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COMPOUNDS, DEVICES, AND USES THEREOF

BACKGROUND OF THE INVENTION
[001] The function of implanted devices depends in large part on the biological immune
response pathway of the recipient (Anderson et al., Semin. Immunol. 20:86—100 (2008); Langer,
Adv. Mater. 21:3235-3236 (2009)). Modulation of the immune response may impart a beneficial
effect on the fidelity and function of these devices. As such, there is a need in the art for new

compounds, compositions, and devices that achieve this goal.

SUMMARY OF THE INVENTION
[002] Described herein are compounds (e.g., compounds of Formula (I)), compositions and
implantable elements (e.g., devices and materials) comprising the same, as well as methods of
use thereof. In particular, the compounds (e.g., compounds of Formula (1)) and related
compositions, and implantable elements may be used in methods for the prevention and
treatment of a disease, disorder or condition in a subject. In some embodiments, the compounds
(e.g., compounds of Formula (I)), and pharmaceutically acceptable salts, solvates, hydrates,
tautomers, stereoisomers, isotopically labeled derivatives, and compositions thereof and
implantable elements comprising the same, are capable of modulating the immune response in a
subject, e.g., upregulating or downregulating the immune response in a subject.

[003] In one aspect, the present invention features a compound of Formula (I):

A—L'—M—L*—P —L°—Z

or a salt thereof, wherein A is selected from A1 or A2, wherein Al is hydrogen, alkyl, alkenyl,
alkynyl, heteroalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, —OR*, —C(0)OR*, —C(O)R® -
OC(0O)R®, -N(R)(RP), -N(RHC(O)R®, —C(O)N(R)(R), N3, -NC, —CN, -NCO, -NCS, —
NR“N(RP),, -NCNRE, -C(=N(R)(R)OR*, —SR*, -S(0),R", ~0S(0),R", -N(R)S(O),R", -
S(0)NRRP), -PR"),, —Si(OR™)3, —=Si(R%)(OR™);, —~B(OR™),, or a metal, wherein each alkyl,
alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl is optionally substituted
with one or more R'; A2 is alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocyclyl, aryl,
heteroaryl, —O—, —C(0)O—, —C(O)—, —OC(0)—, —-N(R)—, -N(R)C(0)-, —-C(O)N(R)-, —
NRNRP)-, -NCN-, -C(=NRYR))O-, =S—, =S(0),—, ~0S(0),—, -N(R)S(0),—, —
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S(O):N(R)-, —-P(R"),~, —Si(OR™), —, —Si(R®)(OR™)~, ~B(OR™)-, or a metal, wherein each
alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocyclyl, aryl, and heteroaryl is linked to an
attachment group (e.g., an attachment group defined herein) and is optionally substituted by one
or more Rl; each Ll, LZ, and L is independently a bond, alkyl, alkenyl, alkynyl, or heteroalkyl,
wherein each alkyl, alkenyl, alkynyl, and heteroalkyl is optionally substituted by 1-5 R* M is
alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl, each of which is
optionally substituted by one or more R Pis cycloalkyl, heterocyclyl, aryl, or heteroaryl, each
of which is optionally substituted by one or more R*; Z is alkyl, alkenyl, alkynyl, heteroalkyl,
cycloalkyl, heterocyclyl, aryl, or heteroaryl, each of which is optionally substituted by one or
more RS; each RA, R® , RC, RD, RE , RF , and RSis independently hydrogen, alkyl, alkenyl,
alkynyl, heteroalkyl, halogen, azido, cycloalkyl, heterocyclyl, aryl, heteroaryl, wherein each of
alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl is optionally
substituted with one or more R®, or R and R, taken together with the nitrogen atom to which
they are attached, form a ring (e.g., a 5-7 membered ring), optionally substituted with one or
more R6, each Rl, RZ, R? , R4, RS, and R®is independently alkyl, alkenyl, alkynyl, heteroalkyl,
halogen, cyano, azido, oxo, ~OR™, ~C(0)OR*', -C(O)R®'.~OC(O)R™', -N(R“HR""), -
NR“HCO)R®, ~C(OINR), SR, ~S(0),R", ~OS(O)R", -N(R)S(O)R", -
S(O),N(RO(RP), —P(RF)y, cycloalkyl, heterocyclyl, aryl, heteroaryl, wherein each alkyl, alkenyl,
alkynyl, heteroalkyl, cycloalkyl, heterocyclyl, aryl, and heteroaryl is optionally substituted by
one or more R7; each RAI, RBI, RCI, RDI, REI, and R™ is independently hydrogen, alkyl, alkenyl,
alkynyl, heteroalkyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl, wherein each alkyl, alkenyl,
alkynyl, heteroalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl is optionally substituted by one or
more R’; each R’ is independently alkyl, alkenyl, alkynyl, heteroalkyl, halogen, cyano, oxo,
hydroxyl, cycloalkyl, or heterocyclyl; x is 1 or 2; and y is 2, 3, or 4.

[004] In some embodiments, A is Al. In some embodiments, Al is hydrogen, alkyl, alkenyl,
alkynyl, heteroalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, —OR*, —C(0)OR*, —C(O)R® -
OC(O)RE, or -N(R“)(RP). In some embodiments, A1 is -N(R“)(RP) (c.g., NH,). In some
embodiments, Al is NH, or NHC(O)C(CH,)CHs.

[005] In some embodiments, A is A2. In some embodiments, A2 is alkyl, heteroalkyl,
cycloalkyl, heterocyclyl, aryl, heteroaryl, -O—, —C(O)O-, -C(O)—, —OC(O)-, —N(RC)—, -
N(RHC(0)—, —C(O)N(R)-, =Si(OR™), —, ~Si(R%)(OR™)-, or —-B(OR™)-. In some embodiments,
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A2 is —N(RC)— (e.g., NH-). In some embodiments, A2 is NH— or NH(C(O)C(CH3)CH,—. In
some embodiments, the compound comprises A2, and, e.g., is covalently attached to an
implantable element, e.g., a device. In some embodiments, A2 is attached directly to a device.
In some embodiments, A2 is attached to a device by an attachment group (e.g., an attachment
group described herein). In some embodiments, the device is attached, e.g., covalently, to the
attachment group, and A2 is attached, e.g., covalently to the attachment group.

[006] In some embodiments, each of Ll, LZ, and L° is independently a bond, alkyl, or
heteroalkyl. In some embodiments, L'isa bond, alkyl, or heteroalkyl. In some embodiments,
L'is C-Ce alkyl (e.g., -CHy—or —CH,CH»-). In some embodiments, L?is a bond. In some
embodiments, L’isa bond, alkyl, or heteroalkyl. In some embodiments, L?is C-Ce alkyl (e.g.,
—CH,-) or heteroalkyl (e.g., -CH,O-).

[007] In some embodiments, M is heteroalkyl, aryl, or heteroaryl. In some embodiments, M is
heteroalkyl. In some embodiments, M is (~-OCH»CH»-)z, wherein z is an integer selected from 1
to 10. In some embodiments, M is aryl (e.g., phenyl).

[008] In some embodiments, P is a tricyclic, bicyclic, or monocyclic heteroaryl. In some
embodiments, P is a nitrogen-containing heteroaryl. In some embodiments, P is a 5-membered
nitrogen-containing heteroaryl (e.g., tetrazolyl, imidazolyl, pyrazolyl, or triazolyl, pyrrolyl,

oxazolyl, or thiazolyl). In some embodiments, P is triazolyl (e.g., 1,2,3-triazolyl or 1,2,4-

% NaN /NtN
triazolyl). In some embodiments, P is selected from f . In some

IN:
%N\/%
—
embodiments, P is .

[009] In some embodiments, Z is alkyl, heterocyclyl, or aryl, each of which is optionally
substituted by one or more R’. In some embodiments, Z is heterocyclyl (e.g., 6-membered
heterocyclyl). In some embodiments, Z is a nitrogen-containing heterocyclyl, an oxygen-
containing heterocyclyl, or a sulfur-containing heterocyclyl (e.g., tetrahydropyranyl or
thiomorpholinyl-1,1-dioxide). In some embodiments, Z is oxetanyl, tetrahydrofuranyl,
tetrahydropyranyl, thiomorpholinyl-1,1-dioxide, piperidinyl, piperazinyl, or pyrrolidinyl.
[0010] In some embodiments, Z is aryl (e.g., phenyl). In some embodiments, Z is

monosubstituted phenyl (e.g., with 1 R’). In some embodiments, Z is monosubstituted phenyl,
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wherein the 1 R an amine-containing group (e.g., NH»). In some embodiments, Z is
monosubstituted phenyl, wherein the 1 R’ is an oxygen-containing group (e.g., OCH3). In some
embodiments, the 1 R’ is in the ortho position or the para position.

[0011] In some embodiments, Z is alkyl (e.g., C;-Cj, alkyl). In some embodiments, Z is C;-Cg
alkyl substituted with 1 R®, wherein R” is alkyl, heteroalkyl, halogen, oxo, —OR™', —-C(O)OR™!, —
C(O)R®' —~OC(O)R®!, or -N(R“H)(RPY). In some embodiments, Z is C;-Cs alkyl substituted with
1 R®, wherein R’ is —OH or ~C(O)OH.

[0012] In some embodiments, Z is heteroalkyl (e.g., C;-Cj; heteroalkyl). In some embodiments,
Z.is an oxygen-containing heteroalkyl or a nitrogen-containing heteroalkyl. In some
embodiments, Z is (-OCH2CH2-)zOCH3, wherein z is an integer selected from 1 to 10 (e.g., z s
1,2,3,4,5,6,7,8,9,0r 10).

[0013] In some embodiments, the compound of Formula (I) is a compound of Formula (II):

A1—L1—M—L2—@L3—Z
, Formula (II),

or a salt thereof, wherein A1 is hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl,
heterocyclyl, aryl, heteroaryl, -OR™, —~C(O)OR*, -C(O)R® ~OC(O)R®, -N(RO(RD), -
NRC(O)R®, ~C(O)N(R)(RP), N3, -NC, -CN, -NCO, -NCS, -N(RON(R"), -NCN(R"), —
C=ENRORP)ORA, —SR®, -S(0)R", —0S(0),R*, -N(R9)S(0),R", — S(O)NRRP), -P(R"),,
—Si(OR™)3, —Si(R%)(OR™),, —~B(OR™),, or a metal, wherein each alkyl, alkenyl, alkynyl,
heteroalkyl, cycloalkyl, heterocyclyl, aryl, and heteroaryl is optionally substituted by one or
more R'; each of L' and L* is independently a bond, alkyl, or heteroalkyl, wherein each alkyl and
heteroalkyl is optionally substituted by one or more R* L?is a bond; M is alkyl, heteroalkyl,
cycloalkyl, heterocyclyl, aryl, or heteroaryl, each of which is optionally substituted by one or
more R*; P is heteroaryl optionally substituted by one or more R%: Zis alkyl, alkenyl, alkynyl,
heteroalkyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl, each of which is optionally substituted
by one or more RS; each RA, R® , RC, RD, RE , RF ,and RYis independently hydrogen, alkyl,
alkenyl, alkynyl, heteroalkyl, halogen, azido, cycloalkyl, heterocyclyl, aryl, or heteroaryl,
wherein each alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocyclyl, aryl, and heteroaryl is
optionally substituted with one or more R’ or R® and R®, taken to gether with the nitrogen atom
to which they are attached, form a ring (e.g., a 5-7 membered ring), optionally substituted with
one or more R6; each Rl, RZ, R’ , R4, RS, and R®is independently alkyl, alkenyl, alkynyl,
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heteroalkyl, halogen, cyano, azido, oxo, -OR*', —C(O)OR™', —-C(O)R®! —~OC(O)R®!, -

NR DR, -NRHCO)R, -C(OINR), SR, S(0),R™, ~0S(0),R", -N(R“")S(0),R™, —
S(O)XN(RCI)(RDl), —P(RFl)y, cycloalkyl, heterocyclyl, aryl, heteroaryl, wherein each alkyl,
alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocyclyl, aryl, and heteroaryl is optionally
substituted by one or more R7; each RAI, RBI, RCI, RDI, REI, and R™ is independently hydrogen,
alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl, wherein each
alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl is optionally
substituted by one or more R’; each R’ is independently alkyl, alkenyl, alkynyl, heteroalkyl,
halogen, cyano, oxo, hydroxyl, cycloalkyl, or heterocyclyl; x is 1 or 2; and y is 2, 3, or 4.

