
2-AMIN0THIAZ0LE-4-CARB0XYLIC AMIDES AS PROTEIN KINASE
INHIBITORS FIELD OF THE INVENTION The present
invention relates to novel Anilinopiperazine
Derivatives, compositions comprising the
Anilinopiperazine Derivatives, and methods for using
the Anilinopiperazine Derivatives for treating or
preventing a proliferative disorder, an
anti-proliferative disorder, inflammation, arthritis,
a central nervous system disorder, a cardiovascular
disease, alopecia, a neuronal disease, an ischemic
injury, a viral disease, a fungal infection, or a
disorder related to the activity of a protein kinase.
BACKGROUND OF THE INVENTION Protein kinases are a
family of enzymes that catalyze phosphorylation of
proteins, in particular the hydroxyl group of specific
tyrosine, serine, or threonine residues in proteins.
Protein kinases are pivotal in the regulation of a
wide variety of cellular processes, including
metabolism, cell proliferation, cell differentiation,
and cell survival. Uncontrolled proliferation is a
hallmark of cancer cells, and can be manifested by a
deregulation of the cell division cycle in one of two
ways - making stimulatory genes hyperactive or
inhibitory genes inactive. Protein kinase inhibitors,
regulators or modulators alter the function of kinases
such as cyclin-dependent kinases (CDKs), mitogen
activated protein kinase (MAPK/ERK), glycogen synthase
kinase 3 (GSK3beta), Checkpoint (Chk) (e.g., CHK-1 ,
CHK-2 etc.) kinases, AKT kinases, JNK, and the like.
Examples of protein kinase inhibitors are described in
WO02/22610 A 1 and by Y. Mettey et a/., in J. Med.
Chem., 46:222-236 (2003). The cyclin-dependent kinases
are serine/threonine protein kinases, which are the
driving force behind the cell cycle and cell
proliferation. Misregulation of CDK function occurs
with high frequency in many important solid tumors.
Individual CDK's, such as, CDK1 , CDK2, CDK3, CDK4,
CDK5, CDK6 and CDK7, CDK8 and the like, perform
distinct roles in cell cycle progression and can be
classified as either G1S, or G2M phase enzymes. CDK2
and CDK4 are of particular interest because their
activities are frequently misregulated in a wide
variety of human cancers. CDK2 activity is required
for progression through G1 to the S phase of the cell
cycle, and CDK2 is one of the key components of the G
1 checkpoint.Checkpoints serve to maintain the proper
sequence of cell cycle events and allow the cell to
respond to insults or to proliferative signals, while
the loss of proper checkpoint control in cancer cells
contributes to tumorgenesis. The CDK2 pathway
influences tumorgenesis at the level of tumor
suppressor function (e.g. p52, RB, and p27) and
oncogene activation (cyclin E). Many reports have
demonstrated that both the coactivator, cyclin E, and
the inhibitor, p27, of CDK2 are either over- or
underexpressed, respectively, in breast, colon,
nonsmall cell lung, gastric, prostate, bladder,
non-Hodgkin's lymphoma, ovarian, and other cancers.
Their altered expression has been shown to correlate
with increased CDK2 activity levels and poor overall
survival. This observation makes CDK2 and its
regulatory pathways compelling targets for the
development of cancer treatments. A number of
adenosine d'-triphosphate (ATP) competitive small
organic molecules as well as peptides have been
reported in the literature as CDK inhibitors for the
potential treatment of cancers. U.S. 6,41 3,974, col.
1, line 23- col. 15, line 10 offers a good description
of the various CDKs and their relationship to various
types of cancer. Flavopiridol (shown below) is a
nonselective CDK inhibitor that is currently
undergoing human clinical trials, A. M. Sanderowicz et
al., J. CHn. Oncol. 16:2986-2999 (1998). Other known
inhibitors of CDKs include, for example, olomoucine
(J. Vesely et al., Eur. J. Biochem., 224:771-786
(1994)) and roscovitine (I. Meijer et al., Eur. J.
Biochem., 243:527-536 (1997)). U.S. 6,107,305
describes certain pyrazolo[3,4-b] pyridine compounds
as CDK inhibitors. An illustrative compound from the
'305 patent is:K. S. Kim et al., J. Med. Chem.
45:3905-3927 (2002) and WO 02/10162 disclose certain
aminothiazole compounds as CDK inhibitors. Another
series of protein kinases are those that play an
important role as a checkpoint in cell cycle
progression. Checkpoints prevent cell cycle
progression at inappropriate times, such as in
response to DNA damage, and maintain the metabolic
balance of cells while the cell is arrested, and in
some instances can induce apoptosis (programmed cell
death) when the requirements of the checkpoint have
not been met. Checkpoint control can occur in the G 1
phase (prior to DNA synthesis) and in G2, prior to
entry into mitosis. One series of checkpoints monitors
the integrity of the genome and, upon sensing DNA
damage, these "DNA damage checkpoints" block cell
cycle progression in Gi & G2 phases, and slow
progression through S phase. This action enables DNA
repair processes to complete their tasks before
replication of the genome and subsequent separation of
this genetic material into new daughter cells takes
place. Inactivation of CHK1 has been shown to
transduce signals from the DNA-damage sensory complex
to inhibit activation of the cyclin B/Cdc2 kinase,
which promotes mitotic entry, and abrogate G.sub.2
arrest induced by DNA damage inflicted by either
anticancer agents or endogenous DNA damage, as well as
result in preferential killing of the resulting
checkpoint defective cells. See, e.g., Peng et al.,
Science, 277:1501 -1505 (1997); Sanchez et al.,
Science, 277:1497-1501 (1997), Nurse, Cell,
9J.:865-867 (1997); Weinert, Science, 277:1450-1451
(1997); Walworth et al., Nature, 363:368-371 ( 1993);
and Al-Khodairy et al., Molec. Biol. Cell., 5:147-160
(1994).Selective manipulation of checkpoint control in
cancer cells could afford broad utilization in cancer
chemotherapeutic and radiotherapy regimens and may, in
addition, offer a common hallmark of human cancer
"genomic instability" to be exploited as the selective
basis for the destruction of cancer cells. A number of
factors place CHK1 as a pivotal target in DNA-damage
checkpoint control. The elucidation of inhibitors of
this and functionally related kinases such as
CDS1/CHK2, a kinase recently discovered to cooperate
with CHK1 in regulating S phase progression (see Zeng
et al., Nature, 395:507-510 (1998); Matsuoka, Science,
282:1893-1897 (1998)), could provide valuable new
therapeutic entities for the treatment of cancer.
Another group of kinases are the tyrosine kinases.
Tyrosine kinases can be of the receptor type (having
extracellular, transmembrane and intracellular
domains) or the non-receptor type (being wholly
intracellular). Receptor-type tyrosine kinases are
comprised of a large number of transmembrane receptors
with diverse biological activity. In fact, about 20
different subfamilies of receptor-type tyrosine
kinases have been identified. One tyrosine kinase
subfamily, designated the HER subfamily, is comprised
of EGFR (HER1), HER2, HER3 and HER4. Ligands of this
subfamily of receptors identified so far include
epithelial growth factor, TGF-alpha, amphiregulin,
HB-EGF, betacellulin and heregulin. Another subfamily
of these receptor-type tyrosine kinases is the insulin
subfamily, which includes INS-R, IGFIR, IR, and IR-R.
The PDGF subfamily includes the PDGF-alpha and beta
receptors, CSFIR, c-kit and FLK-II. The FLK family is
comprised of the kinase insert domain receptor (KDR),
fetal liver kinase-1(FLK-1), fetal liver kinase-4
(FLK-4) and the fms-like tyrosine kinase-1 (flt-1).
For detailed discussion of the receptor-type tyrosine
kinases, see Plowman etal., DN&P 7(61:334-339, 1994.
At least one of the non-receptor protein tyrosine
kinases, namely, LCK, is believed to mediate the
transduction in T-cells of a signal from the
interaction of a cell-surface protein (Cd4) with a
cross-linked anti-Cd4 antibody. A more detailed
discussion of non-receptor tyrosine kinases is
provided in Bolen, Oncogene, 8:2025- 2031 (1993). The
non-receptor type of tyrosine kinases is also
comprised of numerous subfamilies, including Src, Frk,
Btk, Csk, AbI, Zap70, Fes/Fps, Fak, Jak, Ack, and
LIMK. Each of these subfamilies is further sub-divided
into varyingreceptors. For example, the Src subfamily
is one of the largest and includes Src, Yes, Fyn, Lyn,
Lck, BIk, Hck, Fgr, and Yrk. The Src subfamily of
enzymes has been linked to oncogenesis. For a more
detailed discussion of the non-receptor type of
tyrosine kinases, see Bolen, Oncogene, 8:2025-2031
(1993). In addition to its role in cell-cycle control,
protein kinases also play a crucial role in
angiogenesis, which is the mechanism by which new
capillaries are formed from existing vessels. When
required, the vascular system has the potential to
generate new capillary networks in order to maintain
the proper functioning of tissues and organs. In the
adult, however, angiogenesis is fairly limited,
occurring only in the process of wound healing and
neovascularization of the endometrium during
menstruation. On the other hand, unwanted angiogenesis
is a hallmark of several diseases, such as
retinopathies, psoriasis, rheumatoid arthritis,
age-related macular degeneration, and cancer (solid
tumors). Protein kinases which have been shown to be
involved in the angiogenic process include three
members of the growth factor receptor tyrosine kinase
family; VEGF-R2 (vascular endothelial growth factor
receptor 2, also known as KDR (kinase insert domain
receptor) and as FLK 1) ; FGF-R (fibroblast growth
factor receptor); and TEK (also known as Tie-2).
VEGF-R2, which is expressed only on endothelial cells,
binds the potent angiogenic growth factor VEGF and
mediates the subsequent signal transduction through
activation of its intracellular kinase activity. Thus,
it is expected that direct inhibition of the kinase
activity of VEGF-R2 will result in the reduction of
angiogenesis even in the presence of exogenous VEGF
(see Strawn et al, Cancer Res., 56:3540-3545 (1996)),
as has been shown with mutants of VEGF-R2 which fail
to mediate signal transduction. Millauer et al, Cancer
Res., 56:1615-1620 (1996). Furthermore, VEGF-R2
appears to have no function in the adult beyond that
of mediating the angiogenic activity of VEGF.
Therefore, a selective inhibitor of the kinase
activity of VEGF-R2 would be expected to exhibit
little toxicity. Similarly, FGFR binds the angiogenic
growth factors aFGF and bFGF and mediates subsequent
intracellular signal transduction. Recently, it has
been suggested that growth factors such as bFGF may
play a critical role in inducing angiogenesis in solid
tumors that have reached a certain size. Yoshiji et
al., Cancer Research, 57: 3924-3928 (1997). Unlike
VEGF-R2, however, FGF-R is expressedin a number of
different cell types throughout the body and may or
may not play important roles in other normal
physiological processes in the adult. Nonetheless,
systemic administration of a small molecule inhibitor
of the kinase activity of FGF-R has been reported to
block bFGF-induced angiogenesis in mice without
apparent toxicity. Mohammad et al., EMBO Journal,
17:5996-5904 ( 1998). TEK (also known as Tie-2) is
another receptor tyrosine kinase expressed only on
endothelial cells which has been shown to play a role
in angiogenesis. The binding of the factor
angiopoietin-1 results in autophosphorylation of the
kinase domain of TEK and results in a signal
transduction process which appears to mediate the
interaction of endothelial cells with peri-endothelial
support cells, thereby facilitating the maturation of
newly formed blood vessels. The factor angiopoietin-2,
on the other hand, appears to antagonize the action of
angiopoietin- 1 on TEK and disrupts angiogenesis.
Maisonpierre et al., Science, 277:55-60 (1997). The
kinase, JNK, belongs to the mitogen-activated protein
kinase (MAPK) superfamily. JNK plays a crucial role in
inflammatory responses, stress responses, cell
proliferation, apoptosis, and tumorigenesis. JNK
kinase activity can be activated by various stimuli,
including the proinflammatory cytokines (TNF-alpha and



interleukin-1 ) , lymphocyte costimulatory receptors
(CD28 and CD40), DNAdamaging chemicals, radiation, and
Fas signaling. Results from the JNK knockout mice
indicate that JNK is involved in apoptosis induction
and T helper cell differentiation. Pim-1 is a small
serine/threonine kinase. Elevated expression levels of
Pim- 1 have been detected in lymphoid and myeloid
malignancies, and recently Pim-1 was identified as a
prognostic marker in prostate cancer. K. Peltola,
"Signaling in Cancer: Pim-1 Kinase and its Partners",
Annales Universitatis Turkuensis, Sarja - Ser. D Osa -
Tom. 616, (August 30, 2005),
http://kiriasto.utu.fi/iulkaisupalvelut/annaalit/2004/
D616.html . Pim-1 acts as a cell survival factor and
may prevent apoptosis in malignant cells. K. Petersen
Shay et al., Molecular Cancer Research 3:1 70-1 8 1
(2005). Aurora kinases (Aurora-A, Aurora-B, Aurora-C)
are serine/threonine protein kinases that have been
implicated in human cancer, such as colon, breast and
othersolid tumors. Aurora-A (also sometimes referred
to as AIK) is believed to be involved in protein
phosphorylation events that regulate the cell cycle.
Specifically, Aurora-A may play a role in controlling
the accurate segregation of chromosomes during
mitosis. Misregulation of the cell cycle can lead to
cellular proliferation and other abnormalities. In
human colon cancer tissue, Aurora-A, Aurora-B,
Aurora-C have been found to be overexpressed (see
Bischoff etal., EMBO J., 17:3052-3065 (1998);
Schumacher etal., J. Cell Biol. 143:1635-1646 (1998);
Kimura etal., J. Biol. Chem., 272:1 3766-13771
(1997)). c-Met is a proto-oncogene that encodes for a
tyrosine kinase receptor for hepatocyte growth
factor/scatter factor (HGF/SF). The c-Met protein is
expressed mostly in epithelial cells, and due to its
function it is also known as hepatocyte growth factor
receptor, or HGFR. When HGF/SF activates c-Met, the
latter in turn may activate a number of kinase
pathways, including the pathway from Ras to Raf to Mek
to the mitogen-activated protein kinase ERK1 to the
transcription factor ETS1 . Met signaling has been
implicated in the etiology and malignant progression
of human cancers (see Birchmeier etal., Nature Reviews
Molecular Cell Biology, 4:91 5-925 (2003); Zhang et
al., Journal of Cellular Biochemistry, 88:408-417
(2003); and Paumelle et al., Oncogene, 1:2309-2319
(2002)). Mitogen-activated protein kinase-activated
protein kinase 2 (MAPKAP K2 or MK2) mediates multiple
p38 MAPK-dependent cellular responses. MK2 is an
important intracellular regulator of the production of
cytokines, such as tumor necrosis factor alpha (TNFa),
interleukin 6 (IL-6) and interferon gamma (IFNg), that
are involved in many acute and chronic inflammatory
diseases, e.g. rheumatoid arthritis and inflammatory
bowel disease. MK2 resides in the nucleus of
nonstimulated cells and upon stimulation, it
translocates to the cytoplasm and phosphorylates and
activates tuberin and HSP27. MK2 is also implicated in
heart failure, brain ischemic injury, the regulation
of stress resistance and the production of TNF-a (see
Deak et al., EMBO. 17:4426-4441 (1998); Shi et al.,
Biol. Chem. 383:1519-1536 (2002); Staklatvala., Curr.
Opin. Pharmacol. 4:372-377 (2004); and Shiroto et al.,
J. MoI. Cell Cardiol. 38:93-97 (2005)). There is a
need for effective inhibitors of protein kinases in
order to treat or prevent disease states associated
with abnormal cell proliferation. Moreover, it
isdesirable for kinase inhibitors to possess both high
affinities for the target kinase as well as high
selectivity versus other protein kinases.
Small-molecule compounds that may be readily
synthesized and are potent inhibitors of cell
proliferation are those, for example, that are
inhibitors of one or more protein kinases, such as
CHK1 , CHK2, VEGF (VEGF-R2), Pim-1 , CDKs or
CDK/cyclin complexes and both receptor and
non-receptor tyrosine kinases. SUMMARY OF THE
INVENTION In one aspect, the present invention
provides compounds of Formula (I): (I) and
pharmaceutically acceptable salts, solvates, esters,
prodrugs and stereoisomers thereof, wherein the dashed
line indicates an optional and additional bond and
wherein: R1 is H, alkyl, alkenyl, alkynyl, -(alkylene)
m-aryl, -(alkylene) m-cycloalkyl, -
(alkylene)m-heteroaryl, -(alkylene) m-heterocyclyl or
-(alkylene) m-heterocyclenyl, wherein any aryl,
cycloalkyl, heteroaryl, heterocyclyl or heterocyclenyl
group can be optionally and independently substituted
on a ring carbon or ring nitrogen atom with up to 3
substituents selected from halo, alkyl, -O-alkyl,
-(alkylene) m-NR(9)2, - C(O)OR 7, -CN, -OH,
-(alkylene) m-heteroaryl and -(alkylene) m-aryl; and
wherein any aryl or heteroaryl substituent group can
be substituted with up to 5 substituents, which may be
the same or different, and are selected from -halo,
-OH, alkyl, - C(O)OH, -C(O)O-alkyl, -N(R9)2,and
-O-alkyl; and wherein any aryl, cycloalkyl,
heteroaryl, heterocyclyl or heterocyclenyl group can
be optionally fused to an aryl, cycloalkyl,
heteroaryl, heterocyclyl or heterocyclenyl group;R2 is
H, alkyl, aryl, heteroaryl, -C(O)-alkyl or -C(O)-aryl,
wherein the aryl, heteroaryl or aryl moiety or a
-C(O)-aryl group can be substituted with up to 3
substituents, which may be the same or different, and
are independently selected from halo, alkyl, -C(O)OH,
and -O-alkyl; each occurrence of R3 is independently
H, alkyl, haloalkyl, hydroxyalkyl, -
(alkylene)m-C(O)N(R8)2, -(alkylene)m-NHC(O)-R 9 or
-(alkylene) m-N(R9)2, or R3 and the ring carbon atom
to which it is attached, combine to form a carbonyl
group; R4 is H, -alkyl, haloalkyl, hydroxyalkyl,
-(alkylene)m-C(O)N(R8)2l -(alkylene)m- NHC(O)-R9 or
-(alkylene)m-N(R9)2, or R3 and R3a, together with the
common carbon atom to which each are attached, join to
form a carbonyl, cycloalkyl or heterocycyl group; R4a
is H, -alkyl, haloalkyl, hydroxyalkyl,
-(alkylene)m-C(O)N(R8)2, -(alkytene)m- NHC(O)-R9 or
-(alkylene)m-N(R9)2; each occurrence of R5 is
independently H, -alkyl, -(alkylene)m-aryl, -
(alkylene)m-heteroaryl, -(alkylene)m-heterocyclyl,
-(alkylene)m-N(R9)2 -(alkylene)m- OH,
-(alkylene)m-NHC(O)R9, hydroxyalkyl, haloalkyl,
-C(O)R6, -C(O)OR 9, -C(O)- (alkylene)m-N(R9)2
-(alkylene)m-NHC(O)R7, -NHC(O)OR 9 or -NHS(O) 2R7; R6
is H, alkyl, aryl, heteroaryl or -NHOH; R7 is H, alkyl
or haloalkyl; R8 is H, -OH, alkyl, -O-alkyl, or
haloalkyl; R9 is H, alkyl, aryl, heterocyclyl,
heteroaryl or cycloalkyl; R10 is H, -alkyl, haloalkyl,
hydroxyalkyl, -(alkylene)m-C(O)N(R8)2, -(alkylene)m-
NHC(O)R9 or -(alkylene) m-N(R9)2 > or R10 and R10a,
together with the common carbon atom to which each are
attached, join to form a carbonyl, cycloalkyl or
heterocycyl group; R10a is H, alkyl, haloalkyl,
hydroxyalkyl, -(alkylene)m-C(O)N(R8)2, -(alkylene)m-
NHC(O)-R9 or -(alkylene)m-N(R9)2; each occurrence of
R1 1 is independently H, alkyl, haloalkyl,
hydroxyalkyl, - (alkylene)m-C(O)N(R8)2
-(alkylene)m-NHC(O)-R 9 or -(alkylene) m-N(R9)2, or
R11 and the ring carbon atom to which it is attached,
combine to form a carbonyl group;each occurrence of
R12 is independently H, -(alkylene)m-aryl,
-(alkylene)mheteroaryl, -(alkylene)m-heterocyclyl,
-S(O)2-alkyl, -S(O)2-aryl, -S(O)2-heteroaryl,
hydroxyalkyl, -C(O)R9 or -C(O)OR9; Ar is arylene or
heteroarylene, wherein the arylene or heteroarylene is
joined via any 2 of its adjacent ring carbon atoms,
and wherein the arylene or heteroarylene group can be
optionally substituted with up to 4 substituents,
which may be the same or different, and are
independently selected from halo, alkyl, alkoxy,
aryloxy, -NH2, -NH-alkyl, -N(alkyl)2, -SR8, -S(O)R8,
-S(O)2R8, -C(O)R8, - C(O)OR8, -C(O)N(R8)2, -NHC(O)R8,
haloalkyl, -CN and NO2, such that when Ar is
tetrahydronaphthylene, R3 and R4 are each other than
hydrogen; W is -N(R 12)2- , -S-, -O- or -C(R 5)2- ,
wherein both R5 groups and the common carbon atom to
which they are attached can combine to form a
cycloalkyl or heterocyclyl group, each of which can be
further substituted; Y is H, halo, alkyl or -CN; Z is
-C(R 8)- or -N-, such that when the optional
additional bond is present, Z is -C(R 8)-; each
occurrence of m is independently Oor 1; n is an
integer ranging from Oto 2; and p is Oor 1. In one
aspect, the compounds of Formula (I) (the
"Anilinopiperazine Derivatives") can be useful as
protein kinase inhibitors. In another aspect, the
Anilinopiperazine Derivatives can be useful for
treating or preventing a proliferative disorder, an
anti-proliferative disorder, inflammation, arthritis,
a central nervous system disorder, a cardiovascular
disease, alopecia, a neuronal disease, an ischemic
injury, a viral disease, a fungal infection, or a
disorder related to the activity of a protein kinase
(each being a "Condition"). In another aspect, the
present invention provides pharmaceutical compositions
comprising an effective amount of at least one
Anilinopiperazine Derivative and a pharmaceutically
acceptable carrier. The compositions can be useful for
treating or preventing a Condition in a patient.In
still another aspect, the present invention provides
methods for treating pr preventing a Condition in a
patient, the method comprising administering to the
patient an effective amount of at least one
Anilinopiperazine Derivative. In another aspect, the
present invention provides methods for treating a
cancer in a patient, the method comprising
administering to the patient an effective amount of at
least one Anilinopiperazine Derivative. In another
aspect, the present invention provides methods for
treating a cancer in a patient, the method comprising
administering to the patient an at least one
Anilinopiperazine Derivative and at least one
additional anticancer agent which is not an
Anilinopiperazine Derivative, wherein the amounts
administered are together effective to treat the
cancer. DETAILED DESCRIPTION OF THE INVENTION In an
embodiment, the present invention provides
Anilinopiperazine Derivatives of Formula (I) and or
pharmaceutically acceptable salts, solvates, esters
and prodrugs thereof. The Anilinopiperazine
Derivatives can be useful for treating or preventing a
Condition in a patient. Definitions and Abbreviations
As used above, and throughout this disclosure, the
following terms, unless otherwise indicated, shall be
understood to have the following meanings: "Acyl"
means an H-C(O)-, alkyl-C(O)- or cycloalkyl-C(O)-,
group in which the various groups are as previously
described. The bond to the parent moiety is through
the carbonyl. In one embodiment, acyls contain a lower
alkyl. Non-limiting examples of suitable acyl groups
include formyl, acetyl and propanoyl. "Alkoxy" means
an alkyl-O- group in which the alkyl group is as
previously described. Non-limiting examples of
suitable alkoxy groups include methoxy, ethoxy,
n-propoxy, isopropoxy and n-butoxy. The bond to the
parent moiety is through the ether oxygen.
"Alkoxycarbonyl" means an alkyl-O-CO- group.
Non-limiting examples of suitable alkoxycarbonyl
groups include methoxycarbonyl and ethoxycarbonyl. The



