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CLAIMS

We Claim:

1. A compound of formula I:

in which:

p is selected from 0 and 1;

q is sclected from 0 and 1;

Y, isselected from CH and N;
Y, s selected from CRg and N;
R, is —-XRj,; wherein Ry, is selected from Ce.joftyl, Cs.scycloalkyl, Csgeycloalkenyl and a 5-9
member heteroaryl group containing from 1 to # heteroatoms or groups independently selected
from N, C(0), O and S; wherein said aryl orleteroaryl of Ry, is substituted with 1 to 5 Ry groups
independently selected from halo, amino, fydroxy, N3, C,4alkyl, dimethyl-amino, hydroxy-
substituted-C,_salkyl, halo-substituted-
NHC(O)R0; and X is selected from

is selected from 0, 1 and 2; each

LY

4alkyl, amino-substituted-C,.salkyl, -C(O)OR o and -
ond, S(O),, O, C(0), CORyy, CR19R 100, NRy3; wherein m
ba and Ry, is independently selected from halo and Ci.alkyl,
1 and C4alkyl;

Ry, and Ry, are independepfly selected [rom hydrogen, Calkyl, C).4alkoxy, amino, hydroxy,

and Ry, is selected from hydro

Cjgeycloalkyl and Cpqalk
Ria and Ry are indepghdently selected from halo, carbonyl, Cualkyl, Cisalkoxy, amino,

hydroxy, Cs.gcycloallff] and C;_atkyl-amino;
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Ria  and Ry, arc independently selected from hydrogen, halo, carbonyl, Cy4alkyl, Cy4alkoxy,
amino, hydroxy, Cs.scycloalkyl and C_salkyl-amino;

Rs,  and Ry, are independently selected from hydrogen, carbonyl, C,.salkyl, C;4alkoxy
hydroxy, Cs.gcycloalkyl and C4alkyl-amino;

wherein any two groups selected from Ry, Rap, Ria, Rap, Rag. Rap, Rsy, Rsp and R, cgfffform a 5 to
6 member unsaturated or partially saturated ring;
Re¢  isselected from hydrogen, halo, cyano, Cj4alkyl, C.;alkoxy, amino-carfbnyl, halo-
substitutcd C)4alkyl, halo-substituted C,.4alkoxy, hydroxy-substituted C,4a
substituted Cj.salkyl, -S(O)1.2Rea, -C(S)R¢a, -C(O)NRg:Rs, -CANH)NRG,

wherein Rg, and Ry, are independently selecied from hydrogen and C,

and ~NRg,C(O)Re;
kyl;

R;  and Rg together with the carbon atom to which they are both affached form a 3 to 7 member
saturated or partially unsaturated ring that can optionally contain fo 3 heteroatoms or groups
independently selected from N, C(O), O and S(O)m; wherein mfs selected from 0, 1 and 2;
wherein said saturated ring formed by R7 and Rg can be unsujftituted or substituted with 1 to 3
groups independently selected from amino, hydroxy, methgfxy, halo, methyl, methyl-amino and

isobutyryloxy; or a pharmaceutically acceptable salt thegof.

2. The compound of claim 1 of Formula Ia:

in which:
n is selected from 1, 2§ and 4,
1s selected from 0 ghd 1,
is selected from and 1;
Y, isselecied frgfn CH and N,
Y, is selected ffom CR¢ and N; each
is indepgfidently selected from N, C{(O) and CRy; wherein only one Y, is C(O);
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Re s selected from hydrogen, halo, methyl and amino-carbony!;

Rs;  and Rg together with the carbon atom to which they are both attached form a3 to 7 memb
saturated or partially unsaturated ring that can optionally contain a heteroatom selected from }£, O
and S(O)m; whercin m is selccted from 0, 1 and 2; wherein said saturated ring formed by B and
Rg can be unsubstituted or substituted with 1 to 3 groups independently selected from agfino, halo,
hydroxy, amino-methyl and methyl-amino;

Ry  is selected from halo, amino, hydroxy, Ns, dimethyl-amino, C)_4alkyl, halo-gfibstituted-C,.
salkyl, Cjalkoxy, -C(O)OR,y and -NHC(O)R);

