CLAIMS:

1. A compound of Formula IV:

Y1
(R): i

x1
X
X3 _— N,R2

R4 I'?3 (IV)
or a pharmaceutically acceptable salt, solvatetdtgdtautomer, or isomer thereof,
wherein:
X1is N or CH;
X2is N or CH;
X3is N or CH;

wherein at least one of'XX?, or X3 is N;

Y!is —S- or a direct bond,

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

R! is independently, at each occurrence, —H, —DQ;G4lkyl, —-G-Csalkenyl, —G-
Cscycloalkenyl, —-G-Cgalkynyl, —G-Cgcycloalkyl, -OH, —OR, halogen, -N@ —CN, —-NRRS,
—SR, —=S(OINR°R®, —S(O)R®, -NRPS(ORNRR®, -NRPS(OXR®, —S(O)NRR?, —-S(O)R,
—NRPS(O)NRR®, -NRFS(0)R, —C(0)R, -CQOR°®, —C(O)NRR®, —NRC(O)R’, or 3-to 12-
membered monocyclic or polycyclic heterocycle, velreeach alkyl, alkenyl, cycloalkenyl,
alkynyl, cycloalkyl or heterocycle is optionallylstituted with one or more —OH, halogen,
—NO,, 0x0, —CN, -R, —OF, -NRR?, —-SF, —S(OINR°R®, —S(O)R®, -NRPS(ORNR°R?,
—NRPS(O)R®, —S(O)NRR®, —S(O)R, -NRPS(O)NFPR®, -NRPS(O)F, heterocycle, aryl, or
heteroaryl;

R? and R are independently selected from the group congjsif —H, -D, -OH, -G
Csalkyl, a 3-to 12-membered monocyclic or polycytieterocycle, a 5- to 12-membered
spiroheterocycle, £Cscycloalkyl, —(CH)n-R?, or —(CH)nC(O)NFPR®, wherein each alkyl,
heterocycle, or cycloalkyl is optionally substitdit@ith one or more -=Csalkyl, —OH, —NH,
-OR?, -NHR®, -(CHz)nOH, heterocyclyl, or spiroheterocyclyl; or
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R® combines with Rto form a 3- to 12-membered monocyclic or polyiybleterocycle,
or a 5- to 12-membered spiroheterocycle, whereth éaterocycle or spiroheterocycle is
optionally substituted with one or more —Csalkyl, halogen, —OH, —OR—NH,, -NHR’,
optionally substituted heteroaryl, optionally sitosed heterocyclyl, -(CknNH2, —(CH)nOH,
—COOR, -CONHPR, -CONH(CH)nCOOR, -NHCOOR, -O-C(0)-NRR®, —CR, —CHR,
—CHF, or =0O; wherein the heteroaryl and heterocyalgl@ptionally substituted with —CN;

R* is —G-Cgalkyl, —Ci-Cghaloalkyl, —G-Cshydroxyalkyl -CEOH, —-CHFOH,

—NH-NHR?, —=NH-OF, —O-NFR®, -NHF®, —OFF, -NHC(O)R, —-NHC(O)NHF, —~NHS(O}R®,
—NHS(OYNHR®, —=S(0)OH, —C(0)OR, -NH(CH)nOH, —C(O)NH(CH),OH,

—C(O)NH(CH)nR?, —C(O)R, —NH,, —OH, —CN, —C(O)NFR®, —S(O}NR°R®, Cs-Cscycloalkyl,
aryl, heterocyclyl containing 1-5 heteroatoms del@érom the group consisting of N, S, P, and
O, or heteroaryl containing 1-5 heteroatoms setefttem the group consisting of N, S, P, and O,
wherein each alkyl, cycloalkyl, or heterocyclybigtionally substituted with one or more —OH,
—NH., —OR, halogen, or oxo; wherein each aryl or heteroiargptionally substituted with one

or more —OH, —NK or halogen,;

R® and R are each independently, at each occurrence, sdlfoim the group consisting
of —H, —D, —G-Csalkyl, —G>-Cesalkenyl, —G-Cescycloalkenyl, —G-Csalkynyl, —G-Cscycloalkyl, a
monocyclic or polycyclic 3-to 12-membered heterdeyeOR, —SR, halogen, -NER®, —-NQ,
and —CN;

R’ and R are independently, at each occurrence, —H, —-Gesélkyl, —G-Csalkenyl,
—Cs-Cgeycloalkenyl, —G-Csalkynyl, —G-Cgcycloalkyl, a monocyclic or polycyclic 3-to 12-
membered heterocycle, wherein each alkyl, alkesygloalkenyl, alkynyl, cycloalkyl, or
heterocycle is optionally substituted with one aren—OH, —SH, —Nb —NO,, or —CN;

