SUMMARY
[0005] The novel small molecule splicing modulators (SMSMs) described herein do not suffer from
the limitations above, nor the structural and steric hindrances that greatly limit oligonucleotide therapies
(e.g., by blocking hybridization to pre-mRNA targets). Small molecules have been essential in
uncovering the mechanisms, regulations, and functions of many cellular processes, including DNA
replication, transcription, and translation. While several recent reports have described screens for small
molecule effectors of splicing, only a small number of constitutive or alternative splicing modulators
have been identified and many of the small-molecule inhibitors lack specificity, lack selectivity, lack
potency, exhibit toxicity, or are not orally available. Targeting the RNA transcriptome with small-
molecule modulators represents an untapped therapeutic approach to treat a variety of RNA-mediated
diseases. Accordingly, there remains a need to develop small-molecule RNA modulators useful as
therapeutic agents. There is need in the art for novel modulators of splicing or splicing-dependent
processes. Provided herein are small molecule splicing modulators and uses thereof that fulfill this need.
[0005a] In one aspect, provided herein is a compound that has the structure of Formula (IV), or a

pharmaceutically acceptable salt thereof:
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Formula (IV)

wherein:

ring Q is:
HO O

X is -O-;

° ; wherein ring P is aryl or heteroaryl;

each R is independently H, D, Ci-Cg alkyl, -CD3, C1-Cg haloalkyl, C;1-Cg heteroalkyl,
C3- C2-C7 heterocycloalkyl, aryl, or heteroaryl;

Zis CR’; and R’ is H;

W is C1-C4 alkylene;



Ris H;

R',R"2Z RB,R™ RS R',R", and R'® are each independently selected from the group

consisting of H, F, OR!, C1 alkyl, Cy.¢ fluoroalkyl, C1-C heteroalkyl, wherein alkyl is

optionally substituted with hydroxy, amino, methoxy, mono-Ci.¢ alkylamino or di-

Ci.6 alkylamino;

a and b are each 0;

c and d are each 1; and

wherein the compound of Formula (IV) has a stereochemical purity of at least 80%.
[0005b] In another aspect, provided herein is a pharmaceutical composition comprising a compound
disclosed herein, or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable diluent,
carrier, or excipient.
[0005¢] In another aspect, provided herein is a compound disclosed herein, or a pharmaceutically
acceptable salt thereof, for use in the treatment, prevention and/or delay of progression of a disease or
condition.
[0006] Provided herein is a compound that has the structure of Formula (IV), or a pharmaceutically

acceptable salt or solvate thereof:
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Formula (IV)
wherein,
each A is independently N or CR*;
each R* is independently selected from H, D, halogen, -CN, -OH, -OR!, =0, =N-OR/, —SRI, —S(:O)Rl, -
S(=0)R!, -N(R"),, -NR'S(=0)(=NR"R?, -NR'S(=0):R? -S(=0)N(R'), -C(=O)R!, -OC(=O)R!, -
C(=0)OR!, -OC(=0)OR!, -C(=0)N(R'),, -OC(=0)N(R'),, -NR!C(=0)R!, -P(=0)(R?),, substituted or
unsubstituted C;-Cg alkyl, substituted or unsubstituted C;-Ce haloalkyl, substituted or unsubstituted C;-
Ce heteroalkyl, substituted or unsubstituted Cs3-Cg cycloalkyl, substituted or unsubstituted C>-Cs;
heterocycloalkyl, substituted or unsubstituted aryl, and substituted or unsubstituted monocyclic
heteroaryl;
ring Q is momocyclic aryl, bicyclic aryl, monocyclic heteroaryl, or fused bicyclic heteroaryl;
X is -O-, -NR*-, -CR*R’-, -C(=0)-, -C(=CR?)-, -S-, -S(=0)-, -S(=0)2-, or -S(=0)(=NR")-;
each R' is independently H, D, substituted or unsubstituted C;-Csalkyl, -CD3, substituted or unsubstituted
C1-Cs haloalkyl, substituted or unsubstituted Ci-Cs heteroalkyl, substituted or unsubstituted C3-Csg
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cycloalkyl, substituted or unsubstituted C»-C7 heterocycloalkyl, substituted or unsubstituted aryl, or

substituted or unsubstituted heteroaryl;
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CLAIMS

What is claimed is:

1. A compound that has the structure of Formula (IV), or a pharmaceutically acceptable salt
thereof:
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wherein:

ring Q is:

HO ‘ °
; wherein ring P is aryl or heteroaryl;

X is -O-;

each R! is independently H, D, C1-Cg alkyl, -CD3, C1-Ce haloalkyl, C1-Cg heteroalkyl,
C3- C2-C7 heterocycloalkyl, aryl, or heteroaryl;

