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What is claimed is:

A compound of Formula I,

R3
T"r }xﬁNRZ
RS\ /X\ \'/

Ry M
or an enantiomer, diastqgomer, tautomer, or pharmaceutically acceptable salt or solvate
thereof,
wherein
Ry is hydrogen, alkyl or subMjtuted alkyl, alkenyl or substituted alkenyl, alkynyl or

substituted alkynyl, cycloal®g or substituted cycloalkyl, cycloalkenyl or substituted
tituted heterocycle, aryl or substituted aryl, OR,,
R4, C(=0)R,, or C(=O)NRyR¢;

r substituted heterocycle, aryl or substituted

cycloalkenyl, heterocycle or s
SR, S(=0)2R., S(=0),0R., C(=

Ra is monocyclic or bicyclic heterocycl
aryl;

Rs is hydrogen, alkyl or substituted alkyl, cycRalkyl or substituted cycloalkyl,

2

heterocycle or substituted heterocycle, aryl orQbstituted aryl, halogen, -OR,, -
C(O)Rs, -C(O)OR., -NRaRs, S(0)2NRaRs;
R4, Rs, R, and Ry are each independently hydrogen, halog® cyano, nitro, trihalomethyl,

OCEF;, alkyl or substituted alkyl, alkenyl or substitut enyl, alkynyl or

SR;, S(=O)R., S(=0)2R., P(=0)1R., S(=0),0R,, P(=0),0R.,
NRpP(=0)2Re, S(FO):NRyR., P(F0):NRyR., C(=0)OR., C(=O)R,
OC(=0O)R., OC(=O)NRsR., NRyC(=0)ORe, NR4C(=O)NRpR., NRsS
NRP(=0):NRyR;, NR,C(=0)R,, or NRyP(=0),R.;

T is O, SorR;;

U, V, and W are cach independently a carbon, N, O, or S;

o NRpS(=0):R.,
(=O)NRyR.,
)2NRsRc,
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X, Y, Z, and A are each indeperidcﬁﬂky a carbon orN, with the proviso that the ring in which
X, Y, Z, and A exist is aromatic;

the provision that o

one of R4, Rs, Rs, and Ry is substituted heterocycle or substituted aryl,

’ and

R4

s, R, or Ry is absent if X, Y, Z, or A, respectively, is a heteroatom;

wherein
substitutd@heterocycle and substituted aryl in R4, Rs, R, and R is the following
group:
Rnl
@ ;sf.
wherein

Q-2 is heterocycle or aryl;
ogen, halogen, cyano, nitro, trihalomethyl,
2 C(=O)R,, C(=0)OR,, NH;, S(O),NH,,

ryl or substituted aryl;

Ry, Ry and Ry - are each independently
OCF;, alkyl or substituted alkyl, OR,,
heterocycle or substituted heterocycle, o

Ra is hydrogen, alkyl or substituted alkyl, alkeM or substituted alkenyl, alkynyl or

substituted alkynyl, cycloalkyl or substituted cYgloalkyl, cycloalkenyl or substituted

cycloalkenyl, heterocycle or substituted heterocy®g, or aryl or substituted aryl;

Rw, R. and Ry are independently hydrogen, alkyl or substituly alkyl, cycloalkyl or

substituted cycloalkyl, heterocycle or substituted hetero®gcle, or aryl or substituted

aryl, or said Ry, and R. together with the N to which they af§bonded optionally form

a heterocycle or substituted heterocycle; and
Re is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alki
substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or s

cycloalkenyl, heterocycle or substituted heterocycle, or aryl or substituted ary

2. The compound of Claim 1, wherein T is O or S,
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Rs~ X

N=—=—~<

/
R 'T\ W
R, R1

5. The compound of Claim 2, wherein W is N,

Rs
A
R X ¥
S\Y/ A V
P
R6/ \ll_\ 11\1
R, Ri
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10.

11.

The compound of Claim 5, wherein T is O and W is N,

R3
s
R X
S\Y N
| o
Z /
R
R? ! (I-¢).
The compoun
Rs
Yl
O
T
Ry
(I-9).

The compound of Claim 1, wherein U ®garbon, V is carbon, Wis N, and T is O,

The compound of any one of Claims 1 to 8, wherein each of X, Q. Z, and A is

carbon.
The compound of any one of Claims 1 to 9, wherein R; is hydrogen.

The compound of any one of Claims 1 to 10, wherein R; is
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12.

13.

14.

15.

16.

17.

18.

19.

ubstituted heterocycle, aryl or substituted aryl, or ORa,, NRyR.,
bP(=0):Re, S(=0)2NReRc, P(=0);NRyR¢, C(=0)OR., C(=O)R,,
)Ra, OC(=O)NRpR., NRyC(=O)OR,, NR4C(=O)NRyR,
(=0)2NRsR., NR,C(=0)R,, or NR,P(=0);R..

heterocycle
NRpS(=0)2R.,
C(=0O)NRyR., OC
NR4S(=0);NRR, N

The compound of Claim R§or Claim 11, wherein one of X, Y, Z, and A is a

heteroatom.

The compound of any one of Cl&gs 10-12, wherein Q-1 is heteroaryl.

The compound of any one of Claims€§0-12, wherein Q-1 is phenyl.

The compound of any one of Claims 12;Rgherein Q-1 is selected from the group

consisting of pyrrole, furan, thiophene, pyrNgne, pyrimidine, pyrazine, pyridazine,
imidazole, indole, pyrrolopyridinone, pyridon®yyrrolidine, piridinone, piperidine,

and pyrroloazepinone.

The compound of Claim 13, wherein Q-1 is selected Wom the group consisting of

pyrrole, furan, thiophene, pyridine, pyrimidine, pyrazindQoyridazine, imidazole,

indole, pyrrolopyridinone.
The compound of Claim 16, wherein Q-1 is pyrrole.

The compound of Claim 15, wherein Q-1 is pyridone, pyrrolidine, Rgridinone, or

piperidine.

The compound of Claim 18, wherein Q-1 is pyridone or pyridinone.
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20. The compound of any one of Claims 11 to 19, wherein Ry, Ry» Ry~ and Ry are
independently absent, hydrogen, alkyl, substituted alkyl, substituted heterocycle,
substituted aryl, C(=0)OR,, or C(=O)NRyR.,

are independently hydrogen, alkyl, substituted alkyl, substituted heterocycle, or
together with the N to which they are bonded optionally form a heterocycle
or substituted Rgterocycle, and

R. is hydrogen.
21.  The compourof Claim 20, wherein one of Ry-, Ry~ Ry~ and Ry is C(=O)NRyR,,

wherein

Ry is hydrogen, and
R. is alkyl substituted with N » (wherein Ry, and R, are alkyl, or said Ry, and Rey
together with the N to which theySQe bonded optionally form a substituted heterocycle
(wherein said heterocycle is piperidifgg, or morpholine)), or Ry and R. together with the N to
which they are bonded optionally form Rgubstituted heterocycle (wherein said heterocycle
is piperidine, or morpholine), and
two of Ry, Ry» Ry and Ry are independentqgalkyl, and

the other is hydrogen.

22. The compound of Claim 21, wherein one of R, Ro», Ro», and Ry~ is C(=O)NRyR,

wherein
NRyR. is 2-(di-ethyl amino) ethyl, amino, 2-pyrrolidino eth¥§§amino, 4-methyl piperazinyl,
or morpholino.
2’ Rz", Rz”’, and Rg”” iS

one of Ry, Ry» Ry,

23.  The compound of Claim 17, wherein Q-1 is pyrrole, one o
absent, two of Ry, Ry» Ry and Ry are alkyl (e.g., methyl),
and Ry is C(=O)NRyR..

24. The compound of Claim 23, wherein
Ry is hydrogen, and
R. is alkyl substituted with NRy,Rc,, wherein Ry, and Req are alkyl, or said and

R., together with the N to which they are bonded optionally form a substituted

heterocycle, and wherein said heterocycle is piperidine, or morpholine.
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The compound of Claim 24, wherein NR,R, is 2-(di-ethyl amino) ethyl, amino, or 2-

pyrrolidino ethyl amino.

The compound of Claim 23, wherein Ry, and R, together with the N to which they are

bonded optionally form a heterocycle or substituted heterocycle.

27. compound of Claim 26, wherein NRyR. is 4-methyl piperazinyl, or morpholino.

28. The pound of any one of Claims 1 to 22, wherein Ry, Rs, Rg, and R; are each

tly hydrogen, halogen, cyano, nitro, alkyl or substituted alkyl, OR,,

29. The compound of any one of CIyms 1 to 22 and 28, wherein R4, Rs, Re, and Ry are
each independently hydrogen, haloSgn, cyano, nitro, alkyl, OR,, NRyR., C(=O)OR.,

C(=0)R,, C(=O)NRyR, (wherein

R, is hydrogen, or alkyl or substituted alkyl,
Ry and R, are independently hydrogen, or alkyl or suMtituted alkyl, and
R, is alkyl or substituted alkyl (substituted alkyl is opti®gally substituted with one or more
substituent(s) selected from the group consisting of hydroMg amino, nitro, cyano, halogen,
alkoxy, alkylcarbonyl, alkoxycarbonyl, aminocarbonyl, aryl, ®cloalkyl, and heterocycle.)),

and

R,

30. The compound of Claim 29, wherein one of R4, Rs, Rs, and Ry is
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32.

33.

34.

35.

36.

37.

38.

39.

1

Rn
" ~
R, @;’

>

isothiazole,Quiazole, thiadiazole, oxadiazole, pyrrolidine, piperidine, azepane,
tetrahydrofura®yoxane, oxepane, indole, indolinone, indazole, benzothiazole,
quinoline, quinaz¥§ine, quinoxaline, imidazopyridine, imidazopyridazine,

pyrazolopyridine, pyRgzolopyrimidine, phthalazinone, and phenyl.

The compound of Claim€§l, wherein Q-2 is selected from the group consisting of

pyrrole, furan, thiophene, ifglazole, pyrazole, oxazole, isoxazole, thiazole,
isothiazole, triazole, thiadiazoN§ oxadiazole, pyrrolidine, piperidine, azepane,
tetrahydrofuran, oxane, oxepane, Qgdole, indolinone, indazole, benzothiazole,
quinoline, quinazoline, quinoxaline, Qidazopyridine, imidazopyridazine,

pyrazolopyridine, pyrazolopyrimidine, Rgd phthalazinone.

The compound of Claim 32, wherein Q-2 18¢lected from the group consisting of

thiophene, imidazole, oxazole, thiazole, thiadi®gole, piperidine, and pyrazole.

The compound of Claim 32, wherein Q-2 is select®§y from the group consisting of

indole, indolinone, indazole, benzothiazole, quinolin®quinazoline, quinoxaline,

imidazopyridine, imidazopyridazine, pyrazolopyridine, Mgrazolopyrimidine, and

phthalazinone.

The compound of Claim 34, wherein Q-2 is thiazole.
The compound of Claim 34, wherein Q-2 is imidazole.
The compound of Claim 34, wherein Q-2 is piperidine.
The compound of Claim 34, wherein Q-2 is pyrazole.

The compound of any one of Claims 28 to 31, wherein R, is pyrrolidinyl,

piperidinyl, azepanyl, tetrahydrofuranyl, oxanyl, oxepanyl, pyranyl, phenyl,
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40.

41.

42.

Ry and Ry are independently hydrogen, alkyl, or amino.

43.

44,

thiophenyl, pyrazinyl, pyrimidinyl, pyridazinyl, or pyridyl (said piperidinyl, pyranyl,
phenyl, thiophenyl, pyrazinyl, pyrimidinyl, pyridazinyl, and pyridyl are optionally
substituted with halogen, cyano, nitro, alkyl or substituted alkyl, OR,, NR,R.,
C(=0)OR, C(=0)R,, or C(=0)NRyR. (wherein R, is hydrogen, or alkyl or

bstituted alkyl, Ry and R. are independently hydrogen,or alkyl or substituted alkyl,

The compound of any one oRElaims 28 to 31, wherein Ry, Ry and Ry are

independently hydrogen, alkyl, Qg methoxy.

The compound of any one of Clai 8 to 31, wherein Ry, R~ and R, are each

hydrogen.

The compound of Claim 39, wherein R, §gyrrolidinyl, piperidinyl,
tetrahydrofuranyl, pyranyl, phenyl, pyrazinygyrimidinyl, or pyridyl (said

1, and pyridyl are optionally
lkyl, OR,, or C(=0)OR.

d Re is alkyl or substituted

piperidinyl, pyranyl, phenyl, pyrazinyl, pyrimi
substituted with halogen, cyano, alkyl or substitutel
(wherein R, is hydrogen, or alkyl or substituted alkyl,
alkyl (substituted alkyl is optionally substituted with onc§ more substituent(s)
selected from the group consisting of hydroxy, amino, nitroNgyano, halogen, alkoxy,
alkylcarbonyl, alkoxycarbonyl, aminocarbonyl, aryl, cycloalkyRand heterocycle.)),

and

The compound of Claim 42, wherein Ry is phenyl or substituted phenyl,

and R, are independently hydrogen, or alkyl, or amino.

The compound of Claim 42, wherein R, and R, are independently hydrogen o

alkyl.
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45.  The compound of Claim 39 or Claim 42, wherein Q-2 is selected from the group

consisting of the following group:

Ry Ry
Ry
R,
42\ N o~ /T NH SN
o/LR,,. % \er %ﬁm §_<° l Ry
Ry

46.  The compound of Claim r42, wherein Q-2 is selected from the group consisting

of the following group:

O

47. The compound of Claim 1, wherein the cqpound is selected from the group

consisting of:
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o . ¢l
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N4 — s N4 O(:L HN
N N &3 N~y cH, N S Ny e
N | 1 O d
O o0 CH O 0 CH,© o CH © kCHs o CH, © CHy
N b N

48. A compound of Formula II:

R5 R3 2|u

R5m T4 & RZH

X
RSH \
| 0
I =
~N
Re™ /i\ 'i‘
R
Ry 1 (m
or an cnantiomer, diastercomer, tautomer, or pharmaccutically acceptable salt or sogte
thereof,
wherein
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R, is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterocycle, aryl or substituted aryl, OR,,
SR., S(=0)2Re, S(=0);0R., C(=0)OR4, C(=O)R4, or C(=O)NRsR.;

R3 hydrogen, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl,

R4, Re, and R7 aRyeach independently hydrogen, halogen, cyano, nitro, trihalomethyl,
OCF3, alkyNyr substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
substituted alkWyyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted
cycloalkenyl, het®gcycle or substituted heterocycle, aryl or substituted aryl, OR,,
SRq, S(=O)Re, S(=ORR., P(=0)2R., S(=0),0R., P(=0),0Re, NRyRc, NRpS(=O)Re,
NRpP(=0)2Rc, S(FORNGRe, P(=0):NRyR., C(=0)OR., C(=0)R,, C(=O)NRyR.,
OC(=0)Ra, OC(=O)NRRQNRC(=0)ORc, NR¢C(=O)NRsRc, NRgS(=0);NRyR.,
NR¢P(=0):NRyR., NRyC(=0R., or NRyP(=0);R¢;

X, Z, and A are each independently a calgon or N, with the proviso that the ring in which X,
Z, and A exist is aromatic;

Q-1 and Q-2 is independently is heterocycle, ryl;

Ry, Ry Ry~ and Ry~ are each independently absQgt, hydrogen, halogen, cyano, nitro,
trihalomethyl, OCF3, alkyl or substituted a cycloalkyl or substituted cycloalkyl,
heterocycle or substituted heterocycle, aryl or s@stituted aryl, OR,, NRyR.,
NRpS(=0)2Re, NRoP(=O)Rc, S(=0):NRsRc, P(= RyRc, C(=0)ORe, C(=O)R,,
C(=0)NRpR., OC(=0)R,, OC(=0)NRyR., NR,C(=0 , NR4C(=O)NRyR.,
NR4S(=0):NRsR., NReP(=0);NRyR., NR;C(=O)R,, or RRuP(=0);R,

Rs:, Rs» and Rs~ are each independently hydrogen, halogen, cyano §tro, trihalomethyl,
OCFs3, alkyl or substituted alkyl, OR,, SR,, C(=0)R,, C(=0)OR, NH,, S(O),NH,,
heterocycle or substituted heterocycle, or aryl or substituted aryl;

wherein

R, is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, aMmnyl or
substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or sKgstituted
cycloalkenyl, heterocycle or substituted heterocycle, or aryl or substituted ar

Ry, Rc and Ry are independently hydrogen, alkyl or substituted alkyl, cycloalkyl or

substituted cycloalkyl, heterocycle or substituted heterocycle, or aryl or substitute
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aryl, or said Ry, and R, together with the N to which they are bonded optionally form
a heterocycle or substituted heterocycle; and

RY is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted

cloalkenyl, heterocycle or substituted heterocycle, or aryl or substituted aryl.

