Claims
at 1s claimed is:

A compound of Formula (I):

R2b
RZa RZC

k' OH R
D

or a pharmaceutically accéRtable salt thereof;
wherein:

X is —O—, —S—, or -CH»—;

R! and R!? are each independntly hydrogen or optionally substituted Ci.4 aliphatic, or R!
and R'? may be joined to form a substit¥ed or unsubstituted heterocyclic, or substituted or
unsubstituted heteroaryl ring;

each of R%, R%, R* and R?¢ is indepeNdently hydrogen, halogen, -CN, -NO», —
C(=0)RA?, —C(=0)OR*?, —C(=0)N(R"?)2, —-OR**\~SR*?, -N(R"?),, —S(=0)R*2, —S(=0)2R*2,
optionally substituted alkyl, optionally substituted ald¢nyl, optionally substituted alkynyl,
optionally substituted carbocyclyl, optionally substituted\heterocyclyl, wherein each instance of
R”*? is independently hydrogen, optionally substituted alkylNoptionally substituted alkenyl,
optionally substituted alkynyl, optionally substituted carbocycl¥], optionally substituted
heterocyclyl, optionally substituted aryl, or optionally substituted Neteroaryl, or two R*% groups
attached to the same nitrogen atom are joined to form an optionally s0Nstituted heterocyclyl or
optionally substituted heteroaryl ring;

Ring HET is a 6-membered monocyclic heteroaryl ring system of th
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RS R12
=
R13_L2 AN N
: R0 (i-c),
N _ R12

each instance of R’ is independently hydrdgen, optionally substituted alkyl, optionally
substituted alkenyl, optionally substituted alkynyl, opXionally substituted carbocyclyl, optionally
substituted heterocyclyl, optionally substituted aryl, or oRtionally substituted heteroaryl, or two
R’ groups attached to the same nitrogen are joined to form aQ optionally substituted heterocyclyl
ring or optionally substituted heteroaryl ring;
(R")-, =S, -C(0)-, -

(O)N(R")-, -NR'C(0)-,

each instance of L! and L? is independently a bond, —O—,
C(0)0—, —C(0)S—, —-C(O)N(RY)—, —C(O)N(RHN(RY)—, —OC(O)—, —
_NR-C(O)N(RY), ~NREC(O)N(RYN(RY)—, -NR-C(0)O—, ~SC(O)—, -N=NRY)—, ~C(=NNR)-
, —~C(=NORUM)—, -C(=N RHN(RL)—, -NR*C(=NRDN)—, —C(S)-, ~C(S)N(RY)-\NR"C(S)-, —S(0)-,

~0S(0)2-, —S(0)20—, —-SO2—, ~N(RY)SO0—, —~SO;N(RY)-, -N(RH)SO,N(R)-, ¥ an optionally

NRIC(O)N(RHN(RY)-, -NRMC(0)O—, —SC(0)—, —C(=NRY)—, -C(=NNR")—, -C(=NOR")-,
C(=N RHN(RL)-, -NRIC(=NRY)-, -C(S)-, -C(S)N(RY)—, -NRXC(S)-, —S(O)—, ~0S(0)2—, —
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S(0)20-, —=SO2—, -N(RH)S0,—, —SO2N(RY)—, and ~N(RY)SO.N(RY)- is optionally and
ependently present between two carbon atoms of the hydrocarbon chain, and optionally and
indeendently present at one or both ends of the hydrocarbon chain;
ch 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 hedroaryl ring, or R" and R!? taken together form an optionally substituted
heterocyclyl or opXionally substituted heteroaryl ring;

R¥ is hydroge\, optionally substituted alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optiznally substituted carbocyclyl, optionally substituted heterocyclyl,
optionally substituted aryl, 3 optionally substituted heteroaryl, provided when R? is hydrogen,
then L' is not a bond; and

R'3 is optionally substituteN carbocyclyl, optionally substituted heterocyclyl, optionally
substituted aryl, or optionally substiti¥¢d heteroaryl,
wherein, and unless otherwise specified,

heterocyclyl or heterocyclic refers to\g radical of a 3—10 membered non—aromatic ring
system having ring carbon atoms and 14 ring Iteroatoms, wherein each heteroatom is
independently selected from nitrogen, oxygen, and\ulfur;

carbocyclyl or carbocyclic refers to a radical oNa non—aromatic cyclic hydrocarbon group
having from 3 to 10 ring carbon atoms and zero heteroatoNys in the non—aromatic ring system;

aryl refers to a radical of a monocyclic or polycyclic 2p+2 aromatic ring system having
6—14 ring carbon atoms and zero heteroatoms provided in the ardmatic ring system; and

heteroaryl refers to a radical of a 5—10 membered monocyclX or bicyclic 4n+2 aromatic
ring system having ring carbon atoms and 1—4 ring heteroatoms providsd in the aromatic ring
system, wherein each heteroatom is independently selected from nitrogen,\Qxygen and sulfur.

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

R2b

R2a RZC
R! (S) O
SN /Y\ X
R'a  OH R
(I-a)

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

4.

5
6.
7
R (i-a).
8. The compound of any one of claims 1-& wherein Ring HET is:
8
R13_L2 \N
9 The compound of any one of claims 1-6, wherein Rink HET is
8
R =z
R13_L2 X N
R10
10. The compound of any one of claims 1-6, wherein Ring HET is:
8
R yZ |N
R13_L2 AN R11

R™ (i—d).
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The compound of any one of claims 1-6, wherein Ring HET is:

R1 1
R (i-e).

R13_L2

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

13.

14.

