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CLAIMS

1. A compound represented by Formula |
o)

Ri3 N/Y“R
R4 R | /)\ 1
R5 a N N Y2

Rs R4

R, YNb Rio

RgRg (|)

or a salt, ester, or prodrug thereof, wherein:

subscriptais O or 1;

subscriptbis O or 1;

Y1is a direct bond or CR17Rus;

Y2 is selected from the group consisting of Ci-salkyl, amino, Ci-4alkylC(O)O-,
Ci-4alkylamino and Ci-saminoalkyl;

R1 is selected from the group consisting of Cs-10aryl, Cs-scycloalkyl, Cs-scycloalkenyl, and
a 5-10 membered heteroaryl group having 1 to 4 heteroatoms or groups as ring
vertices independently selected from N, C(O), O, and S; said aryl or heteroaryl of R1
is optionally substituted with 1 to 5 R12 groups independently selected from the group
consisting of halo, hydroxy, amino, Ci-salkylamino, di(Ci-salkyl)amino, cyano,
Ci-aalkyl, Ci-salkoxy, Ci-shydroxyalkyl, Ci-shaloalkyl, Ci-saminoalkyl,
Cs-scycloalkyl, Cs-scycloalkenyl, NR1sC(O)R14, NR15C(O)OR14, NR14C(O)NR1sRs,
NR15S(O)R14, NR15S(0)2R14, C(O)NR15R16, S(O)NR15R16, S(O)2NR15R16, C(O)R14,
C(O)OR14, OR14, SR14, S(O)R14, and S(O)2R14;

Rz, Rs3, R1o0, and Rz are each independently selected from the group consisting of hydrogen,
Ci-salkyl, and Cs-scycloalkyl;

R4, Rs, Rs, and Rg are each independently selected from the group consisting of hydrogen,
cyano, Ci-salkyl, Ci-4alkoxy, amino, hydroxy, Cs-scycloalkyl, halo, and
Ci-4alkylamino;

Rs is selected from the group consisting of amino, Ci-saminoalkyl, and Ci-salkylamino;
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Rz is selected from the group consisting of hydrogen, amido, cyano, halo, and hydroxy, or is
selected from the group consisting of Ci-salkyl, Ci-shydroxyalkyl, Cs-scycloalkyl,
phenyl, and 5- or 6- membered heteroaryl, any of which is optionally substituted with
one to five groups independently selected from the group consisting of amino, halo,
hydroxy, cyano, Ci-salkyl, Ci-salkoxy, Ci-shaloalkyl, Ci-shaloalkoxy, Ci-salkylamino,
and Ci-saminoalkyl;

or Re and Ry together with the carbon atom to which they are both attached form a 3- to 7-
membered saturated or unsaturated ring, having 0 to 3 heteroatoms or groups as ring
vertices independently selected from N, C(O), O, and S(O)m;

subscript mis 0, 1, or 2;

said saturated or unsaturated ring formed by Re and Rz is unsubstituted or substituted with 1
to 3 groups independently selected from the group consisting of amino, halo,
hydroxy, cyano, Ci-salkyl, Ci-salkoxy, Ci-shaloalkyl, Ci-shaloalkoxy, Ci-salkylamino
and Ci-saminoalkyl,

any two groups of Rz, Rs3, R4, Rs, R7, Rs, Rg, Rio and R11 can form a 5 to 6 membered ring,
having 0 to 2 heteroatoms as ring verticess elected from N, O and S;

any two groups of Rz, R4, Re, Rs and R1o can form a direct bond, or a 1 or 2 atom carbon
bridge;

Ras is selected from the group consisting of hydrogen, halo, cyano, Ci-salkyl,
Cu-shaloalkyl, Ci-shydroxyalkyl, Ci-6 dihydroxyalkyl, -NH-NHR19, -NHR19, -OR1s,
-NHC(O)R19, -NHC(O)NHR19, -NHS(O)2NHR19, -NHS(O)2R19, -C(O)ORIy,
-C(O)NR19R20, -C(O)NH(CH2)qOH, -C(O)NH(CH2)qR21, -C(O)R21, -NHz, -OH,
-S(0)2NR19R20, Cs-scycloalkyl, aryl, heterocyclyl having 1-5 heteroatoms as ring
vertices selected from N, O, S and P, heteroaryl having 1-5 heteroatoms as ring
vertices selected from N, O, S and P; wherein the subscript g is an integer of from 0
to 6; and wherein aryl, heteroaryl, heterocyclyl and cycloalkyl are substituted with 0
to 3 groups independently selected from the group consisting of Ci-salkyl, —OH,
-NHz, -OR21, halo, cyano, and oxo;