49, Th&ompound of Claim 48, wherein each of X, Z, and A is carbon.

50. The coMgound of Claim 48, wherein one of X, Z, and A is a heteroatom.
51. The compoRgd of Claim 48, wherein the compound has the formula
Ry"
R Rzll)
R3
R4
Rs | / @ Rzl
X Ry’
Rsu \
0]
N
RS I
R4
Rz (II-a)

wherein Ry, Ry, Ro» Ry Ra», R3, R4, Rs, Rs», R, Rs, Ry, X, Q-1, and Q-2 are the same as

the above definitions.
52.  The compound of Claim 48, wherein the compotR has the formula,

Rz” Rz,

Rs"

o

R5u

(II-b)

wherein
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Ry, Ry», and Ry~ are each independently hydrogen, halogen, cyano, nitro,
rihalomethyl, OCF3, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl,
herocycle or substituted heterocycle, aryl or substituted aryl, or OR,, NRyR.,
NRQ=0)2Re, NRP(=0)2Re, S(=0)2NRuRe, P(=0);NRsR., C(=0)ORe, C(=O)R,,
C(=0)sRc, OC(=0)R,, OC(=O)NRpRc, NRyC(=O)ORe, NR4C(=O)NRsR,
NR4S(=OMQRsRe, NRgP(=0):NR,R., NRpC(=0)R,, or NR,P(=0),R., and

R, iNgydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
substituted alkyi®l, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted
cycloalkenyl, heter®gycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,,
S(=0)Re, S(=O)20RX(=0)OR4, C(=0)R,, or C(=0)NRyR.,

Ri1, R3, R4, Rs, RRWRs~, Rg, Ry, X, and Q-2 are the same as the above definitions.

53. The compound of C12g 52, wherein X is C.

54,  The compound of Claim ¥, wherein X is N.

55.  The compound of any one ofS@laims 52 to 54, wherein Ry~ is H.

56.  The compound of any one of Cla¥gs 52 to 55, wherein each of Ry~ and Ry is H.

57. The compound of any one of Claims¥ to 55, wherein each of Ry» and Ry~ is

methyl.

58.  The compound of the Claim 48, wherein th&ompound has the formula

R5' R2 R2m
R3
- 5N
S l / 'RZH
_— XX \
O
R5ll |
/
R¢ ’T
R
R7 ! (Il-c)

wherein
Rl, Rz’, Rg”, Rgm, Rz‘”, Rg, R.4, RS’, R5“, R(), R’], X, and Q-1 are the same as the a¥gve

definitions.
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59.  The compound of Claim 48, wherein the compound has the formula of

‘ R " R ¥
RSI 2 2
R3
S N R2|u
B
\ Rzl"l
Rs | ©
. N
° |
R
R7 ! (11-d)
wherein
Xis CorN,

Ry, Ry, and Ry~ are eachNgdependently hydrogen, halogen, cyano, nitro,
trihalomethyl, OCFs3, alkyl or substi®ed alkyl, cycloalkyl or substituted cycloalkyl,
heterocycle or substituted heterocycle, 8! or substituted aryl, or OR,, NRyR,,
NRpS(=0)2Re, NRpP(=0)2Re, S(=0)NR, ¥ P(=0):NR:R., C(=0)OR., C(=O)R.,
C(=0O)NRpR;, OC(=0)R., OC(=O)NRR., NIL(=0)OR., NR4C(=O)NR}R,
NR4S(=0),NRyR., NR¢P(=0),NRyR., NR,C(=RR., or NRyP(=0);R,, and

Ry~ 1s hydrogen, alkyl or substituted alkyl, qkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloalk ¥ cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterocycle, aryl N substituted aryl, OR,, SR,
S(=0):Re, S(=0)20R., C(=0)OR4, C(=O0)R., or C(=O)NR,Rgand

R, Ra, Rs, Rs, Rs», Re, and Ry are the same as the abov®efinitions.

60.  The compound of Claim 48, wherein the compound of fornNa (II-¢),
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(II-e)
wherein Z is C or N,
Ry, Ra, Rov, Ry M Rs, Ry, Rsv, Rs», Rs~, Rg, Ry, Z, Q-1, and Q-2 are the same as

the above definitions.

61. The compound of Claim %, wherein the compound has of the formula of

R (11-9)
wherein

Zis CorN,

Ry, Ry, and Ry~ are each independently hydrogen, halogen, cyan® nitro,
trihalomethyl, OCF3, alkyl or substituted alkyl, cycloalkyl or substituted cyCgalkyl,
heterocycle or substituted heterocycle, aryl or substituted aryl, or OR,, NRpR,
NRpS(=0)2Re, NRpP(=O)Re, S(=0),NRyR., P(=0);NRpR., C(=0)OR., C(=O)R,,
C(=0)NRyR;, OC(=0)R,, OC(=0)NRR., NRyC(=0)OR,, NR4C(=O)NRyR.,
NR4S(=0)2NRpR¢, NR4P(=0);NRpR., NR,C(=0)R,, or NRyP(=0O):R., and
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Ry-» 1s hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted
cNloalkenyl, heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR.,
S(=QR., S(=0),0R., C(=0)ORq4, C(=0)R,, or C(=O)NRsR., and

, Ry, Rom, Ro» Ra» Rz, Ry, Rse, Rs», Rs~, R, R7, and Q-2 are the same as the

above detMjtions.

62. The cOgpound of Claim 61, wherein Z 1s C.

63.  The comp®&nd of Claim 62, wherein Z is N,

64.  The compoun®f Claim 63, wherein Ry~ is H.

65.  The compound oiNgy one of Claims 61 to 64, wherein each of Ry~ and Ry~ is H.

66.  The compound of anySQue of Claims 61 to 64, wherein each of Ry~ and Ry is

methyl.

67.  The compound of Claim 48, @&herein the compound formula

R2H||
R3 Rzlll
SR e
S R2H
— \ \ R2'
| —N9
Rg 'T‘
R
Ry 1 (I-g)
wherein Z is C or N,

Ri, Ry, Ry, Ry» Ra» Rs, Ry, Ry, Rsv, R, Ry, and Q-1 are the sqye as the above

definitions.

68.  The compound of Claim 48, wherein the compound has the formula o
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(TI-h)
wherein

ZisCorN,

Ry, Ryv, and Ry are independently hydrogen, halogen, cyano, nitro,
trihalomethyl, OCF3, alkyl or sutituted alkyl, cycloalkyl or substituted cycloalkyl,
heterocycle or substituted heterocy
NR,S(=0)2Re, NRyP(=O)R., S(=0),
C(=O)NRyR., OC(=0)R,, OC(=O)NR:,R¢
NR4S(=0):NRsRe, NR¢P(=0)2NRwR., NRy

R,-- is hydrogen, alkyl or substituted al

aryl or substituted aryl, or OR,, NRyR.,
R., P(=0):NR:R., C(=0)OR., C(=O)R,,
Ry,C(=0)ORe, NR4¢C(=O)NRsR,
O)Ra, or NRyP(=0):Re, and
alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloRkkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterocycle, ! or substituted aryl, ORa, SR,
S(=0)2Re, S(=0):0R., C(=0)ORy, C(FO)R., or C(=O)NRgR.,

Ri Rs, R4, Rs:, Rs», Re, and Ry are the same as the aDye definitions.

69.  The compound of Claim 48, wherein the compound has
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(II-1)
wherein A is C or N,
Ri, Rz, Ry, Ro» R Ri, Ry, Rso, Rs», Rs~, Rg, R7, Q-1 and Q-2 are the same as the
above definitions.

70. The compound of Claim ¥g, wherein the compound has the formula of

R2" Rz,

R (1)
wherein

Ais CorN,

Ry, Ry, and Ry~ are each independently hydrogen, halogen, cXano, nitro,

trihalomethyl, OCF3, alkyl or substituted alkyl, cycloalkyl or substituted Qcloalkyl,
heterocycle or substituted heterocycle, aryl or substituted aryl, or ORa., NRy,
NRpS(=0)2Re, NRpP(=0):Re, S(=0):NRpR., P(=0)2NRpR., C(=0)OR., C(=O R,
C(=O)NRyR., OC(=0O)R., OC(=O)NRyR., NRsC(=O)OR., NR4C(=O)NRyR,
NR4S(=0);:NRyR., NR¢P(=0);NRyR., NRyC(=0)R,, or NRyP(=O)R., and

Ry~ is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkyn¥gor

substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted
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cycloalkenyl, heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,
(=0)Rc, S(=0)0Rc, C(=0)OR4, C(=0)R,, or C(=O0)NR:R.,
Ri1, Rs, Ry, Rsr, Rs, Rs~, Rg, Ry, and Q-2 are the same as the above definitions.

71. QThe compound of Claim 70, wherein A is C.

72. g compound of Claim 70, wherein, A is N.

73. The pound of any one of Claims 70 to 72, wherein, Ry~ is H.

74.  The comMgund of any one of Claims 70 to 72, wherein each of Ry~ and Ry~ is H.

75.  The compouM§ of any one of Claims 70 to 72, wherein each of Ry~ and Ry~ is

mcthyl.

76.  The compound of Cm 48, wherein the compound has the formula of

RS' RZHH
Rs R
\N RY @ R
S / 2
" O
ST
Re

7 (II-k)
wherein A is C or N,
Ri, Ry, Rom, Ry Ry Rz, Ry, Rse, Rs», Rg, Ry, and Q-1ge the same as the above

definitions.

77. The compound of Claim 48, wherein the compound has the iqgmula of
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I-1)
wherein
Ais CorN,
Ry, Ry, and Ry~ are
trihalomethyl, OCF3, alkyl or su

h independently hydrogen, halogen, cyano, nitro,
ituted alkyl, cycloalkyl or substituted cycloalkyl,
heterocycle or substituted heterocyRg, aryl or substituted aryl, or OR., NRyR,
NRpS(=0)2Re, NRyP(=O):Re, S(=0), e» P(FO)NRpR;, C(=0)OR., C(=0)R,,
C(=O)NRsRc, OC(=O)R., OC(=O)NR,RRNR:C(=O)ORe, NR4C(=O)NRsR,,
NRsS(=0)NRpR., NR¢P(=0);NRyR., NR,(CRO)R,, or NRyP(=0),Re, and

Ry 1s hydrogen, alkyl or substituted a alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cyclOgkyl, cycloalkenyl or substituted

cycloalkenyl, heterocycle or substituted heterocycle, 8yl or substituted aryl, OR,, SR,,
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X Ry’ Ry

(IT-m)
wherein
Ri, Ry, Ro», Ry~ R Rz, R4, Rse, Rs», Rs, Rg, and R are the same as the above

definitions.

79.  The compound of Claim 8 wherein the compound has the formula of
: R2" RY
R5\
N R5|n R3 / \
/ Ry
N \ l ' fil Rz
R m
" — . 2
Rs
Rg '\I‘
R
R7 1 (LI-n)
wherein

Ri, Ry, Ry7, Ro», Ra» R3, R4, Rse, Rs», Rs:», Re, and Ry are theQgame as the above

definitions.

80. The compound of Claim 48, wherein the compound has the formula
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(II-0)

wherein
Ri, R2, Ra, Ry R R3, Ry, Rs, Rsv, Rs, Rg, and Ry are the same as the above

definitions.

81. The compound of Claim & wherein each of R, Ry, Ry» Ry Ry, Rz, R4, Ry, Rsn,
Rs», Rg, Ry, X, Z, A, Q-1, an®()-2 can be selected from any of the groups illustrated

hereinabove.

R2. A compound of Formula III,

R2l|"
A R2|"
R
NG
R X R,'
5\Y|/ A 2
O
RG' /
o ]
R1
R6||| " R7
Re 1)

or an enantiomer, diastereomer, tautomer, or pharmaceutically acceptable salyr solvate

thereof,
wherein
R, is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl

substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substitut

233



WO 2014/160401 PCT/US2014/026498

cycloalkenyl, heterocycle or substituted heterocycle, aryl or substituted aryl, OR,,
SRa, S(=0):Re, S(=0)0R., C(=0)OR4, C(=O)R,, or C(=O)NRyR;

is hydrogen, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl,
heterocycle or substituted heterocycle, aryl or substituted aryl, halogen, -OR,, -
O)R., -C(O)OR., -NRaRy, or S(O);NRaRs;

NRyP(=O)Re, S
OC(=0)R,, OC(=0)
NRdP(ZO)zNRbRc, NRb

22NRoRe, P(=0):NRuR., C(=O)ORe, C(=O)R;, C(=O)NRsR.,

vRe, NRyC(=0)OR., NR4C(=O)NRyR., NRaS(=O):NRyR.,

=0)R,, or NRy,P(=O)Re;

X, Y, and A are each independent®ya carbon or N, with the proviso that the ring in which
X, Y, and A exist is aromaticy

Q-1 and Q-2 are each independently is gerocycle or aryl;

Ry, Ry Ry~ and Ry~ are each independentqgabsent, hydrogen, halogen, cyano, nitro,

trihalomethyl, OCF3, alkyl or substitu™§ alkyl, cycloalkyl or substituted cycloalkyl,

r substituted aryl, or OR,, NRuR,,

=0)NRsR., C(=0)OR., C(=O)R.,

=0)OR., NR¢C(=O)NR3R.,

or NRyP(=0):R.,

0, nitro, trihalomethyl,

)ORSJ NH27 S(O)2NH2,

heterocycle or substituted heterocycle, ar

NRpS(=0)2Re, NRoP(=O)R., S(=0):NRpR,

C(=0O)NRyR;, OC(=0)R,, OC(=0)NRyR., NRy,

NR4S(=0)NRpR:, NRgP(=0)2NRyR., NRC(=0)
Re', Reand Rg~ are each independently hydrogen, halogen, ¢

OCF;, alkyl or substituted alkyl, OR,, SR,, C(=O)R,, C(

heterocycle or substituted heterocycle, or aryl or substitute
wherein

Ra is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkc¥l, alkynyl or

Ru, Rc and Ry are independently hydrogen, alkyl or substituted alkyl, cycloalkyl o
substituted cycloalkyl, heterocycle or substituted heterocycle, or aryl or substRgted
aryl, or said Ry, and R together with the N to which they are bonded optionally

a heterocycle or substituted heterocycle; and
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R is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted

cycloalkenyl, heterocycle or substituted heterocycle, or aryl or substituted aryl.
83. The compound of Claim 82, wherein each of X, Y, and A is carbon.
84. g compound of Claim 82, wherein one of X, Y, and A is a heteroatom.