15.  The compound of any one of claims 1-14, wherein R! ¥ hydrogen, methyl, ethyl, n—
propyl, isopropyl, or cyclopropyl.
16.  The compound of any one of claims 1-15, wherein R?*, R?*, axd R?¢ are hydrogen.
17. The compound of any one of claims 1-15, wherein at least one oONR??, R?®, R?°, and R* is
halo.
18.  The compound of any one of claims 1-17, wherein L? is a bond, -N(RM)\, -NR*C(0)O-,
~NRIC(O)N(RY)-, —N(RM)-, -N(RYSO,N(RY)-, -NRE-(CH,)x-C(0)O-,-NR*-(C
NRLC(O)N(RY)-, -NRE-(CHa)xe, -(CHa)x-NRL-,-NRLC(0)O(CHa)x—, ~NRLEC(O)NRCH:)x—,0r
~NRY(CH2)xNRXC(O)-, whereinx 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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e

wherein:

misO0, 1,2, or3;
each instance of R!** is independently hydroxyl, substituted hydroxyl, thiol, subs\uted
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'3® group are joined to form an optionally substituted carbocyclic,
tionally substituted heterocyclic, optionally substituted aryl, or optionally substituted
hetyparyl ring; and
3B and R"B are independently hydrogen, optionally substituted alkyl, or a nitrogen

protecting Xroup.

attached thereto.
21. of claim 20, wherein L! is a bond, -N(R")—, -NR*C(0)O—, —
NRIC(O)N(RY)-, -N(RY)—, -N(RHSO,N(RY)—, -NRE-(CH2)x-C(0)O-,-NR-(CH)x-O-, —

NREC(O)N(RM)-, -NRE-(

/(R3A)n ) g
TR HES N\ H
f{N AN
%(R&A)n
0 g ®h TR AR
RSB 74,‘,‘
N N
2/'|\"/Q(R3A)n : "Q( R3A)
R3B\ R3B
N"'\§(R3A)n
NI
\r %/\———N
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¢ N\—N—-<R3A)n J@ﬁw@m e j@-m%)n a@:i}m“)n
K E NS
/(R3A)n "‘\ /(RBA)n
, and

b

wherein:

nis0, 1,2, or
each instance of R\ is independently hydroxyl, substituted hydroxyl, thiol, substituted
thiol, amino, substituted aming, carbonyl, sulfonyl, sulfinyl, -CN, -NO., halogen, optionally
substituted alkyl, or two R** grodps are joined to form an optionally substituted carbocyclic,
optionally substituted heterocyclic, dtionally substituted aryl, or optionally substituted
heteroaryl ring, or R3** and R*® groups Xe joined to form an optionally substituted carbocyclic,
optionally substituted heterocyclic, optiona\y substituted aryl, or optionally substituted
heteroaryl ring; and

3B is hydrogen, optionally substituted alRyl, or a nitrogen protecting group.
23. The compound of any one of claims 1-6 or IN22, wherein Ring HET is a 6-membered

monocyclic heteroaryl ring system of the Formula:

/ VN
N RS R12
R13- 2 X = |
S
N

(l—) R13_L2 R11 (i—b),

467



each instance of R8, R'°, and R!? is independently selected from the group consisting of
drogen, halo, —CN, -NO,, -C(=O)R’, -C(=0O)OR’, —C(=O)N(R'),, and optionally substituted
alk
s —L'-R3; and

24.

D
or a pharmaceutically acceptable salt therSof;
wherein:

X is —O—, —S—, or -CH»—;

R! and R'? are each independently hydrogemNor optionally substituted C.4 aliphatic, or R!
and R'® may be joined to form a substituted or unsubstNuted heterocyclic, or substituted or
unsubstituted heteroaryl ring;

each of R%, R%, R*, and R?® is independently hydroghg, halogen, -CN, -NO», —
C(=0)RA?, —-C(=0)OR"?, ~C(=O)N(R"?),, -OR??, -SRA?, -N(RN\)2, —S(=0)R*?, ~S(=0),R*?,
optionally substituted alkyl, optionally substituted alkenyl, optionallX substituted alkynyl,
optionally substituted carbocyclyl, optionally substituted heterocyclyl, Wherein each instance of
R*? is independently hydrogen, optionally substituted alkyl, optionally subMituted alkenyl,
optionally substituted alkynyl, optionally substituted carbocyclyl, optionally shstituted
heterocyclyl, optionally substituted aryl, or optionally substituted heteroaryl, or ti’g R groups
attached to the same nitrogen atom are joined to form an optionally substituted heter
optionally substituted heteroaryl ring;

Ring HET is a 6-membered monocyclic heteroaryl ring system of the Formula:
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Gg C|512

G11
/
R13 I 2 G1

provided at least dge instance of Gs, Gio, Gi1, or Gi2 is N;
10 R! "and R'? is independently selected from the group consisting
of hydrogen, halo, —-CN, -NO2N\C(=O)R’, —C(=0)OR’, —C(=O)N(R")2, optionally substituted

alkyl, optionally substituted C3.scyNoalkyl, and —~L'-R?;

each instance of R,

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

substituted alkenyl, optionally substituted\lkynyl, optionally substituted carbocyclyl, optionally
substituted heterocyclyl, optionally substituted aryl, or optionally substituted heteroaryl, or two
R’ groups attached to the same nitrogen are joindy{ to form an optionally substituted heterocyclyl
ring or optionally substituted heteroaryl ring;
each instance of L' and L? is independently a bdd, —-O—, -N(R%Y)—, —-S—, —C(O)-, —