[0014] In some embodiments, Al is hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl,
heterocyclyl, aryl, heteroaryl, —ORA, —C(O)ORA, —C(O)RB,—OC(O)RB, or —N(RC)(RD). In some
embodiments, Al is —N(RC)(RD) (e.g., NH;). In some embodiments, Al is NH; or
NHC(O)C(CH»)CHs.

[0015] In some embodiments, each Ll, LZ, and L° is independently a bond, alkyl, or heteroalkyl.
In some embodiments, L'isa bond, alkyl, or heteroalkyl. In some embodiments, Llis C1-Cs
alkyl (e.g., -CHy—or -CH,CH,—). In some embodiments, L’ is abond. In some embodiments,
L*is a bond, alkyl, or heteroalkyl. In some embodiments, L*is C;-Cs alkyl (e.g., -CH»—) or
heteroalkyl (e.g., -CH,O-).

[0016] In some embodiments, M is heteroalkyl, aryl, or heteroaryl. In some embodiments, M is
heteroalkyl. In some embodiments, M is (-OCH,CH,-)z, wherein z is an integer selected from 1
to 10. In some embodiments, M is aryl (e.g., phenyl).

[0017] In some embodiments, P is a tricyclic, bicyclic, or monocyclic heteroaryl. In some
embodiments, P is a nitrogen-containing heteroaryl. In some embodiments, P is a 5-membered
nitrogen-containing heteroaryl (e.g., tetrazolyl, imidazolyl, pyrazolyl, or triazolyl, pyrrolyl,

oxazolyl, or thiazolyl). In some embodiments, P is triazolyl (e.g., 1,2,3—triazoly1 or1,2,4-

B
triazolyl). In some embodiments, P is selected from mﬁ . In some

/N:
M
—
embodiments, P is .
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[0018] In some embodiments, Z is alkyl, heterocyclyl, or aryl, each of which is optionally
substituted by one or more R’. In some embodiments, Z is heterocyclyl (e.g., 6-membered
heterocyclyl). In some embodiments, Z is a nitrogen-containing heterocyclyl, an oxygen-
containing heterocyclyl, or a sulfur-containing heterocyclyl (e.g., tetrahydropyranyl or
thiomorpholinyl-1,1-dioxide). In some embodiments, Z is oxetanyl, tetrahydrofuranyl,
tetrahydropyranyl, thiomorpholinyl-1,1-dioxide, piperidinyl, piperazinyl, or pyrrolidinyl.

[0019] In some embodiments, Z is aryl (e.g., phenyl). In some embodiments, Z is
monosubstituted phenyl (e.g., with 1 R’). In some embodiments, Z is monosubstituted phenyl,
wherein the 1 R an amine-containing group (e.g., NH»). In some embodiments, Z is
monosubstituted phenyl, wherein the 1 R’ is an oxygen-containing group (e.g., OCH3). In some
embodiments, the 1 R’ is in the ortho position or the para position.

[0020] In some embodiments, Z is alkyl (e.g., C;-Cj, alkyl). In some embodiments, Z is C;-Cg
alkyl substituted with 1 R®, wherein R” is alkyl, heteroalkyl, halogen, oxo, —OR™', —-C(O)OR™!, —
C(O)R®' —~OC(O)R®!, or -N(R“H)(RPY). In some embodiments, Z is C;-Cs alkyl substituted with
1 R®, wherein R’ is —OH or ~C(O)OH.

[0021] In some embodiments, Z is heteroalkyl (e.g., C;-Cj; heteroalkyl). In some embodiments,
Z.is an oxygen-containing heteroalkyl or a nitrogen-containing heteroalkyl. In some
embodiments, Z is (-OCH2CH2-)zOCH3, wherein z is an integer selected from 1 to 10 (e.g., z s
1,2,3,4,5,6,7,8,9,0r 10).

[0022] In some embodiments, the compound of Formula (II) is a compound of Formula (II-c):

RC—N\
RP Formula (II-c), or a salt thereof, wherein Ring M!is
cycloalkyl, heterocyclyl, aryl, or heteroaryl, each of which is optionally substituted with 1-5 R’;
Z'is alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl, each of
which is optionally substituted by one or more R’; each of R* R® R*, and R is independently
hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, halo, cyano, nitro, amino, cycloalkyl,
heterocyclyl, aryl, or heteroaryl; or R* and R™ or R* and R* are taken to gether to form an oxo
group; R" and R® are independently hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl,
heterocyclyl, aryl, or heteroaryl, wherein each of alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl,
-6 -
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heterocyclyl, aryl, or heteroaryl is optionally substituted with 1-6 R® or R® and R, taken
together with the nitrogen atom to which they are attached, form a ring (e.g., a 5-7 membered
ring), optionally substituted with 1-6 R®; each of R, R®, and R® is independently alkyl, alkenyl,
alkynyl, heteroalkyl, halogen, cyano, azido, oxo, —OR™', —C(O)OR™', —-C(O)R®' ~OC(O)R®!, —
NRDHRPY, -NRHCORE, —C(O)N(R), SR™, cycloalkyl, heterocyclyl, aryl, heteroaryl;
each of R' and R" is independently hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, halogen, —
C(O)R®!, -N(RHC(O)R®!, —C(O)N(R®Y), SR, S(0),, cycloalkyl, or heterocyclyl; each R*',
R® R R, and R™ is independently hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl,
cycloalkyl, heterocyclyl, aryl, heteroaryl, wherein each of alkyl, alkenyl, alkynyl, heteroalkyl,
cycloalkyl, heterocyclyl, aryl, heteroaryl is optionally substituted with 1-6 R”; each R” is
independently alkyl, alkenyl, alkynyl, heteroalkyl, halogen, cyano, oxo, hydroxyl, cycloalkyl, or
heterocyclyl; each m and n is independently 0, 1, 2, 3,4, 5, or 6; and x is 1 or 2.

[0023] In some embodiments, Ring M'is aryl, or heteroaryl. In some embodiments, M is aryl

(e.g., phenyl).

% NaN 'NtN
[0024] In some embodiments, P is selected from V‘)”) . In some

IN:
%N\/%
—
embodiments, P is .

[0025] In some embodiments, Ring Z'is heterocyclyl (e.g., 6-membered heterocyclyl). In some
embodiments, Ring Z'isa nitrogen-containing heterocyclyl, an oxygen-containing heterocyclyl,
or a sulfur-containing heterocyclyl (e.g., tetrahydropyranyl or phthalic anhydridyl). In some
embodiments, Z is oxetanyl, tetrahydrofuranyl, tetrahydropyranyl, thiomorpholinyl-1,1-dioxide,
piperidinyl, piperazinyl, or pyrrolidinyl.

[0026] In some embodiments, the compound of Formula (II) is a compound of Formula (II-k):

RP , Formula (II-k), or a salt thereof, wherein Z'is alkyl,
alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl, optionally substituted

_7-
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with 1-5 R”; each of R*, R™®, R*, and R* is independently hydrogen, alkyl, alkenyl, alkynyl,
heteroalkyl, halo, cyano, nitro, amino, cycloalkyl, heterocyclyl, aryl, or heteroaryl; or R* and R®
or R* and R™ are taken together to form an oxo group; R® and R” are independently hydrogen,
alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl, wherein each of
alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl is optionally
substituted with 1-6 R®; or R and R, taken together with the nitrogen atom to which they are
attached, form aring (e.g., a 5-7 membered ring), optionally substituted with 1-6 R®; each of R®,
R’ and R®is independently alkyl, alkenyl, alkynyl, heteroalkyl, halogen, cyano, azido, oxo, —
OR*', ~C(0)OR™, ~C(O)R"',~OC(O)R', -N(R“HR""), -NR)C(OR”, ~-C(ON(R"), SR™,
cycloalkyl, heterocyclyl, aryl, heteroaryl; each R, RB', R, R, and R® is independently
hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, wherein
each of alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl is
optionally substituted with 1-6 R’; each R’ is independently alkyl, alkenyl, alkynyl, heteroalkyl,
halogen, cyano, oxo, hydroxyl, cycloalkyl, or heterocyclyl; m and n are each independently 0, 1,
2,3,4,5,0r6;pis 0, 1, 2, 3, or 4; and q is an integer from O to 25.

N:N

[0027] In some embodiments, the triazolyl is selected from V‘)”) . In some

IN:
%N\/%
—
embodiments, the triazolyl is .

[0028] In some embodiments, Z' is alkyl, heterocyclyl, or aryl, each of which is optionally
substituted by one or more R’. In some embodiments, Z' is heterocyclyl (e.g., 6-membered
heterocyclyl). In some embodiments, Z'isa nitrogen-containing heterocyclyl or a sulfur-
containing heterocyclyl (e.g., thiomorpholinyl-1,1-dioxide). In some embodiments, Z'is
oxetanyl, tetrahydrofuranyl, tetrahydropyranyl, thiomorpholinyl-1,1-dioxide, piperidinyl,
piperazinyl, or pyrrolidinyl.

[0029] In some embodiments, Z'is aryl (e.g., phenyl). In some embodiments, Z is
monosubstituted phenyl (e.g., with 1 R’). In some embodiments, Z' is monosubstituted phenyl,
wherein the 1 R an amine-containing group (e.g., NH»). In some embodiments, Z is
monosubstituted phenyl, wherein the 1 R’ is an oxygen-containing group (e.g., OCH3). In some

embodiments, the 1 R’ is in the ortho position or the para position.
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[0030] In some embodiments, Z is alkyl (e.g., C;-Ci2 alkyl). In some embodiments, Z is C;-Cg
alkyl substituted with 1 R®, wherein R” is alkyl, heteroalkyl, halogen, oxo, —OR™', —-C(O)OR™!, —
C(O)R®' —~OC(O)R®!, or -N(R“)(RPY). In some embodiments, Z is C;-Cs alkyl substituted with
1 R®, wherein R’ is —OH or ~C(O)OH.

[0031] In some embodiments, the compound of Formula (I) is a compound of Formula (III):

A2—L1—M—L2—@L3—Z
, Formula (I1I),

or a salt thereof, wherein A2 is alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocyclyl, aryl,
heteroaryl, -O—, —C(0)O-, -C(O)~, ~OC(0)~, -N(R)~, -N(R)C(0)-, ~C(O)N(R)-, —
NRN(RP)-, -NCN-, ~C=ENRYRP)O-, ~S—, ~S(0)5—, ~0S(0)x— -NR)S(0)—, —
S(0)N(R)-, —P(R"),—, —Si(OR™), —, —Si(R%)(OR™)—, ~B(OR™)—, or a metal, wherein ecach
alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocyclyl, aryl, and heteroaryl is linked to an
attachment group (e.g., an attachment group defined herein) and is optionally substituted by one
or more R'; each of L' and L? is independently a bond, alkyl, or heteroalkyl, wherein each alkyl
and heteroalkyl is optionally substituted by one or more R* L?is a bond; M is alkyl, heteroalkyl,
cycloalkyl, heterocyclyl, aryl, or heteroaryl, each of which is optionally substituted by one or
more R*; P is heteroaryl optionally substituted by one or more R%: Zis alkyl, alkenyl, alkynyl,
heteroalkyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl, each of which is optionally substituted
by one or more RS; each RA, R® , RC, RD, RE , RF ,and RYis independently hydrogen, alkyl,
alkenyl, alkynyl, heteroalkyl, halogen, azido, cycloalkyl, heterocyclyl, aryl, or heteroaryl,
wherein each alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocyclyl, aryl, and heteroaryl is
optionally substituted with one or more R’ or R® and R®, taken to gether with the nitrogen atom
to which they are attached, form a ring (e.g., a 5-7 membered ring), optionally substituted with
one or more R6; each Rl, RZ, R’ , R4, RS, and R®is independently alkyl, alkenyl, alkynyl,
heteroalkyl, halogen, cyano, azido, oxo, -OR*', —C(O)OR™', —-C(O)R®! —~OC(O)R®!, -
NR DR, -NRHCO)R, -C(OINR), SR, S(0),R™, ~0S(0),R", -N(R“")S(0),R™, -
S(O)XN(RCI)(RDl), —P(RFl)y, cycloalkyl, heterocyclyl, aryl, heteroaryl, wherein each alkyl,
alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocyclyl, aryl, and heteroaryl is optionally
substituted by one or more R7; each RAI, RBI, RCI, RDI, REI, and R™ is independently hydrogen,
alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl, wherein each
alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl is optionally

-9.-



WO 2018/067615 PCT/US2017/055001

substituted by one or more R’; each R’ is independently alkyl, alkenyl, alkynyl, heteroalkyl,
halogen, cyano, oxo, hydroxyl, cycloalkyl, or heterocyclyl; x is 1 or 2; and y is 2, 3, or 4.The
compound of any one of the preceding claims, wherein the compound (e.g., the compound of
Formula (I) or Formula (II)) is disposed on a surface, e.g., an inner or outer surface, of a device.
[0032] In some embodiments, the compound (e.g., the compound of Formula (I) or Formula (II))
is disposed on a surface, e.g., an inner or outer surface, of a device.

