Claims

What is claimed is:

A compound of Formula (I):

R2b
RZa RZC

R OH R
@D
or a pharmaceutically acgeptable salt thereof;
wherein:
Xis —-O—, -S—, or-C
R'is hydrogen or optionaNy substituted C;_4 aliphatic;
R is hydrogen;
each of R R™, R*, and R* isNgdependently hydrogen, halogen, -CN, -NO,, —
C(=0)R™, -C(=0)OR™, ~C(=0)N(R™),\OR™, -SR**, -N(R**),, -S(=0)R™*, -
S(=0),R™*, optionally substituted alkyl, optiogally substituted alkenyl, optionally substituted
alkynyl, optionally substituted carbocyclyl, optiogally substituted heterocyclyl, wherein each
instance of R** is independently hydrogen, optionaNy substituted alkyl, optionally substituted
alkenyl, optionally substituted alkynyl, optionally subs§tuted carbocyclyl, optionally
substituted heterocyclyl, optionally substituted aryl, or opNonally substituted heteroaryl, or
two R** groups attached to the same nitrogen atom are joined\to form an optionally
substituted heterocyclyl or optionally substituted heteroaryl rin

Ring HET is a 6-membered monocylic heteroaryl ring systexn of the Formula:

wherein:
Ggis C-R®or N;
Gyp is C-R% or N;
Gy is C-R" or N;
Gy is C-R"or N;

provided at least one instance of Gs, Gio, G11, or G2 is N;
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each instance of R®, R', R", and R" is independently selected from the group
onsisting of hydrogen, halo, -CN, -NO,, —-C(=0)R’, -C(=0)OR’, -C(=O)N(R’),, optionally

suRstituted alkyl, and LLR3 :

each instance of R’ is independently hydrogen, optionally substituted alkyl, optionally
substitudgd alkenyl, optionally substituted alkynyl, optionally substituted carbocyclyl,
optionally Nbstituted heterocyclyl, optionally substituted aryl, or optionally substituted
heteroaryl, or Wyo R’ groups attached to the same nitrogen are joined to form an optionally
substituted heterogyclyl ring or optionally substituted heteroaryl ring;

each instancdof L' and L? is independently a bond, —O—, —N(RL)—, -S—, -C(O)—, -

C(0)0-, -C(0)S—, —-ONO)N(RM)—, —C(O)N(RMHN(R"M)-, —OC(0)-, ~OC(O)N(R")—, —
NR"C(0)—, -NR"C(O)N(N)—, -NR*C(O)N(R"N(R")-, -NR"C(0)0O-, -SC(0)-, —
C(=NRM-, -C(=NNRY)—, -O%&NORY)—, —C(=N RHN(RM-, -NR*C(=NR")-, —-C(S)-, —

C(SNR"Y—, -NR"C(S)-, -S(0)\ ~0S(0)2—, ~S(0),0-, ~SO»~, -N(R")SO,~, ~SO,N(R")-,
—N(RL)SOZN(RL)—, an optionally siQstituted C; ;o saturated or unsaturated hydrocarbon
chain, wherein one or more moieties séected from the group consisting of —O—, -N(R")—, —
S, ~C(0)-, -C(0)0-, -C(0)S-, ~C(O)NR")-, -C(O)N(R"NR")-, ~OC(O)-, —
OC(O)N(R")-, -NR"C(0)-, -NR'"C(O)N(R\, -NR"C(O)N(R")N(R")-, -NR"C(0)0O-, -
SC(0)-, ~C(=NR")—, -C(=NNR")-, -C(=NORN, -C(=N R")N(R")-, -NR"C(=NR")-, -
C(S)-, ~C(S)N(R")-, -NR'C(S)-, ~S(0)~, ~OS(ON, ~S(0),0-, ~-SO2—, -NR")SO2, —
SO,N(RM-, and -N(R")SO,N(R")- is optionally and Wdependently present between two
carbon atoms of the hydrocarbon chain, and optionally and independently present at one or
both ends of the hydrocarbon chain;

each R" is independently hydrogen, optionally substitut\d alkyl, or a nitrogen
protecting group, or R™ and R’ taken together form an optionally S\bstituted heterocyclyl or
optionally substituted heteroaryl ring, or R™ and R" taken together foym an optionally
substituted heterocyclyl or optionally substituted heteroaryl ring;

R’ is hydrogen, optionally substituted alkyl, optionally substituted a\cenyl, optionally
substituted alkynyl, optionally substituted carbocyclyl, optionally substituted Iterocyclyl,
optionally substituted aryl, or optionally substituted heteroaryl, provided when R\
hydrogen, then L' is not a bond; and

R is optionally substituted carbocyclyl, optionally substituted heterocyclyl,
optionally substituted aryl, or optionally substituted heteroaryl,

wherein, and unless otherwise specified,
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heterocyclyl or heterocyclic refers to a radical of a 3—10 membered non—aromatic ring

ystem having ring carbon atoms and 1-4 ring heteroatoms, wherein each heteroatom is
pendently selected from nitrogen, oxygen, and sulfur;
carbocyclyl or carbocyclic refers to a radical of a non—aromatic cyclic hydrocarbon
group haying from 3 to 10 ring carbon atoms and zero heteroatoms in the non—aromatic ring
system;

aryl relRrs to a radical of a monocyclic or polycyclic 4n+2 aromatic ring system
having 6-14 ring Xarbon atoms and zero heteroatoms provided in the aromatic ring system;
and

heteroaryl refer\to a radical of a 5-10 membered monocyclic or bicyclic 4n+2
aromatic ring system having ring carbon atoms and 1-4 ring heteroatoms provided in the
aromatic ring system, whereit\each heteroatom is independently selected from nitrogen,
oxygen and sulfur.