85.  The §pound of Claim 82, wherein the compound has the formula of

Rznu
R3 R2m
Fr4 Rzn
R5 e X\ / RZ'
O
Re' \ P~
@ |
R6| n R7 R1
Re" (Il1-a)

wherein X is C or N,
Ry, Ry, Rom, Ry Ry Rj3, Ry, Rs, Re, Re», Rg», Ry, Q-1, and Q-2 are the same as the

above definitions.

86.  The compound of Claim 82, wherein the compou¥y has the formula of

R," R’
Rs3
'T4 / 1\
Rg X / | 'T %
\ ny
| o
Rg' / N
@ |
RG"' R7 R1
R¢" (ITI-b)

235



WO 2014/160401 PCT/US2014/026498

wherein

Xis CorN,

Ry, Ry», and Ry are each independently hydrogen, halogen, cyano, nitro,
tringmethyl, OCFs3, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl,
heterocqgle or substituted heterocycle, aryl or substituted aryl, or ORa, NRuRe,
NRS(=ORRe, NRyP(=O0)Re, S(=0),NR,R,, P(=0);NR,R., C(=0)OR., C(=0)R,,
C(=O)NR,RRYPC(=0)R,, OC(=0)NR,R., NR,C(=0)OR., NR4C(=O)NRR.,
NRsS(=0),NR,R NRsP(=0):NRyR., NR,C(=0)R,, or NRyP(=O)Re, and

Ry~ is hydr&gen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, coalkyl or substituted cycloalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocyclqgr substituted heterocycle, aryl or substituted aryl, OR., SR.,
S(=0)Re, S(=0),0R., C(=RqOR4, C(=O)R,, or C(=0)NRyR.,

Ri, Rz, Ry, Rs, Re, Re», @, R7, and Q-2 are the same as the above definitions.
87.  The compound of Claim 30%gvherein X is C.
88.  The compound of Claim 86, wilyein X is N.
89.  The compound of any one of Clain®86 to 88, wherein Ry is H.
90. The compound of any one of Claims 880 88, wherein each of Ry» and Ry~ is H.

91.  The compound of any one of Claims 86 to 4§, wherein each of Ry» and Ry is

methyl.

92. The compound of Claim 82, wherein the compoulMy has the formula of

w1

Rs XS R,
| 0
N N
RG"‘</ \ R; FI“
S Re" (Il-c)
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wherein X is C or N, ‘
Rj, Ry, Ry», Ry Ro R, Ry, Rs, Re, R, Ry, and Q-1 are the same as the above

dQlinitions.

93. The compound of Claim 82, wherein the compound has the formula of

R2n RZ,

el )

Rs X 4 T Ra
\ R L1111}
| o

</N 7

Re' \ R, R,
S Re (ITT-d)
wherein

Xis CorN,

Ry, Ro», and Ry~ are each independen®y hydrogen, halogen, cyano, nitro,
trihalomethyl, OCF3, alkyl or substituted alkyl, loalkyl or substituted cycloalkyl,
heterocycle or substituted heterocycle, aryl or subs®uted aryl, or OR,, NRyR,,
NRpS(=0)sRe, NRyP(=O)Rc, S(=0):NRpR, P(=0):N{gR;, C(=O)OR,, C(=O)R,,
C(=O)NRyR;, OC(=0)R,, OC(=0)NRpR., NR,C(=O)ORQNR4C(=O)NR}R,
NRaS(=0),NRyR., NR¢P(=0),NR,R., NRy,C(=0)R,, or NR=0),;R, and

Ry is hydrogen, alkyl or substituted alkyl, alkenyl or SWstituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkqyl or substituted
cycloalkenyl, heterocycle or substituted heterocycle, aryl or substitutq aryl, OR,, SR,,
S(=0)Re., S(=0),0R,, C(=0)ORy, C(=0)R,, or C(=0)NRR,, and

Ri, Rz, R4, Rs, Rg, Rg», and Ry are the same as the above definition$

94.  The compound of Claim 82, wherein the compound has the formula o
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R6III

wherein Y is C or N,

PCT/US2014/026498

(Il-e)

R1, Ry, Ry, Ry ROQR3, Ry, Rs, R, Re», R, R7, Q-1, and Q-2 are the same as

the above definitions.

95.  The compound of Claim 82herein the compound has the formula of

Rg'
RGHV @
R6|l
wherein
Yis CorN,

RZ”

RJ'

/

(T11-f)

Ry, Ry», and Ry~ are each independently hydrogen, halogen, cyano, 1ro,

trihalomethyl, OCF3, alkyl or substituted alkyl, cycloalkyl or substituted cyclod{gyl,

heterocycle or substituted heterocycle, aryl or substituted aryl, or OR,, NRuR.,
NRpS(=0)2Re, NRyP(=O)Re, S(=0):NRpR., P(=0)2NRR., C(=0)OR., C(=O)R.,
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C(=O)NRyR., OC(=0)R,, OC(=O)NRyR., NR,C(=0)OR., NR4C(=O)NR}R.,
R4S(=0):NRyR¢, NRGP(=0);NR,R., NR,C(=O)R,, or NRyP(=O )R, and

sub

Ry is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or

guted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted

cycloaMgnyl, heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SRa,
S(:O)2R€7 =O)2OR€7 C(zo)ORds C(=O)Raz or C(zo)NRbRC: and

96.

97.

98.

99.

100.

101.

Ri, RRR4, Rs, Re', Re», Rg, R7, and Q-2 are the same as the above definitions.
The compwnd of Claim 95, wherein Y 1s C.

The compouRyof Claim 95, wherein Y is N.

The compound oXgny one of Claims 95 to 97, wherein Ry is H.

The compound of anWgne of Claims 95 to 97, wherein each of Ry» and Ry~ is H.

The compound of any orMgof Claims 95 to 97, wherein each of Ry~ and Ry~ is

methyl.

The compound of Claim 82, wigein the compound has the formula of

RZ““
R3 Rzlll
A VG
R R,
S\Y \ \ 2

l —R0
N F N
Re"_< \ R, F|21
S Rg"

(II-g)

wherein Y is C or N,

Ri1, Ry, Ry», Ry Ry Rs, Ry, Rs, Re, R, Ry, and Q-1 are the same ¥ the above

definitions.

102.

The compound of Claim 82, wherein the compound has the formula of
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(II-h)
wherein

Yis CorN,

Ry, Ry, and Ry~ are cadQindependently hydrogen, halogen, cyano, nitro,
trihalomethyl, OCF3, alkyl or subs®guted alkyl, cycloalkyl or substituted cycloalkyl,
heterocycle or substituted heterocycl
NRpS(=0)2Re, NRsP(=O)Re, S(=0):N
C(=O)NRyR., OC(=0)R,, OC(=O)NR:R.,
NRyS(=0):NRpR., NRgP(=O)2NRyRe, NRpC(

R, is hydrogen, alkyl or substituted alky!

ryl or substituted aryl, or OR,, NRyR.,

, P(=0):NRsRc, C(=0)OR., C(=O)R.,
,C(=0)OR., NR4C(=O)NRyR.,

R., or NRy,P(=0),R,, and

Ikenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloalqgl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterocycle, ar®or substituted aryl, OR,, SR,,
S(=0)2Re, S(=0)0R., C(=0)ORy, C(=O)R,, or C(=O)NK

R1, Rs, R4, Rs, Re, Rg», and Ry are the same as the ab

., and

definitions.

103.  The compound of Claim 82, wherein the compound has t
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Ry™
R3 R2"
VG
Rs SN R,
g | 0
5 @ . y T
N (ITT-0)

wherein A 1s C or N,
Ri, Ry, Ry, Ry ROQR3, Ry, Rs, Re, Re, Re, Ry, Q-1, and Q-2 are the same as

the above definitions.

104. The compound of Claim 82herein the compound has the formula of

Ry" R,

e Nl

Rs A \ N Re
TN
Res @ y = T
Rg" F|a7 R
Re" (ITL-))
wherein
Ais CorN,

Ry, Ry, and Ry are each independently hydrogen, halogen, cyano, (Rgo,
trihalomethyl, OCF3, alkyl or substituted alkyl, cycloalkyl or substituted cycloa®gyl,
heterocycle or substituted heterocycle, aryl or substituted aryl, or OR,, NRyR.,
NR,S(=0)2Rc, NRyP(=O0)Re, S(=0):NRR¢, P(=0);NRyR., C(=O)OR., C(=O)R,,
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C(=0)NRyR., OC(=0)R,, OC(=0)NRpR., NR,C(=0)OR., NR4C(=O)NRyR,
RaS(=0)NRpR., NRgP(=0);NR,R., NR,C(=0)R,, or NR,P(=0);R., and
Ry is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
subs§uted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted
cycloalgnyl, heterocycle or substituted heterocycle, aryl or substituted aryl, OR., SR,
S(EORRLQ=0)0R,, C(=0)ORy4, C(=O)R,, or C(=O)NRwR., and
Ry, RRAR4, Rs, Re:, Rg», R, Ry, and Q-2 are the same as the above definitions.

105. The compund of Claim 104, wherein A is C.

106.  The compourR§of Claim 104, wherein A is N.

107.  The compound oXgny one of Claims 104 to 106, wherein Ry~ is H.

108. The compound of anWgne of Claims 104 to 106, wherein each of Ry» and Ry~ is H.

109. The compound of any ogof Claims 104 to 106, wherein each of Ry» and Ro is

methyl.

110.  The compound of Claim 82, wigein the compound has the formula of

RZ“”

R "

G

R4 R2"

| —Ao
/
G
S Re" (M-

wherein A is C or N,
Ri, Ry, Rom, Re» Ra- Rz, Ry, Rs, Rer, Re, Ry, and Q-1 are the sameWyg the above

definitions.

111.  The compound of Claim 82, wherein the compound has the formula of
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(Ia-1)
wherein

AisCorN,

Ry, Ry, and Ry~ are ea®yindependently hydrogen, halogen, cyano, nitro,
trihalomethyl, OCF3, alkyl or subs®guted alkyl, cycloalkyl or substituted cycloalkyl,
heterocycle or substituted heterocycl
NRpS(=0)2Re, NRyP(=O)Re, S(=0),N
C(=O)NRsR¢, OC(=0)R,, OC(=O)NR:R.,

NRgS(=0)NRpRc, NR¢P(=0)NRyR., NR,C(

ryl or substituted aryl, or OR,, NRyR.,

» P(=O)2NRpR., C(=0)OR., C(=O)R.,
vC(=0)OR., NR4C(=O)NRR.,

Ra, or NRyP(=0 )R, and

Ry~ 1s hydrogen, alkyl or substituted alkyMalkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloall, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterocycle, ar
S(=0):Re, S(=0),0R., C(=0)OR¢4, C(=0)R,, or C(=0)N

Ri, Rs, R4, Rs, Re, Re», and Ry are the same as the ab

or substituted aryl, OR,, SR,,

e definitions.

112.  The compound of Claim 111, wherein each of R;, Ry:, RoX

Ré», Re», R7, X, Y, A, Q-1, and Q-2 can be selected from an

27, Rom, R3, Ry, Rs, Re,
f the groups

illustrated hereinabove.

113. A compound of Formula IV,
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RZHH
R, Rz
R4
| ‘ / R2|l
Rs X R,
\Y/ A 2
%I o)
RN TN
° |
R4
R7| R7ll
R7 ()
or an enantiomer, diastercomer,Qgutomer, or pharmaceutically acceptable salt or solvate
thereof,
wherein

R; is hydrogen, alkyl or substituted ®vl, alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or sulgtituted cycloalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituteMeterocycle, aryl or substituted aryl, OR,,
SRa, S(=0)Re, S(=0),0R., C(=0)OR4, CRO)R., or C(=O)NRsR.;

R; is hydrogen, alkyl or substituted alkyl, cyclo®kyl or substituted cycloalkyl,
heterocycle or substituted heterocycle, aryl or sfgtituted aryl, halogen, -OR., -
C(O)Rs, -C(O)ORs, -NR.Rs, or S(O)NR.Rs;

R4, Rs, and Rg are each independently hydrogen, halogen, cydQ, nitro, trihalomethyl,
OCF;, alkyl or substituted alkyl, alkenyl or substituted algnyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloalkyl, cy®galkenyl or substituted
cycloalkenyl, heterocycle or substituted heterocycle, aryl or sulituted aryl, OR.,
SR., S(=O0)Re, S(=0):R., P(=0)2Re, S(=0),0Re, P(=0)0R., NRply, NR,S(=O):R.,
NRpP(=0)2Re, S(O)2NRyR., P(=0)2NRpRc, C(=O)ORe, C(=O)Ra, CREOINRGR.,
OC(=0)R,, OC(=0)NR,R., NR,C(=0)OR., NR4C(=O)NR,R., NR4S(=QNR:R.,
NR4P(=0):NRsR., NRyC(=O)R,, or NRsP(=O)aR.;

X, Y, and Z are each independently a carbon or N, with the proviso that the ring in wigh X,

Y, and Z exist is aromatic;
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Q-1 and Q-2 are each independently is heterocycle or aryl;

2, Ry» Rymand Ry are each independently absent, hydrogen, halogen, cyano, nitro,
trihalomethyl, OCF3, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl,
heterocycle or substituted heterocycle, aryl or substituted aryl, or OR,, NRuR.,

v3(=0)2Re, NRuP(=O)2Re, S(=0):NRpR., P(=0)2NRpR., C(=0)ORe, C(=O)R.,,
CO)INRR,, OC(=0)R,, OC(=0)NR,R,, NR,C(=0)OR,, NR4C(=O)NRwR,,
NR4SRO)2NRyR., NR4P(=O)2NRpRe, NRy,C(=O)R,, or NRyP(=O)2R,,

Rz, Ry and R-Qe each independently hydrogen, halogen, cyano, nitro, trihalomethyl,
OCF3, alkyNgr substituted alkyl, OR,, SR., C(=0)R,, C(=0)OR,, NH;, S(O),NH,,
heterocycle orQybstituted heterocycle, or aryl or substituted aryl;

wherein

R, is hydrogen, alkyl orqubstituted alkyl, alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycRualkyl or substituted cycloalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle 8gsubstituted heterocycle, or aryl or substituted aryl;

Ry, Rc and Ry are independently hydiQgen, alkyl or substituted alkyl, cycloalkyl or
substituted cycloalkyl, heterocyCR or substituted heterocycle, or aryl or substituted
aryl, or said Ry, and R, together witiRghe N to which they are bonded optionally form
a heterocycle or substituted heterocycMyand

Re is alkyl or substituted alkyl, alkenyl or sultituted alkenyl, alkynyl or substituted
alkynyl, cycloalkyl or substituted cycloalkyl&ycloalkenyl or substituted

cycloalkenyl, heterocycle or substituted heterocqgle, or aryl or substituted aryl.
114,  The compound of Claim 113, wherein each of X, nd Z is carbon.
115.  The compound of Claim 113, wherein one of X, Y, and® is a heteroatom.