C(0)0—, —C(0)S—, —C(O)N(RY)—, ~C(O)N(RHN(RY)-, -8C(0)—, ~OC(O)N(RL)—, -NREC(0)-,
~NRLC(O)N(RY)-, -NRYC(O)N(RHN(RY)-, -NRLC(0)0O—, NC(O)—, ~C(=NRY)—, —-C(=NNRY)-
, —~C(=NOR")—, -C(=N RY)N(R!)—, -NR*C(=NRM)—, —C(S)—, -CQ)N(RY)—, -NRC(S)—, -S(0)-,
~0S(0)2—, =S(0)20-, -SO>—, -N(RHS0,—, —SO>N(RM)-, ~N(RHSKN(RY)—, or an optionally
substituted Ci-10 saturated or unsaturated hydrocarbon chain, wherein o
selected from the group consisting of -O—, -N(R%)—, —=S—, —C(0)—, —-C(0)
C(O)N(RY)—, -C(O)N(RMN(RM)-, ~OC(O)—, ~OC(O)N(RY)—, -NR*C(O)-, —
NRIC(O)N(RHN(RY)-, -NREC(0)O—-, —SC(0)—, ~C(=NRbY)—, -C(=NNRDH)—, -CANOR")-, —
C(=N RHN(RL)-, -NRLC(=NRY)-, -C(S)—, -C(S)N(RN)—, -NRC(S)-, —S(0)—, ~OSNQ)>—, —
S(0)0-, -SO2>—, -N(RH)S0,—, —~SO2N(RY)-, and ~N(RY)SO.N(RY)- is optionally and

or more moieties

—C(0)S—, —

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

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

oup, or Rt and R3 taken together form an optionally substituted heterocyclyl or optionally

optionally substitNted heteroaryl, or aryl unsubstituted or substituted with one or more
substituents indepenNgntly selected from the group consisting of halogen, -CN, -NO3, -N3, -
SO:H, -SOsH, -OH, -ON&, -N(R),, -SH, -SR*, -C(=0)R*, -CO,H, -CHO, -CO,R®, -
OC(=0)R*, -OCO2R™, -COO)N(R?),, -OC(=0)N(R"),, C1.4 alkyl, C14 perhaloalkyl, C2-4
alkenyl, and C.4 alkynyl, prowded when R? is hydrogen, then L' is not a bond; and
R'3 is optionally substitutey carbocyclyl, optionally substituted heterocyclyl, optionally
substituted heteroaryl, or aryl unsubsiuted or substituted with one or more substituents
independently selected from the group cdgsisting of halogen, -CN, -NO», -N3, -SO,H, -SOsH, -
OH, -OR®, -N(R"®),, -SH, -SR*, -C(=0)R*™\-CO,H, -CHO, -CO,R*, -OC(=0)R*, -OCO,R™, -
C(=0O)N(R?),, -OC(=0)N(R"®),, C14 alkyl, Ci\perhaloalkyl, C>.4 alkenyl, and C2-4 alkynyl;
wherein:

each instance of R* is, independently, §;-4 alkyl; and

each instance of R™ is, independently, hydogen or Ci.4 alkyl, or two R® groups

are joined to form a 3-6 membered heterocyclyl or 5-6 membgred heteroaryl ring;
wherein, and unless otherwise specified,

heterocyclyl or heterocyclic refers to a radical of a 3—10 meNbered non—aromatic ring
system having ring carbon atoms and 1—4 ring heteroatoms, wherein eX¢h heteroatom is

independently selected from nitrogen, oxygen, and sulfur;

6—14 ring carbon atoms and zero heteroatoms provided in the aromatic ring system; an
heteroaryl refers to a radical of a 5—10 membered monocyclic or bicyclic 4n+2 aroiNatic
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 (I) is of Formula (I-a):

N=
R1 3_L2 A R1 1
R10

31. The compound of any one of claims 24-30, wherein Ring HE

W

RB R12
~

NS
R13_L2 N R11 (i—b).

32. The compound of any one of claims 24-30, wherein Ring HET is:
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R8 R12
7
|
R13_L2ji(\Nr
10
R (

i—c).

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

RB
= |N
R13-[ 2 A R

R (i—d).

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

R (i-e).

35. The compound of any one of claims 2¢-30, wherein Ring HET is:

N
R13_L2
36. The compound of any one of claims 24-30, wherein
RS
R13_L2 R11 (l._g).

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

wnn

NJ\N
ENEN

R13_L2 N R11 (i—h).
38. The compound of any one of claims 24-37, wherein R! is hydrogen, methyl, ethyl,
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*
halo.

41. The compound of any one of claims 24-40, wherein L? is a bond, -N(R)—, -NRC(0)O-
, -NRPQO)N(RY)—, —N(RY)—, -N(RFH)SO.N(RY)—, -NRL-(CH)x-C(0)O-,-NRE-(CH2)x-O-, —
NR*C(O)N(RY)-, -NR - (CH2)x-, -(CH2)x-NR™ ~NRC(0)O(CHz)x—, -NR*C(O)NRY(CH2)x—,or
~NRYCH2)xNRC(0)-, whereinx is 1,2,3,4,5,6,7,8,9, or 10.

