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TRICYCLIC PYRAZOLE DERIVATIVES 

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 

5 tyrosine kinases and serine/threonine kinasesi of which some are novel compounds, 

to pharmaceutical compositions containing these pyrazoles and to processes for 

preparing these pyrazoles. 

BACKGROUND OF THE INVENTION 

10 Th.ere are at least 400 enzymes identified as protein kinases. These enzymes 

catalyze the phosphorylation of target protein substrates. The phosphorylation 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 

15 structures for the phosphoryl transfer, these protein kinase enzymes are commonly 

referred to as tyrosine kinases or serine/threonine kinases. 

The phosphorylation reactions, and counteracting phosphatase reactions, at 

the tyrosine, serine and threonine residues are involved in countless cellular 

processes that underlie responses to diverse intracellular signals (typically mediated 

20 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 

processes. 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 

. 25 localized in the nucleus, often as components of enzyme complexes. In mariy 

instances, these protein kinases are an essential element 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 

30 which catalyse the phosphorylation of specific tyrosine residues in cellular proteins. 

This post-translational modification of these substrate proteins, often ~e.s 

themselves, acts as a molecular switch regulating cell proliferation, activation or 
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differentiation (for review, 'see Schlessin~~ ~4 VJricb, 1992, Neuron 9:383-391). 
. ·~ . . 

Aberrant or excessive PTK activity has b~ observed in many disease states 

including benign and m~gnant proiueratl.ve disorders .as well as diseases resulting 

from inappropriate activation of the immijne system (e.g., autoimmune disorders), 

5 allograft rejection,.and ~ft vs. hostdisd.~e. In addition, ~othelial-cell specific 
. •, .. ! 

receptor PTKs such as KJ)R and Tie-2 m:~diate the angioge?Jic process, and are thus 

involved in supporting the progression o{cancers and other diseases involving 

inappropriate vascularization (e.g., diabe~c retill()pathy, choroidal 
.:=:.!· ,· 

neovascularization due to age-related m.atular degeneration, psoriasis, arthritis, 

10 retinopathy of prematurity, infantile h~giomas). 
Tyrosine kinases· can be of the re~eptor-t)'Pe (having extracellular, 

transmembrane and intracellular dom~)'or the non-receptor type (being wholly 

intracellular). -;· 

Receptor Tyrosine Kinases (RTKf J The RTK.s comprise a large family of 
" ' 

15 transmembrane receptors with diverse bic;~ogical activities. At present,· at least 

nineteen (19) distinct RTK. subfamiJies Ji.ave beeri identified. The receptor tyrosine 

kinase (RTK) family includes receptors· that~ 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 

20 function ofRTKs is activated upon Hgarici binding, which results in phosphorylation 
·•' 

of the receptor and multiple cellular sub~trates, and subsequently in a variety of 
' . 

celluJar responses (Ullrich & Schlessin~~r, 1990, Cell 61 :203-212). Thus, receptor 

tyrosine kinase mediated signal transduc~on is initiated by extracellular interaction 

with a specific growth factor (ligand), ~ically followed by receptor dimerization, 

25 stimulation of the intrinsic protein tyrosine kinase activity and receptor trans-
.. ~ . 

phosphorylation. Binding sites are there~y created for intracellular signal 

transduction molecules and lead to the r?nnation of complexes with a spectrum of 
cytoplasmic signaling molecules that fa~ilitate the appropriate cellular r~onse 

(e.g., cell division, differentiation, m~~o~~c effects, changes in the extracelluJar 
. ' 

30 microenvironment); see Schlessinger a.tip Ullrich, 1992, Neuron 9:1-20. 

Proteins with SH2 (src homology -2) or phosphotyrosine binding (PTB) 

domains bind activated tyrosine kinase receptors and their substrates with high 
. . i' . 
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affinity to propagate signats into cells. Both of the domains recognize 

phosphotyrosine·(Fantl et al., 1992, Cell 69!413-423; Songyang. et al., 1994, Mo/; 

Cell. Biol. 14:2777-2785; Songyang et al., 1993, Cell 72:767-178; and Koch et al., 

19910 Science 252:668-678; Shoelson, Curr. Opin. Chem. Biol. (1997), 1(2), 227.:. 

5 234; Cowbum, Cu". Opin. Struct. Biol. (1991), 7(6), 835-838). Several 

intracellular substrate proteins that associate with receptor tyrosine kinases (RTK.s) 

. have 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 molecules (Songyang et al., 

10 1993, Cell 72:767-778). The specificity of the interactions betweenreceptots or 

proteins and SH2 or PTB domains of their substrates is determined by the amino 

acid residues immediately sUITOunding the phosphorylated tyrosine residue. For 

example, differences in the binding affinities between SH2 domains and the amino 

acid sequences surrounding the phosphotyrosine residues on particular recePtors · 

15 correlate with the observed differences in their substrate phosphorylation profiles . 

(Songyang et al., 1993, Ce!l 72:767-778). Observations suggest that the function of 

each receptor tyrosine kinase is determined not only by its pattern of expression and 

ligand availability but also by the array of downstream signal transduction pathways 

that are activated by a particular receptor as well as the timing and duration of those 

20 stimuli. Thus, phosphozylation provides an important regulatory step which 

determines the selectivity of signaling pathways recruited by specific growth factor 

receptors, as well as differentiation factor receptors. 

Several receptor tyrosine kinases, and growth factors that bind thereto, have 

been suggested to play a role in angiogenesis, although some may promote 

25 angiogenesis indirectly (Mustonen and Alitalo, J. Cell Biol. 129:895-898, 1995). 

One such receptor tyrosine kinase, known as "fetal liver kinase I" (FLK-1), is a 

member of the type ill subclass ofRTK.s. An alternative designation for human 

FLK.-1 is "kinase insert domain-containing receptor" (KDR) (Terman.et al., 

Oncogene 6: 1677-83, 1991 ). Anoth~ alt~mative designation for FLK-1/KDR is 

30 ''vascular endothelial cell growth factor receptor 2" (VEGFR-2) since it binds VEGF 

with high affinity. The murine version ofFLK-lNEGFR-2 has also been called 

NYK. (Oelrichs et al, Oncogene 8(1):11-15, 1993). DNAs encoding mouse, rat and 
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human FLK-1 have been isolat~d. and fu.e nucleotide and ~coded amino acid 

sequences reported (Matthews et al., Pr()C. Natl. 4,cad. Sci .. USA, 88:9026-30, 1991; 

Terman et al., 1991, supra; Tennan et a~ .• Biochem. Biophys. Res. Comm. 187:1579-

86, 1992; Sarzani et al.~ supra; and Millauer et al., Cell 12:835-846; 1993). 

· 5 Numerous studies such as those reporte.c;l in Millauer et al~, supra, suggest that 

VEGF and FLK-1/KD:RJVEGFR-2 are ~ ligand-receptor pair that play an important 

role in the proliferation of vascular endothelial cells, and formation and sprouting of 
. . . . ) 

blood vessels, termed vasculogenesis anq angiogenesis, respectively. 

, Another type III subclass RTK designated ... fins:..like tyrosine kinase-1" (Flt-. · 

10 l) is relat~d to FLK-1/KDR (DeVries et al. Sci~nce 255;989~991, 1992; Shibuya et 

at, On,cogene 5:519-524,.1990). An alt~ative designation for .Flt~l is ''vascular 
'• . . . 

endotheliaI cell growth factor receptor 1 ~· (VEGFR'." 1 ). To date, members· of the 

FLK-1/ KDlVVEGFR~2 and Flt-1/ VEGFR-1 subfamilies hav~ been found 

expressed p:rimarily on.eiidothelia~ cells;. These Slibclas5 members are specifically 
' 'I . . . ',. ' 

15 stimulated by members ~ftlie vascular ~dothelial cell growth factor (VEGF) family 

ofligands (Klagsbum and D' Amore, Cytoldne & Growth Factor Reviews 1: 259-

270, 1996). Vascular endothelial cell grpwth factor (VEGF) biiids to Flt-1 with 

higher affinity than to FLK-1/KDR and. is mitogenic toward vascular endothelial 

cells (Tennllll et al., 1992, supra; Mustonen et al. supra; DeVries et al., ~pra). · Flt-

.. 20 ·. 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 witlt neovascularizEition during wound }J.ealing (Mustonen and 

Alitalo, supra). Expression ofFlt-1 in a,dult organs such as kidney glomeruli 

suggests an additional :function for this receptor that is not related t<;> cell growth 

25 (Mustonen and Alitalo, supra). 

As previously stated, recent evidence suggests that VEGF plays a role in the 

stimulation ofbothnormal ancl pathological angiogenesis (Jakeman et al., 

Endocrinology 133: 848.,859, 1993; Kolch et al., Breast Cancer Research and 

Treatment 36: 139-155, 1995; F~ara ~(al'.? Endocrine Reviews 18(1); 4-25, 1997; 

30 Ferrara et al., Regulation of Angiogene$is (ed. L. D. Goldberg and E.M. Rosen), 
. . ··•: 

209-232, 1997). In additjon, VEGF ~been implicated in the control and 

enhancement of vascular permeability o:onnolly, et al., J. Biol. Chem. 264: 20017-
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20024, 1989; Brown et al.; Regulation of Angiogenesis {ed. L.D. Goldberg and E.M. 

Rosen), 233-269, 1997). 

·Different forms ofVEGF arising from alternative splicing of mRNA have 

been reported, including the four species descn'bed by Ferrara et al. (J. Cell. 

5 Biochem. 47!211-218, 1991). Both secreted and predominantly cell-associated 

species ofVEGF have been identified: by Ferrara et al. supra, and the protein is 

known to exist in the fonn of disulfide linked dimers. 

Several related homo logs of VEGF have recently been identified. However,. 

their roles in normal physiological and disease processes have not yet been 

10 elucidated. In addition, the members of the VEGF family are often coexpressed with 

VEGF in a number of tissues and are, in general, capable of forming heterodimers 

with VEGF. This property likely alters the receptor specificity and biological effects 

of the heterodimers and further complicates the elucidation of their specific 

functions as illustrated below (Korpelainen and Alitalo, Curr. Opin. Cell Biol., 159-

15 · 164, 1998 and references cited therein). 

Placenta growth factor (PIGF) has an amino acid sequence that exhibits 

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 VEGF, different 

species of PlGF arise from alterilative splicing ofmRNA. and the protein exists in· 

20 dimeric form (Park et al., supra). PlGF-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 et al., supra). PlGF 

has been reported to potentiate both the vascular permeability and mitogenic effect 

ofVEGF on endothelial cells when VEGF is present at low concentrations 

25 (purportedly due to heterodimer formation) (Park et al .• supra). 

VEGF;,B is produced as two isofonns (167 and 185 residues) that also appear 

to bind Flt-INEGFR-1. It may play a role in the regulation of extracellular matrix 

degtadation, cell adhesion, and migration through modulation of the expression and 

activity of urokinase type plasminogen activator and plasminogen activator inhibitor 

30 1 (Pepper et al, Proc. Natl. Acad. Sci. U. S. 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. Jn its fully processed form, 
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VEGF-C can also bind ~RNEGFR-2, and stiw.,µlate proliferation and migration of 

endothelial cells in vitro and angiogenesis in in vivo models ( Lym.boussaki et al, 

Am. J. PathQl. (1998), 15,3(2): ?95-403; Witzenhic;:hler et al, Am. J. Pathol. (1998), 

153(2), 381-394). The tr~sgenic overc;:?Cpres~iq~ ofVEGF-:C causes proliferation 

5 and enlargement of only lymp~tic v~~ls. while ·blood v~sels are unaffected. 

Unlike VEGF, the expr~ssion ()f~GF,~ is not induced by hypoxia (Ristimaki et 

al, J. Biol. Chem. (1998), 273(14),8413,7~4~8). 

The most recentl:)' discovered VP.GF':'D is structura]ly very similar to VEGF­

C. VEGF-D is reported ~o bind and actiyate at least two VEGFRs, VEGFR-3/Flt-4 

·.1 O and KDRNEGFR-2. I~ was originally cfoned as a c-fos inducible mitogen for 

fibroblasts and is most:proniinently expressed in· the mes~chyma] cells of the lung 

and skin (Achen et al, Proc~ Natl. Acad. Sci .. U. S. A. {199~), 95(2), 548.;553 ·and 

references therein). 

VEGF-C and ~Gf .;;D have been claimed. to induce increases in vascular 

· ·. 15 penneability in vivo in a Miles assay when injected•into cutaneous tissue 

(PCT/US97/14696; W098/078~2~ :Wi~~bichler·et al., supra). The physiological 
.··: . . . . . 

role .and significance ofthese ligandS··iIJ. modulating vascular.hyperpenneability and 
·:. . . "'. . ' ,. ~ 

· endothelial responses in tissueS·\\fhere tp.ey are.expressed remains uncertain. 

Based upon em~ging 9iscov.eri~s: of other homologs ofVEGF. and VEGFRs 

20 and the precedents for l~~and an~ recep~or heter<)dimerizatj.on, the actions of such 

VEGFhomologs may i~volve f9nnation .. ofVEGF' ligand :tJ.eterodimers, and/or. 

heterodimerization of re~eptors,. or bi~g to a yet undisc()vered VEGFR . 

{Witzenbichler et al., supra). A1so, recimt reports suggest neuropilin-1 (Migdal et 

al, supra) or VEGFR-3!.flt-4 (VVitzenbic:hler et aL, supra), or receptors other -

25 KDR/VEGFR-2 may b~ re~onsible for: the ind,uction of vascula,r penneability 

(Stacker, S.A, Vitali, A, Domagala, T~.Nice, E., and Wilks, A.F., "Angiogenesis 

and Cancer" Conference, Am.er. Assoc. Cancer Res;, Jan. 1998, Orlando, FL; 

Williams, Diabetelogia 40: 8118-120 (1997)). Untilnow, no direct eyic;lence for the 

essential role ofKDR in VEGF-mediated vascullU' hyperpermeability has been 

30 disclosed. 

The Non-Receptor Tyrosine Ki~ases. The non-receptor tyrosine kinases 

represent a collection of cellul~ enzym.es which lack extracellular and 
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transmeinbrane sequences~ ·At present, over twenty-four individual non-receptor 

tyrosine kinases, comprising eleven (11) subfamilies (Src, Frk, Btlc, Csk, Ahl, 

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 

5 PTKs.and include Src, Yes, Fyn, Lyn, Lck,.Blk, Hck, Fgr and Yrk. The Src 

subfamily of enzymes has been linked to oncogenesis. A more detailed discussion 

of non-receptor tyrosine kinases is provided in Bolen, 1993, Oncogene 8:2025-2031, 

which is incorporated herein by reference. 

Many of the tyrosine kinases, whether an RTK or non-receptor tyrosine 

10 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, 

15 the diseases and disorders associated with abnormal cell proliferation, many 

attempts have been made to identify receptor and non-receptor tyrosine kinase· 

"inhibitors" using a variety of approaches, including the use of mutant 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., 

20 1993, Nature 362:841-844), RNA ligands (Jellinek, et al., Biochemistry 33:10450-

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

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

inhibitors (WO 94/03427; WO 92/21660; WO 91/15495; WO 94/14808; U.S. Patent 
No. 5,330,992; Mariani, et al., 1994, Proc. Am. Assoc. Cancer Res. 35:2268). 

25 More recently, attempts have been made to identify small molecules which 

act as tyrosine kinase inhibitors. For example, bis monocyclic, bicyclic or 

heterocyclic aryl compounds (PCT WO 92/20642) and vinylene-azaindole 

derivatives (PCT WO 94114808) have been described generally as tyr9~ine kinase 

inhibitors. Styryl compounds (U.S. Patent No. 5,217,999), styryl-substituted pyridyl 

30 compounds (U.S. Patent No. S,302,606), certain quinazoline derivatives (EP 

Application No. 0 566 266 Al; Expert Opin. Ther. Pat. (1998), 8(4): 475-478), 

selenoindoles and selenides (PCT WO 94/03427), tricyclic polyhydroxylic 
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compounds (PCT WO 92/~·1660) and benzylphosphonic acid compounds (PCT WO 

91/15495) have been described as compotinds for use as tyrosine kinase inhibitors 

for use in the treatment of cancer; Anilinocinnolines (PCT W097/34876) and 

quinazoline derivative compounds (PCT W097/22596; PCT W097/42187) have 

5 been descn'bed as inhibitors.of angiogenesis and vascular permeability. 

In additio11t attempts have been made to identify small molecules which act 

as serine/threonine kiruise inhibitors. In particular, bis(indolylmaleimide) 

compounds have been described as inhibiting partic_ular PKC serine/threonine ldnase 

isofonns whose dysfunction is associated with altered vascular permeability in 

10 VEGF-related diseases (PCT W097/40830; PCT W097/4083 l). 

15 

20 

25 

The identification of effective small compoUn.ds which specifically inhibit 

signal transduction by modulating the activity of receptor and non-receptor tyrosine 

and serine/threonine kinases to regulate and modulate abnonnal or inappropriate cell 

proliferation, differentiatiQn; or metabolism is therefore desirable. In particular, the 

identification of methods and compounds that specifically iithibit the function of a 

tyrosine kinase which is essential for artgiogenic processes or the formation of 

vascular hyperpermeability leading to'.edeina, ascites, effusions, exudates, and · 

·macromolecular extravasationand matrix deposition as well as associated disorders 

would be beneficial... · · ·. ·· · 

SUMMARY OF THEINVENTIQN 

·. The present invention provides a method of inhibiting the kinase activity of 

tyrosine kinases·and·serine/threonine kinases comprising the administration of a 

compound represented by fonnula 1 : 

-~ 

~ Rz 
I 

N 
...-N 

·- I 
Re R1 
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and pharmaceutically accej>table salts thereof in whichX represents a) substituted · 

methylene ,b) carbonyl , c) oxygen , d) a group of formula -C=NOR7 in which R7 

represents H or a CJ-4 alkyl group, e) a group of fonnula NRg in which Rg 

represents H, an optionally substituted Ct-4 alkyl group or optionally substituted 

5 phenyl, f) a group of formula (CH2 )n in which n is 1, 2 or 3, or g) a group of 

formula S(O)p in which p is 0, 1 or 2; 

R1 represents H ; 

10 R2 represents aryl, pyridyl, thienyl, furyl or pyrrolyl each of which is optionally 

substituted; 

RJ, R4, Rs and R6 independently represent a) H, b) halo, c) a Cl-6 alkyl group 

optionally substituted by one or more of the following: hydroxy, halo or an ainino 

group of fonnula NRhRj wherein Rh and Rj are as defined below, d) a C1•6 alkoxy 

15 · group optionally substituted by one or more of the following: hydroxy. halo or an 

amino group of formula NRhRj wherein Rh and Rj are as defined below provided· 

that these groups are not attached to the carbon which is attached to the oxygen of 

the alkoxy group, e) optionally substituted phenoxy, f) hydroxy, g) a group formula 

CORa in which Ra represents hydroxy, a CI-6 alkoxy group or Ra represents a 

20 group of formula N'Rb Re in which Rb and Re independently represent hydrogen, a 

Ct-6 alkyl group or phenyl wherein the alkyl group and phenyl are optionally 

substituted by one or more of the following: hydroxy or an amino group of formula 

NRhRj wherein Rh and Rj independently represent hydrogen or a C1-6 alkyl group 

or wherein Rh and Rj together with the nitrogen atom to which they are attached 

25 represent a five, six or seven membered. saturated heterocyclic ring which optionally 

contains an additional hetero atom selected from 0, S or N and is optio_~ly 

substituted by a Ct-6 alkyl group, h) a group of fo:nnula NRd Re in which Rel and 

Re are independently selected from hydrogen, a Ct-12 alkyl group, a CJ-12 

cycloalkyl group or phenyl or a group of formula CORr wherein Rf represents 

30 hydrogen, a Ct-12 alkyl group, a C3.12 cycloalkyl group, a phenyl Ct-6 alkyl 
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group or phenyl wherein iii each .case th.~
1 

alkyl grpup, the cycloalkyl group and 

phenyl ate optionally substituted by one pr more of the following: halo, hydroxy, 
. ~ . . . 

nitro or an amino group °'f fonnula NRil~J .. wh~in Rb and Rj are as defined .above 

i) a group of formula O(QH2hn Rg in vvhl.:ch m is 2, 3, 4 or S and Rg represents 

5 hydroxy or a group of formula NRdRe iti which Rd and Re are as defined above; or 
. . . . . ·:; · . . '· 

., 
Rg represents a group ofform.ula CORa wherein Ra is as defined above and m is 1, 

2, 3, 4 or 5, j) nitro, k) optiollally substi~U.ted phenyl Ct-6 alkyl, I) optionally 

substituted phenyl Ct-6 aikoxym) cyan() or o) a C2-4 alk~yl group or a C2-4 
··:. 

alkynyl group each of which is optiona11fsubstituted by phenyl which is optionally 

10 substituted by one or more of the follo~~ :·ac1-6 alkyl group, aCt-6 alkoxy 

group or halo, 

with the provisos that. 

15 1) . when X repres~nts carbonyl or a ~pbstituted n,ethylene, Rt is hydrogen and 

. RJ, R.4, Rs and R6 each represent hydrogen, then R2 is not pyridyl, phenyl 
. . . . -~ ... · . 

20 2) 

or phenyl substituted by Ct-2 alkyl, a halogen atom, a lower alkoxy group, a 
::·,,,..: . . . 

hydroxyl group or an amino group; and 

when Xis a group of formula (CH2 ) 0 in which n isl, 2 or 3, Rt is 
. 'r 
··.,. ·. 

hydrogen and two of R3, R.4. Rs and R6 independently represent hydrogen, 

halogen having an atomic weight of about 19 to 36, C14 alkyl, Ct-4 alkoxy 
.· ' . 

or trifluoromethyl an4 the othe:i;· two re.present hydrogen, then R2 is not 

thienyl, furyl, pyrrolyl, pyridyl, each of which is unsubstituted, or phenyl 

25 having two or less substituents wherein the substituents are halogen having 

an atomic weight of about 19 t~ 36, C 1-4 alkyl, C I-4 alkoxy or 

trifluoromethyl; 

- . ·. . . . 

to said kinase in sufficient concentration to inhibit the enzyme activity of said 

30 kinase. 
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In further embodiments, R3 , R4 , Rs and R6 independently represent a) H, b) halo, 

c) a Ct-6. alkyl group optionally substituted by one or more of the following: 

hydroxy, halo or an amino group of fonnula NRhRj wherein Rh and Rj are as 

defined below, d) a C1..c;alkoxy group optionally substituted by one or more of the 

5 following: hydroxy, a C1..c;alkoxy, halo or an amino group of fonnula NRhRj wherein 

Rb and Rj are as defined below provided that these groups are not attached to the 

carbon which is attached to the oxygen C?f the alkoxy group, e) optionally substituted. 

phenoxy, f) hydroxy, g) a group formula COR.a in which Ra represents hydroxy, a 

Ct-6 alkoxy group or Ra represents a group of formula NRb Re in which Rb and Re 

10 independently represent hydrogen, a C 1-6 alkyl group or phenyl wherein the alkyl 

group and phenyl are optionally substituted by one, or more of the following: 

hydroxy or an amino group of formula NRhRj wherein Rh and Rj independently 

represent hydrogen or a C1-6 alkyl group, (C3-C6)heterocycloalkyl-(C0-Ccs)alkyl 

(heterocycloalkyl =pyridine, morpoline, piperazine, and N-methylpiperazine) or 

15 wherein Rb. and Rj together with the nitrogen atom to which they are attached 

represent a five, six or seven membered saturated heterocyclic ring which optionally 

contains an additional hetero atom selected from 0, S or N and is optionally 

substituted by a C1-6 alkyl group, h) a group of formula NRci Re in which Rd and 

Re are independently selected from hydrogen, a Cl-12 alkyl group, a CJ-12 

20 cycloaJkyl group or phenyl or a group of formula CORfwherein Rf represents. 

hydrogen, a Ct-12 alkyl group, a C3-12 cycloalkyl group, a phenyl Ct-6 alkyl 

group or phenyl wherein in each case the alkyl group, the cycloalkyl group and 

phenyl are optionally substituted by one or more of the following: halo, hydroxy, 

nitro or an amino group of formula NRhRj wherein Rh and Rj are as defined above 

25 i) a group of fonnula O(CH2)m Rg in which mis 2, 3, 4 or 5 and Rg represents 

hydroxy or a group of formula NRdRe in which Rei and Re are as defined above; or 

Rg represents a group of formula CORa wherein Ra is as defined above and mis l, 

2, 3, 4 or S, j) nitro, k) optionally substituted phenyl C1-6 alkyl, 1) optionally 

substituted phenyl Ct-6 alkoxym) cyano oro) a C2-4 alkenyl group or a C2.4 

30 alkynyl group each of which is optionally substituted by phenyl which is optionally 



· WO 00127822 PCf/US99/26105 

12 

substituted by one or more of the. follow,ing: a Ct..:6 alkyl ~up. a C1..:6 alkoxy 

group or.halo. 

Certain compounds of formula I iµ-e !mown in the literature. Compounds of 

formula I in which X rep,resents methylene, ethylene, trimethylene, vinylene, 
·.,. ·:· . . .. 

5 substituted methylene ~~disclosed in VS 3,932,430, US 3,843,665 and US 

3,848,666. Compounds in which X represents carbonyl are Qisclosed in JP 60-
. . . . ' 

130S21. Compounds in which X represents 0 and Ri, RJ, R4. Rs and R6 

represent hydrogen and R2 represents phenyl, 2,4-dimeth~lphenyl, 2-thienyl, 3-

thienyl and 2-pyrrolyl are disclosed fu.J.Het. Chem. 1984; 21(4)937-943, J. Org. 

10 Chem. 1972, 37 (lS) 2402 and] Het Chem~ 1971, g55.;g59, A compound in which 

X represents S and Ri, R3, R4, Rs· and R6 each rq,resent hydrogen and R2 
. ,.. . 

· represents 2,4-dichlorophenyl is ·disclos~ in Monatsh Chem. 1974, 1.Q2., 869. A 

compound of fo~ula Tin \Vhlch X represents SOl and R1, R3, R4, RS and R6 each 

represent hydrogen and R2 reptes~t~ phenyl is disclosed in Liebig~ Ann. Chem. 

15 1974, 1248. 

W007/1S308 disCloses that 3-( 4-methylpheriyl)indeno[l,2-c]pyrazol-4(1H)­

one oxime may be used to treat bone d.~:ficit ~onditi~ns:. 3-(3,4-Dimethoxyphenyl)­

indeno[l,2-c]pyrazol-4(t:H)-0ne oxim~·is commercially available'. 

Certain fus~d ~yrazoles .of fonp~la I are .. commercially available but no 

20 phannacological activity has been disclosed for these compounds. Compounds 

which are commercially available are as follows: 

3-(2-thienyl)indeno[l,2-c}pyrazol-4(1H)-one and 3-phenyl-1H-benzofuro[3,2-c}­

pyrazole. 

In another aspect, the present invention provides a first group of novel 

25 compounds of formula I and pharmaceutically acceptable salts thereof in which: 

X represents a group of fonnula S(O)P in which p represents 0, l or 2 ; 

R1 represents H ; 

R.z represents aryl, pyridyl, thienyl, furyl or pyrrolyl each of which is optionally 

substituted; and 

30 R3, R4. R5 and R6 are as previously defined; 

with the provisos that 
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1) when RI, RJ, R4, Rs and R6 each represent hydrogen and X represents 802, 

then R2 does not represent phenyl and 

2) when X represents Sand R}, R3, R4, Rs and R6 each represent hydrogen, 

then Ri does not represent 2,4-dichlorophenyl . 

5 In another aspect, the present invention provides a second group of novel 

compounds of formula I and pharmaceutically acceptable salts thereof in which: 

X represents oxygen; 

R1 represents H ; 

~ represents aryl, pyridyl, tbienyl, furyl orpyrrolyl each of which is optionally 

10 substituted; and 

R3, R4. Rs and R6 are as previously defined; 

with the proviso that 

when Rt, R3, R4, Rs and R6 each represent hydrogen, then Ri does not represent 

phenyl, 2,4-dimethylphenyl or 2,4-dichlorophenyl. 

15 In another aspect, the present invention provides a third group of novel 

compounds and phannaceutically acceptable salts thereof in which: 

X represents a group of formula NR8 ; 

R1 represents H ; 

~ represents aryl, pyridyl, thienyl, furyl or pyrrolyl each of which is optionally 

20 substituted; and 

RJ, R4, Rs and R6 are as previously defined. 

In another aspect, the present invention provides a fourth group of novel 

compounds of formula I and pharmaceutically acceptable salts thereof in which: 

X represents a group of fonnula -C=NOR 7 in which R 7 represents H or a Ct-4 

25 alkyl group; 

R1 represents H ; 

Ri represents aryl, pyridyl, thienyl, fury I or pyrrolyl each of which is optionally 

substituted; and 

R1t R., R5 • and~ are as previously defined; 



W000/27822 PCT/US99/2610S 

14 

with the proviso that wh~R1,R3, R4. Rs ~d R6 each rep~sent hydrogen, and . .. 

X represents C=NOH, then R2 does not r~resent 4-methylphenyl or 

3,4-dimethoxyphenyl. 

In another aspect, the present invention provides a fifth group of novel 

5 compounds of fonnula I and phannaceutically acceptable salts thereof in which: 

X represents substituted methylene or a carbonyl group; 

R1 represents H ; 

R2 represents aryl, pyridyl, thienyl, furyl or pyrrolyl each of which is optionally 

substituted; and 

10 R3, R4, Rs and R6 are as.previously defined; 

with the provisos that 

15 

1) when X represents carbonyl or a substituted methylene, Rt is hydrogen and 

2) 

R3, R4. Rs and R6 each repres~t hydrogen, then R2 is not pyridyl, 2~ 

thienyl, 3-thienyl, phenyl or phenyl. substituted by Ct-2 illkyl, a halogen 
. , .. ··. .. . . 

atom, a lower atkoxy group, a hydroxyl gr0up or an amino group; 

when X represents methylene, Rt is hydrogen and two ofR3, R4, Rs and R6 

independently represent hydrog~n. halogen having an atomic weight of about 

19 to 36, C1~4 alkyl, 'ci-4 aJkoxy or trifluoromethyl and the other two 

represent hydrogen, then R2 is ndt thienyl, .furyl, p)llrolyl, pyridyl, each of 

20 which is unsubstituted, or phenyl having two or less substituents wherein the 

25 

3) 

substituents are halogen having an atomic weight of about 19 to 36, C 1-4 

alkyl, Cl-4 alkoxy or trifluoromethyl; 

and 
. . . . .. . 

when X represents a carbonyl group, R2 represents phenyl, 4-chJorophenyl 

or 4-methoxyphenyl, then R3, R4. Rs and R6 are not trifluoromethyl; 

and 

4) when X represents a carbonyl group, R2 represents phenyl, R3 represents 

bromo, R4 represents hydr9xy .and R~ represents methoxy, then R6 is not 

hydrogen 

30 and 
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5) . when X represents. carbonyl and RJ, R4, Rs and R6 represent hydrogen. then 

R6 is not aryl. 

In another aspect the present invention provides a sixth group of novel 

compounds of fonnula I and phannaceutically acceptable salts thereof in which 

5 X represents a group offonnula (CH2)n in which n is 1, 2 or 3 

R1 represents H ; 

R2 represents aryl, pyridyl, thienyl, furyl orpyrrolyl each of which is optionally 

substituted; and 

~. R,., Rs, and R.j; are as previously defmed 

10 with the proviso thatwhertX is a group offonnula(CH2 )n in whichn is 1, 2 or 3, .. 