116.  The compound of Claim 113, wherein the compound has t
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R2""
R3 R2"|
T4 @ R 11
2
Rs X / R,
N
| 0
/
Re 'T‘
on
R7| R n
R7'" (Iv_a)

wherein X is C or N,
Ry, Ry, Ry», Ro» Ry R3, Qu, Rs, Re, Ry», Ry», Ryo», Ry, Q-1, and Q-2 are the same

as the above definitions.

117.  The compound of Claim 113, whgin the compound has the formula:

(IV-b)
wherein

Xis CorN,

Ry, Ry, and Ry~ are each independently hydrogen, halogen, cyano, nitro,

trihalomethyl, OCF3, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl,
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heterocycle or substituted heterocycle, aryl or substituted aryl, or OR,, NRyR.,

RpS(=0)2Re, NRyP(=O)R., S(=0):NRpR., P(=0):NRyR., C(=0)OR¢, C(=0)R,,
EO)NRR., OC(=0)R,, OC(=0)NRpR., NR,C(=0)OR., NR4C(=O)NRyR.,
NRA=0),NR:R, NR¢P(=0);NRyR., NRsC(=0O)Rq, or NRyP(=0)R., and

o~ 18 hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
substituteqglkynyl, cycloalkyl or substituted cycloé]kyl, cycloalkenyl or substituted
cycloalkenylNgeterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,
S(=0)Re, S(EORPR., C(=0)0OR4, C(=0)R,, or C(=O)NRyR,,
Ri, Rs, Ry, R Re, Ry, Ry, Ry, Ry, and Q-2 are the same as the above definitions.

118.  The compound Qg Claim 117, wherein X is C.

119.  The compound of (Rgim 117, wherein X is N.

120. The compound of any Q¢ of Claims 117 to 119, wherein Ry is H.

121.  The compound of any one g Claims 117 to 120, each of Ry~ and Ry~ is H.

122.  The compound of any one of CQgims 117 to 120, wherein each of Ry» and Ry~ is

methyl.

123.  The compound of Claim 113, whereitRghe compound has the formula of

R2|I"
R2"|

R3 “

R 9

| 4 Q R2n
Rs X / !

.,

X
| 0
/
R¢ "I’
R4
N\ \ R
)
R7 (IV-c)

wherein X is C or N,
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Rj, Ry, Rom, Ry Ry Rj3, Ry, Rs, Rg, Ry, Ry~, and Q-1 are the same as the above

definitions.

1 The compound of Claim 113, wherein the compound has the formula of

R2n RZ,

| in
X 4 'T' R
O Rzﬂll
/
Re™ N\ ’i‘
\ R‘]
N\ R
S
Ry (IV-d)
wherein
Xis CorN,

Rs:, Ry», and Ry~ are each independently Iglrogen, halogen, cyano, nitro,
trihalomethyl, OCF3, alkyl or substituted alkyl, cycl®kyl or substituted cycloalkyl,
heterocycle or substituted heterocycle, aryl or substitut&garyl, or OR,, NRyR,
NRpS(=0)2Re, NRpP(=O)Re, S(=0)2NRuRc, P(=0):NRyREC(=O)OR., C(=O)R,,
C(=0O)NRiR., OC(=0)R,, OC(=0)NRuR;, NRC(=0)ORe, C(=O)NR:R.,
NRsS(=0)2NRsR¢, NR¢P(=0):NRyRe, NRyC(=O)R., or NR,P(=8R., and

Ry 18 hydrogen, alkyl or substituted alkyl, alkenyl or subst®yted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl Qg substituted
cycloalkenyl, heterocycle or substituted heterocycle, aryl or substituted aNgl, OR,, SR,
S(=0)Re, S(=0),0R., C(=0)OR4, C(=0)R,, or C(=0)NR3R.,

Ri, Rs, R4, Rs, R, Ry, and Ry are the same as the above definitions.

125.  The compound of Claim 113, wherein the compound has the formula of
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R
5\Y| AN
0]

=
Re T

on
R7 Rz

R7» (IV-¢)

wherein Y is C or N,
Ry, Ry, Ro», Ry Ry R3, Q. Rs, Re, Rz, Ry, Ry, Q-1, and Q-2 are the same as

the above definitions.

126. The compound of Claim 113, whé®gin the compound has the formula of

v-)

wherein
YisCorN,
Ry, Ry, and Ry~ are each independently hydrogen, halogen, cyano, nitro,

trihalomethyl, OCF3, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl,
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heterocycle or substituted heterocycle, aryl or substituted aryl, or OR,, NRyR,
RpS(=0)2Re, NRpP(Z0)Re, S(=O):NRyR:, P(=0)2NRypR, C(=0)OR., C(=O)R,,
O)NRpR., OC(=0O)R,, OC(=0O)NRR., NRbC( =0)0OR., NR4C(=O)NRR,,
NR=0):NRpRe, NRgP(=0):NR:R., NRyxC(=0)Rq, or NRyP(=0):Re, and
o 18 hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or

substitute®glkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted
cycloalkenylNgeterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,
S(=0):Re, SCORPR., C(=0)ORy, C(=0)R,, or C(=0)NR:R,

R1, Rs, Ry, R Rs, Ry, Ry, Ry-, and Q-2 are the same as the above definitions.

127.  The compound § Claim 126, wherein Y is C.

128.  The compound of (Rim 126, wherein Y is N.

129.  The compound of any 3¢ of Claims 126 to 128, wherein Ry is H.

130.  The compound of any one 8 Claims 126 to 129, wherein each of Ry» and Ry is H.

131.  The compound of any one of CQims 126 to 129, wherein each of Ry» and Ry is

methyl.

132, The compound of Claim 113, whereitghe compound has the formula of

RZHH
R3 “ R2"|
R
4 / &\ R2u
R Y
5\Y| AN
O
/
Rg 'T‘
R4
N\ \ Ry
P
Rz (1V-g)

wherein Y is C or N,
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Ri, Ry, Ry», Ro Ro R3, R4, Rs, Rs, Ry, Ry», and Q-1 are the same as the above

definitions.
1 The compound of Claim 113, wherein the compound has the formula of
R2|v RZ,
Rj / \
R4
j N R
\Y \ é nn
| 0 "2
Re \ '\|J
R1
N\ R»
S
Ry (IV-h)
wherein
Yis CorN,

Ry, Ry», and Ry~ are each independently h§rogen, halogen, cyano, nitro,
trihalomethyl, OCFs3, alkyl or substituted alkyl, cyclOgkyl or substituted cycloalkyl,
heterocycle or substituted heterocycle, aryl or substitutqaryl, or OR,, NRyR.,
NRpS(=0)aR¢, NRyP(=O)Rc, S(=0):NRpR., P(=0)NRyRRJE(=0)OR., C(=O)R,,
C(=0)NRyR., OC(=0)R,, OC(=O)NRpR., NR,C(=O)OR., NN (=O)NRyR.,
NRsS(=0),NRyR., NR¢P(=0),NRyR., NR,C(=0)R,, or NRyP(=RgR., and

Ry is hydrogen, alkyl or substituted alkyl, alkenyl or substifed alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl substituted
cycloalkenyl, heterocycle or substituted heterocycle, aryl or substituted afg OR,, SR,
S(=0)Re, S(=0)20R., C(=0)ORy4, C(=0)R., or C(=O)NRsR.,

Ri, Rs, Ry, Rs, Re, Ry, and Ry are the same as the above definitions.

134.  The compound of Claim 113, wherein the compound has the formula of
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X
| 0
RN 'T'
R4
Ry (IV-i)

wherein Z is C or N,
Ri, Ry, Ry», Ro Ry R3, R Rs, Rg, Ry, Ry, Ry, Q-1, and Q-2 are the same as

the above definitions.

135.  The compound of Claim 113, whe¥gin the compound has the formula:

(V-
wherein
ZisCorN,
Ry, Ry, and Ry~ are each independently hydrogen, halogen, cyano, nitro,
trihalomethyl, OCF3, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl,
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heterocycle or substituted heterocycle, aryl or substituted aryl, or OR,, NRyR.,
RpS(=0)sRe, NRpP(=O)Re, S(=0):NRpR., P(=0)2NRyRc, C(=0)ORc, C(=0)R,,
O)INRyR., OC(=0)R,, OC(=O)NRyR., NR,C(=0)OR., NR4C(=O)NRyR.,
NR=0):NRuR., NRgP(=0),NRsRe, NRyC(=O)R., or NRyP(=O):Re, and
o is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
substitutc®glkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted
cycloalkenylgeterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,
S(=0)R., SCORPR., C(=0)OR4, C(=0)R,, or C(=O)NRyR.,

Ry, Rs, R4, R Rs, Rz, Ry, Ry», and Q-2 are the same as the above definitions.
136.  The compound QK Claim 135, wherein Z is C.
137. The compound of (Rgim 135, wherein Z is N.
138.  The compound of any Qe of Claims 135 to 137, wherein Ry~ is H.
139.  The compound of any one §Claims 135 to 138, wherein each of Ry» and Ry~ is H.

140. The compound of any one of (Qims 135 to 138, wherein each of Ry» and Ry~ is

methyl.
141.  The compound of Claim 113, whereitRghe compound has the formula:

R2l|"

R O R
/N

R5 \ o'
| 0

Z P

R~ ’i‘
R4
N\ N R
S
R7 (IV-k)

wherein Z is C or N,
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Ri, Ry, Ro», Ry, Ry R, R4, Rs, R, Ry, Ry, and Q-1 are the same as the above

definitions.
14 The compound of Claim 113, wherein the compound has the formula:
RZH R2|
R3 / \
Ry
/ N Rzl"
\ I nn
| o Re
R e F N
° |
R4
N\ Ry»
S
Ry (Iv-1)
wherein
Zis CorN,

Ry, Ry, and Ry~ are each independently Idrogen, halogen, cyano, nitro,
trihalomethyl, OCF3, alkyl or substituted alkyl, cyci®kyl or substituted cycloalkyl,
heterocycle or substituted heterocycle, aryl or substitutqgaryl, or OR,, NRyR.,
NRpS(=O0)Re, NRpP(=O)2Re, S(=0)2NRsRc, P(=0);NRy, (=0)OR., C(=O)R,,
C(=0O)NRsR¢, OC(=0)R,, OC(=O)NRsR., NRyC(=0)OR., NRC(=O)NRsR.,
NR¢S(=0)NRpR., NR4P(=0);NR,R., NR,C(=O)R,, or NRyP(=8R., and

R, is hydrogen, alkyl or substituted alkyl, alkenyl or subst®gted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl g substituted
cycloalkenyl, heterocycle or substituted heterocycle, aryl or substituted algl, OR,, SR,,
S(=0)Re, S(=0)%0R., C(=0)OR4, C(=O)R,, or C(=O)NRsR.,

Rj, Rs, R4, Rs, Rg, Ry, and Ry are the same as the above definitions.

143.  The compound of Claim 142, wherein each of Ry, Ry, Ry Ry~ Ry, R3, R4X&s, Rs,
Ry, R, Ry, X, Y, Z, Q-1, and Q-2 can be selected from any of the groups

illustrated hereinabove.
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144. A compound of Formula V,

R4!"

N
3

(V)
or an enantiomer, diastereo tautomer, or pharmaceutically acceptable salt or solvate
thereof,
wherein
Ry is hydrogen, alkyl or substitut® alkyl, alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl oMgubstituted cycloalkyl, cycloalkenyl or substituted
d heterocycle, aryl or substituted aryl, OR,,
(=O)R., or C(=O)NRsRc;

alkyl or substituted cycloalkyl,

cycloalkenyl, heterocycle or substi
SRa, S(=O)R., S(=0%,0R., C(=0)O
R; is hydrogen, alkyl or substituted alkyl, cy:
heterocycle or substituted heterocycle, aryl oRgubstituted aryl, halogen, -OR,, -
C(O)R,, -C(O)OR,, -NR Ry, or S(O);NR,Ry;
Rs, R¢, and Ry are each independently hydrogen, halogen,
OCF3, alkyl or substituted alkyl, alkenyl or substitut

ano, nitro, trihalomethyl,

lkenyl, alkynyl or

substituted alkynyl, cycloalkyl or substituted cycloalkyl, Qcloalkenyl or substituted

cycloalkenyl, heterocycle or substituted heterocycle, aryl orQubstituted aryl, OR,,
SRa, S(=FO)Re, S(=0)2Re, P(=0)2Re, S(=0)20Re, P(=0),0Re, ME:Rc, NRuS(=0):R.,
NRuP(=0)R., S(FO)NRR,, P(=0):NRR., C(=O)OR., CEFORRL(F=O)NRR,,
OC(=0)Rq, OC(=O)NRsR., NRyC(=0)OR., NR4C(=O)NRpR., NRsSHO):NRyR.,
NR4aP(=0)NRpR., NRC(=0)R,, or NRyP(=0)Re;

Y, Z and A are each independently a carbon or N, with the proviso that the ring in
Z and A exist is aromatic;

Q-1 and Q-2 are each independently is heterocycle or aryl;
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Ry, Ry, Ry~ and Ry~ are each independently absent, hydrogen, halogen, cyano, nitro,
trihalomethyl, OCF3, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl,
heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, NRyR,
NRpS(=0)2Re, NReP(=0)Re, S(=0)2NRpR., P(=0):NRsRc, C(=0)ORe, C(=O)R.,

=0)NRuRc, OC(=0)R,, OC(=O)NRyRe, NRyC(=0)OR., NR4C(=O)NRyR.,
NRQS(=0),NRR., NR4P(=0);NRpR., NR,C(=0)R,, or NR,P(=0O);R.,

R4, R4» and N are each independently hydrogen, halogen, cyano, nitro, trihalomethyl,
OCF3, all or substituted alkyl, OR,, SR, C(=0)R,, C(=0)OR., NH,, S(O),NH,,
heterocycleQ substituted heterocycle, or aryl or substituted aryl;

wherein

Ra is hydrogen, alkyNgr substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, Qloalkyl or substituted cycloalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycg or substituted heterocycle, or aryl or substituted aryl;

Ry, R, and Ry are independently hWrogen, alkyl or substituted alkyl, cycloalkyl or
substituted cycloalkyl, hetero®gcle or substituted heterocycle, or aryl or substituted
aryl, or said Ry, and R. together the N to which they are bonded optionally form
a heterocycle or substituted heterocgle; and

Re is alkyl or substituted alkyl, alkenyl orqbstituted alkenyl, alkynyl or substituted
alkynyl, cycloalkyl or substituted cycloal®l, cycloalkenyl or substituted

cycloalkenyl, heterocycle or substituted hetcWyeycle, or aryl or substituted aryl.
145.  The compound of Claim 144, wherein each of and A is carbon.
146.  The compound of Claim 144, wherein one of Y, Z aWy A is a heteroatom.