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

consisting of:

Ry B
B + 5/@
Y
L 0
L)
\O\(R13A)m ISE/"\IVQ(RBA)m
0]
‘\l</‘,
(R13A) '?5,
O/\/(R13A)m
</N> </\___
}r“' M
R13B\ 138



2

R1SB R13B

R13B R1SB

( |___ _(R13A) ._| — _(R13A — __\_ _(R13A) K\_N_i\l& _(R13A)
WX “" N A
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each instakce of R*A is independently hydroxyl, substituted hydroxyl, thiol, substituted

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

substituted alkyl, or two\R >4

groups are joined to form an optionally substituted carbocyclic,
optionally substituted heterd¢yclic, optionally substituted aryl, or optionally substituted
heteroaryl ring, or R"** and R\? group are joined to form an optionally substituted carbocyclic,
optionally substituted heterocyclidyoptionally substituted aryl, or optionally substituted
heteroaryl ring; and
R38 and R are independently Idrogen, optionally substituted alkyl, or a nitrogen
protecting group.
43. The compound of any one of claims 24¥2, wherein Ring HET comprises a group —L'-R?
attached thereto.
44,  The compound of claim 43, wherein L! is a boxd, -N(RY)—, -NR*C(0)O-, —
NRIC(O)N(RY)-, -N(RY)—, -N(RHSO2N(RY)—, -NRE-(O|2)x-C(0)O-,-NRE-(CH;)x-O-, —
NRIC(O)N(RY)-, -NRE-(CHz)x-, -(CH2)x-NRE- ~NREC(O)ONCH2)x—, ~NREC(O)NRY(CH,)x—,0r
~NRYCH2)xNRLC(O)-, whereinx is 1,2, 3,4, 5,6, 7, 8, 9, or

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

3A (R¥%), o
RMNy AR 5 (7 B N
S S s I O &

A_rr" Y
\N
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V/%b' O’\/(RSA)n O"\/(R3A)n O———\/(R?:A)n O_—\/(R3A)n

il PN% \j &\-J

R3B
__________ / A\ /\ (RSA)
L \% (R*)y /“<N) II\N)
d, Ry ks \w

3A
N/N /(RSA)n N/'\\/(R )n

N ‘-L,L')\ N/N

B \R3B
S\N
I\/&(R3A) %__I—\ //\(R3A)



—T_—-R*), r\'/ (R*), R3A _ 3A
O S~ a@@ » @3
s,%/ N\/ Y

R3B RSB

}?38

N _-N
(;@ P, —| -R™), ( I— R, f/—i—}-m
i < T

N< ~_°

N

7 |-(R3A 3A —(R3A | |~(r3A
%@ R, 2 IR, g/ :@ ® »ﬁ{j;j R,

N, (R, ”@(RSA»
, and ,
wherein:
each instance of ==== independently représents a single or double bond;
nis0, 1,2, or 3;

each instance of R** is independently hydroxyl,Xubstituted hydroxyl, thiol, substituted
thiol, amino, substituted amino, carbonyl, sulfonyl, sulfiny\ -CN, -NO», halogen, optionally
substituted alkyl, or two R** groups are joined to form an opti\pally substituted carbocyclic,
optionally substituted heterocyclic, optionally substituted aryl, oryptionally substituted
heteroaryl ring, or R3** and RB groups are joined to form an optionally substituted carbocyclic,
optionally substituted heterocyclic, optionally substituted aryl, or optionNly substituted
heteroaryl ring; and

3B is hydrogen, optionally substituted alkyl, or a nitrogen protecting g\up.

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

monocyclic heteroaryl ring system of the Formula:
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R"™ (i-g), or

each instance of R8, R'%, andR !? is independently selected from the group consisting of
hydrogen, halo, -CN, -NO,, —C(=O)R'\C(=O)OR’, —C(=O)N(R")2, and optionally substituted
alkyl;

R!"is —L'-R3; and

R? is optionally substituted alkyl, optionally substituted alkenyl, optionally substituted
alkynyl, optionally substituted carbocyclyl, optionall\substituted heterocyclyl, optionally
substituted heteroaryl, or aryl unsubstituted or substituteM with one or more substituents
independently selected from the group consisting of haloget\ -CN, -NO», -N3, -SO,H, -SOsH, -
OH, -OR®, -N(R"®),, -SH, -SR*, -C(=0)R*, -CO,H, -CHO, -OQ2R*, -OC(=0)R*, -OCO,R™, -

C(=0O)N(R?),, -OC(=0)N(R"®),, C14 alkyl, C-4 perhaloalkyl, C2-2lkenyl, and C,- alkynyl.

47. The compound of claim 1, wherein the compound is selected t\ym the group consisting
of:
~ N
1_1 OH
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S \I\
7 0
|
o
N 1
O
I
o~
and pharmaceutically acceptable salts thereof.
48.  The compound of claim 1, wherein the compound is selectey from the group consisting
of:
~
1-1a OH

2-la \”/Y\O

































Q0-1a

61-la

62-1a

63-1a

64-1a

65-1a

I=z

OH
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OH
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OH

ZT

157-1a
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(9-1a

170-1a

171-1a

172-1a

173-1a

174-1a
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93-1a

194-1a
195-1a
196-1a
\// /
O—N
\\”/A\T/A\O
197-1a OH
\\”//\\T/A\O
198-1a OH
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R29-1a

230-1a

231-1a

232-1a

233-1a

234-1a
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X41-1a OH

242-1a OH

243-1a
244-1a OH
245-1a OH
246-1a OH
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8-la OH

N
319-1a Ny o

Cl

320-1a ”

321-1a H on

322-1a OH

323-1a OH
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6 'la

667-1a

668-1a

669-1a

670-1a
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of:
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aceutically acceptable salt

of:

54. A compound of formula:
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O—-N

b

or a pharmaceuNgally acceptable salt thereof.

55. The compoNnd of claim 54, wherein the compound is:
‘ Cl N/
AN & N _N N
hoZo° S
OH x
>
O—-N
56. The compound of claim 54, wheXin the compound is a pharmaceutically acceptable salt
of:
/
) N
O—-N
57. A pharmaceutical composition comprising a compound oNany one of claims 1-47, and a
pharmaceutically acceptable excipient.
58. A pharmaceutical composition comprising a compound of claim\8, and a
pharmaceutically acceptable excipient.
59. A pharmaceutical composition comprising a compound of claim 49, an\ 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

armaceutically acceptable excipient.