[0033] In some embodiments, A2 is alkyl, heteroalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl,
~0-, —C(0)0-, -C(0)-, ~0C(0)~, -N(R")~, -N(R)C(0)~, ~C(O)N(R)~, ~Si(OR™), -, —
Si(RG)(ORA)—, or —B(ORA)—. In some embodiments, A2 is —N(RC)— (e.g., NH-). In some
embodiments, A2 is NH— or NH(C(O)C(CH3)CH,—. In some embodiments, the compound
comprises A2, and, e.g., is covalently attached to a device. In some embodiments, A2 is attached
directly to the device. In some embodiments, A2 is attached to the device by an attachment
group (e.g., an attachment group described herein). In some embodiments, the device is
attached, e.g., covalently, to the attachment group, and A2 is attached, e.g., covalently to the
attachment group.

[0034] In some embodiments, each of Ll, LZ, and L° is independently a bond, alkyl, or
heteroalkyl. In some embodiments, L'isa bond, alkyl, or heteroalkyl. In some embodiments,
L'is C-Ce alkyl (e.g., -CHy—or —CH,CH»-). In some embodiments, L?is a bond. In some
embodiments, L’isa bond, alkyl, or heteroalkyl. In some embodiments, L?is C-Ce alkyl (e.g.,
—CH,-) or heteroalkyl (e.g., -CH,O-).

[0035] In some embodiments, M is heteroalkyl, aryl, or heteroaryl. In some embodiments, M is
heteroalkyl. In some embodiments, M is (~-OCH»CH»-)z, wherein z is an integer selected from 1
to 10. In some embodiments, M is aryl (e.g., phenyl).

[0036] In some embodiments, P is a tricyclic, bicyclic, or monocyclic heteroaryl. In some
embodiments, P is a nitrogen-containing heteroaryl. In some embodiments, P is a 5-membered
nitrogen-containing heteroaryl (e.g., tetrazolyl, imidazolyl, pyrazolyl, or triazolyl, pyrrolyl,

oxazolyl, or thiazolyl). In some embodiments, P is triazolyl (e.g., 1,2,3-triazolyl or 1,2,4-
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N~ Nz
iy %Tﬁ
triazolyl). In some embodiments, P is selected from and . In some
/N:
M
—
embodiments, P is .

[0037] In some embodiments, Z is alkyl, heterocyclyl, or aryl, each of which is optionally
substituted by one or more R’. In some embodiments, Z is heterocyclyl (e.g., 6-membered
heterocyclyl). In some embodiments, Z is a nitrogen-containing heterocyclyl, an oxygen-
containing heterocyclyl, or a sulfur-containing heterocyclyl (e.g., tetrahydropyranyl or
thiomorpholinyl-1,1-dioxide). In some embodiments, Z is oxetanyl, tetrahydrofuranyl,
tetrahydropyranyl, thiomorpholinyl-1,1-dioxide, piperidinyl, piperazinyl, or pyrrolidinyl.

[0038] In some embodiments, Z is aryl (e.g., phenyl). In some embodiments, Z is
monosubstituted phenyl (e.g., with 1 R’). In some embodiments, Z is monosubstituted phenyl,
wherein the 1 R an amine-containing group (e.g., NH»). In some embodiments, Z is
monosubstituted phenyl, wherein the 1 R’ is an oxygen-containing group (e.g., OCH3). In some
embodiments, the 1 R’ is in the ortho position or the para position.

[0039] In some embodiments, Z is alkyl (e.g., C;-Cj, alkyl). In some embodiments, Z is C;-Cg
alkyl substituted with 1 R®, wherein R” is alkyl, heteroalkyl, halogen, oxo, —OR™', —-C(O)OR™!, —
C(O)R®' —~OC(O)R®!, or -N(R“H)(RPY). In some embodiments, Z is C;-Cs alkyl substituted with
1 R®, wherein R’ is —OH or ~C(O)OH.

[0040] In some embodiments, Z is heteroalkyl (e.g., C;-Cj; heteroalkyl). In some embodiments,
Z.is an oxygen-containing heteroalkyl or a nitrogen-containing heteroalkyl. In some
embodiments, Z is (-OCH2CH2-)zOCH3, wherein z is an integer selected from 1 to 10 (e.g., z s
1,2,3,4,5,6,7,8,9,0r 10).

[0041] In some embodiments, the compound described herein is selected from a compound
depicted in any one of Figures 1-6, or a pharmaceutically acceptable salt thereof. In some
embodiments, the compound of Formula (I) is selected from a compound depicted in any one of
Figures 1-6, or a pharmaceutically acceptable salt thereof. In some embodiments, the compound
of Formula () is selected from a compound depicted in any one of Figures 1-6 and associated

with an implantable element (e.g., a device or material) described herein. In some embodiments,
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the compound of Formula (I) is covalently bound to an implantable element (e.g., a device or
material) through an attachment group (e.g., an attachment group described herein).

[0042] In some embodiments, the present invention features a pharmaceutical composition
comprising a compound described herein (e.g., a compound of Formula (I)) and a

pharmaceutically acceptable excipient.

[0043] In one aspect, the present invention features a a method of treating a disease, disorder, or
condition, or a method of modulating an immune response in a subject, e.g., at a site in the
subject, e.g., the site of an implanted cell or device, comprising providing to the subject, e.g., at
the site, a compound of Formula (I):

A—L"—M—L?—P —13—2

ey

wherein A is Al or A2; A1l is hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl,
heterocyclyl, aryl, heteroaryl, -OR™, —~C(O)OR*, -C(O)R® ~OC(O)R®, -N(RO(RD), -
NROC(O)R®, ~C(O)N(R)(RP), -N3, -NC, —-CN, -NCO, -NCS, -N(R)N(R"),, -NCNRE, —
C(=NRYRP)OR™, -SR”, ~S(0)R", ~OS(O),R", , -N(R)S(O)R", -~ S(O)NRR"), -
P(R"),, —Si(OR™);3, —Si(R%)(OR™);, ~B(OR™),, or a metal, wherein each alkyl, alkenyl, alkynyl,
heteroalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl is optionally substituted with one or more
R A2 s alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, -O—, —
C(0)O—, ~C(0)—, ~OC(0)~, -N(R)—, -N(RC(0)~, -C(O)N(R)—, -NRIN(R")~, -NCN~, —
CENRDR)O-, =5, -S(0)-, ~0S(0)x—, “NRIS(O)x-, ~S(O)NR)-, -P(R"),~ -
Si(OR™), —, —Si(R%)(OR™-, —B(OR™)—, or a metal, wherein each alkyl, alkenyl, alkynyl,
heteroalkyl, cycloalkyl, heterocyclyl, aryl, and heteroaryl is linked to an attachment group (e.g.,
an attachment group defined herein) and is optionally substituted by one or more R'; each of L',
L% and L* is independently a bond, alkyl, alkenyl, alkynyl, or heteroalkyl, wherein each alkyl,
alkenyl, alkynyl, and heteroalkyl is optionally substituted by 1-5 R* M is alkyl, alkenyl, alkynyl,
heteroalkyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl, each of which is optionally substituted
by one or more R Pis cycloalkyl, heterocyclyl, aryl, or heteroaryl, each of which is optionally
substituted by one or more R%: Zis alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocyclyl,
aryl, or heteroaryl, each of which is optionally substituted by one or more RS; each RA, R® , RC,

R", R, R, and RC s independently hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, halogen,
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azido, cycloalkyl, heterocyclyl, aryl, heteroaryl, wherein each of alkyl, alkenyl, alkynyl,
heteroalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl is optionally substituted with one or more
R®, or R® and RP, taken together with the nitrogen atom to which they are attached, form a ring
(e.g., a 5-7 membered ring), optionally substituted with one or more R6, each Rl, RZ, R’ , R4, RS,
and R® is independently alkyl, alkenyl, alkynyl, heteroalkyl, halogen, cyano, azido, oxo, —OR™,
~C(0)OR™, —-C(O)R®' ~OC(O)R”", -NR)R""), -NRHC(O)R", -C(OINR"), SR, -
S(0),R", ~0S(0),R", -N(R)S(0),R", — S(0),N(R)(RP), -P(R"),, cycloalkyl, heterocyclyl,
aryl, heteroaryl, wherein each alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocyclyl, aryl,
and heteroaryl is optionally substituted by one or more R7; each RAI, RBI, RCI, RDI, REl, and R™
is independently hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocyclyl, aryl, or
heteroaryl, wherein each alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocyclyl, aryl,
heteroaryl is optionally substituted by one or more R’; each R’ is independently alkyl, alkenyl,
alkynyl, heteroalkyl, halogen, cyano, oxo, hydroxyl, cycloalkyl, or heterocyclyl; x is 1 or 2; and
y is 2, 3, or 4, to thereby treat the subject or modulate the immune response of the subject.
[0044] In some embodiments, providing comprises providing an implantable element, e.g., a
device or material described herein, to the subject. In some embodiments, providing comprises
providing a device, e.g., a device described herein, to the subject. In some embodiments,
providing comprises administering the compound systemically, or locally.

[0045] In some embodiments, the method comprises treating a subject, e.g., for a disorder or
condition, e.g., a condition characterized by unwanted immune response. In some embodiments,
the method comprises treating a subject, e.g., for a disorder or condition, e.g., a condition
characterized by an inadequate immune response.

[0046] In some embodiments, the method comprises providing a compound of Formula (I) or a
pharmaceutically acceptable salt or composition thereof, e.g., to downregulate an immune
response. In some embodiments, the method comprises providing a compound of Formula (I) or
a pharmaceutically acceptable salt or composition thereof, e.g., to upregulate an immune
response.

[0047] In some embodiments, the method comprises reducing an unwanted reaction to an
implanted device or cell, e.g., reducing fibrosis or, inflammation at, or inactivation of, the
implanted device or cell. In some embodiments, the device comprises a cell, e.g., a recombinant

cell, which provides a substance, €.g., a therapeutic agent.
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[0048] In some embodiments, A is Al. In some embodiments, Al is hydrogen, alkyl, alkenyl,
alkynyl, heteroalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, —OR*, —C(0)OR*, —C(O)R® -
OC(O)RE, or -N(R“)(RP). In some embodiments, A1 is -N(R“)(RP) (c.g., NH,). In some
embodiments, Al is NH, or NHC(O)C(CH,)CHs.