RPis independently —H, —D,+&Csalkyl, —G-Cscycloalkyl, —G-Csalkenyl, -(CH)q-aryl,
heterocyclyl containing 1-5 heteroatoms selectethfthe group consisting of N, S, P, or O, or
heteroaryl containing 1-5 heteroatoms selected tf@group consisting of N, S, P, and O;
wherein each alkyl, cycloalkyl, alkenyl, hetero@dheteroaryl, or -(Ch-aryl is optionally
substituted with one or more —OH, halogen, =N&xo, —CN, —-R, -OF, -NF°R®, -SSP,
—S(OYNRRE, —S(OYR5, -NRPS(ORNRR®, —~NFPS(ORR®, —S(O)NRRS, —S(O)R,

157



—NRPS(O)NRR®, -NRPS(0O)R, heterocycle, aryl, heteroaryl, —(@k0OH, -G-Csalkyl, -CFs,
-CHR, or -CHF; and
nis independently 0, 1, 2, 3,4, 5, 6, 7, 8, 9L @r

2. The compound of claim 1, wherein the compourfébisnula V:
Yl X!
X y2
(RY): USX
x3 R2
\‘/\’}l/
RE R (V)

or a pharmaceutically acceptable salt, solvatetdigdtautomer, or isomer thereof,
wherein:
R*is —G-Csalkyl, wherein alkyl is optionally substituted witime or more —OH,

—NH;, halogen, or oxo.

3. The compound of claim 1, wherein the compourifebisnula VI:

1 1
F I?I/R
R* R® (VI

or a pharmaceutically acceptable salt, solvatetdigdtautomer, or isomer thereof,
wherein:

R® combines with Rto form a 3- to 12-membered monocyclic or polyaybleterocycle,
or a 5- to 12-membered spiroheterocycle, whereth éaterocycle or spiroheterocycle is
optionally substituted with one or more ~Cealkyl, halogen, —-OH, —OR
—NH., -NHR, optionally substituted heteroaryl, optionally stituted heterocyclyl,
—(CHg)nNH2, -(CH)nOH, —COOR, -CONHP, -CONH(CH)nCOOR, -NHCOOR,
-0O-C(0)-NRR®, —CF;, —-CHR, —CH:F, or =O; wherein the heteroaryl and heterocyaigl a
optionally substituted with —CN;

R* is —~G-Csalkyl, wherein alkyl is optionally substituted witine or more —OH,

—NH, halogen, or oxo.
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4. The compound of any one of claims 1-3, or aplaaeutically acceptable salt, solvate,

hydrate, or tautomer thereof, whereihiX CH.

5. The compound of any one of claims 1-4, or aplaaeutically acceptable salt, solvate,

hydrate, or tautomer thereof, whereifiX N.

6. The compound of any one of claims 1-5, or aplaaeutically acceptable salt, solvate,

hydrate, or tautomer thereof, whereifiX N.

7. The compound of any one of claims 1-6, or aplaaeutically acceptable salt, solvate,

hydrate, or tautomer thereof, wherein A is monacyat polycyclic aryl.

8. The compound of any one of claims 1-6, or aplaaeutically acceptable salt, solvate,
hydrate, or tautomer thereof, wherein A is monacyleéteroaryl, polycyclic heteroaryl,

monocyclic heterocycloalkyl, or polycyclic heteratyalkyl.

9. The compound of any one of claims 1-8, or aplaaeutically acceptable salt, solvate,
hydrate, or tautomer thereof, wherein eaélisRselected from the group consisting of -H,
halogen, -G-Cgalkyl, and -NRR®.

10. The compound of any one of claims 1-9, or amphaeutically acceptable salt, solvate,

hydrate, or tautomer thereof, whereifi®an optionally substituted +Csalkyl.

11. The compound of any one of claims 1-10, oramlaceutically acceptable salt, solvate,

hydrate, or tautomer thereof, whereififR—-CH-OH.

12. The compound of any one of claims 1-10, oralaceutically acceptable salt, solvate,

hydrate, or tautomer thereof, whereifhi®-G-Csalkyl substituted with one or more halogen.

13.  The compound of any one of claims 1-12, oraplaceutically acceptable salt, solvate,
hydrate, or tautomer thereof, whereiid®@mbines with Rto form a 3-to 12-membered
monocyclic or polycyclic heterocycle, wherein thetdrocycle is optionally substituted with +C
Csalkyl, halogen, —OH, -OR-NH,, —NHR, heteroaryl, heterocyclyl,—(GH{NH2, —(CH)aOH,
—COOR, -CONHR, -CONH(CH):COOR’, -NHCOOR, —CF;, -CHF,, —-CH:F, or =O.
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14.  The compound of claim 13, or a pharmaceutiadlyeptable salt, solvate, hydrate, or
tautomer thereof, wherein the heterocycle is ungubsd or substituted with
—C1-Csalkyl, —OR, or —NH.