R1 is hydrogen and two ofR3, R.4, Rs and R6 independently represent hydrogen. 

halogen having an atomic weight of about 19 to 36, Cl-4 alkyl, C1-4 alkoxy or 

trifluoromethyl and the other two represent hydrogen, then R2 is not thienyl, _furyl, 

pyrrolyl, pyridyl, each of which is unsubstituted, or phenyl having two or less 

15 substituents wherein the substituents are halogen having an atomic weight of about 

19 to 36, C1-4 alkyl, Ct-4 alkoxy or trifluoromethyl, and 

with the proviso that 

when n is 2 and R3, R4, Rs and R6 each represent hydrogen or methoxy, then R2 

does not represent 3-carboxypyrid-2-yl, 3-methoxycarbonylpyrid-2-yl or 2-carboxy-

20 phenyl 

In another aspect the present invention provides a seventh group of novel 

compounds offonnula I and phannaceutically acceptable salts thereof in which: 

X represents a) substituted methylene b) carbonyl, c) oxygen, d) a group of formula 

-C=NOR7 in which R7 represents Hor a CI-4 alkyl group, e) a group of formula 

25 NR.g in which Rs represents H, an optionally substituted CI-4 alkyl group or 

optionally substituted phenyl, f) a group of fonnula (CH2 ) 0 in which n is 1, 2 or 3, 

or g) a group of fonnula S(O)p in which pis 0, 1 or 2; 

R 1 represents H ; 

~ represents aryl, pyridyl, thienyl, furyl or pyrrolyl each of which is optionally 

30 substituted; 
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RJ , R4. , Rs and R6. iQdependently rept.~~ent a) :fl, b) halo, c) a C t-6 alkyl group 

optionally substituted l:>y one or more f.')(tbe follpwing: hydroxy, halo or an amino 
·. : 

group of formula NRb~j .wherein tlh ~4 Rj. ~ !IS d~fi~e~ below, d) a C1_6 aJkoxy 

group optionally substituted by on~ or more e>(the following: hydroxy, or an amino 
.· . ~~ . . . . 

5 group of formula NRhRj. wherein ~h ~dR;j ~-·as define(f below provided that 

these groups are not attached to the car~on wbic:Ji is attached to the oxygen of the . : .... · . 

alkoxy group; or halo e}optio~ly substi:tut~d phenoxy; f) P,ydroxy; g) a group 

formula CORa in which Ra represents hydroxy, a CJ-6 alkoxy group or Ra . 

represents a group of fonnula NRb ~ i~1which Rb and Re .independently represent 

10 hydrogen, a Ct-6 alkyl group or phenyl wherejn the alkyl group and phenyl are 
~. . . : ·.· .. 

optionally substituted by one or more of the following:· hydroxy or an amino group 

of fonnula NRhRj wheJ:'ein Rh !llld: Rj ~ndeperidently rep~sent hydrogen or a C 1-6 

alkyl group or wherein Rh and Rj · to~e~~. wi~ the nitrogen atom to which they are 

attached represent a five, six cir seven membered saturated heterocy~lic ring which 
... . .. ~ :' ... '. . . .' : . . . 

15 optionally contains an ~dition~ ~~te,rq itom S:Cl.~~e~ frcim _O, S or N and is 

optionally substituted by a CJ-6 alkyl grOllp, h) a group of formula NRct Re in 
. . . .· . . : ~ : :- : . . . . . . . ·.. ·. . . 

which Rd and Re are independently s~l~cted. from hydrogen, a Ct-6 alkyl group or·. 

phenyl or a group of formula:CORf wlforein Rfrepresc:mts hydrogen, a Ct-6 alkyl 
. .. 

· group , a C3-8 cycloalkyl gro:up or phenyl; wherein iri eaeh case the alkyl group, the 
• •••• •• 1 

20 cycloalkyl group and phenyl are optiona}ly su}>~tituted by one or more of the 
. . . . . . .· . ~ 

following: hydroxy or 8n amino ·grt)up·:·of formufa NRhRj ··wherein Rb and Rj are as 

defined above, i) a group of fonnl.l.ta O(CH2)m Rg in which m is 2, 3, 4 or 5 and Rg 

represents hydroxy or a group of fomiula 'NRdRe in which Rd and Re are as defined 
. .. .·· .· .:; .. ;, : ••, . 

above; or Rg repres~nts a group o~ fo~ula CORa wherein Ra is as defined above 

25 and mis 1, 2, 3, 4 or 5, · j) nitro, k) optionally substituted phenyl Ct-6 alkyl, 1) 
. . ·.':. . 

optionally substituted phenyl Ct-6 all{:~xy or o) a C2-4 alkenyl group or a C2-4 

alkynyl group each of which is optio~lly substituted by phenyl which is optionally 

substituted by one or m,.ore of fi!.e f~lit;>~iig. : a C1-6 alkyl group, a C1•6 alkoxy group 

or halo, 
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providing that at least one. of R3 , ·R.4 , Rs and~ or a substituent on~ represents 

one of the following: a) a group of formula O(CH2)m Rg in which mis 2, 3, 4 or 5 

and Rg represents hydroxy or a group of formula NRcIRe in which Rd and Re are as 

defined· above; orRg represents a group· of formula CORa wherein Ra is as def med 

5 above and mis l, 2, 3, 4 or 5, b) a C1-6 alkyl group substituted by one or more of 

the following: hydroxy or an amino group of formula NRhRj wherein Rh and Rj are 

as defined above, c) a C1-cs alkoxy group optionalJy substituted by one or more of the 

following: hydroxy, halo or an amino group of formula NRbRj wherein Rh and Rj 

are as defined above provided that these groups are not attached to the carbon which 

10 is attached to the oxygen of the alkoxy group·, d) a group fonnula CORa in which Ra . 

represents hydroxy, a Cl-6 alkoxy group or Ra represents a group of formula NRb 

Re wherein Rb and Re are as defined above, e) a group of formula NRdRe in which 

Rd and Re are as defmed above. 

The term aryl as used herein means phenyl or naphthyl. The tenn optionally 

15 substituted as used herein means substituted by one or more of the following a) halo, . 

b) a Ct-6 alkyl group optionally substituted by one or more of the following: . 

hydroxy, halo or an amino group of formula NRhRj wherein Rh and Rj are as 

defined below, c) a C1•6 alkoxy group optionally substituted by one or more of the 

following: hydroxy, halo or an amino group of formula NRhRj wherein Rb and Rj 

20 are as defined below provided that these groups are not attached to the carbon which 

is attached to the oxygen of the alkoxy group, d) optionally substituted phenoxy, e) 

hydroxy, f) a group formula CORa in which Ra represents hydroxy, a C1-6 alkoxy 

group or Ra represents a group of formula NRb Re in which Rb and Re 

independently represent hydrogen, a C 1-12 alkyl group • a C3-12 cycloalkyl group 

25 or phenyl wherein the alkyl group, the cycloalkyl group and phenyl are optionally 

substituted by one or more of the following: hydroxy, halo. a C3-12 cycloalkyl 

group or an amino group of formula NRhRj wherein Rb ·and Rj independently 

represent hydrogen or a CJ-6 alkyl group or wherein Rh and Rj together with the 

nitrogen atom to which they are attached represent a five, six or seven membered 

30 saturated heterocyclic ring which optionally contains an additional hetero atom 
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., : 

selected from 0, S or N and is optionally ~µbsti.tu~ed by a Ct-6 alkyl group, g) a 

group of formula NRd Re in which Rd 8114 ·~ are indepemtently selected from 
. ·: i . 

hydrogen, a C1.12 alkyl group, a C3.12pyclo~l group ~r phenyl or a group of 
. . ·. . ~ . . ·. 

formula CORfwherein Rf represents hyc;lrogen, a C1-12 alkyl group, a CJ-12 
.·;:· 

5 cycloalkyl group, a phenyl Cl-6 alkyl ,si"?l;IP pr phenyl wherein in each case the alkyl 

group, the cycloalkyl groqp and phenyl are optioria:lly substituted by one or more of 

the following: halo, hydroxy, nitro or an.:~inp group of formula NRhRj wherein 

.·Rb and Rj are as defined above, h) a groll.p of formula O(CH2)m Rg in which mis 2, 

3, 4 or 5 and Rg represents hydroxy or a, group of fo:i;mulaNRdRe in which Rel and 

10 Re are as defined above; or Rg represents a groµp of formµla CORa wherein Ra is 

as defined above and mis 1, 2, 3, 4 or 5, · i) nitro,j)optionally substituted phenyl C1-

6 alkyl, k) optionally sub~tituted ph~yl Ct~ alkoxy, 1) cyano, m) a Cualkenyloxy 

group, n) a pyridyloxy or pyridylthio group in which the pyridine ring is optionally 
. : ,.:·: ".:"'·.··· .· 

substituted by one orm()re of.the follp~: trlfluoromethyl ornitro, o) 

15 hydroxyamidino, p) amiI)omethyJ, q) ;foim~®ll1ethyl, r) a C1~6 alkytbio group, s) 

phenyl, t) a C2-4 alkeny~ group or a·c2-4-·alkynyl group each of which is optionally 

substituted by phenyl which is optionallr substituted by one or more of the 

following: a CI-6 alkyl group, a C1-6 ~J}coxy gn;mp orhal.o. 

In further embodiments, the term ~·optionaIJy substituted" as used herein 

20 means substituted by one or more of the.following: 

a) halo, 

b) a C1-6 alkyl group optionallysubstituted by one or more of the following: 

hydroxy, halo or an amino group of form.ula NRhRj wherein Rh and Rj are as 

defined below, 

25 c) a C1-6 alkoxy group optionally sul?stituted by one or more of the following: 

hydroxy, COOH, an amino group of form,ula NRhRj, or an amide of the fonnula 

CONRii~. wherein Rh a,nd Rj are as de(n,t~ below provided that these groups are 

not attached to the carbon which is atta~hed to the oxygen of the alkoxy group; or 

halo 

30 d) optionally substituted phenoxy, 
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e)hydroxy, 

f)"a group of fonnula CORa or S02Ra wherein Ra is hydroxy, (C1-C6)alkyl, 

(C1.CJalkoxy or Ra represents a group of fonnula NR.irRc; 

where Rb and Re independently represent hydrogen, a C1.12 alkyl group, a 

5 CJ-12 cycloalkyl group, phenyl(Co-CJalkyl orheterocyclyl-(C0-CJalkyl 

(heterocyclyl = tetrahydrofuranyl, furanyl, 1,3-bellZOdioxole, pyridinyl, and 

tbiophenyl) wherein the alkyl group, the_ cycloallcyl group, phenyl or heterocyclyl~ 

(C0-CJalkyl are optionally substituted by one or more of the following: hydroxy, 

(C1-CJ-hyrdroxy, halo, nitro, (C1-CJalkyl; (C1-CJalkoxy, -0-(C1-CJalkyl-hydroxy 

1 O a C3.12 cycloalkyl group or an amino group of formula NR~; 

where Rh and Rj independently represent hydrogen, (C1-C12)alkyl, (C3-

CJcycloalkyl, (C3-C6)heterocycloalkyl-(C0-CJalkyl (heterocycloalkyl = 
tetrazole, pyridine, piperidine, pyrazine, imidazole, triazole, morpoline, and 

piperazine), (C1-CJalkenyl, (C1-CJalkynyl, (C3-C6)cycloalkenyl-(Co-

15 CJalkyl, hydroxy(C1-CJalkyl; amino(C1-CJalkyl, (C1-C6)alkoxy(C1-

CJalkyl, mono- or di-(C1-C6)alkylamino(C1-CJalkyl, morpholinyl-(C1-

CJalkyl, pyrrolidinyl-(C1-C6)alkyl, pyridinyl, phenyl(C0-CJalkyl where the 

phenyl portion is optionally substituted by one or more moieties selected 

from the group consisting of halo, hydroxy, nitro, amino, mono- or di-(C,-

20 CJalkylamino, (C1-CJalkyl and (C1-:C6)alkoxy; or Rh and Rj together with 

the nitrogen atom to which they are attached represent a four, five, six or 

. seven membered heterocyclic ring which optionally contains one or more 

additional hetero atoms selected :from 0, S and N and is optionally 

substituted by a C 1-6 alkyl group or a heterocycle, 

25 or Rti and R,, are taken together with the nitrogen atom to which they are attached to 

fonn an optionally substituted 4-, 5-, 6- or 7-membered ring where said ring 

optionally contains one or more additional heteroatoms selected from the group 

consisting ofO, N and S, and said ring is optionally substituted by (C1-CJallcyl, 

pyridinyl, phenyl(C0-CJalkyl, phenyl(C2-CJalkenyl, where the phenyl portion is 

30 optionally substituted by one or more moieties selected from the group consisting of 
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g) a group of formula NR.dRe in )y.l,lich F.4 ap.d Re are independently selected 

from hydrogen, a C1-12 alkyl group, ad~~12 cycloalkyl gr()up, $(0)2-phenyl, 
. ' : . . . . . . . ' • . 1·'.·· ~ '.. . . . . .· 

5 phenyl, a heterocycloalkyl"'.'(C1-CJaJ]cyl, :vrherein the heterocycloalkyl is a four, five, 

six or seven menbered he~erocyclic ring ~h~c4 pas one or more heteroatoms selected 

from the group consisting ofQ, S 8Ilcl N;':~J;' ~and R. are each, independently,a 
. . . . . 

group of formula CORr 

wherein Rfrepresents hydrogen, N~. (C1-CJalkoxy, amino-(C1-
. ' ..... '.. . . 

1 O C6)alkoxy-(C1-CJalkoxy, mono-(C1.,C6)~l-amino-(C1-C5)alkoxy-(C1-CJalkoxy, 

N,N-di-(C1-C6)alkyl-amino-(C1.,CJalko~r-CC1-~Jalkoxy, :a Ct-12 alkyl group, a C3. 

12 cycloalkyl group, a phenyl C1-6 alkyl group or phenyl wherein in each case the 
·. . . . ·. . . . .· 

alkoxy, the alkyl _group, the cycloallcyl group and phenyl are optionally substituted 
. . ·.: 

by one or more of the fol~~wing: halo;-hydroxy;:nitro, (C1-C6)alkyl, (C1-CJalkoxy, 
:·. 

15 di-(C1-CJalkyl-amino-{C1-C6)alkoxy,,pyi,rolidine which is:optionally substituted 

with a (C1-C6)alkyl, or an amino group ~( fcmnula NRhRj wherein Rh and Rj. are as 

defined above, 

h)agroup of formula O(CH2)m~ginwhichm is 2, 3, 4 or Sand Rg 

represents hydroxy or a group of formula NR.clRe in which Rd and Re are as defined 

20 above; or Rg represents a group of fonnUla CORa Wherein Ra is as defined above 

andm is 1, 2, 3, 4 ors; 

i) nitro, 

j) optionally substituted phenyl Sl-6 alkyl, 

k) optionally substituted phenyl Cl-6 alkoxy 

25 · · 1) cyano, 

m) a C,-c1alkenyloxy group, 

n) a pyridyloxy or pyridylthio group fu which the pyridine ring.is optionally 

substituted by one or more of the follqwing : trifluoromethyl or nitro, 

o) hydroxyamidino, 

30 p) aminomethyl, 

q) formamidomethyl, 
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r) a'.Cl-6 alkythio group 

s)phenyl 

· ..... '.• 
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t) a·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 

5 following: a Cl-6 alkyl group, a Cl-6 alkoxy group or halo, 

u)CHO, 

v) clihydroxyborane 

w) tetrazolyl. 

When R2 represents optionally substituted pyridyl the pyridine ring may be 

10 in the fonn of its N-oxide. 

When NRctRe represents a saturated heterocyclic ring the ring is preferably 

m.orpholino-, perhydrothi.azin-4-yl, piperi.dino, pyrrolidin-1-yl, piperazin-1-yl or 4-

methylpiperazin-4-yl. 

The tenn substituted methylene means for example methylene substituted by 

15 one or more of the following: hydroxy or a Ct-4 alkyl group wherein the alkyl group 

is optionally further substituted by a group of formula NRrRs wherein Rr and Rs 

independently represent Hor a Cl-6 alkyl 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 

20 branched. For example, an alkyl group may comprise propyl, which includes n-propyl 

and isopropyl, and butyl, which includes n-butyl, ~butyl, isobutyl and ~-butyl. 

The term C3-12 cycloalkyl group includes bridged groups for example adamantyl. 

The term 'halo' as used herein signifies fl.uoro, chloro, bromo and iodo. 

Compounds of formula I may exist as salts with pharmaceutically acceptable 

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

hydrochlorides, hydrobromides, sulphates, methanesulphonates, nitrates, maleates, 

acetates, 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 

30 art. 
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Certain compounds ·of formula I "fmch have acidic substituents may exist as 

salts with·pharmaceutically acceptable bai~. The present invention includes such 
.. : 

salts. Example of such sallS include sodillffi salts, potassium salts, lysine salts and 

arginine salts. These salts may be prepai:e~·by methods known to those skilled in the 
. . ··,:.':'" . . 

5 art. 

Certain compounds of formula I aji4 their salts may exist in more than one 

crystal form and the present invention inci~des each crystal form and mixtures thereof. 
. . . . .: . ' 

Certain compounds of formula I aµd their salts may also exist in the form of 

solvates, for example hyd!ates, and the p~t invention includes each solvate and 

10 mixtures thereof. 

Certain compounds of formula I ~ay contain one or more chiral centres, and 
' 

exist in different optically active fonns" When compouil.ds of formula I contain one 

chiral centre, the compoUJJ.ds exist in two ¢µantiomeric forms and the present invention 

includes both enantiomers and mixtures of:~tiomers. The enantiomers may be 

15 resolved by methods knovri to ~ose skil~e!;l in the aii• for example by formation of 

diastereoisomeric sal~ w~ch may.}?e ~ep~ed, for ~ple, by crystallization; 

formation of diastereoisomeric derivatives :or compl!=J'es wh,ich may be separated, for 
. ' . . .. . . . . 

example, by crystallization, gas-liquid ()r)iquid chromatography; selective reaction of 
. :::.. :.·:· . . 

one enantiomer with an enantiomer-spec~f.ic reagent, for e~ple enzymatic 

20 esterification; or gas-liquid or liquid chr~~atogr11ph; in a c~al environment, for 

example on a chiral support for exampl_e ~µica with a bound ~hiral ligand or in the 
• • t • . . 

presence of a chiral solvent. It will be ai>ft~eciated that wher~ the desired enantiomer is 

converted into another chemical entity b>; one of the separation procedures de!3cribed 

above, a further step is required to liberate the desired enantiomeric form. 

25 Alternatively, specific enantiomers may ~e synthesized by asymmetric synthesis using 
. I 

. ~ ·. . 

optically active reagents, substrates, cat~ysts or solvents, or by. converting one 

enantiomer into the other by asymmetric transformation. 

When a compmµid of fonnula I c~ntains more than one chiral CCIJ.~ it may 

exist in diastereoisomeric forms. The di~ereoisofueric pairs .may be separated by 
~ ·:' .. . 

30 methods lmown to those skilled in the art, for example chromatography or 

crystallization and the individual enantiOJllCrs within each pm may be separated as 
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descn"bed above. The present invention includes each diastereoisomer of compounds: 

of formula I and mixtures thereof. 

·Certain compounds of fonnula I may exist in different tautomeric forms or as 
different geometric isomers, and the present invention includes each tautomer and/or 

5 geometric isomer of compounds of formula I and mixtures thereof. 

Certain compounds of fonnula I may exist in different stable conformational 
forms which may be separable. Torsional asymmetry due to restricted rotation about 

an asymmetric single bond, for example because of steric hindrance or ring strain, may 
permit separation of different conformers~ The present invention includes each 

10 confonnational isomer of compounds of formula I and mixtures thereof. 

Certain compounds of formula I may exist in zwitterionic form and the present 
invention includes each zwitterionic form of oompounds of fonnula I and mixtures 

thereof. 

The compounds of this invention are useful as inhibitors of serine/ threonine 
15 and tyrosine kinases. In particular, the compounds of this invention are useful as 

inhibitors of tyrosine kinases that are important in hyperproliferative diseases, 
especially in the process of angiogenesis. Since these compounds are anti­

angiogenic, they are important substances for inhibiting the progression of disease 
states where angiogenesis is an important component. 

20 Preferred definitions of the substituents are now given. 

Preferably Rz represents optionally substituted phenyl, naphthyl, optionally 
substituted thienyl, optionally substituted pyridyl, optionally substituted furyl, or 
optionally substituted pyrrolyl 

More preferably Rz represents 2-thienyl, 3-thienyl, 2-furyl, 3-furyl, 2-pyridyl, 
25 3-pyridyl or 4-pyridyl each of which is optionally substituted, naphthyl and 

optionally mono-, di- and tri-substituted phenyl, wherein the substituents are 

selected from optionally substituted alkoxy (particularly methoxy, 3-

morpholinopropoxy, 2-morpholinoethoxy, 3-carboxypropoxy, carboxymethoxy, 2-
carboxyethoxy, ~-carbamoylethoxy, c~b~oylmethoxy, 3-carbamoylpropoxy, 2-

30 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-(pyrrolidin-1 yl)-propoxy, 3-dimethylaminopropoxy, 3-
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(perhydrothiazin-4-yl)propoxy), lower al}cy1 (particularly methyl); halo (p·articularly 
.. ·:F;.·. 

fluoro and chloro), aryl (particularly phehyl), hydroxy,· aryloxy (particularly . . . -·~:·· : . 

phenoxy); arylalkoxy (particularly benzy~0.xy), di;.lower-alkylamino (particularly 
. ··;··.:: 

dimethylamino ); polyhal9.,.lower-alkyl, pi:llyhalo-lower-alk.oxy (particularly 
. . ;'•' . 

5 di:tluoromethoxy), nitro, ~yano, lower:-~lthio (particularlymethylthio), carboxy, 

lower-alkoxycarbortyl (plll'ticularly metllpxycarbonyl), amido (particularly 
.:· . . . 

acetamido and Qenzamid()) and optionally ·substituted carbamoyl (particularly 

carbamoyl, N-methylcarbamoyl, N-phenylclU'batnoyl)and a pyridyloxy or 
. ~-: . 

pyridylthio group in which the pyridine gng is optionally substituted by one or more 
·.!.·· 
·:·:· 

10 of the following: bifluoromethyl or nitrf · 

15 

20 

Most preferably~ represents 4-pyridyl, 2-fonn.amidomethyl-4-pyridyl, 2-

aminomethyl-4-pyridyl, 2;;(hydroxyami~iio )-4-pyrldyl, 2-carbamoyl-4-pyridyl, 
. . !• .. . 

4-pyridyl-N-oxide, 2-chloro-4-pyridyl, ~~cy~o-4-vyrldyl, 5-inethyl-2-furyl, 5-(2-

nitro-4-bifluoroinethyl~h_enyl).fur~2-yl;·~henyl, 4-methoxypheriyl, 3-:methoxyphenyl, 

2-methoxyphenyl; 3,4-dimethoxypheny~;3,4,S-trimethoxyphenyl, 4-(3-morpholino-
"!··· 

pr~poxy)phenyl, 4-(2~tri0!pbolinoethoxy)Phenyl, 4-(3-carboxypropoxy)phenyl, 4-
. ·' .. ··. . . ' 

carboxymethoxyphenyl~-4-(3-carbarnoylpiopoxy)phenyl, 4-• · 

carbamoylniethoxyphen;l, 3~(3-moq)bJ\~o-propoxy)phenyl, 3-(2-· 

morpholinoethoxy)phenyi, ·3-(3-carboxY:~propoxy)phenyl, 4-carboxymethoxyphenyl, 

3-(3-carbam.oylpropoxy)phenyl, 3-carbaWoylmethoxyphenyl, 2-hydroxyphenyl, 3-

hydroxyphenyl, 4-hydro~henyl, ~-hy~oxy-4-methoxyphenyl, 4-hydroxy-3-

methoxyphenyl, 4-difluoromethoxyph~yf, 3-nitropbenyl, 4-nitrophenyl, 3,5-di-tert­

butyl-4-hydroxyphenyl, 4-methylpheny~f 4-fluoroph~yl, 2,;chlorophenyl, 3-

chlorophenyl, 4-chlorophenyl, 2,4-dichlprophenyl, 2-chloro-'5-nitrophenyl, 4-fluoro-

25 2-chlorophenyl, 4-methylthiophenyl, 4-qiphenylyl, 3-phenoxyphenyl, 4-

phenoxyphenyl, 4-benzyloxyphenyl, 4-~methylaminophenyl, 4-
. . 

diethylaminophenyl, 4-methoxycarbony!phenyl, 4-carbamoylphenyl, 4-cyanophenyl, 

4-N-methylcarbamoylphenyl, 4-N-phenyJcarbamoylphenyl, 4-aeetamidophenyl, 4-

benzamidophenyl , 4-carboxyphenyl, 4'(N-(2-diethylaminoethyl)carbamoyl]phenyl, 

30 4-(prop-1-enyloxy)phcmyl, 3-(2-hydro~j~fuoxy)pheriyl, 3-(N-(2 .. dietbyl aminoethyl)­

carbamoyhnethoxy)phenyl, 3-[3-(N-(2.:~ethylaminoethyl)carbamoyl) 
propoxy]phenyl, 4-(N-(2-diethylaminoethyl)carbamoylmethoxy)phenyl, 4-[3-(N-(2-
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diethylaminoethyl)-carbiµri.oyl)propoxy]phenyl, 2-furyl, 5-[3 ,5-

bis(trifluoromethyl)phenyl].;.2-furyl, 3-bromo-2-thienyl, 5-methoxy-2-furyl, 5-(2-
nitro-4-trifluoromethylphenyl}-2-furyl, 3-N-(2-morpholinoethyl) 

carbamoylmethoxy)phenyl, 3-[3-(N-(2-morpholinoethyl) carbamoyl)-

5 propoxyphenyl], 4-(N-(2-morpholinoethyl)-carbamoylmethoxy)phenyl , 4-

{morpholinoacetamido )phenyl and 4-[3-(N-(2-morpholinoethyl)carbamoyl)­

propoxy)phenyl. 

Preferably R3, R,., R5 and ~ independently represent hydrogen , halo 
(particularly fluoro ), optionally substituted lower alkoxy (particularly methoxy, 3-

10 morpholinopropoxy, 2-morpholinoethoxy, 3-carboxypropoxy, carboxymethoxy, 2-
carboxyethoxy, 2-carbamoylethoxy, 3-carbamoylpropoxy, 2-piperidinoethoxy, 2-
(piperazin-l-yl)ethoxy, 2-(pyrrolidin-l-yl)ethoxy, 2-dimethylaminoethoxy, 2-

(perhydrothiazin-1-yl)ethoxy, 3-piperidinopropoxy, 3-(piperazin-l-yl)propoxy, 3-. ·· 
(pyrrolidin-1-yl)propoxy, 3-dimethylaminopropoxy, 3-(perhydrothiazin-4-. · 

.· 15 yl)propoxy), carbamoylmethoxy, hydroxypropyloxy, hydroxyethoxy, (3-

. morpholino )propoxy and 2-morpholino )ethoxy), amido (particularly acetamido and. 
benzamido ), optionally substituted carbamoyl (particularly carbamoyl, N-methyl- · 
carbamoyl and N-phenylcai:bamoyl), carboxy, nitro and amino. 

More preferably R3, Rt, Rs and~ represent the following 6,7-dimethoxy, 
20 6,7,8-trimethoxy, 6-fluoro, 6-acetamido, 7-methoxy, 6-carbamoyl, 6-(N-methyl­

carbamoyl), 6-(N-phenylcarbamoyl), (3-morpholino)propoxy and 2-morpholino)­
ethoxy. 

The tenn lower as used herein means a group having 1 to 6 carbon atoms. 
Specific compounds of the present invention include: 

25 3-(3,4,5-trimethoxyphenyl)-1,4-dihydroindeno[l ,2-c ]pyrazole, 

3-(1,4-dihydroindeno[l,2-c]pyrazol-3-yl)phenol, 

3-phenyl-IH-[1 ]benzothieno[3,2-c ]pyrazole, 

3-(2-thienyl)-lH-[ 1 ]benzothieno[3,2-c ]pyrazole, 

3-phenyl-lH-[1 ]benzothieno[3,2-c]pyrazole 4-oxide, 

30 3-phenyl-IH-[l]benzothieno[3,2-c]pyr8Zole 4,4-clioxide, 

3-(2-thienyl)-lH-[l ]benzothieno[3,2-c ]pyrazole, 

3-phenylindeno[l ,2-c ]pyrazol-4(1H)-one oxime, 
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3-(3,4-dimethoxyphenyl)~deno[ 1,2-c ]pyrazol-4(.lll)-one oxime, 

3-( 4-methylphenyl)indeno[ 1,2 .. c ]pyrazol-4(1}1)-one oxime, 

3-(2-thienyl)indeno[l,2"'.c]pyrazol-4(1.Tt}-one, 

3-phenyl-1H-benzoW.o[3,2-c ]pyrazole, 

5 1,4-dihydro-3-phenylpyr~olo[4,3-b ]indole, 

l ,4-dihydro-4-methyl-3"'.phenylpyrazolo[ 4,3-b ]indole, 

4,4-dimethyl-3-phenyl-l ,4•dihydroindeno[l,2-c ]pyrazole, 

4-(1,4-dihydroindeno[l,2"'.c]pyrazol,.3-yl)b~nzoic acid, 

methyl 4-(1,4-dihydroincieno(l ,2-c]p~I-3 .. yl)benzoate, 

1 O 4' -(1,4-dihydroindeno[l,2-c ]pyrazol-3-yl)acetanilide, 

4' -(1,4-dihydroindeno[l ,2-c ]pyrazol-3-yl)-3-morpholinopropionanilide, 

4' -(1,4-dihydroindeno[l ,2-c ]pyrazol-3-yl)morpholinoacetariilide, 

4' -(l ,4"'.dihydroindeno[l 02-c ]pyrazol-3-~j)benZanflide; 

N-(3-phenyl-1,4-dihydr()indeno[l ;2•c ]pyrazol-6-yl)acetamide, 
. . .. 

PCT/US9!>/2610S 

15 3-morpholino-N-(3"phenyl~ 1,4-dihydroinden6[i .2~c Jpy!azol-6-yl)propionamide, 

Ji/;.(3;.phenyl-1,4-dihydrqµideno[l ;2-c]pyrilzol~6;.yi)benianilide, 

4-{l,4-dihydioindeno[I~7-:-c ]pyrazoI-J.:yJ)beni:amide, · 

N-methyl-4-(l ,4-dihydivhtdeno[l~2-c]p~azol-3-yi)benzamide, 
4-(1,4-dihydroindeno[Ia~c ]pyrazol-3-y~)benzanilide; 

20 N -(2-diethylaminoethyl}·4;.{l ,4-dihydroindeno[l ,2~c ]pyrazol-3-yl)benzamide, 
. . . 

N-(2-morpholinoethyl)-4-{l,4-dihydroindeno[l~2-c]pyrazol-3-yl)benzamide, 

4-(1,4-dihydroindeno[l .~-c ]pyrazol-3-yl)phenol, 

3-[3-(2-morpholinoethoxy)phenyl]-l ,4-µihydroindeno[l,2-c ]pyrazole, 
. . 