2. The compound of claim 1, whe¥in the compound of Formula (I) is of Formula (I-a):

R, S)

|
R' OH

or a pharmaceutically acceptable salt thereof.

3.

or a pharmaceutically acceptable salt thereof.
4, The compound of any one of claims 1-3, wherein X is —O-.

5. The compound of any one of claims 1-3, wherein X is —S—.
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10.

11.

12.

The compound of any one of claims 1-3, wherein X is -CH,—.

The compound of any one of claims 1-6, wherein Ring HET is:

\ Y R12
R13_L2 A R11
R (i-a).

RB R12

NS

The compound of any one of {laims 1-6, wherein Ring HET is:

N

8
R NN
R1 3_L2 A R1 1
R (i-d).

The compound of any one of claims 1-6, wherein Ring HET is:

R10 (i-e).

The compound of any one of claims 1-6, wherein Ring HET is:
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12
N7 R

Jo

13 2 1 ,.
R"-127 N7 SRM (i),

13. compound of any one of claims 1-6, wherein Ring HET is:
14.
15. The compound of any one of claims 14, wherein R'is hydrogen, methyl, ethyl, n—

propyl, isopropyl, or cyclopropyl.
16. The compound of any one of claims 1-15, whéyein R*, R*, and R* are hydrogen.

17. The compound of any one of claims 1-16, wherein ® is halogen or -OR™.

18. The compound of any one of claims 1-17, wherein L’isa nd, —N(RL)—, -
NR"C(0)O—, -NR"C(O)N(R")-, -N(R")-, -N(R")SO,N(R")-, -NRN\(CH,),-C(0)0O-,-NR"-
(CH,),-O-, -NR"C(O)N(R")—, -NR"-(CH,)-, -(CH,),-NR"- ~NR"C(O)N(CH,),—, —
NR“C(O)NR"(CH,),—,or -NR"*(CH,),NR"C(O)-.

19. The compound of any one of claims 1-18, wherein R" is selected from th group

consisting of:

(R13A)
R13A m N m
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N\
;@ e zq} R '—/‘<R”’*>m

R1GB

NN
’d N
—|—>-(R™),, ~(R13A) (\_A R13A
z,;\ el | / ) w\) ( ),
(R13A)
& o V(I—} R 5\“@

"P\/‘\\/(R1 3A)m

wherein:

mis 0,1, 2, or 3;

each instance of R is independently hydroxyl, substituted hydrox\, thiol,
substituted thiol, amino, substituted amino, carbonyl, sulfonyl, sulfinyl, -CN, -NQO,, halogen,
optionally substituted alkyl, or two RPA groups are joined to form an optionally stNstituted
carbocyclic, optionally substituted heterocyclic, optionally substituted aryl, or optiondly
substituted heteroaryl ring, or R"* and R'?® group are joined to form an optionally
substituted carbocyclic, optionally substituted heterocyclic, optionally substituted aryl, or

optionally substituted heteroaryl ring; and
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R"7B s hydrogen, optionally substituted alkyl, or a nitrogen protecting group.

-
s
-

-

‘15, \/\ (R%A), 3’; '\/\ (R3A), E/\(RC%A)

R3
3A
O._—\ (R3 )n N’\/(R )n

I (VAR
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R3B
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= N Z SN N\
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0 (R), ” (R3A)
z > > (R
I T EE
R
O , ,and )

wherein:
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nis 0,1, 2, or 3;

each instance of R** is independently hydroxyl, substituted hydroxyl, thiol,
sulstituted thiol, amino, substituted amino, carbonyl, sulfonyl, sulfinyl, -CN, -NO,, halogen,
optioNally substituted alkyl, or two R** groups are joined to form an optionally substituted
carbocydic, optionally substituted heterocyclic, optionally substituted aryl, or optionally
substituted Neteroaryl ring, or R** and R*® groups are joined to form an optionally substituted
carbocyclic, oXionally substituted heterocyclic, optionally substituted aryl, or optionally
substituted heteroxryl ring; and

R’” is hydroggn, optionally substituted alkyl, or a nitrogen protecting group.

23. The compound of {Jaim 1, wherein the compound is selected from the group
consisting of compounds depcted in Tables 1A and 2, or a pharmaceutically acceptable salt

thereof.

24. A pharmaceutical compositioy comprising a compound of any one of claims 1-23 or

a pharmaceutically acceptable salt thereNf, and a pharmaceutically acceptable excipient.

25. A kit or packaged pharmaceutical corNprising a compound of any one of claims 1-23

or a pharmaceutically acceptable salt thereof, anN instructions for use thereof.

26. A method of treating a CARMI1-mediated disQrder, comprising administering to a
subject in need thereof an effective amount of a compouxd of any one of claims 1-23, or a

pharmaceutically acceptable salt thereof, or a pharmaceuticy] composition of claim 24.

27. The method of claim 26, wherein the disorder is a prolifesative disorder.
28. The method of claim 27, wherein the disorder is cancer.
29. The method of claim 28, wherein the cancer is associated with E2IN\ upregulation.

30. The method of claim 27 or 28, wherein the cancer is associated with abdgrant CARM1

activity.

