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CLAIMS
WHAT IS CLAIMED IS:

1. A compound of Formula I:

(% *

or a pharmaceutically acceptable salt or prodrug thereof; wherein:

% Xy 2%
X
@Z(e XéélG
)(55'\rs X5 *63

is s or
X, is C=0, C=8, SO, SO, 0r PO;; Y is CRs; Wis N or C;
X, is NR; or CR;R;” and X3 is a bond, CR3R;3’ or C=0;
N=CR; or NR»>-CR;=CR3;
X4is N, CR, C=0; Xsis N or C; Xgis N or C;
X718 O, N, NRy, or CR4: X3 is O, N, NRg; or CRyf;

i Xz-Xg is RUc:CRg or RHC=N or

—Cyjalkyl-Cy oheterocyclyl,  —C, joalkenyl,Cyjparyl,  —Cyjalkenyl-Cyghetaryl, —Cyalkenyl-Cy
weycloalkyl, ~Cyjgalkenyl-Cyoheterocyclyl, —Cooalkynyl-Cyparyl, —Cs.ialkynyl-Cyjohetaryl, -C,
alkynyl-Cs geycloalkyl,  —Cyjealkynyl-Cyioheterocyclyl, -Ci.jgalkoxy-Cs.aryl, —Cyyoalkoxy-Ci.
hetaryl, —C; jalkoxy-Cs eeycloalkyl, —C, palkoxy-C,.oheterocyclyl, —Ci.joheteroalkyl-Cs paryl, —Ci.
roheteroalkyl-C ghetaryl, -Ci gHeteroalkyl-Cs ocycloalkyl, ~Ci joheteroalkyl-Cy.cheterocyclyl, —Cs
waryl-Cppalkyl, —Csjearyl-Cyioalkenyl, —Cs.paryl-Caoioalkynyl, —Csaoaryl-Cschetaryl, —Cs joaryl-Cs.
weyeloalkyl,  —Csaryl-Cyioheterocyclyl, —Ci.johetaryl-Cypalkyl, —~Cypiohetaryl-Cyjpalkenyl, ~Ci.
1ohetaryl-Cs.joalkynyl, ~C5.1ohetaryl-Cs.pparyl, —Cy.johetaryl-Cs jpcycloalkyl, —C1.ohetaryl-C,.
oheterocyclyl, ~Cs jog8cloalkyl-Cyjpalkyl, —Cs.jocycloalkyl-Cs.ipalkenyl, ~Cs.iocycloalkyl-Co.joalkynyl, —
Cs.iocycloalkyl-Cy garyl, —Cs.qocycloalkyl-Cy.ghetaryl, —Cs.qpcycloalkyl-Cy joheterocyelyl, —Cy
1oheterocyclyl-CA_palkyl, ~C.oheterocyelyl-Co jpalkenyl, ~Cy.ioheterocyclyl-Cs.jpalkynyl, -Cy.
wheterocyclyl-Cy jparyl, —Ci.oheterocyclyl-Ci.iphetaryl, or —Ci.joheterocyclyl-Cs jocycloalkyl, each of

which is yfisubstituted or substituted by one or more independent R, or Ry, substituents;

R," is hydrogen, —-Cjsalkyl, —C,calkenyl, ~C,.patkynyl, ~C; cheteroalkyl, —Csaryl, —-Ci.
hetaryl, —Cs ocycloalkyl, —Ci.joheterocyclyl, —C;.joalkyl-Csyoaryl, —Cy.jalkyl-Cy.johetaryl, —Cyjoalkyl-
Zq0cycloalkyl, —~Ci.jpalkyl-Cy joheterocyclyl, —Cz_loalkenyl-Cg_loaryl, ~Cy 0alkenyl-Cy.johetaryl, —C,.
alkenyl-Cs jocycloalkyl, —C,jealkenyl-Cyjoheterocyclyl, —Copalkynyl-Cs.jparyl, —Cyiealkynyl-C,.
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ohetaryl, —Cy.jpalkynyl-Cs.jocycloalkyl, —Cyioalkynyl-Cioheterocyclyl, —Ci.jpalkoxy-Cs.jearyl, —Ci.
ralkoxy-C.ohetaryl, —Cy.jpalkoxy-Cs.iocycloalkyl, —Ci.ipalkoxy-C. oheterocyclyl, —Ci.icheteroalkyl-(Zs.
toaryl, ~Cy.oheteroalkyl-Cy.jphetaryl, —~C.ioheteroalkyl-Cs.qgcycloalkyl, —Cy.gheteroalk ~C1.‘
y1-Cs.
ohetaryl, —Cs joaryl-Cs.jocycloalkyl, —Cs.oaryl-Ci.ioheterocyclyl, —~C.ohetaryl-Cioalkyl, —CA.chetaryl-

wheterocyclyl, ~Csaryl-Coalkyl, —Csiearyl-Chjpatkenyl, -—Csparyl-Coppalkynyl, -Csy