Rio isselected from hydrogen, phenyl and naphthyl; wherein said phenyl Rio is unsubstituted

or substiluied with methoxy; or a pharmaceutically accepiable sall thereo

3. The compound of claim 2 in which R; and Ry together with the cfrbon atom to which they arc
both attached form a 5 member saturated or partially unsaturated Aing that can optionally contain 1
to 2 heteroatoms or groups independently selected from N, O, £(0) and S(O)m; wherein m is
selected from 0, 1 and 2; wherein said saturated ring formegfby R and Rg is substituted with 1 to
3 groups independently selected from amino, hydroxy, mfthoxy, halo, methyl, methyl-amino and

isobutyryloxy; or a pharmaceutically acceptable salt th€reof.

4. The compound of claim 3, or the pharmaceu{€ally acceptable salt thereof, selected [rom:

NH, NH
S S
S N Y Y h
N/ CF':\/I\N NH N CFaN a NH,
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5. The compound of claim 2 in which R and Rg together with the carbon ayfm to which they are

both attached form a 6 member saturated or partially unsaturated ring th
heteroatom selected from N, O and S(O)m; wherein m is selected fror

saturated ring formed by R7 and Rg is substituted with amino; or a

salt thereof,

6. The compound of claim 3, or the pharmaceutically acc

can optionally contain a
. 1 and 2; wherein said

anmaceutically acceptable

able salt thereof,, selected from:

7. The compound of claim 2 in whi

both attached form a 4 member s

Ry and Rg together with the carbon atom to which they are

rated or partially unsaturated ring that can optionally contain a

heteroatom selected from N, Ofind S(O)m; wherein m is selected from 0, 1 and 2; wherein said

saturated ring formed by R, nd Rs is substituted with a group selected from amino, amino-methyl

and methyl-amino; or a p,

8. The compound

maceutically acceptable salt thereof.

claim 7, or the pharmaceutically acceptable salt thereof, selected from:
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9. Thc compound of claim 2 in which p and q arc both 0; or the pharmaccutically acceptable s

thereof.

10. The compound of claim 9, or the pharmaccutically acceptable salt thercof, sclccted/firom:

Cl

Sy

CIN =

NH,

0

in which:

) is selected
q is selectegfirom 0 and 1,
Y, isselegfed from CH and N;
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R,  issclected from Cg pparyl, Csgcycloalkyl, Csscycloalkenyl and a 5-9 member heteroaryl
group containing {rom 1 to 4 heteroatoms selected from N, O and S; wherein said aryl or
heteroaryl of Ry, is substituted with 1 to 5 Ry groups independently selected from halo, angfno,
hydroxy, N3, Cy_alkyl, hydroxy-substituted-C)_salkyl, halo-substituted-C,.;alkyl, amin
substituted-C.salkyl, -C(O)OR,q and -NHC(O)Ro; wherein m is selected from 0, 1 ghd 2; each
Rip, and Ry 1s independently selected from halo and C,4alkyl; and Ry is selecteg/from hydrogen
and C,_salkyl;

Ri,  and Ry, arc independently sclceted from hydrogen, Cyqalkyl, C;4alkoyf, amino, hydroxy,
Cs.seycloalkyl and Cy4alkyl-amino;

R3, and Ry, are independently selected from halo, carbonyl, Cy4alkylfCalkoxy, amino,
hydroxy, Cs.scycloalkyl and C)_alkyl-amino;

Ra, and Ry, arc independently sclected from hydrogen, halo, cagbonyl, Ciualkyl, Cysalkoxy,
amino, hydroxy, Cs.scycloalkyl and C;_4alkyl-amino;

Rs, and Rsy, are independently selected from hydrogen, cagfonyl, Cyalkyl, Calkoxy, amino,
hydroxy, Cs.scycloalkyl and C,_jalkyl-amino;

wherein any two groups selected from Ry, Ria, Ry, Rs, e, and Ry, can form a 5 to 6 member
unsaturated or partially unsaturated ring;

Rs  is selected from hydrogen, halo, cyano, C;.#lkyl, C,4alkoxy, amino-carbonyl, halo-
substituted C)alkyl, halo-substituted C)4alkoyf, hydroxy-substituted Cialkyl and amino-
substituted Cj4alkyl;

Rs;  and Rg together with the carbon atopfi to which they are both aitached form a 3 to 7 member
saturated or partially unsaturated ring tjfat can optionally contain a heteroatom selected from N, O
and S(O)m; wherein m is selected fighn 0, 1 and 2; wherein said saluraled ring formed by R; and
Rs can be unsubstituted or substityfled with 1 to 3 groups independently selected from amino, halo,

hydroxy, amino-methyl and mgfhyl-amino; or a pharmaceutically acceptable salt thereof.