R14, R15 and Rie are each independently selected from the group consisting of hydrogen,

Cu-salkyl, Cs-scycloalkyl, Cs-10aryl and 5-10 membered heteroaryl, each of which is
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optionally substituted by one or more groups independently selected from the group
consisting of amido, amino, halo, hydroxy, cyano, Ci-salkyl, Ci-salkoxy,
Ci-shaloalkyl, Ci-shaloalkoxy, Ci-salkylamino and Ci-saminoalkyl;

Ri7 and Ras are each independently selected from the group consisting of hydrogen,
Cu-salkyl, and CFs;

R19 and R2o are each independently selected from the group consisting of hydrogen,
Cu-salkyl, Ci-shaloalkyl, Ci-shydroxyalkyl, C2-salkenyl, Cz-salkynyl and
Cs-scycloalkyl; and

each R21 is independently selected from the group consisting of hydrogen, -OH, Ci-6 alkyl,
Cuishaloalkyl, Ci-shydroxyalkyl, Cz-salkenyl, C2-salkynyl and Cs-scycloalkyl.

2. The compound of claim 1, wherein:

subscriptais O or 1;

subscript b is 0 or 1,

Y1is a direct bond or CRi17Rus;

Y2 is selected from the group consisting of Ci-4alkyl, amino, Ci-4alkylC(O)O-,
Ci-4alkylamino and Ci-saminoalkyl;

R1 is selected from the group consisting of Cs-10aryl, Cs-scycloalkyl, Cs-scycloalkenyl, and
a 5-10 membered heteroaryl group having 1 to 4 heteroatoms or groups as ring
vertices independently selected from N, C(O), O, and S; said aryl or heteroaryl of R1
is optionally substituted with 1 to 5 R12 groups independently selected from the group
consisting of halo, hydroxy, amino, Ci-salkylamino, di(Ci-salkyl)amino, cyano,
Cu-aalkyl, Ci-4alkoxy, Ci-shydroxyalkyl, Ci-shaloalkyl, Ci-4aminoalkyl,
Cs-scycloalkyl, Cs-scycloalkenyl, NR1sC(O)R14, NR15C(O)OR14, NR14C(O)NR15R1s,
NR15S(O)R14, NR15S(0)2R14, C(O)NR15R16, S(O)NR15R16, S(O)2NR15R16, C(O) R4,
C(O)OR14, OR14, SR14, S(O)R14, and S(O)2R14;

Rz, Rs3, R1o0, and Ru1 are each independently selected from the group consisting of hydrogen,
Ci-salkyl, and Cs-scycloalkyl;
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R4, Rs, Rg, and Rg are each independently selected from the group consisting of hydrogen,
cyano, Ci-salkyl, Ci-salkoxy, amino, hydroxy, Cs-scycloalkyl, halo, and
Ci-salkylamino;

Re is selected from the group consisting of amino, Ci-saminoalkyl, and Ci-salkylamino;

Rz is selected from the group consisting of hydrogen, halo, and hydroxy, or is selected from
the group consisting of amido, Ci-4alkyl, Ci-shydroxyalkyl, Cs-scycloalkyl, phenyl,
and 5- or 6- membered heteroaryl, any of which is optionally substituted with one to
five groups independently selected from the group consisting of amino, halo,
hydroxy, cyano, Ci-salkyl, Ci-salkoxy, Ci-shaloalkyl, Ci-shaloalkoxy, Ci-salkylamino,
and Ci-saminoalkyl;

or Re and Ry together with the carbon atom to which they are both attached form a 3- to 7-
membered saturated or unsaturated ring, having 0 to 3 heteroatoms or groups as ring
vertices independently selected from N, C(O), O, and S(O)m;

subscript mis 0, 1, or 2;

said saturated ring formed by Re and Ry7 is unsubstituted or substituted with 1 to 3 groups
independently selected from the group consisting of amino, halo, hydroxy, cyano,
Cu-aalkyl, Ci-4alkoxy, Ci-shaloalkyl, Ci-shaloalkoxy, Ci-salkylamino and
Ci-saminoalkyl;

any two groups of Rz, Rs3, R4, Rs, R7, Rs, Rg, Rio and R11 can form a 5 to 6 membered ring,
having 0 to 2 heteroatoms as ring vertices selected from N, O and S;

any two groups of Rz, R4, Re, Rs and R1o can form a direct bond, or a 1 or 2 atom carbon
bridge;