31. The method of any one of claims 28-30, wherein the cancer is breast cancer, pro\tate

cancer, or colorectal cancer.
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35. The method oNclaim 26, wherein the disorder is a metabolic disorder.
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Claims

What is claimed is:

1. A compound of Formula (1):
R2b
R2a RZC
R'I
N X
R OH R

(1)

or a pharmaceutically acceptable salt thereof:;

wherein:
Xis =O—, =S—, or —CH»>—;
R! and R are each independently hydrogen or optionally substituted Ci.4 aliphatic, or R!

and R may be joined to form a substituted or unsubstituted heterocyclic, or substituted or

unsubstituted heteroaryl ring;

each of R, R%, R, and R* is independently hydrogen, halogen, -CN, -NO,, —
C(=0)R”?, —_C(=0)OR"?, _C(=0)N(R"%),, -OR"?, -SR*?, _N(R"?),, -S(=0)R*?, -S(=0),R"?,
optionally substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl,

optionally substituted carbocyclyl, optionally substituted heterocyclyl, wherein each instance of

R”? is independently hydrogen, optionally substituted alkyl, optionally substituted alkenyl,

optionally substituted alkynyl, optionally substituted carbocyclyl, optionally substituted

heterocyclyl, optionally substituted aryl, or optionally substituted heteroaryl, or two R*? groups

attached to the same nitrogen atom are joined to form an optionally substituted heterocyclyl or

optionally substituted heteroaryl ring;

Ring HET is a 6-membered monocyclic heteroaryl ring system of the Formula:




wann

~nan RS R12

NZ =
| R8 R12
R13 L2 AN = | R13_L2 X N
N\
(i-a), R "N” "R (ip), R (i-C),
- N
R12
. . | N/
R13- 2 R13- 2 J\ |
10 - 1312 X 11 -
R (i—d), (i-e), R™-L N R (i-f),

wwnn “T“wnnn

RS J\
ZZ\ N N
. L

each instance of R®, R™®, R and R? is independently selected from the group consisting of
hydrogen, halo, -CN, -NO,, —C(=0)R’, —C(=0)OR’, —C(=0O)N(R"),, optionally substituted alkyl,
optionally substituted Cs.scycloalkyl, and —L!-R®:

each instance of R’ is independently hydrogen, optionally substituted alkyl, optionally

substituted alkenyl, optionally substituted alkynyl, optionally substituted carbocyclyl, optionally

substituted heterocyclyl, optionally substituted aryl, or optionally substituted heteroaryl, or two

R’ groups attached to the same nitrogen are joined to form an optionally substituted heterocyclyl

ring or optionally substituted heteroaryl ring;

each instance of L* and L2 is independently a bond, -O—, -N(R")—, -S—, -C(O)—, —
C(0)O—, -C(0)S—, ~C(O)N(R")—, ~C(O)N(R"IN(R")-, ~OC(0)—, ~OC(O)N(R")-, -NR"C(0)-,
—NR C(O)N(RY)—, -NR-C(O)N(RYHN(RY)-, -NR-C(0)O—, —SC(O)—, ~C(=NRH)—, -C(=NNR")—-
,—C(=NOR"Y)-, -C(=N R"YN(R"Y)-, -NR'"C(=NR")-, —C(S)-, ~C(S)N(R")-, -NR-C(S)-, -S(0)-,
—0S(0)s—, =S(0)20—, —SO»—, -N(RHSO,—, —SO,N(RH—, —\N(RHSO,N(RN-, or an optionally
substituted C; 10 saturated or unsaturated hydrocarbon chain, wherein one or more moieties
selected from the group consisting of -O—, -N(RY)—, -S—, -C(0)—, -C(0)O—, -C(0)S—, —
C(O)N(RY)—, —C(O)N(RYN(RH—, —~OC(0)—, -OC(O)N(RL)—, -NR-C(O)—, -NR"C(O)N(R"Y)—, —
NR-C(O)N(RHN(RY)-, -NR"C(0)O—, ~SC(0)-, ~C(=NR")—, -C(=NNR")-, -C(=NOR")-, —
C(=N RHN(RY)-, -NR-C(=NR")—, —C(S)—, —C(S)N(R")-, -NR"C(S)—, -S(O)—, ~0S(0),—, —
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S(0),0—, —-S0,>—, -N(RHS0O»—, —~SO-N(RY)—, and -N(R\SO>N(RY)- is optionally and

independently present between two carbon atoms of the hydrocarbon chain, and optionally and

independently present at one or both ends of the hydrocarbon chain;

each R is independently hydrogen, optionally substituted alkyl, or a nitrogen protecting

group, or R" and R?® taken together form an optionally substituted heterocyclyl or optionally

substituted heteroaryl ring, or R" and R™ taken together form an optionally substituted

heterocyclyl or optionally substituted heteroaryl ring;

R2 is hydrogen, optionally substituted alkyl, optionally substituted alkenyl, optionally

substituted alkynyl, optionally substituted carbocyclyl, optionally substituted heterocyclyl,

optionally substituted aryl, or optionally substituted heteroaryl, provided when R? is hydrogen,

then L is not a bond: and

R*3 is optionally substituted carbocyclyl, optionally substituted heterocyclyl, optionally

substituted aryl, or optionally substituted heteroaryl,

wherein, and unless otherwise specified,

heterocyclyl or heterocyclic refers to a radical of a 3—10 membered non—aromatic ring

system having ring carbon atoms and 14 ring heteroatoms, wherein each heteroatom is

independently selected from nitrogen, oxygen, and sulfur;

carbocyclyl or carbocyclic refers to a radical of a non—aromatic cyclic hydrocarbon group

having from 3 to 10 ring carbon atoms and zero heteroatoms in the non—aromatic ring system;

aryl refers to a radical of a monocyclic or polycyclic 4n+2 aromatic ring system having

6—14 ring carbon atoms and zero heteroatoms provided in the aromatic ring system; and

heteroaryl refers to a radical of a 5-10 membered monocyclic or bicyclic 4n+2 aromatic

ring system having ring carbon atoms and 14 ring heteroatoms provided in the aromatic ring

system, wherein each heteroatom is independently selected from nitrogen, oxygen and sulfur.