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

pharmacNutically acceptable excipient.

aceutical composition comprising a compound of claim 54, and a

acceptable excipient.

¢ /
O-N

or a pharmaceutically acceptable salt thereof.
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70. Use of a compound of any one of claims 1-56 in the preparation of a medicament for use
I\ treating a CARM 1-mediated disorder.

71.
72.

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

he use of claim 71, wherein the disorder is cancer.

73. Thduse of claim 72, wherein the cancer is associated with E2F1 upregulation.

74. The usg 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 W claims 72-74, wherein the cancer is ERa-dependent breast cancer.
77.  The use of any one of M&aims 72-74, wherein the cancer is castration-resistant prostate
cancer.
78. The use of any one of claims X-74, wherein the cancer is colorectal cancer associated
with dysregulated WNT/B-catenin signa
79. The use of claim 70, wherein the dis&der is a metabolic disorder.

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

or a pharmaceutically acceptable salt thereof.

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

Cl N/

NN N.__N N
N T © ~
OH Na
//
O—N
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or a pharmaceutically acceptable salt thereof.




Claims

What is claimed is

1. A compound of Formula (I):
R2b
R22 R2°
R, «
k' OH R
0]
or a pharmaceutically acceptable salt thereof;
wherein:
Xis —0—;

R! and R'? are each independently hydrogen or optionally substituted C;.4 alkyl:
each of R%, R*. R*, and R* is independently hydrogen, halogen, -CN, —NO», —
C(=0)RA%, —C(=0)OR"?, —C(=O)N(R"?),, —ORA?, _SR*?, -N(R"?),, —=S(=0)RA?, —S(=0),R*?,

optionally substituted Ci.¢ alkyl, optionally substituted C,.¢ alkenyl, optionally substituted Cs.¢

alkynvl, optionally substituted carbocyclyl, optionally substituted heterocyclyl, wherein each

instance of R*? is independently hydrogen, optionally substituted Ci.¢ alkyl, optionally

substituted C,.¢ alkenyl, optionally substituted C,.¢ 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:

v

A

N N
R12 R8
R1 3_L2 \ | R1 1 N - | / N
g g

R10 (i'e), R13_L2 R11 (i—ﬂ, or R13_L2 N R11 (i-}!),

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

Ci.6 alkyl, optionally substituted Cz.4cycloalkyl, and —L'-R>:




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

optionally substituted C».¢ alkenyl, optionally substituted C,.¢ 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 L? is independently a bond, —-O—, -N(R")—, -S—, -C(O)—, —
C(0)O—, ~C(0)S—, ~C(ON(R")—, —C(O)N(RHN(R")—, ~OC(0)—, “OC(O)N(R")—, -NR"C(0)-,
~NR'C(O)N(R5)-, -NR“C(O)N(RHN(RN)-—, -NR"C(0)O-, ~SC(0)-, ~C(=NR")-, -C(=NNR"}-
.—C(=NOR"-, ~C(=N R"N(R")-, -NR*C(=NR")-, —C(S)-, ~C(S)N(R ), -NR"C(S)-, -S(O)-.
—0S(0)2—, =S(0)0—, —=SO»—, -N(RH)SO,—, —SON(RY)-, “N(RH)SO,N(RY)-, or an optionally

substituted C;_1o saturated or unsaturated hydrocarbon chain, wherein one or more moieties
selected from the group consisting of “O—, -N(RY)—, -S—, —C(O)—, -C(0)O—, -C(0)S—, —
C(OIN(R")-. “C(OIN(RMN(RM-—, —OC(O)—, ~OC(O)N(R")-, -NR"C(0)—, -NR'"C(O)N(R")-, —
NR'C(OIN(RYN(R")-—, -NR"C(0)O-, ~SC(0)-—, “C(=NR"-, —-C(=NNR")—, -C(=NOR")~, —
C(=N RMN(RY)-, -NR*C(=NRY)-, —C(S)—, “C(S)N(R")-, -NR"C(S)-, -S(O)-, ~0S(O)o—, —
S(0)0-, =SO»—, -N(RHSO,~, ~SO,N(RY)—, and ~N(RHSO,N(RM)- 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 Ci.¢ 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 '3 taken together form an optionally substituted

heterocyclyl or optionally substituted heteroaryl ring;

R3 is hydrogen, optionally substituted Cj.¢ alkyl, optionally substituted C».¢ alkenyl,

optionally substituted C».¢ 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 heterocyelyl, 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 1-4 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 1-4 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 (I-a):
R2b
R2a RZC
R! s O
N (S) X
IlR“" OH R2d
(I-a)
or a pharmaceutically acceptable salt thereof.
3. The compound of claim 1. wherein the compound of Formula (I) is of Formula (I-b):
RZb
RZa RZC
R AEAN O
N~ Y x
||?1a (:)H R2d
(I-b)
or a pharmaceutically acceptable salt thereof.
4. The compound of any one of claims 1-3, wherein Ring HET is:
NA\|N
R13_L2 AN R11
R (i-e).
5. The compound of any one of claims 1-3, wherein Ring HET is:
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wwwnn

12
N7 R

s |

R1 3_L2 N R1 1 (i—ﬂ.

6. The compound of any one of claims 1-3., wherein Ring HET is:

BN

NS
R‘I 3_L2 N R1 1 (l.-g).

7. The compound of any one of claims 1-6, wherein R! is hydrogen, methyl, ethyl, n—

propvl, isopropyl, or cyclopropyl.

8. The compound of any one of claims 1-7, wherein R??, R?*, and R*¢ are hydrogen.
9. The compound of any one of claims 1-7, wherein at least one of R?%, R?*, R*, and R¥ is
halo.