Ris is selected from the group consisting of hydrogen, halo, cyano, Ci-salkyl,

Cu-shaloalkyl, Ci-shydroxyalkyl, Ci-sdihydroxyalkyl, -NH-NHR19, -NHR19, -OR1,
-NHC(O)R19, -NHC(O)NHR19, -NHS(O)2NHR19, -NHS(O)2R19, -C(O)ORIy,
-C(O)NR19R20, -C(O)NH(CH2)qOH, -C(O)NH(CH2)qR21, -C(O)R21, -NHz, -OH,
-S(0)2NR19R20, Cs-scycloalkyl, aryl, heterocyclyl having 1-5 heteroatoms as ring
vertices selected from N, O, S and P, heteroaryl having 1-5 heteroatoms as ring
vertices selected from N, O, S and P; wherein the subscript g is an integer of from 0

to 6; and wherein aryl, heteroaryl, heterocyclyl and cycloalkyl are substituted with 0
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to 3 groups independently selected from the group consisting of Ci-salkyl, —-OH,
-NHz2, -OR21, halo, cyano, and oxo;

Ri4, R15 and Rie are each independently selected from the group consisting of hydrogen,
Cu-aalkyl, Cs-scycloalkyl, Ce-10aryl and 5-10 membered heteroaryl, each of which is
optionally substituted by one or more groups independently selected from the group
consisting of halo, hydroxy, cyano, and Ci-salkyl;

Ri7 and Rus are each independently selected from the group consisting of hydrogen,
Cuaalkyl, and CFs;

Ri9 and R2o are each independently selected from the group consisting of hydrogen,
Cusalkyl, Ci-shaloalkyl, Ci-shydroxyalkyl, C2-salkenyl, C2-salkynyl and
Cs-scycloalkyl; and

each Rz1 is independently selected from the group consisting of hydrogen, -OH, Ci-6 alkyl,
Cu-shaloalkyl, Ci-shydroxyalkyl, Cz-salkenyl, C2-salkynyl and Cs-scycloalkyl.

3. The compound of claim 1, wherein subscripts a and b are each 1.
4. The compound of claim 1, wherein Y1 is a direct bond.

5. The compound of claim 1, wherein Y2 is Ci-salkyl.

6. The compound of claim 5, wherein Y2 is methyl.

7. The compound of claim 1, wherein

Ras is selected from the group consisting of hydrogen, halo, Ci-salkyl, Ci-shaloalkyl,
Cu-shydroxyalkyl, Ci-sdihydroxyalkyl, Cs-scycloalkyl, a 3- or 6-membered
heterocyclyl having 1-3 heteroatoms as ring vertices selected from N, O and S;
wherein heterocyclyl and cycloalkyl are substituted with 0 to 3 groups independently
selected from the group consisting of Ci-4alkyl, -OH, -NHz, -OR21, halo, cyano and

0X0.

8. The compound of claim 7, wherein Rus is selected from the group

consisting of hydrogen, halo, Ci-salkyl, and Ci-shaloalkyl.
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9. The compound of claim 8, wherein Rus is hydrogen, Cl, Br, methyl, or
CFs.

10.  The compound of claim 1, wherein

R1 is selected from the group consisting of Cs-10aryl and a 5- to 9- membered heteroary!l
group having 1 to 4 heteroatoms groups as ring vertices independently selected from
N, C(0), O, and S; and is optionally substituted with 1 to 5 Ri2 groups independently
selected from the group consisting of halo, hydroxy, amino, Ci-salkylamino,
di(Ca-salkyl)amino, cyano, Ci-salkyl, Ci-salkoxy, Ci-shydroxyalkyl, Ci-shaloalkyl,
Ci-saminoalkyl, Cs-scycloalkyl, Cs-scycloalkenyl, NR1sC(O)R14, NR1sC(O)OR14,
NR14C(O)NR1sR16, NR15S(O)R14, NR15S(0)2R14, C(O)NR15R16, S(O)NR1sR1s,
S(0)2NR1sR16, C(O)R14, C(O)OR14, OR14, SR14, S(O)R14, and S(O)2R1a.