[0049] In some embodiments, A is A2. In some embodiments, A2 is alkyl, heteroalkyl,
cycloalkyl, heterocyclyl, aryl, heteroaryl, -O—, —C(O)O-, -C(O)—, —OC(O)-, —N(RC)—, -
N(RHC(0)—, —C(O)N(R)-, =Si(OR™), —, ~Si(R%)(OR™)-, or —-B(OR™)-. In some embodiments,
A2 is —N(RC)— (e.g., NH-). In some embodiments, A2 is NH— or NH(C(O)C(CH3)CH,—. In
some embodiments, the compound comprises A2, and, e.g., is covalently attached to a device. In
some embodiments, A2 is attached directly to the device. In some embodiments, A2 is attached
to the device by an attachment group (e.g., an attachment group described herein). In some
embodiments, the device is attached, e.g., covalently, to the attachment group, and A2 is
attached, e.g., covalently to the attachment group.

[0050] In some embodiments, each Ll, LZ, and L° is independently a bond, alkyl, or heteroalkyl.
In some embodiments, L'isa bond, alkyl, or heteroalkyl. In some embodiments, Llis C1-Cs
alkyl (e.g., -CHy—or -CH,CH,—). In some embodiments, L’ is abond. In some embodiments,
L*is a bond, alkyl, or heteroalkyl. In some embodiments, L*is C;-Cs alkyl (e.g., -CH,—) or
heteroalkyl (e.g., -CH,O-).

[0051] In some embodiments, M is heteroalkyl, aryl, or heteroaryl. In some embodiments, M is
heteroalkyl. In some embodiments, M is (-OCH,CH,-)z, wherein z is an integer selected from 1
to 10. In some embodiments, M is aryl (e.g., phenyl).

[0052] In some embodiments, P is a tricyclic, bicyclic, or monocyclic heteroaryl. In some
embodiments, P is a nitrogen-containing heteroaryl. In some embodiments, P is a 5-membered
nitrogen-containing heteroaryl (e.g., tetrazolyl, imidazolyl, pyrazolyl, or triazolyl, pyrrolyl,

oxazolyl, or thiazolyl). In some embodiments, P is triazolyl (e.g., 1,2,3—triazoly1 or1,2,4-

B
triazolyl). In some embodiments, P is selected from mﬁ . In some

/N:
M
—
embodiments, P is .
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[0053] In some embodiments, Z is alkyl, heterocyclyl, or aryl, each of which is optionally
substituted by one or more R’. In some embodiments, Z is heterocyclyl (e.g., 6-membered
heterocyclyl). In some embodiments, Z is a nitrogen-containing heterocyclyl, an oxygen-
containing heterocyclyl, or a sulfur-containing heterocyclyl (e.g., tetrahydropyranyl or
thiomorpholinyl-1,1-dioxide). In some embodiments, Z is oxetanyl, tetrahydrofuranyl,
tetrahydropyranyl, thiomorpholinyl-1,1-dioxide, piperidinyl, piperazinyl, or pyrrolidinyl.

[0054] In some embodiments, Z is aryl (e.g., phenyl). In some embodiments, Z is
monosubstituted phenyl (e.g., with 1 R’). In some embodiments, Z is monosubstituted phenyl,
wherein the 1 R an amine-containing group (e.g., NH»). In some embodiments, Z is
monosubstituted phenyl, wherein the 1 R’ is an oxygen-containing group (e.g., OCH3). In some
embodiments, the 1 R’ is in the ortho position or the para position.

[0055] In some embodiments, Z is alkyl (e.g., C;-Cj, alkyl). In some embodiments, Z is C;-Cg
alkyl substituted with 1 R®, wherein R” is alkyl, heteroalkyl, halogen, oxo, —OR™', —-C(O)OR™!, —
C(O)R®' —~OC(O)R®!, or -N(R“H)(RPY). In some embodiments, Z is C;-Cs alkyl substituted with
1 R®, wherein R’ is —OH or ~C(O)OH.

[0056] In some embodiments, Z is heteroalkyl (e.g., C;-Cj; heteroalkyl). In some embodiments,
Z.is an oxygen-containing heteroalkyl or a nitrogen-containing heteroalkyl. In some
embodiments, Z is (-OCH2CH2-)zOCH3, wherein z is an integer selected from 1 to 10 (e.g., z s
1,2,3,4,5,6,7,8,9,0r 10).

[0057] In another aspect, the present invention features an implantable element (e.g., a device or
material). In some embodiments, the implantable element is a device or material comprising a

compound of Formula (I):

A—L'—M—L*—P —L3—Z

wherein A is Al or A2; A1l is hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl,
heterocyclyl, aryl, heteroaryl, -OR™, —~C(O)OR*, -C(O)R® ~OC(O)R®, -N(RO(RD), -
NRYC(ORE, —C(OIN(R)RP), -N3, -NC, —-CN, -NCO, -NCS, -N(R°)N(R),, -NCNR, —
C(E=ENRY)RP)OR?, —SRE, —S(0),RE, —OS(0),R", -N(R)S(0),R", — S(O),NR)RP), —
P(R"),, —Si(OR™)3, —=Si(R%)(OR™);, —~B(OR™),, or a metal, wherein each alkyl, alkenyl, alkynyl,
heteroalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl is optionally substituted with one or more

R A2 s alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, -O—, —
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C(0)O—, ~C(0)—, ~OC(0)~, -N(R)—, -N(RC(0)~, -C(O)N(R)—, -NRIN(R")~, -NCN~, —
CENRDR))O-, =5, -S(0)x-, ~0S(0)x—, “NRIS(O)x-, ~S(O)NR)-, -P(R")y~ -
Si(OR™), —, —Si(R%)(OR™-, —B(OR™)—, or a metal, wherein each alkyl, alkenyl, alkynyl,
heteroalkyl, cycloalkyl, heterocyclyl, aryl, and heteroaryl is linked to an attachment group (e.g.,
an attachment group defined herein) and is optionally substituted by one or more R':each L', L%
and L? is independently a bond, alkyl, alkenyl, alkynyl, or heteroalkyl, wherein each alkyl,
alkenyl, alkynyl, and heteroalkyl is optionally substituted by 1-5 R* M is alkyl, alkenyl, alkynyl,
heteroalkyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl, each of which is optionally substituted
by one or more R Pis cycloalkyl, heterocyclyl, aryl, or heteroaryl, each of which is optionally
substituted by one or more R%: Zis alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocyclyl,
aryl, or heteroaryl, each of which is optionally substituted by one or more RS; each RA, R® , RC,
R", R, R, and RC s independently hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, halogen,
azido, cycloalkyl, heterocyclyl, aryl, heteroaryl, wherein each of alkyl, alkenyl, alkynyl,
heteroalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl is optionally substituted with one or more
R®, or R® and RP, taken together with the nitrogen atom to which they are attached, form a ring
(e.g., a 5-7 membered ring), optionally substituted with one or more R6, each Rl, RZ, R’ , R4, RS,
and R® is independently alkyl, alkenyl, alkynyl, heteroalkyl, halogen, cyano, azido, oxo, —OR™,
~C(0)OR™, —-C(O)R®' ~OC(O)R”", -NR)R""), -NRHCO)R", -C(OINR"), SR, -
S(0),R", ~0S(0),R", -N(R)S(0),R", — S(0),N(R)(RP), -P(R"),, cycloalkyl, heterocyclyl,
aryl, heteroaryl, wherein each alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocyclyl, aryl,
and heteroaryl is optionally substituted by one or more R7; each RAI, RBI, RCI, RDI, REl, and R™
is independently hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocyclyl, aryl, or
heteroaryl, wherein each alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocyclyl, aryl,
heteroaryl is optionally substituted by one or more R’; each R’ is independently alkyl, alkenyl,
alkynyl, heteroalkyl, halogen, cyano, oxo, hydroxyl, cycloalkyl, or heterocyclyl; x is 1 or 2; and
yis 2,3, or4.

[0058] In some embodiments, the compound is disposed on a surface, e.g., an inner or outer
surface, of the implantable element (e.g., a device or material). In some embodiments, the
implantable element is a device. In some embodiments, the compound is disposed on a surface,

e.g., an inner or outer surface, of the device. In some embodiments, the compound is distributed
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evenly across the surface. In some embodiments, the compound is distributed unevenly across
the surface.

[0059] In some embodiments, the implantable element (e.g., a device or material) is
administered or provided to a subject for the treatment of a disease, disorder, or condition. In
some embodiments, the implantable element is a device. In some embodiments, the device is
administered or provided to a subject for the treatment of a disease, disorder, or condition. In
some embodiments, the disease, disorder or condition is a neurodegenerative disease, diabetes, a
heart disease, an autoimmune disease, a cancer, a liver disease, a lysosomal storage disease, a
blood clotting disorder or a coagulation disorder, an orthopedic conditions, an amino acid
metabolism disorder.

[0060] In some embodiments, the disease, disorder or condition is a neurodegenerative disease,
such as Alzheimer's disease, Huntington's disease, Parkinson's disease (PD) amyotrophic lateral
sclerosis (ALS), multiple sclerosis (MS) and cerebral palsy (CP), dentatorubro-pallidoluysian
atrophy (DRPLA), neuronal intranuclear hyaline inclusion disease (NIHID), dementia with Lewy
bodies, Down's syndrome, Hallervorden-Spatz disease, prion diseases, argyrophilic grain
dementia, cortocobasal degeneration, dementia pugilistica, diffuse neurofibrillary tangles,
Gerstmann-Straussler-Scheinker disease, Jakob-Creutzfeldt disease, Niemann-Pick disease type
3, progressive supranuclear palsy, subacute sclerosing panencephalitis, spinocerebellar ataxias,
Pick's disease, and dentatorubral-pallidoluysian atrophy.

[0061] In some embodiments, the disease, disorder or condition is a lysosomal storage disease,
such as Exemplary lysosomal storage diseases include Gaucher disease (e.g., Type I, Type 1I,
Type III), Tay-Sachs disease, Fabry disease, Farber disease, Hurler syndrome, Hunter syndrome,
lysosomal acid lipase deficiency, Niemann-Pick disease, Salla disease, Sanfilippo syndrome,
multiple sulfatase deficiency, Maroteaux-Lamy syndrome, metachromatic leukodystrophy,
Krabbe disease, Scheie syndrome, Hurler-Scheie syndrome, Sly syndrome, hyaluronidase
deficiency, Pompe disease, Danon disease, gangliosidosis, or Morquio syndrome.

[0062] In some embodiments, the disease, disorder or condition is a blood clotting disorder or
coagulation disorder, such as hemophilia (e.g., hemophilia A or hemophilia B), Von Willebrand
diaease, thrombocytopenia, uremia, Bernard-Soulier syndrome, Factor XII deficiency, vitamin K

deficiency, or congenital afibrinogenimia).
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[0063] In some embodiments, the disease, disorder, or condition is an amino acid metabolism
disorder, e.g., phenylketonuria, tyrosinemia (e.g., Type 1 or Type 2), alkaptonuria,
homocystinuria, hyperhomocysteinemia, maple syrup urine disease.

[0064] In some embodiments, the disease, disorder, or condition is a fatty acid metabolism
disorder, e.g., hyperlipidemia, hypercholesterolemia, galactosemia.

[0065] In some embodiments, a first portion of the surface of the device comprises a compound
of Formula (I) that modulates, €.g., down regulates or upregulates, an immune response and a
second portion of the device lacks the compound, or has substantially lower density of the
compound. In some embodiments, a first portion of the surface of the device comprises a
compound of Formula I that modulates, e.g., down regulates, an immune response and a second
portion of the surface comprises a second compound of Formula I, e.g., that upregulates the
immune response, second portion of the device lacks the compound, or has substantially lower
density of the compound.

[0066] In some embodiments, the device comprises a cell, e.g., a recombinant cell, which
provides a substance, e.g., a therapeutic agent. In some embodiments, the substance comprises a
polypeptide. In some embodiments, the the polypeptide is a replacement therapy or a
replacement protein (e.g., a clotting factor, an enzyme, or an antibody).