2. The compound of claim 1, wherein the compound of Formula (1) is of Formula (1-a):

or a pharmaceutically acceptable salt thereof.
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3. The compound of claim 1, wherein the compound of Formula (1) is of Formula (1-b):

(1-b)
or a pharmaceutically acceptable salt thereof.
4. The compound of any one of claims 1-3, wherein X is —O-.
5 The compound of any one of claims 1-3, wherein X is —S—.
6. The compound of any one of claims 1-3, wherein X is —CH,—.
7 The compound of any one of claims 1-6, wherein Ring HET is:
\ _ R12
RP-L27N | R
R™ (i-a).
8. The compound of any one of claims 1-6, wherein Ring HET is:
R8 R12

R13_L2 N R11 (l—b)

9. The compound of any one of claims 1-6, wherein Ring HET is:

wwwin

RB R12
~
|

/

R13_L2
R0 (i—c).

10. The compound of any one of claims 1-6, wherein Ring HET is:

Wi

8
R = |N

AN R11

R™ (i=d).

R'I 3_L2




11. The compound of any one of claims 1-6, wherein Ring HET is:

R13_L2
R (i-e).

12. The compound of any one of claims 1-6, wherein Ring HET is:

wnn

12
N7 R

Js |

R13_L2 N R11 (l'f)

13. The compound of any one of claims 1-6, wherein Ring HET is:

S

R13_L2 N R11 (i-Q).

14. The compound of any one of claims 1-6, wherein Ring HET is:

wann

NéLN
I

R13_L2 R11 (l'h)

15. The compound of any one of claims 1-14, wherein R! is hydrogen, methyl, ethyl, n—

propyl, isopropyl, or cyclopropyl.

16.  The compound of any one of claims 1-15, wherein R%, R% and R are hydrogen.

17.  The compound of any one of claims 1-15, wherein at least one of R, R%®, R%, and R¥ is

halo.

18.  The compound of any one of claims 1-17, wherein L2 is a bond, -N(RY)—, -NR-C(0)O-,
—NR"C(O)N(RY)-, —N(R")—, -N(RHSO2N(RY)-, -NR"-(CH2)x-C(0)O-,-NR"-(CH2)x-O-, —
NRLC(O)N(RY)—, -NRE-(CH2)x-, -(CH2)x-NRE-—NRLC(0)O(CH2)x—, —NR-C(O)NRY(CHy)x—,0r
—NRY(CH2)xNR"C(O)-, wherein x is 1,2, 3,4,5,6,7, 8,9, or 10.

19.  The compound of any one of claims 1-18, wherein R*? is selected from the group

consisting of:
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% ‘\N>:'_(R13A) % L,\?\}(RBA) % KN>:'_(R13A) % \\\,\?\\ (R13A)
R3B
¢ S, T
- AN X =
% N L (R1%) % :/\_(RBA)m E—:K /—(R13A) 'T@
= N 00
N P
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KN// KN//N 2¢<>/\'/N Z ‘g"/ N\//
0 0 N N
( _ —(R13%) 2 —(R13") / \/Il——(RwA) (\fé (R34
% TS " yeNs PN
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wherein:
each instance of === independently represents a single or double bond;
mis0,1,2 or3;

each instance of R*A is independently hydroxyl, substituted hydroxyl, thiol, substituted

thiol, amino, substituted amino, carbonyl, sulfonyl, sulfinyl, -CN, -NO>, halogen, optionally

substituted alkyl, or two R'*” groups are joined to form an optionally substituted carbocyclic,

optionally substituted heterocyclic, optionally substituted aryl, or optionally substituted
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heteroaryl ring, or R** and R*®8 group are joined to form an optionally substituted carbocyclic,

optionally substituted heterocyclic, optionally substituted aryl, or optionally substituted

heteroaryl ring; and

R3B and R™B are independently hydrogen, optionally substituted alkyl, or a nitrogen

protecting group.

20. The compound of any one of claims 1-19, wherein Ring HET comprises a group —L!-R®

attached thereto.

21.  The compound of claim 20, wherein L' is a bond, -N(R"“)—, -NR-C(0)O—, —
NRC(O)N(RY)-, —N(RY)—, -N(RY)SO:N(RY)—, -NRE-(CH2),-C(0)0O-,-NR"-(CH)x-O-, —
NRLC(O)N(RY)-, -NRE-(CH2)x-, -(CH2)x-NRE-,—-NR-C(0)O(CH,)x—, -NR-C(O)NRY(CHp)y—,0r
—NRY(CH2)xNR"C(O)-, whereinxis 1,2, 3,4,5,6,7, 8,9, or 10.

22.  The compound of claim 20 or 21, wherein R? is selected from the group consisting of:

O——\/(RSA)n O"\/(R3A)n O’\/(R3A)n O"’\/(RSA)n

\/\ R*), L\R”) ¥ e " | e ,
R3] R3 R3B
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r"r‘d , WL, O
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1/

N _N o ~_©
PN Z N CL 2 i
ST ST R 3 I

&
- /7R N>R,
. and

wherein:

nis0,1,2 or3;
each instance of R/ is independently hydroxyl, substituted hydroxyl, thiol, substituted

thiol, amino, substituted amino, carbonyl, sulfonyl, sulfinyl, -CN, -NO>, halogen, optionally

substituted alkyl, or two R®** groups are joined to form an optionally substituted carbocyclic,

optionally substituted heterocyclic, optionally substituted aryl, or optionally substituted

heteroaryl ring, or R®** and R®B groups are joined to form an optionally substituted carbocyclic,

optionally substituted heterocyclic, optionally substituted aryl, or optionally substituted

heteroaryl ring; and

R3B is hydrogen, optionally substituted alkyl, or a nitrogen protecting group.

