
each of R72, Rgz and R92 is independently hydrogen, -CM0 alkyl, -C2_i0alkenyl, -C2-10 alkynyl, -

Cuioheteroalkyl, -Q.^aryl, -Ci_i0hetaryl, -C3^ocycloalkyla -Ci.Loheterocyclyl, -OH, -CF3, -C(0)R31, -

C02R31, -C(=0)NR3!, -S(O)0.2R31, -C(=S)OR", -C(- 0)SRJ1; 

each of Rio and Ri4 is independently -C]_j0 alkyl, -C2-ioalkenyl, -C2,JO alkynyl, -Ci-ioheteroalkyl, 

-C3_ioaiyl3 -Ci-iohetarylj Q^iocycloalkyl, -Ci_10heterocyclyl, optionally substituted by one or more 

independent Rn substituents; 

each of Rn, RI2I R13 and R15 is independently hydrogen, haiogen, -Ci_10 alkyl, -C2.ioalkenyl, -C2. 

I0 alkynylj -^i.toheteroalkyl, -C3_ioarylf -CMOhetaryl, -G3_iocycloalkyl, -Cusoheterocyclyl, -OH, -CF3, -

OCF3, -OR31, -NR31R32, -C(0)R31, -C02R31, -C(=0)NR31, -N02, -CN, -S(0)O_2R31, -SO2NR3'R32, -

NR31C(=0)R32, -NR31C(-0)0R32, -NR31C(=0)NR32R33, -NR"S(0)O.IRM, -C(=S)OR31, -C(=0)SR31, -

NR31C(=NR32)NR32R33, -NR31C(=NR32)OR33, -NR3IC(=NR32)SR33, -0C(=0)0R33, -0C(=0)NR31R32, -

0C(=0)SR31, -SC(=0)SR31, -P(0)OR31OR32, or -SC(=0)NR31NR32; 

each of R31, R32, R33 and R34 is independently hydrogen, halogen, -C|.i0 alkyl, C2 ioalkenyl, —C2, 

loalkynyl, -Ci.ioheteroalkyl, -Cj.i0aiyl, -C|.)0hetaryl, -C3_iocycloalkyl, -Q.ioheterocyclyl, or wherein R31 

together with R32 form a heterocyclic ring; 

wherein ring A comprises one or more heteroatoms selected from N, O, or S; 

wherein if X7 is O or X2-X3 is RiC=CR3, ring A comprises at least two heteroatoms selected from 

N, O, or S; and 

wherein if X3 is O or N? or X2-X3 is RiC=N, at least one of X7 or X9 is not N, 

|G006a] In one embodiment, there is provided a compound of Formula II-E: 

or a pharmaceutical^ acceptable salt thereof; wherein: 

Ri is -CM0heteroeyelyl, -CM Oheterocyclyl-Ci_i0alkyl, or Ci^oheterocyclyl-Cvioaryl, each of 

which is unsubstituted or substituted by one or more independent R^ or Rn substituents; 

R21 is-L-Ci_i0heteroalkyl, -L-C3-iQaryl, -I^Ci.iohetarylj-L-C3^0cycloalkyl, or-L-C^ 

loheterocyclyl, each of which is unsubstituted or substituted by one or more independent R12 substituents; 

L is a bond, O , -N(R31)-, -S{O)0.2-, Cf-O) , -C(-0)0- -OC(=OK -Cf=0)K(R3') -, -

N(R31)C(=0)-, -NR3lC(=0)0-, -NR31C(=0)NR32-, -NR3!S(0),)2 , -S(O)0.2N(R31)-, -C(=S)0-, -

C(=0)S-,-NR31C(=NR32)NR32- -NR31C(=NR32)0- -NR3IC(=NR32)S-, 0C(-0)0-,-0C(=0)NR31-

-0C(=0)S-, SC(-0)S- -P(0)0R310- or -SC(=0)NR3i—; 

R72 Is hydrogen; 