3-(2-thienyl)-l ,4-dihydroindeno[l ,2~c ]pyrazol-6.;ol; 

25 6-(2-morpholinoethoxy)~3-(2-thienyl)-1;4-dihydroindeno[1,2-c ]pyrazole, 

3-[3-{2-hydroxyethoxy)phenyl]-1,4-dihydtoindeno[l,2-c ]pyrazole, 

3-(1,4-dihydroindeno[l,~-c]pyrazol-3-yl)phenoxyacetic acid, 

ethyl 3-(1,4-dihydroindeno[l,2-c ]pyrazol-3-yl)phenoxyacetate, 

3-(1,4-dihydroindeno[l,2-c ]pyrazol.;3-yl)p4enoxyacetamide, 

30 N-(2-diethylaminoethyl)~3-(1,4-dihydroindeno[l,2-c ]pyrazol-3-

yl)phenoxyacetamide, 

N-(2-morpholinoethyl)-3-(1,4-dihydroindeno[l,2-c ]pyrazol-3-yl)phenoX}'acetamide, 
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4-{3-(1,4-dihydroindeno[l ,2.;.c ]pyrazol-3-yl)phenoxy} butyric acid, , 

ethyl 4-{3-(1,4-dihydroindeno[l,2-c ]pyrazol-3-yl)phenoxy} butyrate, 

4-{3-(l,4-dihydroindeno[l,2-c ]pyrazol-3-yl)phenoxy }butyramide, 

N-{2-diethylaminoethyl)-4-{3-(l ,4-dihydroindeno[l,2-c ]pyrazol-3-yl)phenoxy }-

5 butyramide, 

. N-{2-morpholinoethyl)-4-{3-(l ,4-dihydroindeno[l,2-c ]pyrazol-3-yl)phenoxy}­

butyramide, 

3-(2 .. tbienyl)-l ,4-dihydroindeno[l,2-c ]pyrazole-6-carboxamide, 

N-methyl-3-(2-thienyl)-1,4.;.dihydroindeno[l ,2-c ]pyrazole-6-carboxamide, 

1 O N-(2-morpholinoethyl)-3-phenyl-1,4-dihydroindeno[l ,2-c ]pyrazole-6-carboxamide, 

3-(2-thienyl)-1,4-dihydroindeno[l,2-c ]pyrazole-6-carboxanilide; 

N-(3-phenyl-1,4-dihydroindeno[l,2-c ]pyrazol-6-yl)acetamide, 

3-phenyl-1,4-dihydroindeno[l ,2.;.c ]pyrazol-6-ylamine, 

3-( 4-nitrophenyl)-1,4-dihydroindeno[l ,2-c ]pyrazole, 

15 4-(1,4-dihydroindeno[l,2-c ]pyrazol-3-yl)aniline, 

4-( 4,S-dihydro-lH-benzo[g]indazol-3.;.yl)pyridine I-oxide, 

3-(2-chloro-4-pyridyl)-4,5-dihydro-lH-benzo[g]indazole, 

4-(4,5-dihydro-lH-benzo[g]indazol-3-yl)-2-pyridinecarbonitrile, 

4-(4,5-dihydro-tH-benzo[g]indazol-3-yl)-2-pyridinecarboxamide oxime, 

20 4-( 4,5-dihydro-lH-benzo[g]indazol-3-yl)-2-pyridinecarboxamide, 

{[4-(4,5-dihydro-lH-benzo[g]indazol-3-yl)-2-pyridyl]methyl}ammonium chloride,· 

N- {[4-( 4,S-dihydro-lH-benzo[g]-indazol-3-yl)-2-pyridyl]methyl} formamide, 

2-[3-{l ,4-dihydroindeno[ 1,2-c ]pyrazol-3-yl)phenoxy ]ethanol, 

2-morpholinoethyl 4-(1,4-dihydroindeno[l,2-c ]pyrazol-3-yl)benzoate, 

25 3-(3-nitrophenyl)-1,4-dihydroindeno[l ,2-c ]pyrazole, 

3-( 4-thiomethoxyphenyl)-1,4-dihydroindeno[l ,2-c ]pyrazole, 

3-(2-naphthyl)-1,4-dihydroindeno[l ,2-c)pyrazole, 

3-( 4-cli:tluoromethoxypheny l)-1,4-dihydroindeno[l ,2-c ]pyrazole, 

3-{4-acetamidophenyl)-4,5-dihydro-2H-benz[g)indazole, 

30 3-{4-bromo-2-thienyl)-4,5-dihydroindeno[l,2-c]pyrazole, 

3-(4-benzyloxyphenyl)-4,5-dihydro-2H-benz[g]indazole, 

6, 7-dimethoxy-3-(3-phenoxyphenyl)-l ,4-dihydroindeno-[1,2-c ]pyrazole, 
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3-[ 4-(5-trifluoromethyl:-2:-pyridyloxy)pb~yl]..; l ,4"'.dihydroindeno[1;2-c]pyrazole, 

6, 7,8-trimethoxy-3,.(2,3,4-trimethoxyphenyl)-1,4-dihydroindeno[l,2-c ]pyrazole, 

4-(l,4-dihydroindeno[l;2-c]pyrazol-3,.yi)..;2-hydroxymethyl)phenol, 

2-methoxy-5-(1,4-dihydroindeno[l ,2-c ]pyrazol-3-yl)phenol, 

5 2-chloro-4-(1,4-dihydroindeno[l,2-c ]pyrazol.,3-yl)phenol; 

2-methoxy-4-(1,4-dihydroindeno[l,2-c ]pyrazol-3-yl)phenol, 

3-chloro-4-(1,4-dihydroindeno[l;2-c ]pyrazol-3-yl)phenol, 

2-[ 4-(1,4-dihydroindeno[l ;2-c ]pyraz.ol-3~yl)phenoxy ]acetamide, 

4 r -(1,4-dihydroindeno[l,2-c ]pyrazol-3-yl)4iethylamino,.acetanilide, 

10 4-(1H-[l]benzothieno[3,2-c]pyrazol-3-yl)benzamide, 

15 

3-( 4-aminophenyl)-lH-[ l]benzothieno (J,2-c ]pyrazole, 

3-(4-methoxyphenyl)-1H-benzothieno[3,.;2:-c]pyrazole, 

3-( 4-hydroxyphenyl)-lH-[1 ]benzothieno[3,2-c ]pyrazole, 

N-(3-phenyl-1,4-dihydroindeno[l,2-c]p:yfazol-6-yl)benzamide, 

N-(2-morpholinoethyl)-4-(1,4-dihydroitideno[l,2-c]pyrazol-3-yl)benzamide, 

4-(1,4-dihydroindeno[l ,2:-c ]pyrazol-3 . .,.yl)benzonitrile, · 

7-methoxy,.3-(4-methylsulphonylphenyl),.4,5,.dihydro-2H-benz[g]indazole, 

4-methyl,.3-phenyl-1 :,4-dihydroindeno[:l ,~-c ]pyrazol-4-ol, 

N-[2-(N,N-diethylamino )ethyl]-4-{l ,4-:dihydroindeno[l,2-c]pyrazol-3-yl)benzamide, 

20 N-[2-(N,N-dimethylamino )ethyl]-4-(1,4-dihydroindeno[l ,2-c]pyrazol-3-

yl)benzamide, 

N-(2-(N;N-dipropylamino )ethyl]-4-(1,4-dihydroindeno[l,2-c ]pyrazol.,.3- . 

yl)benzamide, 

N-[2-{N,N-di-isQPropylamino)ethyl]-4,.(1,4-dihydroindeno[l;2-c]pyrazol-3-

25 yl)benzamide, 

N-[3-(N,N-diethylamino )propyl]-4-(1.4-:dihydroindeno[l ;2-c ]pyrazol-3- · 

yl)benzamide, 

N-[3-(N,N-dimethylamino)propyl]-4-(1,4-dihydroindeno[l ;2-c ]pyrazoJ-~­

yl)benzamide, 

30 N-[3-(N,N-dipropylamino )propyl]-4-(1,4-dihydroindeno[l ,2-c]pyrazol-3-

yl)benzamide, 
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N-(3-(N,N-di-isopropylamino )propyl]-4-(1,4-dihydroindeno[ 1,2-c ]pyrazol-3-

yl)benzamide, 

N-(2-Piperidinoethyl)-4-(1,4-dihydroindeno[l,2-c ]pyrazol-3-yl)benzamide, 

N-(2-Piperidinopropyl)-4-(1,4-dihydroindeno[l ,2-c ]pyrazol-3-yl)benzamide, 

5 N-(2-Morpholinoethyl)-4-(1,4-dihydroindeno[l ,2-c ]pyrazol-3-yl)benzamide, 

N-{2-Morpholinopropyl)-4,;,(l,4-dihydroindeno[l,2-c]pyrazol-3-yl)benzamide, 

N-[2-(Piperazin-1-yl)ethyl]-4-(1,4-dihydroindeno[l,2-c ]pyrazol-3-yl)benzamide, 

N-[3-(Piperazin-1-yl)propyl]-4-(1,4-dihydroindeno[l ,2-c ]pyrazol-3-yl)benzamide,· 

N-[2-(Pyrrolidin-1-yl)ethyl]-4-(1,4-dihydroindeno[l,2-c ]pyrazol-3-yl)benzamide, 

1 O N-[3-(Pyrrolidin-1-yl)propyl]-4-(1,4-dihydroindeno[l ,2-c ]pyrazol-3-yl)benzamide, 

N-[2-(4-Methylpiperazin-l-yl)ethyl]-4-(1,4-dihydroindeno[l,2-c]pyrazol-3-

yl)benzamide, 

N-(3-( 4-Methylpiperazin-1-yl)propyl]-4-(1,4-dihydroindeno[l ,2-c ]pyrazol-3-

yl)benzamide, 

15 N-[2-(Thiomorpholin-l-yl)ethyl}·4-{l,4-dihydroindeno[l,2-c ]pyrazol-3- · 

yl)benzamide, 

N-[3-(Thiomorpholin-l-yl)propyl]-4-(1,4-dihydroindeno[l ,2-c ]pyrazol-3-

yl)benzamide, 

N-[2-(Homopiperazin-l-yl)ethyl]-4-(1,4-dihydroindeno[l ,2-c ]pyrazol-3-

20 yl)benzamide, 

N-[3-(Homopiperazin-l-yl)propyl]-4-(1,4-dihydroindeno[l,2-c ]pyrazol-3-

yl)benzamide, 

N-[2-(Perhydroazepin-1-yl)ethyl]-4-(1,4-dihydroindeno[l ,2-c ]pyrazol-3-

yl)benzamide, 

25 N-[3-(Perhydroazepin-1-yl)propyl]-4-(1,4-dihydroindeno[l ,2-c ]pyrazol-3-

yl)benzamide, 

N-Isopropyl-4-(1,4-dihydroindeno[l ,2-c ]pyrazol-3-yl)benzamide, 

N-But-2-yl-4-(1,4-dihydroindeno[l,2-c ]pyrazol-3-yl)benzamide, 

N-Methyl-4-(1,4-dihydroindeno[l ,2-c ]pyrazol-3-yl)benzamide, 

30 N-Ethyl-4-(1,4-dihydroindeno[l,2-c ]pyrazol-3-yl)benzamide, 

N-Pentyl-4-(1,4-dihydroindeno[l,2-C]pyrazol-3-yl)benzamide, 

N-(2-Bromoethyl)-4-(1,4-dihydroindeno[l ,2-c ]pyrazol-3-yl)benzamide, 
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N-(3,3,3-trifluoroprop-1-yl-4-( 1,4-:c;lihYdrQiIJ,~o[l ,2 .. c ]pyrazol-3-yl)benzamide, 

N-(Cyclopropylmethyl)-4-(l,4-dihydroin4eno[l,2-c]pyrazol-3-yl)benzamide, 

N-Cyclopentyl-4-(1,4-dihydroiQ.deno[l,2ce]Pyrazol-3-yl)benzamide, 

N-(Cyclohexyhnethyl)-4 .. (l,4-dihydr.oinQ.~o[l,2..c]pyrazoh3.-yl)benzamide, 

5 N-{2-Chlorocyclopentyt) .. 4-(l,4-dihyclroit1i;ieno[l,2-c ]pyrazol .. 3-yl)benzamide, 

N-[3-(N,N-dimethylamino)-2~2".dimethylpropyl}-4-(1,4-dihydroindeno[l,2-

c]pyrazol,.3".'yl)benzamide, 

N-[3 .. (2-Methylpiperidin-1-yl)propyl],.4~(~,4-dihydroindeno[ 1,2-c ]pyrazol-3-

yl)benzamide, . 

10 · N-(3,.Methylbut-2'.'"yl)-4 .. (1,4-dihydroindc;:no[l ,2-c ]pyrazol,.~-yl)benzamide, 

N-[2-(Pyrroliclin-:1-yl)et11y1}·4-(l ,4-dihy4roindeno[ 1,2-c ]pyrazol-3-yl)benzamide, 

N-[3-(N,N-Dimethylamino )prop-2-yl]-4~(1,4-dihydroindeno[l ,2-c )pyrazol•3-

yl)benzamide, 

N-(2-Hexyl)-4-(1-,4-dihydroindeno[l,2-c)p~l-3-yl)benzamide, 

15 N-tert-Butyl-4-(l,4-dihydroindeno[l,2".c]pyraz()l,.3':'yl)benzamide, 

N.-[7-(N,N-Dimethylamino )heptyl]-4-(1,4-dihydroindeno[l,2-c ]pyrazol-3-

yl)benzamide, . '• ',:. 

N-(2-Methylbut-;2-yl)-4-(1,4~dihydroindeno[l ,2-c ]pyrazol-3-yl)benzamide, 

N-(2-Pentyl)-4·{1,4:-dihyciroindeno[l ,2-c]pyrazol;.3-yl)benzamide, 

20 N-sec-Butyl-4-(1;4-dihydroindeno[l,2-c]pyrazol .. 3 ... yl)benzamide, 

N-(3,3-Dimethylbutyl)+(l,4-dihydroindeno(l,2.,c]pyr&Zol-3-yl)benzamide, 

N-(2,2,3,3,3-Pentafluoropropyl)-4-(1,4-dihydroindeno[l,2-c ]pyrazol-3-

yl)benzamide, 

N-{2,5-Dichloropentyl)-4-(1,4-<:fihydroincieno[ 1,2-c ]pyrazol-3-yl)benzamide, 

25 N-(2,2-Difluoroethyl)-4-(1,4-:dihydroind~o[l,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-c ]pyrazol-3-

yl)benzamide, 

N-(3-Morpholinopropyl)-4-(1,4-dihydroin~o[l ,2-c ]pyrazol-3-yl)benzamide,. 

30 N-[3-(Pyrrolidin-1-yl)propylJ-4-(1,4-dihydroindeno[l ,2'."c]pyrazol-3-yl)benzamide, 

4 ' - (1,4-Dihydroindeno[l,2-c ]pyrazol-~;yl)piperidinoacetanilide, 

4' - (1,4-Dihydroindeno[l,2-c ]pyrazol-3-yl)-4-methylpiperazin:-1-ylacetanilide, 
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4' - (1,4-0ihydroindeilo[l,2-c ]pyrazol-3-yl)-4-methylhomopiperazin-1-yla.Cetanilide, 

4'- (l,4-Dihydroindeno[l,2-c)pyrazol-3-yl)piperazin-1-ylacetanilide, 

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

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

5 4' - {1,4-Dihydroindeno[l ,2-c ]pyrazol-3-yl)dimethylaminoacetanilide, 

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

4'- (l,4-Dihydroindeno[l,2-c]pyrazol-3-yl)-3,S:·difluorobenzylanilide, 

4'- (1,4-Dihydroindeno[l,2-cJpyrazol-3-yl)-4-fluorobenzylanilide, 

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

10 4' - (l,4-Dihydroindeno[l ,2-c ]pyrazol-3-yl)-3-fluorobenzylanilide, 

4'- (1,4-Dihydroindeno[l,2-c]pyrazol-3-y1)-2,4-difluorobenzylanilide, 

4' - (1.4~Dihydroindeno[l ,2-c ]pyrazol-3-yl)-2,S-difluorobenzylanilide, 

4 ' - (1,4-Dihydroindeno[l ,2-c ]pyrazoJ-3-yl)-2,3-difluorobenzylanilide, 

4'- {l,4-Dihydroindeno[l,2-c]pyrazol-3-yl)-4-nitrobenzylanilide, 

15 4' - (l,4-Dihydroindeno[l ,2-c ]pyrazol-3-yl)-3-nitrobenzylanilide, 

4'- (l,4-Dihydroindeno[l,2-c]pyrazol-3-yl)-3,3,3-trifluoropropananilide, 

4' - (1,4-Dihydroindeno[l,2•c ]pyrazol-3-yl)isobutananilide, 

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

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

20 4' - (1,4-Dihydroindeno[l,2-c ]pyrazol-3-yl)-2-methylpentananilide, 

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

4' - (1,4-Dihydroindeno[l,2-c Jpyrazol-3-yl)neopentylanilide, 

4'- (l,4-Dihydroindeno[l,2•c]pyrazol-3-yl)-4,4-dimethylpentananilide, 

4' - (1,4-Dihydroindeno[l,2-c ]pyraiol-3-yl)cyclohexananilide, 

25 4' - (1,4-Dihydroindeno[ 1,2-c ]pyrazol-3-yl)trifluoroacetanilide, 

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

Fluoro-N-(3.;Phenyl-1,4-dihydroindeno[l ,2-c ]pyrazol-6-yl)acetamide, 

3,S-Difluoro-N-(3-Phenyl-1,4-dihydroindeno[l ,2-c )pyrazol-6-yl)benzyl.amide, 

4-Fluoro-N-(3-Phenyl-1,4-dihydroindeno[l,2-c ]pyrazol-6-yl)benzylamide, 

30 2-Fluoro-N-(3-Phenyl-1,4-dihydroindeno[l ,2-c]pyrazol-6-yl)benzylamide, 

3-Fluoro-N-(3-Phenyl-1,4-dihydroindeno[l ,2-c ]pyrazol-6-yl)benzylamide, 

2,4-Difluoro-N-(3-Phenyl-1,4-dihydroindeno[l,2-c]pyrazol-6-yl)benzylamid.e, 
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2,3-Difluoro-N-(3-Phenyl-l,4-dihydroiqdeno[l;2-c]pyrazol-.6-yl)benzylamide, 

2,5-Difluoro-N-(3-Phenyl~ 1,4-dihydroi~c;4mo[l,2-c ]pyrazol-6-yl)benzylamide, 

4-Nitro-N-(3•Phenyl-1,4.,.dihydroindenop,2-c ]pyrazol-6-yl)benzylamide, 

3-Nitro-N-(3-Phenyl-1,4-dihydroindeno[l~2-c ]pyrazo1•6-yl)benzylamide, 

5 3,3,3-Trifluoro-N-(3-Phenyl-l,4-dihydroindeno[l ,2-c ]pyrazol-6-yl)propanamide, 

N-(3-Phenyl-1,4-dihydroindeno[l,2-c ]pyrazol-6-yl)isobutanamide, · 

N-(3-Phenyl-1,4-dihydroindeno[l,2-c ]pyrazol-6-yl)isopentanamide, 

2-Methyl-N-(3-phenyl-1,4-dihydroinderio[l ,2-c]pyrazol-6-yl)butanamide, 

2-Methyl-N-(3-phenyl-1,4-dihydroindenQ[l ,2-c ]pyrazol-6-yl)pentanamide, 

1 o 2-Ethyl-N-(3-phenyl-1,4-dihydroindeno[l,2-c ]pyrazol-6-yl)butanainide, 

N-(3-Phenyl.,.1,4-dihydroindeno[l ;2-c ]pyrazol-6-yl)neopentanamide, 

4,4-Dimethyl-N-(3-phenyl-l,4-dihydroindeno[l,2-c]pyraZol-6~yl)pentanamide, 

N-(3-Phenyl-1,4-dihydroindeno[l,2;..c]pyi'azol-6·yl)cyclohexanecarboxamide, 

Trifluoro-N-(3-Phenyl"'1;4-dihydroindeno[l;2-c]pyrazol,;.6-yl)acetamide, 

15 Pentafluoro-N .. (3-Phenyl-'l,;4dihydroindeno[l,2-c ]pyrazol~6-yl)propanamide, 

4 ' - (1,4-Dihydroindeno[l,2'-c}pyrazoJ;.J.:.yl)acetanilide, 

2-Hydroxy-N-{2-morpholinoethyl)-S-(IA.,.dihydroindeno[l ,2-c]pyrazol-3-

yl)benzamide, 

2-Hydroxy-N-(2-morpholinopropyl)-4.,(1,4-dihydroindeno[ 1,2-c ]pyrazol-3;.. 

20 yl)benzamide, 

2-Hydroxy-N-[2-(pyrrolidin-1-yl)ethyl}·S-(l ,4-dihydroindeno[l ,2-c ]pyrazol-3-

yl)benzamide, 

2-Hydroxy-N-[3-(pyrrolidin-1-yl)propyl]-5-(l,4-dihydroindeno[l,2•c]pyrazol-3-

yl)benzamide, 

25 N-[2-(N,N-Diethylamino )ethyl]-5-(1,4-dihydroindeno[l,2-c )pyrazol-3-yl)-2-

hydroxybenzamide, 

N-[3-(N,N-Diethylamino)propyl]•S-(l,4.:dihydroindeno[l,2-c)pyrazol-3-yl)-2-

hydroxybenzamide, 

2-Hydroxy-N-[2-(N,N-dimethylamino )ethyl)-5-(1,4-dihydroindeno[l,2-c ]pyrazol-3-

30 yl)benzamide, 

2-Hydroxy-N-[3-(N,N-dimethylamino)propyl]-5-(1,4-dihydroindeno[l,2-c)pyrazol-

3-yl)benzamide, 
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2-Hydroxy-N-[2-(N,N-dipi-opylamino)ethyl]-5.;(l,4-dihydroindeno[l,2-c]pyrazol-3-

yl)benzatD.ide, 

2-Hydroxy-N-[2-{N ,N-di-isopropylamino )ethyl]-5-(1,4-dihydroindeno[l;l­

c ]pyrazol-3-yl)benzamide, 

5 2-Hydroxy-N-[3-(N,N~dipropylamino )propyl]-5-(1,4-dihydroindeno[l ,2-c ]pyrazol~ 

3-yl)benzamide, 

2-Hydroxy-N-[3-(N,N-di-isopropylamino)propyl]-5-(1,4-dihydroindeno[l,2-· 

c]pyrazol-3-yl)benzamide, 

2-Hydroxy-N-(2-piperidinoethyl)-5-(1,4-dihydroindeno[l ,2-c ]pyrazol-3-

1 O yl)benzamide, 

2-Hydroxy-N~(2-piperidinopropyl)-5-(l,4-dihydroindeno[l,2-c]pyrazol-3-

yl)benzamide, 

2-Hydroxy-N-[2-(piperazin-1-yl)ethyl]-5-(1,4-dihydroindeno[l,2-c]pyrazol-3-

yl)benzamide, 

15 2-Hydroxy-N-(3-(piperazin-l-yl)propyl]-5-(1,4-dihydroindeno[l,2-c ]pyrazol-3- · · 

yl)benzamide, 

2-Hydroxy-N-[2-( 4-methylpiperazin.: l-yl)ethyl]-5-(1,4-dihydroindeno[l,2-

c ]pyrazol-3-yl)benzamide, 

2-Hydroxy-N-[3-( 4-methylpiperazin-l-yl)propyl]-5-(l ,4-dihydroindeno[l,2-

20 c]pyrazol-3-yl)benzamide, 

2-Hydroxy-N-[2-(thiomorpholin-1-yl)ethyl]-5-(1,4-dihydroindeno[l ,2-c ]pyrazol-3-
. yl)benzamide, 

2-Hydroxy-N-[3-(thiomorpholin-1-yl)propyl]-S-(1 ,4-dihydroindeno[l ,2-c ]pyrazol-3-
yl)benzamide, 

25 2-Hydroxy-N-[2-(Homopiperazin-1-yl)ethyl]-5-(1,4-dihydroindeno[l,2-c]pyrazol-3-

yl)benzamide, 

2-Hydroxy-N-[3-(Homopiperazin-l-yl)propyl]-S-(l,4-dihydroindeno[l,2-c]pyrazol-

3-yl)benzamide, 

2-Hydroxy-N-[2-(Perhydroazepin-I-rl)e~yl)-5-(1,4-dihydroindeno[l ;2-c ]pyrazol-3-
30 yl)benzamide, 

2-Hydroxy-N-(3-(Perhydroazepin-l-yl)propyl]-5-(1,4-dihydroindeno[l,2-c]pyrazol-
3-yl)benzamide, 
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4-(1,4-Dihydroindeno[J,2-c]pyntZol-3-yl)-N-(2-morphiliIJ.oethyl)~ine, 
. .. ;·. . : .· . 

4-(1,4-Dihydroindeno[l,2-c ]pyrazol-3-yl)-N-(2-morphilinopropyl)aniline, 

4-{l,4-Dihydroindeno[l,2-c]pyrazol-3-yp-N-(2,.piperidinoethyl)aniline, 

4-(l ,4-Dihydroindeno[ 1,2-c ]pyrazol-3-:yl}-N-(2-piperidinqpropyl)aniline, 

PCT/US99J2610S 

5 4-(1,4-Dihydroindeno[~ 02-c ]pyrazol-~;yl).-N-[2.-(thiomorphilinl-yl)ethyl]aniline, 

4-( 1,4-Dihydroindeno[l,2-c ]pyrazol-3,.yl}-N-[2-{thiomorphilinl-yl)propyl]aniline, 

4-(1,4-Dihydroindeno[l ,2-c ]pyrazol-3,.yl)--N-[2-(piperazin-l-yl)ethyl]aniline, 

4-(1,4-Dihydroindeno[l,2-c ]pyrazol-3,;yl}N-[2-(piperaziI1-l,.yl)propyl]aniline, 

4-(1,4.;Dihydroindeno[l ,2-c ]pyrazol-:3;yl)-N-[2,.( 4-methylpiperazin-1-

10 yl)ethyl]aniline, 

4-(1,4-Dihydroindeno[l,2-c]pyrazol-3"'.yl)-N-:[2-( 4-methylpiperazin-1- · 
. . . . .... ' 

yl)propyl]aniline, 

N-[2-(N,N-Diethylamino )ethyl]-4-(1,4,.Dihydroindeno[ l ,~-c ]pyrazol-3-yl)aniline, 

N-[3-(N,N-Diethylamino)propyl]-4-(1,4-Dihydroindeno[l,2-c )pyrazol-3-yl)aniline, 

15 4-(1,4-Dihydroindeno[l ,2-c ]pyrazol-~-yl)-N-[2-(N,N-dipropylamino )ethyl] aniline, 

4-(1,4-Dihydroindeno[l ,2-c ]pyrazol-3-yl)-N-[3-{N,N-dipropyJamino )propyl]aniline, 

4-(1,4-Dihydroindeno[l,2-c ]pyrazol-~_;yl)-N-[2"'.(N,N-diJ:nethyllamino )ethyl]aniline, 

4-(1,4-Dihydroindeno[l,2-c ]pyrazoJ-3-yl)-N-[3-:(N,N-dimethylamino )propyl]aniline, 

Methyl 4-(6-Ace~a.qiido., 1,4..0ihydroindeno[l ,2.-c ]pyrazol-3-yl)benzoate, 

20 N-(3-Methoxypropyl)-4-(1,4-dihydroindeno[l,2-c ]pyrazol-3-yl)benzamide, 

4-(1 ,4-Dihydroindeno[l,2-c }pyrazo1"'.3~yl)-N-( 4-Nitrophenyl)benzamide, 

N-(3-Phenyl-1,4-dihydroindeno[l,2-c ]pyrazol-6-yl)morpholinoacetamide, 

N-(3-Phenyl-l ,4-dihydroind~o[l,2-c]pyrazol.:6-yl)mo1pholino~etamide, 

N-(3-Phenyl-1,4-dihydroindeno[l ,2-c ]pyrazol-6-yl)piperidinoacetamide, 

25 · N-(3-Phenyl-1,4-dihydroindeno[l,2"'.c 1pyru.ol-6-yl)thiomorpholinoacetamide, 

N-(3-Phenyl-1,4-dihydroindeno[l ,2-c]pyrazol-6-yl)-4-methylpiperazin-1-

ylacetamide; 

N-(3-Phenyl-1,4-dihydroindeno[l,2-c]pyrazol-6-yl)piperazin-1-ylac~~amide, 

N-(3-Phenyl-1,4-dihydroindeno[ 1,~~ ]p~azol-6-:yl)pyrrolidin-1-ylacetamide, 

30 2-(N,N-Diethylamino )-N.;(3-phenyl-1,4-dihydroindeno[l,2-c ]pyrazol-6-

yl)acetamide, . 

N-(3-Phenyl-1,4-dihydroindeno[l ,2-c]pyrazol-6-yl)-2-( dimethylamino )acetamide, 
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N-(3-Phenyl-1,4-dihydroindeno[l,2-c ]pyrazol-6-yl)-2-(dipropylamino )acetamide; 

4-(6"-Amino-1,4-dihydroindeno[l,2-c ]pyrazol-3-yl)-N-[2-(N,N-diethylamino )ethyl]­

benzamide, 

3-(3-(2-Morpholinoethoxy)phenyl)-1,4-dihydroindeno[l ,2c ]pyrazole, 

5 3-[3-(2-Morpholinoethoxy)phenyl]-l,4-dihydroindeno[1,2c ]pyrazole, 

3-[3-{3-Morpholinopropoxy)phenyl]-l,4-dihydroindeno[l,2c]pyrazole, 

3-[3-(2-Piperidinoethoxy)phenyl]-l,4-dihydroindeno[ l ,2c ]pyrazole, 

3-[3-(3-Piperidinopropoxy)phenyl]- l ,4-dihydroindeno[l ,2c ]pyrazole, 

3-{3-[2-(Piperazin-1-yl)ethoxy]phenyl }-l ,4-dihydroindeno[l,2c ]pyrazole, 

10 3-{3-[3-(Piperazin-1-yl)propoxy]phenyl }-1,4-dihydroindeno[l ,2c ]pyrazole, 

3-{3-[2-( 4-Methylpiperazin-1-yl)ethoxy ]phenyl}-1,4-dihydroindeno[l ,2c ]pyrazole, 
. . 

