CLAIMS:

Claim 1. A compound of the Formula IV:

or a pharmaceutically acceptable salt, prodrug,ase) hydrate, tautomer, or isomer
thereof, wherein:

Y'l
Nl
R*is :

Ais a 5- to 12-membered monocyclic or polycyclcloalkyl, heterocycloalkyl, aryl, or

o S
heteroaryl, provided that the heteroaryl is Q Q;

R!is independently, at each occurrence, —H, —DQ;&4lkyl, —G-Csalkenyl,
—C4-Cgeycloalkenyl, —G-Csalkynyl, —G-Cscycloalkyl, -OH, -OR, halogen, -N@ —CN,
—NRPR®, —SF, —S(O}NR°R®, —S(O)R®, -NFPS(ORNRR®, -NRPS(ORR?, —S(O)NRRS,
—S(O)R, -NRPS(O)NRR®, —_NRPS(0)R, —C(O)R, or —CQR°®, wherein each alkyl, alkenyl,
cycloalkenyl, alkynyl, or cycloalkyl is optionalubstituted with one or more —OH, halogen,
—NOy, 0x0, —-CN~R?, —OF, -NRR®, ~SF¥, —S(OINR°R®, —S(O)R®, -NRPS(OLNRR?,
—NRPS(O)R®, —S(O)NRR?, —S(O)R, -NRPS(O)NRR®, -NRPS(0O)R, heterocycle, aryl, or
heteroaryl;

Y1lis —S—, a direct bond, —NH-, =S(Q)-S(0}-NH-, —C(=CH)-, -CH-, or -S(0)-;

XtisNorC;

X2is N or CH;

B, including the atoms at the points of attachmisné, monocyclic or polycyclic 5- to 12-
membered heterocycle or a monocyclic or polycysiito 12-membered heteroaryl, wherein

each heterocycle or heteroaryl is optionally ststd with one or more
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—Ci1-Cealkyl, —-OH, —NH, oxo, heteroaryl, heterocyclyl, -(GJANH>, -(CH)nOH,-CF;,
-CHF,, or -CHF;

R?is -H, —OH, —-NRR®, —C;-Cgalkyl, —G-Cgalkenyl, —G-Cscycloalkenyl,

—C-Cealkynyl, -NHy, halogen, —e>Cgscycloalkyl, or heterocyclyl containing 1-5 heteraats
selected from the group consisting of N, S, P,@ndherein each alkyl, alkenyl, cycloalkenyl,
alkynyl, cycloalkyl, or heterocyclyl is optionalgubstituted with one or more

—OH, halogen, —N§ oxo, -CN-R°® —OR®, -NF°R®, -SSP, —S(O}NR°R®, —S(O}R®,
—NRPS(ORNRRS, -NRPS(OXR®, —S(O)NRR?®, —-S(0O)R, —NRS(O)NFR®, -NRPS(O)F,
heterocycle, aryl, or heteroaryl; and wherein tetefocyclyl is not attached via a nitrogen atom,;

Y2 is -NR-, —(CR%)m—, —C(O)—, —C(R2NH-, —(CR2)mO—, —C(O)N(R)-,

—N(R)C(0)—, =S(OIN(R?)—, -N(R)S(O)—, -N(R)C(O)N(R’)—, -N(R)C(S)N(R)-,

—C(0)O-, —0OC(0O)—, —OC(O)NfR-, -N(R)C(0O)O—, —C(O)N(RO—, -N(R)C(S)-,
—C(S)N(R)—, or —-OC(0O)O—; wherein the bond on the left siti¥?, as drawn, is bound to the
ring and the bond on the right side of therYoiety, as drawn, is bound td;R

R?is independently, at each occurrence, —H, —D, —@i3:,Cscycloalkyl, or
—C1-Cealkyl, wherein each alkyl or cycloalkyl is optiofyasubstituted with one or more
—NHz, wherein 2 R together with the carbon atom to which they ah lattached, can combine
to form a 3- to 8-membered cycloalkyl,

RPis independently, at each occurrence, —H, —S&lkyl, —Cs-Cscycloalkyl,
—C>-Csalkenyl, or heterocyclyl containing 1-5 heteroat@akected from the group consisting of
N, S, P, and O; wherein each alkyl, cycloalkyl e, or heterocycle is optionally substituted
with one or more —OH, halogen, -N®xo0, -CN,-R°, -OR, -NFR°R®, -SF,

—S(OYNRRE, —S(OYR®, -NRPS(ORNRR®, —~NFPS(ORR®, —S(O)NRRS, —S(O)R,
—NRPS(O)NRR®, —NRPS(O)R, heterocycle, aryl, heteroaryl, —(@k0OH, -Ci-Csalkyl, -CFs, -
CHR, or -CHF;