[0067] In some embodiments, the disorder is diabetes and the substance (e.g., therapeutic agent)
is insulin. In some embodiments, the disorder is a blood clotting disorder (e.g., hemophilia) and
the substance (e.g., therapeutic agent) is a blood clotting factor (e.g., Factor VIII or Factor IX).
In some embodiments, the disorder is a lysosomal storage disorder (e.g., Fabry Disease, Gaucher
Disease, Pompe Disease, or MPS I) and the substance (e.g., therapeutic agent) is an enzyme
(e.g., alpha-galactosidase, alpha-glucosidase, or a glucocerebrodisase). In some embodiments,
the disorder is a neurodegenerative disease, and the substance is a hormone or neurotransmitter,
or an analog, precursor, or derivative thereof.

[0068] In some embodiments, A is Al. In some embodiments, Al is hydrogen, alkyl, alkenyl,
alkynyl, heteroalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, —OR*, —C(0)OR*, —C(O)R® -
OC(O)RE, or -N(R“)(RP). In some embodiments, A1 is -N(R“)(RP) (c.g., NH,). In some
embodiments, Al is NH> or NHC(O)C(CH,)CHs.

[0069] In some embodiments, A is A2. In some embodiments, A2 is alkyl, heteroalkyl,
cycloalkyl, heterocyclyl, aryl, heteroaryl, -O—, —C(O)O-, -C(O)—, —OC(O)-, —N(RC)—, -
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N(RC(0)—, —C(O)N(R)-, =Si(OR™), —, ~Si(R%)(OR™)-, or —-B(OR™)-. In some embodiments,
A2 is —N(RC)— (e.g., NH-). In some embodiments, A2 is NH— or NH(C(O)C(CH3)CH,—. In
some embodiments, the compound comprises A2, and, e.g., is covalently attached to a device. In
some embodiments, A2 is attached directly to the device. In some embodiments, A2 is attached
to the device by an attachment group (e.g., an attachment group described herein). In some
embodiments, the device is attached, e.g., covalently, to the attachment group, and A2 is
attached, e.g., covalently to the attachment group.

[0070] In some embodiments, each of Ll, LZ, and L° is independently a bond, alkyl, or
heteroalkyl. In some embodiments, L'isa bond, alkyl, or heteroalkyl. In some embodiments,
L'is C-Ce alkyl (e.g., -CHy—or —CH,CH»-). In some embodiments, L?is a bond. In some
embodiments, L’isa bond, alkyl, or heteroalkyl. In some embodiments, L?is C-Ce alkyl (e.g.,
—CH,-) or heteroalkyl (e.g., -CH,O-).

[0071] In some embodiments, M is heteroalkyl, aryl, or heteroaryl. In some embodiments, M is
heteroalkyl. In some embodiments, M is (~-OCH»CH»-)z, wherein z is an integer selected from 1
to 10. In some embodiments, M is aryl (e.g., phenyl).

[0072] In some embodiments, P is a tricyclic, bicyclic, or monocyclic heteroaryl. In some
embodiments, P is a nitrogen-containing heteroaryl. In some embodiments, P is a 5-membered
nitrogen-containing heteroaryl (e.g., tetrazolyl, imidazolyl, pyrazolyl, or triazolyl, pyrrolyl,

oxazolyl, or thiazolyl). In some embodiments, P is triazolyl (e.g., 1,2,3-triazolyl or 1,2,4-

P, P
triazolyl). In some embodiments, P is selected from xﬁ . In some

L
embodiments, P is \/%

[0073] In some embodiments, Z is alkyl, heterocyclyl, or aryl, each of which is optionally
substituted by one or more R’. In some embodiments, Z is heterocyclyl (e.g., 6-membered
heterocyclyl). In some embodiments, Z is a nitrogen-containing heterocyclyl, an oxygen-
containing heterocyclyl, or a sulfur-containing heterocyclyl (e.g., tetrahydropyranyl or
thiomorpholinyl-1,1-dioxide). In some embodiments, Z is oxetanyl, tetrahydrofuranyl,

tetrahydropyranyl, thiomorpholinyl-1,1-dioxide, piperidinyl, piperazinyl, or pyrrolidinyl.
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[0074] In some embodiments, Z is aryl (e.g., phenyl). In some embodiments, Z is
monosubstituted phenyl (e.g., with 1 R’). In some embodiments, Z is monosubstituted phenyl,
wherein the 1 R an amine-containing group (e.g., NH»). In some embodiments, Z is
monosubstituted phenyl, wherein the 1 R’ is an oxygen-containing group (e.g., OCH3). In some
embodiments, the 1 R’ is in the ortho position or the para position.

[0075] In some embodiments, Z is alkyl (e.g., C;-Ci2 alkyl). In some embodiments, Z is C;-Cg
alkyl substituted with 1 R®, wherein R” is alkyl, heteroalkyl, halogen, oxo, —OR™', —-C(O)OR™!, —
C(O)R®' —~OC(O)R®!, or -N(R“)(RPY). In some embodiments, Z is C;-Cs alkyl substituted with
1 R®, wherein R’ is —OH or ~C(O)OH.

[0076] In some embodiments, Z is heteroalkyl (e.g., C1-Cj2 heteroalkyl). In some embodiments,
Z.is an oxygen-containing heteroalkyl or a nitrogen-containing heteroalkyl. In some
embodiments, Z is (-OCH2CH2-)zOCHj3, wherein z is an integer selected from 1 to 10 (e.g., z s
1,2,3,4,5,6,7,8,9,0r 10).

[0077] In another aspect, the present invention features a method of making a device comprising
Formula (I):

A—L'"—M —L2—P —L3—Z

ey

wherein A is Al or A2; A1l is hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl,
heterocyclyl, aryl, heteroaryl, -OR™, —~C(O)OR*, -C(O)R® ~OC(O)R®, -N(RO(RD), -
NROC(O)R®, ~C(O)N(R)(RP), -N3, -NC, —-CN, -NCO, -NCS, -N(R)N(R"),, -NCNRE, —
C(=NRYRP)OR™, -SR”, ~S(O)R", ~OS(O),R", , -N(R)S(O)R", — S(O)NRHR"), -
P(R"),, —Si(OR™)3, —=Si(R%)(OR™);, —~B(OR™),, or a metal, wherein each alkyl, alkenyl, alkynyl,
heteroalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl is optionally substituted with one or more
R A2 s alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, -O—, —
C(0)O—, ~C(0)—, ~OC(0)~, -N(R)—, -N(RC(0)~, -C(O)N(R)—, -NRIN(R")~, -NCN~, —
CENRYR?)O-, =5, -S(0)x—, ~0S(0)x—, ~NR)S(0)x— ~S(O)1:NR)-, -PR")y-, -
Si(OR™), —, ~Si(R%)(OR™)~, ~B(OR™)-, or a metal, wherein each alkyl, alkenyl, alkynyl,
heteroalkyl, cycloalkyl, heterocyclyl, aryl, and heteroaryl is linked to an attachment group (e.g.,
an attachment group defined herein) and is optionally substituted by one or more R':each L', L%

and L? is independently a bond, alkyl, alkenyl, alkynyl, or heteroalkyl, wherein each alkyl,
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alkenyl, alkynyl, and heteroalkyl is optionally substituted by 1-5 R* M is alkyl, alkenyl, alkynyl,
heteroalkyl, cycloalkyl, heterocyclyl, aryl, or heteroaryl, each of which is optionally substituted
by one or more R Pis cycloalkyl, heterocyclyl, aryl, or heteroaryl, each of which is optionally
substituted by one or more R%: Zis alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocyclyl,
aryl, or heteroaryl, each of which is optionally substituted by one or more RS; each RA, R® , RC,
R", R, R, and RC s independently hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, halogen,
azido, cycloalkyl, heterocyclyl, aryl, heteroaryl, wherein each of alkyl, alkenyl, alkynyl,
heteroalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl is optionally substituted with one or more
R®, or R® and RP, taken together with the nitrogen atom to which they are attached, form a ring
(e.g., a 5-7 membered ring), optionally substituted with one or more R6, each Rl, RZ, R’ , R4, RS,
and R® is independently alkyl, alkenyl, alkynyl, heteroalkyl, halogen, cyano, azido, oxo, —OR™,
~C(0)OR™, —-C(O)R®' ~OC(O)R”", -NR)R""), -NRHCO)R", -C(OINR"), SR, -
S(0O):R”, —0S(0),R", -N(R9)S(0):R", — S(O).N(R)(RP), —-P(R"),, cycloalkyl, heterocyclyl,
aryl, heteroaryl, wherein each alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocyclyl, aryl,
and heteroaryl is optionally substituted by one or more R7; each RAI, RBI, RCI, RDI, REl, and R™
is independently hydrogen, alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocyclyl, aryl, or
heteroaryl, wherein each alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocyclyl, aryl,
heteroaryl is optionally substituted by one or more R’; each R’ is independently alkyl, alkenyl,
alkynyl, heteroalkyl, halogen, cyano, oxo, hydroxyl, cycloalkyl, or heterocyclyl; x is 1 or 2; and
y is 2, 3, or 4, wherein the compound of Formula (I) is associated with the device (e.g., through
an attachment group).

[0078] In some embodiments, A is Al. In some embodiments, Al is hydrogen, alkyl, alkenyl,
alkynyl, heteroalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, —OR*, —C(0)OR*, —C(O)R® -
OC(O)RE, or -N(R“)(RP). In some embodiments, A1 is -N(R“)(RP) (c.g., NH,). In some
embodiments, Al is NH> or NHC(O)C(CH,)CHs.

[0079] In some embodiments, A is A2. In some embodiments, A2 is alkyl, heteroalkyl,
cycloalkyl, heterocyclyl, aryl, heteroaryl, -O—, —C(O)O-, -C(O)—, —OC(O)-, —N(RC)—, -
NRC(0)-, ~C(O)N(R)-, —Si(OR™), —, ~Si(R®)(OR*)~, or ~-B(OR™)~. In some embodiments,
A2 is —N(RC)— (e.g., NH-). In some embodiments, A2 is NH— or NH(C(O)C(CH3)CH,—. In
some embodiments, the compound comprises A2, and, e.g., is covalently attached to a device. In

some embodiments, A2 is attached directly to the device. In some embodiments, A2 is attached
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to the device by an attachment group (e.g., an attachment group described herein). In some
embodiments, the device is attached, e.g., covalently, to the attachment group, and A2 is
attached, e.g., covalently to the attachment group.

[0080] In some embodiments, each Ll, LZ, and L° is independently a bond, alkyl, or heteroalkyl.
In some embodiments, L'isa bond, alkyl, or heteroalkyl. In some embodiments, Llis C1-Cg
alkyl (e.g., -CHo—or -CH>CH»—). In some embodiments, L?is a bond. In some embodiments,
L’isa bond, alkyl, or heteroalkyl. In some embodiments, L?is C,-Ce alkyl (e.g., -CH»-) or
heteroalkyl (e.g., -CH,O-).

[0081] In some embodiments, M is heteroalkyl, aryl, or heteroaryl. In some embodiments, M is
heteroalkyl. In some embodiments, M is (~-OCH»CH»-)z, wherein z is an integer selected from 1
to 10. In some embodiments, M is aryl (e.g., phenyl).

[0082] In some embodiments, P is a tricyclic, bicyclic, or monocyclic heteroaryl. In some
embodiments, P is a nitrogen-containing heteroaryl. In some embodiments, P is a 5-membered
nitrogen-containing heteroaryl (e.g., tetrazolyl, imidazolyl, pyrazolyl, or triazolyl, pyrrolyl,

oxazolyl, or thiazolyl). In some embodiments, P is triazolyl (e.g., 1,2,3-triazolyl or 1,2,4-

P, P
triazolyl). In some embodiments, P is selected from f . In some

IN:
%N\/%
—
embodiments, P is .

[0083] In some embodiments, Z is alkyl, heterocyclyl, or aryl, each of which is optionally
substituted by one or more R’. In some embodiments, Z is heterocyclyl (e.g., 6-membered
heterocyclyl). In some embodiments, Z is a nitrogen-containing heterocyclyl, an oxygen-
containing heterocyclyl, or a sulfur-containing heterocyclyl (e.g., tetrahydropyranyl or
thiomorpholinyl-1,1-dioxide). In some embodiments, Z is oxetanyl, tetrahydrofuranyl,
tetrahydropyranyl, thiomorpholinyl-1,1-dioxide, piperidinyl, piperazinyl, or pyrrolidinyl.