3-{3-[3-( 4-Methylpiperazin-1-yl)propoxy ]phenyl}-1,4-dihydroindeno[l ,2c ]pyrazole, 

· 3-{3-[2-(Homopiperazin-l-yl)ethoxy]phenyl}-l ,4-dihydroindeno[l ,2c ]pyrazole, · 

3-{3-[3-~omopiperazin- l-yl)propoxy]phenyl}-1,4-dihydroindeno[l ,2c )pyrazole, 

15 3-{3-[2-(4-Methylhomopiperazin-1-yl)ethoxy]phenyl}-1,4-

dihydroindeno[ 1,2c ]pyrazole, 

3-{3-[3-(4-Methylhomopiperazin-1-yl)propoxy]phenyl}-1,4-

dihydroindeno[l,2c ]pyrazole, 

3-{3-[2-(N,N-Diethylamino)ethoxy]phenyl}-l,4-dihydroindeno[l,2c]pyrazole, 

20 3-{3-[3-(N,N-Diethylamino )propoxy]phenyl}- l,4-dihydroindeno[l,2c ]pyrazole, 

3-{3-[2-(N,N-Dimethylamino)ethoxy]phenyl}-l,4-dihydroindeno[l,2c]pyrazole, 

3-{3-[3-(N,N-Dimethylamino )propoxy ]phenyl }-l,4-dihydroindeno[l,2c ]pyrazole, 

3-{3-[2-(N,N-Dipropylamino)ethoxy]phenyl}-1,4-dihydroindeno[l,2c]pyrazole, and· 

3-{3-[3-(N,N-Dipropylamino )propoxy]phenyl }-1,4-dihydroindeno[l ,2c ]pyrazole 

25 Dihydroxy 4-( 4H-indeno-[l ,2-c ]-pyrazol-3-yl)phenylborane 

4-(lH-[1 ]Benzothieno[3,2-c ]pyrazol-3-yl)benzaldehyde 

4-(1~-[1 ]Benzotbieno[3,2-c ]pyrazol-3-yl)-N-[3-(imidazol-1-yl)propyl]benzylamine 

trihydrochloride 

Methyl 4-( 4-oxo-1,4-dihydroindeno[l,2-c ]pyrazol-3-yl)benzoate 

30 4-(1,4-dihydroindeno[l,2-c]pyrazol-3-yl)benzamide oxime 

3-{4-[(2-diethylaminoethyl)aminomethyl]phenyl}-1,4-dihydroindeno[l ,2-c ]pyrazole 

trihydrochloride 
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N-[ 4-(1.4-Dihydroindm.9[1,2-c]pyrazol:-3-yl)ph~yl]benzenesulphonamide 
. . .. . ·. •,.. . 

N-(2-Morpholinoethyl)~~·-dihydroinde~Q[l,~-c]pyrazol-3-ylaniline dihydrochloride 

N-(l ,4-Dihydroindeno[l ,2-c]pyrazol-6~yl)-2.;morpholinoaeetamide 

N-(2-Mozpholinoethyl}:3,..phenyl-: 1~4ilirydro414eno[l,2-c]pyrazol-6-ylamine 

5 trihydrochloride 

4'-(1-Acetyl-lA-clihycl~indeno[l,2-c]p~l-~-yl)acetanilide 

3-[ 4-(2-morpholinoetho"y)phenyl],.1;4~di~ydroindeno[l,~~c ]pyrazole 

3-[2-(2H-l,2,3,4-Tetr~l-5-yl)-4:-pytj'~yl)-4,5.;dihydro-2H-benzo[g]indazole 

3-( 4-Isocyanatophenyl}~ 1,4-dihych:oindeno[l:,2..;c]pyrazole, 

1 O 2-(Diethylamino )ethyl N·{ 4-(1,4-dihy<frc>indem~[l ,2-c]pyrllZ()l-3-l)phenyl]carbamate 

· 2-Morpholinoethyl N-[4-(1,4-dihy~~i~deilo[l,2:.c]pyraz()l;.3-yl)phenyl]carbainate 

3-(Dibenzylamino)propylN-[4-(l,4-qihy~indeno[l,2-c]pyrazol-3- . 

yl)phenyl]carbaniate , : 

2-[Ethyl(2-hydroxyethyt)amino ]ethyl N'.'.'[ 4-{l ,4-dihydrOindeno[l,2-c]pyrazol-3-

15 yl)phenyl]carbamate · .. : · .. •·:' ·:· 

2-[[2-{Dimethylamioo)ethyl]{methyl)amino]ethylN-[ 4-(1~4-dihydroindeno[I,2-

. c]pyrazol-3-yl)phenyJ]carbamate . . . ..... . 

1-Methyl-2-propoxyethyl· N-[4-(l ;4"di!J.ydroindeno[l,2.,c }pyrazol-3-

yl)phenyl]carbamate · . 

20 2-(l-Methyltetrahydro-1H-2-pyrrolyl)ethyl N-[ 4-(1,4"'dihydroindeno[l ,2-c ]pyrazol-

3-yl)phenyl]carbam~te 

2-[2-(Dimethylamino )ethoxy]ethyl N-[4,(l,4-dihydroindeno[l,2-c]pyrazol-3-

yl)phenyl)carbamate. 

2-(Diethylamino )-1-methylethyl N-[ 4-(1,4-dihydrofudeno(l,2-c ]pyrazol-3-

25 yl)phenyl]carbamate 

N-[2-(Diethylamino )ethyl]-N'-[ 4-(1,4-<Jihydroindeno[l ,2-c ]pyrazol-3'.'yl)phenyl]urea 

N-[4-(1,4-Dihyclroindeno[l ,2-c ]pyrazol::-3~yl)phenyl]-N'-(2~morpholinoethyl)urea 

Nl-[ 4-(1,4-Dihydroindeno[l ,2-c ]pynq;oI-3-yl)phenyl]-l-piperidinec~~oxamide 

N-[ 4-(1,4-Dihydroindcmo[l,2~c ]pyrazol"'.~?l)p~enyJ]-N-[2-( dimethylamino)-1-

30 methylethyl]urea 

N.,[ 4-(1,4-Dihydroindeno[ I,2-c]p~ol-3-yl)phenyl]-N'-tetrahydro-2-

furanylmethylurea 
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N-[4-(1,4-Dihydroindeno(l,2-c]pyrazol-3-yl)phenyl]-N-{2-furylmethyl)urea 

N-(1,3-Benzodioxol-5-ylmethyl)-N-[ 4-(1,4-dihydroindeno[ 1,2-c ]pyrazol-3-

yl)phenyl]urea 

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

5 N-[4·{1,4-Dihydroindeno[l ,2-c )pyrazol-3-yl)phenyl]-N-(2-piperidinoethyl)urea urea 

N-Benzyl-N-[4-{l,4-dihydroindeno[l,2-c]pyrazol-3-yl)phenyl]urea 

N-[ 4-(Diethylamino )butyl]-N-[ 4-(1,4-dihydroindeno[l,2•c ]pyrazol-3-yl)phenyl]urea 

N-[4-(1,4-Dihydroindeno[l ,2-c ]pyrazoi-3-yl)phenyl]-N-(2-(2-thienyl)ethyl]urea 

N-[3-(Diethylamino )propyl]-N'-[4-(1,4-dihydroindeno[ l ,2-c ]pyrazol-3-

1 O yl)phenyl)urea 

N-[ 4-(1,4-Dihydroindeno[l,2-c ]pyrazol-3-yl)phenyl]-N-[(l-ethyltetrahydro-lH-2;. 

pyrrolyl)methyl]urea 

N-(2,5-Difluorobenzyl)-N-[4-(1,4-dihydroindeno[l,2-c ]pyrazol-3-yl)phenyl]urea 

N-[4-(1,4-Dihydroindeno[l,2-c]pyrazol-3-yl)phenyl]-N'-[2-(2-

15 hydroxyethoxy)ethyl)urea. 

N-[ 4-(1,4-Dihydroindeno[l ,2-c ]pyrazo}:.J-yl)phenyl]-N'-[2-hyclroxy• l­

(hyclroxymethyl)ethyl]urea 

. N-[ 4-(1,4-Dihydroindeno[l ,2-c ]pyrazol-3-yl)phenyl]-N-(2,3-dihydroxypropyl)urea 

Nl-[ 4-(l,4-Dihydroindeno[l,2-c]pyrazol-3-yl)phenyl)-4-(2-pyridyl)-l-

20 piperazinecarboxamide 

N-[ 4-(1,4-Dihydroindeno[l ,2-c ]pyrazol-3-yl)phenyl]-N-[3-( dimethylamino )propyl]­

N-methylurea 

Nl-[4-(l,4-Dihydroindeno[l,2-c]pyrazot:-3-yl)phenyl]-1-azetanecarboxamide 

Nl-[ 4-(1,4-Dihydroindeno[ 1,2-c ]pyrazol-3-yl)phenyl]-4-( 4-fluorophenyl)-1-

25 piperazinecarboxamide 

N-Benzyl-N'-[4-(l,4-dihydroindeno[l,2-c}pyrazol-3-yl)phenyl]-N-methylurea 

N-[ 4-(1,4-Dihydroindeno[l ,2-c ]pyrazol-3-yl)phenyl]-N-ethyl-N-(2-

hydroxyethyl)urea 

NI-[ 4-(1,4-Dihydroindeno[l ,2-c ]pyrazol-3-yl)phenyl]-4-{2-methoxyphenyl)-1-

30 piperazinecarboxamide 

N-[4-(l,4-Dihydroindeno[l,2-c]pyrazol-3-yl)phenyl]-N-[2-(climethylamino)ethyl]­

N-methylurea 
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Nl-[ 4-(l ;4-Dihydroindeno[l,2-c ]pyrazol~3'."yl)pbenyl]-4-methyl-l­

piperazinecarboxamide 

PCT/US99/26105 

Nl-[ 4-(1,4-Dihydroinde~o[l ,2-c ]pyrazol'."3-yl)phenyl]-4-(4-hydroxyphenyl)-l­

piperazinecarboxamide. 

5 Nl-[4-(1,4-Dihydroindeno[l ,2-c]pyrazol-3'.'yl)phenyl}·4-[(E)-3-phenyl-2-propenyl]­

l-piperazinecarboxamid~ 

Nl-[4-(l,4-Dihydroindeno[l,2-c]pyrazol'.'~-yl)pl:lenyl]-4-phenyl-1-

piperazinecarboxamide 

N'-[4-(1,4~Dihydroindeno[l ,2-c ]pyrazol .. 3'.'yl)phenyl]-N,N.,di(2-methoxyethyl)urea 

1 O N-[ 4-(l ,4-Dihydroindeno[l,2-c]pyrazol~3-yl)phenyl]-N-(2,3-dihydroxypropyl)-N­

methylurea · 

N ,N-di[2-(Diethylamino )ethyl]-N-[ 4-(1,4-dihydroindeno[ 1,2-c]pyrazol-3-

yl)phenyl]urea 

·N-[ 4~(1,4-Dihydroindeno[l,2-c ]pyrazol-;3'.'yl)phenyl]_.N-(2-pyridylmethyl)uiea. 
. .. . . . ' .· 

15 . N-[ 4-(1;4-Dihydroindeno[l ,2-.c]pyrazol-3-yl)phenyl]-N-(3-pyridylmethyl)urea 

N-[ 4-(1,4-Dihydroindeno[l,2-c ]pyrazol-~-yl)phenyl]-N-(4'."pyridylmethyl)urea 

N-[ 4-(1,4-Dihydroindeno[l,2-c]pyrazol-3-yl)phenyl].;.N-(2-hydroxyethyl)urea 

N-[4-(1,4-Dihydroindeno[l ,2-c ]pyrazol-3-yl)phenyl]-N-[7-

( dimethylamino )heptyl]mea 

20 and pharmaceutically acceptable salts thereof and tautomers thereof. 

Additional specific comp~unds of formula I as represented by formula are 

shown in the Tables below. Pharmaceutically acceptable salts and tautomers of these 

compounds are also included in the present invention. 

R4 ~ 

I I 
,..N 

N 
I 

.R& R, 
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X=(CH2)n TABLEl 

R3R4RSR6 n Rx 

H 1 2-s-O ,5-N02 

H 1 3-N02 

6,7-(0Me)2 1 3-0Ph 

H 1 4-SMe 

H 1 4-0-0-CF3 

H 1 3-0H,4-0Me 

H 1 4-0H.3-0Me 

H 1 2-0H 

6,7-(0Me)z 1 4-NMei 

H 1 3,4-X) 
~. 

6,7,8-(0Me)3 1 2,3,4-(0Me)3 

H 1 4-0CHF2 

H 1 4-0H , 3,5-(But )2 

H 2 4-NHAc 

H 2 4-0CH2 CH=CH2 

H 2 4-NEt2 

H 2 4-N02 

H 2 4-0CH2Ph 
- .. 

H 2 4-CN 

H 2 2-CI, S-N02 
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6-AcNH 
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7-0Me 
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n 

1 

1 

L 

2 
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R2 

--0 
0 

I I 
~ 

CF3 

0 ~I 
CF3 

Br 

---CU s 

·~ 
0 Me 

~· 
0 Me 

I 
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TABLE3 

x 
H C=O 

R4 x ~ 

I 

I 
,...N 

Rs Ri 

R2 x R3,R4,R5,R6 

4-lPhlPHENYL CH, H 
4-(0Ph}PHENYL CH, H 

4-{S02Me)PHENYL (CH2)2 R4=Me0 

3-(C02H),4-(0H)PHENYL CH, H 
3-(N02),4-(0H)PHENYL CH2 H 
3-(0C~CONH2)PHENYL CH2 H 

4-COCH,Ph)PHENYL CH, R4,R5 = (MeO)., 
4-(0CH2Ph)PHENYL CH2 R5=Me0 

4-(0H)PHENYL CH2 R4, R5 = (Me0)2 

3-(CONH(CH2)zMOR),4-
CH2 H COH1lPHENYL 

3-(CONH(CH2)2NEti),4-
CH2 H (OH)PHENYL 

4-(Br)PHENYL CH2 H 
4-(0H)PHENYL CH2 R4=Me0 

4-(CONH(CHzhNE~) 
CH2 H PHENYL 

4-(CONH(CH2)20Me) 
CH2 H PHENYL .. 

4-(CONH(4-N02Ph)) 
CH2 H PHENYL .. 

4-(0H)PHENYL CH2 R5=Me0 
4-(CONH(CH2hNE~) CH2 R4 =NH2 PHENYL 

4-(Br)PHENYL s H 
4-(0H)PHENYL CH, R3 = O(CH,).OMe 
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4-(SO.ZNH(C~)2MOR) CH2 H 
PHENYL 

4-(S02NH(CH:z)20Me) CH2 H 
PHENYL 

3-(CH2NMe;z),4-(()H) CH2 H 
PHENYL 

4-(0H)l?HENYL CH2 R3=0(CH2kMOR 
. 4-(S02NH{CH2)2NE~) CH2 H 

PHENYL 
4-(0CH~CONH2) CH2 R3=0(CH2}:i0Me 

PHENYL 

4-(0H)PHENYL CH2 
R4=(0H), 

R5=(0(CHJ20Me 

4-(0H)PHENYL .. CH2 R4=(0(CH2)20Me 
4-(CONH(CH2)2NHEt) CH2 H 

PHENYL 
4-(CONHCH2~2-PYRR)PHENYL: CH2 H 

4-(0CH2CON~)PHENYL CH2 R3=0H 
4-(0CH2C02H)PHENYL CH2 H 

x NRR' 

CH2 NHn-C12H25 

CH2 HN ............... OMe 

CH2 ·HN~ 

CH2 HN~ 

CH2 HN-O· 
.. 

CH2 - .. 
HN ............... o 

CH2 ~ HN 
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CH2 H)r~N 
N,N 

CH2 H~1 
HN H 

CH2 "lrN N.J' 
CH2 HN--0 

CH2 HN--Q·· 

0 HN--..,...OMe 

0 " N\-.lMe 

0 H-0 

0 HN-0 

0 HN-o-NMe2 

0 
HNYN 

;~NH (HCI) 

0 
HN"lr~ 

I ' N ,,N 
'N 

0 HN~N· 

s HN--N'"\, 

'---' 

s HN--NMez 

s HN-0 

s H-0 

s H~N - .. 

s HN~ 

CH2 NHiso-Pr 
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CH2 NH eye-PR 

CH2 NHn-Hex 

CH2 HN~H 

CH2 NC> 
CH2 .r-\NMe '\.) 

CH2 NC) 
. CH2 HN-0-0Me 

CH2 .·HN-0-0H 

CH2 HN-0 

CH2 HN-0 
CH2 r-0 HN _ 

CH2 
HNYN . JH 

N=-
HN 

CH2 'Jr) 
0 0 
0 HN-0 
0 . .. HN~NMe2 

0 HN........-o . l2HCL> 
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x 

CH2 

CH2 

CH2 

CH2 

CH2 

CH2 
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NRR' 

HN ............... N'"'a 
\_) 

(2HCI) 

.{J 

" \ _ _;NMe 

HN-0 
HN-0 
HN~ 

The present invention further includes the use of these compounds in 

5 pharmaceutical compositions with a pharmaceutically effective amount of the above­

described compounds and a pharmaceutically acceptable carrier or excipient. These 

pharmaceutical compositions can be administered to individuals to slow or halt the 

process of angiogenesis in angiogenesis-aided diseases, or to treat edema, effusions, 

exudates, or ascites and other conditions associated with vascular hyperpermeability. 

10 

DETAILED DESCRIPTION OF THE INVENTION 

The compounds of this invention have antiangiogenic properti.e~. 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 

15 used as active agents against such disease states as arthritis, atherosclerosis, 

psoriasis, hemangiomas, myocardial angiogenesis, coronary and cerebral collaterals, 
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ischemic limb angiogenesis, wound heal~ng, peptic ulcer Helicobacter related 

diseases, ·fractures, cat scratch fever, rubeosis, neovascular glaucoma and 

retinopathies such as thpse associated with diabeti~ retinopathy, retinopathy of 

prematurity, or age-related macular degeneration~ In addition., some of these 

5 compowids can be used as active agents against solid tumors, nialignant ascites, 

hematopoietic cancers and hyperproliferative disorders such as thyroid hyperplasia 

(especially Grave's disease), and cysts (such as hypervascularity of ovarian stroma 

characteristic of polycystic ovarian syndrome ($tein-Leventha1 syndrome)) since 

such diseases require a proliferation of 1?.lood vessel cells for growth and/or 

1 O metastasis. 

Further, some of these compounds can l>e used as active agents against bums, 

chronic Imig disease, stroke, polyps, an~phylaxis, chronic and allergic inflammation, 

ovarian hyperstimulation synd.rollle. bra,in tumqr-associated cerebral edema, high­

altitude, trauma or hypoxia induced cer~bral or pulmonary edema, ocular and 

. 15 macular.edema, ascites, and.other diseases where vascularhyperpermeability, 
. . ~:· ~ . 

. • effusions, exudates, protein extravasati-?n, ()r edeµia is. a manifestation of the disease. 

The compounds will al~o be useful. in ~ailiig di~rd~ in which. protein 

extravasation leads to'the deposi?on of fibrin and extracellular matrix, promoting 

· stromal proliferation (e;g. :fibrosis, cifrhosis and carpaltunnel syndrome). 
. ·, ., ' .··:. .·,. 

. . . 

20 VEGF's are uajque in that they arethe o:illy angio~enic growth factors 

knoWn to contribute to vascular hypervemiewility and the fonnation of edema. 

Indeed, vascular h~erJ>enneability an~ edeina that is associated with the expression 

or administration of niany other grow¢ factorsappears to b,e mediated via VEGF 

production. Inflammatory cytokines stimulate VEGF production. Hypoxia results in 
. '.· ,. : '' . 

25 a marked upregulation of VEGF in nUlll.erous tissues, hence situations involving 

infarct, occlusion, ischemia, anemia, or circulatory impainnent typically invoke 

VEGF/VPF mediated responses. Vasc~larhyperpermeability, associated edema, 

altered transendotheliiµ exchange and ttl.acromolecular extravasation, ~pich is often 

accompanied by diapedesis, can result µi excessive matrix deposition, aberrant 

30 stromal proliferation, nbrosis, etc .. }Ii;:pce, VEGF-mediated hyperpenneability can 

significantly contribute to disorders wi~ these etiologic. features. 
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It is envisaged that the disorders listed above are mediated to. a significant 

extent by protein tyrosine kinase activity involving the KDR/VaGFR-2 and/or the . 

Flt-lNEGFR-1 tyrosine kinases. By inhibiting the activity of these tyrosine 

kinases, the progression of the listed disorders is inhibited because the angiogenic or 

5 vascular hyperpenneability component of the disease state is severely curtailed. The 

action of the compounds of this invention, by their selectivity for specific tyrosine 

kinases, result in a minimization of side effects that would occur if less selective 

tyrosine kinase inhibitors were used. · 

The compounds of this invention have inhibitory activity against protein 

10 kinases. That is, these 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-lNEGFR-2. tyrosine kinases. Certain compounds of this · 

invention also inhibit the activity of additional tyrosine kinases such as Flt- · 

15 lNEGFR-1, $re-subfamily kinases such as Lek, Src, fyn, yes, etc. Additionally,· 

some 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 particular protein 

kinase can often be altered and optimized by variations in the nature, number and· 

20 arrangement of the substituents (i.e., Rt, R2. R3, R4; Rs and R6) and 

confonnational restrictions. In addition, the metabolites of certain compounds may 

also possess significant protein kinase inhibitory activity. 

The compounds of this invention, when administered to individuals in need 

of such compounds, inhibit vascular hyperpenneability and the formation of edema 

25 in these individuals. These compounds act, it is believed, by inhibiting the activity 

ofKDR tyrosine kinase which is involved in the process of vascular 

hyperpenneability and edema formation. The KDR tyrosine kinase may also be 

refelTed to as FLK-1 tyrosine kinase, NYK tyrosine kinase or VEGFR-2 tyrosine 

kinase. KDR tyrosine kinase is activ~ted .~hen vascular endothelial cell growth 

30 factor (VEGF) or another activating ligand (such as VEGF-C, VBGF-D or HIV Tat 

protein) binds to a KDR tyrosine kinase receptor which lies on the surface of 

vascular endothelial cells; Following such KDR tyrosine kinase activation, 
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hyperpermeability: of the blood vessels occurs and fluid moves from the blood 

stream past the blood vessel walls into the interstitial spaces, therebyforming an­

area of edema. -Diapedesis-also often accompmlies this response.· Similarly, 

excessive vascular hyperpenneability can disrupt normal molecular exchange across 

5 ·the endothelium in critical tissues and organs (e.g., lung and kidney), thereby 

causing macromolecular extravasation .and depositidn. Following this acute 

response to KDR stimulation which is believed to facilitate the subsequent 

angiogenic process, prolonged KDR tyrosine kinase stimulation results iri the 

proliferation and chernotaxis of vascular endothelial cells and formation of'llew 

1 O vessels. By inhibiting KDR tyrosine kinase activity, eitJier by blocking the 

production of the activating ligand, -by blocking the activating ligand binding to the 

KDR tyrosine kinase receptor, by preV'enting receptor dim~rization and 

transphosphorylation, by inhibiting the etiZyme a:ctivify of the KDR tyrosine kinase 

(inhtbiting the phosphoi:ylation function ofthe enzyme) orby some other 

15 mechanism that interrupts its downstream signaling (D. Mukhopedhyay et al., 

Cancer Res: 58.'.1278•1284 (1998) and references therein), hyperpenneability, as 

well as associated extravasation, subsequent edema fqnnation and matrix deposition, 

and angiogenic responses, may be inhibited and mini~zecl.. 

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

20 inhibiting KDR tyrosine kinase activity Without significantly inhibiting Flt-1 

tyrosine kinase activity (Flt-1 tyrosine kinase is also referred to as VEGFR-1 

tyrosine kinase). Both KDR tyrosine kinase and Flt-1 tyrosine kinase are activated 

by VEGF binding to KDR tyrosine kinase receptors and to.Flt.;.} tyrosine kinase 

receptors, respectively. Since Flt-1 tyrosine kina8e activity may mediate important 

25 events in endothelial matjntenance and va~cular 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 i:esponses, induction of 

vascular hyperpettneability and the fomiation of edema, so it is wasteful and of no 

value to the individual. Certain prefei:.red <?.Ompounds of tins invention are unique 

30 because they inhibit the activity of one VEGF-receptor tyrosine kinase (KDR) that is 

activated by activating ligands but do not inhibit other receptor tyrosine kinasest 

such as Flt-1, that are al$o activated by certain activating ligands. The preferred 
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compounds of this invention are; therefore, selective in their tyrosine kinase 

inhibitory activity. 

The compounds of the present invention are also useful in the treatment of 

ulcers - bacterial, fungal, Mooren ulcers and ulcerative colitis. 

5 The compounds of the present invention are also useful in the treatment of 

conditions wherein undesired angiogenesis, edema, or stromal deposition occurs in 

viral infections such as Herpes simplex, Herpes Zoster,. AIDS, Kaposi's sarcoma, 

protozoan infections and toxoplasmosis, · endometriosis, ovarian hyperstimulation 

syndrome, systemic lupus, sarcoidosis, synovitis, Crobn's disease, sickle cell 

10 anaemia, Lyme's disease, pemphigoid, Paget's disease, hyperviscosity syndrome, 

Osler-Weber-Rendu disease, chronic inflammation, chronic occlusive pulmonary· 

disease, asthma, rhewnatoid arthritis and osteoarthritis, and edema following 

trauma, radiation, or stroke. 

The compounds of the present invention are also useful in the treatment of 

15 ocular conditions such as ocular and macular edema, ocular neovascular disease, 

scleritis, radial keratotomy, uveitis, vitritis, myopi~ optic pits, chronic retinal 

detachment, post-laser complications, conjunctivitis, Stargardt's disease and Bales· 

disease in addition to retinopathy and macular degeneration. 

The compounds of the present invention are also useful in the treatment of 

20 cardiovascular conditions such as atherosclerosis, restenosis, vascular occlusion and 

carotid obstructive disease. 

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, nemoblastoma, 

25 hematopoietic malignancies, including leukaemia and lymphoma, tumor-induced 

pleural or pericardial effusions, and malignant ascites. 

The compounds of the present invention are also useful in the treatment of 

diabetic conditions such as glaucoma, diabetic retinopathy and microangiopathy. 

It is envisaged that the disorders listed above are mediated to a significant 

30 extent by protein tyrosine kinase activity involving the VEGF receptors (e.g. K.DR 

and Flt-1 ). By inhibiting the activity of these receptor tyrosine kinases, the 

progression of the listed disorders is inhibited because the angiogenic component of 
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the disease state is severely curtailed. The action of the compounds of this 

invention~ by their selectivity for specific tyrosine kinases, result in a minimization 

of side effects that would occur if less. selective tyrosine kinase inhibitors were used . . · . ·. :·· ·-.· ··. ,• ... ,. . . 

In another aspect, ~e presell.t il).ven.tion provides compounds of formula I as 

5 defined initially above (i11cluding tl.J.e provi~os) for use as medicaments, particularly 

as inhibitors of protein kinase activity fo:i: e~;unple tyrosine ldnase activity, serine 

kinase activity and threonine kinas~ activity~ In yet another aspect, the present 

invention provides the use of c;ompe>un.48 of formula I as defined initially above 
i . 

(including the provisos) in the manufactµre Qf ainedicamen,t for use in the inhibition 

10 of protein kinase activity~ 

In this invention, ~e following (iefinitions are appl~cable: 

''Pharmaceutic~ly acceptable salt~" refers to those salts which retain the 

biological effectiveness and properties of tlie free bases and which are obtained by 

reaction with inorganic ~ids such ~ hy<lroch~oric acid, hydrobromic acid, sulfuric 
. . . . 

15. acid, nitric acid, phosphc>ric acid or orga[l,c· ac.:jdS such as sulfonic acid, carboxylic 
. ' 

acid, organic phosphorl~ ~id, methanes11Ifoaj9 acid, etbane~lfonic acid, p-

toluenesulfonic acid, sal~cylic acid, lacti(.; acid; ~c acid and the like. 
. . 

"Alkyl" refers to C1 satura~ed alip~atj.c hydrocarbon, including straight-chain 

and branched-chain groups having .1 to 4 <;arbons .... 

20 "Alkoxy"refers to an "0-alkyl"group, where "alkyl'' is defined as described 
. l . . 

above. 

Phannaceutical Formulations 

The. compounds c;>f this inventjo~ can be administered to a human patient by 

25 themselves or in phannaceuticltl compe>~itions where they are mixed with suitable 

carriers or excipient(s) at doses to treat 9r fm1eliprate vascularhyperpenneability, 

edema and associated disorders. Mix~es of these compounds can also be 

administered to the patient as a simpl~iPixture or in.suitable formulated. 

pharmaceutical compositions. A therap¢titically effective dose further refers to that 
. . ' · .... : ... 

30 amount of the compound or compo~d$ sufficient to result in the prevention or 

attenuation of inappropriate neoyascµlariz!;Ltion, progression of hyperproliferative 

disorders, edema, VEGF-associated pyperptmneability and/or VEGF-related 
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hypotension. Teclmiques for formulation and administration of the compounds of 

the instant' application may be found in "Remington's Phannaceutical Sciences," 

Mack Publishing Co., Easton, PA, latest edition. 

5 Routes of Administration 

Suitable routes of administration may, for example, include oral, eyedrop, 

rectal, transmucosal, topical, or intestinal administration; parenteral delivery, 

including intramuscular, subcutaneous, llitramedullary injections, as well as 

intrathecal, direct intraventricular, intravenous, intraperitoneal, intranasal, or 

10 intraocular 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 site, often in a depot or sustained release formulation. 

Furthermore, one may administer the drug in a targeted drug delivery system; 

15 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, e.g., by means of conventional 

20 mixing, dissolving, granulating, dragee-making, levigating, emulsifying, 

encapsulating, entrapping or lyophilizing processes. 

Phannaceutical compositions for use in accordance with the present 

invention thus may be formulated in conventional manner using one or more 

physiologically acceptable carriers comprising excipients and auxiliaries which 

25 facilitate processing of the active compounds into preparations which can be used 

pharmaceutically. Proper formulation is dependent upon the route of administration 

chosen. 

For injection, the agents of the invention may be formulated in aqueous 

solutions, preferably in physiologically compatible buffers such as Hanks's solution, 

30 Ringer's solution, or physiological saline buffer. For transmucosal administration, 

penetrants appropriate to the barrier to be permeated are used in the fonnulation:. 

Such penetrants are generally known in the art. 
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For oral administration, the compQunds can be fonnulated readily by­

combining the active compounds with pharmaceutically acceptable carriers well 

known in the art. Such carriers enable the compounds of the invention to be 

formulated as tablets, pills, dragee8, caps~les, liquids, gels, syrups, slunies, 

5 suspensions and the like, for oral ingestion by a patient to be treated. 

Pharmaceutical preparations for oral use can be obtained by combining the active 

compound with a solid excipient, optionally grinding a resulting mixture, and 

processing the mixture of granules, after ·adding suitable auxiliaries, if desired, to 

obtain tablets or dragee cores. Suitable excipients are, in particular; fillers such a5 

10 sugars, including lactose, sucrose, maillritol, or sorbitol; cellulose preparations such 

as, for example, maize 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, Stich as the cross-linked polyvinyl pyrrolidone, 

15 agar, or alginic l'lcid or a·i;altthei"eof such as sodium alginate. 

·. Dragee cotes are provided With suitable coatings. For this purpose, 

concentrated sugar solutions may be used, which may optionally contain gum arabic, 

talc, polyvinyl pyrrolidone, carbopol gel, polyethylene· glycol, and/or titanium 

dioxide, lacquer solutions, and suitable organic sol'Vents or solvent mixtures. 

20 Dyestuffs or pigments may be added to tµe tablets or dragee coatings for 

identification or to characterize different combinations ofactive compound doses. 

Pharmaceutical preparations which can be used orally include push-fit 

capsules made of gelatin, as well as soft, sealed capsules made of gelatin and a 

plasticizer, such as glycerol or sorbitol. ·The push-fit capsules can contain the active 

25 ingredients in admixture with filler such as lactose, binders such as starches, and/or 

lubricants sl1Ch as talc or magnesium stearate and, optionally, stabilizers. In soft 

capsules, the active compounds may be dissolved or suspended in suitable liquids, 

such as fatty oils, liquid paraffin, or liquid polyethylene glycols. In addition, 

stabilizers may be added~· All formula~ons __ for oral administration should be in· 

30 dosages suitable for such administration~ 

For buccal administration; the compositions may take the fonn of tablets or 

lozenges formulated in conventional manner. 



