What is claimed is:

1. A compound of Formula I,
Rs
T4 }MRZ
Rs X f
| o=
Z. -~
R /1\ Vlv
R
Ry 1 M

or an enantiomer, diastereomer, tautomer, or pharmaceutically accep

thereof, wherein:

R is monocyclic or bicyclic heterocycle or substigfted heterocycle, aryl or substituted aryl;
kyl or substituted cycloalkyl, heterocycle or
ted aryl, halogen, -OR,, -C(O)R,, -C(O)OR,, -

R;is hydrogen, alkyl or substituted alkyl, cycl
substituted heterocycle, aryl or sub
NRaRs, S(O)2NRaRp;

R4, Rs, R, and Ry are each independghtly hydrogen, halogen, cyano, nitro, trihalomethyl,
OCF;, alkyl or substitutedlkyl, alkenyl or substituted alkenyl, alkynyl or substituted

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

heterocycle or subsyffuted heterocycle, aryl or substituted aryl, OR,, SR,, S(=O)R.,

S(=0)zRe, P(FOYR., S(=0),0R,, P(=0),0Rc, NRyR., NRyS(=0),R., NRyP(=0),R.,

(=0)2NRpRe, C(=0)OR., C(=O)R,, C(=O)NRyR, OC(=O)R,,

X, YfZ, 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;
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with the provision that
one of Ry, Rs, Rg, and Ry 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

wherein:

Q-2 is heterocycle or aryl;

R,', R,"and R, are each independently hydrogen, halogen, gffano, nitro, trihalomethyl, OCF3,
alkyl or substituted alkyl, OR,, SR,, C(=0)R,, C(50)OR,, NH,, S(0),NH,, heterocycle
or substituted heterocycle, or aryl or substitutegfaryl;

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

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

heterocycle or substituted heterocyclgfor aryl or substituted aryl;

Ry, Rc and Ry are each independently hydgbgen, alkyl or substituted alkyl, cycloalkyl or
substituted cycloalkyl, heterocgle or substituted heterocycle, or aryl or substituted aryl,
or said Ry, and R, together wfth the N to which they are bonded optionally form a

~ heterocycle or substitutgfl heterocycle; and

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

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

heterocycle or substitgfed heterocycle, or aryl or substituted aryl.

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

(1) wherein T is O,

T
R5\Y/X\ ’
l
NG
Re™ \/!\
R

(ii) wherein V is carbon,

(L-e);

(iii) wherein W is

(iv) wherein T is O and W is N,
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Y
Rs. Y/ X\ V
Re/ ~ ,‘A/ [|\1

R T e

(v) wherein T is O and V is carbon,

4.

wherein
Q-1 s heterocycle or aryl selected from the group consisting of pyrrole, furan, thiophene,
pyridine, pyrimidine, pyrazine, pyridazine, imidazole, indole, pyrrolopyridinone,

pyridone, pyrrolidine, pyridinone, piperidine, and pyrroloazepinone;
214


IP-TEMP
Rectangle

IP-TEMP
Line


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 OR,, NRyR.,
NRpS(=0)2Re, NRyP(=0)2R,, S(=0):NRyR,, P(=0);NRyR., C(=0)OR., C(=O)}¥.,
C(=O)NRyR;, OC(=0O)R,, OC(=O)NRR, NRy;C(=0)OR,, NR4C(=O)NRy,
NR4S(=0),NRpR., NR¢P(=0),NRyR., NR,C(=0O)R,, or NR,P(=O),R..

dently absent,
C(=0)OR,, or

5. The compound of Claim 4, wherein R,', R,", R,", and R,"" are inde
hydrogen, alkyl, substituted alkyl, substituted heterocycle, substituted a
C(=O)NRpR.,

wherein
Ry and R. are independently hydrogen, alkyl, substituted alkylfSubstituted heterocycle, or said
Ry and R, together with the N to which they are bonded opyOnally form a heterocycle or

substituted heterocycle, and

R is hydrogen.

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

wherein

Ry is hydrogen, and

R, is alkyl substituted with NRy,Rcn erein Ry, and R, are alkyl, or said Ry, and R, together
with the N to which they are bondgll optionally form a substituted heterocycle (wherein said
heterocycle is piperidine, or mgfpholine)), or Ry, and R, together with the N to which they are
bonded optionally form a systituted heterocycle (wherein said heterocycle is piperidine, or
morpholine), and
two of Ry, Ry» Ry gfd Ry are independently alkyl, and

the other is hydrogfn.
7. The cgfnpound of Claim 6, wherein one of Ry, R,", R,", and R,™" is C(=O)NRyR.,

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

maoybholino.
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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 Ry', R,", Ry™, and R,"" are alkyl (e.g., methyl), and one of R,', R,", R,™, and Ry,
is C(=O)NRyR..

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

R. is alkyl substituted with NRy,R¢,, wherein Ry, and R, are alkyl, orfaid Ry, and R,
together with the N to which they are bonded optionally form a subfftituted heterocycle,

and wherein said heterocycle is piperidine, or morpholine.

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

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

bonded optionally form a heterocycle or substituted hetgfocycle.

12. The compound of Claim 11, wherein NR,R & 4-methyl piperazinyl, or morpholino.

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

phthalazinone, and phenyl.

14. The compound of @Hlaim 13, wherein R, is pyrrolidinyl, piperidinyl, azepanyl,

tetrahydrofuranyl, oxangl, oxepanyl, pyranyl, phenyl, thiophenyl, pyrazinyl, pyrimidinyl,
pyridazinyl, or pyridfl (said piperidinyl, pyranyl, phenyl, thiophenyl, pyrazinyl, pyrimidinyl,
pyridazinyl, and ghridyl are optionally substituted with halogen, cyano, nitro, alkyl or

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

subgiftuent(s) selected from the group consisting of hydroxy, amino, nitro, cyano, halogen,
oxy, alkylcarbonyl, alkoxycarbonyl, aminocarbonyl, aryl, cycloalkyl, and heterocycle), and
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Ry» 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, aminocar

aryl, cycloalkyl, and heterocycle).

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

following group:

=N ~N N n /
el Se il Yot el
% \ N\Rn' N\R,,- s o] R,
R
N N
=N ) /7 W
= —{H %
% N IR I SN
n n' . Rn'
Roy
% NN NH \N
/ =~ ~
- !
\)\Rn' § N)\Rn_ %wR
Rp
16. The compound of Claim 15, whyfrein Q-2 is selected from the group consisting of

the following group:

o

17. A compound selectedfrom the group consisting of:
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3“"@ 4 n\/\D
P O ’

18. A compound of Formula
Rzilll

RSIH

(1)
or an enangfomer, diastereomer, tautomer, or pharmaceutically acceptable salt or solvate
thereof,

whegfin
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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 cycloalkeny
heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,, S(=0),
S(=0),0R,, C(=0)OR4, C(=O)R,, or C(=O)NRyR.;

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

R4, R, and Ry are each independently hydrogen, halogen, cyano, nitro, trijfalomethyl, OCF;,

alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyfor substituted alkynyl,

cycloalkyl or substituted cycloalkyl, cycloalkenyl or substitgfed cycloalkenyl,
heterocycle or substituted heterocycle, aryl or substitutegfaryl, OR,, SR,, S(=O)R.,
S(=0)2Re, P(=0)2Re, S(=0)20Re, P(=0),0R., NRyR#/NR,S(=0);R., NRP(=O);R.;,
S(=0)2NRsRc, P(=0);NRpR, C(=0)OR., C(=O)Bf C(=O)NRyR, OC(=O)R,,
OC(=0O)NRpR,;, NRyC(=0)OR,, NR4C(=O)NR#R ., NR3S(=0),NR,R.,
NR4P(=0),NRyR., NR,C(=O)R,, or NRyP(FO):Re;

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

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

R,', Ry" Ry™, and R,™ are each indepghdently absent, hydrogen, halogen, cyano, nitro,
trihalomethyl, OCFs, alkyl#r substituted alkyl, cycloalkyl or substituted cycloalkyl,
heterocycle or substitutgll heterocycle, aryl or substituted aryl, OR,, NRyR,,

NRyS(=0)2Re, NRoEFFO)2R, S(FO).NRpR., P(FO),NRpR, C(=0)OR,, C(=O)R,,

C(=O)NRyR;, OGf=0)R,, OC(=0)NRpR., NRyC(=0)OR., NR4C(=O)NRyR,
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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 cycloalkeny]
heterocycle or substituted heterocycle, or aryl or substituted aryl;

Ry, R and R4 are independently hydrogen, alkyl or substituted alkyl, cycloalkyl or subgfituted
cycloalkyl, heterocycle or substituted heterocycle, or aryl or substituted ary}for said Ry,

and R together with the N to which they are bonded optionally form a hgferocycle or

substituted heterocycle; and
R is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, gfkynyl or substituted

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

heterocycle or substituted heterocycle, or aryl or substitutedfaryl.
19.  The compound of Claim 18, wherein the compound ha

(i) the formula,

R5 ! o
R4 @ !
| "

(II-a);

(ii) the formula,

Rz'

R,

(II-b)

ficrein
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R,', R;", and R,™ 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(=0)K.,
NRyP(=0)2R., S(=0);NRyR, P(=0),NRyR., C(=0)OR,, C(=0)R,, C(=O)NRyR., OCFO)R,,
OC(=O)NRyR., NRpC(=0)ORe, NR4C(=O)NRpR, NR4S(=0),NR,R., NRGP(=0), YRR,
NRpC(=0)R,, or NR,P(=0),R., and

