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PATENT APPLICATION
RWW/TADVhbh Docket No.: 2079.1021011
May 17, 2000

Déaﬁazlﬂﬂ_mﬂnmuumuauﬁmaéﬁiﬁzé

Inventor(g): Kevin J. Doyle, Paul Rafferty, Robert W. Steele,
David J. Wilkins, Lee D. Arnold, Michael Hockley
Anna M, Bricason, Nobuhiko Iwasaki and Nobuo

Ogawa
Aftomey’s Docket No.: 2079.1021011
IRICYCLIC FYRAZOLE DERIVATIVES

RELATED APPLICATIONS

This application is a Continustion-m-Purt of and claims priority to International
Application No.: PCT/US99/26105, which designates the United States, filed 4 Novernber
1999 which claims the benefit of U.S. Provisional Application No. 60/107,467, filed
November §, 1998, the entire teachings of which are incorporated herein by reference.

This invention relates to certain 3-aryl or 3-heteroaryl pyrazoles with
4,5(3,4)-bicyclic ring fusion which are inhibitors of protein kinases, particularly
tyrosine kinascs and serine/threonine kinases, of which some are novel compounds,
to pharmaceutical compositions containing these pyrazoles and to processes for
preparing these pyrazoles.

BACKGRQUND OF THE INVENTION

There are at lcast 400 enzymes identified as protein kinases. These enzymes
catalyze the phosphorylation of target protein substrates. The phosphorylstion is
usually a transfer reaction of a phosphate group from ATP to the protein substrate.
The specific structure in the target substrate to which the phosphate is transferred is
a tyrosine, serine or threonine residue. Since these amino acid residues are the target
structures for the phosphory] transfer, these protein kinase enzymes are commonly
referred to as tyrosine kinases or serine/threonine kinases.
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The phosphorylation reactions, and counteracting phosphatase reactions, at
the tyrosine, serino and threonine residues are involved in countless cellular
processes that underlie responses to diverse intracellular signals (typically mediated
through cellular receptors), regulation of cellular functions, and activation or
deactivation of cellular processes. A cascade of protein kinases often participate in
intracellular signal transduction and are necessary for the realization of these cellular
procesaes. Because of their ubiquity in these processes, the protein kinases can be
found as an integral part of the plasma membrane or as cytoplasmic enzymes or
localized in the nucleus, often as components of enzyme complexes. In many
instances, these protein kinases are an essential clement of enzyme and structural
protein complexes that determine where and when a cellular process occurs within a
cell,

Protein Tyrosine Kinases. Protein tyrosine kinases (PTKs) are enzymes
which catalyse the phosphorylation of specific tyrosine residues in cellular proteins.
This post-transistional modification of these substrate protcins, often enzymes
themselves, acts as a molecular switch regulating cell proliferation, activation or
differentiation (for review, soe Schlessinger and Ulrich, 1992, Neuron 9:383-391).
Aberrant or excessive PTK activity has been observed in many discase states
including benign and malignant proliferative disorders as well as diseases resulting
from inappropriate activation of the immune system (e.g., autoimmune disorders),
allograft rejection, and graft vs. host disease, In addition, endothelial-cell specific
receptor PTKs such as KDR and Tie-2 modiate the angiogenic process, and are thus
involved in supporting the progression of cancers and other disesses imvolving
iappropriate vascularization (e.g., diabetic retinopathy, choroidal
neovascularization due to ago-related macular degeneration, psoriasis, arthritis,
retinopathy of prematurity, infantile hemsngiomas).

Tyrosine kinases can be of the recepior-type (having extracellular,
transmembrane and intracellular domains) or the non-receptor type (being wholly
intraceliular).

Recepior Tyrosine Kinases (RTXs). The RTKs comprise a large family of
transmembrane receptors with diverse biological activities. At present, at least
nineteen (19) distinct RTK subfamilies have been identified. The receptor tyrosine
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kinase (RTK) family includes receptors that are crucial for the growth and
differentiation of a variety of cell types (Yarden and Ullrich, Ann. Rev. Biochem.
57:433-478, 1988; Ullrich and Schlessinger, Cell 61:243-254, 1990). The intrinsic
function of RTKs is activated upon ligand binding, which results in phosphorylation
of the receptor and multiple cellular substrates, and subsequently in a variety of
cellular responses (Ullrich & Schicaainger, 1990, Cell 61:203-212). Thus, receptor
tyrosine kinase mediated signal transduction is initiated by extracellular interaction
with a specific growth factor (ligand), typically followed by receptor dimerization,
stimulation of the intrinsic protcin tyrosine kinase activity and receptor trans-
phosphorylation Binding sites are thereby created for intracellulsr signal
transduction molecules and lead to the formation of complexes with a spectrum of
cytoplasmic signaling molecules that facilitate the appropriate cellular response
(c.g., cell division, differentiation, metabolic effects, changes in the extracellular
microenvironment); see Schlessinger and Ullrich, 1992, Neuron 9:1-20.

Proteing with SH2 (src homology -2) or phosphotyrosine binding (PTB)
domains bind activated tyrosine kinase recoptors and their substrutes with high
affinity to propagate signals inio cells. Both of the domains recognize
phosphotyrosine (Fantl, et al., 1992, Cell 69:413-423; Songyang, et al., 1994, Mol.
Cell. Biol. 14:2777-2785; Songyang, et al., 1993, Cell 72:767-778; and Koch, et al.,
1991, Science 252:668-678; Shoelsan, Curr. Opin. Chem. Biol. (1997), 1(2), 227-
234; Cowburn, Cwrr. Opin. Struct. Biol. (1997), 7(6), 835-838). Several
intracellular substrate proteins that associate with receptor tyrosine kinascs (RTKbs)
bave been identified. They may be divided into two principal groups: (1) substrates
which have a catalytic domain; and (2) substrates which lack such a domain but
serve as adapters and associate with catalytically active molecnles (Songyang, et al.,
1993, Call 72:767-778). The specificity of the interactions between receptors or
proteins and SH2 or PTB domeins of their substrates is determined by the amino
acid residues immediately surrounding the phosphorylated tyrosine residus. For
example, differences in the binding affinities between SH2 domains and the amino
acid sequences swrrounding the phosphotyrosine residues on particilar receptors
correlate with the observed differences in their substrate phosphorylation profiles
(Songyang, et al., 1993, Call 72:767-778). Observations suggest that the function of
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cach receptor tyrosine kinaso is determined not only by its pattem of expression and
ligand availability but also by the array of downstream signal transduction pathways
that are activated by a particulsr receptor as well as the timing and doration of those
stimuli. Thus, phosphorylation provides an important regulatory step which
determines the sclectivity of signalling pathways recruited by specific growth factor
receptors, as well as differentiation factor receptore.

Several receptor tyrogine kinases, and growth factors that bind thereto, have
been suggested to play a role in angiogenesis, although some may promote
angiogenesis indirectly (Mustonen and Alitalo, J. Cell Biol 129:395-898, 1995).
One such receptor tyrosine kinase, known as “fetsl liver kinase 1” (FLK-1), is a
member of the type III subclass of RTKs. An alternstive designation for human
FLK-1 is “kinase insert domain-contsining receptor” (KDR) (Terman, ef ai.,
Oncogene 6:1677-83, 1991). Another alternative designation for FLK-1/KDR is
“vascular endothelial cell growth factor receptor 2" (VEGFR-2) since it binds VEGF
with high affinity. The murine version of FLK-1/VEGFR-2 has also been called
NYK (Oeclrichs, ef al, Oncogene 8(1):11-15, 1993). DNAs encoding mouse, rat and
human FLK-1 have been isolated, and the nucleotide and encoded amino acid
sequences reported (Matthews, e al., Proc. Natl. Acad. Sci. USA, 88:9026-30, 1991;
Termen, et al., 1991, supra; Termen, et al., Biochem. Biophys. Res. Comm.
187:1579-86, 1992; Sarzani, et al., supra; and Millsuer, et al., Cell 72:835-846,
1993). Numerous studies such as those reparted in Millauer, et al., supra, suggest
that VEGF and FLK-1/KDR/VEGFR-2 are a ligand-receptor pair that play an
important role in the proliferation of vascular endothelial cells, and formation and
sprouting of blood vessels, termed vasculogencsis and angiogenexis, respectively.

Another type III subclass RTK designated “fins-like tyrosine kinase-1” (Fit-
1) is related to FLK-1/KDR (DeVries, et al. Science 255;989-991, 1992; Shibuya, et
al, Oncogene 5:519-524, 1990). An alternative designation for Fit-1 ia “vascular
endothelial cell growth factor receptor 1" (VEGFR-1). To date, members of the
FLK-1/ KDR/VEGFR-2 and Flt-1/ VEGFR-1 subfamilies have been found
expressed primarily on endothelial cells. These subclass members arc specificatly
stimulated by membaers of the vascular endothelial cell growth factor (VEGF) family
of ligands (Klagsburn and D' Amore, Cytokine & Growth Factor Reviews T: 259-
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270, 1996). Vascular endothelial cell growth factor (VEGF) binds to Flt-1 with
higher affinity than to FLK-1/KDR and is mitogenic toward vascular endothelial
cells (Terman, et al., 1992, supra; Musionen, ef al, supra; DeVries, ef al., supra).
Fit-1 is believed to be essential for endothelial organization during vascular
development Flt-1 expression is associated with early vascular development in
mouse embryos, and with neovascularization during wound healing (Mustonen and
Alitalo, supra). Bxpression of Flt-1 in adult organs such as kidney glomeruli
suggests an additional function for this receptor that is not related to cell growth
(Mustonen and Alitalo, supra).

As previously atated, recent evidence suggests that VEGF plays a role in the
stimulation of both normal and pathological angiogenesis (Jakemsn, ef al.,
Endocrinology 133: 848-859, 1993; Kolch, et al., Breast Cancer Research and
Treatment 36:139-155, 1995; Ferram, et al., Endocrine Reviews 18(1):4-25, 1997,
Ferrara, et al., Regulation of Angiogenesis (ed. L. D. Goldberg and E.M. Rosen),
209-232, 1997). In addition, VEGF has been implicated in the control and
enhancement of vascular permeability (Connolly, et al., J. Biol. Chem. 264:20017-
20024, 1989; Brown, et al., Regulation of Angiogenesis (ed. L.D. Goldberg and
E.M. Rosen), 233-269, 1997).

Different forms of VEGF eariging from alternative splicing of mRNA have
been reported, including the four species described by Ferrara, et al. (J. Cell.
Biochem. 47:211-218, 1991). Both secretad and predominantly cell-associated
species of VEGF have been identified by Ferrara, et al. supra, and the protein is
known to exist in the form of disulfide linked dimers.

Several related homologs of VEGF have recently been identified. However,
their roles in normal physiological and disease processes have not yet been
elucidated. In addition, the members of the VEGF family are often coexpressed with
VEGF in s mumber of tissues and are, in general, capabls of forming hetevodimers
with VEGF. This property likely alters the receptor specificity and biological effects
of the heterodimers and further complicates the clucidation of their specific
functions as illustrated below (Korpelainen and Alitalo, Curr. Opin. Cell Biol., 159-
164, 1998 and references cited therein).
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Placenta growth factor (PIGF) has an amino acid sequance that cxhibits
significant homology to the VEGF sequence (Park, et al., J. Biol. Chem. 269:25646-
54, 1994; Maglione, et al. Oncogene 8:925-31, 1993). As with VEGR, different
species of PIGF arise from altemnative splicing of mRNA, and the protein exists in
dimeric form (Park, ef al., npra). PIGF-1 and PIGF-2 bind to Flt-1 with high
affinity, and PIGF-2 also avidly binds to neuropilin-1 (Migdal, et al, J. Biol. Chem.
273(35):22272-22278), but neither binds to FLK-1/KDR (Park, ef al., supra). PIGF
has been reported to potentiate both the vascular permeability and mitogenic effect
of VEGF on endothelial cells when VEGF is present at low concentrations
(purportedly due to heterodimer formation) (Park, ef al., supra).

VEGF-B is produced as two isoforms (167 and 185 residues) that also appear
to bind Fit-1/VEGFR-1. It mey play & role in the regulation of extracellular matrix
degradation, cell adhegion, and migration through modulation of the expresaion and
activity of urokinase type plasminogen activator and plasminogen activator inhibitor
1 (Pepper, et al, Proc. Natl, Acad. Sci, U. §. A. (1998), 95(20):11709-11714).

VEGF-C was originally cloned as a ligand for VEGFR-3/Flt-4 which is
primarily expressed by lymphatic endothelial cells. In its fully processed form,
VEGF-C can also bind KDR/VEGFR-2 and stimulate proliferation and migration of
endothelial cells in vitro and angiogenesis in in vivo models ( Lymboussaki, ef al,
Am. J. Pathol. (1998), 153(2):395-403; Witzenbichler, ot al, Am. J. Pathol. (1998),
153(2):381-394). The transgenic overexpression of VEGF-C causes proliferation and
enlargement of only lymphatic vessels, while blood vessels are unaffected, Unlike
VEGF, the expression of VEGF-C is not induced by hypoxia (Ristimaki, et al, J.
Biol. Chem. (1998), 273(14):8413-8418).

The most recently discovered VEGF-D is structurally very aimilar to VEGF-
C. VEGF-D is reported to bind and activate at Jeast two VEGFRs, VEGFR-3/Fit-4
and KDR/VEGFR-2. It was originally cloned as a c-fos inducible mitogen for
fibroblasts and is most prominently expreased in the mesenchymal cells of the lung
and skin (Achen, et al, Proc. Natl. Acad. Sci. U. 8. A. (1998), 95(2):548-553 and
references therein).

VEGF-C and VEGF-D have been claimed to induce increases in vascular
permeability in vivo in a Miles assay when injected into cutaneous tissue

=4
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(PCT/US97/14696; WO98/07832, Witznabichler, et al., supra). The physiological
role and significance of these ligands in moduleting vascular hyperpermeability and
endothelial responses in tissues where they are expressed remains uncertain.

Based upon emerging discoveries of other homologs of VEGF and VEGFRs
and the precedents for ligand and receptor heterodimerization, the actions of such
VEGF homologs may involve formation of VEGF ligand heterodimers, and/or
heterodimarization of receptors, or binding to a yet undiscovered VEGFR
(Witzenbichler, et al., supra). Also, recent reports suggest neuropilin-1 (Migdal, e
al, supra) or VBGFR-3/Flt-4 (Witzenbichler, et al., supra), or receptors other than
KDR/VEGFR-2 may be responsible for the induction of vascular permeability
(Stacker, S.A., Vitali, A., Domagala, T., Nicc, E., and Wilks, A F., “Angiogenesis
and Cancer” Conference, Amer. Assoc. Cancer Res., Jan. 1998, Orlando, FL;
Williams, Diahetelogia 40: S118-120 (1997)). Until now, no direct evidence for the
easential role of KDR in VEGF-mediated vascular hypexparmeability has been
disclosed.

The Non-Receptor Tyrosine Kinases. The non-receptor tyrosine kinages
represent a collection of cellular enzymes which Iack extracellnlar and
transmembrane sequences. At present, over twenty-four individual non-receptor
tyrosine kinases, compriging eleven (11) subfamilies (Src, Prk, Btk, Cak, Abl,
Zap70, Fes/Fps, Fak, Jak, Ack and LIMK) have been identified. At present, the Src
subfamily of non-receptor tyrosine kinases is comprised of the largest number of
PTKs and include Src, Yes, Fyn, Lyn, Lok, Blk, Hek, Fgrand Yrk. The Src
subfamily of enzymes has been linked to oncogenesis. A more detailed discussion
of non-receptor tyrogine kinases is provided in Bolen, 1993, Oncogene 8:2025-2031,
which is incorporated herein by reference.

Many of the tyrogine kinases, whether an RTK or non-receptor tyrogine
kinase, have been found to be involved in cellular signaling pathways involved in
numerous pathogenic conditions, including cancer, psoriasis, and other
hyperproliferative disorders or hyper-immune responses.

Development of Compounds to Modulate the PTKs. In view of the surmised
importance of PTKs to the control, regulation, and modulation of cell proliferation,
the diseases and disorders associated with abnormal cell proliferation, many
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attempts have heen made to identify receptor and non-receptor tyrosine kinase

"inhibitors® using a variety of approaches, including the use of mutent ligands (U.S.

Application No. 4,966,849), soluble receptors and antibodies (Application No. WO

94/10202; Kendall & Thomas, 1994, Proc. Natl, Acad. Sci 90:10705-09; Kim, et al.,

1993, Nature 362:841-844), RNA ligands (Jellinek, et al., Biochemistry 33:10450-

56; Takano, ez al., 1993, Mol. Bio. Cell 4:358A; Kinsella, et al. 1992, Exp. Cell Res.

199:56-62; Wright, ez al., 1992, J. Cellular Phys. 152:448-57) and tyrosine kinase

inhibitors (WO 94/03427; WO 92/21660; WO 91/15495; WO 94/14808; 1J.S. Patent

No. 5,330,992; Mariani, ez al., 1994, Proc. Am. Assoc. Cancer Res. 35:2268).

More recently, attempts have been made to identify small molecules which
act as tyrosine kinase inhibitors. For example, bis monocyelic, bicyclic or
heterocyclic aryl compounds (PCT WO 92/20642) and vinylene-azaindole
derivatives (PCT WO 94/14808) have been described generally as tyroine kinase
inhibitors. Styryl compounds (U.S. Patent No. 5,217,999), styryl-substituted pyridyl
componnds (U.S. Patent No. 5,302,606), certain gninazoline derivatives (EP
Application No. 0 566 266 A1; Expert Opin. Ther. Pat. (1998), 8(4): 475-478),
selenoindoles and selenides (PCT WO 94/03427), tricyclic polyhydroxylic
compounds (PCT WO 92/21660) and benzylphosphonic acid compounds (PCT WO
91/15495) have been described as compounds for use as tyrosine kinage inhibitors
for use in the treatment of cancer. Anilinocinnolines (PCT W097/34876) and
quinazoline derivative compounds (PCT WQ97/22596; PCT W097/42187) have
been described as inhibitors of angiogenesis and vasculsr permesbility.

In addition, attempts have been made to identify small molecules which act
a8 serine/threcning kinase inhibitors. In particular, bis(indolylmaleimide)
compounds have been described as inhibiting particular PKC sering/threoning kinase
isoforms whose dysfimction is associnted with altered vascular permesbility in

- VEGF-roluted discases (PCT W097/40830; PCT W097/40831).

The identification of effective small compounds which specifically inhibit
signal transduction by modulating the activity of receptor and non-receptor tyrosine
and serine/threonine kinases to regulate and modulate abnormal or inappropriate cell
proliferation, differentiation, or metabolism is therafore desirable. In particular, the
identification of methods and compounds that specifically inhibit the function of a
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tyrosine kinase which is essential for angiogenic processes or the formation of
vascular hyperpermeability leading to edema, ascites, effusions, exudates, and
macromolecular extravesation and matrix deposition as well as associated disorders
would be beneficial,

The present invention provides a method of inhibiting the kinase activity of
tyrosine kinascs and serine/threonine kinases comprising the administration of a
compound represented by formuia (I):

isomers of said compounds and the pharmaceutically acceptable salts and the
prodrugs thereof, wherein:

m is an integer from 1 to 10;

X represents a) an optionally substituted group of the formmla (CH,),- in
which n is 1, 2 or 3, b) carbonyl , c) oxygen , d) a group of the formuia —-C=NOR,,,
in which R,, is a C, , alkyl group, o) a group of the formula NR,,, in which R,, is-H,
an optionally substituted C, , alkyl group or an opticnally substituted phenyl, or f)} &
group of formula S(O)p in whichp is 0, 1 or 2;

B represents an alkyl, a cycloalkyl, an aryl, a pyridyl, a thienyl, a faryl ora
pyrolyl;

R, is —H; a halo; hydroxy; nitro; cyano; hydroxysmidino; aminomethyl,
formamidomethy]; an optionally substituted alkenyloxy; en optionally substituted
Cy4alkenyl; an optionally substituted C, ,alkynyl; or a group represented by the
formula -Y-W;

Y is absent or a C, ,alky], C, ; alkoxy, -O-, -S- or -C(O)-;

W is —H, hydroxy, optionally substituted phenyl, C, ; alkoxy, or -NR,R,;
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provided that when B ig phenyl and R, is -Y-W and W is -NR,;R,, R, and R,
are each, independently, a) —H; b) a substituted C, ,alkyl group, provided that the
substituent is not -NR,R,; c) an optionally substituted cycloalkyl; d) an optionally
substituted heterocycloalkyl; €) an optionally substituted cycloalkylalkyl; £) an
optionally substituted heterocycloalkylalkyl; g) a substituted heteroaryt ora
substituted heteroaralkyl, provided that the heteroaryl or heteroaralkyl are
substituted with ~NRy(CH,), (OR,, -NR,(CH,), ,CO,R, ~NR,(CH,), NRR,, or an
optionally substituted heterocycloalkyl; or

when B is phenyl and R, is -Y-W and W is -NR,R,, R, and R,, together with
the nitrogen atom to which they are aftached, can represent an optionally substituted
heterocycloalkyl or an optionally substituted hetercaryl;

when B is not phenyl, R, and R, arc each, independently, -H, an optionally
substituted C, ,alkyl group, -NH(CH,), JNR,R,, an optionally substituted cycloalkyl,
an optionally substituted heterocycloalkyl, an optionally substituted aryl, an
optionally substituted heteroaryl, an optionally substituted cycloalkylalkyl, an
optionally substituted heterocycloalkylalkyl, an optionally substituted aralkyl, or en
optionally substituted heteroaralkyl; or

when B is not phenyl, R, and R, together with the nitrogen atom to which
they are attached represent an optionally substituted heterocycloalkyl or an
optionally substituted heteroaryl;

R,, R, andl R, ars for each occurrence, independently, ~H or a C, ;alkyl; and

ring A is optionally substituted with one or more substituents selected from
the group consisting of a) a halo; b) a C, , alky] group optionally substituted with one
or more substituents selected from the group consisting of hydroxy, halo, and -
NRR; ¢) a C, ,alkoxy group optionally substituted with one or more substituents
selected from the group consisting of hydroxy, halo, -NR R,, an optionally
substituted phenyl, and -NR,;C(O)R,,, provided that the substituents are not attached
to the carbon which is attached to the oxygen of the alkoxy group; d) an optionally
substitutad phenoxy; e) hydroxy; f) a group of the formula -C(O)R,, in which R,, is
& hydroxy, a C, ; alkoxy or -NR,;R,,; g) 2 group of the formula —NR,R,; h) a group
of the formula -NR,,C(O)R,,; i) nitro; j) optionally substituted aralkyl; k) cyano;
and I) a C,, alkenyl group or a C,, alkynyl group each of which is optionally
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substituted with one or more substituents selected from the group consisting ofa C,,
alky! group, a C, ; alkoxy group and a halo;

R, and R, are each, independently, -H, an optionally substituted C, ,alky!
group, an optionally substituted cycloalkyl, an optionally substituted aryl, an

5 optionally substituted heteroaryl, an optionally substituted beterocycloalkyl, an
optionally substituted cycloalkylalkyl, an optionally substituted arailkyl, an
optionally substituted heteroaralkyl, or an optionally substituted
heterocycloalkylalkyl; or

R, and R, together with the nitrogen atom to which they are attached

10 represent an optionally substituted heterocycloalkyl or an optionslly substituted
hetroaryl;

R,, and R,, aro each, independently, -H, an optionally substituted C, ;alkyl
group, an optionally substituted cycloalkyl, an optionaily substituted aryl, an
optionally substituted heteroaryl, an optionally substituted heterocycloalkyl, an

15  optionally substituted cycloalkylalkyl, an optionally substituted axafkyl, an
optionally substituted heteroaralkyl, or an optionally subatituted
heterocycloalkylalkyl; or

Ry, and R,, together with the nitrogen atom to which they are attached
represent an optionally substituted heterocycloalkyl or an optionally substituted

20 hetroaryl;

R,; and R, arc cach, independently, selected fram the group consisting of -
H, a C, , alkyl group, a C, ,, cycloalkyl group, and pheayi; and

Ry; is —H, an optionally substituted C,.., alkyl group, an optionally
substituted C, ,, cycloalkyl group, an optionally substituted pheny! or an optionally

25 substituted aralkyl.

Certain compounds of formula I are known in the literature. Compounds of
formula I in which X represents methylene, ethylens, trimethylane, vinylene,
substituted methyleae are disclosed in US 3,932,430, US 3,843,665 and US
3,848,666. Compounds in which X represents carbonyl are disclosed in JP 60-

30 130521. Compounds in which X represents O, ring A is unsubstituted and B is
phenyl, 2,4-dimethylphenyl, 2-thienyl, 3-thieny! and 2-pyrrolyl are disclosed in J.
Het. Chem. 1984, 21 (4) 937-943, J. Org. Chem. 1972, 37 (15) 2402 end J Het

O00LTSO0" 9YSEELSAD
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Chem. 1971, 855-859. A compound in which X represents S and ring A is
unsubstituted and B is 2,4-dichlorophenyl is disclosed in Monatsh Chem. 1974, 105,
869. A compound of formula I in which X represents SO2, ring A is unsubstituted
and B is phenyl is disclosed in Liebigs Ann. Chem. 1974, 1248,

5 W097/15308 discloses that 3-(4-methylphenyl)indeno[1,2-c]pyrazol-4(1H)-
one oxime may be used to treat bone deficit conditions. 3-(3,4-Dimethoxyphenyl)-
indeno[1,2-c]pyrazol-4(1H)-one oxime is commercially available.

Certain fused pyrazoles of formula I are commercially available but no
pharmacological activity has been disclosed for these compounds. Compounds

10  which are commercially available are as follows: 3-(2-thienyl)indeno[1,2-c]pyrazol-
4(1H)-one and 3-phemyl-1H-benzofuro[3,2-c]-pyrazole.

Proferably, the protein kinase which is inhibited by the method of the
invention is a tyrosine kinase. The tyrosine kinase can be a receptor tyrosine kinase
or a non-receptor tyrosine kinase. The tryrosine kinases inhibited by the method of

15  the invention can be selected from KDR, flt-1, TIB-2, Lck, Src, fyn or yes.

In another embodiment, the present invention provides a method of affecting
angiogenesis in @ mammal. The method involves administering to the mammal a
compound represented by formula (I).

In another emnbodiment, the present invention provides a method of

20 inhibiting the progression of a discase state in a mammal. The method involves
administering to the mammal a compound represented by formula (). The disease
states which can be inhibited by the method are cancer, arthritis, atherosclerosis,
psoriasis, hemangioma, myocardial angiogenesis, coronary and cercbral collateral
vascularization, ischemic limb angiogenesis, corneal disease, rubeosis, neovascular

25 glaucoma, macular degeneration, retinopathy of prematurity, wound healing, nicers,
Helicobacter related diseases, fractures, endometriosis, diebetic retinopathy, cat
scratch fever, and thyroid hyperplasia, burns, trauma, chrunic lung disease, stroke,
polyps, cysts, synovitis, chronic and allergic inflammation, ovarian hyperstimulation
syndrome, pulmonary and cerebral edema, keloid, fibrosis, cirrhosis, carpal tunnel

30 syndromc, scpsis, adult respiratory distress syndrome, multiple-organ dysfunction,
ascites and tumor-associated effusions and edema.

OOLFSO" 99EELSGD
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In another embodiment, the present invention provides a method of
inhibiting hyperpermeability or the production of edema in @ mammal. The method
involves adminigtering to the mammal a compound represented by formula (I).

In another embodiment, the present invention involves inhibiting fertility or

5 inducing abortifacient effects in a mammal. The method involves administering a
compound represented by formula (T), provided that when R, is —H, an unsubstituted
Ci¢alkyl, an unsubstituted C, ;alkoxy, a halogen, or triflucromethyl, ring A is
substituted with at least one substituent that ig not a halo, an optionally substituted
C,.¢alkyl or an optionally substituted C, ;alkoxy.

10 Another embodiment of the invention relates to compounds which inhibit the
kinase activity of tyrosine kinases and serine/threonine kinases. The compounds can
be represented by formula (), provided that whenR, is —H, en unsubstituted C, ,
alkyl, an unsubstituted C, ;alkoxy, a halogen, or trifluoromethyl, ring A is
substituted with at least one substituent that is not a halo, an optionally substituted

15 C,4alkyl or an optionally substituted C, ,alkoxy.

As used herein, alkyl groups include straight chained or branched C,
hydrocarbons which are completely saturated. Preferably, alkyl groups have form 1-
6 carbon atoms.

Cycloalkyl groups, as used herein, include C, ; hydrocarbons which are

20 completely saturated.

A cycloalkylalkyl, as used herein, is a cycloalkyl that is linked to a
compound by an alkyl group having from one to about six carbon atoms,

An aryl group, as used herein, includes carbocyclic aromatic rings systems
such as phenyl and naphthyl.

25 Heteroary] groups, as used herein, include heteroaryl ring systems (e.g.,
thienyl, pyridyl, pyrazolyl, isoxazolyl, thiadiazolyl, oxadiazolyl, indazolyl, foryl,
pymolyl, imidazolyl, pyrazolyl, triezolyl, pyrimidinyl, pyridazinyl, pyrazinyl,
thiazolyl, isoxazolyl, isothiazolyl, tetrazolyl, or oxadiazolyl) and heteroaryl ring
gystems in which a carbocyclic aromatic ring, carbocyclic non-aromatic ring or

30 heteroaryl ring is fused to one or more other heteroaryl rings (e.g., benzo(b)thienyl,
benzimidazole, benoxazolyl, benzofuryl, benzothiazolyl, indolyl, indolizinyl,

OOLTSO" 99EELS560
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tetrahydroindolyl, azaindolyl, indazolyl, quinolyl, isoquinolyl, imidazopyridinyl,
purinyl, pyrrolo[2,3-dlpyrimidinyl, pyrazolo[3,4-d)pyrimidinyl) and their N-oxides.

An sralky] group, as used herein, is an aryl that is linked to a compound by
an alkyl group having from one to about six carbon atoms.

5 An heteroaralky] group, as used herein, is a heteraryl that is linked t0 8
compound by an alkyl group having from one to ebout six carbon atoms.

A heterocyeloalkyl group, as used herein, is a non-eromatic ring system that
has 3 to 9 atoms and includes at least one heteroatom, such as nitrogen, oxygen, or
sulfur. Examples of heterocycloalkyl groups includs piperazinyl, piperidinyl,

10 homopiperazinyl, quinuclidinyl, azetidinyl, morpholinyl, thiomorpholinyl,
thiazolidinyl, 8-azabicyclo[3.2.1)octany] and 9-azabicyclo[3.3.1]nonyl.

The term “heterocycloalkylalkyl,” as used herein, is a heterocycloalky! that is
linked to a compound by an alkyl group having from one to about six carbon atoms.

The term “heterocycle,” as used herein, refers to heteroaryl groups end

15  heterocycloalkyl groups.

The term “optionally substituted,” unless otharwise defined herein, means
substituted by one or more of the following a) a halo; b) a C, ;alkyl group optionally
substituted with one or more substituents selected from the group consisting of
hydroxy, halo, and -NR R ; c) a C, ,alkoxy group optionally substituted with one or

20 more substituents sclected from the group consisting of hydroxy, halo, -NR R, an
optionally substituted phenyl, and -NR,,C(O)R,,, provided that the substituents ere
not attached to the carbon which is attached to the oxygen of the aelkaxy group; d) an
optionally substituted phenoxy; €) hiydroxy; f) a group of the formmlz —C(O)R,, in
which R,, is a hydroxy, a C, ; alkoxy or -NR4R,,; 8) & group of the formuls —

25 NR,;R;;; h) a group of the formula -NR,,C(O)R,,; i) nitro; j) optionally substituted
aralkyl; k) cyano; and I} a C, , alkenryl group or a C, , alkynyl group each of which is
optionally substituted with oné or more substituents selected from the group
consisting of a C, , alkyl group, a C, ;alkoxy group and a halo.

Preferably, the term “optionally substituted” as used herein means substituted

30 by one or more of the following:

a) halo,

OOLTS0" 9S9EELSH0
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b) a C1-6 alkyl group opticnally substituted by one or more of the following:
hydroxy, halo or an amino group of formula NRhR; wherein R} and R are as
defined below,

c) & C, (alkoxy group optionally substituted by oue or more of the following:
hydroxy, COOH, an amino group of formula NRhR;, or an amide of the formula
CONR.R,,whu'ainRhlnde are as defined below provided that these groups are
not attached to the carbon which is attached to the oxygen of the alkoxy group; or
helo

d) optionaily substituted phenoxy,

©) hydroxy,

f) a group of formula CORg or SO,R, wherein Ry is hydroxy, (C,-Calkyl,
(C,.Coalkoxy or Rg represents a group of formula NR,R ;

where R, and R¢ independently represent hydrogen, a C1-12 alkyl group,
C3-12 cycloalky! group, phenyl(Co-Coalkyl or heterocyclyl-(Co-Coalkyl
(heterocyclyl is tetrahydrofurenyl, furanyl, 1,3-benzodioxcle, pyridinyl, or
thiophenyl) wherein the alkyl group, the cycloalkyl group, phenyl or heterocyclyl-
(Ce-CJalkyl are optionally substituted by one or more of the following: hydroxy,
(Cy-Co)-hyrdroxy, halo, nitro, (C,-Cgalkyl, (C,-CJalkoxy, -0-(C,-Coalkyl-hydroxy
a C3-12 cycloalkyl group or en amino group of formula NR,R;;

where Rh and R; independently represent hydrogen, (C,-Cy,)alkyl, (C;-

Cocycloalkyl, (C;-Coheterocycloalkyl(G-Coalkyl (C,-Coalkenyl, (C,-

Coalkynyl, (C;-Cocycloalkenyl{(C.-CJalkyl, hydroay(C,-Calkyl,

amino(C,-Cyalkyl, (C,-Coalkoxy(C,-Cgalkyl, mono- ar di(C,-

Coalkylamino(C,-Cgalkyl, morpholinyl-(C,-Cyalkyl, pymrolidimyl{(C,-

Coalkyl, pyridinyl, phenyl(Co-Coalkyl where the phenyl portion is

optionally substituted by one or more moictics selected from the group

consisting of halo, hydroxy, nitro, amino, mono- or di<(C,-CJalkylamino,

(C-Coalkyl and (C,-Cgalkoxy; or Rh and Rj together with the nitrogen stom

to which they are attached represent a four, five, six or seven memhered

heterocyclic ring which optionally contains one or more additional hetero
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atoms selected from O, S and N and is optionally substituted by a Cj.§ alkyl

group or a heterocycle,
or R, and R_ arc taken together with the nitrogen stom to which they are attached to
form an optionelly substituted 4-, 5-, 6- or 7-membered ring where said ring
optionally contains one or more additional heteroatoms sclected from the group
consisting of O, N and 8, and said ring is optionally substituted by (C,-Cgalkyl,
pyridinyl, phenyl(Cy-Calkyl, phenyl(C,-Coalkenyl, where the phenyl portion is
optionally substituted by one or more moicties selected from the group consisting of
Br, Cl, F, L, hydroxy, nitro, amino, mono- or di(C,-CJalkylamino, (C,-C/alkyl and
(C,-Coalkoxy;

g£) a group of formula NR4Rg in which R4 and Rg are independently selected
from hydrogen, a C1-12 alkyl group, a C3-]12 cycloalkyl group, S(0),-phenyl,
phenyl, & heterocycloalkyl-(C,-CJalkyl, wherein the heterocycloalkyl is a four, five,
gix or seven menbered heterocyclic ring which has one ar more heteroatoms selectad
from the group comsisting of O, S and N, or R, and R, are each, independently,a
group of formuls CORf

wherein Rf represents hydrogen, NR,R,, (C,-Cgalkoxy, anino-(C,-
Coalkoxy-(C,-Calkoxy, mono~(C,-Cgalkyl-amino-(C,-Cgalkoxy-(C,-Cgalkoxy,
N,N-di(C,-Calkyl-amino{(C,-CJalkoxy{(C,-CJalkoxy, a C1.12 alkyl group, a C3.
12 cycloalky! group, & phenyl C}-¢ alkyl group or pheny] wherein in each case the
alkoxy, the alkyl group, the cycloalkyl group and pheny] are optionally substituted
by one or more of ths following: halo, hydroxy, nitro, (C,-Cgalkyl, (C,-Cyalkoxy,
di-(C,-Calkyl-amino-{C,-CJalkoxy, pyrrolidine which is optionally substituted
with a (C,-Calkyl, or an amino group of fornmls NRhR;j wherein Ry, and R; are as
defined sbove,

h) a group of formula O(CH2)m Rg in whichm is 2, 3,4 or 5 and Rg
represents hydroxy or a group of formula NRdRe in which Rd and Re are as defined
above; or Rg represents a group of formula CORg wherein Ry is as defined above
andmis1,2,3,40r5,

{) nitro,

j) optionally substituted phenyl C1-6 alkyl,
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k) optionally substituted phenyl C1-6 alkoxy
1) cyano,
m) & C; alkenyloxy group,

n) a pyridyloxy or pyridylthio group in which the pyridine ring is optionally
§ substituted by one or more of the following : triflnoromethyl or nitro,
0) hydroxyamidino,
p) aminomethyl,
q) formamidomethyl,
1) 2 C1-6 alkythio group
10 g) phenyl
1) 2 C2-4 alkenyl group or a C2-4 alkynyl group each of which is optionally
substituted by phenyl which is optionally substituted by one or more of the
following : a C}-6 alkyl group, a C1-6 alkoxy group or halo,
u) CHO,

15 v) dihydroxyborane
w) tetrazolyl.

In one embodiment, when B is an optionally substituted pyridyl the pyridine
ring may be in the form of its N-oxide.

20 When NR.R, or NR;R,, represents a suturated heterocycloalkyl ring, the ring
is preferably morpholino, perhydrothiazinyl, piperidino, pyrrolidiny], piperazinyl or
4-methylpiperazinyi,

The term “optionally substituted group of the formula -(CH,),-" meens, for
example, a group of the formmula —(CH,),- which is substituted by one or more of the

25 following: hydroxy or a C, ,alkyl group wherein the alkyl group is optionally further
substituted by a group of formula NR4R,, wherein R, and R,, independently
represent H or a C, ;alky] group. ’

It will be understood that any group mentioned herein which contains a chain
of three or more atoms signifies a group in which the chain may be straight or

30 branched. For example, an alkyl group may comprise propyl, which inciudes p-propyl
and isopropyl, and butyl, which includes g-butyl, gec-butyl, isobutyl and fert-butyl

ODLTS0" 99EEL560
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The term C, ;, cycloalkyl group includes bridged groups for example adamantyl,
The term ‘halo® a8 used herein signifies fluoro, chloro, bromo and iodo.
Compounds of formula I may exist as salts with pharmaceutically acceptable

acids. The present invention includes such salts, Examples of such salts include

5 hydrochlorides, hydrobromides, sulphates, methanesulphonates, nitrates, maleates,
acctates, citrates, fumarates, tartrates [eg (+)-tartrates, (-)>-tartrates or mixtures thereof
including racemic mixtures), succinates, benzoates and salts with amino acids such as
glutamic acid. These salts may be prepared by methods known to those skilled in the
=t

10 Certain compounds of formula I which have scidic substituents may exist as
salts with pharmaceutically acceptable bases. The present invention inchudes such
saits. Example of such salts include sodium salts, potessinm salts, lysine salts and
arginine salts. These salts may be prepared by methods known to those skilled in the
art.

