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COMPOUNDS AND THERAPEUTICAL USE 
THEREOF 

RELATED U.S. APPLICATIONS 

[0001] This application is a divisional of Ser. No. 10/885, 
903 ?led Jul. 6, 2004, and claims bene?t (under 35 U.S.C. 
§ 120) on the earlier ?ling date of prior US. Provisional 
Application Ser. No. 60/484,325 ?led Jul. 3, 2003, US. 
Provisional Application Ser. No. 60/493,006 ?led Aug. 7, 
2003, US. Provisional Application Ser. No. 60/557,556, 
?led Mar. 29, 2004, and US. Provisional Application Ser. 
No. 60/571,288, ?led May 14, 2004, the contents of each of 
Which are incorporated herein by reference in their entirety. 

FIELD OF THE INVENTION 

[0002] This invention is in the ?eld of medicinal chemis 
try. In particular, the invention relates to compounds that are 
activators of caspases and inducers of apoptosis. The inven 
tion also relates to the use of these compounds as therapeu 
tically effective anti-cancer agents. 

TECHNICAL BACKGROUND 

[0003] Organisms eliminate unWanted cells by a process 
variously knoWn as regulated cell death, programmed cell 
death or apoptosis. Such cell death occurs as a normal aspect 
of animal development, as Well as in tissue homeostasis and 
aging (Glucksmann, A., Biol. Rev. Cambridge Philos. Soc. 
26:59-86 (1951); Glucksmann, A., Archives de Biologie 
76:419-437 (1965); Ellis, et al., Dev. 112:591-603 (1991); 
Vaux, et al., Cell 76:777-779 (1994)). Apoptosis regulates 
cell number, facilitates morphogenesis, removes harmful or 
otherWise abnormal cells and eliminates cells that have 
already performed their function. Additionally, apoptosis 
occurs in response to various physiological stresses, such as 
hypoxia or ischemia (PCT published application WO96/ 
20721). 
[0004] There are a number of morphological changes 
shared by cells experiencing regulated cell death, including 
plasma and nuclear membrane blebbing, cell shrinkage 
(condensation of nucleoplasm and cytoplasm), organelle 
relocaliZation and compaction, chromatin condensation and 
production of apoptotic bodies (membrane enclosed par 
ticles containing intracellular material) (Orrenius, S., J. 
Internal Medicine 237:529-536 (1995)). 

[0005] Apoptosis is achieved through an endogenous 
mechanism of cellular suicide (Wyllie, A. H., in Cell Death 
in Biology and Pathology, BoWen and Lockshin, eds., 
Chapman and Hall (1981), pp. 9-34). A cell activates its 
internally encoded suicide program as a result of either 
internal or external signals. The suicide program is executed 
through the activation of a carefully regulated genetic pro 
gram (Wyllie, et al., Int. Rev. Cyt. 68:251 (1980); Ellis, et al., 
Ann. Rev. Cell Bio. 7:663 (1991)). Apoptotic cells and bodies 
are usually recogniZed and cleared by neighboring cells or 
macrophages before lysis. Because of this clearance mecha 
nism, in?ammation is not induced despite the clearance of 
great numbers of cells (Orrenius, S., J. Internal Medicine 
237:529-536 (1995)). 

[0006] It has been found that a group of proteases are a key 
element in apoptosis (see, e.g., Thomberry, Chemistry and 
Biology 5zR97-R103 (1998); Thornberry, British Med. Bull 
53:478-490 (1996)). Genetic studies in the nematode Cae 
norhabditis elegans revealed that apoptotic cell death 
involves at least 14 genes, 2 of Which are the pro-apoptotic 
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(death-promoting) ced (for cell death abnormal) genes, 
ced-3 and ced-4. CED-3 is homologous to interleukin 1 
beta-converting enZyme, a cysteine protease, Which is noW 
called caspase-1. When these data Were ultimately applied to 
mammals, and upon further extensive investigation, it Was 
found that the mammalian apoptosis system appears to 
involve a cascade of caspases, or a system that behaves like 
a cascade of caspases. At present, the caspase family of 
cysteine proteases comprises 14 different members, and 
more may be discovered in the future. All knoWn caspases 
are synthesiZed as Zymogens that require cleavage at an 
aspartyl residue prior to forming the active enZyme. Thus, 
caspases are capable of activating other caspases, in the 
manner of an amplifying cascade. 

[0007] Apoptosis and caspases are thought to be crucial in 
the development of cancer (Apoptosis and Cancer Chemo 
therapy, Hickman and Dive, eds., Humana Press (1999)). 
There is mounting evidence that cancer cells, While con 
taining caspases, lack parts of the molecular machinery that 
activates the caspase cascade. This makes the cancer cells 
lose their capacity to undergo cellular suicide and the cells 
become cancerous. In the case of the apoptosis process, 
Control points are knoWn to exist that represent points for 
intervention leading to activation. These control points 
include the CED-9-BCL-like and CED-3-ICE-like gene 
family products, Which are intrinsic proteins regulating the 
decision of a cell to survive or die and executing part of the 
cell death process itself, respectively (see, Schmitt, et al., 
Biochem. Cell. Biol. 75:301-314 (1997)). BCL-like proteins 
include BCL-xL and BAX-alpha, Which appear to function 
upstream of caspase activation. BCL-xL appears to prevent 
activation of the apoptotic protease cascade, Whereas BAX 
alpha accelerates activation of the apoptotic protease cas 
cade. 

[0008] It has been shoWn that chemotherapeutic (anti 
cancer) drugs can trigger cancer cells to undergo suicide by 
activating the dormant caspase cascade. This may be a 
crucial aspect of the mode of action of most, if not all, 
knoWn anticancer drugs (Los, et al., Blood 90:3118-3129 
(1997); Friesen, et al, Nat. Med. 2:574 (1996)). The mecha 
nism of action of current antineoplastic drugs frequently 
involves an attack at speci?c phases of the cell cycle. In 
brief, the cell cycle refers to the stages through Which cells 
normally progress during their lifetime. Normally, cells exist 
in a resting phase termed GO. During multiplication, cells 
progress to a stage in Which DNA synthesis occurs, termed 
S. Later, cell division, or mitosis occurs, in a phase called M. 
Antineoplastic drugs, such as cytosine arabinoside, hydrox 
yurea, 6-mercaptopurine, and methotrexate are S phase 
speci?c, Whereas antineoplastic drugs, such as vincristine, 
vinblastine, and paclitaxel are M phase speci?c. M phase 
speci?c antineoplastic drugs, such as vinblastine and pacli 
taxel, are knoWn to affect tubulin polymerization. The ability 
of cells to appropriately polymerize and depolymeriZe tubu 
lin is thought to be an important activity for M phase cell 
division. 

[0009] Many sloW groWing tumors, e.g. colon cancers, 
exist primarily in the G0 phase, Whereas rapidly proliferating 
normal tissues, for example bone marroW, exist primarily in 
the S or M phase. Thus, a drug like 6-mercaptopurine can 
cause bone marroW toxicity While remaining ineffective for 
a sloW groWing tumor. Further aspects of the chemotherapy 
of neoplastic diseases are knoWn to those skilled in the art 
(see, e.g., Hardman, et al., eds., Goodman and Gilman ’s The 
Pharmacological Basis of Therapeutics, Ninth Edition, 
McGraW-Hill, NeW York (1996), pp. 1225-1287). Thus, it is 
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clear that the possibility exists for the activation of the 
caspase cascade, although the exact mechanisms for doing 
so are not clear at this point. It is equally clear that 
insuf?cient activity of the caspase cascade and consequent 
apoptotic events are implicated in various types of cancer. 
The development of caspase cascade activators and inducers 
of apoptosis is a highly desirable goal in the development of 
therapeutically effective antineoplastic agents. Moreover, 
since autoimmune disease and certain degenerative diseases 
also involve the proliferation of abnormal cells, therapeutic 
treatment for these diseases could also involve the enhance 
ment of the apoptotic process through the administration of 
appropriate caspase cascade activators and inducers of apo 
ptosis. 
[0010] EP520722 discloses derivatives of 4-anilino 
quinaZolines as inhibitors of the EGFR tyrosine kinase With 
antitumor activity: 

Wherein, for example, Ra is hydrogen, tri?uoromethyl, or 
nitro, n is l; and Rb is halogen, tri?uoromethyl or nitro. 

[0011] EP602851 discloses quinaZolines as inhibitors of 
the EGFR tyrosine kinase: 

Wherein, for example Ra is hydroxy, amino, ureido, or 
tri?uoromethoxy, m is l, 2 or 3; Q is a 9 or lO-membered 
bicyclic heterocyclic moiety. 
[0012] EP635498 discloses 4-anilino-quinaZolines as 
inhibitors of the EGFR tyrosine kinase: 

Wherein, for example Rl includes hydroxy, amino or Cl_4 
alkoxy, R2 is hydrogen, hydroxy, or halogen, R3 is halogen, 
n is l, 2 or 3. 
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[0013] EP635507 discloses tricyclic derivatives as inhibi 
tors of the EGFR tyrosine kinase: 

wherein, R1 and R2 together form an optionally substituted 
5 or 6 membered ring containing at least one heteroatom; R3 
includes hydrogen, hydroxy, or halogen, m is l, 2 or 3. 

[0014] WO9609294 discloses substituted heteroaromatic 
compounds as inhibitors of protein tyrosine kinase: 

I — (R4)" 

R3 Y / 

R 

l / |)( 
\ )\ 

R2 N R5 

R, 

Wherein, for example X is N or CH; Y is O, S, or NRa 
Wherein Ra is H or Cl_8 alkyl; R1, R2, R3 and R3 includes 
amino, hydrogen, hydroxy, or halogen; R4 includes amino, 
hydrogen, hydroxy, or halogen; n is l, 2 or 3; R5 is selected 
from the group comprising hydrogen, halogen, tri?uorom 
ethyl, C 1_ 4 alkyl and C 1_ 4 alkoxy; R6 is a group ZR7 Wherein 
Z includes 0, S or NH and R7 is an optionally substituted 
C376 cycloalkyl, or an optionally substituted 5,6,7,8,9,l0 
membered carbocyclic or heterocyclic moiety. 

[0015] WO9713771 discloses substituted heteroaromatic 
compounds as inhibitors of protein tyrosine kinase: 

Wherein, for example X is N or CH; U represents a fused 
5,6,7-membered heterocyclic ring; Y is O, S, or NRa Wherein 
Ra is H or Cl_8 alkyl; Rl included 5,6-membered heterocy 
clic ring, or amino, hydrogen, hydroxy, or halogen; n is 0, l, 
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2 or 3. R2 is selected from the group comprising hydrogen, 
halogen, tri?uoromethyl, Cl_4 alkyl and Cl_4 alkoxy; R3 is a 
group ZR4 Wherein Z includes 0, S or NH and R4 is an 
optionally substituted C3_6 cycloalkyl, or an optionally sub 
stituted 5,6,7,8,9,10-membered carbocyclic or heterocyclic 
moiety. R5 includes hydrogen, hydroxy, or halogen; n is 1, 
2 or 3. 