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

(iii) the formula,

R5' ‘ R2|||
R3
\ N R4 4‘@
R2"
X

(0]
Rsll |
Rg Z T
fr R (II-c);
(iv) the formula,
R " 1
Re! 2 Ra2
RZIII
(II-d)
whereiy
XisCorN,
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Ry, Ry», and Ry~ are each independently hydrogen, halogen, cyano, nitro, trihalomethyl,
OCEF;, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, heterocycle or substitutgl
heterocycle, aryl or substituted aryl, or OR,, NRyR,, NRyS(=0),R., NRy,P(=O),R.,
S(=0),NRyR, P(=0),NRyR,, C(=O)OR,, C(=O)R,, C(=O)NRpR., OC(=O)R,, OC(=OARR,
NRC(=0)OR¢, NR4C(=O)NRpR., NR¢S(=0),NRyR;, NR4P(=0),NRyR., NR,C(=QR., or
NRyP(=O)zR,, and

Ry>»is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkegfyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or gfbstituted
cycloalkenyl, heterocycle or substituted heterocycle, aryl or substitutegfaryl, OR,, SR,
S(=0)2Re, S(=0),0Rc, C(=0)ORy, C(=O)R,, or C(=O)NRpR;

(v) the formula,

R,""
Rs' Ry R,"
Rs5" @ Ra / @ Ry"
Rs" | Y . Re
Ry~ S 'T‘
R7 Ry (Il-e)

wherein Z is C or N;

(vi) the formula,

(1I-f)
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wherein

ZisCorN, =

Ry, Ry», and Ry are each independently hydiééﬁgenf, halegen, cyano, nitro; trihalomyfthyl,
OCPF;, alkyl or substituted alkyl, cycloalkyl or Substi{ﬁted cycloalkyl, heterocycle or syfstituted
heterocycle, aryl or substituted aryl, or OR,, NRyR,, NR,S(=0),R., NR,P(=O),R.,
S(=0),NRyR¢, P(=0),NRR, C(=0)OR,, C(=0)R,, C(=O)NR,R., OC(=O)R,, QC(=O)NR,R.,
NRpC(=0)OR,, NR4C(=O)NRpR;, NR4S(=0),NRyR., NR4P(=0),NRyR., NBAC(=O)R,, or
NRP(=0);R,, and

Ry is hydrogen, alkyl or substituted alkyl, alkenyl or substituggl alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkeghl or substituted
cycloalkenyl, heterocycle or substituted heterocycle, aryl or subgfituted aryl, OR,, SR,,
S(=0)Re, S(=0)20R., C(=0)ORy, C(=0)R,, or C(=O)NR,B#;

(vii) the formula,

! (II-g)

wherein Z is C or N;

(viii) the formyfa,
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(I1-h)
wherein

ZisCorN,

Ry, Ry», and Ry»» are each independently hydrogen, halogegfcyano, nitro, trihalomethyl,
OCF;3, alkyl or substituted alkyl, cycloalkyl or substituted cyclgfkyl, heterocycle or substituted
heterocycle, aryl or substituted aryl, or OR,, NRpR., NRpS(70)2Re, NRyP(=0),R.,
S(=0),NRyR;, P(=0);NRR;, C(=0)OR,, C(=0)R,, C={)NRyR., OC(=O)R,, OC(=O)NRyR.,
NRpC(=0)OR,, NR(C(=O)NRyR., NR4S(=0);NR,R AR P(=0),NR,R., NR,C(=0O)R,, or
NRpP(=0);R., and

Ry» is hydrogen, alkyl or substituted allffl, alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substitutegfcycloalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted Jeterocycle, aryl or substituted aryl, OR,, SR,,
S(=0),Re, S(=0),0R,, C(=0)ORy, CFO)R,, or C(=O)NRyR;

(ix) the formula,

R2I|l|
Rs' Ry R,"
R y R4 @ R2ll
@ / R2'
RSH ‘ \
0
/
R¢ /(\ 'T’
R
Ry ! (1)

whepfin A is C or N;

(x) the formula,
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wherein

Ais CorN,

Ry, Ry», and Ry»» are each indépendenﬂy hydrogen, halogey, cyano, nitro, trihalomethyl,
OCF3, alkyl or substituted alkyl, cycloalkyl or substituted cyclglilkyl, heterocycle or substituted
heterocycle, aryl or substituted aryl, or OR,, NRyR., NR},S )2Re, NRyP(=O),R.,
S(=0),NRyR., P(=0),NRR,, C(=0)OR,, C(=0)R,, C(E#)NR,R., OC(=O)R,, OC(=O)NR,R,,
NR,C(=0)OR,, NR4C(=O)NRyR, NR4S(=0);NRpRf/NR4P(=0),NRyR., NR,C(=O)R,, or
NRpP(=0),R¢, and

Ry~ is hydrogen, alkyl or substituted alfyl, alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substitutgf cycloalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substitutedMeterocycle, aryl or substituted aryl, OR,, SR,,

S(:O)ZRGW S(:O)20R67 C(:O)ORda _O)Ra> or C(:O)NRbRC7

(xi) the formula,

(II-k)
f A is Cor N;

(xii) the formula,
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wherein
AisCorN,
Ry, Ry, and Ry are each independently hydrogen, halogeyf cyano, nitro, trihalomethyl,
kyl, heterocycle or substituted
heterocycle, aryl or substituted aryl, or OR,, NRyR., NR,S(#0):R,, NR,P(=0)1R,.,
S(=0),NRyR;, P(=0),NRpR,, C(=0)OR,, C(=0)R,, C=E#)NRLR., OC(=0O)R,, OC(=O)NRyR.,
NRpC(=0)OR,, NR4C(=O)NRyR,, NR4S(=0);NR,RHNRP(=0),NR,R., NR,C(=O)R,, or
NRyP(=0)2R,, and

Ry is hydrogen, alkyl or substituted a

OCF;, alkyl or substituted alkyl, cycloalkyl or substituted cycl

1, alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituteff cycloalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted fleterocycle, aryl or substituted aryl, OR,, SR,,

S(=0)2Rc, S(=0),0R., C(=0)ORy, (YFO)R,, or C(=O)NRyRc;

(xiii) the formula,

(II-m);

(xiii) the formula,
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Rzn Rz'

Rz’"
(II-n); or
(xiv) the formula,
R2l| »

N R Ry

R e, / N R4 )

5 Y R m
= / | 2

Rz""

R5" — O
R¢ N
Ry ! (11-0)

20. A compound of Formula III,

RG'" "
Re (1)

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

thereof, whfrein:

R; is hyfrogen, 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(=0);R.,
S(=0)20R., C(=0)OR4, C(=O)R,, or C(=O)NRyR¢;
Rsis hydrogen, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, heterocyclefr

alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or supsti ,

heterocycle or substituted heterocycle, aryl or substituted aryl, 2 SR,, S(=O)R,,
S(=0)2Re, P(=0)2Re, S(=0),0Re, P(=0),0Re, NRyR, NRyG#FO)R e, NR,P(=O)2R,
S(=0);NRpR,, P(=0),NRpR;, C(=0)OR,, C(=0)R,, C=@#HINR,R., OC(=O)R,,
OC(=O)NRpR, NRy,C(=0O)OR,, NR4C(=O)NRyR., NJiS(=0),NRyR,
NR4P(=0),NRpR;, NR,C(=O)R,, or NR,P(=0),
X, Y, and A are each independently carbon or N, withghe proviso that the ring in which X, Y,
and A exist is aromatic;
Q-1 and Q-2 are each independently is heterocygfle or aryl;
R2', Ry",Ry™ and R,"" are each independentlyfabsent, hydrogen, halogen, cyano, nitro,
trihalomethyl, OCF3, alkyl or subgfituted alkyl, cycloalkyl or substituted cycloalkyl,
heterocycle or substituted hetegbcycle, aryl or substituted aryl, or OR,, NRyR,,
NRpS(=0)2Re, NRpP(=0)2B, S(=0)2NRyRc, P(=0):NRyR, C(=O)ORe, C(=O)R,,
C(=O)NRpR,, OC(=0)Bf, OC(=0)NRyR, NR,C(=0)OR,, NR4C(=O)NRyR,,
NRgS(=0),NRyR,, P(=0),NRyR,, NR,C(=O)R,, or NRyP(=0);R,;
R¢’, Re»and R¢~ are each ghidependently hydrogen, halogen, cyano, nitro, trihalomethyl, OCF;,

erocycle or substituted heterocycle, or aryl or substituted aryl;
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 substipfted
alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted cyclogikenyl,

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

(i) has the formula of

(IlI-a)
wherein X is C or N;
(i1) has the formula of
RZ“ R2,
R
el
N R.
5 X\ / I 2
' ’ O Rzm
A
|
6" R, R4
Re" (I11-b)
wherein
X 1g/C or N,

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

Ry~ is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyfor
substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterocycle, aryl or substituted aryl, OR, R,

S(=0)Re, S(=0),0R,, C(=0)ORy4, C(=0)R,, or C(=O)NRR;

(iii) has the formula of

R2|||l
R3 )i '
R @
! 4 / l R2|l
Rs X\ Ry
| f
N Z N
Re'-—< \
Ry
S Re" (Ill-c)

wherein X is C or N;

(iv) has the formula of

(I11-d);

wherein

K is C or N,
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Ry, Ry», and Ry»» are each independently hydrogen, halogen, cyano, nitro, trihalomethyl,
OCF;3, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, heterocycle or substituyfd
heterocycle, aryl or substituted aryl, or OR,, NRyR¢, NRpS(=0),R., NR,P(=0),R.,
S(=0),NRpR., P(=0);NRpR,, C(=0)OR,, C(=0)R,, C(=0)NRR., OC(=O)R,, OC(=ONR,R.,
NRyC(=0)OR¢, NR4C(=O)NRpR., NR4S(=0);NRyR;, NR¢P(=0),NRR., NR,C(=Q#R, or
NRpP(=0);R,, and

