CLAIMS

1. A compound of Formula IV:
1 1
(R%‘@ Yj(f e ,
oy
R R®  (IV)
or a pharmaceutically acceptable salt, solvaterdtgdor stereoisomer thereof,
wherein:
X1is N or CH;
X2is N or CH;
X3is N;

Y1!is —S— or a direct bond,

A is selected from the group consisting of 5- temi@mbered monocyclic or
polycyclic cycloalkyl, monocyclic or polycyclic hetocycloalkyl, monocyclic or polycyclic
aryl, and monocyclic or polycyclic heteroaryl;

R! is independently, at each occurrence, —H, —D;G4alkyl, —G-Cgalkenyl, —G-
Cscycloalkenyl, —G-Csalkynyl, —G-Cscycloalkyl, -OH, —OR, halogen, -N@ —CN, —
NR°RS,

—SR, —-S(OXNR°R®, —S(0O)R®, —~NRPS(ORNR°R®, -NRPS(O}R®, —S(O)NRR®, —-S(O)R,
—NRPS(O)NRR?, -NRPS(0)R, —C(0O)R, —-COR®, —C(O)NRR®, —NRC(O)R, or 3-to 12-
membered monocyclic or polycyclic heterocycle, velreeach alkyl, alkenyl, cycloalkenyl,
alkynyl, cycloalkyl or heterocycle is optionallylsstituted with one or more —OH, halogen,
—NQO,, 0x0, —CN, -R, —OR, -NRPR®, -SSP, —S(O}NR°R®, —S(O)R®, -NRPS(ORNR°R®,
—NR°S(ORR®, —S(O)NRR?, —S(O)R, -NRPS(O)NFR®, —_NRPS(O)R, heterocycle, aryl, or
heteroaryl;

R® combines with Rto form a 3- to 12-membered monocyclic or polyiycl
heterocycle, or a 5- to 12-membered spiroheterecydherein each heterocycle or
spiroheterocycle is optionally substituted with @menore —G-Cealkyl, halogen, —OH, —
OR®, -NH,, -NHR, optionally substituted heteroaryl, optionally stituted heterocyclyl, —
(CHz)nNH2, —<(CH)nOH,

—COOR, -CONHP, -CONH(CH),COOR, -NHCOOR, -O-C(0)-NRR®, -CF, —CHFR,
—CHF, or =O; wherein the heteroaryl and heterocydlgl@ptionally substituted with —CN;
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R*is —G-Csalkyl, wherein said alkyl is substituted with orrenaore -OH, -NH,
halogen, or oxo;

R® and R are each independently, at each occurrence, sdlfoim the group
consisting of —H, —D, —CCsalkyl, —C-Csalkenyl, —G-Cgscycloalkenyl, —G-Csalkynyl, —G-
Cscycloalkyl, a monocyclic or polycyclic 3-to 12-meatkd heterocycle, -OR-SR,
halogen, -NRR8, -NO;, and —CN;

R’ and R are independently, at each occurrence, —H, -D.Gsdlkyl, —CG-Cealkenyl,
—C4-Cscycloalkenyl, —G-Cealkynyl, —G-Cgcycloalkyl, a monocyclic or polycyclic 3-to 12-
membered heterocycle, wherein each alkyl, alkesygdloalkenyl, alkynyl, cycloalkyl, or
heterocycle is optionally substituted with one aren—OH, —SH, —Nb —NO,, or —CN;

RPis independently —H, —D,+@Csalkyl, —Ci-Cscycloalkyl, —G-Csalkenyl, -(CH)n-

aryl, heterocyclyl containing 1-5 heteroatoms del@érom the group consisting of N, S, P,
and O, or heteroaryl containing 1-5 heteroatomecsedl from the group consisting of N, S,
P, and O; wherein each alkyl, cycloalkyl, alkerngierocycle, heteroaryl, or -(GJ#aryl is
optionally substituted with one or more —OH, haloageNQ, oxo, —CN, —R, —OF, -NR°R®,
-SR,
—S(OpNRORS, —S(O)R®, —NRPS(OLNR®R®, —~NRPS(OXR®, —S(O)NRR®, —S(O)R,
—NRPS(O)NRR®, -NRPS(O)R, heterocycle, aryl, heteroaryl, —(@kDH, -G-Csalkyl, -CF,
-CHR,, or -CHF; and

nis independently 0, 1, 2, 3,4, 5, 6, 7, 8, 9 @r

2. The compound of claim 1, or a pharmaceuticaltyeptable salt, solvate, hydrate, or

stereoisomer thereof, whereid ¥ CH.