15 Cextain compounds of formmula I and their salts may exist in more than one
crystal form and the present invention includes each crystal form and mixtures thereof

Certain compounds of formmla I end their salts may also exist in the form of

solvates, for example hydrates, and the present invention includes each solvate and
mixtures thereof

20 Certain compounds of formula I may contain one or more chiral centres, and
exist in different optically active forms. When compounds of formula I contain ons
chiral cantre, the compounds exist in two enantiomeric forms snd the present invention
includes both enantiomers and mixtures of ensntiomers. The enantiomers may be
resolved by methads known to those skilled in the art, for example by formation of

25  diasterecisomeric salts which may be separated, for example, by crystallization;
formation of diesterecisomeric derivatives or complexes which may be separated, for
example, by crystallization, gas-liquid or liquid chromatography, selective reaction of
one ensntiomer with an enantiomer-specific reagent, for example enzymatic
esterification; or gas-liquid or liquid chromatograplty in a chiral enviromnent, for

30 example on a chiral support for example silica with a bound chiral ligand or im the
presance of a chiral solvent. It will be appreciated that where the desired enantiomer is
converted into another chemical entity by onoe of the seperation procedures described

O0LFTS50" 99 EELSO0
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above, a further step is required to liberute the desired enantiomeric form.
Alternatively, specific enantiomers may be synthesized by asymmetric synthesis using
optically active reagenis, substrates, catalysts or solvents, or by converting one
enantiomer into the other by asymmetric transformation,

When a compound of formule I contains more than one chiral centre it may
exist in disstereoisomeric forms. The diastereoisomeric pairs may be separated by
methods known to those skilled in the art, for example chromatography or
crystallization end the individual enantiomers within each pair may be separated as
deacribed above. The present invention includes each diasterecisomer of compounds
of formula I and mixtures thereof.

Certain compounds of fornmla 1 may exist in different tautomeric forms or as
different geometric isomers, and the present invention inchides each tautomer and/or
geometric isamer of compounds of formula I and mixtures thereof.

Certain compounds of formula I may exist in different stable conformational
forma which may be separable. Torsional asymmetry due to restricted rotation about
&n asymmeiric single bond, for example because of steric hindrance or ring strain, may
permit separation of different conformers. The present invention includes each
conformational isomer of compounds of formula I and mixtares thereof.

Certain compounds of formmla I may exist in zwitterionic form and the present
invention includes each zwitterionic form of compounds of formula I and mixtures
thereof.

The compounds of this invention are useful as inhibitors of serine/ threonine
and tyrosine kinases. In particular, the compounds of this invention are nseful as
inhibitors of tyrosine kinases that are important in hyperproliferative discases,
especially in the process of angiogencsis. Since these compounds are anti-
angiogenic, they are important substances for inhibiting the progression of disease
states where angiogenesis is an important component.

Preferred definitions of the substituents arc now given.

X is preferably -S-, -CH,-, -CO-, -SO-, -SOy, or -C(CH,),-. Most
preferubly, X is —S- or —CH-.

Preferably B represents phenyl, nephthyl, thienyl, pyridyl, furyl, or pymrolyl.
More preferably, B is phenyl, thien-2-yl or thian-3-yl.

3%,
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R, can be selected from the group consisting of optionally substituted alkoxy
(particularly methaxy, 3-morpholinopropoxy, 2-morpholinoethoxy, 3-
carboxypropoxy, carboxymethoxy, 2-carboxyethoxy, 2-carbamoylethoxy,
carbamoylimethoxy, 3-carbamoylpropoxy, 2-piperidinoethoxy, 2-(piperazin-1-
yl)ethoxy, 2-(pyrrolidin-1-yl)ethoxy, 2-dimethylaminoethoxy, 2-(perhydro-thiazin-
4-yl)ethoxy, 3-piperidinopropoxy, 3-(piperazin-1-yl)propoxy, 3-(pymolidin-1yl)-
propoxy, 3-dimethylaminopropoxy, 3-(perhydrothiazin-4-yl)propoxy), lower alkyl
(particularly methyl), halo (particularly fluoro and chioro), aryl (particularly pheayl),
hydroxy, aryloxy (particularly phenoxy), arylalkoxy (particularly benzyloxy), di-
lower-alkylamino (particularly dimethylamino), polyhalo-lower-alkyl,
polyhalo-lower-alkoxy (particularly difluoromethoxy), nitro, cyano, lower-alkylthio
(particularly methyhthio), carboxy, lower-alkoxycarbony] (particularly
methoxycarbonyl), amido (particularly acetamido and benzamido) and optionally
substituted carbamoyl (particularly carbamoyl, N-methylcarbamoy,
N-phenylcarbamoy]) and a pyridyloxy or pyridylthio group in which the pyridine
ring is optionally substituted by one or more of the following: trifluoromethyl or
nitro.

B and R, taken together can be selected from the group consisting of 4-
pyridyl, 2-formamidomethyl-4-pyridy), 2-aminomethyl-4-pyridyl, 2-
(hydroxyamidino)-4-pyridyl, 2-carbamoyl-4-pyridyl, 4-pyridyl-N-oxide, 2-chloro-4-
pyridyl, 2-cyano-4-pyridyl, S-methyl-2-furyl, 5-(2-nitro-4-
trifluoromethylphenyl)fur-2-yl, phenyl, 4-methoxyphenyl, 3-methoxyphenyl,
2-methaxyphenyl, 3,4-dimethoxyphemtyl, 3,4,5-trimethoxyphentyl, 4-(3-morpholino-
propoxy)phenyl, 4-(2-morpholinoethoxy)phenyl, 4-(3-carboxypropoxy)phenyl, 4-
carboxymethoxypheryl, 4-(3-carbamoyipropoxy)phanyl, 4-
carbamoylmethaxyphenyl, 3-(3-morpholino-propoxy)phenyl, 3-(2-
morpholinoethoxy)phenyl, 3-(3-carboxy-propoxy)phenyl, 4-carboxymethoxyphenyl,
3(3-carbamoylpropoxy)phenyl, 3-carbamoyimethoxyphenryl, 2-hydroxyphenyl, 3-
hydroxyphenyl, 4-hydroxyphenyl, 3-hydroxy-4-methoxyphenyl, 4-hydroxy-3-
methoxyphenyl, 4-difluoromethaxyphentyl, 3-nitrophenyl, 4-nitrophenyl, 3,5-di-tert-
butyl-4-hydroxypheryl, 4-methylphenyl, 4-flucrophenyl, 2-chlorophenyt, 3-
chloraphenryl, 4-chlorophenyl, 2,4-dichlorophenyl, 2-chloro-5-nitrophenyl, 4-fluoro-
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2-chlorophanyl, 4-methylthiophenyl, 4-bipherrytyl, 3-phenoxyphenyl, 4-
phenoxyphenyl, 4-benzyloxyphenyl, 4-dimethrylaminophenyl, 4-
dicthylaminophenyl, 4-methoxycarbonylphenyl, 4-carbamoylphenyl, 4-cyanophenyl,
4-N-methylcarbamoylphenyl, 4-N-phenylcarbamoylphenyl, 4-acetamidophenyl, 4-
benzamidophenyl , 4-carboxyphenyl, 4-[N{(2-diethylaminoethyl)carbamoyl]phenyl,
4-(prop-1-enyloxy)phenyl, 3-(2-hydroxyethoxy)phenyl, 3-(N-(2-dicthyl
aminoethyl)-carbamoylmethoxy)phenyl, 3-[3-(N-(2-diethyleminoethyl)carbernoyt)
propoxylphenyl, 4-(N-(2-diethylaminoethyl)carbamoylmethoxy)phenyl, 4-[3-(N-(2-
diethylaminoethyl)-carbamoy!)propoxylphenyl, 2-furyl, 5-[3,5-
bis(triflnoromethyl)phenyl]-2-furyl, 3-bromo-2-thienyl, 5-methoxy-2-faryl, 5-(2-
nitro-4-trifluoromethylphemyl)-2-furyl, 3-N-(2-morpholinoethyl)
carbamoylmethoxy)phenyl, 3-[3-(N-(2-morpholinoethyl) carbamoyl)-
propoxypheayl], 4-(N-(2-morpholinocthyl)-carbamoylimethoxy)phenyl , 4-
(morpholinoscetamido)phenyl and 4-[3-(N-(2-morpholinoethyl)carbamoyl)-
propoxylphenyl.

In a preferred embodiment, R, is -CH,NR,R, in which R, and R,, taken
together with the nitrogen to which they are attached, is an optionally substituted
heterocycloalkyl or R, is -CH,NR;R, in which R, is -H and R, is an optionally
substituted heterocycloelkyl or R, is -CHNR,R, in which R; is —-H and Ry is an
optionally eubstituted heterocyeloalkylalkyl, Preferably, the heterocycloalkyl or the
hetarocycloalkyl portion of the heterocycloalkylalkyl is selected from the group
consisting of piperizine, a piperidine, homopiperazine, quinuclidine, azetidine,
morpholine, thiomorpholine, pyrrolidine, thiszolidine, 8-azabicyclo[3.2.1]octane and
9-azabicyclo[3.3.1]nonane, Preferred substituents for a heterocycloalkyl or the
heterocycloalkyl portion of a heterocycloalkylalkyl are a) a lower alkyl which is
optionally substituted with -NRR,, -OR,, heterocycloalkyl, or -C(O),R,; b)
hydroxyl; c) -C(O);R; d) -NRR;, wherein R, and R; erc cach, independently,
optionally substituted with -NR_R,, -OR,, heterocycloalkyl or -C(O).R,; ¢)
heterocycloalkyl which is optionally substituted with a lower alkyl, phenyl,
heteroaryl, or heterocycloalkyl which is optionally substituted by a lower atkyl; f) -
OR,, wharein R, is optionally substituted with a -NR R, -OR,, heterocycloalkyl, or
-C(O),R,; 8) -COR,, wherein R, iz optionally substituted with -NR_R,, -OR,,

7;16
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heterocycloalkyl, or -C(O),R,; h)}-NR,C(O),R,; and i) -NR,C(O)R,, wherein R, is
optionally subatituted with —OR,, -NRR,, & heterocycloalkyl-which is optionally
substituted with a lower alkyl.

In another preferred embodiment, R, is -CH,NR,R, in which R, is~H and R,
is a heteroaryl or R, is -CH,NR,R, in which R, is —-H and R, is a heteroaralky), in
which the heteroaryl or the heteroaryl portion of the heteroaralkyl is substituted with
8 -NRy(CH,), JOR,, 2 -NRy(CH,), JCO;R,, 8 -NRy(CH,), ;NRR;, or &
heterocycloalkyl which is optionally substituted with a lower alkyl group.
Preferably, the heteroaryl ar the heteroaryl portion of the heteroaralkyl is selectod
from tho group consisting of pyridy], imidazolyl, furyl, pyrrolyl, thicmyl, oxazolyl,
thiazolyl, isoxazolyl, thiadiazolyl, oxadiazolyl, pyrimidinyl, pyrazimyl, pyridazinyl,
quinolyl, isoquinolyl, indazolyl, benzoxszolyl, benzofuryl, benzothiazolyl,
indolizinyl, imidazopyridinyl and benzo(b)thienyl. In one embodiment, the
heteroaryl is pyridinyl. Pyridirryl is preferably substituted with 2-(N,N-

In one embodiment, ring A can be substituted with one or more substituents
sclected from the group consisting of halo (particularly fluoro), optionally
substituted lower alkoxy (particularly methoxy, 3-morpholinopropoxy, 2-
morpholinoethoxy, 3-carboxypropoxy, carboxymethoxy, 2-carboxyethoxy, 2-
carbamoylethoxy, 3-carbamoyipropoxy, 2-piperidinoethoxy, 2-(piperazin-1-
yDethaxy, 2-(pyrrolidin-1-yl)ethoxy, 2-dimethylaminoethoxy, 2-(peshydrothiazin-1-
yDethoxy, 3-piperidinopropoxy, 3-(piperezin-1-yl)propoxy, 3-(pyrrolidin-1-
yDpropoxy, 3-dimethylaminopropoxy, 3-(pechydrothiazin-4-yl)propoxy),
carbamoylmethoxy, hydroxypropyloxy, hydroxyethaxy, (3-morpholino)propoxy &nd
2-morpholino)ethoxy), amido (particularly acetamido and benzamido), optionally
substituted carbamoy] (particularly carbamoyl, N-methyl-carbamoyl and N-
phenylcarbamoyl), carboxy, nitro and amino.

In another embhodiment, ring A is substituted with one or more substitnents
selected from the group consisting of 6,7-dimethoxy, 6,7,8-trimethoxy, 6-flucro, 6-
acetamido, 7-methoxy, 6-carbamoyl, 6-(N-methyl-carbamoyl), 6-(N-
phenylcarbamoyl), (3-morpholino)propoxy and 2-morpholino)-ethoxy.

32t
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In a preferred ambodiment, ring A is substituted with -CH,NR(R, in which
R, and R,, taken together with the nitrogen to which they are attached, is an
optionally mbstituted heterocycloalky! or ring A is subatinited with -CH,NR R, in
which R, is —H and R, is an optionally substituted heterocyeloalkyl or ring A is
substituted with -CHNR R, in which R, is —H and R, is an optionally sabstituted
heterocycloalkylalkyl. Preferably, the heterocycloalkyl or the heterocycloalkyl
portion of the heterocycloalkylalkyl is piperizine, a piperidine, homopiperazine,
quinuclidine, azctidine, morpholine, thiomorpholine, pyrrolidine, thiazolidine, 8-
szabicyclof[3.2.1]Joctanyl end 9-azabicyclo[3.3.1jnonene. Preferred substituents for a
heterocycloalkyl or the beterocycloalkyl portion of the heterocycloalkylalkyl are &) a
lower alkyl which is optionally substituted with -NR_R,, -OR,, heterocycloalkyl], or -
C(O)R,; b) hydraxyl; c) -C(O),R,; ) -NRR,, wherein R, and R, arc each,
independently, optionally substituted with -NR R, -OR,, heterocycloalkyl or -
C(O)R,; ¢) hetcrocycloalkyl which is optionally substituted with a lower alkyl,
phenyl, heteroaryl, or heterocycloalkyl which is optionally substituted by a lower
alkyl; £) -OR,, wherein R, is opticnally sobstituted with a -NR R, -OR,,
heterocycloalkyl, or -C(O),R,; g) -COR,, wherein R, is optionally substituted with —
NR.R,, -OR,, heterocycloalkyl, or -C(O);R,; h)-NR,C(O),R,; and i) -NR,C(O)R,,
wherein R, is optionally substituted with -OR,, -NR,R,, & heterocycloalkyl which is
optionally substituted with a lower alkyl.

In another preferred embodiment, ring A is substituted with -CH,NRR, in
which R, is —H and R, is an optionally substituted heteroeryl or ring A is substituted
with -CH,;NR R, in which R, is —H and R, is an optionally substituted heteroaralkyl.
Preferably, pyridyl, imidazolyl, furyl, pyrrolyl, thiemyl, axazolyl, thiazolyl,
incxazolyl, thiadiazolyl, oxadiazolyl, pyrimidinyl, pymzinyl, pyridazinyl, quinolyl,
isoquinolyl, indezolyl, benzoxazolyl, benzofuryl, benzothiazolyl, indolizinyl,
imidszopyridinyl and benzo(b)thienyl. Prefarred substituents for a heteroary! or the
heteroaryl portion of the heteroaralkyl are a) a lower alkyl which is optionally
substituted with -NR R, -OR,, heterocycloalkyl, or -C(O),R,; b) hydroxyl; c) -
C(O)R,; d) -NRR,, wherein R, and R, are cach, independently, optionally
substituted with -NR,R,, -OR,, heterocycloalkyl or -C(O);R,; €) heterocycloalkyl
which is optionally substituted with a lower alkyl, phenyl, heteroaryl, or

30
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heterocycloalkyl which is optionally substituted by & lower alkyl; f) ~OR,. wherein
R, is optionally substituted with e -NR R, -OR,, heterocycloalkyl, or -C(O),R.; 8) —
COR,, wherein R, is optionally substituted with —-NR R,, -OR,, hetarocycloalkyl, or
-C(O)R,; h)-NR,C(O),R;; and i) -NR,C(O)R,, wherein R is optionally substituted
with ~-OR,, -NR R, a heterocycloalkyl which is optionally substituted with a lower
alkyl.

Specific compounds of the prescat invention include:
3<(3,4,5-trimethoxyphenyl)-1,4-dilydroindeno[ 1,2 ]pyrazole,
3{1,4-dihydroindeno[1,2-c]pyrazol-3-yl)phenol,
3-phenyl-1H{1]benzothieno[3,2-c)pyrazole,
3«(2-thienyl)-1H-{1Jbonzothienof3,2-clpyrazole,
3-phenyl-1H{1]benzothieno(3,2-c]pyrazole 4-oxide,
3-phenyl-1H-{1]benzothieno[3,2-c]pyrazole 4,4-dioxide,
3-(2-thienyl)-1H-{1]benzothienof3,2-c]pyrazols,
3-phenylindeno[1,2-c]pyrazol-4(1H)-one oxime,
3-(3,4-dimethoxyphenyl)indeno[1,2-c]pyrazol-4(1 H)-one oxime,
3-(4-methylphenyl)indeno[1,2-clpyrazol-4(1H)-one oxime,
3(2-thienyl)indeno[1,2-clpyrazol-4(1H)-one,
3-phenyl-1H-benzofuro{3,2-clpyrazole,
1,4-dilvydro-3-phenylpyrazolo[4,3-bJindole,
1,4-dihydro-4-methyl-3-phenylpyrazolo[4,3-b]indole,
4,4-dimethyl-3-phenyl-1,4-dihydroindeno[1,2-c]pyrazole,
4-(1,4-dihydroindeno[1,2-c]pyrazol-3-yl)benzoic acid,
methyl 4(1,4-dihydroindeno[1,2-clpyrazol-3-yl)benzoats,
4'(1,4-dihydroindeno[ 1 ,2-c]pynml-3-y_l)wetlnilide.
4’-(1,4-dihydroindeno(1,2-c]pyrazol-3-yi)-3-morpholinopropionanilide,
4'-(1,4-dihydroindeno[1,2-¢]pyrazol-3-yl)morpholinoacetanilide, -
4'(1,4-dihydroindeno[1,2-c]pyrazol-3-yl)benzanilide,
N-(3-phenyl-1,4-dihydroindeno[1,2-c]pyrazol-6-yl)acetamide,
3-morpholino-N-(3-phenyl-1,4-dihydroindeno[ 1,2-clpyrazol-6-yl)propionamide,
N-(3-phenyl-1,4-dihydroindeno[1,2-c]pyrazol-6-y[)benzanilids,
4-(1,4-dihydroindeno[1,2-c]pyrazol-3-yl)benzamide,
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N-methyl-4-(1,4-dihydroindeno[1,2-c]pyrazol-3-yl)benzamide,
4-(1,4-dihydroindeno[ 1,2-c]pyrazol-3-yl)benzanilide,

N (2-diethylaminoethyl)-4-(1,4-dibydroindeno[1,2-clpyrazol-3-yl)benzamide,
N-(2-morpholinoethyl)-4-(1,4-dihydroindeno{1,2-clpyrazol-3-yl)benzamide,
4(1,4-dikydroindeno[1,2-clpyrezol-3-yl)phenol,
3-{3-(2-morpholinocthoxy)pheny}-1,4-dihydroindeno[ 1,2-clpyrazole,
3-(2-thienyl)-1,4-dihydroindeno[1,2-c]pyrazol-6-0l,
6-(2-morpholinosthoxy)-3-(2-thienyi)-1,4-dihydroindeno{ 1,2-c]pyrazole,
3-[3«(2-hydroxysthoxy)phenyl]-1,4-dihydroindeno[ 1,2-c]pyrazole,
3-(1,4-dihydroindenof1,2c]pyrazol-3-yl)phenoxyacetic acid,

ethyl 3-(1,4-dihydroindeno(1,2-c]pyrazol-3-yl)phenoxysacetate,
3{1,4-dihydroindeno[1,2~c]pyrazol-3-yl)phenoxyacetamide,
N-(2-diethylaminoethyl)-3-(1,4-dihkydroindeno[1,2-c]pyrazol-3-
ylphenoxyacetamide,
N+(2-morpholinaethyl)-3-(1,4-dihydroindeno[1,2-c]pyrazol-3-yl)phenoxyacetamide,
4-{3-(1,4-dihydroindeno[1,2-c]pyrazol-3-yl)phenoxy}butyric acid,

ethyl 4-{3-(1,4-dihydraindeno[1,2-c]pyrazol-3-yl)phenoxy} butyrate,
4-{3~(1,4-dilrydroindeno(1,2-c]pyrazol-3-yl)phenoxy}butyramide,
N-(2-diethylaminoethyl)-4-{3-(1,4-dihydroindeno{1,2-clpyrezol-3-yl)phenoxy}-
butyramide,

N-2-morpholinoctiryl)-4- {3-(1,4-diydroindeno{ 1,2-c]pyrazol-3-yl)phenoxy) -
butyramide,

3-(2-thienyl)-1,4-dihydroindeno[1,2-c]pyruzole-6-carboxamide,
N-methyl-3-(2-thienyl)-1,4-dihydroindeno[ 1,2-c]pyrazole-6-carboxamide,
N-(2-morpholinoethyl)-3-phenyl-1,4-dihydroindeno[ 1,2-c]pyrazole-6-carboxamide,
3-(2-thienyl)-1,4-dihydroindeno[1,2-clpyrazole-6-carhoxanilide;
N~(3-phenyi-1,4-dilydroindeno[1,2-c]pyrazol-6-yl)acetamide,
3-pheny}-1,4-dihydroindeno[ 1,2-c]pyrazol-6-ylamins,
3-(4-nitrophenyl)-1,4-dihydroindeno[1,2-cJpyrazole,
4-{(1,4-dihydroindeno[1,2-c]pyrezol-3-yi)aniline,
4-(4,5-dihydro-1H-benzo[g]indazol-3-ypyridine 1-oxide,
3-(2-chloro-4-pyridyl)-4,5-dihydro-1H-benzo[g]indazole,
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4-(4,5-dihydro-1H-benzo[glindazol-3-yl)-2-pyridinecarbonitrile, ,b 3
4(4,5-dihydro-1 H-benzo glindazol-3-yl)-2-pyridinecarboxamide oxime,
4-(4,5-dihydro-1H-benzo[g]indazol-3-yl)-2-pyridinecarboxamide,
{[4-(4,5-dihydro-1 H-benzo[g]indazo]-3-yl)-2-pyridyllmethyl} ammaonium chloride,
N-{[4-(4,5-dihydro-1H-benzo[g]-indazol-3-yI)-2-pyridylJmethyl} formamide,
2-[3-(1,4-dihrydroindenof 1,2-c]pyrazol-3-yl)phenoxy]ethancl,

2-morpholinoethyl 4-(1,4-diydroindenof1,2-c]pyrazol-3-yl)benzoate,
3-(3-nitrophenyl)-1,4-dihydroindenof1,2-c]pyrazole,
3-(4-thiomethoxyphenyl)-1,4-dihydroindeno[1,2-clpyrazole,
342-naphthyl)-1,4-dihydroindeno(1,2-c]pyrazole,
3-{4-difluocromethoxyphenyl)-1,4-dihydroindeno[1,2-clpyrazole,
3-(4-acetamnidophenyl)-4,5-dihydro-2H-benz{g]indazole,
3-(4-bromo-2-thienyl)-4,5-diydroindeno[1,2-clpyrazole,
3+{4-benzyloxyphenyl)-4,5-dihydro-2/{-benz{ g ]indazole,
6,7-dimethoxy-3-(3-phenoxyphenyl)-1,4-dibydroindenc-[1,2-c]pyrazole,
3-[4-(5-trifluoromethyl-2-pyridyloxy)phenyl}-1,4-dihydroindeno[1,2-clpyrazole,
6,7,B-trimethoxy-3-(2,3,4-trimethoxyphenyl)-1,4-dihydroindeno[ 1,2-c]pyrazole,
41,4-dihydroindeno[1,2-c}pyrazol-3-yi)-2-hydraxymethyl)phenol,
2-methoxy-5-(1,4-dihydroindeno[1,2-c]pyrazol-3-yI)phenol,
2-chloro-4-(1,4-dihydroindeno[1,2-c]pyrazol-3-yl)phenol,
2-methoxy-4-(1,4-dihydroindeno[1,2-c]pyrazol-3-yl)phenol,
3-chlaro-4-{1,4-dihydroindeno(1,2-clpyrazol-3-yl)phenol,

2-{4-(1 A-dihydroindeno[1,2-c]pyrazol-3-y)phenoxylacetamide,

4°<(1 4-dikydroindenof 1,2-c]pyrazol-3-yl)Miethylamino-acetunilide,
41H-[1]benzothieno[3,2-c]pyrazol-3-yl)benzamide,
3-{4-sminophenyl)-1:-{1]benzothieno [3,2-c]pyrazole,
3-(4-methaxyphenyl)-1H-benzothieno[3,2-c]pyrazole, -
3-(4-hrydroxyphenyl)-1:-{1]beazothieno[3,2-cJpyrazole,
N-(3-phenyl-1,4-dihydroindeno]1,2-c]pyrazol-6-yl)benzamide,
N-(2-morpholinoethyl)-4-(1,4-dihydroindeno[ 1,2-clpyrazol-3-ylbenzamide,
4-(1,4-dihydroindeno[1,2-clpyrazol-3-yl)benzonitrile,
7-methoxy-3<(4methylsulphonyiphenyl)-4,5-dihydro-2H-benz[glindazole,
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4-methyl-3-phenyl-1,4-dikydroindeno[1,2-cJpyrazol-4-ol,
N-[2-(N N-diethylamino)ethyl]-4-(1,4-dihydroindeno[ [ ,2-c}pyrazol-3-yi)benzamide, -
N-[2-(N,N-dimethylamino)etiryT]-4-(1,4-dihydroindeno|1,2-clpyrazol-3-
yDbenzamide,
N-{2-(N,N-dipropylamino)etiryl}-4-(1,4-dihydroindeno{ 1,2-c]pyrezol-3-
yl)benzamide,
N-[2-(N,N-di-isopropylamino)ethyl]-4-(1,4-dihydroindenof1,2-c]pyrazol-3-
yDbenzamide,
N-[3-(N,N-diethylamino)propyl}-4-(1,4-dihydroindeno[1,2-c}pyrazol-3-
yDbenzamide,
N-[3-(N,N-dimethylamino)propyl}-4-(1,4-dihydroindeno[1,2-c]pyrazol-3-
yDbenzamide,
N-{3-(N,N-dipropylamino)propyl]-4-(1,4-dibydroindenn(1,2-clpyrazol-3-
yDbenzamide,
N-[3-(N.N-di-isopropylamino)propyl]-4-(1,4-dihydroindeno{1,2-clpyrazol-3-
yl)benzamide,
N-(2-Piperidinoethyl)-4-(1,4-dihydroindeno[1,2-c]pyrazol-3-yl)benzamide,
N-(2-Piperidinopropyl)-4-(1,4-dihydroindeno[1,2-c]pyrazol-3-yl)benzamide,
N-(2-Morpholinoethyl)-4-{1,4-dihydroindeno[1,2-c]pyrazol-3-yl)benzamide,
N-(2-Morpholinopropyl)-4(1,4-dihydroindeno[1,2-c]pyrazol-3-yl)benzamide,
N-[2-(Piperazin-1-yethyl}-4~(1,4-dihydroindenof 1 ,2-clpyrazol-3-yl)benzemide,
N-[3-(Piperazin-1-yDpropyl}-4-(1,4-dihydroindeno[1,2-c]pyrazol-3-yl)benzamide,
N-{2-(Pyrrolidin-1-yl)ethyl}-4-(1,4-dilrydroindeno[ 1,2-clpyrazol-3-yl)benzamide,
N-[3-(Pyrrolidin-1-yl)propy1]-4-(1,4-dihydroindeno[ 1 ,2-c]pyrazol-3-yi)benzamide,
N-{2(4-Methylpiperazia-1-yl)ethyl]-4-(1,4-dilydroindeno[1,2-c]pyrazol-3-
yDbenzamide,
N-{3-(4-Methylpiperazin-1-yl)propyl]-4-(1,4-dihydroindeno[ 1 ,2-c]pyrazol-3-
yDbenzamide,
N-{2-(Thiomorpholin-1-yl)ethyl]-4-(1,4-dihydroindeno[ 1 ,2-c}pyrazol-3-
yDbenzamide,
N-[3-(Thiomorphelin-1-yl)propyl}-4-(1,4-dihydroindeno[ 1,2-c]pyrazol-3-
yl)benzamide,
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N-[2-(Homopiperazin-1-yl)ethyl]-4-(1,4-dihydroindenof 1 ,2-c}pyrazol-3-
yhbenzamide,
N-{3-(Homopiperazin-1-yl)propyl]-4-(1,4-dihydroindeno(1,2-c]pyrazol-3-
ylbenzamide,
N-{2-(Perhydroazepin-1-yl)ethyl]-4-(1,4-dihydroindenof1,2-c]pyrazol-3-
yDbenzamide,
N-{3{(Perhydroazepin-1-yhpropyl]-4-(1,4-dibydroindeno[1,2-c]pyrazol-3-
yl)benzamide,
N-Isopropyl-4<(1,4-dihydroindeno[ 1,2-c]pyrazol-3-yl)benzamide,
N-But-2-yl-4-(1,4-dihydroindeno[ 1,2-cjpyrazol-3-yl)benzamide,
N-Methyl-4-(1,4-dihydroindeno[1,2-c]pyrazol-3-yl)benzamide,
N-Ethyl-4-(1,4-dihydroindeno[1,2-c]pyrazol-3-yljbenzamide,
N-Pentyl-4-(1,4-dihydroindeno{1,2-c]Jpyrazol-3-yl}benzamide,
N-(2-Bromoethyl)-4-(1,4-dihydroindeno[ 1,2-clpyrazol-3-yl)benzamide,
N-(3.3,3-trifluoroprop-1-yl-4-(1,4-dihydroindeno[ 1,2-c]pyrazol-3-yl)benzamide,
N-{Cyclopropylmethyl)-4(1,4-dihydroindeno{ 1,2-c]pyrazol-3-yl)benzamide,
N-Cyclopentyl-4-(1,4-dihydroindeno[1,2-clpyrazol-3-yl)benzamide,
N+(Cyclohexyhmethyl)-4-(1,4-dihydroindeno[1,2-c}pyrazol-3-yl)benzamide,
N-(2-Chlorocyclopentyl)-4-(1,4-dilrydroindeno[ 1,2-c]pyrazol-3-yl)benzamide,
N-[3-(N,N-dimethylamino)-2,2-dimethylpropyl]-4-(1,4-dihydroindenof1,2-
cipyrazol-3-yl)benzamide,
N-{3-(2-Moethylpiperidin-1-yl)propyl]-4-(1,4-dikrydroindeno[1,2-c]pyrezol-3-
yl)benzamide,
N-(3-Methylbut-2-y1)-4-(1,4-dihydroindeno] 1,2-c]pyrazol-3-yl}benzamide,
N-2-(Pyrrolidin-1-yl)etiryl]-4-(1,4-dibydroindeno[1,2-c pyrazol-3-ylbenzamide,
N-{3-(N,N-Dimethylamino)prop-2-yl]-4-(1,4-dihydroindeno( 1,2-c]pyrazol-3-
yl)benzamide, .
N-(2-Hexyl)-4-(1,4-dihydroindeno[1,2-c]pyrazol-3-yl)benzamide,
N-rert-Butyl-4-(1,4-dihydroindeno[1,2-c]pyrazol-3-y)benzamide,
N-{7-(N,N-Dimethylamino)heptyl]-4-(1,4-dihydroindeno[ 1,2-c]pyrazol-3-
yl)benzamide,
N~(2-Methylbut-2-yl)-4-(1,4-dihydroindeno{1,2-c]pyrazol-3-yl)benzamide,
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N-(2-Pentyl)4-(1,4-dihydroindeno{1,2-clpyrazol-3-yl)benzamide,
N-sec-Butyl-4-(1,4-dihydroindeno|1,2-c]pyrazol-3-yl)benzamide,
N-(3,3-Dimethylbuty])-4-(1,4-dihydroindeno[1,2-clpyrazol-3-yl)benzamide,
N-(2,2,3,3,3-Pentaflucropropyl)4-(1,4-dihydroindeno[ 1,2-c]pyrazol-3-
yl)benzamide, .
N-(2,5-Dichloropentyl)-4-(1,4-dihydroindeno[ 1,2-cjpyrazol-3-yl)benzamide,
N-(2,2-Difluorocthyi)-4-(1,4-dihydroindeno[1,2-c]pyrazol-3-yl)benzamide,
N-(2-Chloroethyl)-4-(1,4-dihydroindeno[1,2-c]pyrazol-3-yl)benzamide,
N-[2-(N N-dimethylamino)propyl]-4-(1,4-dihydroindeno[1,2-cJpyrazol-3-
yD)benzzmide,
N-(3-Morpholinopropyl)4-(1,4-dihydroindeno[ 1 ,2-c]pyrazol-3-yl)benzemide,
N-[3-(Pymrolidin-1-yl)propyl}-4-(1,4-dihydroindeno[ 1,2-c]pyrazol-3-yi)benzamide,
4’- (1,4-Dihydroindeno[1,2-clpyrazol-3-yDpiperidinoacetanilide,

4"- (1,4-Dihydroindeno[1,2-c]pyrazol-3-yl)-4-methylpiperazin-1-ylacstanilide,
4°- (1,4-Dihydroindeno[1,2-c]pyrazol-3-yl)-4-methylhomopiperazin-1-ylacetanilide,
4’- (1,4-Dihydroindenof1,2-clpyrazol-3-yl)piperazin-1-ylacetanilids,

4’- (1,4-Dihydroindeno[1,2-c]pyrazol-3-yl)homopiperazin-1-ylacetanilide,

#’- (1,4-Dihydroindeno| 1 ,2-c]pyrazol-3-yl)dipropylaminoscetanilide,

4'- (1,4-Dihydroindeno[1,2-c]pyrazol-3-yl)dimethylaminoacetanilide,

4'- (1,4-Dihydroindeno[1,2-c]pyrezol-3-yl)flucroacetanilide,

4'- (1,4-Dihydroindenof 1,2-cIpyrazol-3-yl)-3,5-difluorobenzylanilide,

4’- (1,4-Dihydroindeno[ 1,2-c}pyrazol-3-yl)-4-flucrobenzylanilide,

4'- (1,4-Dihydroindeno[1,2-c]pyrazol-3-yl)-2-fluarobenzylanilids,

4’- (1,4-Dihydroindeno{1,2-c]pyrazol-3-yI)-3-flucrobenzylanilide,

4’- (1,4-Dihydroindeno(1,2-c]pyrazol-3-yl)-2,4-difluorobenzylanilide,

4’- (1,4-Dihydroindeno[1,2-c]pyrezol-3-y1)-2,5-difluorobenzylanilide,

4’- (1,4-Dihydroindeno{1,2-c]pyrazol-3-yl)-2 3-difluorobenzylanilide,

4’- (1,4-Dihydroindeno{ 1,2-c]pyrazol-3-yl)-4-nitrobenzylanilide,

4’- (1,4-Dihydroindeno( 1,2-c}pyrazol-3-yl)-3-nitrobenzylanilide,

4'- (1,4 Dihydroindenof 1,2-c]pyrazol-3-yl)-3,3,3-trifluoropropananilide,

4’- (1,4-Dihydroindeno[1,2-c]pyrazol-3-yl)isobutanenilide,

4’- (1,4-Dihydroindeno|1,2-c]pyrazol-3-yl)isopentananilide,
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4’- (1,4-Dihydroindeno[ 1,2-c]pyrazol-3-yl)-2-methylbutananilide,
4'- (1,4-Dihydroindeno(1,2-c]pyrazol-3-yl)-2-methylpentananilide,
4'- (1,4-Dihydroindeno[1,2-c]pyrazol-3-yl)-2-ethylbutananilide,
4'- (1,4-Dihydroindeno{1,2-clpyrazol-3-ylineopentylanilids,
4’- (1,4-Dihydroindeno[1,2-clpyrazol-3-yl1)-4,4-dimethylpentananilide,
4’- (1,4-Dihydroindeno[1,2-c]pyrazol-3-yl)cyclohexananilide,
#- (1,4-Dihydroindeno[1,2-c]pyrazol-3-yl)trifluoroacetanilide,
4'- (1,4-Dihydroindeno[1,2-¢]pyrazol-3-yl)pentafluoropropananilide,
Fluaro-N-(3-Phenyl-1,4-dihydroindeno[1,2-c]pyrazol-6-yDacetamide,
3,5-Difluoro-N-(3-Phemnyl-1,4-dihydroindeno[1,2-c]pyrazol-6-yl)benzylamide,
4-Fluaro-N~(3-Phenyl-1 4-dihydroindeno[1,2-c]pyrazol-6-yl)benzylamide,
2-Fluoro-N-(3-Phenyl-1,4-dihydroindeno| 1,2-c]pyrazol-6-yl)benzylamide,
3-Fluoro-N-(3-Phenyl-1,4-dihydroindeno{1,2-cJpyrazol-6-yl)benzylamide,
2,4-Difluoro-N-(3-Phenyl-1,4-dihydroindeno[,2-clpyrazol-6-yl)benzylamide,
2,3-Difluoro-N-(3-Phenyi-1,4-dihydroindeno[1,2-clpyrazol-6-yDbenzylemide,
2,5-Difluoro-N-(3-Phenyi-1,4-dihydroindeno[1,2-c]pymazol-6-yl)benzylamide,
4-Nitro-N-(3-Phenyl-1,4-dihydroindeno[ 1,2-clpyrazol-6-yl)benzylamide,
3-Nitro-N-(3-Phenyl-1,4-dihydroindeno[ 1,2-clpyrszol-6-yljbenzylemide,
3,3,3-Trifluoro-N-(3-Phenyl-1,4-dilydrotndeno[ 1,2-c]pyrazol-6-yl)propanamide,
N-(3-Phenyl-1,4-dihydroindeno[1,2-c]pyrazol-6-yl)isobutanamide,
N-(3-Phenyl-1,4-dihydroindeno{ 1,2-c]pyrazol-6-yl)isapentanamide,
2-Methyl-N-(3-phenyl-1,4-dihydroindeno[1,2-c]pyrazol-6-yDbutanamide,
2-Methyl-N-(3-phenyl-1,4-dihydroindeno[1,2-c]pyrezol-6-yl)pentanamide,
2-Bthyl-N-(3-pheny}-1,4-dihydroindeno[ 1,2-c]pyrszol-6-ylbutansmide,
N-(3-Phenyl-1,4-dihydroindeno{ 1,2-c]pyrazol-6-yl)neopentanamide,
4,4-Dimethy]-N-(3-phenyl-1,4-dihydroindeno[1,2-c]pyrazol-6-yl)pentanamide,
N-(3-Phenyl-1,4-dihydroindeno[ 1,2-c]pyrazol-6-yl)cyclohexanecarboxamide,
Trifluoro-N-(3-Phenyi-1,4-dihydroindeno{1,2-c]pymzol-6-yl)acetamide,
Pentafluoro-N-(3-Phenyl-1,4-dihydroindeno[1,2-cjpyrezol-6-yl)propanamide,
4’- (1,4-Dihydroindenof1,2-c]pyrazol-3-yl)acetanilide,
2-Hydroxy-N-(2-morpholinoethyl)-5-(1,4-dihydroindeno[ 1,2-c]pyrezol-3-
yDbenzamide,
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2-Hydroxy-N-(2-marpholinopropyl)-4-(1 4-dikydroindeno[ 1 ,2-c]pyrazol-3-
yDbenzamide,
2-Hyéroxy-N-[2-(pyrrolidin-1-yl)ethy1]-5-(1,4-dihydroindeno{ 1,2-c]pyrazol-3-
yDbenzamide,
2-Hydroxy-N-{3-(pyrrolidin-1-yl)propyl]-5<(1,4-dihydroindenof 1,2-c]pyrazol-3-
yhbenzamide,
N-[2-(N,N-Diethylamino)ethyl}-5-(1,4-dihydroindeno(1,2-¢]pyrazo}-3-yl)-2-
hydroxybenzamide,
N-{3(N,N-Diethylamino)propyl]-5-(1,4-dihydroindeno[1,2-c]pyrazol-3-yl)-2-
hydroxybenzamide, .
2-Hydroxy-N-[2-(N,N-dimethylamino)ethyl]-5-(1,4-dihydroindeno[1,2-c}pyrazol-3-
yDbenzamide,
2-Hydroxy-N-{3-(N,N-dimethylamino)propyl]-5-(1,4-dihydroindeno(1,2<c]pyrazol-
3-yl)benzamide,
2-Hydroxy-N-[2-(N,N-dipropylamino)ethyl]-5-(1,4-dihydroindeno[1,2-c]pyrazol-3-
yDbenzamide,
2-Hydroxy-N-[2-(N,N-di-isopropylamino)ethyl]-5-(1,4-dihydroindeno(1,2-

c 1-3-yl)benzamide,
2-Hydroxy-N-[3-(N,N-dipropylamino)propyl}-5-(1,4-dibydroindeno{ 1 ,2-clpyrazol-
3-yl)benzamide,
2-Hydroxy-N-[3-(N,N-di-isopropylamino)propyl]-5-(1,4-dihydroindeno[1,2-
cjpyrazol-3-y)benzamide,
2-Hydroxy-N-(2-piperidinoethyl)-5-(1,4-dihydroindenof[1,2-c]pyrazol-3-
ylbenzamide,
2-Hydroxy-N-(2-piperidinopropyl)-5<(1,4-dihydroindeno[1,2-c}pyrazol-3-
yDbenzamide,
2-Hydroxy-N-[2-(piperazin-1-yi)ethyl]-5-(1,4-dihydroindeno[ 1,2-c]pyrazol-3-
yl)benzamide,
2-Hydroxy-N-[3-(piperazin-1-yl)propyl]-5-(1,4-dihydroindenof 1,2-c]pyrazol-3-
yl)benzamide,
2-Hydroxy-N-[2-(4-methylpiperazin-1-yl)ethyl]-5-1,4-dihyydroindeno[1,2-
cjpyrazol-3-yl)benzamide,

et

b
-
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2-Hydroxy-N-{3-(4-methylpiperazin-1-yl)propyl}-5<(1,4-dilrydroindenof 1,2-
c]pyrazol-3-yl)benzamide,