Coppalkenyl, —Cl.lohetary1~C2_1Oalkynyl, —Cs.ohetaryl-Csoaryl, —Ciqohetaryl-Cs.peycloalkyl, —Ci.
whetaryl-Cy_pheterocyclyl, —Cs jpcycloalkyl-Cy. jpalkyl, —Cs jocycloalkyl-C,.jealkenyl, ~C4peycloalkyl-Cy.
alkynyl, —Cs.oeycloalkyl-Cs jparyl, —Cs jgeycloalkyl-Cyghetaryl, —Cs jpcycloalkylAC, joheterocyclyl, —
Ci.oheterocyclyl-Cypalkyl,  —Ci oheterocyclyl-Cy palkenyl, —Cicheterocyclyl-Cypalkynyl, —C..
wheterocycelyl-Cs_paryl, —Cyoheterocyclyl-Cyghetaryl, or -C jpheterocyclyl/Cs.ocycloalkyl, each of
which is unsubstituted or substituted by one or more independent Ry, or Ry siibstituents;

Ry is hydrogen, halogen, -OH, -CF,, -OCF;,, -OR*, -NR*'R*?, -CYO)R*', -CO,R, -C(=O)NR?', -
NO,, -CN, -S(0).R”, -SONR’R”, -NR'C=O)R?, -NRC(EO)OR™, -NR’C(=0)NR’R”,
NRYS(0)p2R”,  -C(=S)OR”, -C(=0)SR*, -NR'CENR*MR7R®, -NR'C(E=NRPHORY, -
NRYC(=NR*)SR¥, -0C(=0)OR¥, -OC(=0)NR*R*”, -OC(=0§SR”", -SC(=0)SR”', -P(0)OR*'OR”, -
SC(=0)NR*R*, ~L~C.palkyl, ~-L—Cs.jpalkenyl, ~L~C,.joalkyfiyl, —L-Cy._jcheteroalkyl, —-L~Cs.earyl, L~
Ci.iwhetaryl, -I~Cs jocycloalkyl, 1 ~Cy.joheterocyclyl, —LCy.ipalkyl-Cs joaryl, —~L.—C;. 0alkyl-C,.iohetaryl,
I ~Cy.10alkyl-Csoeycloalkyl,  ~L~Ciqpalkyl-Cyiohetgrocyclyl,  ~IL-Cypalkenyl-Cioaryl, —L-C,
walkenyl-Cy.ohetaryl,  -L-C,qpalkenyl-Csocyclogtkyl, —1~Cspalkenyl-Ci oheterocycelyl, —L—CZ.‘
~L-Cyioalkynyl-Cs jocycloalkyl, —L-Cs palkynyl-C,.

wheterocyclyl, —L~Cy.jpalkoxy-Cs.oaryl, ~L—~Z;.ipalkoxy-Cy.iohetaryl, —L-Cy_jpalkoxy-Cs.iocycloalkyl, —

walkynyl-Cs.earyl, —L—C,.palkynyl-Ci.ohetaryl
L~C.jpalkoxy-Cy.oheterocyclyl, ~L-Cy.jgheteroalkyl-Cs.jparyl, —L—Cy.ioheteroalkyl-Cy jphetaryl, —L-Cy.
oheteroalkyl-Cs ocycloalkyl, —I~Cy.qoheteroalkyl-Ci.ioheterocyclyl, ~L~Cs.pparyl-Cy.joatkyl, -L~Cs.ioaryl-
Cyrealkenyl, —I—Cyparyl-Cyioalkyngl, —L—-Csjparyl-Ci.johetaryl, —[~Cs jparyl-Cs.qocycloalkyl, —L-Cs.
waryl-C pheterocyclyl, -L-C,ghetaryl-Cy alkyl, -L-C,shetaryl-C, jsalkenyl, -L-C;. ohetaryl-C,.
walkynyl, ~L-C, chetaryl-Cs,garyl,~1~C, johetaryl-Cs.qocycloalkyl, —1~C; jphetaryl-Cy jpheterocyclyl, —
L~Cs.qpcycloalkyl-Cy jpalkyl /s —I~Cs jocycloalkyl-Cy palkenyl, -L—Cj peycloalkyl-Cy palkynyl, —-L-C;.
eyeloalkyl-Cy paryl, —[~Cs.jgcycloalkyl-Cy ghetaryl, —L~Cj.ocycloalkyl-Cy pheterocyclyl, —-L-C;.
wheterocyclyl—cl_me’llk , —L—Cy pheterocyclyl-C, jpalkenyl, —L-C, pheterocyclyl-C,.ipalkynyl, —1-C;.
wheterocyelyl-Cyetyl, —1~Cy oheterocyclyl-Cy ohetaryl, or —L-C, jgheterocyclyl-Csy jgcycloalkyl, each

of which is unsulgstituted or substituted by one or more independent R, substituents;

.walkyl'-Cg;.mCYClOalkyL —L~C1_10a1kyI—C1.loheterocydyl, —L»Cg_malkenyl-(:g.maryl, 'L—Cz.walkenyl—
“ohetaryl, —L-Cjjpalkenyl-Cs jocycloalkyl, —L-Cz_loalkcnyl-clAmheterocyclyl, ~L~Cy1palkynyl-Cs.
aryl, -L—Cj.qpalkynyl-Cy.qphetaryl, —[.—Cypalkynyl-Cs.jocycloalkyl, —-L—C,.qpalkynyl-Cy.qoheterocyclyl, —
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L~C.10alkoxy-Cs.jparyl, ~L~Cy.jpalkoxy-Ci.iohetaryl, -L-Ci.jpalkoxy-Cspcycloalkyl, ~L-Ci.palkoxy-C.
roheterocyelyl, —L-C;.joheteroalkyl-Cs.jparyl, -L. —Ci.ioheteroalkyl-Cy.johetaryl, —L ~C,.ioheteroalkyl-(/s.
jocycloalkyl, =L ~Cyoheteroalkyl-Cy.joheterocyclyl, —-L—Cs.iparyl-Cy.joalkyl, ~L~Cs.qparyl-Cs.jpalke
L-Cs.10aryl-Cyipalkynyl,  —L~Csearyl-Cijohetaryl,  —L-Csoaryl-Csipcycloalkyl,  ~1-Csy
wheterocyclyl, -L-C,.ohetaryl-C.joalkyl, ~-L—Cy.johetaryl-C,.joalkenyl, —L-C\.ohetaryl-C,.palKynyl, ~L~
—L~Cs.
ocycloalkyl-Cigalkyl,  —L-Cs.pcycloalkyl-C,.jpalkenyl, ~I~Cj jpeycloalkyl-Cy oalKynyl, -L-Cs.