[0016] WO9802438 discloses bicyclic heteroaromatic 
compounds as inhibitors of protein tyrosine kinase: 

Wherein, for example X is N or CH; Y is O, S, or NRa 
Wherein Ra is H or C1_8 alkyl; R" represents a phenyl group 
or a 5- or 6-membered heterocyclic ring, or amino, hydro 
gen, hydroxy, or halogen; n is 0 or 1. R1 includes amino, 
hydrogen, hydroxy, or halogen; p is 0 to 3. R2 is selected 
from the group comprising hydrogen, halogen, tri?uorom 
ethyl, Cl_4 alkyl and Cl_4 alkoxy; U represents a 5 to 
10-membered mono or bicyclic ring system; A represents a 
fused 5, 6, or 7-membered heterocyclic ring. 

[0017] Myers et al. (Bioorg. Med. Chem. Len. 7:421-424 
(1997)) reported 4-(N-methyl-N-phenyl)amino-6,7 
dimethoXyquinaZoline as inhibitor of CSF-1R tyrosine 
kinase. It Was reported that substitutions on the phenyl ring 
resulted in reduced activity. Replacement of the 6,7 
dimethoxy groups by hydrogen resulted in more than 
40-fold reduction in potency. Substitution in the 2-postion of 
quinaZoline by a C1 or methoxy group resulted in inactive 
compounds (IC5O>50 uM). 

\N 

/O / N 

J 

[0018] ReWcastle et al. (J. Med. Chem. 38:3482-3487 
(1995)) reported 4-(phenylamino)-quinaZolines as inhibitors 
of tyrosine kinase of Epidermal GroWth Factor Receptor. It 
Was reported that N-methylation of the amino group (R1= 
Me, R2=R3=R4=H) completely abolished activity 
(IC5O>100,000 nM). The 6,7-dimethoxy compound (Rl=H, 
R2=R3 =OMe, R4=Br, IC5O=0.029 nM) Was almost 1000-fold 
more potent than the corresponding non-substituted analog 

(Rl=H, R2=R3=H, R4=Br, IC5O=27 nM). 
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[0019] Bridges et al. (J. Med. Chem. 39:267-276 (1996)) 
reported analogs of 4-(3-bromoanilino)-6,7-dimethox 
yquinaZoline as inhibitors of tyrosine kinase of Epidermal 
GroWth Factor Receptor. It Was reported that introduction of 
a methyl group to the 2-position (R1=Me, R2=3'-Br, R3=H) 
resulted in at least 400,000-fold loss of potency (IC5O>10, 
000 nM) vs the hydrogen analog. Introduction of an amino 
group to the 2-position (Rl=NH2, R2=3'-Br, R3=H) also 
resulted in over 18,000-fold loss of potency (IC5O>10,000 
nM). Methylation of the anilino nitrogen (R3=Me) led to 
6,000-fold drop in activity. The 4'-Br analog (IC5O=0.96 nM) 
Was almost 40-fold less active than the 3'-Br analog (IC5O= 
0.025 nM), and the 2'-Br analog (IC5O=128 nM) Was at least 
5,000-fold less active than the 3'-Br analog. 

SUMMARY OF THE INVENTION 

[0020] The present invention is related to the discovery 
that 4-arylamino-quinaZolines and analogs, as represented in 
Formula I-VIb beloW, are potent tubulin inhibitors and 
active in inhibiting topoisomerase, particularly topoi 
somerase II. They are activators of the caspase cascade 
leading to the activation of caspase-3 and inducers or 
promoters of apoptosis. Thus, they are useful in treating or 
delaying the onset of diseases and disorders that are respon 
sive to the inhibition of tubulin or topoisomerase, or to the 
induction of apoptosis. 

[0021] Accordingly, one aspect of the present invention is 
directed to the use of compounds of the present invention in 
inhibiting tubulin, in inducing capase activities, particularly 
caspase-3 activities, in inhibiting topoisomerase I or II, and 
inducing or promoting apoptosis, by administering the com 
pounds to cells in vitro or in vivo in Warm-blood animals, 
particularly mammals. 

[0022] Another aspect of the present invention is to pro 
vide a method for treating or delaying the onset of diseases 
and disorders that are responsive to inhibition of tubulin or 
topoisomerase II, including but not limited to neoplastic 
diseases (such as cancer), psoriasis, autoimmune diseases, 
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and fungi infection. The method comprises administering to 
a subject mammal in need of the treatment a therapeutically 
effective amount of a compound of the present invention. 

[0023] Many of the compounds as represented by Formula 
I-VIb beloW are novel compounds. Therefore, another 
aspect of the present invention is to provide novel com 
pounds, and to also provide for the use of these novel 
compounds for treating, preventing or ameliorating neopla 
sia and cancer. 

[0024] Yet another aspect of the present invention is to 
provide a pharmaceutical composition useful for treating 
disorders responsive to the inhibition of tubulin or topoi 
somerase II, and the induction of apoptosis, containing an 
effective amount of a compound of the present invention, 
preferably in admixture With one or more pharmaceutically 
acceptable carriers or diluents. 

[0025] In yet another aspect of the present invention, 
methods are provided for the preparation of the novel 
compounds of the present invention. 

[0026] The foregoing and other advantages and features of 
the invention, and the manner in Which the same are 
accomplished, Will become more readily apparent upon 
consideration of the folloWing detailed description of the 
invention taken in conjunction With the accompanying 
examples, Which illustrate preferred and exemplary embodi 
ments. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] FIG. 1 depicts the results of a Topoisomerase II 
activity assay testing Example 1 compound; 

[0028] FIG. 2 shoWs the results of a Topoisomere I activity 
assay testing Example 1 compound; 

[0029] FIG. 3 depicts the binding of radiolabeled Example 
102 compound to Topoisomerase II. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0030] It has been discovered that compounds of the 
present invention are potent inhibitors of tubulin. It is also 
discovered that the compounds can also inhibit topoi 
somerase activities, such as topoisomerase II-dependent 
conversion of supercoiled DNA to topoisomers. The com 
pounds are potent and highly e?icacious activators of the 
caspase cascade particularly caspase-3, and inducers of 
apoptosis. Therefore, the compounds are useful for treating 
diseases and disorders responsive to induction of apoptosis, 
inhibition of tubulin and/or inhibition of topoisomerase II. 

[0031] Thus, the present invention provides a method of 
inhibiting tubulin in cells in vitro or in Warm-blood animals, 
particularly mammals, more particularly humans. As used 
herein, the term “inhibiting tubulin” means inhibiting the 
polymeriZation (or assembly) of tubulin monomers or pro 
moting depolymeriZation of microtubles (i.e., tubulin disas 
sembly). Inhibition of tubulin can be assayed, e.g., by the 
method described in Example 145 beloW. The present inven 
tion also provides a method for inhibiting topoisomerase II 
in cells in vitro or in Warm-blood animals, particularly 
mammals, more particularly humans. As used herein, the 
term “inhibiting topoisomerase II” means inhibiting the 
activities of the enZyme topoisomerase II in topoisomerase 
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II-dependent conversion of supercoiled DNA to topoiso 
mers. Inhibition of topoisomerase II activities can be 
assayed by, e.g., a method described in Example 151. In 
addition, the present invention also provides a method of 
activating caspase, particularly caspase-3 and inducing apo 
ptosis in cells in vitro or in Warm-blood animals, particularly 
mammals, more particularly humans. The term “activating 
caspase” as used herein means activating or enhancing the 
enZymatic (protease) activity of a caspase (e.g., caspase-3), 
Which, if occurring inside cells, results in promoted apop 
tosis or cell death. The ability of a compound in activating 
caspase, particularly caspase-3, can be assayed in a method 
as provided in Example 143 beloW. The term “inducing 
apoptosis” as used herein means inducing apoptosis in cells 
so as to cause cell death. The ability of a compound to 
induce apoptosis can be tested in a method as described in 
Example 147 beloW. Also provided are methods for treating 
or delaying the onset of diseases and disorders responsive to 
inhibiting tubulin, inhibiting topoisomerase II, activating 
caspase-3, or inducing apoptosis. Speci?c examples of such 
diseases and disorders are provided in details beloW. 

[0032] The above various methods of the present inven 
tion can be practiced by or comprise treating cells in vitro or 
a Warm-blood animal, particularly mammal, more particu 
larly a human With an effective amount of a compound 
according to the present invention. As used herein, the 
phrase “treating . . . With . . . a compound” means either 

administering the compound to cells or an animal, or admin 
istering to cells or an animal the compound or another agent 
to cause the presence or formation of the compound inside 
the cells or the animal. Preferably, the methods of the present 
invention comprise administering to cells in vitro or to a 
Warm-blood animal, particularly mammal, more particularly 
a human a pharmaceutical composition comprising an effec 
tive amount of a compound according to the present inven 
tion. 

[0033] Speci?cally, the methods of the present invention 
comprise treating cells in vitro or a Warm-blood animal, 
particularly mammal, more particularly a human With an 
effective amount of a compound according to Formula I: 

(I) 

[0034] or pharmaceutically acceptable salts or solvates 
thereof, Wherein: 

[0035] Ar is aryl or heteroaryl; each of Which is optionally 
substituted by one or more substituents Wherein each 
substituent is independently halo, hydroxy, hydroxy-Cl_6 
alkyl-, Cl_6 alkyl-C(O)Oi, amino, nitro, cyano, C1_6 
alkyl, C2_4 alkenyl, C2_4 alkynyl, Cl_6 acylamino, Cl_6 
acyloxy, C1_6 alkoxy, or C1_6 alkylthiol-; 

[0036] R1 is C1_6 alkyl, preferably methyl or ethyl, more 
preferably methyl; 
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[0053] Other preferred compounds include compounds 
Wherein ring A is benZo or fused cyclohexyl. Another group 
of preferred compounds include compounds Wherein Ar is 
phenyl, naphthyl, pyridyl, pyridaZyl, pyrimidyl, pyraZyl, 
quinolyl, isoquinolyl, isoXaZolyl, pyraZolyl, imidaZolyl, 
thienyl, furyl or pyrrolyl; each of Which is optionally sub 
stituted by one or more sub stituents Wherein each sub stituent 
is independently halo, hydroxy, hydroxyCl_6 alkyl-, C1_6 
alkyl-C(O)Oi, amino, nitro, cyano, Cl-C6 alkyl, C2-C4 
alkenyl, C2-C4 alkynyl, Cl-C6 acylamino, Cl-C6 acyloxy, 
Cl-C6 alkoxy, or Cl_6 alkylthiol-. More preferably, Ar is 
phenyl, pyridyl, pyridaZyl, pyrimidyl or pyraZyl, each of 
Which is optionally substituted by one or more substituents 
Wherein each substituent is as de?ned immediately above. 