147.  The compound of Claim 144, wherein the compound ha’
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(V-a)
wherein Y 1s C or N,
Ri, Ry, Ry, Ry~ RR& R3, Rar, Ry, Ram, Rs, Rg, Ry, Q-1, and Q-2 are the same as

the above definitions.

148. The compound of Claim 144 wherein the compound has the formula of

Ry

R4" R4. R2ll R2!

OEVA
R / N R2u|
N

| o)

/
R¢ 'T‘
R
R7 1 (V-b)
wherein
Yis CorN,

Ry, Ry, and Ry~ are each independently hydrogen, halogen, cyanJRpitro,
trihalomethyl, OCF3, alkyl or substituted alkyl, cycloalkyl or substituted cycRglkyl,
heterocycle or substituted heterocycle, aryl or substituted aryl, or ORa, NRyR,
NRpS(=0)2Re, NRyP(=O)Re, S(=0):NRpR¢, P(=0);NRyR, C(=0)OR., C(=0)R,,
C(=O)NRyR., OC(=0)R,, OC(=0O)NRpR, NR,C(=0)OR,, NR4C(=O)NRyR.,
NRgS(=0),NRpR., NR¢P(=0),NRyR., NR,C(=0)R,, or NRy,P(=O);R., and
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Ry~ 1s hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
ubstituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted
cNloalkenyl, heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,,
S(=QRe, S(=0),0R., C(=0)ORy4, C(=0)R., or C(=O0)NRyR,
, R3, Rer, Ry», Ra, Rs, R, Ry, and Q-2 are the same as the above definitions.

149.  ThNgompound of Claim 148, wherein Y is C.

150. The coMgound of Claim 148, wherein Y is N,

151. The compoRgd of any one of Claims 148 to 150, wherein Ry~ is H.

152, The compoundNyf any one of Claims 148 to 151, wherein each of Ry~ and Ry is H.

153.  The compound of My one of Claims 148 to 151, wherein each of Ry and Ry is

methyl.

154.  The compound of Claim N§}, wherein the compound has the formula of

RY
S R [111]
\ 2
N R R2"l
NG
/ R2"
R5\Yl \ R2.
o)
/
Rg 'T'
Ry K (V-0)

wherein Y is C or N,
Ry, Ry, Ro», Ry, Ry R3, Rar, Ryn, Rs, Rg, Ry, and Q-1 are the sMe as the above

definitions.

155.  The compound of Claim 144, wherein the compound has the formula o
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R / N Rzm
Ny X |
o R

\ TN

R

R7 1 (V-d)
wherein
Yis CorN,

Ry, Ry, and Ry~ are eachQdependently hydrogen, halogen, cyano, nitro,
trihalomethyl, OCF3, alkyl or substitiged alkyl, cycloalkyl or substituted cycloalkyl,
heterocycle or substituted heterocycle, gl or substituted aryl, or OR,, NRuR.,
NRpS(=0)aRe, NRyP(=O)Re, S(=0);NRIQYP(=0)2NRpR., C(=O)OR., C(=O)R,,
C(=O)NRyR., OC(=0)R,, OC(=0O)NRyR., NI (=0)OR,, NR4C(=O)NRyR,,
NR4S(=0):NRpR., NR¢P(=0);NRyR., NRyC(=OR:, or NRyP(=0):R., and

Ry is hydrogen, alkyl or substituted alkyl, 8gkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloalkfycycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterocycle, aryl Qg substituted aryl, OR,, SR,,
S(=0):Re, S(=0),0R., C(=0)ORy4, C(=0)R,, or C(=O)NR,RY

Ri, Rz, Rer, Ry, Rs, Rg, and Ry are the same as the abov®efinitions.

156. The compound of Claim 144, wherein the compound has thqformula of
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(V-¢)
wherein Z is C or N,
Ry, Ry, Ror, Ry R Rz, Re, Ry, Ram, Rs, Rg, Ry, Q-1, and Q-2 are the same as

the above definitions.

157. The compound of Claim 149§ wherein the compound has the formula of

R4'" R " []
Ry Ry N\ 2 R

GEAVA

/ R2m
Rsg AN
| 0 '\
- /Z P N
° l
R
Ry 1 (v-D)
wherein
Zis CorN,

Ry, Ry, and Ry~ are cach independently hydrogen, halogen, cyanoNgitro,
trihalomethyl, OCF3, alkyl or substituted alkyl, cycloalkyl or substituted cyclOWkyl,
heterocycle or substituted heterocycle, aryl or substituted aryl, or OR,, NRyR,
NRsS(=0)2Re, NRoP(=O)R., S(=0):NRyR., P(=0):NR:R., C(=0)OR., C(=O)R.,
C(=0)NRpR., OC(=0)Rq, OC(=0O)NRpR., NRsC(=0)OR., NR¢C(=O)NRyR.,
NR4S(=0):NRpRe, NReP(=0);NRpR., NRC(=0)R., or NRyP(=O):R., and
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R, 18 hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
ubstituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted
cNloalkenyl, heterocycle or substituted heterocycle, aryl or substituted aryl, ORa, SRa,
S(=QgRe, S(FO)0R., C(=0)OR4, C(=O)R., or C(=O)NRsRc,
, R, Ry, Rav, Ry, Rs, R, Ry, and Q-2 are the same as the above definitions.

158. Thgompound of Claim 157, wherein Z is C.

159.  The coMgound of Claim 157, wherein Z is N.

160. The compoRgd of Claim 157 to 159, wherein Ry~ is H.

161. The compoundQ§f Claim 157 to 160, wherein each of Ry~ and Ry» is H.

162. The compound of &aim 144, wherein the compound has the formula of

Ry

R
S \ 2 R,"

R

NN\
RZ“

Rs N \ R’

O
N
Rg '
R1
Ry (V-g)
wherein Z is C or N,
Rj, Ry, Ry~ Ram Ry R3, Rer, Rym, Rs, Rs, Ry, and Q-1 arqyghe same as the above

definitions.

163. The compound of Claim 144, wherein the compound has the fortRyla of
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(V-h)
wherein

Z1s CorN,

R, Ry», and Ry~ are eachYudependently hydrogen, halogen, cyano, nitro,
trihalomethyl, OCF3, alkyl or substit®ged alkyl, cycloalkyl or substituted cycloalkyl,
heterocycle or substituted heterocycle, Mgl or substituted aryl, or OR,, NRyR.,
NRpS(=0)2Re, NRyP(=O )R, S(=0):NRpRYP(=0)2NRpR, C(=0)ORe, C(=O)R,,
C(=0)NRpR., OC(=0)Ra, OC(=O)NRyR., NRY(=0)OR., NR4C(=O)NRyR,
NRaS(=0)NRuRc, NRaP(=0):NRsR., NRpC(=8., or NRyP(=O):Re, and

Ry is hydrogen, alkyl or substituted alkyl, Rgkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloalkWycycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterocycle, aryl ¥g substituted aryl, OR,, SR,
S(=0);R¢, S(=0),0R., C(=0)ORy, C(=0)R,, or C(=O)NRy,

Ry, Rs, Rer, Ry», Rs, R, and Ry are the same as the abov

164. The compound of Claim 144, wherein the compound has th®ormula of
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(V-1)
wherein Z is C or N,
Ri1, Ry, Ry, Ry R R3, Ry, Ry», Ry, Rs, R, Ry, Q-1, and Q-2 are the same as

the above definitions.

165. The compound of Claim 148 wherein the compound has the formula of

R4l" R " '
Ry Re \ 2 Ro

GEAVA

A \ .
=

RZIH

0
Rg /lx 'i‘
Ry Ry

(V=)
wherein

Zis CorN,

Ry, Ra», and Ry~ are each independently hydrogen, halogen, cyanoXgitro,
trihalomethyl, OCF3, alkyl or substituted alkyl, cycloalkyl or substituted cyclqkyl,
heterocycle or substituted heterocycle, aryl or substituted aryl, or OR,, NRyR.,
NRpS(=0)sRe, NRoP(=O)Re, S(=0)2NRpR., P(FO0):NRsRc, C(=0)ORe, C(=O)R.,
C(=0)NRyR., OC(=0)R,, OC(=0)NRuR., NR,C(=0O)OR., NR4C(=O)NRyR,,
NR4S(=0)NRpR., NRGP(=O0)NRyR., NRyC(=0)R,, or NRyP(=0):R., and
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Ry is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted
cNloalkenyl, heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,
S(=QR., S(=0),0R., C(=0)OR4, C(=0)R., or C(=O)NR:R.,

, Rs, Rar, Rym, Rem, Rs, R, Ry, and Q-2 are the same as the above definitions.

166. Thgompound of Claim 165, wherein Z is C.

167. The coMgound of Claim 165, wherein Z is N,

168. The compoRgd of any one of Claims 165 to 167, wherein Ry is H.

169. The compoundQ§ any one of Claims 165 to 167, wherein each of Ry~ and Ry~ is H.

170. “The compound of 3y one of Claims 165 to 167, wherein each of Ry» and Ry is
methyl.

171.  The compound of Claim Ngt, wherein the compound has the formula of

R
S S
\ 2 m
N R R>
N
/ RZ
Rs N Ry
[ 0
Re Al\/ T
Ry R (VK

wherein A is C or N,
Ri, Ry, Ry», Ry Ryp»» Ry, Ry, Rym, Rs, R, R7, and Q-1 are the s¥e as the above

definitions.

172.  The compound of Claim 144, wherein the compound has the formula o
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R4'

AL A

N R2I||

- /7

\ RZHH

| 0
F
A AI\ ITI

Rz R (V-1)

wherein
AisCorN,

Ry, Ry, and Ry~ are eachQudependently hydrogen, halogen, cyano, nitro,
trihalomethyl, OCF3, alkyl or substitiged alkyl, cycloalkyl or substituted cycloalkyl,
heterocycle or substituted heterocycle, Mgl or substituted aryl, or OR,, NRyR,,
NRpS(=0)2Rc, NRpP(=O)R., S(=0):NR R P(=0);NR,R., C(=O)OR., C(=O)R,,
C(=0O)NRR., OC(=0O)R,, OC(=O)NRR., N (=0)OR., NR4C(=O)NRyR.,
NR4S(=0)2NRuRe, NReP(=0);:NRpR., NRyC(=O%., or NRyP(=O)Re, and

Ry is hydrogen, alkyl or substituted alkyl, 8enyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloalkfgcycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterocycle, aryl Qg substituted aryl, OR,, SR,,
S(=0)Re, S(=0),0R., C(=0)ORy, C(=0)R,, or C(=O)NR,KY

Ry, Rs, Ry, Ry», Rs, Ry, and R are the same as the abov&efinitions.

173.  The compound of Claim 172, wherein each of R, Ry-, Ry» R Rp, R3, Ryr, Ry,
Rs, Rs, Rg, R7, Y, Z, A, Q-1, and Q-2 can be selected from anWpof the groups

illustrated hereinabove.

174. A pharmaceutical composition comprising a compound of any one oflaims 1 to
173, or a pharmaceutically acceptable salt, ester or pro-drug thereof, and

pharmaceutically acceptable excipient, carrier, or diluent.

175. A method of treating or preventing cancer, or a related disorder or condition thefgof
in a mammal, including a human, comprising administering to a subjcct in nced
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176.

177.

178.

179.

180.

131.

thereof a therapeutically effective amount of a pharmaceutical composition
comprising a compound of any one of Claims 1 to 173, or a pharmaceutically
acceptable salt, ester or pro-drug thereof, effective in the treatment or prevention of
cancer, or a related disorder or condition thereof in a mammal, including a human,

d a pharmaceutically acceptable excipient, carrier, or diluent.

hod of treating, preventing or ameliorating a protein kinase related disorder in

cancer, prostate canceMybreast cancer, small-cell lung cancer, glioma, colorectal

cancer, non-small cell lutRycancer, genitourinary cancer, pancreatic cancer, thyroid
cancer, Hodgkin’s lymphon®ynon-Hodgkin’s lymphoma, gastrointestinal cancer,
gastric cancer, hepatoma, gastr&atestinal stromal tumor, squamous cell carcinoma,
renal cell carcinoma, astrocytoma,Qaposi's sarcoma, chronic myelogenous
leukemia, acute myelogenous leuke; myeloproliferative disorders, and

glioblastoma.

The method of any one of Claims 174 or 17¥wherein the protein kinase is CSCPK.

The method of any one of Claims 174 or 177, rein the protein kinase includes

serine-threonine kinases, receptor tyrosine kinases Ygd non-receptor tyrosine

kinases.

The method of any one of Claims 174 to 178, wherein theQurotein kinase related

disorder includes diabetes, an autoimmune disorder, a hype liferation disorder,
angiogenesis, an inflammatory disorder, an immunological disoWer, a
cardiovascular disorder, restenosis, fibrosis, psoriasis, von HeppelqQjndau disease,

osteoarthritis, neurodegeneration, infection, and rheumatoid arthritis.

A method of inhibiting, reducing, and/or diminishing cancer stem cell surfgval
and/or proliferation, self-renewal in a mammal by inhibiting or decreasing u

activity of CSCPKs.
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182.

184.

185.

A method of inhibiting cancer stem cell niche, or stromal cell signaling by targeting
CSCPKs.

A method of treating cancer, inhibiting, reducing, and/or diminishing cancer stem

cell survival and/or proliferation.
nethod of modulating the catalytic activity of a protein kinase.

The ™Rgthod of any one of Claims 181 to 184, comprises contacting said protein
kinase a compound of any one of Claims 1 to 173, or a pharmaceutically-

acceptable t, ester or pro-drug thereof.