Cy.iohetaryl-Cy.jparyl,~L~Cy.ohetaryl-Csocycloalkyl, ~L~C.;phetaryl-Cy.ioheterocyclyl,

weycloalkyl-Cyjparyl, ~L~Cspcycloalkyl-C ohetaryl, —L—-Cs jocycloalkyl-C, . ohet ocyclyl, -L-C,.
roheterocyclyl-Cyjealkyl, —L-C;cheterocyclyl-Cy.joalkenyl, —L~Cicheterocyclyl-C,.joalkynyl, —1-C;.
roheterocyclyl-Cs.jparyl, —L—C,.cheterocyclyl-Ci.ohetaryl, or —-[-Cy jsheteroc lyl-Cs_jocycloalkyl, each
of which is unsubstituted or substituted by one or more independent R, subsgituents,

L is a bond, ~O—, -N(R*)-, =S(0)go—~, -C(=0)~, ~C(=0)0-,/~0C(=0)-, ~C(=0)N(R’')-, ~
NRNC(=0)-, -NRMC(=0)0-, -NR*C(=0)NR?-, -NR"S(0)p2+ ~S(0)0NR*)~, -C(=5)0-, —
C(=0)S-, -NRMC(E=NRPINR™, -NR*'C(=NR*)O-, -NR*'C(=NE)S-, ~OC(=0)0-, ~OC(=0)NR*'-,
~0C(=0)S-, ~SC(=0)S—, -P(0)OR*' O-, ~SC(=0)NR*'~;

each of Rs, R5’ and R, is independently hydrogen, halggen, -OH, -CFs, -OCF;, -ORY, -NR*'R*, -
C(ORY, -COR™, -C(=0)NR*, -NO, -CN, -S(@:R”, -SO,NR'R¥, -NR'C(=OR”, -
NR'C(=0)OR®,  -NR’'CE=ONR¥R®,  -NRS(0).,R*”,  -C(=S)OR*,  -C(=0)SR*,
NR’'C(=NR®NRPR®, -NR’'C(=NR>)OR*, -NR¥C(=NR*)SR”, -OC(=0)OR”, -OC(=0)NR*'R™, -
OC(=0)SR™, -SC(=0)SR™!, -P(OYOR* OR®, -SC(=0)NR*'R¥, —C, jealkyl, ~Cs.joalkenyl, ~Cx.joalkynyl,
—Cy.oheteroalkyl, —Cs joaryl, —Cy.qohetaryl, ~Ca4ocycloalkyl, ~C, ioheterocyclyl, ~Ci. 10alkyl-Cs jparyl, ~Ci.

w2

1oalkyl-Cyohetaryl, —Cy.jpalkyl-Cs.qocycloaliyl, ~Ci.jpalkyl-Cy.oheterocyelyl, —Cypalkenyl-Cs jaryl, ~Cs.
oalkenyl-Cyohetaryl, —C,.qoalkenyl-Cs dcycloalkyl, —Coqpalkenyl-Cy.oheterocycelyl, —Cypalkynyl-Cs.
waryl, —Cayalkynyl-Cyjohetaryl, —&o40alkynyl-Cs pcycloalkyl, —Cayoalkynyl-Cy joheterocyclyl, —Ci.
soalkoxy-Cs jearyl, ~C_jpalkoxy-C, fohetaryl, =C,.jpalkoxy-Cs.igcycloalkyl, -~y palkoxy-Cy.gheterocyclyl,
~Cy.qoheteroalkyl-Cs paryl, -, oheteroalkyl-Cy ohetaryl, ~C;.oheteroalkyl-Csyocycloalkyl,  —C..
roheteroalkyl-Cy.jgheterocyclyl, ~Cs.qparyl-Cy.joalkyl, ~Cs.joaryl-Cs.jpalkenyl, ~Cs.p0aryl-Cy palkynyl, —C,.
10aryl-Cs ohetaryl, —~Cs10afyl-Cs jocycloalkyl, —Cs.earyl-Cyjoheterocyclyl, ~Ci.ohetaryl-Cy palkyl, ~Cy.
mhetaryl-Cz_malken};l, 1 ohetaryl-Cs. joalkynyl, —Cs.jghetaryl-Cs. jparyl ~C,_johetaryl-Cs.ocycloalkyl, —C,.
wohetaryl-C_joheterogyclyl, ~Cs ocycloalkyl-Cyjpalkyl, —Cs.jocycloalkyl-Cs joalkenyl, ~Cjs.ecycloalkyl-C,.
walkynyl, —Cs.qog¥cloalkyl-Cs joaryl, —Csocycloalkyl-Cy.ohetaryl, —Cyjoeycloalkyl-Cyoheterocyelyl, —
Cy.ioheterocyclyl-Cyjpalkyl,  —C, gheterocyclyl-C,.jpalkenyl,  —Ci.joheterocyclyl-Cyalkynyl,  -Ci.
roheterocychyl-Cyjparyl, —Cj joheterocyclyl-Cy.johetaryl, or —Cyjoheterocyclyl-Cs gcycloalkyl, each of
which ig’unsubstituted or substituted by one or more independent R;; substituents; or Rj’ is —OR®, —
4 _S(0)2R%,  —C(=O)R®, -C(=0)OR®, —-OC(=0)R’, ~C(=ONR™R’, or -NR*)C(=O)R’,