Zis CR’; and R’ is H;

W is C1-C4 alkylene;

Ris H;

R', RZ RS, R" R R'S R', and R'® are each independently selected from the group
consisting of H, F, OR, Cy¢ alkyl, Cy.¢ fluoroalkyl, Ci-Cg heteroalkyl, wherein alkyl is optionally
substituted with hydroxy, amino, methoxy, mono-Ci. alkylamino or di-Ci.¢ alkylamino;

a and b are each 0;

c and d are each 1; and

wherein the compound of Formula (IV) has a stereochemical purity of at least 80%.
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The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein ring P is
heteroaryl selected from:
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wherein:

R is independently selected from cyano, halogen, hydroxy, C1-C4 alkyl, -OCH3, -OCDs3,
C1-C4 alkoxy, C3-Cs cycloalkyl;

mis 0, 1,2, or 3.

The compound of claim 2, or a pharmaceutically acceptable salt thereof, wherein ring P is:
0

(RB)m%N—%.

The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein ring P is
heteroaryl selected from the group consisting of:

- &(N &(N . g NP
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, and m-1 ,
Whereln each R is mdependently selected from cyano halogen, hydroxy,

Ci.6 alkyl, -OCH3, -OCD3, Ca.g alkenyl, Ca.¢ alkynyl, Ci-C4 alkoxy, Cs.7 cycloalkyl,

C»-s heterocycloalkyl, heteroaryl, heterocycloalkyl-Ci. alkyl, Ci.¢ alkyl-aryl,

Ci.6 alkyl-heterocycloalkyl, Ci.¢ alkyl-heteroaryl, Ci.¢ alkoxy-heterocycloalkyl,

Ci.6 alkoxy-heteroaryl, and Ci.¢ alkoxy substituted with hydroxy, Ci.¢ alkoxy, amino, mono-

Ci-6 alkylamino and di-Cj.¢ alkylamino;
andmis 0, 1,2, or 3.
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7.

8.
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The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein ring P is
heteroaryl selected from the group consisting of:
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The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein ring P is
heteroaryl selected from the group consisting of:
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The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein ring P is
heteroaryl selected from the group consisting of:
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The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein ring P is
heteroaryl selected from the group consisting of:
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The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein ring P is
phenyl, naphthyl, 5-membered heteroaryl, or 6-membered heteroaryl;
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10.

11.

12.

13.

14.

15.

16.

17.

18.

and wherein ring P is optionally substituted with one or more substituents selected from:
oxo0, halogen, -CN, -NH», -NH(CH3), -N(CH3),, -OH, -COH, -CO2(C1-C4
alkyl), -C(=O)NH,, -C(=O)NH(C1-Csalkyl), -C(=O)N(C1-Csalkyl), -
S(=0)2NHz, -S(=0)2NH(C1-Ca alkyl), -S(=0)2N(Ci1-Caalkyl)s, Ci1-Caalkyl, C3-Cescycloalkyl,
Ci1-Csfluoroalkyl, Ci-C4heteroalkyl, Ci-Csalkoxy, Ci-Cs fluoroalkoxy, -SCi-Csalkyl, -S(=0)C;-
Cqalkyl, -S(=0)2(C1-C4alkyl), -NH(cyclopropyl), -OCH3, and -OCFs.

The compound of any one of claims 1 to 9, or a pharmaceutically acceptable salt thereof,
wherein:

wherein p is 1, 2, or 3.

The compound of claim 10, or a pharmaceutically acceptable salt thereof, wherein:
R is H; R" and R'® are H; and pis2or3.

The compound of claim 10, or a pharmaceutically acceptable salt thereof, wherein:
R is H; R" and R'® are H; and pis 2.

The compound of claim 10, or a pharmaceutically acceptable salt thereof, wherein:
R is H; R'® and R'® are H; and p is 3.

The compound of claim 10, or a pharmaceutically acceptable salt thereof, wherein:
R is H; R!* and R'® are CH3; and p is 2 or 3.

The compound of claim 10, or a pharmaceutically acceptable salt or solvate thereof, wherein:
R is H; R'® and R'® are CH3; and pis 2.

The compound of claim 10, or a pharmaceutically acceptable salt or solvate thereof, wherein:
R is H; R'® and R'® are CH3; and p is 3.

A pharmaceutical composition comprising a compound of any one of claims 1 to 16, or a
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable diluent, carrier, or

excipient.

A compound of any one of claims 1 to 16, or a pharmaceutically acceptable salt thereof, for use
in the treatment, prevention and/or delay of progression of a disease or condition.
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