What is claimed is:

1. A compound of Formula I,

| I/U:-T
N
° {

. 0

or an enantiomer, diastereomer, tautomer, or pharmaceutically acceptable salt or solvate

thereof, wherein:

R, is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or substituted
alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl,
heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,, S(=O),R.,
S(=0),0R., C(=0)OR4, C(=0)R,, or C(=O)NRyR,;

R, is monocyclic or bicyclic heterocycle or substituted heterocycle, aryl or substituted aryl;

Rjis hydrogen, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, heterocycle or
substituted heterocycle, aryl or substituted aryl, halogen, -OR,, -C(O)R,, -C(O)OR,, -
NR R, S(O)2NRaRy;

R4, Rs, Rg, and Ry are each independently hydrogen, halogen, cyano, nitro, trihalomethyl,
OCF;, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or substituted
alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl,
heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,, S(=O)R.,
S(=0)2Re, P(F0)2Re, S(F0),0R., P(=0),0R, NRpR., NRpS(=0)2Re, NRyP(=O)2R,
S(=0)2NRpRc, P(=0)2NRpR, C(=O)OR., C(=0)Ra, C(=O)NRpRc, OC(=O)R,,
OC(=0O)NRyR, NRyC(=0)OR,, NR4C(=O)NRR., NR4S(=0),NRyR¢,
NR4P(=0),NRyR,, NR,C(=0)R,, or NRyP(=0),R,;

Tis O, SorRy;

U, V, and W are each independently a carbon, N, O, or S;

X, Y, Z, and A are each independently a carbon or N, with the proviso that the ring in which X,

Y, Z, and A exist is aromatic;
211



with the provision that
one of R4, Rs, Re, and R is substituted heterocycle or substituted aryl, and
R4, Rs, Rg, or Ry is absent if X, Y, Z, or A, respectively, is a heteroatom;
wherein
substituted heterocycle and substituted aryl in R4, Rs, Re, and Ry s the following group:
R,

wherein:

Q-2 is heterocycle or aryl;

R,', R,"and R," are each independently hydrogen, halogen, cyano, nitro, trihalomethyl, OCF;,
alkyl or substituted alkyl, OR,, SR,, C(=0)R,, C(=0)OR,, NH,, S(O),NH,, heterocycle
or substituted heterocycle, or aryl or substituted aryl;

R, is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or substituted
alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl,
heterocycle or substituted heterocycle, or aryl or substituted aryl;

Ry, R¢ and Rq are each independently hydrogen, alkyl or substituted alkyl, cycloalkyl or
substituted cycloalkyl, heterocycle or substituted heterocycle, or aryl or substituted aryl,
or said Ry, and R, together with the N to which they are bonded optionally form a

~ heterocycle or substituted heterocycle; and

R, is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or substituted

alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl,

heterocycle or substituted heterocycle, or aryl or substituted aryl.

2. The compound of Claim 1, wherein T is O or S,
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The compound of Claim 2,

(1) wherein T is O,

(i1) wherein V is carbon,

Rs
R4 Rz
L/
RS\Y /X\
|Z| T
F
Re/ ~ 'T‘ v'v
Ry (I-c);
(ii1) wherein W is N,
Rs

R
5\Y/ AN \,
R /Z\ F N
6
(iv) wherein T is O and W is N,

213



R4 R2
R
550 Y \
I o
Z /
R? 1 (I-e)
(v) wherein T is O and V is carbon
Rs
T4 R2
R5\Y _ X\
| L)
Re N T‘ Vlv
R R apor

(vi) wherein U is carbon, V is carbon, Wis N, and T is O,

Rs\ / AN
|
P /
R7 1 (I-g).
4. The compound of any one of Claims 1 to 3, wherein R; is

itie

R 1231

(s

Q-1  is heterocycle or aryl selected from the group consisting of pyrrole, furan, thiophene,

wherein

pyridine, pyrimidine, pyrazine, pyridazine, imidazole, indole, pyrrolopyridinone,

pyridone, pyrrolidine, pyridinone, piperidine, and pyrroloazepinone;
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Ry, Ry", R,", and R,"" are each independently absent, hydrogen, halogen, cyano, nitro,
trihalomethyl, OCF3, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl,
heterocycle or substituted heterocycle, aryl or substituted aryl, or OR,, NRyR.,
NRpS(=0)zRe, NRpP(=O)2Re, S(=0),NRpR¢, P(=0),NRyR., C(=0)OR., C(=O)R,,
C(=O)NRyR., OC(=0O)R,, OC(=O)NRpR, NRy,C(=0)OR,, NR4C(=O)NRyR,,
NRyS(=0),NRpR, NR4P(=0),NRyR., NR,C(=O)R,, or NR,P(=O),R..

5. The compound of Claim 4, wherein R,', R,", R,"', and R,"" are independently absent,
hydrogen, alkyl, substituted alkyl, substituted heterocycle, substituted aryl, C(=0)OR., or
C(:O)NRme

wherein

Ry and R; are independently hydrogen, alkyl, substituted alkyl, substituted heterocycle, or said
Ry and R together with the N to which they are bonded optionally form a heterocycle or
substituted heterocycle, and

R. is hydrogen.
6. The compound of Claim 5, wherein one of R,', Ry", Ry™, and R, is C(=O)NRyR.,

wherein

Ry, is hydrogen, and

R, is alkyl substituted with NRp,Req (Wherein Ry, and R, are alkyl, or said Ry, and R, together
with the N to which they are bonded optionally form a substituted heterocycle (wherein said
heterocycle is piperidine, or morpholine)), or Ry, and R, together with the N to which they are
bonded optionally form a substituted heterocycle (wherein said heterocycle is piperidine, or
morpholine), and

two of Ry, Ry» Ry~ and Ry~ are independently alkyl, and

the other is hydrogen.

7. The compound of Claim 6, wherein one of Ry, R,", R,", and R," is C(=O)NRyR.,

wherein
NRyR, is 2-(di-ethyl amino) ethyl, amino, 2-pyrrolidino ethyl amino, 4-methyl piperazinyl, or

morpholino.
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8. The compound of Claim 4, wherein Q-1 is pyrrole, one of R;', R,", R,", and R," is
absent, two of R;', R,", R,", and R,"" are alkyl (e.g., methyl), and one of Ry, R,", R,™, and R,™
is C(=O)NRyR..

9. The compound of Claim 8, wherein
Ry is hydrogen, and

R, is alkyl substituted with NRy,Rc,, wherein Ry, and R, are alkyl, or said Ry, and Re,
together with the N to which they are bonded optionally form a substituted heterocycle,

and wherein said heterocycle is piperidine, or morpholine.

10. The compound of Claim 9, wherein NRyR. is 2-(di-ethyl amino) ethyl, amino, or 2-

pyrrolidino ethyl amino.

11.  The compound of Claim 8, wherein Ry, and R together with the N to which they are

bonded optionally form a heterocycle or substituted heterocycle.
12. The compound of Claim 11, wherein NRyR. is 4-methyl piperazinyl, or morpholino.

13.  The compound of any one of Claims 1 to 12, wherein Q-2 is selected from the group
consisting of pyrrole, furan, thiophene, imidazole, pyrazole, oxazole, isoxazole, thiazole,
isothiazole, triazole, thiadiazole, oxadiazole, pyrrolidine, piperidine, azepane, tetrahydro furan,
oxane, oxepane, indole, indolinone, indazole, benzothiazole, quinoline, quinazoline,
quinoxaline, imidazopyridine, imidazopyridazine, pyrazolopyridine, pyrazolopyrimidine,

phthalazinone, and phenyl.

14.  The compound of Claim 13, wherein R, is pyrrolidinyl, piperidinyl, azepanyl,
tetrahydrofuranyl, oxanyl, oxepanyl, pyranyl, phenyl, thiophenyl, pyrazinyl, pyrimidinyl,
pyridazinyl, or pyridyl (said piperidinyl, pyranyl, phenyl, thiophenyl, pyrazinyl, pyrimidinyl,
pyridazinyl, and pyridyl are optionally substituted with halogen, cyano, nitro, alkyl or
substituted alkyl, OR,, NRyR., C(=0)OR., C(=0)R,, or C(=O)NRR, (wherein R, is hydrogen,
or alkyl or substituted alkyl, Ry, and R, are independently hydrogen,or alkyl or substituted alkyl,
and R, is alkyl or substituted alkyl (substituted alkyl is optionally substituted with one or more
substituent(s) selected from the group consisting of hydroxy, amino, nitro, cyano, halogen,
alkoxy, alkylcarbonyl, alkoxycarbonyl, aminocarbonyl, aryl, cycloalkyl, and heterocycle), and
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R,» and R, are independently hydrogen, or alkyl or substituted alkyl (substituted alkyl is
optionally substituted with one or more substituent(s) selected from the group consisting of
hydroxy, amino, nitro, cyano, halogen, alkoxy, alkylcarbonyl, alkoxycarbonyl, aminocarbonyl,

aryl, cycloalkyl, and heterocycle).

15. The compound of Claim 13, wherein Q-2 is selected from the group consisting of the

following group:

R,
=N =N N Ry N—n / /
R K K KL R
%{N\Rn' \ M. ~_<S | _<5/kR,,- S g, 0 Ng
Ron
NQN / N J\N o) Rur _(\NH N\N
| —e —< :// %
—&N\R . o/lkRn- OJ\R . % \N | % N)\R . § OJ\R .
Roy
N
/SN % N~NH % N—
—N _</ N % ‘(\N
\/kRn' NJ\Rn, “§/kan SJ\R )
Ru "
16. The compound of Claim 15, wherein Q-2 is selected from the group consisting of
the following group:
O
17. A compound selected from the group consisting of:
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18. A compound of Formula II:

ey
or an enantiomer, diastereomer, tautomer, or pharmaceutically acceptable salt or solvate
thereof,
wherein
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R; is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or substituted
alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl,
heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,, S(=0),R.,
S(=0),0R,, C(=0)ORy, C(=0)R,, or C(=O)NRyR¢;

Rjis hydrogen, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, heterocycle or
substituted heterocycle, aryl or substituted aryl, halogen, -OR,, -C(O)R,, -C(O)OR,, -
NRaRb, S(O).NR4Rp;

R4, Rg, and Ry are each independently hydrogen, halogen, cyano, nitro, trihalomethyl, OCFs,
alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or substituted alkynyl,
cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl,
heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,, S(=O)R,
S(=0)2R, P(=0)2Re, S(=0),0Re, P(=0),0R., NRpR¢, NRpS(=0)2Re, NRyP(=0)2R,,
S(=0),NRyR¢, P(=0):NRyR., C(=0)OR,, C(=O)R,, C(=O)NRyR., OC(=O)R,,
OC(=O)NRpR., NR,C(=0)OR,, NR4C(=O)NRyR., NR4S(=0),NRyR.,
NR4P(=0),NRpR,, NR,C(=0)R,, or NRyP(=0);R¢;

X, Z, and A are each independently carbon or N, with the proviso that the ring in which X, Z,
and A exist is aromatic;

Q-1 and Q-2 is independently is heterocycle, or aryl;

R,', Ry" R,", and R, are each independently absent, hydrogen, halogen, cyano, nitro,
trihalomethyl, OCFj3, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl,
heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, NRyR.,
NRpS(=0)2Re, NRyP(=0)2R,, S(=0),NRyR,, P(=0),NRyR., C(=0)OR,, C(=O)R,,
C(=O)NRyR., OC(=0O)R;, OC(=0)NRpR,, NRy;C(=0)OR,, NR4C(=O)NRyR.,
NR4S(=0),NRpR¢, NR4P(=0),NRyR., NR,C(=O)R,, or NR,P(=O),;R.,

Rs', Rs" and Rs™ are each independently hydrogen, halogen, cyano, nitro, trihalomethyl, OCF3,
alkyl or substituted alkyl, OR,, SR,, C(=0)R,, C(=0)OR,, NH,, S(O),NH,, heterocycle
or substituted heterocycle, or aryl or substituted aryl;

wherein
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R, is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or substituted
alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl,
heterocycle or substituted heterocycle, or aryl or substituted aryl;

Ry, R¢ and R4 are independently hydrogen, alkyl or substituted alkyl, cycloalkyl or substituted
cycloalkyl, heterocycle or substituted heterocycle, or aryl or substituted aryl, or said R,
and R together with the N to which they are bonded optionally form a heterocycle or
substituted heterocycle; and

R. is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or substituted
alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl,

heterocycle or substituted heterocycle, or aryl or substituted aryl.
19.  The compound of Claim 18, wherein the compound has:

(1) the formula,

(II-a);
(i1) the formula,

Ry’

(I1I-b)

wherein
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Ry', R,", and R,™ are each independently hydrogen, halogen, cyano, nitro,
trihalomethyl, OCF;, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl,
heterocycle or substituted heterocycle, aryl or substituted aryl, or OR,, NRpR., NRpS(=0),Re,
NRyP(=0)2R¢, S(=0),NRyR¢, P(=0),NRyR., C(=0)OR., C(=0)R,, C(=O)NRyR., OC(=0)R,,
OC(=O)NRyR., NR,C(=0)OR,, NR4C(=O)NRpR., NR4S(=0),NRpR., NR¢P(=0),NRR.,
NR,C(=0O)R,, or NRyP(=0),R., and

R+ is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,,
S(=0)2Rc, S(=0)20Re, C(=0)ORy, C(=O)R,, or C(=O)NRyR;

(ii1) the formula,

R 1

R7 Ry (II-c);

(I1-d)
wherein

XisCorN,
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Ry, Ry», and Ry» are each independently hydrogen, halogen, cyano, nitro, trihalomethyl,
OCF;, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, heterocycle or substituted
heterocycle, aryl or substituted aryl, or OR,, NRyR, NRyS(=0),R., NR,P(=0),R,,
S(=0),NRyR., P(=0),NRyR;, C(=0)OR,, C(=0)R,, C(=O0)NR,R., OC(=0)R,, OC(=O)NR;R.,
NRyC(=0O)OR¢, NR4C(=O)NRyR., NR4S(=0),NRyR,, NR4P(=0),NRR., NR,C(=0O)R,, or
NRyP(=0),R., and

Ry» 1s hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,,
S(=0)2Rc, S(=0),0R¢, C(=0)OR4, C(=0)R,, or C(=O0)NR,R¢;

(v) the formula,

(II-e)

wherein Z is C or N;

(vi) the formula,

(II-f)




wherein

ZisCorN,

R, Ry, and Ry are each independently hydiﬁbﬁgen, halogen, cyano, nitro, trihalomethyl,
OCF3, alkyl or substituted alkyl, cycloalkyl or substiiufed cycloalkyl, heterocycle or substituted
heterocycle, aryl or substituted aryl, or OR,, NRyR., NRpS(=0),R., NRyP(=0),R.,
S(=0),NRyR., P(=0),NRyR,, C(=0)OR,, C(=0)R,, C(FO)NR,R., OC(=0)R,, OC(=O)NRR.,
NRpC(=0)OR¢, NR4C(=O)NRyR., NR4S(=0),NRyR,, NR4P(=0),NRyR., NR,C(=0)R,, or
NRyP(=0),Re, and

R,:» is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,,
S(=0)2Re, S(=0)20R., C(=0)ORq4, C(=O)R,, or C(=O)NRyR¢;

(vii) the formula,

(I-g)

wherein Z is C or N;

(viii) the formula,
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(II-h)
wherein