WOOD/27822 . ~ .· . PCT/US99i26tOS 

53 

For administration by inhalation, the compounds for use according to the 
present invention are conveniently delivered in the form of an aerosol spray 

presentation from pressmized packs or a nebulizer, with the use of a suitable 
propellant, e.g., dichlorodifluoromethane, trichlorofluoromethane, 

5 dichlorotetrafluoroethane, carbon dioxide or other suitable gas. In the case of 
pressurized· aerosol the dosage unit may be detennined by providing a valve to · 

deliver a metered amount. Capsules and cartridges of e.g~ gelatin for use in an 
inhaler or insuffiator may be formulated containing a powder mix of the compound 
and a suitable powder base such as lactose or starch. 

1 O The compounds may be formulated for parenteral administration by 

injection, e.g. bolus injection or continuous infusion. Formulations for injection 
may be presented in unit dosage form, e.g., in ampoules or in multi-dose containers, 
with an added preservative. The compositions may take such forms as suspensions, 
solutions or emulsions in oily or aqueous vehicles, and may contain fonnulatory 

15 agents such as suspending, stabilizing and/or dispersing agents. 

Pharmaceutical formulations for parenteral administration include aqueous 
solutions of the active compounds in water-soluble form. Additionally, suspensions 
of the active compounds may be prepared as appropriate oily injection suspensions. 
Suitable lipophilic solvents or vehicles include fatty oils such as sesame oil; or 

20 synthetic fatty acid esters, such as ethyl oleate or triglycerides, or liposomes. 
Aqueous injection suspensions may contain substances which increase the viscosity 
of the suspension, such as sodium carboxymethyl cellulose, sorbitol, or dextran. 
Optionally, the suspension may also contain suitable stabilizers or agents which 

increase the solubility of the compounds to allow for the preparation of highly· 
25 concentrated solutions. 

Alternatively, the active ingredient may be in powder fonn for constitution 
with a suitable vehicle, e.g., sterile pyrogen-free water, before use. 

The compounds may also be formulated in rectal compositions such as 
suppositories or retention enemas, e.g., containing conventional suppository bases · 

30 such as cocoa butter or other glycerides. 

In addition to the formulations described previously, the compounds may 
also be formulated as a depot preparation. Such long acting formulations may be 
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administered by implantati()n (for exampl~ subcutaneously.orintramuscularly or by 

intramuscular injection). Tb.us, for exam.pi~. the compouruh. may be fonnulated with 

suitable polymeric or hydr<>J>hobic materi~s (for example as an emwsion in an 

acceptable oil) or ion exc;h~e resins, or ~ sparin,gly soluble derivatives, for 

5 example, as a sparingly soluble salt · ·. ' . 

An example of a pharmaceutical ~artier for the hydrophobic compounds of 

the invention is a cosolvent system comprising benzyl alcohol, a nonpolar surfactant, 

a water-miscible organic polymer; and an aqueous phase. 'Pie cosolvent system may 

be the VPD co-solvent system. VPD is a solution of 3% w/v benzyl alcohol, 8% 

10 w/v of the nonpolar surfactant polysorbate 80, and.65% w/v polyethylene glycol 

300, made up to volume in absolµte ethanol. The VPD co-solvent system . · 

(VPD:SW) consists ofVPD diluted 1:1~tha5% dextroseµiwater solution. This 

co-solvent system dissolv~s hydrophobic compounds well, and itself produces low 

toxicity upon systemic administration.: Naturally, the proportions ofa co-solvent 

15 system may be varied considerably without destroying its solubility and toxicity 

characteristics.· Furthennqre, the identity of the co-solvent components maybe 

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 

biocompatible polymers may -replace polyethylene glycol, e.g. polyvinyl . 

20 pyrrolidone; and other sugars or polysaccharides may subst~tute for dextrose. 

Alternatively, other delivery syst~ for hydrophobic phannaceutical 

compounds may be empl()yed. Liposomes and emulsions are well known examples 

of delivery vehicles or carriers for hydrophobic drugs .. Certain organic solvents such 

as dimethysulfoxide also ;may be employ~. although usually at the cost of greater 

25 toxicity. Additionally, the compounds may be delivered using a sustained-release 

system, such as semipenneable matrices of solid hydrophobic polymers containing 

the therapeutic agent. Various sustained-release materials have been established and 

are well .known by those skilled in the art. Sustained-release capsules may, 

depending on their chem~cal nature, rel_ease __ the compounds for a few weeks up to 

30 over 100 days. Depending on the chemical nature and the biological stability of the 

therapeutic reagent, additional strategies for protein stabilization may be employed. 
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The phannaceutical ·compositions also may comprise suitable solid or gel 

phase earners or excipients. Examples of such carriers or excipients include but are 

not limited to calcium carbonate, calcium phosphate, various sugars, starches, 

cellulose derivatives, gelatin, and polymers such as polyethylene glycols. 

5 Many of the organic molecule compounds of the invention may be provided 

10 

as salts with pharmaceutically compatible counterions. Phannaceutically compatible 

salts may be formed with many acids, including but not limited to hydrochloric, 

sulfuric, acetic, lactic, tartaric, malic, succinic, etc. Salts tend to be more soluble in 

aqueous or other protonic solvents than are the corresponding free base fonns. 

Effective Dosage 

Pharmaceutical compositions suitable for use in the present invention include 

compositions wherein the ~tive ingredients are contained in an effective amoUnt to 

achieve its intended purpose. More specifically, a therapeutically effective amount . 

15 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 therapeutically 

effective dose can be estimated initially from cellular assays. For example, a dose 

20 can be formulated in cellular and animal models to achieve a circulating 

concentration range that includes the ICso as determined in cellular assays (i.e., the 

concentration of the test compound which achieves a half-maximal inhibition of a 

given protein kinase activity). In some cases it is appropriate to detennine the IC50 

in the presence of 3 to 5% serum albumin since such a detennination approximates 

25 the binding effects of plasma protein on the compound. Such information can be · 

used to more accurately determine useful doses in humans. Further, the most 

preferred compounds for systemic administration effectively inhibit protein kinase 

signaling in intact cells at levels that are safely achievable in plasma. 

A therapeutically effective dose_ ref~s _to that amount of the compound that 

30 results in amelioration of symptoms in a patient. Toxicity and therapeutic efficacy 

of such compounds can be determined by standard phannaceutical procedures in cell 

cultures or experimental animals, e.g., for determining the maximum tolerated dose 
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(MTD) and the ED50 (effective dose for 50% maximal response). The dose ratio . . 

between toxic and therapeutic effects is the therapelitic index and it can be expressed 

as the ratio between MTD and .ED50• Co~pounds which exhibit high therapeutic 

indices are preferred. The data obtained from these cell culture assays and animal 

S studies can be used in forrpulating a range of dosage for use in humans. The dosage 

of such compounds lies preferably withiri.a range of circulating concentrations that 

include the ED50 with little or no toxiciti.· The dosage may vary within this range 

depending upon the dosage forin employed and the-route of administration utilized. 

The exact formulation, route of administration and dosage can be chosen by the 

10 individual physician in view of the patient's condition. (See e.g. Fingl et al., 1975, in 

''The PharmacologicalBas~s of Therapeutics", Ch. l pl). 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 amolintand intervalmay:be adjusted individually to provide piasma 

15 levels of the active moiety·Which are sufficient to maintain {he kinase modulating 

effects. or minimal effective concentration (MEC). The MEC will vary for each .. 

compound but can be esti~ted from in vitro data; C.g. the eoncentration necessary 

to achieve 50-90% inhibition ofprotein kinase using the assays described herein. 

Dosages necessary to achieve the MEC Will depend on-individual characteristics and· 

20 route of administration. ~owever, 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 plasma levels above the 

MEC for 10-90% of the time, preferably between 3Q;;.9Q% and most preferably 

25 between 50-90% until the desired amelioration of symptoms is achieved. · In cases of 

local administration or selective uptake, 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 y.reig!J.f? the severity of the a:ffiiction, the 

30 manner ofadministration and the judgment of the prescribing physician. 
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Packaging 

The compositions may, if desired, be presented in a pack or dispenser device 

which may contain one or more unit dosage fonns containing the active ingredient. 

The pack may for example comprise metal or plastic foil, such as a blister pack. The 

5 pack or dispenser device may be accompanied by instructions for administration. 

Compositions comprising a compound of the invention formulated in a compatible 

pharmaceutical earner may also be prepared, placed in an appropriate container, and 

labeled for treatment of an indicated condition. 

In some formulations it may be beneficial to use the compounds of the 

10 ·present invention in the fonn 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 example, the compounds of this invention can be administered in combination . 

15 with one or more additional pharmaceutical agents that inhibit or prevent the 

production of VEGF, attenuate intracellular respolises to VEGP, block intracel1ular 

signal transduction, inhibit vascular hyperpenneability, 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 simultaneously with the 

20 additional pharmaceutical agent, whichever course of administration is appropriate: 

The additional pharmaceutical agents include but are not limited to anti-edemic 

steroids, NSAIDS, ras inhibitors, anti-TNF agents, anti-IL! agents, antihistamines, 

PAF-antagonists, COX-1 inhibitors, COX-2 inhibitors, NO synthase inhibitors, PKC 

inlu'bitors and PI3 kinase:". inhibitors. The compounds of the invention and the 

25 additional pharmaceutical agents act either additively or synergistically. Thus, the 

administration of such a combination of substances that inhibit angiogenesis, 

vascular hyperpenneability and/or inhibit the formation of edema can provide 

greater relief from the deleterious effects of a hyperproliferative disorder,_ 

angiogenesis, vascular hyperpenneability or edema than the administration of either 

30 substance alone. In the treatment of malignant disorders, combinations with 

antiproliferative or cytotoxic chemotherapies or radiation are anticipated. 



. WO 00/27822 PCT/US99/2610S 

58 

The present inventicin also compri~es the use of a compound of formula I as a 

medicament. 

Both the Src and Syk families ofl(inases play pivotal roles in the regulation 

of immune function. The Src family currently includes Fyn, Lek, Fgr, Fes, Lyn, Src, 

5 Yes, Hck, an.dBllc. The Sykfamily is currently understood to include only Zap and 

Syk. The Janu$ family ofkinases is involved in the transduction of growth factor and 

proinflammatory cytokine signals through a number of receptors. Although BTK 

and ITK, members of the Tee family ofkinases, play a less wellunderstood role in 

immunobiology, their modulation by an inhibitor may prove therapeutically 

10 beneficial. The kinases RIP, IRAK-1, IRAK-2, NIK, IKK-1 and IKK-2 are involved 

in the signal transduction pathways for the key pro-inflanunatory 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 maintenance of 

allografts and the treatment of autoimmtine disorders. Through their ability tO 

15 regulate T cell activation or the potentiation of an inflammatory process, these 

compounds could be :used.tq treat such autoimmune diseases. Transplants due to 

rejection phenomena, either host versus graft for solid oigans or graft versus host for · 

bone marrow, are limited by the toxicity.of currently available immunosuppressive 

agents and would btmefit from an· .efficacious drug with improved therapeutic index. 

20 Gene targeting.experiments have·demonstr!lted the essential role of Src in the 

biology of osteoclasts, the cells responsible for bone resorption. Compounds of 

formula I, through their ability to regulate Src, may also be ·useful in the treatment of 

osteoporosis, osteopetrosis, Paget's disease, tumor-induced hypercalcemia and in the 

treatment of bone metastases. 

25 A number of protein kinases. have been demonstrated to be protooncogenes. 

Chromosome breakage (at the ltk kinase break point on chromosome 5), 

translocation as in the case of the Ahl gene with BCR (Philadelphia chromosome), 

truncation in instances such as c-Kit or EGFR, or mutation (e.g., Met) reslllt in the 

creation of dysregulated proteins converting them from protooncogene to oncogene 

30 products. In other tumors, oncogenesis is driven by an autocrine or paracrine 

ligand/growth factor receptor.interactions. Members of the src-family kinases are 

typically involved in downstream signal transduction thereby potentiating the 
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oncogenesis and they may become oncogenic by over-expression or mutation. By 

inhibiting the protein kinase activity of these proteins the disease process may be 

disrupted. Vascular restenosis may involve process of FGF and/or PDGF -

promoted smooth mllScle and endothelial cell proliferation. Inhibition of FGFr or 

5 PDGFr kinase activity may be an efficacious strategy for inhibiting this 

phenomenon. Thus compounds of fmmula I which inhibit the kinase activity of 

normal or aberrant c-kit, c-met, o-frns, src-family members, EGFr, erbB2, erbB4, 

BCR-Abl, PDGFr, FGFr, and other receptor or cytosolic tyrosine kinases may be of 

value in the treatment ofbenign and neoplastic proliferative diseases. 

10 In many pathological conditions (for example, solid primary tumors and 

metastases, Kaposi's sarcoma, rheumatoid arthritis, blindness due to inappropriate 

ocular neovascularization, psoriasis and atherosclerosis) disease progression is 

contingent upon persistent angiogenesis. Polypeptide growth factors often produced 

by the disease tissue or associated inflammatory cells, and their corresponding·;! 

15 endothelial cell specific receptor tyrosine kinases (e.g., KDR/VEGFR-2, Flt­

lNEGFR-1, Tie-2/Tek and Tie) are essential for the stimuJation of endothelial cell 

growth, migration, organization, differentiation and the establishment of the 

requisite new functional vasculature. As a result of the ''vascular penneability 

factor'' activity ofVEGF in mediating vascular hyperpenneability, VEGF-

20 stimulation of a VEGFR kinase is also believed to play an important role in the 

fonnation of tumor ascites, cerebral and puhnonary edema, pleural and pericardial 

effusions, delayed-type hypersensitivity reactions, tissue edema and organ 

dysfunction following trauma, bums, ischemia, diabetic complications, 

endometriosis, adult respiratory distress syndrome (ARDS), post-cardiopulmonacy 

25 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 and VEGF-D, and HIV-Tat protein can also 

cause a vascular hyperpenneability response through the stimulation of a VEGFR 

kinase. Tie-2 is expressed also in a select population of hematopoietic stem cells in 

30 which it may play a 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 formuJa I 
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capable ofblocking thelcinase activity ofendotllelial cell specific kinases could 

therefore irihibit disease progression involving these situations. 

The compounds of fomiula I or a saj.t th~of or phannaceutical compositions 

containing a therapeutically effective amQunt thereof may be used in the treatment of 

· 5 benign and neoplastic proliferative diseases· and disorders of the immune system. 

Such diseases include autopnmune diseases; such as rheumatoid arthritis, thyroiditis, 

type 1 diabetes, multiple sclerosis, sarcoidosis; inflammatory bowel disease, 

myasthenia gravis and systemic lupus eryihematosus; psoriasis, organ transplant 
.. 

rejection ( eg. kidney rejection, graft versus host disease), benign and neoplastic 

10 proliferative diseases, human cancers such as lung; breast, stomach, bladder, colon, 

pancreas, ovarian, prostate and rectal cancer and hematopoietic malignancies · 

(leukemia and lymphoma); and diseases involving inappropriate vascularization for 

example diabetic retinopaihy, retinopathy ~f prematurity, ·choroidal 

neovascularization due to age-related macular degeneration,. and infantile 

15 · heman:giomas in human beings. In addition, such inhibitors may be useful in the 

treatment of di:sorders involving VEGF m¢diated e~ ascites, effusions, and 

exudates, including for example macular edema, cerebral edema, and adult 

respiratory distress syndrome (ARDS). .: · 

The compounds ofthe present invention may also be useful in the 

20 prophylaxis of the above.diseases. 

A further aspect of the present inventio11 provides the use of a compound of 

fonnula I or a salt thereof in the manufacture of a medicament for treating vascular. 

hypei:penneability, angiogenesis-dependent disorders, proliferative diseases and/or 

disorders of the immune ~ystem in mammals; particularly. human beings. 

25 The present invention also provides a method of treating vascular 

hyperpermeability; inappropriate neovascularization, proliferative diseases and/or 

disorders of the immune system which comprises the administration of a 

therapeutically effective· amount of a coin.pound of formula I to a mammal, 

particularly a human being, in need the_reo~_ 

30 The in vitro potency of compounds in inhibiting these protein kinases may be 

determined by the procedures detailed below; 
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The potency of comJ)ounds can be determined by the amount of inhibition of 

the phosphorylation of an exogenous substrate (e.g., synthetic peptide (Z. Songyang 

et al., Nature. 373:536-539) by a test compound relative to control 

5 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 isolated from HUVEC cells. A poly-His6 

sequence was introduced at the N-t~imis of this protein as well. This fragment 

was cloned into transfection vector p VL1393 at the Xba 1 and Not 1 site. 

10 Recombinant baculovirus (BV) was generated through co-transfection using the 

BaculoGold Transfection reagent {PharMingen). Recombinant BV was plaque 

purified and verified through Western analysis. For protein production, SF-9 cells 

were grown in SF-900-Il medium at2x106/ml, and were infected at 0.5 plaque 

forming units per cell (MOI). Cells were harvested at 48 hours post infection.· 
15 

Purification of KDR 

SF-9 cells expressing (.His)J{DR(aa789-1354) were lysed by adding 50 ml of 
Triton X-100 lysis buffer (20 mM Tris, pH 8.0, 137 mM NaCl, 10% glycerol, 1 % 

Triton X-100, lmM PMSF, lOµg/ml aprotinin, 1 µg/ml leupeptin) to the cell pellet 
20 from lL of cell culture. The lysate was centrifuged at 19,000 rpm in a Sorval SS-34 · · 

!<>tor for 30 min at 4°C. The cell lysate was applied to a 5 ml NiC12 chelating 

sepharose colmnn, equilibrated with 50 mM HEPES, pH7.5, 0.3 M NaCl. KOR was 
eluted using the same buffer containing 0.25 M imidazole. Column fractions were 
analyzed using SOS-PAGE and an ELISA assay (below) which measures kinase 

25 activity. The purified KDR was exchanged into 25mM HEPES, pH7.5, 25mM 

NaCl, 5 mMDTT buffer and stored at -80°C. 

Human Tie-2 Kinase Production and Purification 

The coding sequence for the h~an .. 'J'.ie-2 intra-cellular domain (aa775-1124) 
30 was generated through PCR using cDNAs isolated from human placenta as a 

template. A poly-His6 sequence was introduced at the N-terminus and this eonstruct 
was cloned into transfection vectorpVL 1939 at the Xba 1 and Not 1 site. 
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Recombinant BV was generated through co-transfection using the BaculoGold 

Transfection reagent (PharMingen). Recombinant BV was plaque purifie4 and 

verified through Western analysis.· For protein production, SF-9 insect eel~ were 

grown in SF-900-JI medium at2 x 106/ml, and were infected atMOI of0.5. 

5 Purification of the His-tagged kinase used, in screening was analogous to that 

described for KDR. 

Human Flt-1 Tyrosine Kinase Production and Purification 

The baculoviral expression vector pVL1393 (Phar Mingen, Los Angeles, 

10 CA) was used. A nucleotide sequence en~oding poly-His6 was placed 5' to the 

nucleotide region encoding the entire intracellular kinase domain of human Flt-1 

(amino acids 786~1338). The nucleotide i;equence encoding thetqnase domain was. 

generated through PCR using cDNA libraries isolate4 from HUVEC cells. The 

histidine residues enabled affinity purification of the.prate~ in a manner analogous 

15 to that for KDR and ZAP70 ... SF-9 insect cells were infected at a 0.5 multiplicity 

and harvested 48 hours postinfection. 

EGFR Tyrosine Kinase Souree . 

EGFR was purchased from Sigma (Cat #·E-3641; 5QO units/SO µI) and the , 

20 EGF ligand was acquired from Oncogene Research Products/Calbiochem (Cat # 

PFOll-100). 

Expression of ZAP70 

The baculoviral expression vector used was pVL1393 (Plwroingen, Los 

25 Angeles, Ca.). The nucleotide sequence encoding amino acids M(H)6 ~ VP:RgS was 

placed 5' to the region encoding the entirety ofZAP70 (amjno acids 1-619). The 

nucleotide sequence encoding the ZAP70 coding region was generated through PCR 

using cDNA libraries isolated .from.Jurlcat immortalized T-cells. The h:i~tidine 

residues enabl~ affinity purification ~f the protein (vide infra). The L VPR,S. bridge 

30 constitutes a recognition sequence for proteolytic cleavage by thrombin, enabling 

removal of the affinity tag from the enzyme. SF-9 insect cells were infected at a 

multiplicity of infection of O.S and harvested 48 hours post infection. 
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Extraction and purification ofZAP70 

SF~9 cells were lysed in a buffer consisting of20 mM Tris, pH8.0, 137 mM 

NaCl, 10% glycerol, 1 % Triton X-100, 1 mM PMSF, 1 µg/mlleupeptin, 10 µg/ml 

aprotinin and 1 mM sodium orthovanadate. The soluble lysate was applied to a 

5 chelating sepharose HiTrap colwnn (Pharmacia) equilibrated in 50 mM HEPES, pH 

7.5, 0.3 M NaCl. Fusion protein was eluted with 250 mM imidazole. The enzyme · 

was stored in buffer containing 50 mM HEPES, pH 7.5, 50 mM NaCl and S mM 

DTT. 

10 Lek source 

15 

Lek or truncated forms of Lek may be commercially obtained ( e.g. from 

Upstate Biotechnology Inc. (Saranac Lak~ N.Y) and Santa Cruz Biotechnology Inc. 

(Santa Cruz, Ca.)) or purified from known natural or recombinant sources using 

conventional methods. 

Enzyme Linked Immunosorbent Assay (ELISA) For PTK.s 

Enzyme 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, et al .• 

20 1980, "Enzyme-Linked Immunosorbent Assay," In: Manual of Clinical Immunology, 

2d ed., edited by Rose and Friedman, pp 359-371 Am. Soc. of Microbiology, 

Washington, D.C. 

The disclosed protocol was adapted for detennining activity with respect to a· 

specific PTK. For example, preferred protocols for conducting the ELISA 

25 experiments is provided below. Adaptation of these protocols for determining a 

compound's activity for other members of the receptor PTK family, as well as non­

receptor tyrosine kinases, are well within the abilities of those in the art. For 

purposes of determining inhibitor selectivity, a universal PTK substrat~ _(e.g., 

random copolymer of poly(Glu4 Tyr},_ 20,~0~-50,000 MW) was employed together 

30 with ATP (typically 5 µM) at concentrations approximately twice the apparent Km 

in the assay. 
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The following proce4ure was used to assay fu.e inhibitory effect of 

compounds of this invention on KDR, Flt-1, Tie-2, EGFR and ZAP70 tyrosine 

kinase activity: 

5 Buffers and Solutions: 

PGT: Poly (Glu,Tyr) 4:1 

Store powder at -200C. Dissolve powder in phosphate buffered saline (PBS) for. 

50mg/ml solution. Store lml aliquots at -20°C. When making plates dilute to 

250µg/ml in Gibco PBS. 

10 Reaction Buffer: IOOmM Hepes, 20mMMgC12, 4mM MnC~, SmM DTT, 

0.02o/oBSA, 200µM NaV04, pH 7.10 

ATP: Store aliquots of lOOmM at -20°0.· Dilute to 20µM in water 

Washing Buffer: PBS with 0.1%Tween,20 

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

15 TMB Substrate: mix TMB substrate and permdde solutions 9: 1 just before use or use 

.K-Blue Substratefrom.Neogen .. : . ·.· .. · 

Stop Solution: IM Phosphoric Acid 

Procedure· 

· 20 1. Plate Preparation: 

Dilute PGT stock (SOmg/ml, frozen) in PBS to a 250µg/m1. Add 125µ1 per well of 

Coming modified flat bottom high affinity ELISA plates (Corning #25805-96). Add 

125µ1 PBS to blank wells. Cover with sealing tape and incubate overnight 37°C. · 

Wash lx with 250µ1 washing buffer and dry for about 2hrs in 37°C dry incubator. 

25 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 wat~. 

-Prepare reaction buffer 

30 -Prepare enzyme solution so that desired units are in 50µ1, e.g. for KDR make to I 

nglµl for a total of SOng per :well in the reactions. Store on ice. 

-Make 4x ATP solution to 20µM from lOOmM stock in water. Store on ice 
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-Add 50µ1 of the enzyme solution per well (typically 5;.50 ng enzyme/well 

depending on the specific activity of the kinase) 

-Add 25µ14x inhibitor 

-Add 25µ14x ATP for inhibitor assay 

PCT/US99/26105 

5 -Incubate for 10 minutes at room temperature 

-Stop reaction by adding 50µ1 O.OSN HCl per well 

10 

-Wash plate 

**Final Concentrations for Reaction: SµM ATP, So/o DMSO 

3. Antibody Binding 

-Dilute lmg/ml aliquot of PY20-HRP (Pierce) antibody (a phosphotyrosine 

antibody) to SOn.g/ml in 0.1 % BSA in PBS by a 2 step dilution (1 OOx, then 200x) 

-Add 100µ1 Ab per well. Incubate 1 hr at room temp. Incubate lhr at 4°C: 

15 -Wash 4x plate 

4. Color reaction 

-Prepare TMB substrate and add 100µ1 per well 

-Monitor OD at 650nm until 0.6 is reached 

20 -Stop with IM Phosphoric acid. Shake on plate reader. 

-Read OD immediately at 450nm 

Optimal incubation times and enzyme reaction conditions vary slightly with 

enzyme preparations and are determined empirically for each lot. 

25 For Lek, the Reaction Buffer utilized was 100 mM MOPSO, pH 6.5, 4 mM MDCJ.i, 

20 mM MgC12, S mM DTT, 0.2% BSA, 200 mM Na V04 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 

30 unidentified protein tyrosine kinases which are inhibited by compounds of formula I. 

All compounds exemplified _herein significantly inhibit KDR kinase at 

concentrations of 50 micromolar or below. Some compounds of this invention also 
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significantly inhibit other PTKs such as lq1' at concen~ons of 50 micromolar or 

below. 

Cdc2 source 

5 The human recombinant elizyme 841d asSa.y buffer may be obtained 

commercially (New England Biolabs, Beverly, MA. USA) or purified from Im.own 

natural or recombinant sources using conventional methods. 

Cdc2Assay 

10 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 SOmM 

Tris pH 7.5, l OOmM NaCl; lmM EGTA, 2mM DTT, 0.01 % Brij, 5% DMSO and 

1 OmM MgC12· (commercial buffer) ~upplemented with fresh 300 µM ATP (31 

µCi/ml) and 30 µg/inl histone t)lpe Illss ~al concentrations~ · A reaction volume of 

15 80µL, containing units of enzyme, was run for 20 minutes at 25 degrees C in the 

presence or absence of inhibitor. The reaction was tenninated by the addition of 

120µL of 10% acetic acid~ The substrate was-separated from unincorporated label 

by spotting the mixture on phosphocellulose paper, followed by 3 washes of 5 

minutes each with 7 5mM phosphoric acid; Counts were measured by a beta.counter 

20 in the presence ofliquid scintillant. 

Certain compounds of this invention sigtµficantly inhibit cdc2 at concentrations 

below50uM. 

25 PKC kinase. source 

The catalytic subunit of PKC m8:y be obtained commercially (Calbiochem). 

PKC kinase assay 

A radioactive kinase assay was_ CIIll?.l<>.yed followmg a published procedure 

30 (Yasuda, I., Kirshimoto, A., Tanaka, S.~ Tominaga, M., S$1rai, A? Nisbizuka, Y. 

Biochemical and Biophysical Research Communication 3:166, 1220-1227 (1990)). 

Briefly, all reactioJ1S were performed in a kinase l:mffer consisting of 50 mM Tris-
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· HCI pH7.5, lOmM MgC}z, 2mM DTT, lmM EGTA. 100 µM ATP, 8 µM peptide, 

5% DMSO and 33P ATP (8Ci/mM)~ Compound and enzyme were mixed in the 

·reaction vessel and the reaction initiated by addition of the ATP and substrate· 

mixture. Following termination of the reaction by the addition of 10 µL stop buffer 

5 (5 mM ATP in 75mM phosphoric acid), a portion of the mixture was-spotted on 

phosphocellulose filters. The spotted samples were washed 3 times in 75 mM 

phosphoric acid at room temperature for 5 to 15 minutes. Incorporation of 

radiolabel was quantified by liquid scintillation counting. 

1 O Erk2 enzyme source 

The recombinant murine 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. 

15 Erk2 enzyme assay 

In brief, the reaction was carried out in a buffer consisting of 50 mM Tris pH 

7.5, lmMEGTA, 2mMDTI, 0.01%Brij, 5%DMSO and lOmMMgC~ 

(commercial buffer) supplemented with fresh 100 µM ATP (31 µCi/ml) and 30µM 

myelin basic protein under conditions recommended by the supplier. Reaction 

20 vo1umes and method of assaying incorporated radioactivity were as described for the 

PKC assay (vide supra). 

In Vitro Models for T-cell Activation 

Upon activation by mitogen or antigen, T-cells are induced to secrete IL-2, a 

25 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. Vol2, 7.10:1-7. __ q.2). 

30 In brief~ T-cells may be activated by co-culture with allogenic stimulator 

cells, a process tenned the one-way mixed lymphophocyte reaction. Responder and 

stimulator peripheral blood mononuclear cells are purified by Ficoll-Hypaque. 
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gradient (Pharmacia) per directions of the manufa.ctur~; Stiinulator cells are 

mitotically inactivated by treatment with mitomyciil 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. TypicaUy 105 responders are mixed 

5 with S x 104 stimulators and plated (200 µlvollllile) in a U bottom microtiter plate 

(Costar Scientific). The cells are cultured in RPM! 1640 supplemented with either 

heat inactivated fetal bovine serum (Hyclone Laboratories). or pooled human AB 

serum from male donors, S x 1 o..s M 2mercaptoethanol and 0.5% DMSO, The . 

cultures are pulsed with 0.5 µCi of 1H thymidine (Amersham) one day prior to 

10 harvest (typically day three). The cultures are harvested (Betaplate harvester, 

Wallac) and isotope uptake assessed by liquid scintillation (Betaplate, Wallac), 

The same culture. system may be·QSed for assessing .T-cell activation by 

measurement ofIL-2 production. Eightee,11 to twenty-four hours after culture . 

initiation, the supernatants are removed and the IL-2 concentration is measured by 

15 ELISA (Rand D Systems) following the directions of the manufacturer. 

In-vivo Models of T-Cell Activation · 

The in vivo efficacy of compounds cari be tested iri animal models known to 

directly measure T-cell activation or for which T-cells have been proven th~ 

20 effectors. T-cells can be activated in vive> by ligation of the constant portion of the 

T -cell receptor with a monoclonal anti-CD3 antibody (Ab). ln this model, BALB/c. 

mice are given 1 Oµg of anti-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 •inistratiori. Serum levels of the 

25 proinflammatory cytokines interferon-y QFN-y) and tumor necrosis 

factor-a.(TNF-a ), indicators of T-cell act~vation, are measured by EIJSA. A similar 

model employs in vivo T .;cell priming with a specific antigen such as keyhole limpet· 

hemocyan:in (KLH) followed by a secon4ary in vitro challenge of draining lymph 

node cells with the same antigen. As pte\riously, measurement of cytokine 

30 production is used to assess the activation state of the cultured cells. Briefly, 

CS7BU6 mice are immunized subcutane<>usly with 100 µg KLH emulsified in 

complete Freund's adjuvant (CF A) on day zero. Animals are pre-treated with the 
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compound one day prior to immunization and subsequently on days one. two and 

three post immunization. Draining lymph nodes are harvested on day 4 and their 

cells cultured at 6 x 106 per ml in tissue culture medium (RPMI 1640 supplemented 

with heat inactivated fetal bovine serum (Hyclone Laboratories) 5 x 1 Q'.5 M 

5 2-mercaptoethanol and 0.5% DMSO) for both twenty-four and forty-eight hours. 