bond to the parent moiety is through the
carbonyl."Alkyl" means an aliphatic hydrocarbon group
which may be straight or branched and comprising about
1 to about 20 carbon atoms in the chain. In one
embodiment, an alkyl group contains from about 1 to
about 12 carbon atoms in the chain. In another
embodiment, an alkyl group contains from about 1 to
about 6 carbon atoms in the chain. Branched means that
one or more lower alkyl groups such as methyl, ethyl
or propyl, are attached to a linear alkyl chain. Lower
alkyl refers to a group having about 1 to about 6
carbon atoms in the chain which may be straight or
branched. An alkyl group may be unsubstituted or
optionally substituted by one or more substituents
which may be the same or different, each substituent
being independently selected from the group consisting
of halo, alkyl, aryl, cycloalkyl, cyano, hydroxy,
alkoxy, -S-alkyl, amino, -NH(alkyl), -NH(cycloalkyl),
- N(alkyl)2, -O-C(O)-alkyl, -O-C(O)-aryl,
-O-C(O)-cycloalkyl, carboxy and -C(O)Oalkyl.
Non-limiting examples of suitable alkyl groups include
methyl, ethyl, n-propyl, isopropyl, n-butyl,
sec-butyl, isobutyl, t-butyl, n-pentyl, isopentyl,
neopentyl, n-hexyl, n-heptyl and n-octyl. In one
embodiment, an alkyl group is a "CrC alkyl group,"
having from 1 to 6 carbon atoms. "Alkylaryl" means an
alkyl-arylene- group in which the alkyl and arylene
are as previously described. In one embodiment,
alkylaryls comprise a lower alkyl group. Non-limiting
example of a suitable alkylaryl group is tolyl. The
bond to the parent moiety is through the arylene
group. "Alkylsulfonyl" means an alkyl-S(O2)- group. In
one embodiment, groups are those in which the alkyl
group is lower alkyl. The bond to the parent moiety is
through the sulfonyl. "Alkylthio" means an alkyl-S-
group in which the alkyl group is as previously
described. Non-limiting examples of suitable alkylthio
groups include methylthio and ethylthio. An alkylthio
group is bound to the parent moiety via its sulfur
atom. "Alkenyl" means an aliphatic hydrocarbon group
containing at least one carbon-carbon double bond and
which may be straight or branched and comprising about
2 to about 15 carbon atoms in the chain. In one
embodiment, an alkenyl group has from about 2 to about
12 carbon atoms in the chain; in another embodiment,
an alkenyl group has from about 2 to about 6 carbon
atoms in the chain. Branched means that one or more
lower alkyl groups such as methyl, ethylor propyl, are
attached to a linear alkenyl chain. Lower alkenyl
refers to about 2 to about 6 carbon atoms in the chain
which may be straight or branched. An alkenyl group
may be unsubstituted or optionally substituted by one
or more substituents which may be the same or
different, each substituent being independently
selected from the group consisting of halo, alkyl.
aryl, cycloalkyl, cyano, alkoxy and -S(alkyl).
Non-limiting examples of suitable alkenyl groups
include ethenyl, propenyl, nbutenyl,
3-methylbut-2-enyl, n-pentenyl, octenyl and decenyl.
"Alkylene" means an alkyl group, as defined above,
wherein one of the alkyl group's hydrogen atoms has
been replaced with a bond. Non-limiting examples of
alkylene groups include -CH 2- , -CH2CH2- ,
-CH2CH2CH2- , -CH2CH2CH2CH2- , - CH(CH3)CH2CH2- ,
-CH(CH3)- and -CH2CH(CH3)CH2- . In one embodiment, an
alkylene group has from 1 to about 6 carbon atoms. In
another embodiment, an alkylene group is branched. In
another embodiment, an alkylene group is linear.
"Alkenylene" means a difunctional group obtained by
removal of a hydrogen from an alkenyl group that is
defined above. Non-limiting examples of alkenylene
include -CH=CH-, -C(CH3)=CH-, and -CH=CHCH 2- .
"Alkynyl" means an aliphatic hydrocarbon group
containing at least one carbon-carbon triple bond and
which may be straight or branched and comprising about
2 to about 15 carbon atoms in the chain. In one
embodiment, an alkynyl group has from about 2 to about
12 carbon atoms in the chain; and in another
embodiment, an alkynyl group has from about 2 to about
4 carbon atoms in the chain. Branched means that one
or more lower alkyl groups such as methyl, ethyl or
propyl, are attached to a linear alkynyl chain. Lower
alkynyl refers to about 2 to about 6 carbon atoms in
the chain which may be straight or branched.
Non-limiting examples of suitable alkynyl groups
include ethynyl, propynyl, 2-butynyl and 3-
methylbutynyl. An alkynyl group may be unsubstituted
or optionally substituted by one or more substituents
which may be the same or different, each substituent
being independently selected from the group consisting
of alkyl, aryl and cycloalkyl. "Alkynylalkyl" means an
alkynyl-alkyl- group in which the alkynyl and alkyl
are as previously described. In one embodiment,
alkynylalkyls contain a lower alkynyl and a lower
alkyl group. The bond to the parent moiety is through
the alkyl. Nonlimiting examples of suitable
alkynylalkyl groups include
propargylmethyl."Aralkloxy" means an aralkyl-O- group
in which the aralkyl group is as previously described.
Non-limiting examples of suitable aralkyloxy groups
include benzyloxy and 1- or 2-naphthalenemethoxy. The
bond to the parent moiety is through the ether oxygen.
"Aralkoxycarbonyl" means an aralkyl-O-C(O)- group.
Non-limiting example of a suitable aralkoxycarbonyl
group is benzyloxycarbonyl. The bond to the parent
moiety is through the carbonyl. "Aralkyl" or
"arylalkyl" means an aryl-alkylene- group in which the
aryl and alkylene are as previously described. In one
embodiment, aralkyls comprise a lower alkylene group.
Non-limiting examples of suitable aralkyl groups
include benzyl, 2- phenethyl and naphthalenylmethyl.
The bond to the parent moiety is through the alkylene
group. "Aralkylthio" means an aralkyl-S- group in
which the aralkyl group is as previously described.
Non-limiting example of a suitable aralkylthio group
is benzylthio. The bond to the parent moiety is
through the sulfur. "Aryl" means an aromatic
monocyclic or multicyclic ring system comprising about
6 to about 14 carbon atoms, preferably about 6 to
about 10 carbon atoms. The aryl group can be
optionally substituted with one or more "ring system
substituents" which may be the same or different, and
are as defined herein. Nonlimiting examples of
suitable aryl groups include phenyl and naphthyl.
"Arylene," means an aryl group, wherein a hydrogen
atom connected to one of the aryl group's ring carbon
atoms is replaced with a single bond. "Aryloxy" means
an aryl-O- group in which the aryl group is as
previously described. Non-limiting examples of
suitable aryloxy groups include phenoxy and naphthoxy.
The bond to the parent moiety is through the ether
oxygen. "Aryloxycarbonyl" means an aryl-O-C(O)- group.
Non-limiting examples of suitable aryloxycarbonyl
groups include phenoxycarbonyl and naphthoxycarbonyl.
The bond to the parent moiety is through the carbonyl.
"Arylsulfonyl" means an aryl-S(O2)- group. The bond to
the parent moiety is through the sulfonyl."Arylthio"
means an aryl-S- group in which the aryl group is as
previously described. Non-limiting examples of
suitable arylthio groups include phenylthio and
naphthylthio. The bond to the parent moiety is through
the sulfur. "Benzofused cycloalkyl" means a cycloalkyl
moiety as defined above which is fused to a benzene
ring. Non-limiting examples of a benzofused cycloalkyl
are indanyl and tetrahydronaphthylenyl. "Benzofused
cycloalkenyl" means a cycloalkenyl moiety as defined
above which is fused to a benzene ring. Non-limiting
examples of a benzofused cycloalkyl include indenyl.
"Benzofused heterocyclyl" means a heterocyclyl moiety
as defined above which is fused to a benzene ring.
Non-limiting examples of a benzofused heterocyclyl
include indolinyl and 2,3-dihydrobenzofuran.
"Benzofused heteroaryl" means a heteroaryl moiety as
defined above which is fused to a benzene ring.
Non-limiting examples of a benzofused heteroaryl are
indolyl, indazolyl, benzofuranyl, quinolinyl,
isoquinolinyl, benzthiazolyl, indolyl, benzimidazolyl
and benzothiophenyl. "Composition" means a product
comprising the specified ingredients in the specified
amounts, as well as any product which results,
directly or indirectly, from combination of the
specified ingredients in the specified amounts.
"Cycloalkyl" means a non-aromatic mono- or multicyclic
ring system comprising about 3 to about 10 carbon
atoms, preferably about 5 to about 10 carbon atoms. In
one embodiment, cycloalkyl rings contain about 5 to
about 7 ring atoms. A cycloalkyl group can be
optionally substituted with one or more "ring system
substituents" which may be the same or different, and
are as defined above. Nonlimiting examples of suitable
monocyclic cycloalkyls include cyclopropyl,
cyclopentyl, cyclohexyl, cycloheptyl and the like.
Non-limiting examples of suitable multicyclic
cycloalkyls include 1-decalinyl, norbornyl, adamantyl
and the like. "Cycloalkylalkyl" means a cycloalkyl
moiety as defined above linked via an alkyl moiety
(defined above) to a parent core. Non-limiting
examples of suitable cycloalkylalkyls include
cyclohexylmethyl, adamantyl methyl and the like.
"Cycloalkenyl" means a non-aromatic mono or
multicyclic ring system comprising from 3 to about 10
carbon atoms and having at least one
endocycliccarbon-carbon double bond. In one
embodiment, a cycloalkenyl group has from about 5 to
about 10 ring carbon atoms. In another embodiment, a
cycloalkenyl group has from about 5 to about 7 ring
carbon atoms. A cycloalkenyl group can be optionally
substituted with one or more "ring system
substituents" which may be the same or different, and
are as defined above. Non-limiting examples of
suitable monocyclic cycloalkenyls include
cyclopentenyl, cyclohexenyl, cyclohepta-1 ,3- dienyl,
and the like. Non-limiting example of a suitable
multicyclic cycloalkenyl is norbornylenyl.
"Cycloalkenylalkyl" means a cycloalkenyl moiety as
defined above linked via an alkyl moiety (defined
above) to a parent core. Non-limiting examples of
suitable cycloalkenylalkyls include
cyclopentenylmethyl, cyclohexenylmethyl and the like.
"Effective amount" or "therapeutically effective
amount" means an amount of Anilinopiperazine
Derivative and/or an additional therapeutic agent, or
a composition thereof that is effective in producing
the desired therapeutic, ameliorative, inhibitory or
preventative effect when administered to a patient
suffering from a Condition. In the combination
therapies of the present invention, an effective
amount can refer to each individual agent or to the
combination as a whole, wherein the amounts of all
agents administered are together effective, but
wherein the component agent of the combination may not
be present individually in an effective amount. "Halo"
means -F, -Cl, -Br or -I. In one embodiment, halo
refers to -Cl or -Br. In another embodiment, halo
refers to -F. "Haloalkyl" means an alkyl group as
defined above, wherein one or more of the alkyl
group's hydrogen atoms has been replaced with a
halogen. In one embodiment, a haloalkyl group has from
1 to 6 carbon atoms. In another embodiment, a
haloalkyl group is substituted with from 1 to 3 F
atoms. Non-limiting examples of haloalkyl groups
include -CH 2F, -CHF2, -CF3, -CH2CI and -CCI3.
"Heteroaryl" means an aromatic monocyclic or
multicyclic ring system comprising about 5 to about 14
ring atoms, wherein from 1 to 4 of the ring atoms is
independently O, N or S and the remaining ring atoms
are carbon atoms. In one embodiment, a heteroaryl
group has 5 to 10 ring atoms. In another embodiment, a
heteroaryl group is monocyclic and has 5 or 6 ring
atoms. A heteroaryl group can 



be optionally substituted by one or more "ring system
substituents" which may bethe same or different, and
are as defined herein below. A heteroaryl group is
joined via a ring carbon atom, and any nitrogen atom
of a heteroaryl can be optionally oxidized to the
corresponding N-oxide. The term "heteroaryl" also
encompasses a heteroaryl group, as defined above, that
is fused to a benzene ring. Non-limiting examples of
heteroaryls include pyridyl, pyrazinyl, furanyl,
thienyl, pyrimidinyl, pyridone (including
N-substituted pyridones), isoxazolyl, isothiazolyl,
oxazolyl, thiazolyl, pyrazolyl, furazanyl, pyrrolyl,
triazolyl, 1,2,4-thiadiazolyl, pyrazinyl, pyridazinyl,
quinoxalinyl, phthalazinyl, oxindolyl, imidazo[1
,2-a]pyridinyl, imidazo[2,1 - b]thiazolyl,
benzofurazanyl, indolyl, azaindolyl, benzimidazolyl,
benzothienyl, quinolinyl, imidazolyl, thienopyridyl,
quinazolinyl, thienopyrimidyl, pyrrolopyridyl,
imidazopyridyl, isoquinolinyl, benzoazaindolyl,
1,2,4-triazinyl, benzothiazolyl and the like. The term
"heteroaryl" also refers to partially saturated
heteroaryl moieties such as, for example,
tetrahydroisoquinolyl, tetrahydroquinolyl and the
like. In one embodiment, a heteroaryl group is
unsubstituted. In another embodiment, a heteroaryl
group is a 5-membered heteroaryl. In another
embodiment, a heteroaryl group is a 6-membered
heteroaryl. The term "heteroarylene," as used herein,
refers to a heteroaryl group, wherein a hydrogen atom
connected to one of the heteroaryl group's ring atoms
is replaced with a single bond. "Heteroarylalkyl"
means a heteroaryl moiety as defined above linked via
an alkyl moiety (defined above) to a parent core.
Non-limiting examples of suitable heteroaryls include
2-pyridinylmethyl, quinolinylmethyl and the like.
"Heterocyclyl" means a non-aromatic saturated
monocyclic or multicyclic ring system comprising 3 to
about 10 ring atoms, wherein from 1 to 4 of the ring
atoms are independently O, S or N and the remainder of
the ring atoms are carbon atoms. In one embodiment, a
heterocyclyl group has from about 5 to about 10 ring
atoms. In another embodiment, a heterocyclyl group has
5 or 6 ring atoms. There are no adjacent oxygen and/or
sulfur atoms present in the ring system. Any -NH group
in a heterocyclyl ring may exist protected such as,
for example, as an -N(BOC), - N(Cbz), -N(Tos) group
and the like; such protected heterocyclyl groups are
considered part of this invention. The term
"heterocyclyl" also encompasses a heterocyclyl group,
as defined above, that is fused to an aryl (e.g.,
benzene) orheteroaryl ring. A heterocyclyl group can
be optionally substituted by one or more "ring system
substituents" which may be the same or different, and
are as defined herein below. The nitrogen or sulfur
atom of the heterocyclyl can be optionally oxidized to
the corresponding N-oxide, S-oxide or S,S-dioxide.
Non-limiting examples of monocyclic heterocyclyl rings
include piperidyl, pyrrolidinyl, piperazinyl,
morpholinyl, thiomorpholinyl, thiazolidinyl,
1,4-dioxanyl, tetrahydrofuranyl, tetrahydrothiophenyl,
lactam, lactone, and the like. A ring carbon atom of a
heterocyclyl group may be functionalized as a carbonyl
group. An illustrative example of such a heterocyclyl
group is pyrrolidonyl: In one embodiment, a
heterocyclyl group is unsubstituted. In another
embodiment, a heterocyclyl group is a 5-membered
heterocyclyl. In another embodiment, a heterocyclyl
group is a 6-membered heterocyclyl.
"Heterocyclylalkyl" means a heterocyclyl moiety as
defined above linked via an alkyl moiety (defined
above) to a parent core. Non-limiting examples of
suitable heterocyclylalkyls include piperidinylmethyl,
piperazinylmethyl and the like. "Heterocyclenyl" means
a heterocyclyl group, as defined above, wherein the
heterocyclyl group contains from 3 to 10 ring atoms,
and at least one endocyclic carbon-carbon or
carbon-nitrogen double bond. In one embodiment, a
heterocyclenyl group has from 5 to 10 ring atoms. In
another embodiment, a heterocyclenyl group is
monocyclic and has 5 or 6 ring atoms. A heterocyclenyl
group can optionally substituted by one or more ring
system substituents, wherein "ring system substituent"
is as defined above. The nitrogen or sulfur atom of
the heterocyclenyl can be optionally oxidized to the
corresponding N-oxide, S-oxide or S,S-dioxide.
Non-limiting examples of heterocyclenyl groups include
1,2,3,4- tetrahydropyridinyl, 1,2-dihydropyridinyl,
1,4-dihydropyridinyl, 1,2,3,6- tetrahydropyridinyl,
1,4,5,6-tetrahydropyrimidinyl, 2-pyrrolinyl,
3-pyrrolinyl, 2- imidazolinyl, 2-pyrazolinyl,
dihydroimidazolyl, dihydrooxazolyl,
dihydrooxadiazolyl,dihydrothiazolyl,
3,4-dihydro-2H-pyranyl, dihydrofuranyl,
fluoro-substituted dihydrofuranyl,
7-oxabicyclo[2.2.1]heptenyl, dihydrothiophenyl,
dihydrothiopyranyl, and the like. A ring carbon atom
of a heterocyclenyl group may be functionalized as a
carbonyl group. An illustrative example of such a
heterocyclenyl group is: In one embodiment, a
heterocyclenyl group is unsubstituted. In another
embodiment, a heterocyclenyl group is a 5-membered
heterocyclenyl. "Heterocyclenylalkyl" means a
heterocyclenyl moiety as defined above linked via an
alkyl moiety (defined above) to a parent core. It
should be noted that in hetero-atom containing ring
systems of this invention, there are no hydroxyl
groups on carbon atoms adjacent to a N, O or S, as
well as there are no N or S groups on carbon adjacent
to another heteroatom. Thus, for example, in the ring:
there is no -OH attached directly to carbons marked 2
and 5. It should also be noted that tautomeric forms
such as, for example, the moieties: are considered
equivalent in certain embodiments of this invention.
"Heteroaralkyl" means a heteroaryl-alkyl- group in
which the heteroaryl and alkyl are as previously
described. In one embodiment, heteroaralkyls contain a
lower alkyl group. Non-limiting examples of suitable
aralkyl groups include pyridylmethyl, and
quinolin-3-ylmethyl. The bond to the parent moiety is
through the alkyl."Hydroxyalkyl" means an alkyl group
as defined above, wherein one or more of the alkyl
group's hydrogen atoms has been replaced with an -OH
group. In one embodiment, a hydroxyalkyl group has
from 1 to 6 carbon atoms. Non-limiting examples of
hydroxyalkyl groups include -CH 2OH, -CH2CH2OH,
-CH2CH2CH2OH and -CH2CH(OH)CH3. A "patient" is a human
or non-human mammal. In one embodiment, a patient is a
human. In another embodiment, a patient is a non-human
mammal, including, but not limited to, a monkey, dog,
baboon, rhesus, mouse, rat, horse, cat or rabbit. In
another embodiment, a patient is a companion animal,
including but not limited to a dog, cat, rabbit, horse
or ferret. In one embodiment, a patient is a dog. In
another embodiment, a patient is a cat. The term
"purified", "in purified form" or "in isolated and
purified form" for a compound refers to the physical
state of said compound after being isolated from a
synthetic process (e.g. from a reaction mixture), or
natural source or combination thereof. Thus, the term
"purified", "in purified form" or "in isolated and
purified form" for a compound refers to the physical
state of said compound after being obtained from a
purification process or processes described herein or
well known to the skilled artisan (e.g.,
chromatography, recrystallization and the like) , in
sufficient purity to be characterizable by standard
analytical techniques described herein or well known
to the skilled artisan. "Ring system substituent"
means a substituent group attached to an aromatic or
non-aromatic ring system which, for example, replaces
an available hydrogen on the ring system. Ring system
substituents may be the same or different, each being
independently selected from the group consisting of
alkyl, alkenyl, alkynyl, aryl, heteroaryl,
-alkyl-aryl, -aryl-alkyl, -alkylene-heteroaryl,
-alkenylene-heteroaryl, - alkynylene-heteroaryl,
hydroxy, hydroxyalkyl, haloalkyl, -O-alkyl,
-O-haloalkyl, - alkylene-O-alkyl, -O-aryl, aralkoxy,
acyl, -C(O)-aryl, halo, nitro, cyano, carboxy, -
C(O)O-alkyl, -C(O)O-aryl, -C(O)O-alkelene-aryl,
-S(O)-alkyl, -S(O)2-alkyl, -S(O)-aryl, -S(O)2-aryl,
-S(O)-heteroaryl,-S(O) 2-heteroaryl, -S-alkyl,
-S-aryl, -S-heteroaryl, -Salkylene- aryl,
-S-alkylene-heteroaryl, cycloalkyl, heterocyclyl,
-O-C(O)-alkyl, -OC( O)-aryl, -O-C(O)-cycloalkyl,
-C(=N-CN)-NH 2, -C(=NH)-NH 2, -C(=NH)-NH(alkyl), YiY
2N-, YiY 2N-alkyl-, Y1Y2NC(O)- and Y1Y2NSO2- , wherein
Y1 and Y2 can be thesame or different and are
independently selected from the group consisting of
hydrogen, alkyl, aryl, cycloalkyl, and -alkylene-aryl.
"Ring system substituent" may also mean a single
moiety which simultaneously replaces two available
hydrogens on two adjacent carbon atoms (one H on each
carbon) on a ring system. Examples of such moiety are
methylenedioxy, ethylenedioxy, -C(CH3)2- ,
-O-alkylene-0-, and the like which form moieties such
as, for example: The term "substituted" means that one
or more hydrogens on the designated atom is replaced
with a selection from the indicated group, provided
that the designated atom's normal valency under the
existing circumstances is not exceeded, and that the
substitution results in a stable compound.
Combinations of substituents and/or variables are
permissible only if such combinations result in stable
compounds. By "stable compound' or "stable structure"
is meant a compound that is sufficiently robust to
survive isolation to a useful degree of purity from a
reaction mixture, and formulation into an efficacious
therapeutic agent. The term "optionally substituted"
means optional substitution with the specified groups,
radicals or moieties. It should also be noted that any
carbon atom or heteroatom with unsatisfied valences in
the text, schemes, examples and tables herein is
assumed to have the sufficient number of hydrogen
atom(s) to satisfy the valences. When a functional
group in a compound is termed "protected", this means
that the group is in modified form to preclude
undesired side reactions at the protected site when
the compound is subjected to a reaction. Suitable
protecting groups will be recognized by those with
ordinary skill in the art as well as by reference to
standard textbooks such as, for example, T.W. Greene
era/, Protective Groups in Organic Synthesis (1991),
Wiley, New York. When any variable (e.g., aryl,
heterocycle, R2, etc.) occurs more than one time in
any constituent or any chemical structure or formula
herein, its definition on each occurrence is
independent of its definition at every other
occurrence.Prodrugs and solvates of the compounds of
the invention are also contemplated herein. A
discussion of prodrugs is provided in T. Higuchi and
V. Stella, Pro-drugs as Novel Delivery Systems (1987)
14 of the A.C.S. Symposium Series, and in
Bioreversible Carriers in Drug Design, (1987) Edward
B. Roche, ed., American Pharmaceutical Association and
Pergamon Press. The term "prodrug" means a compound
(e.g, a drug precursor) that is transformed in vivo to
yield an Anilinopiperazine Derivative or a
pharmaceutically acceptable salt, hydrate or solvate
of the compound. The transformation may occur by
various mechanisms (e.g., by metabolic or chemical
processes), such as, for example, through hydrolysis
in blood. A discussion of the use of prodrugs is
provided by T. Higuchi and W. Stella, "Pro-drugs as
Novel Delivery Systems," Vol. 14 of the A.C.S.
Symposium Series, and in Bioreversible Carriers in
Drug Design, ed. Edward B. Roche, American
Pharmaceutical Association and Pergamon Press, 1987.
For example, if an Anilinopiperazine Derivative or a
pharmaceutically acceptable salt, hydrate or solvate
of the compound contains a carboxylic acid functional
group, a prodrug can comprise an ester formed by the
replacement of the hydrogen atom of the acid group
with a group such as, for example, (Ci-C 8)alkyl,
(C2-Ci 2)alkanoyloxymethyl, 1-(alkanoyloxy)ethyl
having from 4 to 9 carbon atoms, 1- 



