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SERINE-THREONINE PROTEIN KINASE AND 
PARP MODULATORS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims priority under 35 U.S.C. § 
119(e) to US. Provisional Application Ser. No. 60/842,061 
?led Sep. 1, 2006; US. Provisional Application Ser. No. 
60/844,542 ?led Sep. 13, 2006; US. Provisional Application 
Ser. No. 60/846,683 ?led Sep. 22, 2006; US. Provisional 
Application Ser. No. 60/873,936 ?led Dec. 7, 2006; and US. 
Provisional Application Ser. No. 60/859,716 ?led Mar. 19, 
2007. The contents of these documents are incorporated 
herein by reference in their entirety. 

FIELD OF THE INVENTION 

[0002] The invention relates in part to molecules having 
certain biological activities that include, but are not limited to, 
inhibiting cell proliferation, modulating serine-threonine 
protein kinase activity and modulating polymerase activity. 
Molecules of the invention can modulate casein kinase (CK) 
activity (e.g., CK2 activity) and/or poly(ADP-ribose)poly 
merase (PARP) activity. The invention also relates in part to 
methods for using such molecules. 

DISCLOSURE OF THE INVENTION 

[0003] The present invention in part provides chemical 
compounds having certain biological activities that include, 
but are not limited to, inhibiting cell proliferation, inhibiting 
angiogenesis, modulating protein kinase activity and modu 
lating polymerase activity. Certain molecules can modulate 
casein kinase 2 (CK2) activity and/or a poly(ADP-ribose 
)polymerase (PARP) activity and can affect biological func 
tions that include but are not limited to, inhibiting gamma 
phosphate transfer from ATP to a protein or peptide substrate, 
inhibiting angiogenesis, inhibiting cell proliferation and 
inducing cell apoptosis, for example. The present invention 
also in part provides methods for preparing novel chemical 
compounds, and analogs thereof, and methods of using the 
foregoing. Also provided are compositions comprising the 
above-described molecules in combination With other agents, 
and methods for using such molecules in combination With 
other agents. 

[0004] The compounds of the invention have the general 
formula (A): 

(A) 

[0005] Wherein the group labeled a represents a 5-6 mem 
bered aromatic or heteroaromatic ring fused onto the ring 
containing Q1, Wherein 0t is a 6-membered aryl ring option 
ally containing one or more nitrogen atoms as ring members, 
or a ?ve membered aryl ring selected from thiophene and 
thiaZole; 
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[0006] Q1 is C:X, Q2 is NR5, and the bond betWeen Q1 
and Q2 is a single bond; or Q1 is CiXiR5 , Q2 is N, and 
the bond betWeen Q1 and Q2 is a double bond; and 

[0007] Wherein X represents O, S or NR4, and Zl-Z8 and 
R4 and R5 are as de?ned beloW; 

[0008] provided that When Q1 in Formula (A) is 
CiNHCIJ, Where q is optionally substituted phenyl: 

[0009] if the ring labeled 0t is a six-membered ring 
containing at least one N as a ring member, at least one 
R3 present must be a polar substituent, or if each R3 is 
H, then (I) must be substituted; and 

[00110] if the ring labeled 0t is phenyl, and three of 
ZS-Z4 represent CH, then Z2 cannot be C4OR", and 
Z cannot be NH2, NO2, NHC(:O)R" or 
NHC(:O)4OR", Where R" is C1-C4 alkyl. 

[0011] The invention also includes the pharmaceutically 
acceptable salts of compounds of formula (A). Thus in each 
compound of the invention, Formula (A) represents a fused 
tricyclic ring system Which is linked through either Q1, or Q2 
to a group R5, Which is further described beloW. 

[0012] Thus, provided herein are compounds of Formulae 
I, II, III and TV: 
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and pharmaceutically acceptable salts, esters, prodrugs and 
tautomers thereof; wherein: 

[0013] each Z1, Z2, Z3, and Z4 is N or CR3; 

[0014] each ofZS, Z6, Z7 and Z8 is CR6 or N; 

[0015] each R3 and each R6 is independently H or an 
optionally substituted Cl-C8 alkyl, C2-C8 heteroalkyl, 
C2-C8 alkenyl, C2-C8 heteroalkenyl, C2-C8 alkynyl, 
C2-C8 heteroalkynyl, C1-C8 acyl, C2-C8 heteroacyl, 
C6-Cl0 aryl, C5-Cl2 heteroaryl, C7-Cl2 arylalkyl, or 
C6-Cl2 heteroarylalkyl group, 

[0016] or each R3 and each R6 can be halo, OR, NR2, 
NROR, NRNR2, SR, SOR, so2R, so2NR2, NRSOZR, 
NRCONR2, NRCOOR, NRCOR, CN, COOR, CONR2, 
OOCR, COR, or N02, 

[0017] Wherein each R is independently H or Cl-C8 
alkyl, C2-C8 heteroalkyl, C2-C8 alkenyl, C2-C8 het 
eroalkenyl, C2-C8 alkynyl, C2-C8 heteroalkynyl, 
C1 -C8 acyl, C2-C8 heteroacyl, C6-Cl0 aryl, C5-Cl0 
heteroaryl, C7-Cl2 arylalkyl, or C6-Cl2 heteroaryla 
lkyl, 

[0018] and Wherein tWo R on the same atom or on 
adjacent atoms can be linked to form a 3-8 membered 
ring, optionally containing one or more N, or S; 

[0019] and each R group, and each ring formed by 
linking tWo R groups together, is optionally substi 
tuted With one or more substituents selected from 

halo, :0, :N%N, :NADR', :NR', OR', NR'2, 
SR', SOZR', SO2NR'2, NR'SOZR', NR'CONR'2, 
NR'COOR', NR'COR', CN, COOR', CONR'2, 
OOCR', COR', and N02, 