ZisCorN,

Ry, Ry», and Ry~ are each independently hydrogen, halogen, cyano, nitro, trihalomethyl,
OCF;, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, heterocycle or substituted
heterocycle, aryl or substituted aryl, or OR,, NRyR., NR,S(=0),R., NR,P(=0),R.,
S(=0),NRyR., P(=0),NRyR., C(=0)OR,, C(=0O)R,, C(=O)NRpR., OC(=O)R,, OC(=O)NRyR,,
NRpC(=0)OR,, NR4C(=O)NRpR, NR4¢S(=0),NR,R., NR4P(=0),NR,R., NR,C(=O)R,, or
NRpP(=0)2R¢, and

Ry» is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,,
S(=0)2R., S(=0),0R., C(=0)ORg, C(=O)R,, or C(=O)NRyR¢;

(ix) the formula,

RSHI

R5"

(11-i)

wherein A is C or N;

(x) the formula,
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(11-3)
wherein

AisCorN,

Ry, Ry», and Ry are each indépendently hydrogen, halogen, cyano, nitro, trihalomethyl,
OCF;, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, heterocycle or substituted
heterocycle, aryl or substituted aryl, or OR,, NRyR., NRpS(=0),Re, NR,P(=0),R,,
S(=0):NRR,, P(=0):NRyR,, C(=O)OR,, C(=O)R,, C(=O)NRyR., OC(=0)R,, OC(=O)NRR,,
NRyC(=0)OR,, NR4C(=O)NRyR., NR4S(=0),NRyR,, NR4P(=0),NRR., NR,C(=0O)R,, or
NRyP(=O)2R,, and

Ry~ is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,,
S(=0)2Re, S(=0)20R., C(=O0)ORy4, C(=O)R,, or C(=O)NRyR.;

(x1) the formula,

(11-k)

wherein A 1s C or N;

(xii) the formula,
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(I1-1)
wherein

AisCorN,

Ry, Ry», and Ry~ are each independently hydrogen, halogen, cyano, nitro, trihalomethyl,
OCF;, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, heterocycle or substituted
heterocycle, aryl or substituted aryl, or OR,, NRyR., NR,S(=0),R., NR,P(=O),R.,
S(=0),NRyR;, P(=0),NR,R,, C(=0)OR,, C(=O)R,, C(=O)NRyR., OC(=0)R,, OC(=O)NRR.,
NRyC(=0)ORe, NR4C(=O)NRyR,, NR4S(=0),NRyR,, NR4P(=0),NR,R., NR,C(=0)R,, or
NRyP(=0)2Re, and

Ry~ is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,
S(=0),Re, S(=0),0R., C(=0)ORy4, C(=O)R,, or C(=O)NRyR;

(xiii) the formula,

(II-m);

(xiii) the formula,
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(II-n); or

(xiv) the formula,

R2I"
(II-o0)
20. A compound of Formula III,
R2||||
R3 R2'"
WG
Rs~ X / Ry’
Re" ’ ©
=
O
R m R7 R1
6 "
Re (1)

or an enantiomer, diastereomer, tautomer, or pharmaceutically acceptable salt or solvate

thereof, wherein:

R is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or substituted

alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl,
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heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,, S(=O);R.,
S(=0),0R., C(=0)ORy4, C(=0)R,, or C(=O)NRyR;

Rsis hydrogen, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, heterocycle or
substituted heterocycle, aryl or substituted aryl, halogen, -OR,, -C(O)R,, -C(O)OR,, -
NR,Ry, or S(O);NR,Ry;

R4, Rs, and Ry are each independently hydrogen, halogen, cyano, nitro, trihalomethyl, OCF;,
alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or substituted alkynyl,
cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl,
heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,, S(=O)R.,
S(=O0)2Re, P(=0)2Re, S(=0),0R¢, P(=0),0R., NRyR., NR,S(=0)2R., NRyP(=O)2R.,
S(=0)NRyR., P(=0),NRyR,, C(=0)OR,, C(=0)R,, C(=0)NR,R., OC(=0O)R,,
OC(=O)NRpR,, NR,C(=0)OR,, NR4C(=O)NRR., NR4S(=0),NRyR.,
NR4P(=0);NRyR., NRyC(=0)R,, or NRyP(=0),Re;

X, Y, and A are each independently carbon or N, with the proviso that the ring in which X, Y,
and A exist is aromatic;

Q-1 and Q-2 are each independently is heterocycle or aryl;

R,', Ry", R," and R," are each independently absent, hydrogen, halogen, cyano, nitro,
trihalomethyl, OCF3, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl,
heterocycle or substituted heterocycle, aryl or substituted aryl, or OR,, NRyR,,
NRuS(=0)2Re, NRpP(=0)2Re, S(=0)2NRsRc, P(F0)NRpRc, C(=0)ORe, C(=O)R,,
C(=O)NRpR;, OC(=0)R,, OC(=0)NRyR., NR,C(=0)OR,, NR4C(=O)NR}R,
NR4S(=0):NRyR., NR4P(=0),NRR., NR,C(=O)R,, or NRyP(=O),R¢;

Re’, R¢»and Re» are each independently hydrogen, halogen, cyano, nitro, trihalomethyl, OCF3,
alkyl or substituted alkyl, OR,, SR,, C(=O)R,, C(=0)OR,, NH,, S(O),NH,, heterocycle
or substituted heterocycle, or aryl or substituted aryl;

R, is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or substituted
alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl,
heterocycle or substituted heterocycle, or aryl or substituted aryl;

Ry, R¢ and Ry are each independently hydrogen, alkyl or substituted alkyl, cycloalkyl or
substituted cycloalkyl, heterocycle or substituted heterocycle, or aryl or substituted aryl,
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or said Ry, and R, together with the N to which they are bonded optionally form a
heterocycle or substituted heterocycle; and

R, is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or substituted
alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl,

heterocycle or substituted heterocycle, or aryl or substituted aryl.
21.  The compound of Claim 20, wherein the compound

(1) has the formula of

(I1l-a)

wherein X is C or N;

(i1) has the formula of

(III-b)
wherein
XisCorN,
Ry, Ry», and Ry are each independently hydrogen, halogen, cyano, nitro, trihalomethyl,
OCF3, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, heterocycle or substituted
heterocycle, aryl or substituted aryl, or OR,, NRyR., NRpS(=0),R., NRyP(=0)1R,,
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S(=0),NRyR., P(=0),NRyR,, C(=0)OR,, C(=0)R,, C(=O)NRyR., OC(=0)R,, OC(=O)NRyR,,
NRyC(=0)OR,, NR4C(=O)NRyR., NR4S(=0),NRypR., NR4P(=0),NRyR, NR,C(=O)R,, or
NRpP(=0);R, and

R, is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,,
S(=0)2Re, S(=0);0R¢, C(=0)ORy, C(=O)R,, or C(=O0)NRsR.;

(iii) has the formula of

R6'—_</
S Re" (I1l-¢)

wherein X is C or N;

(iv) has the formula of

(I11-d);
wherein

XisCorN,
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Ry, Ry», and Ry~ are each independently hydrogen, halogen, cyano, nitro, trihalomethyl,
OCF;, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, heterocycle or substituted
heterocycle, aryl or substituted aryl, or OR,, NRyR., NR,S(=0),R, NR,P(=0),R.,
S(=0);NRyR., P(=0),NRyR., C(=0)OR,, C(=0)R,, C(=0)NRyR., OC(=0)R,, OC(=O)NRR.,
NRyC(=0)OR¢, NR¢C(=O)NRpR¢, NR4S(=0),NRyR;, NR4P(=0);NR,R., NR,C(=O)R,, or
NRyP(=0),R¢, and

Ry~ is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,,
S(=0):Re, S(=0),0R,, C(=O)ORy4, C(=0)R,, or C(=0)NRyR;

(v) has the formula of

(Ill-e)

wherein Y is C or N;

(vi) has the formula of

(I11-f)
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wherein

YisCorN,

Rz, Ry», and Ry~ are each independently hydrogen, halogen, cyano, nitro, trihalomethyl,
OCF;3, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, heterocycle or substituted
heterocycle, aryl or substituted aryl, or OR,, NRpR., NRpS(=0),R., NRyP(=0),R.,
S(=0),NRyR., P(=0);NRyR,, C(=0)OR,, C(=0)R,, C(=O)NRyR., OC(=0)R,, OC(=O)NRR.,
NR,C(=0)OR., NR4C(=O)NRyR., NR4S(=0),NRyR,, NR4P(=0),NRyR,, NR,C(=0O)R,, or
NRuP(=0),R., and

Ry 1s hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,,
S(=0)zRe, S(=0),0R,, C(=0)ORy4, C(=0)R,, or C(=O)NR,R;

(vii) has the formula of

N
ol

wherein Y is C or N;

Re" (Ill-g)

(viii) has the formula of
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(I11-h)
wherein

YisCorN,

Ry, Ry», and Ry» are each independently hydrogen, halogen, cyano, nitro, trihalomethyl,
OCEF;, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, heterocycle or substituted
heterocycle, aryl or substituted aryl, or OR,, NRyR., NRy,S(=0);R., NRyP(=O),R.,
S(=0)2NRyR¢, P(=0);:NRyR¢, C(=0)OR,, C(=0)R,, C(=0)NRyR;, OC(=0O)R,, OC(=O)NRyR,,
NRpC(=0)OR¢, NR4C(=O)NRyR;, NR4S(=0),NRyR,, NR4P(=0);NR,R., NR,C(=O)R,, or
NRyP(=0),R,, and

Ry is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,,
S(=0)2Rc, S(=0)20R., C(=0)ORy, C(=0)R,, or C(=O)NRsR;

(ix) has the formula of

(I11-i)

wherein A is C or N;
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(x) has the formula of

(I1I-j)
wherein

AisCorN,

Ry, Ry», and Ry~ are each independently hydrogen, halogen, cyano, nitro, trihalomethyl,
OCEF;, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, heterocycle or substituted
heterocycle, aryl or substituted aryl, or OR,, NRyR., NR,S(=0),R., NR,P(=O),R.,
S(=0):NRyR,, P(=0);NRyR,, C(=0)OR,, C(=0)R,, C(=O)NR,R., OC(=0)R,, OC(=O)NR;R.,
NRyC(=0)OR., NR4C(=O)NRR;, NR4S(=0),NRyR., NR4P(=0),NRyR., NR,C(=O)R,, or
NRyP(=0),R., and

Ry is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,,
S(=0)2Re, S(=0)20Rc, C(=0)OR¢, C(=O)R,, or C(=O0)NRyR,;

(x1) has the formula of

(I1-k)




wherein A is C or N; or

(xii) has the formula of

(T11-1)
wherein

AisCorN,

Ry, Ry», and Ry are each independently hydrogen, halogen, cyano, nitro, trihalomethyl,
OCF;, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, heterocycle or substituted
heterocycle, aryl or substituted aryl, or OR,, NRyR., NR,S(=0),R., NR,P(=O),:R.,
S(=0),NRyR,, P(=0),NRpR, C(=0)OR,, C(=0)R,, C(=O)NR,R., OC(=0)R,, OC(=O)NRR.,
NRpC(=0)OR,, NR4C(=O)NRyR, NR4S(=0),NRyR,, NR4P(=0),NR,R., NR,C(=O)R,, or
NRyP(=0)2R., and

Ry 1s hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,
S(=0)2R., S(=0),0R,, C(=0)OR4, C(=0)R,, or C(=O)NRyR.

22. A compound of Formula IV,
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av)

or an enantiomer, diastereomer, tautomer, or pharmaceutically acceptable salt or solvate

thereof, wherein:

R, is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or substituted
alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl,
heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,, S(=0);R.,
S(=0),0R¢, C(=0)ORy4, C(=0)R,, or C(=O)NR,R,;

R;is hydrogen, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, heterocycle or
substituted heterocycle, aryl or substituted aryl, halogen, -OR,, -C(O)R,, -C(O)OR,, -
NR.Ry, or S(O),NR,Ry;

R4, Rs, and R¢ are each independently hydrogen, halogen, cyano, nitro, trihalomethyl, OCFs;,
alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or substituted alkynyl,
cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl,
heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,, S(=O)R.,
S(=0):R., P(=0)2R., S(=0),0R., P(=0),0R., NRyR., NR,S(=0),Re, NRyP(=0),R.,
S(=0),NRR,, P(=0);NRuR., C(=0)OR,, C(=0)R,, C(=O)NRyR., OC(=O)R,,
OC(=0)NRpR., NRp,C(=0)OR., NR4C(=O)NRyR, NR4S(=0),NRyR¢,
NR4P(=0),NRpR., NR,C(=O)R,, or NR,P(=0);R,;

X, Y, and Z are each independently carbon or N, with the proviso that the ring in which X, Y,
and Z exist is aromatic;

Q-1 and Q-2 are each independently is heterocycle or aryl;
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R,', Ry", Ry and R,"" are each independently absent, hydrogen, halogen, cyano, nitro,
trihalomethyl, OCF3, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl,
heterocycle or substituted heterocycle, aryl or substituted aryl, or OR,, NRyR.,
NRyS(=0)2Re, NRyP(=0)2R., S(=O):NRyR., P(=0),NRyR., C(=0)OR., C(=O)R,,
C(=O)NRyR., OC(=0)R,, OC(=O)NRyR,, NR,C(=0O)OR,, NR4C(=O)NRyR,,
NR4S(=0)2NRyR,, NR4P(=0),NRyR., NRyC(=0O)R,, or NR,P(=O),R,,

R7, R7» and Ry~ are each independently hydrogen, halogen, cyano, nitro, trihalomethyl, OCF;,
alkyl or substituted alkyl, OR,, SR,, C(=O)R,, C(=0)OR,, NH,, S(O),NH,, heterocycle
or substituted heterocycle, or aryl or substituted aryl;

R, is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or substituted
alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl,
heterocycle or substituted heterocycle, or aryl or substituted aryl;

Ry, R¢ and Ry are each independently hydrogen, alkyl or substituted alkyl, cycloalkyl or
substituted cycloalkyl, heterocycle or substituted heterocycle, or aryl or substituted aryl,
or said Ry, and R together with the N to which they are bonded optionally form a
heterocycle or substituted heterocycle; and

R, is alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or substituted alkynyl,
cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl,

heterocycle or substituted heterocycle, or aryl or substituted aryl.
23.  The compound of Claim 22, wherein the compound

(1) has the formula:
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(IV-a)

wherein X is C or N;

(i1) has the formula:

(IV-b)
wherein

XisCorN,

Ry, Ry», and Ry are each independently hydrogen, halogen, cyano, nitro, trihalomethyl,
OCF;3, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, heterocycle or substituted
heterocycle, aryl or substituted aryl, or OR,, NRyR., NR,S(=0),R., NR,P(=O),R.,
S(=0),NRpR., P(=0),NRyR., C(=0)OR,, C(=0)R,, C(=O)NR,R., OC(=0)R,, OC(=O)NRyR,
NRpC(=0)ORe, NR4C(=O)NRyR., NR4S(=0),NRyR,, NR4P(=0),NRR., NR,C(=0O)R,, or
NRpP(=0)2R,, and

Ry is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted
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cycloalkenyl, heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,
S(=0)2Re, S(=0),0R., C(=0)ORy, C(=O)R,, or C(=O)NRyR.;