12, The compound of clagh 11 of Formula Ila:
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in which:

n is selecled (rom 1, 2, 3 and 4;

P is selected from 0 and 1;

q  issclected from 0 and 1;

Y: s selected from CH and N;

Y, isselecled from CRg and N;

Yy is sclected from N and CRg;

Re¢ isselected from hydrogen, halo, methyl and ghhino-carbonyl;

R; and Rs together with the carbon atom to wjfich they are both attached form a 3 to 7 member
saturated or partially unsaturated ring that cang@ptionally contain a heteroatom selected from N, O
and S(Q)m; wherein m is selected from 0, lfand 2; wherein said saturated ring formed by R; and
Rg can be unsubstituted or substituted wigh a group selected from amino, amino-methyl and
methyl-amino;

Ry  is selected from halo, amino Mydroxy, Na, C,4alkyl, halo-substituted-C,.4alkyl, Ci4alkoxy,
-C(O)OR ¢ and -NHC(O)R jo;

Rio is selected from hydroggh, phenyl and naphthyl; wherein said phenyl of R is unsubstituted

or substituted with methoxyf or a pharmaceutically acceptable salt thereof.

13. The compound offflaim 12 in which R7 and Rg together with the carbon atom (o which they
are both attached fgfm a 5 member saturated or partially unsaturated ring that can optionally
contain a heterogfom selected from N, O and S(O)m; wherein m is selected from 0, 1 and 2;
wherein said gflturated ring formed by Ry and R is substituted with amino; or a pharmaceutically

acceptable galt thereof.
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14. The compound of claim 13, or the pharmaceutically acceptable salt thereof, selected fro,

NH,
cl SN cl

Cl N\%N: NH,

15. The compound of claim 12 in which Ry and Rg together with thefarbon atom to which they

contain a hetcroatom

d 2; wherein said saturated ring

arc both attached form a 6 member saturated ring that can optiona
selected from N, O and S(O)m; wherein m is selected from 0, 1

formed by R7 and Rs is substituted with amino; or a pharmacfutically acceptable salt thereof.

16. The compound of claim 13, or the pharmaccutically’acceptablc salt thercof, sclected from:

17. The compound of claim 2 in which R; and Ry together with the carbon atom to which they arc

both attached form a 4 member faturated ring that can optionally contain a heteroatom selected

from N, O and S(O)m; whergf
by R; and Rg is substituledAvith amino; or a pharmaceutically acceptable salt thereof.

m is selected from 0, 1 and 2; wherein said saturated ring formed

18. The compound ¢fclaim 17, or the pharmaceutically acceptable salt thereof, selected from:
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19. The compound of claim 12 in w

salt thereof,

20, The compound of claim

ch p and q are both 0; or the pharmaccutically acceptable

, or the pharmaceutically acceptable salt thereof, selected from:
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21. A pharmaceutical composition comprising a compound of claim 1 or a pharmaceutically

acceptable salt thereof, and at least one pharmaceutically acceptable carrier.

22. A method of treatiment comprising administering a compound of claim 1, or a
pharmaceutically acceptable salt thereof, (o a person in need of such treatment in an effective
amount for the prophylactic or therapeutic treatment of a disease or disorder which J§ mediated by

the activity of SHP2.

23. The method of claim 22, wherein the disease or disorder mediated by t€ activity of SHP2 is
selected from Noonan Syndrome, Leopard Syndrome, juvenile myelomgfocytic leukemias,
neuroblastoma, melanoma, acute myeloid leukemia, breast cancer, esgbhageal cancer, Iung
cancer, colon cancer, head cancer, neuroblastoma, squamous-cell cfrcinoma of the head and neck,

gastric carcinoma, anaplastic large-cell lymphoma and glioblastgina.