wherein R® together with R* can optionally form a heterocyclic ring;
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each of Rs, Ry, Rg; and R, is independently hydrogen, halogen, —C,.jo alkyl, —Cs.q0alkenyl, ~Cs.10
alkynyl, —C,.ioheteroalkyl, ~Cs.oaryl, —Cy.iohetaryl, —Cs jocycloalkyl, ~Ci.joheterocyelyl, -OH, -CFs,
OCF,, -ORY, -NR*'R¥, -C(O)R®, -CO,R”, -C(=0)NR”', -NO,, -CN, -S(0)o2R™, -SO,NR™ '
NR*'C(=0)R?, -NR’'C(=0)OR*, -NR*'C(=0)NR*R®, -NR*'S(0),:R™, -C(=8)OR*, -C(=0)8R*, -
NRYC(E=NRPNRPRY, -NRPIC(=NR®)OR®, -NR*'C(=NR7)SRY, -OC(=0)OR*, -OC=O)XRYR™, -
OC(=0)SR*, -SC(=0)SR*, -P(0)OR*' OR™, or -SC(=0)NR*'NR*;

Rs is hydrogen, —C,.jpalkyl, ~Cspalkenyl, —Caoalkynyl, —Ci.qoheteroalkyl, ~Csoaryl, —C,.
ohetaryl, —Cs.jocycloalkyl, ~Cy.oheterocyclyl, —Ciypalkyl-Csaryl, ~Ci0alkyl-Cyiq etaryl, —Ci.joalkyl-
| Cs.qocycloalkyl, —Cigalkyl-Cy.joheterocyclyl, —Cj joalkenyl-Csy jparyl, —Cypalkeiyl-C o ohetaryl, —C,.
1oalkenyl-Csyqcycloalkyl,  ~C,.ioalkenyl-Cyoheterocyclyl, —Cyipalkynyl-Cs garyl, —Ciipalkynyl-Ci.
whetaryl, —Cpyalkynyl-Csjocycloalkyl, —Cajoalkynyl-Cycheterocyclyl, ACijgalkoxy-Csaryl, —Ci.

10alkoxy-Cy.ghetaryl, —C; joalkoxy-Cs.jocycloalkyl, —Ci.jpalkoxy-Cy johef, rocyclyl, ~Ci.pheteroalkyl-Cs.
| joaryl, —C;.1gheteroalkyl-C,_jghetaryl, ~Cyoheteroalkyl-Cs. jpcycloalkyl, ~Cy_gheteroalkyl-C,.
oheterocyclyl, —Csoaryl-Cealkyl, ~Cs.joaryl-Cooalkenyl, —Z5.0aryl-Cyjoalkynyl, —Csjoaryl-Cs.
whetaryl, —Cs jparyl-Cs.qocycloalkyl, —Cy.p0aryl-Cy_oheterocycly)) —Ci.johetaryl-C,palkyl, —C.johetaryl-
Cooalkenyl, —Cj.johetaryl-Cyoalkynyl, —Cs ohetaryl-Cs, yl, ~Ciyohetaryl-Cs.qocycloalkyl, -Ci.
rohetaryl-C . joheterocyclyl, ~Cs.jocycloalkyl-Ciipalkyl, ~Cyocycloalkyl-Cs joalkenyl, —Cs.ipcycloalkyl-Co.
walkynyl, ~Cs.cycloalkyl-Cajoaryl, —Csocycloalkyl-(Z; ohetaryl, —Cj.jpeycloalkyl-Cypheterocyclyl, —
C,.ioheterocyclyl-Cy.ppalkyl,  —Ci.joheterocyclyl-Csfoalkenyl, —Cy.qoheterocyclyl-Cyppalkynyl, —Ci.
woheterocyclyl-Cs.paryl, —Cy.oheterocyclyl-Criohétaryl, or —Ci.joheterocyclyl-Cs.jocycloalkyl, each of
which is unsubstituted or substituted by one or shore independent Ry4 or Rys substituents;

each of Ry, Rg, and Ry, is independently hydrogen, —Ci.i alkyl, —Cs.jpalkenyl, ~Cs.10 alkynyl, ~
C..ioheteroalkyl, ~C.joaryl, —Cy.iohetaryl, ~Cs jocycloalkyl, —Cy.ioheterocyclyl, -OH, -CFs, -C(O)R™, —
COR™, -CEOINRY, -S(0)o2R*", -C(£S)ORY, -C(=0)SR*); |

each of Ry, and Ry, is —Cy.# alkyl, —C,_jpalkenyl, ~C,.iq alkynyl, ~Cy.oheteroalkyl, ~Cs_joaryl, -C,.
hetaryl, —Cj.jocycloalkyl, ~Cy4cheterocyclyl, optionally substituted by one or more independent Ry;
substituents;

each of R;;, Ry, Risand Rys is independently hydrogen, halogen, —Cy.ioalkyl, ~Cy.jpalkenyl, ~C,.
10 alkynyl, —Cl.mheéer