11.  The compound of claim 10, wherein
R1 is phenyl or a 5- to 6-member heteroaryl group having 1 to 4 heteroatoms as ring vertices
independently selected from N, O, and S; and is optionally substituted with 1, 2 or 3
R12 groups independently selected from the group consisting of halo, hydroxy, amino,
Ci-aalkylamino, di(Ci-4alkyl)amino, Ci-salkyl, Ci-salkoxy, Ci-shaloalkyl,
Ci-aaminoalkyl, and OR1a.

12.  The compound of claim 1, wherein Rz, R3, R4, Rs, Rs, Re, R10 and Rui1 are
hydrogen.

13.  The compound of claim 1, wherein:
Re is selected from the group consisting of amino, Ci-saminoalkyl, and Ci-salkylamino; and
Rz is selected from the group consisting of hydrogen, amido, cyano, halo, and hydroxy, or is
selected from the group consisting of Ci-salkyl, Ci-shydroxyalkyl, Cs-scycloalkyl,
phenyl, and 5- or 6- membered heteroaryl, any of which is optionally substituted with
one or two groups selected from the group consisting of amino, halo, hydroxy, cyano,

trifluoromethyl, trifluoromethoxy, Ci-salkyl, and Ci-4alkoxy.
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14, The compound of claim 13, wherein
Re is amino or aminomethyl; and

R7 is selected from the group consisting of hydroxy, Ci-salkyl, and Ci-shydroxyalkyl.

15.  The compound of claim 1, wherein
Re and R7 together with the carbon atom to which they are both attached form a 3- to 7-
membered saturated or unsaturated ring having 1 to 3 heteroatoms or groups as ring
vertices independently selected from N, C(O), O, and S(O)m, and that is optionally
substituted with one or two groups independently selected from the group consisting

of amino, halo, hydroxy, Ci-salkyl, Ci-salkoxy, Ci-salkylamino and Ci-saminoalkyl.

16. The compound of claim 15, wherein
Re and Ry together with the carbon atom to which they are both attached form a 4- to 6-
membered saturated ring having 1 to 3 heteroatoms as ring vertices independently
selected from N and O, and that is optionally substituted with one or two groups
independently selected from the group consisting of amino, halo, hydroxy, Ci-salkyl,
Ci-salkoxy, Ci-salkylamino and Ci-saminoalkyl.

17.  The compound of claim 1, wherein
Re and Ry together with the carbon atom to which they are both attached form a 3- to 7-
membered cycloalkyl ring that is optionally substituted with one or two groups
independently selected from the group consisting of amino, halo, hydroxy, Ci-salkyl,

Ci-4alkoxy, Ci-salkylamino and Ci-saminoalkyl.

18.  The compound of claim 1, wherein
R1 is selected from the group consisting of phenyl, pyridyl, pyrimidinyl, pyrazinyl,
pyridazinyl, and 1,2,4-triazinyl; and is optionally substituted with 1, 2, or 3 R12
independently selected from the group consisting of halo, hydroxy, amino,
Ci-aalkylamino, di(Cu-4alkyl)amino, Ci-salkyl, Ci-salkoxy, Ci-shaloalkyl,
Ci4aminoalkyl, and ORu4.
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19. The compound of claim 18, wherein Rz is phenyl or pyridyl, each of
which is substituted with 1 to 3 Ri2.