methyl-1-(alkanoyloxy)-ethyl having from 5 to 10
carbon atoms, alkoxycarbonyloxymethyl having from 3 to
6 carbon atoms, 1- (alkoxycarbonyloxy)ethyl having
from 4 to 7 carbon atoms, 1-methyl-1 -
(alkoxycarbonyloxy)ethyl having from 5 to 8 carbon
atoms, N- (alkoxycarbonyl)aminomethyl having from 3 to
9 carbon atoms, 1-(N- (alkoxycarbonyl)amino)ethyl
having from 4 to 10 carbon atoms, 3-phthalidyl, 4-
crotonolactonyl, gamma-butyrolacton-4-yl, di-N,N-(Ci-C
2)alkylamino(C2-C3)alkyl (such as
b-dimethylaminoethyl), carbamoyl-(Ci-C 2)alkyl, N,N-di
(Ci- C2)alkylcarbamoyl-(CrC 2)alkyl and piperidino-,
pyrrolidino- or morpholino(C2- C3)alkyl, and the like.
Similarly, if an Anilinopiperazine Derivative contains
an alcohol functional group, a prodrug can be formed
by the replacement of the hydrogen atom of the alcohol
group with a group such as, for example, (CrC
6)alkanoyloxymethyl, 1-((Ci- C6)alkanoyloxy)ethyl,
1-methyl-1 -((Ci-C 6)alkanoyloxy)ethyl,
(dC6)alkoxycarbonyloxymethyl, N-(Ci-C
6)alkoxycarbonylaminomethyl, succinoyl, (C1-
C6)alkanoyl, a-amino(CrC 4)alkanyl, arylacyl and
a-aminoacyl, or a-aminoacyl-a- aminoacyl, where each
a-aminoacyl group is independently selected from the
naturally occurring L-amino acids, P(O)(OH)2,
-P(O)(O(Ci -C6)alkyl)2 or glycosyl (the radical
resulting from the removal of a hydroxyl group of the
hemiacetal form of a carbohydrate), and the like. If
an Anilinopiperazine Derivative incorporates an amine
functional group, a prodrug can be formed by the
replacement of a hydrogen atom in the amine group with
a group such as, for example, R-carbonyl, RO-carbonyl,
NRR'-carbonyl where R and R' are each independently
(CrCi O)alkyl, (C3-C7) cycloalkyl, benzyl, or
Rcarbonyl is a natural a-aminoacyl or natural
a-aminoacyl, -C(OH)C(O)OY 1 wherein Y1 is H, (Ci-C
b)alkyl or benzyl, -C(OY2)Y3 wherein Y2 is (C1-C4)
alkyl and Y3 is (Ci- C6)alkyl, carboxy (CrC 6)alkyl,
amino(CrC 4)alkyl or mono-N-or di-N,N-(C1-
C6)alkylaminoalkyl, -C(Y4)Y5 wherein Y4 is H or methyl
and Y5 is mono-N- or di- N,N-(CrC 6)alkylamino
morpholino, piperidin-1 -yl or pyrrolidin-1 -yl, and
the like. One or more compounds of the invention may
exist in unsolvated as well as solvated forms with
pharmaceutically acceptable solvents such as water,
ethanol, and the like, and it is intended that the
invention embrace both solvated and unsolvated forms.
"Solvate" means a physical association of a compound
of this invention with one or more solvent molecules.
This physical association involves varying degrees of
ionic and covalent bonding, including hydrogen
bonding. In certain instances the solvate will be
capable of isolation, for example when one or more
solvent molecules are incorporated in the crystal
lattice of the crystalline solid. "Solvate"
encompasses both solution-phase and isolatable
solvates. Non-limiting examples of suitable solvates
include ethanolates, methanolates, and the like.
"Hydrate" is a solvate wherein the solvent molecule is
H2O. One or more compounds of the invention may
optionally be converted to a solvate. Preparation of
solvates is generally known. Thus, for example, M.
Caira et al, J. Pharmaceutical ScL, 93(3) , 601 -61 1
(2004) describes the preparation of the solvates of
the antifungal fluconazole in ethyl acetate as well as
from water. Similar preparations of solvates,
hemisolvate, hydrates and the like are described by E.
C. van Tonder et al, AAPS PharmSciTech., 5Q], article
12 (2004); and A. L. Binghamet al, Chem. Commun.,
603-604 (2001). A typical, non-limiting, process
involves dissolving the inventive compound in desired
amounts of the desired solvent (organic or water or
mixtures thereof) at a higher than ambient
temperature, and cooling the solution at a rate
sufficient to form crystals which are then isolated by
standard methods. Analytical techniques such as, for
example I. R. spectroscopy, show the presence of the
solvent (or water) in the crystals as a solvate (or
hydrate). The Anilinopiperazine Derivatives can form
salts which are also within the scope of this
invention. Reference to an Anilinopiperazine
Derivative herein is understood to include reference
to salts thereof, unless otherwise indicated. The term
"salt(s)", as employed herein, denotes acidic salts
formed with inorganic and/or organic acids, as well as
basic salts formed with inorganic and/or organic
bases. In addition, when an Anilinopiperazine
Derivative contains both a basic moiety, such as, but
not limited to a pyridine or imidazole, and an acidic
moiety, such as, but not limited to a carboxylic acid,
zwitterions ("inner salts") may be formed and are
included within the term "salt(s)" as used herein.
Pharmaceutically acceptable (i.e., non-toxic,
physiologically acceptable) salts are preferred,
although other salts are also useful. Salts of the
compounds of the Formula I may be formed, for example,
by reacting an Anilinopiperazine Derivative with an
amount of acid or base, such as an equivalent amount,
in a medium such as one in which the salt precipitates
or in an aqueous medium followed by lyophilization.
Exemplary acid addition salts include acetates,
ascorbates, benzoates, benzenesulfonates, bisulfates,
borates, butyrates, citrates, camphorates,
camphorsulfonates, fumarates, hydrochlorides,
hydrobromides, hydroiodides, lactates, maleates,
methanesulfonates, naphthalenesulfonates, nitrates,
oxalates, phosphates, propionates, salicylates,
succinates, sulfates, tartarates, thiocyanates,
toluenesulfonates (also known as tosylates,) and the
like. Additionally, acids which are generally
considered suitable for the formation of
pharmaceutically useful salts from basic
pharmaceutical compounds are discussed, for example,
by P. Stahl et al, Camille G. (eds.) Handbook of
Pharmaceutical Salts. Properties, Selection and Use.
(2002) Zurich: Wiley-VCH; S. Berge et al, Journal of
Pharmaceutical Sciences (1977) 66(1) 1-19; P. Gould,
International J. of Pharmaceutics (1986) 33 201-217;
Anderson et al, The Practice of Medicinal Chemistry
(1996), Academic Press, NewYork; and in The Orange
Book (Food & Drug Administration, Washington, D.C. on
their website). These disclosures are incorporated
herein by reference thereto. Exemplary basic salts
include ammonium salts, alkali metal salts such as
sodium, lithium, and potassium salts, alkaline earth
metal salts such as calcium and magnesium salts, salts
with organic bases (for example, organic amines) such
as dicyclohexylamines, t-butyl amines, and salts with
amino acids such as arginine, lysine and the like.
Basic nitrogen-containing groups may be quarternized
with agents such as lower alkyl halides (e.g. methyl,
ethyl, and butyl chlorides, bromides and iodides),
dialkyl sulfates (e.g. dimethyl, diethyl, and dibutyl
sulfates), long chain halides (e.g. decyl, lauryl, and
stearyl chlorides, bromides and iodides), aralkyl
halides (e.g. benzyl and phenethyl bromides), and
others. All such acid salts and base salts are
intended to be pharmaceutically acceptable salts
within the scope of the invention and all acid and
base salts are considered equivalent to the free forms
of the corresponding compounds for purposes of the
invention. Pharmaceutically acceptable esters of the
present compounds include the following groups: (1)
carboxylic acid esters obtained by esterification of
the hydroxy groups, in which the non-carbonyl moiety
of the carboxylic acid portion of the ester grouping
is selected from straight or branched chain alkyl (for
example, acetyl, npropyl, t-butyl, or n-butyl),
alkoxyalkyl (for example, methoxymethyl), aralkyl (for
example, benzyl), aryloxyalkyl (for example,
phenoxymethyl), aryl (for example, phenyl optionally
substituted with, for example, halogen, or amino); (2)
sulfonate esters, such as alkyl- or aralkylsulfonyl
(for example, methanesulfonyl); (3) amino acid esters
(for example, L-valyl or L-isoleucyl); (4) phosphonate
esters and (5) mono-, di- or triphosphate esters. The
phosphate esters may be further esterified by, for
example, a C1-20 alcohol or reactive derivative
thereof, or by a 2,3-di (C6-24)acyl glycerol.
Anilinopiperazine Derivatives, and salts, solvates,
esters and prodrugs thereof, may exist in their
tautomeric form (for example, as an amide or imino
ether). All such tautomeric forms are contemplated
herein as part of the present invention. The
Anilinopiperazine Derivatives may contain asymmetric
or chiral centers, and, therefore, exist in different
stereoisomeric forms. It is intended that
allstereoisomeric forms of the Anilinopiperazine
Derivatives as well as mixtures thereof, including
racemic mixtures, form part of the present invention.
In addition, the present invention embraces all
geometric and positional isomers. For example, if an
Anilinopiperazine Derivative incorporates a double
bond or a fused ring, both the cis- and trans-forms,
as well as mixtures, are embraced within the scope of
the invention. Diastereomeric mixtures can be
separated into their individual diastereomers on the
basis of their physical chemical differences by
methods well known to those skilled in the art, such
as, for example, by chromatography and/or fractional
crystallization. Enantiomers can be separated by
converting the enantiomeric mixture into a
diastereomeric mixture by reaction with an appropriate
optically active compound (e.g., chiral auxiliary such
as a chiral alcohol or Mosher's acid chloride),
separating the diastereomers and converting (e.g.,
hydrolyzing) the individual diastereomers to the
corresponding pure enantiomers. Also, some of the
Anilinopiperazine Derivatives may be atropisomers
(e.g., substituted biaryls) and are considered as part
of this invention. Enantiomers can also be separated
by use of chiral HPLC column. It is also possible that
the Anilinopiperazine Derivatives may exist in
different tautomeric forms, and all such forms are
embraced within the scope of the invention. Also, for
example, all keto-enol and imine-enamine forms of the
compounds are included in the invention. All
stereoisomers (for example, geometric isomers, optical
isomers and the like) of the present compounds
(including those of the salts, solvates, esters and
prodrugs of the compounds as well as the salts,
solvates and esters of the prodrugs), such as those
which may exist due to asymmetric carbons on various
substituents, including enantiomeric forms (which may
exist even in the absence of asymmetric carbons),
rotameric forms, atropisomers, and diastereomeric
forms, are contemplated within the scope of this
invention, as are positional isomers (such as, for
example, 4-pyridyl and 3-pyridyl). (For example, if an
Anilinopiperazine Derivative incorporates a double
bond or a fused ring, both the cis- and trans-forms,
as well as mixtures, are embraced within the scope of
the invention. Also, forexample, all keto-enol and
imine-enamine forms of the compounds are included in
the invention.). Individual stereoisomers of the
compounds of the invention may, for example, be
substantially free of other isomers, or may be
admixed, for example, as racemates or with all other,
or other selected, stereoisomers. The chiral centers
of the present invention can have the S or R
configuration as defined by the IUPAC 1974
Recommendations. The use of the terms "salt",
"solvate", "ester", "prodrug" and the like, is
intended to equally apply to the salt, solvate, ester
and prodrug of enantiomers, stereoisomers, rotamers,
tautomers, positional isomers, racemates or prodrugs
of the inventive compounds. The present invention also
embraces isotopically-labelled compounds of the
present invention which are identical to those recited
herein, but for the fact that one or more atoms are
replaced by an atom having an atomic mass or mass
number different from the atomic mass or mass number
usually found in nature. Examples of isotopes that can
be incorporated into compounds of the invention
include isotopes of hydrogen, carbon, nitrogen,
oxygen, phosphorus, fluorine and chlorine, such as 2H,
3H, 13C, 14C, 15N, 180 , 17O, 3 1P, 32P, 35S, 18F, and
36CI, respectively. 



Certain isotopically-labelled Anilinopiperazine
Derivatives (e.g., those labeled with 3H and 14C) are
useful in compound and/or substrate tissue
distribution assays. Tritiated (i.e., 3H) and
carbon-14 (i.e., 14C) isotopes are particularly
preferred for their ease of preparation and
detectability. Further, substitution with heavier
isotopes such as deuterium (i.e., 2H) may afford
certain therapeutic advantages resulting from greater
metabolic stability (e.g., increased in vivo half-life
or reduced dosage requirements) and hence may be
preferred in some circumstances lsotopically labelled
Anilinopiperazine Derivatives can generally be
prepared by following procedures analogous to those
disclosed in the Schemes and/or in the Examples
hereinbelow, by substituting an appropriate
isotopically labelled reagent for a non-isotopically
labelled reagent. Polymorphic forms of the
Anilinopiperazine Derivatives, and of the salts,
solvates, esters, prodrugs and stereoisomers of the
Anilinopiperazine Derivatives, are intended to be
included in the present invention. The following
abbreviations are used below and have the following
meanings:Boc is te/f-butoxycarbonyl, dba is
dibenzylideneacetone, DMF is N1N - dimethylformamide,
DMSO is dimethylsulfoxide, EtOAc is ethyl acetate,
LCMS is liquid chromatography mass spectrometry, MeOH
is methanol, NMR is nuclear magnetic resonance, PBS is
phosphate buffered saline, SPA is scintillation
proximity assay, Tf is triflate, TFA is
trifluoroacetic acid and Xantphos is 9,9-
Dimethyl-4,5-bis(diphenylphosphino)xanthene. The
Anilinopiperazine Derivatives of Formula (I) The
present invention provides Anilinopiperazine
Derivatives of Formula (I): (I) and pharmaceutically
acceptable salts, solvates, esters, prodrugs and
stereoisomers thereof, wherein the dashed line
indicates an optional and additional bond and wherein
R1, R2, R3, R4, R4 , R10, R10a, R11 , Ar, W, Y, Z, n
and p are as defined above for formula (I). In one
embodiment, R1 is -H. In another embodiment, R1 is
-aryl, -arylalkyl, -benzofused cycloalkyl, -
heteroaryl, -benzofused heteroaryl or -benzofused
heterocyclenyl. In one embodiment, R1 is -alkyl. In
another embodiment, R1 is -methyl. In another
embodiment, R1 is -alkenyl. In another embodiment, R1
is -alkynyl. In one embodiment, R1 is -aryl. In
another embodiment, R1 is -alkylene-aryl. In another
embodiment, R1 is -phenyl.In one embodiment, R1 is
-heteroaryl. In another embodiment, R1 is
-alkylene-heteroaryl. In another embodiment, R1 is
-pyrazinyl. In another embodiment, R1 is -pyrazolyl.
In one embodiment, R1 is: In still another embodiment,
R1 i:s: wherein G is -H, -halo or alkoxy. In one
embodiment, R1 is -heterocyclyl. In one embodiment, R1
is -heterocyclenyl. In one embodiment, R1 is
-alkylene-heterocyclyl. In one embodiment, R1 is
-alkylene-heterocyclenyl. In another embodiment, R1 is
-pyrazolinyl. In one embodiment, R1 is -arylalkyl. In
another embodiment, R1 is -benzyl. In another
embodiment, R1 is -phenethyl. In one embodiment, R1 is
-cycloalkyl. In another embodiment, R1 is
-alkylene-cycloalkyl. In one embodiment, R1 is
-benzofused cycloalkyl. In another embodiment, R1 is
-indanyl. In one embodiment, R1 is -benzofused
heteroaryl. In anotherembodiment, R1 is -benzofused
heterocyclyl.In a further embodiment, R1 is
-benzofused heterocyclenyl. In another embodiment, R1
is -indazolyl. In another embodiment, R1 is: wherein J
is - H or -halo. In a further embodiment, R1 is:In one
embodiment, R is -H. In another embodiment, R2 is
-alkyl. In another embodiment, R2 is -methyl. In one
embodiment, R2 is -aryl. In one embodiment, R2 is
-alkylene-aryl. In another embodiment, R2 is
-alkylene-heteroaryl. In another embodiment, R2 is
-methyl. In another embodiment, R2 is -phenyl. In one
embodiment, R2 is -arylalkyl. In another embodiment,
R2 is -benzyl. In another embodiment, R2 is
-heteroaryl. In still another embodiment, R2 is
-thiophenyl. In yet another embodiment, R2 is
-thiophen-3-yl. In one embodiment, R2 is -C(O)-alkyl.
In another embodiment, R2 is -C(O)-aryl. In another
embodiment, R2 is -C(O)-alkylene-aryl. In one
embodiment, R2 is -C(O)-isopropyl.In another
embodiment, R2 is -C(O)-benzyl. In another embodiment,
R2 is -C(O)-phenyl, which may be unsubstituted or
substituted with an alkoxy group. In one embodiment,
R1 is -alkyl and R2 is -C(O)-alkyl. In another
embodiment, R1 is alkyl and R2 is -C(O)-aryl. In one
embodiment, R1 is methyl and R2 is -C(O)-alkyl. In
another embodiment, R1 is methyl and R2 is -C(O)-aryl.
In one embodiment, one of R1 and R2 is - H and the
other is: In another embodiment, one of R1 and R2 is -
H and the other is: In one embodiment, R3 is -H. In
another embodiment, R3 is -alkyl. In one embodiment,
R3 is -CH 3. In another embodiment, R3 is - a-CH3. In
another embodiment, R3 is - b-CH3. In a further
embodiment, R3 is -alkylene-NH 2. In one embodiment,
R3 is -NH 2. In another embodiment, R3 is - a-NH2. In
another embodiment, R3 is - b-NH2. In a further
embodiment, R3 is -alkylene-NH 2. In yet another
embodiment, R3 is -CH2NH2. In one embodiment, R3 and
the carbon atom to which it is attached, form a
carbonyl group. In one embodiment, R4 is -H. In
another embodiment, R4 is -H. In another embodiment,
R4 and R4a are each -H.In still another embodiment, R4
is -alkyl. In another embodiment, R4 is haloalkyl. In
yet another embodiment, R4 is hydroxyalkyl. In one
embodiment, R4 is -(alkylene)m-C(O)N(R8)2. In another
embodiment, R4 is -(alkylene)m-NHC(O)-R9. In another
embodiment, R4 is-(alkylene) m-N(R9)2. In one
embodiment, R4 is -CH 3. In another embodiment, R4 is
- a-CH3. In another embodiment, R4 is - b-CH3. In one
embodiment, R4 is -NH 2. In another embodiment, R4 is
- a-NH2. In another embodiment, R4 is - b-NH2. In a
further embodiment, R4 is -alkylene-NH 2. In yet
another embodiment, R4 is -CH2NH2. In one embodiment,
R4 and R4a and the common carbon atom to which they
are attached, join to form a carbonyl group. In
another embodiment, R4 and R4 and the common carbon
atom to which they are attached, join to form a
cycloalkyl group. In another embodiment, R4 and R4a
and the common carbon atom to which they are attached,
join to form a heterocycyl group. In one embodiment,
R3 and R4a are each -H. In another embodiment, R3 is
alkyl and R4 is -H. In another embodiment, R3 is - H
and R4 is alkyl. In one embodiment, R10 is -H. In
another embodiment, R10a is -H. In another embodiment,
R10 and R10a are each -H. In still another embodiment,
R10 is -alkyl. In another embodiment, R10 is
haloalkyl. In yet another embodiment, R10 is
hydroxyalkyl. In one embodiment, R10 is
-(alkylene)m-C(O)N(R8)2. In another embodiment, R10 is
-(alkylene)m-NHC(O)-R9. In another embodiment, R10
is-(alkylene) m-N(R9)2.In one embodiment, R10 is -CH
3. In another embodiment, R10 is - a-CH3. In another
embodiment, R10 is - b-CH3. In one embodiment, R10 is
-NH 2. In another embodiment, R10 is - a-NH2. In
another embodiment, R10 is - b-NH2. In a further
embodiment, R10 is -alkylene-NH 2. In yet another
embodiment, R10 is -CH2NH2. In one embodiment, R10 and
R10a and the common carbon atom to which they are
attached, join to form a carbonyl group. In another
embodiment, R10 and R10a and the common carbon atom to
which they are attached, join to form a cycloalkyl
group. In another embodiment, R10 and R10a and the
common carbon atom to which they are attached, join to
form a heterocycyl group. In one embodiment, R11 is
-H. In another embodiment, R1 1 is -alkyl. In one
embodiment, R11 is -CH 3. In another embodiment, R11
is - a-CH3. In another embodiment, R11 is - b-CH3. In
a further embodiment, R1 1 is -alkylene-NH 2. In one
embodiment, R1 1 is -NH 2. In another embodiment, R1 1
is - a-NH2. 