3. The compound of any one of claims 1-2, or ampla@eutically acceptable salt,

solvate, hydrate, or stereoisomer thereof, whexéiis N.

4, The compound of any one of claims 1-3, or aplaaeutically acceptable salt,

solvate, hydrate, or stereoisomer thereof, whekasmmonocyclic or polycyclic aryl.

5. The compound of any one of claims 1-3, or aplaaeutically acceptable salt,
solvate, hydrate, or stereoisomer thereof, whekagmonocyclic heteroaryl, polycyclic

heteroaryl, monocyclic heterocycloalkyl, or polybgdeterocycloalkyl.
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6. The compound of any one of claims 1-5, or aplaaeutically acceptable salt,
solvate, hydrate, or stereoisomer thereof, whezaoh R is selected from the group

consisting of -H, halogen, 1@salkyl, and -NRR®,

7. The compound of any one of claims 1-6, or aplaaeutically acceptable salt,
solvate, hydrate, or stereoisomer thereof, wheRéia —CH-OH.

8. The compound of any one of claims 1-6, or ampla@eutically acceptable salt,
solvate, hydrate, or stereoisomer thereof, wheRéiis -Ci-Csalkyl substituted with one or

more halogen.

9. The compound of any one of claims 1-8, or apla@eutically acceptable salt,
solvate, hydrate, or stereocisomer thereof, whe@Réicombines with Rto form a 3-to 12-
membered monocyclic or polycyclic heterocycle, veiethe heterocycle is optionally
substituted with —GCgalkyl, halogen, —-OH, —-OR-NH,;, —NHR, heteroaryl, heterocyclyl,—
(CH2)nNH2, —(CH)nOH, -COOR, —CONHF, -CONH(CH),COOR’, -NHCOOR, —CF;, —
CHR, —CH:F, or =0.

10.  The compound of claim 9, or a pharmaceuticadlyeptable salt, solvate, hydrate, or
stereoisomer thereof, wherein the heterocycle ssibstituted or substituted with +C
Cealkyl, —-OR, or —NH.

11. The compound of any one of claims 1-8, or aiphaeutically acceptable salt,
solvate, hydrate, or stereoisomer thereof, wheRéicombines with Rto form a 5-to 12-
membered spiroheterocycle, wherein the spirohegeteds optionally substituted with +C
Cealkyl, halogen, -OH, -OR-NH,, —-NHR, heteroaryl, heterocyclyl, —-(GHNH, —
(CH2)nOH,

—COOR, -CONHP, —.CONH(CH),COOR’, -NHCOOR, —CF, —CHR, —CH:F, or =O.

12. The compound of claim 11, or a pharmaceuticatlyeptable salt, solvate, hydrate, or
stereoisomer thereof, wherein the spiroheteroagalesubstituted or substituted with—C
Cealkyl, —OR, or —NH.

13.  The compound of any one of claims 1-8, or amplaeutically acceptable salt,
solvate, hydrate, or stereoisomer thereof, wheRéicombines with Rto form a moiety

selected from:
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giN NH, £, :iN NH,
Q(NHZ CHs
: , and o) )

14. The compound of claim 1, or a pharmaceuticatlyeptable salt, solvate, hydrate, or

stereoisomer thereof, selected from the group stingiof

NZ |
Cl N | ~N Cl | SN
Cl Nj/\N £\|H2 Cl Nj/\N -L\IHZ
HO HO : k )
(1)7 (2)1

15. The compound of claim 1, or a pharmaceuticatlyeptable salt, solvate, hydrate, or
stereoisomer thereof, selected from the group stingiof

cl
H,N S a
2
| N = H,N s
‘ AN Z
N _~ N N NH, | |
B ) N = N N
anICH
HO ' NH,
0 HO CH,

(5) and (5a).