Culture supematants are then assessed 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 experimental auto-immune encephalomyelitis (BAE) and 

10 collagen-induced arthritis (CIA). EAE models which mimic aspects of human 

multiple sclerosis have been described in both rats and mice (reviewed FASEB J. 

S:2S60;.2s66, 1991; murinemodel:.Lab. Invest. 4(3):278, 1981; rodentmodel:J. 

Immunol 146(4):1163-8, 1991 ). Briefly, mice or rats are immunized with an 

emulsion of myelin basic protein (MBP), or neurogenic peptide derivatives thereof, 

15 and CF A. Acute disease can be induced with the addition of bacterial toxins · · ·. 

such as bordetella pertussis. Relapsing/remitting disease is induced by adoptive 

transfer ofT-cells from MBP/ peptide immunized animals. 

CIA may be induced in DJ3A/l mice by immunization with type II collagen (J. 

Immunol: 142(7):2237-2243). Mice will develop signs of arthritis as early as ten days 

20 following antigen challenge and may be scored for as long as ninety days after 

immunization. In both the BAE and CIA models, a compound may be administered 

either prophylactica11y or at the time of disease onset. Efficacious drugs should reduce 

severity and/or incidence. 

Certain compounds of this invention which inhibit one or more angiogenic 

25 receptor PTK, and/or a protein kinase such as lck involved in mediating 

inflammatory responses can reduce the severity and incidence of arthritis in these 

models. 

Compounds can also be tested in mouse allograft models, either skin 

(reviewed in Ann. Rev. Immunol., 10:$33-:SB, 1992; Transplantation: 57(12): 

30 1701-17D6, 1994) orheart(Am.J.Anat.:113:273, 1963). Briefly, full thickness skin 

grafts are transplanted from CS7BU6 mice to BALB/c mice. The grafts are 

examined daily, beginning at day six, for evidence of rejection. In the mouse 
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neonatal heart transplant model, neonatal hearts are ectopically transplanted from 

C51BLl6 inice into the ear pinnae of adult CBA/J mice. Hearts start .to beat four to 

seven days post transplantation and rejection may be asses~ed visually using a 

dissecting microscope to look for cess~tipn of beating. 

Cellular Receptor PTK Assays 

The following ceUular assay was µsed to determine ~e level of activity and 

effect of the different compounds of the ~resent invention on KDR/VEGFR.2. 
Similar receptor PTK. assays employing a specific ligand stimulus can be designed 

10 along the same lines for other tyrosine Itjnases using techniques well known in the 

art. 

VEGF-Induced KDR Phosphory~ation in Human Umbilical Vein Endothelial 

Cells (HUVEC) as Measured by Western Blots: 

L HUVECqells (fro1Il poo~ed donors) were purchased from Clorietics 

15 (San Diego, CA) and cultured according to the manufacturer directions. Only early 

passages(3-8) were used for this assay. ~ells were cultured in 100 mm dishes 

(Falcon for tissue culture; Becton Dicki:µson; Plymouth, England) using complete 

EBMmedia (Clonetics). 

2. For evaluating a compot.µid's inhi~itozy activity, cells were 

20 trypsinized and seeded at 0.5-1 ~O x 1 os cells/well in each well of 6-well cluster 

plates (Costar; Cambridge, MA). 

3. 3-4 days af\er seeding, plates were 90-100% confluent. Medium was 

removed from all the wells, cells were rinsed with 5-1 Oml of PBS and incubated 18-

24h with 5ml of EBM base media with ~o supplements added {i.e., serum 

25 starvation). 

4. Serial dilutions of inhibitors were added in lml ofEBM media 

(25 µM, 5µM, or lµM final concentration to cells and incubated for one hour at 37° 

C. Human recombinant VEGF165 ( R ~.D Systems) was then added to.all the wells 

in 2 ml of EBM medium at a .final conc~tra,tion of 50ng/ml and incubated at 37°C 

30 for 10 minutes. Control cells untreated or treated with VEGF only were used to 

assess background phosphozylation an4 phosphorylation induction by VEGF. 
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All wells were then rinsed with S-1 Oml of cold PBS containing lmM Sodium 

Orthovan8date (Sigma) and cells were lysed and scraped in 200µ1 of RIP A buffer 

(SOmM Tris-HCl) pH7, lSOmM NaCl, 1 % NP-40, 0.25% sodium deoxycholate, 

lmM EDTA) containing protease inhibitors (PMSF lmM, aprotinin 1 µg/ml, 

5 pepstatin· lµg/ml, leupeptin lµg/inl, Na vanadate lmM, Na fluoride lmM) and 

1 µg/ml ofDnase (all chemicals from Sigma Chemical Company, St Louis,· MO). 

The lysate was spun at 14.000rpm for 30min. to eliminate nuclei; 

Equal amounts of proteins were then precipitated by addition of cold (-20°C) 

ethanol (2 volumes) for a minimum of 1 hour or a maximum of overnight. Pellets 

10 were reconstituted in Laemli sample buffer containing 5%~-mercaptoetbanol 

(BioRad; Hercules, CA) and boiled for Smin. The proteins were resolved by 

polyacrylamide gel electrophoresis (6%, 1.Smm Novex, San Deigo, CA) and 

transferred onto a nitrocellulose membrane using the Novex system. After blocking 

with bovine serum albumin (3%), the proteins were probed overnight with anti-KDR 

15 polyclonal antibody (C20, Santa Cruz Biotechnology; Santa Cruz, CA) or with anti­

phosphotyrosine monoclonal antibody (4Gl0, Upstate Biotechnology, Lake Placid; 

NY) at 4°C. After washing and incubating for 1 hour with HRP-conjugated F(ab1 of 

goat anti-rabbit or goat-anti-mouse lgG the bands were visualized using the emission. 

chemiluminescience (ECL) system (Amersham Life Sciences, Arlington Height, IL). 

20 Certain examples of the present invention significantly inhibit cellular VEGF­

induced KDR tyrosine kinase phosphorylation at concentrations of less than 50 µM. 

In vivo Uterine Edema Model 

This assay measures the capacity of compounds to inhibit the acute increase 

25 in uterine weight in mice which occurs in the first few hours following estrogen 

stimulation. This early onset of uterine weight increase is known to be due to edema 

caused by increased penneability of uterine vasculature. Cullinan-Bove and Koss 

(Endocrinology (1993), J 33:829-837) demonstrated a close temporal relationship of 

estrogen-stimulated uterine edema with increased expression of VEGF mRNA in the 

30 uterus. These results have been con.finned by the use of neutralizing monoclonal 

antibody to VEGF which significantly reduced the acute increase in uterine weight 

following estrogen stimulation (WO 97/42187). Hence, this system can serve as a 
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model for in vivo inhibition of VEGF signajling ~d the associated 

hyperpermeability and edema. 

PCT/US99126105 

Materials: . All honn<mes were Purcllf1S~d from Sigma (~t~ Louis, MO) or Cal 

5 Biochem (La Jolla, CA) ~ lyophili~d ppwder~ and prepared according to supplier. 

instructions. 

Vehicle components (D'M.$0, Cremapho_r: EL) were purchased from Sigma (St. 

Louis, MO). 

Mice (Balb/c,.8-12 weeks old) were purchased from Taconic (Gennantown, NY) 

10 and housed in a pathogen-free animal ~~~ity in accordance with institutional 

Animal Care and Use. COIIUD.ittee Guidelin~s. 

Method: 

Day 1: ~alb/c mice were given an intraperitoneal (i.p.) injection of 

15 12.5 uniis of pregnant mare's serum gona.do,tI'Qp~ (PMSG). 

Pay 3: . Mic:e received 15 µnits'ofhwnan chorionic gonadotropin 

; (hCG) i.p. 

Day4: . Mice w~re randon,llzed and divided into groups of S-10. Test 

compounds were administered by i.p.,. i.y. or p.o. routes ~ending on solubility. and 

20 vehicle.at doses.ranging from 1-100 m~g. Vehiqle control group received vehicle 

only and two groups were left untreated'. . 

Thirty minutes later, experimental, vehicle and one of the untreated groups 

were given an i.p. injection of 17~-estradiol (500 µg/kg). After 2-3 hours, the 

animals were sacrificed by C02 inhalati(>n. Following a rnidline incision, each 

25 uterus was isolated and removed by cutting just below the cervix and at the junctions 

of the uterus and oviducts. Fat and c~:nu~ective tissue were removed with care not to 

disturb the integrity of the uterus ptjor to weighing. Mean weights of treated groups 

were comp~4 to untreated or vehicle treated groups. Significance was determined 

by Student's test., 1-f on-stimulated control ~up was used to monitor estradiol 

30 response. 

Results demonstrate that certain compounds of the present invention inhibit 

the formation of edema when administered systemically by various routes. 
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Certain compounds of this invention which are inhibitors of angiogenic 
receptor fyrosine kinases can also be shown active in a Matrigel implant model of 
neovascularization. The Matrigel neovascularization model involves the formation 

of new blood vessels within a clear "marble" of extracellular matrix implanted 

5 subcutaneously which is induced by the presence of proangiogenic factor producing 

tumor cells (for examples see: Passaniti, A, et al, Lab. Jnvestig. (1992), 67(4), 519-

528; Anat. Rec. (1997), 249(1), 63-73; Int. J. Cancer (1995), 63(5), 694-701; Vase. 
Biol. {1995), 15(11), 1857-6). Themodelpreferablyruns over3-4days and 

endpoints include macroscopic visuaVimage scoring of neovascularization, 

10 microscopic microvessel density determinations, and hemoglobin quantitation 

(Drabkin method) following removal of the implant versus controls from animals:· 

untreated with inhibitors. The model may alternatively employ bFGF or HGF as the 
stimulus. 

Certain compounds of this invention which inhibit one or more oncogecic, 
15 protooncogenic, or proliferation-dependent protein kiiiases, or angiogenic receptor · 

PTK. also inhibit the growth of primary murine, rat or hwnan xenograft tumors in 

mice, or inln"bit metastasis in murine models. 

EXEMPLIFICATIONS 

20 I. 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 pyrazole ring is affected by 
25 heating compounds of formula II with an aromatic sulfonylhydrazide of formula III 

in an inert solvent and a catalytic amount of an acid. The reaction is carried out for a 

period ofS to 30 hours preferably at a temperature of75°C to 100°C and gives 

compounds of formula I in which RI is hydrogen, 
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R-2 

II Ill 

wherein: 

pis 0, 1, 2; Wis a lower alkyl ; and Ri, ~,Ru Rs,~ and X are as previously 

defmed. Compounds of formula II are prepared by treating an appropriately 

5 functionalized compounds of fonnula IV with an aldehyde of formula V in the 

presence of an acid or base catalyst (Braun, R. A.; Mosher; W. A. J.· Amer. Chem. 

Soc. 1958, 80, 2749). 

IV V 

1 O A second m~thod of preparing the ring systems .~f the compounds of formula I in 

which Ri is hydrogen is set forth by U.S: Patent 3,843,666 where compounds with 

15 

··: 

the general formula VI are heated to 75° to 175°C with a catalytic amount of an 

organic carboxylic acid or an organic sulf9nic acid in an inert solvent such as an 

aromatic hydrocarbon for a period of 6 to 24 hours, 

VI 

wherein: Rz, R,, R,., R,, R5 and X are as previously defined. 
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Compounds of forriJ.ula VI are prepared by treating compounds of the general 

fonnula VII with hydrazine in an inert solvent. The reaction is carried out at 15° to 

20°C for a period of up to 24 hours. 

VII 

Alternatively compounds of formula I may be prepared directly by reacting 

a compound of formula VII With hydrazine without isolating the compound of 

formula VI, for example by heating a compound of formula VII with hydrazine in an 

inert solvent, e.g. methanol, in the presence of an acid catalyst, e.g. acetic acid, at a 

10 temperature in the range from 60°C to the boiling point of the inert solvent 

employed. 

Compounds of formula I may also be prepared by reacting a compound of 

formula XVI 

0 

XVI 

15 wherein: 

Rt, R.i, R3, R,., R5, R.. and X are as previously defmed with hydrazine in an inert 

solvent e.g. methanol, at a temperature in the range of:from 15°C to the boiling point 

of the inert solvent employed. 

Compounds which have the general formula VII are prepared by treating a 

20 compound of foimula VIII with an aldehyde of formula V under basic conditions. 

The reaction is canied out in an inert solvent at a temperature between S°C and 10°C 

for a period of 3 to 6 hours, 
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Y VIII 

Rs 0 

wherein: 

y is any conventional leaving group, sucJ:i as chlorine, bromine, iodine, tosylate or 

mesylate and ~, R... Rs. ~ and X are ~ p~evfously defined . 

5 Compounds of formula VII may also be prepared by reacting a compound of 

formula II with an epoxidizing agent, for example hydrogen peroxide, in an inert 
. . : . . . . . . 

solvent, for example methanol, diehloromethane, water Or mixtures thereof, at a 
. . . . . ~ . : .. 

temperature in the range of0° to 100°C.::: optiona}ly.in the presence of a base, for 

I. 
1. . example sodium hydroxide. 
' 

.. ···.' .; : 

· 10 Cyclization of VI can also be effecte~t-by treatment with a mineral aci~ _such 

as hydrochloric acid, sulfuric acid or ph(>sphoifo·acid. The reaction is canied out in 

a lower alkanol at a temper8.tuie between l 5°C t~ 20°C for a period of 12. to 48 

. hours. The product of the reaction, IX; ca.ti then be aroniatized to I by heating to a 

temperature of S0°C to 150°C with an ~giini~ carboxylic acid or an organic sulfonic 

· 15 acid in a straight chain ether or cyclic ·ether for the period of 8 to 30 hours. 

IX 

Ra 

C0mpound IX can be dfacetylated by treatment with an acid anhydride of 

fonnula <RxC0)20 (X) in whjch ~is a Ct-4 alkyl group in an inert solvent such as 

20 an aromatic hydrocarbon at a ~perature between 35°C to 200°C for a period of 5 

to 8 hours to give a compound of formula XI. 
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XI 

Compound XI can then be aromatized to compound XII by heating to a 

temperature.of35°C to 200°C with a mineral acid or an organic acid in an inert 

solvent for the period of 4 to 8 hours. Finally, compound XII can be converted to I 

5 by heating to a tem~erature of 50°C to 150°C in an inert solvent such as water or a 

lower alcohol in the presence of an alkali metal or an alkali metal hydroxide for the· 

period of8 to 30 hours. 

XII 

10 Compounds with the general formula II can be cyclized to compounds of 

formula XIII by reaction with hydrazine in an inert solvent, for example methanol, at 

a temperature in the range of 35-150°C. 

XIII 

15 Compounds of formula I may be prepared by reacting a compo~d of 

formula xm with a dehydrogenating agent, for example sulphur, oxygen, palladium, 

manganese dioxide or lead dioxide optionally in the presence of an inert solvent, for 

example a hydrocarbon, at a temperature in the range of 15 to 250°C. 
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Specific exampleS of the above µ-ansfonnations can be found in U.S. Patents 

3,843,665 and 3,843,666. 

The bridging cmiJonyl can be tr~formed to a methylene group via a Wolf­

.Kishner reduction of the corresponding hydrazone (Mosher, W.A., Tawfik, E.-Z., 

5 Lipp, D. W. J. Org. Chem. 1971, 36, 3890). 

Additional methods for functionalization of the bridging carbonyl and 

specific examples can.be found iii Japanese Patent Application JP 60 130521 A2, 

and B. Loev, U.S. Patent3,004,983 (1960). ·. 

Compounds of formula I may be prepared by reacting a compound of 

10 formula XIV 

XIV 

with a strong base, for ex:ample n.;butyl~itbiumat a temperature in the range of-78°C 

to 25°C, followed by reaction with a compound of formula R2COG (XV) iii which 

R2 is as previously defined and G represents a C1-6 alkoxy group. 

15 Compounds of formula IV, ~.XIV, XV and XVI are commercially 

available or may be prepared by methods. known to those skilled in the art. 

Compounds of formula I in which X represents SO, or S02 may be prepared 

by oxidizing a compound of formula 1. in which X represents S by methods lmown to 

those skilled in the art for example by usilig an appropriate number of molar 

20 equivalents of3-chloroperbenzoic acid. 

Compounds of formula I in which X represents a group of formula -

C=NOR7 may be prepared by reacting a compound of formula I in which X 

represents carbonyl, with a compound of formula H2NOR7 by methods known to 

those skilled in the art. 

25 Compounds of fonnula I in which R.2 = 4-pyridyl may be further 
' ' 

functionalized iii the 2-position of the pyridine ring by methods known to those 

skilled in the art, for example, via pyridine-N-oxide mediated rearrangements. 
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Certain substituents in compounds of formula I may be interconverted by 

methods known to those skilled in the art. For example alkoxy substituents may be 

reacted with a suitable ether cleaving reagent for example bydrobromic acid, boron 

tribromide or pyridine hydrochloride to give a compound of fonnula I with a· 

5 hydroxy substituent. Alternatively compounds of formula I with an alkoxy 

substituent may be prepared by alkylating compounds of formula I which have a 

hydroxy substituent. Carboxylic ester substituents may be converted into carboxy 

or amide substituents and carboxylic acid substituents may be converted into 

carboxylic ester or amide substituents. Nitro substituents may be reduced to amines 

10 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 or the reactive substituent should be protected 

prior to the reaction and deprotecteci.after the reaction. 

15 The invention is illustrated by the following Examples which are given by way 

20 

of example only. The final product of each of these Examples was characterized by 

one or more of the following procedures: high performance liquid chromatography; 

elemental analysis, nuclear magnetic resonance spectroscopy, infrared spectroscopy 

and high resolution mass spectroscopy. ·The following abbreviations are used 

IMS = industrial methylated spirit 

LCMS =liquid chromatography/mass spectroscopy. 

Example 1 

25 a) A mixture ofindan-1-one (10.0 g), ethanol (35 ml), hydrazine hydrate 

(10.0 ml) and glacial 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 C<?l!ected by 

:filtration to give indan-1-one hydrazone, m.p. 84-86°C. 

30 

b) A solution ofn-butyllithium (15.0 ml ofa2.5M solution in hexane) was 

added dropwise to a mixture of the hydrazone from a) (l .82 g) in 
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tetrabydrofuran (40 ml) at Q!IC w}der ~trogen with stirring .. The mixture was 
i . . 

stirred at 0°C for 0.5 hours and ~en metliyl 3,4,5-trimethoxybenzoate 

(1.41 g) was added dropwise ovet 10 minutes and the mixture was stirred at 
.·: . .. 1. . .. ·, 

0°C for 20 minute~. Dilute 1.\y~qchloric acid ( 40 ml, 3M) was added and the 

5 mixture was boiled under reflux: for i hour. The mixture was cooled to 
. ·.· ... !_:.- .• 

ambient temperature and separat~~; The aqueous layer was neutralized with 

sodium bicarbonate and exqacted 'with ether to give a brown oil. The oil was 

purified by flash ~olumn·c~omatographyon silica using ethyl 
. . . 

acetate/petroleum ether (1:4}as ~e moJJile phase to give 3-(3,4,5-

10 trimethoxyphenyl)-1,4-dihydtoin~eno[l ,2-c ]-pyrazole, m~p.185-187°C. 

Example2 

a) In a similar mann~ to Example h µidan"'.1-one hydr~one (3.SSg) was 

dissolved in tetrahydrofuran (~9{p.l) at 0°C under nitrogen with stirring. n-

15 .. Butyllithium (28.&ml of a 2.SM ~qlu~op. in hexane) was added to the solution 

20 b) 

and the mixture \Vas stirred at 0°~f()r 0~5h. Ethyl 3-methoxybenzoate 

(2.16g) was added, followed by 3M hydrochloric acid (80m1) and the 
... . . ; . 

mixture was wod~ed up as desctjJ>~cl. in Example 1 to give 3-(3-

methoxyphenyl)'.' 1,4-dihydroind~no[ 1,2-c ]pyrazole, m.p. 172-174°C. 

A solution ofboron tribromide i~ dichlo~methane (4.58ml ofa IM solution) 

was added with stirring to a suspension of the product from a) (0.30g) in 

dichloromethane (30ml) at -40°C with stirring under nitrogen. The mixture 

was stirred at between -40°C and -20°C for 0.5h and then warmed to ambient ..... ;f; 

temperature. The mixture \Va& st,ir.red at ambient temperature for 0.5h and 

25 then poured into methanol I O<Jm,l. Silica was added and the mixture was 
. . . ; . 

preabsorbed onto silica and t}ien purified by flash column chromatography 

using ethyl acetate/petroleum ~ther (1 :2.5 increasing the proportion of ethyl 

acetate until 100% ethyl acetate was reached and finally using ethyl 

acetate/methanol (1:1)). Appropriate :fractions were collected, combined and 
. .• . ~ . . 
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recrystallized from ethanol to give 3-(1,4-dihydroirideno-[1,2-c]py[azol-3-

yl)phenol, m.p. 302.;.304°C. 

Example3 

A mixture of2-benzoylbenzo[b]thiophen-3(2H)-one (1.50 g, supplied by the 

5 Maybridge Chemical Company, Tintagel, England) hydrazine hydrate (0.3 ml) and 

butan-1-ol (50 ml) was boiled under reflwc under nitrogen for 7.5 hours. The solvent 

was removed under reduced pressure and the residue was taken up in ethyl acetate, 

washed with water, dried, filtered and evaporated to give a solid which was purified 

by flash column chromatography on silica using toluene/ethyl acetate {7.5:1) as the 

10 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

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

··Example4 

15 A solution of 3-chloroperoxybenzoic acid (450 mg, 60% pure) in 

dichloromethane (30 ml) was added dropwise with stirring over 15 minutes to a 

solution of 3-phenyl-1H-[l]benzothieno[3,2-c]pyrazole (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 evaporated to give a solid which was purified by 

20 chromatography on silica using petroleum ether/ethyl acetate (1:3) 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-pheny1-1H­

[l]benzothieno[3,2-c]pyrazole 4-oxide, m.p. 222-224°C. 

25 Examples 

A solution of 3-chloroperoxybenzoic acid {440 mg, 60% pure) in 

dichloromethane (30 ml} was added dropwise with stirring over 15 minutes to a 

solution of 3-pheny1-1H-[l]benzothieno[3,2-c]pyrazole (190 mg) in 

dichloromethane (30 ml) at 0-5°C. The mixture was stirred at 5-15°C for 4 hours 

30 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 
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solid which was dissolved 'in ethyl acetate (100 ml), washed with lM sodium 

hydroxide solution (SO ml), then with water and then dried, filtered and evaporated 

to give a solid which wastriturated with ether and filtered to give 3-phenyl-lH­

[1]benzothieno-[3,2-c]pYnizole4,4-dioxide, m.p. 266-268°C. 

Example 6 

A mixture of3-phenylindeno[l,2-c]pyrazol-4(1H)-one (1.28 g, prepared as , 

described in JP60-130521), hydroxylantine hydro(:~loride (0.5 g), sodium acetate 

(0.8 g}, water (10 ml) and methanol (100 ml) was boiled under re~ux for 66 hours. 

10 More hydroxylamine hydrochloride (0.5 g), sodium acetate (0.8 g) and water (10 ml) 

were added and the mixture was boiled under reflux for a further 16 hours. Further :.· .· . . . . ; . . . 

hydroxylamine hydrochloride (0.5 g) and sodium a,cetate {0.8 g) were added and the 

mixture was boiled under reflux for a further 20 hours. The mixture was filtered and 

the filtrate was concentrated under reduced pressure until crystallization began. The 

15 mixture was cooled and,fiiteredto give a solid which was washed with water and 

dried to give 3-phenylin~eno[l,2-c]pyrazol-4(1H}·one oxime, m.p. 280°C (with 

decomposition). 

Example 7 

20 a) A mixture ofindan-1-one (3.3 g), II>.ethyl 4-formylbenzoate (5.0 g), 
. . '. . . . ' . .· . . 

25 

b) 

piperidine (0.6 ml) and glacial acetic acid (O.S ml) was heated on a steam 

bath for 3 hours. The solid mass obtained was boiled up in industrial 
' . . ,, ·' ·'• . 

methylated spirits {200 ml) and then hot filtered. The solid residue obtained 

was washed with industrial methylated spirits and dried to give methyl 4-(1-

oxoindan-2-ylidenemethyl)benzoate, m.p. 194-198°C. 

The product from a) (1.5 g;) wa& suspended in methanol (10 ml) and 

dichloromethane (15 ml) and stirred at 0-5°C whilst 2M sodium-hydroxide 

solution (2.7 ml) was added foHow~d. by 30% hydrogen peroxide (100 vol. 

30 · 1.1 ml>· The mixture was sti~d at 0-5°C for 5 minutes then at ambient 

temperature for ~4 hours. Dichloromethane (100 ml) was add,ed to the 

mixture which was then washed with brine (2 x 50 ml), dried, filtered and 
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evaporated to give methyl 4-(1-oxospiro[indan-2,2'-oxiran]-3'-yl)benzoate, 

m:p. 160-163°C. The aqueous phase was acidified with SM hydrochloric 

acid and extracted with dichloromethane to give 4-(1-oxospiro[indan-2,2' -

oxiran]-3'-yl)benzoic acid, m.p. 220°Cwith decomposition 

c) A mixture of 4-(1-oxospiro[indan-2,2'-oxiran]-3'-yl)benzoic acid (750 mg), 

methanol (30 ml) and hydrazine 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 

10 temperature for 24 hours, then cooled to 0°C and filtered to give methyl 4-

(1,4-dihydroindeno[l ,2-c ]pyrazol-3-yl)benzoate, m.p. 224-226°C. 

Example 8 

4-(1-0xospiro[indan-2,2'-oxiran]-3'-yl)benzoic acid from Example 7b 

15 (780 mg), methanol (SO ml), hydrazine hydrate (0.18 ml) and glacial acetic acid . . 

(6 drops) were boiled under reflux for 24 hours. The mixture was cooled in ice an.4 
filtered to give 4-(1,4-dihydroindeno[l,2-c]pyrazol-3-yl)benzoic acid, m.p. >320°C. 

Example9 

20 A mixture of 4-(1,4-dihydroindeno[l ,2-c ]pyrazol-3-yl)benzoic acid (1.05 g) 

and dry tetrahydrofuran {30 ml) was stirred at ambient temperature whilst 

triethylamine (1.1 ml) was added. The mixture was stirred at ambient temperature 

for 0.5 h then cooled to 3°C and methyl chlorofonnate (1.2 ml) was added dropwise 

over S to 10 minutes at 3-9°C. The mixture was stirred for 1 hour at 3-9°C and then 

25 added to concentrated aqueous ammonia solution (70 ml, SG 0.880) with rapid 

stirring. The mixture was stirred for 2 hours at 5°C and allowed to wann up to 

ambient temperature. The mixture was concentrated under reduced pressure and 

then treated with lM sodium hydroxide solution (200 ml). The mixture was stirred 

for 0.5 hour and then filtered. The sOlld obtained was stirred with 2M sodium 

30 hydroxide solution (50 ml) for 6 hours and then allowed to stand at ambient 

temperature for 18 hours. The mixture was filtered to give a solid which was 
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washed with water and dried. This soli4 vvas putj.fied by flash column 
. . : . . ' 

chromato·graphy on silica using dichloro~ethan.eliJidustrial methylated 

spirit/triethylamine (25:~.S:l.S) ~the 111obile phase. The ~ppropriate ftactjons were 

combined and concentrated to give a resi~ue which was washed with water and dried 

5 under vacuum at 40°C to give 4-(1,4-dihydroindeno[l,2-c]pyrazol-3-yl)benzamide, 

m.p. 290-293°C. 

Examples 10 and 11 . 

a) A mixture ofN-(1-oxoindan-S-'yl)acetmn!de (10.0 g, obtained from the 

10 Maybridge Chemical Co. Ltd), benzaldehyde (6.73 g), glacial acetic acid 

(1.06 g) and piperidine (10.8 g) was heated to 90°C under nitrogen. 

Methanol (200 ml) was added and the mixture was cooled and then filtered 

to give N-(2-benzylidene-l-oxo-indan-S-yl)acetamide (13.47 g). 

15 b) The product rroiU a) above (9jo g), dfohloromethane (30 ml) and methanol 

(30 ml) was sti~ed at 20~<:: before ad~g·2M .sodium hydroxide solution 
,·' . 

(15 ml) and hydro~ peroxide (6.6 ml. mo volumes) With stirring at 20°C. 
' .. 

The mixture was stirred at 200C for 24 hours. Further hydrogen peroxide 

(3 ml, 100 volumes) was added and the mixture was stirred for 24 hours. 

20 The mixture was neutralized with glacial acetic acid and the solid obtained 

was collected by filtration to give N-{l-oxo-3'-phenylspiro[indan-2,2'­

oxiran]-5-yl)acetamide, m.p. 195-197°C. 

c) 

25 

The product from b) (2,0 g) was dissolved in ethanol (30 ml) 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 column 

chromatography on silica using dichloromethanelmethanol (95 :S) as the 

mobile phase to give N~(3-phenyl-l,4-dihydroindeno[l,2-c]pyrazol-6-

30 yl)acetamide, m.p. 27S-276°C as Example 10. 
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Certain fractions from the chromatography contained another compound in 

· addition to Example 10. These fractions were combined and evaporated 

under reduced pressure. The residue obtained was dissolved in ethyl acetate 

and extracted with 2M hydrochloric acid. The combined acid extracts were 

5 basified with 2M sodium hydroxide solution and filtered to give 3-phenyl-

1,4-dihydroindeno[l,2-c]pyrazol-6-ylamine, m.p. 228-230°C as Example 11. 

Example 12 

a) A mixture of indan-1-one (20.0 g), 4-nitrobenzaldehyde (27.0 g), glacial 

10 acetic acid (3.0 g) and piperidine (3.06 g) was heated at 95°C under nitrogen 

for 3.5 h. The mixture was cooled to 20°C and filtered to give a solid which 

was recrystallized from industrial methylated spirit to give 2-( 4-

nitrobenzylidene)indan-1-one. 

15 b) The product from a) (28.0 g) was stirred with dichloromethane (100 ml) and 

methanol (100 ml) at 20°C and then 2M sodium hydroxide solution (50 ml) 

was added followed by hydrogen peroxide (20 ml, 100 volumes). The 

mixture was stirred at 20°C for 24 hours. Further hydrogen peroxide 

(10.0 ml, 100 volumes) was added and the mixture was stirred for a further 

20 24 hours. Further hydrogen peroxide (10 ml, 100 voltimes) was added and 

25 c) 

the mixture was stirred for 64 hours. The reaction mixture was neutralized 

with glacial acetic acid and the solid which fonned was collected by filtration 

and dried to give 3'-{4-nitrophenyl)-1-oxospiro[indan-2,2'-oxirane]. 