R10 Is CMO alkyl, -C2.i0alkenyl, -C2-io alkynyl, -CMoheteroalkyl, C3.i0aryl} -Ci_i0hetaryl, -C3. 

locycloalkyl, or -Ci_10heterocyclyl, each of which is unsubstituted or substituted by one or more 

independent Rn substituents; 

(II-E), 
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R, i and R12 are independently hydrogen, halogen, -CMO alkyl, -C2_[oalkenyl, -C2_io alkynyl, -Cj_ 

joheteroalkyl, -C3_]0arylt -Cj_i0hetaryl, -Cj, locycloalkyl, -Ci_i0heterocyclyl, -OH, -GF3, -OCF3, -OR31, -

NR31R32> -C(0)R31, -C02R3\ -C(=0)NR3l; -N02J -CN, -S(O)0.2R3i, -S02NR3lR32, -NR31C(=0)R32, -

NR31C(=Q)0R32, -NR3IC(-0)NR32R33, -NR31S(OV2R32, -C(=S)OR31, -C(=0)SR31S -

NR31C(=NR32)NR32R33, -NR3iC(-NR32)OR33, -NR3IC(=NR32)SR3\ -0C(=0)0R33, -0C(-0)NR31R32, -

0C(=0)SR31, -SC(=0)SR31, -P(0)0R310R32, or -SC(=0)NR3!NR32; 

each of R31, R32, and R33 is independently hydrogen, halogen, —Ci_io alkyla -Q.ioalkenyl, -C2-10 alkynyl, -

Ci_i0heteroalkyl, —Cj-ioaryl, -Cmohetaryl, -C3_iocycloalkyl, or -Ci_ioheterocyclyl, or R31 together with R32 

form a heterocyclic ring. 

[0006b] In one embodiment, there is provided use of the compound as described herein in the 

manufacture of a medicament for inhibiting activity of a protein kinase present in a cell. 

[0006c] 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: 

egA: 
5X4 x 3 2 

or a pharmaceutical^ acceptable salt or prodrug thereof. 

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

or a pharmaceutically acceptable salt or prodrug thereof. 

[0009] In some cases, the invention providesa compound of Formula II; 

y'Xc ^Xo 
9 X4 X3 

or a pharmaceutical^ acceptable salt or prodrug thereof. 

[0010] In some embodiments, Xi is C-O. In some embodiments, X2 is NRj. In some embodiments, X5 is 

N and X6 is C. In other embodiments, X5 is C and Xg is C. In some embodiments, X9 is CR2j. 
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CLAIMS 
1. A compound of Formula II-E: 

R72 H 
.O 

(II-E), 

or a pharmaceutical^ acceptable salt thereof; wherein: 

Ri is-Ci_ioheterocycIyl,-Ci-ioheterocyclyl-Ci.ioalkyl, or •~C1.10heterocycIyl-C3.i0aryl> each of 
which is unsubstituted or substituted by one or more independent or Rn substituents; 

R?i is -L-Ci„loheteroalkyl, -L-C3,I 0aryl? -L-C^^hetaryl, -L-C3_iocycloalkyl? or -L-C(. 

loheterocyclylj, each of which is unsubstituted or substituted by one or more independent RJ2 substituents; 

L is a bond, -0-, -N(R31)-, -S(O)0.2-, C( O)-, -C(=0)0-, -0C(=0)-, -C(=0)N(R31)-, -

N(Rll)C(-Qj , NR31 C(; C))0-, -NR3'C( 0)NR"- -NR3lS(OV2- -S(0)Q.2N(R31)-, -C(=S)0- -
C(=0)S- -NR3IC(=NR32)NR32-, -NR31C(=NR32)0- -NR31C(=m32)S- -0C(=0)0-, -0C(=0)NR31-, 

-0C{=0)S- -SC(=0)S-, -P(0)0R310- or —SC(=0)NR31—; 
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R72 is hydrogen; 