In another embodiment, R1 1 is - b-NH2. In a further
embodiment, R11 is -alkylene-NH 2. In yet another
embodiment, R1 1 is -CH2NH2. In another embodiment, R1
1 and the carbon atom to which it is attached, form a
carbonyl group. In one embodiment, n and p are each 1
and R10 , R10a and R1 1 are each H. In another
embodiment, n and p are each 1 and R3, R10 , R10a and
R1 1 are each H In still another embodiment, n and p
are each 1 and R3, R4a, R10 , R10a and R1 1 are each
H.In one embodiment, Z is -N-; n and p are each 1; and
R10, R10a and R1 1 are each H. In another embodiment,
Z is -N-; n and p are each 1; and R3, R10 , R10a and
R1 1 are each H In still another embodiment, Z is -N-;
n and p are each 1; and R3, R4 1, R10 , R10a and R1 1
are each H. In one embodiment, Ar is -arylene-. In
another embodiment, Ar is -heteroarylene-. In another
embodiment, Ar is: In yet another embodiment, Ar is:
In one embodiment, W is -C(NH 2)(C(O)NH2)-. In another
embodiment, W is -C(NH 2)(alkyl)-. In another
embodiment, W is -C(NH 2)(CH3)-. In still another
embodiment, W is -C(NH 2X-C(O)NHOH)-. In one
embodiment, W is -CH(-NC(O)CF 3)-. In another
embodiment, W is -CH(-NS(O)2alkyl)-. In still another
embodiment, W is -C(NH 2)(-C(O)NHOH)-. In one
embodiment, W is -CH(-CH 2NH2)-. In another
embodiment, W is -C(-C(O)NH 2)(-NHalkyl)-. In another
embodiment, W is -CH(-C(O)NH 2)-. In still another
embodiment, W is -CH 2- . In yet another embodiment, W
is -NH-. In yet another embodiment, W is -C(R 5)2- .
In still another embodiment, W is -CH(OH)-. In a
further embodiment, W is -CH(NH 2)-.In one embodiment,
W is -CH(CH 3)-. In another embodiment, W is
-CH(-C(O)CH 3)-. In another embodiment, W is
-C(OH)(alkyl)-. In another embodiment, W is
-C(OH)(-alkylene-OH)-. In another embodiment, W is
-N(R 12)-. In another embodiment, W is -O-. In still
another embodiment, W is -S-. In one embodiment, W is
-C(R 5)2- and both R5 groups, together with the common
carbon atom to which they are attached, join to form a
cycloalkyl group. In another embodiment, W is -C(R
5)2- and both R5 groups, together with the common
carbon atom to which they are attached, join to form a
heterocyclyl group. In another embodiment, W is -C(R
5)2- and both R5 groups, together with the common
carbon atom to which they are attached, join to form a
group having the formula: In one embodiment, W is -C(R
5)2- and each R5 group is independently selected from
H, -(alkylene)m-NH2, -NH-alkyl, -N(alkyl)2, -C(O)NH2,
-OH, -C(O)Oalkyl, 5 or 6 membered heteroaryl or
hydroxyalkyl. In another embodiment, W is -C(R 5)2-
and each R5 group is independently selected from H,
-(alkylene)m-NH2 -NH-alkyl, -N(alkyl)2 or -C(O)NH2. In
one embodiment, Y is -H. In another embodiment, Y is
-halo, -alkyl or -CN. In another embodiment, Y is
methyl. In one embodiment, Z is -CR 7- . In another
embodiment, Z is -CH-. In still another embodiment, Z
is -C(alkyl)-.In yet another embodiment, Z is -C(OH)-.
In another embodiment, Z is -C(alkoxy)-. In still
another embodiment, Z is -C(-CF 3)-. In a further
embodiment, Z is -N-. In one embodiment, n is O. In
another embodiment, n is 1. In another embodiment, n
is 2. In one embodiment, p is 0. In another
embodiment, p is 1. In one embodiment, n and p are
each 1. In another embodiment, n is 0 and p is 1. In
another embodiment, n is 2 and p is 1. In one
embodiment, n is 0,W is -CH 2- and Z is -N-. In
another embodiment, n is 1,W is -CH 2- and Z is -N-.
In another embodiment, n is 1,W is -NH- and Z is -N-.
In another embodiment, n is 0,W is -CH 2- , Z is -N-,
R3 is - H and R38 is -H. In still another embodiment,
n is 1,W is -C(NH 2)(C(O)NH2)-, Z is -N-, R3 is - H
and R3a is -H. In yet another embodiment, n is 1,W is
-CH 2- , Z is -N-, R3 is - H and R3a is - NH2. In
another embodiment, n is 1,W is -CH 2- , Z is -N-, R3
is - H and R3 is - b- NH2. In a further embodiment, n
is 0,W is -CH 2- , Z is -N-, R3 is - H and R3 is -
NH2. In a further embodiment, n is 0,W is -CH 2- , Z
is -N-, R3 is - H and R3a is - a- NH2. In another
embodiment, n is 1,W is -CH(NH 2)-, Z is -N-, R3 is -
H and R3a is -H. In another embodiment, n is 1,W is
-CH(OH)-, Z is -N-, R3 is - H and R3a is - H. In still
another embodiment, n is 1,W is -CH(NH 2)(alkyl)-, Z
is -N-, R3 is - H and R3a is -H.In one embodiment, Y
is -H. In another embodiment, Y is -halo, -alkyl or
-CN. In another embodiment, Y is methyl. In one
embodiment, R3 is - H and Z is -N-. In another
embodiment, R3 is -H, Y is - H and Z is -N-. In still
another embodiment, R2 is -H, R3 is -H, Y is - H and Z
is -N-. In another embodiment, R2 is -alkyl, R3 is -H,
Y is - H and Z is -N-. In yet another embodiment, R2
is -CH 3, R3 is -H, Y is - H and Z is -N-. In one
embodiment, R1 is -aryl, -arylalkyl, benzofused
cycloalkyl, heteroaryl, benzofused heteroaryl or
benzofused heterocyclenyl. In another embodiment, R1
is -phenyl, -benzyl, -phenethyl, -indanyl, piperazinyl
or pyrazolyl. In one embodiment, R1 is -aryl,
-arylalkyl, benzofused cycloalkyl, heteroaryl,
benzofused heteroaryl or benzofused heterocyclenyl;
and R2 is - H or alkyl. In another embodiment, R1 is
-aryl, -arylalkyl, benzofused cycloalkyl, heteroaryl,
benzofused heteroaryl or benzofused heterocyclenyl; R2
is - H or alkyl; R3 and R3a are each -H; and Z is -N-.
In another embodiment, R1 is -aryl, -arylalkyl,
benzofused cycloalkyl, heteroaryl, benzofused
heteroaryl or benzofused heterocyclenyl; R2 is - H or
alkyl; R3 and R3a are each -H; Z is -N-; and W is NH.
In still another embodiment, R1 is -aryl, -arylalkyl,
benzofused cycloalkyl, heteroaryl, benzofused
heteroaryl or benzofused heterocyclenyl; R2 is - H or
alkyl; R3 and R3a are each -H; Z is -N-; and W is
-CH(NH2)-, -C(R4)(NH2)- or -CH(OH)-. In one
embodiment, Ar is phenyl, R3 is - H and Z is -CH-. In
specific embodiments, the groupANILINOPIPERAZINE
DERIVATIVES AND METHODS OF USE THEREOF FIELD OF THE
INVENTION The present invention relates to novel
Anilinopiperazine Derivatives, compositions comprising
the Anilinopiperazine Derivatives, and methods for
using the Anilinopiperazine Derivatives for treating
or preventing a proliferative disorder, an
anti-proliferative disorder, inflammation, arthritis,
a central nervous system disorder, a cardiovascular
disease, alopecia, a neuronal disease, an ischemic
injury, a viral disease, a fungal infection, or a
disorder related to the activity of a protein kinase.
BACKGROUND OF THE INVENTION Protein kinases are a
family of enzymes that catalyze phosphorylation of
proteins, in particular the hydroxyl group of specific
tyrosine, serine, or threonine residues in proteins.
Protein kinases are pivotal in the regulation of a
wide variety of cellular processes, including
metabolism, cell proliferation, cell differentiation,
and cell survival. Uncontrolled proliferation is a
hallmark of cancer cells, and can be manifested by a
deregulation of the cell division cycle in one of two
ways - making stimulatory genes hyperactive or
inhibitory genes inactive. Protein kinase inhibitors,
regulators or modulators alter the function of kinases
such as cyclin-dependent kinases (CDKs), mitogen
activated protein kinase (MAPK/ERK), glycogen synthase
kinase 3 (GSK3beta), Checkpoint (Chk) (e.g., CHK-1 ,
CHK-2 etc.) kinases, AKT kinases, JNK, and the like.
Examples of protein kinase inhibitors are described in
WO02/22610 A 1 and by Y. Mettey et al., in J. Med.
Chem., 46:222-236 (2003). The cyclin-dependent kinases
are serine/threonine protein kinases, which are the
driving force behind the cell cycle and cell
proliferation. Misregulation of CDK function occurs
with high frequency in many important solid tumors.
Individual CDK's, such as, CDK1 , CDK2, CDK3, CDK4,
CDK5, CDK6 and CDK7, CDK8 and the like, perform
distinct roles in cell cycle progression and can be
classified as either G 1S, or G2M phase enzymes. CDK2
and CDK4 are of particular interest because their
activities are frequently misregulated in a wide
variety of human cancers. CDK2 activity is required
for progression through G 1 to the S phase of the cell
cycle, and CDK2 is one of the key components of the G
1 checkpoint. Checkpoints serve to maintain the proper
sequence of cell cycle events and allowthe cell to
respond to insults or to proliferative signals, while
the loss of proper checkpoint control in cancer cells
contributes to tumorgenesis. The CDK2 pathway
influences tumorgenesis at the level of tumor
suppressor function (e.g. p52, RB, and p27) and
oncogene activation (cyclin E). Many reports have
demonstrated that both the coactivator, cyclin E, and
the inhibitor, p27, of CDK2 are either over- or
underexpressed, respectively, in breast, colon,
nonsmall cell lung, gastric, prostate, bladder,
non-Hodgkin's lymphoma, ovarian, and other cancers.
Their altered expression has been shown to correlate
with increased CDK2 activity levels and poor overall
survival. This observation makes CDK2 and its
regulatory pathways compelling targets for the
development of cancer treatments. 



A number of adenosine 5'-triphosphate (ATP)
competitive small organic molecules as well as
peptides have been reported in the literature as CDK
inhibitors for the potential treatment of cancers.
U.S. 6,413,974, col. 1, line 23- col. 15, line 10
offers a good description of the various CDKs and
their relationship to various types of cancer.
Flavopiridol (shown below) is a nonselective CDK
inhibitor that is currently undergoing human clinical
trials, A. M. Sanderowicz et al., J. CHn. Oncol.
16:2986-2999 (1998). Other known inhibitors of CDKs
include, for example, olomoucine (J. Vesely et al.,
Eur. J. Biochem., 224:771-786 (1994)) and roscovitine
(I. Meijer et al., Eur. J. Biochem., 243:527-536
(1997)). U.S. 6,107,305 describes certain
pyrazolo[3,4-b] pyridine compounds as CDK inhibitors.
An illustrative compound from the '305 patent is:K. S.
Kim et al., J. Med. Chem. 45:3905-3927 (2002) and WO
02/10162 disclose certain aminothiazole compounds as
CDK inhibitors. Another series of protein kinases are
those that play an important role as a checkpoint in
cell cycle progression. Checkpoints prevent cell cycle
progression at inappropriate times, such as in
response to DNA damage, and maintain the metabolic
balance of cells while the cell is arrested, and in
some instances can induce apoptosis (programmed cell
death) when the requirements of the checkpoint have
not been met. Checkpoint control can occur in the G 1
phase (prior to DNA synthesis) and in G2, prior to
entry into mitosis. One series of checkpoints monitors
the integrity of the genome and, upon sensing DNA
damage, these "DNA damage checkpoints" block cell
cycle progression in Gi & G2 phases, and slow
progression through S phase. This action enables DNA
repair processes to complete their tasks before
replication of the genome and subsequent separation of
this genetic material into new daughter cells takes
place. Inactivation of CHK1 has been shown to
transduce signals from the DNA-damage sensory complex
to inhibit activation of the cyclin B/Cdc2 kinase,
which promotes mitotic entry, and abrogate G.sub.2
arrest induced by DNA damage inflicted by either
anticancer agents or endogenous DNA damage, as well as
result in preferential killing of the resulting
checkpoint defective cells. See, e.g., Peng et al.,
Science, 277:1501-1505 (1997); Sanchez et al.,
Science, 277:1497-1501 (1997), Nurse, Cell,
9J.:865-867 (1997); Weinert, Science, 277:1450-1451
(1997); Walworth et al., Nature, 363:368-371 (1993);
and Al-Khodairy et al., Molec. Biol. Cell., 5:147-160
(1994).Selective manipulation of checkpoint control in
cancer cells could afford broad utilization in cancer
chemotherapeutic and radiotherapy regimens and may, in
addition, offer a common hallmark of human cancer
"genomic instability" to be exploited as the selective
basis for the destruction of cancer cells. A number of
factors place CHK1 as a pivotal target in DNA-damage
checkpoint control. The elucidation of inhibitors of
this and functionally related kinases such as
CDS1/CHK2, a kinase recently discovered to cooperate
with CHK1 in regulating S phase progression (see Zeng
et al., Nature, 395:507-510 (1998); Matsuoka, Science,
282:1893-1897 (1998)), could provide valuable new
therapeutic entities for the treatment of cancer.
Another group of kinases are the tyrosine kinases.
Tyrosine kinases can be of the receptor type (having
extracellular, transmembrane and intracellular
domains) or the non-receptor type (being wholly
intracellular). Receptor-type tyrosine kinases are
comprised of a large number of transmembrane receptors
with diverse biological activity. In fact, about 20
different subfamilies of receptor-type tyrosine
kinases have been identified. One tyrosine kinase
subfamily, designated the HER subfamily, is comprised
of EGFR (HER1 ) , HER2, HER3 and HER4. Ligands of this
subfamily of receptors identified so far include
epithelial growth factor, TGF-alpha, amphiregulin,
HB-EGF, betacellulin and heregulin. Another subfamily
of these receptor-type tyrosine kinases is the insulin
subfamily, which includes INS-R, IGFIR, IR, and IR-R.
The PDGF subfamily includes the PDGF-alpha and beta
receptors, CSFIR, c-kit and FLK-II. The FLK family is
comprised of the kinase insert domain receptor (KDR),
fetal liver kinase-1 (FLK-1), fetal liver kinase-4
(FLK-4) and the fms-like tyrosine kinase-1 (flt-1 ) .
For detailed discussion of the receptor-type tyrosine
kinases, see Plowman etal., DN&P 7(61:334-339, 1994.
At least one of the non-receptor protein tyrosine
kinases, namely, LCK, is believed to mediate the
transduction in T-cells of a signal from the
interaction of a cell-surface protein (Cd4) with a
cross-linked anti-Cd4 antibody. A more detailed
discussion of non-receptor tyrosine kinases is
provided in Bolen, Oncogene, 8:2025- 2031 (1993). The
non-receptor type of tyrosine kinases is also
comprised of numerous subfamilies, including Src, Frk,
Btk, Csk, AbI, Zap70, Fes/Fps, Fak, Jak, Ack, and
LIMK. Each of these subfamilies is further sub-divided
into varying receptors. For example, the Src subfamily
is one of the largest and includes Src,Yes, Fyn, Lyn,
Lck, BIk, Hck, Fgr, and Yrk. The Src subfamily of
enzymes has been linked to oncogenesis. For a more
detailed discussion of the non-receptor type of
tyrosine kinases, see Bolen, Oncogene, 8:2025-2031
(1993). In addition to its role in cell-cycle control,
protein kinases also play a crucial role in
angiogenesis, which is the mechanism by which new
capillaries are formed from existing vessels. When
required, the vascular system has the potential to
generate new capillary networks in order to maintain
the proper functioning of tissues and organs. In the
adult, however, angiogenesis is fairly limited,
occurring only in the process of wound healing and
neovascularization of the endometrium during
menstruation. On the other hand, unwanted angiogenesis
is a hallmark of several diseases, such as
retinopathies, psoriasis, rheumatoid arthritis,
age-related macular degeneration, and cancer (solid
tumors). Protein kinases which have been shown to be
involved in the angiogenic process include three
members of the growth factor receptor tyrosine kinase
family; VEGF-R2 (vascular endothelial growth factor
receptor 2, also known as KDR (kinase insert domain
receptor) and as FLK 1); FGF-R (fibroblast growth
factor receptor); and TEK (also known as Tie-2).
VEGF-R2, which is expressed only on endothelial cells,
binds the potent angiogenic growth factor VEGF and
mediates the subsequent signal transduction through
activation of its intracellular kinase activity. Thus,
it is expected that direct inhibition of the kinase
activity of VEGF-R2 will result in the reduction of
angiogenesis even in the presence of exogenous VEGF
(see Strawn et al, Cancer Res., 56:3540-3545 (1996)),
as has been shown with mutants of VEGF-R2 which fail
to mediate signal transduction. Millauer et al, Cancer
Res., 56:1615-1620 (1996). Furthermore, VEGF-R2
appears to have no function in the adult beyond that
of mediating the angiogenic activity of VEGF.
Therefore, a selective inhibitor of the kinase
activity of VEGF-R2 would be expected to exhibit
little toxicity. Similarly, FGFR binds the angiogenic
growth factors aFGF and bFGF and mediates subsequent
intracellular signal transduction. Recently, it has
been suggested that growth factors such as bFGF may
play a critical role in inducing angiogenesis in solid
tumors that have reached a certain size. Yoshiji et
al., Cancer Research, 57: 3924-3928 (1997). Unlike
VEGF-R2, however, FGF-R is expressed in a number of
different cell types throughout the body and may or
may not play important roles in other normal
physiological processes in the adult.
Nonetheless,systemic administration of a small
molecule inhibitor of the kinase activity of FGF-R has
been reported to block bFGF-induced angiogenesis in
mice without apparent toxicity. Mohammad et al., EMBO
Journal, 17:5996-5904 (1998). TEK (also known as
Tie-2) is another receptor tyrosine kinase expressed
only on endothelial cells which has been shown to play
a role in angiogenesis. The binding of the factor
angiopoietin-1 results in autophosphorylation of the
kinase domain of TEK and results in a signal
transduction process which appears to mediate the
interaction of endothelial cells with peri-endothelial
support cells, thereby facilitating the maturation of
newly formed blood vessels. The factor angiopoietin-2,
on the other hand, appears to antagonize the action of
angiopoietin- 1 on TEK and disrupts angiogenesis.
Maisonpierre etal., Science, 277:55-60 (1997). The
kinase, JNK, belongs to the mitogen-activated protein
kinase (MAPK) superfamily. JNK plays a crucial role in
inflammatory responses, stress responses, cell
proliferation, apoptosis, and tumorigenesis. JNK
kinase activity can be activated by various stimuli,
including the proinflammatory cytokines (TNF-alpha and
interleukin-1), lymphocyte costimulatory receptors
(CD28 and CD40), DNAdamaging chemicals, radiation, and
Fas signaling. Results from the JNK knockout mice
indicate that JNK is involved in apoptosis induction
and T helper cell differentiation. Pim-1 is a small
serine/threonine kinase. Elevated expression levels of
Pim- 1 have been detected in lymphoid and myeloid
malignancies, and recently Pim-1 was identified as a
prognostic marker in prostate cancer. K. Peltola,
"Signaling in Cancer: Pim-1 Kinase and its Partners",
Annales Universitatis Turkuensis, Sarja - Ser. D Osa -
Tom. 616, (August 30, 2005),
http://kiriasto.utu.fi/iulkaisupalvelut/annaalit/2004/
D616.html . Pim-1 acts as a cell survival factor and
may prevent apoptosis in malignant cells. K. Petersen
Shay et ai, Molecular Cancer Research 3:170-181
(2005). Aurora kinases (Aurora-A, Aurora-B, Aurora-C)
are serine/threonine protein kinases that have been
implicated in human cancer, such as colon, breast and
other solid tumors. Aurora-A (also sometimes referred
to as AIK) is believed to be involved in protein
phosphorylation events that regulate the cell cycle.
Specifically, Aurora-A may play a role in controlling
the accurate segregation of chromosomesduring mitosis.
Misregulation of the cell cycle can lead to cellular
proliferation and other abnormalities. In human colon
cancer tissue, Aurora-A, Aurora-B, Aurora-C have been
found to be overexpressed (see Bischoff etal., EMBO
J., 17:3052-3065 (1998); Schumacher et al., J. Cell
Biol. 143:1635-1646 (1998); Kimura et al., J . Biol.
Chem., 272:13766-13771 ( 1997)). c-Met is a
proto-oncogene that encodes for a tyrosine kinase
receptor for hepatocyte growth factor/scatter factor
(HGF/SF). The c-Met protein is expressed mostly in
epithelial cells, and due to its function it is also
known as hepatocyte growth factor receptor, or HGFR.
When HGF/SF activates c-Met, the latter in turn may
activate a number of kinase pathways, including the
pathway from Ras to Raf to Mek to the
mitogen-activated protein kinase ERK1 to the
transcription factor ETS1 . Met signaling has been
implicated in the etiology and malignant progression
of human cancers (see Birchmeier etal., Nature Reviews
Molecular Cell Biology, 4.-91 5-925 (2003); Zhang et
al., Journal of Cellular Biochemistry, 88/408-417
(2003); and Paumelle etal., Oncogene, 1:2309-2319
(2002)). Mitogen-activated protein kinase-activated
protein kinase 2 (MAPKAP K2 or MK2) mediates multiple
p38 MAPK-dependent cellular responses. MK2 is an
important intracellular regulator of the production of
cytokines, such as tumor necrosis factor alpha (TNFa),
interleukin 6 (IL-6) and interferon gamma (IFNg), that
are involved in many acute and chronic inflammatory
diseases, e.g. rheumatoid arthritis and inflammatory
bowel disease. MK2 resides in the nucleus of
nonstimulated cells and upon stimulation, it
translocates to the cytoplasm and phosphorylates and
activates tuberin and HSP27. MK2 is also implicated in
heart failure, brain ischemic injury, the regulation
of stress resistance and the production 