10. The compound of any one of claims 1-9, wherein L2 is a bond, -N(RY)—, -NR-C(0)O-, —
NR'C(ON(R")-, -N(R")—, -N(RHSO,N(R")-, -NR"(CH»),-C(0)O-.-NR"-(CH>);-O-, —
NRC(O)N(R")-, -NR"-(CHy)x-, -(CH2)x-NR"-,-NR"C(O)O(CHa)x—, -NR*C(O)NRY(CH,),~.or
~NRYCH,)NR"C(O)-, wherein x is 1,2.3,4,5,6.7.8.9, or 10.

11. The compound of any one of claims 1-10, wherein R" is selected from the group

consisting of:

(R13A)
(R13A)m N m
2#§(R13A)m E/D/(R13A)m g_""—/x/ g/@
<y s
A R 0
T/~(R13A ‘g’/l/
o) 3 ( Jm '\:/\(R13A)
R13B 7'».,,
% S
(R™)rm | 2/:\"//\(R13A)m , z/z\Vx\(R“A)m , @/\(R”A)m ,




R13A
L? Jm O——\ (R, O (R, 00— (R™)
m

RS AW

}f" ’ R13|3
R138 R13B
N (R') R13B
X m N 13A \
’\/(R )m C§ R13A)m N"’\/(R13A)m

N

\ / \—'N J

RO , ", \R138 }rr N
N

D(RBA) p(R13A) ;p (R134) R13\BN/\/(R13A)m

®) . O O 1 O)\O)\A‘;(

_____ 1
R138_N//\> & % N/::\/(R13A) N/N/ D NTXR
2 —N_ )
O% - H L, 7 R™ /“<N) ”\N)
4 ad, 1 (R13A) \13B JXJ"‘
NNeRen, N R N
)l\'\; )m I \/N )N£\N o)
N P O )
R R138B }Qms I'\/\(R13A)m
TN X S "
RN N BN s
I\N// (R13A)m’ I\/\(R13A) % g(R13A) % \\\[\?\}(R13A)
% r8>\ (N\ S N 3B
KN\;N_(RQA)m % \‘\\'\?\_‘(RBA) % r >§l 13A % ( > N/R
= N TR ‘\N\;mm)
/R3B
N
: X
- = N N 1 e
N\;(R13A)m %_: _(R13A) %—: —(R13A) KNg) m
\/ KN/ |
o]S)
NS = "
% ||\ /_(R13A)m % I:\l/\_lL(R13A)m %_: \\I_(R13A) % N&ﬁ 13A
N , N" N S\ "




N

N N N
2 I/ \\—-(RBA)m % N. \\I—.(R13A)m \_\l/\—__(RBA)m K\-/)(RHA)m
N N SN <

N < N
N ’ - , S ,
O = O N\ 2 4 /N
( | _(R13A)m ._| — _(R13A)m Nf\/l_/ ‘_(R1 3A)m (\/I/——\-N*‘(R1 3A)m
RIS BN N A N
R13B\ R1SB
/
= AN X N N
R, @f—j—mm)m (\J@ 138 @:) 13A
< P > —FR™)n, ——-rR™),
YN Ead e S~
R13B\ R1SB
/
NN NN N~ X AN
N\ — |_ _(R13A)m ._| — _(R13A)m / N _(R13A)m S __X _(R13A)m
[0) [0) (R13A) ~ o
/ /—7\/ m /‘\/(R13A)m
K T T w E e Y L7
o . O , and ,
wherein:
each instance of ==== independently represents a single or double bond;
mis0, 1,2, or3;

each instance of R'*2 is independently hydroxvl, substituted hydroxyl, thiol, substituted

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

substituted Ci.6 alkyl, or two R'*2 oroups are joined to form an optionally substituted

carbocyclic, optionally substituted heterocyclic, optionally substituted aryl, or optionally

substituted heteroaryl ring, or R'** and R'*B oroup are joined to form an optionally substituted

carbocyclic, optionally substituted heterocyclic, optionally substituted aryl. or optionally

substituted heteroaryl ring; and

R3B and R"3B are independently hydrogen, optionally substituted C.¢ alkyl, or a nitrogen

protecting group.

12. The compound of any one of claims 1-11, wherein Ring HET comprises a group —L'-R?

attached thereto.

13.  The compound of claim 12, wherein L' is a bond, -N(R")—, -NR"*C(0)O—, —
NRIC(ONRY-, NRYH-, NRHSO,N(RY) -, -NRE-(CH»)-C(0)O-,-NR"-(CH»)x-O-, —
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NREC(OIN(RY)-, -NRE-(CHo)x-, -(CH2)x-NRE- ~NRC(O)O(CHz)x—, ~NRC(O)NRY(CH>),—,or
~NRYCH,)NR"C(O)-, wherein x is 1.2,3.4.5, 6.7, 8.9, or 10.

14. The compound of claim 12 or 13, wherein R? is selected from the group consisting of:

(R3A)n \/ (R3A)n rPrli
R™y  — ARM), , = > N
2_5 = e ’é i/> §/\J EY

|'/O
(R, o T \\o s
~ R3A % ‘\<y: zz)/lé/ >
( )n '\/\ RSA) (RBA)n q l\l’/\(R3A)n q

N/R?:B N‘)‘q,,q <):\§(R3A)n O”\§(R3A)n O“'\/(R?’A)n O___\7(R3A)n
KR e, SNm, Mo ke £ R
Rss\ R3 R3B

N’\§(R3A)n N"\/(R3 n C \ (R, N (R3A)n ;\

\¢(R%),
N\ /\’N | //'
r’.“‘ L] L] MJ\‘ L] O L]