[0054] Another group of preferred compounds of Formula 
la include compounds Wherein R2 is H, halo, or a member 
of the group consisting of N3, C1_4 alkoxy, Cl_4 alkylthiol, 
hydroxyCl4 alkyl, Cl_4 alkyl and iN(Ra)(Rb) Wherein Ra 
and Rb are independently H, OH(Ra and Rb are not both 
OH), C2_4 hydroxyalkyl, or C 1_ 4 alkyl or Ra and Rb together 
With the nitrogen atom to Which they are both linked form 
a 3, 4, 5 or 6-membered heterocycle; each of the member is 
optionally substituted by 1-4 substituents Wherein each 
substituent is independently halo, OH, or C1_4 alkyl. 

[0055] In preferred embodiments of the compounds of 
Formula la, one or tWo of Q, T, U and V are nitrogen, and 
both B and D are nitrogen. 

[0056] Other compounds of Formula I for use in the 
methods of the present invention include those having 
Formula lb: 

[0057] or pharmaceutically acceptable salts or solvates 
thereof, wherein: 

R1 is C1_4 alkyl, preferably methyl or ethyl, more preferably 
methyl; 

[0058] R2-Rll are independently H, halo, N3, OH, thiol, 
nitro, CN, NH2, C1_6 alkyl, C2_6 alkenyl, C2_6 alkynyl, C1_6 
alkoxy, Cl_6 alkylthiol, halo-Cl_6 alkyl, C2_6 alkenyl-Oi, 
C276 alkynyl-Oi, hydroxy-Cl_6 alkyl, C1_6 alkoxy-Cl_6 alkyl, 
Cl_6 acyl, Cl_6 acyloxy, ‘CL6 alkyl-C(O)O4Cl_6 alkyl, 
iC(O)OiCl76 alkyl, Cl_6 alkyl-C(O)OiCl_6 alkyl-, Cl_6 
acylamido, iN(Ra)(Rb), %l_6 a1ky1-C(O)N(Ra)(Rb), 
iC(O)N(Ra)(Rb), N(Ra)(Rb)_Cl_6 alkyl-, 3, 4, 5, or 6-mem 
bered carbocycle, heterocycle, aryl, or heteroaryl, wherein 
R:1 and Rb are independently H. OH(Ra and Rb are not both 
OH), C2_6 hydroxyalkyl, or C1_6 alkyl, or Ra and Rb together 
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With the nitrogen atom to Which they are both linked form 
a 3, 4, 5 or 6-membered heterocycle (e.g., piperidinyl, 
pyrrolidinyl, and morpholinyl); Wherein any of the groups is 
optionally substituted With l-3 substituents Wherein each 
substituent is independently halo, N3, OH, thiol, nitro, CN, 
Cl_6 alkyl, C2_6 alkenyl, C2_6 alkynyl, Cl_6 alkoxy, Cl_6 
alkylthiol, C2_6 alkenyl-Oi, C2_6 alkynyl-Oi, hydroxy 
C1_6 alkyl, C1_6 alkoxy-Cl_6 alkyl, C1_6 acyl, C1_6 acyloxy, 
4C1’6 alkyl-C(O)OiCl_6 alkyl, iC(O)OiC1_6 alkyl, Cl_6 
alkyl-C(O)OiCl_6 alkyl-, C1_6 acylamido, iN(Ra)(Rb), 
%l76 alkyl-C(O)N(Ra)(Rb), iC(O)N(Ra)(Rb), 
N(Ra)(Rb)4Cl_6 alkyl-, Wherein Ra and Rb are indepen 
dently H, OH(Ra and Rb are not both OH), C2_6 hydroxy 
alkyl, or C1_6 alkyl or Ra and Rb together With the nitrogen 
atom to Which they are both linked form a 3, 4, 5 or 
6-membered heterocycle; Wherein optionally tWo adjacent 
R7-Rll groups may together form a 3, 4, 5 or 6-membered 
aryl, heteroaryl, carbocycle, or heterocycle. 

[0059] Preferably, R5 is H or F, more preferably H. Also 
preferably R2 is R2 is H, halo, or a member of the group 
consisting of: N3, C1_4 alkoxy, Cl_4 alkylthiol, hydroxy-Cl_4 
alkyl, C1_4 alkyl and iN(Ra)(Rb) Wherein Ra and Rb are 
independently H, OH(Ra and Rb are not both OH), C2_4 
hydroxyalkyl, or Cl_4 alkyl or Ra and Rb together With the 
nitrogen atom to Which they are both linked form a 3, 4, 5 
or 6-membered heterocycle (e.g., morpholino); each of the 
member is optionally substituted by l-4 substituents 
Wherein each substituent is independently halo, OH, or C l_4 
alkyl. 

[0060] Other preferred compounds of Formula I for the 
methods of the invention include those having Formula lc: 

(10) 
R9 

R10 R8 

R11 R7 

R1 
R3 \N 

R4 
\ N 

)\ 
R5 N R2 

R6 

or pharmaceutically acceptable salts or solvates thereof, 
wherein: 

R1 is C1_4 alkyl, preferably methyl or ethyl, more preferably 
methyl; 

[0061] R2-Rll are independently H, halo, N3, OH, thiol, 
nitro, CN, NH2, Cl_6 alkyl, C2_6 alkenyl, C2_6 alkynyl, Cl_6 
alkoxy, C1_6 alkylthiol, halo-C1_6 alkyl, C2_6 alkenyl-Oi, 
C276 alkynyl-Oi, hydroxy-Cl_6 alkyl, C1_6 alkoxy-Cl_6 alkyl, 
Cl_6 acyl, Cl_6 acyloxy, iCL6 alkyl-C(O)O4Cl_6 alkyl, 
4C(O)OiClr6 alkyl, C1_6 alkyl-C(O)O4Cl_6 alkyl-, C1_6 
acylamido, iN(Ra)(Rb), ‘CL6 alkyl-C(O)N(Ra)(Rb), 
%(O)N(Ra)(Rb), N(Ra)(Rb)_Cl_6 alkyl-, 3, 4, 5, or 6-mem 
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bered carbocycle, heterocycle, aryl, or heteroaryl, wherein 
R:1 and Rb are independently H, OH(Ra and Rb are not both 
OH), C2_6 hydroxyalkyl, or C1_6 alkyl, or Ra and Rb together 
With the nitrogen atom to Which they are both linked form 
a 3, 4, 5 or 6-membered heterocycle (e.g., piperidinyl, 
pyrrolidinyl, and morpholinyl); Wherein any of the groups is 
optionally substituted With l-3 substituents Wherein each 
substituent is independently halo, N3, OH, thiol, nitro, CN, 
Cl_6 alkyl, C2_6 alkenyl, C2_6 alkynyl, Cl_6 alkoxy, Cl_6 
alkylthiol, C2_6 alkenyl-Oi, C2_6 alkynyl-Oi, hydroxy 
Cl_6 alkyl, Cl_6 alkoxy-Cl_6 alkyl, Cl_6 acyl, Cl_6 acyloxy, 
iClr6 alkyl-C(O)OiCl_6 alkyl, iC(O)O4C1_6 alkyl, Cl_6 
alkyl-C(O)OiCl_6 alkyl-, Cl_6 acylamido, iN(Ra)(Rb), 
4cm a1ky1-C(O)N(Ra)(Rb), iC(O)N(Ra)(Rb), 
N(Ra)(Rb)4Cl_6 alkyl-, Wherein Ra and Rb are indepen 
dently H, OH(Ra and Rb are not both OH), C2_6 hydroxy 
alkyl, or C1_6 alkyl or Ra and Rb together With the nitrogen 
atom to Which they are both linked form a 3, 4, 5 or 
6-membered heterocycle; Wherein optionally tWo adjacent 
R7-Rll groups may together form a 3, 4, 5 or 6-membered 
aryl, heteroaryl, carbocycle, or heterocycle. 

[0062] Preferably, R5 is H or F, more preferably H. Also 
preferably R2 is H, halo, or a member of the group consisting 
of: N3, Cl_4 alkoxy, C1_4 alkylthiol, hydroxy-Cl_4 alkyl, Cl_4 
alkyl and iN(Ra)(Rb) Wherein Ra and Rb are independently 
H, OH(Ra and Rb are not both OH), C2_4 hydroxyalkyl, or 
Cl’4 alkyl or Ra and Rb together With the nitrogen atom to 
Which they are both linked form a 3, 4, 5 or 6-membered 
heterocycle (e.g., morpholino); each of the member is 
optionally substituted by 1-4 substituents Wherein each 
substituent is independently halo, OH, or C1_4 alkyl. 

[0063] Another group of compounds useful in the various 
methods of the present invention are those represented by 
Formula II: 

(11) 

or pharmaceutically acceptable salts or solvates thereof, 
Wherein: 

[0064] Ar is as de?ned in Formula Ia above; 

[0065] R1 is a Cl_3 alkyl, preferably methyl or ethyl; 

[0066] R2-R6, R12 and R13 are independently H, halo, N3, 
OH, thiol, nitro, CN, NH2, Cl_6 alkyl, C2_6 alkenyl, C2_6 
alkynyl, C1_6 alkoxy, C1_6 alkylthiol, halo-C1_6 alkyl, C2_6 
alkenyl-Oi, C2_6 alkynyl-Oi, hydroxy-Cl_6 alkyl, Cl_6 
alkoxy-Cl_6 alkyl, C1_6 acyl, C1_6 acyloxy, ‘CL6 alkyl 
C(O)OiCl_6 alkyl, iC(O)O%l_6 alkyl, Cl_6 alkyl 
C(O)Oi C1_6 alkyl-, C1_6 acylamido, iN(Ra)(Rb), 4C1’6 
a11<y1-C(O)I\I(Ra)(Rb), *C(O)N(Ra)(Rb), N(R=I)(Rb)* 
Cl_6 alkyl-, 3, 4, 5, or 6-membered carbocycle, hetero 
cycle, aryl, or heteroaryl, Wherein Ra and Rb are indepen 
dently H, OH(Ra and Rb are not both OH), C2_6 
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hydroxyalkyl, or C1_6 alkyl, or Ra and Rb together With the 
nitrogen atom to Which they are both linked form a 3, 4, 
5 or 6-membered heterocycle (e.g., piperidinyl, pyrrolidi 
nyl, and morpholinyl); Wherein any of the groups is 
optionally substituted With l-3 substituents Wherein each 
substituent is independently halo, N3, OH, thiol, nitro, 
CN, C1_6 alkyl, C2_6 alkenyl, C2_6 alkynyl, C1_6 alkoxy, 
Cl’6 alkylthiol, C2_6 alkenyl-Oi, C2_6 alkynyl-Oi, 
hydroxy-Clr6 alkyl, Cl_6 alkoxy-Cl_6 alkyl, Cl_6 acyl, Cl_6 
acyloxy, iCL6 alkyl-C(O)O4Cl_6 alkyl, iC(O)Oi 
Cl_6 alkyl, Cl_6 alkyl-C(O)O4Cl_6 alkyl-, Cl_6 acyla 
mido, iN(Ra)(Rb), %l_6 a1ky1-C(O)N(Ra)(Rb), 
iC(O)N(Ra)(Rb), N(Ra)(Rb)4Cl_6 alkyl-, Wherein Ra 
and Rb are independently H, OH (Ra and Rb are not both 
OH), C2_6 hydroxyalkyl, or C1_6 alkyl or Ra and Rb 
together With the nitrogen atom to Which they are both 
linked form a 3, 4, 5 or 6-membered heterocycle; prefer 
ably, When U is C, R5 is H or F, preferably H; and 

[0067] B, D, Q, T, U and V are independently C or N, 
Wherein at least one of B and D is nitrogen. In some 
embodiments, at least one of Q, T, U and V is N. In one 
embodiment, D is N and B is C. In another embodiment, 
B is N and D is C. In another speci?c embodiment, both 
B and D are N. In all embodiments, preferably When B, 
D, Q, T, U or V is N, there is no substituent at the N. 