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 

acetic 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 andi"ecrystallized :from acetone to,give 3-(4-

30 nitrophenyl)-1,4-dihydroindeno[l ,2-c ]pyrazole, m.p. 267~270°C. 
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Example 13 

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

spirit (200 ml) and 5% palladium on charcoal (250.mg) was added followed by 

ammonium formate (2.05 g). The mixture was stirred and heated at 70°C for 3 

5 hours and then cooled to ambient temperature and then filtered. The filtrate was 

concentrated under reduced pressure and tritui'ated with dichloromethane to give 4-

(1,4-dihydroindeno[ 1,2-c ]pyrazol-3-yl)aniline, m.p. 253-254 °C. 

Examplel4 

10 3-(4-Pyridyl)-4,5-dihydro-lH-benzo[g]indazole (100 mg, compound 

15 

commercially available from Aldrich) was dissolved in tetrahydrofuran (5-10 ml) 

with warming and then 3-chloroperoxybenzoic acid (1.25 molar equivalents of 70-

75% pure material) was added. The miXture was heated at SS.,.60°C for 4 hours. A 

precipitate was collected by filtration, washed with tetrahydrofuran and then ether to 

give 4-( 4,5-dihydro-IH-benzo[g)indazol-3-yl)pyridine 1-oxide. 

Example IS 

The N-oxide prodtictfrom Example 14 (1$0 mg) was dissolved in 

phosphorus. oxychloride (6 ml). The mixture was boiled under reflux for 4 hours. 

20 Excess phosphorus oxychloride was removed unqer reduced pressure and the residue 

was washed with saturated sodium carbqnate solu~on and the product was extracted 

into chloroform, washed, dried and evap(>rated to give 3-(2-chloro-4;-pyridyl)-4,5-

dihydro-lH-benzo[g)in~ole. 

25 Example 16 

TheN-oxide product from Example 14 (25 II18) was suspended in dimethyl­

fonnamide (200 µl) and to this suspension was added trimethylsilyl cyanide . ,. . . . 

(S molar equivalents) and triethylamine (3 molar equivalents). The mixture was 

heated at 110°C for 12 hours and was then.diluted with dichloromethane and washed 

30 with saturated sodium bicarbonate solution. The organic layer was separated, dried, 
'. . . 

filtered and evaporated to give, after flash column chromatography using 20-40% of 
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acetonitrile in dichloromethane as the mobile phase, 4-(4,5-dihydro-lH­

beilzo[g]fo.dazol-3-yl)-2-pyriclinecarbonitrile. · 

Example 17 

PCTli.JS9912610S. 

5 The product from Example 16 (50 mg) was suspended in a mixture of 

ethanol (1 ml) and water (0.5 ml) containing sodium carbonate (1 molar equivalent) 

and hydroxylamine hydrochloride (2 molar equivalents). The mixture was boiled 

under reflux for 4 hours, then cooled. A precipitate formed which was collected by 
filtration to give 4-(4,5-dihydro-IH-benzo[g]indazol-3-yl)-2-pyridinecarboxamide 

10 oxime. 

Example 18 

Potassium carbonate (1 molar equivalent) was added to a mixture of the 

product from Example 16 (50 mg), DMSO (600 µl), followed by the addition of 
15 hydrogen peroxide (250 µ1ofa30% 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 precipitate was collected by 
:filtration to give 4-(4,5-dihydro-lH-benzo[g]indazol-3-yl)-2-pyridine carboxamide. 

20 Example 19 

Palladium on charcoal (a spatula tip of 10% material) was added to a 

suspension of the product from Example 16 (50 mg) in a mixture of trifluoroacetic 
acid in methanol (S 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 

25 mixture was filtered to remove the catalyst and the filtrate was concentrated under 

reduced pressure (to around 0.5 ml). Ethereal hydrogen chloride (20 ml) was added 
and the precipitate which formed was collected by.filtration and dried to give {[4-

( 4,5-dihydro-lH-benzo[g]indazol-3-yl)-2-pyridyl]methyl }ammonium .chloride. 

30 Example 20 

The product from Example 19 (100 mg) was suspended in propyl formate 
(l 0 ml) and ethanol (1.5 ml). This mixture was boiled under reflux and after 2 
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minutes triethylamine (0.5 ml) was addeQ.. The nµxture was boiled under reflux for 

4 hours and then cooled and diluted with dichlorometliane (50 ml). The mixture was 

washed with water, then dried, filtered and evaporated to give a residue which was 

triturated with ether and dichloromethane to give N-{[4-( 4,5-dihydro-lH-benzo[g]-

5 indazol-3-yl)-2-pyridyl]methyl} fonnamide. 

10 

Examples 21-24 

The following examples are conlln.ercially available;: or may be prepared by 

methods analogous to those described in examples 1-6. 

Example 21 

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

Example 22 . . . . 
.. , . . . . . .. . 

15 3-(4-Methylphenyl)ind~o[l,2-c]pyrazol~(lH)-one oxime (available from 

Menai) .. 

Example 23 

3-(2-Thienyl)indeno[l,2-c]pyrazol-4(1H)-one (was commercially available 

20 or may be prepared by methods analogous to those described in JP60-13052 l ). 

Example 24 

3-Phenyl-1H-benzo:furo[3,2-c ]pyrazole. 

25 Example 25 

A mixture of 4~(1,4-dihydroindeno[l,2-c]pyrazol'.'.3-yl)benzoic acid (0.8 g}, 

methylamine in ethanol (0.27 ml of a 33% w/w solution), 4-pyrrolidinopyridine 

(0.47 g}, diisopropylcarbodiimide (0.5 ml) and dichloromethane (30 ml) was stirred 

at ambient temperature for 20 hours .. Mo~e methylamine in ethanol (0.3 ml of a 33% 

30 w/w solution), 4-pyrrolidinopyridine (O.S g) and diisopropylcarbocliimide (1 ml) 

were added and.the mixture was stirred for 3 hours at ambient temperature .. The 

solvent was removed under reduced pressure at 50°C. The mixture was kept under 
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vacuum for 2 hours and then dichloromethane (50 ml) was added. The mixture was 

stirred at ambient temperature for 20 hours and then allowed to stand for 72 hours. 

A solid.wa8removed by filtration and purified by flash column chromatography on 

·silica using toluene/acetic acid (10:1) and then ethyl acetate as the mobile phase to 

5 give N-methyl-4-(1,4-dihydroindeno[ 1,2-c ]pyrazol-3-yl)benzamide, m.p. 

182-188°C. 

10 

Example26 

a) Lithium diisopropylamide (27.2 ml of a 2.0M solution in heptanefl'HF/ 

ethylbenzene) was added dropwise to a stirred solution ofS-methoxyindan-1-

one tert-butyloxycarbonylhydrazone (5.0 g) in tetrahydrofuran (150 ml) at 

-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 tetrahydrofuran (25 ml) was added 

15 dropwise. The mixture was stirred at-78°C for 1.5 hours and then allowed to 

20 

25 

b) 

warm to ambient temperature. After 30 minutes the reaction mixture was 

quenched by the addition of saturated ammonium chloride solution and the 

layers were separated. The aqueous phase was extracted with ether. The 

combined organic phases were washed with 2M hydrochloric acid, dried, 

filtered and evaporated to give a residue which was dissolved in 

dichloromethane (100 ml) and trifluoroacetic acid (0.35 ml) was added. The 

mixture was stirred under a nitrogen atmosphere at ambient temperature and 

then purified by flash column chromatography using ethyl acetate/petroleum 

ether b.p 60-80°C (4: 1) ·as the mobile phase to give 6-methoxy-2-tert­

butyloxycarbonyl-3-(2-thienyl)-1,4-dihydroindeno[l,2-c] pyrazole. 

A solution of boron tribromide in dichloromethane (1.35 ml of a IM 

solution) was added with stirring to a solution of the product froin a) 

(100 mg) in dichloromethane {S ml) ·at -78°C under a nitrogen atmosphere. 

The mixture was stirred for 2 hours at -78°C and then the mixture was 

30 allowed to warm up to ambient temperature slowly and stirred at this 

temperature for 18 hours. The mixture was quenched with water and the 
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organic layer was separated. The aqueous layer was extracted with 
. . 

dichloromethane and the combine4 orgaJ.J,ic extracts were washed with brine, 

dried, filtered and eyaporated to giy~ 3-(2-thtenyl)-l,4-dihydroindeno[l,2-

c]pyrazol-6-ol, m.p. :>300°C. 

5 Example27 

10 

15 

a) Triethylamine (0.48 ml) was adde~ to a solution of 4.,.(1,4-.. 

dihydroindeno[l ,2-c ]pyrazol-3-yl)aniline ( 400 mg) in dichloromethane 

(20 ml) with stirring under nitrogen· at ambient temperature followed by 

benzoyl chloride (0.4 ml). The mixture was stirred for 3 ·hours and then 

allo~ed to stand for 18 hours. ·The mixbll'e was filtered to give 4' -(1-

benzoyl-1,4-dihydroindeno[l ,2~c]byrazol-3-yl)benzamlide, m.p. 241°C. 

b} The product from a) (0.35 g) was dissolved in methapol (20 ml) and_2M 

sodium hydroxide solution (3.85 ntl) was added .. The mixture was stirred at 

20°C for 2 hours and then the solid was collected by -filtration and dried in 

vacuum at 60°C fo~ 2 hours to give 4' -:(1,4-dihydroindeno[l ,2-c ]pyrazol-3-

yl)- benzanilide hydrate, m.p. 273.;274°c. 

Example28 

a) Methyl thiosalicylate (2.0 g) was added dropwise to a stirred solution of 

20 sodium methoxide (1.28 g) in me1hanol (50 ml) at ambient temperature. The 

mixture was stirred at ambient te~perature for 15 minutes and then a 

solution of 2-(bromoacetyl)thi<>J?hene (2.26 g) in methanol (SO ml) was 

added dropwise. After the addition was complete the mixture was boiled 

under reflux for 3 hours, then cooled, and 10% aqueous hydrochloric acid 

25 (100 ml) was added. A solid was collected by :filtration; dried and then 

recrystallized from ethanol to give 2-thenoylbenzo[b]thiophene-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 vacuum to give a gum which was 
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crystallized from ethyl acetate/petroleum ether. b.p. 60-80°C, to give a solid 

which was purified by flash column chromatography on silica using ethyl 

acetate/ petroleum: ether, b.p. 60-80°C (3:7) as the mobile phase. 

Appropriate fractions were collected and evaporated to give 3-(2-thienyl)-

5 1H-benzothieno[3,2-c]pyrazole, m.p. 236-238°C. 

Example29 

A mixture of methyl 4-(1,4-dihydroindeno[l,2-c]pyrazol-3-yl)benzoate 

(0.3 g) andN,,N-diethylethylenediamine (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 

10 methylated spirit and this solution was preabsorbed onto silica which was applied to 

the top of a flash column. The column was eluted with dichloromethane/industrial 

methylated spirit/triethylamine (25:2:1) to give a solid which was stirred with water 

for 1 hour, filtered and dried under vacuum at 60°C to give N-(2-diethylaminciethyl)-

4-(1,4-dihydroindeno[l,2-c ]pyrazol-3-yl)henzamide, m.p. l 72-174°C. 

15 

Example30 

A mixture of 4-(1-oxoindan-2-ylidenemethyl)phenol (1.67 g, Chem. Ber. 

1901, ~ 413), p-toluenesulphonyl hydrazine (1.95 g), p-toluenesulphonic acid 

(0.27 g) and ethanol (15 ml) was boiled under reflux for 72 hours. The solvent was 

20 removed under reduced pressure and the residue was purified by flash column 

chromatography on silica using petroleum ether, b.p. 60-80°C I ethyl acetate (1:1) as 

the mobile phase. Appropriate fractions were collected, combined and evaporated to 

give a residue which was triturated with petroleum ether, b.p. 60-80°C, to give a 

solid which was crystallized from ethanol to give 4-{l,4-dihydroindeno[l,2-

25 c]pyrazol-3-yl)pheno4 m.p. 266-268·°C. 

Example31 

A mixture of3-(l,4-dihydroindeno[I.,2 .. c]pyrazol-3-yl)phenol (0.29. g), 

ethylene carbonate (0.11 g), a trace of solid sodium hydroxide (spatula tip of20-40 

30 mesh beads) and dry dimethylformamide (3 ml) was stirred under nitrogen and heated 

at I 00°C for 45 minutes. The external temperature was raised to 140°C and the 
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mixture heated at this temperature for 3.5 h,~µrs. The reaction mixture was cooled and 

diluted with ethyl acetate and the mixtllre v,.raslie!l with dilute aqueous sodiwn 

hydroxide solution and then with water. Tue 9rganjc phase was dried, filteted and 

evaporated to give a residue which was putj:fied by flash column chromatography on 

5 silica using ethyl acetate as the mobile p~~· -A.ppropriate :fractions were collected, 

combined and evaporated to give a solid ~tl.1 was triturated with diethyl ether and 

filtered to give 2-(3-(1,4-dihydroindeno[l;~~c]pyrazol-3-yl)phenoxy]ethanol, m.p. 203-

2os0c. 

10 Examp1e32 

A mixture of 4-(1,4-dihydroindeno[l,2-c]pyrazol-3-yl)benzoic acid (0.37 g), 

dichloromethane (20 ml) and oxalyl chlofide (0.26 ml) was stirred at 15-20°C and 

then dimethylformamide (3 drops) was a~#~d. The mixture was stirred at 15-20°C 

for 30 minutes and then warmed at 40°C "jqt 1 hortr. The solvent was removed under 

15 reduced pressure to give ~-solid wbi61i w~ 'dissoived in dichloromethane (20 ml) 

and then aniline (0.13 mi) 'and triclhylampie (0.38 ml) were added. The mixture was 

stirred at ambient temperature under itlti6~~ for 2 hours and then washed with 

water, dried, filtered and evaporated t:o gi~e'a solid whlch was purified by flash 

column chromatography on silica to give 4:..(t,4-dihydroindeno[l,2-c]pyrazol-3;. 

20 yl)benzanilide, m.p. 186-190°C. ' 

Example33 

. A mixture of3-(1,4-dihydroindeno~[1,2·c]pytazol-3~yl)phenol (2.4 g), · 

anhydrous potassium carbonate (1.2 g), ethyl 2-bromoacetate (1.2 ml) and dry 

25 dimethylfomiamide (20 ml) was stirred at ambient temperature for 24 hours. The 

mixture was diluted with dichloromethaiie (200 ml); washed with water, then IN 

sodium hydroxide solution. The organic layer was separated, dried, filtered and 

evaporated to give an oil which was purified by flash column chromatography on 

silica using ethyl acetate/petroleum eth~ b.p. 60-80°C (1 :2 as the mobile phase). 
. . 

30 Appropriate fractions were combined and evaporated to give ethyl 3-(1,4:. 

dihydroindeno[l,2-c ]pyrazol·3-yl)phenoxyacetate, m.p. 134-136°C. 
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Example34 

A mixture of ethyl 3-(1,4-dihydroindeno[l ,2-c ]pyrazol-3-yl)phenoxyacetate 

(0.66 g), lM sodium hydroxide solution (4 ml) and ethanol (20 ml) was heated on a 

steam bath for 30 minutes. The solvent was removed under reduced pressure and the 

5 residue was stirred for 1 hour with IM hydrochloric acid (20 ml) at ambient 

temperature. The mixture was filtered to give 3-(1,4-dibydroindeno[l,2-c]pyrazol-3-

yl)phenoxyacetic acid, m.p. 246-248°C. 

Example35 

10 In a similar manner to example 33, a mixture of 3-(1,~dihydroindeno-

[ l ,2-c ]pyrazol-3-yl)phenol (0.20 g) was reacted with ethyl 4-bromobutyrate (0.16 g) 

to give ethyl 4-[3-(l,4-dihydroindeno-[l,2-c]pyrazol-3-yl)phenoxy]butyrate; m.p. 

142-l48°C. 

15 Example 36 

20 

In a similar manner to example 34, ethyl 4-[3-(l ,4-dihydroindeno-

[l ,2-c ]pyrazol-3-yl)phenoxy)butyrate (0.36 g) was reacted with lM sodium 

hydroxide solution (5 ml) in ethanol (10 ml) to give 4-[3-(l ,4-dihydroindeno[l,2-

c]p)rrazol-3-yl)phenoxy]butyric acid, m.p. 216-217°C. 

Example37 

A mixture of ~[3-(l,4-dihydroindeno[l,2-c]pyrazol-3-yl)phenoxy]butyric 

acid (0.24 g) was stirred in dry tetrahydrofuran (5 ml) at ambient temperature and .. 

triethylamine (0.20 ml) was added. The mixture was stirred at ambient temperature 

25 for 15 minutes then cooled in an ice bath and then methyl chlorofonnate (0.2 ml) 

was added. The mixture was stirred at ice bath temperature for l hour and then 

concentrated ammonia solution (SG 0.880, S ml) was added dropwise by pipette. 

The mixture was stirred at 0°C for 5 minutes and then evaporated to dryness under 

reduced pressure. The residue was purified by flash colwnn chromatography on 

30 silica using dichloromethane/IMS/triethylamine (8:1:1) as the mobile phase. 

Appropriate fractions were combined and evaporated to give 4-[3-(1,4-

dihydroindeno[l,2-c ]pyrazol-3-yl)phenoxy ]butyramide, m.p. 200-202°C. 
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Example38 

a) Chloroacetyl chloride'(0.3 g) w~ added to a mixture of 4-(1,4-

dihydroindeno['l,2-c]pyrazol-3-yDamline (0.6 g), dichloromethane (20 ml) 

and triethylamine (0.27 g) at0°Cwith stirring under nitrogen. ·Further 

5 triethylamine (037 ml) and chloroacetylchloride (0.2lml) were added and 

the mixture was stirred for a :furtber hour. The mixture was filtered and 

washed with water to give 4' -(l-chloroacetyl~l,4-d.ihydroindeno[l ,2-

c ]pyrazol-3-yl)chloroacetanilide. 

10 b) A mixture of 4'-(1-chloroacetyl~ 1,4-dihydroindeno[l,2-c ]pyrazol-3-

yl)chloroacetanilide (0. 7 g), tetraliydrofuran ( 40 ml) and morpholine (0.61 g) 

was boiled under reflux under nitrogen for S hours. Potassium carbonate 

(0.97 g) was added and ~e 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-dih~droindeno[ 1·~2-cJpyrazol-3-yl)morpholinoacetanilide, m.p. 

291-292°C. 

15 

Example39 

A mixture of 4-(1,4"'.dihydroindeno[l,2-c]pyrazol-yl)benzoyl chloride 

20 ((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 

evaporation of the solvent], dichlorome~e (50 ml), 2-morpholinoethanol 

(0.22 ml) and triethylamine (0~5 ml) was stirred at ambient temperature for 

3 .5 hours. The mixture was washed With water then with saturated sodiwn 

25 bicarbonate solution, then dried, filtered and evaporated to give an oil which was · 

purified by flash column chromatography on silica using dichloromethane/IMS 

(10: I) as the mobile phase to give an oil which was purified again by flash column 

chromatography using dichlorometharielIMS (25:1) as the mobile phaSe to give the 

product 2-morpholinoethyJ 4-(1,4-dil1ydroindelio[l ,2-c]pyrazol~3-yl)- benzoate as a 

30 solid, m~p. 168-l 72°C: 
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Example40 

A inixture of methyl 4-(lA-dihydroindeno[l,2-c]pyrazol-3-yl]benzoate 

(2.2g, Example 7) and N ,N-diethylethylenediamine (7ml) was boiled under reflux 

for S hours. The mixture was cooled and stood for 16 hours at ambient temperature. 

5 Petroleum ether, b.p. 60-80°C (SOml) was added and then decanted off to leave a 

gum which was further treated with petroleum ether as above and the residual gum 

dissolved in dichloromethane and purified by flash column chromatography on silica 

using dichloromethane/IM:S/triethylamin.e (25:2:1) as the mobile phase to give a 

solid which was dissolved in ethanol (70ml) and then dry hydrogen chloride gas was 

10 passed through the solution. The precipated solid was collected by :filtration, washed 

with ethanol and dried to give N-(2-diethylaminoethyl)-4-(1,4-dihydroindeno[l,2-c]­

pyrazol-3-yl)- benzamide dihydrochloride, m.p.230°C. 

Examples 41-50 

15 ~ 

A 1:1 mixture (by volume) of dichlorometh.ane:methanol (lml)was added 

via a Gilson 215 liquid handler, to the starting enone (approx. SOmg, see Table A) in 

a septum sealed tube, followed by aqueous 2M sodium hydroxide solution (1 molar 

equivalent, see Table A) followed by 100 volumes aqueous hydrogen peroxide (1.8 

20 molar equivalents). The resulting solutions/suspensions were then shaken at 

ambient temperature for 20 hours. Following LCMS analysis, further 100 volumes 

aqu~ous hydrogen peroxide (1.8 molar equivalents) was added to each reaction tube, 

this time manually via a plastic-tipped pipette. To those tubes containing a 

significant quantity of insoluble material was also added further 1:1 (by volume) 

25 dichloromethane:methanol {lml). Shaking was then continued for a further 24 

hours. 

All reactions were analysed by t.l.c. and to those judged to have given 

incomplete reaction was added :further l 00 volumes aqueous hydrogen peroxide (1.8 

molar equivalents) again via a plastic-tipp~9, pipette (see those reactions indicated by 

30 x3 in Table A). These reaction mixtures were stirred at ambient temperature for 3 

days. 
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The reaction solutio:Ds/suspensions were equilibrated between 

dichloromethane (approx. Sml) ~d water (approx. 2rrll), filtering off the organic 

phase through an Empore® :fil~ cartridg~ and w~g through with 

dichloromethane (approx. 2ml}. The dic~oromethane phases were evaporated and 

5 the residues further dried in v~ .. 

TABLE A 

Starting enone (mg) 2N aq. NaOH (µl) lOOvolumes 

.. aq. H202 (µl) 

41 2-(3-Nitrobenzylidene)-1 ~indanon~-
(49.1 me:) 

93.7 38.3 x 3 

. ·'· ":··· 

42 2-(4-Thiomethoxybenzylidene)-1- 94.2 38.5 x2 
indanone (50.2 msi:) 

43 2-(2:..Naphthylmethylene)-l-indanone 94.9 38.8 x 2 
(51.3 mg) 

44 2-(4-Difluoromethoxybenzylidene)-1- 89.6 36.7x2 
indanone (Sl.3 m2) 

45 2-(4-Acetamidobeileylidene}-l- .. 86;7 35.S x3 
tetralone (50.S miz) 

46 2-( 4~Bromo-2-thienyl:rnethylene}: l; . 
indanone (50.9 mg) 

. 83.4 34.l x 2 

47 2-( 4-Benzyloxybenzylidene)-1- 74.5 30.5 x2 
tetralone (50.7 mg) 

48 5,6.;Dimethoxy-2-(3• · 67.4 27.6x3 
phenoxybenzylidene)-1-indanone 
(50.2mg) 

49 2-[ 4-(5-Trifluoromethyl-2-
.. 

65.8 ·26.9x2 
pyridyloxy)benzylidene]-1-indanone 
(50.2me) 

50 5,6,7-Trimetboxy-2-(2,3,4- 62.4 25.5 x3 . -
trimethoxybenzylidene)-1-indanone 
(50.0-m2) . .. 

The step l products were taken on on the basis of being the corresponding 

10 2,3-epoxyketones. 

··-·-··· ····--
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To the products from step 1 in a septum sealed tube was added, via a Gilson 

21 S liquid handler, n-butanol (2ml) followed· by hydrazine hydrate (2 molar 

5 equivalents based on amount of starting en.one used in step 1) as a 1 Oo/o solution by 

volume in n-butanol (see Table B). To each tube was finally added glacial acetic 

acid (2 drops) manually by syringe. The reactions were heated at 100°C with 

shaking for the times indicated in Table B, based on monitoring by t.l.c. analysis. 

Reaction mixtures were evaporated to dryness and the residues were purified by 

10 chromatography on silica eluting with ethyl 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 (see 

Table B) to give the final pyrazoles. The products were analysed by LCMS and the · 

conditions are given later. 

15 

TableB 

Reaction Details 

Example 

41 

42 

43 

44 

45 

46 

47 

48 

40 

50 

Volume of 10% 
NH2NH2.H20 µI 

182.5 

183.6 

184.8 

174.5 

168.8 

162.4 

145.1 

131.3 

128.2 
. 

121.6 

Heating time at Further purification 
l00°C of product by prep. 

HPLC 

6h Yes 

6h No 

22h No 

6h No 

38h Yes 

22h No 

38h No 
. -

22h No 

6h No 

22h No 
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Yields/LCMS 

Example MF 'MWt ·M+found HPLCRT 
(min) 

41 C •• H .. N.O., 277 Yes 4.67 

42 .C • .Jl ... N1S 278 Yes 4.94 

43 C .. .HuN, 282 Yes 5.29 

44 C,.,H . ..F.N.O 298 Yes 4.82 
., " . 

45 C . ..H,.,N.O 303 Yes 3~67 
·• 

46 C •• R.BrN.,S 317 Yes 5.16 
.. 

47 ru . .,o 352 Yes S.93 
.. .... ... ·· 

48 C., .. H...N.O. 384 Yes SJ6 
. ~ .. 

49 C. .. H1,.F1N10 
.. 

393 Yes S.56 

50 C22H24N20, 412 Yes 4.25 

Example41 

5 3-(3-Nitrophenyl)-1,4-dihy~indeno[l ,2"'.c ]pyrazole 

Example42 

3-( 4-Thiomethoxyphenyl)-1,4-dihydroindeno[l ,2-c ]pyrazole 

10 Example 43 

3-{2-Naphthyl)-1,4-dihydroindeno[l,2-c]pyrazole 

Example44 

3-( 4-Difluoromethoxyphenyl)-1,4-dihydroindeno[l,2-c ]pyrazole 

15 

Exarople45 

. 3-( 4-Acetamidophenyl)-4,5-dihydro-2H-benz[g]indazole 

Exge46 

20 3-(4-Bromo-2-thienyl}-4,S-dihydroindeno[l,2-c]pyrazole 

PCT/US99/26105 

FiilalMass 

3.5mg 

5.3m.11: 

21.9mg 

21.2mg 

S.Om2 

10.2mg 

2.7ml! 

16.3 mg 

20.1 ms: 

ll.9mg 
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Example47 

3-( 4-Benzyloxyphenyl)4,5-dihydro-2H-benz[g]indazole 

5 Example48 

10 

15 

20 

25 

6, 7-Dimethoxy-3-(3-phenoxyphenyl)-l ,4-dihydroindeno-[l,2-c ]pyrazole 

Example49. 

3-[ 4-(5-Trifluoromethyl-2-pyridyloxy)phenyl]-1,4-dihydroindeno[l,2·c Jpyrazole 

Example SO 

6, 7 ,8-Trimethoxy-3-(2,3,4-trimethoxyphenyl)-l,4-dihydroindeno[l ,2-c ]pyrazole 

~ 

Column: 5 HYPERSIL BDS C18 (100 X 2.1 mm) 

Mobile Phase: 0.1% Formic Acid: MeCN (gradient - see below) 

Conditions: 10-100% MeCN in 8 minutes 

(gradient) 100% MeCN for 1 minute 

100-10% MeCN in 2 minutes 

(Total analysis run time 11 minutes) 

Flow Rate: 1 ml/min 

Wavelength Range: 206-320nm 

Injection Volume: 10µ1 

MS 
Ionization APcl +ve/-ve 

Mass Range: 150-500 m/z 

Cone Voltage: 20 

ExampleSl 

30 a) A mixture of 4-hydroxy-3-(hydroxymethyl}benzaldehyde (1.08 g), indan-1-

oiie (0.94 g}, ethanol (30 ml) and SM 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 kl stand at th.at temperature for 16 hours. 

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

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

collected by filtration, washed wiUl water and 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-toluenesulphollic acid (0.12 g) and ethanol (15 ml) was boiled 

under reflux for 45 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 dicbloromethane was 

removed by pipette from a gum. The gum was purified by flash column 

chromatography on silica using 10% and the 20% IMS in dichloromethane as 

15 a mobile phase. Appropriate factions were collected, combined and 

evaporated to give a solid which was triturated with diethyl ether to give 4-

(1,4-dihydroindeno[l,2-c ]pyrazol-3-yl)-2-hydroxymethyl)phenol, 

m.p. >300°C. 

20 Examples 52-55 

The following examples were prepared in a similar manner to Example 51 by 

reacting indan-1-one with the appropriate aldehyde; 

Example 52 

25 2-Methoxy-S-(l,4-dihydroindeno[l,2-c )pyrazol-3-yl)phenol, 

m.p. 189-199°C, prepared from 3-hydl'oxy-4-~ethoxybenzaldehyde. 

Example 53 

2-Chloro-4-(1,4-dihydroindeno[l ,2-e ]pyrazol-3-yl)phenol, m.p. 235-236°C, 

30 prepared from 3-chloro-4-hydroxybeqzaldehyde. 
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Example54 

2-Methoxy-4-(1,4-dihydroindeno[ 1,2-c ]pyrazol-3-yl)phenol, 

m.p. 243-244°C, prepared from 4-hydroxy-3-methoxybenzaldehyde. 

PCTJUS99/2610S 

5 Example SS 

3-Chloro-4-(1,4-dihydroindeno[l,2-c ]pyrazol-3-yl)phenol, m.p. 23 l-233°C, 

prepared from 2-chloro-4-hydroxybenzaldehyde. 

Example 56 

10 A mixture of 4-(1,4-dihydroindeno[l,2-c]pyrazol-3-yl)phenol (0.28 g; 

Example 30), potassium carbonate (0.16 g) and 2-bromoacetamide (0.16 .g) was· 

stirred together at ambient temperature in dry dimethyl form.amide (5 ml) for 4 days 

and then allowed to stand at ambient temperature for 9 days. The mixture was 

diluted with dichloromethane (SO ml) and washed with IM aqueous sodium 

15 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-

dihydroindeno[l,2-c ]pyrazol-3-yl)phenoxy ]acetamide, m.p. 247-248°C. 

20 

Example57 

A mixture of 4' -(1-chloroacetyl-1,4-dihydroindeno[l,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 

25 this temperature for 16 hours. The mixture was poured into water/ethyl acetate 

(50 ml of each) and the organic layer was separated, dried and evaporated to give an 

oily solid which was purified by flash column chromatography on silica using 5% 

methanol in dichloromethane as the mobile phase and then rechromato·graphed using 

ethyl acetate as the mobile phase followed-by 5% methanol in dichloromethane. 

30 Appropriate fractions were collected, combined and evaporated to give 4'-(1,4-

dihydroindeno[l,2-c ]pyrazol-3-yl}diethylamino-acetanilide, m.p. 99-100°C. 



5 

· WO 00/27822 
PCT/US99/2610S 

102· 

Example58 · 

a) A mixture of 4-cyanophenacyl bro111ide (3~0 g}, methyl th.iosalicylate (2.25 g), 

sodium methoxide (1.52 g) and ethanol (100 ml) was boiled under ~flux for 

3.5 hours. The mixture was cooled, and diluted with 2M hydrochloric acid 

(100 ml). A precipitate was cqllected by filtration and recrystallized from 

ethanol to give 2-(4-cyanobenzoyl)-3-4ydrqxybenzo[b]thiophene. 

b) Hydrazine hydrate (5 ml) was added to a solution of the product from a) (2.0) 

in ethanol (100 ml) containing gl8fial acetic acid (1 drop) over 4A molecular 

10 sieves (5 g). The mixture was_bpiJed un~er reflux for 24 hours and"then 
. . 

filtered. The til~te was conceµ~d llllder reduce4 pressure and the residue 

obtained was purified by flash .collllXJJ1 c~~atography on silica using diethyl 

ether/petroleum ether, b.p. 60'.'80?:C:(l;l) as the mobile phase to give a solid 

which was recry~m,llized fronJ. e~o1/w~t~ to give 4·{1H"'.[l]benzotbieno[3,2,. 