[0020] Wherein each R' is independently H, C1 -C6 
alkyl, C2-C6 heteroalkyl, Cl-C6 acyl, C2-C6 het 
eroacyl, C6-Cl0 aryl, C5-Cl0 heteroaryl, C7-l2 
arylalkyl, or C6-l2 heteroarylalkyl, each of Which 
is optionally substituted With one or more groups 
selected from halo, Cl-C4 alkyl, C1 -C4 het 
eroalkyl, Cl-C6 acyl, Cl-C6 heteroacyl, hydroxy, 
amino, and :O; 

[0021] and Wherein tWo R' can be linked to form a 3-7 
membered ring optionally containing up to three het 
eroatoms selected from N, O and S, 

[0022] R4 is H or optionally substituted member selected 
from the group consisting of C l-C6 alkyl, C2-C6 heteroalkyl, 
and Cl-C6 acyl; 

[0023] each R5 is independently H or an optionally substi 
tuted member selected from the group consisting of Cl_1O 
alkyl, C2_1O alkenyl, C2_1O heteroalkyl, C3_8 carbocyclic ring, 
and C3_8 heterocyclic ring optionally fused to an additional 
optionally substituted carbocyclic or heterocyclic; or R5 is a 
Cl’l0 alkyl, C2_1O alkenyl, or C2_1O heteroalkyl substituted With 
an optionally substituted C3_8 carbocyclic ring or C3_8 hetero 
cyclic ring; and 

[0024] in each iNR4R5 , R4 and R5 together With N may 
form an optionally substituted 3-8 membered ring, 
Which may optionally contain an additional heteroatom 
selected from N, O and S as a ring member; 

[0025] provided that When iNR4R5 in Formula (I) is 
iNHCD, Where (I) is optionally substituted phenyl: 
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[0026] if at least one of ZS-Z8 is N, at least one R3 
present must be a polar substituent, or if each R3 is H, 
then (I) must be substituted; and 

[0027] if each of ZS-Z8 is CR6, and three of Zl-Z4 
represent CH, then Z2 cannot be C4OR", and Z3 
cannot be NH2, NO2, NHC(:O)R" or NHC(:O)i 
OR", Where R" is Cl-C4 alkyl. 

In certain embodiments, provided are compounds hav 
ing the structure of Formulae I, II, III, and IV, and 
pharmaceutically acceptable salts, esters and tau 
tomers thereof; Wherein: 

each Z1, Z2, Z3, and Z4 is N or CR3; 

each of Z5, Z6, Z7 and Z8 is N or CR6; 

[0028] 
[0029] 
[0030] none, one or tWo of Z1 -Z4 are N and none, one or tWo 
of ZS-Z8 are N; 

[0031] each R3 and each R6 is independently H or an 
optionally substituted Cl-C8 alkyl, C2-C8 heteroalkyl, 
C2-C8 alkenyl, C2-C8 heteroalkenyl, C2-C8 alkynyl, 
C2-C8 heteroalkynyl, Cl-C8 acyl, C2-C8 heteroacyl, 
C6-Cl0 aryl, C5-Cl2 heteroaryl, C7-Cl2 arylalkyl, or 
C6-Cl2 heteroarylalkyl group, 

[0032] or each R3 and each R6 is independently halo, OR, 
NR2, NROR, NRNR2, SR, SOR, SO2R, SO2NR2, 
NRSO2R, NRCONR2, NRCOOR, NRCOR, CN, 
COOR', CONR2, OOCR, COR, polar substituent, car 
boxy bioisostere, COOH or NO2, 

[0033] Wherein each R is independently H or Cl-C8 
alkyl, C2-C8 heteroalkyl, C2-C8 alkenyl, C2-C8 het 
eroalkenyl, C2-C8 alkynyl, C2-C8 heteroalkynyl, 
C1 -C8 acyl, C2-C8 heteroacyl, C6-Cl0 aryl, C5-Cl0 
heteroaryl, C7-Cl2 arylalkyl, or C6-Cl2 heteroaryla 
lkyl, 

[0034] and Wherein tWo R on the same atom or on 
adjacent atoms can be linked to form a 3-8 mem 
bered ring, optionally containing one or more N, O 
or S; 

[0035] and each R group, and each ring formed by 
linking tWo R groups together, is optionally substi 
tuted With one or more substituents selected from 

halo, :0, :N-CN, :N-OR', :NR', OR', 
NR'2, SR', SO2R', SO2NR'2, NR'SO2R', 
NR'CONR'2, NR'COOR', NR'COR', CN, COOR', 
CONR'2, OOCR', COR', and N02, 

[0036] Wherein each R' is independently H, 
Cl-C6 alkyl, C2-C6 heteroalkyl, Cl-C6 acyl, 
C2-C6 heteroacyl, C6-Cl0 aryl, C5-Cl0 het 
eroaryl, C7-l2 arylalkyl, or C6-l2 heteroaryla 
lkyl, each of Which is optionally substituted With 
one or more groups selected from halo, Cl-C4 
alkyl, Cl-C4 heteroalkyl, Cl-C6 acyl, Cl-C6 
heteroacyl, hydroxy, amino, and :O; 

[0037] and Wherein tWo R' can be linked to form a 
3-7 membered ring optionally containing up to 
three heteroatoms selected from N, O and S; 

[0038] R4 is H or an optionally substituted member selected 
from the group consisting of C1 -C6 alkyl, C2-C6 heteroalkyl, 
and C1 -C6 acyl; 
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[0039] each R5 is independently H or an optionally substi 
tuted member selected from the group consisting of Cl_1O 
alkyl, C2_1O alkenyl, C2_1O heteroalkyl, C3_8 carbocyclic ring, 
and C3_8 heterocyclic ring optionally fused to an additional 
optionally substituted carbocyclic or heterocyclic; or R5 is a 
Cl’l0 alkyl, C2_1O alkenyl, or C2_1O heteroalkyl substituted With 
an optionally substituted C3_8 carbocyclic ring or C3_8 hetero 
cyclic ring; and 

[0040] in each iNR4R5, R4 and R5 together With N may 
form an optionally substituted 3-8 membered ring, 
Which may optionally contain an additional heteroatom 
selected from N, O and S as a ring member; 

[0041] provided that When iNR4R5 in Formula (I) is 
iNHCID, Where (I) is optionally substituted phenyl: 

[0042] if all of ZS-Z8 are CH or one of ZS-Z8 is N, at 
least one of Zl-Z4 is CR3 and at least one R3 must be 
a non-hydrogen substituent; or 

[0043] if each R3 is H, then (I) must be substituted; or 

[0044] ifall ofZS-Z8 are CH or one ofZS-Z8 is N, then Z2 is 
not C4OR", and Z3 is not NH2, N02, NHC(:O)R" or 
NHC(:O)iOR", Where R" is C1-C4 alkyl. 