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

(v) has the formula of

v ALl

R3 R2m
g R "
/ g -

Y
RG' I
Rem :a

Re" (Ill-e)

J'\\/EP

wherein Y is C or N;

(vi) has the formula g

Re" (111-f)
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wherein

Y isCorN,

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

Ry is hydrogen, alkyl or substituted alkyl, alkenyl or substituyfd alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkeghl or substituted
cycloalkenyl, heterocycle or substituted heterocycle, aryl or subgfituted aryl, OR,, SR,
S(=0)2R, S(=0),0R., C(=0)ORg, C(=O)R,, or C(=O)NR,Bf,

(vii) has the formula of

R,
4 R,
N W
/ R,
Y
[ )=

1

—2Z

N
ol

wherein Y is C or N;

Ry
Rg" (I1I-g)

(viii) has the fgfmula of
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wherein

YisCorN,

Ry, Ry», and Ry»» are each independently hydrogen, haloggh, cyano, nitro, trihalomethyl,
OCF;3, alkyl or substituted alkyl, cycloalkyl or substituted cygibalkyl, heterocycle or substituted
heterocycle, aryl or substituted aryl, or OR,, NRyR., NR,S#FO0):R., NR,P(=O),R,,
S(=0):NRyR¢, P(=0):NRpR, C(=0)OR,, C(=0)R,, CFO)NRpR., OC(=O)R,, OC(=O)NRyR,
NRyC(=0)OR,, NR4C(=O)NRyR., NR4S(=0);NRp B, NR4P(=0),NR,R., NR,C(=O)R,, or
NRyP(=0);R,, and

Ry is hydrogen, alkyl or substituted ghkyl, alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituyfd cycloalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substitute,

S(=0)2Re, S(=0)20R., C(=O)OR,

eterocycle, aryl or substituted aryl, OR,, SR,,
(=O)R,, or C(=O)NRpR¢;

(ix) has the formula o

(111-0)

wherein A 1s C or N;
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(x) has the formula of

wherein

Ai1sCorN,

Ry, Ry», and Ry~ are each independently hydrogen, pfllogen, cyano, nitro, trihalomethyl,
OCF3, alkyl or substituted alkyl, cycloalkyl or substitutegfcycloalkyl, heterocycle or substituted
vS(=0)2Re, NRpP(=O)2R,
C(=O)NRyR,, OC(=0O)R,, OC(=O)NRyR,,

bR, NRgP(=0);NRpR., NRyC(=O)R,, or

heterocycle, aryl or substituted aryl, or OR,, NRyR,,
S(=0),NRyR,, P(=0),NRyR., C(=0)OR., C(=0)
NR,C(=0)OR,, NR4C(=0)NRyR,, NR4S(=0)
NRyP(=0),R,, and

Ry is hydrogen, alkyl or substiggfed alkyl, alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or subfftituted cycloalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or subsgfuted heterocycle, aryl or substituted aryl, OR,, SR,,

S(=0)Re, S(=0),0R,, C(=0)gR4, C(=0)R,, or C(=O)NRyR,;

(x1) has the formu}f of

(I1-k)
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wherein A is C or N; or

(xii) has the formula of

wherein

AisCorN,

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

Ry is hydrogen, alkyl or subfftituted alkyl, alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl ogfubstituted cycloalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or sybstituted heterocycle, aryl or substituted aryl, OR,, SR,

S(=0)2Re, S(=0)20R., C(zD)ORy, C(=0)R,, or C(=O)NRR,
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or an enantiomer, diastereomer, tautomer, or pharmaceutically agfeptable salt or solvate

thereof, wherein:

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

alkynyl, cycloalkyl or substituted cycloalkyl, cyfloalkenyl or substituted cycloalkenyl,
heterocycle or substituted heterocycle, aryl gf substituted aryl, OR,, SR,, S(=0),R.,
S(=0),0R., C(=0)OR4, C(=0)R,, or CD)NRyR,;

Rsis hydrogen, alkyl or substituted alkyl, cyghbalkyl or substituted cycloalkyl, heterocycle or

substituted heterocycle, aryl or subfftituted aryl, halogen, -OR,, -C(O)R,, -C(O)OR,, -
NR; Ry, or S(O),NR,Ry,;

R4, Rs, and Rg are each independe hydrogen, halogen, cyano, nitro, trihalomethyl, OCF;,

alkyl or substituted alkylfalkenyl or substituted alkenyl, alkynyl or substituted alkynyl,

and Z exist is aromatic;

Q-Jand Q-2 are each independently is heterocycle or aryl;
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Ry, Ry", Ry and R,"" are each independently absent, hydrogen, halogen, cyano, nitro,
trihalomethyl, OCFj, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl,
heterocycle or substituted heterocycle, aryl or substituted aryl, or OR,, NRyR.,
NRpS(=0)2Re, NRyP(=0)2Re, S(=0):NRyR¢, P(=0),NRyR, C(=0)OR., C(=O )},
C(=O)NRpR,, OC(=0)R,, OC(=0O)NRpR., NR,C(=0O)OR,, NR4C(=O)NRy,
NR4S(=0):NRpR¢, NR¢P(=0)2NRpRc, NR,C(=O)R,, or NRpP(=O)R.,

R7, Ry» and Ry~ are each independently hydrogen, halogen, cyano, nitro, trilflomethyl, OCF;,
alkyl or substituted alkyl, OR,, SR,, C(=0)R,, C(=0)OR,, NH,, Sg0),NH,, heterocycle
or substituted heterocycle, or aryl or substituted aryl;

R, is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alk#nyl, alkynyl or substituted

alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkeg#l or substituted cycloalkenyl,
heterocycle or substituted heterocycle, or aryl or subgfituted aryl;

Ry, R¢ and Ry are each independently hydrogen, alkyl or glibstituted alkyl, cycloalkyl or

substituted cycloalkyl, heterocycle or substitugfd heterocycle, or aryl or substituted aryl,

or said Ry, and R, together with the N to whp€h they are bonded optionally form a
heterocycle or substituted heterocycle;

R. is alkyl or substituted alkyl, alkenyl or syffstituted alkenyl, alkynyl or substituted alkynyl,

cycloalkyl or substituted cycloallgfl, cycloalkenyl or substituted cycloalkenyl,

heterocycle or substituted hetgfocycle, or aryl or substituted aryl.

23. The compound of Claim 2£, wherein the compound

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

wherein X is C or N;

(i1) has the formula:

R2” RZ'
Rs
= /
R5 X / N RZV"
' ’/ o mn
P~
Rg T
Ry =a Ry
Ry (IV-b)
wherein
Xi1sCorN,

Ry, Ry», and Ry~ g each independently hydrogen, halogen, cyano, nitro, trihalomethyl,
OCFs;, alkyl or substityfed alkyl, cycloalkyl or substituted cycloalkyl, heterocycle or substituted
heterocycle, aryl ogfubstituted aryl, or OR,, NRpR, NRpS(=0),R., NRy,P(=O),R.,
S(=0),NRyR., BEEO)NRy R, C(=0)OR, C(=0)R,, C(=O)NRyR,, OC(=0)R,, OC(=O)NRyR,
NRyC(=0)Op;, NR4C(=O)NRyR,, NR4S(=0);NRyR., NR4P(=0),NRpR., NR,C(=0O)R,, or
NRpP(=OffR, and

R, 1s hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
subfftituted 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)OR¢, C(=0)R,, or C(=O)NRyR;

(i1i) has the formula:

wherein X is C or N;

(1v) has the formula:

R2|u

(IV-d)

wherein

hetgfocycle, aryl or substituted aryl, or OR,, NRyR., NR,S(=0);R., NR,P(=0),R.,
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S(=0),NRpR¢, P(=0),NR,R,, C(=0)OR,, C(=0)R,, C(=O)NR,R., OC(=0)R,, OC(=O)NRyR.,
NRyC(=0)ORe, NR4C(=O)NRpR,, NR4S(=0),NRyR,, NR4P(=0),NRyR., NR,C(=O)R,, or
NRP(=0),R., and

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

(v) has the formula:

wherein Y is C or N;

(vi) has the formula:

V-
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YisCorN,

Ry, Ry», and Ry are each independently hydrogen, halogen, cyano, nitro, trihalomet
OCFs3, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, heterocycle or substjfited
heterocycle, aryl or substituted aryl, or OR,, NRyR., NRpS(=0),R., NR,P(=O),R.,
S(=0),NRpR., P(=O0),NRpR., C(=0)OR,, C(=0)R,, C(=0)NRyR,, OC(=O)R,, OCFO)NRyR,
NRyC(=0)OR,, NR4C(=O)NRpR,, NR4S(=0),NRpR, NR4P(=0),NRyR., NR,CHFO)R,, or

NRyP(=0),R,, and

wherein Y is C or N;

(viii) has the frmula:
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wherein

YisCorN,

Ry, Ry», and Ry are each independently hydrogen, bfflogen, cyano, nitro, trihalomethyl,
OCF;3, alkyl or substituted alkyl, cycloalkyl or substitutegfcycloalkyl, heterocycle or substituted
pS(=0)2Re, NRpP(=O)2Re,
C(=O)NRpR,, OC(=0)R,, OC(=O)NR,R,,

bRe, NR¢P(=0)2NRpR., NR,C(=O)R,, or

heterocycle, aryl or substituted aryl, or OR,, NRyR,,
S(=0)NRpRc, P(=0),NRpR,, C(=O)OR., C(=0)
NRpC(=0)OR,, NR4C(=O)NRyR,, NR4S(=0),
NRyP(=0)2R,, and