OCF;, -OR¥, N

Ikyl, -Cs.pearyl, ~C.ohetaryl, ~Cs.jocycloalkyl, —C,.icheterocyclyl, -OH, -CF;, -
R¥, -C(ORY, -COR?, -C(=0)NR™, -NO,, -CN, -S(0)p2R*, -SO,NR*'R¥, -
NRYC(=0)R?, AR*'C(=0)OR™, -NR*C(=0)NRPR”, -NR”S(0)5,R¥”, -C(=8)OR*, -C(=O)SR*", -
NR*'C(=NRNRPR?, -NRYC(=NR*)OR?, -NR*'C(=NR™)SR”, -OC(=0)OR*, -OC(=O)NR’'R*, -
OCE=0)SK, -SC(=0)SR*", -P(0)OR*'OR™, or -SC(=0)NR*'NR*;

éach of R, R** R* and R*is independently hydrogen, halogen, —C;.yo alkyl, —-C,.jpalkenyl, —Cs.
10 allgynyl, —C_cheteroalkyl, —Cs.jparyl, Cy ohetaryl, —Cs.jocycloalkyl, ~Ci.icheterocyclyl, or wherein R*'
tobether with R* form a heterocyclic ring; '

wherein ring A comprises one or more heteroatoms selected from N, O, or §; and
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wherein if X71s O or X,-X; is RyC=CR3, ring A comprises at least two heteroatoms selected from
N, O, or S;and
wherein if X3 1s O or N, or X»-X3 is R;C=N, at least one of X; or X, is not N,

2. The compound, pharmaceutically acceptable salt, or prodrug of claim 1, wl¢rein the

compound is of Formula I-A:

YN
-~ ~
(ol X
5 X, X;; 2
3 The compound, pharmaceutically acceptable salt, or prodrug/0f claim 1, wherein the

compound is of Formula I-B:

X X3

H
Y- N O
X
ol ¥

4. The compound, pharmaceutically acceptablg”salt, or prodrug of claim 1, wherein the

compound is of Formula II:

X4
Xo
5. The compound, pharmaceutically acceptable salt, or prodrug of claim 4, wherein X, is
=0,
6. The compound, pharfaceutically acceptable salt, or prodrug of claim 4, wherein X, is
NR;.
7. The compound,/pharmaceutically acceptable salt, or prodrug of claim 4, wherein Xs is N
and X4 1s C.
8. The compOund, pharmaceutically acceptable salt, or prodrug of claim 4, wherein X5 is C
and X is C. '
9. The¢/compound, pharmaceutically acceptable salt, or prodrug of claim 4, wherein X, is
CRZ],
10. The compound, pharmaceutically acceptable salt, or prodrug of claim 4, wherein the

compoundAs of Formula II-A:
N0
Xoe,”
X
<SroX T,
X8 x; "Ry,
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11. The compound, pharmaceutically acceptable salt, or prodrug of claim 4, wherein the

compound is of Formula II-B:

14. The compound, pharmaceutigally acceptable salt, or prodrug of claim 4, wherein the

compound is of Formula II-E:

/6. The compound, pharmaceutically acceptable salt, or prodrug of claim 13, wherein the
compo6und is of Formula 1I-G:
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Ry H
N N 0
N
\ Pz
Ry
Ra1
17. The compound, pharmaceutically acceptable salt, or prodrug of any one of claighs 14-16,

wherein Ry is selected from the group consisting of —1.-C.ipheteroalkyl, —1.—Csyoaryl, -1.~C4.ohetaryl, —

I~C;.qpcycloalkyl, and ~L—Cy.oheterocyclyl, each of which is unsubstituted or substituted/by one or more

independent R, substituents; and L is bond.
18. The compound, pharmaceutically acceptable salt, or prodrug of clgdm 17, wherein Ry is

~I~Cy phetaryl unsubstituted or substituted by one or more independent R,, subgfituents; and L is bond.

19. The compound, pharmaceutically acceptable salt, or prodrug 6f claim 18, wherein the C,.
1ohetaryl of R,y comprises one or more nitrogen atoms.

20. The compound, pharmaceutically acceptable salt, or prgdrug of claim 19, wherein the C;.
whetaryl of Ry, is selected from the group consisting of pyrazolyl, p¥ridinyl, pyrazinyl, pyrimidinyl, and
pyridazinyl.

21. The compound, pharmaceutically acceptable s4lt, or prodrug of claim 20, wherein the C;.
whetaryl of Ry, is unsubstituted.

22, The compound, pharmaceutically accepgable salt, or prodrug of claim 20, wherein the C,.
ohetaryl or Ry, is substituted with one, two, or three ifdependent R, substituents.

