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

X is -O-;

° : wherein ring P is aryl or heteroaryl;

each R is independently H, D, C;-Cg alkyl, -CDs, C;-Cg haloalkyl, C;-C¢ heteroalkyl,

C3- C2-C7 heterocycloalkyl, aryl, or heteroaryl;
7 is CR”: and R’ is H:
W is C1-C4 alkylene;




Ris H;
R!' RZ RB R™ RP R!® R and R' are each independently selected from the group

consisting of H, F, OR', C 1. alkyl, Ci.¢ fluoroalkyl, C1-Cg heteroalkyl, wherein alkyl is

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

Ci.¢ alkylamino;

aand 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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wherein,
each A is independently N or CR%;
each R* is independently selected from H, D, halogen, -CN, -OH, -OR!, =0, =N-OR!, -SR!, -S(=O)R, -
S(=0)R!, -N(R'), -NR!'S(=0)(=NRHR? -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(=O)R!, -P(=0)(R?),, substituted or
unsubstituted C;-Cg alkyl, substituted or unsubstituted C;-Ce haloalkyl, substituted or unsubstituted C;-
Cs heteroalkyl, substituted or unsubstituted C3-Cs cycloalkyl, substituted or unsubstituted Cz-C7
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)-, 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
or-selvate-thereof:
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Formula (IV)

wherein;:

ring Q is:

HO

0 : wherein ring P is aryl or GRAheteroaryl;

Xis -O-;

each R*R' is 1ndependently selectedfrom-H, D, halogen—CN.—OH.—OR' =0, =N-OR';
-SR! ﬁSEQ)R 4&9};% ~NR' ) —NR' S&Q}(—NR }RzﬁNRISEQ)zRZﬁS%QNGR Yor-
COR'—-OC=OR! —-GEQ%QR OE(=0YOR —C(=OINR Y- OC=0INR Yo
NR'CE=OIRPEOYR Y substituted-or unsubstituted-C1--Co_alkyl, substituted-or
unsubstitated-CDs, Ci--Ce_haloalkyl, substitated-orunsubstitated-C1--Ce_heteroalkyl, substituted
orunsubstituted-C3-Cy eyeloalioylsubstituted-orunsubstituted- Co--C7_heterocycloalkyl,
s&bs&tu%ed—er—uﬂ&ubs%&u%ed—aryl a&d—sabsmu{ed—er—uﬂsabsﬁmted—meﬂeeyeheor heteroaryl

wstbstitited—C1-Cohaloatkyh—substituted—or—unsubstituted—€1-Co_heteroatkyhb—substitated—or
B s e I
bsti ! aryl bt i bt . L
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-GR‘L—-NGR )2—-GH29RJ‘—-GEG}9R —OCEOR —CEONR )2—6%-NRJ‘GE99R
R*-is—-OR*,N(R "), substituted or unsubstituted C-Ce alkyl; substitutedor unsubstituted C1-Ce
hatoatkyl—substittited—or—unsubstituted—C1-Cq_heteroatkyl—substituted —or—unsubstituted —C3-Cy
eveloatkyl-or substituted-or-unsubstituted-Cr-C; heterocyeloatiyk:

R*is H- D F -EN—OR'-SR'N(R"):substituted—or—unsubstituted—C,-Cs atkyl—substitutedor
unsubstituted—C1-Cy_haloatkyl,—substituted —or—unsubstituted —C1-Cq_heteroatkyl—substituted —or
mwbﬁ&u%@;@wﬂ%e&&@k*—mm%mmm%gewquq—mmm
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WW%MMMM;QF%MM
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7 is CR”: and R’ is H;

W is C;-C4 alkylene;

Ris H;

R'", R, R” R"™ R, R' R", and R'® are each independently selected from the group
consisting of H, F, OR1 substitated-orunsubstituted-Ci_6_alkyl, asubstituted-orunsubstituted
Ci-6_fluoroalkyl, substituted-erunsubstituted-C|--Cg_heteroalkyl, wherein alkyl is optionally substituted
with hydroxy, amino, methoxy, substitated-orunsubstituted-mono-Ci_¢_alkylamino or substituted-or
unsubstituted-di-Ci_¢_alkylamino;

RY_and R*takenin—combination—form—a substituted—or—unsubstituted—C 1 3 alkylene—sroup—or—a
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a and b are each independenthyselectedfrom-015203;
c and d are each independenthyselectedfrem152,30+41; and

wherein the compound of Formula (IV) has a stereochemical purity of at least 80%.
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2 2. The compound of claim 4—,L or a pharmaceutically acceptable salt exsebvate-thereof,

wherein 1-Cyalledenering P is heteroaryl selected from:
(R®)m-1 (RB)m1
e e
| N n |
Y/ =N B _E A\ By [ N\ Y/
RBN (RB)m_éN% (RB).. O>—§ (RB),_ ,.\SH RBNﬁ
N/N (RB)m 1
|| \>% N N: % N’N NEL olg
N/ N I ~ 7 | \>_§ | \: g = H
RB )m N _§ RBN N R )\O RB)\ RB)\N
(R®)m-1 (R®)m-1
\>—§ ) J<N_§ 07N oél\w =
R i:/ RB RB NP

,and

wherein:

R® is independently selected from cyano, halogen, hydroxy, C-C4 alkyl, -OCH3, -OCD3,
C-Cy4 alkoxy, C3-Cg cycloalkyl;

mis0,1,2,or3.