Ry is hydrogen, alkyl or substityfed alkyl, alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or subffituted cycloalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or subsgfuted heterocycle, aryl or substituted aryl, OR,, SR,,

S(=0):R., S(=0),0R,, C(=0)@R4, C(=0)R,, or C(=0O)NRyRy;
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wherein Z is C or N;

(x) has the formula:

(IV-))

wherein
ZisCorN,
Ry, Ry», and R are each independently hydrogen, halogen, cyano, nitro, trihalomethyl,

OCF3, alkyl or subftituted alkyl, cycloalkyl or substituted cycloalkyl, heterocycle or substituted
heterocycle, aryf or substituted aryl, or OR,, NRyR., NRpS(=0),R., NRyP(=0),R,

S(=0),NR P, P(=0),NR R, C(=O)OR,, C(=O)R,, C(FO)NRyR., OC(=0O)R,, OC(=O)NRyR.,
NR,C(=ZHOR,, NRyC(=O)NRpR., NR4S(=0);NRyR,, NR¢P(=0),NR,R., NR,C(=O)R,, or
NREFO)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
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,;

(x1) has the formula:

wherein Z is C or N; or

(xii) has the formula:

(IV-D)

wherein
sCorN,

Ry, Ry», and Ry» are each independently hydrogen, halogen, cyano, nitro, trihalomethyl,

3, 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),NRpR., C(=0)OR,, C(=0)R,, C(=O)NR,R., OC(=0)R,, OC(=O)NR,R,
NRpC(=0)OR., NR4C(=O)NRyR., NR¢S(=0),NRpR,, NR4P(=0);NRyR., NR,C(=O)R,, or
NRyP(=O);R,, and

Ry 1s hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, aljfmyl or
substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substity€d
cycloalkenyl, heterocycle or substituted heterocycle, aryl or substituted aryl, @RR,, SR,,
S(=0):Re, S(=0),0R,, C(=0)ORy4, C(=0)R,, or C(=O)NRR..

24. A compound of Formula V,

R4." "
R4" Ry Ra

/Z\A/ N
6

| )
Rr V)

R

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

thereof, wherein:

R; is hydrogen, alkyl or substitutedlkyl, alkenyl or substituted alkenyl, alkynyl or substituted
alkynyl, cycloalkyl or syffstituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl,
heterocycle or substigfted heterocycle, aryl or substituted aryl, OR,, SR,, S(=0),R.,
S(=0),0R, C(=QJOR4, C(=O)R,, or C(=O)NRyR,;

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

Rs, R, and Bff are each independently hydrogen, halogen, cyano, nitro, trihalomethyl, OCF;,
alfyl 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.,
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S(=0)2R¢, P(=O)2Re, S(=0)20R., P(=0),0Re, NRyR¢, NRpS(=0)2Re, NRyP(=O)R.,
S(=0),NRyR., P(=0);NRy R, C(=0)OR,, C(=0)R,, C(=O)NR,R., OC(=O)R,,
OC(=0)NRyR,, NRyC(=0)OR,, NR4C(=O)NRpR., NR4S(=0),NRyR,,
NR4P(=0),NRyR., NR,C(=0)R,, or NR,P(=0),R¢;

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

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

R2', Ry", Ro" and R, are each independently absent, hydrogen, halogen, gfano, nitro,

trihalomethyl, OCF3, alkyl or substituted alkyl, cycloalkyl or sybstituted cycloalkyl,
heterocycle or substituted heterocycle, aryl or substituted agfl, OR,, NRyR.,
NRpS(=0)2Re, NRyP(=0)2Re, S(FO)2NRpRe, P(FO)NRK,, C(=O)ORe, C(=O)R,,
C(=0)NRR,, OC(=0)R,, OC(=0)NRyR., NRyC(=OY0R., NR4C(=O)NR;R.,
NR4S(=0),NRpR;, NR¢P(=0),NRyR., NR,C(=O)J;, or NR,P(=0)2R,;

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

R, is hydrogen, alkyl or substituted alkyl, aljffnyl or substituted alkenyl, alkynyl or substituted
alkynyl, cycloalkyl or substituted£ycloalkyl, cycloalkenyl or substituted cycloalkenyl,

heterocycle or substituted hetefocycle, or aryl or substituted aryl;

Ry, Re and Ry are each independengfy hydrogen, alkyl or substituted alkyl, cycloalkyl or

substituted cycloalkyl, pfterocycle or substituted heterocycle, or aryl or substituted aryl,

25.  Thgfcompound 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

wherein

YisCorN,

Ry, Ry», and Ry» are each pflependently hydrogen, halogen, cyano, nitro, trihalomethyl,
OCF3, alkyl or substituted alky}fcycloalkyl or substituted cycloalkyl, heterocycle or substituted
heterocycle, aryl or substituyfd aryl, or OR,, NRyR., NR,S(=0),R., NR,P(=0),R.,
S(=0)NRyR., P(=0),NBAR., C(=O)OR,, C(=0)R,, C(=0)NR,R., OC(=0)R,, OC(=O)NRyR.,
NRyC(=0)OR,, NR¢U=0)NRyR,, NR4S(=0),NRyR., NR4P(=0),NR,R., NR,C(=O)R,, or
NRpP(=0),R,, an
drogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
ynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted
yl, heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,

» S(=0)20R., C(=0)OR¢, C(=O)R,, or C(=0)NRyR,;

(ii1) has the formula of
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(V-¢)
wherein Y is C or N;
(iv) has the formula of
Ry
S \ R2" B
N R
R X 3 0
R2l||
R
5\Y \ iR (1
| Ao ™
R¢ 7N
Ry A (V-d)
wherein
YisCorN,

Ry, Ry», and Ry are eagh independently hydrogen, halogen, cyano, nitro, trihalomethyl,
OCF;3, alkyl or substituted glkyl, cycloalkyl or substituted cycloalkyl, heterocycle or substituted
heterocycle, aryl or subggftuted aryl, or OR,, NRyR., NR,S(=0),R., NR,P(=O),R.,
S(=0),NRyR;, PEONRLR,, C(=0)OR,, C(=0)R,, C(=0)NR,R., OC(=O)R,, OC(=O)NRyR,,
NR,C(=0)OR., NK4C(=O)NRpR., NR4S(=0),NRpR., NR4P(=0),NR,R., NR,C(=O)R,, or
NRyP(=0),R. And

Ry AAs hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
substituyfd alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted
cyclgflikenyl, heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, SR,,
SYFO)1R,, S(=0),0R,, C(=0)ORy, C(=0)R,, or C(=0)NRyR,;
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(V) has the formula of

wherein Z is C or N;

(vi) has the formula of

R4m " f
Ry Ry Re R

ORWA
5

l \ R2""

O
R /Z P N
° |
A (V-
wherein
ZisCorN,

Ry, Ry», and Ry~ ghe each independently hydrogen, halogen, cyano, nitro, trihalomethyl,
OCF;, alkyl or substigfed alkyl, cycloalkyl or substituted cycloalkyl, heterocycle or substituted
heterocycle, aryl gyfsubstituted aryl, or OR,, NRpR., NR,S(=0):R., NRyP(=0),R.,
S(=0),NRyR., M=0):NRpR,, C(=0)OR,, C(=0)R,, C(=0)NR,R., OC(=0)R,, OC(=O)NRyR.,
NR,C(=0)QR,, NRyC(=O)NRyR., NR4S(=0);NRyR, NR¢P(=0);NRyR,, NR,C(=O)R,, or
NR,PEHR,, and

Ry is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
syffstituted 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)ORg, C(=O)R,, or C(=O)NRyR;

(vii) has the formula of

(V-g)

wherein Z is C or N;

(viii) has the formula of

Ry
S \ 7 R2
N 4
Ry ™ i / \
Rs 4 'T R
' O RQ““
Z
Re™ T
R, R (V-h)
wherein
ZisCorN,

Ry, Ry, angfRy-» are each independently hydrogen, halogen, cyano, nitro, trihalomethyl,
OCF;, alkyl or gfibstituted alkyl, cycloalkyl or substituted cycloalkyl, heterocycle or substituted
heterocycle fryl or substituted aryl, or OR,, NRyR, NR,S(=0),R., NR,P(=O),R.,
S(=O)NJR., P(=0):NRpR., C(=0)ORe, C(=0)Ra, C(=O)NRyR., OC(=O)R,, OC(=O)NRyR.;,
NRyGFO)OR,, NR¢C(=O)NRpR., NR4S(=0):NRyR., NR4P(=0),NR,R., NR,C(=0O)R,, or
NBAP(=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;

(ix) has the formula of

(V-i)

wherein Z is C or N;

(x) has the formula of

/ o
)
R .
Re * (V-)
wherein
Z 1s C ogN,

Ry, Bf>, and Ry are each independently hydrogen, halogen, cyano, nitro, trihalomethyl,
OCEF;, alld] or substituted alkyl, cycloalkyl or substituted cycloalkyl, heterocycle or substituted
heteroghicle, aryl or substituted aryl, or OR,, NRyR,, NR,S(=0),R., NR,P(=O),R.,
S(#0)2NRyR., P(=0);NRpR., C(=0)OR,, C(=0)R,, C(=O0)NRyR., OC(=0)R,, OC(=O)NRyR.,
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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 #
substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterocycle, aryl or substituted aryl, OR,, S},
S(=0);Re, S(=0),0R,, C(=0)ORy, C(=0)R,, or C(=O)NRR;

(xi) has the formula of

(V-k)

wherein A is C or N; or

(xii) has the formula of

(V-D)
wherein
AMis C or N,
Ry, Ry, and Ry are each independently hydrogen, halogen, cyano, nitro, trihalomethyl,

OyF 3, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, heterocycle or substituted
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heterocycle, aryl or substituted aryl, or OR,, NRyR., NRyS(=0),R., NR,P(=0),R.,
S(=0),NRpR¢, P(=0);,NRpR., C(=0)OR,, C(=0)R,, C(=O)NRyR., OC(=0)R,, OC(=O)NR,,
NRyC(=0)OR¢, NR4C(=O)NRyR,, NR4S(=0),NRpR;, NR4P(=0);NRyR., NR,C(=O)R,, 0
NRyP(=0),R,, and
Ry is hydrogen, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alynyl or
substituted alkynyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substityfed
cycloalkenyl, heterocycle or substituted heterocycle, aryl or substituted aryl, #FR,, SR,,

S(=0)2Rc, S(=0),0Re, C(=0)ORgy, C(=O)R,, or C(=0)NRpR.