[0068] Other preferred compounds include compounds 
Wherein Ar is phenyl, naphthyl, pyridyl, pyridaZyl, pyrim 
idyl, pyraZyl, quinolyl, isoquinolyl, isoxaZolyl, pyraZolyl, 
imidaZolyl, thienyl, furyl or pyrrolyl; each of Which is 
optionally substituted by one or more substituents Wherein 
each substituent is as de?ned immediately above. More 
preferably, Ar is phenyl, pyridyl or pyridaZyl, pyrimidyl, 
pyraZyl, each of Which is optionally substituted by one or 
more substituents Wherein each substituent is as de?ned 
immediately above. Another group of preferred compounds 
of Formula II include compounds Wherein R2 is a member 
of the group consisting of H, halo, N3, C1_4 alkoxy, Cl_4 
alkylthiol, hydroxyCl_4 alkyl, Cl_4 alkyl, and iN(Ra)(Rb) 
Wherein Ra and Rb are independently H, OH(Ra and Rb are 
not both OH), C2_4 hydroxyalkyl, or C1_4 alkyl or Ra and Rb 
together With the nitrogen atom to Which they are both 
linked form a 3, 4, 5 or 6-membered heterocycle; each of the 
member being optionally substituted by l-4 substituents 
Wherein each substituent is independently halo, OH, or C l_4 
alkyl. 
[0069] In preferred embodiments of the compounds of 
Formula II, one or tWo of Q, T, U and V are N, and both B 
and D are N. 

[0070] Another group of preferred compounds that may be 
employed in the methods of the present invention are 
represented by Formula III: 

(III) 
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or pharmaceutically acceptable salts or solvates thereof, 
wherein: 

[0071] Ar is as de?ned above in Formula Ia and IT; 

[0072] R1 is a Cl_3 alkyl, preferably methyl or ethyl, more 
preferably methyl; 

[0073] R2-R6 and Rlz-Rl7 are independently H, halo, N3, 
OH, thiol, nitro, CN, NH2, C1_6 alkyl, C2_6 alkenyl, C2_6 
alkynyl, C1_6 alkoxy, C1_6 alkylthiol, halo-C1_6 alkyl, C2_6 
alkenyl-Oi, C2_6 alkynyl-Oi, hydroxy-Cl_6 alkyl, Cl_6 
alkoxy-Cl_6 alkyl, C1_6 acyl, C1_6 acyloxy, ‘CL6 alkyl 
C(O)OiCl_6 alkyl, iC(O)O4Cl_6 alkyl, Cl_6 alkyl 
C(O)OiCl_6-alkyl-, C1_6 acylamido, iN(Ra)(Rb), 4C1’6 
a11<y1-C(O)I\I(Ra)(Rb), *C(O)N(Ra)(Rb), N(R=*)(Rb)* 
Cl_6 alkyl-, 3, 4, 5, or 6-membered carbocycle, hetero 
cycle, aryl, or heteroaryl, Wherein Ra and Rb are indepen 
dently H, OH(Ra and Rb are not both OH), C2_6 
hydroxyalkyl, or C1_6 alkyl, or Ra and Rb together With the 
nitrogen atom to Which they are both linked form a 3, 4, 
5 or 6-membered heterocycle (e.g., piperidinyl, pyrrolidi 
nyl, and morpholinyl); Wherein any of the groups is 
optionally substituted With l-3 substituents Wherein each 
substituent is independently halo, N3, OH, thiol, nitro, 
CN, Cl_6 alkyl, C2_6 alkenyl, C2_6 alkynyl, Cl_6 alkoxy, 
Cl’6 alkylthiol, C2_6 alkenyl-Oi, C2_6 alkynyl-Oi, 
hydroxy-Clr6 alkyl, Cl_6 alkoxy-Cl_6 alkyl, Cl_6 acyl, Cl_6 
acyloxy, ‘CL6 alkyl-C(O)O4Cl_6 alkyl, iC(O)Oi 
Cl_6 alkyl, C1_6 alkyl-C(O)O4Cl_6 alkyl-, C1_6 acyla 
midO, *N(Ra)(Rb), *CM a11<y1-C(O)I\I(Ra)(Rb), 
%(O)N(Ra)(Rb), N(Ra)(Rb)%l_6 alkyl-, Wherein Ra 
and Rb are independently H, OH (Ra and Rb are not both 
OH), C2_6 hydroxyalkyl, or C1_6 alkyl or Ra and Rb 
together With the nitrogen atom to Which they are both 
linked form a 3, 4, 5 or 6-membered heterocycle; and 

[0074] B and D are independently C or N, Wherein at least 
one of B and D is N, and When B or D is N, then there is 
no substituent at the nitrogen atom. 

[0075] Other preferred compounds according to Formula 
III include compounds Wherein Ar is phenyl, naphthyl, 
pyridyl, pyridaZyl, pyrimidyl, pyraZyl, quinolyl, isoquinolyl, 
isoXaZolyl, pyraZolyl, imidaZolyl, thienyl, furyl or pyrrolyl; 
each of Which is optionally substituted by one or more 
substituents Wherein each substituent is as de?ned immedi 
ately above. More preferably, Ar is phenyl, pyridyl 
pyridaZyl, pyrimidyl, or pyraZyl, each of Which is optionally 
substituted by one or more substituents Wherein each sub 
stituent is as de?ned immediately above. In one embodi 
ment, Ar is pyridyl pyridaZyl, pyrimidyl, or pyraZyl, each of 
Which is optionally substituted by one or more substituents 
as de?ned above for Ar. Also preferably R2 is a member of 
the group consisting of H, halo, N3, C1_4 alkoxy, Cl_4 
alkylthiol, hydroxyCl_4 alkyl, C1_4 alkyl, and iN(Ra)(Rb) 
Wherein Ra and Rb are independently H, OH(Ra and Rb are 
not both OH), C2_4 hydroxyalkyl, or C1_4 alkyl or Ra and Rb 
together With the nitrogen atom to Which they are both 
linked form a 3, 4, 5 or 6-membered heterocycle; each of the 
member being optionally substituted by 1-4 substituents 
Wherein each substituent is independently halo, OH, or C l_4 
alkyl. In preferred embodiments of the compounds of For 
mula III, both B and D are N. 

[0076] Preferably a compound according to Formula III is 
other than (5,6,7,8-tetrahydro-quinaZolin-4-yl)-phenyl 
ethyl-amine. 
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[0077] More preferably, the methods of inhibiting tubulin, 
inhibiting topoisomerase II, activating caspase-3, inducing 
apoptosis and treating or delaying the onset of diseases and 
disorders responsive to the inhibition of tubulin or topoi 
somerase II or to the activation of caspase-3 or induction of 
apoptosis comprise administering an effective amount of a 
compound or a pharmaceutical composition containing an 
effective amount of the compound, Which compound is 
represented by any one of Formulae IV, IVa, IVb, V, Va, Vb, 
Vc, VI, VIa and VIb, and each and all embodiments thereof 
and salts or solvates thereof, as provided beloW. 

[0078] Additional compounds useful in such methods, 
particularly the methods of inhibiting tubulin, inhibiting 
topoisomerase II, activating caspase-3 and inducing apop 
tosis, and treating diseases and disorders responsive to the 
inhibition of tubulin or topoisomerase II, or activating 
caspase-3 and inducing apoptosis include compounds 
according to Formula IV: 

(IV) 
R 

and pharmaceutically acceptable salts and solvates thereof, 
Wherein: 

[0079] 

[0080] 

[0081] RZ-Rl7 are independently H, halo, N3, OH, thiol, 
nitro, CN, NH2, C1_6 alkyl, C2_6 alkenyl, C2_6 alkynyl, 
Cl’6 alkoxy, Cl_6 alkylthiol, halo-Cl_6 alkyl, C2_6 alkenyl 
Oi, C2_6 alkynyl-Oi, hydroxy-Cl_6 alkyl, C1_6 alkoxy 
Cl_6 alkyl, Cl_6 acyl, Cl_6 acyloxy, ‘CL6 alkyl-C(O)Oi 
C1_6 alkyl, 4C(O)OiCl_6 alkyl, C1_6 alkyl-C(O)Oi 
C1_6 alkyl-, C1_6 acylamido, iN(Ra)(Rb), ‘CL6 alkyl 
C(O)N(Ra)(Rb), *C(O)N(Ra)(Rb), N(Ra)(Rb)%1.6 
alkyl-, 3, 4, 5, or 6-membered carbocycle, heterocycle, 
aryl, or heteroaryl, Wherein Ra and Rb are independently 
H, OH(Ra and Rb are not both OH), C2_6 hydroxyalkyl, or 
C1_6 alkyl, or Ra and Rb together With the nitrogen atom 
to Which they are both linked form a 3, 4, 5 or 6-mem 
bered heterocycle (e.g., piperidinyl, pyrrolidinyl, and 
morpholinyl); Wherein any of the groups is optionally 
substituted With l-3 substituents Wherein each substituent 
is independently halo, N3, OH, thiol, nitro, CN, Cl_6 alkyl, 
C2_6 alkenyl, C2_6 alkynyl, C1_6 alkoxy, C1_6 alkylthiol, 
C276 alkenyl-Oi, C2_6 alkynyl-Oi, hydroxy-Cl_6 alkyl, 
Cl’6 alkoxy-Cl_6 alkyl, C1_6 acyl, C1_6 acyloxy, iClrsalkyl 
C(O)OiCl_6 alkyl, iC(O)OiC1_6 alkyl, C1_6 alkyl 
C(O)OiCl_6 alkyl-, Cl_6 acylamido, iN(Ra)(Rb), 4C1’6 
a11<y1-C(O)I\I(Ra)(Rb), %(O)N(Ra)(Rb), N(Ra)(Rb)* 

R1 is methyl or ethyl, preferably methyl; 

A ring is a carbocycle, aryl or heteroaryl; 
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Cl_6alkyl-, wherein Ra and Rb are independently H, 
OH(Ra and Rb are not both OH), C2_6 hydroxyalkyl, or 
Cl’6 alkyl or Ra and Rb together With the nitrogen atom to 
Which they are both linked form a 3, 4, 5 or 6-membered 
heterocycle, Wherein optionally any tWo adjacent R7-Rll 
groups together form a 3, 4, 5 or 6-membered carbocycle 
or heterocycle, With the proviso that When A is aryl or 
heteroaryl, then there are no substituents Rl4-Rl7; and B, 
D, Q, T, U, V, W, X, Y, and Z are independently C or N, 
Wherein at least one of B and D is N; Wherein When B, D, 
W, X, Y, or Z is N, then there is no substituent at the N; 
and Wherein When A is heteroaryl and Q, T, U or V is N, 
then there is no substituent at the N. 

