Claims:

1. A compound of the Formula II”:

v X1\X2
(RUF@/ O )\Y2'R3

B

'

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

A is cycloalkyl, heterocycloalkyl, aryl, or hetergg wherein cycloalkyl,
heterocycloalkyl, aryl, and heteroaryl are 5- ted@mbered monocyclic or 5- to 12-membered
polycyclic;

R! is independently, at each occurrence, —H-Ggalkyl, —CG-Cgalkenyl,
—Cs-Cgeycloalkenyl, —G-Cgalkynyl, —G-Cscycloalkyl, —OH, —OR, halogen, -N@ —CN,
—NR°R?, —SF, —S(O}NR°R®, —S(O)R®, -NRPS(ORNR°R?,

—NRPS(O)RR®, —S(O)NRRS®,

—-S(O)R, -NRPS(O)NRR?, -NRS(0)R, —C(O)R, —CQR®, —C(O)NRR®, -NRC(O)R’,
monocyclic or polycyclic heterocyclyl, spiroheteyetyl, heteroaryl, or oxo, wherein each alkyl,
alkenyl, cycloalkenyl, alkynyl, cycloalkyl, hetengadyl, spiroheterocyclyl, or heteroaryl is
optionally substituted with one or more —OH, halogeNQ, oxo, =0, —-CN, -R —-OF,

—NRPR®, —SF, —S(OINRSR?, —S(O}R®, —~NRPS(ORNRR®, ~NFPS(ORR®, —S(O)NRR?,

—S(O)R, —\NRPS(O)NRR®, —_NRPS(O)R, heterocycle, aryl, or heteroaryl;

Y1is —S—, a direct bond, -NH-, —=S¢9)-S(0O}-NH-, —-C(=CH)-, -CH-, or -S(O)-;

Xtis N or CR,

X2is N or CH;

B, including the atoms at the points of attachmesmd, monocyclic or polycyclic 5-to 12-
membered heterocycle or a monocyclic or polycysiio 12-membered heteroaryl;

Y?is —=NR-, —(CR2)m—, —O—, —C(0O)—, —C(®NH—, —(CR%)mO—, —C(O)N(R)-,
—N(R)C(O)—, =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)N(B—-, -N(R)C(0)O—, —C(O)N(RO—, —-N(R)C(S)—, —C(S)N(R—, or
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—OC(0)O—; wherein the bond on the left side éf &6 drawn, is bound to the ring and the bond
on the right side of the %moiety, as drawn, is bound t&;R

R?is independently, at each occurrence,—H, —OH;G#Cycloalkyl, —G-Csalkyl, 3- to
12-membered heterocyclyl, or —(@ktaryl, wherein each alkyl or cycloalkyl is optiolyal
substituted with one or more —MHbr wherein 2 R together with the carbon atom to which they
are both attached, can combine to form a 3- to Bvoeeed cycloalkyl;

RPis independently, at each occurrence, —-H, —OH;Gdalkyl, —Gs-Cscycloalkyl,
—G-Cealkenyl, —(CH)n-aryl, heterocyclyl containing 1-5 heteroatoms sield from the group
consisting of N, S, P, and O, or heteroaryl comgri-5 heteroatoms selected from the group
consisting of N, S, P, and O; wherein each alkyt]aalkyl, alkenyl, heterocycle, heteroaryl, or
—(CHp)n-aryl is optionally substituted with one or moreHalogen, —-N@ oxo, —CN, -R,
—OR, -NRPRS, ~SF, —S(OINR°R?, —S(O)R®, -NFPS(OpNRR®, —NRPS(OBR®, —S(O)NRR?,
—S(0)R, -NRPS(O)NFR®, _NRPS(O)R, —C(O)NFR®, —NRPC(O)R, heterocycle, aryl,
heteroaryl, -(Ck)nOH, —-G-Csalkyl, -CF, —CHR, or —-CHF;

R? is independently —H, -N$1—OR’, —.CN, —G-Csalkyl, —G-Csalkenyl, —G-
Cscycloalkenyl, —G-Csalkynyl, halogen, —C(O)OR—-Cs-Cscycloalkyl, aryl, heterocyclyl
containing 1-5 heteroatoms selected from the gomnsisting of N, S, P, and O, or heteroaryl
containing 1-5 heteroatoms selected from the gomngsisting of N, S, P, and O; wherein each
alkyl, alkenyl, cycloalkenyl, alkynyl, cycloalkyheterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more —OH, halogen, =N&o, R, —OF®, -NF°R®, -SP,