26. A pharmaceutical composition comprising a compound of anybne of Claims 1-25, or a

pharmaceutically acceptable salt, ester or pro-drug thereof, and a pflarmaceutically acceptable

excipient, carrier, or diluent.

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

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

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

amelioration of a protein kinase related disordergh a mammal.

29, The compound of Claim 28, whereigfthe protein kinase related disorder is a cancer such
as lung cancer, bladder cancer, head andfeck cancer, melanoma, ovarian cancer, prostate
cahcer, breast cancer, small-cell lungfancer, glioma, colorectal cancer, non-small cell lung
cancer, genitourinary cancer, pangfatic cancer, thyroid cancer, Hodgkin’s lymphoma, non-
Hodgkin' s lymphoma, gastroigfestinal cancer, gastric cancer, hepatoma, gastrointestinal
stromal tumor, squamous cgfl carcinoma, renal cell carcinoma, astrocytoma, Kaposi's sarcoma,
chronic myelogenous leygkemia, acute myelogenous leukemia, myeloproliferative disorders,

and glioblastoma.

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

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 salyfester or

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

33. A method of modulating the catalytic activity of a protein kinase, comyfrising contacting

said protein kinase with the compound of any one of Claims 1-25, or a phg#maceutically-

acceptable salt, ester or pro-drug thereof.
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What isclaimed is:

1. A compound of Formula |,

v ()

or an enantiomer, diastereomer, tautomer, or phaguatgally acceptable salt or solvate thereof,

wherein:
R: is hydrogen, alkyl or substituted alkyl, alkenylsubstituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted ayalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterogyatyl or substituted aryl, QRSR,
S(=0}Re, S(=O}0OR,, C(=0)OR;, C(=0)R, or C(=O)NRR;
Rz is monocyclic or bicyclic heterocycle or substtitheterocycle, aryl or substituted
aryl;
Rsis hydrogen, alkyl or substituted alkyl, cycloalloyl substituted cycloalkyl,
heterocycle or substituted heterocycle, aryl oistitiuded aryl, halogen, -QR-C(O)R,, -
C(O)OR, -NR:Ry, S(OPNRRy;
R4, Rs, Rs, and R are each independently hydrogen, halogen, cyatno, trihalomethyl,
OCKF;, alkyl or substituted alkyl, alkenyl or substitdtalkenyl, alkynyl or substituted
alkynyl, cycloalkyl or substituted cycloalkyl, cyalkenyl or substituted cycloalkenyl,
heterocycle or substituted heterocycle, aryl ossitiied aryl, OR SR, S(=0O)R,
S(=0)Re, P(=0)Re, S(=0YORe, P(=O}O0Re, NRyR;, NRyS(=O)hRe, NRyP(=O)Re,
S(=OpNRuRc, P(=O}NRyR., C(=0)OR, C(=O)R, C(=O)NRR., OC(=O)R,
OC(=O)NRR, NR,C(=0)OR,, NR4C(=O)NR,R;, NR;S(=OpNRyR., NR4P(=OhNRpR,,
NRpC(=0O)R,, or NR,P(=O}Rg;
TisO,SorR

U, V, and W are each independently a carbon omd; a
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X, Y, Z, and A are each independently a carbon ,or N

wherein the ring in which X, Y, Z, and A exist i©oeatic and one of X, Y, Z,

and Ais N;
with the provision that one ofsRRs, Rs, and R is substituted heterocycle or substituted
aryl, and R, Rs, Rs, or Ry is absent if X, Y, Z, or A, respectively, is a éretatom;

wherein

substituted heterocycle and substituted aryl4nRB, Rs, and Ris the following
group:

wherein:

Q-2 is heterocycle or aryl;

Rn', R\"and R are each independently hydrogen, halogen, cyatro, ni
trihalomethyl, OCE, alkyl or substituted alkyl, ORSR, C(=0O)R, C(=0O)OR,
NH,, S(O}NH,, heterocycle or substituted heterocycle, or argudbstituted aryl;
Rais hydrogen, alkyl or substituted alkyl, alkenylsmbstituted alkenyl, alkynyl
or substituted alkynyl, cycloalkyl or substitutegtioalkyl, cycloalkenyl or
substituted cycloalkenyl, heterocycle or substduieterocycle, or aryl or
substituted aryl;

Rn, Rc and R are each independently hydrogen, alkyl or sulistitalkyl,
cycloalkyl or substituted cycloalkyl, heterocyclesmbstituted heterocycle, or
aryl or substituted aryl, or said,Rnd Rtogether with the N to which they are
bonded optionally form a heterocycle or substitutetkrocycle; and

Re is hydrogen, alkyl or substituted alkyl, alkenylsmbstituted alkenyl, alkynyl
or substituted alkynyl, cycloalkyl or substitutegtioalkyl, cycloalkenyl or
substituted cycloalkenyl, heterocycle or substduieterocycle, or aryl or

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

R X
5\Y/ A V.
|| S
/Z\ Z W

RG A |

The compound of Claim 2,

(i) wherein T is O,

(i) wherein V is carbon,

R3
Ry R
| y. ?
R5\Y X
Z| T
R6/ \T‘/ V|\/
Re N1 (),

(iif) wherein W is N,

R X
S\Y/ A V.
| /\:T
R /Z\ a N
6
(iv) wherein T is O and W is N,
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R3

T4 }w’\ R,

X

] ,
S\Y/ AN V.
| L
~
Re |A ’|\'
R (e

(v) wherein T is O and V is carbon,

Rs3

R4 R

e )
5\Y|/\
/Z\/V|\/

0
R¢ ,|A
R7 R (1-f); or
(vi) wherein U is carbon, V is carbon, W is N, anhd O,
R3
R4 R
o A
S\Y/ AN
! o)
R6/ \'|A‘/ [|\|
R T ().
4. The compound of any one of Claims 1 to 3, wimeRsiis

2"" R2"|
(e
R,

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

wherein

pyridine, pyrimidine, pyrazine, pyridazine, imidéoindole, pyrrolopyridinone,
pyridone, pyrrolidine, pyridinone, piperidine, apgroloazepinone; and
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Ry, R",R.", and R are each independently absent, hydrogen, balaryano, nitro,
trihalomethyl, OCE, alkyl or substituted alkyl, cycloalkyl or substiéd cycloalkyl,
heterocycle or substituted heterocycle, aryl ostituted aryl, or OR NRyR,,
NRpS(=0)Re, NRyP(=O)Re, S(=OINRpR., P(=O}NRyR;, C(=0)OR, C(=O)R,
C(=O)NR,R;, OC(=0O)R, OC(=O)NRR;, NR,C(=O)OR,, NR{C(=O)NR,R,,
NRGS(=ORNRpR., NRyP(=OhNRyR;, NR,C(=O)R,, or NR,P(=O}Re.
5. The compound of Claim 4, wherein' |RR,", R,™, and B™ are independently absent,
hydrogen, alkyl, substituted alkyl, substitutedenetycle, substituted aryl, C(=0)QFRr
C(=ONRRc,
wherein
Ry and R are independently hydrogen, alkyl, substituteglalubstituted heterocycle, or
said R, and Rtogether with the N to which they are bonded ogatilyrform a
heterocycle or substituted heterocycle, and
Re is hydrogen.
6. The compound of Claim 5, wherein one ¢f R,",R,", and R"" is C(=O)NRR,
wherein
Ry is hydrogen, and
R is alkyl substituted with NRRcn, or
wherein R, and Rpare alkyl, or said R and Rntogether with the N to which
they are bonded optionally form a substituted loetgrle,
Rp and Rtogether with the N to which they are bonded oilyrform a substituted
heterocycle,
two of Ry, R Ry» and R~ are independently alkyl, and
the other is hydrogen.
7. The compound of Claim 5, wherein one ¢f R,",R;", and R is C(=O)NRR,
wherein NRR.is 2-(di-ethyl amino) ethyl, amino, 2-pyrrolidinthgl amino, 4-methyl
piperazinyl, or morpholino.
8. The compound of Claim 4, wherein Q-1 is pyrrolee of R, R,",R,", and B™ is
absent, two of R R,",R,", and R"™ are alkyl (e.g., methyl), and one of AR,", R,", and R™ is
C(=O)NR,R..
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9. The compound of Claim 8, wherein
Ry is hydrogen, and
R is alkyl substituted with NRRcp,
wherein R, and Rpare alkyl, or said i and Rntogether with the N to which
they are bonded optionally form a substituted loetgrle, and wherein said
heterocycle is piperidine, or morpholine.
10.  The compound of Claim 8, wherein MRis 2-(di-ethyl amino) ethyl, amino, or 2-
pyrrolidino ethyl amino.
11. The compound of Claim 8, whereip &d R together with the N to which they are
bonded optionally form a heterocycle or substitutetkrocycle.
12.  The compound of Claim 11, wherein }fRis 4-methyl piperazinyl, or morpholino.
13.  The compound of any one of Claims 1 to 12, eine®-2 is selected from the group
consisting of pyrrole, furan, thiophene, imidaz@grazole, oxazole, isoxazole, thiazole,