R3EN/\/(R3A)n fé\N /(R3A)n RSEN/X(R?’A)n
P p A X
o L i
R3B
_____ 3A N — R3A N / 3A .
NG iV T O o S
Vauttd }—) “\/ 7 R SN N
O o M, (R, L38 J‘\,@
—~ 3A X M ~N
| \>(R )n N| \/N )N|\ \:N |_/O\ I/O\
N N N E N .
1"‘1 3B ‘111" }QSB \1"‘1 }Q?’B II\/\(RsA) % I\'\f/\(R?’A)
A o (N\>\s : r
—_I=\/<\I(R3A) '%_I—\'\f/i(R?’A) \\\N\;(Ry—\) KN I (R3A)n
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|
_N
I\N/ O@ N N/
N N N
I(\\ aA N&N A (\ 3A N./\\ 3A
1 S, 13 S, 1 S, 11 S
N , N N~ N
X N N o) O
e (@, S N w, [ -,
PN ’g\/\vN\// P S~
TSmO ew, (H@’(RW @fj SR
N o NI N YN
R3B\ 533 R3B\ R3B

/
(N — _(R3A) /_l _N, _(RBA) \N — |£ _(R3A) r/N_| _N, _(RSA)
\—'1,7 /‘\‘ n \_'71) /\ /' n ‘_%?7 /‘\ _ n ‘7_% /\ /I n

@) @)
£S NGNS SN S S
7 NN o — 3A = _(R3A P __}_ R3A
%ﬁ/ —Jr %Q@ﬁm » " | T
o
SR TN R,
,and \

wherein:

nis0,1.2. or3:

each instance of R?* is independently hydroxvl, substituted hydroxyl, thiol, substituted

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

substituted Ci.6 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 R3** 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 Ci.6 alkyl, or a nitrogen protecting group.

15. The compound of any one of claims 1-3 or 7-14., wherein Ring HET is a 6-membered

monocyclic heteroaryl ring system of the Formula:

vwnn

NZ |N R12 R8
N NZ ZZ\
R13-[ 2 R J\ | J\
\N \N

R10 (i'e), R13_L2 R11 (i—ﬂ, or R13_L2 R11 (i-}!),
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

Ci-¢ alkyl;
R''is -L'-R3: and

R3 is optionally substituted Cj.¢ alkyl, optionally substituted C».¢ alkenyl, optionally

substituted C,.¢ alkynyl, optionally substituted carbocyclyl, optionally substituted heterocyclyl,

optionally substituted aryl. or optionally substituted heteroaryl.

16. The compound of claim 1, wherein the compound is selected from the group consisting
of:
~N
OH
1-1
3-1 OH
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T Z/
:

4-1 OH
HN
1@
Z
~ N 72
H/Y\O Z |
OH Na
3-1
HN
1@
~ N
”/Y\O > |
_N
0]
Z
~ N =
”/Y\O 2 |
/N
O
NN
~ ~
N/Y\O 2 |
OH Na
8-1
HN
1@
NN
9-1 OH N__~
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[e—
—_—

/
iz€
o]
\
z

OH Na

/
iz€
Q
\
z

11-1 OH NS
/N
(0]
NN
~N
N \v
H/\|/\O 2 |

[E—
—_—

[e—
[

[
[
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[am—
1
—

/
iz€
o
z
z
I

OH Na

/
iz€
]
\
z
@)

HN
1@
NN
~
H/\|/\o | N \/\\\N
OH N~
18-1
7
NVN
\” o /N |
OH S

[
1
—

20-1 OH Z
@
O-N
N
\H 0 2 |
OH Na

(S
P
o
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22-1
/N
O
H
~N o /N N\/\O/
Ho on N\I
23-1
NZ
NN
~
H/\/\O | N \/\\\N
OH N
24-1
\\N
o~
\H o /N|
25-1 OH Na
_N
O
(0]
\N 0 /Nl N\)
26-1 " on X
NH
T
9
~ N N
N (0] z
H/\(\ |
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[\
—_

Cl

[\
—_

(98]
—_—

(98]
[a—

(98]
—_




(98]
—_

(O8]
—_

99
—_—

(8]
[a—

(8]
[a—

(O8]
—_

I=z

OH




301 OH ~
=z
40-1 OH
\”/\|/\O
OH
41-1 /
)
SN 0 N |
H OH Na
42-1 HNj\
~%
(\O/
~ NN~~~
H/Y\O | N o
43-1 OH N
3
N%/N

473




AN

S~

AN

N

AN
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~
OH N~
49-1
\N/Y\O
H OH
50-1
N (o)
H OH
51-1
SN 0
52-1 H OH
7 ]
O-N
H
\”/Y\O /Nl N\G
53.1 OH Na o)
AN
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N
—_—

~ N_ _N
N o TNy

OH N~

7

N

F——F

|9y
—_—

Iz
O

OH

()]
[a—

()]
[a—

()]
[a—
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5 OH N
/N
O
[N
N
\H o _ | 4 o
OH N |
HN

o))

(0]

~ N
N O z (@]
H/Y\ | I

OH Na

/N

(0]
~o

o)

Cl

OH

a77




OH N
64-1 = o
|
o~
/O
Cl
(\O/
\H o |N\ N\/\O/
65-1 OH N~
=z
|
ClJ N
B
\N/\/\O /NI o
o oH N
66-1 HN\H
~0
\O\
~ N N
H/\|/\O I N \I\
OH N~
67-1 (I)
7
N
F——F
F
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[*))
—_

Iz
o
\
o

OH N

o)
—_

Cl

/
izé
o

OH

Cl

WY

OH

Iz

|

479




B |
’P
—

(@)