23. The compound of any one of claims 1-6 or 15-22, wherein Ring HET is a 6-membered

monocyclic heteroaryl ring system of the Formula:

R12 nAann R8
NZ ZN
| R8 _ R12 |
R13_L2 X R11 | R13_L2 X R11
R \N

v (i=a), R™-L? R (i-b), R (i=d),
N = |N R12 RS
- NZ” ~ "N
R13-1 2 R11 J\ | J\
10 R13_L2 \N R11 R13 L2 \N R11 -
R (i-e), (i-f), (i-g), or
.
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each instance of R®, R™®, and R*? is independently selected from the group consisting of
hydrogen, halo, -CN, -NO,, —C(=0)R’. —C(=0)OR’, —C(=0O)N(R"),, and optionally substituted

alkyl;

R js —L1-R®% and
RS is optionally substituted alkyl, optionally substituted alkenyl, optionally substituted

alkynyl, optionally substituted carbocyclyl, optionally substituted heterocyclyl, optionally

substituted aryl, or optionally substituted heteroaryl.

24. A compound of Formula (1):

R™  OH R
(1)

or a pharmaceutically acceptable salt thereof:;

wherein:
Xis =O—, =S—, or —CH»>—;

R! and R*® are each independently hydrogen or optionally substituted C1.4 aliphatic, or R*

and R may be joined to form a substituted or unsubstituted heterocyclic, or substituted or

unsubstituted heteroaryl ring;

each of R, R?, R, and R* is independently hydrogen, halogen, -CN, -NO,, —
C(=0)R"?, —_C(=0)OR"?, _C(=0)N(R"%),, -OR"?, _SR*? _N(R"?),, -S(=0)R*?, —S(=0),R"?,
optionally substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl,

optionally substituted carbocyclyl, optionally substituted heterocyclyl, wherein each instance of

R”? is independently hydrogen, optionally substituted alkyl, optionally substituted alkenyl,

optionally substituted alkynyl, optionally substituted carbocyclyl, optionally substituted

heterocyclyl, optionally substituted aryl, or optionally substituted heteroaryl, or two R*% groups

attached to the same nitrogen atom are joined to form an optionally substituted heterocyclyl or

optionally substituted heteroaryl ring;

Ring HET is a 6-membered monocyclic heteroaryl ring system of the Formula:
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Gg G2

11
R3-12" Nepg

wherein:

Gs is C-R®or N;
Giois C-R¥or N;
Guis C-RM or N;
Gz is C-R¥2or N;

provided at least one instance of Gg, G1o, G11, or G12 is N:

each instance of R®, R™®, R and R? is independently selected from the group consisting
of hydrogen, halo, -CN, -NOy, -C(=0)R’, —C(=0)OR', —C(=0)N(R")2, optionally substituted
alkyl, optionally substituted Cs.4cycloalkyl, and —L*-R3;

each instance of R’ is independently hydrogen, optionally substituted alkyl, optionally

substituted alkenyl, optionally substituted alkynyl, optionally substituted carbocyclyl, optionally

substituted heterocyclyl, optionally substituted aryl, or optionally substituted heteroaryl, or two

R’ eroups attached to the same nitrogen are joined to form an optionally substituted heterocyclyl

ring or optionally substituted heteroaryl ring;

each instance of L! and L? is independently a bond, -O—, -N(R")—, -S—, —-C(O)—, —
C(0)O—, -C(0)S—, ~C(O)N(R")—, ~C(O)N(R"IN(R")-, ~OC(0)—, ~OC(O)N(R")-, -NR"C(0)-,
—NR'C(O)N(RY)—, —\NR-C(O)N(R“IN(RL)—, -NR-C(0)O—, —-SC(0)—, —C(=NR")—, -C(=NNR")—
,—C(=NOR"Y)-, -C(=N R"YN(R"Y)-, -NR'*C(=NR")-, —C(S)-, ~C(S)N(R")-, -NR"C(S)-, -S(0)-,
—0S(0)2—, —-S(0)20—, —SO»—, -N(RHSO,—, —SO,N(RH-, -“N(RHSO,N(R")-, or an optionally
substituted C; 10 Saturated or unsaturated hydrocarbon chain, wherein one or more moieties
selected from the group consisting of -O—, —-N(R"Y)—, -S—, —C(0)—, -C(0)O—, -C(0)S—, —
C(O)N(RY)—, —C(O)N(R“N(RNH—, —~OC(0)—, ~OC(O)N(RL)—, -NR-C(O)—, -NR-C(O)N(R"Y)—, —
NR-C(O)N(RHN(RN)-, ~NR-C(0)O-, ~SC(O)-, ~C(=NR")—, -C(=NNR")—, -C(=NOR")—, —
C(=N RHN(RY)-, -NR-C(=NR")—, —C(S)—, —C(S)N(R")-, -NR"C(S)—, -S(O)—, —~0S(0),—, —
S(0)20—, —=S0O2—, -N(RH)SO2—, —SO;N(RY)—, and —~N(RHSO,N(RN- is optionally and
independently present between two carbon atoms of the hydrocarbon chain, and optionally and

independently present at one or both ends of the hydrocarbon chain;
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each Rt is independently hydrogen, optionally substituted alkyl, or a nitrogen protecting

group, or R" and R?® taken together form an optionally substituted heterocyclyl or optionally

substituted heteroaryl ring, or R- and R™® taken together form an optionally substituted

heterocyclyl or optionally substituted heteroaryl ring;