isothiazole, triazole, thiadiazole, oxadiazole rpidine, piperidine, azepane, tetrahydro furan,

oxane, oxepane, indole, indolinone, indazole, bémapole, quinoline, quinazoline, quinoxaline,

imidazopyridine, imidazopyridazine, pyrazolopyridjrpyrazolopyrimidine, phthalazinone, and

phenyl.
14. The compound of Claim 13, wherein
Ry is pyrrolidinyl, piperidinyl, azepanyl, tetrahyduanyl, oxanyl, oxepanyl, pyranyl, phenyl,
thiophenyl, pyrazinyl, pyrimidinyl, pyridazinyl, guyridyl; and
wherein said piperidinyl, pyranyl, phenyl, thioplempyrazinyl, pyrimidinyl,
pyridazinyl, and pyridyl are optionally substitutetth halogen, cyano, nitro, alkyl or
substituted alkyl, OR NRyR., C(=O)OR, C(=O)R,, or C(=O)NRR,
wherein R is hydrogen, or alkyl or substituted alkyk &dR. are independently
hydrogen,or alkyl or substituted alkyl, andiRalkyl or substituted alkyl,
Ry and R~ are independently hydrogen, or alkyl or substduakkyl.
15.  The compound of Claim 13, wherein Q-2 is sel@étom the group consisting of the

following group:
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16. The compound of Claim 14, wherein Q-2 is sel@¢tom the group consisting of the

following group:

o

17. A compound selected from the group consisting o
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18. A compound of Formula lI:

Re™ i T
L 0
or an enantiomer, diastereomer, tautomer, or phaeutally acceptable salt or solvate thereof,
wherein
R: is hydrogen, alkyl or substituted alkyl, alkenylsubstituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted ayalkyl, cycloalkenyl or substituted
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cycloalkenyl, heterocycle or substituted heterogyalyl or substituted aryl, QRSR,
S(=0}Re, S(=O0}0OR,, C(=0)OR;, C(=0)R, or C(=O)NRR;
Rsis hydrogen, alkyl or substituted alkyl, cycloalloyl substituted cycloalkyl,
heterocycle or substituted heterocycle, aryl osssitided aryl, halogen, -QR-C(O)R,, -
C(O)OR, -NR:Ry, S(OPNRRy;
Ra, Rs, and R are each independently hydrogen, halogen, cyatno, trihalomethyl,
OCHF;, alkyl or substituted alkyl, alkenyl or substitdtalkenyl, alkynyl or substituted
alkynyl, cycloalkyl or substituted cycloalkyl, cyalkenyl or substituted cycloalkenyl,
heterocycle or substituted heterocycle, aryl ossitiied aryl, OR SR, S(=0O)R,
S(=O}kRe, P(=0}Re, S(=0}0Re, P(=0}ORe, NRoRc, NR;S(=O)Re, NR:P(=O}Re,
S(=OpNRpRc, P(=O}NRyR., C(=0)OR, C(=O)R, C(=O)NRR., OC(=O)R,
OC(=0)NR,R;, NR,C(=0)OR, NR(C(=O)NR,R;, NRsS(=ObNR,R., NRsP(=ObNRR,,
NRpC(=0O)R,, or NR,P(=O}Rg;
X, Z, and A are each independently carbon, withpifeeriso that the ring in which X, Z,
and A exist is aromatic;
Q-1 is heterocycle or aryl;
Q-2 is selected from the group consisting of pwrdlran, thiophene, imidazole,
pyrazole, oxazole, isoxazole, isothiazole, triaztilediazole, oxadiazole, pyrrolidine,
piperidine, azepane, tetrahydrofuran, oxane, oxepadole, indolinone, indazole,
benzothiazole, quinoline, quinazoline, quinoxalimedazopyridine, imidazopyridazine,
pyrazolopyridine, pyrazolopyrimidine, and phthateme,;
Ry, R" Ry",and R"" are each independently absent, hydrogen, bBalaryano, nitro,
trihalomethyl, OCE, alkyl or substituted alkyl, cycloalkyl or substiéd cycloalkyl,
heterocycle or substituted heterocycle, aryl ostituted aryl, OR NRyR.,
NRpS(=0)pRe, NRyP(=O)Re, S(=OINRpR., P(=O}NRyR., C(=0)OR, C(=O)R,
C(=O)NR,R;, OC(=0O)R, OC(=O)NRR;, NR,C(=O)OR,, NR{C(=O)NR,R,
NRGS(=ORNRpR., NRyP(=OhNRyR;, NR,C(=O)R,, or NR,P(=O}R,, and
Rs', Rs" and R™ are each independently hydrogen, halogen, ¢yatro, trihalomethyl,
OCH;, alkyl or substituted alkyl, ORSR,, C(=0O)R,, C(=O)OR, NH,, S(O}NHo>,
heterocycle or substituted heterocycle, or arngudsstituted aryl,
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wherein

Rais hydrogen, alkyl or substituted alkyl, alkenylsmbstituted alkenyl, alkynyl
or substituted alkynyl, cycloalkyl or substitutegtioalkyl, cycloalkenyl or
substituted cycloalkenyl, heterocycle or substduieterocycle, or aryl or
substituted aryl;
Rp, Rc and R are independently hydrogen, alkyl or substitutésil acycloalkyl or
substituted cycloalkyl, heterocycle or substituteterocycle, or aryl or
substituted aryl, or saidyFRand Rtogether with the N to which they are bonded
optionally form a heterocycle or substituted hetgobe; and
Re is hydrogen, alkyl or substituted alkyl, alkenylsmbstituted alkenyl, alkynyl
or substituted alkynyl, cycloalkyl or substitutegtioalkyl, cycloalkenyl or
substituted cycloalkenyl, heterocycle or substduieterocycle, or aryl or
substituted aryl.

19.  The compound of Claim 18, wherein the compduami

(i) the formula,

(I-a);

(i) the formula,
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Ry’

(11-b)

wherein
R., R", and R™ are each independently hydrogen, halogen, cyatro, trihalomethyl,
OCH;, alkyl or substituted alkyl, cycloalkyl or substiéd cycloalkyl, heterocycle or
substituted heterocycle, aryl or substituted alOR,, NRyR;, NR,S(=O}R,
NRpP(=0)Re, S(=OINRyR., P(=O}NRyR;, C(=0)OR, C(=0)R,, C(=O)NRR,,
OC(=0O)R, OC(=O)NRR;, NR,C(=0)OR,, NRiC(=O)NR,R;, NRsS(=O)NRpR,
NR¢P(=ObNR,R., NR,C(=O)R, or NR,P(=O}Re, and

substituted alkynyl, cycloalkyl or substituted ayalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterogyatyl or substituted aryl, QRSR,
S(=0}Re, S(=O}OR,, C(=0O)OR;, C(=O)R,, or C(=O)NRRg;

(iit) the formula,

(I1-c);

(iv) the formula,
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(11-d)

wherein
Ry, R, and R™ are each independently hydrogen, halogen, gyatro, trihalomethyl,
OCPH;, alkyl or substituted alkyl, cycloalkyl or substiéd cycloalkyl, heterocycle or
substituted heterocycle, aryl or substituted aylOR,, NRyR;, NR,S(=O}Re,
NRpP(=0)Re, S(=OINRyR., P(=O}NRyR;, C(=0)OR, C(=0)R,, C(=O)NRR,,
OC(=O)R, OC(=O)NRR;, NR,C(=0)OR,, NRiC(=O)NR,R;, NRsS(=O)NRyR,
NR4P(=ObNR,R., NR,C(=O)R, or NR,P(=O}Re, and
R>"™ is hydrogen, alkyl or substituted alkyl, alkkor substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted ayalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterogyalyl or substituted aryl, QRSR,
S(=0}Re, S(=O}OR,, C(=0O)OR;, C(=O)R,, or C(=O)NRRg;

(v) the formula,

(1-m);
(vi) the formula,
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(vii) the formula,

(11-0).