—S(OYNRR?, —S(O)R®, -NRPS(ORNRR®, —NRPS(O}R®, —~S(O)NRR®, —S(O)R,
—NRPS(O)NRR®, —-NRPS(O)R, heterocycle, aryl, or heteroaryl;

R3is independently —H, «@Csalkyl, a 3- to 12-membered monocyclic or polycyclic
heterocycle, a 5- to 12-membered spiroheteroc@iEscycloalkyl, —(CH)-RP, or
—(CH)nC(O)NRPR®, wherein each alkyl, spiroheterocycle, heterocymieycloalkyl is
optionally 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
spiroheterocycle is optionally substituted with @menore —G-Csalkyl, halogen, -OH, —OR
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—NH., -NHR, optionally substituted heteroaryl, optionally stituted heterocyclyl,
—(CH)nNH2, —(CH)nOH, —COOR, —CONHR, -CONH(CH),COOR’, -NHCOOR,
-0-C(0)-NRR®, —CR, —CHFR,, —CH:F, or =O; wherein the heteroaryl and heterocyadlgl a
optionally substituted with —CN;

R® and R are independently, at each occurrence, —H,-Ggalkyl, —C>-Cealkenyl,
—C4-Cgcycloalkenyl, —G-Cealkynyl, —G-Cgscycloalkyl, a monocyclic or polycyclic 3- to 12-
membered heterocycle, -QR SR, halogen, -NRR® —-NQ,, —CF;, or —CN;

R’ and R are independently, at each occurrence, —H,-Ggalkyl, —C-Csalkenyl,
—C4-Cgeycloalkenyl, —G-Cgalkynyl, —G-Cscycloalkyl, —OR, or a monocyclic or polycyclic 3-
to 12-membered heterocycle, wherein each alkykralk cycloalkenyl, alkynyl, cycloalkyl, or
heterocycle is optionally substituted with one aren—OH, —SH, —Nk —NO,, or —CN;

m is independently 1, 2, 3, 4, 5 or 6; and

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

provided that when Xis N and B ring is a monocyclic 5-membered hetgfa@ontaining

e
(R1)r@/ (N,
3-4 nitrogen atoms, then isnot S ; and

provided that when Xis N; X2 is CH and ¥ is NH; then R is not G-Cscycloalkyl or
heteroaryl.

2. A compound of the Formula VI:

VI
or a pharmaceutically acceptable salt, solvatetdtgdtautomer, or isomer thereof,

wherein:
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A is cycloalkyl, heterocycloalkyl, aryl, or hetergg wherein cycloalkyl,
heterocycloalkyl, aryl, and heteroaryl are 5- ted@mbered monocyclic or 5- to 12-membered
polycyclic;

R! is independently, at each occurrence, —H-Gglkyl, —C-Cealkenyl,
—C4-Cgeycloalkenyl, —G-Csalkynyl, —G-Cscycloalkyl, -OH, —OR, halogen, -N@ —CN,

—NRPR?, —SF, —S(O}NR°R®, —S(O)R®, -NFPS(OpNRR®, -NRPS(ORR®, —S(O)NRRS,

—-S(O)R, -NRPS(O)NRR®, -NRS(0)R, —C(O)R, —CQR®, —C(O)NRR®, -NRC(O)R’,
monocyclic or polycyclic heterocyclyl, spiroheteyatyl, heteroaryl, or oxo, wherein each alkyl,
alkenyl, cycloalkenyl, alkynyl, cycloalkyl, hetengadyl, spiroheterocyclyl, or heteroaryl is
optionally substituted with one or more —OH, halogeNQ, oxo, =O, —-CN, -R —OR,

—NRPR®, —-SF, —S(O}NR5R?, —S(O}R®, —~NRPS(ORNR°R®, ~NFPS(OpR®, —S(O)NRR?,

—S(0)R, -NRPS(O)NFR®, _NRPS(O)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;

X3isNorC;

B, including the atoms at the points of attachmismd, monocyclic or polycyclic 5-to 12-
membered heterocycle or a monocyclic or polycysiio 12-membered heteroaryl;