[0045] In certain embodiments, one, tWo, three or four of 
Z5 , Z6, Z7 and Z8 are N. For embodiments in Which tWo of Z5 , 
Z6, Z7 and Z8 are N, the ring nitrogen atoms may be adjacent 
(e.g., nitrogen atoms at Z5 and Z6, Z6 and Z7, or Z7 and Z8) or 
may be separated by one or tWo ring positions (e.g., nitrogen 
atoms at Z5 and Z7, Z6 and Z8 or Z5 and Z8). In certain 
embodiments, at least one R3 substituent is a polar substitu 
ent, such as a carboxylic acid or a salt, an ester or a bioisostere 

thereof. In some embodiments, at least one R3 is a carboxylic 
acid-containing substituent or a carboxylate bioisostere, or a 
salt or ester thereof, for example. In some embodiments, at 
least one R3 is a carboxylic acid-containing substituent or a 
salt thereof. 

[0046] The term “polar substituent” as used herein refers to 
any substituent having an electric dipole, and optionally a 
dipole moment (e. g., an asymmetrical polar substituent has a 
dipole moment and a symmetrical polar substituent does not 
have a dipole moment). Polar substituents include substitu 
ents that accept or donate a hydrogen bond, and groups that 
Would carry at least a partial positive or negative charge in 
aqueous solution at physiological pH levels. In certain 
embodiments, a polar substituent is one that can accept or 
donate electrons in a non-covalent hydrogen bond With 
another chemical moiety. In certain embodiments, a polar 
substituent is selected from a carboxy, a carboxy bioisostere 
or other acid-derived moiety that exists predominately as an 
anion at a pH of about 7 to 8. Other polar substituents include, 
but are not limited to, groups containing an OH or NH, an 
ether oxygen, an amine nitrogen, an oxidized sulfur or nitro 
gen, a carbonyl, a nitrile, and a nitrogen-containing or oxy 
gen-containing heterocyclic ring Whether aromatic or non 
aromatic. In some embodiments, the polar substituent 
represented by R3 is a carboxylate or a carboxylate bioisos 
tere. 

[0047] “Carboxylate bioisostere” or “carboxy bioisostere” 
as used herein refers to a moiety that is expected to be nega 
tively charged to a substantial degree at physiological pH. In 
certain embodiments, the carboxylate bioisostere is a moiety 
selected from the group consisting of: 
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-continued 

NH 

N N R7 

and salts and prodrugs of the foregoing, wherein each R7 is 
independently H or an optionally substituted member 
selected from the group consisting of Cl_1O alkyl C2_1O alk 
enyl, C2_l0 heteroalkyl, C3_8 carbocyclic ring, and C3_8 het 
erocyclic ring optionally fused to an additional optionally 
substituted carbocyclic or heterocyclic ring; or R7 is a Cl_1O 
alkyl, C2_1O alkenyl, or C2_1O heteroalkyl substituted With an 
optionally substituted C3_8 carbocyclic ring or C3_8 heterocy 
clic ring. In certain embodiments, the polar substituent is 
selected from the group consisting of carboxylic acid, car 
boxylic ester, carboxamide, tetraZole, triaZole, car 
boxymethanesulfonamide, oxadiaZole, oXothiadiaZole, thia 
Zole, aminothiaZole and hydroxythiaZole. In some 
embodiments, at least one R3 present is a carboxylic acid or a 
salt, or ester or a bioisostere thereof. In certain embodiments, 
at least one R3 present is a carboxylic acid-containing sub 
stituent or a salt, ester or bioisostere thereof. In the latter 
embodiments, the R3 substituent may be a Cl-ClO alkyl or 
Cl-ClO alkenyl linked to a carboxylic acid (or salt, ester or 
bioisostere thereof), for example, and in some embodiments, 
the R3 substituent is not iNHCOOCH2CH3. 

[0048] In certain embodiments, at least one of Zl-Z4 and 
Z -Z8 is a nitrogen atom, and one or more ring nitrogen atoms 
can be positioned in the ring containing Zl-Z4 or in the ring 
containing ZS-Z8 such that each ring is independently an 
optionally substituted pyridine, pyrimidine or pyridaZine 
ring. For example, one or more ring nitrogen atoms Within the 
ring containing Z5 -Z8 may be arranged as folloWs: 

RGA 

R68 N 
N \ \ 

Rec / Rec / 

RED RGD 
RGA R614 

R68 R619 
I \ \ 

N / R“ N/ 

RGD 
RGA 

R68 N 

N k / R6C N/ 
RGD 
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-continued 
R614 

N 

I \ N \ 
R“ / N / 

R6D RGD 
R614 

R61? 
| \ 
N / 
\N 

Where each R“, R6B, R6C and R613 independently is selected 
from R6 substituents de?ned above With respect to com 
pounds of Formula I, II, III or IV. In certain embodiments, no 
tWo adjacent Zl-Z4 or ZS-Z8 both are N. 