(i1i) has the formula:

R2""

(IV-c)
wherein X is C or N;
(iv) has the formula:
Ry" R,
R,"™
av-d)
wherein
XisCorN,

Ry, Ry», and Ry~ are each independently hydrogen, halogen, cyano, nitro, trihalomethyl,
OCF;3, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, heterocycle or substituted
heterocycle, aryl or substituted aryl, or OR,, NRyR., NR,S(=0),R., NR,P(=0),R,
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S(=0),NRyR,, P(=0),NRyR,, C(=O)OR,, C(=0)R,, C(=O)NR,R., OC(=0)R,, OC(=O)NRR.,
NRyC(=0)ORe, NR4C(=O)NRyR., NR4S(=0),NRyR, NR4P(=0),NRyR., NR,C(=O)R,, or
NRpP(=0),R,, and

R, is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,,
S(=0),R., S(=0),0R., C(=0)ORy, C(=0)R,, or C(=O)NR,R¢;

(v) has the formula:

(IV-e)

wherein Y is C or N;

(vi) has the formula:

(AV-1)

wherein
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Y is CorN,

Ry, Ry», and Ry~ are each independently hydrogen, halogen, cyano, nitro, trihalomethyl,
OCF;, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, heterocycle or substituted
heterocycle, aryl or substituted aryl, or OR,, NRyR., NRyS(=0),R., NR,P(=O),R.,
S(=0),NRpR¢, P(=0),NRyR., C(=0)OR,, C(=0)R,, C(=O)NRyR., OC(=0)R,, OC(=O)NR;R,,
NRpC(=0)ORe, NR4C(=O)NRyR., NR4S(=0):NRpR, NR4P(=0),NR,R., NR,C(=O)R,, or
NRyP(=0),R,, and

Ry 1s hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,
S(=0)2R., S(=0)20R., C(=O)ORy, C(=O)R,, or C(=O)NRR.;

(vii) has the formula:

(IV-g)

wherein Y is C or N;

(viii) has the formula:
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(IV-h)
wherein

YisCorN,

Ry, Ry, and Ry» are each independently hydrogen, halogen, cyano, nitro, trihalomethyl,
OCF;, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, heterocycle or substituted
heterocycle, aryl or substituted aryl, or OR,, NRyR., NR,S(=0),R., NR,P(=O),R.,
S(=0),NRR,, P(=0),NRyR,, C(=0)OR,, C(=0)R,, C(=O)NRyR., OC(=O)R,, OC(=O)NRyR,,
NRC(=0)OR¢, NR4C(=O)NRyR, NR4S(=0),NRyR,, NR4P(=0),NR,R., NR,C(=O)R,, or
NRyP(=0),R., and

Ry is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,,
S(=0)2Re, S(=0)20Rc, C(=0)ORy4, C(=O)R,, or C(=O)NRyR,;

(ix) has the formula:
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Ry
(IV-i)

wherein Z is C or N;

(x) has the formula:

R " R2|
R,™
(Iv-)

wherein

Zis CorN,

Ry, Ry», and Ry~ are each independently hydrogen, halogen, cyano, nitro, trihalomethyl,
OCF;, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, heterocycle or substituted
heterocycle, aryl or substituted aryl, or OR,, NRyR., NRpS(=0),R, NR,P(=0),R,,
S(=0),NRyR., P(=0),NRyR,, C(=0)OR,, C(=O)R,, C(FO)NR,R., OC(=0)R,, OC(=O)NRR.,
NR,C(=0)OR,, NR4C(=O)NRyR,, NR4S(=0),NRyR,, NR4P(=0),NR,R., NR,C(=O)R,, or
NRpP(=0)2R., and
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Ry is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,,
S(=0):R, S(=0),0R,, C(=0)ORy4, C(=0)R,, or C(=O)NRR,;

(x1) has the formula:

(IV-k)

wherein Z is C or N; or

(xii) has the formula:

(Iv-D
wherein
ZisCorN,
Ry, Ry», and Ry are each independently hydrogen, halogen, cyano, nitro, trihalomethyl,

OCF;, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, heterocycle or substituted
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heterocycle, aryl or substituted aryl, or OR,, NRyR., NR,S(=0),R., NRyP(=0),R.,
S(=0),NRpR,, P(=0);NRyR., C(=0)OR,, C(=0)R,, C(=O0)NRyR., OC(=O)R,, OC(=0)NRyR.,
NRyC(=0O)OR,, NR4C(=O)NRpR¢, NR4S(=0):NRpR., NR4P(=0),NRpR, NR,C(=O)R,, or
NRP(=0),R,, and

Ry is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,
S(=0):Re, S(=0),0R., C(=0)ORy4, C(=0)R,, or C(=0)NRyR.

24. A compound of Formula V,

V)

or an enantiomer, diastereomer, tautomer, or pharmaceutically acceptable salt or solvate

thereof, wherein:

R is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or substituted
alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl,
heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,, S(=0);R.,
S(=0),0R,, C(=0)OR4, C(=0O)R,, or C(=O)NRR,;

R; is hydrogen, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, heterocycle or
substituted heterocycle, aryl or substituted aryl, halogen, -OR,, -C(O)R,, -C(O)OR,, -
NR Ry, or S(O);NR.Ry,;

Rs, Rg, and Ry are each independently hydrogen, halogen, cyano, nitro, trihalomethyl, OCFs3,
alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or substituted alkynyl,
cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl,
heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,, S(=O)R.,

245



S(=0):R., P(=0);R., S(=0),0R., P(=0),0Rc, NRgR., NR,S(=0):R¢, NR,P(=O),Re,
S(=0),NRyR;, P(=0),NR,R,, C(=0)OR,, C(=0)R,, C(FO)NR,R,, OC(=0O)R,,
OC(=0)NRyR, NRpC(=0)OR,, NR4C(=O)NR,R., NR4S(=0),NRyR¢,
NR4P(=0):NRyR., NRyC(=0)R,, or NRyP(=0),R¢;

Y, Z and A are each independently carbon or N, with the proviso that the ring in which Y, Z
and A exist is aromatic;

Q-1 and Q-2 are each independently is heterocycle or aryl;

Ry, Ry", Ry" and R,"" are each independently absent, hydrogen, halogen, cyano, nitro,
trihalomethyl, OCFj3, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl,
heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, NRyR,
NRpS(=0)2Re, NRpP(=0)2R¢, S(=0);NRyR,, P(=0),NR,R., C(=0)OR., C(=O)R,,
C(=O)NRyR;, OC(=0)R,, OC(=O)NRyR,, NR,C(=0)OR,, NR4C(=O)NRyR.,
NR4S(=0),NRpR¢, NR4P(=0),NRpR,, NR,C(=0)R,, or NR,P(=0),R¢;

R4, Ry» and Ry are each independently hydrogen, halogen, cyano, nitro, trihalomethyl, OCFj3,
alkyl or substituted alkyl, OR,, SR,, C(=O)R,, C(=0)OR,, NH;, S(O),NH,, heterocycle
or substituted heterocycle, or aryl or substituted aryl;

R, is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or substituted
alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl,
heterocycle or substituted heterocycle, or aryl or substituted aryl;

Ry, R and R4 are each independently hydrogen, alkyl or substituted alkyl, cycloalkyl or
substituted cycloalkyl, heterocycle or substituted heterocycle, or aryl or substituted aryl,
or said Ry, and R, together with the N to which they are bonded optionally form a
heterocycle or substituted heterocycle; and

R is alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or substituted alkynyl,
cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl,

heterocycle or substituted heterocycle, or aryl or substituted aryl.
25.  The compound of Claim 24, wherein the compound

(1) has the formula of
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(V-a)

wherein Y is C or N;

(i1) has the formula of

(V-b)
wherein

YisCorN,

Ry, Ry, and Ry-» are each independently hydrogen, halogen, cyano, nitro, trihalomethyl,
OCF;, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, heterocycle or substituted
heterocycle, aryl or substituted aryl, or OR,, NRyR., NR,S(=0),R., NR,P(=O),R.,
S(=0)NRyR, P(=0),NRyR., C(=0)OR,, C(=0)R,, C(=O)NRpR., OC(=0)R,, OC(=O)NRyR.,
NRyC(=0)OR¢, NR4C(=O)NRyR;, NR4S(=0),NRyR,, NR4P(=0),NR,R., NR,C(=O)R,, or
NRyP(=0),R., and

Ry~ is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,,
S(=0),R., S(=0),0R,, C(=O)OR4, C(=0)R,, or C(=O)NRyR¢;

(iii) has the formula of
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(V-c)
wherein Y is C or N;
(iv) has the formula of
(V-d)
wherein
YisCorN,

Ry, Ry», and Ry» are each independently hydrogen, halogen, cyano, nitro, trihalomethyl,
OCF3, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, heterocycle or substituted
heterocycle, aryl or substituted aryl, or OR,, NRyR., NR,S(=O0),R., NR,P(=O),R.,
S(=0),NRyR, P(=0),NR,R., C(=0)OR,, C(=O)R,, C(=O)NR,R., OC(=0)R,, OC(=O)NRyR,,
NRyC(=0)OR,, NR4C(=O)NR,R., NR4S(=0),NRyR,, NR4P(=0),NRyR., NR,C(=O)R,, or
NRyP(=0),R¢, and

Ry is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,,
S(=0)2Re, S(=0),0R., C(=0)ORy, C(=O)R,, or C(=O)NRyRc;
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(v) has the formula of

(V-e)

wherein Z is C or N;

(vi) has the formula of

(V-f)
wherein

ZisCorN,

Ry, Ry», and Ry are each independently hydrogen, halogen, cyano, nitro, trihalomethyl,
OCF;, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, heterocycle or substituted
heterocycle, aryl or substituted aryl, or OR,, NRyR., NRpS(=0),R¢, NR,P(=0),R,,
S(=0),NRyR., P(=0),NRyR., C(=0)OR,, C(=0)R,, C(=0)NR,R., OC(=0)R,;, OC(=O)NRR,,
NRyC(=0)ORe, NR4C(=O)NRpR, NR4S(=0),NRyR, NR¢P(=0),NRyR., NRyC(=O)R,, or
NRyP(=0);R¢, and

R, is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted
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cycloalkenyl, heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,,
S(=0)2Re, S(=0),0R., C(=0)ORy, C(=O)R,, or C(=O)NRyR;

(vii) has the formula of

wherein Z is C or N;

(viii) has the formula of

(V-h)
wherein

ZisCorN,

Ry, Ry», and Ry are each independently hydrogen, halogen, cyano, nitro, trihalomethyl,
OCF;, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, heterocycle or substituted
heterocycle, aryl or substituted aryl, or OR,, NRyR., NRpS(=0),R, NRyP(=0),R.,
S(=0)NRyR, P(=0),NRyR., C(=0)OR,, C(=0)R,, C(=O)NR,R., OC(=0)R,, OC(=O)NRyR.,
NRyC(=0)OR¢, NR4C(=O)NRyR,, NR4S(=0),NRyR, NR4P(=0),NRyR., NRy,C(=O)R,, or
NRuP(=0);R, and
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Ry is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,
S(=0)2Re, S(=0),0R,, C(=0)ORy, C(=O)R,, or C(=O)NRyR;

(1x) has the formula of

(V-1)

wherein Z is C or N;

(x) has the formula of

(V=)
wherein

ZisCorN,

Ry, Ry», and Ry~ are each independently hydrogen, halogen, cyano, nitro, trihalomethyl,
OCEF;, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, heterocycle or substituted
heterocycle, aryl or substituted aryl, or OR,, NRyR., NRpS(=0),R., NRyP(=O),R.,

S(=0)NRyR, P(=0),NR;R, C(=0)OR., C(=0)R,, C(=0)NRyR., OC(=O)R,, OC(=0)NR;R.,

251



NRC(=0)OR¢, NR4C(=O)NRyR¢, NR4S(=0);NRyR., NR4P(=0),NRyR., NRy,C(=O)R,, or
NRyP(=0),R,, and

Ry 1s hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,,
S(=0)2R., S(=0),0R, C(=0)ORq4, C(=0)R,, or C(=O)NRyR;

(x1) has the formula of

(V-k)

wherein A is C or N; or

(xii) has the formula of

(V-)
wherein

AisCorN,

Ry, Ry», and Ry» are each independently hydrogen, halogen, cyano, nitro, trihalomethyl,
OCF;, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, heterocycle or substituted
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heterocycle, aryl or substituted aryl, or OR,, NRyR., NR,S(=0),R, NR,P(=0),R,
S(=0),NRyR,, P(=0),NRyR, C(=0)OR,, C(=0)R,, C(=O)NRyR., OC(=0)R,, OC(=O)NRyR.,
NRyC(=0)OR., NR4C(=O)NRpR., NR4S(=0),NRpR., NR4P(=0),NRpR., NR,C(=O)R,, or
NRyP(=0);R,, and

Ry is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,,
S(=0)2R, S(=0),0R., C(=O)ORy, C(=0)R,, or C(=O)NRyR

26. A pharmaceutical composition comprising a compound of any one of Claims 1-25, or a
pharmaceutically acceptable salt, ester or pro-drug thereof, and a pharmaceutically acceptable

excipient, carrier, or diluent.

27.  The compound of any one of Claims 1-25 for use in the treatment or prevention of

cancer, or a related disorder or condition thereof in a mammal.

28. The compound of any one of Claims 1-25 for use in the treatment, prevention,

amelioration of a protein kinase related disorder in a mammal.

29.  The compound of Claim 28, wherein the protein kinase related disorder is a cancer such
as lung cancer, bladder cancer, head and neck cancer, melanoma, ovarian cancer, prostate
cancer, breast cancer, small-cell lung cancer, glioma, colorectal cancer, non-small cell lung
cancer, genitourinary cancer, pancreatic cancer, thyroid cancer, Hodgkin’s lymphoma, non-
Hodgkin' s lymphoma, gastrointestinal cancer, gastric cancer, hepatoma, gastrointestinal
stromal tumor, squamous cell carcinoma, renal cell carcinoma, astrocytoma, Kaposi's sarcoma,
chronic myelogenous leukemia, acute myelogenous leukemia, myeloproliferative disorders,

and glioblastoma.

30.  The compound of any one of Claims 1-25 for use in inhibiting, reducing, and/or
diminishing cancer stem cell survival and/or proliferation, self-renewal in a mammal by

inhibiting or decreasing unwanted activity of CSCPKs.
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31. A method of inhibiting cancer stem cell, or stromal cell signaling by targeting CSCPKs,
comprising contacting said CSCPKs with the compound of any one of Claims 1-25, or a

pharmaceutically- acceptable salt, ester or pro-drug thereof.

32. The compound of any one of Claims 1-25, or a pharmaceutically- acceptable salt, ester or

pro-drug thereof, for use in the treatment of cancer.

33. A method of modulating the catalytic activity of a protein kinase, comprising contacting
said protein kinase with the compound of any one of Claims 1-25, or a pharmaceutically-

acceptable salt, ester or pro-drug thereof.
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