[0082] Preferably When the A ring is aryl or heteroaryl and 
U is C, R5 is not alkoxy. More preferably, When the A ring 
is aryl or heteroaryl and U is C, then R5 is H or F, preferably 
H. 

[0083] In some embodiments of the compounds of For 
mula IV, one of W, X, Y and Z is N. In other embodiments 
of the compounds of Formula IV, tWo of W, X, Y and Z are 
N. In any of the embodiments, preferably one or tWo of Q, 
T, U and V are N. In preferred embodiments, B and D both 
are N. 

[0084] Further additional compounds in addition to the 
compounds represented by Formulae IV, IVa, IVb, V, Va, 
Vb, Vc, VI, VIa and VIb, and all embodiments thereof, 
Which are useful in the methods of the present invention, 
particularly the methods of inhibiting tubulin, inhibiting 
topoisomerase II, activating caspase-3 and inducing apop 
tosis, and treating diseases and disorders responsive to the 
inhibition of tubulin or topoisomerase II, activating 
caspase-3 and inducing apoptosis, include compounds 
according to Formula VI: 

(V1) 

or pharmaceutically acceptable salts or solvates thereof, 
Wherein: 

[0085] 

[0086] 

[0087] R2-R4, R6-Rl3 are independently H, halo, N3, OH, 
thiol, nitro, CN, NH2, C1_6 alkyl, C2_6 alkenyl, C2_6 
alkynyl, Cl_6 alkoxy, Cl_6 alkylthiol, halo-Cl_6 alkyl, C2_6 
alkenyl-Oi, C2_6 alkynyl-Oi, hydroxy-Cl_6 alkyl, C1_6 
alkoxy-Cl_6 alkyl, Cl_6 acyl, Cl_6 acyloxy, ‘CL6 alkyl 
C(O)OiCl_6 alkyl, iC(O)O%l_6 alkyl, Cl_6 alkyl 
C(O)OiCl_6 alkyl-, C1_6 acylamido, iN(Ra)(Rb), 4C1’6 

R1 is methyl or ethyl, preferably methyl; 

R5 is H or F, preferably H; 
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alkyl-C(O)I\I(Ra)(Rb), *C(O)N(Ra)(Rb), N(R=*)(Rb)* 
C1_6 alkyl-, 3, 4, 5, or 6-membered carbocycle, hetero 
cycle, aryl, or heteroaryl, Wherein Ra and Rb are indepen 
dently H, OH(Ra and Rb are not both OH), C2_6 
hydroxyalkyl, or C1_6 alkyl, or Ra and Rb together With the 
nitrogen atom to Which they are both linked form a 3, 4, 
5 or 6-membered heterocycle (e.g., piperidinyl, pyrrolidi 
nyl, and morpholinyl); Wherein any of the groups is 
optionally substituted With 1-3 substituents Wherein each 
substituent is independently halo, N3, OH, thiol, nitro, 
CN, Cl_6 alkyl, C2_6 alkenyl, C2_6 alkynyl, Cl_6 alkoxy, 
Cl’6 alkylthiol, C2_6 alkenyl-Oi, C2_6 alkynyl-Oi, 
hydroxy-Clr6 alkyl, Cl_6 alkoxy-Cl_6 alkyl, Cl_6 acyl, Cl_6 
acyloxy, iCL6 alkyl-C(O)O4Cl_6 alkyl, iC(O)Oi 
C1_6 alkyl, C1_6 alkyl-C(O)O4Cl_6 alkyl-, C1_6 acyla 
mido, iN(Ra)(Rb), ‘CL6 alkyl-C(O)N(Ra)(Rb), 
iC(O)N(Ra)(Rb), N(Ra)(Rb)%l_6 alkyl-, Wherein Ra 
and Rb are independently H, OH (Ra and Rb are not both 
OH), C2_6 hydroxyalkyl, or C1_6 alkyl or Ra and Rb 
together With the nitrogen atom to Which they are both 
linked form a 3, 4, 5 or 6-membered heterocycle, Wherein 
optionally any tWo adjacent R7-Rll groups together form 
a 3, 4, 5 or 6-membered carbocycle or heterocycle; and 

[0088] B, D, Q, T, U and V are independently C or N, 
provided that at least one of B and D is N; Wherein When 
B, D, Q, T, U or V is N, then there is no substituent at the 
N. 

[0089] In some embodiments of the compounds according 
to Formula VI, one or tWo of Q, T, U and V are N. In 
preferred embodiments, both B and D are N. 

[0090] Further additional compounds useful in such meth 
ods, particularly the methods of inhibiting tubulin, inhibiting 
topoisomerase II, activating caspase-3 and inducing apop 
tosis, and treating diseases and disorders responsive to the 
inhibition of tubulin or topoisomerase II, activating 
caspase-3 and inducing apoptosis, include compounds 
according to Formula VIa: 

(VIa) 
R10 

R11 R9 

or pharmaceutically acceptable salts or solvates thereof, 
Wherein: 

[0091] 
[0092] R5 is H or F, preferably H; 

[0093] R2-R4, R6-Rll are independently H, halo, N3, OH, 
thiol, nitro, CN, NH2, C1_6 alkyl, C2_6 alkenyl, C2_6 
alkynyl, C1_6 alkoxy, C1_6 alkylthiol, halo-C1_6 alkyl, C2_6 

R1 is methyl or ethyl, preferably methyl; 
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alkenyl-Oi, C2_6 alkynyl-Oi, hydroxy-Cl_6 alkyl, C1_6 
alkoxy-Cl_6 alkyl, C1_6 acyl, C1_6 acyloxy, ‘CL6 alkyl 
C(O)OiCl_6 alkyl, iC(O)O4Cl_6 alkyl, Cl_6 alkyl 
C(O)OiCl_6 alkyl-, Cl_6 acylamido, iN(Ra)(Rb), 4C1’6 
a11<y1-C(O)I\T(Ra)(Rb), *C(O)N(Ra)(Rb), N(Ra)(Rb)* 
Cl_6 alkyl-, 3, 4, 5, or 6-membered carbocycle, hetero 
cycle, aryl, or heteroaryl, wherein Ra and Rb are indepen 
dently H, OH(Ra and Rb are not both OH), C2_6 
hydroxyalkyl, or C 16 alkyl, or Ra and Rb together With the 
nitrogen atom to Which they are both linked form a 3, 4, 
5 or 6-membered heterocycle (e.g., piperidinyl, pyrrolidi 
nyl, and morpholinyl); Wherein any of the groups is 
optionally substituted With 1-3 substituents Wherein each 
substituent is independently halo, N3, OH, thiol, nitro, 
CN, C1_6 alkyl, C2_6 alkenyl, C2_6 alkynyl, C1_6 alkoxy, 
Cl’6 alkylthiol, C2_6 alkenyl-Oi, C2_6 alkynyl-Oi, 
hydroxy-Clr6 alkyl, C1_6 alkoxy-Cl_6 alkyl, C1_6 acyl, C1_6 
acyloxy, ‘CL6 alkyl-C(O)O4Cl_6 alkyl, iC(O)Oi 
Cl_6 alkyl, C1_6 alkyl-C(O)O4Cl_6 alkyl-, C1_6 acyla 
mido, iN(Ra)(Rb), 4cm a1ky1-C(O)N(Ra)(Rb), 
%(O)N(Ra)(Rb), N(Ra)(Rb)%l_6 alkyl-, Wherein Ra 
and Rb are independently H, OH (Ra and Rb are not both 
OH), C2_6 hydroxyalkyl, or Cl_6 alkyl or Ra and Rb 
together With the nitrogen atom to Which they are both 
linked form a 3, 4, 5 or 6-membered heterocycle, Wherein 
optionally any tWo adjacent R7-Rll groups together form 
a 3, 4, 5 or 6-membered carbocycle or heterocycle; and 

[0094] Q, T, U and V are independently C or N, Wherein 
When Q, T, U or V is N, then there is no substituent at the 
N. 

[0095] In some embodiments of the compounds according 
to Formula Vla, one or tWo of Q, T, U and V are N. 

[0096] Still further additional compounds useful in such 
methods, particularly the methods of inhibiting tubulin or 
topoisomerase II, activating caspase-3 and inducing apop 
tosis, and treating diseases and disorders responsive to the 
inhibition of tubulin or topoisomerase II, activating 
caspase-3 and inducing apoptosis, include compounds 
according to Formula Vlb: 

or pharmaceutically acceptable salts or solvates thereof, 
Wherein: 

[0097] R1 is methyl or ethyl, more preferably methyl; 

[0098] R5 is H or F, preferably H; 

[0099] R2-R4, R6-Rll are independently H, halo, N3, OH, 
thiol, nitro, CN, NH2, C1_6 alkyl, C2_6 alkenyl, C2_6 
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alkynyl, C1_6 alkoxy, C1_6 alkylthiol, halo-C1_6 alkyl, C2_6 
alkenyl-Oi, C2_6 alkynyl-Oi, hydroxy-Cl_6 alkyl, C1_6 
alkoxy-C1_6 alkyl, C1_6 acyl, C1_6 acyloxy, iCL6 alkyl 
C(O)OiCl_6 alkyl, iC(O)OiC1_6 alkyl, Cl_6 alkyl 
C(O)OiCl_6 alkyl-, C1_6 acylamido, iN(Ra)(Rb), 4C1’6 
alkyl-C(O)N(Ra)(Rb), iC(O)N(Ra)(Rb), N(Ra)(Rb)i 
C1_6 alkyl-, 3, 4, 5, or 6-membered carbocycle, hetero 
cycle, aryl, or heteroaryl, Wherein Ra and Rb are indepen 
dently H, OH(Ra and Rb are not both OH), C2_6 
hydroxyalkyl, or C1_6 alkyl, or Ra and Rb together With the 
nitrogen atom to Which they are both linked form a 3, 4, 
5 or 6-membered heterocycle (e.g., piperidinyl, pyrrolidi 
nyl, and morpholinyl); Wherein any of the groups is 
optionally substituted With 1-3 substituents Wherein each 
substituent is independently halo, N3, OH, thiol, nitro, 
CN, Cl_6 alkyl, C2_6 alkenyl, C2_6 alkynyl, Cl_6 alkoxy, 
Cl’6 alkylthiol, C2_6 alkenyl-Oi, C2_6 alkynyl-Oi, 
hydroxy-Clr6 alkyl, Cl_6 alkoxy-Cl_6 alkyl, Cl_6 acyl, Cl_6 
acyloxy, iCL6 alkyl-C(O)O4Cl_6 alkyl, iC(O)Oi 
C1_6 alkyl, C1_6 alkyl-C(O)O4Cl_6 alkyl-, C1_6 acyla 
mido, iN(Ra)(Rb), %l_6 a1ky1-C(O)N(Ra)(Rb), 
iC(O)N(Ra)(Rb), N(Ra)(Rb)%l_6 alkyl-, Wherein Ra 
and Rb are independently H, OH (Ra and Rb are not both 
OH), C2_6 hydroxyalkyl, or C1_6 alkyl or Ra and Rb 
together With the nitrogen atom to Which they are both 
linked form a 3, 4, 5 or 6-membered heterocycle, Wherein 
optionally any tWo adjacent R7-Rll groups together form 
a 3, 4, 5 or 6-membered carbocycle or heterocycle. 