23, The compound, pharmaceutically Acceptable salt, or prodrug of any one of claims 17-20
or 22, wherein each R}, substituent is indepengdéntly selected from the group consisting of ~-Cj.qp alkyl, —
Coppalkenyl, -~Cpqo alkynyl, -Cijohetepbalkyl, —Cs.ioaryl, ~Ciiohetaryl, —Csiecycloalkyl, -C..
wheterocyclyl, -OH, -CF,, -OCF,, -OR?" Avherein each Ry, is independently hydrogen or ~C,;, alkyl.

24. The compound, pharpiaceutically acceptable salt, or prodrug of claim 23, wherein each
Ry, substituent is independently sefected from the group consisting -Me, -Et, -i-Pr, -n-Pr, OH, -OMe, -
OEt, -OPr.

25. The compourd, pharmaceutically acceptable salt, or prodrug of any one of claims 14-24,
wherein R, is —Cj.palk

oalkyl »C;.lohetarifl,

, —Croheterocyclyl, —C.palkyl-C, oheterocyclyl, —Ci.joalkyl-Cs.oaryl, —C;.
~Cy.oheterocyclyl-Cypalkyl, or —Ci.eheterocyclyl-Cs.paryl, unsubstituted or
substituted by one
26.
Ciipalkyl-Cs.

unsubstitugéd or substituted by one or more independent Ry, or R; substituents.

more independent Ry or Ry; substituents.
e compound, pharmaceutically acceptable salt, or prodrug of claim 25, wherein R; is -

aryl, —Cealkyl-C,_ohetaryl, —C, cheterocyclyl-Cy palkyl, or ~C, cheterocyclyl-Cs yparyl,

7. The compound, pharmaceutically acceptable salt, or prodrug of claim 26, wherein Ry is —
Cyodllkyl-Cyjparyl or —Cjgheterocyclyl-Csqparyl, unsubstituted or substituted by one or more

ependent R;o-or Ry; substituents.
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28. The compound, pharmaceutically acceptable salt, or prodrug of claim 26, wherein R, is

\f: /©, unsubstituted or substituted by one or more independent Ry, or Ry; substituents,

29. The compound, pharmaceutically acceptable salt, or prodrug of claim 25, whereif R, is —
Ci.oheterocyclyl, ~Cpjeheterocyclyl-Cipalkyl, or -Cigheterocyclyl-Csjoaryl, unsubsfituted or
substituted by one or more independent R, or Ry; substituents.

30. The compound, pharmaceutically acceptable salt, or prodrug of claim 29, wherein R, is

&, @,
’ ’
R0 R or unsubstituted of substituted by one or more

independent Ry, or Ry; substituents.
31. The compound, pharmaceutically acceptable sali/ or prodrug of any preceding claim,
wherein Ry, is H.

32. The compound, pharmaceutically acceptabj¢ salt, or prodrug of claim 1, wherein the

compound is of Formula ITI:

N
X1
x;XZ
33. The compound, pharmaceytically acceptable salt, or prodrug of claim 32, wherein X is
C=0.
34.
NR;.
35.
and X, 1s C,
36.
and X¢ is C.
37. The compound, pharmaceutically acceptable salt, or prodrug of claim 32, wherein Xz is N
and X018 N.
38. The compound, pharmaceutically acceptable salt, or prodrug of claim 32, wherein X, is
CRa1.

The compound, pharmaceutically acceptable salt, or prodrug of claim 32, wherein the

compound is of Formula III-A:
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X7 et
/X5 I/

40. The compound, pharmaceutically acceptable salt, or prodrug of claim 32/ wherein the

compound is of Formula I111-B:

H
- X N. 2O
XBO XGO P
Xio 2 Xg Ri.
41, The compound, pharmaceutically acceptable salt, or pfodrug of any of the preceding

claims, wherein Rs is hydrogen.
42, The compound, pharmaccutically acceptable salt/or prodrug of any of the preceding

claims, wherein X, 1s CR,,

43, The compound, pharmaceutically acceptable/salt, or prodrug of claim 42, wherein R, is
hydrogen.
44, The compound, pharmaceutically accgptable salt, or prodrug of any of the preceding

claims, wherein X, is N.

45, The compound, pharmaceutically acceptable salt, or prodrug of any of the preceding
claims, wherein X is CRy;or NR,,, wherein Ky, or Ry, is halogen, -CN, ~L~Cs_jparyl, -L-Cy_phetaryl, —
L~Cs.geycloalkyl, or -1~C,_sheterocyclyl,/unsubstituted or substituted by one or more independent R,
substituents.

46, The compound, phapfaceutically acceptable salt, or prodrug of claim 45, wherein X is
CR; and Ry, is halogen or —CN.

47. The compound/ pharmaceutically acceptable salt, or prodrug of claim 45, wherein Xy is
CRy and Ry 18 —L~Cjqparyl, —L~Cy.johetaryl, -L~Cs.jpeycloalkyl, or ~L—Cj.pheterocyclyl, unsubstituted
or substituted by one or gore independent R, substituents.

48. Thé: cgmpound, pharmaceutically acceptable salt, or prodrug of claim 47, wherein Xy is
CRy and R, is —LA£Cyphetaryl or —L-Cs.joheterocyclyl, unsubstituted or substituted by one or more
independent R, Substituents,

49, A method of inhibiting activity of a protein kinase present in a cell, comprising
contacting/said cell with an effective amount of a compound, pharmaceutically acceptable salt, or prodrug
of any gf the preceding claims.