of TNF- a (see Deak etal., EMBO. 17:4426-4441 (1998);
Shi et al., Biol. Chem. 383:1519-1536 (2002);
Staklatvala., Curr. Opin. Pharmacol. 4:372-377 (2004);
and Shiroto et al., J. MoI. Cell Cardiol. 38:93-97
(2005)). There is a need for effective inhibitors of
protein kinases in order to treat or prevent disease
states associated with abnormal cell proliferation.
Moreover, it is desirable for kinase inhibitors to
possess both high affinities for the target kinase as
well as high selectivity versus other protein kinases.
Small-molecule compounds that may be readily
synthesized and are potent inhibitors of cell
proliferation are those, for example, that are
inhibitors of one or more protein kinases, such asCHK1
, CHK2, VEGF (VEGF-R2), Pim-1 , CDKs or CDK/cyclin
complexes and both receptor and non-receptor tyrosine
kinases. SUMMARY OF THE INVENTION In one aspect, the
present invention provides compounds of Formula (I):
(I) and pharmaceutically acceptable salts, solvates,
esters, prodrugs and stereoisomers thereof, wherein
the dashed line indicates an optional and additional
bond and wherein: R1 is H, alkyl, alkenyl, alkynyl,
halo, -(alkylene) m-aryl, -alkenylene-aryl, -
alkynylene-aryl, -(alkylene) mcycloalkyl, -(alkylene)
m-heteroaryl, -(alkylene) m- heterocyclyl, -(alkylene)
m-heterocyclenyl, wherein any aryl, cycloalkyl,
heteroaryl, heterocyclyl or heterocyclenyl group can
be optionally substituted with up to 5 substituents,
which may be the same or different, and are
independently selected from halo, alkyl, cycloalkyl,
-(alkylene) m-N(R9)2, -(alkylene) m-O-alkyl, -O-aryl,
- C(O)R8, -S-alkyl, -O-aryl, -(alkylene) m-CN,
alkynyl, alkenyl, hydroxyalkyl, haloalkyl, -
O-haloalkyl, , -C(O)OR 7, -NHC(O)R 7, -C(O)N(R 7)2,
-S(O)2N(R8)2, -NHS(O) 2R8, - (alkylene)m-heteroaryl,
-(alkylene) m-heterocyclyl and -(alkylene) m-aryl;
wherein an alkyl, alkenyl or alkynyl group can be
substituted with one or more substituents, which may
be the same or different, and are independently
selected from halo, alkyl, -N(R7)2, -C(O)OH, aryl, and
-O-alkyl; wherein any cyclic R1 group can be
optionally fused to a cycloalkyl, aryl, heteroaryl or
heterocyclyl group; such that when R1 is heteroaryl,
heterocyclyl or heterocyclenyl, these groups are
attached to the rest of the compound of formula (I) by
a ring carbon atom;R2 is H, alkyl, haloalkyl,
hydroxyalkyl, -(alkylene)m-C(O)N(R8)2, -(alkylene)m-
NHC(O)-R9 or -(alkylene) m-N(R9)2, or R2 and the ring
carbon atom to which it is attached, form a carbonyl
group; R3 is H, -alkyl, haloalkyl, hydroxyalkyl,
-(alkylene)m-C(O)N(R8)2, -(alkylene)m- NHC(O)-R9 or
-(alkylene) m-N(R9)2, or R3 and R3a, together with the
common carbon atom to which each are attached, join to
form a carbonyl, cycloalkyl or heterocyclyl group; R3a
is H, -alkyl, haloalkyl, hydroxyalkyl,
-(alkylene)m-C(O)N(R8)2 -(alkylene)m- NHC(O)-R9 or
-(alkylene) m-N(R9)2; each occurrence of R4 is
independently H, -alkyl, -(alkylene)m-aryl, -
(alkylene)m-heteroaryl, -(alkylene)m-heterocyclyl,
-(alkylene)m-N(R8)2, -(alkylene)m- OH,
-(alkylene)m-NHC(O)R8, hydroxyalkyl, haloalkyl, -CH
2NH2, -C(O)R5, -C(O)OR8, -C(O)-(alkylene) m-N(R8)2,
-C(O)NH-alkyl, -C(O)N(alkyl) 2, -(alkylene)
m-NHC(O)R6, - NHC(O)OR8, -CR2C(O)NH2,
-CR2C(O)NH(alkyl), -CR2C(O)NH(alkyl) 2 or - NHS(O)2R6;
R5 is H, alkyl, aryl.-heteroaryl or -NHOH; each
occurrence of R6 is independently H, alkyl, aryl or
haloalkyl; each occurrence of R7 is H, -OH, alkyl,
-O-alkyl, cycloalkyl or haloalkyl; each occurrence of
R8 is independently H, alkyl, -(alkylene)m-aryl, -
(alkylene)m-heterocyclyl, -(alkylene)m-heteroaryl or
-(alkylene)m-cycloalkyl; each occurrence of R9 is H,
alkyl, haloalkyl, hydroxyalkyl, -(alkylene)m-aryl, -
(alkylene)m-heterocyclyl, -(alkylene)m-heteroaryl or
-(alkylene)m-cycloalkyl; R10 is H, -alkyl, haloalkyl,
hydroxyalkyl, -(alkylene)m-C(O)N(R8)2, -(alkylene)m-
NHC(O)-R9 or -(alkylene) m-N(R9)2, or R10 and R1Oa,
together with the common carbon atom to which each are
attached, join to form a carbonyl, cycloalkyl or
heterocyclyl group; R1Oa is H, -alkyl, haloalkyl,
hydroxyalkyl, -(alkylene)m-C(O)N(R8)2, -
(alkylene)m-NHC(O)-R 9 or -(alkylene) m-N(R9)2; each
occurrence of R11 is independently H, alkyl,
haloalkyl, hydroxyalkyl, - (alkylene)m-C(O)N(R8)2,
-(alkylene)m-NHC(O)-R9 or -(alkylene) m-N(R9)2, or any
R11 and the ring carbon atom to which it is attached,
form a carbonyl group;each occurrence of R12 is
independently H, alkyl, -(alkylene)m-aryl, -
(alkylene)m-heteroaryl, -(alkylene)m-heterocyclyl,
-S(O)2-alkyl, -S(O)2-aryl, -S(O)2- heteroaryl,
hydroxyalkyl, -C(O)R8, or -C(O)OR8; Ar is arylene or
heteroarylene, wherein the arylene or heteroarylene is
joined via any 2 of its adjacent ring carbon atoms,
and wherein the arylene or heteroarylene group can be
optionally substituted with up to 4 substituents,
which may be the same or different, and are
independently selected from halo, alkyl, -OH, -OR9,
-(alkylene) m-N(R6)2 -N(alkyl)2, -SR9, -S(O)R8,
-S(O)2R8, -S(O)2NHR9, -C(O)R8, -C(O)OR9, -(alkylene)
m-C(O)N(R8)2, -NHC(O)R9, haloalkyl. hydroxyalkyl, -CN
and NO2, such that when Ar is tetrahydronaphthylene,
R2 and R3 are each other than hydrogen; W is -N(R
12)-, -S-, -O- or -C(R 4 2- , wherein both R4 groups
and the common carbon atom to which they are attached
can combine to form a cycloalkyl or heterocyclyl
group, each of which can be further substituted; Y is
H, halo, alkyl or -CN; Z is -C(R 7)- or -N-, such that
when the optional additional bond is present, Z is
-C(R 7)-; each occurrence of m is independently Oor 1;
n is an integer ranging from Oto 2; and p is Oor 1. In
one aspect, the compounds of Formula (I) (the
"Anilinopiperazine Derivatives") can be useful as
protein kinase inhibitors. In another aspect, the
Anilinopiperazine Derivatives can be useful for
treating or preventing a proliferative disorder, an
anti-proliferative disorder, inflammation, arthritis,
a central nervous system disorder, a cardiovascular
disease, alopecia, a neuronal disease, an ischemic
injury, a viral disease, a fungal infection, or a
disorder related to the activity of a protein kinase
(each being a "Condition"). In another aspect, the
present invention provides pharmaceutical compositions
comprising an effective amount of at least one
Anilinopiperazine Derivative and a pharmaceutically
acceptable carrier. The compositions can be useful for
treating or preventing a Condition in a patient.In
still another aspect, the present invention provides
methods for treating pr preventing a Condition in a
patient, the method comprising administering to the
patient an effective amount of at least one
Anilinopiperazine Derivative. In another aspect, the
present invention provides methods for treating a
cancer in a patient, the method comprising
administering to the patient an effective amount of at
least one Anilinopiperazine Derivative. In another
aspect, the present invention provides methods for
treating a cancer in a patient, the method comprising
administering to the patient an at least one
Anilinopiperazine Derivative and at least one
additional anticancer agent which is not an
Anilinopiperazine Derivative, wherein the amounts
administered are together effective to treat the
cancer. DETAILED DESCRIPTION OF THE INVENTION In an
embodiment, the present invention provides
Anilinopiperazine Derivatives of Formula (I) and or
pharmaceutically acceptable salts, solvates, esters
and prodrugs thereof. The Anilinopiperazine
Derivatives can be useful for treating or preventing a
Condition in a patient. Definitions and Abbreviations
As used above, and throughout this disclosure, the
following terms, unless otherwise indicated, shall be
understood to have the following meanings: "Acyl"
means an H-C(O)-, alkyl-C(O)- or cycloalkyl-C(O)-,
group in which the various groups are as previously
described. The bond to the parent moiety is through
the carbonyl. In one embodiment, acyls contain a lower
alkyl. Non-limiting examples of suitable acyl groups
include formyl, acetyl and propanoyl. "Alkoxy" means
an alkyl-O- group in which the alkyl group is as
previously described. Non-limiting examples of
suitable alkoxy groups include methoxy, ethoxy,
n-propoxy, isopropoxy and n-butoxy. The bond to the
parent moiety is through the ether oxygen.
"Alkoxycarbonyl" means an alkyl-O-CO- group.
Non-limiting examples of suitable alkoxycarbonyl
groups include methoxycarbonyl and ethoxycarbonyl. The
bond to the parent moiety is through the
carbonyl."Alkyl" means an aliphatic hydrocarbon group
which may be straight or branched and comprising about
1 to about 20 carbon atoms in the chain. In one
embodiment, an alkyl group contains from about 1 to
about 12 carbon atoms in the chain. In another
embodiment, an alkyl group contains from about 1 to
about 6 carbon atoms in the chain. Branched means that
one or more lower alkyl groups such as methyl, ethyl
or propyl, are attached to a linear alkyl chain. Lower
alkyl refers to a group having about 1 to about 6
carbon atoms in the chain which may be straight or
branched. An alkyl group may be unsubstituted or
optionally substituted by one or more substituents
which may be the same or different, each substituent
being independently selected from the group consisting
of halo, alkyl, aryl, cycloalkyl, cyano, hydroxy,
alkoxy, -S-alkyl, amino, -NH(alkyl), -NH(cycloalkyl),
- N(alkyl)2l -O-C(O)-alkyl, -O-C(O)-aryl,
-O-C(O)-cycloalkyl, carboxy and -C(O)Oalkyl.
Non-limiting examples of suitable alkyl groups include
methyl, ethyl, n-propyl, isopropyl, n-butyl,
sec-butyl, isobutyl, t-butyl, n-pentyl, isopentyl,
neopentyl, n-hexyl, n-heptyl and n-octyl. In one
embodiment, an alkyl group is a "CrC 6 alkyl group,"
having from 1 to 6 carbon atoms. "Alkylaryl" means an
alkyl-arylene- group in which the alkyl and arylene
are as previously described. In one embodiment,
alkylaryls comprise a lower alkyl group. Non-limiting
example of a suitable alkylaryl group is tolyl. The
bond to the parent moiety is through the arylene
group. "Alkylsulfonyl" means an alkyl-S(O 2)- group.
In one embodiment, groups are those in which the alkyl
group is lower alkyl. The bond to the parent moiety is
through the sulfonyl. "Alkylthio" means an alkyl-S-
group in which the alkyl group is as previously
described. Non-limiting examples of suitable alkylthio
groups include methylthio and ethylthio. An alkylthio
group is bound to the parent moiety via its sulfur
atom. "Alkenyl" means an aliphatic hydrocarbon group
containing at least one carbon-carbon double bond and
which may be straight or branched and comprising about
2 to about 15 carbon atoms in the chain. In one
embodiment, an alkenyl group has from about 2 to about
12 carbon atoms in the chain; in another embodiment,
an alkenyl group has from about 2 to about 6 carbon
atoms in the chain. Branched means that one or more
lower alkyl groups such as methyl, ethyl or propyl,
are attached to a linear alkenyl chain. Lower alkenyl
refers to about 2 toabout 6 carbon atoms in the chain
which may be straight or branched. An alkenyl 



group may be unsubstituted or optionally substituted
by one or more substituents which may be the same or
different, each substituent being independently
selected from the group consisting of halo, alkyl.
aryl, cycloalkyl, cyano, alkoxy and -S(alkyl).
Non-limiting examples of suitable alkenyl groups
include ethenyl, propenyl, nbutenyl,
3-methylbut-2-enyl, n-pentenyl, octenyl and decenyl.
"Alkylene" means an alkyl group, as defined above,
wherein one of the alkyl group's hydrogen atoms has
been replaced with a bond. Non-limiting examples of
alkylene groups include -CH 2- , -CH2CH2- ,
-CH2CH2CH2- , -CH2CH2CH2CH2- , - CH(CH3)CH2CH2- ,
-CH(CH3)- and -CH2CH(CH3)CH2- . In one embodiment, an
alkylene group has from 1 to about 6 carbon atoms. In
another embodiment, an alkylene group is branched. In
another embodiment, an alkylene group is linear.
"Alkenylene" means a difunctional group obtained by
removal of a hydrogen from an alkenyl group that is
defined above. Non-limiting examples of alkenylene
include -CH=CH-, -C(CH3)=CH-, and -CH=CHCH 2- .
"Alkynyl" means an aliphatic hydrocarbon group
containing at least one carbon-carbon triple bond and
which may be straight or branched and comprising about
2 to about 15 carbon atoms in the chain. In one
embodiment, an alkynyl group has from about 2 to about
12 carbon atoms in the chain; and in another
embodiment, an alkynyl group has from about 2 to about
4 carbon atoms in the chain. Branched means that one
or more lower alkyl groups such as methyl, ethyl or
propyl, are attached to a linear alkynyl chain. Lower
alkynyl refers to about 2 to about 6 carbon atoms in
the chain which may be straight or branched.
Non-limiting examples of suitable alkynyl groups
include ethynyl, propynyl, 2-butynyl and 3-
methylbutynyl. An alkynyl group may be unsubstituted
or optionally substituted by one or more substituents
which may be the same or different, each substituent
being independently selected from the group consisting
of alkyl, aryl and cycloalkyl. "Alkynylalkyl" means an
alkynyl-alkyl- group in which the alkynyl and alkyl
are as previously described. In one embodiment,
alkynylalkyls contain a lower alkynyl and a lower
alkyl group. The bond to the parent moiety is through
the alkyl. Nonlimiting examples of suitable
alkynylalkyl groups include propargylmethyl.
"Aralkloxy" means an aralkyl-O- group in which the
aralkyl group is as previously described. Non-limiting
examples of suitable aralkyloxy groups
includebenzyloxy and 1- or 2-naphthalenemethoxy. The
bond to the parent moiety is through the ether oxygen.
"Aralkoxycarbonyl" means an aralkyl-O-C(O)- group.
Non-limiting example of a suitable aralkoxycarbonyl
group is benzyloxycarbonyl. The bond to the parent
moiety is through the carbonyl. "Aralkyl" or
"arylalkyl" means an aryl-alkylene- group in which the
aryl and alkylene are as previously described. In one
embodiment, aralkyls comprise a lower alkylene group.
Non-limiting examples of suitable aralkyl groups
include benzyl, 2- phenethyl and naphthalenylmethyl.
The bond to the parent moiety is through the alkylene
group. "Aralkylthio" means an aralkyl-S- group in
which the aralkyl group is as previously described.
Non-limiting example of a suitable aralkylthio group
is benzylthio. The bond to the parent moiety is
through the sulfur. "Aryl" means an aromatic
monocyclic or multicyclic ring system comprising about
6 to about 14 carbon atoms, preferably about 6 to
about 10 carbon atoms. The aryl group can be
optionally substituted with one or more "ring system
substituents" which may be the same or different, and
are as defined herein. Nonlimiting examples of
suitable aryl groups include phenyl and naphthyl.
"Arylene," means an aryl group, wherein a hydrogen
atom connected to one of the aryl group's ring carbon
atoms is replaced with a single bond. "Aryloxy" means
an aryl-O- group in which the aryl group is as
previously described. Non-limiting examples of
suitable aryloxy groups include phenoxy and naphthoxy.
The bond to the parent moiety is through the ether
oxygen. "Aryloxycarbonyl" means an aryl-O-C(O)- group.
Non-limiting examples of suitable aryloxycarbonyl
groups include phenoxycarbonyl and naphthoxycarbonyl.
The bond to the parent moiety is through the carbonyl.
"Arylsulfonyl" means an aryl-S(O2)- group. The bond to
the parent moiety is through the sulfonyl. "Arylthio"
means an aryl-S- group in which the aryl group is as
previously described. Non-limiting examples of
suitable arylthio groups include phenylthio and
naphthylthio. The bond to the parent moiety is through
the sulfur."Benzofused cycloalkyl" means a cycloalkyl
moiety as defined above which is fused to a benzene
ring. Non-limiting examples of a benzofused cycloalkyl
are indanyl and tetrahydronaphthylenyl. "Benzofused
cycloalkenyl" means a cycloalkenyl moiety as defined
above which is fused to a benzene ring. Non-limiting
examples of a benzofused cycloalkyl include indenyl.
"Benzofused heterocyclyl" means a heterocyclyl moiety
as defined above which is fused to a benzene ring.
Non-limiting examples of a benzofused heterocyclyl
include indolinyl and 2,3-dihydrobenzofuran.
"Benzofused heteroaryl" means a heteroaryl moiety as
defined above which is fused to a benzene ring.
Non-limiting examples of a benzofused heteroaryl are
indolyl, indazolyl, benzofuranyl, quinolinyl,
isoquinolinyl, benzthiazolyl, indolyl, benzimidazolyl
and benzothiophenyl. "Composition" means a product
comprising the specified ingredients in the specified
amounts, as well as any product which results,
directly or indirectly, from combination of the
specified ingredients in the specified amounts.
"Cycloalkyl" means a non-aromatic mono- or multicyclic
ring system comprising about 3 to about 10 carbon
atoms, preferably about 5 to about 10 carbon atoms. In
one embodiment, cycloalkyl rings contain about 5 to
about 7 ring atoms. A cycloalkyl group can be
optionally substituted with one or more "ring system
substituents" which may be the same or different, and
are as defined above. Nonlimiting examples of suitable
monocyclic cycloalkyls include cyclopropyl,
cyclopentyl, cyclohexyl, cycloheptyl and the like.
Non-limiting examples of suitable multicyclic
cycloalkyls include 1-decalinyl, norbomyl, adamantyl
and the like. "Cycloalkylalkyl" means a cycloalkyl
moiety as defined above linked via an alkyl moiety
(defined above) to a parent core. Non-limiting
examples of suitable cycloalkylalkyls include
cyclohexylmethyl, adamantylmethyl and the like.
"Cycloalkenyl" means a non-aromatic mono or
multicyclic ring system comprising from 3 to about 10
carbon atoms and having at least one endocyclic
carbon-carbon double bond. In one embodiment, a
cycloalkenyl group has from about 5 to about 10 ring
carbon atoms. In another embodiment, a cycloalkenyl
group has from about 5 to about 7 ring carbon atoms. A
cycloalkenyl group can be optionally substituted with
one or more "ring system substituents" which may be
thesame or different, and are as defined above.
Non-limiting examples of suitable monocyclic
cycloalkenyls include cyclopentenyl, cyclohexenyl,
cyclohepta-1 ,3- dienyl, and the like. Non-limiting
example of a suitable multicyclic cycloalkenyl is
norbornylenyl. "Cycloalkenylalkyl" means a
cycloalkenyl moiety as defined above linked via an
alkyl moiety (defined above) to a parent core.
Non-limiting examples of suitable cycloalkenylalkyls
include cyclopentenylmethyl, cyclohexenylmethyl and
the like. "Effective amount" or "therapeutically
effective amount" means an amount of Anilinopiperazine
Derivative and/or an additional therapeutic agent, or
a composition thereof that is effective in producing
the desired therapeutic, ameliorative, inhibitory or
preventative effect when administered to a patient
suffering from a Condition. In the combination
therapies of the present invention, an effective
amount can refer to each individual agent or to the
combination as a whole, wherein the amounts of all
agents administered are together effective, but
wherein the component agent of the combination may not
be present individually in an effective amount. "Halo"
means -F, -Cl, -Br or -I. In one embodiment, halo
refers to -Cl or -Br. In another embodiment, halo
refers to -F. "Haloalkyl" means an alkyl group as
defined above, wherein one or more of the alkyl
group's hydrogen atoms has been replaced with a
halogen. In one embodiment, a haloalkyl group has from
1 to 6 carbon atoms. In another embodiment, a
haloalkyl group is substituted with from 1 to 3 F
atoms. Non-limiting examples of haloalkyl groups
include -CH 2F, -CHF2, -CF3, -CH2CI and -CCI3.
"Heteroaryl" means an aromatic monocyclic or
multicyclic ring system comprising about 5 to about 14
ring atoms, wherein from 1 to 4 of the ring atoms is
independently O, N or S and the remaining ring atoms
are carbon atoms. In one embodiment, a heteroaryl
group has 5 to 10 ring atoms. In another embodiment, a
heteroaryl group is monocyclic and has 5 or 6 ring
atoms. A heteroaryl group can be optionally
substituted by one or more "ring system substituents"
which may be the same or different, and are as defined
herein below. A heteroaryl group is joined via a ring
carbon atom, and any nitrogen atom of a heteroaryl can
be optionally oxidized to the corresponding N-oxide.
The term "heteroaryl" also encompasses a heteroaryl
group, as defined above, that is fused to a benzene
ring. Non-limiting examples of heteroaryls include
pyridyl, pyrazinyl, furanyl, thienyl,
pyrimidinyl,pyridone (including N-substituted
pyridones), isoxazolyl, isothiazolyl, oxazolyl,
thiazolyl, pyrazolyl, furazanyl, pyrrolyl, triazolyl,
1,2,4-thiadiazolyl, pyrazinyl, pyridazinyl,
quinoxalinyl, phthalazinyl, oxindolyl, imidazo[1
,2-a]pyridinyl, imidazo[2,1- b]thiazolyl,
benzofurazanyl, indolyl, azaindolyl, benzimidazolyl,
benzothienyl, quinolinyl, imidazolyl, thienopyridyl,
quinazolinyl, thienopyrimidyl, pyrrolopyridyl,
imidazopyridyl, isoquinolinyl, benzoazaindolyl,
1,2,4-triazinyl, benzothiazolyl and the like. The term
"heteroaryl" also refers to partially saturated
heteroaryl moieties such as, for example,
tetrahydroisoquinolyl, tetrahydroquinolyl and the
like. In one embodiment, a heteroaryl group is
unsubstituted. In another embodiment, a heteroaryl
group is a 5-membered heteroaryl. In another
embodiment, a heteroaryl group is a 6-membered
heteroaryl. The term "heteroarylene," as used herein,
refers to a heteroaryl group, wherein a hydrogen atom
connected to one of the heteroaryl group's ring atoms
is replaced with a single bond. "Heteroarylalkyl"
means a heteroaryl moiety as defined above linked via
an alkyl moiety (defined above) to a parent core.
Non-limiting examples of suitable heteroaryls include
2-pyridinylmethyl, quinolinylmethyl and the like.
"Heterocyclyl" means a non-aromatic saturated
monocyclic or multicyclic ring system comprising 3 to
about 10 ring atoms, wherein from 1 to 4 of the ring
atoms are independently O, S or N and the remainder of
the ring atoms are carbon atoms. In one embodiment, a
heterocyclyl group has from about 5 to about 10 ring
atoms. In another embodiment, a heterocyclyl group has
5 or 6 ring atoms. There are no adjacent oxygen and/or
sulfur atoms present in the ring system. Any -NH group
in a heterocyclyl ring may exist protected such as,
for example, as an -N(BOC), - N(Cbz), -N(Tos) group
and the like; such protected heterocyclyl groups are
considered part of this invention. The term
"heterocyclyl" also encompasses a heterocyclyl group,
as defined above, that is fused to an aryl (e.g.,
benzene) or heteroaryl ring. A heterocyclyl group can
be optionally substituted by one or more 