[0084] In some embodiments, Z is aryl (e.g., phenyl). In some embodiments, Z is
monosubstituted phenyl (e.g., with 1 R’). In some embodiments, Z is monosubstituted phenyl,
wherein the 1 R an amine-containing group (e.g., NH»). In some embodiments, Z is
monosubstituted phenyl, wherein the 1 R’ is an oxygen-containing group (e.g., OCH3). In some

embodiments, the 1 R’ is in the ortho position or the para position.

-22 -



WO 2018/067615 PCT/US2017/055001

[0085] In some embodiments, Z is alkyl (e.g., C;-Ci2 alkyl). In some embodiments, Z is C;-Cg
alkyl substituted with 1 R®, wherein R” is alkyl, heteroalkyl, halogen, oxo, —OR™', —-C(O)OR™!, —
C(O)R®' —~OC(O)R®!, or -N(R“)(RPY). In some embodiments, Z is C;-Cs alkyl substituted with
1 R®, wherein R’ is —OH or ~C(O)OH.

[0086] In some embodiments, Z is heteroalkyl (e.g., C1-Cj2 heteroalkyl). In some embodiments,
Z.is an oxygen-containing heteroalkyl or a nitrogen-containing heteroalkyl. In some
embodiments, Z is (-OCH2CH2-)zOCHj3, wherein z is an integer selected from 1 to 10 (e.g., z s
1,2,3,4,5,6,7,8,9,0r 10).

[0087] In any and all aspects of the present invention, in some embodiments, the compound,
composition, or implantable element (e.g., device or material) described herein is a composition,
or implantable element (e.g., device or material) other than a compound, composition, or
implantable element (e.g., device or material) described in W02012/112982, W02012/167223,
W02014/153126, W0O2016/187225, W02016/019391, WO0O2017/075630, WO 2017/075631, and
US 2016-0030359. In some embodiments, the compound of Formula (I) or device comprising
the same is a compound or device other than a compound or device described in
WO02012/112982, W0O2012/167223, W02014/153126, WO02016/187225, W0O2016/019391,
W02017/075630, WO 2017/075631, and US 2016-0030359. In some embodiments, the device
comprises a material other than a material described in W0O2012/112982, W02012/167223,
W02014/153126, W0O2016/187225, W02016/019391, WO0O2017/075630, WO 2017/075631, and
US 2016-0030359. In some embodiments, the device is attached to a compound of Formula (I)
through an attachment group other than an attachment group described in W0O2012/112982,
W02012/167223, W0O2014/153126, W0O2016/187225, W02016/019391, WO2017/075630, WO
2017/075631, and US 2016-0030359.

[0088] The details of one or more embodiments of the invention are set forth herein. Other
features, objects, and advantages of the invention will be apparent from the Detailed Description,

the Figures, the Examples, and the Claims.

BRIEF DESCRIPTION OF THE DRAWINGS
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[0089] Figures 1-6 are tables of exemplary compounds, e.g., compounds of Formula (I). Several
species labeled Compounds 3271 through 3431 in Figues 1-6 are duplicates of Compounds 100
through 3270 described herein.

DETAILED DESCRIPTION
[0090] The present invention provides compounds, e€.g., compounds of Formula (I), and
compositions and implantable elements (e.g., devices and materials) comprising the same, as
well as methods of use thereof. In particular, the compounds of Formula (I) and compositions
and devices comprising said compounds may be used in methods for the prevention and
treatment of a disease, disorder or condition in a subject. In some embodiments, the compounds
of Formula (I), and pharmaceutically acceptable salts, solvates, hydrates, tautomers,
stereoisomers, isotopically labeled derivatives, and compositions and devices thereof, are
capable of modulating the immune response in a subject, e.g., upregulating or downregulating

the immune response in a subject.

Definitions

Chemical Definitions

[0091] Definitions of specific functional groups and chemical terms are described in more detail
below. The chemical elements are identified in accordance with the Periodic Table of the
Elements, CAS version, Handbook of Chemistry and Physics, 750 Ed., inside cover, and specific
functional groups are generally defined as described therein. Additionally, general principles of
organic chemistry, as well as specific functional moieties and reactivity, are described in Thomas
Sorrell, Organic Chemistry, University Science Books, Sausalito, 1999; Smith and March,
March’s Advanced Organic Chemistry, 5t Edition, John Wiley & Sons, Inc., New York, 2001;
Larock, Comprehensive Organic Transformations, VCH Publishers, Inc., New York, 1989; and
Carruthers, Some Modern Methods of Organic Synthesis, 3" Edition, Cambridge University
Press, Cambridge, 1987.

[0092] The abbreviations used herein have their conventional meaning within the chemical and
biological arts. The chemical structures and formulae set forth herein are constructed according

to the standard rules of chemical valency known in the chemical arts.
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[0093] When a range of values is listed, it is intended to encompass each value and sub-range
within the range. For example “C;-Ce¢ alkyl” is intended to encompass, Ci, Ca, Cs, Ca, Cs, Ce,
C1-Cs, C1-Cs, C1-C4, C1-C3, C1-Cy, Co-Cg, Co-Cs, Ca-Cy, Ca-Cs, C3-Co, C3-Cs, C3-Cy, Co-Co, Ca-
Cs, and Cs-Cgalkyl.

[0094] The following terms are intended to have the meanings presented therewith below and
are useful in understanding the description and intended scope of the present invention.

[0095] As used herein, “alkyl” refers to a radical of a straight—chain or branched saturated
hydrocarbon group having from 1 to 24 carbon atoms (“C;-Cy4 alkyl”). In some embodiments,
an alkyl group has 1 to 12 carbon atoms (“C;-Cj; alkyl”). In some embodiments, an alkyl group
has 1 to 8 carbon atoms (“C;-Cgalkyl”). In some embodiments, an alkyl group has 1 to 6 carbon
atoms (“C;-Cg alkyl”). In some embodiments, an alkyl group has 1 to 5 carbon atoms (“C;-Cs
alkyl”). In some embodiments, an alkyl group has 1 to 4 carbon atoms (“C;-Cjalkyl”). In some
embodiments, an alkyl group has 1 to 3 carbon atoms (“C;-Cs alkyl”). In some embodiments, an
alkyl group has 1 to 2 carbon atoms (“C;-C; alkyl”). In some embodiments, an alkyl group has 1
carbon atom (“C; alkyl”). In some embodiments, an alkyl group has 2 to 6 carbon atoms (“C,-
Cealkyl”). Examples of C;-Cgalkyl groups include methyl (C,), ethyl (C,), n—propyl (Cs),
isopropyl (Cs3), n-butyl (Cy), tert—butyl (C4), sec—butyl (Cy), iso—butyl (C4), n—pentyl (Cs), 3—
pentanyl (Cs), amyl (Cs), neopentyl (Cs), 3—-methyl-2-butanyl (Cs), tertiary amyl (Cs), and n—
hexyl (C¢). Additional examples of alkyl groups include n—heptyl (C7), n—octyl (Cg) and the like.
Each instance of an alkyl group may be independently optionally substituted, i.e., unsubstituted
(an “unsubstituted alkyl”) or substituted (a “substituted alkyl””) with one or more substituents;
e.g., for instance from 1 to 5 substituents, 1 to 3 substituents, or 1 substituent. In certain
embodiments, the alkyl group is unsubstituted C; ;o alkyl (e.g., -CH3). In certain embodiments,
the alkyl group is substituted C; ¢ alkyl.

[0096] As used herein, “alkenyl” refers to a radical of a straight—chain or branched hydrocarbon
group having from 2 to 24 carbon atoms, one or more carbon—carbon double bonds, and no triple
bonds (“C,-Ca4 alkenyl”). In some embodiments, an alkenyl group has 2 to 10 carbon atoms
(“Cy-Cyp alkenyl”). In some embodiments, an alkenyl group has 2 to 8 carbon atoms (“C,-Cs
alkenyl”). In some embodiments, an alkenyl group has 2 to 6 carbon atoms (“C,-Cs alkenyl”).
In some embodiments, an alkenyl group has 2 to 5 carbon atoms (“C,-Cs alkenyl”). In some

embodiments, an alkenyl group has 2 to 4 carbon atoms (“C,-C4 alkenyl”). In some
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embodiments, an alkenyl group has 2 to 3 carbon atoms (“C,-Cs alkenyl”). In some
embodiments, an alkenyl group has 2 carbon atoms (“C, alkenyl”). The one or more carbon—
carbon double bonds can be internal (such as in 2-butenyl) or terminal (such as in 1-butenyl).
Examples of C,-C4 alkenyl groups include ethenyl (C,), 1-propenyl (Cs), 2—propenyl (Cs), 1-
butenyl (Cy), 2-butenyl (Cy), butadienyl (C4), and the like. Examples of C,-Cg alkenyl groups
include the aforementioned C, 4 alkenyl groups as well as pentenyl (Cs), pentadienyl (Cs),
hexenyl (Ce), and the like. Additional examples of alkenyl include heptenyl (C;), octenyl (Cs),
octatrienyl (Cy), and the like. Each instance of an alkenyl group may be independently
optionally substituted, i.e., unsubstituted (an “unsubstituted alkenyl”) or substituted (a
“substituted alkenyl””) with one or more substituents e.g., for instance from 1 to 5 substituents, 1
to 3 substituents, or 1 substituent. In certain embodiments, the alkenyl group is unsubstituted C,_
10 alkenyl. In certain embodiments, the alkenyl group is substituted C, ¢ alkenyl.

[0097] As used herein, the term “alkynyl” refers to a radical of a straight—chain or branched
hydrocarbon group having from 2 to 24 carbon atoms, one or more carbon—carbon triple bonds
(“Cy-Cyy alkenyl”). In some embodiments, an alkynyl group has 2 to 10 carbon atoms (“C,-Cg
alkynyl”). In some embodiments, an alkynyl group has 2 to 8 carbon atoms (“C,-Cg alkynyl”).
In some embodiments, an alkynyl group has 2 to 6 carbon atoms (“C,-C¢ alkynyl”). In some
embodiments, an alkynyl group has 2 to 5 carbon atoms (“C,-Cs alkynyl”). In some
embodiments, an alkynyl group has 2 to 4 carbon atoms (“C,-C,4 alkynyl”). In some
embodiments, an alkynyl group has 2 to 3 carbon atoms (“C,-C; alkynyl”). In some
embodiments, an alkynyl group has 2 carbon atoms (“C; alkynyl”). The one or more carbon—
carbon triple bonds can be internal (such as in 2-butynyl) or terminal (such as in 1-butynyl).
Examples of C,-C4 alkynyl groups include ethynyl (C,), 1-propynyl (Cs), 2—propynyl (Cs), 1-
butynyl (C4), 2-butynyl (C4), and the like. Each instance of an alkynyl group may be
independently optionally substituted, i.e., unsubstituted (an “unsubstituted alkynyl”) or
substituted (a “substituted alkynyl”) with one or more substituents e.g., for instance from 1 to 5
substituents, 1 to 3 substituents, or 1 substituent. In certain embodiments, the alkynyl group is
unsubstituted C, ;o alkynyl. In certain embodiments, the alkynyl group is substituted C, 4
alkynyl.