[0049] A polar substituent may be at any position on the 
ring containing Zl-Z4 in Formula I, II, III or IV, and the ring 
may include one, tWo, three or four polar substituents. In 
certain embodiments, each of Zl-Z4 may be CR3 and one of 
the R3 substituents may be a polar substituent (e.g., a carboxy 
late or carboxylic acid ester, or a tetraZole) arranged at any 
one of the positions in the ring containing Z1-Z4: 

Where R3P is a polar substituent and each R3A, R3B, R3C and 
R3D independently is selected from R3 substituents, as 
de?ned above With respect to compounds of Formula I, II, III 
or IV. 

[0050] In certain embodiments of the compounds in the 
foregoing Formulae, R4 is H. In some embodiments, R4 is H 
or CH3 and R5 is an optionally substituted 3-8 membered ring, 
Which can be aromatic, nonaromatic, and carbocyclic or het 
erocyclic, or R5 is a C 1_ 10 alkyl group substituted With such an 
optionally substituted 3-8 membered ring. In speci?c 
embodiments, R5 is an optionally substituted ?Ve-, siX-, or 
seven-membered carbocyclic or heterocyclic ring, and some 
times is an optionally substituted phenyl ring. 

[0051] In some embodiments pertaining to compounds of 
Formula I, R4 is H or CH3 and R5 is a phenyl substituted With 
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one or more halogen (e.g., F, C1) or acetylene substituents, 
Which substituents sometimes are on the phenyl ring at the 
3-position, 4-position or 5-position, or combinations thereof 
(e.g., the 3- and 5-positions). 

[0052] R5 in certain embodiments is a C1_2 alkyl substituted 
With an optionally substituted phenyl, pyridyl or morpholino 
ring substituent, or substituted With iNR4R4 Where R4 is as 
de?ned above (e. g., R5 may be iN(CH3)2). The polar group 
represented by R3 in some embodiments is a carboxy, car 
boxyalkyl (e.g., carboxymethyl), tetraZole or amide (e.g., 
iCONHZ) sub stituent. In other embodiments, R3 represents 
a carboxylate bioisostere. 

[0053] An R6 substituent in certain embodiments, such as 
R6B, sometimes is a iNR4R5 substituent, such as a iNHi 
(Cl-C6 alkyl) moiety (e.g., iNH4CH3), for example. In 
some embodiments, the compound has the structure of For 
mula I; R4 is H or CH3; R5 is an optionally substituted ?ve-, 
siX-, or seven-membered carbocyclic or heterocyclic ring, 
and sometimes is an optionally substituted phenyl ring; and 
one R3 is a carboxylic acid or a salt, an ester or a carboxylate 

bioisostere. In some embodiments, the compound has the 
structure of Formula I; R4 is H or CH3; R5 is an optionally 
substituted ?ve-, siX-, or seven-membered carbocyclic or het 
erocyclic ring, and sometimes is an optionally substituted 
phenyl ring; and one or tWo of Z5 , Z6, Z7 and Z8 are N. 

[0054] In some embodiments of compounds of Formulae I, 
II, III or IV, each ofZl, Z2, Z3, and Z4 is CR3, and at least one 
R3 is H, or at least tWo R3 are H. Often, at least one R6 is H, or 
at least tWo R6 are H. In some embodiments, (i) each Z1, Z2, 
Z3, Z4, Z5, Z6 and Z8 is CR3 and Z7 is nitrogen; or (ii) each Z1, 
Z2, Z3 , Z4, Z6, Z7 and Z8 is CR3 and Z5 is nitrogen; or (iii) each 
Z1, Z2, Z3, Z4, Z6, and Z8 is CR3 and each of Z5 and Z7 is 
nitrogen. Each R3 and/or each R6 present in certain embodi 
ments is hydrogen, except that at least one R3 present is a 
polar substituent. In some embodiments, each R“, R30, R313, 
R“, R6B, R6C and R6D is H and R313 is a polar substituent 
(e.g., carboxylate, carboxylic acid, tetraZole). 

[0055] Also provided herein are compounds of Formula 
(A) represented by one of Formulae V, VI, VII or VIII: 

Formula V 

Formula VI 
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-continued 
Formula VII 

Formula VIII 

and pharmaceutically acceptable salts, esters, prodrugs and 
tautomers thereof; where Z1, Z2, Z3 , Z4, R4 and R5 are de?ned 
above With respect to compounds of Formulae I, II, III and IV, 
and each R6A and R613 is independently selected from an R6 
substituent de?ned above With respect to compounds of For 
mulae I, II, III and IV. As With compounds of Formulae I, II, 
III and IV, at least one R3 present is a polar substituent, such 
as a polar substituent described above. Embodiments 
described With respect to compounds of Formulae I, II, III and 
IV also may be applied to compounds of Formulae V, VI, VII 
and VIII. 

[0056] In certain embodiments, provided are compounds 
having a structure of Formulae V, VI, VII and VIII, and phar 
maceutically acceptable salts, esters and tautomers thereof; 
Wherein: 

[0057] each Z1, Z2, Z3, and Z4 independently is N or CR3 
and none, one or tWo of Z1, Z2, Z3, and Z4 is N; 

[0058] each R3, R6A and R613 independently is H or an 
optionally substituted Cl-C8 alkyl, C2-C8 heteroalkyl, 
C2-C8 alkenyl, C2-C8 heteroalkenyl, C2-C8 alkynyl, 
C2-C8 heteroalkynyl, C1-C8 acyl, C2-C8 heteroacyl, 
C6-Cl0 aryl, C5-Cl2 heteroaryl, C7-Cl2 arylalkyl, or 
C6-Cl2 heteroarylalkyl group, 

[0059] or each R3, R6A and R613 independently is halo, 
OR, NR2, NROR, NRNR2, SR, SOR, SO2R, SO2NR2, 
NRSO2R, NRCONR2, NRCOOR, NRCOR, CN, 
COOR, polar substituent, carboxy bioisostere, CONR2, 
OOCR, COR', or N02, 