20.  The compound of claim 1, wherein Ru is selected from the group

consisting of:

Rz
o, o e E)

12

R

Ris Ri2 Ri2 Ri2 Ry Ri2

R12

aﬂ@ /@ /@\ E/@Rm % z%@/
Riz Riz, K Riz, Riz , R12 , P

R12
Riz R12 = Ri2
R12 “ |N R pZ
e Rz % R12 51'7. /QN( . |N
E; R12, R12 , R12 , R12 , ‘71% , uLLLL ,
Ri2
SN - SN N Ri2 N Ri2
I = 12~ I I I

N N I N N R, N ~ N
N 5“& N 12 ~_N
R12 ,377 R12, , Riz R12 , R12 ,%LLL ,

Ri2
~ "N /N\N
NZON SN 1N <
B A Y ke
1'77 Rz, Riz 51‘1 N"" and Riz

each Rz is independently selected from the group consisting of halo, hydroxy, amino,
Ci-4alkylamino, di(Ci-salkyl)amino, Ci-salkyl, Ci-4alkoxy, Ci-shaloalkyl,
Ci-aaminoalkyl, and OR1a.
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21. The compound of claim 20, wherein Rz is selected from the group

Ri2 NN
|
jLL( | R12 i‘s Ri2 E/Q\H\Rm
R1z , Ri2 , and R :

12

consisting of:

22.  The compound of claim 1, wherein Ru4 is selected from the group
consisting of Cs-10aryl and a 5-10 membered heteroaryl, each of which is optionally substituted
by one or more groups independently selected from the group consisting of halo, hydroxy,

cyano, and Ci-salkyl.

23.  The compound of claim 22, wherein R4 is phenyl or a 5-6 membered
heteroaryl having 1 to 4 heteroatoms as ring vertices independently selected from N, O, and S,
each of which is optionally substituted by one or two groups independently selected from the

group consisting of halo, hydroxy, cyano, and Ci-4alkyl.

24.  The compound of claim 1, wherein Ru4 is selected from the group
consisting of Cs-10aryl and a 5-10 membered heteroaryl, each of which is optionally substituted
by one or more groups independently selected from the group consisting of Ci-salkylamido,
amino, halo, hydroxy, cyano, Ci-salkyl, Ci-salkoxy, Ci-shaloalkyl, Ci-shaloalkoxy,

Ci-salkylamino and Ci-saminoalkyl.

25. The compound of claim 1, wherein Rz is

each Rizis independently selected from the group consisting of halo, hydroxy, amino,
Ci-salkylamino, di(Ci-salkyl)amino, Ci-salkyl, Ci-salkoxy, Ci-shaloalkyl, and
Ci-4aminoalkyl; and

Raa is phenyl or a 5-6 membered heteroaryl having

1 to 4 heteroatoms as ring vertices independently selected from N, O, and S, each of
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which is optionally substituted by one or two groups independently selected from the
group consisting of Ci-4alkylamido, halo, hydroxy, cyano, and Ci-salkyl.

26.  The compound of claim 1, wherein each Riz is independently selected
from the group consisting of F, Cl, Br, CHs, OCHs, CF3,

E\OQ’ ﬁod”/, ;\OEN,NH gOJjN, -

27.  The compound of claim 1, having a structure selected from the group

, and

consisting of:
Cl Cl

F
Cl o cl .
(@]
e Ao O
ANJ\/'L g ANJ\/'L
X NH
NS N N 2
NH nl
NH> 2 o}
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28. A compound of claim 1, for use as a medicament.

29. A compound of claim 1, for use in the treatment of a disease driven by one
or more PTPN11 mutations.

30. A compound of claim 1, for use in the treatment of cancer.

31.  The compound of claim 30, wherein the cancer is selected from the group

consisting of leukemia, melanoma, breast cancer, and colon cancer.

32. A compound of claim 1, for use in the manufacture of a medicament for

the prevention or treatment of a disease or condition ameliorated by the inhibition of PTPN11.

33. A pharmaceutical composition comprising a compound of claim 1,

together with a pharmaceutically acceptable carrier.
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34. A method of inhibition of PTPN11 comprising contacting PTPN11 with a

compound of claim 1.

35. Use of a compound of claim 1 in the manufacture of a medicament for the

treatment of a PTPN11-mediated disease.
36. The use of claim 35, wherein the disease is cancer.

37.  The use of claim 36, wherein the cancer is selected from the group

consisting of breast cancer, colon cancer, leukemia, and melanoma.

38.  Use of a compound of claim 1 in the manufacture of a medicament for
the treatment of a PTPN11-mediated disease, wherein the medicament further comprises

another therapeutic agent.
39. The use of claim 38, wherein the disease is cancer.

40.  The use of claim 39, wherein the cancer is selected from the group

consisting of breast cancer, colon cancer, leukemia, and melanoma.
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