"ring system substituents" which may be the same or
different, and are as defined herein below. The
nitrogen or sulfur atom of the heterocyclyl can be
optionally oxidized to the corresponding N-oxide,
S-oxide or S,S-dioxide. Non-limiting examples of
monocyclic heterocyclyl rings include piperidyl,
pyrrolidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, thiazolidinyl, 1,4-dioxanyl,
tetrahydrofuranyl,tetrahydrothiophenyl, lactam,
lactone, and the like. A ring carbon atom of a
heterocyclyl group may be functionalized as a carbonyl
group. An illustrative example of such a heterocyclyl
group is pyrrolidonyl: In one embodiment, a
heterocyclyl group is unsubstituted. In another
embodiment, a heterocyclyl group is a 5-membered
heterocyclyl. In another embodiment, a heterocyclyl
group is a 6-membered heterocyclyl.
"Heterocyclylalkyl" means a heterocyclyl moiety as
defined above linked via an alkyl moiety (defined
above) to a parent core. Non-limiting examples of
suitable heterocyclylalkyls include piperidinylmethyl,
piperazinylmethyl and the like. "Heterocyclenyl" means
a heterocyclyl group, as defined above, wherein the
heterocyclyl group contains from 3 to 10 ring atoms,
and at least one endocyclic carbon-carbon or
carbon-nitrogen double bond. In one embodiment, a
heterocyclenyl group has from 5 to 10 ring atoms. In
another embodiment, a heterocyclenyl group is
monocyclic and has 5 or 6 ring atoms. A heterocyclenyl
group can optionally substituted by one or more ring
system substituents, wherein "ring system substituent"
is as defined above. The nitrogen or sulfur atom of
the heterocyclenyl can be optionally oxidized to the
corresponding N-oxide, S-oxide or S,S-dioxide.
Non-limiting examples of heterocyclenyl groups include
1,2,3,4- tetrahydropyridinyl, 1,2-dihyd ropyrid inyl,
1,4-dihydropyridinyl, 1,2,3,6- tetrahydropyridinyl,
1,4,5,6-tetrahydropyrimidinyl, 2-pyrrolinyl,
3-pyrrolinyl, 2- imidazolinyl, 2-pyrazolinyl,
dihydroimidazolyl, dihydrooxazolyl,
dihydrooxadiazolyl, dihydrothiazolyl,
3,4-dihydro-2H-pyranyl, dihydrofuranyl,
fluoro-substituted dihydrofuranyl,
7-oxabicyclo[2.2.1]heptenyl, dihydrothiophenyl,
dihydrothiopyranyl, and the like. A ring carbon atom
of a heterocyclenyl group may be functionalized as a
carbonyl group. An illustrative example of such a
heterocyclenyl group is:In one embodiment, a
heterocyclenyl group is unsubstituted. In another
embodiment, a heterocyclenyl group is a 5-membered
heterocyclenyl. "Heterocyclenylalkyl" means a
heterocyclenyl moiety as defined above linked via an
alkyl moiety (defined above) to a parent core. It
should be noted that in hetero-atom containing ring
systems of this invention, there are no hydroxyl
groups on carbon atoms adjacent to a N, O or S, as
well as there are no N or S groups on carbon adjacent
to another heteroatom. Thus, for example, in the ring:
there is no -OH attached directly to carbons marked 2
and 5. It should also be noted that tautomeric forms
such as, for example, the moieties: are considered
equivalent in certain embodiments of this invention.
"Heteroaralkyl" means a heteroaryl-alkyl- group in
which the heteroaryl and alkyl are as previously
described. In one embodiment, heteroaralkyls contain a
lower alkyl group. Non-limiting examples of suitable
aralkyl groups include pyridylmethyl, and
quinolin-3-ylmethyl. The bond to the parent moiety is
through the alkyl. "Hydroxyalkyl" means an alkyl group
as defined above, wherein one or more of the alkyl
group's hydrogen atoms has been replaced with an -OH
group. In one embodiment, a hydroxyalkyl group has
from 1 to 6 carbon atoms. Non-limitingexamples of
hydroxyalkyl groups include -CH 2OH, -CH2CH2OH,
-CH2CH2CH2OH and -CH2CH(OH)CH 3. A "patient" is a
human or non-human mammal. In one embodiment, a
patient is a human. In another embodiment, a patient
is a non-human mammal, including, but not limited to,
a monkey, dog, baboon, rhesus, mouse, rat, horse, cat
or rabbit. In another embodiment, a patient is a
companion animal, including but not limited to a dog,
cat, rabbit, horse or ferret. In one embodiment, a
patient is a dog. In another embodiment, a patient is
a cat. The term "purified", "in purified form" or "in
isolated and purified form" for a compound refers to
the physical state of said compound after being
isolated from a synthetic process (e.g. from a
reaction mixture), or natural source or combination
thereof. Thus, the term "purified", "in purified form"
or "in isolated and purified form" for a compound
refers to the physical state of said compound after
being obtained from a purification process or
processes described herein or well known to the
skilled artisan (e.g., chromatography,
recrystallization and the like) , in sufficient purity
to be characterizable by standard analytical
techniques described herein or well known to the
skilled artisan. "Ring system substituent" means a
substituent group attached to an aromatic or
non-aromatic ring system which, for example, replaces
an available hydrogen on the ring system. Ring system
substituents may be the same or different, each being
independently selected from the group consisting of
alkyl, alkenyl, alkynyl, aryl, heteroaryl,
-alkyl-aryl, -aryl-alkyl, -alkylene-heteroaryl,
-alkenylene-heteroaryl, - alkynylene-heteroaryl,
hydroxy, hydroxyalkyl, haloalkyl, -O-alkyl,
-O-haloalkyl, - alkylene-O-alkyl, -O-aryl, aralkoxy,
acyl, -C(O)-aryl, halo, nitro, cyano, carboxy, -
C(O)O-alkyl, -C(O)O-aryl, -C(O)O-alkelene-aryl,
-S(O)-alkyl, -S(O)2-alkyl, -S(O)-aryl, -S(O)2-aryl,
-S(O)-heteroaryl,-S(O) 2-heteroaryl, -S-alkyl,
-S-aryl, -S-heteroaryl, -Salkylene- aryl,
-S-alkylene-heteroaryl, cycloalkyl, heterocyclyl,
-O-C(O)-alkyl, -OC( O)-aryl, -O-C(O)-cycloalkyl,
-C(=N-CN)-NH 2, -C(=NH)-NH 2, -C(=NH)-NH(alkyl), YiY
2N-, YiY 2N-alkyl-, YiY 2NC(O)- and YiY 2NSO2- ,
wherein Yi and Y2 can be the same or different and are
independently selected from the group consisting of
hydrogen, alkyl, aryl, cycloalkyl, and -alkylene-aryl.
"Ring system substituent" may also mean a single
moiety which simultaneously replaces two available
hydrogens on two adjacent carbon atoms (one H on each
carbon) on a ring system. Examplesof such moiety are
methylenedioxy, ethylenedioxy, -C(CH3)2- ,
-O-alkylene-O-, and the like which form moieties such
as, for example: The term "substituted" means that one
or more hydrogens on the designated atom is replaced
with a selection from the indicated group, provided
that the designated atom's normal valency under the
existing circumstances is not exceeded, and that the
substitution results in a stable compound.
Combinations of substituents and/or variables are
permissible only if such combinations result in stable
compounds. By "stable compound' or "stable structure"
is meant a compound that is sufficiently robust to
survive isolation to a useful degree of purity from a
reaction mixture, and formulation into an efficacious
therapeutic agent. The term "optionally substituted"
means optional substitution with the specified groups,
radicals or moieties. It should also be noted that any
carbon atom or heteroatom with unsatisfied valences in
the text, schemes, examples and tables herein is
assumed to have the sufficient number of hydrogen
atom(s) to satisfy the valences. When a functional
group in a compound is termed "protected", this means
that the group is in modified form to preclude
undesired side reactions at the protected site when
the compound is subjected to a reaction. Suitable
protecting groups will be recognized by those with
ordinary skill in the art as well as by reference to
standard textbooks such as, for example, T.W. Greene
etal, Protective Groups in Organic Synthesis (1991 ) ,
Wiley, New York. When any variable (e.g., aryl,
heterocycle, R2, etc.) occurs more than one time in
any constituent or any chemical structure or formula
herein, its definition on each occurrence is
independent of its definition at every other
occurrence. Prodrugs and solvates of the compounds of
the invention are also contemplated herein. A
discussion of prodrugs is provided in T. Higuchi and
V. Stella, Pro-drugs as Novel Delivery Systems (1987)
t 4 of the A.C.S. Symposium Series, and in
Bioreversible Carriers in Drug Design, (1987) Edward
B. Roche, ed., American Pharmaceutical Association and
Pergamon Press. The term "prodrug" means a compound
(e.g, a drug precursor) that is transformed in vivo to
yield anAnilinopiperazine Derivative or a
pharmaceutically acceptable salt, hydrate or solvate
of the compound. The transformation may occur by
various mechanisms (e.g., by metabolic or chemical
processes), such as, for example, through hydrolysis
in blood. A discussion of the use of prodrugs is
provided by T. Higuchi and W. Stella, "Pro-drugs as
Novel Delivery Systems," Vol. 14 of the A.C.S.
Symposium Series, and in Bioreversible Carriers in
Drug Design, ed. Edward B. Roche, American
Pharmaceutical Association and Pergamon Press, 1987.
For example, if an Anilinopiperazine Derivative or a
pharmaceutically acceptable salt, hydrate or solvate
of the compound contains a carboxylic acid functional
group, a prodrug can comprise an ester formed by the
replacement of the hydrogen atom of the acid group
with a group such as, for example, (Ci-C b)alkyl,
(C2-Ci 2)alkanoyloxymethyl, 1-(alkanoyloxy)ethyl
having from 4 to 9 carbon atoms, 1- methyl-1
-(alkanoyloxy)-ethyl having from 5 to 10 carbon atoms,
alkoxycarbonyloxymethyl having from 3 to 6 carbon
atoms, 1- (alkoxycarbonyloxy)ethyl having from 4 to 7
carbon atoms, 1-methyl-1 - (alkoxycarbonyloxy)ethyl
having from 5 to 8 carbon atoms, N-
(alkoxycarbonyl)aminomethyl having from 3 to 9 carbon
atoms, 1-(N- (alkoxycarbonyl)amino)ethyl having from 4
to 10 carbon atoms, 3-phthalidyl, 4- crotonolactonyl,
gamma-butyrolacton-4-yl, di-N,N-(CrC 2)alkylamino(C
2-C3)alkyl (such as b-dimethylaminoethyl),
carbamoyl-(Ci-C 2)alkyl, N,N-di (Ci-
C2)alkylcarbamoyl-(Ci-C 2)alkyl and piperidino-,
pyrrolidino- or morpholino(C 2- C3)alkyl, and the
like. Similarly, if an Anilinopiperazine Derivative
contains an alcohol functional group, a prodrug can be
formed by the replacement of the hydrogen atom of the
alcohol group with a group such as, for example, (Ci-C
6)alkanoyloxymethyl, 1-((C C6)alkanoyloxy)ethyl,
1-methyl-1 -((CrC 6)alkanoyloxy)ethyl, (d- C
jalkoxycarbonyloxymethyl, N-(Ci-C
6)alkoxycarbonylaminomethyl, succinoyl, (Cr
C6)alkanoyl, a-amino(Ci-C 4)alkanyl, arylacyl and
a-aminoacyl, or a-aminoacyl-a- aminoacyl, where each
a-aminoacyl group is independently selected from the
naturally occurring L-amino acids, P(O)(OH)2,
-P(O)(O(Ci -C6)alkyl)2 or glycosyl (the radical
resulting from the removal of a hydroxyl group of the
hemiacetal form of a carbohydrate), and the like.If an
Anilinopiperazine Derivative incorporates an amine
functional group, a prodrug can be formed by the
replacement of a hydrogen atom in the amine group with
a group such as, for example, R-carbonyl, RO-carbonyl,
NRR'-carbonyl where R and R' are each independently
(d-Cio)alkyl, (C3-C7) cycloalkyl, benzyl, or Rcarbonyl
is a natural a-aminoacyl or natural a-aminoacyl,
-C(OH)C(O)OY 1 wherein Y1 is H, (Ci-C 6)alkyl or
benzyl, -C(OY2)Y3 wherein Y2 is (C1-C4) alkyl and Y3
is (C1- C6)alkyl, carboxy (Cr C6)alkyl, amino(CrC
4)alkyl or mono-N--or di-N, N-(C1- C jalkylaminoalkyl,
-C(Y4)Y5 wherein Y4 is H or methyl and Y5 is mono-N-
or di- N,N-(CrC 6)alkylamino morpholino, piperidin-1
-yl or pyrrolidin-1 -yl, and the like. One or more
compounds of the invention may exist in unsolvated as
well as solvated forms with pharmaceutically
acceptable solvents such as water, ethanol, and the
like, and it is intended that the invention embrace
both solvated and unsolvated forms. "Solvate" means a
physical association of a compound of this invention
with one or more solvent molecules. This physical
association involves 



varying degrees of ionic and covalent bonding,
including hydrogen bonding. In certain instances the
solvate will be capable of isolation, for example when
one or more solvent molecules are incorporated in the
crystal lattice of the crystalline solid. "Solvate"
encompasses both solution-phase and isolatable
solvates. Non-limiting examples of suitable solvates
include ethanolates, methanolates, and the like.
"Hydrate" is a solvate wherein the solvent molecule is
H2O. One or more compounds of the invention may
optionally be converted to a solvate. Preparation of
solvates is generally known. Thus, for example, M.
Caira et a/, J. Pharmaceutical ScL, 93(3) , 601-61 1
(2004) describes the preparation of the solvates of
the antifungal fluconazole in ethyl acetate as well as
from water. Similar preparations of solvates,
hemisolvate, hydrates and the like are described by E.
C. van Tonder et al, AAPS PharmSciTech., 5XQ, article
12 (2004); and A. L. Bingham et al, Chem. Commun.,
603-604 (2001 ) . A typical, non-limiting, process
involves dissolving the inventive compound in desired
amounts of the desired solvent (organic or water or
mixtures thereof) at a higher than ambient
temperature, and cooling the solution at a rate
sufficient to form crystals which are then isolated by
standard methods. Analytical techniques such as, for
example I. R. spectroscopy, show the presence of the
solvent (or water) in the crystals as a solvate (or
hydrate).The Anilinopiperazine Derivatives can form
salts which are also within the scope of this
invention. Reference to an Anilinopiperazine
Derivative herein is understood to include reference
to salts thereof, unless otherwise indicated. The term
"salt(s)", as employed herein, denotes acidic salts
formed with inorganic and/or organic acids, as well as
basic salts formed with inorganic and/or organic
bases. In addition, when an Anilinopiperazine
Derivative contains both a basic moiety, such as, but
not limited to a pyridine or imidazole, and an acidic
moiety, such as, but not limited to a carboxylic acid,
zwitterions ("inner salts") may be formed and are
included within the term "salt(s)" as used herein.
Pharmaceutically acceptable (i.e., non-toxic,
physiologically acceptable) salts are preferred,
although other salts are also useful. Salts of the
compounds of the Formula I may be formed, for example,
by reacting an Anilinopiperazine Derivative with an
amount of acid or base, such as an equivalent amount,
in a medium such as one in which the salt precipitates
or in an aqueous medium followed by lyophilization.
Exemplary acid addition salts include acetates,
ascorbates, benzoates, benzenesulfonates, bisulfates,
borates, butyrates, citrates, camphorates,
camphorsulfonates, fumarates, hydrochlorides,
hydrobromides, hydroiodides, lactates, maleates,
methanesulfonates, naphthalenesulfonates, nitrates,
oxalates, phosphates, propionates, salicylates,
succinates, sulfates, tartarates, thiocyanates,
toluenesulfonates (also known as tosylates,) and the
like. Additionally, acids which are generally
considered suitable for the formation of
pharmaceutically useful salts from basic
pharmaceutical compounds are discussed, for example,
by P. Stahl etal, Camille G. (eds.) Handbook of
Pharmaceutical Salts. Properties, Selection and Use.
(2002) Zurich: Wiley-VCH; S. Berge et al, Journal of
Pharmaceutical Sciences ( 1977) 66(1 ) 1-19; P. Gould,
International J. of Pharmaceutics ( 1986) 33 201 -21
7; Anderson et al, The Practice of Medicinal Chemistry
(1996), Academic Press, New York; and in The Orange
Book (Food & Drug Administration, Washington, D.C. on
their website). These disclosures are incorporated
herein by reference thereto. Exemplary basic salts
include ammonium salts, alkali metal salts such as
sodium, lithium, and potassium salts, alkaline earth
metal salts such as calcium and magnesium salts, salts
with organic bases (for example, organic amines) such
as dicyclohexylamines, t-butyl amines, and salts with
amino acids such as arginine, lysine and the like.
Basic nitrogen-containing groups may be quarternized
withagents such as lower alkyl halides (e.g. methyl,
ethyl, and butyl chlorides, bromides and iodides),
dialkyl sulfates (e.g. dimethyl, diethyl, and dibutyl
sulfates), long chain halides (e.g. decyl, lauryl, and
stearyl chlorides, bromides and iodides), aralkyl
halides (e.g. benzyl and phenethyl bromides), and
others. All such acid salts and base salts are
intended to be pharmaceutically acceptable salts
within the scope of the invention and all acid and
base salts are considered equivalent to the free forms
of the corresponding compounds for purposes of the
invention. Pharmaceutically acceptable esters of the
present compounds include the following groups: ( 1)
carboxylic acid esters obtained by esterification of
the hydroxy groups, in which the non-carbonyl moiety
of the carboxylic acid portion of the ester grouping
is selected from straight or branched chain alkyl (for
example, acetyl, npropyl, t-butyl, or n-butyl),
alkoxyalkyl (for example, methoxymethyl), aralkyl (for
example, benzyl), aryloxyalkyl (for example,
phenoxymethyl), aryl (for example, phenyl optionally
substituted with, for example, halogen, Ci -4alkyl, or
Ci -4alkoxy or amino); (2) sulfonate esters, such as
alkyl- or aralkylsulfonyl (for example,
methanesulfonyl); (3) amino acid esters (for example,
L-valyl or L-isoleucyl); (4) phosphonate esters and
(5) mono-, di- or triphosphate esters. The phosphate
esters may be further esterified by, for example, a
Ci-2o alcohol or reactive derivative thereof, or by a
2,3-di (C6-24)acyl glycerol. Anilinopiperazine
Derivatives, and salts, solvates, esters and prodrugs
thereof, may exist in their tautomeric form (for
example, as an amide or imino ether). All such
tautomeric forms are contemplated herein as part of
the present invention. The Anilinopiperazine
Derivatives may contain asymmetric or chiral centers,
and, therefore, exist in different stereoisomeric
forms. It is intended that all stereoisomeric forms of
the Anilinopiperazine Derivatives as well as mixtures
thereof, including racemic mixtures, form part of the
present invention. In addition, the present invention
embraces all geometric and positional isomers. For
example, if an Anilinopiperazine Derivative
incorporates a double bond or a fused ring, both the
cis- and trans-forms, as well as mixtures, are
embraced within the scope of the invention.
Diastereomeric mixtures can be separated into their
individual diastereomers on the basis of their
physical chemical differences by methods well known to
thoseskilled in the art, such as, for example, by
chromatography and/or fractional crystallization.
Enantiomers can be separated by converting the
enantiomeric mixture into a diastereomeric mixture by
reaction with an appropriate optically active compound
(e.g., chiral auxiliary such as a chiral alcohol or
Mosher's acid chloride), separating the diastereomers
and converting (e.g., hydrolyzing) the individual
diastereomers to the corresponding pure enantiomers.
Also, some of the Anilinopiperazine Derivatives may be
atropisomers (e.g., substituted biaryls) and are
considered as part of this invention. Enantiomers can
also be separated by use of chiral HPLC column. It is
also possible that the Anilinopiperazine Derivatives
may exist in different tautomeric forms, and all such
forms are embraced within the scope of the invention.
Also, for example, all keto-enol and imine-enamine
forms of the compounds are included in the invention.
All stereoisomers (for example, geometric isomers,
optical isomers and the like) of the present compounds
(including those of the salts, solvates, esters and
prodrugs of the compounds as well as the salts,
solvates and esters of the prodrugs), such as those
which may exist due to asymmetric carbons on various
substituents, including enantiomeric forms (which may
exist even in the absence of asymmetric carbons),
rotameric forms, atropisomers, and diastereomeric
forms, are contemplated within the scope of this
invention, as are positional isomers (such as, for
example, 4-pyridyl and 3-pyridyl). (For example, if an
Anilinopiperazine Derivative incorporates a double
bond or a fused ring, both the cis- and trans-forms,
as well as mixtures, are embraced within the scope of
the invention. Also, for example, all keto-enol and
imine-enamine forms of the compounds are included in
the invention.). Individual stereoisomers of the
compounds of the invention may, for example, be
substantially free of other isomers, or may be
admixed, for example, as racemates or with all other,
or other selected, stereoisomers. The chiral centers
of the present invention can have the S or R
configuration as defined by the IUPAC 1974
Recommendations. The use of the terms "salt",
"solvate", "ester", "prodrug" and the like, is
intended to equally apply to the salt, solvate, ester
and prodrug of enantiomers, stereoisomers, rotamers,
tautomers, positional isomers, racemates or prodrugs
of the inventive compounds.The present invention also
embraces isotopically-labelled compounds of the
present invention which are identical to those recited
herein, but for the fact that one or more atoms are
replaced by an atom having an atomic mass or mass
number different from the atomic mass or mass number
usually found in nature. Examples of isotopes that can
be incorporated into compounds of the invention
include isotopes of hydrogen, carbon, nitrogen,
oxygen, phosphorus, fluorine and chlorine, such as 2H,
3H, 13C, 14C, 15N, 180 , 17O, 3 1P, 32P, 35S, 18F, and
36CI, respectively. Certain isotopically-labelled
Anilinopiperazine Derivatives (e.g., those labeled
with 3H and 14C) are useful in compound and/or
substrate tissue distribution assays. Tritiated (i.e.,
3H) and carbon-14 (i.e., 14C) isotopes are
particularly preferred for their ease of preparation
and detectability. Further, substitution with heavier
isotopes such as deuterium (i.e., 2H) may afford
certain therapeutic advantages resulting from greater
metabolic stability (e.g., increased in vivo half-life
or reduced dosage requirements) and hence may be
preferred in some circumstances lsotopically labelled
Anilinopiperazine Derivatives can generally be
prepared by following procedures analogous to those
disclosed in the Schemes and/or in the Examples
hereinbelow, by substituting an appropriate
isotopically labelled reagent for a non-isotopically
labelled reagent. Polymorphic forms of the
Anilinopiperazine Derivatives, and of the salts,
solvates, esters, prodrugs and stereoisomers of the
Anilinopiperazine Derivatives, are intended to be
included in the present invention. The following
abbreviations are used below and have the following
meanings: Boc is tert-butoxycarbonyl, dba is
dibenzylideneacetone, DMF is N,N - dimethylformamide,
DMSO is dimethylsulfoxide, EtOAc is ethyl acetate,
LCMS is liquid chromatography mass spectrometry, MeOH
is methanol, NMR is nuclear magnetic resonance, PBS is
phosphate buffered saline, S-phos is 2-
dicyclohexylphosphino-2',6'-dimethoxybiphenyl; SPA is
scintillation proximity assay, Tf is triflate, TFA is
trifluoroacetic acid, X-phos is
5-bromo-4-chloro-3-indolyl phosphate; and Xantphos is
9,9-Dimethyl-4,5-bis(diphenylphosphino) xanthene. The
Anilinopiperazine Derivatives of Formula (I) The
present invention provides Anilinopiperazine
Derivatives of Formula (I):(I) and pharmaceutically
acceptable salts, solvates, esters, prodrugs and
stereoisomers thereof, wherein the dashed line
indicates an optional and additional bond and wherein
R1, R2, R3, R3a, R10 , R1Oa, R11 , n, p, Ar, W, Y and
Z are defined above for formula (I). In one
embodiment, R1 is H1alkyl, alkenyl, aryl,
alkenylene-aryl, -alkylenearyl, heteroaryl or
heterocyclyl, wherein a heteroaryl or heterocyclyl
group can be optionally fused to a benzene ring. In
another embodiment, R1 is H. In another embodiment, R1
is alkyl. 