CLAIMS

We Claim:

1. A compound of formula I:

in which:

p is selected from 0 and 1;

q is selected from 0 and 1;

Y; isselected from CH and N;

Y, isselected from CRg and N;

R; is-XR,;; wherein Ry, is selected from Cg.jparyl, Cs.gcycloalkyl, Csgcycloalkenyl and a 5-9
member heteroaryl group containing from 1 to 4 heteroatoms or groups independently selected
from N, C(0), O and S; wherein said aryl or heteroaryl of Ry, is substituted with 1 to 5 Ry groups
independently selected from halo, amino, hydroxy, N3, C,4alkyl, dimethyl-amino, hydroxy-
substituted-C,_4alkyl, halo-substituted-C, 4alkyl, amino-substituted-C,_4alkyl, -C(O)ORq and -
NHC(O)R,; and X is selected from a bond, S(O),,, O, C(O), COR;;, CRp.R 195, NR}1; wherein m
is selected from 0, 1 and 2; each R, and R,¢, is independently selected from halo and C,_4alkyl;
and Ry, is selected from hydrogen and C,4alkyl;

Ry, and Ry, are independently selected from hydrogen, C,4alkyl, Cy.4alkoxy, amino, hydroxy,
Cs.scycloalkyl and C;4alkyl-amino;

R3, and Ry, are independently selected from halo, carbonyl, C;4alkyl, C;.salkoxy, amino,
hydroxy, Cs.scycloalkyl and C;_4alkyl-amino;

R4, and Ry are independently selected from hydrogen, halo, carbonyl, C,.4alkyl, C,.salkoxy,
amino, hydroxy, C;scycloalkyl and C,4alkyl-amino;
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Rs, and Rsy, are independently selected from hydrogen, carbonyl, C,.salkyl, C,.4alkoxy, amino,
hydroxy, Csscycloalkyl and C;_salkyl-amino;

wherein any two groups selected from Ra,, Rap, R3a, R3p, Raa, Rap, Ry, Rsp and Ry can form a 5 to
6 member unsaturated or partially saturated ring;

Rs  is selected from hydrogen, halo, cyano, C,.4alkyl, C,.4alkoxy, amino-carbonyl, halo-
substituted C)_salkyl, halo-substituted C;_salkoxy, hydroxy-substituted C;.4alkyl, amino-
substituted C,.salkyl, -S(O)1-2R¢a, ~C(S)Rea, ~C(O)NRgaRep, -C(NH)NRgRep, and -NReC(O)Rep;
wherein Rg, and Rg, are independently selected from hydrogen and C, salkyl;

R;  and Rg together with the carbon atom to which they are both attached form a 3 to 7 member
saturated or partially unsaturated ring that can optionally contain 1 to 3 heteroatoms or groups
independently selected from N, C(O), O and S(O)m; wherein m is selected from 0, 1 and 2;
wherein said saturated ring formed by R; and Rg can be unsubstituted or substituted with 1 to 3
groups independently selected from amino, hydroxy, methoxy, halo, methyl, methyl-amino and

isobutyryloxy; or a pharmaceutically acceptable salt thereof.

2. The compound of claim 1 of Formula Ia:

NH,
S
ﬁ\/\j o
Ya_ A Y, )\
Y; 2 N )p
Ry
Ia

in which:
n is selected from 1, 2, 3 and 4,
is selected from O and 1;
is selected from 0 and 1;
Y, isselected from CH and N;
Y, isselected from CRg and N; each
Y, isindependently selected from N, C(O) and CRy; wherein only one Y4 is C(O);
Rg¢  isselected from hydrogen, halo, methyl and amino-carbonyl;
R;  and Rg together with the carbon atom to which they are both attached form a 3 to 7 member

saturated or partially unsaturated ring that can optionally contain a heteroatom selected from N, O
165



and S(O)m; wherein m is selected from 0, 1 and 2; wherein said saturated ring formed by R; and
R; can be unsubstituted or substituted with 1 to 3 groups independently selected from amino, halo,
hydroxy, amino-methyl and methyl-amino;

Ry s selected from halo, amino, hydroxy, N3, dimethyl-amino, C;4alkyl, halo-substituted-C;.
qalkyl, Cy4alkoxy, -C(O)OR,o and -NHC(O)R,;

Rip is selected from hydrogen, phenyl and naphthyl; wherein said phenyl of R is unsubstituted

or substituted with methoxy; or a pharmaceutically acceptable salt thereof.