[0098] As used herein, the term "heteroalkyl,” refers to a non-cyclic stable straight or branched

chain, or combinations thereof, including at least one carbon atom and at least one heteroatom
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selected from the group consisting of 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) O, N, P, S, and Si may be placed at any position of the heteroalkyl group.
Exemplary heteroalkyl groups include, but are not limited to: -CH,-CH,-O-CH3, -CH,-CH,-NH-
CH3, -CH,-CH,-N(CH3)-CH3, -CH»-S-CH»-CHj3, -CH»-CH,, -S(0O)-CH3, -CH»-CH»-S(0),-CH3, -
CH=CH-0O-CH3, -Si(CH3)3, -CH»-CH=N-OCH3, -CH=CH-N(CH3)-CHj3, -O-CH3s, and -O-CH,-
CH;. Up to two or three heteroatoms may be consecutive, such as, for example, -CH,-NH-
OCHj; and -CH,-O-Si(CHj3)s. Where "heteroalkyl” is recited, followed by recitations of specific
heteroalkyl groups, such as —CH,O, —NRCRD, or the like, it will be understood that the terms
heteroalkyl and —-CH,O or —NRRP 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 —CH»O, —NRRP, or the like.
[0099] The terms "alkylene,” “alkenylene,” “alkynylene,” or “heteroalkylene,” alone or as part
of another substituent, mean, unless otherwise stated, a divalent radical derived from an alkyl,
alkenyl, alkynyl, or heteroalkyl, respectively. The term "alkenylene," by itself or as part of
another substituent, means, unless otherwise stated, a divalent radical derived from an alkene.
An alkylene, alkenylene, alkynylene, or heteroalkylene group may be described as, e.g., a C1-Cs-
membered alkylene, C;-Cs-membered alkenylene, C;-Cs-membered alkynylene, or C;-Ce-
membered heteroalkylene, wherein the term “membered” refers to the non-hydrogen atoms
within the moiety. In the case of heteroalkylene groups, heteroatoms can also occupy either or both of
the chain termini (e.g., alkyleneoxy, alkylenedioxy, alkyleneamino, alkylenediamino, and the like). Still
further, for alkylene and heteroalkylene linking groups, no orientation of the linking group is implied by
the direction in which the formula of the linking group is written. For example, the formula -C(O);R’-
may represent both -C(0),R’- and —R’C(O),-.

[00100] As used herein, “aryl” refers to a radical of a monocyclic or polycyclic (e.g.,
bicyclic or tricyclic) 4n+2 aromatic ring system (e.g., having 6, 10, or 14 & electrons shared in a
cyclic array) having 6-14 ring carbon atoms and zero heteroatoms provided in the aromatic ring
system (“Ce-Ci4 aryl”). In some embodiments, an aryl group has six ring carbon atoms (“Ce
aryl”; e.g., phenyl). In some embodiments, an aryl group has ten ring carbon atoms (“Cjg aryl”;
e.g., naphthyl such as 1-naphthyl and 2—naphthyl). In some embodiments, an aryl group has

fourteen ring carbon atoms (“Cy4aryl”; e.g., anthracyl). An aryl group may be described as, e.g.,
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a Ce-Cro-membered aryl, wherein the term “membered” refers to the non-hydrogen ring atoms
within the moiety. Aryl groups include phenyl, naphthyl, indenyl, and tetrahydronaphthyl. Each
instance of an aryl group may be independently optionally substituted, i.e., unsubstituted (an
“unsubstituted aryl”) or substituted (a “substituted aryl”) with one or more substituents. In
certain embodiments, the aryl group is unsubstituted Cs-C14 aryl. In certain embodiments, the
aryl group is substituted Cs-Ci4 aryl.

[00101] As used herein, “heteroaryl” refers to a radical of a 5-10 membered monocyclic
or bicyclic 4n+2 aromatic ring system (e.g., having 6 or 10 & electrons shared in a cyclic array)
having ring carbon atoms and 1-4 ring heteroatoms provided in the aromatic ring system,
wherein each heteroatom is independently selected from nitrogen, oxygen and sulfur (“5-10
membered heteroaryl”). In heteroaryl groups that contain one or more nitrogen atoms, the point
of attachment can be a carbon or nitrogen atom, as valency permits. Heteroaryl bicyclic ring
systems can include one or more heteroatoms in one or both rings. “Heteroaryl” also includes
ring systems wherein the heteroaryl ring, as defined above, is fused with one or more aryl groups
wherein the point of attachment is either on the aryl or heteroaryl ring, and in such instances, the
number of ring members designates the number of ring members in the fused (aryl/heteroaryl)
ring system. Bicyclic heteroaryl groups wherein one ring does not contain a heteroatom (e.g.,
indolyl, quinolinyl, carbazolyl, and the like) the point of attachment can be on either ring, i.e.,
either the ring bearing a heteroatom (e.g., 2—indolyl) or the ring that does not contain a
heteroatom (e.g., S—indolyl). A heteroaryl group may be described as, e.g., a 6-10-membered
heteroaryl, wherein the term “membered” refers to the non-hydrogen ring atoms within the
moiety.

[00102] In some embodiments, a heteroaryl group is a 5-10 membered aromatic ring
system having ring carbon atoms and 1-4 ring heteroatoms provided in the aromatic ring system,
wherein each heteroatom is independently selected from nitrogen, oxygen, and sulfur (“5-10
membered heteroaryl”). In some embodiments, a heteroaryl group is a 5-8 membered aromatic
ring system having ring carbon atoms and 1-4 ring heteroatoms provided in the aromatic ring
system, wherein each heteroatom is independently selected from nitrogen, oxygen, and sulfur
(“5-8 membered heteroaryl”). In some embodiments, a heteroaryl group is a 5-6 membered
aromatic ring system having ring carbon atoms and 1-4 ring heteroatoms provided in the

aromatic ring system, wherein each heteroatom is independently selected from nitrogen, oxygen,
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and sulfur (*5-6 membered heteroaryl”). In some embodiments, the 5—-6 membered heteroaryl
has 1-3 ring heteroatoms selected from nitrogen, oxygen, and sulfur. In some embodiments, the
5-6 membered heteroaryl has 1-2 ring heteroatoms selected from nitrogen, oxygen, and sulfur.
In some embodiments, the 5-6 membered heteroaryl has 1 ring heteroatom selected from
nitrogen, oxygen, and sulfur. Each instance of a heteroaryl group may be independently
optionally substituted, i.e., unsubstituted (an “unsubstituted heteroaryl”) or substituted (a
“substituted heteroaryl”) with one or more substituents. In certain embodiments, the heteroaryl
group is unsubstituted 5—-14 membered heteroaryl. In certain embodiments, the heteroaryl group
is substituted 5—14 membered heteroaryl.

[00103] Exemplary 5—membered heteroaryl groups containing one heteroatom include,
without limitation, pyrrolyl, furanyl and thiophenyl. Exemplary 5S—-membered heteroaryl groups
containing two heteroatoms include, without limitation, imidazolyl, pyrazolyl, oxazolyl,
isoxazolyl, thiazolyl, and isothiazolyl. Exemplary 5S—-membered heteroaryl groups containing
three heteroatoms include, without limitation, triazolyl, oxadiazolyl, and thiadiazolyl.
Exemplary 5—membered heteroaryl groups containing four heteroatoms include, without
limitation, tetrazolyl. Exemplary 6-membered heteroaryl groups containing one heteroatom
include, without limitation, pyridinyl. Exemplary 6-membered heteroaryl groups containing two
heteroatoms include, without limitation, pyridazinyl, pyrimidinyl, and pyrazinyl. Exemplary 6—
membered heteroaryl groups containing three or four heteroatoms include, without limitation,
triazinyl and tetrazinyl, respectively. Exemplary 7-membered heteroaryl groups containing one
heteroatom include, without limitation, azepinyl, oxepinyl, and thiepinyl. Exemplary 5,6—
bicyclic heteroaryl groups include, without limitation, indolyl, isoindolyl, indazolyl,
benzotriazolyl, benzothiophenyl, isobenzothiophenyl, benzofuranyl, benzoisofuranyl,
benzimidazolyl, benzoxazolyl, benzisoxazolyl, benzoxadiazolyl, benzthiazolyl, benzisothiazolyl,
benzthiadiazolyl, indolizinyl, and purinyl. Exemplary 6,6-bicyclic heteroaryl groups include,
without limitation, naphthyridinyl, pteridinyl, quinolinyl, isoquinolinyl, cinnolinyl, quinoxalinyl,
phthalazinyl, and quinazolinyl. Other exemplary heteroaryl groups include heme and heme
derivatives.

[00104] As used herein, the terms "arylene" and "heteroarylene," alone or as part of

another substituent, mean a divalent radical derived from an aryl and heteroaryl, respectively.
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[00105] As used herein, “cycloalkyl” refers to a radical of a non—aromatic cyclic
hydrocarbon group having from 3 to 10 ring carbon atoms (“C3-Cjg cycloalkyl”) and zero
heteroatoms in the non—aromatic ring system. In some embodiments, a cycloalkyl group has 3 to
8 ring carbon atoms (“Cs-Cgcycloalkyl”). In some embodiments, a cycloalkyl group has 3 to 6
ring carbon atoms (“Cs-Cg cycloalkyl”). In some embodiments, a cycloalkyl group has 3 to 6
ring carbon atoms (“Csz-Cg cycloalkyl”). In some embodiments, a cycloalkyl group has 5 to 10
ring carbon atoms (“Cs-Cyg cycloalkyl”). A cycloalkyl group may be described as, e.g., a C4-Cs-
membered cycloalkyl, wherein the term “membered” refers to the non-hydrogen ring atoms
within the moiety. Exemplary Csz-Cg cycloalkyl groups include, without limitation, cyclopropyl
(C3), cyclopropenyl (C3), cyclobutyl (Cy), cyclobutenyl (Cy4), cyclopentyl (Cs), cyclopentenyl
(Cs), cyclohexyl (Cg), cyclohexenyl (Ce), cyclohexadienyl (Cg), and the like. Exemplary Cs-Cg
cycloalkyl groups include, without limitation, the aforementioned Cs-Cg cycloalkyl groups as
well as cycloheptyl (C;), cycloheptenyl (C7), cycloheptadienyl (C;), cycloheptatrienyl (C5),
cyclooctyl (Cs), cyclooctenyl (Cg), cubanyl (Cg), bicyclo[1.1.1]pentanyl (Cs),
bicyclo[2.2.2]octanyl (Cs), bicyclo[2.1.1]hexanyl (C), bicyclo[3.1.1]heptanyl (C7), and the like.
Exemplary Cs-Cjg cycloalkyl groups include, without limitation, the aforementioned C3-Cg
cycloalkyl groups as well as cyclononyl (Co), cyclononenyl (Co), cyclodecyl (Ciop), cyclodecenyl
(C10), octahydro—1 H—-indenyl (Cy), decahydronaphthalenyl (Ci¢), spiro[4.5]decanyl (Cyo), and the
like. As the foregoing examples illustrate, in certain embodiments, the cycloalkyl group is either
monocyclic (“monocyclic cycloalkyl™) or contain a fused, bridged or spiro ring system such as a
bicyclic system (“bicyclic cycloalkyl”) and can be saturated or can be partially unsaturated.
“Cycloalkyl” also includes ring systems wherein the cycloalkyl ring, as defined above, is fused
with one or more aryl groups wherein the point of attachment is on the cycloalkyl ring, and in
such instances, the number of carbons continue to designate the number of carbons in the
cycloalkyl ring system. Each instance of a cycloalkyl group may be independently optionally
substituted, i.e., unsubstituted (an “unsubstituted cycloalkyl”) or substituted (a “substituted
cycloalkyl”) with one or more substituents. In certain embodiments, the cycloalkyl group is
unsubstituted C3-C)g cycloalkyl. In certain embodiments, the cycloalkyl group is a substituted
C3-Cyp cycloalkyl.

[00106] “Heterocyclyl” as used herein refers to a radical of a 3— to 10—membered non—

aromatic ring system having ring carbon atoms and 1 to 4 ring heteroatoms, wherein each
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heteroatom is independently selected from nitrogen, oxygen, sulfur, boron, phosphorus, and
silicon (“3—10 membered heterocyclyl”). In heterocyclyl groups that contain one or more
nitrogen atoms, the point of attachment can be a carbon or nitrogen atom, as valency permits. A
heterocyclyl group can either be monocyclic (“monocyclic heterocyclyl™) or a fused, bridged or
spiro ring system such as a bicyclic system (“bicyclic heterocyclyl”), and can be saturated or can
be partially unsaturated. Heterocyclyl bicyclic ring systems can include one or more
heteroatoms in one or both rings. “Heterocyclyl” also includes ring systems wherein the
heterocyclyl ring, as defined above, is fused with one or more cycloalkyl groups wherein the
point of attachment is either on the cycloalkyl or heterocyclyl ring, or ring systems wherein the
heterocyclyl ring, as defined above, is fused with one or more aryl or heteroaryl groups, wherein
the point of attachment is on the heterocyclyl ring, and in such instances, the number of ring
members continue to designate the number of ring members in the heterocyclyl ring system. A
heterocyclyl group may be described as, e.g., a 3-7-membered heterocyclyl, wherein the term
“membered” refers to the non-hydrogen ring atoms, i.e., carbon, nitrogen, oxygen, sulfur, boron,
phosphorus, and silicon, within the moiety. Each instance of heterocyclyl may be independently
optionally substituted, i.e., unsubstituted (an “unsubstituted heterocyclyl”) or substituted (a
“substituted heterocyclyl”) with one or more substituents. In certain embodiments, the
heterocyclyl group is unsubstituted 3—10 membered heterocyclyl. In certain embodiments, the
heterocyclyl group is substituted 3—10 membered heterocyclyl.