[0100] In the various embodiments of the above methods 
of the present invention, preferably the compounds admin 
istered in the methods of the invention are able to induce 
caspase activation as determined by the method and under 
conditions (measurement at 24 hours) described in Example 
143, preferably at an EC5O no greater than 1,000 nM, more 
preferably at an EC5O no greater than about 500 nM, more 
preferably at an EC5O no greater than about 200 nM, more 
preferably at an EC5O no greater than about 100 nM, even 
more preferably at an EC5O no greater than about 50 nM, and 
most preferably at an EC5O no greater than about 10 nM. 
Also preferred in the above methods of the invention are 
compounds of Formula l-Vlb, and pharmaceutically accept 
able salts or solvates thereof, that are able to inhibit tubulin 
at an 1C5O of no greater than about 2,000 nM, more prefer 
ably no greater than about l,000 nM, most preferably less 
than about 500 nM, as determined by the method and under 
conditions described in Example 145. 

[0101] Exemplary compounds useful in the methods of the 
invention include, but are not limited to, compounds in 
Examples 1-142; and pharmaceutically acceptable salts or 
solvates thereof, and: 

[0102] (2-Chloro-quinaZolin-4-yl)-(4-methoxy-phenyl) 
methyl-amine; 

[0103] (2-Chloro-quinaZolin-4-yl)-(4-methyl-phenyl)-me 
thyl-amine; 

[0104] (2-Chloro-quinaZolin-4-yl)-(4-chloro-phenyl)-me 
thyl-amine; 

[0105] (2-Chloro-quinaZolin-4-yl)-(4-nitro-phenyl)-me 
thyl-amine; 

[0106] (2-Chloro-quinaZolin-4-yl)-(4-tri?uoromethoxy 
phenyl) -methyl-amine; 
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(1V) 

wherein 

[0207] R1 is methyl or ethyl, and preferably methyl; Aring 
is a carbocycle, aryl or heteroaryl; 

[0208] RZ-Rl7 are independently H, halo, N3, OH, thiol, 
nitro, CN, NH2, C1_6 alkyl, C2_6 alkenyl, C2_6 alkynyl, 
Cl’6 alkoxy, Cl_6 alkylthiol, halo-Cl_6 alkyl, C2_6 alkenyl 
Oi, C2_6 alkynyl-Oi, hydroxy-Cl_6 alkyl, C1_6 alkoxy 
Cl_6 alkyl, Cl_6 acyl, Cl_6 acyloxy, 4Cl_6 alkyl-C(O)Oi 
Cl_6 alkyl, %(O)OiCl_6 alkyl, Cl_6 alkyl-C(O)Oi 
Cl_6 alkyl-, C1_6 acylamido, iN(Ra)(Rb), iCL6 alkyl 
C(O)N(Ra)(Rb), %(O)N(Ra)(Rb), N(Ra)(Rb)*C1_6 
alkyl-, 3, 4, 5, or 6-membered carbocycle, heterocycle, 
aryl, or heteroaryl, Wherein Ra and Rb are independently 
H, OH(Ra and Rb are not both OH), C2_6 hydroxyalkyl, or 
Cl_6 alkyl, or Ra and Rb together With the nitrogen atom 
to Which they are both linked form a 3, 4, 5 or 6-mem 
bered heterocycle (e.g., piperidinyl, pyrrolidinyl, and 
morpholinyl); Wherein any of the groups is optionally 
substituted With 1-3 substituents Wherein each substituent 
is independently halo, N3, OH, thiol, nitro, CN, C 16 alkyl, 
C2_6 alkenyl, C2_6 alkynyl, C1_6 alkoxy, C1_6 alkylthiol, 
C276 alkenyl-Oi, C2_6 alkynyl-Oi, hydroxy-Cl_6 alkyl, 
Cl’6 alkoxy-Cl_6 alkyl, C1_6 acyl, C1_6 acyloxy, 4Cl_6 
alkyl-C(O)O%l_6 alkyl, %(O)OiCl_6 alkyl, Cl_6 
alkyl-C(O)O4Cl_6 alkyl-, C1_6 acylamido, iN(Ra)(Rb), 
%1_6 a11<y1-C(O)I\I(Ra)(Rb), *C(O)N(Ra)(Rb), 
N(Ra)(Rb)iCl_6 alkyl-, Wherein Ra and Rb are indepen 
dently H, OH(Ra and Rb are not both OH), C2_6 hydroxy 
alkyl, or C l_6 alkyl or Ra and Rb together With the nitrogen 
atom to Which they are both linked form a 3, 4, 5 or 
6-membered heterocycle, Wherein optionally any tWo 
adjacent R7-Rll groups together form a 3, 4, 5 or 6-mem 
bered carbocycle or heterocycle, With the proviso that 
When A ring is aryl or heteroaryl, then there are no 
substituents Rl4-Rl7; and With the proviso that When A 
ring is aryl or heteroaryl and U is C, then R5 is H or F, 
preferably H; and 

[0209] B, D, Q, T, U, V, W, X, Y and Z are independently 
C or N, Wherein at least one of B and D is N; Wherein 
When B, D, W, X, Y or Z is N, then there is no substituent 
at the N; and Wherein When A is heteroaryl and Q, T, U 
or V is N, then there is no substituent at the N; and 

[0210] Wherein When A is carbocycle and W, X, Y and Z 
are all carbon atoms, then the compound is not 2-amino 
4-(N-ethylanilino)-5,6,7,8-tetrahydro-quinaZoline; and 
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Wherein WhenA is benZo and W, X, Y and Z are all C, then 
(1) R9 is not (C1_3 alkyl)OC(O)alkoXy-; and (2) When R9 
is H, then at least one of R8 and R10 are not H or C1_6 
alkyl, or halo; and 

[0211] Wherein WhenA is heteroaryl and W, X, Y and Z are 
all C, When R9 is H, then at least one of R8 and R10 is not 
H or alkyl, provided that R8 and R10 may be both alkyl. 

[0212] Preferably When R9 is H then R8 or R1O or both are 
independently selected from the group OH; N3; iXRZa 
Wherein X is S or O and R2a is C1_6 alkyl (preferably C1_3 
alkyl, more preferably CH3) optionally substituted With OH 
or halo; iNH(R2b) or N(R2b)(R2C) Wherein R2b and R20 are 
independently C1_6 alkyl (preferably Cl_3 alkyl, more pref 
erably CH3) optionally substituted With OH or halo (pref 
erably F, and Wherein optionally R2b and R20 may together 
form a 3-6 membered heterocycle; and 4C(O)OR2G1 
Wherein R2‘,1 is C1_6 alkyl (preferably Cl_3 alkyl); and more 
preferably R9 is not H. 

[0213] In some embodiments of the compounds of For 
mula IV, one of W, X, Y and Z is N. In other embodiments 
of the compounds of Formula IV, tWo of W, X, Y and Z are 
N. In any of the embodiments, preferably one or tWo of Q, 
T, U and V are N. In preferred embodiments, B and D both 
are N. 

[0214] One group of the compounds of the present inven 
tion are represented by Formula IVa: 

(IVa) 

or a pharmaceutically acceptable salt or solvate thereof, 
Wherein: 

[0215] R1 is methyl, ethyl, preferably methyl; 

[0216] RZ-Rl7 are independently H, halo, N3, OH, thiol, 
nitro, CN, NH2, Cl_6 alkyl, C2_6 alkenyl, C2_6 alkynyl, 
Cl’6 alkoxy, C1_6 alkylthiol, halo-C1_6 alkyl, C2_6 alkenyl 
Oi, C2_6 alkynyl-Oi, hydroxy-Cl_6 alkyl, C1_6 alkoxy 
C1_6 alkyl, C1_6 acyl, C1_6 acyloxy, 4Cl_6 alkyl-C(O)Oi 
C1_6 alkyl, 4C(O)OiCl_6 alkyl, C1_6 alkyl-C(O)Oi 
Cl_6 alkyl-, Cl_6 acylamido, iN(Ra)(Rb), 4Cl_6 alkyl 
C(O)N(Ra)(Rb), *C(O)N(Ra)(Rb), N(Ra)(Rb)%1.6 
alkyl-, 3, 4, 5, or 6-membered carbocycle, heterocycle, 
aryl, or heteroaryl, Wherein Ra and Rb are independently 
H, OH(Ra and Rb are not both OH), C2_6 hydroxyalkyl, or 
C1_6 alkyl, or Ra and Rb together With the nitrogen atom 
to Which they are both linked form a 3, 4, 5 or 6-mem 
bered heterocycle (e.g., piperidinyl, pyrrolidinyl, and 
morpholinyl); Wherein any of the groups is optionally 
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substituted With 1-3 substituents wherein each substituent 
is independently halo, N3, OH, thiol, nitro, CN, C1_6 alkyl, 
C2_6 alkenyl, C2_6 alkynyl, C1_6 alkoxy, C1_6 alkylthiol, 
C276 alkenyl-Oi, C2_6 alkynyl-Oi, hydroxy-Cl_6 alkyl, 
Cl’6 alkoxy-Cl_6 alkyl, C1_6 acyl, C1_6 acyloxy, ‘CL6 
alkyl-C(O)O%l_6 alkyl, %(O)OiCl_6 alkyl, Cl_6 
alkyl-C(O)O4Cl_6 alkyl-, C1_6 acylamido, iN(Ra)(Rb), 
%1.6 a11<y1-C(O)I\I(Ra)(Rb), *C(O)N(Ra)(Rb), 
N(Ra)(Rb)iCl_6 alkyl-, Wherein Ra and Rb are indepen 
dently H, OH (Ra and Rb are not both OH), C2_6 hydroxy 
alkyl, or C l_6 alkyl or Ra and Rb together With the nitrogen 
atom to Which they are both linked form a 3, 4, 5 or 
6-membered heterocycle, Wherein optionally any tWo 
adjacent R7-Rll groups together form a 3, 4, 5 or 6-mem 
bered carbocycle or heterocycle; and 

[0217] B, D, W, X, Y, and Z are independently C or N, 
provided that at least one of B and D is N, at least one of 
W,X,Y,andZisN,andWhenB,D,W,X,YorZisN 
then there is no substituent at the N. 