3. The compound of claim 2 in which R; and Rg together with the carbon atom to which they are
both attached form a 5 member saturated or partially unsaturated ring that can optionally contain 1
to 2 heteroatoms or groups independently selected from N, O, C(O) and S(O)m; wherein m is
selected from 0, 1 and 2; wherein said saturated ring formed by R; and Rg is substituted with 1 to
3 groups independently selected from amino, hydroxy, methoxy, halo, methyl, methyl-amino and

isobutyryloxy; or a pharmaceutically acceptable salt thereof.

4. The compound of claim 3, or the pharmaceutically acceptable salt thereof, selected from:

NH, NH,

s CrY
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5. The compound of claim 2 in which R; and Rg together with the carbon atom to which they are
both attached form a 6 member saturated or partially unsaturated ring that can optionally contain a
heteroatom selected from N, O and S(O)m; wherein m is selected from 0, 1 and 2; wherein said
saturated ring formed by R; and Rg is substituted with amino; or a pharmaceutically acceptable

salt thereof.

6. The compound of claim 5, or the pharmaceutically acceptable salt thereof, selected from:

7. The compound of claim 2 in whiéh R; and Rg together with the carbon atom to which they are
both attached form a 4 member saturated or partially unsaturated ring that can optionally contain a
heteroatom selected from N, O and S(O)m; wherein m is selected from 0, 1 and 2; wherein said
saturated ring formed by R; and Rg is substituted with a group selected from amino, amino-methyl

and methyl-amino; or a pharmaceutically acceptable salt thereof.

8. The compound of claim 7, or the pharmaceutically acceptable salt thereof, selected from:
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9. The compound of claim 2 in which p and q are both 0; or the pharmaceutically acceptable salt

thereof.

10. The compound of claim 9, or the pharmaceutically acceptable salt thereof, selected from:

NH, NH,
S SW/KN
a N~y NHz cl \VJ\N NH
Cl Cl
NH,

in which:

p is selected from O and 1;

q is selected from 0 and 1;

Y, isselected from CH and N;
Y, isselected from CRy and N;

R; s selected from Cq.jparyl, Cs.gcycloalkyl, Cs.gcycloalkenyl and a 5-9 member heteroaryl

group containing from 1 to 4 heteroatoms selected from N, O and S; wherein said aryl or




heteroaryl of Ry, is substituted with 1 to 5 Ry groups independently selected from halo, amino,
hydroxy, N3, C)_alkyl, hydroxy-substituted-C; 4alkyl, halo-substituted-C; salkyl, amino-
substituted-C, 4alkyl, -C(O)OR; and -NHC(O)R¢; wherein m is selected from 0, 1 and 2; each
R0 and Ry is independently selected from halo and C;alkyl; and Ry, is selected from hydrogen
and C,4alkyl;

R;, and Ry, are independently selected from hydrogen, C,;4alkyl, C_4alkoxy, amino, hydroxy,
Cs scycloalkyl and Cy_4alkyl-amino;

Ri. and Rgp are independently selected from halo, carbonyl, C,4alkyl, C;.4alkoxy, amino,
hydroxy, Cs.scycloalkyl and C,_4alkyl-amino;

R4, and Ry are independently selected from hydrogen, halo, carbonyl, C,4alkyl, C;4alkoxy,
amino, hydroxy, Cs.scycloalkyl and C,_4alkyl-amino;

Rs. and Rsp are independently selected from hydrogen, carbonyl, C;_alkyl, C,_4alkoxy, amino,
hydroxy, Csgcycloalkyl and C,4alkyl-amino;

wherein any two groups selected from Ry,, Rs,, R4, Rs, Re, and Ry, can form a 5 to 6 member
unsaturated or partially unsaturated ring;

R¢  is selected from hydrogen, halo, cyano, C;_4alkyl, C;4alkoxy, amino-carbonyl, halo-
substituted C;_alkyl, halo-substituted C_4alkoxy, hydroxy-substituted C,.4alkyl and amino-
substituted C;_4alkyl;

R;  and Rg together with the carbon atom to which they are both attached form a 3 to 7 member
saturated or partially unsaturated ring that can optionally contain a heteroatom selected from N, O
and S(O)m; wherein m is selected from 0, 1 and 2; wherein said saturated ring formed by R; and
Rg can be unsubstituted or substituted with 1 to 3 groups independently selected from amino, halo,

hydroxy, amino-methyl and methyl-amino; or a pharmaceutically acceptable salt thereof.