2-Hydroxy-N-[2-(thiomorpholin- 1-yl)ethyl]-5-(1 4-dihydroindeno[ 1,2-c]pymzol-3-
ybenzamide,
2-Hydroxy-N-[3-(thiomorpholin-1-yl)propyl}-5-(1,4-dihydroindeno[1,2-c]pyrazol-3-
yDbenzamide,

2-Rydroxy-N-[2-(Homopiperazin-1-yl)ethyl]-5-(1,4-dihydroindenof 1 ,2-c]pyrazol-3-
yl)benzamide,
2-Hydroxy-N-[3-(Homopiperazin-1-yl)propyl]-5-(1,4-dihydroindeno[1,2-c]pyrazol-
3-yl)benzamide,
2-Hydroxy-N-[2-(Perhydroazepin-1-yl)ethyl]-5-(1,4-dihydroindeno[1,2-c]pyrazol-3-
yhbenzamide,
2-Hydroxy-N-[3-(Perhydroazepin-1-yl)propyl]-5-(1,4-dihydroindeno[1,2-c]pyrazol-
3-yl)benzamide,
4(1,4-Dihydroindeno[1,2-c]pyrazol-3-yI)-N-(2-morphilinoethyl)aniline,
4<(1,4-Dihydroindeno[1,2-c}pyrazoi-3-yI)-N-(2-morphilinopropyl)aniline,
4-(1,4-Dihydroindeno[1,2-cjpyrazol-3-yi)-N-(2-piperidinoethyl)aniline,
4-(1,4-Dihydroindeno(1,2-c]pyrazol-3-yl)-N-(2-piperidinopropyl)eniline,
4-(1,4-Dihydroindeno[ 1,2-clpyrazol-3-yl)-N-[2-(thiomorphilin1-yl)ethyl}aniline,
4-(1,4-Dihydroindeno[1,2-c]pyrazol-3-yl)-N-[2-(thiomorphilin1-yl)propyt]anilins,
4-(1,4-Dihydroindeno([1,2-c]pyrazol-3-yl)-N-[2-(piperazin-1-yl)ethyl]aniline,
4-(1,4-Dihydroindeno(1,2-c]pyrezol-3-yl)-N-[2-(piperazin-1-yl)propyl]aniline,
4-(1,4-Dihydroindeno[1,2-clpyrazol-3-yI)-N-[2<{(4-methylpiperazin-1-
yDethyl]aniline,
4-(1,4-Dihydroindeno[1,2-c]pyrazol-3-yI)-N-[2<(4-methylpiperazin-1-
yDpropyl]aniline,
N-{2-(N,N-Diethylamino)ethyl]-4-(1,4-Dilrydroindeno{1,2-c]pyrazol-3-yl)aniline,
N-{3-(N,N-Dicthylamino)propyl]-4-(1,4-Dihydroindeno[ 1, 2-c]pyrazol-3-yl)aniline,
4(1,4-Dihydroindeno[1,2-c]pyrazol-3-yi)-N-{2-(N,N-dipropylamino)ethyl]janiline,
4-(1,4-Dihydroindenof1,2-c]pyrazol-3-y[)}-N-{3-(N,N-dipropylamino)propyl]aniline,
4-(1,4-Dihydroindeno[1,2-c]lpyrazol-3-yi)-N-[2-(N,N-dimethyllamino)ethyl)aniline,
4-(1,4-Dihydroindeno[1,2-clpyrazol-3-y)-N-{3-(N,N-dimethylamino)propyljeniline,
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Methy] 4(6-Acetamido-1,4-Dihydroindeno[ 1 2-c]pyrazol-3-yl)benzosta,
N-(3-Methoxypropyl)-4-(1,4-dihydroindeno[1,2-c]pyrazol-3-yl)benzamide,
4-(1,4-Dihydroindeno[ 1,2-c]pyrazol-3-yl)-N-{4-Nitrophenyl)benzamide,
N-(3-Phenyl-1,4-dihydraindeno[1,2-c]pyrazol-6-y)morpholinoacetamide,
N-(3-Phenyl-1,4-dihydroindeno{1,2-c]pyrazol-6-y)morpholinoacetamide,
N-(3-Pheayl-1,4-dihydroindeno[1,2-c]pyrazol-6-y)piperidinoacetamide,
N-(3-Phenyl-1,4-dihydroindeno[1,2-c]pyrazol-6-yl)thiomorpholinoacetamide,
N-(3-Phenyl-1,4-dihydroindeno[1,2-c]pyrazol-6-yl)-4-methylpiperazin-1-
ylacetamide,

N-(3-Phenyl-1,4-dihydroindeno] 1,2-c]pyrazol-6-yl)piperazin-i-ylacetamide,
N-(3-Phenyl-1,4-dihydroindeno[1,2-c}pyrazol-6-yl)pyrrolidin-1-ylacetamide,
2-(N,N-Diethylamino)-N-(3-phenyl-1,4-dihydroindeno[1,2-c]pyrazol-6-
ylacetamide,

N-(3-Phenyl-1,4-dihydroindeno{ 1,2c]pyrazol-6-yl)-2-(dimetirylamino)acetamide,
N-(3-Phenyl-1,4-dihydroindeno{1,2-c]pyrazol-6-yl)-2<{dipropylamino)acetamide,
4-(6-Amino-1,4-dihydroindeno 1,2-c]pyrazol-3-yl)-N-[2-(N,N-diethylamino)ethyl]-
benzamide,

3-[3(2-Moarpholinoethaxy)phenyl]-1,4-dihydroindeno[1,2¢]pyrazole,
3-{3<(2-Morpholinoethoxy)phenyl]-1,4-dihydroindenof},2c]pyrazole,
3-{3-(3-Morpholinopropaxy)pbenyl]- 1 ,4-dikydroindeno[ 1, 2clpyrazole,
3{3-(2-Piperidinoethoxy)phenyl}-1,4-dihydroindeno{1,2c}pyruzole,
3-{3-(3-Piperidinopropoxy)phenyl}-1,4-dihydroindeno[1,2c]pyrazole,

3- {3-[2-(Pipernzin-1-yl)ethoxy]pheny1}-1,4-dihydroindeno{ 1,2¢]pyrazole,
3-{3-[3-(Piperazin-1-yDpropoxy]phenyl}-1 4-dihydroindeno( 1, 2¢c]pyrezle,
3-{3-[2{(4-Methylpiperezin- 1-yDethoxylphenyl}-1,4-dihydroindeno{1,2c]pyrazole,
3-{3-{3(4-Methylpiperazin-1-yl)propoxylphenyl}-1,4-dilrydroindeno{1,2c]pyrazole,
3-{3-[2(Homopipemazin-1-yl)ethoxy]phenyl} -1,4-dihydroindeno| 1, 2c]pyrazole,
3-{3-[3(Homopiperazin-1-ylpropoxy)phenyl}-1,4-dihydroindeno[ 1, 2c]pyrazole,
3-{34{2-(4-Methylhomopiperazin-1-yl)ethoxy]lphenyl}-1,4-
dihydroindeno[1,2¢c]pyrazole,
3-{3-[3-(4-Methylhomopiperazin-1-yl)propoxylphenyl}-1,4-
dihydroindeno{1,2¢]pyrazle,
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3-{3-[2-(N)N-Diethylamino)ethoxy]phenyl}-1,4-dihydroindeno(1,2c]pyrazole,
3-{3-{3-(N.N-Diethylamino)propoxy]phenyl}-1,4-dilrydroindeno]1,2¢]pyrazole,
3-{3-[2-(N,N-Dimethylamino)ethoxyJphenyl}-1,4-dihydroindeno{1,2c]pyrazote,
3-{3-[3-(N,N-Dimethylamino)propoxylphenyl}-1,4-dihydroindenof1,2c]pyrazole,

5 3-{3-{2-(N,N-Dipropylamino)ethoxy]phenyl}-1,4-dihydroindeno| I, 2c]pyrezolec, and
3-{3-[3-(N)N-Dipropylamino)propoxy]phenyl}-1,4-dihydroindenof 1,2c]pyrazole
Dihydroxy 4-(4H-indeno-[1,2-c]-pyrazol-3-yl)phenylborane
4-({H-{1]Benzothieno[3,2-¢]pyrazol-3-yl)benzaldehyde
4-(1H-{1]Benzothieno(3,2-c]pyrazol-3-yl)-N-{3-(imidazol-1-yl)propyl]benzylemine

10  trihydrochloride
Mcthyl 4-(4-oxo-1,4-dihydroindeno|1,2-c]pyrazol-3-yl)benzoate
4-(1,4-dibydroindeno[1,2-c]pyrazol-3-yl)benzamide oxime

0 3.{4-[(2-diethylaminoethyl)aminomethyljphenyl} -1,4-dihydroindeno[1,2-c]pyrazole
ﬁ trihydrochloride

‘I;JJ 15  N-[4(1,4-Dihydroindeno[1,2-c]pyrazol-3-yl)phenylJbenzenesuiphonamide

W N<(2-Morpholinocthyl)-4"-dihydroindenof1,2-c}pyrezol-3-ylaniline dihydrochloride
ph N(1,4-Dilydroindeno{1,2-clpyrazol-6-y)-2-morpholinoscctamide

S N-(2-Morpholinoethyl)-3-phenyl-1,4-dihydroindeno[ 1, 2-c]pyrazol-6-ylamine

i trihydrochloride

M 20 #(1-Acctyl14-dikydroindenol1,2-clpyrszol-3-ylacctmilide

E 3-[4-(2-morpholinoethoxy)phenyl]-1,4-dihydroindeno[1,2-c]pyrazole

3-{22H-1,2,3,4-Tetraazol-5-yl)-4-pyridyl]-4,5-dihydro-2H-benzo[gindazole
3-(4-Isocyanatophenyl)-1,4-dihydroindeno[1,2-clpyrazole,
2-(Diethylamino)ethyl N-{4-(1,4-dihydroindeno1,2-c]pyrazol-3-[)phenyl]carbamate

25  2-Morpholinoethyl N-{4-(1,4-dihydroindeno[1,2-c]pyrazol-3-yl)phenyljcarbamate
3-(Dibenzylamino)propyl N-[4-(1,4-dihydroindeno{1,2-c]pyrazol-3-
yl)phenyi]carbamate
2-[Ethyl(2-hydroxyethyl)amino]ethyl N-{4(1,4-dihydroindeno(1,2-c]pyrazol-3-
yl)phenyl]jcarbamate

30  2{[2-(Dimethylamino)ethyl](methyl)amino]ethyl N{4-(1,4-dihydroindeno[1,2-
clpyrazol-3-yl)phenyl]carbamate
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1-Methyl-2-propoxyethyl N-[4-(1,4-dihydroindeno[1,2-c]pyrazo}-3-
yD)phenyijcarbamate

2-(1-Methyltetrahydro-1H-2-pymolyl)ethyl N-{4(1 4-dihydroindeno{1,2-c]pyrazol-
3-yD)phenyljcarbamate

2{2{(Dimethylamino)ethoxy]ethyl N-{4(1 4-dihydroindeno{1,2-c]pyrazol-3-
yphenyl]carbamate .

2-(Dicthylamino)-1-methylethyl N{4-(1,4-dihydroindeno( 1,2-c]pyrazol-3-
yl)phenyl]carbamate

N-[2-(Diethylamino)ethyl]-N'-[4-(1 4-dihydroindenof 1,2-c}pyrazol-3-yl)phenyi]urea
N-[4(1,4-Dihydroindenof 1,2-c]pyrazol-3-yl)phenyl}-N'-(2-morpholinocthyljurea
N1-{4-(1,4-Dihydroindeno[1,2-c]pyrazol-3-yl)phenyl]-1-piperidinecarboxamide
N-[4{1,4-Dihydroindeno[1,2-c]pyrazol-3-yl)phenyl]-N'-{2-(dimethylamino)-1-
methylethyl]urea
N-[4-(1,4-Dihydroindeno[1,2-clpyrazol-3-yl)phenyl]-N'-tetrahydro-2-
furanylmethylures

N-[4-(1 4-Dihydroindeno[1,2-c]pyrazol-3-yl)phenyl]-N'<(2-furylmethyl)urea
N-{1,3-Benzodioxol-5-ylmethyl)-A’-{4-(1,4-dihydroindeno[1,2-c]pyrazol-3-
yl)phenyljurea

N-Cyclobutyl-N-[4-(1,4-dihydroindeno] 1 ,2-c]pyrazol-3-yl)phenyl]

N-[4(1 4-Dihydroindeno[1,2-c]pyrezol-3-yI)pheny(}-N'-(2-piperidinoethyljurca urea
N-Benzyl-N'-[4(1,4-dihydroindeno| 1,2-c]pyrazol-3-yl)phenyl]urea
N-{4-(Dicthylamino)buty!}-N"-[4-(1,4-dihydroindeno{1,2-c]pyrazol-3-yl)phenyljurea
N-{4<(1,4-Dihydroindeno{1,2-c]pyrazol-3-yl)phenyl}-N-{2-(2-thieny!)ethyl]urea
N-[3-(Diethylamino)propyl]-N'-[4-(1 4-dihydroindeno] 1,2-c]pyrazo}-3-
ylphenyijurca
N-(4(1,4-Dihydroindeno{1,2-c]pyrazol-3-yl)phenyl]-N'-{(1-ethyltetrahydro-1H-2-
pyrrolyl)methylarea

N-(2,5-Difluorobenzyl)-N'-{4-(1,4-dihydroindeno[ 1,2-c]pyrazol-3-yl)phenyljurea
N-[4<(1,4-Dihydroindeno{ 1,2-c]pyrazol-3-yl)pheuyl]-N'-[2+(2-
hydroxyethoxy)ethyl]urea

N-[4(1 4-Dihydroindeno{1,2-clpyrazol-3-yl)pheayl}-N'-{2-hydroxy-1-
(hydroxymethyl)ethyljurea
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N-[4-(1,4-Dihydroindeno[1,2-c]pyrazol-3-yl)phenyl}-N-(2,3-dihydroxypropyljurea
N14{4H1 4-Dihydroindeno[1,2-c]pyrazol-3-yDphenyl]4-(2-pyridyl)-1-
piperazinecarboxamide
N'-[4<1,4-Dihydroindeno[1,2-c]pyrazol-3-yl)phenyl]-N-{3-(dimethylamino)propyi}-
N-methylurea
N14{4-(1,4-Dihydroindeno{ 1,2-c]pyrazol-3-yl)phenyl}- 1 -azetanocarboxamide
N1-{4-(1,4-Dihydroindeno{ 1,2-c]pyrazol-3-y)phenyl]-4-(4-fluorophenyl)-1-
piperazinecarboxamide
N-Benzyl-N'-[4-(] ,4-dihydroindenof 1 ,2-¢c]pyrazol-3-yl)phenyl}-N-methylurea
N'-{4<1,4-Dihydroindeno[1,2-c]pyrazol-3-yl)phenyl]-N-ethyl-N-(2-
hydroxyethyl)urea
N1-{4<1,4-Dihydroindeno[1,2-c]pyrazol-3-yl)phenyl]-4-(2-methoxyphenyl)-1-
piperazinecarboxamide
N'-[41,4-Dihydroindeno[1,2-c]pyrazol-3-yl)phenyl]-N-[2-(dimethylamino)ethyl]-
N-methylurea
N1-{4(1,4-Dihydroindeno[1,2-c]pyrazol-3-yl)phenyl]4-methyi-1-
piperazinecarboxamide
N1-[4{(1,4-Dihydroindeno[ 1,2-c]pyrazol-3-yl)phenyl]l-4-(4-hydroxyphenyl)-1-
piperazinecarboxamide
N1{4-1 4-Dihydroindeno(1,2-clpyrazol-3-yl)phenyl]-4-{(£)-3-phenyl-2-propenyl]-
1-piperazinecarboxamide
N1-{4<1,4-Dihydroindeno[ 1 ,2-c]pyrazol-3-yl)phenyl]-4-phenyl-1-
piperazinecarboxamide
N-{4-{1,4-Dibydroindenof1,2-c}pyrazol-3-yl)phenyl]-N,N-di(2-methoxyethylyurea
N-{4{(1,4-Dilrydroindeno[1,2-c]pyrazol-3-yl)phenyl}-N-(2,3-dihydroxypropyl)-V-
methylurea
N.N-if2-(Dicthylamino)ethyl]-N'-{4-(1,4-dihydroindeno[1,2-c]pyrazol-3-
yl)phenyl)urcs
N-{4{(1,4-Dihydroindeno[1,2-c]pyrazol-3-yl)phenyl}-A"-(2-pyridylmethyl)ures
N-[4-(1,4-Dihydroindeno[ 1,2-c]pyrazol-3-yl)phenyl]-N'-(3-pyridylmethyljurea
N-[4<(1,4-Dihydroindenof 1,2-c]pyrazol-3-yl)phenyl]-N-(4-pyridylmethyl)urea
N-[4<(1,4-Dihydroindeno[ 1,2-c]pyrazol-3-yl)phenyl]-N'-(2-hydroxyethyljurea
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N-[4-(1,4-Dihydroindeno[1,2-clpyrazol-3-yl)phenyl]-~-{7-
(dimethylamino)heptyljurea
and pharmaceutically acceptable salts thereof and tautomers thereof.
Another specific compound of the present invention is representad by the
5 following structural formula:

SOSA

Additional specific compounds of formula I as represented by formula are
shown in the Tables below. Pharmaceutically acceptable salts and tautomers of these
10 compounds are also included in the present invention.
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X=(CH)qn TABLE 1
Ring A substituent n R,
H 1
z—s—@ 210,
H 1 3-NO2
6,7(OMe)2 1 3-OPh
H 1 4-SMe
H 1
oty
H 1 3.0H.4-OMe
H 1 4-0OH,3-OMe
H 1 2-OH
6,7{OMe)2 1 4-NMe)
H 1
2 — j@
6,7,8(OMe)3 1 2,3,4(OMec)3
H 1 4-OCHF2
H 1 4-OH, 3,5-But);
H 2 4-NHAce
H 2 4-OCH7 CH=CH?
H 2 4NEt
H 2 4NOz
H 2 4-OCH2Ph
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Ring A substituent n R,
H 4CN
H 2 2-CL, 5-NO2
5
i3 X~CH2)n TABLE 2
L)
hy|
E Ring A Substituents n B with R,
(1)
E 6-AcNH 1 [I :"
a O
Q H 1
in | | CF,
o 0
b
=
= (:Fa
H 1 Br
]
S
7-OMe 2 n
O Me
H 2
I 1
¢} Me
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TABLE 3
| Ring A Substituents X B with R,
H C=0 NO,
i
(o)
CF,
TABLE 4
BwithR, X Ring A Substituents
HENYL _CH, H
4{OPh)PHENYL CH, H
4(SO,Me)PHENYL (CH,), Ry =MeO
3-(CO,H) 4-{OH)PHENYL CH, H
3-(NO,) 4-(OH)PHENYL CH, H
3-(OCH,CONH,)PHENYL CH, H
4{OCH, PHPHENYL = _Rolly=(M:O),
4{OCH,Ph)PHENYL CH, __ Ry =MeD
4-(OH)PHENYL CH, Ry Ry = (MeO), |
3-(CONH(CH,),MOR) 4- CH, H
OH))PHENYL
3(CONH( 4
o ca, H
4«{Br)PHENYL CH, H
4-(OH)PHENYL CH, Ry =McO
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Note: Ph ia phenryl; cye-Pr is eyclopropyl; Bt is ethyl and Mo is mothyl.

The present invention firther includes the use of these compounds in
pharmaceutical compositions with a pharmaceutically eflective amount of the above-
described compounds and a pharmaceutically acceptable carrier or excipient. These
pharmaceutical compositions can be administered to individuals to alow or halt the
process of mngiogenesis in angiogenesis-aided diseases, or to treat edema, effnsions,
exudates, or ascites and other conditions associated with vascular hyperpermesbility.

The compounds of this invention bave antisngiogenic properties. These
antiangiogenic properties are due at least in part to the inhibition of protein tyrosine
kinases essential for angiogenic processes. For this reason, these compounds can be
used as active agents against such diseass states as arthritis, atheroaclarosis,
peoriasis, hemangiomas, myocandial angiogenesis, coronary and cerebral collaterals,
ischemic limb angiogenesiz, wound healing, peptic uicer Helicobacter related
diseases, fractures, cat scratch fever, rubeosis, neovascular glaucoma and
retinopathies such as those associated with diabetic retinopathy, retinopathry of
premsturity, or age-related maculer degeneration, In addition, some of these
compounds can be used as active agents against solid tumors, malignant ascites,
hematopoietic cancers and hyperproliferstive disorders such as thyroid hypecplasis
(czpecially Grave's discasc), and cysts (such as hypervascularity of ovarian stroma
characteristic of polycystic ovarian syndrome (Stein-Leventhal syndrome)) since
such discases require a proliferation of blood vessel calls for growth and/or
metastasis.

Further, some of these compounds can be used as active agents against bumns,
chronic lung disease, stroke, polyps, anaphylaxis, chronic and aliergic inflammation,
altitude, trauma or hypoxia induced cerebral or pulmonary edema, ocular and
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macular odema, sscites, and other discases where vascular hyperparmeability,
effusions, exudates, protein extravasation, or edema is a manifestation of the disease.
The compounds will also be useful in tresting disorders in which protein
extravasation leads to the deposition of fibrin and extracellular matrix, promoting
stromal proliferation (e.g. fibrosis, cirrhosis and carpal tunnel syndroms).

YEGEF"s are unique in that they are the only angiogenic growth factors
lmown to coniribute to vascular hyperpermeability and the formation of edema.
Indeed, vascular hyperpermeability and edema that is agsociated with the expression
or administration of many other growth factors eppears to be mediated via VEGF
production. Inflammatory cytokines stimulate VEGF production. Hypoxia results in
a marked upregulation of VEGF in numerous tissues, hence situations involving
infarct, occlusion, ischemis, anemia, or circulatory impairment typically invoke
VEBGF/VFPF mediated responses. Vascular hyperpermeability, associsted edema,
altered transendothelial exchange and macromolecular extravasation, which is ofien
nccompanied by dispedesis, can result in excessive matrix deposition, aberrant
stromal proliferation, fibrogis, etc. Hence, VEGF-medisted hyperpermeability con
significantly contribute to disorders with these etiologic features.

It is envisaged that the disorders listed above arc mediated to a significant
extent by protein tyrosine kinase activity involving the KDR/VEGFR-2 and/or the
Flit-1/VEGFR-1 tyrosine kinases. By inhibiting the activity of these tyrosine
kinases, the progression of the listed digorders is inhibited because the angiogenic or
vascular hyperpermeability component of the disease state is severely curtailed. The
action of the compounds of this inrvention, by their selectivity for specific tyrosine
kinases, result in a minimization of side cffects that would occur if less selective

The compounds of this invention have inhibitory activity against protein
Idnases. That is, thess compounds modulate signal transduction by protein kinases.
Compounds of this invention inhibit protein kinases from serine/threonine and
tyrosine kinase classes. In particular, these compounds selectively inhibit the
activity of the KDR/FLK-1/VEGFR-2 tyrosine kinases. Certain compounds of this
invention also inhibit the activity of additional tyroaine kinases such as Flt-
1/VEGFR-1, Src-subfamily kineges such as Lck, Src, fyn, yes, etc. Additionally,
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56
same compounds of this invention significantly inhibit serine/threonine kinases such
as CDKs which play an essential role in cell-cycle progression. The potency and
specificity of the generic compounds of this invention towards a particulzr protein
kinases can often be altered and optimized by variations in the nature, mmnber and
arrangement of the substituents (i.c., R1, R2, R3, R4, R5 and Rg) and
conformational restrictions. In addition, tho metabolites of cartain compounds may
also possess significant protein kinase inhibitory activity.

The compounds of this invention, when administered to individuals in nesd
of such compounds, inhibit vesculer hyperpermeability and the formation of edema
in these individuals. These compounds act, it i8 belicved, by inhibiting the activity
of KDR tyrosine kinage which is involved in the process of vasculer
hyperpermesbility and edema formation. The KDR tyrosine kinase may also be
referred to as FLK-1 tyrosine kinase, NYK tyrosine kinase or VEGFR-2 tyrosine
kinase. KDR tyrosine kinase is activated when vascular endothelial cell growth
factor (VEGF) or another activating ligand (such as VEGF-C, VEGF-D or HIV Tat
protein) binds to a KDR tyrosine kinase receptor which lies on the surface of
vascular endothelial calls. Following such KDR tyrosine kinase activation,
hyperpermeability of the blood vessels occurs and fluid moves from the blood
stream past the blood vessel walls into the interstitial spaces, thereby forming an
arca of ecdema. Diapedesis also often accompanies this response. Similarly,
excessive vascular hyperpermeability can disrupt normal molecular exchange across
the endothelium in critical tissues and organs (e.g., Inng and kidney), thereby
causing macromolecular extravasation and deposition. Following this acute
response to KDR stimulation which is belioved to facilitete the subsequent
engiogenic process, prolonged KDR tyrosine kinase stimulation resufts in the
prolifaration and chemotaxis of vascular endothelial cells and formation of new
vessels. By inhibiting KDR tyrosine kinase activity, either by blocking the
production of the activating ligand, by blocking the activating ligand binding to the
KDR tyrosine kinase receptor, by preventing receptor dimerizetion and
transphosphorylation, by inhibiting the enzyme activity of the KDR tyrosine kinase
(inhibiting the phosphorylation function of the enzyme) or by some other
mechanism that interrupts its downstream signaling (D. Mukhopedhyay ef al.,
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Cancer Res. 53:1278-1284 (1998) and references therein), hyperpermesbility, as
well as agsociated extravasation, subsequent edema formation and matrix deposition,
and angiogenic responses, may be inhibited and minimizad.

One group of preferred compounds of this invention have the property of

§ inhibiting KDR tyrosine kinsse activity without significantly inhibiting Flt-1
tyrosine kinsse activity (Fit-1 tyrosine kinase is also referred to s VEGFR-1
tyrosine kinase). Both KDR tyrosine kinase and Flt-1 tyrosine kinase are activated
by VEGF binding to KDR tyrosine kinase recepiors and to Flt-1 tyrosine kinage
receptors, respectively. Since Fit-1 tyrosine kinaso activity may mediate important

10  events in endothelial maintenance and vascular function, an inhibition of this
enzyme activity may lead to toxic or adverse effects. At the very least, such
inhibition is unnecessary for blocking the angiogenic respanses, induction of
vascular hyperpermeability and the formation of cdema, so it is wastefol and of no
valus to the individual. Certain preferred compounds of this invention are unique

15  because they inhibit the activity of one VEGF-receptor tyrosine kinase (KDR) that is
activated by activating ligends but do not inhibit othar receptor tyrosine kinases,
such as Flt-1, that are also activated by certain activating ligands. The preferred
compounds of this invention are, therefore, selective in their tyrosine kinase
inhibitory activity.

20 The compounds of the present invention are also nseful in the treatment of
ulcers - bacterial, fungal, Mooren ulcers and ulcerative colitis.

Tha compounds of the prosent invention aro also useful in the treatment of
conditions wherein undesired angiogenesis, edema, or stromal deposition eccurs in
viral infections such as Herpes simplex, Herpes Zoster, AIDS, Kaposi’s sarcomas,
syndrome, systemic hupus, sarcoidoais, synovitis, Crohn’s disease, sickle cell
snaemis, Lymo’s discase, pamphigoid, Paget’s discase, hyperviscosity syndroma,
Osler-Weber-Rendu digsease, chronic inflammation, chronic occlusive pulmonary
disease, asthma, theumatoid arthritis and ostecarthritis, and edema following

30 trauma, radistion, or stroke.

The compounds of the present invention are also useful in the treatment of
ocular conditions such as ocular and macular edema, ocular neovascular discase,
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scleritis, radial keratotomy, uveitis, vitritis, myopia, optic pits, chronic retinal
detachment, post-laser complications, conjunctivitis, Stargandt’s disease and Eales
disease in addition to retinopathy and macular degenerstion.

The compounds of the present invention are also useful in the treatment of
cardiovascular conditions such as atheroscleroais, restenosis, vascular occlusion and
carotid obstructive discase.

The compounds of the present invention are also useful in the treatment of
cancer related indications such as solid tumors, sarcomas (especially Ewing's
sarcoma and osteosarcoma), retinoblastoma, rhabdomyosarcomas, neuroblastorns,
hematopoictic malignancies, including leukaemia and lymphoms, tumor-induced
pleural or pericardial effugions, and malignant ascites.

The compounds of the present invention are also useful in the trextment of
diabetic conditions such as glancoma, diabetic retinopathy and micromngiopathy.

It is envisaged that the disorders listed above are mediated to a significant
extent by protein tyrosine kinase activity involving the VEGF receptors (e.g. KDR
and Flt-1). By inhibiting the activity of these receptor tyrosine kinages, the
progression of the listed disorders is inhibited because the angiogenic component of
the disease state is severely curtailed. The action of the compounds of this
invention, by their selectivity for specific tyrosine kinascs, result in & minimization
of side effects that would occur if less selective tyrosine kinase inhibitors were used,

In another aspect, the present invention provides compounds of formula I as
defined initially above (including the provisos) for use as medicaments, particularly
as inhibitors of protein kinase activity for example tyrosine kinase activity, serine
kinese activity and threonine kinase activity. In yet another aspect, the present
invention provides the use of compounds of fornmia I as defined initially above
(including the provisos) in the mannfacture of a medicament for use in the inhibition
of protein kinsse activity.

In this invention, the following definitions are applicable:

"Pharmaceutically scceptable salts” refers to those salts which retsin the
biological effectiveness and properties of the free bases and which are obtained by
reaction with inorganic acids such as hydrochloric acid, lydrobromic acid, sulfuric
acid, nitric acid, phosphoric acid or organic acids such as sulfonic acid, carboxylic
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toluenesulfonic acid, salicylic acid, lactic acid, tartaric acid and the like.

Pharmaceutical Formulations

The compounds of this invention can be administered to a human patient by
themselves or in pharmaceutical compositions where they are mixed with suitable
carriers or excipient(s) at doses to treat or ameliorate vasculer hyparperrocability,
edema and associated disorders. Mixtures of these compounds can also be
administered to the patient as a gimple mixture or in suitable formulated
phermaceutical compositions. A therapeutically effective dose farther refers to that
amount of the compound or compounds sufficient to result in the prevention or
attennation of inappropriate neovascularization, progression of hyperproliferative
disorders, edema, VEGF-associated hyperpermeability and/or VEGF-related
hypotension. Techniques for formulation and administration of the compounds of
the instant application may be found in "Remington's Pharmacentical Sciences,”
Mack Publishing Co., Easton, PA, latest edition.

Routes of Adminigtration

Suitable routes of administration may, for example, include oreal, eyedrop,
rectal, tranamucosal, topicel, or intestinal administration; parenteral delivery,
inchuding intramuscular, subcutaneous, intramedullary injections, as well as
intrathecal, direct intraventricular, intravenous, intraperitonesl, intranasal, or
intraocylar injections.

Alternatively, one may administer the compound in a local rather than a
systemic manner, for example, via injection of the compound directly into an
edematous gite, often in a depot or sustained release formulation.

Furthermore, ons may administer the drug in a targeted drug delivery system, .

for example, in a liposome coated with endothelial cell-specific antibody.

Composition/Formulation
The pharmaceutical compositions of the present invention may be
manufactured in a manner that is itself known, ¢.g., by means of conventional
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60
excapsulating, entrapping or lyophilizing processes.

Pharmaceutical compositions for use in accordance with the pregent
invention thus may be formulated in conventional manner using one or more
physiologically acceptable carriers comprising excipients and suxiliaries which
facilitate processing of the active compounds into preparations which can be used
pbarmaceutically. Proper formulation is dependent upon the route of administration
chosen.

For injection, the agents of the invention may be formulated in aqueous
solutions, proferably in physiologicelly compatible buffers such as Hanks's solution,
Ringer's solution, or physiological saline buffer. For transmucosal administration,
penetrants sppropriate to the barrier to be permested are used in the formulation.
Such pencirants are generalty known in the art.

For orul administration, the compounds can be formmlated readily by
combining the active compounds with pharmaceutically acceptable carriers well
kmown in the art. Such carriers enable the campounds of the invention to be
formulated as tablets, pills, dragees, capsules, liquids, gels, syrups, sturrics,
suspensions and the like, for oral ingestion by a patient to be treated,
Phermaceutical preparations for oral use can be obtained by combining the active
compound with a solid excipient, optionally grinding a resulting mixfure, and
processing the mixture of granules, after adding suitable auxiliaries, if desired, to
obtain tablets or dragee cores. Suitable excipients are, in particular, fillars such as
sugars, including lactose, sucrose, mannitol, ar sorbitol; cellulose preparations such
as, for example, maire starch, wheat starch, rice starch, potato starch, gelatin, gum
tragacanth, methyl cellulose, hydroxypropylmethyl-cellulose, sodium
carboxymethylcellulose, and/or polyvinylpyrrolidone (PVP). If desired,
disintegrating agents may be added, such as the cross-linked polyvinyl pyrrolidone,
agar, or alginic acid or a salt theroof such as sodium alginate.

Dragee cores are provided with suitable coatings. For this purpose,
concentrated sugar solutions may be used, which may optionally contein gum arabic,
talc, polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, and/or titenium
diaxide, lacquer solutions, and suitable organic solvents or solvent mixtures.
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Dyestuffs ar pigments may be added to the tablets or dragee coatings for )
identification or 1o characterize difforent combinations of active compound doses.

Pharmaceutical preparations which can be used onlly include push-fit
capsulos made of gelatin, as well as soft, scaled capsules made of gelstin and a
plasticizer, such as glycarol or sorbitol. The push-fit capsules can contain the active
ingredients in admixture with filler such as lactose, binders such as starches, and/or
nbricants such as talc or magnesium steamats and, optionally, stebilizers. In soft
capsules, the active compounds may be dissolved or suspended in suitable liquids,
sach es futty oils, liquid peraffin, or liquid polyethylene glycols. In addition,
stabilizers may be added. All forrmulations for orsl administration should be in
dosages suitable for such administration.

For buccal administration, the compositions may take the form of tablets ar
lozenges formmulated in conventional manner.

For administration by inhalation, the compounds for use according to the
present invention are conveniantly delivered in the form of an aerosol spray
presentation from pressurized packs or a nebulizer, with the use of a suiteble
propellent, e.g., dichlorodiflucromethane, trichlorofluoromethane,
dichlorotetrafluoroethane, carbon dioxide or other suitsble gas. In the case of
pressurized aerosol the dosage unit may be determined by providing a valve to
daliver a metared amount. Capsules and cartridges of e.g. gelatin for use in an
inhaler or insufflator may be formulated containing a powder mix of the compound
end & suitsble powder base such as lactose or starch. .