15. The compound of any one of claims 1-12, oramplaceutically acceptable salt, solvate,
hydrate, or tautomer thereof, whereihd®mbines with Rto form a 5-to 12-membered
spiroheterocycle, wherein the spiroheterocycleptsonally substituted with -CCsalkyl,

halogen, —-OH, —-OR-NH,, -NHR, heteroaryl, heterocyclyl, —(GHNH2, —(CH)nOH,

—COOR, -CONHR, —CONH(CH),COOR, -NHCOOR, —CF;, —-CHF,, —CH:F, or =0.

16. The compound of claim 15, or a pharmaceutiatlyeptable salt, solvate, hydrate, or
tautomer thereof, wherein the spiroheterocyclensubstituted or substituted with +Cealkyl, —
OR®, or —NH.

17. The compound of any one of claims 1-12, oramplaceutically acceptable salt, solvate,

hydrate, or tautomer thereof, whereihd®@mbines with Rto form a moiety selected from:

Ay NH; £ Ly NH2
Q/NHZ CH3
, , and 0] )

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

tautomer, or isomer thereof, selected from the gr@nsisting of



19.  The compound of claim 1, or a pharmaceuticadlyeptable salt, solvate, hydrate,

tautomer, or isomer thereof, selected from the gmansisting of

cl
. . cl
2
N = H,N s
l | N 7=
N~ N N NH, | |
s N =~ N i
HO s Nk
0 HO CH

(5) and

(5a).

20.  The compound of claim 1, or a pharmaceuticatiyeptable salt, solvate, hydrate,

tautomer, or isomer thereof, selected from the gmansisting of

N
l
AN SN al SN al SN
cl kaN NH; cl N\f\N NH, cl Nj/'\,\OY
(R) (R) NH
OH OH HO :
3
), 2), 3,
o—\
Cl ©
HZN\G/S ~ . ~n
HO o % e
o HO o
(6),
(4)’ (5)|

ol
Cl | =N
Cl N _~ N NHZ
.(5}
HO @'
(o]

(),

OH
Cl ; h =N
Cl

N = N NH,
S
HO W'
(e}

(8),

(9),
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(10), (11), (12),
a Y cl e
N_/ HN ; N N N
HN N |
o o DRSS Yy
% HO o HO ‘uMe
HO o' (6] (o]
o
(13), (14), (15),

HO ‘(5}
o)
(16), (7). (18),
HN
7 N
NHN N \\D\AN CI/QH(*N
O ol T
NI m-,) HO },
HO S OH o o
(19), (20), (1),
) o N al . . cl ]
\\ S N I\ Y§N ~ A SN
\©/ \“'G;N\N NH, e N'fk“qfim v & Nlj/\N NH,
N © HO S N Gl
HO OE(} o HO %
(22), (23), (24),
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ﬁj

s NP o MNP NH,
HO ") HN (S)..uMe
s & °
(25), (26) (27),
T > TN SﬁAN
(E[ NH N A Nj/\N NH, ©iCI Nl\f\N NH,
N N Me -(S)
M HO (s) Cl :
NMez o e V o) OH o (
OH
(28), (29) (30),
Cl al
N NF N HzN\é/
N : % Nl © Nj)\N NH, j)\ NH,
Me NHZ s % -
HO o)
O
(31), (32), and (33).
21.  The compound, of claim 1 or a pharmaceuticatigeptable salt, solvate, hydrate,

tautomer, or isomer thereof, selected from the gr@ansisting of
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22. A pharmaceutical composition comprising a coamgbof any one of claims 1-21, or a
pharmaceutically acceptable salt, solvate, hydtatepmer, or isomer thereof, and a

pharmaceutically acceptable carrier.

23. Use of an effective amount of a compound of@mgy of claims 1-21, or a
pharmaceutically acceptable salt, solvate, hydtatepmer, or isomer thereof, in the
manufacture of a medicament for treating a disaaseciated with SHP2 modulation in a

subject in need thereof.

24. The use of claim 23, wherein the disease ected from the group consisting of Noonan
Syndrome, Leopard Syndrome, juvenile myelomonodgtikemias, neuroblastoma, melanoma,

acute myeloid leukemia and cancers of the braasg, &nd colon.

25. Use of an effective amount of a pharmaceuticaiposition of claim 22, in the
manufacture of a medicament for treating a disaaseciated with SHP2 modulation in a

subject in need thereof.
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