12. The compound of claim 11 of Formula Ila:
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in which:
n is selected from 1, 2, 3 and 4;

is selected from 0 and 1;

is selected from 0 and 1;
Y, isselected from CH and N;
Y, is selected from CRg and N;
Y, isselected from N and CRo;
Rs  is selected from hydrogen, halo, methyl and amino-carbonyl;
R;  and Rg together with the carbon atom to which they are both attached form a 3 to 7 member
saturated or partially unsaturated ring that can optionally contain a heteroatom selected from N, O
and S(O)m; wherein m is selected from 0, 1 and 2; wherein said saturated ring formed by Ry and
Rg can be unsubstituted or substituted with a group selected from amino, amino-methyl and
methyl-amino;
Ry s selected from halo, amino, hydroxy, N3, C,.4alkyl, halo-substituted-C; 4alkyl, C;salkoxy,
-C(O)OR g and -NHC(O)R;
Ryo is selected from hydrogen, phenyl and naphthyl; wherein said phenyl of R is unsubstituted

or substituted with methoxy; or a pharmaceutically acceptable salt thereof.

13. The compound of claim 12 in which R; and Rg together with the carbon atom to which they
are both attached form a 5 member saturated or partially unsaturated ring that can optionally
contain a heteroatom selected from N, O and S(O)m; wherein m is selected from 0, 1 and 2;
wherein said saturated ring formed by R; and Rg is substituted with amino; or a pharmaceutically

acceptable salt thereof.

14. The compound of claim 13, or the pharmaceutically acceptable salt thereof, selected from:

NH, NH,
Cl | ~N Cl | ~N
O:S

1

O
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15. The compound of claim 12 in which R; and Ry together with the carbon atom to which they

are both attached form a 6 member saturated ring that can optionally contain a heteroatom

selected from N, O and S(O)m; wherein m is selected from 0, 1 and 2; wherein said saturated ring

formed by R; and Ry is substituted with amino; or a pharmaceutically acceptable salt thereof.

16. The compound of claim 15, or the pharmaceutically acceptable salt thereof, selected from:

NH,
cl SN

17. The compound of claim 2 in which R; and Rg together with the carbon atom to which they are

both attached form a 4 member saturated ring that can optionally contain a heteroatom selected

from N, O and S(O)m; wherein m is selected from 0, 1 and 2; wherein said saturated ring formed

by R; and Rg is substituted with amino; or a pharmaceutically acceptable salt thereof.

18. The compound of claim 17, or the pharmaceutically acceptable salt thereof, selected from:

NH, NH,
Cl | ~N Cl | ~N
Cl N\)\[\OdNHZ cl N\/I\I\OO.‘NHZ
NH, NH,
Cl ~N

| 2
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Cl ~N HsN Cl =N H-N
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cl TSN HN

19. The compound of claim 12 in which p and q are both 0; or the pharmaceutically acceptable
salt thereof.

20. The compound of claim 19, or the pharmaceutically acceptable salt thereof, selected from:

Cl I ~N

21. A pharmaceutical composition comprising a compound of claim 1 or a pharmaceutically

acceptable salt thereof, and at least one pharmaceutically acceptable carrier.

22. The use of an effective amount of a compound of claim 1, or a pharmaceutically acceptable
salt thereof, in the manufacture of a medicament for the prophylactic or therapeutic treatment of a

disease or disorder which is mediated by the activity of SHP2.
23. The use of claim 22, wherein the disease or disorder mediated by the activity of SHP2 is

selected from Noonan Syndrome, Leopard Syndrome, juvenile myelomonocytic leukemias,

neuroblastoma, melanoma, acute myeloid leukemia, breast cancer, esophageal cancer, lung
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cancer, colon cancer, head cancer, neuroblastoma, squamous-cell carcinoma of the head and neck,

gastric carcinoma, anaplastic large-cell lymphoma and glioblastoma.
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