R3 is hydrogen, optionally substituted alkyl, optionally substituted alkenyl, optionally

substituted alkynyl, optionally substituted carbocyclyl, optionally substituted heterocyclyl,

optionally substituted heteroaryl, or aryl unsubstituted or substituted with one or more

substituents independently selected from the group consisting of halogen, -CN, -NOgy, -Ns, -
SO;H, -SOsH, -OH, -OR®, -N(R"),, -SH, -SR*, -C(=0)R®, -CO,H, -CHO, -CO,R®, -
OC(=0)R®, -OCO,R®, -C(=0)N(R"),, -OC(=0)N(R"?),, C1.4 alkyl, C;.4 perhaloalkyl, Co.4
alkenyl, and C,.4 alkynyl, provided when R® is hydrogen, then L is not a bond; and

R*3 is optionally substituted carbocyclyl, optionally substituted heterocyclyl, optionally

substituted heteroaryl, or aryl unsubstituted or substituted with one or more substituents

independently selected from the group consisting of halogen, -CN, -NOy, -N3, -SO,H, -SO3H, -
OH, -OR® -N(R"P),, -SH, -SR*, -C(=0)R*®, -CO»H, -CHO, -CO,R*, -OC(=z0)R*, -OCO,R* -
C(=0O)N(R"),, -OC(=O)N(R"?),, C1.4 alkyl, C1.4 perhaloalkyl, C».4 alkenyl, and C».4 alkynyl:

wherein:

each instance of R® is, independently, Ci.4 alkyl; and

each instance of R is, independently, hydrogen or Ci.4 alkyl, or two R" groups

are joined to form a 3-6 membered heterocyclyl or 5-6 membered heteroaryl ring;

wherein, and unless otherwise specified,

heterocyclyl or heterocyclic refers to a radical of a 3—10 membered non—aromatic ring

system having ring carbon atoms and 14 ring heteroatoms, wherein each heteroatom is

independently selected from nitrogen, oxyagen, and sulfur;

carbocyclyl or carbocyclic refers to a radical of a non—aromatic cyclic hydrocarbon group

having from 3 to 10 ring carbon atoms and zero heteroatoms in the non—aromatic ring system;

aryl refers to a radical of a monocyclic or polycyclic 4n+2 aromatic ring system having

6—14 ring carbon atoms and zero heteroatoms provided in the aromatic ring system: and

heteroaryl refers to a radical of a 5-10 membered monocyclic or bicyclic 4n+2 aromatic

ring system having ring carbon atoms and 14 ring heteroatoms provided in the aromatic ring

system, wherein each heteroatom is independently selected from nitrogen, oxygen and sulfur.
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25. The compound of claim 24, wherein the compound of Formula (1) is of Formula (1-a):

R2b
R2a RZC
R! (S) O
\N/Y\X
k12 OH R
(1-a)

or a pharmaceutically acceptable salt thereof.

26. The compound of claim 24, wherein the compound of Formula (1) is of Formula (1-b):

(1-b)

or a pharmaceutically acceptable salt thereof.

27. The compound of any one of claims 24-26, wherein X is -O—.

28. The compound of any one of claims 24-26, wherein X is —-S—.

29. The compound of any one of claims 24-26, wherein X is -CHo—.

30. The compound of any one of claims 24-30, wherein Ring HET is:

i

\ _ R12
R13_L2 X R11
R (i-a).

31. The compound of any one of claims 24-30, wherein Ring HET is:

wan

R8 R12
=

NS

32. The compound of any one of claims 24-30, wherein Ring HET is:




R8 R12
/
|
R13_L2j¢\l/

R (i=C).

33. The compound of any one of claims 24-30, wherein Ring HET is:

RS
@
R13_L2 X R11

R10 (i—d).
34. The compound of any one of claims 24-30, wherein Ring HET is:

AN R11

R™ (i-e).

35. The compound of any one of claims 24-30, wherein Ring HET is:

wnn

R13_L2

12
NZ R

IR |

R13_L2 N R11 (l'f)

36. The compound of any one of claims 24-30, wherein Ring HET is:

NP N

R13_L2 N R11 (I-Q)

37. The compound of any one of claims 24-30, wherein Ring HET is:

VAV N

NA\|N
J\\NJ\R“ (i-h).

38. The compound of any one of claims 24-37, wherein R is hydrogen, methyl, ethyl, n—

R1 3_L2

propyl, isopropyl, or cyclopropyl.

39.  The compound of any one of claims 24-38, wherein R??, R?*, and R?® are hydrogen.
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40.  The compound of any one of claims 24-39, wherein at least one of R?®, R®, R*, and R™

is halo.

41.  The compound of any one of claims 24-40, wherein L? is a bond, -N(R")—, -NR-C(0)O—
. —NR-C(O)N(RY—, —N(RH)-, “N(RHSO,N(RY)-, -NR":-(CH,)x-C(0)O-,-NR"-(CH,)x-0O-, —
NR-C(O)N(RY)—, -NR -(CH2)x-, -(CH2)x-NR:-,—-NR-C(O)O(CH2)x—, ~NR-C(O)NRY(CHy)—,0r
—NRY(CH,)xNR"C(0)—, wherein x is 1,2, 3, 4,5, 6,7, 8,9, or 10.