The compounds may be formulated for parenrtaral administration by
injection, e.g. bolus injection or continnous infusion. Formuiations for injection
mxy be presented in unit dosage form, e.g., in ampoules or in multi-dose containers,
with an added preservative. The compositions msy take such forms as suspensions,
solutions or amulsions in oily or aqueous vehicles, and may contain formulatory
agents such as suspending, stabilizing and/or dispersing agents.
solutions of the active compounds in water-soluble form. Additionally, suspensions
of the ective compounds may be prepared as appropriste oily injection suspensions.
Suitable lipophilic solvents or vehicles include fatty oils such as sesame oil, or
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synthetic fatty acid esters, such as ethyl oleate or triglycerides, or liposomes.
Agueous injection suspensions may contain substances which increase the viscosity
of the suspension, such as sodiim carboxymethyl cellulose, sorbitol, or dextran.
Optionally, the suspension may also contain snitable stabilizers or agents which
increase the solubility of the compounds to allow for the preparaticm of highly
concentrated solutions.

Altematively, the active ingredient may be in powder form for constitution
with a suitable vehicle, c.g., sterilo pyrogen-free water, before use.

The compounds may also be formulated in rectal compositions such as
suppositories or retention enemas, e.g., containing conventiona! suppouitory bases
such as cocoa butter or other glycerides.

In addition to the formulations described previously, the compounds may
also be formmulated as a depot preparation. Such long acting formulations may be
administered by implantation (for example subcutancously or intramuscularly or by
intramuscular injection). Thas, for example, the compounds may be formulated with
suitable polymeric or hydrophobic materizls (for example as an amulsion in an
acceptable oil) or ion exchange resins, or as sparingly soluble derivatives, for
example, as a sparingly soluble sait.

An example of a pharmaceutica] carrier for the hydrophobic compounds of
the invention is = cosolvent system comprising benzyl alcohol, a nonpolar surfactant,
a water-miscible organic polymer, and an aqucous phase. The cosolvent system may
be ths VPD co-solvent system. VPD is a solution of 3% w/v benzyl alcobol, 8%
wi/v of the nonpolar surfactant polysorbate 80, and 65% w/v polyethylene glycol
300, made up to volume in absolute ethanol. The VPD co-solvent system
(VPD:5W) consists of VPD diluted 1:1 with a 5% dextrose in water solution. This
co-solvent system dissolves hydrophobic compounds well, and itself produces low
toxicity upon systemic administration. Naturally, the proportions of a co-solvent
system may be varied considerably without destroying its solubility and toxicity
characteristics. Furthermore, the identity of the co-solvent components may be
varied: for example, other low-toxicity nonpolar surfactants may be used instead of
polysorbate 80; the fraction size of polyethylene glycol may be varied; other
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biocompatible polymers may replace polyethylene glycol, e.g. polyvinyl
pyrrolidone; and other sugars or polysaccharides may substitute for dextrose.

Alternatively, other delivery systems for hydrophobic pharmaceutical
compounds may be employed. Liposomes and emulsions are well known ¢xamples
of delivery vehicles or carriers for hydrophobic drugs. Certain arganic solvents such
as dimethysulfoxide also may be employed, although usually at the cost of greater
toxicity. Additionally, the compounds may be delivered using a sustained-release
system, such as semipermesble matrices of solid hydrophobic polymers containing
the therapeutic agent. Various sustained-release materials have boen cstablished and
zre well known by those skitled in the art. Sustained-release capsules may,
depending on their chamical nature, release the compounds for a few weeks up to
over 100 days. Depending on the chemical nature and the biological stability of the

The pharmaceutical compositions also may comprise suitable solid or gel
phase carriers or excipicnts. Examples of such carriers ot excipients inchude but are
not limited to calcium carbonate, calcium phosphate, various sugars, starches,
cellulose dexivatives, gelatin, and polymers such as polyethylene glycols.

Many of the organic molecule compounds of the invention may be provided
as salts with pharmsaceutically compatible counterions. Pharmaceutically compatible
salts may be formed with many acids, including but not limited to hydrochloric,
sulfuric, acetic, lactic, tartaric, malic, succinic, ctc. Salts tend to be more soluble in
aqueous or other protonic solvents than are the corresponding free base forma.

Effective Dosage

Pharmaceutical compositions suitable for use in the present invention include
compositions wherein the active ingredients are contained in an effective amount to
achieve its intended purpose. More specifically, a therepeutically effective amount
means an amount effective to prevent development of or to alleviate the existing
symptoms of the subject being treated. Determination of the effective amounts is
well within the capability of those skilled in the art.

For any compound used in the method of the invention, the tharapeutically
effective dose can be estimated initially from cellular assays. For example, & dose
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can be formulated in cellular and animal models to achieve a circulating
concentration range that incindes the IC,, as determined in ccliular assays (ie., the
concentration of the test compound which achicves a half-maximal inhibition of a
given protein kinase activity). In some cases it is appropriate to determine the IC,
in the presence of 3 to 5% serum albumin since such a determination approximates
the binding effects of pinsma protein on the compound. Such information can be
usexd to more accurately determine useful doses in Intnans. Further, the most
preferred compounds for systemic administration affectively inhibit protein kinase
signaling in intact cells at levels that are safely achievable in plasma.

A therapeutically effective dose refers to that amount of the compound that
results in amelioration of symptoms in a patient. Toxicity and therapeutic efficacy
of such compounds can be determined by standard pharmaceutica] procedures in cell
cultures or experimental animals, ¢.g., for determining the maximum toleratad dose
(MTD) and the EDy, (effective dose for 50% maximal response). The dose ratio
between toxic and therapeutic effects is the therapentic index and it can be exprossed
as the ratio between MTD and ED,,. Compounds which exhibit high therapeutic
indices are preferred. The data obtained from these cell culture assays and animal
studics can be used in formulating a range of dosage for use in humans. The dosage
of such compounds lies preferably within a range of circulating concentrations that
include the ED,, with little or no toxicity. The dosage may vary within this range
depending upon the dosage form employed and the route of administration utilized.
The exact formulation, route of administration and dosage can be chosen by the
individual physician in view of the patient’s condition. (See ¢.g. Fingl et al., 1975, in
"The Pharmacological Basis of Therepeutics”, Ch. 1 p1). In the treatment of crises,
the administration of an acute bolus or an infusion approaching the MTD may be
required to obtain a rapid response.

Dosage amount and interval may be adjusted individually to provide plasma
levels of the active moiety which are sufficiont to maintain the kinase modulating
offects, or minimal effective cancentration (MEC). The MEC will vary for each
compound but can be estimated from in vitro data; e.g. the concentration necessary
to achieve 50-90% inhibition of protein kinase using the assays described herein.
Dosages necessary to achieve the MEC will depend on individual characteristics and
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route of administration. However, HPLC assays or bioassays can be used to
determine plasma concentrations,

Dosage intervals can also be determined using the MEC value. Compounds
should be administered using a regimen which maintains plasme levels above the
MEC for 10-90% of the time, preferably between 30-90% and most preferably
between 50-90% until the desired amelioration of symptoms is achieved. In cascs of
local edministration or selective upiake, the effective local concentration of the drug
may not be related to plasma concentration.

The amount of composition administered will, of course, be dependent on the
subject being treated, on the subject’s weight, the severity of the affliction, the
manner of administration and the judgment of the prescribing physician.

Packaging

The compositions may, if deaired, be preseated in  pack or dispenser device
which may contain one or more unit dosage forms containing the activo ingredient.
The pack may for example comprise metal or plastic foil, such a5 a blister pack. The
pack or dispenser device may be accompanied by instructions for administration.
Compositions comprising a compound of the invention formulated in a compatible
pharmaceutical carrier may also be prepared, placed in en appropriate contaimer, and
labeled for treatment of an indicated condition.

In some formulations it mey be beneficial to use the compounds of the
present invention in the form of particles of very small size, for example as obtained
by fluid energy milling.

In the compositions of the present invention the active compound may, if
desired, be associated with other compatible pharmacologically active ingredients.
For exemple, the compounds of this invention can be administered in combination
with ane or more additional pharmaceutical agents that inhibit or prevent the
production of VEGF, attenuate intracellular responses to VEGF, block intracelluler
signal transduction, inhibit vascular hyperpermeability, reduce inflammation, or
inhibit or prevent the formation of edema or neovascularization. The compounds of
the invention can be administered prior to, subsequent to or simultancously with the
additional pharmacentical egent, whichever course of administration is appropriate.
The additional pharmaceutical agents include but are not limited to anti-edemic
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steroids, NSAIDS, ras inhibitors, anti-TNF agents, anti-IL1 agents, antihistemines,
PAF-antagonists, COX-1 inhibitors, COX-2 tnhibitors, NO synthase inhibitars, PKC
imhibitors and PI3 kinase inhibitors. The compounds of the invention and the
additional pharmeceutica] agents act either additively or synergistically. Thus, the
administration of such a combination of substances that inhibit angiogenesis,
vascular hyperpermesbility and/or inhibit the formation of edema can provide
greater relief from the deleterious effects of a hyperproliferative disorder,
angiogenesis, vascular hyperpermeability or edema than the administration of either
substance alone. In the treatment of malignant disorders, combinations with
antiproliferative or cytotoxic chemotherapies or radiation are anticipated.

The present invention also compriscs the use of a compound of formula [ as a
medicament.

Both the Src and Syk families of kinases play pivotal roles in the regulation
of immume function. The Src family cirrently includes Fyn, Lek, Fgr, Fes, Lyn, Src,
Yes, Hek, and Blk. The Syk family is currently underatood to include only Zap and
Syk. The Janus family of kinases is involved in the transduction of growth factor and
proinflammatory cytokine signals through a mmber of receptors. Although BTK
and ITK, members of the Tec family of kinases, play a less well understood role in
immunobiology, their modulation by en inhibitor may prove therapeutically
beneficial. The kinases RIP, IRAK-1, IRAK-2, NIK, IKK-1 and IKK-2 are involved
in the signal transduction pathwayz for the key pro-inflammatory cytokines TNF and
IL-1. By virtue of their ability to inhibit one or more of these kinases, compounds of
formula I may function as immunomodulatory agents useful for the maintenmce of
allografis and the treatment of antoimmmme disorders. Through their ability to
regulate T cell activation or the potentistion of an inflammatory process, these
compounds could be used to treat such autoimmune diseases. Transplants due to
rejection phenomens, either host versus graft for solid organs or graft versus host for
bone marrow, are limited by the toxicity of currently available immunosuppressive
agents and would benefit from an efficacious drog with improved therapeutic index.
Gene targeting experiments have demonstrated the essential role of Src in the
biology of osteoclasts, the celis responsible for bone resorption. Compounds of
formula I, through their ability to regulate Src, may also be useful in the treatment of
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osteoporosis, osteopetrosis, Paget's disease, tumor-induced hypercalcemia and in the
treatment of bonc metastases.

A number of protein kinases have been demonstrated to be protooncogenes.
Chromosome breakage (at the Itk kinase break point on chromosome 5),
translocation as in the case of the Abl gene with BCR (Philadelphia chromosome),
truncation in instances such as c-Kit or EGFR, or mutation (e.g., Met) result in the
creation of dysregulated proteins converting them from protooncogene to oncogene
products. In other tumors, oncogenesis is driven by an autocrine or paracrine
ligand/growth factor receptor interactions. Membars of the arc-family kinases are
typically involved in downstream signal transduction thereby potentiating the
oncogenesis and they may become oncogenic by over-expression or mutation. By
inhibiting the protein kinsse activity of these proteins the dissase process may be
disrupted. Vascular restenosis may involve process of FGF and/or PDGF -
promoted smooth muscle and endothelial cell prolifaration. Inhibition of FGFr or
PDGFr kinase activity may be en efficacious strategy for inhibiting this
phenomenon. Thus compounds of formula I which inhibit the kinase activity of
normal or sberrant c-kit, c-met, c-fims, src-family members, EGFr, ertbB2, erbB4,
BCR-Abl, PDGFr, FGFr, and other receptor or cytosolic tyrosine kinases may be of
value in the treatment of benign and neoplastic proliferative discases.

In many pathological conditions (for example, solid primary tumors and
metastases, Kaposi's sarcoma, theumatoid arthritis, blindness due to inappropriate
ocular neovascularization, psoriasis and atherosclerosis) disease progression is
contingent upon persistent angiogenesis. Polypeptide growth factors often produced
by the discase tissue or associated inflammstory cells, and their corresponding
endothelial cell specific receptor tyrosine kinases (e.g., KDR/VEGFR-2, Flt-
1/VBEGFR-1, Tie-2/Tek and Tie) are essential for the stintulation of endothelial cell
growth, migration, organization, differentiation and the establishment of the
requisite new functional vasculature. As a result of the “vascular permeability
factor” activity of VEGF in mediating vescular hyperpermeability, VEGF-
stimulation of a VEGFR kinsse is also believed to play an important role in the
formation of tumor ascites, cerebral and pulmonary edema, pleurs! and pericardial
effusions, delayed-type hypersensitivity reactions, tissue edema and organ
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endometriosis, adult respiratory distress syndrome (ARDS), post-cardiopulmonary
bypass-related hypotension and hyperpermeability, and ocular edema leading to
glaucoma or blindness due to inappropriate neovascularization. In addition to
VEGF, recently identified VEGF-C apd VEGF-D, and HIV-Tat protein can also
cause a vascular hyperpermeability response through the stimulation of a VEGFR
kinase. Tie-2 is expressed also in a select population of hematopoietic stem cells in
which it may play & role in their recruitment, adhesion, regulation and differentiation
(Blood 89, 4317-4326 (1997)); this Tie-2 expressing population may serve as
circulating angiogenic endothelial progenitors. Certain agents according to formule I
capable of blocking the kinase activity of endothelial cell epecific kinases could
therefore inhibit disease progression involving these situations.

" The compounds of formula I or a salt thereof or pharmacentical compositions
containing a thexapeutically effective amount thereof may be used in the trontment of
benign and neoplastic proliferstive diseases and disorders of the immune system.
Such disesses include antoimmume diseases, such as rheumstnid arthritia, thyroiditis,
type 1 disbetes, multiple sclerosis, sarcoidosis, inflammatory bowel diseasa,
myasthenia gravis and systemic lupus erythematosus; psoriasis, organ transplant
rejection (og. kidney rejection, graft varsus host disease), benign and neoplastic
proliferative diseases, human cancers such as hmg, breast, stomach, bladder, colon,
pancress, ovarian, prostaie and rectal cancer and hematopoietic malignancies
example diabetic retinopathy, retinopathy of prematurity, choroidal
neovasculerization due to age-related macular degenoration, and infantile
hamsangiomas in humen beings. In addition, such inhibitors may be usefil in the
treatment of disorders involving VEGF mediated edema, ascites, effnsions, and
cxudates, inclnding for example macular edema, cerebral cdema, and adult
respiratory distress syndrome (ARDS).

The compounds of the present invention may also be useful in the
prophylaxis of the above discases.

A further aspect of the present invention provides the use of a compound of
formula I or a salt thereof in the manufacture of a medicament for treating vascular
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hyperpermenbility, angiogenesis-dependent disorders, proliferative discases and/or
disorders of the immune system in mammals, particularly hiiman beings.

The present invention also provides a method of treating vascular
hyperpermesbility, inappropriate neovascularization, proliferative discases and/or
disorders of the immune system which comprises the administration of 2
therapeutically effective amount of a compound of formula I to a marmmal,
particularly a human being, in need thereof.

The in vitro potency of compounds in inhibiting these protein kinases may be
determined by the procedures detailed below.

The potency of compouns can be determined by the amount of inhibition of
the phosphorylation of an exogenous substrate (c.g., synthetic peptide (Z. Songyang
et al., Nature. 373:536-339) by a test compound relative to control

KDR Tyrosine Kinase Production Using Baculovirus System:

The coding sequence for the human KDR intra-cellular domain (aa789-1354)
was generated through PCR using cDNAs isplated from HUVEC cells. A poly-His6
sequence was introduced at the N-terminus of this protein ag well. This fragment
was cloned into transfection vector pVL1393 at the Xba 1 and Not 1 site.
Recombinant baculovirus (BV) was generated through co-transfection nsing the
BeculoGold Tranafection reagent (PharMingen). Recombinant BV was plaque
purified and verified through Weaten analysis. For protein production, SF-9 cells
were grown in SF-900-1T medium at 2 x 106/ml, and were infected at 0.5 plaque
forming units per cell (MOI). Cells were harvested at 48 hours post infection.

Purification of KDR

SF-9 cells expressing (His)KDR{2a789-1354) wexe lysed by adding 50 ml of
Triton X-100 lyzis buffer (20 mM Tris, pH 8.0, 137 mM NaCl, 10% glycerol, 1%
Triton X-100, 1mM PMSF, 10ug/ml aprotinin, 1 pg/mi leupeptin) to the cell pellet
from 1L of cell culture. The lysatc was centrifuged at 19,000 rpm in & Sorval 8S-34
rotor for 30 min at 4°C. The cell lysate was applied to a 5 ml NiCl, chelating
sepharose column, equilibrated with 50 mM HEPES, pH7.5, 0.3 M NaCL KDR was
eluted using the seme buffer containing 0.25 M imidazole. Column fractions were

PR e R AR o mmammr i
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analyzed using SDS-PAGE and an ELISA assay (below) which measures kinase
activity. The purified KDR was exchanged into 25mM HEPES, pH7.5, 25SmM
NaCl, 5 mM DTT buffer and stored at -80°C.

Human Tie-2 Kinase Production and Purification

The coding sequence for the human Tie-2 intre-cellular domain (aa775-1124)
was generated through PCR using cDNAs isolated from human placenta as a
template. A poly-His, sequence was introdoced at the N-terminus and this construct
was cloned into tranafection vector pVL 1939 at the Xba 1 and Not 1 site.
Recombinant BV was generated through co-transfection using the BaculoGold
Transfection reagent (PharMingen). Recombinant BY was plaqus porified and
verified through Western analysis. For protein prodnction, SF-9 insect cells were
grown in SF-900-II medium at 2 x 10%ml, and were infected at MOI of 0.5.
Purification of the His-taggoed kinase used in screening was analogous to that
described for KDR.

Human Flt-1 Tyrosine Kinase Production and Purification

The baculoviral expression vector pVL.1393 (Phar Mingen, Los Anggles,
CA) was used. A mucleotide sequence encoding poly-His6 was placed 5° to the
nucleotide region encoding the entire intracellular kinase domain of hurmnen Fli-1
{smino acids 786-1338). The mucleotide sequence encoding the kinase domasin was
generated through PCR using cDNA libraries isolated from HUVEC cells. The
histidine residucs enabled affinity purification of the protein in & manner analogous
to that for KDR and ZAP70. SF-9 insect cells were infected at a 0.5 multiplicity
and harvested 48 hours post infection.

EGFR Tyrosine Kinase Source :

EGFR was purchased from Sigma (Cat # E-3641; 500 units/S0 I and the
EGF ligand wes scquired from Oncogene Research Prodncty/Calbiochem (Cat #
PFO11-100).

Expression of ZAP70
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The baculovirl expression vector used was pVL1393 (Pharmingen, Los
Angeles, Ca.). The nucleotide sequence encoding amino acids M(H)6 LVPR,S was
placed 5' to the region encoding the entirety of ZAP70 (amino acids 1-619). The
nucleotide sequence encoding the ZAP70 coding region was generated through PCR
5 using cDNA libraries isolated from Jurkat immortalized T-cells. The histidine
residues enabled affinity purification of the protein (vide infra). The LVPR,S bridge
constitutes a recognition sequence for proteolytic cleavage by thrombin, enabling
removal of the affinity tag from the enzyme. SF-9 insect cells were infected ata
multiplicity of infection of 0.5 and harvested 48 hours post infection.
10 Extraction and purification of ZAP70
SF-9 cells were lysed in 2 buffer consisting of 20 mM Tris, pH 8.0, 137 mM
NeCl, 10% glycerol, 1% Triton X-100, 1 mM PMSF, 1 pg/ml leupeptin, 10 pg/ml
aprotinin end 1 mM sodium orthovanadste. The soluble lysate was applied to &
chelating sepharose HiTrap column (Pharmacia) equilibrated in 50 mM HEPES, pH
15 7.5, 03 M NaCl Fusion protein was cluted with 250 mM imidazole. The enzyme

was stored in buffer containing 50 mM HEPES, pH 7.5, 50 mM NaCl and 5 mM
DTT.

Lek source

20 Lck or truncated forms of Lek may be commercially obtained ( ¢.g. from
Upstate Biotechnology Inc. (Saranac Lake, N.Y) and Santa Cruz Biotechnology Inc.
(Santa Cruz, Ca.)) or purified from known natural or recombinsnt sources using
conventional methods,

O0LTYS50 99EELS60

25 Enzyme Linked Immmosorbent Assay (ELISA) For PTKs
BEnzyme linked immunosorbent assays (ELISA) were used to detect and
measure the presence of tyrosine kinase activity. The ELISA were conducted
according to known protocols which are described in, for example, Voller, ef al.,
1980, "Enzyme-Linked Immunosorbent Assay,” In: Manual of Clinical Immunology,
30 2ded, edited by Rose and Friedman, pp 359-371 Am. Soc. of Microbiology,
Washington, D.C.
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The disclosed protocol was adapted for determining activity with respect to a
specific PTK. Por example, preferred protocols for conducting the ELISA
experiments is provided below. Adaptation of these protocols for determining &
compound’s activity for other members of the receptor PTK family, as well as non-
receptor tyrogine kinases, are well within the abilities of those in the art. For
purposes of determining inhibitor selectivity, a universal PTK substrate (e.g.,
random copolymer of poly(Ghu, Tyr), 20,000-50,000 MW) was employed together
with ATP (typically 5 uM) at concentrations approximately twice the apparent Km
in the assay,

The following procedurs was uscd to assay the inhibitory effect of
compounds of this invention on KDR, Flt-1, Fit-4/VEGFR-3, Tie-2, EGFR and
ZAP70 tyrosine kinase activity:

Baffers and Solutions:

PGT: Poly (Glu,Tyr) 4:1

Store powder at -20°C. Dissolvo powder in phosphate buffered saline (PBS) for
50mg/ml solution. Store Iml sliquots ot -20°C. 'When making plates dilute to
250pg/ml in Gibco PBS.

Reaction Buffer: 100mM Hepes, 20mM MgCl,, 4mM MnClL,, SmM DTT,
0.02%BSA, 200pM NaVO,, pH 7.10

ATP: Store aliquots of 100mM at -20°C. Dilute to 20uM in water

Washing Buffer: PBS with 0.1% Tween 20

Antibody Diluting Buffer: 0.1% bovine serum albumin (BSA) in PBS

TMB Sabstrate: mix TMB substrate and peroxide solutions 9:1 just before use or use
K-Blue Substrate from Neogen

Stop Solution: 1M Phosphoric Acid

Procedure
.  Plate Preparation:

Dilute PGT stock (S0mg/ml, frozen) in PBS to & 250ug/ml. Add 125l per well of
Corning modified Aat bottom high affinity ELISA pletes (Coming #25805-96). Add
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1251 PBS to blank wells, Cover with sealing tape and incubate ovemnight 37°C.
Wash 1x with 2501 washing buffer and dry for about 2hrs in 37°C dry incubator.
Store coated plates in sealed bag at 4°C until used.

2. Tyrosine Kinase Reaction:

-Prepare inhibitor solutions at a 4x concentration in 20% DMSO in water,
-Prepare reaction buffer

-Prepare enzyme solution so that desired units are in 50ul, e.g. for KDR make to [
ng/ul for a total of 50ng per well in the reactions. Store on ice.
-Make 4x ATP solution to 20uM from 100mM stock in water. Store on ice
-Add 50pl of the enzyms solution per well (typically 5-50 ng enzyme/well
depending on the specific activity of the kinsse)

-Add 25p] 4x inhibitor

-Add 251 4x ATP for inhibitor assay

-Incubate fior 10 mimites at room tempersture

~Stop reaction by adding 50u1 0.05N HC! per well

~-Wash plate

**Final Concentrations for Reaction: SpM ATP, 5% DMSO

3. Antibody Binding

-Dilute 1mg/ml aliquot of PY20-HRP (Pierce) antibody (s phosphotyrosine
antibody) to 50ng/ml in 0.1% BSA in PBS by a 2 step dilution (100x, then 200x)
-Add 100ul Ab per well. Incubate 1 hr at room temp. Incubate 1br at 4°C.
~Wash 4x plate

4, Color reaction

-Prepare TMB substrate and add 100yl per well
-Monitor OD at 650mm until 0.6 is reached

-Stop with 1M Phosphoric acid. Shake on plate reader.
-Read OD immediately at 450nm
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Optimal incubation times and enzyme reaction conditions vary slightly with
enzyme preparations and are determined empirically for each lot.

For Lek, the Reaction Buffer utilized was 100 mM MOPSO, pH 6.5, 4 mM MnCl,,
20 mM MgCl,, 5 mM DTT, 0.2% BSA, 200 mM NaVO, under the analogous assay
conditions.

Compounds of formula I may have therapeutic utility in the treatment of
diseases involving both identified, including those not mentioned herein, and as yet
unidentified protein tyrosine kinases which are inhibited by compounds of formula L.
All compounds exemplified herein significantly inbdbit KDR kinase at
concentrations of 50 micromolar or below. Some compounds of this invention also
significantly inhibit other PTKs such as lck at concentrations of 50 micromolar or
below.

Cdc2 source

Ths human recombinsnt enzyme and assay buffer may be obtained
commercially (New England Biolabs, Beverly, MA. USA) or purified from known
natural or recombinant sources using conventional methods.

Cdc2 Assay

The protocol used was that provided with the purchased reagents with minor
modifications. In brief, the reaction was carried out in a buffer consisting of 50mM
Tyis pH 7.5, 100mM NaCl, 1mM BGTA, 2mM DTT, 0.01% Brij, 5% DMSO and
10mM MgCl, (commercial buffer) supplemented with fresh 300 uM ATP (31
HCi/ml) and 30 pg/ml histone type [liss final concontyations. A reaction volome of
80uL, containing units of enzyme, was rum for 20 mirmtes at 25 degrees C in the
preseace or absence of inhibitor. The reaction was terminated by the addition of
120pL of 10% acetic acid. The substrate was separated from unincorporated label
by spotting the mixtore on phosphocellulose paper, followed by 3 washes of 5
minutes each with 7SmM phosphoric acid. Counts were measured by a betacounter
in the presence of liquid scintillant.
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Certain compounds of this invention significantly inhibit cdc2 at concentrations
below 50 uM.

PKC kinase source
The catalytic sabunit of PKC may be obtained commercially (Calbiochem).

PKC kinasc assay

A radioactive kinase assay was employed following a published procedure
(Yasuda, L, Kirshimoto, A., Tanaks, S., Tominags, M., Sakurai, A., Nishiznka, Y.
Biochemical and Biophysical Research Communication 3:166, 1220-1227 (1990)).
Briefly, all reactions were parformed in a kinase buffer consisting of 50 mM Tris-
HCl pH7.5, 10mM MgCl,, 2mM DTT, 1mM EGTA, 100 uM ATP, 8 uM peptids,
5% DMSO and P ATP (8Ci/mM). Compound end enzyms were mixed in the
reaction veasel and the reaction initisted by addition of the ATP and substrate
mixture. Following termination of the reaction by the addition of 10 pL stop buffer
(5 mM ATP in 75mM phosphoric acid), & portion of the mixture was spotted on
phosphocellulose filters. The spotted samples were washed 3 times in 75 mM
phosphoric acid at room temperatare for 5 to 15 minutes. Incorporation of
radiolabel was quantified by liquid scintillation counting,

Erk2 enzyme source

The recombinant murine enzyme and asssy buffer may be obtained
commercially (New England Biolabs, Beverly MA. USA) or purified from known
nstural or recombinant sources using conventional methods.

Erk2 enzyme assay

In bricf, the reaction was carried out in a buffer consisting of 50 mM Tris pH
7.5, 1mM EGTA, 2mM DTT, 0.01% Brij, 5% DMSO and 10 mM MgCl,
(commercial buffer) supplemented with fresh 100 pM ATP (31 pCi/ml) and 30pM
myulin basic protein under conditions recommended by the supplier. Reaction
volumes and method of assaying incorporated radioactivity were as deseribed for the
PKC assay (vide supra).
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In Vitro Models for T-cell Activation

Upon activation by mitogen or antigen, T-cells are induced to secrete IL-2, a
growth factor that supports their subsequent proliferative phase. Therefore, one may
measure either production of IL-2 from or cell proliferation of, primary T-cells or
appropriate T-cell lines as a surrogate for T-cell activation. Both of these assays are
well described in the literature and their parameters well documented (in Current
Protocols in Immunology, Vol 2, 7.10.1-7.11.2).

In bricf, T-cells may be activated by co-culture with allogenic stirmlator
cells, a process termed the one-way mixed lymphophocyte reaction. Responder and
stimulator pesipheral blood mononuclcar cells are purified by Ficoll-Hypaque
gradient (Pharmacis) per directions of the manufactorer. Stimulator cells are
mitotically inactivated by treatment with mitomycin C (Sigma) or gamma
irradiation. Responder and stimulator cells are co-cultured at a ratio of two to one in
the presence or absence of the test compound. Typically 10° responders are mixed
with § x 10* stimulators and plated (200 pl volume) in a U bottom microtiter plate
(Costar Scientific). The cells are cultured in RPMI 1640 supplementad with either
heat inactivated fetal bovine serum (Hyclone Laboratories) or pooled humen AB
serum from male donors, 5 x 10°M 2mercaptoethanol and 0.5% DMSO, The
cultures are pulsed with 0.5 uCi of >H thymidine (Amersham) one day priar to
hervest (typically day three). The cultures are harvested (Betaplate harvester,
Wallac) and isotope uptake essessed by liquid scintillation (Betaplate, Wallac).

The same culture system may be used for assessing T-cell activation by
measurement of IL-2 production. Eighteen to twenty-four hours after culture
indtiation, the supermatants are removed and the IL-2 concenivation is measared by
ELISA (R and D Systems) foliowing the directions of the manufacturer.

In-vivo Models of T-Cell Activation

The in vivo efficacy of compounds can be tested in animal models known to
directly measure T-cell activation or for which T-cells have been proven the
effectors. T-cells can be activated in vivo by ligation of the constant portion of the
T-cell receptor with a monoclonal anti-CD3 antibody (Ab). In this model, BALB/c
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mice are given 10pg of mnti-CD3 Ab intraperitoneally two hours prior to
exsanguination. Animals to receive a test drug are pre-treated with a single dose of
the compound one hour prior to anti-CD3 Ab administration. Serum levels of the
proinflammatory cytokines interferon-y (IFN- ¥) and tumor necrosis
factor-a(TNF-a), indicators of T-cell activation, are messured by ELISA. A similar
model employs in vivo T-cell priming with a specific antigen such as keyhole Empet
hemocysanin (KLH) followed by a secondary in vitro challenge of draining lymph
node cells with the seme antigen. As previously, measurement of cytokine
production is used to assess the activation stats of the cultured cells. Briefly,
C57BL/6 mice are immumized subcutaneously with 100 pg KLH emulsified in
complete Freund's adjuvant (CFA) on day zero. Animals are pre-treated with the
compound ons day prior to immunization and subsequently on days one, two and
three post imonmization. Draining tymph nodes are harvested on dsy 4 and their
calls cultured st 6 x 10°per m in tissue cultare medium (RPMI 1640 supplemented
with hest inactivated fietal bovine serum (Hyclane Laboratories) 5 x 109 M
2-mercaptocthanol and 0.5% DMSO) for both twenty-four and forty-eight hours.
Culture supernatents are then sssessed for the autocrine T-cell growth factor
Interleukin-2 (IL-2) and/or IFN-y levels by ELISA.

Lead compounds can also be tested in animal models of human disease.
These are exemplified by experimenta! auto-immune encephalomyelitis (EAF) and
collagen-induced arthritis (CIA). EAE models which mimic aspects of human
multiple sclerosis have been described in both raty and mice (reviewed FASEB J.
5:2560-2566, 1991; murine model: Lab. Invest. 4(3):278, 1981; rodent model:J.
Tmmunol 146(4):1163-8, 1991 ). Briefly, mice or rats are immunized with an
emulsion of myelin basic protein (MBP), or neurogeuic peptide derivatives thereof,
and CFA. Acuie disease can be induced with the addition of bacterial toxins
such as bordetella pertussis. Relapsing/remitting diseass is induced by adoptive
transfer of T-cells from MBP/ peptide immunized animals.

CIA may be induced in DBA/1 mice by immunization with type II collagen (J.
Immunol:142(7):2237-2243). Mice will develop signs of arthritis as early as ten days
following antigen challenge and may be scored for as long as ninoty days after
imummnization, In both the EAB and CIA models, a compound mey be administered
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cither prophylactically or at the time of diseasc onset. Efficacious drugs should reduce

severity and/or incidence.

Certain compounds of this invention which inhibit ane or more angioganic
receptor PTK, and/or a protein kinasc such as lck involved in mediating
inflammatary responses can reduce the severity and incidence of arthritis in these
models.

Compounds can also be tested in mouse allograft models, either akin
(reviewed iz Amn. Rov. Immumol., 10:333-58, 1992; Transplantation: 57(12):
1701-17D6, 1994) or heart (Am.J.Anat.:113:273, 1963). Briefly, full thickness skin
grafia are transplanted from CS7BL/6 mice to BALB/c mice. The grafts are
examined daily, beginning at day six, for evidence of rejection. In the mouse
neonatal hesrt transplant model, neonatal hearts are ectopically transplamted from
C57BL/6 mice into the ear pinnse of adult CBA/J mice. Hearta start to beat four to
seven days post transplentation and rejection may be assessed visually using a
dissecting microscope to look for cessation of beating.

Cellular Receptor PTK Assays

The following celinlar sssy was usod to determine the level of activity and
effect of the different compounds of the present invention on KDR/VEGFR2.
Similar receptor PTK assays employing a specific ligand stimulus can be designed
along the same lines for other tyrosine kinases using teclmiques well known in the
art.

VEGF-Induced KDR Phosphorylation in Humean Umbilical Vein Endothelial
Cells (HUVEC) as Measured by Westemn Blots:

1. HUVEC cells (from pooled donors) were purchased from Clonetics
(San Diego, CA) and cultured according to the mamficturer directions. Only early
passages (3-8) were used for this assay. Cells were cultured in 100 mm dighes
(Falcon for tissue culture; Becton Dickinson; Plymouth, England) using complete
EBM media (Clonetics).

2 For evaluating a compound's inhibitory activity, cells were
trypsinized and seeded at 0.5-1.0 x 10’ cells/well in each well of 6-well cluster
plates (Costar; Cambridge, MA).
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3. 3-4 days after seeding, plates were 90-100% confluent. Medium was
removed from all the wells, cells were rinsed with 5-10ml of PBS and incubated 18-
24h with 5ml of EBM base media with no supplements added (i.c., sorum
starvation).

4 Serial dilutions of inhibitors were added in 1ml of EBM media
(25uM, 5uM, or 1pM final concentration to cells and incubeted for ono hour at 37°
C. Human recombinant VEGF,, ( R & D Systems) was then added to all the wells
in 2 ml of EBM medivm at a final concentration of 50ng/ml and incubated at 37°C
for 10 minutes. Control cells untreated or treated with VEGF only were used to
assess background phosphorylation and phosphorylation induction by VEGF.

All wells were then rinsed with 5-10ml of cold PBS containing 1mM Sodium
Orthovanadate (Sigma) and cells were lysed and scraped in 200pl of RIPA buffer
(SOmM Tyis-HC1) pH7, 150mM NaCl, 1% NP-40, 0.25% sodium deoxycholate,
1mM EDTA) contsining protease inhibitors (PMSF 1mM, aprotinin 1pg/ml,
pepstatin 1pg/ml, leupeptin 1pg/ml, Na vanadate 1mM, Na fiworide I mM) and
1pg/ml of Dnase (all chemicals from Sigma Chemical Company, St Louis, MO).
The lysate was spun at 14,000 rpm for 30min, to eliminate nuclei.

Equal amounts of proteins were then precipitated by addition of cold (-20°C)
cthano] (2 volumes) for a minimum of 1 hour ar a maximmum of ovemight. Pellets
wero reconstituted in Laemli sample buffer conteining 5%p-mercaptoethanol
(BioRed; Herculea, CA) and boiled for Smin. The proteins were resolved by
polyacrylamide gel electrophoresis (6%, 1.5mm Novex, San Deigo, CA) and
transferred outo a nitrocelluloge membrane using the Novex system. After blocking
with bovine serum albuntin (3%), the proteins were probed ovemight with anti-KDR
polyclonal antibody (C20, Santa Cruz Biotechnology; Santa Cruz, CA) or with anti-
phosphotyrogsine monoclonal antibody (4G10, Upstate Biotechnology, Lake Placid,
NY) at 4°C, After washing and incubating for 1 hour with HRP-conjugated F(ab), of
goat anti-rabbit or goat-anti-mouse IgG the bands were visualized using the emission
chemiluminescience (ECL) system (Amersham Life Sciences, Arlington Height, IL).
Certain examples of the present invention significantly inhibit cellular VEGF-
induced KDR tyrosine kinase phosphorylation at concentrations of less than 50 pM.
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In vivo Uterine Edemna Model

This assay measures the capacity of compounds to inhibit the acute incresse
in uterine weight in mice which occurs in the first few hours following estrogen
stimulation. This esrly onset of nterine weight increase is known to be due to edoma
cansed by increased permesbility of utering vasculature. Cullinan-Bove and Koss
(Bndocrinology (1993), 133:829-837) demonstreted a close temporal relationship of
estrogen-stimulated uterine ederna with increased expression of VEGF mRNA in the
uterus. Thess regnits have boen confirmed by the use of nentralizing maonoclional
antibody to VEQF which significantly reduced the acute increase in uterine weight
following estrogen stimulation (WO 97/42187). Hence, this system can serve asa
modet for in vivo mhibition of VEGF signalling end the associated
hyperpermeability and edema.

Materials:  All hormones were parchased from Sigma (St. Lozia, MO) or Cal
Biochunﬂaloﬂg&)ulyuplﬁlizdpuwdm'mdwmdinsmmppﬁ-
instructions.

Vehicle componeats (DMSQ, Cremsphor BL.) were purchased from Sigma (St.
Louis, MO).

Mice (Balb/c, 8-12 weeks old) were purchased from Taconic (Germantown, NY)
and housed in a pathogen-freo animsl facility in sccordance with institational
Anims] Care and Use Cormmittes Guidelines.

Method:

Day 1: Balb/c mice were given an intraperitoneal (iLp.) injoction of
12.5 imits of pregnast mare’s serum gonadotropin (PMSG).

Day 3: Mice recaived 15 units of human chorionic gonadotropin
@CG)ip.

Day 4: Mice were randomized and divided imto groups of 5-10. Test

compounds wexe administered by i.p., i.v. or p.o. routes depending on solubility and
vehicle at doscs ranging from 1-100 mg/kg. Vehicle control group received vehicle
only and two groups were lafl untrested.
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Thirty minutes later, experimental, vehicie and one of the untreated groups
were given an Lp. injection of 178-estradiol (500 ug/kg). After 2-3 hours, the
animals were sacrificed by CO, inhalstion. Following a raidline incision, each
uterus was isolated and remaved by cuiting just below the cervix and at the junctions
of the uterus and oviducts. Fat and connoctive tissuo were remaved with care not to
disturb the integrity of the uteras prior to weighing. Mean weights of treated groups
waro compared to untreated or vehicle treated groups. Significance was determined
by Student’s test. Non-stimmiated control gronp was used to monitor estradiol
response.