20. A compound of Formula I,

Re" ()

or an enantiomer, diastereomer, tautomer, or phaguatgally acceptable salt or solvate thereof,

wherein:
R: is hydrogen, alkyl or substituted alkyl, alkenylsubstituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted ayalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterogyatyl or substituted aryl, QRSR,
S(=0}Re, S(=O}0OR,, C(=0)OR;, C(=0)R, or C(=O)NRR;
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Rsis hydrogen, alkyl or substituted alkyl, cycloalloyl substituted cycloalkyl,
heterocycle or substituted heterocycle, aryl oistitiuded aryl, halogen, -QR-C(O)R,, -
C(O)OR, -NR:Ry, or S(OINR;Ry;
R4, Rs, and R are each independently hydrogen, halogen, cyatno, trihalomethyl,
OCF;, alkyl or substituted alkyl, alkenyl or substitdtalkenyl, alkynyl or substituted
alkynyl, cycloalkyl or substituted cycloalkyl, cyalkenyl or substituted cycloalkenyl,
heterocycle or substituted heterocycle, aryl ostitided aryl, OR SR, S(=0)R,
S(=0)Re, P(=0)Re, S(=0YORe, P(=O}ORe, NRyR;, NRyS(=O)hRe, NRyP(=O)Re,
S(=OpNRyR¢, P(=O}NRyR;, C(=0O)OR, C(=0O)R,, C(=O)NR,R;, OC(=O)R,
OC(=O)NRR, NR,C(=0)OR,, NR4C(=O)NR,R;, NR;S(=OpNR,R., NR4P(=O)NRpR,,
NRp,C(=0)R,, or NRP(=O}R;
X, Y, and A are each independently carbon, withptaiso that the ring in which X, Y,
and A exist is aromatic;
Q-1 is heterocycle or aryl;
Q-2 is selected from the group consisting of pwrélran, thiophene, imidazole,
pyrazole, oxazole, isoxazole, thiazole, isothiazwiazole, thiadiazole, oxadiazole,
pyrrolidine, piperidine, azepane, tetrahydrofur@ane, oxepane, indole, indolinone,
indazole, benzothiazole, quinoline, quinazolinengyaline, imidazopyridine,
imidazopyridazine, pyrazolopyridine, pyrazolopyritimie, and phthalazinone;
RY, R",R;"and R are each independently absent, hydrogen, bBalazyano, nitro,
trihalomethyl, OCE, alkyl or substituted alkyl, cycloalkyl or substied cycloalkyl,
heterocycle or substituted heterocycle, aryl oissitiied aryl, or OR NRyR,
NRpS(=O)Re, NRyP(=0)Re, S(=0INRyR;, P(=O}NRyR:, C(=O)OR, C(=0O)R,
C(=0O)NR,R;, OC(=0O)R, OC(=O)NRR;, NR,C(=0O)OR,, NR{C(=O)NR,R,,
NRsS(=ObNR,Re, NR{P(=OWNRyR;, NR,C(=0)R,, or NR,P(=O}Rs; and
Re', Rs"andRg" are each independently hydrogen, halogen, cyatro, tiihalomethyl,
OCKF;, alkyl or substituted alkyl, ORSR,, C(=O)R, C(=0)OR, NH,, S(OpNH,,
heterocycle or substituted heterocycle, or argudrstituted aryl,

wherein R is hydrogen, alkyl or substituted alkyl, alkenylsubstituted alkenyl,

alkynyl or substituted alkynyl, cycloalkyl or sulbsted cycloalkyl, cycloalkenyl
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or substituted cycloalkenyl, heterocycle or subtd heterocycle, or aryl or
substituted aryl;
Rn, Rc and R are each independently hydrogen, alkyl or sulistitalkyl,
cycloalkyl or substituted cycloalkyl, heterocyclesmbstituted heterocycle, or
aryl or substituted aryl, or said,Rnd Rtogether with the N to which they are
bonded optionally form a heterocycle or substitutetkrocycle; and
Re is hydrogen, alkyl or substituted alkyl, alkenylsmbstituted alkenyl, alkynyl
or substituted alkynyl, cycloalkyl or substitutegtioalkyl, cycloalkenyl or
substituted cycloalkenyl, heterocycle or substduieterocycle, or aryl or
substituted aryl.

21.  The compound of Claim 20, wherein the compound

(i) has the formula of

Re" (Ill-a); or

(Ill-b)

wherein
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Ry, R, and R™ are each independently hydrogen, halogen, gyatro, trihalomethyl,
OCKF;, alkyl or substituted alkyl, cycloalkyl or substiéd cycloalkyl, heterocycle or
substituted heterocycle, aryl or substituted aylOR,, NR,R;, NR,S(=O}Re,
NRpP(=O}Re, S(=OINRyR., P(=O}NRyR;, C(=0)OR, C(=0)R,, C(=O)NRR,,
OC(=0O)R, OC(=O)NRR;, NR,C(=)OR,, NR4C(=O)NR,R, NR4S(=OpNRyR,,
NR4P(=OpNRyR;, NR,C(=O)R,, or NR,P(=O}Re, and

R>"™ is hydrogen, alkyl or substituted alkyl, alkkor substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted ayalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterogyalyl or substituted aryl, QRSR,
S(=0}Re, S(=0}0R., C(=0)OR,, C(=0)R, or C(=0)NRR(I[]].

(i) has the formula of

S Re" (11-c);

(11-d);

wherein
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Ry, Ry, and R™ are each independently hydrogen, halogen, gyatro, trihalomethyl,
OCKF;, alkyl or substituted alkyl, cycloalkyl or substiéd cycloalkyl, heterocycle or
substituted heterocycle, aryl or substituted aylOR,, NR,R;, NR,S(=O}Re,
NRpP(=O}Re, S(=OINRyR., P(=O}NRyR;, C(=0)OR, C(=0)R,, C(=O)NRR,,
OC(=O)R, OC(=O)NRR;, NR,C(=0O)OR,, NRiC(=O)NR,R;, NRsS(=O)NRyR,
NR4P(=OpNRyR;, NR,C(=O)R,, or NR,P(=O}Re, and

R>"™ is hydrogen, alkyl or substituted alkyl, alkkor substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted ayalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterogyalyl or substituted aryl, QRSR,
S(=0}Re, S(=0}0OR,, C(=0)OR;, C(=0)R, or C(=O)NRR.

22. A compound of Formula IV,

R7" (V)
or an enantiomer, diastereomer, tautomer, or phaeutally acceptable salt or solvate thereof,
wherein:
R: is hydrogen, alkyl or substituted alkyl, alkenylsubstituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted ayalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterogyalyl or substituted aryl, QRSR,
S(=0}Re, S(=O}OR,, C(=0O)OR;, C(=O)R,, or C(=O)NRRg;
Rsis hydrogen, alkyl or substituted alkyl, cycloalloyl substituted cycloalkyl,
heterocycle or substituted heterocycle, aryl oistitiuded aryl, halogen, -QR-C(O)R,, -
C(O)OR, -NR:Ry, or S(OINR.Ry;
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R4, Rs, and R are each independently hydrogen, halogen, cyatno, trihalomethyl,
OCKF;, alkyl or substituted alkyl, alkenyl or substitdtalkenyl, alkynyl or substituted
alkynyl, cycloalkyl or substituted cycloalkyl, cyalkenyl or substituted cycloalkenyl,
heterocycle or substituted heterocycle, aryl ossitiied aryl, OR SR, S(=0O)R,
S(=0)Re, P(=0)Re, S(=0YORe, P(=O}O0Re, NRyR;, NRyS(=O)hRe, NRyP(=O)Re,
S(=OpNRuRc, P(=O}NRyR., C(=0)OR, C(=O)R, C(=O)NRR., OC(=O)R,
OC(=O)NRR, NR,C(=0)OR,, NR4C(=O)NR,R;, NRiS(=OpNR,R., NR4P(=OhNRpR,,
NRpC(=0O)R,, or NR,P(=O)}Rg;
X, Y, and Z each independently is carbon, withghaviso that the ring in which X, Y,
and Z exist is aromatic;
Q-1 and Q-2 are each independently is heterocychew
Ry, R, R'"and R"" are each independently absent, hydrogen, balayano, nitro,
trihalomethyl, OCE, alkyl or substituted alkyl, cycloalkyl or substid cycloalkyl,
heterocycle or substituted heterocycle, aryl ostitiuted aryl, or OR NRyR.,
NRpS(=0O)Re, NRyP(=O)Re, S(=0INRyR;, P(=O}NRyR;, C(=O)OR, C(=0O)R,
C(=O)NR,R;, OC(=0O)R, OC(=O)NRR;, NR,C(=O)OR,, NR{C(=O)NR,R,,
NRsS(=ObNR,Re, NR{P(=OWNRyR;, NR,C(=0)R,, or NR,P(=O}Rs, and
R7, R/ and R" are each independently hydrogen, halogen, ¢yatro, trihalomethyl,
OCKF;, alkyl or substituted alkyl, ORSR,, C(=O)R, C(=0)OR, NH,, S(OpNH,,
heterocycle or substituted heterocycle, or argudrstituted aryl,
wherein R is hydrogen, alkyl or substituted alkyl, alkenylsubstituted alkenyl,
alkynyl or substituted alkynyl, cycloalkyl or sulbsted cycloalkyl, cycloalkenyl
or substituted cycloalkenyl, heterocycle or subtid heterocycle, or aryl or
substituted aryl;
Ry, R. and R are each independently hydrogen, alkyl or sulistitalkyl,
cycloalkyl or substituted cycloalkyl, heterocyclesmbstituted heterocycle, or
aryl or substituted aryl, or said,Rnd Rtogether with the N to which they are
bonded optionally form a heterocycle or substitutetkrocycle; and
Re is alkyl or substituted alkyl, alkenyl or substéd alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted ayalkyl, cycloalkenyl or
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substituted cycloalkenyl, heterocycle or substduieterocycle, or aryl or

substituted aryl.