[0060] Wherein each R is independently H or Cl-C8 
alkyl, C2-C8 heteroalkyl, C2-C8 alkenyl, C2-C8 het 
eroalkenyl, C2-C8 alkynyl, C2-C8 heteroalkynyl, 
C1 -C8 acyl, C2-C8 heteroacyl, C6-Cl0 aryl, C5-Cl0 
heteroaryl, C7-Cl2 arylalkyl, or C6-Cl2 heteroaryla 
lkyl, 
[0061] and Wherein tWo R on the same atom or on 

adjacent atoms can be linked to form a 3-8 mem 
bered ring, optionally containing one or more N, O 
or S; 

[0062] and each R group, and each ring formed by 
linking tWo R groups together, is optionally substi 
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[0063] Wherein each R‘ is independently H, 
C1-C6 alkyl, C2-C6 heteroalkyl, Cl-C6 acyl, 
C2-C6 heteroacyl, C6-Cl0 aryl, C5-Cl0 het 
eroaryl, C7-l2 arylalkyl, or C6-l2 heteroaryla 
lkyl, each of Which is optionally substituted With 
one or more groups selected from halo, Cl-C4 
alkyl, Cl-C4 heteroalkyl, Cl-C6 acyl, Cl-C6 het 
eroacyl, hydroxy, amino, and :O; 

[0064] and Wherein tWo R‘ can be linked to form a 
3-7 membered ring optionally containing up to 
three heteroatoms selected from N, O and S, 

[0065] R4 is H or optionally substituted member selected 
from the group consisting of C l-C6 alkyl, C2-C6 heteroalkyl, 
and Cl-C6 acyl; 

[0066] each R5 is independently H or an optionally substi 
tuted member selected from the group consisting of Cl_1O 
alkyl, C2_1O alkenyl, C2_1O heteroalkyl, C3_8 carbocyclic ring, 
and C3_8 heterocyclic ring optionally fused to an additional 
optionally substituted carbocyclic or heterocyclic; or R5 is a 
Cl’l0 alkyl, C2_1O alkenyl, or C2_1O heteroalkyl substituted With 
an optionally substituted C3_8 carbocyclic ring or C3_8 hetero 
cyclic ring; and 

[0067] in each iNR4R5 , R4 and R5 together With N may 
form an optionally substituted 3-8 membered ring, 
Which may optionally contain an additional heteroatom 
selected from N, O and S as a ring member; 

[0068] provided that if R5 in Formula IV is phenyl, substi 
tuted phenyl, iCH(CH3)i(CH2)3iNEt2, i(CH2)3-pip 
eraZine-(CH2)3iNH2, cyclohexane or butyl, then one or 
more of R3 present is a non-hydrogen moiety. 

[0069] In some embodiments pertaining to compounds of 
Formulae V, VI, VII and VIII, each of Z1, Z2, Z3, and Z4 is 
CR3, and at least one R3 is H, or at least tWo R3 are H. Often, 
at least one of R6A and R613 is H, and sometimes each of R6A 
and R613 is H, In certain embodiments, each R3 and/or each of 
R6A and R613 present is H, except that at least one R3 present 
is a polar substituent. In some embodiments, each R“, R30, 
R3D, R6A and R613 is H and R313 is a polar substituent (e.g., 
carboxylate bioisostere, carboxylic acid, tetraZole). 

[0070] In certain embodiments pertaining to compounds of 
FormulaV, R4 is H or CH3 and R5 is an optionally substituted 
?ve-, six- or seven-membered carbocyclic or heterocyclic 
ring (e.g., optionally substituted phenyl ring). In some 
embodiments pertaining to compounds of FormulaV, R4 is H 
or CH3 and R5 is a phenyl ring substituted With one or more 
halogen (e.g., F, C1) or acetylene substituents, Which substitu 
ents sometimes are at the 3-position, 4-position or 5-position, 
or a combination thereof (e.g., the 3- and 5-positions). R5 in 
certain embodiments is a C l_3 alkyl substituted With an 
optionally substituted phenyl, pyridyl, morpholino or pyrro 
lyl substituent, or a Cl_3 alkyl substituted With a hydroxyl 
sub stituent or substituted With a sub stituent iNR4R4, Where 
R4 is as de?ned above (e.g., R5 can be iN(CH3)2). An R6 
substituent in certain embodiments, such as R6A or R6B, 
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sometimes is a iNR4R5 substituent, such as a iNHi(Cl - 

C6 alkyl) moiety (e.g., iNH4CH3), for example. 

[0071] Provided also are compounds of Formulae IX, X, XI 
and XII: 

Formula IX 

Formula X 
0 

5 

N N/ R 

R64</ I 
S / Z4 

1 3 

Z %Z2/Z 
Formula XI 

0R5 

N \ N 

R64</ I 
S / Z4 

M 
1 3 

Z %Z2/ Z 
Formula XII 

SR5 

N \ N 

R64</ I 
S / Z4 

M 
1 3 

Z %Z2/ Z 

and pharmaceutically acceptable salts, esters, prodrugs and 
tautomers thereof; where Z1, Z2, Z3, Z4, R4, R5 and R6 are 
de?ned above With respect to compounds of Formulae I, II, III 
and IV. As With compounds of Formulae I, II, III and IV, at 
least one R3 present is a polar substituent, such as a polar 
substituent described above (e.g., carboxylic acid, carboxy 
late, tetraZole). For compounds of Formula IX, R4 and R5 are 
not both hydrogen, and independently are H, -Y0 or -LY1, 
where Y0 is an optionally substituted 5-membered ring or 
optionally substituted 6-membered ring (e.g., heterocyclic 
ring or carbocyclic ring each being aryl or non-aryl), Y1 is an 
optionally substituted 5-membered aryl ring or optionally 
substituted 6-membered aryl ring, and L is a Cl-C20 alkyl 
linker or C1 -C20 alkylene linker. In some embodiments, pro 
vided are compounds having a structure of Formulae IX, X, 
XI and XII, and pharmaceutically acceptable salts, esters and 
tautomers thereof; Wherein: 