In still another embodiment, R1 is halo. In yet
another embodiment, R1 is cycloalkyl. In another
embodiment, R1 is benzofused cycloalkyl. In yet
another embodiment, R1 is heteroaryl. In a further
embodiment, R1 is benzofused heteroaryl. In another
embodiment, R1 is heterocyclyl. In another embodiment,
R1 is heterocyclenyl. In still another embodiment, R1
is benzofused heterocyclyl. In yet another embodiment,
R1 is benzofused heterocyclenyl. In one embodiment, R1
is methyl In one embodiment, R1 is phenyl. In another
embodiment, R1 is pyridyl. In still another
embodiment, R1 is thiophenyl. In yet another
embodiment, R1 is benzofuranyl. In a further
embodiment, R1 is 2,3-dihydrobenzofuranyl. In one
embodiment, R1 is isoxazolyl.In another embodiment, R1
is alkynyl. In yet another embodiment, R1 is
-CC-phenyl In another embodiment, R1 is cycloalkyl. In
still another embodiment, R1 is cyclopropyl,
cyclopentyl or cyclohexyl. In another embodiment, R1
is pyrazolyl. In a further embodiment, R1 is
pyrimidinyl. In one embodiment, R1 is biphenyl. In one
embodiment, R1 is -phenyl-O-phenyl. In another
embodiment, R1 is furanyl. In another embodiment, R1
is pyrrolyl. In still another embodiment, R1 is
indolyl. In yet another embodiment, R1 is L/-alkyl
indolyl. In one embodiment, R1 is: wherein r is 1, 2
or 3. In specific embodiments, R1 is:In one
embodiment, R1 is phenyl, wherein the phenyl has 1 or
2 substituents independently selected from alkyl,
alkoxy, -N(alkyl)2, -CH2N(alkyl)2, -NH2, - NHSO2alkyl,
-NHC(O)H, -NHC(O)alkyl, -SO2 N(alkyl)2, SO2NHalkyl,
-S-alkyl, -CH2- 0-CH 3 or -CH2OH. In one embodiment,
R1 is heteroaryl, wherein the heteroaryl has 1 or 2
substituents independently selected from alkyl,
-C(O)O-alkyl, -C(O)NH-alkyl, - C(O)NH-cycloalkyl,
-C(O)-heterocyclyl, -C(O)OH, -CN, phenyl or
-5-membered heteroaryl. In another embodiment, R1
is:wherein Ra is one substituent chosen from -H,
-alkyl, -COOH, -CN, phenyl or thiophenyl. In one
embodiment, R2 is -H. In another embodiment, R2 is
-alkyl. In one embodiment, R2 is -CH 3. In another
embodiment, R2 is - a-CH3. In another embodiment, R2
is - b-CH3. In a further embodiment, R2 is
-alkylene-NH 2. In one embodiment, R2 is -NH 2. In
another embodiment, R2 is - a-NH2. In another
embodiment, R2 is - b-NH2. In a further embodiment, R2
is -alkylene-NH 2. In yet another embodiment, R2 is
-CH2NH2. In one embodiment, R2 and the carbon atom to
which it is attached, form a carbonyl group. In one
embodiment, R3 is -H. In another embodiment, R3a is
-H. In another embodiment, R3 and R3a are each -H. In
still another embodiment, R3 is -alkyl. In another
embodiment, R3 is haloalkyl. In yet another
embodiment, R3 is hydroxyalkyl. In one embodiment, R3
is -(alkylene)m-C(O)N(R8)2. In another embodiment, R3
is -(alkylene)m-NHC(O)-R9. In another embodiment, R3
is-(alkylene) m-N(R9)2. In one embodiment, R3 is -CH
3. In another embodiment, R3 is - a-CH3. In another
embodiment, R3 is - b-CH3. In one embodiment, R3 is
-NH 2. In another embodiment, R3 is - a-NH2. In
another embodiment, R3 is - b-NH2. In a further
embodiment, R3 is -alkylene-NH 2. In yet another
embodiment, R3 is -CH2NH2.In one embodiment, R3 and
R3a and the common carbon atom to which they are
attached, join to form a carbonyl group. In another
embodiment, R3 and R3a and the common carbon atom to
which they are attached, join to form a cycloalkyl
group. In another embodiment, R3 and R3a and the
common carbon atom to which they are attached, join to
form a heterocycyl group. In one embodiment, R2 and R3
are each -H. In another embodiment, R2 is alkyl and R3
is -H. In another embodiment, R2 is - H and R3 is
alkyl. In one embodiment, R10 is -H. In another
embodiment, R1Oa is -H. In another embodiment, R10 and
R1Oa are each -H. In still another embodiment, R10 is
-alkyl. In another embodiment, R10 is haloalkyl. In
yet another embodiment, R10 is hydroxyalkyl. In one
embodiment, R10 is -(alkylene)m-C(O)N(R8)2. In another
embodiment, R10 is -(alkylene)m-NHC(O)-R9. In another
embodiment, R10 is-(alkylene) m-N(R9)2. In one
embodiment, R10 is -CH 3. In another embodiment, R10
is - a-CH3. In another embodiment, R10 is - b-CH3. In
one embodiment, R10 is -NH 2. In another embodiment,
R10 is - a-NH2. In another embodiment, R10 is - b-NH2.
In a further embodiment, R10 is -alkylene-NH 2. In yet
another embodiment, R10 is -CH2NH2. In one embodiment,
R10 and R1Oa and the common carbon atom to which they
are attached, join to form a carbonyl group. In
another embodiment, R10 and R1Oa and the common carbon
atom to which they are attached, join to form a
cycloalkyl group. In another embodiment, R10 and R1Oa
and the common carbon atom to which they are attached,
join to form a heterocycyl group.In one embodiment,
R11 is -H. In another embodiment, R11 is -alkyl. In
one embodiment, R1 1 is -CH 3. In another embodiment,
R1 1 is - a-CH3. In another embodiment, R1 1 is -
b-CH3. In a further embodiment, R1 1 is -alkylene-NH
2. In one embodiment, R11 is -NH 2. In another
embodiment, R11 is - a-NH2. In another embodiment, R11
is - b-NH2. In a further embodiment, R1 1 is
-alkylene-NH 2. In yet another embodiment, R1 1 is
-CH2NH2. In another embodiment, R11 and the carbon
atom to which it is attached, form a carbonyl group.
In one embodiment, n and p are each 1 and R10 , R1Oa
and R1 1 are each H. In another embodiment, n and p
are each 1 and R2, R10, R1Oa and R1 1 are each H In
still another embodiment, n and p are each 1 and R2,
R3a, R10, R1Oa and R1 1 are each H. In one embodiment,
Z is -N-; n and p are each 1; and R10 , R1Oa and R1 1
are each H. In another embodiment, Z is -N-; n and p
are each 1; and R2, R10 , R1Oa and R11 are each H In
still another embodiment, Z is -N-; n and p are each
1; and R2, R3a, R10 , R1Oa and R11 are each H. In one
embodiment, Ar is -arylene-. In another embodiment, Ar
is -heteroarylene-. In another embodiment, Ar is: In
yet another embodiment, Ar is:In one embodiment, W is
-C(R 4 2- . In another embodiment, W is -N(R 12)-. In
another embodiment, W is -O-. In still another
embodiment, W is -S-. In one embodiment, W is -C(R
4)2- and both R4 groups, together with the common
carbon atom to which they are attached, join to form a
cycloalkyl group. In another embodiment, W is -C(R
4)2- and both R4 groups, together with the common
carbon atom to which they are attached, join to form a
heterocyclyl group. In another embodiment, W is -C(R
4)2- and both R4 groups, together with the common
carbon atom to which they are attached, join to form a
group having the formula: In one embodiment, W is -C(R
4) - , wherein each R4 group is independently selected
from H, -(alkylene)m-NH2, -NH-alkyl, -N(alkyl)2,
-C(O)NH2, -OH, -C(O)Oalkyl, 5 or 6 membered heteroaryl
or hydroxyalkyl. In another embodiment, W is -C(R 4 2-
, wherein each R4 group is independently selected from
H, -(alkylene)m-NH2, -NH-alkyl, -N(alkyl)2 or
-C(O)NH2. In one embodiment, W is -C(NH 2)(C(O)NH2)-.
In another embodiment, W is -C(NH 2)(alkyl)-. In
another embodiment, W is -C(NH 2)(CH3)-. In still
another embodiment, W is -C(NH 2)(-C(O)NHOH)-. In one
embodiment, W is -CH(-NC(O)CF 3)-.In another
embodiment, W is -CH(-NS(O)2alkyl)-. In still another
embodiment, W is -C(NH 2)(-C(O)NHOH)-. In one
embodiment, W is -CH(-CH 2NH2)-. In another
embodiment, W is -C(-C(O)NH 2)(-NHalkyl)-. In another
embodiment, W is -CH(-C(O)NH 2)-. 



In still another embodiment, W is -CH 2- . In yet
another embodiment, W is -NH-. In still another
embodiment, W is -CH(OH)-. In a further embodiment, W
is -CH(NH 2)-. In one embodiment, W is -CH(CH 3)-. In
another embodiment, W is -CH(-C(O)CH 3)-. In another
embodiment, W is -C(OH)(alkyl)-. In another
embodiment, W is -C(OH)(-alkylene-OH)-. In another
embodiment, n is 0; p is 1 or 2; Z is -N-; R2, R3,
R3a, R10 , R1Oa and R11 are each H; W is -C(R 4 2- ;
and both R4 groups, together with the common carbon
atom to which they are attached, join to form a group
having the formula: In one embodiment, n is 0; p is 1
or 2; Z is -N-; R2, R3, R3a, R10, R1Oa and R1 1 are
each H;W is -C(R 4 2- , wherein each R4 group is
independently selected from H, -(alkylene)m-NH2,
-NH-alkyl, -N(alkyl)2, -C(O)NH2, -OH, -C(O)O-alkyl, 5
or 6 membered heteroaryl or hydroxyalkyl. In another
embodiment, n is 0; p is 1 or 2; Z is -N-; R2, R3,
R3a, R10 , R1Oa and R1 1 are each H;W is -C(R 4 2- ,
wherein each R4 group is independently selected from
H, -(alkylene)m-NH2 -NH-alkyl, -N(alkyl)2 or -C(O)NH2.
In one embodiment, Y is -H. In another embodiment, Y
is -halo, -alkyl or -CN.In another embodiment, Y is
methyl. In one embodiment, Z is -C(R 7)-. In another
embodiment, Z is -C- and the optional and additional
bond is present. In another embodiment, Z is -CH-. In
still another embodiment, Z is -C(alkyl)-. In yet
another embodiment, Z is -C(OH)-. In another
embodiment, Z is -C(-O-alkyl)-. In still another
embodiment, Z is -C(-CF 3)-. In a further embodiment,
Z is -N-. In one embodiment, n is 0. In another
embodiment, n is 1 and p is 1 In another embodiment, n
is 2 and p is 1. In one embodiment, n is 0,W is -CH 2-
and Z is -N-. In another embodiment, n is 1,W is -CH
2- and Z is -N-. In another embodiment, n is 1,W is
-NH- and Z is -N-. In another embodiment, n is 0,W is
-CH 2- , Z is -N-, R3 is - H and R3 is -H. In still
another embodiment, n is 1,W is -C(NH 2)(C(O)NH2)-, Z
is -N-, R3 is - H and R3a is -H. In yet another
embodiment, n is 1,W is -CH 2- , Z is -N-, R3 is - H
and R3a is - NH2. In another embodiment, n is 1,W is
-CH 2- , Z is -N-, R3 is - H and R3 is - b- NH2. In a
further embodiment, n is 0,W is -CH 2- , Z is -N-, R3
is - H and R3a is - NH2. In a further embodiment, n is
0,W is -CH 2- , Z is -N-, R3 is - H and R3a is -Ct-NH
2 . In another embodiment, n is 1,W is -CH(NH 2)-, Z
is -N-, R3 is - H and R3 is -H. In another embodiment,
n is 1,W is -CH(OH)-, Z is -N-, R3 is - H and R3a is -
H. In still another embodiment, n is 1,W is -CH(NH
2)(alkyl)-, Z is -N-, R3 is - H and R3a is -H.In one
embodiment, Z is -N-. In another embodiment, Y is - H
and Z is -N-. In still another embodiment, R2 is -H,
R3 is -H, R3a is -H, Y is - H and Z is N-. In another
embodiment, R2 is -alkyl, R3 is -H, Y is - H and Z is
-N-. In yet another embodiment, R2 is -CH 3, R3 is -H,
Y is - H and Z is -N-. In one embodiment, Ar is
phenyl, R3 is - H and Z is -CH-. In another
embodiment, Ar is pyridyl, R3 is - H and Z is -CH-. In
specific embodiments, the groupDESCRIPTION METHODS OF
FORMING FIELD EFFECT TRANSISTORS, PLURALITIES OF FIELD
EFFECT TRANSISTORS, AND DRAM CIRCUITRY COMPRISING A
PLURALITY OF INDIVIDUAL MEMORY CELLS TECHNICAL FIELD
Embodiments disclosed herein pertain to methods of
forming field effect transistors, to pluralities of
field effect transistors, and to DRAM circuitry
comprising a plurality of individual memory cells.
BACKGROUND ART Field effect transistors are devices
commonly used in the fabrication of integrated
circuitry. Such devices conventionally comprise a pair
of conductive source/drain regions having a
semiconductive channel region therebetween. A
conductive gate is received operably proximate the
channel region, and is separated therefrom by a
dielectric material. Application of suitable voltage
to the gate causes current to flow from one of the
source/drain regions to the other through the channel
region, accordingly operating as a switch depending
upon voltage application to the gate. Integrated
circuitry fabrication technology continues to strive
to make smaller and denser circuits, with the
corresponding size of individual devices, of course,
shrinking in the process. As the size of field effect
transistors gets smaller and the length of the
channels between the source/drain regions shortens,
complex channel profiles have been developed to
achieve desired "on" threshold voltages and to
alleviate undesired short channel effects. Such
profiles for the channel regions can include gating
the channel region from multiple sides. One example
such device is a FinFET. Such structures are built on
semiconductor-on-insulator substrates in which the
semiconductor material (typically silicon) is etched
into a "fin"-like shaped channel body of the
transistor, with the conductive gate wrapping up and
over the "fin". "Fin"-shaped channel body regions have
also been proposed in bulk semiconductor processing in
addition to semiconductor-on-insulator processing.
Etching of the semiconductor material to produce the
typical vertically-extending channel fins can create
shoulder areas of semiconductormaterial adjacent the
base of the fins. Such areas can result in undesired
parasitic capacitance as the conductive gate is also
typically received over these shoulder semiconductor
material areas. BRIEF DESCRIPTION OF THE DRAWINGS
Preferred embodiments of the invention are described
below with reference to the following accompanying
drawings. Fig. 1 is a diagrammatic cross section of a
substrate fragment at commencement of processing
according to an embodiment of the invention, and taken
through line 1-1 in Fig. 2 . Fig. 2 is a diagrammatic
top plan view of the Fig. 1 substrate fragment. Fig. 3
is a view of the Fig. 1 substrate fragment at a
processing step subsequent to that shown by Fig. 1,
and taken through line 3-3 in Fig. 4 . Fig. 4 is
diagrammatic top plan view of the Fig. 3 substrate
fragment. Fig. 5 is a view of the Fig. 3 substrate
fragment at a processing step subsequent to that shown
by Fig. 3. Fig. 6 is a view of the Fig. 5 substrate
fragment at a processing step subsequent to that shown
by Fig. 5 . Fig. 7 is a view of the Fig. 6 substrate
fragment at a processing step subsequent to that shown
by Fig. 6 . Fig. 8 is a view of the Fig. 7 substrate
fragment at a processing step subsequent to that shown
by Fig. 7. Fig. 9 is a view of the Fig. 8 substrate
fragment at a processing step subsequent to that shown
by Fig. 8 . Fig. 10 is a view of the Fig. 9 substrate
fragment at a processing step subsequent to that shown
by Fig. 9 , and taken through line 10-1 0 in Fig. 11.
Fig. 11 is a diagrammatic top plan view of the Fig. 10
substrate fragment. Fig. 12 is a view of the Fig. 10
substrate fragment at a processing step subsequent to
that shown by Fig. 10. Fig. 13 is a view of the Fig.
12 substrate fragment at a processing step subsequent
to that shown by Fig. 12 . Fig. 14 is a view of the
Fig. 13 substrate fragment at a processing step
subsequent to that shown by Fig. 13.Fig. 15 is a view
of the Fig. 14 substrate fragment at a processing step
subsequent to that shown by Fig. 14, and taken through
line 15-1 5 in Fig. 16 . Fig. 16 is a diagrammatic top
plan view of the Fig. 15 substrate fragment. Fig. 17
is a view of the Fig. 15 substrate fragment at a
processing step subsequent to that shown by Fig. 15,
and taken through line 17-1 7 in Fig. 18 . Fig. 18 is
a diagrammatic top plan view of the Fig. 17 substrate
fragment. Fig. 19 is a diagrammatic cross section of
another embodiment substrate fragment. Fig. 20 is a
view of the Fig. 19 substrate fragment at a processing
step subsequent to that shown by Fig. 19 . Fig. 2 1 is
a diagrammatic cross section of yet another embodiment
substrate fragment. Fig. 22 is a view of the Fig. 2 1
substrate fragment at a processing step subsequent to
that shown by Fig. 2 1. Fig. 23 is a view of the Fig.
22 substrate fragment at a processing step subsequent
to that shown by Fig. 22. Fig. 24 is a schematic
representation of DRAM circuitry. DETAILED DESCRIPTION
OF THE PREFERRED EMBODIMENTS Example embodiments of
the invention are described in connection with Figs.
1-24. Referring initially to Figs. 1 and 2 , a
semiconductor substrate is indicated generally with
reference numeral 10 . In the context of this
document, the term "semiconductor substrate" or
"semiconductive 