42.  The compound of any one of claims 24-41, wherein R is selected from the group

consisting of:

13A 13A (R13A)’“ /V(R13A)m
(R™7) (R134) = r -
A -
;l_rr (R13A) o
\N T~/</p13A /r B
S\(R13A)m o o (R )m “% II\"/\(R13A)m
0]
I:/ \\ }Q13B 7».,,

1THPANS s N N
TS Ty vy [
N, TR e, TR mw, SN,

O\ (R™), O—\ (R™), 0O R™M), O (RN,

LN> </\/N> &\J &\.(2

Jy y R1 3B y SV s VWV s
R138 R138 138
\N-"\ (RT3A) \ 138) 13A RN
7 m N’\/(R C \ (R, N—\ R13A
N /\——N
> T 'R1%8 M|A

R13B
// )\"/'\ )\/> \
o oZ Y




/:___:\ (R13A)m _____ (R13A
w3 el NS NTRR
>/ N ; | > L | 5 ’
L _(R13A) 4 I\ )
p /N N
4 A, (R13A)m\ 138 J\\;\f"‘
N/N /(R13A) N -~ 13A)m
B2 . i
'1111/‘\!\1\ »LLH)\N/ )I\N/N )
R13B \138 “LLL' \ '%—_I:\///N
| R , k1% TSRy,
St S T
- R — S
N (R13A)m’ I\/\(R13A)m % |I\ //\(R13A) E \\\ _‘\ (R13A)

S

HES o, HED

N\;(RBA)m

2
-

N N N
%T P (R13A)m E—:/\_l(R13A)m % ( \\_(R'K’)A N&
N N//N | N/) )m %—i;\ —(R13A)m
1 N
oY N/N\
E ||\ _ (R13A)m % l; _|(R13A)m _\I/\,__ R13A = ==
N K ~-N N\ N ( Jm ' (R13A)
N | N A RS N/ m
O 1
§\5©_( 13A)m - —(i —(R13A /N\ N 7
‘1'7, I (R™m ‘gi\ijj —(R"34) (\Ié N (R
= O . AN R13B\ R1SB
WS¢ —(R134) |/ T—- R4 (N _ N/
N @ A N\F — _(R13A
R —|—
138 & h "t,,/ ( 4 %y/\@l'}_(RwA)m
R \ R13B ’
/

N N N
< —|—\- 13A ~ N N
'z%,/\ P (R™)m ‘gﬁ\_| — ~(R13A) @-(R”ﬂ (\_N/N\
, , S — m /\)\) —-R™H),




~

0 o (R34 13A
=z < m 2 (R™)m
© , o , . and .

wherein:

mis0,1,2 or3;
each instance of R*® is independently hydroxyl, substituted hydroxyl, thiol, substituted

thiol, amino, substituted amino, carbonyl, sulfonyl, sulfinyl, -CN, -NO, halogen, or optionally

substituted alkyl, or two R'*” groups are joined to form an optionally substituted carbocyclic,

optionally substituted heterocyclic, optionally substituted aryl, or optionally substituted

heteroaryl ring, or R*** and R*®B group are joined to form an optionally substituted carbocyclic,

optionally substituted heterocyclic, optionally substituted aryl, or optionally substituted

heteroaryl ring; and

R3B and R™B are independently hydrogen, optionally substituted alkyl, or a nitrogen

protecting group.

43. The compound of any one of claims 24-42, wherein Ring HET comprises a group —L!-R3

attached thereto.

44.  The compound of claim 43, wherein L is a bond, -N(R“)—, -NR-C(0)O—, —
NR-C(O)N(RY)-, —N(RY—, -N(R")SO2N(RY)—, -NR"-(CH2)x-C(0)0O-,-NR"-(CH,),-O-, —
NRLC(O)N(RY)—, -NRE-(CH2)x-, -(CH2)x-NRE-,—NR-C(0)O(CH,)x—, ~NR-C(O)NRY(CHp)—,0r
—NRY(CH2)xNR"C(O)—, whereinxis 1,2, 3, 4,5,6,7, 8,9, or 10.

45.  The compound of claim 43 or 44, wherein R® is selected from the group consisting of:

e ST
3_5( ) ] N O C O e,




R3B o— 3A
\ (R 0
.o orgr
\/ R3A (RSA) }\_‘.r‘ , M N\R3B “N\N\‘ \—O
R3B\ R - ’
N— (R*), RN

/7:\/(R3A) ~_(R3A 5 *
VR SR SaE, SN NGy TR
}’/\;‘f }’) Il\/ \/— (R*A), /QN) LN)
o 0 M, (R3A)n \R3B J\\Mp
_N 3A
| x>/(R3A)n Nl \/’\fR )n NI/N\\N
e e A ro
R3B }Q3B ‘1'1" \ I:\///\’N %—_ &
) ’ R (R3A) // (R3A),
r o - e
K/\ 3A '% /\(R3A) \\\N\; (R3A)n ETN \/N—(RSA)n
38
€N N S N R Nﬁ
W\
§ \\\,\?\ i(RC%A) ETN%N_ i E\ g §L>§N
" ) Fh Ne R 5 SN R,
N
N N — TR,
E—I/\—(R?’A)n — TR, NG NS Yy
\/ '\N/ 6 - % i P (R, %—:KNJ(R%),]
N
LY NN N N
— L R, . = _( \\_ NT
% [ N/ % i N/ (R3), % : N//N (R%M), % KN:_N(R%)“




R3A

=L R, r\/ R*)n R >
O S NS z};@ " Oi)
N X
/ \/_ —(R3), (\4 N—(R3A), (E—)—(R% Of__j_ R3A)
\\ 7 2’/ N \

RBB

/

T2

RSB R3B

3};@ R%)n < —| '<R:”A ,é |——-(R3’*)n
&?B:—B- R %@ﬁ(w “( :@—(R“)n! %@E%"RBA)"!

o~
X R,
,and

_(R3A)n

R
Vg

wherein:

nis0,1,2 or3;

each instance of R® is independently hydroxyl, substituted hydroxyl, thiol, substituted

thiol, amino, substituted amino, carbonyl, sulfonyl, sulfinyl, -CN, -NO», halogen, optionally

substituted alkyl, or two R3* groups are joined to form an optionally substituted carbocyclic,

optionally substituted heterocyclic, optionally substituted aryl, or optionally substituted

heteroaryl ring, or R®** and R groups are joined to form an optionally substituted carbocyclic,

optionally substituted heterocyclic, optionally substituted aryl, or optionally substituted

heteroaryl ring; and

R3B is hydrogen, optionally substituted alkyl, or a nitrogen protecting group.