[0072] each Z1, Z2, Z3, and Z4 is N or CR3 and none, one or 
tWo ofZl, Z2, Z3, and Z4 is N; 
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[0073] each R3 and R6 is independently H or an option 
ally substituted C1 -C8 alkyl, C2-C8 heteroalkyl, C2-C8 
alkenyl, C2-C8 heteroalkenyl, C2-C8 alkynyl, C2-C8 
heteroalkynyl, C1-C8 acyl, C2-C8 heteroacyl, C6-Cl0 
aryl, C5-Cl2 heteroaryl, C7-Cl2 arylalkyl, or C6-Cl2 
heteroarylalkyl group, 

[0074] or each R3 and R6 can be halo, OR, NR2, NROR, 
NRNR2, SR, SOR, SO2R, SO2NR2, NRSO2R, 
NRCONR2, NRCOOR, NRCOR, CN, COOR, polar 
substituent, carboxy bioisostere, CONR2, OOCR, COR, 
or NO2, 

[0075] Wherein each R is independently H or Cl-C8 
alkyl, C2-C8 heteroalkyl, C2-C8 alkenyl, C2-C8 het 
eroalkenyl, C2-C8 alkynyl, C2-C8 heteroalkynyl, 
C1 -C8 acyl, C2-C8 heteroacyl, C6-Cl0 aryl, C5-Cl0 
heteroaryl, C7-Cl2 arylalkyl, or C6-Cl2 heteroaryla 
lkyl, 
[0076] and Wherein tWo R on the same atom or on 

adjacent atoms can be linked to form a 3-8 mem 
bered ring, optionally containing one or more N, O 
or S; 

[0077] and each R group, and each ring formed by 
linking tWo R groups together, is optionally substi 
tuted With one or more substituents selected from 

halo, :0, :N-CN, :N-OR', :NR', OR', 
NR'2, SR', SO2R', SO2NR'2, NR'SO2R', 
NR'CONR'2, NR'COOR', NR'COR', CN, COOR', 
CONR'2, OOCR', COR', and N02, 
[0078] Wherein each R' is independently H, 
Cl-C6 alkyl, C2-C6 heteroalkyl, Cl-C6 acyl, 
C2-C6 heteroacyl, C6-Cl0 aryl, C5-Cl0 het 
eroaryl, C7-l2 arylalkyl, or C6-l2 heteroaryla 
lkyl, each of Which is optionally substituted With 
one or more groups selected from halo, Cl-C4 
alkyl, Cl-C4 heteroalkyl, Cl-C6 acyl, Cl-C6 
heteroacyl, hydroxy, amino, and :O; 

[0079] and Wherein tWo R' can be linked to form a 
3-7 membered ring optionally containing up to 
three heteroatoms selected from N, O and S; 

[0080] R4 is H or optionally substituted member selected 
from the group consisting of C l-C6 alkyl, C2-C6 heteroalkyl, 
and Cl-C6 acyl; 

[0081] each R5 is independently H or an optionally substi 
tuted member selected from the group consisting of Cl_1O 
alkyl, C2_1O alkenyl, C2_1O heteroalkyl, C3_8 carbocyclic ring, 
and C3_8 heterocyclic ring optionally fused to an additional 
optionally substituted carbocyclic or heterocyclic; or R5 is a 
ClIl0 alkyl, C2_1O alkenyl, or C2_1O heteroalkyl substituted With 
an optionally substituted C3_8 carbocyclic ring or C3_8 hetero 
cyclic ring; and in each iNR4R5, R4 and R5 together With N 
may form an optionally substituted 3-8 membered ring, 
Which may optionally contain an additional heteroatom 
selected from N, O and S as a ring member. 

[0082] Embodiments described With respect to compounds 
of Formulae I, II, III, IV, V, VI, VII and VIII also may be 
applied to compounds of Formulae IX, X, XI and XII. In some 
embodiments pertaining to compounds of Formulae IX, X, 
XI and XII, each ofZl, Z2, Z3, and Z4 is CR3, and at least one 
R3 is H, or at least tWo R3 are H, R6 often is H, and in certain 
embodiments, each R6 and R3 present is H, except that at least 
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one R3 present is a polar substituent. In some embodiments, 
each R“, R30, R3D and R6 is H and R313 is a polar substituent 
e. ., carbox late, carbox lic acid, tetraZole . g y y 

[0083] In certain embodiments pertaining to compounds of 
Formula IX, R4 is H or CH3 and R5 is an optionally substituted 
?Ve-, six- or seven-membered carbocyclic or heterocyclic 
ring (e.g., optionally substituted phenyl ring). In some 
embodiments pertaining to compounds of Formula IX, R4 is 
H or CH3 and R5 is a phenyl ring substituted With one or more 
halogen (e.g., F, C1) or acetylene substituents, Which substitu 
ents sometimes are at the 3-position, 4-position or 5-position, 
or a combination thereof (e.g., the 3- and 5-positions). R5 in 
certain embodiments is a C1_3 alkyl substituted With an 
optionally substituted phenyl, pyridyl, morpholino or pyrro 
lyl substituent, or a Cl_3 alkyl substituted With a hydroxyl 
substituent or substituted With a iNR4R4 (e.g., iN(CH3)2) 
substitIuent. R6 in certain embodiments sometimes is a 
iNR R5 substituent, such as a iNHi(Cl -C6 alkyl) moiety 
(e.g., iNH4CH3), for example. 
[0084] Also provided herein are compounds of Formulae 
XIII, XIV, XV and XVI: 