Results demonstrate that certain compounds of the presem imvention inhibit
the formation of edemna when administered systemically by various routes,

Cextain compounds of this invention which are inhibitors of sngiogenic
receptor tyrosine kinases can also be shown active in a Matrigel implant model of
ncovascularization. The Mxtrigel neovascularization mode] involves the formation
of new blood vessels within a clear “marble™ of extracellular matrix implanted
subcutaneously which is induced by the presence of proangioganic fiactor producing
tumor cells (for exsmpies see: Passsniti, A., of a/, Lab. Investig, (1992), 67(4), 519-
528; Anat. Rec. (1997), 249(1), 63-73; Int. J. Cancer (1995), 63(5), 694-701; Vasc.
Biol (1995), 15(11), 1857-6). The model preferably runs over 3-4dsys and
endpoints inciude macroscopic visual/image scoring of neovascularization,
(Drabkin method) following removel of the implant versas controls from snimals
untreated with inhibitors. The mode] may altematively employ bFGF or HGF as the
stimulus.

Certain compounds of this invention which inhibit cos or more oncoganic,
protoancogenie, or proliferation-dependent protein kinases, or angiogenic receptor
PTK also inhibit the growth of primary murine, rat or humesn xenograft tumors in
mice, or inhihit metastagis in murine models.

81
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EXAMPLES
L Synthesis

There are two general approaches to the synthesis of the ring systems of the
compounds of formula I that have been set forth in U.S. Patent 3,843,665 and U S.
Patent 3,843,666.

In U.S. Patent 3,843,665, cyclization of the pyrszole ring is affected by
heating compounds of formula II with an aromatic sulfonylhrydrezide of formmla I
in ap inert golvent and a catalytic smount of an scid. The reaction is carried out fora
period of 5 to 30 hours preferably at a temperature of 75°C to 100°C snd gives
compounds of formula L

14 m
wherein:
kis 0, 1,2; Ry is » lower alkyl; and X, R,, m, ring A and B are as previoualy
defined. Compounds of formula IT are prepared by treating an appropriately
fonctionalized compounnds of formmila IV with an aldehyde of formuls V in the
presence of sn acid or base catalyst (Braun, R. A_; Mosher, W. A. J. Amer. Chem.

( m

v \4
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A second method of preparing the ring systems of the compounds of formula I is set
forth by U.S. Patent 3,843,666 where compounds with the general formula V] are
heated to 75° to 175°C with a catalytic amount of an orgenic carboxyiic acid or sn

5§ organic sulfonic acid in an inert solvent such as an aromatic hydrocarbon for a
period of 6 0 24 hours,

10 wherein: X, R,, m, ring A and B are as previously defined.
Compounds of formula VI are prepared by treating compounds of the general
formula VII with hydrarine in an inert solvent. The reaction is carried out at 15° to
20°C for a period of up to 24 hours.

ODALTSO"99EELS5060

15

Alternativaly compounds of formula 1 may be prepared directly by reacting
a compound of formula VI with hydrazine without isolating the compomnd of
formula VI, for exsmple by heating a compound of formula VII with hydrazine in sn
inert solvent, ¢.g. methanol, in the presence of an acid catalyst, e.g. acetic acid, at a
20 temperature in the mage from 60°C to the boiling point of the inext solvent
employed.
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Compounds of formula I may also be prepared by reacting a compound of '
formula XVI

X, R, m, ring A and B are as previonsly defined with hydrazine in an inert solvent
o.g. methanol, at a temperature in the range of from 15°C to the boiling point of the
inert solvext amployed.
Compounds which have the general formula VII are prepared by treating a
10  compound of formula VIII with an aldehyde of formula V under basic conditions.
The reaction is carried out in an inert solvent at a temperature between 5°C and 10°C
for a period of 3 to 6 hours,

via

QOLTS0" 99EELS6D

wherein:
15 Vs any conventional leaving group, such as chlorine, bromine, iodine, tosylate or
mesylate and X, and ring A aro as previously defined .

Compoumnds of formula VII may also be prepared by reacting a componnd of
formula II with sn epoxidizing agent, for example hydrogen peroxide, in an inert
solvent, for example methanol, dichloromethans, water or mixtures thereof, at a

20 tempersature in the renge of 0° to 100°C optionally in the presence of a base, for
example sodium hydroxide.

Cyclization of VI can also be effected by treatment with & mineral acid such
a8 hydrochloric acid, sulfuric acid or phosphoric acid. The reaction is carried out in
a lower alkanol at a temperature between 15°C to 20°C for a period of 12 to 48

25 hours. The product of the reaction, IX, can then be sromatized to I by heating to a
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temperature of 50°C to 150°C with an organic carboxylic acid or an organic sulfonic
acid in s streight chain ether or cyclic ether for the period of 8 to 30 hours.

Compound IX can be discetylated by treatment with an acid anhydrids of
formula (RxC0)20 (X) in which R, is a C1_4 alky! group in an inest solvent such as
an aromatic hydrocarbon at a temaperature between 35°C to 200°C for a period of 5

to 8 hours to give a compound of formnla XT.
10

ONLFSO" 99EELSS0

Compound XI can then be aromatized to compound XTI by hesting to a
temperature of 35°C to 200°C with a mineral acid or an organic acid in an inert
15  solvent for the period of 4 to 8 hours. Finally, compound XII can be converted to I
by heating to a temperature of 50°C to 150°C in an inext solvent such as water ora
lower alcohol in the prescuce of an alkali metal or sn alkali metal hydroxide for the
peziod of 8 to 30 hours.
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Compounds with the general formula I can be cyclized to compounds of
formula XIIT by reaction with hydrazine in an inert solvent, for example methanol, at
2 temperature in the range of 35-150°C.

Compounds of formule I may be propared by rescting a compound of
formuls XTI with a delrydrogenating agent, for example sulphur, oxygen, palladium,
manganese dioxide or lead dioxide optionally in the presence of an inert solvent, for
exsmple & hydrocarbon, at @ temperature in the range of 15 to 250°C.

Specific examples of the above transformations can be found in U.S. Patents
3,843,665 and 3,843,666.

The bridging carbonyl can be transformed to a methylene group via a Wolf-
Kishner reduction of the comresponding hydrezone (Mosher, W.A., Tawfik, B.-Z.,
Lipp, D. W. J. Org. Chem. 1971, 36, 3890).

Additional methods for fimctionalization of the tridging carbonyl and
specific examples can be found in Japenese Patent Application JP 60 130521 Az,
and B. Loev, U.S. Patent 3,004,983 (1960).

Compounds of formula I may be prepared by reacting a compound of
formula XTIV
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with a strong base, for example n-butyllithium at a temperature in the range of -78°C
to 25°C, followed by reaction with a compound of formula:

wherein B is as previously defined and G represents a C1 g alkoxy group or an aryl
which is optionally substituted with 8 halo.

In an alternative approach, B can be added to a compound represented by
structural formula XVII using the conditions set forth in Table 11 (see Schames I):

S oo

ux
. SCHEMEI
TABLE 11
By | XV Buse | o | Contitions | YEROf
PA(PPh3)¢ | 100 deg, 20 h
| @O | xros 5 mDMF | 3%
(x12mol) | &15mob) m(:m (umderNg) | Gclat=d)
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Pd(PPha) | 100 deg, 24 h

: | @ O== | Ko 5 inDMF | 2%

(x 1.5 mol) {x 1.5 mol) n(:l%) (:dﬂ'Nz) (isolsted)
s | O | xpoe | pp | 100%m | Sael

(xlzmnl) (x 1.5 mol) (Ks (under N2) by TLO)

mol%)

AT PA(PPEo)s | 100 deg Small

Y wizme "‘?:2“"’ n(:nss) (ﬂ) by TLO)

In general, protection of the pyrazole ring of XVII before addition of B
improves the product yield. For exsmple when the pyrazole ring of XV is
protected with di(p-methoxyphenyl)methy] the yield is significantly improved (see

Table 12).
TABLE 12

Yield of
Entry Xvi Base Pdcatalyst | Conditions protected
XX

100 deg, 15h
(O~ | xros | rarmy | 1% 8%
: x12mol) | (x15mal) | (x5 mol¥) (m) (isolated)
2 KsPOs | pagrrmae | 109CCE 4R | g9y
@1Smo) |@15moD | xSmork) | oy | Geolased)

PACI2(PP3 | 100deg.29h
K3POs : 0%

]l 7] in DMF .

(x12moh | X15maD) | o sinink) | (mderny) | Uolat=d

100 dog, 32
G-Oe= | xoros | roprop | 0%
Y| &iZmep |®1SmoD [ (xS mom) (mz) (isolated)
100deg, 24h |  Small

K3POs | Pd(PPms)e | 7 o<E

5 in 1,4-dioxane amount
(xlzml) (ll.Sllﬁl) (xSmol%) (lﬂdﬂ'm) (by TLO)

100 deg, 21
6 | GO | xpo« | raprmp inZmethory- | 80%
(x12mof) | (x1-5mal) | (xS malX) (m) (isolated)

2
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100 deg, 61
(o | koos | pageenas | 100908.6 %
"] &iZmey | @LImoD | xS meik) (mderNy) | (0bted)

100 deg, 24 |  Small
8 F e | wrod | puerem indg'm amount

Compounds of formmla IV, VIII, XTIV, XV and XV1 sre commercially
available or may be prepared by methods known to those skilled in the ast.

Compounds of formula I in which X represents SO, or SO2 may be prepared

6 by oxidizing a compound of formula I in which X represents S by methods known to
those skilled in the art for example by using an appropriate samber of molar
equivalents of 3-chloroperbenzoic acid.

Compounds of formula I in which X represants a group of formnls -
C=NOR7 may be prepared by reacting a compound of formmla I in which X

10  represents carbonyl, with & compound of formula H2NOR7 by methods known to
those skilled in the art.

Compounds of formula I in which B is 4-pyridy]l may be further
functionalized in the 2-position of the pyridine ring by methods known to those
skilled in the art, for example, via pyridine-N-axide mediated rearrangements.

15 Cartain substituents in compovnds of formula I may be intarconverted by
methods known to those skilled in the art. For example alkoxy snbstituents may be
reacted with a suitable ether cleaving reagent for example hydrobromic acid, boron
tribromide or pyridine hydrochloride to give a compound of fornmla I with s
hydroxy substituent. Atternatively compounds of formula I with an alkoxy

20  substituent may be prepared by alkylating compounds of formuia 1 which have &
hydroxy substituent. An sliphatic hydraxy group can be converted into a good
leaving group by reacting it with tosyl chloride or mesyl chloride. The leaving
group can then be displaced with a mucleophile such as a primary or secondsry
amine under basic reaction conditions. Aliphatic halo subatituents can also be

25 displaced by nucleophilic reactants such as primary or secondary amines.
Carboxylic ester substitnents may be converted into carboxy or amide subatituents
and carboxylic acid substituents may be converted into carboxylic ester or amide

ODLFYSO" SYEELSAD
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substituents. An cster substituent can be converted to a hydroxymethyl group by
treating the ester with a reducing agent snch as DIBAL-H. A Swemn oxidation can
be used to convert & hydroxyl group to an aldehyde or a ketone. An aldelryde can be
converted to an emide by treating the aldehyde with a primary or secondary amine
under basic conditions. An amide can be converted to an amine by treatment with a
reducing agent such a hydrogen in the presence of a PtO, catalyst. Nitro substitnents
may be reduced to amines and amines may be acylated by methods known to those
skilled in the art.

It will be appreciated by those skilled in the art that certain substituents may
react with some of the reagents described in the above processes. In such cases an
alternative process should be used ar the reactive substituent should be protected
prior to the reaction and deprotected after the reaction.

The invention is illustrated by the following Examples which are given by way
of examnple only. The final product of each of these Examples was characterized by
one or more of the following procedures: high performance liquid chramatography;
olemental analysis, nuclear magnetic resonance spectroscopy, infrered spectroscopy
and high resolution mass spectroscopy. The following ablweviations are used

IMS = industrial methylated spirit
LCMS =liquid chromatography/mass spectroscopy.

Examplc 1

8) A mixture of indan-1-one (10.0 g), ethanol (35 ml), hydrazine hydrate
(10.0 ml) snd glacia] acetic acid (2.0 ml) was boiled under reflux under
nitrogen for 1 hour. The mixture was cooled to 20°C and the mixture
concentrated under reduced pressure to give a solid which was collected by
filiration to give indan-1-one hydrazone, m.p. 84-86°C.

b) A solution of n-butyllithium (15.0 ml of a 2.5M solution in hexane) was
added dropwise to a mixture of the hydrazone from a) (1.82 g) in
tetrahydrofuran (40 ml) at 0°C under nitrogen with stirring. The mixture was
stirred at 0°C for 0.5 hours and then methyl 3,4,5-trimethoxybenzoate
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(1.41 g) was added dropwise over 10 minutes and the mixture was stirred at
0°C for 20 minntes. Dilute hydrochioric acid (40 ml, 3M) was added and the
mixture was boiled under reflux for 1 hour. The mixture was cooled to
ambient tamperature and separated. The aquecus layer was neutralized with
sodium bicarbonate and extrected with ether to give a brown oil. The oil was
purified by flash column chromatography on silica using ethyl
ecetate/petrolenm ether (1:4) as the mobile phase to give 3-(3,4,5-
trimethoxyphenyi)-1,4-dihydroindeno{1,2-c}-pyrazole, m.p.185-187°C.

10 Example2

16

0

b)

In a similar manner to Example 1, indan-1-one ydrazone (3.55g) was
dissolved in tetrshydrofursn (80ml) st 0°C under nitrogen with stirring. n-
Butyllithium (28.8ml of a 2.5M solution in hexane) was added to the solution
and the mixtare was stirred at 0°C for 0.5h. Bthyl 3-methoxybenzoate
(2.16g) was added, followed by 3M hydrochloric acid (80mI) snd the
mixture was worked up as described in Example 1 to give 3-(3-
methoxyphenyl)-1,4-dihydroindeno{1,2-c]pyrazole, m.p. 172-174°C.

A solution of boron tribromide in dichloromethane (4.58m] of a 1M solution)
was added with stirring to a suspension of the produoct from a) (0.30g) in
dichloromethane (30ml) at -40°C with stirring under nitrogen. The mixture
was stired at between -40°C and -20°C for 0.5h end then warmed to gsmbient
temperature. The mixture was stirred at ambient temperaturs for 0.5h and
then poured into methano] 100ml. Silica was addad and the mixtnre was
preabsarbed onto silica and then purified by flash column chromatography
using ethryl acetatefpetroleum ether (1:2.5 incressing the propartion of ethryl
acetate until 100% ethyl acetste was reached snd finally using ethyl
acetate/methanol (1:1)). Appropriate fractions were collected, combined and
recrystallized from ethanol to give 3-(1,4-dihydroindeno-[1,2-c]pyrazol-3-
yDphenol, m.p. 302-304°C. '

.. = e - shew LREL AL L e LR LT L
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A mixture of 2-benzoylbenzo{b]jthiophen-3(2H)-one (1.50 g, supplicd by the

Maybridge Chemical Company, Tintagel, England) hydrazine hydrate (0.3 mi) and
butan-1-ol (50 ml) was boiled under reflux nader nitrogen for 7.5 hours. The solvent

§ was removed under reduced pressare and the residue was taken up in cthyl acetate,
washed with water, dried, filtered and evaporated to give a solid which was purified
by flash column chromatography on silica using toluene/ethyl scetate (7.5:1) as the
mobile phase. Appropriate fractions were collected, combined and evaporated to
give a solid which was triturated with ether, and filtered to give 3-phenyl-1H-

10  [1]benzothieno[3,2-c]pyrazole, m.p. 236-238°C.

Exampic 4
A solution of 3-chloroperoxybenzoic acid (450 mg, 60% pure) in
dichloromethane (30 ml) was added dropwise with stirring over 15 minutes to a
15  solution of 3-phenyl-1H-[1]benzothieno[3,2-clpyrazole (400 mg) in
dichloromethane (50 ml) at 0-5°C. The mixture was stirred at 5-15°C for 4 hours,
then washed with water, dried and eveporated to give a solid which was purified by
chromatography on silica using petrolcum ethar/ethy] acetate (1:3) as the mobile
phase. Appropriate fractions were collected, combined and evaporated to give a
20 solid which was triturated with cther, and filtered to give 3-phenyl-1H-
[1]benzothieno|3,2-c]pyruzole 4-oxide, m.p. 222-224°C.

Example 5
A solation of 3-chloroperoxybenzoic acid (440 mg, 60% pure) in
25  dichloromsthane (30 ml) was edded dropwise with stirring over 15 minutes to 8
solution of 3-phenyl-1H-[1]benzothienof3,2-clpyrazole (190 mg) in
dichloromethane (30 ml) at 0-5°C. The mixture was stirred at 5-15°C for 4 hours
with more 3-chloroperoxybenzoic acid (220 mg) being added after 2 hours. The
reaction mixture was washed with water, dried, filtered and evaporated to give a
30 solid which was dissolved in ethyl acetate (100 ml), washed with 1M sodium
hydroxide solution (50 ml), then with water and then dried, filtered and evaporated
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to give a solid which was triturated with ether and filtered to give 3-phenyl-1H-
[1Joenzothieno-[3,2-¢]pyrazole 4,4-dioxide, m.p. 266-268°C.

Example 6

A mixture of 3-phenylindeno{1,2-c]pyrazol-4(1H)-one (1.28 g, prepared as
described in JP60-130521), hydroxylamine hydrochloride (0.5 g), sodium acetate
(0.8 g), water (10 ml) and methano] (100 mi) was boiled under refhix for 66 hours.
More hydroxylamine hydrochloride (0.5 g), sodium acetate (0.8 g) and water (10 ml)
were added end the mixture was boiled under reflux for a further 16 hours. Further
hydroxylemine hydrochloride (0.5 g) and sodium acetate (0.8 g) were added and tho
mixture was boiled under reflux for a further 20 hovrs. The mixture was filtared and
the filtrate was concentrated under reduced pressure until crystallization began. The
mixture was cooled and filtered to give a solid which was washed with water snd
dried to give 3-phenylindenof 1,2-c]pyrazol-4(1H)-one oxime, m.p. 280°C (with
decomposition).

Example 7

a) A mixture of indan-1-one (3.3 g), methyl 4-formylbenzoate (5.0 g),
piperidine (0.6 ml) and glacial acetic acid (0.5 ml) was heated on a steam
bath for 3 hours. The solid mass obtained was boiled up in industrial
mothylated spirita (200 ml) and then hot filtered. The solid residue obtained
was washed with indnstrial methylated spirits and dried to give methyl 4-(1-
oxoindan-2-ylidenemethyl)benzoate, m.p. 194-198°C.

b) The product from a) (1.5 g) was suspended in methanol (10 ml) and
dichloromsthane (15 mf) and stirred at 0-5°C whilst 2M sodivm hydroxide
solution (2.7 ml) was added followed by 30% hydrogen peroxide (100 vol.
1.1 ml). The mixture was stirred at 0-5°C for 5 mimtes then at smbient
temperature for 24 hours. Dichloramethane (100 ml) was added to the
mixture which was then washed with brine (2 x 50 ml), dried, filtered and
cvaporated to give methyl 4-(1-oxospiro[indan-2,2’-oxiran]-3'-yl)benzoate,
m.p. 160-163°C. The aqueous phase was scidified with SM hydrochlaric
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acid end extracted with dichloromsthane to give 4-(1-oxospiro[indm-2,2'-
oxiran]-3'-yl)benzoic acid, m.p. 220°C with decompositicn

¢) A mixture of 4-(1-oxospiro[indan-2,2"-oxiren}-3’-yl)benzoic acid (750 mg),
methanol (30 ml) and hydmzine hydrate (0.16 ml) was stirred at ambient
temperature whilst glacial acetic acid (6 drops) were added. The mixture was
boiled under reflux for 24 hours and then allowed to stand at ambient
temperature for 24 hours, then cooled to 0°C and filtered to give methyl 4-

(1,4-dilrydroindeno{ 1 ,2-clpyrazol-3-yl)benxoate, m.p. 224-226°C.

Exsmple 8

4-(1-Oxospiro[indan-2,2"-oxiren}-3'-yD)benzoic acid from Bxample 7b
(780 mg), methanol (50 ml), hydmzine hydrate (0.18 ml) and glacial acetic scid
(6 drops) were boiled under reflux for 24 hours. The mixture was cooled in ice and
filtered to give 4-(1,4-dihydroindeno[1,2-clpyrazol-3-yD)benzoic acid, m.p. >320°C.

Examplo 9

A mixtore of 4(1,4-dihydroindeno{1,2-c]pyrazol-3-yl)benzoic acid (1.05 g)
and dry tetrahydrofiran (30 ml) was stizred at ambjent temperature whilst
tricthylamine (1.1 ml) was added. The mixture was stirred at ambient temperature
for 0.5 h then cooled to 3°C and methyl chloroformate (1.2 ml) was added dropwise
ovexr 5 to 10 minutes at 3-9°C. The mixture was stirred for 1 hour st 3-9°C and then
added to concentrated aqueous ammonis sohition (70 ml, SG 0.880) with rapid
stirring. The mixture was stirred for 2 hours at 5°C snd allowed to warm up to
embient temperature. The mixture was concenirated under reduced pressure and
then treated with 1M sodiumn hydroxide solution (200 ml). The mixture was stirred
for 0.5 hour and then filtered. The solid obtained was stitved with 2M sodiam
hydroxide solution (50 ml) for 6 hours and then allowed to stand at embient
temperature for 18 hours. Ths mixture was filtered to give a solid which was
washed with water and dried. This solid was purified by flash column
chromatography on silica using dichloromethane/industrial methylated
spiritAriethrylamine (25:2.5:1.5) as the mobile phase. The approprisate fractions were
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combined and concentrated to give a residue which was washed with water wnd dried
under vacuum at 40°C to give 4-(1,4-dihydroindenof 1,2-c]pyrazol-3-yl)benzamide,
m.p. 290-293°C.

Examplea 10gud 11

a)

b)

A mixture of N-(1-oxoindan-5-yl)acetemide (10.0 g, obtained from the
Maybridge Chemical Co. Ltd), benzaldehyde (6.73 g), giacial acetic acid
(1.06 2) and piperidine (10.8 ) was heated to 90°C under nitrogen.
Methanol (200 ml) was added and the mixture was cooled and then filtered
to give N-{2-banzylidene-1-oxo-indan-5-yljscetamide (13.47 g).

The product from &) above (9.20 g), dichloramethens (30 mi) and methanol
(30 mI) was stirred ut 20°C before adding 2M sodium hydroxide solution
(15 ml) and hydrogen peroxide (6.6 ral, 100 volumes) with stirring at 20°C,
The mixture was stirred at 20°C for 24 hours. Further hydrogen paraxide
(3 ml, 100 volumes) was added and the mixture was stirred for 24 hours.
was collected by filtration to give N-(1-oxo-3'-phenylspirofindan-2,2'-
oxiran]-5-yDacetamide, m.p. 195-197°C.,

The product from b) (2.0 g) was dissolved in ethanol (30 mI) and then
hydrazine hydrate (0.34 g) was added followed by glacial acetic acid (30
drops). The mixture was boiled under reflux for 5 hours, then cooled. A
solid was collected by filtration and purified by flash columm
chromatogrephy on silica using dichloromethane/methanol (95:5) as the
mobile phase to give N-(3-phenyl-1,4-dihydroindenc{1,2-cjpyrazol-6-
yDacetamide, m.p. 275-276°C as Exsmple 10.

Certain fractions from the chromatography contained another compound in
addition to Example 10, These fractions weye combined and evaporated

under reduced pressure. The residue obtained was dissolved in ethyl acetate
end extracted with 2M hydrochloric acid. The combined acid extracts were
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besified with 2M sodium hydroxide solution and filtered to give 3-phenyl-
1,4-dilrydroindeno[ 1,2-c]pyrazol-6-ylamine, m.p. 228-230°C as Example 11.

Example 12

b)

A mixture of indan-1-one (20.0 g), 4-nitrobenzaldehyde (27.0 g), glacial
acetic acid (3.0 g) and piperidine (3.05 g) wes heated at 95°C under nitrogen
for 3.5 h. The mixture was cooled to 20°C 2nd filtered to give a solid which
was recrystallized from industrial methylated spirit to give 2-(4-
mitrobenzylidens)indan-1-one.

The product from a) (28.0 g) was stirred with dichloromethane (100 ml) and
methanol (100 ml) st 20°C and then 2M sodium hydroxide solution (50 ml)
was added followad by hydrogen peyoxide (20 ml, 100 volumes). The
mixture wasg stirred at 20°C for 24 hours, Further hydrogen peroxide

(10.0 ml, 100 volumes) was added and the mixture was stirred for g further
24 hours. Further hydrogen peroxide (10 ml, 100 volumes) was added and
the mixture was stirred for 64 hours. The reaction mixture was neutralized
with glacial acetic acid and the solid which formed was collected by filtration
and dried to give 3'-(4-nitrophenyl)-1-oxospirofindsn-2,2"-cxirene].

The product from b) (10.0 g) was dissolved in ethanol (180 ml) and hyrazine
hydrate (1.78 g) was added to the solution obtained, followed by glacial
acctic acid (30 drops). The mixture was boiled under reflux for 5 hours and
then cooled to 20°C and stood at this temperature for 18 hours. The solid
was collected by filtration and recryatallized from acetone to give 3(4-
nitrophenyl)-1,4-dihydroindeno[1,2-c]pyrazole, m.p. 267-270°C.

Example 13

" The product from Example 12 (3.0 g) was suspended in industrial methylated

spirit (200 mi) and 5% palladiom on charcoal (250 mg) was added followed by
emmonium formate (2.05 g). The mixture was stirred and heated at 70°C for 3
hours and then cooled to ambient temperature and then filtered. The filtrate was
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concentrated under reduced pressure and triturated with dichloromethans to give 4-
(1,4-dihydroindeno[1,2-c]pyrszol-3-yl)aniline, m.p. 253-254°C.,

Examplo 14

3-(4-Pyridy1)-4,5-dihydro-15-benzo[glindazale (100 mg, compound
commercially available from Aldrich) was dissolved in tetrahydrofiren (5-10 mi)
with warming nd then 3-chlaroperoxybenzoic acid (1.25 molsr equivalents of 70-
75% pure material) was added. The mixture was heated at 55-60°C for 4 hours. A
precipitate was collected by filtretion, washed with tetralrydrofizran and then ether to
give 4-(4,5-dihydro-1H-benzo{glindazol-3-yl)pyridine 1-oxide.

Example 13

The N-oxide product from Example 14 (150 mg) was dissolved in
phosphorua oxychloride (6 ml). The mixture was boiled under reflux for 4 hours.
Excess phosphorus oxychloride was removed under reduced pressure and the residus
was washed with sstorsted sodium carbonate solution and the product was extracted
into chloroform, washed, dricd and evaporated to give 3-(2-chloro-4-pyridyl)-4,5-
dihydro-1H-benzo{glindazole.

Exampic 16

The N-oxide product from Example 14 (25 mg) was suspended in dimethyl-
formamide (200 ul) and to this suspension was added trimethylsilyl cyanide
(5 molar equivalents) and tricthylemine (3 molar equivalents). The mixture was
heated at 110°C for 12 hours and was then diluted with dichloromethane and washed
with saturated sodium bicarbonate solution. The orgasic layer was separated, dried,
filtered and evaporated to give, after flash columm chromatography using 20-40% of
acetonitrile in dichloromethane as the mobile phase, 4-(4,5-dihydro-1H-
benzo[g]indazol-3-yl)-2-pyridinecarbonitrile.

Example 17
The product from Example 16 {50 mg) wes suspended in a mixture of
cthanol (1 mi) and water (0.5 ml) containing sodium carbonate (1 molar equivalent)
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and bydroxylamine hydrochloride (2 molar equivalents). The mixture was boilad
under reflux for 4 hours, then cooled. A precipitate formed which was collected by
filtration to give 4-(4,5-dihydro-1H-benzo[glindazol-3-y1)-2-pyridinecarboxamide
oxime.

Example 1§

Potassium carbonate (1 molar equivaient) was added to a mixture of the
product from Bxample 16 (50 mg), DMSO (600 ul), followed by the addition of
hydrogen peroxide (250 ul of a 30% solution) which was added dropwise. Within a
few minutes of the completion of the addition a precipitate had formed. The mixture
was stirred for 1 hour and then water was added. The precipitats was collected by
filtration to give 4-(4,5-dihydro-1H-benzo[glindarol-3-yl)-2-pyridine carboxamide,

Exampic 19

Palladium on charcoal (a spatuls tip of 10% material) was added to a
suspension of the produoct from Example 16 (50 mg) in a mixture of triflucroacetic
acid in methanol (5 ml of a 5% v/v solution of trifluoroacetic acid in methanol) and
the mixture was kept in an atmosphere of hydrogen for 24 hours with stirring. The
mixture was filtered to remove the catalyst and the filtrate was concentrated undor
redoced preasure (to around 0.5 mi). Ethereal hydrogen chiaride (20 mI) was added
and the precipitate which formed was collected by filtration and dried to give {[4-
(4,5-dihydro-1 H-benzo[glinderol-3-yl)-2-pyridyljmethyl}ammoniam chloride.

Examplc 20

The product from Exemple 19 (100 mg) was suspended in propyl formate
(10 ml) and ethanol (1.5 ml). This mixture was boiled under reflux and after 2
minutes tricthylamine (0.5 ml) was added. The mixture was boiled under reflux for
4 hours and then cooled and diluted with dichloromethane (50 ml). The mixture was
washed with water, then dried, filtered and eveporated to give & residoe which was
tritursted with ether and dichloromethane to give N-{[4-(4,5-dihydro-1H-benzo[g]-
indezol-3-yl)-2-pyridyl]metiryl} formamide.
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Examplcs 21-24
The following examples are commercially available or may be prepared by
methods snalogous to those described in examples 1-6.

Exampile 21
3-(3,4-Dimethoxyphenyl)indeno[1,2-c]pyrazol-4(1H)-one oxime.

Example 22
3-(4-Methylphanyl)indeno[1,2-c]pyrazol-4(1H)-one oxime (available from
Menai).

Example 23
3-(2-ThiemyT)indeno|1,2-clpyrazol-4(1H)-one (was commercially available
or may be prepared by methods analogous to those described in JP60-130521).

Examplo 24
3-Phenyl-1 H-benzofuro[3,2-clpyrazole.
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Example 25
A mixture of 4-(1,4-dihydroindeno[1,2-c]pyrazol-3-yl)benzoic ecid (0.8 g),

methylamine in ethanol (0.27 ml of 2 33% w/w solution), 4-pyrmrolidinopyridine
(0.47 g), diisopropylcarbodiimide (0.5 ml) and dichloromethane (30 ml) was stirred

5 at ambient temperature for 20 hours. More methrylamine in ethanol (0.3 ml of 2 33%
w/w solntion), 4-pymolidinopyridine (0.5 g) and diisopropylearbodiimide (1 ml)
were added and the mixture was stirred for 3 hours at ambient temperatore. The
solvent was removed under reduced pressure at S0°C. The mixture was kopt under
vacuum for 2 hours and then dichloromethane (S0 ml) was added. The mixture was

10  stirred at ambient temperature for 20 hoars and then allowed to stand for 72 hours,
A solid was removed by filtration and purified by flash column chromatogrephy an
silica using toluens/acetic acid (10:1) and then ethyl scetato as the mobile phase to
give N-methyl-4-(1,4-dihydroindeno{1,2-c]pyrazol-3-yl)benzamide, m.p.
182-188C.

15

Example 26

8)  Lithium diisopropylamide (27.2 ml of a 2.0M solution in heptane/THF/
ethylbenzene) was added dropwise to a stirred solution of S-methoxyindan-1-
one tart-butyloxycarbonylhydrazone (5.0 g) in tetrahydroforan (150 mi) at

20 -78°C under nitrogen with stirring. After the addition was complete the
mixture was stirred for 1.5 hours at -78°C and then a solution of ethyl
thiophen-2-carboxylate (3.39 g) in tetrahydrofiran (25 ml) was added
dropwise. The mixture was stirred at -78°C for 1.5 hours and then allowed to
warm to ambient tempersture. After 30 minutes the reaction mixture was

.25 quenched by the addition of saturated ammonium chiorids solution and the
layers were separated. The aqueous phase was extracted with other. The
combined organic phases were washed with 2M hydrochloric acid, dried,
filtered and cvaporated to give a residue which was dissolved in
dichloromethans (100 ml) and triflucreacetic acid (0.35 ml) was added. The

a0 mixture was stirred under a nitrogen atmosphere at ambient temperamre and
then purified by flash column chromatography using ethyl acctate/petroleum

OO0LTSO0" 99EELSH0
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ether b.p 60-80°C (4:1) as the mobile phase to give 5-methoxy-2-fert-
butyloxycatbonyl-3-(2-thienyl)-1,4-dihydroindeno[ 1,2-¢] pyrazole.

A solution of boron tribromide in dichloromethane (1.35 ml of a 1M
solution) was added with stirring o a solution of the product from a)

(100 mg) in dichloromethane (5 ml) at -78°C under a nitrogen atmosphere.
The mixture was stirred for 2 hours at -78°C and then the mixture was
allowed to warm up to ambient temperature slowly and stirred at this
temperature for 18 hours. The mixture was quenched with water and the
organic layer was separated. The aqueous layer was extracted with
dichloromethane and the combined organic extracts were washed with brine,
dried, filtered and evaporated to give 3-(2-thienyl)-1,4-dibydroindenof1,2-
clpyrezol-6-ol, m.p. >300°C.

Example 27

b)

Triethylamine (0.48 ml) was added to a solution of 4-(1,4-
dihydromdeno[1,2-clpymzol-3-yl)sniline (400 mg) in dichloromethans
(20 mI) with stirring under nitrogen at ambicnt temperature followed by
benzoyl chloride (0.4 ml). The mixture was stirred for 3 hours and then
allowed to stand for 18 hours. The mixtare was filtered to give 4'(1-
benzoyl-1,4-dihydromdenof 1,2-cJpyrazol-3-yl)benzanilide, m.p. 241°C.

The product from s) (035 g) was dissolved in methanol (20 m1) and 2M
sodium hydroxide solution (3.85 ml) was added. The mixtare was stirred at
20°C for 2 hours and then the solid was collected by filtration and dried in
muu:_ullGO"C for 2 hours to give 4'(1,4-dihydroindenof1,2-c]pyrazol-3-
yl)- benzanilide hydrate, m.p. 273-274°C.

Example 28

a)

Methyl thiosalicylate (2.0 g) was added dropwise to a stirred solution of
sodium methoxide (1.28 g) in methano] (50 ml) at ambient temperature. The
mixture was stirred at ambient temperature for 15 minutes and then a
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solution of 2-(bromoacetyl)thiophene (2.26 g) in methanol (50 ml) was
added dropwiss. After the addition was complete the mixture was boiled
under reflux for 3 hours, then cooled, and 10% aqueous hydrachlaric acid
(100 mI) was addod. A solid was collected by filtration, dried and then

recrystallized from ethanol to give 2-thenoylbenzo[bjthiophene-3-ol.

b) A mixture of the product from a) (500 mg), hydrazine hydrate (106 mg) and
. n-butanol (5 ml) was boiled under reflux under nitrogen for 7 hours. The

mixture was concentrated under vacunm to give a gum which was
crystallized from ethyl acetate/petroleum sther, b.p. 60-80°C, to give a solid
which was purified by flash column chromatogrephy on silica using ethyl
acetate/ petroleum ether, b.p. 60-80°C (3:7) as the mobile phase.
Appropriste fractions were collected and evaparated to give 3-(2-thienyl)-
1A-benzothieno[3,2-c]pyrazole, m.p. 236-238°C.

Example 29

A mixture of methyl 4<{1,4-dihydroindeno[1,2-c]pyrazol-3-yl)benzoate
(0.3 g) and N N-dicthylethylenediamine (1 ml) was heated at 150°C for 3.5 hours
and then at 180°C for 2 hours. The mixture was cooled and dissolved in industrial
methylated spirit and this solution was preabsorbed anto silica which was applied to
the top of a fiash column. The column was cluted with dichloromethans/industrial
methylated spirit/tricthylamine (25:2:1) to give a solid which was stirred with water
fior 1 hour, filtered and dried under vacuum at 60°C to give N(2-diethylaminoetiryl)-
4-(1,4-dihydroindeno[1,2-c]pyrazol-3-yl)benzamide, m p. 172-174°C.

Exmmplo 30

A mixture of 4-(1-oxoindan-2-ylidenemethyl)phenol (1.67 g, Chem. Ber.
1901, 34, 413), p-toluenesuiphonyl hydrazine (1.95 g), p-toluenesulphonic acid
(0.27 g) and ethanol (15 mi) was boiled under reflux for 72 hours. The solvent was
removed under reduced pressure and the residue was purified by flash column
chromatography on silica using petroleum ather, b.p. 60-80°C / ethyl acetate (1:1) as
the mobile phase. Appropriaie fractions were collected, combined and evaporated to
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give a residue which was tritarated with petroleum ether, b.p. 60-80°C, to give a
solid which was crystallized from ethanol to give 4-(1,4-dihydroindeno{1,2-
clpyrazol-3-yl)phenol, m.p. 266-268°C.

Example 31

A mixture of 3-(1,4-dihydroindenof1,2-cjpyrazol-3-yl)phenol (029 g),
cthylens carbonate (0.11 g), a trace of solid sodium hydroxide {spatula tip of 20-40
mesh beads) and dry dimethylformamide (3 mi) was stimed under nitrogen and hested
at 100°C for 45 minutes. The external temperature was raised to 140°C and the
mixture hested ot this temperatore for 3.5 hours. The reaction mixture was cooled and
diluted with ethyl acetate and the mixtare washed with dilute aqueous sodium
bydroxide solution and then with water. The organic phase was dried, filtered and
evaporated to give a residue which was purified by flash cobumn chromatography on
silica using ethyl acetato as the mobile phase. Appropriate fractions were collected,
combined and evaporated to give a solid with was triturated with diethry! ether and
filtered to give 2-{3-(1 4-dihydroindena(1,2-clpyrezol-3-yl)phenaxylethanol, m.p. 203-
205°C.