substrate" is defined to mean any construction
comprising semiconductor material, including, but not
limited to, bulk semiconductor materials such as a
semiconductive wafer (either alone or in assemblies
comprising other materials thereon), and semiconductor
material layers (either alone or in assemblies
comprising other materials). The term "substrate"
refers to any supporting structure, including, but not
limited to, the semiconductive substrates described
above. Substrate 10 is depicted as comprising bulk
semiconductor substrate material 12 , for example
monocrystalline silicon.Substrate 12 may, of course,
comprise a different substrate, for example including
semiconductor-on-insulator substrates and other
substrates whether existing or yet-to-be developed. A
field trench isolation mask 15 has been formed and
patterned over substrate material 12 . In the depicted
embodiment, such comprises a pad oxide layer 14 having
a silicon nitride-comprising layer 13 formed
thereover. Much of the material beneath layers 14 and
13 of field trench isolation mask 15 will constitute
active area, while much of the exposed region of mask
15 will constitute trench isolation. Referring to
Figs. 3 and 4 , a pair of trenches 16 has been etched
within semiconductor substrate 10 into semiconductor
material 12 . An example etch depth for trenches 16 is
from 800 to 1,000 Angstroms. For purposes of the
continuing discussion, semiconductor material 12 may
be considered as comprising a semiconductor material
channel region 18 comprising opposing sides 20 and 22
extending along a length "L" of the channel region 18
. Accordingly, trenches 16 are formed on opposing
sides 20, 22 of semiconductor material channel region
18 along channel length L. Substrate 10 would
typically, of course, comprise more masked regions 15
, and a series of such trenches 16 would likely be
etched over substrate 10 . An example dry anisotropic
etching chemistry to produce the Figs. 3 and 4
construction includes a combination of HBr and Cl2.
Referring to Fig. 5 , trenches 16 have been lined with
one or more suitable masking materials 24, and which
has been subsequently anisotropically etched to expose
a semiconductor material base 26 of substrate material
12 . An example material 24 is silicon nitride formed
by chemical vapor deposition and/or by plasma or other
nitridation of semiconductor material 12. An example
lateral thickness of material 24 is from 60 Angstroms
to 90 Angstroms. Accordingly, such provide but one
example manner by which trenches 16 can be formed to
have lined sidewalls and an exposed semiconductor
material base 26. Referring to Fig. 6 , semiconductor
material bases 26 (not shown) have been substantially
isotropically etched through effective to form a
bulbous lower portion 27 of each trench 16 . Each of
bulbous lower portions 27 comprises projections 28, 29
extending laterally outward relative to the lined
trench sidewalls referred to above. One projection of
eachbulbous lower portion 27 opposes and extends
towards a projection of the other bulbous lower
portion, with the projections that have been
designated with numeral 28 being shown as constituting
such example opposing projections. For purposes of the
continuing discussion, bulbous lower portions 27 may
be considered as comprising respective floors 30.
Where semiconductor material 12 comprises
monocrystalline silicon, an example isotropic etching
chemistry to produce the depicted bulbous lower
portions includes a dry etching chemistry using HBr
and NF3. An example added depth to trenches 16 beyond
the depth shown by the Fig. 3 etch is from 800 to
1,000 Angstroms. Referring to Fig. 7 , substantially
anisotropic etching has been conducted through floors
30 of bulbous lower portions 27 to extend pair of
trenches 16 deeper within semiconductor substrate 10 .
An example added depth for the depicted lower stem
portions of such trenches is from 500 to 1,000
Angstroms. Most desirably, the etch chemistry and
parameters are switched back to anisotropic in situ.
Referring to Fig. 8 , trenches 16 have been lined with
one or ore suitable materials 32, for example one or
more layers of silicon dioxide and/or silicon nitride.
Such might be deposited by one or both of chemical
vapor deposition and/or thermal/plasma nitridation
and/or oxidation of the sidewalls of the depicted
trenches. An example thickness for layer 32 is from 50
to 150 Angstroms. Referring to Fig. 9 , one or more
insulative materials 34 have been deposited effective
to fill remaining volume of trenches 16 with
insulative material. Material 34 is also depicted as
being planarized back at least to the outer portion of
silicon nitride layer 13. Alternatively and by way of
example only, trench isolation masking layer 13 (and
also perhaps layer 14) may be removed from the
substrate prior to deposition of insulative material
34. Regardless, an example material 34 is high plasma
density deposited silicon dioxide. Such provides but
one example method of forming trench isolation
material 34 within a semiconductor substrate 12 and on
opposing sides 20, 22 of a semiconductor material
channel region 18 along a length L of the channel
region. Trench isolation material 34/32 can be
considered as comprising opposing insulative
projections 36 which extend toward oneanother along
channel length L, and insulative projections 38. In
one embodiment, semiconductor material 12 of substrate
10 is received over/atop insulative projections 36, as
shown. In one embodiment, insulative projections 36
are received partially under channel region 18 , as
shown. As referred to above, trench isolation masking
material 13 may be removed from the substrate prior to
or after the formation of trench isolation material
34. Regardless, preferably substrate 10 at this point
will be patterned for ultimate desired formation of
fin channel features while protecting the cell
contact, bit contact, and field trench isolation
regions of the structure. Such might be accomplished
in any number of manners, with Figs. 10 and 11
illustrating but one embodiment of such masking and
patterning. Figs. 10 and 1 1 depict materials 13 and
14 having been removed, and insulative material 34
having been etched back. One or more masking materials
40 have been deposited and patterned primarily for the
fabrication of fin-channel regions. Material 40
patterned over channel regions 18 will not necessarily
be patterned to conform to the outline of channel
regions 18 (as shown). Further, such may be patterned
to essentially cover all (not shown) of the
semiconductor material between trench isolation
material 34/32 in the Fig. 10 cross-section.
Alternatively and by way of example only, and as will
be subsequently described in connection with another
embodiment, all of such semiconductor material in the
Fig. 10 cross-section between trench isolation
material 34 may be outwardly exposed, and thereby not
masked by material 40. An example preferred material
40 is silicon nitride deposited to an example
thickness range of from 600 to 1,200 Angstroms.
Referring to Fig. 12, trench isolation material 34 has
been etched to expose opposing sides 4 1 of
semiconductor material 12 along channel length L. Such
etching might be isotropic, anisotropic, or a
combination of one or more of anisotropic and
isotropic etching steps. Where trench isolation
material 34 comprises high density plasma deposited
silicon dioxide, an example anisotropic dry etching
chemistry comprises a combination of C4F6, C4F8, O2,
He, and Ar, whereas an example isotropic wet etching
chemistry comprises a buffered aqueous HF solution.
Where a lining 24 remains from the example preferred
Fig. 5 processing, and wheresuch comprises silicon
nitride, such is also etched (as shown) and an example
silicon nitride etching chemistry to expose
semiconductor material sidewalls 4 1 comprises a
combination of CH2F2 and O2. Fig. 12 illustrates the
etching of trench isolation material 34 being
conducted at least elevationally to opposing
insulative projections 36, which is preferred. Fig. 13
illustrates an example of continuing the Fig. 12
etching in a dry, substantially anisotropic manner
into trench isolation material 34 which is laterally
adjacent the trench insulative material 34/32 of
opposing insulative projections 36. In one embodiment
and as shown, such etching of trench isolation
material 34/32 is depicted as not being into any
insulative material 34/32 within the opposing
insulative projections 36, although other embodiments
are of course contemplated, for example as will be
described below. Further in one embodiment and as
depicted in Fig. 13, opposing insulative projections
36 can be considered as having some elevational
thickness "T" having an elevational mid-point "M", and
having floors "F". Etching of trench isolation
material 34, as shown in Fig. 13 , has been at least
to mid-point M of elevational thickness T, and is
precisely thereat. The etching of trench isolation 34
and 32, however, is desirably not conducted all the
way to floors F. Referring to Fig. 14, exposed
opposing sides 4 1 (not shown due to their removal) of
semiconductor material 12 have been etched along
channel length L to form a channel fin 45. In the
depicted example Fig. 14 embodiment, such is
projecting upwardly, preferably relative to opposing
insulative projections 36. For purposes of the
continuing discussion, semiconductor material 12 along
channel length L can be considered as having a top 46,
with such top 46 being masked during etching of the
exposed opposing sides of semiconductor material 12 to
form channel fin 45, and with such masking occurring
by way of example only from material 40. Another
embodiment is described below whereby example top 46
is unmasked during the semiconductor material etching
to form channel fin 45. Regardless, etching of
semiconductor material 12 to form projecting channel
fin 45 may desirably be conducted in a substantially
anisotropic manner, with an example of an etching
chemistry to produce to the Fig. 14 construction
comprising starting with a combination of CF4 and He,
and finishing with HBr.Referring to Figs. 15 and 16 ,
an example of subsequent processing is shown whereby
masking material 40 has been removed. Outlines 48 are
shown that comprise transistor source/drain regions
that have or will be fabricated and that connect with
a fin channel region 45. Referring to Figs. 17 and 18
, a gate 52 has been formed over a top and opposing
sides 20, 22 of fin channel region 45 along channel
length L. Such is depicted as being formed by forming
a gate dielectric layer 54, followed by the deposition
of one or more conductive layers 56 (including one or
more conductively doped semiconductor layers), and
patterning of at least conductive material 56 into
line-shaped configurations 52, for example 



as shown in Fig. 18 . Source/drain doping and/or
construction may be subsequently finalized, or may
have been essentially completed previously to form
source/drains 48. For example, Fig. 18 depicts two
transistors 5 1 and 53 having been fabricated, and
which by way of example share a source/drain region 48
between the depicted gate lines 52. The
above-described embodiment masked the top of the
semiconductor material along the channel length during
etching of the exposed opposing sides of the
semiconductor material to form the channel fin. By way
of example only, another embodiment is shown in Figs.
19 and 20 with respect to a substrate fragment 10a.
Like numerals from the first-described embodiment have
been utilized where appropriate, with differences
being indicated with the suffix "a". Fig. 19 is
analogous to the Fig. 13 substrate depiction; however,
where masking material 40 of Fig. 13 has been removed
from/is not provided over what will be the fin channel
region. Further, a greater quantity of semiconductor
material 12 has been provided above opposing
insulative projections 36. Referring to Fig. 20,
exposed opposing sides of semiconductor material 12
have been etched along channel length L to form an
upwardly projecting channel fin 45a. Accordingly in
the depicted Figs. 19 and 20 example, the top of
material 12 along channel length L is unmasked during
the etching of the exposed opposing sides of
semiconductor material 12 to form the channel fin, and
the etching of such top desirably occurs during the
etching of the exposed opposing sides to form the
channel fin. A combination of isotropic and
anisotropic etches might be conducted in lieu ofthe
foregoing. Regardless, gates (not shown) may be
fabricated subsequently, analogous to that shown in
Figs. 17 and 18 . . Another embodiment is shown in
Figs. 2 1-23 with respect to a substrate fragment 10b.
Like numerals from the first-described embodiment have
been utilized where appropriate, with differences
being indicated with the suffix "b". Fig. 2 1
essentially depicts processing subsequent to or
continuing of that shown by the first embodiment
substrate of Fig. 12 . Fig. 13 depicted the etching of
trench isolation material 34 in a manner which was not
into any insulative material within opposing
insulative projections 36. Etching however may also,
of course, occur into insulative projections 36 in
connection with the above-identified substrates 10 and
10a embodiments. By way of example only, Fig. 2 1
depicts an embodiment wherein at least some of trench
isolation material 34/32 is etched from opposing
insulative projections 36 to form projections 36b and
38b. Fig. 2 1 illustrates substantially isotropic
etching of trench isolation material 34/32 and within
projections 36 to elevational mid-point M. An example
isotropic etching chemistry to remove material 34
includes an aqueous buffered HF solution. An isotropic
etching chemistry to remove material 24 and 32, where
such comprise silicon nitride, includes a combination
of CH2F2 and O2: : Fig. 22 depicts subsequent etching
of the exposed opposing sides of semiconductor
material 12 along channel length L to form an upwardly
projecting channel fin 45b. Fig. 23 depicts subsequent
processing for the fabrication of a gate 52b,
including conductive material 56b and gate dielectric
54b. The above substrates 10 and 10a provide
embodiments whereby insulative material 34/32 within
each of opposing projections 36 is at least partially
received under upwardly projecting fin 45. Further,
the substrates 10 and 10a embodiments depict
substrates having insulative projection inner surfaces
95 (Figs. 17 and 20) extending along the length of the
channel which are convexly curved relative to the fin
thickness transverse the channel length. The Fig. 22
embodiment depicts one example field effect transistor
wherein none of insulative material 34/32 within each
of opposing projections 36b in the finished
construction is received under upwardly projecting
channel fin 45b.The above-described processing is
particularly desirable wherein the etching of some of
the trench isolation material occurs from opposing
insulative projections prior to etching the exposed
opposing sides of the semiconductor material to form
the channel fin. Embodiments of the invention also
contemplate conducting at least some of the etching of
the trench isolation material from the opposing
insulative projection commensurate with the etching of
the exposed opposing sides of the semiconductor
material to form the channel fin. By way of example
only, a single substantially anisotropic etching
chemistry may be utilized to directly go from the Fig.
10 depiction to produce the Fig. 22 construction. Some
embodiments of the invention, of course, encompass
methods of forming one or more field effect
transistors by the above-described methods. Some
embodiments of the invention also contemplate a
plurality of field effect transistors independent of
the method of fabrication. By way of example only, one
embodiment contemplates a plurality of field effect
transistors wherein individual of such transistors
comprise a semiconductor substrate comprising a pair
of source/drain regions having a fin channel region
received therebetween. The fin channel region
comprises a channel length. extending between the pair
of source/drain regions, opposing channel sides
extending along the length of the channel region, and
a top extending along the length of the channel
region. The fin channel region has a maximum thickness
transverse the channel length. A gate is received over
the fin channel top and the channel sides along the
channel length. Insulative material is received
immediately beneath the fin channel region extending
along the channel length, and extends only partially
across the fin channel maximum thickness transverse
the channel length. The insulative material includes
opposing portions projecting inwardly toward one
another under the fin channel region relative to the
fin channel maximum thickness along the channel
length. By way of example only, an individual of such
field effect transistors is shown with respect to the
embodiments exemplified by Figs. 17 , 18 and 20 above.
Desirable sizes and materials of construction and
configurations may otherwise be as described above. An
embodiment of the invention encompasses a plurality of
field effect transistors wherein individual of such
transistors comprise a bulksemiconductor substrate
comprising a pair of source/drain regions having a fin
channel region received therebetween. The fin channel
region comprises a channel length extending between
the pair of source/drain regions, opposing channel
sides extending along the length of the channel
region, and a top extending along the length of the
channel region. A gate is received over the fin
channel top and the channel sides along the channel
length. Trench isolation is received within the bulk
semiconductor substrate elevationally lower than the
fin channel region and extends along the opposing
channel sides along the channel length. The trench
isolation in cross-section transverse the channel
length comprises a lower trench stem and upper
transverse projections extending from the stem
transversely towards and elevationally lower than the
fin channel. Each of the above embodiments depict such
an example individual field effect transistor channel
region, wherein the lower portion of the trench etched
below the bulbous portion can be considered as a lower
trench stem having upper transverse projections
encompassed by projections 36/36b. Embodiments of the
invention also encompass DRAM circuitry comprising a
plurality of individual memory cells. Individual of
the memory cells comprise a field effect transistor
having a pair of source/drain regions, a capacitor
connected with one of the source/drain regions, and a
bit line contact connected with another of the
source/drain regions. For example, Fig. 24 depicts an
example such DRAM memory cell 75 encompassing a
transistor 53 (i.e., transistor 53 of Fig. 18). A
capacitor 70 is connected with one of source/drain
regions 48 and a bit line contact 80 connected with
another of source/drain regions 48. For example, bit
line contact 80 would connect with source/drain region
48 shown in Fig. 18 between the depicted gate lines 52
of transistor 73 with a bit line, and the
lower-depicted source/drain region 48 of transistor 53
in Fig. 18 would connect with an appropriate capacitor
70.CLAIMS What is claimed is: 1. A method of forming a
field effect transistor, comprising: forming trench
isolation material within a semiconductor substrate
and on opposing sides of a semiconductor material
channel region along a length of the channel region,
the trench isolation material being formed to comprise
opposing insulative projections extending toward one
another partially under the channel region along the
channel length and with semiconductor material being
received over the projections; etching the trench
isolation material to expose opposing sides of the
semiconductor material along the channel length;
etching the exposed opposing sides of the
semiconductor material along the channel length to
form a channel fin projecting upwardly relative to the
projections; and forming a gate over a top and
opposing sides of the fin along the channel length. 2
. The method of claim 1 wherein forming the trench
isolation material comprises forming insulative
projection inner surfaces extending along the length
of the channel which are convexly curved relative to
fin thickness transverse the channel length. 3 . The
method of claim 1 wherein the semiconductor material
along the channel length has a top, the top being
masked during the etching of the exposed opposing
sides of the semiconductor material to form the
channel fin. 4 . The method of claim 1 wherein the
semiconductor material along the channel length has a
top, the top being unmasked during the etching of the
exposed opposing sides of the semiconductor material
to form the channel fin, and further comprising
etching the top during the etching of the exposed
opposing sides of the semiconductor material to form
the channel fin.5 . The method of claim 1 wherein the
etching of the trench isolation material is conducted
at least elevationally to the opposing insulative
projections. 6 . The method of claim 5 wherein the
etching of the trench isolation material is into
insulative material which is laterally adjacent 



insulative material of the opposing insulative
projections. 7 . The method of claim 5 wherein the
etching of the trench isolation material is
substantially anisotropic and into insulative material
which is laterally adjacent insulative material of the
opposing insulative projections. 8 . The method of
claim 5 wherein the etching of the trench isolation
material is into insulative material within the
opposing insulative projections. 9 . The method of
claim 5 wherein the etching of the trench isolation
material is not into any insulative material within
the opposing insulative projections. 10. The method of
claim 5 comprising forming the opposing insulative
projections to have an elevational thickness, the
etching of the trench isolation being at least to a
midpoint of the elevational thickness. 11. The method
of claim 10 wherein the opposing insulative
projections are formed to have floors, the etching of
the trench isolation not being to said floors. 12 . A
method of forming a field effect transistor,
comprising: forming trench isolation material within a
semiconductor substrate and on opposing sides of a
semiconductor material channel region along a length
of the channel region, the trench isolation material
being formed to comprise opposing insulative
projections extending toward one another along the
channel length and with semiconductor material being
received over the projections;etching the trench
isolation material to expose opposing sides of the
semiconductor material along the channel length and
etching some of the trench isolation material from the
opposing insulative projections; etching the exposed
opposing sides of the semiconductor material along the
channel length to form a channel fin; and forming a
gate over a top and opposing sides of the fin along
the channel length. 13. The method of claim 12 wherein
the semiconductor substrate comprises bulk
monocrystalline silicon. 14. The method of claim 12
wherein the semiconductor substrate comprises a
semiconductor-on-insulator substrate. 15 . The method
of claim 12 wherein the etching of some of the trench
isolation material from the opposing insulative
projections occurs prior to etching the exposed
opposing sides of the semiconductor material to form
the channel fin. 16 . The method of claim 12 wherein
at least some of the etching of the trench isolation
material from the opposing insulative projections
occurs commensurate with the etching of the exposed
opposing sides of the semiconductor material to form
the channel fin. 17. The method of claim 12 wherein
the etching some of the trench isolation material from
the opposing insulative projections is substantially
isotropic of said trench isolation material. 18 . A
method of forming a field effect transistor,
comprising: etching a pair of trenches within a
semiconductor substrate on opposing sides of a
semiconductor material channel region along a length
of the channel region, the trenches comprising lined
sidewalls and an exposed semiconductor material base;
substantially isotropically etching the semiconductor
material bases effective to form a bulbous lower
portion of each trench, each of the bulbous lower
portions comprising projections extending laterally
outward relative tothe lined sidewalls, a projection
of each bulbous lower portion opposing and extending
toward a projection of the other bulbous lower
portion; substantially anisotropically etching through
floors of the bulbous lower portions to extend the
pair of trenches deeper within the semiconductor
substrate; after extending the pair of trenches,
filling remaining volume of the trenches with
insulative material; after said filling, etching the
insulative material to expose opposing sides of the
semiconductor material along the channel length;
etching the exposed opposing sides of the
semiconductor material along the channel length
forming an upwardly projecting channel fin; and
forming a gate over a top and opposing sides of the
fin along the channel length. 19 . The method of claim
18 comprising providing the insulative material within
each of the opposing projections to be at least
partially received under the upwardly projecting
channel fin. 20. The method of claim 18 comprising
providing none of the insulative material within each
of the opposing projections to be received under the
upwardly projecting channel fin. 2 1. A plurality of
field effect transistors wherein individual of the
field effect transistors of the plurality comprise: a
semiconductor substrate comprising a pair of
source/drain regions having a fin channel region
received therebetween; the fin channel region
comprising a channel length extending between the pair
of source/drain regions, opposing channel sides
extending along the length of the channel region, and
a top extending along the length of the channel
region; the fin channel region having a maximum
thickness transverse the channel length; a gate
received over the fin channel top and the fin channel
sides along the channel length; and insulative
material received immediately beneath the fin channel
region extending along the channel length and
extending only partially across the fin channel
maximum thickness transverse the channel length, the
insulative material including opposing portions
projecting inwardlytoward one another under the fin
channel region relative to the fin channel region
maximum thickness along the channel length. 22. A
plurality of field effect transistors wherein
individual of the field effect transistors of the
plurality comprise: a bulk semiconductor substrate
comprising a pair of source/drain regions having a fin
channel region received therebetween; the fin channel
region comprising a channel length extending between
the pair of source/drain regions, opposing channel
sides extending along the length of the channel
region, and a top extending along the length of the
channel region; a gate received over the fin channel
top and the fin channel sides along the channel
length; and trench isolation received within the bulk
semiconductor substrate elevationally lower than the
fin channel region and extending along the opposing
channel sides along the channel length, the trench
isolation in cross section transverse the channel
length comprising a lower trench stem and upper
transverse projections extending from the stem
transversally towards and elevationally lower than the
fin channel. 23. DRAM circuitry comprising a plurality
of individual memory cells wherein individual of the
memory cells comprise a field effect transistor having
a pair of source/drain regions, a capacitor connected
with one of the source/drain regions, and a bit line
contact connected with another of the source/drain
regions, the field effect transistor comprising: a
semiconductor substrate comprising the pair of
source/drain regions and having a fin channel region
received between the pair of source/drain regions; the
fin channel region comprising a channel length
extending between the pair of source/drain regions,
opposing channel sides extending along the length of
the channel region, and a top extending along the
length of the channel region; the fin channel region
having a maximum thickness transverse the channel
length; a gate received over the fin channel top and
the fin channel sides along the channel length; and
insulative material received immediately beneath the
fin channel region extending along the channel length
and extending only partiallyacross the fin channel
maximum thickness transverse the channel length, the
insulative material including opposing portions
projecting inwardly toward one another under the fin
channel region relative to the fin channel region
maximum thickness along the channel length. 24. DRAM
circuitry comprising a plurality of individual memory
cells wherein individual of the memory cells comprise
a field effect transistor having a pair of
source/drain regions, a capacitor connected with one
of the source/drain regions, and a bit line contact
connected with another of the source/drain regions,
the field effect transistor comprising: a bulk
semiconductor substrate comprising the pair of
source/drain regions and having a fin channel region
received between the source/drain regions; the fin
channel region comprising a channel length extending
between the pair of source/drain regions, opposing
channel sides extending along the length of the
channel region, and a top extending along the length
of the channel region; a gate received over the fin
channel top and the fin channel sides along the
channel length; and trench isolation received within
the bulk semiconductor substrate elevationally lower
than the fin channel region and extending along the
opposing channel sides along the channel length, the
trench isolation in cross section transverse the
channel length comprising a lower trench stem and
upper transverse projections extending from the stem
transversally towards and elevationally lower than the
fin channel. 