50. The method of claim 49, wherein the protein kinase is ERK.

51. The method of claim 49, wherein the compound, pharmaceutically acceptable salt, or

prodrug inhibits ERK at an IC50 value of less than about 1000 nM.
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52. The method of claim 49, wherein the compound, pharmaceutically acceptable salt, or
prodrug inhibits ERK at an IC50 value of less than about 100 nM.
53. The method of claim 49, wherein the compound, pharmaceutically acceptable sg

prodrug inhibits ERK at an IC50 value of less than about 10 aM.

54. The method of claim 49, wherein the contacting step takes place in vitro.
55. The method of claim 49, wherein the contacting step takes place in vivo.
56. A method of ameliorating a disorder comprising administering to a/subject in need

thereof an effective amount of a compound, pharmaceutically acceptable salt, or prodrug of a compound
of any of the preceding claims, wherein the disorder is selected from the group copSisting of cancer, bone
disorder, inflammatory disease, immune disease, nervous system disease, metgbolic disease, respiratory
disease, and cardiac disease.

57. The method of claim 56, wherein the disorder is cghcer selected from the group
consisting of breast cancer, pancreatic cancer, non-small cell lung €ancer (NSCLC), thyroid cancer,
seminomas, melanoma, bladder cancer, liver cancer, kidney cancer, myelodysplastic syndrome (MDS),
acute myelogenous leukemia (AML), and colorectal cancer.

58. The method of claim 57, wherein the cancer ig melanoma or colorectal cancer

59, The method of claim 56, wherein the disorder is mediated by ERK 1 and/or ERK 2.

60. The method of claim 56, further comprj€ing administering another anti-cancer agent.

61. A pharmaceutical composition comprising the compound, pharmaceutically acceptable
salt, or prodrug of any of the preceding claims ang’a pharmaceutically acceptable excipient.

62. The pharmaceutical composition of claim 61, wherein the compound, pharmaceutically
acceptable salt, or prodrug is present in a therapeutically effective amount.

63. The pharmaceutical composition of claim 61, wherein said composition is formulated in
an oral dosage.

64. The pharmaceuticl composition of claim 61, wherein said composition is formulated as
a tablet or a capsule.

-426-




CLAIMS

1. A compound of Formula II-E:
N
Ng@;\f
R4
Ra1 (I-E),

or a pharmaceutically acceptable salt or prodrug thereof; wherein:

R, is —Cyjheterocyclyl, —Cy_jpheterocyclyl-Cy jpalkyl, or —C,_jcheterocyelyl-Cs_joaryl, each of
which is unsubstituted or substituted by one or more independent R or R, substituents;

R, is hydrogen, halogen, -OH, -CFs, -OCF3, -OR*', -NR*'R*, -C(O)R*, -CO,RY, -C(=O)NR", -
NO,, -CN, -S(0),R*, -SO,NR*R*, -NR*'C(=0)R¥, -NR*'C(=0)OR*, -NR*'C(=0)NR¥R*, -
NRMS(0)2R?, -C(=S)OR*, -C(=0)SR*, -NR*'C(=NR*)NR*R*, -NR*C(=NR**)OR™, -
NR*C(=NR*?)SR®, -OC(=0)OR*, -OC(=0)NR*'R¥, -OC(=0)SR’", -SC(=0)SR*', -P(O)OR’’OR¥, -
’SC(=O)NR3 1R32, ~L~Cyealkyl, -1-C; jpalkenyl, ~-L-Cy joalkynyl, -L—C, joheteroalkyl, —1.-Cs.jearyl, -L—
C.ohetaryl, -L—-Cj.jocycloalkyl, ~L—Cy.ioheterocyclyl, -L—C ealkyl-Csyaryl, —L—C;.j0alkyl-C,.ohetaryl,
~L~C,_jpalkyl-Cs. gcycloalkyl, —L—C jealkyl-C,. gheterocyclyl, -L—C,.jpalkenyl-Cs_ earyl, -L-Co.
walkenyl-C_johetaryl, -L-C,.jpalkenyl-Cs. ocycloalkyl, —L~C,. palkenyl-C,.oheterocyclyl, ~L-C,.
10alkynyl-Cs_jearyl, =L—Cy. jealkynyl-C, johetaryl, —-L—C,.jpalkynyl-Cs.jocycloalkyl, ~L-C; jpalkynyl-C;.
ioheterocyelyl, -L~C_jpalkoxy-Cs.jparyl, -L—C.palkoxy-Ci.phetaryl, —-L—-C.jpalkoxy-Cs.jocycloalkyl, —
L—C,.jpalkoxy-C.joheterocyclyl, ~L—Cy.oheteroalkyl-Cs joaryl, -L—C . oheteroalkyl-Ci.ohetaryl, —L-C;.
joheteroalkyl-Cs._jocycloalkyl, ~L—C joheteroalkyl-C . oheterocyelyl, —=L—Cs.j0aryl-C_jealkyl, -L—Cs jearyl-
Cy.joalkenyl, —L¥C3_,oaryl—Cz_malkynyl, ~L—-Cs_jparyl-C_jphetaryl, —L—~C5 paryl-Cy_ocycloalkyl, —L—C3_
1aryl-Cy.oheterocyclyl, ~L—C.johetaryl-Cy jpalkyl, -L~C;.johetaryl-C, jpalkenyl, —L—C;.jchetaryl-C,.
oalkynyl, —-L—C_jphetaryl-Cy.jparyl,~L—C;.johetaryl-Cs.jocycloalkyl, —L—-C;.ichetaryl-C.igheterocyclyl, —
L—C;.jgcycloalkyl-C_jpalkyl, -L—Cs jocycloalkyl-C,. joalkenyl, -L-Cs._jocycloalkyl-C,.jpalkynyl, —L—Cs.
rocyeloalkyl-Cy_jaryl, —=L—Cj_jocycloalkyl-C johetaryl, —-L-C; jocycloalkyl-C.oheterocyclyl, —L~C;.
\oheterocyclyl-Cy_jalkyl, -L—C_jpheterocyclyl-C, jpalkenyl, ~L-Cy.joheterocyclyl-C, joalkynyl, —-L-C;.
ioheterocyclyl-Cy jearyl, ~L—Cy. oheterocyclyl-Cy_johetaryl, or —-L—Ci.joheterocyclyl-Cs.jocycloalkyl, each
of which is unsubstituted or substituted by one or more independent R, substituents;