Exsumple 32

A mixture of 4-(1,4-dihydroindeno]1,2-cJpyrazol-3-yl)benzoic acid (0.37 g),
dichloromethane (20 mI) and oxalyl chloride (0.26 mf) was stirred at 15-20°C and
then dimethylformamide (3 drops) was added. The mixture was stimred at 15-20°C
for 30 minutes and then warmed st 40°C for 1 hour. The solvent was removed under
reducad pressure to give a solid which was dissolved in dichloromethane (20 ml)
and then eniline (0.13 ml) and triethylamine (0.38 ml) were added. The mixture was
stirred at ambient temperature under nitrogen fior 2 hours and then washed with
watez, dried, filtered and evaporated to give a solid which was purified by flash
column chromatography on silica to give 4(1,4-dibydroindeno{1,2-c]pyrazol-3-
yDbenzanilide, m.p. 186-190°C.
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Example 33

A mixture of 3-(1,4-dihydroindeno-{1,2-c]pymazol-3-yl)phenol (2.4 g),
anhydrous potassium carbonate (1.2 g), ethyl 2-bromoacetate (1.2 mi) and dry
dimethylformamide (20 ml) was stirred at ambient temperature for 24 hours. The
mixture was diluted with dichloromethane (200 ml), washed with water, then IN
evaporated to give an oil which was purified by flash column chromatography on
silica using etiryl acetate/petroleum ether b.p. 60-80°C (1:2 as the mobile phase).
Appropriate fmctions were combined snd evaporated to give ethyl 3-(1.4-
dihydroindano[1,2-¢]pyrazol-3-y[)phenoxyacetate, m.p. 134-136°C.

Example 34

A mixture of ethyl 3-(1,4-dihydroindeno[1,2-c]pyrazol-3-yl)phenoxyacetate
(0.66 g), IM godium hydroxide sohution (4 mI) and ethanol (20 mI) was heated on a
steam bath for 30 minutes. The solvent was removed under reduced pressure and the
residue was stirred for 1 hour with 1M hydrochloric acid (20 ml) at ambient
temperature. The mixture was filtered to give 3-(1,4-dilydroindeno{1,2-cJpyrazol-3-
yDphenoxyacetic acid, m.p, 246-248°C. '

Example 35

In a similar manner to example 33, a mixture of 3-(1,4-dihydroindeno-
[1,2-c]lpyrezol-3-yl)phenol (0.20 g) wus reacted with ethyl 4-bromobutyrate (0.16 g)
to give ethyl 4-{3-(1 4-dihydroindeno-{1,2-cJpyrezol-3-yDphenoxy]butyrate, m.p.
142-148°C.

Example 36

In a eimiler manner to example 34, ethyl 4-{3-(1 4-dihydroindeno-
[1,2-c]pyrazol-3-yl)phenoxy]butyrate (0.36 g) was reacted with 1M sodium
bydroxide solution (S ml) in ethanol (10 ml) to give 4-[3-(1,4-dihydroindeno(1,2-
c]pyrazol-3-yl)pheaoxy]butyric acid, m.p. 216-217°C.
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Example 37

A mixture of 4{3-(1,4-dihydreindeno{1,2-c]pyrazol-3-yl)phenoxyJbutyric
acid (0.24 g) was stirred in dry tetrabydrofuran (5 ml) at ambient temperature and
tricthylamine (0.20 mI) was added. The mixtare was stirred at ambient temperature
for 15 minutes than cooled in an ice bath and then methyl chlorofarmate (0.2 ml)
was added. The mixture was stirred at ice bath temperature for 1 hour and then
concentrated ammonia solution (SG 0.880, 5 ml) was added dropwise by pipette.
The mixture was stirred at 0°C for § minutes and then evaporated to dryness under
reduced preasore. The residus was purified by flash column chromsatography on
silica using dichloromethane/IMSAriethylamine (8:1:1) as the mobile phase.
Appropriate fractions were combined and cvaporated to give 4-[3-(1,4-
dihydroindeno(1,2-clpyrezol-3-yl)phenoxyJbutyrmide, m.p. 200-202°C.

Example 38

a) Chloroacetyl chloride (0.3 g) was added to a mixture of 4-{1.4~
dihydroindeno[1,2-clpyrazol-3-yl)aniline (0.6 g), dichloromethens (20 ml)
and triethylamine (0.27 g) at 0°C with stirring under nitrogen. Further
triethylamine (0.37 ml) and chloroacetyl chloride (0.21ml) were added and
the mixture was stirred for a firther hour. The mixture was filtered and
wazhed with water to give 4'-(1-chloroacetyl-1,4-dihydroindenof1,2-
clpyrazol-3-yl)chloroacetanilide.

b) A mixtare of 4'<(1-chloroacetyl-1,4-dihydroindeno[1,2-c]pyrazol-3-
yl)chioroacetanilide (0.7 g), tetrahydrofuran (40 ml) and morpholine (0.61 g)
was boiled under reflux under mitrogen for 5§ hours. Potassium carbonate
(0.97 g) was added and the mixture was boiled under reflux for a further
hour. The mixture was poured into water and extracted with ethyl acetate to
give 4'-(1,4-dihydroindenc[ 1 ,2-clpyrazol-3-ylymorpholinosacetanilide, m.p.
291-292°C.

4

\O
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Exsmple 39

A mixture of 4-(1,4-dihydroindenof1,2-c]pyrazol-yl)benzoyl chloride
[(500 mg) prepared by reaction of the product of Example 8 (1.45 g) with oxalyl
chloride (1.5 ml) in dichloromethane {100 ml) and DMF (8 drops) followed by
ovaporation of the solvent), dichloromethane (50 mI), 2-morpholinoethanol
{022 ml) and triethylamine (0.5 ml) was stirred at ambient temperature for
3.5 hours. The mixture was washed with water then with saturated sodium
bicarbonate solution, then dried, filtered and evaporated to give an oil which was
purified by flash column chromatogrephy on silica using dichloromethane/IMS
(10:1) as the mobile phase to give an oil which was purified again by flagh column
chromatography using dichloromethane/IMS (25:1) as the mobile phase to give the
product 2-morpholinoethyl 4-(1,4-dibydroindeno[1,2-c]pyrazol-3-yI)- benzoate es a
solid, m.p. 168-172°C.

Example 40

A mixture of methyl 4-(1,4-dihydroindeno[1,2-c]pyrazol-3-ylJbenzoate
(2.2g, Example 7) and N, N-diethylethylenediamine (7ml) was boiled under reflux
for 5 hours. The mixture was cooled and stood for 16 hours at ambient temperature.
Petroleum ethex, b.p. 60-80°C (50ml) was added end then decanied off to leave a
gum which was further treated with petroleum ether as above and the residual guom
diasolved in dichloromethane end purified by flash column chromatography on silica
using dichloromethano/IMS/trictirylamine (25:2:1) as the mobile phase to give a
solid which was dissolved in ethanol (70ml) and then dry hydrogen chloride gas was
passed through the solution. The precipated solid was collected by filtration, washed
with ethanol and dried to give N-(2-diethylaminoethy!)-4-(1,4-dihydroindeno[1,2c}-
pyrezol-3-yl)- benzamide dihydrochloride, m.p.230°C.

Examples 41-50
Stepl

A 1:1 mixture (by volume) of dichloromethane:methanol (1ml) was added
via & Gilson 215 liquid handler, to the starting enone (approx. 50mg, see Table A) in
a septum sealzd tube, followed by aqueous 2M sodium hydroxide solution (1 molar
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equivalent, ses Tabls A) followed by 100 volumes aqueons hydragen peraxide (1.8
molar equivalents). The regulting solutions/suspensions were then shaken at
ambient temperatare for 20 hours. Following LCMS snalysis, further 100 volumes
.aqueons hydrogon peroxide (1.8 molar equivalents) was added to each reaction tube,
5  this time mannally via a plestic-tipped pipette. To those tubes containing a
significant quantity of insoluble material was also added further 1:1 (by volume)
dichloromethanesmethanol (1ml). Shaking was then continued for a further 24
hours,
All reactions were mnalysed by t1.c. and to those judged to have given
10  incomplets reaction was added further 100 volumes aqueous hydrogen peroxide (1.8
ruolar equivalents) 2gain via a plastic-tipped pipette (see thase reactions indicated by
x3 in Table A). These reaction mixtures were stirred at ambient tempersture for 3

-----

o days.
")
in The reaction solutions/suspensions were equilibrated between
‘h‘j 15  dichloromethane (approx. 5ml) and water (approx. 2ml), filtering off the organic
# phass through an Empore® filter cartridge and washing through with
m dichloromethane (spprox. 2ml). The dichloromethane phases were eveporated and
"g the residues further dried in vacuo.
N
N
= TABLE A
Starting enons (mg) 2N aq. NaOH (1) | 100 volumes
aq. H202 (ul)
41 | 2-(3-Nitrobenzylidenc)-1-indanone 93.7 383x3
(49.7mg)
42 | 2-(4-Thiomethoxybanzylidene)-1- 94,2 38.5x2
indanone (50.2 mg)
43 | 2-(2-Naphthylmethyiene)-1-indanone | 94.9 388x2
(51.3 mg)
44 | 2-{(4-Difluoromethoxybenzylidenc)-1- | 89.6 36.7x2
indanone (51.3 mg)
45 | 2-(4-Acetamidobenzylidene)-1- 86.7 355x3
tetralone (50.5 mg)
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TABLE A
Starting enone (mg) 2N ag. NaOH (ul) | 100 volumes
ag. H202 (D)
46 | 2<(4-Bromo-2-thienylmothylene)-1- 834 34.1x2
indanone (50.9 mg)
47 | 2<(4-Benzyloxybenzylidene)-1- 74.5 305x2
tetralone (50.7 mg)
48 | 5,6-Dimethoxy-2-(3- 674 276x3
phenoxybenzylidene)-1-indanone
(50.2 mg)
49 | 2{4{(5-Trifluoromethyl-2- 65.8 269x2
pyridylaxy)benzylidene]-1-indanone
(50.2 mg)
50 | §.6,7-Trimethoxy-2<(2,34- 62.4 255x3
trimethoxybenzylidene)-1-indsnone
(50.0 mg)

The step 1 products were taken on on the basis of being the corresponding
2,3-epoxyketones.

Step 2

To the products from step 1 in a septum sealed tube was added, via 2 Gilson
215 liquid handler, n-butanol (2ml) followed by hydmzine hydrate (2 molar
equivalents based on amount of starting enone used in step 1) as a 10% solution by
volume in n-butanol (see Table B). To each tube was finally added glacial acetic
acid (2 drops) mamually by syringe. The reactions were heated at 100°C with
shaking for the times indicated in Table B, based on monitoring by t.Lc. analysis.
Reaction mixtares were evaporated to dryncss and the residues were purifiod by
chromatography on silica eluting with cthyl acetate, diluted where necessary with
petroleum ether, b.p. 40-60°C. Appropriate fractions were evaporated and dried in
vacuo. Where necessary, products were further purified by preparative HPLC (gee
Table B) to give the final pyrazoles. The products wers analysed by LCMS and the
conditions are given later.
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TsbicB
Reaction Detail
Example Volume of 10% Hesting time at Further purification
NH2NH2.H20 d | 100*C of prodnct by prep.
HPLC
41 182.5 6h Yes
42 183.6 6h No
43 184.8 22h No
44 174.5 6h No
45 168.8 38h Yes
46 162.4 2h No
47 145.1 38h No
48 1313 2Z2h No
40 128.2 6h No
S50 121.6 22h No
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Example | MF MWt | M* found | HPLCRT Final Mass
(min)
41 CHNO, 2717 | ves 4.67 3.5 mg
a2 C,H, NS 278 | Yes 494 5.3 mg
3 CHN, 282 |Yes 529 21.9 mg
4 C,H N0 298 Yes 4.82 212mg |
45 CHN,0 303 | Yes 3.67 5.0mg
46 C HBNS 317 | Yes 5,16 102mg
47 CoH N0 352 | Yes 5.93 27mg
43 CLHNO, 384 | Yes 5.16 163mg
o 49 CzHFN,O 393 | Yes 5.56 20.1 mg_
in 50 C,H,.N,O, 412 Yes 425 11.9mg
N
W
Tt Example 4]
B 5 33-Nivopheayl)}1,4-dibydroindenof1,2-<Ipyrazole
a
i Bumple 2
y 3-(4-Thiomethoxyphenyl)-1,4-dihydroindeno1,2-clpyrazole
=
0

10  Example 43
3-(2-Naphthyl)-1,4-dihydroindeno[1,2-c}pyrazole

Example 44

. 3-(4-Difluoromethoxyphenyl)-1,4-dihydroindeno{1,2-c]pyrazole
15

Example 45
3-(4-Acetamidophenyi)4,5-dihydro-2H-benz{glindazole

Examplc 46
20  3-4-Bromo-2-thienyl)-4,5-dihydroindenof1,2-c]pyrazole
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Bxample 47
3-{4-Benzyloxyphenyl)-4,5-dilydro-2H-benz]gindazole

Examplc 48
6,7-Dimethoxy-3-(3-phenoxyphenyl)-1,4-dihydroindeno-{1,2-clpyrazole

Example 49
3-[4-(5-Trifluoromethyl-2-pyridyloxy)phemyl]-1,4-dihydroindeno{ 1 ,2-clpyrazole

Exampla 50
6,7,8-Trimethoxy-3-(2,3,4-trimethoxyphenyl)-1,4-dilydroindeno{ 1,2-clpyrazolo

LC
Cohmn: 5 HYPERSIL BDS C18 (100 X 2.1 mm)
Mobile Phase: 0.1% Formic Acid : McCN (gradieat — see below)
Conditions: 10-100% MeCN in 8 minutes
(gradient) 100% MeCN for 1 minnte
100-10% MeCN in 2 minntes
(Total analysis run time 11 minutes)
Flow Rate: 1 mlmin

Wavelength Range: 206-320 om
Injection Volume:  10ul

MS

Ionization APcl +vel-ve
Mass Renge:  150-500 m/z

Cone Voltage: 20

Example 51

a) A mixture of 4-hydroxy-3-(lydroxymethyi)benzaldehyde (1.08 g), indan-1-
one (0.94 g), ethanol (30 ml) and 5M aqueous sodium hydroxide solution
(1.6 ml) was boiled under reflux for 6.5 hours. The mixture was cooled to
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ambient temperature and allowed to stand st that temperatare for 16 hours.

The mixture was diluted with water (45 ml) and then with SM hydrochloric

ecid (1.6 ml) which was added with cooling. The precipitate formed was

collected by filtration, washed with water snd dried to give 2-(4-hydroxy-3-
5 (hydroxymethyl)benzylidene)-1-indan-one, m.p. 194-195°C.

b) A mixture of the product from a) (0.85 g), p-toluenesulphonylhydrazine
(0.9 g), p-toluenesulphonic acid (0.12 g) apd ethanol (15 mf) was boiled
under reflux for 4.5 hours. The solvent was removed under reduced pressure
10 at ambient temperature and the residue was partitioned between
dichloromethane and aqueous sodium bicarbonate solution. The organic
layer was separated, washed with water and the dichloromethsne was
removed by pipetto from a gum. The gum was purified by flash colunm
chromatography on silica using 10% and the 20% IMS in dichloromethane as
15 a mobile phase. Appropriate factiona were collected, combined and
evaporated to give a solid which was tritumated with diethyl ether to give 4-
(1,4-dihydroindeno[ 1,2-c]pyrazol-3-yl)-2-hydroxymethyl)phenol,
m.p. >300°C.

20 Examples 52-35
The following examples were prepared in a simjlar manmer to Example 51 by
reacting indan-1-one with the appropriate aldehyde;

COLYSO" I8EELSDHBO

Exampie 52
25 2-Methoxy-5-1,4-dihydroindeno[1,2-cJpyrazol-3-yl)phenol,
mp. 189-199°C, prepared from 3-hydroxy-4-metboxybenzaldehyde.

- Example 53
2-Chloro-4-(1 ,4-dihydroindeno[1,2-cJpyrazol-3-yl)phenol, m.p. 235-236°C,
30 prepared from 3-chloro-4-hydroxybenzaldehyde.
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Exmople 54
2-Methoxy-4-(1,4-dihydroindeno[1,2-c]pyrazol-3-yl)phenol,
m.p. 243-244°C, prepared from 4-hydroxy-3-methoxybenzaldehyde,

Bxample 55
3-Chloro-4-(1,4-dihydroindeno[1,2-c]pyrazol-3-y{)phenol, m.p. 231-233°C,
prepared from 2-chloro-4-hydroxybenzaldehyde.

Exsnple 56

A mixture of 4-(1,4-dihydroindeno[1,2-clpyrazol-3-yl)phenol (0.28 g,
Exsmple 30), potassium carbonate (0.16 g) and 2-bromoacetamide (0.16 g) was
stirred together at ambient temperature in dry dimethyl formamide (S mI) for 4 days
and then allowed to stand at ambient tenpersture for 9 days. The mixture was
diluted with dichloromethane (50 ml) and washed with 1M aqueous sodium
hydroxide solution and then with water. Some insoluble material which remained
throughout the extractions was collected by filtration. The solid was purified by
flash column chromatography on silica using ethyl acetate as the mobile phase.
Appropriate fractions were collected, combined and evaporated to give 2-[4-1,4-
dilrydroindeno|1,2-c]pyrazol-3-yl)phenoxylecetamide, m.p. 247-248°C.

Example 57

A mixture of 4'-(1-chloroacetyl-1,4-dihydroindeno{ 1,2-c}pyrazol-3-yl)chloro-
acetanilide (1.0 g) in THF (40 ml), diethylamine (0.73 g) and potassium carbonate
(1.38 g) was boiled under reflux for 6 hours and then cooled to 20°C and stood at
this temperature for 16 hours. The mixture was poured into water/ethyl acetate
(50 ml of each) and the organic layer was separated, dried end evaparsted to give an
oily solid which was pirified by flash column chromatography on silica using 5%
methanol in dichloromethane as the mobile phase and then rechromatographed using
ethyl acetate as the mobile phase followed by 5% methanol in dichloromethane.
Appropriate fractions were collected, combined and evaporated to give 4'<(1,4-
dihydroindeno( 1,2-clpyrazol-3-yi)diethylamino-acetanitide, m.p. 99-100°C.
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Example 58

a) A mixture of 4-cyanophenacyl bromide (3.0 g), methy! thiosalicylate (2.25 g),
sodium methoxide (1.52 g) and cthanol (100 mI) was boiled under reflux for
3.5 hours. The mixture was coaled and diluted with 2M hydrochloric acid
{100 ml). A precipitate was collected by filtration and recrystallized from
ethanol to give 2{(4-cysnobenzoyl)-3-hydraxybenzofb]thiophene.

b) Hydrazine hydrate (5 ml) was added to a solution of the product from ) (2.0)
in ethanol (100 ml) containing glacial acetic acid (1 drop) over 4A moleculer
sieves (5 g). The mixtore was boiled under reflux for 24 hours and then
filtered. The filtrate was concentrated under reduced pressure and the residue
obtained was purified by flash colunm chromatography on silica using disthyl
cther/petroloum ether, b.p. 60-80°C (1:1) as the mobile phese to give a solid
which was recrystallized from cthanol/weter to give 4-(1H-{1]benzothieno[3,2-
< -3-yDbenzamide, m.p. 290-292°C (with decomposition),

Example 59

In 8 similar manner to Example 58, a mixture of methy! thiosalicylate (2.76 g),
4-nitrophenacy] bromide (4.0 g), sodium methoxide (1.94 g) and ethanol (200 ml)
gave 2-(4-nitrobenzoyl)-3-hydroxybenzo[b]thiophene of which 2.25 g was reacted
with hydrazins hydrate (6 ml) in a similar mamner to Example 58, to give 3(4-
eminophenyl)-1H-{ 1 ]benzothieno [3,2-c]pyrezole, mp. 113-115°C.

Example 60

In a similar manner to Example 58, 4-methoxyphenacyl bramide (0.81 g) was
reacted with methylthiosalicylate (5.0 g) in sodium methoxide and methanol to give 2-
(4-methoxybenzoyl)-3-hydroxy{bjthiophene which was reacted with hydrazine hydrate
to give 3-(4-methoxyphenyl)-1H-benzothieno[3,2-cjpyramle, m.p. 185-187°C.

Exampie 6]
Boron tribromide (3.0 ml of a 1.0M solution in dichloromethane) was added

to a solution of the product Som Example 60 (210 mg) in dichloromethanas (10 mt)
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at -78°C under nitrogen with stirring. The mixture was allowed to warm to ambient
temperature slowly, and after stirring at this temperature for 2 days the mixture was
quenched by the addition of aqueous smmonium chloride solution. The crganic
lxyer was separated, dried and evaporated to give a residue which was purified by
fiash columm chromatograplhty on silica using dichloromethane and then increasing
amounts of methenol, up to 15% of methanol, in dichloromethano as the mobile
phase. Appropriate fractions were collected, combined and evaporated to give 3-(4-
hydroxyphenyl)-1H<{1]benzothieno[3,2-c]pyrazole, m.p. 137-139°C,

Bxamole 62

5-Aminoindan-1-one (2.5 g) was reacted with benzoyl chloride (2.63 g) in
dichloromethane and triethylamine to give S-benzamidoindan-1-one which was
reacted with benzaldehyde in a similar mammer to Exampls 7a) to give N-(2-
benzylidene-1-oxoindan-5-yl)benzamide which was reacted with hydrogen peroxide
in a gimilar manner to Example 7 b) to give an intermediate which was reacted with
hydrazine hydrate in a similar manner to Examplo 7 ¢) to give -(3 N -phenyl-1,4-
dihydroindeno]1,2-c]pyrazol-6-yl)benzamide, mp. 271°C, after chromatography of
the reaction mixture,

Example 63

4-(1,4-Dihydroindeno[1,2-c]pyrazol-3-yl)phenol was stirred with water
(20 mi) containing 2M agueous sodium hydroxide solution (0.41 ml). The
suspension was warmed gently and then stirred at ambient temparature for [.5 hours
and then sthano] (20 ml) was added to give almost complete solution. The solvent
solid was triturated with diethyl ether (10 ml) and filtered to give 4-(1,4-
dihydroindeno[1,2-c]pyrazol-3-yl)phenol sodium salt, m.p. >300°C.

The compounds shown in Tables 1, 2 and 3 were prepared in a similar
manner to Example 7b and 7c. Alternatively these compounds are prepared in a
similar manner to Example 30.



2079.1021011

5

10
D
0
in
‘\I

L 15
W
1)
m
0
i
i

. 20
jm
=

25

30

116

Example 64

A midxture of methyl 4-(1,4-dihydroindenof},2-clpyrezol-3-yl)benzoate
(100 mg) and N-(2-aminoecthyl)morpholine (0.5 rul) waa stirred and heated at 150°C
for S hours. The mixture was cooled and washed with petroleum ether, b.p. 40-60°C
(20 ml). The mixture was dissolved in a mixture of dichloromethane/IMS/triethy}-
amine (25:2:1) and purified by flash column chromatography on silica using the
same solvent mixture as the mobile phase. Appropriate fractions were collected,
combined and evaporated to give a gum which was dissolved in dichloromethane,
washed with water, then dried, filtered and evaporated to give a solid which was
triturated with ether and filtered to give N-(2-morpholinoethyl)-4-(1,4-
dihydroindeno{1,2-clpyrezol-3-ylbenzamide monohydrate, m.p. 210-214°C.

Bxample 65

In a similer menner to Example 7a, indan-1-one was reacted with 4-
cyanobenzaldehyde and the intermediate product obtained was reacted with
hydrogen peroxide in a similer manner to Example 7b to give an intermediate spiro
compound which was reacted with hydrazine hydrate in a similar manner to
BExample 7¢ to give 4-(1,4-dilrydroindeno(1,2-c]pyrazol-3-yl)benzonitrile,
m.p. 245°C.

Example 66

6-Methoxy-2-(4-thiomethoxybenzylidene)-1-totralone was reacted with
hydrogen peroxide and then with hydrazine hydrate following the general procedure
described for examples 41-50 to give 7-methoxy-3-(4-methylsniphonyiphenyl)-4,5-
dilydro-2H-benz{glindazole (C,,H,,N,0,S MWt 354, M" found, percentage purity
by HPLC 66%).

Example 67

3-Phenylindenof1,2-c]pyrazol-4-(1 H)-one (2.4g) was suspended i toluene (40
ml) under nitrogen and trimethyl aluminium (2.2 ml of a 2M solution in heptane) was
added at 20°C with stimng. The mixture was heated at 90°C for 16 bours, then cooled
(o ambient temperature and poured on to crushed ice (spprox. 600 ml) containing
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concentrated hydrochloric acid (30 ml). The precipitated salid was collected by
filtration and recrystallized from ethyl acetate with hot filtering to give 4-methy}-3-
phenyl-1,4-dihydroindeno[1,2-clpyrazol-4-ol, m.p.154-155°C.

A solution of 3-(4-bromophenyl)-4H-indeno[1,2-c]pyrazale (2.0g, 6.43 mmol) in
dry THF (50 ml) was added o a stirred suspengion of potsssium hydride (35% wt
dispersion.in mineral oil, 0.365g, 6.75mmol) in dry THF (50 ml) in an atmosphere
of nitrogen. After 10 mins the mixture was cooled to about —78°C and zerr-butyl
lithium (1.5M solution in pentane, 8.78 ml, 13.18mmol) was added and the mixture
stirred for about 15 mins, A solution of tri-isopropylborate in THF (1.56ml,
6.75mmol) was added to tho rod solution and the mixture was allowed to warm up to
room temp and stirred overnight, Hydrochloric acid (1M, 150ml) was added and the
solution stirred for about 30 mins and extracted with ether (3x200ml). The
combined ether extracts were then extracted with sodium hydroxide (3x100ml). The
combined alkaline extracts were acidified with hydrochloric acid (2M) and the
precipitated off solid was filtered and dried at the pump ta give dihydroxy 4-(4H-
indeno-{1,2-c]pyrazol-3-yi)phenylborane (602 mg, 34%). Mipt >300°C




2079.1021011
5

10

.

)

)

m 15

W

m

m

o

B

a

Q
25

118

A solution of 3-(4-bromophenyl)-1H-{1 Jbenzothieno{3,2-c]pyrazole (4.0g, 122
mmol) in dry THF (200m!) was added dropwise to a stirred suspension of potassium
hydride (35% wt dispersion in mineral oil, 1.53g 13.4 mmol) in an aimosphere of
pitrogen, maintaining the temp at about 0°C. After complete addition, the reaction
mixture was stirred for about 15 mins at about 0°C then cooled to about —-78°C. Tert-
butyl lithiom (1.5M soluticn in pentane, 17ml, 25.62 mmol) was then added
dropwise and the mixture stirred for about 45 mins. Dry DMF (61 mmol) was then
added dropwise, maintaining the temp at about —78°C. The resulting mixture was
stirred at this temp for about 1 hr, allowed % warm to roam temp and stirred
overnight. The reaction mixture was quenched by careful addition of hydrochloric
acid (1M, 200mi) and the two layers scparated. The aqueous layer was extracted
with ether (2x 200mf). The combined extracts and the organic layer were washed
with saturated sodium bicarbonate (1x200ml), water (3x 200mI) dried (MgSO,),
filtered and the solvent was removed to give a waxy red solid (1.3g) which was
purified by flash chromatography (eluting with 20% ethyl acetate/80% 60-80
petroleum ether) to give 4-(1H-[1]Jbenzothieno|3,2-clpyrazol-3-yl)benzaldehyde
(200mg, 6%). Mpt 261-3°C

A solution of 4-(1H-[1]benzothieno[3,2-c]pyrezol-3-yl)benzaldehyde (0.1g
0.36mmol), 3-(imidazol-1-yl)propylamine (0.058g, 0.47mmol) and glacial acetic
acid (0.03ml, 0.47mmol) in 1,2-dichloroethane was stirred at room temp for about 1
hr. Solid sodium triacetoxybarohydride (0.084g, 0.4 mmol) was then added in one
portion and the resulting mixture stirred for about 16 hrs at room temp. An

-
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sdditional portion of sodium triacetoxyborohydride (0.084g, 0.4 mmol) was added
and the mixture stirred for another 24 hrs. The resction mixture was poured amto &
solution of saturated sodium bicarbonate (20ml) and stirred for about 30 mins, the
layers separated and the aqueous layer extracted with dichloromethane (2x50ml).

5 The combined extracts and organic layer were washed with water (1x25ml), dried
(MgS0), filtered and concentrated in vacuo to give & waxy solid which was teken
up in ethanol. Two drops of hydrochloric acid (conc) were added, the solution
cooled and scratched to give a solid which was removed by filtration, dried in vacuo
o give 4-(1H-{1]benzothienof3,2-c]pyrazo}l-3-yI)-N-[3-(imidazal-1-yl)propyl]

10  benzylsmine trihydrochloride (0.09g, 50%) Mpt 206-208°C.

A mixtore of methyl 4(1,4-dihydroindeno[1,2-cJpyrazol-3-yl)benzoate (6.3g,

15  Example 7), sodium bismuthste (31g), glacial acetic acid (180mI) and water (60ml)
was boiled under reflux for about 3.5 hours. A further smount of sodium bismuthate
(33g) was added and the mixture boiled under reflux for ahout 24 hours, then cooled.
The pH of the reaction mixiure was sdjusted to 8 — 9 by addition of saturated sodium *
bicarbonate solution. The reaction mixture was filtered through a celite pad and the

20  residue solid washed with ethyl acetate. The organic layer was separated, dried,
filtered and evaporated to give a brown solid. The solid was boiled up in methanol
(50m1), cooled and the solid was filtered off, then dried to give methyl 4-(4-oxo0-1,4-
dihydroindeno(1,2-c]pyrazol-3-yl)benzoate, m.p. dec. 235°C.

OGLAFS0" S9EELSE0
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A mixture of 4-(1,4-dihydroindeno[1,2-¢]pyrazol-3-yl)benzonitrile (730mg,
Example 65), hydroxylemine hydrochloride (0.4g), sodium carbanate (0.8g) and
cthano] (30mI) was boiled under reflux for about 16 hours. The solvent was
removed under reduced pressure at about 50°C and the residue stirred with water
(70mI). The mixture was extracted with efiryl avotate and the combined organic
phases dried, filtared and evaporated to give a solid. The solid was purified by flash
column chromstogrephy on silica using ethyl acetate as elnant to give & solid which
was washed with diethy] ether and dried to give 4-(1,4-dihydroindeno[1,2-c]pyrazol-
3-yDbenzamide oxime, m.p> 300°C.

A mixture of N-(2-dicthyleminoethyl)-4-(1,4-dihydroindeno[1,2-c}pyrazol-3-
yl)benzamide (2.75g, Example 29) and dry tetrahydrofuran (100m!) was stirred at
room temperatare under nitrogen and lithium aluminivm hydride (3.4g) was added
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portionwise. Ths reaction mixture was (hen boiled under reflux for ebout 2.5 hours,
then cooled in an ice/water bath. Ethyl acetate (100mi) and water (100ml) were
added. Then the organic phase was separated off, washed with brine (25ml), dried,
filtered and evaporated to give a yellow oil. The oil was purified by flash column
chromsatography on silica using ethyl acetate/ ethanol/ tricthylamine (7:2: 1) as
eluant to give a pale yellow gum. The gum was dissolved in warm ethanol (Sml),
hydrochloric acid (cong, 0.6ml) was added and the solvent then removed under
reduced pressure, The gummy solid residue was boiled up with cthanol (10ml) and
cooled in ice. The precipitated solid was collected by filtration, washed with ethanol
end dried to give 3-{4-{(2-diethylaminocthyl)aminomethylpheryl}-1,4-
dihydroindeno{1,2-c]pyrazole trihydrochloride, m.p. 225°C.

8) 4'{1,4-Dihydroindeno[1,2-c]pyrazol-3-yDsniline (1 g) was dissolved in
dichloromethane (30 ml) and triethylamine (0.62 ml) was added. The reaction
mixture was then cooled to about 0°C and benzenesulphonyl chloride (0.57 mi)
added dropwise over 5 minutes. The reaction mixture was then warmed to ambient
temperature and stirred for about 2 hours. A further addition of benzenesuiphonyt
chloride (0.57 mi) and tricthylamine (0.62 ml) was muade and stirring continued for
about another 4 hours at ambient temperature. Dicthyl ether (80 ml) and water (40
ml) was then added. A solid precipitated which was filtered and washed with an
aqueous solution of sodium bicarbonate (40 ml) and dicthyi ether (40 ml). Tho solid
was further purified by flash chromatography over silice using dichloromethane as
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cluant. Early fractions were combined and solvent removed in vacuo to give N-{4-
(1-benzenemiphonyl-1,4-dihydroindeno[1,2-clpyrazol-3-yl)phenyl]
benzenesulphonamide as a brown solid (0.35 g) m.p. 251-252°C, later fractions pave
ag a brown solid (0.76 g) m.p. 267-268°C.

b) N-[4(1-benzenesulphonyl-1,4-dihydroindeno{1,2-c]pyrazol-3- yI)
phenyli]benzenesulphonamide (0.56 g) was suspended in methanol (40 ml) and a 2N
aqueous solution of sodium hydroxide (5.3 ml) added at ambient temperature. A
clear solution was obtained. The reaction mixinre was stirred at ambient temperature
for ebout 20 minutes and then poured onto a 2NV aqueous solution of hydrochloric
acid (75 ml). A colourless solid precipitated, which was collected by filtration (0.42
£)- The solid was partitioned between an aqueous solution of sodium bicarbonate (25
ml) and othy] acetate (25 ml), and stirred for about 30 minintes at ambient
temperature. It was then collected by filtration and dried in vacuo at about 60°C to
give N-{4-(1 4A-dihydroindenof1,2-c]pyrazol-3-y)phenyl Jbenzenesulphonamide as a
colouricss solid (0.14 g) m.p. 286-288°C.

/\/"\/T

4'-(1,4-Dihydroindenof1,2-c]pyrazol-3-yimorpholinoacetamide (1.5 g, Example 38)
wag dissolved in tetrahydrofuren (80 mi) at ambient temperature under nitrogen and
lithium aluminium hydride (0.6 g) was added portionwise over 10 minutes. The
mixture was stirred at ambient temperature for about 6 hours, then poured onto a
saturated aqueous solution of sodium sulphate (75 ml) and extracted with diethryl
cther (2 x 75 ml). The combined orgenic extracts were dried (Na,SO,) and
evaporated in vacuo to give a yellow oil (2.24 g) which was purified by flash
chromatography over silica using a gradient of a 1:20 to 1:4 mixture of methanol and

L 4
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dichloromethane as oluant. Appropriate fractions were combined and evaporated in
wacuo to give a yellow solid (0.83 g). The solid was dissolved in ethanol (10 ml) and
concenirated hydrochloric acid (0.5 ml) was added. A colouriess solid precipitated
which was collected by filtration to give N-(2-morpholinoethyl)-4’-
5 dihydroindeno[1,2-clpyrezol-3-ylaniline dihydrochloride (0.94 g) m.p. 284-285°C.

8) 3-Phenyl-1,4-dihydroindenof1,2-clpyrazol-6-ylamine (2.0 g) was dissolved in

10  dichloromethane (70 ml) and tristhylamine (2.3 ml) was added. The resultant
mixture was cooled to about 0°C and chloroacetyl chloride (1.3 ml) added. The
reaction mixture was then stirred at mbient tempersture for 10 hours under
nitrogen. A colourless solid precipitated which was collected by filtration and dried
in vacuo at about 60°C to give N-(1-chloroacetyl-3-phenyl-1,4-dihydroindeno[1,2-

15 c]pyrazol-6-yl)-2-chloroacetamide (2.04 g) used in the next stage without further
purification,

OOLTS0O" 99EELSHO

b) N-(1-chloroacetyl-3-phenyl-1,4-dihydroindeno[1,2-clpyrazol-6-yi)-2-

chloroacetamide (1.0 g) was dissolved in tetrahydrofiran (30 mi) and morpholine
20 (0.87 m!) added. The mixture was then heated under reflux for about 90 mimites,

cooled to ambient temperatare and poured onto water (100 ml). A solid precipitated

which was collected by filtration and dried in vacuo at about 60°C to give N-(1,4-

dibydroindeno{1,2-c]pyrazol-6-yi)-2-morpholinoacetamide as & brown solid (0.87 g)
. m.p. 141-148°C.
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N-(3-Phemyl-1,4-dihytrommdeno[1,2-clpyrazol-6-yI)-2-morpholinoacetamide (0.6 g)
was dissolved in tetrahydrofuran (40 ml) at ambient temperature under nitrogen and
lithium aluminium hydride (0.24 g) added portionwise over about 10 minutes. The
mixture was stirred at ambient temperature for about 24 hours, A further addition of

10 lithivon aluminium hydride (0.24 g) was added and the mixture was stirred at
ambient temperature for about enother 24 hours. It was then poured onto a saturated
aqueous solution of sodium sulphate (30 ml) and extracted with diethyl cther (2 x 30
ml). The combined organic extracts were combined, dried (Na,SO,) and evaporated
in vacuo to give a yellow oil which was purified by flash chromatography over silica

15 using a 1:20 mixture of methanol and dichloromethane as eluant. Appropriate
fractions were combined and eveporated in vacuo to give a yellow solid. The solid
was dissolved in ethanol (5 ml) and concentrated hydrochloric acid (10 drops) was
added. A colourless solid precipitated was collected by filtration to give N-(2-
maorpholinoethyl)-3-phenyl-1,4-dihydroindeno[1,2-c]pyrazol-6-ylamine

20 trihydrochloride salt (0.18 g) m.p. 180-182°C.

O0LTS0" 99EELS560
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a) 4'(1,4-Dihydroindeno[1,2-c]pyrazol-3-yl)aniline (1 g) was dissolved in
dichloromethane (40 ml) and triethylamine (1.14 ml) was added followed by acetic
anhydride (0.85 ml). The reaction mixture was then stirred at smbient temperature
for 2 hours under nitrogen. A colouriess solid precipitated which was collected by
filtration and washed with water and dried in wacuo at about 60°C to give 4°<(1-
acetyl-1,4-dihydroindeno[1,2-c]pyrazol-3-yl)acetanilide as a colourless solid (0.84
g) mLp. 245-246°C.
b) 4°(1-acetyl-1,4-dihydroindeno[1,2-c]pyrazol-3-yl)acetanilide (1.0 g) was
suspended in methanol (40 ml) and a 2N aqueous solution of sodium hydroxide (15
ml) added. The mixture was stirred at ambient temperature for about 20 minntes and
then poured onto an aqueous solution of 2V hydrochloric acid (75 ml), a colourless
solid precipitated which was collected by filtration and dried in wacwo at about 60°C
to give 4'(1,4-dihydroindenof1,2-c]pyrazol-3-yl)acetanilide dilrydrachloride (0.96
£) m.p. 295-304°C.

A mixture of 4-(1,4-dihydroindeno[1,2-c]pyrazol-3-yl)phenol (0.76g, Example 30)
4-{2-hydroxyethy)morpholine (0.85), triphenylphosphine (1.77g) and
dichloromethane (20ml) were stirred together with ice/water bath cooling and
diethylazodicarboxylate (1.16g) was added dropwise. The resultant mixture was
allowed to warm to room temperature and stirred for about 24 hours. The solvent
'was cvaporated off under reduced pressure and the residue purified by flash column
chromatography on gilica using ethyl acetate/ethanol (25%) to give a solid. The
solid was triturated with diethyl ether (10ml) and the solid filtered, washed with
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dietiry] ether and dried at about 65°C to give 3-{4-(2-morpholinoethoxy)phenyi]-1,4-
dihydroindeno[1,2-c]pyrazole, m.p. 175-6°C.