O=S=
I
R
N 0
N
H/\l/\o _ I
OH N
73-1 HN\H
U
cl \o\
~ N N
H/\(I):\O NI N \I\
74-1 Z o
I
(@]
o
cl \o\
~ N N
H/\IO?\O NI N I
75-1 = o
|
o~
/O
and pharmaceutically acceptable salts thereof.
17. The compound of claim 1, wherein the compound is selected from the group consisting

of:
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Cl

— OH
\”/\ho
8-1a OH
d /
O—N
Cl
NN
~
N (@) N NN
9-la H/\OC N / | N/)
d /
O—N
Cl
N_ N
~
N O N
DERS She:
d /
O—N
/©\(N H
~ 4,
H/\ho | N O
11-1a OH N A o
d /
O—N




Cl

OH

ZT

~

OH

ZT

~

OH

ZT

HoN

OH

e

ZT
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V\H H 2\
\
] \ ; .
Z—\ IM o
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< 7 <Z 7 / /_
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—Z
O
o) o H
(@] ] H :
@] i} H x
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24-1a

27-1a

485




486




40-1a

487



43-1a

44-1a

45-1a
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47-1a

49-1a

489
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58-1a OH N N/)\’<F
F
F
4 /
O—-N
\”/Y\O
59-1a OH
\”/Y\O
60-1a OH
\”/Y\O
61-1a OH
\”/Y\O
62-1a OH
~N
H/Y\O
63-1a OH




65-1a
66-1a
67-1a
68-1a
d /
O—N
0./
~ N N
N/Y\O _
69-1a H o Oy Ne |
d /
O—N




74-1a
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136-1a
137-1a
139-1a
140-1a
\”/Y\O
141-1a OH
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142-1a OH
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The compound of claim 1, wherein the compound is selected from the group consisting
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and pharmaceutically acceptable salts thereof.

20. A compound of formula:




or a pharmaceutically acceptable salt thereof.

21. The compound of claim 20, wherein the compound is:
1.
Cl DON o~
\”/\_/\ O/@(/ N | N
OH N
{ AN
N-O
22. The compound of claim 20, wherein the compound is a pharmaceutically acceptable salt
of:
1.
Cl /3@ O/
\N/\_/\ O/@(/ N | N
H &h N
{ AN
N-O

23. A compound of formula:

Cl

O—-N

or a pharmaceutically acceptable salt thereof.

24. The compound of claim 23, wherein the compound is:
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O-N
25. The compound of claim 23. wherein the compound is a pharmaceutically acceptable salt
of:
| —
C \
NN N N N
OH N
72
O-N
26. A pharmaceutical composition comprising a compound of any one of claims 1-15, and a

pharmaceutically acceptable excipient.

27. A pharmaceutical composition comprising a compound of claim 16, and a

pharmaceutically acceptable excipient.

28. A pharmaceutical composition comprising a compound of claim 17, and a

pharmaceutically acceptable excipient.

29. A pharmaceutical composition comprising a compound of claim 18. and a

pharmaceutically acceptable excipient.

30. A pharmaceutical composition comprising a compound of claim 19. and a

pharmaceutically acceptable excipient.

31. A pharmaceutical composition comprising a compound of claim 20, and a

pharmaceutically acceptable excipient.

32. A pharmaceutical composition comprising a compound of claim 21, and a

pharmaceutically acceptable excipient.

33. A pharmaceutical composition comprising a compound of claim 22. and a

pharmaceutically acceptable excipient.
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34. A pharmaceutical composition comprising a compound of claim 23. and a

pharmaceutically acceptable excipient.

35. A pharmaceutical composition comprising a compound of claim 24, and a

pharmaceutically acceptable excipient.

36. A pharmaceutical composition comprising a compound of claim 25. and a

pharmaceutically acceptable excipient.

37. A kit or packaged pharmaceutical comprising a compound of any one of claims 1-25 or a

pharmaceutically acceptable salt thereof, and instructions for use thereof.

38. The kit or packaged pharmaceutical of claim 37, wherein the compound is
1
Cl @O\l o
\N/\;/\ O/[ I _N | N
H Gh N
{ AN
N-O

or a pharmaceutically acceptable salt thereof.

39. The kit or packaged pharmaceutical of claim 37, wherein the compound is

Cl \ p
NN N N N
N T © ]
OH N
//
O-N ,

or a pharmaceutically acceptable salt thereof.

40. Use of a compound of any one of claims 1-25 in the preparation of a medicament for use

in treating a CARM1-mediated cancer selected from the group consisting of breast cancer,

prostate cancer, colorectal cancer, leukemia, lymphoma,. and multiple myeloma.

41. The use of claim 40, wherein the cancer is associated with E2F1 upregulation.
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42. The use of claim 40 or 41, wherein the cancer is associated with aberrant CARM1

activity.

43. The use of any one of claims 40-42. wherein the cancer is breast cancer, prostate cancer,

or colorectal cancer.

44, The use of any one of claims 40-42, wherein the cancer is ERa-dependent breast cancer.
45. The use of any one of claims 40-42, wherein the cancer is castration-resistant prostate
cancer.

46. The use of any one of claims 40-42, wherein the cancer is colorectal cancer associated

with dysregulated WNT/[B-catenin signaling.

47. The use of claim 40, wherein the cancer is leukemia.
48. The use of claim 40, wherein the cancer is lymphoma.
49. The use of claim 40, wherein the cancer is multiple myeloma.
50. The use of any one of claims 40-49, wherein the compound is
(0]
cl @OJ\O/
\”/\:/\ 0 /N | N
OH NS
{ AN
N-O

or a pharmaceutically acceptable salt thereof.

51. The use of any one of claims 40-49. wherein the compound is
Cl \ P
N
\N/\/\O
H o

or a pharmaceutically acceptable salt thereof.
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