[00107] In some embodiments, a heterocyclyl group is a 5-10 membered non—aromatic
ring system having ring carbon atoms and 1-4 ring heteroatoms, wherein each heteroatom is
independently selected from nitrogen, oxygen, sulfur, boron, phosphorus, and silicon (“5-10
membered heterocyclyl”). In some embodiments, a heterocyclyl group is a 5-8 membered non—
aromatic ring system having ring carbon atoms and 1-4 ring heteroatoms, wherein each
heteroatom is independently selected from nitrogen, oxygen, and sulfur (“5-8 membered
heterocyclyl”). In some embodiments, a heterocyclyl group is a 5-6 membered non—aromatic
ring system having ring carbon atoms and 1-4 ring heteroatoms, wherein each heteroatom is
independently selected from nitrogen, oxygen, and sulfur (“5—6 membered heterocyclyl”). In
some embodiments, the 5-6 membered heterocyclyl has 1-3 ring heteroatoms selected from

nitrogen, oxygen, and sulfur. In some embodiments, the 5-6 membered heterocyclyl has 1-2 ring
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heteroatoms selected from nitrogen, oxygen, and sulfur. In some embodiments, the 5-6
membered heterocyclyl has one ring heteroatom selected from nitrogen, oxygen, and sulfur.
[00108] Exemplary 3—membered heterocyclyl groups containing one heteroatom include,
without limitation, azirdinyl, oxiranyl, thiorenyl. Exemplary 4—-membered heterocyclyl groups
containing one heteroatom include, without limitation, azetidinyl, oxetanyl and thietanyl.
Exemplary 5—membered heterocyclyl groups containing one heteroatom include, without
limitation, tetrahydrofuranyl, dihydrofuranyl, tetrahydrothiophenyl, dihydrothiophenyl,
pyrrolidinyl, dihydropyrrolyl and pyrrolyl-2,5—-dione. Exemplary S—-membered heterocyclyl
groups containing two heteroatoms include, without limitation, dioxolanyl, oxasulfuranyl,
disulfuranyl, and oxazolidin—2—one. Exemplary S—-membered heterocyclyl groups containing
three heteroatoms include, without limitation, triazolinyl, oxadiazolinyl, and thiadiazolinyl.
Exemplary 6-membered heterocyclyl groups containing one heteroatom include, without
limitation, piperidinyl, tetrahydropyranyl, dihydropyridinyl, and thianyl. Exemplary 6—
membered heterocyclyl groups containing two heteroatoms include, without limitation,
piperazinyl, morpholinyl, dithianyl, dioxanyl. Exemplary 6-membered heterocyclyl groups
containing two heteroatoms include, without limitation, triazinanyl. Exemplary 7-membered
heterocyclyl groups containing one heteroatom include, without limitation, azepanyl, oxepanyl
and thiepanyl. Exemplary 8—membered heterocyclyl groups containing one heteroatom include,
without limitation, azocanyl, oxecanyl and thiocanyl. Exemplary S—membered heterocyclyl
groups fused to a Cg aryl ring (also referred to herein as a 5,6-bicyclic heterocyclic ring) include,
without limitation, indolinyl, isoindolinyl, dihydrobenzofuranyl, dihydrobenzothienyl,
benzoxazolinonyl, and the like. Exemplary 6-membered heterocyclyl groups fused to an aryl
ring (also referred to herein as a 6,6-bicyclic heterocyclic ring) include, without limitation,
tetrahydroquinolinyl, tetrahydroisoquinolinyl, and the like.

[00109] “Amino” as used herein refers to the radical —NR70R71, wherein R” and R”! are
each independently hydrogen, C;—Cys alkyl, C3—Cig cycloalkyl, C4—Cjg heterocyclyl, C6—Cig aryl,
and Cs—Cj heteroaryl. In some embodiments, amino refers to NHo.

[00110] “Cyano” refers to the radical —CN.

[00111] As used herein, “halo” or “halogen,” independently or as part of another
substituent, mean, unless otherwise stated, a fluorine (F), chlorine (Cl), bromine (Br), or iodine

(I) atom.
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[00112] “Hydroxy” refers to the radical —OH.

[00113] Alkyl, alkenyl, alkynyl, heteroalkyl, cycloalkyl, heterocyclyl, aryl, and heteroaryl
groups, as defined herein, are optionally substituted (e.g., “substituted” or “unsubstituted” alkyl,
“substituted” or “unsubstituted” alkenyl, “substituted” or “unsubstituted” alkynyl, “substituted”
or “unsubstituted” heteroalkyl, “substituted” or “unsubstituted” cycloalkyl, “substituted” or
“unsubstituted” heterocyclyl, “substituted” or “unsubstituted” aryl or “substituted” or
“unsubstituted” heteroaryl group). In general, the term “substituted”, whether preceded by the
term “optionally” or not, means that at least one hydrogen present on a group (e.g., a carbon or
nitrogen atom) is replaced with a permissible substituent, e.g., a substituent which upon
substitution results in a stable compound, e.g., a compound which does not spontaneously
undergo transformation such as by rearrangement, cyclization, elimination, or other reaction.
Unless otherwise indicated, a “substituted” group has a substituent at one or more substitutable
positions of the group, and when more than one position in any given structure is substituted, the
substituent is either the same or different at each position. The term “substituted” is
contemplated to include substitution with all permissible substituents of organic compounds,
such as any of the substituents described herein that result in the formation of a stable compound.
The present invention contemplates any and all such combinations in order to arrive at a stable
compound. For purposes of this invention, heteroatoms such as nitrogen may have hydrogen
substituents and/or any suitable substituent as described herein which satisfy the valencies of the
heteroatoms and results in the formation of a stable moiety.

[00114] Two or more substituents may optionally be joined to form aryl, heteroaryl,
cycloalkyl, or heterocyclyl 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.

[00115] Compounds described herein can comprise one or more asymmetric centers, and

thus can exist in various isomeric forms, e.g., enantiomers and/or diastereomers. For example,
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the compounds described herein can be in the form of an individual enantiomer, diastereomer or
geometric isomer, or can be in the form of a mixture of stereoisomers, including racemic
mixtures and mixtures enriched in one or more stereoisomer. Isomers can be isolated from
mixtures by methods known to those skilled in the art, including chiral high pressure liquid
chromatography (HPLC) and the formation and crystallization of chiral salts; or preferred
isomers can be prepared by asymmetric syntheses. See, for example, Jacques er al.,
Enantiomers, Racemates and Resolutions (Wiley Interscience, New York, 1981); Wilen et al.,
Tetrahedron 33:2725 (1977); Eliel, Stereochemistry of Carbon Compounds (McGraw-Hill, NY,
1962); and Wilen, Tables of Resolving Agents and Optical Resolutions p. 268 (E.L. Eliel, Ed.,
Univ. of Notre Dame Press, Notre Dame, IN 1972). The invention additionally encompasses
compounds described herein as individual isomers substantially free of other isomers, and
alternatively, as mixtures of various isomers.

[00116] As used herein, a pure enantiomeric compound is substantially free from other
enantiomers or stereoisomers of the compound (i.e., in enantiomeric excess). In other words, an
“S” form of the compound is substantially free from the “R” form of the compound and is, thus,
in enantiomeric excess of the “R” form. The term “enantiomerically pure” or “pure enantiomer”
denotes that the compound comprises more than 75% by weight, more than 80% by weight,
more than 85% by weight, more than 90% by weight, more than 91% by weight, more than 92%
by weight, more than 93% by weight, more than 94% by weight, more than 95% by weight,
more than 96% by weight, more than 97% by weight, more than 98% by weight, more than 99%
by weight, more than 99.5% by weight, or more than 99.9% by weight, of the enantiomer. In
certain embodiments, the weights are based upon total weight of all enantiomers or stereoisomers
of the compound.

[00117] In the compositions provided herein, an enantiomerically pure compound can be
present with other active or inactive ingredients. For example, a pharmaceutical composition
comprising enantiomerically pure R—compound can comprise, for example, about 90% excipient
and about 10% enantiomerically pure R—compound. In certain embodiments, the
enantiomerically pure R—compound in such compositions can, for example, comprise, at least
about 95% by weight R—compound and at most about 5% by weight S—compound, by total
weight of the compound. For example, a pharmaceutical composition comprising

enantiomerically pure S—compound can comprise, for example, about 90% excipient and about
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10% enantiomerically pure S—compound. In certain embodiments, the enantiomerically pure S—
compound in such compositions can, for example, comprise, at least about 95% by weight S—
compound and at most about 5% by weight R—compound, by total weight of the compound. In
certain embodiments, the active ingredient can be formulated with little or no excipient or
carrier.

[00118] Compound described herein may also comprise one or more isotopic
substitutions. For example, H may be in any isotopic form, including 'H, *H (D or deuterium),
and *H (T or tritium); C may be in any isotopic form, including 2¢, B¢, and C; 0 may be in
any isotopic form, including 0 and "0 and the like.

[00119] The term "pharmaceutically acceptable salt" is meant to include salts of the active
compounds that are prepared with relatively nontoxic acids or bases, depending on the particular
substituents found on the compounds described herein. When compounds of the present
invention contain relatively acidic functionalities, base addition salts can be obtained by
contacting the neutral form of such compounds with a sufficient amount of the desired base,
either neat or in a suitable inert solvent. Examples of pharmaceutically acceptable base addition
salts include sodium, potassium, calcium, ammonium, organic amino, or magnesium salt, or a
similar salt. When compounds of the present invention contain relatively basic functionalities,
acid addition salts can be obtained by contacting the neutral form of such compounds with a
sufficient amount of the desired acid, either neat or in a suitable inert solvent. Examples of
pharmaceutically acceptable acid addition salts include those derived from inorganic acids like
hydrochloric, hydrobromic, nitric, carbonic, monohydrogencarbonic, phosphoric,
monohydrogenphosphoric, dihydrogenphosphoric, sulfuric, monohydrogensulfuric, hydriodic, or
phosphorous acids and the like, as well as the salts derived from organic acids like acetic,
propionic, isobutyric, maleic, malonic, benzoic, succinic, suberic, fumaric, lactic, mandelic,
phthalic, benzenesulfonic, p-tolylsulfonic, citric, tartaric, methanesulfonic, and the like. Also
included are salts of amino acids such as arginate and the like, and salts of organic acids like
glucuronic or galactunoric acids and the like (see, e.g., Berge et al, Journal of Pharmaceutical
Science 66: 1-19 (1977)). Certain specific compounds of the present invention contain both
basic and acidic functionalities that allow the compounds to be converted into either base or acid

addition salts. These salts may be prepared by methods known to those skilled in the art. Other
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pharmaceutically acceptable carriers known to those of skill in the art are suitable for the present
invention.

[00120] In addition to salt forms, the present invention provides compounds in a prodrug
form. Prodrugs of the compounds described herein are those compounds that readily undergo
chemical changes under physiological conditions to provide the compounds of the present
invention. Additionally, prodrugs can be converted to the compounds of the present invention by
chemical or biochemical methods in an ex vivo environment. For example, prodrugs can be
slowly converted to the compounds of the present invention when placed in a transdermal patch
reservoir with a