R2
“Preparation | Melt Point

EX# R2 X | ramarsre | RTINS
B0 PRPHENYL G A Prop as Ex 51 [2458

81 4{OPhPHENYL ___| CH, H Prep @8 Ex 7 [1958
82 | 4(SoMePHENYVL |(CH,)| R4=MeO |PrepesExes

88 | S{COH)A{OHPHENYL H Prep as Ex 51 [283.4

84 | 3-NO,)4{OH "cH, H Prep as Ex 51 |2502

85 | 3{OCH,CONHPHENYL | CH, H Prep as Ex 56

88 | 4{OCHPhPHENYL | CH, | R&R5 = (MeO); | Prep &s Ex 51 [1104
87 | 4{OCHPRPHENYL | CH, | R5=MeO | Prepas Ex 51 22831
88 4-{OH)PHENYL CH, | R4, RS = (MeO), | Prep ss Ex 13 [2504
8o Hm‘gﬂ!‘]mmm-“ CH, H Prep as Ex 40 |160 (dec)
90 3-(0?&!_-'!( iy CcH, H Prop as Ex 40 [210 (dec)
a1 4-{BI)PHENYL Cry_ H Prepes Ex7 12778
4-{OH}PHENYL CH, | R4=MeO | Prep es Ex 13 126660
ga | HCONHICHINED | oy, H Prep es Ex 39 |M+388
o4 [ HCONRCHIOMe) | oy, Prep as Exaa];hsaa
gs [ HHCOREGOPM | ch, H Prop as Ex 39 [M+298
08 4-{OH)PHENYL CH,| R5=MeO | Propea Ex 51 [23740
or | HCONUCHINED [cH, | Ra=NH, |Propesex2e 12+

88 4-{Br}PHENYL ] H Prep as Ex 1-8 [287-8

% 4{OHPHENYL ___| CH;, |F3 = O{CH;};OMs| Prep as Ex 51 [197-8
100 | HSORHEHAMOR) | oy, H Prep es Ex7 {218-20
101| HSOLHCHLOMe) | o\ H Prep as Ex7 [184-8
102 HCPIET_’I;&NL.:-(OH) CH, H Prep as Ex 51 [183-7
103 4{OH)PHENYL ___ | CH, | R3=O{CH,1MOR | Prep as Ex 51 280 (duc)
104 [ HSONHCHINEY | oy, H Prep es Ex7 [182-8
106 4-{OCH,CONH,) CH, | R3=O(CH,),OMo | Prep as Ex 56 [2346

-
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PHENYL

108 4-{OH)PHENYL Rs-g(z(ggém Prep as Ex 51 {96-100

107 4{OH)PHENYL RA=O{CH,),OMa [ Prep a8 Ex 51 [75-81

108 | HCONHCHANHED Prep ae Ex 40 [230

109 4-{(CONHCH-2-

cEEEGE

PYRIPHENL H Prep as Ex 40 [222-8
110 | 4-{OCH,CONF)PHENYL R3=OH | Prepas Ex51 |220
191 | 4-(OCH,COH)PHENYL H Prep es Ex 34 [250-3

4-(4,5-Dihydro-2H-benzo[glindazol-3-yl)-2-pyridinecarbonitrile (50mg,
0.184mmoL) was dissotved in SmL of THF. To this was added 900mg (15¢q) of
tributyltinazide. The reaction mixture was heated-for about 24 hours and the
progress of the reaction was followed by HPLC. Some starting material still
remained et this point; the resction was allowead to cool to room temperature. The
solvent was removed under reduced pressure. The residuc was dissolved in
dichloromethane (SmlL}) and to this was added excess IN HCl. A precipitate formed
which was filtered and dried to give 33mg of a white solid. HPLC/MS confirmed
product formation: MH+ 316.2, retention time: 1.73min

EXFERIMENTALS FOR EXAMPLES 113-159

LC conditions (analvtical run):

Cohumn: PECOSPHERE, C18, 3um, 33x4.6mm

Gredient: From 100% pH 4.5, 50mM NH,OAc/H,0 to 100% CH,CN in 4.5
minntes

Flowmte: 3.5 mL/min

LC/MS purificati Jitians;

Column: Hypersil®BDS, C18, 5°, 100x21.2 mm
Gradient: Generally from 100% pH 4.5, 50mM NH,0A</H,0 to 100% CH,CN
in 8.5 minutes but varied depending upon required separation.



e et R MRS RN AR E e oasome s M BAAT L L LY. S et MR WA AR NN NS TR AR REREEN

2079.1021011 ‘

DOO0LTS0" SYEELSDO

10

16

128
Flowrste: 25 mL/min

Melti -
Were recorded on an Electrothermal 9100 melting point microscope in open
capillaries and aro uncorrected.

IR: .
IR spectra were recorded on 2 Hewlett Packard Nicolete Impact 400 FT-IR
spectrophotometer using KBr pellets. Only the strangest and most significant bands

Q 4-dihydxomdm[l,2—ch1ynml—3-yl)bmcmd 1 (5.8 g, 20.99 mmol) in DMF
(200 mL) were added diphenylphosphoryl azide (522 ml., 23.09 mmol) and Et,N
(3.35 mL, 23.09 mmol). The reaction mixture was heated to about 80 °C for sbout 4
h, until no more N, gas evolution was observed. The off-white precipitation was
filtered off and waghed with EtOAc (3x5 mL) and Et,0 (3x5 mL). The solid was
dried under vacoum to give quantitative yield of 2 that was used in the next step
without further purification. Mp 338-339 °C. IR (KBr) 2132, 1723,1582,1520

(ﬁt& — 1
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Exampies 113-121

General procedure for O-substituted N{4-(1,4-dihydroindeno(1,2-clpyrazol-3-
yDphenyljcerbametes: To 2 solution of an lppmpnnte alcohol in THF was added
NaH (12 eq.) sud ths reaction mixture was stirred for about 45 min. at about 20 °C.
Solid 3-(4-isocyanatophenyl)-1,4-dihydroindeno|1,2-c]pyrazole, 2 was added. The
reaction mixture was stirred for about 3 hours at about 45 °C. 2 M HC] was added
until pH ~ 7 and the crode material was extracted into EtOAc. Purification by flash
chromatography (CH,C1/MeoOH) gave the puro carbamate 3.

Example 113:

i ino)ethyl N{4-(1,4-dihydroindeno{1,2-clpyrazol-3-yl)phenyl]
carbamate:
To a solution of N,N-diethyl ethanol amine (0.368 mL, 2.75 mmol) in THF (5 mL )
was added NaH (60 % in mineral oil, 113 mg, 2.75 mmol). The reaction mixture was
stirred at about 20 °C for sbout 1 hour then salid 3-(4-isocysnatophenyl)-1,4-
dihydroindeno(1,2-c]lpyrazole, 2 (58 mg, 0.22 mmol) was edded. The reaction mixture
was heated to about 45 °C for about 3 hours. The reaction mixture was quenched by
addition of H,O and the product was extractad into EtOAc. The crude material was
purified by flash chromatography on SiO, (MeOH/CH,Cl, , 10/90) to give 51 mg
{62%) of pure product. LC/MS 391 (M+1); LC retention time 2.68 minutes,

Example 114:

2-Morpholinoethyl N-{4-(1,4-dihydroindeno[1,2-c]pyrazol-3-yl)phenyljcarbamate: 56
mg (66%) of pure product was isolated. LC/MS 405 (M+1); LC retention time 2.69
minutes.

Exampie 115:

3«(Dibenzylsmino)propyl N-{4-(1,4-dihydroindeno{1,2-clpyrzol-3-yl)phesmyi)
carbamate: 34 mg (35%) of pure prodact was isolated. LC/MS 530 (M+1); LC
retention time 4.18 mirmites.
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2-{Ethyl(2-hydroxyetiryf)amino]ethy! N{4-(1,4-dihydroindenof1,2-c}pyrazol-3-
yDphenyllcarbamate acetate salt: 19 mg (26%) of pure product was isolated. LC/MS
407 (M+1); LC reteation time 2,65 minutes.

Exxmple 117;

2-{[2~(Dimethylamino)ethyl}(methyl)amino]etbryl N-[4-(1,4-dihydroindenof1,2-
clpyrazol-3-yT)phenyljcarbamate acetate salt: 32 mg (42%) of pure product was
isolated. LC/MS 420 (M-+1); LC retention time 2.80 minutes.

Ixample 118:

1-Methyi-2-propoxyethyl N-{4-(1,4-ditrydroindeno{ 1,2-clpyrezol-3-
yDphenyi]carbamate: 42 mg (59%) of purc product was isolsted. LC/MS 392 (M+);
LC retention time 3.60 minutes.

Example 119:

2-(1-Methyitetrahydro-1 H-2-pyrrolyl)ethyl N-[4-(1,4-dihydroindeno[1,2-c]pyrazol-3-
yDphenyljcarbamate: 4 mg (7 %) of pure product was isolated. LC/MS 403 (M+1); LC
retention time 2.81 mirmtes.

Exsmpie 120:

2{2-(Dimethylamino)ethoxy]ethy! N-{4-(1 4-dihytroindenof 1,2-c]pyrazol-3-
yDphenyllcarbamats acetate salt: 32 mg (43%) of pure product was isolated. LC/MS
407 (M:+1); LC retention time 2.62 mimutes.

Example 121:

2-(Diethylamino)-1-methylethyl N-[4-(1,4-dihydroindeno[1,2-clpyrazol-3-
yDphenyljcarbamste acetate salt: 7 mg (9%) of pure product was isolated, LC/MS 405
(M+1); LC retention time 2.84 minutes.
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Exampics 122-139

General procedures for N°-gubstituted N-[4-(1,4-dihydroindeno( 1,2-clpyrazol-3-
yDphenyl]ureas 4: To s suspension of 3-(4-isocyanatophenyl)-1,4-
dihydroindenof1,2-clpyrazole, 2, in toluenc was added Et,N (5 eq.) and an
appropriate amine (5 eq.). The reaction mixture was stirred at about 95 °C for 0.5 to
5 bours. The solid was filtered off and washed with EtOAc and Et,O and dried in
vacuum 1o give the desired urea 4.

Example 122;
N-[2-(Diethylamino)ethyl]-N'-{4-(1,4-dihydroindeno[1,2-c]pyrazol-3-
yl)phenyljurea: A suspension of of 3-(4-isocyanatophenyl)-1,4-dihydroindeno[1,2-
clpyrazole, 2 (75mg, 0274 mmol), Et,N (0.191 mL, 1.37 mmol), N,N-
diethylethylensdiamine (0.112 mL., 1.37 mmol) in toluene (3 mL) was heated to
about 95 “C for about 3 hours. The white solid was filtered off and washed with
EtOAc and dried under vacuum to afford 61 mg (57%) of pure product. LC/MS 390
(M+1); LC retention time 2.76 minutes.

Exampie 123:
N{41,4-Dihydroindeno[1,2-c]pyrazol-3-yf)phenyl}-N-(2-morpholinoetiryTjurea 84
mg (76%) of pure product was isolated. LC/MS 404 (M+1); LC retention time 2.50
minutes.
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Example 124;

N144-(1,4-Dihydroindeno{1,2-c}pyrazol-3-yl)phenyl}- 1-piperidinecarboxamide 32 mg
(45%) of pure product was isolated. LC/MS 359 (M+1); LC retention time 3.36
mimmtes.

Example 125:
N-[4(1,4-Dihydroindenof1,2-c)pyrazol-3-yl)phenyl]-N-[2-(dimethylamino)-1-
methylcthyljures: 57 mg (55%) of pure product was isolated. LC/MS 376 (M+1);
LC retention time 2.72 minutes.

Example 126:
N-4-(1,4-Dihydroindeno[1,2-clpyrazol-3-yl)pheryl}-N-tetralydro-2-
furanylmethylurea: 57 mg (56%) of pure product was isolated. LC/MS 375 (M#+1);
LC retention time 2.98 mimutes.

Example 127;
N-[4-1,4-Dihydroindenof1,2-c]pyrzol-3-yl)phenyl}-N-(2-fiuryimethyl)urea: 66 mg
(65%) of pure product was isolated. LC/MS 371 (M+1); LC retention time 3.34
minutes.

Example 128:
N<(1,3-Benzodioxol-5-yimethyl)-N'{4-(1,4~dihydroindeno[ 1,2-c]pyrazol-3-
yl)phenylJurea: 75 mg (64%) of pure product was isolated. LC/MS 425 (M+1); LC
retention time 3.45 mimtes.

Example 129;
N-Cyclabutyl-N'-[4(1,4-dihydroindeno{ 1,2-c]pytazol-3-yl)phenyl): 60 mg (64%) of
pure product was isolated. LC/MS 345 (M+1); LC retention time 328 minutes.
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Example 130: :
N-[4(1,4-Dihydroindenof 1,2-c]pyrazol-3-yDphenyl}-N'(2-piperidinoetiryl jurea
urea: 64 mg (58%) of pure product was isolated. LC/MS 402 (M+1); LC retention
time 2.84 minutes.

Example 131;
N-Benzyl-N'-{4~(1,4-dihydroindenof 1,2-c]pyrazol-3-yl)phenyljurca: 47 mg (45%) of
pure product was isolated. LC/MS 381 (M+1); LC retention time 3.40 minutes.

Example 132:
N+{4-(Dicthylamino)butyl}-N'-[4(1,4-dihydroindenof1,2-c]pyrazol-3-yl)phenyl]
urea: 62 mg (54%) of pure product was isolated. LC/MS 418 (M+1); LC retention
time 2.76 minutea.

Example 133:
N-[4-(1,4-Dihydroindeno|1,2-c]pyrazol-3-yl)phenyl}-N'-[2-(2-thienyl)ethyi]urea: 65
mg (59%) of pure product was isolated. LC/MS 401 (M+1); LC retention time 3.44
minutes.

Example 134;

N-{3-(Dicthylamino)propyl]-N'-[4-(1,4-dilrydroindeno[ 1,2-c]pyrazol-3-
yDphenylJurea: 50 mg (45%) of pure product was isolated. LC/MS 404 (M+1); LC
retention time 2.73 minutes.

Exaoplo 135;
N-{4(1,4-Dihydroindeno[1,2-c]pyrazol-3-yDphenyl]-N'-[(1-ethyltetrahydro- 1 F-2-
pyrrolyl)methyllures: 53 mg (48%) of pure product was isolated L.LC/MS 402
(M+1); LC retention time 2.89 minutes.
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Example 136:
N<(2,5-Difluorobenzyl)-N'{4-(1 4-dihydroindeno[1,2-c]lpyrazo}-3-yl)phenyljurea: 15

mg (13%) of pure product was isolated. LC/MS 417 (M+1); LC retention time 3.50
min

Example 137:

N{4-(1,4-Dihydroindeno[1,2-c]pyrazol-3-yl)phesyl]-N'-[{2-(2-
hydroxyethaxy)cthyl]Jurea: 34 mg (33%) of pure product was isolated. LC/MS 379
(M+1); LC retention time 2,66 min

Examplo 138;
NH4<1,4-Dihydroindenof1,2-c]pyrazol-3-yD)phenyl]-N-[2-hrydroxy-1-
(hydroxymethyl)ethyl]orea: 4 mg (1%) of pure product wes isolated. LC/MS 365
(M+1); LC retention time 2.48 min

Example 139:
N-[41,4-Dihydroindeno[1,2-c]pyrazol-3-yl)phenyl]-N'-(2,3-dihydroxypropyl)urea:
8 mg (8%) of pure product was isolated. LC/MS 365 (M+1); LC retention time 2.54
min

Example 140:
N1-{4<(1,4-Dihydroindeno[1,2-c]pyrazol-3-yl)phenyl]-4-(2-pyridyi)-1-
piperazinecarboxamide: 68 mg (71%) of pure product was isolated. LC/MS 437
{M+1); LC retention time 3.13 minutes.

Exemplc [41:

N'{41 A-Dihydroindeno[1,2-c]pyrazol-3-yl)phenyl]-N-[3-{(dimethylamino)propyl}-
N-msthylurea: 54 mg (63%) of pure product was isolated. LC/MS 390 (M+1); LC
retention time 2.60 minutes.

47t

\
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Example 142:
N1-{4<(1 4-Dilyydroindenc{1,2-clpyrazoi-3-yl)phenyl]-1-azetanecarboxamide: 48 mg

(66%) of pure product was isolated. LC/MS 331 (M+1); LC retention time 2.86
minntes.

Example [43;
N1-[4(1,4-Dihydroindeno(1,2-clpyrazol-3-yl)phenyl]-4-(4-flucrophenyl)-1-
piperazinecarboxamide: 63 mg (63%) of pure product was isolated. LC/MS 454
(M+1); LC retention time 3.53 minutcs.

Example 144;
N-Benzyl-N'-[4-(1,4-dihydroindeno 1 ,2-c]pyrazol-3-y[)phenyl]-N-methylurea: 60
mg (69%) of pure product was isolated. LC/MS 395 (M+1); LC retention time 3.41
minutes,

Example 145:
N-{4<1,4-Dihydroindeno[1,2-c]pyrazol-3-yl)phanyl]-N-ethyl-N-2-
hydroxyethrylurea: 50 mg (63%) of pure product was isolated. LC/MS 363 (M+1);
LC retention time 2.78 minutes,

Example 146;
N1-{4-(1,4-Dihydroindeno[1,2-cJpyrazol-3-y{)phenyl]4-(2-methoxyphenyl)-1-

piperszinecarboxamide: 49 mg (48%) of pure product was isolated. LC/MS 464 (M-
1); LC retention time 3.45 minutes.

Bxamplc 147;
N-{4-(1,4-Dihydroindeno[1,2-c]pyrazol-3-yl)phenyi]-N-[2-(dimethylamino)ethyl]-
N-methylurea: 55 mg (67%) of pure product was isolated. LC/MS 376 (M+1); LC
retention time 2.48 minutes.
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Examplc 148:
N1-{4-(1,4-Dihydroindeno(1,2-c]pyrazol-3-yl)phenyl]-4-methyl-1-
piperazinecarboxamide: 16 mg (20%) of pure product was isolated. LC/MS 374
(M+1); LC retention time 2.48 minutes.

Examplc 149;

N1-{4(1,4-Dihydroindeno( 1,2-c]pyrazol-3-yl)phenyl]-4-(4-hydroxyphenyl)-1-
piperazinecarboxamide: 11 mg (11%) of pure product was isolated. LC/MS 452
(M+1); LC retention time 3.04 minntes.

Example 150:
N1-[4<(1,4-Dihydroindeno(1,2-c]lpyrszol-3-yl)phenyi]-4-{(E)-3-phenyl-2-propenyl]-
1-piperazinecarboxamide: 47 mg (45%) of pure product was isolated. LC/MS 476
(M+1); LC retention time 3.26 minutes.

Examplo 151:
N1-{41,4-Dihydroindenof1,2-c]pyrazol-3-yl)phentyl]-4-phexyl-1-
piperazinecarboxamide: 46 mg (48%) of pure product was isolated. LC/MS 436
(M+1); LC retention time 3.58 minutes.

Example 152

N{41,4-Dihydroindeno[1,2-clpyrazoi-3-yljphenyi]-N, N-di(2-methoxyethyl)ures:
31 mg (37%) of pure product was isplated. LC/MS 407 (M+1); LC retention time
3.25 minutes.

Example 153;
N'-[4<(1,4-Dihydroindeno{1,2~clpyrazol-3-yl)phenyl}-N-(2,3-dihydroxypropyl)-N-
methylurea: 36 mg (43%) of pure product was isclated. LC/MS 379 (M+1); LC
retention timo 2.62 minutes,
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Exampls 154:
N,N-dif2(Diethylamino)ethyi]-N'-[4-(1,4-dibydroindeno[ 1 ,2-c]}pyrazol-3-

yl)phenyl]urea: 50 mg (47%) of pure product was isolated. LC/MS 489 (M-+1); LC
retention time 2.61 minutes.

Example 155:
N{4-(1,4-Dilydroindenof1,2-c]pyrazol-3-yl)phenyl]-N'(2-pyridyimethyl)urea: 38
mg (45%) of pure product was isolated. LC/MS 382 (M+1); LC retention time 2.85
minutes,

Example 156:
N-{4-(1,4-Dihydroindeno(1,2-c]pyrazol-3-yl)phenyl]-N'(3-pyridylmethylyurca: 26
mg (319%) of pure product was isolated. LC/MS 382 (M+1); LC retention time 2.70
minutes.

Example 157:
N-[4(1,4-Dihydroindeno[ 1, 2-c]pyrazol-3-yl)phenyl}-N'-(4-pyridyimethyl)urea: 43
mg (51%) of pure product was isolated. LC/MS 382 (M+1); LC retention time 2.69
min

Example L58: _
N-{4-(1,4-Dilrydroindeno(1,2-c)pyrazol-3-yl}phenyl]-N'-(2-hydroxyethyTjurea: 7 mg
(8%) of pure product was isolated. LC/MS 335 (M+1); LC retention time 2.57
mirmtes.

Bxample 159:

N-{4) ,4-Dihydroindenof1,2-clpyrazol-3-yDpheayl]-N'-[7-
(dimethylamino)heptyljurea: 57 mg (48%) of purv product was isolated. LC/MS 432
(M+1); LC retention time 2.85 minutes.
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Examples 160 - 209
Synthesis of the compound
Uy i
i
0 W,
6
o
(X=CH,, O, or S)
in
h asaay: ca. 85%
W 10 * condition A: in EtOH, r.t (for aliphatic primary amines)
W condition B: TsOH (cat.) in toluene, reflux (for secondary or
E aromatic antines)
o
in -
4
(=] X X
0 15 R

Batry | X NRR’ Condition Yield
160 | cmz | NHaC1zZHRS A (;‘::‘)
161 | cm2 O A (4;3:‘)
162 | cm o~ A ' (4;’;:9
163 | cm P A (Igg:g)
164 | cm w— ) A (4:3:!)
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* oA (350 mg
« [ ] O )
o o | "ok ik

168 - (300mg
169 Krd (szt':1 :g)

170 m’\D (251’121 :ﬂ)
171 .-'\C} (2‘55%:;)
172 RN (1-;%:0
173 X Jow ( 4;: :9
174 m—D (3‘;3 :n)
175 m—Q ; 4?3 :m
176 = Ytou ‘ 3:‘)
177 me" 0 (2::3 :g)'
178 “‘[} (33% :z)
179 e~ (3;'5:‘)
180 "~~~ (430 mg)
181 Ly (133 ':'!)
182 w2 G0
183 un—o ( 4gg :s)
184 e e 60 %

(240 mp)
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185 e~ (33‘::)
186 NHiso-Pr (36?::3)
187 NHcyc-Pr (29500:;)
188 NEn-Hex G?s.g:g)
1 O =2
w | O e
191 Om (5306:9
e O G60me)
193 HN—O—OMo (1423?:!)
194 HN—Q—OH o ggﬁg)
195 HN—D ( 4;;23)
196 HN—@ (3;;:9
197 HN/\Q (4;5;’:13)
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HN .
198 | om Ti)QH B %0 29

HN
Ys B 51%
199 CH2 'J\) (340 mg)
3%
w | o O B w_
5%
201 o HN-O B Oon)
HN _~ 5%
202 o NM A (50 ng)
W p o= 82%
w | o |0~ . | =

~N
¥

e X
Entry | X NRR’ Condition Yield
HN : %
204 | CH2 V‘O @ncn A (600 mg)
65%
205 | cm2 O B (400 12g)
) \ 3%
26 | CH2 W s B (250 )
5%
207 | cu2 m—D B (130 e
208 | cm2 i B (3;3;:;)
200 | cu2 m’\D B 63 %

(340 mg)

TR N LR TR P LT CFTE VTS T ¥ PP gy T

A\
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Example A

The use of compounds of the present invention in the manufacture of
pharmaceutical compositians is illustrated by the following description. In this
description the term "active compound” denotes any compound of the invention but
particularty arry compound which is the final product of one of the preceding
Examples.

e) Copmules

In the preparation of capsnles, 10 parts by weight of active compound and 240
perts by weight of lactose are de-aggregated and blended. The mixture is filled mto
hard gelatin capsules, each capsule containing a unit dose or part of a unit dose of
active compound.

b)  Tableta
Tablets are prepared from the following ingredients,
Paxts by wejght

Active compound 10
Lactose 190
Maize starch 22
Polyvinylpyrrolidone 10
Magnesium stearate 3

The active compound, the lactose and some of the starch are de-aggregated,
blended and the resulting mixture is granulated with a solution of the polyvinyl-
pyrrolidone in cthgnol. The dry gramulate is blended with the magnesium stearate and
the rest of the starch. The mixiure is then compressed in a tabletting machine to give
tablets each containing a unit dose or a part of a unit dose of ective compound.



2079.1021011

OO0LTS0O" SSEELSGD

10

143

¢)  Enteric cogted tablets

Tablets are prepared by the method described in (b) above. The tablets are
enteric coated in a conventional manner using a solntion of 20% celiulose acetate
phthalste and 3% diethyl phthalate in ethanol:dichloromethane (1:1).

d)  Suppositogics

In the preparation of suppositorics, 100 parts by weight of active compound is
incorporated in 1300 parts by weight of triglyceride suppository base and the mixture
formed into suppositories each containing a therapeutically effective amount of active
ingredient.

While this invention has been particularly shown and described with
references to preferred embodiments thereof,, it will be tnderstood by those skilled in
the art that various changes in form and details may be made therein without
departing from the spirit and scope of the invention as defined by the appended
claims. Those skilled in the art will recogmise or be able to ascertain using no more
than routine experimentation, many equivalents to the specific embodiments of the
invention described specifically herein. Such equivalents are intended to be
encompassed in the scope of the claims.
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the racemic mixtures, racemic-diastereameric mixtures, tautomers and
optical isomers of said compounds end the pharmaceutically acceptable salts
and the prodrugs thereof, wherein:

10 m is an integer from 1 to 10;

X represents a) an optionally substituted group of the formula—
(CH,),- in whichn is 1, 2 or 3, b) carbonyl , c) oxygen , d) a group of the
formula -C=NOR,,, in which R,, is a C,_, alkyl group, €) a group of the
formula NR,,, in which R,, is —H, an optionally substituted C,_, alkyl group

15 or an optionally substituted phenyl, or f) a group of formula S(O)p in which
pis0,1or2;

B represents an alkyl, a cycloalkyl, an aryl, a pyridyl, a thienyl, &
furyl or a pymrolyl;

R, is —H; a halo; hydroxy; nitro; cyano; hydroxyamidino;

20 aminomethyl; formamidomethyl; an optionally substituted alkenyloxy; an
optionally substituted C, , alkenyl; an optionally substituted C, , alkynyl; or a
group represented by the formula -Y-W, provided that wheaR, is —H, an
unsubstituted C, , alkyl, an unsubstituted C, ,alkoxy, a halogen, or
trifluoromethyl, ring A is substituted with at least one substituent that is not a

25 halo, an optionally substituted C, ;alkyl or an optionally substituted C, ,
alkoxy;

Y is absant or a C, ;alkyl, C, ; alkoxy, -O-, -S- or -C(0)-;

W is —H, hydroxy, optionally substituted phenyl, C, ; alkoxy, or—
NR:R;;

ODDLTSO" S9EELS60
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provided that when B is phenyl and R, is —Y-W and W is -NR,R,, R,
and R, are each, independently, &) -H; b) a substituted C, 4alkyl group,
provided that the substitnent is not -NRR; ¢) an optionally substituted
cycloalkyl; d) an optionally substituted heterocycloalkyl; €) an optionally *
substituted cycloalkylalkyl; f) an optionally substituted
heterocycloalkylalkyl; g) a substituted hoteroaryl or a substituted
heteroaralkyl, provided that the heteroaryl or heteroaralkyl are substituted
with —NRy(CH,), ,OR,, -NR,(CH,), LCO,R,, “NRy(CH,), [NR R,, or an
optionally substituied heterocycloalkyl; or

when B is phenyl and R, is -Y-W and W is -NR,R,, R, and R,,
together with the nitrogen atom to which they erc attached, can represent an
optionally substituted heterocycloalkyl or an optionally substituted
heteroaryl;

when B is not phenyl, R, and R, are each, independently, -H, an
optionally substituted C, galky! group, -NEH(CH,), JNR.R,, an cptioaally
substituted cycloalkyl, an optionally substituted heterocycloalkyl, an
optionally substituted aryl, an optionally substituted heteroaryl, an optionally
substituted cycloalkylalkyl, an optionally substituted heterocycloalkylalkyi,
an optionally substituted aralkyl, or an optionally substituted heteroaralkyl;
or

when B is not phenyl, R, and R, together with the nitrogen atom to
which they are attached represent an optionally substituted heterocycloalkyl
or en optionally substituted heteroaryl;

R, Rs and R, arv for each occurrence, independently, -H ora C,,
alkyl; and

ring A is optionally substituted with onc or more substituents selected
from the group conaisting of a) a halo; b) a C, ;alkyl group optionally
substituted with one or more substituents selected from the group consisting
of hydroxy, halo, and -NR R.; c) a C, ;alkoxy group optionally substituted
with one or more substituents selected from the group consisting of hydroxy,
halo, -NR R, an optionally substituted phenyl, and -NR,,C(O)R,,, provided
that the substituents are not attached to the carbon which is attached to the
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oxygen of the alkoxy group; d) an optionslly substituted phenoxy; ¢)
hydroxy; f) a group of the formula -C(O)R,, in which R,, is a hydroxy,a C,,
alkoxy or—-NRyR,,; £) a group of the formula -NR,R,; h) a group of the
formula -NR;,C(O)Ry; ) nitro; j) optionally substituted aralkyl; k) cyano;

5 and I) a G, alkenyl group or a C, , alkynyl group each of which is optionally
substituted with one or more substituents selected from the group consisting
of a C, , alkyl group, a C, ;alkoxy group and 2 halo;

R and R, are each, independently, -H, an optionally substituted C,
alkyl group, an optionally substituted cycloalkyl, an optionally substituted

10 aryl, an optionally substituted heteroaryl, an optionally substituted
heterocycloalkyl, an optionally substituted cycloalkylalkyl, an optionally
substituted aralkyl, an optionally substituted heteroaralkyl, or an optionaily
substituted heterocycloalkylalkyl; or

R, and R, together with the nitrogen atom to which they are attached

156 represent an optionally substituted heterocycloalkyl or an optionally
substituted hetroaryl;

Ry, and R, are cach, independently, -H, an optionally substituted C,
alkyl group, an optionally substituted cycloalkyl, an optionally substituted
aryl, an optionally substituied heteroaryl, an optionally substituted

20 heterocycloalkyl, an optionally substituted cycloalkylalkyl, an optionally
substituted amalkyl, an optionally substituted heteroaralkyl, or an optionally
substituted heterocycloalkylalkyi; or

R,, and R,, together with the nitrogen atom to which they are attached
represent an optionally substituted heterocycloalkyl or an optionally /

25 substituted hetroaryl;

R,y and R,, are sach, independently, selected from the group

consisting of -1, a C,.,, alkyl group, a C,, cycloalkyl group, and phenyl;
and

OOLTFSO"99EELSHO

N

R,, is —H, an optionally substituted C, ,, alkyl group, an optionally
30 substituted C, ;, cycloalkyl group, an optionally substituted phenyl or an
optionally substituted aralkyl.
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A compound of Claim 1, wherein B is phenyl.

A compound of Claim 2, wherein R, is —Y-W, where Y is —CH,- and W is -
NR,R,.

A compound of Claim 3, wherein ring A is unsubstituted.
A compound of Claim 3, wherein X is S or methylene.

A compound of Claim 3, wherain R, and R,, taken together with the nitrogen
to which they are attached represent an optionally substituted
heterocycloalkyl

A compound of Claim 6, wherein the optionally substituted heterocycloalkyl
formed by —-NR,R, is selected from the group consisting of a piperizine, a
iperidine, homopi 3 imclidine, azctidine, holine,
thiomorpholine, pyrrolidine, thiazolidine, 8-azabicyclo[3.2.1]octane and 9-
azabicyclo[3.3.1]nonane.

A compound of Claim 7, wherein the optionally subatituted heterocycloalkyl
formed by —-NR,R, is substituted with one or more substituents selected from
the group consisting of &) a lower alkyl which ia optionally substituted with —
NRR,, -OR,, heterocycloalkyl, or -C(O),R; b) bydroxyl; ¢) -C(O),Rg; d) -
NRR,, wherein R, and R, are each, indepandently, optionally substituted
with -NR_R,, -OR,, hetarocycloalkyl or -C{O),R,; ) heterocycloalkyl which
is optignally substituted with a Jower alkyl, phenyl, heteroaryl, or
heterocycloalky] which is optionally substituted by a lower alkyl; f) -OR,,
wherein R, is optionally substituted with a ~-NRR,, “OR,, heterocycloalkyl,
or -C(O),R,; g) -COR,, wherein R, is optionally substituted with -NR/R,, -
OR,, heterocycloatkyl, or -C(O),R,; h)}-NR,C(O),R,; and i) -NR,C(O)R,,
wherein R, is optionally substituted with -OR,, -NRR,, 2 heterocycloalkyl
which is optionally substituted with a lower alkyl.
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9. A compound of Claim 3, wherein R, is ~-H and R, is an optionally substituted
heterocycloalkyt.

5 10. A compound of Claim 9, wherein R, is an optionaily substituted
heterocycloalkyl selected from the group consisting of & piperizine, a
piperidine, homopiperazine, quinuclidine, azetidine, morpholine,
thiomorpholine, pyrrolidine, thiazolidine, 8-azabicyclof3.2.1]octane and 9-
szabicycio[3.3.1]nonane.

10

11. A compound of Claim 10, wherein the optionally substituted
heterocycloalkyl defined for R, is substituted with one or more substituents
selected from the group consisting of a) & lower alkyl which is optionally
substituted with -NR R, -OR,. heterocycloalkyl, or -C(O),R;; b) hydroxyl;

15 c) -C(O),R,; d) -NRR,, wherein R, and R; are each, independently,
optionally sbstituted with -NRR,, -OR,, heterocycloalkyl or -C(O),R,; ¢)
heterocycloalkyl which is optionally substituted with a lower alkyl, phenyl,
heteroaryl, or heterocyeloalkyl which is optionally substituted by a lower
alkyl; f) -OR,, wherein R, is optionally substituted with a —NR,R;, -OR,,

20 hetarocycloalkyl, or -C(O),R,; g) -COR,, wherein R, is optionally
substituted with -NR_R,, -OR,, heterocycloalkyl, or -C(O),R,; h)-
NR.C(O)R;; and i) -NR,/C(O)R,, whexein R, is optionally substituted with —
OR,, -NRR,, a heterocycloalkyl which is optionally substituted with a lower
alkyl

OOLTSO® 99EELSH0

12. A compound of Claim 3, wherein R, is—H and R, is sa optionally substituted
heterocycloalkylalkyl.

13. A compound of Claim 12, wherein the optionally substituted
30 heterocycloalkylalkyl defined for R, has the heterocycloalkyl partion
sclected from the group consisting of a piperizine, a piperidine,
homopiperarine, quinuclidine, azetidine, morpholins, thiomarpholine,
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pyrrolidine, thiazolidine, 8-azabicyclo[3.2.1Joctans and 9-
azabicyclo{3.3.1Jnonane.

A compound of Claim 13, wherein the heterocycloalkyl portion of R, is
substituted with one or more subatituents selected from the group consisting
of a) a lower alky] which is optionally substituted with -NRR,, -OR,,
hetarocycloalkyl, or -C(O),R,; b) hydroxy; c) -C(O),R,; d) -NR.R,, wherein
R, end R, are each, independently, optionally substituted with -NR,R;, OR,,
heterocycloalkyl or -C(O),R,; e) heterocycioalkyl which is optionally
substituted with a lower alkyl, phenyl, heteroaryl, or heterocycloalkyl which
is optionally substituted by a lower alkyl; f) -OR,, wherein R, is optionally
substituted with a —NR R,, -OR,, heterocycloalkyl, or -C(O),R,; g) -COR,,
wherein R, is optionally substituted with -NRR,, -OR,, heterocycloalkyl, or
-C{O),R,; b)-NR,C(O);R,; and i) -NR,C(O)R,, wherein R, is optionally
subatituted with -OR,, -NR R, a heterocycloalkyl which is optionally
substituted with a lower alkyl.

A compound of Claim 3, wherein R, is -H and R, is a heteroaryl which is
substituted with & ~NR,(CH,), JOR,, 8 -NRy(CH,), ,COR,, &
—NR,(CH,), .NR,R,, or an optionally substituted heterocycioalkyl.

A compound of Claim 15, wherein the heteroaryl defined for R, is selected
from the group consisting of pyridyl, imidezolyl, foryl, pyrrolyl, thienyl,
oxazolyl, thiazolyl, isoxazolyl, thiadiazolyl, oxadiazolyl, pyrimidinyl,
pyrazinyl, pyridazinyl, quinolyl, isoquinolyl, indazolyl, beazoxazolyl,
benzofuryl, benzothiazolyl, indolizinyl, imidszopyridinyl and
benzo(b)thienyl.

A compound of Claim 16, wherein R, is pyridinyl.

A compound of Claim 17, wherein the pyridinyl is substituted with a 2-(N,N-
dimethylamino)ethylamino.
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19. A compound of Claim 3, wherein R, is —H and R, is s heteroaralkyl which ia
substituted with 8 -NRy(CH,), [OR,, 8 -NR{CH,), [COR,, 8
—NR,(CH,), [NRR,, or an optionally substituted heterocycloaliyl.

5
20. A compound of Claim 19, wherein the heteroaralkyl defined for R, has a
heteroary] which is selected from the group cansisting of pyridyl, imidazolyl,
furyl, pymolyl, thienyl, oxazolyl, thiazolyl, isoxazolyl, thisdiazolyl,
oxadigzolyl, pyrimidinyl, pyrezinyl, pyridaziayl, quinolyl, isoquinolyl,
10 indazolyl, benzoxazolyl, benzofury}, benzothiazolyl, indolizinyl,

imidazopyridiny]l and benzo(b)thienyl.
21. A compound of Claim 20, wherein the hetaroaryl partion of R, is pyridinyl.

16 22. A compound of Claim 21, wherein the pyridinyl is substituted with 2-(N,N-
dimethylemino)ethylamino.

23. A compound of Claim 2, wherein ring A is substituted with ~-CH,NRR,.

20 24, A compound of Claim 23, wherein m is 1 and R, is —H or -F.

O0LTSO" SEELSHD

25. A compound of Claim 24, wherein R, and R,, taken together with the
nitrogen to which they are attached is an optionally substituted
heterocycioalkyl.