R®is —H, —G-Csalkyl, a 3- to 12-membered monocyclic or polycydtieterocycle,
-Cs-Cscycloalkyl, or —(CH)n-R®, wherein each alkyl, heterocycle, or cycloalkybjsionally
substituted with one or more +Csalkyl, -OH, —NH, -OR’, -NHR®, -(CH.)nOH, heterocyclyl,
or spiroheterocyclyl; or

R2 can combine with Rto form a 3- to 12-membered monocyclic or polyiycl

heterocycle or a 5- to 12-membered spiroheterocydierein each heterocycle or
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spiroheterocycle is optionally substituted with @menore —G-Csalkyl, —OH, —NH, oxo,
heteroaryl, heterocyclyl, -(ChhNH2, -(CH2)nOH,-CFs, -CHF,, or -CHF, provided that the
heterocycle formed by the combination ofddd Ris not an optionally substituted piperazinyl;

R® and R are independently, at each occurrence, —H, —-Geélkyl, —G-Csalkenyl,
—C4-Cgeycloalkenyl, —G-Cealkynyl, —G-Cgcycloalkyl, a monocyclic or polycyclic 3- to 12-
membered heterocycle, -QR SR, halogen, -NRR8, —NQ, or —CN;

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

m is independently, at each occurrence, 1, 2, 8,0¢,6; and

n is independently, at each occurrence, 0, 1,2, 8,6, 7, 8, 9, or 10.

Claim 2. The compound of claim 1, or a pharmacellyi@acceptable salt, prodrug, solvate,

hydrate, tautomer, or isomer thereof, wherefrisyY-NR-.

Claim 3. The compound of any one of claims 1-2a pharmaceutically acceptable salt,
prodrug, solvate, hydrate, tautomer, or isomerethiewherein Rand R together with the atom
to which they are attached combine to form a 32enembered monocyclic heterocycle or a 3-
to 12-membered polycyclic heterocycle, whereinhterocycle is optionally substituted with
one or more —GCsalkyl, —-OH, —NR, -(CHz)nNH2, -(CH)nOH,-CFs, -CHF,, or -CH:F.

Claim 4. The compound of any one of claims 1-3a pharmaceutically acceptable salt,
prodrug, solvate, hydrate, tautomer, or isomerethiewherein Rand R together with the atoms
to which they are attached combine to form a 3-2enembered spiroheterocycle, wherein the
spiroheterocycle is optionally substituted with @menore —G-Cesalkyl, —OH, —NH,

-(CH2)nNHz, -(CH)nOH,-CFs, -CHR, or -CHF.

Claim 5. The compound of claim 4, or a pharmacallti@cceptable salt, prodrug, solvate,
hydrate, tautomer, or isomer thereof, wherein thehketerocycle is optionally substituted with

one or more —¢Cealkyl.
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Claim 6. The compound of any one of claims 4 anar & pharmaceutically acceptable
salt, prodrug, solvate, hydrate, tautomer, or igaitmereof, wherein the spiroheterocycle is
optionally substituted with one or more -ANH

Claim 7. The compound of claim 1, wherein the coommbof Formula IV is a compound
of Formula IV-Q:

IV-Q

or a pharmaceutically acceptable salt, prodrug,ase) hydrate, tautomer, or isomer
thereof, wherein:

e
(R1)r®/
R*is :

Ais a 5- to 12-membered monocyclic or polycycligl@r heteroaryl, provided that the

> [
heteroaryl is noQ or[) ;

R! is independently, at each occurrence, —H,%®Rlogen, -G Cgalkyl, -CN, or
—NR°RS;

Y!is —S- or a direct bond,;

XtisNorC;

X2is N or CH;

B, including the atoms at the points of attachmisr, monocyclic or polycyclic 5- to 12-
membered heterocycle or a monocyclic or polycysiito 12-membered heteroaryl, wherein
each heterocycle or heteroaryl is optionally siigtd with one or more
—Ci1-Cealkyl, -OH, —NH, oxo, -(CH)nNH2, -(CH)nOH,-CFs, -CHFR, or -CHF;

R?is -H, —OH, —-NRR®, —G;-Cgalkyl, or -NH; wherein each alkyl is optionally
substituted with one or more —OH, halogen, 2QiR -NFR5;
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Y2 is -\NR-, wherein the bond on the left side of ¥s drawn, is bound to the ring and
the bond on the right side of thé moiety, as drawn, is bound td;R

R is combined with Rto form a 3- to 12-membered monocyclic or polyaycl
heterocycle or a 5- to 12-membered spiroheterocydierein each heterocycle or
spiroheterocycle is optionally substituted with amenore —G-Cealkyl, —OH, —NH,
-(CH2)nNH2, -(CH2)nOH,-CFs, -CHFR,, or -CHF, provided that the heterocycle formed by the
combination of Rand Ris not an optionally substituted piperazinyl;

R® and R are independently, at each occurrence, —H arGgalkyl;

m is independently, at each occurrence, 1, 2, 8,0¢,6; and

n is independently, at each occurrence, 0, 1,2, 8,6, 7, 8, 9, or 10.