46. The compound of any one of claims 24-29 or 38-45, wherein Ring HET is a 6-membered

monocyclic heteroaryl ring system of the Formula:




R12 RB
N= | = IN
R13_L2 \ R11 R13_L2 X R']’l
R10 2

(i—a), R™-L R"™ (ih), R (i—d),

wann

IR e

N |N RS
/
R13_L2J\H\R11 = JN\
i R ( \N

R‘IO (I-E), R13_L2 f) R13 L2 R11 (I-CI), or

wwnn

N;\lN
k\N)\R” (i-h);

each instance of R® R, and R? is independently selected from the group consisting of
hydrogen, halo, —-CN, -NO», -C(=0)R’, —C(=0)OR’, —C(=O)N(R")2, and optionally substituted
alkyl;

R is LR and

R® is optionally substituted alkyl, optionally substituted alkenyl, optionally substituted

R13_L2

alkynyl, optionally substituted carbocyclyl, optionally substituted heterocyclyl, optionally

substituted heteroaryl, or aryl unsubstituted or substituted with one or more substituents

independently selected from the group consisting of halogen, -CN, -NO2, -N3, -SO2H, -SO3H, -
OH, -OR® -N(R"),, -SH, -SR%*, -C(=0)R*, -CO,H, -CHO, -CO,R®, -OC(=0)R*, -OCO,R%®, -
C(=0)N(R"),, -OC(=0)N(R"?),, C1.4 alkyl, C;.4 perhaloalkyl, C,.s alkenyl, and Cy.4 alkynyl.
47.  The compound of claim 1, wherein the compound is selected from the group consisting

of:
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N (o) z
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68-1
Cl
SN o)
69-1 H OH
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and pharmaceutically acceptable salts thereof.

48. The compound of claim 1, wherein the compound is selected from the group consisting

of:
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and pharmaceutically acceptable salts thereof.

50. The compound of claim 1, wherein the compound is selected from the group consisting

of:
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and pharmaceutically acceptable salts thereof.

51. A compound of formula:

N-O

or a pharmaceutically acceptable salt thereof.

52. The compound of claim 51, wherein the compound is:

X
cl @O\l o
\N/\/\O/@(/N N
NS

53.

54. A compound of formula:
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or a pharmaceutically acceptable salt thereof.

55. The compound of claim 54, wherein the compound is:

I —
C \
NN NN N N N
N0 7
H OH Na
//
O—N .

56. The compound of claim 54, wherein the compound is a pharmaceutically acceptable salt

Cl

\/

NN NN N_. _N N
OH N

e

O-N

57. A pharmaceutical composition comprising a compound of any one of claims 1-47, and a

pharmaceutically acceptable excipient.

58. A pharmaceutical composition comprising a compound of claim 48, and a

pharmaceutically acceptable excipient.

59. A pharmaceutical composition comprising a compound of claim 49, and a

pharmaceutically acceptable excipient.

60. A pharmaceutical composition comprising a compound of claim 50, and a

pharmaceutically acceptable excipient.

61. A pharmaceutical composition comprising a compound of claim 51, and a

pharmaceutically acceptable excipient.
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62. A pharmaceutical composition comprising a compound of claim 52, and a

pharmaceutically acceptable excipient.

63. A pharmaceutical composition comprising a compound of claim 53, and a

pharmaceutically acceptable excipient.

64. A pharmaceutical composition comprising a compound of claim 54, and a

pharmaceutically acceptable excipient.

65. A pharmaceutical composition comprising a compound of claim 55, and a

pharmaceutically acceptable excipient.

66. A pharmaceutical composition comprising a compound of claim 56, and a

pharmaceutically acceptable excipient.

67. A kit or packaged pharmaceutical comprising a compound of any one of claims 1-56 or a

pharmaceutically acceptable salt thereof, and instructions for use thereof.

68. The kit or packaged pharmaceutical of claim 67, wherein the compound is

or a pharmaceutically acceptable salt thereof.

69. The kit or packaged pharmaceutical of claim 67, wherein the compound is

¢ /
O-N

or a pharmaceutically acceptable salt thereof.




70. Use of a compound of any one of claims 1-56 in the preparation of a medicament for use
in treating a CARM1-mediated disorder.

71. The use of claim 70, wherein the disorder is a proliferative disorder.

72. The use of claim 71, wherein the disorder is cancer.

73. The use of claim 72, wherein the cancer is associated with E2F1 uprequlation.

74. The use of claim 71 or 72, wherein the cancer is associated with aberrant CARM1

activity.
75. The use of any one of claims 72-74, wherein the cancer is breast cancer, prostate cancer,

or colorectal cancer.

76. The use of any one of claims 72-74, wherein the cancer is ERa-dependent breast cancer.

77. The use of any one of claims 72-74, wherein the cancer is castration-resistant prostate

cancer.

78. The use of any one of claims 72-74, wherein the cancer is colorectal cancer associated

with dysrequlated WNT/-catenin signaling.

79. The use of claim 70, wherein the disorder is a metabolic disorder.

80. The use of any one of claims 70-79, wherein the compound is

X
cl @O\l o~
\N/\;/\O/(j/\(/N| N

H OH N
AN
-0

or a pharmaceutically acceptable salt thereof.
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81. The use of any one of claims 70-79, wherein the compound is
\ 7
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(@]

/
N
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or a pharmaceutically acceptable salt thereof.