[0218] In some embodiments, one of X, Y, W and Z is N. 
In other embodiments, tWo of X, Y, W and Z are N. 
Preferably D is nitrogen, and more preferably both B and D 
are N. 

[0219] In a preferred embodiment, compounds of the 
present invention have Formula IVa, or a pharmaceutically 
acceptable salt or solvate thereof, Wherein: 

[0220] R1 is methyl or ethyl, preferably methyl; 

[0221] R2 is a member of the group consisting of H, halo, 
N3, Cl_4 alkoxy, Cl_4 alkylthiol, hydroxyCl_4 alkyl, Cl_4 
alkyl, and iN(Ra)(Rb) Wherein Ra and Rb are indepen 
dently H, OH(Ra and Rb are not both OH), C2_4 hydroxy 
alkyl, or C1_4 alkyl or Ra and Rb together With the nitrogen 
atom to Which they are both linked form a 3, 4, 5 or 
6-membered heterocycle; each of the member being 
optionally substituted by 1-4 substituents Wherein each 
substituent is independently halo, OH, or Cl_4 alkyl; 

[0222] R7 and R11 are independently H, halo (preferably 
F), CH3, or OCH3; 

[0223] R8 and R10 are independently H, halo (preferably F 
or Cl), Cl_3 alkyl (preferably CH3) optionally substituted 
With halo (preferably 1-3 F), Cl_3 alkoxy (preferably 
OCH3), or Cl_3 alkylthiol (preferably iSiCH3); 

[0224] R9 is H, OH, Cl, N3, C1_4 alkoxy, C1_4 alkylthiol, 
hydroxyCl4 alkyl, C l_4 alkyl, 4COOR° Wherein RC is C1_3 
alkyl, or iN(Ra)(Rb) Wherein Ra and Rb are indepen 
dently H, OH(Ra and Rb are not both OH), C2_4 hydroxy 
alkyl, or C1_4 alkyl or Ra and Rb together With the nitrogen 
atom to Which they are both linked form a 3, 4, 5 or 
6-membered heterocycle; each of the member being 
optionally substituted by 1-4 substituents Wherein each 
substituent is independently halo, OH, or C1_4 alkyl; and 
optionally tWo adjacent R8, R9, and R10 groups may 
together form a 3, 4, 5, or 6-membered carbocycle, 
heterocycle, preferably heterocyle; and 

[0225] B, D, W, X, Y, and Z are independently C or N, and 
at least one of B and D is N, at least one of W, X, Y and 
Z is N, and When B, D, W, X, Y, or Z is N then there is 
no substituent at the N. Preferably D is N. In some 
embodiments, both B and D are N. 
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[0226] In speci?c embodiments, only one of W, X, Y and 
Z is N. In other speci?c embodiments, tWo of W, X, Y and 
Z are N. 

[0227] In preferred embodiments of the compound of 
Formula IVa, R9 is selected from the group: 

[0228] iORga, Wherein R9a is methyl, ethyl, ?uoromethyl 
(CH2F, CHF2, CF3), or ?uoroethyl; 

[0229] iN3; 

[0230] iN(CH3)2; 

[0231] iNHCH3; and 

[0232] iCOORgb, Wherein R9b is H or C1_2 alkyl. 

[0233] Another group of compounds of the present inven 
tion are represented by Formula IVb: 

(IVb) 
R10 

R11 R9 

R1 
R14 \N R8 

R4 R3 
R15 R7 

\ B\ 
R5 R12 

/ 
R16 D R2 

R6 | 
R17 R13 

or pharmaceutically acceptable salts or solvates thereof, 
Wherein: 

[0234] RZ-Rl7 are independently H, halo, N3, OH, thiol, 
nitro, CN, NH2, C1_6 alkyl, C2_6 alkenyl, C2_6 alkynyl, 
Cl’6 alkoxy, Cl_6 alkylthiol, halo-Cl_6 alkyl, C2_6 alkenyl 
Oi, C2_6 alkynyl-Oi, hydroxy-Cl_6 alkyl, C1_6 alkoxy 
C1_6 alkyl, C1_6 acyl, C1_6 acyloxy, ‘CL6 alkyl-C(O)Oi 
C1_6 alkyl, 4C(O)OiCl_6 alkyl, C1_6 alkyl-C(O)Oi 
C1_6 alkyl-, C1_6 acylamido, iN(Ra)(Rb), ‘CL6 alkyl 
C(O)N(Ra)(Rb), *C(O)N(Ra)(Rb), N(Ra)(Rb)%1.6 
alkyl-, 3, 4, 5, or 6-membered carbocycle, heterocycle, 
aryl, or heteroaryl, Wherein Ra and Rb are independently 
H, OH(Ra and Rb are not both OH), C2_6 hydroxyalkyl, or 
C1_6 alkyl, or Ra and Rb together With the nitrogen atom 
to Which they are both linked form a 3, 4, 5 or 6-mem 
bered heterocycle (e.g., piperidinyl, pyrrolidinyl, and 
morpholinyl); Wherein any of the groups is optionally 
substituted With 1-3 substituents Wherein each substituent 
is independently halo, N3, OH, thiol, nitro, CN, Cl_6 alkyl, 
C2_6 alkenyl, C2_6 alkynyl, C1_6 alkoxy, C1_6 alkylthiol, 
C276 alkenyl-Oi, C2_6 alkynyl-Oi, hydroxy-Cl_6 alkyl, 
Cl’6 alkoxy-Cl_6 alkyl, Cl_6 acyl, Cl_6 acyloxy, ‘CL6 
alkyl-C(O)O%l_6 alkyl, %(O)OiCl_6 alkyl, Cl_6 
alkyl-C(O)O4Cl_6 alkyl-, Cl_6 acylamido, iN(Ra)(Rb), 
*CM a11<y1-C(O)I\I(Ra)(Rb)s *C(O)N(Ra)(Rb), 
N(Ra)(Rb)4Cl_6 alkyl-, Wherein Ra and Rb are indepen 
dently H, OH (Ra and Rb are not both OH), C2_6 hydroxy 
alkyl, or C1_6 alkyl or Ra and Rb together With the nitrogen 
atom to Which they are both linked form a 3, 4, 5 or 
6-membered heterocycle, Wherein optionally any tWo 
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adjacent R7-Rll groups together form a 3, 4, 5 or 6-mem 
bered carbocycle or heterocycle; and 

[0235] B and D are independently C or N, provided that at 
least one of B and D is N, and When B or D is N then there 
is no substituent at the N; With the proviso that said 
compound is not 2-amino-4-(N-ethylanilino)-5,6,7,8-tet 
rahydro-quinaZoline. 

[0236] Preferably, in the compounds of Formula IVb, D is 
N, and more preferably both B and D are N. 

[0237] In preferred embodiments, When R1 is ethyl then at 
least one of R8, R9, and R10 is not H; preferably R9 is not H. 
Also preferably, When R9 is H then R8 or R1O or both are 
independently selected from the group OH; N3; amido; 
N-dimethylamido; iXRga Wherein X is S or O and R9a is 
Cl’6 alkyl (preferably Cl_3 alkyl, more preferably CH3) 
optionally substituted With OH or halo; C l_3 alkyl optionally 
substituted With halo (preferably F); iN(Ra)(Rb) wherein 
R:1 and Rb are independently H, OH(Ra and Rb are not both 
OH), or C1_6 alkyl (preferably Cl_3 alkyl, more preferably 
CH3) optionally substituted With OH or halo (preferably F, 
and Wherein optionally R2b and R20 may together form a 3-6 
membered heterocycle; and 4C(O)OR° Wherein RC is Cl_6 
alkyl (preferably Cl_3 alkyl). 

[0238] In a preferred embodiment of the compound of 
Formula IVb: 

[0239] R1 is methyl or ethyl, preferably methyl; 

[0240] R3-R6, Rlz-Rl7 are as de?ned above; 

[0241] R2 is a member of the group consisting of H, halo, 
N3, Cl_4 alkoxy, C1_4 alkylthiol, hydroxyCl_4 alkyl, Cl_4 
alkyl, and iN(Ra)(Rb) Wherein Ra and Rb are indepen 
dently H, OH(Ra and Rb are not both OH), C2_4 hydroxy 
alkyl, or C1_4 alkyl or Ra and Rb together With the nitrogen 
atom to Which they are both linked form a 3, 4, 5 or 
6-membered heterocycle; each of the member being 
optionally substituted by 1-4 substituents Wherein each 
substituent is independently halo, OH, or C1_4 alkyl; 

[0242] R7 and R11 are independently H, halo (preferably 
F), CH3, or OCH3; 

[0243] R8 and R10 are independently H, halo (preferably F 
or Cl), Cl_3 alkyl (preferably CH3) optionally substituted 
With halo (preferably l-3 F), Cl_3 alkoxy (preferably 
OCH3), or Cl_3 alkylthiol (preferably iSiCH3); 

[0244] R9 is OH, Cl, N3, C1_4 alkoxy, C1_4 alkylthiol, 
hydroxyCl4 alkyl, C l_4 alkyl, 4COOR° Wherein RC is C1_3 
alkyl, or iN(Ra)(Rb) Wherein Ra and Rb are indepen 
dently H, OH(Ra and Rb are not both OH), C2_4 hydroxy 
alkyl, or C1_4 alkyl or Ra and Rb together With the nitrogen 
atom to Which they are both linked form a 3, 4, 5 or 
6-membered heterocycle; each of the member being 
optionally substituted by l-4 substituents Wherein each 
substituent is independently halo, OH, or Cl_4 alkyl; and 
optionally tWo adjacent R8, R9, and R10 groups may 
together form a 3, 4, 5, or 6-membered carbocycle, 
heterocycle, preferably heterocyle; and B and D are 
independently C or N, and at least one of B and D is N. 
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[0245] In more preferred embodiments of the compound 
of Formula IVa, R9 is selected from the group: 

[0246] iORga, Wherein R9a is methyl, ethyl, ?uoromethyl 
(e.g., CH2F, CHF2, CF3), ?uoroethyl; 
[0247] iN3; 