L is a bond, -O—, -N(R*)=, =8(0)g..—, ~C(=0)-, ~C(=0)0—, ~OC(=0)-, -C(=O)NR*")-, —
NER*MC(=0)~, -NR*'C(=0)0—, -NR*' C(=0)NR*~, -NR*'S$(0)( 23—, ~S$(0)o2N(R* ), ~C(=S)O—, ~
C(=0)S—, -NR¥C(=NR*NR*~, -NR*' C(=NR**)0O-, -NR* C(=NR*)S-, ~OC(=0)O~, ~OC(=O)NR*'-,
~OC(=0)S~, ~SC(=0)S—, ~P(0)OR*'O-, or —~SC(=O)NR*'~;
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Ry, is hydrogen, —Cj.ip alkyl, —C,.jealkenyl, —C, 14 alkynyl, —Cj.joheteroalkyl, —Cs jparyl, —Ci.
iohetaryl, —Cs.jocycloalkyl, —C,.joheterocyclyl, -OH, -CFs, -C(O)RY, ~CO,R*!, -C(=0)NR?, -8(0)¢,R", -
C(=S)OR*,, or -C(=0)SR*;

Ry is —Cy.jp alkyl, —~C,.jealkenyl, ~C,.jo alkynyl, —C,.joheteroalkyl, —Cj.jaryl, —=C;.chetaryl, —C;.
eeycloalkyl, or —C_joheterocyclyl, each of which is unsubstituted or substituted by one or more
independent R, substituents;

R;; and Ry, are independently hydrogen, halogen, —C_jpalkyl, —C, jpalkenyl, —C,.0 alkynyl, -C,.
ioheteroalkyl, —Cs.jparyl, —=Cy_johetaryl, —Cs_jocycloalkyl, —Cy.ioheterocyclyl, -OH, -CFs, -OCF;, -OR* -
NR¥R®, -C(O)R™, -CO,R*, -C(=0)NR?', -NO,, -CN, -S(0),R", -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*', -
NRMC(E=NRPHNRPRE, -NRY C(=NR*¥)OR®, -NR*'C(=NR**)SR*, -OC(=0)OR*, -OC(=0)NR*'R*, -
OC(=0)SR*, -SC(=0)SR*, -P(0)OR*OR™, or -SC(=0)NR*'NR*;

each of R*", R¥, and R* is independently hydrogen, halogen, —C,_o alkyl, f—Cz,loalkenyl, ~Cy10
alkynyl, ~C.jgheteroalkyl, —Cy jearyl, —Cy.johetaryl, —Cs_jocycloalkyl, or —Ci.jsheterocyclyl, 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,.
oheteroalkyl, —L—Cs_jearyl, -L—C;_ohetaryl, —-L—C;_jocycloalkyl, and —1—C,; jcheterocyclyl, each of which
is unsubstituted or substituted by one or more independent Ry, substituents; and wherein L is a bond.

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;.ohetaryl of Ry, comprises one or more nitrogen
atoms.

5. The compound of claim 4, wherein the C;.jchetaryl of Ry; is selected from the group
consisting of pyrazolyl, pyridinyl, pyrazinyl, pyrimidinyl, and pyridazinyl.

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

7 The compound of claim 5, wherein the Cy.johetaryl or Ry; is substituted with one, two, or
three independent Ry, 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,_j¢ alkyl, —C;_jealkenyl, —Cy. 1o alkynyl, —C,.
ioheteroalkyl, —Cs.joaryl, —Cy_johetaryl, =Cs_jocycloalkyl, —Cy.joheterocyclyl, -OH, -CF;, -OCF;, and -OR® L
wherein each R*' is independently hydrogen or —C,_jo alkyl.

9. 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 -OPr.
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10. The compound of any one of claims 1-9, wherein R, is R0 , R0 ,or
SN
, each of which is unsubstituted or substituted by one or more independent R4 or Ry;
substituents.
11. The compound of any one of claims 1-10, wherein Ry, is H.
12. A method of inhibiting activity of a protein kinase present in a cell, comprising

contacting said cell with an effective amount of the compound of any one of claims 1-11.

13. The method of claim 12, wherein the protein kinase is ERK.

14. Use of the compound of any one of claims 1-11 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.

15. A pharmaceutical composition comprising the compound of any one of claims 1-11 and a
pharmaceutically acceptable excipient, optionally wherein the composition is formulated in an oral

dosage.

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