Claim 8. The compound of any one of claims 1-7a pharmaceutically acceptable salt,
prodrug, solvate, hydrate, tautomer, or isomeretbierwherein A is monocyclic or polycyclic
aryl.

Claim 9. The compound of any one of claims 1-7a pharmaceutically acceptable salt,
prodrug, solvate, hydrate, tautomer, or isomeretbierwherein A is monocyclic or polycyclic
heteroaryl.

Claim 10. The compound of any one of claims 1-% pharmaceutically acceptable salt,

prodrug, solvate, hydrate, tautomer, or isomeretbemwherein Y is —S—.

Claim 11. The compound of any one of claims 1-% pharmaceutically acceptable salt,

prodrug, solvate, hydrate, tautomer, or isomeretiemwherein ¥ is a direct bond.

Claim 12. The compound of any one of claims 1-115 pharmaceutically acceptable salt,
prodrug, solvate, hydrate, tautomer, or isomereibierwherein Ris independently, at each
occurrence, —H, halogen or —RR®.

Claim 13. The compound of any one of claims 1-123 pharmaceutically acceptable salt,
prodrug, solvate, hydrate, tautomer, or isomerebiemwherein Ris —G-Csalkyl, wherein the

alkyl is optionally substituted with one or moreHhalogen, —OR or -NFR.

Claim 14. The compound of any one of claims 1-123 pharmaceutically acceptable salt,

prodrug, solvate, hydrate, tautomer, or isomerethiewherein Ris methyl.
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Claim 15. The compound of any one of claims 1-14 pharmaceutically acceptable salt,

prodrug, solvate, hydrate, tautomer, or isomereibiervherein X is N and X is N.

Claim 16. The compound of any one of claims 1-14 pharmaceutically acceptable salt,

prodrug, solvate, hydrate, tautomer, or isomeretiemwherein X is C and X is N.

Claim 17. The compound of any one of claims 1-1@& pharmaceutically acceptable salt,
prodrug, solvate, hydrate, tautomer, or isomeretbierwherein B, including the atoms at the
points of attachment, is a monocyclic 5- to 12-merall heterocycle or a polycyclic 5- to 12-
membered heterocycle, wherein each heterocycletisrally substituted with one or more +C
Cealkyl, -OH, —NHR, oxo, -(CH)nNHz2, -(CHz)nOH,-CFs, -CHF,, or -CHF.

Claim 18. The compound of any one of claims 1-1@& pharmaceutically acceptable salt,
prodrug, solvate, hydrate, tautomer, or isomerethiewherein B, including the atoms at the
points of attachment, is a monocyclic 5- to 12-merel heteroaryl or a polycyclic 5- to 12-
membered heteroaryl, wherein each heteroaryl ismgity substituted with one or more +C
Cealkyl, -OH, —NHR, oxo, -(CH)nNHz2, -(CHz)nOH,-CFs, -CHF,, or -CHF.

Claim 19. A compound selected from the group caingjf:

1 =N

Lfck |

2 NFN
Cl | 7
Cl

2
N/ N

3
CH,
cl = N
Cl N I NH,
N 5
N
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52

or a pharmaceutically acceptable salt, prodrulgase, hydrate, tautomer, or isomer of

any of the foregoing.
The compound of claim 19, or a pharmacally acceptable salt, prodrug

Claim 20.
solvate, hydrate, tautomer, or isomer thereof,csetefrom the group consisting of

2 =N
L
Cl =

2\
-

15
cl
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22
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30
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Claim 21. A pharmaceutical composition comprisingompound of any one of claims 1-20,
or a pharmaceutically acceptable salt, prodrug,ate) hydrate, tautomer, or isomer thereof, and

a pharmaceutically acceptable carrier.

Claim 22. Use of a compound of any one of clainZ)ler a pharmaceutically acceptable
salt, prodrug, solvate, hydrate, tautomer, or isoimereof, in the manufacture of a medicament

for treating a disease associated with SHP2 mddualat

Claim 23. The use of claim 22, wherein the diséaselected from Noonan Syndrome,
Leopard Syndrome, juvenile myelomonocytic leukemmesiroblastoma, melanoma, acute

myeloid leukemia and cancers of the breast, lunbcaton.

Claim 24. Use of a pharmaceutical composition ainel21 in the manufacture of a

medicament for treating a disease associated wifP23nodulation.
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