3 3. The compound of claim +-e+2;2, or a pharmaceutically acceptable salt erselvate-thereof,

y I I - T
N Ny Sy Syt
wherein ring P is- = e =
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dihale-C.c alkeyltrihalo-C . alkyl-C 1.6 alkoxy:-C 1. atkoxy-C3 7 eyeloalkyl;-hale-C, ¢ alkexy;-dihale-
Crealkoxy—trihato-Cis atkoxy—hydroxy,—eyano, halogen,—amino,—mone-Cie atkylamino,—€di-Cie
amino;—C—OINH-C. alkyhheteroaryl—NHC(-0)}C. alkylheteroaryl—C.o abkyl-C(-ONH-

halogen;-C1eatkyl-Cisalkenyl-Cis alkoxy; Cs 7 eyeloatkyl-Ciealkyl-OH trihalo-Cy s alkyl,-moene-
Ciealkylamine;di-Cy s alkylamine;—C(=0)NHoNHo; NOo - hydroxy-Cy g alkeylamines hydroxy-Cie
atkyl 47 membered heteroeyele-C ¢ atkylamine-C) satkyl mono-C\ atkylamine-C ¢ atkyland di-
€1 atkylamine-Cy g atkyk
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(R®)m1
wherein each R® is independently selected from cyano, halogen, hydroxy, substituted or

unsubstituted-C1_¢_alkyl, --OCH3, --OCD3, substituted-erunsubstituted-Cz.¢_alkenyl, substituted

or-unsubstitated-Cy6_alkynyl, substitated-erunsubstitated-C1-6C4 alkoxy, substitated-or
unsubstitated-C3_7_cycloalkyl, substitated-orunsubstitated-Cy..g_heterocycloalkyl, heteroaryl,
substitated-erunsubstituted-heterocycloalkyl--Ci¢_alkyl, substituted-orunsubstituted-C1¢_alkyl-
aryl, substitated-orunsubstituted-C¢_alkyl--heterocycloalkyl, substituted-orunsubstitated

Ci-6 alkyl--heteroaryl, substituted-erunsubstituted-C¢_alkoxy-aryl;substituted-orunsubstituted
Cgalkexy—-heterocycloalkyl, substituted-erunsubstituted-C1_¢_alkoxy--heteroaryl, and

Ci-¢_alkoxy substituted with hydroxy, Ci-¢_alkoxy, amino, mono-Ci-¢_alkylamino and
di--Ci-¢_alkylamino;

andmis 0, 1,2, or 3.

12

5. The compound of claim 9-e++6;1, or a pharmaceutically acceptable salt erselvate
thereof, wherein ring P is heteroaryl selected from the group consisting of:
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13- 6. The compound of claim 9-e++0;1, or a pharmaceutically acceptable salt exselvate

thereof, wherein ring P is heteroaryl selected from the group consisting of:
A\ é:‘ N A\
“ N \ 3 , P
NH. CHs_ —F &/T Nf NH CHs

;\@N é‘g\ N SK( N AN
ju 1) ”/;7 e

4 7. The compound of claim 9-e++0;1, or a pharmaceutically acceptable salt erselvate
thereof, wherein ring P is heteroaryl selected from the group consisting of:

;WOCHQ, ;\/\/OCD::, e“5\/\II/OCH3 é‘é\/\(OCD;; f OCHs

Il |
N

mows W éé@&?ﬂi@@

\

r;‘ _ OCH3 _ OCDs \(YOCH3 \(YOCD3 \)%/\/OCH3
N
W e ier
NH NH
0]

/
\,

“CHs , and
=
Nx NH Nx NH .
15 8. The compound of claim 9-e++0;1, or a pharmaceutically acceptable salt erselvate

thereof, wherein ring P is heteroaryl selected from the group consisting of:
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9. The compound of claim 761, or a pharmaceutically acceptable salt erselvate-thereof, wherein
ring QP is 2-phenyl., naphthyl-, 5-membered heteroaryl, or 6-membered heteroaryl;
and wherein ring P is optionally substituted at-the 3-pesitien-with hydrexy-and
addittenallysubstitated-with-0,15-er2one or more substituents selected- from-hydroxy—eyane:
e 0xo0, halogen, €1 ¢alkyl-Cosatkeny-Cis-CN. -NHo, -NH(CH3). -N(CHs)o, -OH,
-COzH, -COy(Ci-C4alkyl), -C(=0)NH,, -C(=0)NH(C-C4 alkyl), -C(=O0)N(C;-Csalkyl)o, -
S(=0):NHa,, -S(=0),NH(C;-C4 alkyl), -S(=0)N(C;-Csalkyl)s, C;-C4 alkyl, C3-Cscycloalkyl,

Ci- C4 ﬂuoroalkyl Ci-Cqheteroalkyl, Ci- C4 alkoxy, wheretnthe-alkexy-isunsubstituted-or

5 -6 5 5 = Malkyl, ‘N}ie(_e)‘el-ér s o6
4

ﬂuoroalkoxv SC1 Cy alkvl S( O)C] C4 alkvl S( O)z(C1 C4 alkvl) -NH(cvclopropvl) OCH3,
and i€ alleramine-OCFs.

