Ry; and Ry, are independently hydrogen, halogen, —C;_jo alkyl, —C;_jealkenyl, —-C,. o alkynyl, —C;_
1oheteroalkyl, —C;_jparyl, —Cj.johetaryl, —C;_jocycloalkyl, —Ci.joheterocyclyl, -OH, -CF;, -OCFj3, -OR*!, -
NR*'R®, -C(O)R, -CO,R™, -C(=0)NR*, -NO,, -CN, -S(0)0..R*, -SO,NR*'R*, -NR*'C(=0)R%, -
NR*'C(=0)OR*, -NR*'C(=0)NR™R® -NR*'S(0),,R*, -C(=S)ORY, -C(=0)SR?!, -
NRYCENRPNR?ZRE, -NRP! C(=NRP)ORP, -NRPIC(ENR)SRY, -OC(=0)OR®, -OC(=0)NR*'R®, -
OC(=0)SR*, -SC(=0)SR?, -P(O)OR*!OR*, or -SC(=0)NR*'NR*; and :
each of R*!, R*, and R® is independently hydrogen, halogen, —Cy_19 alkyl, —=C; joalkenyl, —C, 19 alkynyl, —
Ci.joheteroalkyl, —Cj.paryl, —C,.johetaryl, —Cs.jocycloalkyl, or —C;_joheterocyclyl, or R¥ together with R*
form a heterocyclic ring.

[0006b] In one embodiment, there is provided use of the compound as described herein in th;a
manufacture of a medicament for treatment of a disorder mediated by ERK1 and/or ERK?2.

[0006¢] In one embodiment, there is provided use of the compound as described herein in the
manufacture of a medicament for treatment of cancer, optionally wherein the cancer is selected from the
group consisting of breast cancer, pancreatic cancer, non-small cell lung cancer (NSCLC), thyroid cancer,
seminomas, melanoma, bladder cancer, liver cancer, kidney cancer, myelodysplastic syndrome (MDS),
acute myelogenous leukemia (AML), and colorectal cancer.

[0007] In some embodiments, the invention provides a compound of Formula I-A:

Xy

or a pharmaceutically acceptable salt or prodrug thereof.

H

N.
X4
X

X3 2

[0008] In some embodiments, the invention provides a compound of Formula I-B:

H
P N O
A %(@Y \l%
X5X;W\ X3 X5

or a pharmaceutically acceptable salt or prodrug thereof.

[0009] In some cases, the invention provides a compound of Formula II:

Koo, I~ N~
7K X
Xqé)l(GO )'(1
XoTOxg X5 2

or a pharmaceutically acceptable salt or prodrug thereof.
In some embodiments, X; is C=0. In some embodiments, X, is NR;. In some embodiments, X5 is N and

X, is C. In other embodiments, X5 is C and X, is C. In some embodiments, Xy is CRy;.
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Claims

L. A compound of Formula II-E:
N
N>\j©(/\rf
R1
Ra1 (II-E),

or a pharmaceutically acceptable salt thereof; wherein:

R, is —Cy oheterocyclyl, ~C.joheterocyclyl-Ci.jpalkyl, or —Cj oheterocyclyl-Cs.yoaryl, each of
which is unsubstituted or substituted by one or more independent Ryp or Rj; substituents;

Ry is -L-Cy.qoheteroalkyl, ~L—C; yoaryl, -L—Cy ohetaryl, —-L~Cs.jocycloalkyl, or -L—C;.
ioheterocyclyl, each of which is unsubstituted or substituted by one or more independent R;, substituents;

L is a bond, <O, -N(R*")-, =8(0)42—, ~C(=0)—, -C(=0)0—, —~OC(=0)—, ~C(=O0)N(R*")—, —
NR¥*HC(=0)-, -NR*'C(=0)0-, -NR*'C(=0)NR*-, -NR*'S(0)p.2—, ~S(0)2NR*")~, ~C(=S)O—, —
C(=0)S—, -NR*C(=NR¥*)NR*-, -NR*!C(=NR*?)0—, -NR*'C(=NR*)S~, ~OC(=0)0—, ~OC(=O)NR*'~,
—~0C(=0)S-, -SC(=0)S—, -P(0)OR*'O-, or —SC(=0)NR*'~;

Ry, is hydrogen;