Formula XIII 

/ I 9 

|— R 
HN \ 

ZS 

K I \ N 
N \ / 

R8 

Formula XIV 

/ I 9 

|— R 
HN \ 

ZS 

K I \ N 
N \ / 

COOH 

Formula XV 

HN‘ : ‘ R9 
ZS 

K I \ N 

R8 
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-continued 
Formula XVI 

HN R9 

Z5 
K I \ N 
N\ / 

COOH 

and pharmaceutically acceptable salts, esters, prodrugs and 
tautomers thereof; wherein: 

and pharmaceutically acceptable salts, esters, prodrugs and 
tautomers thereof; Wherein: 

[0085] Z5 is N or CR“; 

[0086] each R“, R6B, R6C and R8 independently is H or an 
optionally substituted Cl-C8 alkyl, C2-C8 heteroalkyl, 
C2-C8 alkenyl, C2-C8 heteroalkenyl, C2-C8 alkynyl, C2-C8 
heteroalkynyl, C1-C8 acyl, C2-C8 heteroacyl, C6-Cl0 aryl, 
C5-Cl2 heteroaryl, C7-Cl2 arylalkyl, or C6-Cl2 heteroary 
lalkyl group, 

[0087] or each R“, R6B, R6C and R8 independently is halo, 
c113, CFN, OR, NR2, NROR, NRNR2, SR, SOR, SOZR, 
so2NR2, NRSOZR, NRCONR2, NRCOOR, NRCOR, CN, 
COOR, carboxy bioisostere, CONR2, OOCR, COR, or NO2, 
[0088] R9 is independently an optionally substituted C1 -C8 
alkyl, C2-C8 heteroalkyl, C2-C8 alkenyl, C2-C8 heteroalk 
enyl, C2-C8 alkynyl, C2-C8 heteroalkynyl, C1 -C8 acyl, 
C2-C8 heteroacyl, C6-Cl0 aryl, C5-Cl2 heteroaryl, C7-Cl2 
arylalkyl, or C6-Cl2 heteroarylalkyl group, or 

[0089] R9 is independently halo, OR, NR2, NROR, 
NRNR2, SR, SOR, SOZR, so2NR2, NRSO2R, NRCONR2, 
NRCOOR, NRCOR, CN, COOR, CONR2, OOCR, COR, or 
NO2, 
[0090] Wherein each R is independently H or C1 -C8 alkyl, 
C2-C8 heteroalkyl, C2-C8 alkenyl, C2-C8 heteroalkenyl, 
C2-C8 alkynyl, C2-C8 heteroalkynyl, C1 -C8 acyl, C2-C8 
heteroacyl, C6-Cl0 aryl, C5-Cl0 heteroaryl, C7-Cl2 aryla 
lkyl, or C6-Cl2 heteroarylalkyl, 

[0091] and Wherein tWo R on the same atom or on adjacent 
atoms can be linked to form a 3-8 membered ring, optionally 
containing one or more N, O or S; 
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[0092] and each R group, and each ring formed by linking 
tWo R groups together, is optionally substituted With one or 
more substituents selected from halo, :0, :NiCN, 
:N-OR', :NR', OR', NR'2, SR, SO2R, SO2NR'2, 
NR'SO2R', NR'CONR'2, NR'COOR', NR'COR', CN, COOR', 
CONR'2, OOCR', COR', and N02, 

[0093] Wherein each R' is independently H, Cl-C6 alkyl, 
C2-C6 heteroalkyl, Cl-C6 acyl, C2-C6 heteroacyl, C6-Cl0 
aryl, C5-Cl0 heteroaryl, C7-l2 arylalkyl, or C6-l2 het 
eroarylalkyl, each of Which is optionally substituted With one 
or more groups selected from halo, C1 -C4 alkyl, C1 -C4 het 
eroalkyl, C1 -C6 acyl, Cl-C6 heteroacyl, hydroxy, amino, and 

[0094] and Wherein tWo R' can be linked to form a 3-7 
membered ring optionally containing up to three heteroatoms 
selected from N, O and S; 

[0095] n is 0 to 4; and 

[0096] p is 0 to 4. 

[0097] In certain embodiments for compounds of Formulae 
XIII, XIV, XV and XVI, Z5 is N. In some embodiments, R8 is 
a caboXy moiety, such as a carboxylate or carboxylic acid. In 
certain embodiments, R9 is selected from 4CECR, 4CECH, 
%H3, %H2CH3, %F3, iCFN, iCiN, ADR or halo 
gen. In some embodiments R9 is selected from halogen, 
4CECR or 4CECH. In certain embodiments R9 is selected 
from halogen or 4CECH, and in some embodiments R9 is 
halogen, is chloro, is bromo or is 4CECH. 

[0098] Also provided herein is a pharmaceutical composi 
tion comprising a compound described herein and a pharrna 
ceutically acceptable carrier. Pharmaceutical compositions 
can be utiliZed in treatments described herein. 

[0099] Provided also are methods for identifying a candi 
date molecule that interacts With a CK2 or PARP protein, 
Which comprise: contacting a composition containing a CK2 
or PARP protein and a compound described herein With a 
candidate molecule under conditions in Which the compound 
and the protein interact, and determining Whether the amount 
of the compound that interacts With the protein is modulated 
relative to a control interaction betWeen the compound and 
the protein Without the candidate molecule, Whereby a can 
didate molecule that modulates the amount of the compound 
interacting With the protein relative to the control interaction 
is identi?ed as a candidate molecule that interacts With the 
protein. In certain embodiments, the protein is a CK2 protein, 
such as a CK2 protein comprising the amino acid sequence of 
SEQ ID NO: 1, 2 or 3 or a substantially identical variant 
thereof, for example. 