D, including the atoms at the points of attachmisnd, monocyclic 5-to 7-membered
heterocycle or a monocyclic 5-to 7-membered hetglhoa

Y2is -NR-, —(CR%)m—, —O—, —C(0)—, —C(NH—, —(CR%)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(O)O-,
—0OC(0O)—, —OC(O)N(B—, —-N(R)C(0)O—, —C(O)N(RO—, -N(R)C(S)—, —C(S)N(R—, or
—OC(0)O—; wherein the bond on the left side 6f &6 drawn, is bound to the ring and the bond
on the right side of the %moiety, as drawn, is bound t&;R

R?is independently, at each occurrence,—H, —OH;G4Cycloalkyl, —G-Cealkyl, 3- to
12-membered heterocyclyl, or —(@ktaryl, wherein each alkyl or cycloalkyl is optiolyal
substituted with one or more —MHbr wherein 2 R together with the carbon atom to which they

are both attached, can combine to form a 3- to Bvoeeed cycloalkyl;
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RPis independently, at each occurrence, —H, —OH;Gdalkyl, —CGs-Cscycloalkyl,
—C-Cealkenyl, —(CH)n-aryl, heterocyclyl containing 1-5 heteroatoms stelé from the group
consisting of N, S, P, and O, or heteroaryl comgri-5 heteroatoms selected from the group
consisting of N, S, P, and O; wherein each alkyt]aalkyl, alkenyl, heterocycle, heteroaryl, or
—(CHp)n-aryl is optionally substituted with one or moreHalogen, —N@ oxo, —CN, -R,
—OR, -NRRS, —SF, —S(O)NR°R?, —S(O}R®, ~NFPS(OpNRR®, -NRPS(ORR®, —S(O)NRR?,
—S(O)R, —\NRPS(O)NRR®, —_NRPS(0)R, —C(O)NRR®, -NRPC(O)R, heterocycle, aryl,
heteroaryl, -(Ck)nOH, —-G-Csalkyl, -CF, —CHR, or —-CHF;

R? is independently —H, —N{1—OR®, —CN, —G-Csalkyl, —G-Csalkenyl, —G-
Cscycloalkenyl, —G-Csalkynyl, halogen, —C(O)OR—-Gs-Cscycloalkyl, aryl, heterocyclyl
containing 1-5 heteroatoms selected from the gomnsisting of N, S, P, and O, or heteroaryl
containing 1-5 heteroatoms selected from the gomunsisting of N, S, P, and O; wherein each
alkyl, alkenyl, cycloalkenyl, alkynyl, cycloalkyheterocyclyl, aryl, or heteroaryl is optionally
substituted with one or more —OH, halogen, =N&Xo, —-CN,-R®, —-OF, -NFPR®, -SF®,
—S(OYNRR?, —S(O)}R®, -NRPS(ORNR°R®, —NRPS(O}R®, —S(O)NRR®, —S(O)R,
—NRPS(O)NRR®, -NRPS(0)R, heterocycle, aryl, or heteroaryl;

R? is independently —H, -@Csalkyl, a 3- to 12-membered monocyclic or polycyclic
heterocycle, a 5- to 12-membered spiroheteroc€scycloalkyl, or —(CH)r-R®, wherein
each alkyl, spiroheterocycle, heterocycle, or caiblgl is optionally substituted with one or more
—Ci-Csalkyl, —-OH, —-NH, —OR’, -NHR, —(CH,):OH, —(CH).C(O)NFPR®, heterocyclyl, or
spiroheterocyclyl; or

R® can combine with Rto form a 3- to 12-membered monocyclic or polyiycl
heterocycle or a 5- to 12-membered spiroheterocydierein each heterocycle or
spiroheterocycle is optionally substituted with @menore —G-Csalkyl, halogen, —-OH, —OR
—NHz, -NHR, optionally substituted heteroaryl, optionally stituted heterocyclyl,
—(CHg)nNH2, -(CH)nOH, —COOR, -CONHP, -CONH(CH)nCOOR, -NHCOOR,
-0-C(0)-NRR®, —CR, —CHFR,, —CH.F, or =O; wherein the heteroaryl and heterocyadlgl a
optionally substituted with —CN;
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R® and R are independently, at each occurrence, —H,-Ggalkyl, —C-Csalkenyl,
—C4-Cgeycloalkenyl, —G-Cealkynyl, —G-Cgcycloalkyl, a monocyclic or polycyclic 3- to 12-
membered heterocycleQR’, —SR,, halogen, -NRR®, —-NQ,, —CF;, or —CN;