Ryo is —C .10 alkyl, —Cy.alkenyl, —Cs, 1 alkynyl, —C.igheteroalkyl, —Cs.jparyl, —C;.johetaryl, —Cs.
eycloalkyl, or ~Cy.joheterocyclyl, each of which is unsubstituted or substituted by one or more
independent Ry substituents;

Ry; and Ry, are independently hydrogen, halogen, —Cy. ¢ alkyl, —C,.jealkenyl, —C,.1o alkynyl, —C;.
woheteroalkyl, —Cs_jparyl, ~Cy.iohetaryl, —Cs_jocycloalkyl, ~C; oheterocyclyl, ~-OH, -CF3, -OCF3, -OR?, -
NR¥R®, -C(O)R™, -CO,R, -C(=0)NR*, -NO,, -CN, -S(0)2R*, -SO,NR’’R¥, -NR*'C(=0)R?, -
NR*C(=0)OR®, -NR*' C(=0)NR*R*, -NR?'S(0),.,R*, -C(=S)OR?, -C(=0)SR?!, -
NRYCENRZPNRPR®, -NRPIC(=NR)ORP, -NR* C(=NR*)SR®, -OC(=0)0R®, -OC(=0)NR*'R*, -
OC(=0)SR?*, -SC(=0)SR*, -P(0)OR*'OR?, or -SC(=0)NR*'NR*; and

each of R*!, R*%, and R® is independently hydrogen, halogen, —C .o alkyl, —C;.joalkenyl, ~Cs.10
alkynyl, —Cy_joheteroalkyl, —Cs_jparyl, —C,.johetaryl, —Cs.jocycloalkyl, or —Cy.joheterocyclyl, or R*
together with R* form a heterocyclic ring.

2. The compound of claim 1, wherein Ry, is selected from the group consisting of —-L-C,.
ioheteroalkyl, ~L—Cs.joaryl, -L—C.johetaryl, ~-L—Cs.jocycloalkyl, and -1—~C,.joheterocyclyl, each of which

is unsubstituted or substituted by one or more independent R, substituents; and wherein L is a bond.
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3. The compound of claim 2, wherein Ry; is —L—C,.johetaryl unsubstituted or substituted by
one or more independent Ry, substituents; and wherein L is a bond.

4, The compound of claim 3, wherein the C;.johetaryl of R,; comprises one or more nitrogen
atoms.

5. The compound of claim 4, wherein the C;.jghetaryl of R, is selectedyfrom the group
consisting of pyrazolyl, pyridinyl, pyrazinyl, pyrimidinyl, and pyridazinyl.

6. The compound of claim 5, wherein the Cy.jochetaryl of R, is unsubstituted.

7 The compound of claim 5, wherein the Cy.jphetaryl or Ry, is substituted with one, two, or
three independent R, substituents.

8. The compound of any one of claims 2-5 or 7, wherein each R, substituent is
independently selected from the group consisting of —C,_jo alkyl, —Cy.jpalkenyl, —Cs.1o alkynyl, —Ci.
oheteroalkyl, —Cs_jparyl, —Cy.ohetaryl, —Cs_jpcycloalkyl, —C.joheterocyclyl, -OH, -CF;, -OCF;, and -OR?!;
wherein each R*! is independently hydrogen or —C .y alkyl.

0. The compound of claim 8, wherein each R, substituent is independently selected from

the group consisting -Me, -Et, -i-Pr, -n-Pr, -OH, -OMe, -OEt, and -OPx.

N N
10. The compound of any one of claims 1-9, wherein R, is iR'“’, ‘R1°, or
O
, each of which is unsubstituted or substituted by one or more independent R o or Ry,
substituents.
11. Use of the compound of any one of claims 1-10 for the manufacture of a medicament for

treatment of a disorder mediated by ERK1 and/or ERK2.

12. The use of claim 11, wherein the disorder is cancer.

13. Use of the compound of any one of claims 1-10 for the manufacture of a medicament for
treatment of cancer, optionally wherein the cancer is selected from the group consisting of breast cancer,
pancreatic cancer, non-small cell lung cancer (NSCLC), thyroid cancer, seminomas, melanoma, bladder
cancer, liver cancer, kidney cancer, myelodysplastic syndrome (MDS), acute myelogenous leukemia

(AML), and colorectal cancer.
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14. A pharmaceutical composition comprising the compound of any one of claims 1-10 and a
pharmaceutically acceptable excipient, optionally wherein the composition is formulated in an oral

dosage.

15. The compound of claim 1, wherein the compound is selected from:
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