(NPiOO1886 : casein kinase II alpha 1 subunit isoform a [Homo sapiens]) 
SEQ ID NO: 1 

1 msgpvpsrar vytdvnthrp reywdyeshv vewgnqddyq lvrklgrgky sevfeainit 

61 nnekvvvkil kpvkkkkikr eikilenlrg gpniitladi vkdpvsrtpa lvfehvnntd 

121 fkqlyqtltd ydirfymyei lkaldychsm gimhrdvkph nvmidhehrk lrlidwglae 

181 fyhpgqeynv rvasryfkgp ellvdyqmyd ysldmwslgc mlasmifrke pffhghdnyd 

241 qlvriakvlg tedlydyidk ynieldprfn dilgrhsrkr werfvhsenq hlvspealdf 
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In certain embodiments the protein is in a cell or in a cell-free 
system. The protein, the compound or the molecule in some 
embodiments is in association With a solid phase. In certain 
embodiments, the interaction betWeen the compound and the 
protein is detected via a detectable label, Where in some 
embodiments the protein comprises a detectable label and in 
certain embodiments the compound comprises a detectable 
label. The interaction betWeen the compound and the protein 
sometimes is detected Without a detectable label. 

[0101] Also provided are methods for modulating the activ 
ity of a CK2 protein or PARP protein, Which comprise con 
tacting a system comprising the protein With a compound 
described herein in an amount effective for modulating the 
activity of the protein. In certain embodiments the activity of 
the protein is inhibited, and sometimes the protein is a CK2 
protein, such as a CK2 protein comprising the amino acid 
sequence of SEQ ID NO: 1, 2 or 3 or a substantially identical 
variant thereof, for example. In some embodiments the pro 
tein is a PARP protein, such as a PARP protein comprising the 
amino acid sequence of SEQ ID NO: 4 or a substantially 
identical variant thereof, for example. In certain embodi 
ments, the system is a cell, and in other embodiments the 
system is a cell-free system. The protein or the compound 
may be in association With a solid phase in certain embodi 
ments. 

[0102] Provided also are methods for inhibiting cell prolif 
eration, Which comprise contacting cells With a compound 
described herein in an amount effective to inhibit prolifera 
tion of the cells. The cells sometimes are in a cell line, such as 
a cancer cell line (e. g., breast cancer, prostate cancer, pancre 
atic cancer, lung cancer, hemopoietic cancer, colorectal can 
cer, skin cancer, ovary cancer cell line), for example. In some 
embodiments, the cancer cell line is a breast cancer, prostate 
cancer or pancreatic cancer cell line. The cells sometimes are 
in a tissue, can be in a subject, at times are in a tumor, and 
sometimes are in a tumor in a subject. In certain embodi 
ments, the method further comprises inducing cell apoptosis. 
Cells sometimes are from a subject having macular degen 
eration. 

[0103] Also provided are methods for treating a condition 
related to aberrant cell proliferation, Which comprise admin 
istering a compound described herein to a subject in need 
thereof in an amount effective to treat the cell proliferative 
condition. In certain embodiments the cell proliferative con 
dition is a tumor-associated cancer. The cancer sometimes is 
of the breast, prostate, pancreas, lung, colorectum, skin, or 
ovary. In some embodiments, the cell proliferative condition 
is a non-tumor cancer, such as a hematopoietic cancer, for 
example. The cell proliferative condition is macular degen 
eration in some embodiments. 

[0104] Provided also are methods for treating cancer or an 
in?ammatory disorder in a subject in need of such treatment, 
comprising: administering to the subject a therapeutically 
effective amount of a therapeutic agent as described herein; 
and administering to the subject a molecule that inhibits 
PARP or CK2 in an amount that is effective to enhance a 
desired effect of the therapeutic agent. The therapeutic agent 
sometimes is a compound of formula TAl-l, TA2, TA3-l, 
TA4-l, TA5-l or TA6-l as described herein, or a pharmaceu 
tically acceptable salt of one of these compounds. In certain 
embodiments, the molecule that inhibits PARP or CK2 is a 
compound ofFormula I, II, III, IV, V, VI, VII, VIII, IX, X, XI 
or XII as described herein, or a pharmaceutically acceptable 
salt thereof. In some embodiments, the molecule that inhibits 
PARP or CK2 is a knoWn compound shoWn above, or a 
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compound in one of the Tables provided herein, or a pharma 
ceutically acceptable salt of one of these compounds. In some 
embodiments, the desired effect of the therapeutic agent that 
is enhanced by the molecule that inhibits PARP or CK2 is a 
reduction in cell proliferation. In certain embodiments, the 
desired effect of the therapeutic agent that is enhanced by the 
molecule that inhibits PARP or CK2 is an increase in apop 
tosis in at least one type of cell. The therapeutic agent in 
certain embodiments is: 

[0105] or a pharmaceutically acceptable salt thereof, or a 
speci?c isomer or mixture of isomers thereof. In some 
embodiments, the therapeutic agent and the molecule that 
inhibits PARP or CK2 are administered at substantially the 
same time. The therapeutic agent and molecule that inhibits 
PARP or CK2 sometimes are used concurrently by the sub 
ject. The therapeutic agent and the molecule that inhibits 
PARP or CK2 are combined into one pharmaceutical compo 
sition in certain embodiments. Some embodiments are 
directed to a pharmaceutical composition comprising a thera 
peutic agent of any of formulas TAl-l, TA2, TA3-l, TA4-l, 
TA5-l or TA6 admixed With a molecule that inhibits PARP or 
CK2, or a pharmaceutically acceptable salt thereof. In some 
pharmaceutical compositions, the molecule that inhibits 
PARP or CK2 is a PARP inhibitor and is a knoWn compound 
shoWn above, or is GPI 15427, GPI 16539. In some embodi 
ments, the molecule that inhibits PARP or CK2 is a compound 
of Formula I, II, III, IV, V, VI, VII, VIII, IX, X, XI or XII as 
described herein, or a pharmaceutically acceptable salt 
thereof. In some embodiments the therapeutic agent is a com 
pound of formula TA2 or a pharmaceutically acceptable salt 
thereof. A therapeutic composition in certain embodiments 
comprises a therapeutically effective amount of a therapeutic 
agent of the formula TA2: 

or a pharmaceutically acceptable salt thereof, or a speci?c 
isomer or mixture of isomers thereof, admixed With an 


































































































































































































































































































































































































































































































