R’ and R are independently, at each occurrence, —H,-Ggalkyl, —C>-Cgalkenyl,
—C4-Cgeycloalkenyl, —G-Cgalkynyl, —G-Cscycloalkyl, —OR, or a monocyclic or polycyclic 3-
to 12-membered heterocycle, wherein each alkyérglk cycloalkenyl, alkynyl, cycloalkyl, or
heterocycle is optionally substituted with one aren—OH, —SH, —NE —NO;, or —CN;

m is independently 1, 2, 3, 4, 5 or 6; and

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

3. The compound of claim 1 or 2, whereihi¥ —S— or a direct bond.

4. The compound of any one of claims 1-3, wheréimsXN.

5. The compound of any one of claims 1-3, wheréims)CR.

6. The compound of any one of claims 1-3, whereims .

7. The compound of any one of claims 1-3, whereis)CH.

8. The compound of any one of claims 1-7, whereim8uding the atoms at the

points of attachment, is a monocyclic 5-to 12-mematdeteroaryl.

9. The compound of any of one of claims 1-8, whefeis heterocycloalkyl.

10.  The compound of any of one of claims 1-8, wimefeis aryl or heteroaryl.

11.  The compound of any of one of claims 1-8, wimefeis phenyl or pyridyl.

12. The compound of any one of claims 1-11, wheRgiis independently —OH,
—NQ,, —CN, halogen, or —NTR®.

13. The compound of any of one of claims 1-12, wheY? is -NR-.

14. The compound of any of one of claims 1-13, wheR is —H or G-Csalkyl.

15. The compound of any of one of claims 1-14, wieRe is —G-Cgalkyl, a 3-to 12-
membered monocyclic heterocycle, or a 3-to 12-meetbpolycyclic heterocycle.
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16.  The compound of any of one of claims 1-13, wineR® and R together with the
atom to which they are attached combine to formmta 32-membered monocyclic heterocycle,
3-to 12-membered polycyclic heterocycle, or 5- 2o0ndembered spiroheterocycle.

17. The compound of claim 16, wherein heterocyclspirocycle formed by Rand
R?is substituted with one or more substituents setefrom the group consisting ofi-Cealkyl,
—OH, halogen, -Nk —NHR®, —CR, —CHP, or —-CHF.

18. The compound of claim 1 or 2, or a pharmacallji@cceptable salt, solvate,

stereoisomer, or tautomer thereof, selected frargtbup consisting of:
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7 —
N 5.
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19. The compound of claim 1 or 2, or a pharmacallji@cceptable salt, solvate,

stereoisomer, or tautomer thereof, selected fragtbup consisting of:
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(28),
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N NA N | J\ NH,
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(76), (77),

(78),
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(79), (80),
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(82), and (83).

20. A pharmaceutical composition comprising a conmabof any one of claims 1-19,
or a pharmaceutically acceptable salt, solvatetdtgdtautomer, or isomer thereof, and a
pharmaceutically acceptable carrier.

21. Use of an effective amount of a compound of@mgy of claims 1-19, or a
pharmaceutically acceptable salt, solvate, hydtatgpmer, or isomer thereof in the
manufacture of a medicament for treating a disaaseciated with SHP2 modulation in a
subject in need thereof.

22. The use of claim 21, wherein the disease ectsd from the group consisting of
Noonan Syndrome, Leopard Syndrome, juvenile myefwugtic leukemias, neuroblastoma,
melanoma, acute myeloid leukemia and cancers dirémest, lung and colon.
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23. A compound of any one of claims 1-19, or a pteareutically acceptable salt,
solvate, hydrate, tautomer, or isomer thereofuB® in treating or preventing a disease
associated with SHP2 modulation.

24, A compound of claim 23, wherein the diseaselscted from the group
consisting of Noonan Syndrome, Leopard Syndromerjile myelomonocytic leukemias,
neuroblastoma, melanoma, acute myeloid leukemiacanders of the breast, lung and colon.

25. Use of an effective amount of a pharmaceutioaiposition of claim 20 in the
manufacture of a medicament for treating a disaaseciated with SHP2 modulation in a
subject in need thereof.
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