26. A compound of Claim 25, wherein the hetexocycloalkyl defined for -NRR,
is selected from the group consisting of a pipexizine, a piperidine,
1 . . innolidine, azetidine, holine, thiomorpholine,
pyrrolidine, thiszolidine, 8-azabicyclo[3.2.1]Joctane and 9-
30 azabicyclo[3.3.1]nonane.
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A compound of Claim 26, wherein the heterocycloalkyl defined for -NR(R,
is substituted with one or more substituents selected from the group
consisting of 1) a lower alkyl which is optionally substitted with -NR.R,, -
OR,, hetarocycloalkyl, or -C(O),R; b) hydroxyl; c) -C(O),R,; d) -NRR,,
wherein R, and R, are each, independently, optionally substitated with —
NR,R,, -OR,, heterocycloalkyl or -C{O),R,; €) heterocycloalkyl which is
optionally substituted with a lower alkyl, phenyl, heteroaryl, or
heterocycloalkyl which is optianally substituted by a lower alkyl; f) -OR,,
wherein R, is optionally substituted with a-—NRR,, -OR,, heterocycloalkyl,
or -C(O),R,; &) ~COR,, wherein R, ia optionally substituted with ~-NRR,, -
OR,, heterocycloalkyl, or -C(O),R; h)}-NR,C(O),R;; and i) -NR,C(O)R,,
wherein R, is optionally substituted with ~OR,, -NRR,, a heterocycloalkyl
which is optionally substituted with a lower alky).

A compound of Claim 23, wherein R, is —H and R, is an optionally
substituted heterocycloalkyl

A compound of Claim 28, wherein R, is selected from the group consisting
of a piperizine, a piperidine, homopiperazine, quinuclidine, azetidine,
morpholine, thiomorpholine, pyrrolidine, thiazolidine, 8-
azabicyclo{3.2.1]octane and 9-azsbicyclo[3.3.1nonane.

A compound of Claim 29, wherein R, is substituted with one or mare
substituents solocted from the group consisting of &) a lower alkyl which is
optionally substituted with —-NR Ry, -OR,, heterocycloalkyl, ar -C(O),R,; b)
bydroxyl; ¢) -C(O);R¢; d) -NRR,, wherein R, and R, arc each,

independently, optionally substitrted with —NR R, -OR,, heterocyclioalkyl or .

-C(O),R,; ©) heterocycloalkyl which is optionally substituted with a lower
alkyl, phenyl, beteroearyl, or heterocycloalkyl which is optionally substituted
by a lower alkyl; f) -OR,, wherein R, is optionally substituted with a -
NR,R;, -OR,, heterocycloalkyl, or -C(O)R,; g) -COR,, wherein R, is
optionally substituted with -NR,R,, -OR,, heterocycloalkyl, or -C(O),R,; h)-



2079.1021011

5

10
{3
H)
W

G!l 15
1
ot
N
G
i
Li

| 20
o
(|

25

30

31.

32.

33.

34.

35.

152

NRC(O),R,; and i) -NR,C(O)R,, wherein R, is optionally substituted with —
OR,, -NR,R,, a heterocycloalkyl which is optionally substituted with a lower
alkyl

A compound of Claim 23, wherein R, is ~H and R, is an optionally
substituted heterocycloalkylalkyl.

A compound of Claim 31, wherein the heterocycloalkyl portion of R, is
selected from the group consisting of a piperizine, a piperidine,

" . ine, quinuclidi idi hotine, thi holine,
pyrolidine, thiazolidine, 8-azabicyclo[3.2.1]octane and 9-
azabicyclof3.3.1jnonans.

A compound of Claim 32, wherein the heterocyeloalkyl portion of R, is
substituted with one or more substituents selacted from the group consisting
of a) a lower alkyl which is optionally subatituted with -NRR,, -OR,,
heterocycloalkyl, or -C(O),Ry; b) hydroxyl; ¢) -C(O}Rg; d) -NRR,, wherein
R, and R, are each, independently, optionaily substituted with -NRR,, -OR,,
heterocycloalkyl or -C(O),R,; €) heterocycloalkyl which is optionally
substituted with a lower alkyl, phenyl, heteroaryl, or heterocycloalkyl which
is optionaily substituted by a lower alkyl; f) -OR,, wherein R, is optionally
substituted with a -NR_R,, -OR,, heterocycloalkyl, or -C(O),R,; g) -COR,,
wherein R, is optionally substituted with -NRR,, -OR,, heterocycloalkyl, or
“C(O)R; b)-NR,C(O),R,; and i) -NR,C(O)R;, wherein R, is optionally
substituted with -OR,, -NR,R,, a heterocycloalkyl which is optionally
substituted with a lower alkyl.

A compound of Claim 23, wherein R is —H and R, is an optionally
substituted heteroaryl.

A compound of Claim 34, whercin R, is selected from the group consisting
of pyridyl, imidazolyl, furyl, pyrrolyl, thienyl, oxazolyl, thiszolyl, isoxazolyl,
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thiadiazolyl, oxadiszolyl, pyximidinyl, pyrazinyl, pyridazinyl, quinolyl,
isoquinolyl, indazolyl, benzoxazolyl, benzofuryl, benzothiazolyl, indolizinyl,
imidazopyridinyl and benzo(b)thicaryl.

A compound of Claim 35, wherein R, is substituted with one or more
substituents selected from the group consisting of 2) a lower alkyl which is
optionally substituted with -NR,R;, -OR,, heterocycloalkyl, or -C(O),R,; b)
hrydroxyl; c) -C(O);R; d) -NRR;, wherein R, and R; are cach,

" independently, optiomally substituted with -NR R,, -OR,, heterocycloalkyl ar

-C(O),R,; ¢) hetarocyeloalky] which is optionally substituted with a lowar
alkyl, phenyl, heteroaryl, ar heterocycloalkyl which is optionally substituted
by a lower alkyl; f) -OR,, wherein R, is optionally substituted with a —
NR.R,, -OR,, heterocycloalkyl, or -C(O),R; g) -COR,, wherein R, is
optionally substituted with -NR,R,, -OR,, heterocycloalkyl, ar -C(O)R,; b)-
NR,C(O)R,; and i) -NR,C(O)R,, wherein R, is optionally substituted with —
OR,, -NR R, 2 heterocycloalkyl which is optionally substituted with a lawer
alkyl

A compound of Claim 23, wherein R, is —H and R, is an optionally
substituted heteroaralkyl.

A compound of Claim 37, wherein the heteroaryl portion of R, is selected
from the group consisting of pyridyl, imidazolyl, furyl, pyrrolyl, thienyl,
oxazolyl, thiszolyl, isoxazolyl, thiadiezolyl, oxadiazoly), pyrimidinyl,
pyrazinyl, pyridazinyl, quinolyl, isoquinolyl, indazolyl, benzoxazolyl,
benzofuryl, benzothiazolyl, mdolizinyl, imidazopyridinyl and
benzo(b)thienyl.

A compound of Claim 20, wherein the heteroaryl portion of R, is substituted
with one or more substituents selected from the group consisting of a) a
lower alkyl which is optionally substituted with -NR,R,, -OR,,
heterocycloalkyl, or -C(O),R,; b) bydroxyl; ¢) -C(O);,R,; d) -NR,R,, wherein
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R, and R, are each, independently, optionally substitated with -NR,R,, -OR,,
heterocycloalkyl or -C(O),R,; €) heterocycloalky] which is optionally
subastituted with & lower alkyl, phentyl, heteroaryl, or heterocycloalkyl which
is optionally substituted by a lower alkyl; f) -OR,, wherein R, is optionally
substituted with a -NR,R,, -OR,, heterocycioalkyl, or -C(O),R,; g) -COR,,
wherein R, is optionally substituted with -NR R,, -OR,, heterocycloalkyl, or
-C(O)R,; hy-NRC(O),R;; and i) -NR,/C(O)R,, wherein R, is optionally
substituted with -OR,, -NRR,, & heterocycloalkyl which is optionally
substituted with a lower alkyl.

A compound of the following structural formula wherein X, R, end R, are

selected from:
Entry X NR,R,
1 CH, (O
2 CH, =
3 v e
4 CH,
5 CH,

8

2

1S
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tautomers thereof and the pharmaceutically acceptable salts thexeof,

41, A compound of the following structural formula wherein B, R, and R, arc
5 sclected from:
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10

1

12

13

14

15

16

17

4-MeO-Ph
3-F-Ph
3F-Ph
3-F-Ph
Et
Et
cycPr
cyc-Pr

cyc-Pr

98594

O—- 1)
f(O)-rem
-

tautomers thereof and the pharmaceutically acceptable salts thereof

42. A compound of the following formula wherein X, R, and R, are aclected

& g g v el e Ml

a(ab
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5 CH, e
6 S e W
7 s NMe,
8 S A vt
9 5w
10 S e~

1 s O

tantomers thereof and the pharmaceutically acceptable salts thereof.

A campound of the following formula wherein R, R, and R, are selected

BEntry R, NR,R,
1 H O
2 H O
3 H e
4 H o w{ Jem
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7 H {em

8 H O™

9 B (O™

10 H LN

1 F o ow{vm

12 F (-

13 F o e

14 H N

15 H ..LO—- ¢

tautomers thercof eand the pharmaceutically acceptable salts thereof.

A compound represented by the following structural formula:

teutomers thereof and the pharmaceutically acceptable salts thereof.

A method of inhibiting protein kinase activity in a mammal in need thereof
comprising the step of administering to said mammal a compound of formmula
D:
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the racemic mixtures, racemic-diastereomeric mixtures, tautomers and
optical isomers of said compounds and the pharmaceutically acceptable salts
and the prodrugs thereof, wherein:

m ig an integer from 1 to 10;

X represents a) an optionally substituted group of the formula —
(CH,),- in whichn is 1, 2 or 3, b) carbonyl , c) oxygen , d) a group of the
formula -C=NOR,,, in which R,, is a C,_, alkyl group, €) a group of the
formula NR,,, in which R,, is —H, an optionsally substituted C, , alkyl group
or an optionally substituted phenyl, or £) a group of formula S(Q)p in which
pis0,1o0r2;

B represents an alkyl, a cycloalkyl, an aryl, a pyridyl, a thienyl, a

furyl or a pyrrolyl;

R, is —H; a halo; hydroxy; nitro; cyano; hydroxyamidino;
aminomethyl; formamidomethyl; an optionally substituted alkenyloxy; an
optionally substituted C, , alkenyl; an optionally substituted C, ,alkynyl; ora
group represented by the formula -Y-W;

Y is absent or 2 C, ;alkyl, C, ; alkoxy, -O-, -S- or -C(0)-;

W is —H, hydraxy, optionally substituted phenyl, C, ; alkoxy, or —
NR,R;;

provided that when B is phenyl and R, is —Y-W and W is -NR;R,, R,
and R, are each, independently, a) —H; b) a substituted C, ;alkyl group,
provided that the substituent is not -NR¢R,; c) an optionally substituted
cycloalkyl; d) an optionally substituted heterocycloalkyl; €) an optionally
substituted cycloalkylalkyl; ) an optionelly substituted
heterocycloalkylalkyl; g) a substituted heteroaryl or a substituted
heteroaralkyl, provided that the heteroaryl or heteroaralkyl are substituted
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with -NR,(CH,), (OR,, NRy(CH,); CO.R,, ~NR,(CH,), NR R, or an
optionally substituted heterocycloalkyl; or

when B is phenyl and R, is ~Y-W and W is -NR,R,, R, and R,,
together with the nitrogen atom to which they are attached, can represent an
optionally substituted heterocyeloalkyl or an optionally substituted
heteroaryl;

when B is not phenyl, R, and R, are each, independently, -H, an
optionally substituted C, ;alkyl group, -NH(CH,),/NRR,, an optionally
substituted cycloalkyl, an optionally substituted heterocycloalkyl, an
optionally substituted aryl, an optionally substituted heteroaryl, an optionally
substituted cycloalkylalkyl, an optionally substituted heterocycloalkylalkyl,
an optionally substituted aralkyl, or an optionally substituted heterosrelkyi;
or

when B is not phenyl, R, and R, together with the nitrogen atom to
which they are attached represemt an optionally substituted heterocycloalkyl
or an optionally substituted heteroaryl;

R, R; and R, ere for each occurrence, independently, -Hora C,
alkyl; and

ring A is optionally gubstituted with one or more substituents selected
from the group consisting of a) a halo; b) a C, ,alky! group optionally
substituted with one or more substituents sclected from the group consisting
of hydroxy, halo, and -NR R ; ¢) a C, alkoxy group optionally substituted
with one or more substituents selected from the group consisting of hydroxy,
halo, -NR R, s optionally substituted phenyl, and -NR,/C(O)Ryy, provided
that the substituents are not attached to the carbon which is attached to the
oxygen of the alkoxy group; d) an optionally substituted phenoxy; e)
hydroxy; f) a group of the formula -C(O)R,, in which R,; is a hydroxy, a C,
alkoxy or—-NR4R,,; £) & group of the formula —-NR,R,,; h) 2 group of the
formuls ~NR,,;C(O)R,,; i) nitro; j) optionally substituted aralkyl; k) cyano;
and I) a C, , alkenyl group or & C, , alkynyl group each of which is optionally
substituted with one or more substituents selected from the group consisting
of a C, 4 alkyl group, a C, ;alkoxy group and a halo;



2079.1021011
5

10

[ |

-3

1|

™ 15

wl

;Jj

m

(1]

E

i

iﬂ

\,4 20

2

b
25
)

B L L L LU T T e

168

R, and R, are each, independently, -H, an optionally substituted C, ,
alky! group, an opticnally subslituted cycloalkyl, an optionally substituted
aryl, an optionally substituted heteroaryl, an optionally substituted
heterocycloalkyl, an optionally substituted cycloalkylalkyl, an optionally
substitnted aralkyl, an optionally substituted heteroaralkyl, or an optionally
substituted heterocycloalkylalkyl; or

R, and R, together with the nitrogen atom to which they are attached
represent an optionally substituted heterocycloalkyl or en optionally
substituted hetroaryl;

Ry; and R,, are each, independently, -H, an optionelly substituted C, ,
alkyl group, an optionally substituted cycloalkyl, an optionally substituted
aryl, an optionally substituted heteroaryl, an optionally substituted
heterocycloalkyl, an optionally substituted cycloalkylalkyl, an optionally
substituted aralkcyl, an optionally substituted heterosralkyl, or an optionally
substituted heterocycloalkylalkyl; or

R,; and R,, together with the nitrogen atom to which they are attached
ropresent an optionally substituted heterocycloalkyl or an optionally
substituted hetroaryl;

R, and R,, are cach, indopendently, selected from the group
consisting of —H, a C,,, alkyl group, a C,.,, cycloalkyl group, and phenyl;
and

R,y i8 11, an optionally substituted C,.,, alkyl group, an optionally
substituted C, ,, cycloalkyl group, an optionally substituted phenyl or an
optionally substituted aralkyl.

A method of Claim 45, wherein R, is —H; a halo; hydroxy; nitro; cyano;
hydroxyamidino; aminomethyl; formamidomethyl; alkentyloxy; a C, , alkenyl
group optionally substituted with a C, ;alkyl group, a C, , alkoxy group or a
halo; a C,, alkynyl group optionally substituted with a C, , alkyl group, a C,
alkoxy group or a halo; or a group represented by the formula -Y-W,
provided that whenR, is —H, an unsubstituted C, ,alkyl, an unsubstituted C, ,
alkoxy or a halogen, ring A is substituted with at least one substituent that is
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not a halo, an optionally substitated C, ;alkyl or an optionally substituted C, ,
alkoxy.

The method of Claim 45, wherein said protein kinese is a tyrogine kinese.

The method of Claim 47, wherein said tyrosine kinass is either a receptor
tyrosine kinase or a non-receptor tyrosine kinase.

The method of Claim 48, wherein said tyrosine kinase is selected from the
group consisting of KDR, flt-1, TIE-2, Lek, Src, fyn and yes.

A method of affecting angiogenesis in a mammal in need thereof comprising
the step of administering to said mammal a compound of formuls (I):

the racemic mixtures, racemic-diastarsomeric mixtures, tautomers and
optical isomers of said componnds and the pharmaceutically acceptable salts
and the prodrugs thereof, wherein:

m is an integer from 1 to 10;

X represents a) an optionally substituted group of the formula -
(CH,),- in whichn is 1, 2 or 3, b) carbonyl , ) oxygen , d) a group of the
formula —-C=NOR,,, in which R, is a C, , alkyl group, ) a group of the
formula NR,,, in which R,, is —H, an optionally substituted C, ,alkyl group
or an optionally substituted phemy], or f) a group of formula §(O)p in which
pis0,lor2;

B represents an alkyl, a cycloalkyl, an aryl, a pyridyl, a thienyl, a
furyl or a pymolyl;

KXY
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R, is—H; & halo; hydroxy; nitro; cyano; hydroxyamidino;
aminomethyl; formamidomethyl; an optionally subatituted alkenylouxy; an
optionally substituted C, , alkeny]; an optionally substituted C, ,alkynyl; or a
group represanted by the formula -Y-W;

Y is absent or a C, ;alkyl, C, ; alkoxy, -O-, -S- or -C(0);

W is ~H, hydroxy, optionally substituted phenyl, C, , alkoxy, or —
NR,R;;

provided that when B is phenyl and R, is ~Y-W and W is—NR;R,, R,
and R, are each, independently, ) —H; b) & substituted C, ;alkyl group,
provided that the substituent is not —-NRR,; ) an optionally substituted
cycloalkyl; d) an optionally substituted heterocycloalkyl; e) an optionally
substituted cycloalkylalkyl; f) an optionally substituted
heterocycloalkylalky!; g) a substituted heteroaryl or a substituted
heteroaralkyl, provided that the heteroaryl or heteroaralkyl are substituted
with —-NR(CH,), JOR,, -NRy(CH,), JCO,R,, “NRy(CH,), JNR.R;, Or an
optionally substituted heterocycloalkyl; or

when B is phenyl and R, is ~Y-W and W is -NR,R,, R, and R,,
together with the nitrogen atom to which they are attached, can represent an
optionally substituted heterocycloalkyl or an optionally substituted
heteroaryl;

when B is not phenyl, R, and R, are cach, independently, -H, an
optionally substituted C, , alkyl group, -NH(CH,), {NR.R,, an opticnally
substituted cycloalkyl, an optionally substituted heterocycloalkyl, an
optionally substituted aryl, an optionally substituted heteroaryl, an optionally
substituted cycloalkylalkyl, an optionally substituted heterocycloalkylalkyl,
an optionally substituted aralkyl, or an optionally substituted heteroaralkyl;
or

when B is not phenyl, R, and R, together with the nitrogen atom to
which they are attached represent an optionally substituted heterocycloalkyl
or an optionally substituted heteroaryl;

R., R, end R, are for each occurrence, independently, -Hore C, 4
alkyl; and
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ring A is optionally substituted with one or more substituents selected
from the group consisting of a) a halo; b) a C, ;alkyl group optionally
substituted with one or more substituents selected from the group consisting
of hydroxy, halo, and -NR R ; ¢) a C, ;alkoxy group optionally substituted
with one or more substituents selected from the group consisting of rydroxy,
halo, -NR.R,, an optionally substituted phenyl, and -NR,C(O)R,,, provided
that the substitments are not attached to the carbon which is attached to the
oxygen of the alkoxy group; d) an optionally substituted phenoxy; c)
hydroxy; f) a group of the formula ~C{O)R,, in which R,, is a hydroxy, aC,,
alkoxy or -NR,R,,; ) a group of the formula -NR,,R,,; h) a group of the
formula -NR,,C(O)R,,: i) nitro; f) optionally substituted aralkyl; k) cyano;
and I) a C, , alkenyl group or a C, , alkynyl group each of which is optionally
substituted with one or more substituents selected from the group consisting
of a C, ; alkyl group, a C, ;alkoxy group and a halo;

R, and R, are each, independently, -H, an optionally substituted C,
alkyl group, an optionally substituted cycloalkyl, an optionally substituted
aryl, an gptionally substituted heteroaryl, an optionally substituted
heterocycloalkyl, an optionally substituted cycloalkylalkyl, an optionally
substituted aralkyl, an optionally substitnted heteroaralkyl, or an optionally
substituted heterocycloalkylalkyl; or

R, and R, together with the nitrogen atom to which they are attached
represent an optionally substituted heterocycloalkyl or an optionally
substituted hetroaryl;

R,y and R, are cach, independently, -H, an optionally substituted C, ;
alkyl group, an optionally substituted cycloalkyl, an optionally substituted
aryl, an optionally substituted heteroaryl, an optionally substituted
heterocycloalkyl, an optionsity substituted cycloalkylalicyl, an optionally
substituted aralkyl, an optionally substituted heteroaralkyl, or an optionally
subastituted heterocycloalkylelkyl; or

R,; and R,, together with the nitrogen atom to which they are attached
represent &n optionally substituted heterocycloalkyl or an optionally
substituted hetroaryl;



2079.1021011
5
10
o
i
4
|J 15
W
n
th
|
N |
-
a
|
25

51.

52.

170 A

R,, and R,, are each, independently, selected from the group
consisting of -H, a C, ;;alky! group, a C, ;; cycloslkyl group, and phenyl;
and

R,, is —H, an optionally substituted C, ,, alkyl group, an optionally
substituted C, ,, cycloalkyl group, an optionally subatituted phentyl or an
optionally substituted aralkyl.

The method of Claim 50, wherein anti-angiogenic affect is effected.

A method of inhibiting the progression of a disease statc in a mammal in
need thereof whexein said disesse is selected from the group consisting of
cancer, arthritis, atherosclerosis, psoriasis, hemangioma, myocardial
angiogenesis, coronary and cerebral collateral vascularization, ischeraic limb
angiogencsis, corneal disease, rubeosis, neovascular glaucoms, macular
degeneration, retinopathy of prematurity, wound healing, ulcers,
Helicobacter related diseases, fractures, endometriosis, disbetic retinopathy,
cat scratch fever, and thyroid hyperplasia, burns, travma, chronic hung
disease, stroke, polyps, cysts, synovitis, chronic and allergic inflammation,
ovarian hyperstimulation syndrome, pulmonary and cerebral edema, keloid,
fibrosis, cirthosis, carpal tunnel syndrame, sepsis, adult respiratory distress
syndrome, multiple-organ dysfunction syndrome, ascites and tumor-
associated effusions and edems, comprising the step of administering a
compound of formula (I):

the racemic mixtures, recemic-diastereomeric mixtures, tautomers and
optical isomers of said compounds and the pharmaceutically acceptable salts
and the prodrugs thereof, wherein:

QY
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m is an integer from 1 to 10;

X represents a) an optionally substituted group of the formula —
(CH,),- in which n is 1, 2 or 3, b) carbomiyl , c) oxygen , d) a group of the
formula -C=NOR,,, in which R,, is & C, , alkyl group, ¢) a group of the

5 formula NR,,, in which R, iz -, an optionally substituted C, ,alkyl group
or en optionally substitnted phentyl, or f) a group of formula S(Q)p in which
pisQ, 1or2;

B represents an alkyl, a cycloalkyl, an aryl, a pyridyl, a thienyl, 2
fury! or a pyrrolyl;

10 R, is—H; a hslo; hydroxy; nitro; cyano; hydroxysmidino;
aminamethyl; formamidomethyl; an optionally substituted alkenyloxy; an
optionally substituted C, , alkenyl: an optionally substituted C,, alkynyl; or a
group represented by the formmula -Y-W;

Y is absent ar a C, ;alkyl, C, , alkoxy, -O-, -8~ or -C(O)-;

15 W is —H, hydroxy, optionally substituted phenyl, C, , alkoxy, or -
NRR,,

provided that when B i3 phenyl and R, is —Y-W and W is -NR,R,, R,
and R, are each, indepandently, a) -H; b) a substituted C, , alkyl group,
provided that the subatituent is not -NR.R,; c) an optionally substituted .

20 cycloalkyl; d) an optionally substituted heterocycloalkyl; ¢) an optionally
substituted cycloalkylalky); f) an optionally substituted
heterocycloalkylalkyl; g) a substituted heteroaryl or a substituted
heteyoaralkyl, provided that the heteroaryl or heteroaralkyl are substituted
with -NR,(CH,),(OR,, ~NR,{(CH,),(CO:R, -NRy(CH,), ;NR Ry, o an

25 optiomally substituted beterocycloalkyl; or

when B is phenyl and R, is ~Y-W and W is -NR,R,, R, and R,,
together with the nitrogen stom to which they are atiached, can represent sn
optionally substituted heterocycloalkyl or an optionally substituted
heteroaryl;

30 when B is not pheayl, R, and R, are each, independently, -H, an
optionally substitated C, ,alkyl group, -NH(CH,), ;NR/R,, an optionally
substituted cycloalkyl, an optionally substituted heterocycloalkyl, an

DOLTS0" SQEELSED
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optionally substituted aryl, an optionslly substituted heteroaryl, an optionally
substituted cycloalkylalkyl, an optionally substituted heterocycloalkylalkyl,
an optionally substituted arafkyl, or an optionally substituted heteroaralkyl;
or

when B is not phenyl, R; and R, together with the nitrogen atom to
which they are attached represent an optionally substituted heterocycloalkyl
or an optionally sobstituted heteroaryl;

R, R, and R, are for each occurrence, independently, -Hora C,
alkyl; and

ring A is optionally substituted with one or more substituents selected
from the group consisting of a) a halo; b) a C, ,alkyl group optionally
substituted with one or more substituents selected from the group consisting
of hydroxy, halo, and -NR R c) a C,,alkoxy group optionally substituted
with one or more substituents selected from the group consisting of hydroxy,
balo, -NR.R,, an optionally substituted pheayl, and -NR;C(O)Ry, provided
that the substituents are not attached to the carbon which is attached to the
oxygen of the alkoxy group; d) an optionally substituted phenoxy; )
hydroxy; f) a group of the formula ~C(O)R,, in which R,, is & hydroxy, a2 C, ¢
alkoxy or -NR;R,,; 8) & group of the formpula —-NR,,R,; b) a group of the
farmula -NR,;;C{(O)R,s; i) nitro; j) optionally substituted sralkyl; k) cyano;
and 1) a C,, alkenyl group or a C, , alkynyl group each of which is optionally
substituted with one or more substituents selected from the group consisting
of a C,; alkyl group, a C, ;alkoxy group and a halo;

R, and R, sre each, independently, -H, sn opticnally substituted C, ,
alkyl group, an optionally substitutad cycloalkyl, an optionally substituted
aryl, an optionally substituted hetervaryl, en optionally substituted
heterocycloalkyi, en optionally substituted cycloalkylalkyl, en optionally
substituted aralkyl, an optionally substituted heteroaralkyl, or an optionally
substituted heterocycloalkylalkyl; or

R, and R, together with the nitrogen atom to which they are attached
represent an optionally substituted heterocycloalkyl or an optionally
substituted hetroaryl;

"
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R,, and R, are each, independently, -H, an optionally substituted C,
alkyl group, an optionally substituted cycloalkyl, an optionally substituted
aryl, an optionally substituted heteroaryl, an optionally substituted
heterocycloalkyl, an optionally substitnted cycloalkylalkyl, an optionaily
substituted aralkyl, an optionally substituted heteroaralkyl, or an optionally
substituted heterocycloalkylalkyl; or

R,; and R,, together with the nitrogen atom to which they aro attached
represent an optionally substituted heterocycloalkyl or an optionally
substituted hetroaryl;

R,, and R,, are each, independently, sciected from the group
consisting of—H, a C,,,alkyl group, a C, , cycloalkyl group, and phenyl;
and

R,y is —H, an optionally substituted C,.,,alkyl group, an optionalty
substituted C, ,, cycloalkyl group, an optionally substituted phenyl or an
optionally substituted aralkyl,

A method of inhibiting vasculer hyperpermeability or the production of
edema in 2a mammal in need thereof comprising the step of administering to
said mammal a compound of formula (T):

the racemic mixtures, racemic-diastereomeric mixtores, tautomers and
optical isomers of said compounds and the pharmaceutically acceptable salts
and the prodrugs theroof, wherein:

m is an integer from 1 to 10;

X represents g) an optionally substituted group of the formula —
(CH,),- in which n is 1, 2 ar 3, b) carbonyl , c) oxygen , d) a group of the
formula -C=NOR,,, in which R,, is a C, , alkyl group, ¢) a group of the

G
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formula NR,,, in which R, is —H, an optionally substituted C, , alkyl group
or an optionally substituted pheny}, or f) a group of formula S(O)y in which
pis0,1or2;

B represents an alkyl, a cycloalkyl, an aryl, a pyridyl, a thienyl, 2
foryl or a pyrrolyl;

R, is -H; a halo; hydroxy; nitro; cyano; hydroxyamidino;
aminomethyl; formamidomethyl; an optionally substituted alkenyloxy; an
optionally substituted C, ,alkenyl; an optionally substituted C, ,alkynyl; ora
group represented by the formula -Y-W;

Y is absent or a C, ,akyl, C, ; alkoxy, -O-, -S- or -C(O)-;

W is —H, hydroxy, optionally substituted phenyl, C, , alkoxy, or —
NR,R,;

provided that when B is phenyl and R, is —Y-W and W is -NR,R,, R,
and R, are each, independantly, a) -H; b) a substituted C, ;alkyl group,
provided that the substituent is not -NRR; c) an optionally substituted
cycloalkyl; d) an optionally substituted heterocycloalkyl; ) an optionally
substituted cycloalkylalkyl; {) an optionally substituted
heterocycloalkylalkyl; g) a substituted heteroaryl or a substituted
heteroaralkyl, provided that the heteroaryl or heteroaralkyl ere substituted
with -NRy(CH,), /OR,, -NR,(CH,), (,CO,R,, -NR;(CH,), ;NR.R,, or an
opticnally substituted heterocycloalkyl; or

when B is phenyl and R, is -Y-W and W is -NR,;R,, R; and R,
together with the nitrogen atom to which they are attached, can represent an
optionally substituted heterocycloalky! or an optionally substituted
heteroaryl;

whea B is not phenyl, R, and R, are each, independently, -H, an
optionally substituted C, ;alkyl group, -NH(CH,),/NR.R,, an optionally
substituted cycloalkyl, an optionally substituted heterocycloalkyl, an
optionally substituted aryl, an optionally substituted heteroaryl, an optionally
substituted cycloalkylalkyl, an optionally substituted heteracycloalkylalkyl,
an optionally substituted aralkyl, or an optionally substituted heteroaralkyl;

or
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when B is not phenyl, R, and R, together with the nitrogen atom to
which they are attached represent an optionally substituted heterocycloalkyl
or an optionally substituted heteroaryl;

R,, R, and R, are for each occurrence, independently, -Hora C,,
alkyl; and

ring A is optionally substituted with one or more substituents selected
from the group consisting of 1) a halo; b) a C, ,alkyl group optionally
substitnted with one or more substituents selected from the group consisting
of hydroxy, halo, and -NR R ; c) a C, ;alkoxy group opticnally substituted
with one or more substituents selected from the group consisting of hydroxy,
halo, -NR R, an optionally substituted phenyl, and -NR,,C(O)R,s, provided
that the substituents are not attached to the carbon which is attached to the
oxygen of the alkoxy group; d) an optionally substituted phenoxy; ¢)
hydroxy; f) a group of the formula -C(O)R,, in which R,, is a hydroxy, a C,
alkoxy or -NR,R,,; g) a group of the formula —-NR,,R,,; b) a group of the
formula —-NR,;C(O)R,,; i) nitro; j) optionally substituted aralky}; k) cyano;
and I) a C,, alkenyl group or a C,, alkynyl group each of which is optionally
substitiuted with ons or more substituents sclected from the group consisting
of a C, 4 alkyl group, a C, ;alkoxy group and & halo;

R, and R, are each, independently, -H, an optionally substituted C, 4
alkyl group, an optionally substituted cycloalkyl, an optionally substituted
aryl, an optionally substituted heteroaryl, an optionally substituted
heterocycloalkyl, an optionally substituted cycloalkylalkyl, an optionally
substituted aralkyl, an optionally substituted heteroaralkyl, or an optionally
substituted heterocycloalkylalkyl; or '

R, end R, together with the nitrogen atom to which they are attached
represent an optionally substituted heterocycloalkyl or an optionally
substituted hetroaryl;

R, and R, are each, independently, -H, an optionally subatituted C, ,
alkyl group, an optionally substituted cycloalkyl, an optionally substituted
aryl, an optionally substituted heteroaryl, an opticnally substituted
heterocycloalkyl, an optionally substituted cycloalkylalkyl, an optionally
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substituted eralkyl, an optionally substituted heteroaralkyl, or an optionaily
substituted heterocycloalkylalkyl; or

R;; and R,, together with the nitrogen atom to which they are attached
represent an optionally substituted heterocycloalkyl or an optionally
subatituted hetroaryl;

R,; and R,, are each, independently, selected from the group
consisting of —H, a C, ,, alkyl group, a C, ,, cycloalkyl group, and phenyl;
and

R,, is —H, an optionally substituted C, ,, alkyl group, an optionally
substituted C, ,; cycloalkyl group, an optionally substituted phenyl or an
optionally substituted aralkyl.

A method of inhibiting fertility or inducing abortifacient effects in a mammal
in need thereof, comprising the step of administering to said mammal a
compound of formula (I):

1)

the racemic mixtures, racemic-diastcroomeric mixtures, tautomers
enx optical isomers of said compounds and the pharmacsutically acceptable
salts and the prodrugs thereof, wherein:

m is an integer from 1 to 10;

X represents a) an optionally substituted group of the formula —
(CH,),- in which n is 1, 2 or 3, b) carbony], c) exygen , ) a group of the
formula -C=NOR,,, in which R,, is a C, , alkyl group, ¢) « group of the
formula NR,,, in which R,, is -}, an optionally substituted C, , alkyl group
or an optionaily substituted phemyl, or f) a group of formula S(O)p in which
pis0,1or2;
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B represents an alkyl, a cycloalkyl, an aryl, a pyridyl, a thienyl, a
furyl or a pymolyl;

R, iz —H; a halo; hydroxy; nitro; cyano; hydroxyanxidino;
aminomethyl; formamidometiryl; an optiogally substituted alkenyloxy; an
optionally substituted C,_, alkenyl; an optionally substituted C, ,alkynyl; ora
group represented by the formula -Y-W, provided that whenR, is -H, an
unsubstituted C, ,alkyl, an unsubstituted C, , alkoxy, a halogen, or
trifluoromethyl, ring A is substituted with at least one substituent that is not a
halo, an optionally substituted C, ;alkyl or an optionally substituted C,
alkoxy, -

Y is ahsent or a C, ,akkyl, C, , alkoxy, -O-, -S- or -C(0)-;

W ig - H, hydroxy, optionally substitated phenyl, C, , alkoxy, or —
NR,R,;

provided that when B is phenyl and R, is—-Y-W and W is -NRR,, R,

and R, aro each, independently, a) —H; b) a substituted C, ,alkyl group,
provided that the substituent is not -NR,R,;; c) an opticnally substituted
cycloalkyl; d) an optionally substituted heterocycloalkyl; e) an optionally
substituted cycloalkylalkyl; f) an optionally substituted
hoterocycloalkylalkyl; g} a substituted heteroaryl or a substitated
heteroaralkyl, provided that the heteroaryl or heteroaralkyl are substituted
with -NR(CH,),,OR,, -NR,(CH,), CO;R,, -NRy(CH,), NR R, or an
optionally substituted heterocycloalkyl; or

whon B is phenyl, R, and R, together with the nitrogen atom to
which they are attached, can represent sn optionally substituted
hetarocycloalkyl or an optionally substituted heteroaryl;

when B is not phenyl, R, and R, are cach, independently, -H, an
optionally substituted C, ;alkyl group, -NH(CH,), NR R, &n optionally
substituted cycloalkyl, an optionally substituted heterocycloaikyl, an
optionally substituted aryl, an optionally substituted heteroaryl, an optionally
substituled cycloalkylaliyl, an optionally substituted heterocycloalkylalkyl,
an optionally substituted aralkyl, or an optionally substituted heteroaralkyl;
or
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when B is not phenyl, R, and R, togother with the nitrogen atom to
which they are attached represent an optionally substituted heterocycloalkyl
or an optionally substituted heteroaryl;

R,, R; and R, are for each occurrence, independently, -Hora C,,
alkyl; and

ring A is optionally substitated with one or more substitoents solected
from the group consisting of ) & halo; b) a C, ¢alkyl group optionsally
substituted with one or more substituents selected from the group consisting
of hydroxy, halo, and -NR R.; ¢} a C, salkoxy group optionally substituted
with one or more substituents selected from the group consisting of hydroxy,
halo, -NR R, an optionally substituted phenyl, and -NR,,C(O)R,y. provided
that the substituents are not attached to the carbon which is attached to the
oxygen of the alkoxy group; d) an optionally substituted phenoxy; ¢)
hydroxy: f) a group of the formula ~C{O)R,, in which R, is a hydroxy,aC,,
alkoxy or -NR,;R,,; £) 8 group of the formula —NR,,R,,; h) a group of the
formula -NR,;C(O)R,y; i) nitro; ) optionally subatituted aralkyl; k) cyano;
and 1) a C, , alkenyl group or a C,, alkynyl group each of which is opticnslly
substituted with one or more substituents selected from the group consisting
of a C, ; alkyl group, a C, ;alkoxy group and a halo;

R, and R, are cach, independently, -H, an optionally substituted C, ,
alkyl group, an optionally substituted cycloalkyl, an optionally substituted
aryl, an optionally substituted heterozaryl, an optionally substituted
heterocycloalkyl, an optionally subatituted cycloalkylalkyl, an optionally
substituted wralkyl, an optionally substituted heteroaralkyl, or an optionally
substituted heterocycloalkylalkyl; or

R¢ and R, together with the nitrogen atom to which they are attached
represent an optionally substituted hoterocycloalkyl or an optionally
substituted hetroaryl;

R,; and Ry, are each, independantly, -H, an optionally substituted C, ,
alky! group, an optionally substituted cycloalkyl, an optionally substitnted
aryl, an optionally suhstituted heteroaryl, an optionally substituted
heterocycloalkyl, an optionally substituted cycloglkylalkyl, an optionaily
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subatituted aralkyl, an optionally substituted heteroaralkyl, or an optionally
subsatituted heterocycloalkylalkyl; or

R,, and R,, together with the nitrogen atom to which they are sttached
represent mn optionally substituted heterocycloalkyl or an optionally
substituted hetroaryl;

R,y and R,, are cach, independently, selected from the group
consisting of -H, a C,..; alkyl group, & C, ,, cycloalkyl group, and phenyl,
and

Ry, is —H, an optionally substituted C,.,, alkyl group, an optionally
substitoted C, ,, cycloalkyl group, an optionally substituted phenyl or an
optionally substituted eralkyl.
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JRICYCLIC PYRAZOLE DFRIVATIVES

ABSTRACT OF THE INVENTION

This invention rolates to certain 3-aryl or 3-heteroaryl pyrezoles with
4,5(3,4)-bicyclic ring fosion which are inhibitors of protein kinasc activity, of which
some are novel compounds, to pharmaceutical compositions containing theso
pyrazoles and to processes for preparing these pyrazoles.