Rio is -Cj.io alkyl, -C2_i0alkenyl, -C2_10 alkynyl, -C^ioheteroalkyl, -C3-ioaryl, -Ci_i0hetaryl5 -C3_ 

locycloalkyl, or -Ci_10heterocyclyl3 each of which is unsubstituted or substituted by one or more 

independent Ri i substituents; 

Rn and R]2 are independently hydrogen, halogen, -C^oalkylj -C2 ioaIkenyl, -C2-10 alkynyl, -C]_ 

ipheteroalkyl, -C3_ioaryl, -Ci-i0hetaryl} -C3,i0cycloalkyl, -Ci_ioheterocyclyl, -OH, -CF3, -OCF3) -OR31, -

NR31R32> -C(0)R31, -C02R31, -C{=0)NR31, -NOa, -CN, -S(O)0_2R31, -S02NR31R32, -NR31C(=0)R32, -

NR3lC(=0)0R32, -NR3!C(=0)NR32R33, -NR31S(O)0.2R32, -C(-S)OR31, -C(=0)SR3\ -

NR31C(=NR32)NR32R33, -NR31C(=NR32)OR33, -NR3iC(-NR32)SR33, -0C(=0)0R33, -0C(=0)NR31R32, -

0C(=0)SR31, -SC(=0)SR3\ -P(0)0R3l0R32, or -SC(=0)NR31NR32; 

each of R , R , and R is independently hydrogen, halogen, -C440 alkyl, -C2.10alkenyl3 -C2-io 

alkynyl, -Ci_i0heteroalkyl, -C3_1oaryl,-Ci_iolietarylJ -C3,10cycloalkyl; or -C^ioheterocyclyl, orR31 

together with R32 form a heterocyclic ring. 

2. The compound of claim 1, wherein R2I is selected from the group consisting of -L-Ci_ 

10heteroalkyl, -L-C3_10aryl, -L-Ci_i0hetaryl, -L-C3.]Gcycloalkyl, and -I^Ci-ioheterocyclyl, each of which 

is unsubstituted or substituted by one or more independent R12 substituents; and wherein L is a bond, 

3. The compound of claim 2, wherein R2I is Cj.iohetaryl unsubstituted or substituted by 

one or more independent R12 Substituents; and wherein L is a bond, 

4. The compound of claim 3, wherein the CMOhetaryl of R2I comprises one or more nitrogen 

atoms. 

5. The compound of claim 4, wherein the Cuiohetaryl of R2I is selected from the group 
consisting of pyrazolyl, pyridinyl, pyrazinyl, pyriraidinyl, and pyridazinyl. 

6. The compound of claim 5, wherein the Ci_i0hetaryl of R21 is unsubstituted. 

7 The compound of claim 5? wherein the CM0hetaryl orR2i is substituted with one, two, or 

three independent R12 substituents. 

8. The compound of any one of claims 2-5 or 7, wherein each Ri2 substituent is 

independently selected from the group consisting of-C^o alkyl, ™C2-ioalkenyl, -C2AO alkynyl, -Cj_ 

loheteroalkyl, -C^^oaryl, -C^^hetaryl, -C3^ocycloalkyl, -Ci_i0heterocyclyl3 -OH, -CF3, -OCF3? and -OR31; 

wherein each R31 is independently hydrogen or -CMQ alkyl. 

9. The compound of claim 8, wherein each R12 substituent is independently selected from 

the group consisting -Me, -Et, -i-Pr, -n-Pr, -OH, -OMe, -OEt> and -OPr. 
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10. The compound of any one of claims 1-9, wherein Ri is R10, R10, or 

, each of which is unsubstituted or substituted by one or more independent Ri0 or 
Rn substituents. 

11. Use of the compound of any one of claims 1-10 in the manufacture of a medicament for 
inhibiting activity of a protein kinase present in a cell. 

12. The use of claim 11, wherein the protein kinase is ERK. 
13. Use of the compound of any one of claims 1-10 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, myelodysplasia syndrome (MDS), acute myelogenous leukemia 
(AML), and colorectal cancer. 

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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