23.  The compound of Claim 22, wherein the compound

(i) has the formula:

(IV-a);

(i) has the formula:

(IV-b)

wherein
Ry, R, and R™ are each independently hydrogen, halogen, gyatro, trihalomethyl,
OCH;, alkyl or substituted alkyl, cycloalkyl or substiéd cycloalkyl, heterocycle or
substituted heterocycle, aryl or substituted aylOR, NR,R;, NR,S(=O}Re,
NRpP(=ObRe, S(FOINR,Re, P(=OINR,R;, C(=0)OR, C(=0)R, C(=0)NRR,,
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OC(=0)R, OC(=O)NRR;, NR,C(=0)OR,, NR4C(=O)NR,R;, NR4S(=OhNR,R,,
NR4P(=ORNRpR;, NR,C(=O)R,, or NR,P(=O)R,, and

R>"™ is hydrogen, alkyl or substituted alkyl, alkkor substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted ayalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterogyalyl or substituted aryl, QRSR,
S(=0}Re, S(=O}0OR,, C(=0)OR;, C(=0O)R, or C(=O)NRR;

(i) has the formula:

(IV-c);

(iv) has the formula:

(IvV-d)

wherein
Ry, R, and R™ are each independently hydrogen, halogen, gyatro, trihalomethyl,
OCKF;, alkyl or substituted alkyl, cycloalkyl or substiéd cycloalkyl, heterocycle or
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24,

substituted heterocycle, aryl or substituted alOR,, NRyR;, NR,S(=O}R,
NRpP(=0)Re, S(=OINRyR., P(=O}NRyR;, C(=0)OR, C(=0)R,, C(=O)NRR,
OC(=0O)R, OC(=O)NRR;, NR,C(=0)OR,, NRiC(=O)NR,R;, NRsS(=O)NRpR,
NR4P(=OrNRyR., NR,C(=0O)R,, or NR,P(=O}R,, and

R>"" is hydrogen, alkyl or substituted alkyl, alkkor substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted ayalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterogyatyl or substituted aryl, QRSR,
S(=0}Re, S(=O}OR,, C(=0O)OR;, C(=O)R, or C(=O)NRR.

A compound of Formula V,

(V)

or an enantiomer, diastereomer, tautomer, or phaeutally acceptable salt or solvate thereof,

wherein:

R1 is hydrogen, alkyl or substituted alkyl, alkenylsubstituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted ayalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterogyalyl or substituted aryl, QRSR,
S(=0}Re, S(=O}OR,, C(=0)OR;, C(=0)R, or C(=O)NRR;

Rsis hydrogen, alkyl or substituted alkyl, cycloallyl substituted cycloalkyl,
heterocycle or substituted heterocycle, aryl ossitided aryl, halogen, -QR-C(O)R,, -
C(O)OR,, -NR:Ry, or S(OINR Ry,

Rs, Rs, and R are each independently hydrogen, halogen, cyatmo, trihalomethyl,
OCKF;, alkyl or substituted alkyl, alkenyl or substitdtalkenyl, alkynyl or substituted
alkynyl, cycloalkyl or substituted cycloalkyl, cyalkenyl or substituted cycloalkenyl,
heterocycle or substituted heterocycle, aryl ossitiied aryl, OR SR, S(=0O)R,
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S(=0)Re, P(=0)Re, S(=0YORe, P(=O}O0Re, NRyR;, NRyS(=O)hRe, NRyP(=O)Re,
S(=OpNRuRc, P(=O}NRyR., C(=0)OR, C(=O)R, C(=O)NRR., OC(=O)R,
OC(=O)NRR, NR,C(=0)OR,, NR4C(=O)NR,R;, NR;S(=OpNR,R., NR4P(=OhNRpR,,
NRpC(=0O)R,, or NR,P(=O)}Rg;
Y, Z and A each independently is carbon, with theviso that the ring in which Y, Z and
A exist is aromatic;
Q-1 is heterocycle or aryl;
Q-2 is selected from the group consisting of pwr&lran, thiophene, imidazole,
pyrazole, oxazole, isoxazole, thiazole, isothiazwlazole, thiadiazole, oxadiazole,
pyrrolidine, piperidine, azepane, tetrahydrofuraane, oxepane, indolinone, indazole,
benzothiazole, quinoline, quinazoline, quinoxalimeidazopyridine, imidazopyridazine,
pyrazolopyridine, pyrazolopyrimidine, and phthateme,;
Ry, R, R and R"" are each independently absent, hydrogen, bBalazyano, nitro,
trihalomethyl, OCE, alkyl or substituted alkyl, cycloalkyl or substiéd cycloalkyl,
heterocycle or substituted heterocycle, aryl ostitiuted aryl, OR NRyR.,
NRpS(=0)Re, NRyP(=O)Re, S(=OINRpR., P(=O}NRyR;, C(=0)OR, C(=O)R,
C(=O)NR,R;, OC(=0O)R, OC(=O)NRR;, NR,C(=O)OR,, NR{C(=O)NR,R,,
NRsS(=ObNR,Re, NR{P(=OWNRyR;, NR,C(=0)R,, or NR,P(=O}Rs; and
R4, Ry and R™ are each independently hydrogen, halogen, ¢yatro, trihalomethyl,
OCKF;, alkyl or substituted alkyl, ORSR,, C(=O)R, C(=0)OR, NH,, S(OpNH,,
heterocycle or substituted heterocycle, or arngudsstituted aryl,
wherein R is hydrogen, alkyl or substituted alkyl, alkenylsubstituted alkenyl,
alkynyl or substituted alkynyl, cycloalkyl or sultsted cycloalkyl, cycloalkenyl
or substituted cycloalkenyl, heterocycle or subtid heterocycle, or aryl or
substituted aryl;
Ry, R. and R are each independently hydrogen, alkyl or sulistitalkyl,
cycloalkyl or substituted cycloalkyl, heterocyclesubstituted heterocycle, or
aryl or substituted aryl, or said,Rnd Rtogether with the N to which they are
bonded optionally form a heterocycle or substituteterocycle; and

232



IP-TEMP
Line


Re is alkyl or substituted alkyl, alkenyl or substéd alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted ayalkyl, cycloalkenyl or
substituted cycloalkenyl, heterocycle or substduteterocycle, or aryl or
substituted aryl.

25. The compound of Claim 24, wherein the compound

(i) has the formula of

(V-b)

wherein
R., R, and R™ are each independently hydrogen, halogen, gyatro, trihalomethyl,
OCHF;, alkyl or substituted alkyl, cycloalkyl or substiéd cycloalkyl, heterocycle or
substituted heterocycle, aryl or substituted alOR,, NRyR;, NR,S(=O}Re,
NRpP(=0)Re, S(=O¥NRyR., P(=O}NRyR., C(=O)OR, C(=0O)R, C(=O)NRR.,
OC(=0O)R, OC(=O)NRR;, NR,C(=0)OR,, NRiC(=O)NR,R;, NRsS(=O)NRpR,
NR4P(=OpNRyR;, NR,C(=O)R,, or NRP(=O}Re, and
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R2"" is hydrogen, alkyl or substituted alkyl, alkkor substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted ayalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterogyatyl or substituted aryl, QRSR,
S(=0}Re, S(=O}OR,, C(=0O)OR;, C(=O)R,, or C(=O)NRRg;

(i) has the formula of

Ry

Rp R (V-C);

(V-d)

wherein
Ry, R, and R™ are each independently hydrogen, halogen, gyatro, trihalomethyl,
OCKF;, alkyl or substituted alkyl, cycloalkyl or substiéd cycloalkyl, heterocycle or
substituted heterocycle, aryl or substituted ayiOR, NRyR;, NR,S(=O}Re,
NRpP(=0)Re, S(=O¥NRyR., P(=O}NRyR., C(=O)OR, C(=0)R, C(=O)NRR.,
OC(=O)R, OC(=O)NRR;, NR,C(=0)OR,, NRiC(=O)NR,R;, NRsS(=OpNRyR,
NR4P(=ORNRuR;, NR,C(=O)R,, or NR,P(=O)Re, and
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R2"" is hydrogen, alkyl or substituted alkyl, alkkor substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted ayalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocycle or substituted heterogyatyl or substituted aryl, QRSR,
S(=0}Re, S(=O}OR,, C(=0O)OR;, C(=O)R, or C(=O)NRR.
26. A pharmaceutical composition comprising a coamabof any one of Claims 1-25, or a
pharmaceutically acceptable salt or ester theesuf,a pharmaceutically acceptable excipient,
carrier, or diluent.
27. The compound of any one of Claims 1-25 forindée treatment or prevention of cancer,
or a related disorder or condition thereof in a meaah
28.  The use of the compound of any one of Clairg$ in the manufacture of a medicament
for the treatment, prevention, amelioration of et@in kinase related disorder in a mammal.
29. The use of Claim 28, wherein the protein kinatsted disorder is a cancer such as lung
cancer, bladder cancer, head and neck cancer, onetarovarian cancer, prostate cancer, breast
cancer, small-cell lung cancer, glioma, colorectaicer, non-small cell lung cancer,
genitourinary cancer, pancreatic cancer, thyroitteg Hodgkin’s lymphoma, non-Hodgkin' s
lymphoma, gastrointestinal cancer, gastric carfegzatoma, gastrointestinal stromal tumor,
squamous cell carcinoma, renal cell carcinomageginma, Kaposi's sarcoma, chronic
myelogenous leukemia, acute myelogenous leukenyialaproliferative disorders, and
glioblastoma.
30. The use of the compound of any one of Clairg$ in the manufacture of a medicament
for inhibiting, reducing, and/or diminishing canstem cell survival and/or proliferation, self-
renewal in a mammal by inhibiting or decreasing anted activity of CSCPKs.
31. The use of the compound of any one of Clair@$ in the manufacture of a medicament
for inhibiting cancer stem cell, or stromal cefirsaling by targeting CSCPKs.
32. The use of the compound of any one of Clair2$ in the manufacture of a medicament
for the treatment of cancer.
33.  The use of the compound of any one of Clairg$ in the manufacture of a medicament

for modulating the catalytic activity of a protiimase.
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34. The compound of any one of claims 18, 20, 88,24, wherein Q2 is selected from
Ry
=N N N Ry N\N / /
S e N Raall 24T ne Wl 5o
§4<:N\Rn- % \ Mo \<sj,/ 4<S/|kR,,. Sy 0" g
Ry
N*N / N 4%\,‘] N
HOL R

ST

N

/N
|
Ry 4< /kR,,.

O

Rn\

o 1 K
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