[0249] iNHCH3; and 
[0250] iCOORgb, Wherein R9b is H or C1_2 alkyl. 
[0251] Other novel compounds of the present invention 
are those represented by Formula V: 

or a pharmaceutically acceptable salt or solvate thereof, 
Wherein: 

[0252] R1 is methyl or ethyl, preferably methyl; 
[0253] R5 is H, F, Cl, N3, methyl, methoxy or NH2, With 

the proviso that When R5 is methoxy, R1 is methyl; 
Preferably R5 is H, F or N3, more preferably H or F, and 
most preferably H; 

[0254] R2-R4, and R6-Rl3 are independently H, halo, N3, 
OH, thiol, nitro, CN, NH2, C1_6 alkyl, C2_6 alkenyl, C2_6 
alkynyl, C1_6 alkoxy, C1_6 alkylthiol, halo-C1_6 alkyl, C2_6 
alkenyl-Oi, C2_6 alkynyl-Oi, hydroxy-Cl_6 alkyl, C1_6 
alkoxy-Cl_6 alkyl, C1_6 acyl, C1_6 acyloxy, iCL6 alkyl 
C(O)OiCl_6 alkyl, iC(O)OiC1_6 alkyl, Cl_6 alkyl 
C(O)Oi C1_6 alkyl-, C1_6 acylamido, iN(Ra)(Rb), 4C1’6 
alkyl-C(O)N(Ra)(Rb), iC(O)N(Ra)(Rb), N(Ra)(Rb)i 
C1_6 alkyl-, 3, 4, 5, or 6-membered carbocycle, hetero 
cycle, aryl, or heteroaryl, Wherein Ra and Rb are indepen 
dently H, OH(Ra and Rb are not both OH), C2_6 
hydroxyalkyl, or C1_6 alkyl, or Ra and Rb together With the 
nitrogen atom to Which they are both linked form a 3, 4, 
5 or 6-membered heterocycle (e.g., piperidinyl, pyrrolidi 
nyl, and morpholinyl); Wherein any of the groups is 
optionally substituted With l-3 substituents Wherein each 
substituent is independently halo, N3, OH, thiol, nitro, 
CN, C1_6 alkyl, C2_6 alkenyl, C2_6 alkynyl, C1_6 alkoxy, 
Cl’6 alkylthiol, C2_6 alkenyl-Oi, C2_6 alkynyl-Oi, 
hydroxy-Clr6 alkyl, Cl_6 alkoxy-Cl_6 alkyl, Cl_6 acyl, Cl_6 
acyloxy, iCL6 alkyl-C(O)O4Cl_6 alkyl, iC(O)Oi 
Cl_6 alkyl, Cl_6 alkyl-C(O)O4Cl_6 alkyl-, Cl_6 acyla 
mido, iN(Ra)(Rb), %l_6 a1ky1-C(O)N(Ra)(Rb), 
iC(O)N(Ra)(Rb), N(Ra)(Rb)%l_6 alkyl-, Wherein Ra 
and Rb are independently H, OH (Ra and Rb are not both 
OH), C2_6 hydroxyalkyl, or C1_6 alkyl or Ra and Rb 
together With the nitrogen atom to Which they are both 
linked form a 3, 4, 5 or 6-membered heterocycle, Wherein 
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optionally any tWo adjacent R7-Rll groups together form 
a 3, 4, 5 or 6-membered carbocycle or heterocycle; and 

[0255] B, D, Q, T, U, V, W, X, Y and Z are independently 
C or N, provided that at least one of B and D is N, and at 
least one of W, X, Y and Z is N, and Wherein When B, D, 
Q, T, U, V, W, X, Y or Z is N, then there is no substituent 
at the N. 

[0256] In a speci?c embodiment, preferably When R9 is H, 
at least one of R8 and R10 is not H, more preferably R9 is 
other than H. 

[0257] In some speci?c embodiments, B is C and D is N. 
In other speci?c embodiments, B is N and D is C. In 
preferred embodiments, both B and D are N. 

[0258] In one embodiment of the compounds of Formula 
V, R2 is H; halo; N3; 

[0259] Cl_6 alkyl (preferably Cl_3 alkyl, more preferably 
CH3) optionally substituted With OH or halo (preferably F. 
e.g., mono?uoro, di?uoro, or tri?uoro); 

[0260] iXRZa Wherein X is S or O, and R2a is C1_6 alkyl 
(preferably Cl_3 alkyl, more preferably CH3) optionally 
substituted With OH or halo (preferably F. e.g., mono?uoro-, 
di?uoro-, or tri?uoro-substituted); 

0261 iCO Rd, wherein R“1 is C _ alkyl, referably 2 1 3 p 

methyl or ethyl; or 

[0262] iN(Ra)(Rb) Wherein Ra and Rb are independently 
H, OH(Ra and Rb are not both OH), Cl_3 alkyl (preferably 
CH3), C1_6 hydroxyalkyl (preferably C2_3 hydroxyalkyl, 
more preferably iCH2CH2OH), or Cl_6 alkyl (preferably 
Cl’3 alkyl, more preferably CH3) that is optionally substituted 
With N(Re)(Rf) wherein R6 and Rf are independently H, 
OH(Re and Rf are not both OH), C l_3 alkyl (preferably CH3), 
or C2_3 hydroxyalkyl (preferably iCHZCHZOH), and 
Wherein optionally Ra and Rb together may form a 3, 4, 5 or 
6-membered heterocycle (e.g., piperidinyl, pyrrolidinyl, and 
morpholinyl). 
[0263] In another embodiment of the compound of For 
mula V, R2 is H, methyl, ethyl, Cl, F, ?uoromethyl (CH2F, 
CHF2, CF3), Cl_3 hydroxyalkyl (preferably CH2OH or 
CH2CH2OH), NH2, NH2OH, iNHCHzCHzOH, NHCH3, 
N(CH3)2, N3, morpholino, OCH3, OC2H5, or SCH3. 
[0264] In preferred embodiment, R2 is H, methyl, Cl, 
iCHZOH, iNHZ, iNHCH3, iNHCHzCHzOH, 
iOCH3, iscus, or %H2F. 
[0265] In one embodiment, R9 is selected from the group 
consisting of H; OH; Cl; N3; Cl_3 alkyl (preferably methyl 
or ethyl) or C1_3 haloalkyl (preferably mono?uoromethyl, 
di?uoromethyl, tri?uoromethyl); iORga, Wherein R9a is 
Cl’3 alkyl (i.e., methyl, ethyl, propyl, isopropyl) or C1_3 
haloalkyl (e.g., ?uoroalkyl, preferably ?uoromethyl, i.e., 
CHZF, CHF2, C113); *N(Ra)(Rb) Wherein Ra and Rb are 
independently H or Cl_3 alkyl; or iCOORgb, Wherein R9b 
is Cl_3 alkyl (preferably methyl or ethyl); and optionally R9 
and one of R8 and R10 together form a 3, 4, 5, or 6-membered 
heterocycle. 

[0266] In another embodiment, R9 is 4OCH3, iOCzHs, 
iN(CH3)2, icozcuy ADCHFZ, or N3. 
[0267] In yet another embodiment, When R9 is H, at least 
one of R8 and R10 is not H. In another embodiment, When R9 
is alkyl, R2 is not H. 
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[0268] In a speci?c embodiment, compounds of the inven 
tion include compounds of Formula V or pharmaceutically 
acceptable salts or solvates thereof, Wherein: 

[0269] R1 is C1_2 alkyl, and preferably R1 is methyl; 

[0270] R5 is H or F, preferably H; 

[0271] R2-R4, R6, Rs-Rlo, R12 and R13 are independently 
H; halo; N3; 
[0272] Cl_6 alkyl (preferably Cl_3 alkyl, more prefer 

ably CH3) optionally substituted With 1, 2 or 3 sub 
stituents, each substituent being independently OH, 
halo, Cl_3 alkoxy, (halo) Cl_3 alkoxy, iN(Ra)(Rb) 
Where Ra and Rb are independently H, OH(Ra and Rb 
are not both OH), C2_6 hydroxyalkyl, or C1_6 alkyl or Ra 
and Rb together With the nitrogen atom to Which they 
are both linked form a 3, 4, 5 or 6-membered hetero 
cycle; 

[0273] iXR° Wherein X is S or O and RC is C1_6 alkyl 
(preferably C l_3 alkyl, more preferably CH3) optionally 
substituted With 1, 2 or 3 substituents, each substituent 
being independently OH, halo, Cl_3 alkoxy, C2-C4 
alkenyl, C2-C4 alkynyl, 

[0274] iN(Ra)(Rb) Where Ra and Rb are independently 
H, OH(Ra and Rb are not both OH), C2_6 hydroxyalkyl, 
or C1_6 alkyl or Ra and Rb together With the nitrogen 
atom to Which they are both linked form a 3, 4, 5 or 
6-membered heterocycle; 

[0275] i(CO_3 alkyl)CO2Rd, wherein R“1 is an C1_6 alkyl 
(preferably Cl_3 alkyl, more preferably methyl or ethyl) 
optionally substituted With 1, 2 or 3 substituents, each 
substituent being independently OH, halo, Cl_3 alkoxy 
(e.g., ?uoroalkoxy), 

[0276] iN(Ra)(Rb) Where Ra and Rb are independently 
H, OH(Ra and Rb are not both OH), C2_6 hydroxyalkyl, 
or C1_6 alkyl or Ra and Rb together With the nitrogen 
atom to Which they are both linked form a 3, 4, 5 or 
6-membered heterocycle; or iN(Ra) (Rb) Where Ra and 
Rb are independently H; OH(Ra and Rb are not both 
OH); C2_6 hydroxyalkyl; C1_6 alkyl; or C1_6 alkyl sub 
stituted With iN(Re)(Rf) where R6 and Rf are inde 
pendently H, OH(Re and Rf are not both OH), or C1_3 
alkyl; Wherein optionally Ra and Rb together, and/ or R6 
and Rf together, With the nitrogen atom to Which they 
are linked form a 3, 4, 5 or 6-membered heterocycle; 
preferably When R9 is H, at least one of R8 and R10 is 
not H, more preferably R9 is other than H. 

[0277] R7 and R11 are independently H, halo (preferably F 
or Cl, more preferably F), Cl_3 alkyl (preferably CH3), or 
Cl_4 alkoxy (preferably OCH3); and 

[0278] B, D, Q, T, U, V, W, X, Y, and Z are as de?ned 
above, provided that When B, D, Q, T, U, V, W, X, Y or 
Z is N there is no substituent at the N. 

[0279] In another preferred embodiment of the com 
pounds of Formula V, 

[0280] R1 is methyl or ethyl, more preferably methyl; 

[0281] R2 is H; halo; N3; 
[0282] C1_6 alkyl (preferably Cl_3 alkyl, more preferably 
CH3) optionally substituted With OH or halo (preferably F. 
e.g., mono?uoro, di?uoro, or tri?uoro); 












































































































































































