10. The compound of any one of claims +7%1 to 9, or a pharmaceutically acceptable salt erseobvate
thereof, wherein+ingQ:
R1® R
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¢ alleyb—mene-C1¢ alleylamine;—di-C1¢ alleflamine—hydroxy-Ci¢ alleflamine—hydrexy-Cialleyl;

—Creallkeyh-Cosalkenyh-Cosalleynyh-€ ¢ alkoxy,Cis alkexy
16 i 5 i Jr.@&l-kyl-&mme—
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RS R —and-each R%is-independently H—OR'—NR™Y,-substituted-or unsubstituted
G;Q@&Hﬁ%&%%d—%&%%@d—@;@khﬁ%ﬁﬂéﬂ—&%ﬁ%%d—%ﬁb&ﬁﬁ%d—@4@é

€1-Ce alkyl,—substituted—orunsubstituted—C1-C¢ heterealleyl,—or—substituted—or—unsubstituted—C3-Cg
eyeloalkylInsomeembodiments-each R%isindependently H substituted-or-unsubstituted-C1-Cyatkyh
errbsied s npenbe e D0 e len el

26— The-eompound-of any-one-of elaims 125 wherein X-is-NR—

27— The-compound-of-elaim 26— wherein R -s—OR ' -substituted-or-unsubstituted-C1-Ce alleylsubstituted
e s e R
whsubstitated-C3-Cg eyeloateyk

wad—mﬁé%&eﬂg—Mg%&%eaﬁeﬂ—&%ﬁﬂeﬁed—&mmﬁepﬁ

29 The compound-of claim 28, wherein R*-is-eyelopropyk

Meempwﬂ—eﬁeﬁm%éﬁ%ﬁeﬁ&g%@gégeyde&ﬂw%wkﬁée&ed—&mwﬁwemﬁw
eyelohexenyhk

31— The compound-of claim 26, wherein R>is—CHj-or-CFs:

32 Thecompound-ofclaim 26, wherein R>-is—CDj:

33— The-compound-ofclaim 26 wherein R-is—OCH:;;—OCH.CH: - OCH,CH.OH 08— OCHCH.OCH:-
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R \(U’C\Rm

13
RERMR® o R _ wherein pis1,2,or3.
36. 11. The compound of claim 35;10, or a pharmaceutically acceptable salt erselvate-thereof,
wherein:
R is H; R" and R'® are H; and p is 2 or 3.

3% 12. The compound of claim 325510, or a pharmaceutically acceptable salt erselvate-thereof,
wherein:
R is H; R" and R'® are H; and p is 2.

38 13. The compound of claim 35;10. or a pharmaceutically acceptable salt erselvate-thereof,
wherein:
R is H; R" and R'® are H; and p is 3.

R 14. The compound of claim 35510, or a pharmaceutically acceptable salt erselvate-thereof,
wherein:
R is H; R" and R'® are CH3; and p is 2 or 3.

o 15. The compound of claim 3510, or a pharmaceutically acceptable salt or solvate thereof,
wherein:
R is H; R'® and R'® are CH3; and pis 2.

= 16. The compound of claim 35;10, or a pharmaceutically acceptable salt or solvate thereof,
wherein:
R is H; R"® and R'® are CH3; and p is 3.

42 —17. A pharmaceutical composition comprising aFhe compound of any one of claims 1 to 16,

+-34-or a pharmaceutically acceptable salt er—sebrate-thereof, and a pharmaceutically acceptable

diluent, carrier, or excipient.;-wheretn

R18 R
R\
12)30\‘ d Z“\\t{a
R a
l\ll W
R™ /\Q)"' >R16
R13 Rﬁ’4 R15
R™is H.D.-ON.-OH. -OR'. -SR. -S(=0)R". -S(=O )R " -CHa-N(R )2, -S(=OpN(R 2. -C{=0IR ", -COR ",
-G%@)NQR* 05 (= ated b s s e b e - hales e

1-C¢ heteroaltieyh—substituted—or—unsubstituted—C3-Co_eyeloatkyb—or
substituted-or-unsubstituted-Co-Cg heteroeyeloalleyl:

18. A compound of any one of claims 1 to 16, or a pharmaceutically acceptable salt thereof, for use

in the treatment preventlon and/or delav of progression of a disease or condition.
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