16. The compound of claim 1, or a pharmaceuticatlyeptable salt, solvate, hydrate, or
stereoisomer thereof, selected from the group stingiof

N
|
SN cl SN ci SN
Cl  N__~ N NH, Cl  N__— N NH, Cl N ANy
NG NG NH,
OH HO

3),

1. (2),
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o
cl
\ S\|/§N H,N \ S = cl ~N
' l N| = N ! NH Cl NI
NS
NN~ al N\f‘\N N _mz j/\N _l\(l:|2
NH. oH NH, HO g HO S
(6),
(4)7 (5)1
OH
O\ [/N
al SN cl SN SN AN
cl Nj/\N NH, cl Nj/\N NH, cl N\(\N NH,
o (s) ] M
HO ' HO o OH sMe
o o
(7), (8), (9),
N
C
(O\/EE\/\N \ | SN \N I XN
I
cl NT\N NH, NH N\ka NH, N\f\N NH,
(S) (S) (S)
OH wMe OH o OH o
o) o
(10), (11), (12),
Cl Me
cl 7 N
N_/ HN | N = SN
HIN SN NN NH, Ns ANy NH,
N~ N !\IH2 S :15)
& HO }5)” HO '('S;Me
HO &' 0 le}
o
(13), (14), (15),
F cl
~
(O\/EJ\/\N O/QE/\,N cl = N
oo NH C NNy NH, Cl Ny NH,
N : 7 S N
(S) "'Me (S)
OH 5 .’.S;Me OH o () HO .(;)u 1
(0]
(16), (17), (18),
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HN
N N\\;@Y\
HN T OoN B ° a N P
TR OO RS
S l’sl) ' O H }5) H O l(5)
HO 5 5 o
(19), (20), (21)
cl cl
al N
N S s o
\\\ijswm DRP BRDRS
]%OQ ] TAQ@ O §F
HO St HO il HO S
o 0 o
(22), (23), (24),
S
o Cl . 1 X 1 SN | X S | XN
-~ \©/ SN N~ al N =~ N NH, No ol No \ NH,
N\f\N NH, N HO (S’.”Me HN :(5)
OH (S) O © OH O .(‘S:Me
O (s) S//O O
o)
(25), (26), (27),
N' N'\ RP
EEE NH 7l N l\% cl Nf\N NH,
NMe2 uMe cl OH o
o o
(28), (29), (30),
S H,N
N NH r V\IN \’j/
N2 o %;;,” % "
o
(31), (32), and (33).

17. The compound of claim 1 or a pharmaceuticalbeatable salt, solvate, hydrate, or

stereoisomer thereof, selected from the group stingiof
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(34) and (35).

18. A pharmaceutical composition comprising a coanmgbof any one of claims 1-17, or
a pharmaceutically acceptable salt, solvate, hgdmatstereoisomer thereof, and a

pharmaceutically acceptable carrier.

19. Use of an effective amount of a compound of@mg of claims 1-17, or a
pharmaceutically acceptable salt, solvate, hydmatetereoisomer thereof, in the manufacture
of a medicament for treating a disease selected fh@ group consisting of Noonan
Syndrome, Leopard Syndrome, juvenile myelomonodgtikemias, neuroblastoma,
melanoma, acute myeloid leukemia and cancers dirémest, lung and colon in a subject in
need thereof.

20. Use of an effective amount of a pharmaceuticaiposition of claim 18, in the
manufacture of a medicament for treating a diseakxted from the group consisting of
Noonan Syndrome, Leopard Syndrome, juvenile myeflmugtic leukemias, neuroblastoma,
melanoma, acute myeloid leukemia and cancers dirémest, lung and colon in a subject in

need thereof.
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