15 c]pyrazol-3-yl)benzamide,.m.p. 290-292°G (with dec9mposition). 

Examp1e59 

In a similar manner to Example ~8, a mixture of methyl thiosalicylate (2. 76 g), 

4-nitrophenacyl bromide (4,0 g), sodium methoxide (1.94 g) ~d ethanol (200 ml). 
. . ·. .. ~ . : . ··. . . . . . 

20 gave 2-(4-nitrobenzoyl)-3-hydroxybeni?[b]thiophene of which 2.25 g was reacted 

with hydrazine hydrate (6 ml) in a simHar manner to Example 58, to give 3-(4-

aminophenyl)-lH-[l]benzothieno [3,2-c]pyrazole, m.p. 113-l 15°C. 

!' 

Example60 

25 In a similar manner to Example 58, 4-met)loxyphenacyl bromide (0.81 g) was 

reacted with methylthiosalicylate (5.0 g): in so<Uum m~thoxide and methanol to give 2-
. . 

(4-methoxybenzoyl)-3-hydroxy[b]thiophene which was reacted with hydrazine hydrate 

to give 3-(4-methoxyphenyl)-IH-benzothieno[3,2-c]pyrazole, m.p. 18S-187°C. 

30 Example 61 

Boron tribromide (3.0 ml of a 1.0M solutiqn in dicbloromethane) was added 

to a solution of the product from Example 60 (210 mg) in dichloromethane (10 ml) 
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at -78°C under nitrogen with stirring. The mixture was allowed to wann to ambient 

temperature slowly, and after stirring at this temperature for 2 days the mixture was 

quenched by the addition of aqueous ammoniwn chloride solution. The organic 

layer was separated, dried and evaporated, to give a residue which was purified by 

5 flash column chromatography on silica using dichloromethane and then increasing 

amounts of methanol, up to 15% of methanol, in dichloromethane as the mobile 

phase. Appropriate fractions were collected, combined and evaporated to give3-(4-

hydroxyphenyl)-1H-[1 ]benzothieno[3,2-c ]pyrazole, m.p. l 37-139°C. 

10 Example 62 

S-Aminoindan-1-one (2.S g) was reacted with benzoyl chloride (2.63 g) in 

dichloromethane and triethylamine to give 5-benzamidoindan-1-onewhich was 

reacted with benzaldehyde in a similar manner to Example 7 a) to give N-(2-

benzylidene-1-oxoindan-5-yl)benzamide which was reacted with hydrogen peroxide 

15 in a similar manner to Example 7 b) to give an intennediate which was reacted with 

hydrazine hydrate in a similar manner to Example 7 c) to give-(3 N-phenyl-1,4-

dihydroindeno[l,2-c]pyrazol-6-yl)benzamide, m.p. 271°C, after chromatography of 

the reaction mixture. 

20 Example 63 

4-(1,4-Dihydroindeno[l,2-c]pyrazol-3-yl)phenol was stirred with water 

{20 ml) containing 2M aqueous sodium hydroxide solution {0.41 ml). The 

suspension was wanned gently and then stirred at ambient temperature foT 1.5 hours 

and then ethanol {20 ml) was added to give almost complete solution. The solvent 

25 was removed under reduced pressure and the residue.was dried under vacuum. The 

solid was triturated with diethyl ether (10 ml) and filtered to give 4-(1,4-

dihydroindeno[l,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 

30 similar manner to Example 30. 
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Example64 

A mixture of methyl 4-(l,4-<iiµyc1roindeno[l,2-c]pyrazol-3-yl)benzoate 

(100 mg) and N-(2-aminoethyl)morpholhl.e (0,5 ml) was stirre(\ and heated at 150°C 

for 5 hours. The mixture was·cooled ancl washed with petroleum ether, b.p. 40-60°C 

5 (20 ml). The mixture was dissolved in a ipixture of dicbloromethane/IMS/triethyl­

amine (25:2:1) and purified by flash col~ chromatography on silica using the 

same solvent mixture as the mobile phas~. Appropriate fractions were collected, 

combined and evaporated to give a gum whjch was dissolve4 in dichloromethane, 

washed with water, then dried, filtered and evaporated to give a solid which was 
. ' . : . 

10 triturated with ether and filtered to give/V-(2-morpholinoethyl)-4-(1,4-

dihydroindeno[ 1,2-c ]pyrazol-3-yl)benzamide monohydrate, m.p. 210-214°C. 

Example65 

In a similar manner to Example 7~ · indan-1-one was reacted with 4-

15 · · cyanobenzaldehyde and the intennediate product obtained was reacted with 

hydrogen peroxide in a similar manner to Example 7b to give anintennediate spiro 

compound which was reacted with hydiazine hydrate in a similar manner to 

Example 7c to give 4-{l,4-dihydroinderi.o[l,2-c]pyrazol-3-yl)benzonitrile, 

m.p. 245°C. 

20 

Example66 

6-Methoxy-2-(4-thiomethoxybenzylidene )-1-tetralone was reacted with 

hydrogen peroxide and then with hydrazine hydrate following the general procedure 

described for examples 41-50 to give 7-~ethoxy-3-(4-methylsulphonylphenyl)-4,5-

25 dihydro-2H-benz[g]indazole (C1,H1,N203S MWt 354, M'" found, percentage purity 

by HPLC 66o/o). 

Example67 

3-Phenylindeno[l,2-c]pyrazol-4-(1.ffl-one (2.4g) was suspended in toluene ( 40 

30 ml) under nitrogen and trimethyl alumixtjum (2.2 ml of a 2M solution in heptane) was 

added at 20°C with stirring. The :Inixture was heated at 90°C for 16 hours, then cooled 

to ambient temperature and poured on to C111Shed ice (approx. 600 ml) containing 
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concentrated hydrochloric acid (30 ml). The precipitated solid was collected by 

:filtration and recrystallized from ethyl acetate With hot filtering to give 4-methyl-3-

phenyl-1,4-dihydroindeno[l,2-c )pyrazol-4-ol; m.p. l 54-155°C. 

5 Example 68 Dihydroxy 4-C4H-indeno-[1.2-cl-pyrazol-3-yl)phenylborane. 

A solution of 3-(4-bromophenyl)-4H-indeno[l,2-c]pyrazole (2.0g, 6.43 mmol) in 

10 dcy THF (50 ml) was added to a stirred suspension of potassium hydride (35% wt 

dispersion in mineral oil, 0.36Sg. 6.75mmol) in dry THF (50 ml) in an atmosphere 

of nitrogen. After 10 mi~.:~e mixture was cooled to about-78°C and tert-butyl 

lithium (1.SM 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 (l.56ml, 

15 6.75mmol)was added to the red solution and the mixture was allowed to wann up to 

room temp and stirred overnight. Hydroc~oric acid (IM, lSOml) was added and the 

solution stirred for about 30 mins and extracted with ether (3x200m1). The 

combined ether extracts were then extracted with sodium hydroxide (3xl00ml). The 

combined alkaline extracts were acidified with hydrochloric acid (2M) and the 

20 precipitated off solid was filtered and dried at the pump to give dihydroxy 4-(4H­

indeno-[l ,2-c]pyrazol-3-yl)phenylborane (602 mg, 34%). Mpt >300°C 

Example 69 4-(1H-[1JBenzotbieno[3.2-clpyrazol-3-yl)benzaldehyde. 

25 
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A solution of3-(4-broinopheµ.yl).,lH'.'[l]b~<>tb,ien<>[3,2,-c]pyrazole (4.0g, 12.2 
. . :' • ' II. . ' 

mmol) in dry THF (20(,hnl) w~ a9,deq <;Iropwi~e to a stirred suspension of potassium 

hydride (35% wt dispe,rsion in minefll]. oil, l.53g 13.4 mmol) in an atmosphere of 

5 nitrogen, maintaining the temp at aboµt 0°C. After complete addition, the reaction 

mixture was stirred fo~ abou~ 15 m~'at about-0°C then ~ooled to about -78°C. Tert­

butyl lithium (1.SM S<?lution 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 

1 O stirred at this temp for about 1 hr, all,owed to wann to room temp and stirred 

overnight. The reaction mixture was quenched by careful addition of hydrochloric . 

acid (IM, 200ml) and the two layers separated. The aqueous layer was extracted 
. . ... ··'·. .· .· . ..· ::: . ': ,: . 

with .ether (2x 200nil). The combined extracts .and the organic layer were washed 
. :· ... : .· .: .!' _:.·._:. . ...... \ ... :. · .. •·:' ._:·,. : .·. 

with saturated sodium bicarb()nate (lx200m,l), water (3x 200ml) dried (Mg80J, 
. . . . . '. . . . .. :· :. .· ·. . . . . .. : . . ·. . : . ·. : ·. . . . . ·•· . ~ . '• .· . ·: .;- . . .: . ~ ; . . . . 

15 ... filtered and the solv~t was reinoved to giye ~ ~axy red solid (l .3g) which was 
. . . . . . : . . ": . ... . . : .· : . .·. -.: . : : . . . ~.- . .•: ~'. . '. . . . . . . .. ·. . ' .. ' ' :· . . . ' . . : . .. . . 

purified by tlasl). clm>.~togi:aphy,(el~ting with 20% ~yl acetate/80% 60-80. 
. . . . ' ' . . . . . . . . . . . . 

petroleum ether) to giveA-(1H-[l)b~~thi~o[3,2-c]pyrazol-3-yl)benzaldehyde 
.. . . . . . . ~ · .. ·' . : ' . :;-; '. : : . · .. ·.. : . . . 

... (WOmg, 6%). Mpt 261.-3°~ 

20 Example 70 · 4-(lH~[l ]J3enzothieJl.~~.2-c]pyrazol~3-yl)-N-[3-Cimidazgl-l-
... ;_ 

yl)propyl]benzylamip,e trihyc1rochl~~de. 

(} 
·.~~ 

A solution of 4-(1H-[l]benzothieno[3,2-c]pyrazol-3-yl)benzaldehyde-(0. lg 

25 0.36mmol), 3-(irnidazol-l-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 triacetoxyborohyc:kide (0.084g, 0.4 mmol) was then added in one 

portion and the resulting mixture sdlred for about 16 hrs at room temp. An 
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additional portion of sodium triacetoxyborohydride (0.084g; 0.4 mmol) was added 

and the mixture stirred for another 24 hrs. The reaction mixture was poured onto a 

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 (lx25ml), dried 

(MgSOJ, filtered and concentrated in vacuo to give a waxy solid which was taken 

up in ethanol. Two drops of hydrochloric acid (cone) were added, the solution 

cooled and scratched to give a solid which was removed by filtration, dried in vacuo 

to give 4-(1H-(l]benzothieno[3,2-c)pyrazol-3-yl)-N-[3-(imidazol-1-yl)propyl] 

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

Example 71 Methyl 4-( 4-oxo-1.4-dihydroindepo[l .2-c]pyrazol-3-yDbenzoate 

H 
N-N 
~I 

0 

A mixture of methyl 4-(1,4-dibydroindeno[l,2-c]pyrazol-3-yl)benzoate (6.3g, 

15 Example 7), sodium bismuthate {3lg), glacial acetic acid (180ml) and water (60ml) 

was boiled under reflux for about 3.5 hours. A further amount of sodium bismuthate 

(33 g) was added and the mixture boiled under reflux for about 24 hours, then cooled. 

The pH of the reaction mixture was adjusted to 8 - 9 by addition of saturated soditml 

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 boiJed up in methanol 

(50ml), cooled and the solid was filtered off, then dried to give methyl 4-(4-oxo-1,4-

dihydroindeno[l,2-c]pyrazol-3-yl)benzoate, m.p. dee. 235°C. 
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. Example 72 4-0 .4-dihydroindeno[ i.2-cJnyrazol-3-yllbenzamide oxime; 
... ·~ . 

A mixtrire of 4-(1,4-dihydro~ndeno[l ,2-c ]pyrazol-3-yl)l)enzonftrile (730mg, 
. . .· . . . 

Example 65), hydroxylamine hydrochloride (0.4g). sodium carbonate (0.8g) and 

ethanol (30ml)·was-boiled under reflux·for about 16 hours. The solvent was 

removed under reduc"ed pressure at about 50°C and the residue stirred with water 

(70ml). The mixture was extracted with ethyl acetate and the combined organic 

phases dried, filtered and "e\raporirtet( ~o give ~ solid. The solid was purified by flash 

column chromatography on silica u~ing ethyl acetate as eluant to give a solid which 

10 was washed with diethyl etb~ and' dried to give 4-(l ,4~dihydroindeno[l,2-c ]pyrazol-

15 

· 3-yl)bertzamide ox:im:e, m.p;> jQ0°C; 

Example 73 3:. {4-fC2-diethyiaminoethyl)aminomethyl]phenyll-1 A-dihydroindeno 

[1.2-c]pyrazole trihydrochlonde 

H 
N-N. . I . 
~ . 

A mixture of N-(2-diethylaminoethyl)-4-(1,4-dihydroindeno[l,2-c ]pyrazol-3-

yl)benzamide (2.75g, Example 29) and dry tetrahydrofuran (lOOml) was stirred at 

room temperature under nitrogen and lithium aluminium hydride (3.4g) was added 
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portionwise~ The reactiOn. mixture was then boiled under reflux for about 2.5 hours, 

then oooled in an ice/water bath.· Ethyl acetate (1 OOml) and water (1 OOml) 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 

5 chromatography on silica using ethyl acetate/ ethanol/ triethylamine (7 : 2 : 1) as 

eluant to give a pale yellow gum. The gum was dissolved in warm ethanol (Sml), 

hydrochloric acid (cone, 0.6ml) was-added and the solvent then removed under 

reduced pressure. The gwnmy solid residue was boiled up with ethanol (lOml) and 

cooled in ice. The precipitated solid was collected by filtration, washed with ethanol 

10 and dried to give 3-{4-[(2-diethylaminoethyl)aminomethyl]phenyJ}-1,4-

dihydroindeno[l,2-c ]pyrazole trihydrochloride, m.p. 225°C. 

15 

Example 74 N-r 4-Cl ,4-Dihydroindenof l.2-clpyrazol-3-yl)phenvll 

benzeuesulphonamide. 

a) 4'-(l,4-Dihydroindeno(l,2-c]pyrazol-3-yl)aniline (1 g) was dissolved in 

dichloromethane (30 ml) and triethylamine (0.62 ml) was added. The reaction 

20 mixture was then cooled to about 0°C and benzenesulphonyl chloride (0.57 ml) 

added dropwise over 5 minutes. The reaction mixture was then warmed to ambient 

temperature and stirred for about 2 hours. A further addition ofbenzenesulphonyl 

chloride (0.57 ml) and triethylamine (0.62 ml) was made and stirring continued for 

about another 4 hours at ambient temperature. Diethyl ether (80 ml) and water (40 

25 ml) was then added. A solid precipitated which was filtered and washed with an 

aqueous solution of sodium bicarbonate (40 ml) and diethyl ether ( 40 ml). The solid 

was further purified by flash chromato~hy over silica using dichloromethane as 
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eluant. Early fractions ~ere C()ll1binec! ~ solvent remov~ in vacuo to give N-[ 4-

(1-benzenesulphonyl-l,4-dihy~inden._9[1,2-c]pyrazol-3-yl)phenyl] 
. .·· . . ~· . .. . 

benzenesulphonamide as a brown s91~~.(0.~5 g) m.p. 251-252°C, later fractions gave 
. . . . : , . ~ : . 

as a brown solid (0.76 g) m.p. 267-2~~°'C. 

b) N-[ 4-(l-benzenesulphonyl-1,4-dihy~indeno[l ,2-c]pyrazol-3- yl) 

phenyl]benzenesulphonamide (0.56 g) was suspended in methanol ( 40 ml) and a 2N 

aqueous solution of soclium hydroxid~ (5.3 ml) added at ambient temperature. A 

clear solution was obtained. The reactj.qn mixture was stirred at ambient temperature 

10 for about 20 minutes ari.d then poured ~nto a 2N aqueous solution of hydrochloric 

acid (75 ml). A colourless solid p:l,"ecipi~ted, which was collected by filtration (0.42 

g). The solid was partitioned between~~ aqueous solution of sodium bicarbonate (25 

ml) and ethyl ac~tate (25 ml), and stirred for about 30 minutes at ambient · 
: . ' . .· . . . . . . . . . . . . . . 

temperature. It was then collected by .filtration and dried in vacuo at about ·60°C to 

15 give N-[4-{l,4-dihydroindeno[l,2-c]p~µol~3-yl)phenyl]benzenesulphonamide as a· 

·'. 

20 

. . . . . ; . 

colourless solid (0.14 g) m.p. 286-288°C. 
' . . ' . 

Example 75 N-(2-Momholinoethyll~' -dihydroindeno[ 1.2-c]nyrazol-3-ylaniline 

dihydrochloride 

('o 
N~N.~ 
I 
H 

4'-(1,4-Dihydroindeno[l,2-c]pyrazol-?"'.Yl)morpholinoacetamide (1.5 g, Example 38) 

was dissolved in tetrahydrofutan (80 ~l) at ambient temperature under nitrogen and 

lithium aluminium hydride (0.6 g) was added portionwise over 10 minutes. The 

mixture was stirred at. ambient temper~ture for about 6 hours, then poured onto a 

25 saturated aqueous solution of so4ium. ~phate (75 ml) and extracted with diethyl 

ether (2 x 75.ml). The combin~d orgapic extracts were dried (N~S04) and 

evaporated in vacuo to give ~yellow 9n (2.24 s> which was purified by flash 

chromatography over silica using a ~adient of a 1 :20 to 1 :4 mixture of methanol and 
.;: . .. 
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dichloromethane as eluant. Appropriate fractions were combined and evaporated in 

vacuo to give a yellow solid (0.83 g). The solid was dissolved· in ethanol (10 ml) and 

concentrated hydrochloric acid (0.5 ml) was added. A colourless solid precipitated 

which was collected by filtration to give N-(2-morpholinoethyl)-4' -

5 dihydroindeno[l,2-c]pyrazol-3-ylaniline dihydrochloride (0.94 g) m.p. 284-285°C. 

Example 76 N-(1.4-Dibydroindeno[ 1.2-c]pyrazol-6-yll-2-mmpho_linoacetamide 

H, 
N ...... N 

~I 

a) 3-Phenyl-1,4-clihydroindeno[l,2-c]pyrazol-6-ylamine (2.0 g) was dissolved in 

10 dichloromethane (70 ml) and triethylamine (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 ambient temperature 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-l,4-dihydroindeno[l,2-

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

purification. 

b) N-(l-chloroacetyl-3-phenyl-1,4-dihydroindeno[l ,2-c]pyrazc>I-6-yl)-2-

chloroacetamide (1.0 g) was dissolved in tetrahydrofuran {30 ml) and morpholine 

20 (0.87 ml) added. The mixture was then heated under reflux for about 90 minutes, 

cooled to ambient temperature 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-(l ,4-

dihydroindeno[l ,2-c]pyrazol-6-yl)-2-morpholinoacetamide as a brown solid (0.87 g) 

m.p. 141-148°C. 

25 
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Example 77 N-C2-Morphoiinoeth,vll-3-!Wenyl-1.4-dihy<froindeno[le2-k,lpyrazol-6-

ylamine irihydrochloride 

O· N~N 
I 
H 

N-(3-Phenyl-l,4-dihydroindeno[l,2-c]pyrazol-6-yl}2-morpholinoacetamide (0.6 g) 

was dissolved in tetrahydrofuran ( 40 ml) at ambient temperature under nitrogen and 

lithium aluminiwn hydride (0.24 g) ad~ed portionwise over about 10 minutes. The 

mixture was· stirred at ambient temp~ture for about 24 hours. A further addition of 

1 O lithium aluminium hydride (0.24 g) was added and the mixture was stirred at 

ambient temperature for about another 24 hours. It was then poured onto a saturated 

aqueous solution of sodium sulphate (30 ml) and extracted with diethyl ether (2 x 30 

ml). The combined organic extracts were combjn~, dried {N~S04) and evaporated 

in vacuo to give a yellow oil which was purified by flash chromatography over silica 

15 using a 1 :20 mixture of meilianol and dichl~romethane as eluant. Appropriate 

fractions were combined and evaporated 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-

morpholinoethy1)~3-phenyl-1 ~4-dihy~oindeno[l,2-c]pyrazol-6-ylamine 

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

Example .78 4 • -Cl-Acetyl-1.4-dihydroindenof1.2-g]pyrazol-3-yl)acetanilide 

H 
\ 
N-N 
~I 

0 

N)l__ 
I 
H 
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a) 4'-(l.4-Dihydroindeno[l,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 m1). The reaction mixture was then stirred at ambient temperature 

for 2 hours under nitrogen. A colourless solid precipitated which was collected by 

5 filtration and washed with water and dried in vacuo at about 60°C to give 4' -(1-

acetyl-1,4-dihydroindeno[l,2-c ]pyrazol-3-yl)acetanilide as a colourless solid (0.84 

g) m.p. 245-246°C. 

b) 4'-(l-acetyl-1,4-dihydroindeno[l,2-c]pyrazol-3-yl)acetanilide (1.0 g) was 

suspended in methanol ( 40 ml) and a 2N aqueous solution of sodium hydroxide (1 S 

10 ml) added. The mixture was stirred at ambient temperature for about 20 minutes and 

then poured onto an aqueous solution of2Nhydrochloric acid (75 ml), a colourless 

solid precipitated which was collected by filtration and dried in vacuo at about 60°C 

to give 4'-(l,4-dihydroindeno[l,2-c]pyrazol-3-yl)acetanilide dihydrochloride (0.96 

g) m.p. 295-304°C. 

15 

Example 79 3-[ 4-(2-mor,pholinoethoxylphenvll-1.4-dihydroindeno[l .2-c]pvrazole 

('o 
~N~ 0 

A mixture of 4-(1,4-dihydroindeno[l,2-c]pyrazol-3-yl)phenol (0.76g, Example 30) 

20 4-(2-hydroxyethyl)morpholine (0.85g), triphenylphosphine (1. 71g) and 

dichloromethane (20ml) were stirre.d 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 evaporated off under reduced pressure and the residue purified by flash column 

25 chromatography on silica using ethyl acetate/ethanol (25%) to give a solid. The 

solid was triturated with diethyl ether (1 Oml) and the solid filtered, washed with 
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diethyl ether and dried at.about 6S°C tG give 3-[4-(2-morpholinoethoxy)phenyl]-1,4-.. . . . f' . . ·. 

dihydroindeno[t ,2-c ]pyrazole~ rii.p. ·1 ji6°C. · 
:· .. : R·· 

f'~ 

R2 

··;;.;, 

EX# R2 ~ i: '· .• ~3,R4,R5,R6 · Preparation Melt Point 
; •, •' .~ ' I Comments ·c 

80 4-(Ph}PHENYL CH/;· H Preo as Ex 51 245-6 
81 4-(0Ph}?HENYL CHif ·· : 'H Prep as Ex7 195-6 

.. fi .. 
. 82 4-(S02Me)PHENYL (CHJz :: 

. ·. ··: ·f~ 
R4.::iMeO Prep as Ex66 

83 3-{CO,H),4-(0H)PHEfliYL •·CHl' .. ·H Prep as Ex51 283-4 
84 3-(N~).4-(0H}P-HENYL CHJ;> H PrepasEx51 250-2 
85 3-(0CH2CONH2)PHENYL ·cH:{ H PrepasEx56 246-8 
86 4-(0CH2Ph)PHENYL ·CH~'· R4;R5 = <MeO), Prep as Ex51 110-4 
87 4-(0CH2Ph )PHENYL CHf:. R5=MeQ Prep as Ex 51 228-31 
88 4-(0H)PHENYL ·cHf R4, R5 = (Me0)2 . Prep as Ex 13 250-4 

3-(CONH(CH2)2MOR),4- ·.·:.;,·:.,, 

89 (OHllPHENYL '. ·CH2: H Prep as Ex40 160 (dee) 
. .. ·=, 

3-{CONH(CH2}2NE~),4-
. . . ,~. ... 

90 (OHlPHENYL 
CH~· H . Prep as Ex 40 210 (dee) 

91 4-(Br)PHENYL CH~:. H Prep as Ex7 2n-9 
92 4-(0H)PHENYL CH2: · R4=Me0 Prep as Ex 13 256-60 

93 4-(CONH(CH;i}aNE~) c~k- H Prep as Ex39 M+388 PHENYL 
4-(CONH{CH:i)20Me) ~::•=: . 

Prep as Ex39 94 cH··. H M+333 PHENYL . -~. 

4-(CONH(4~N92Ph)) ::.~ : 

95 CH2· H Prep as Ex39 M+396 
PHENYL ' . · .. -~··· . 

96 4-(0H)PHENYL c11~··· R5=Me0 Prep as Ex 51 237-40 
4-{CONH(CH2)2NE(z) :~tk'·;· 

.. 
Prep asEx2.9 212-4 97 R4 = NH2 PHENYL ,•,.: 

98 4-(Br)PHENYL ·is;~;·.·.· H Prep as Ex 1-6 287-9" 
99 4-(0H)PHENYL ·cH;;, R3,= O(CH2)20Me Prep as Ex 51 197-8 

100 4-(S02NH(Cl'.f2)2MOR) . cf~·~: H Prep as Ex7 218-20 PHENYL 
4-(S02NH(CH~)20Me} 

·;·:·.-·· . -
101 PHENYL ¢8,~·:. H Prep as Ex7 184-6 

102 3-(CH2NMez}~4-(0H) 
PHENYL ' ·cBi·· 

'• • L ~· '• 

H Prep as Ex51 183-7 

103 4-(0H)PHENYL CH2: R3~0(CHz1MOR Prep as Ex51 280 (dee) 

104 4-(S02NH(CH2l2NElz) 
PHENYL . 

. ;,. . '·( ,,~ : . 

9~2. H Prep as Ex7 192-6 

105 4-(0CH2CONH,) CH; R3=0(CH.,),0Me Prep as Ex56 234-6 
: .. ·. . . ... ~ 

:_-:· 

. ·.· .. 
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-1~-.. 
PHENYL 

108 4-(0H)PHENYL CH2, 
R4={0H), Prep as Ex51 96-100 

R5=0(CH2)20Me· 
107 4-(0H)PHENVL C::H, R4=0(CH2'20Me Prep as Ex51 75-81 

108 4-(CONH(CH2hNHEt) 
Cl-lz. H Prep as .Ex 40 230; 

PHENYL 

109 4-(CONHCH2-2-
CH2 H Prep as Ex40 222-6-

PYRFOPHENYL 
110· 4-(0CH2CONH2)PHENYL CH2 R3=0H Prep as Ex 51 220 
111 4-(0CH2CO..H}PHENYL CHz H Prep as Ex34 250-3 

Example 112 3-[2-(2H-1.2.3.4-Tetraazol-5-yl)+nyridyl]-4.5-dihvdro-2H­

benzo[g)indazole 

4-(4,S-Dihydro-2H-benzo[g]indazol-3-yl)-2-pyridinecarbonitrile (SOmg, 

5 0.184mmoL) was dissolved in SmL ofTHF. To this was added 900mg (15eq) 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 at this point; the reaction was allowed to cool to room temperature: The 

solvent was removed under reduced pressure. The residue was dissolved in 

10 dichloromethane (SmL) and to this was added excess lN 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 

EXPER!MENTALS FOR EXAMPLES 113-159 

15 Tricyclic pyrazoles, ureas and carbamates. 

LC conditions (analytical run>: 
Colunm: PECOSPHBRB, C18, 3µm, 33x4.6mm 

' 

Gradient: 

20 

From 100% pH 4.5, SOmM NH..OA~O to 100% CH3CN in 4.5 

minutes 

. Flow rate: 3.SmUmin 

LC/MS purification conditions: 

Column: 

25 Gradient: 

Hypersil®BDS, C18, 5°, 100x21.2 mm 

Generally from 100% pH 4.5, SOmM ~OAc!HzO to 1000/o ~CN 

in 8.S minutes but varied depending upon required separation. 
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Flow rate: 25mLJmin· 

.:· ·: 

Melting points: ;.· i 
~ .. ;. :·. 

Were recorded on an Electrothennal 91 QC): melting point microscope in open 
. . -!'" . . 

5 capillaries and are uncorrected. 

~ 

IR spectra were recorded on a Hewlett ~a.9kard Nicolete Impact 400 FT -IR 

spectrophotometer using KBr pellets. ~ly the strongest and most significant bands 

10 are reported. : :·· 

OH 

.·· ·. ·. 
··:!; ,.· 

3-(4-Isocyana:tophenyD-1.4-dihydroinden~[l.2-c]pyrazole. 2: To a solution of 4-

(l,4-dihydroind~oCl,2~~]p~ol-J-yl}b~~i~ acfd 1 (5.8 g,~20.99 mrnol) fu DMF 
:. 't ; ~ : . . . 

(200 mL) were added diphenylphospho:ryl azide (5.22 mL, 23.09 mmol) and E~N 
. . . . ? . . . 

15 (3.35 mL, 23.09 mmol)~ The reaction ~~ture was heated to about 80 °C for about4 

20 

h. until no more N2 gas evolution was obs.erved. The off~white precipitation was 

filtered off and washed with EtOAc (3x~ ~) and E(zO (3x5 mL). The solid was 

dried under vacuum to give quantitativ~ yield of 2 that was used in the next step 

without ftntherpurification. Mp 338-3~9 :c. IR (KBr) 213~, 1723)582,1520 

2 
N 
~o 
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,·Examples 113-121 

General procedure for 0-substituted N-[ 4-(1,4-dihydroindeno[l,2-c ]pyrazol-3-

yl)phenyl]carbamates: To a solution of an appropriate alcohol in THF was added , 

NaH (12 eq.) and the reaction mixture was stirred for about 45 min. at about 20 °C. 

5 Solid 3-(4-isocyanatophenyl)-l,4-dibydroindeno[l,2-c]pyrazole, 2 was added. The· 

reaction mixture was stirred for about 3 hours at about 45 °C. 2 M HCl was added 

until pH = 7 and the crude material was extracted into EtOAc. Purification by flash 

chromatography (CH2Cl2'Me0H) gave the pure carbamate 3. 

10 ,Example 113: 

2-(Diethylamino)ethylN-[4-(l,4-dihydroindeno[l,2-c]pyrazol-3-yl)pbenyl] 

carbamate: 

To a solution ofN,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 

15 stirred at about 20 °C for about 1 hour then solid 3-( 4-isocyanatophenyl)-1,4-

dihydroindeno[l,2-c ]pyrazole, 2 (58 mg, 0.22 mmol) was added. The reaction mixture · 

was heated to about 45 "C for about 3 hours. The reaction mixture was quenched by. 

addition ofH20 and the product was extracted into EtOAc. The crude material was .· 

purified by flash chromatography on Si02 (MeOWCHiCl.z, 10/90) to give 51 mg 

20 (62%) of pure product. LC/MS 391 (M+ 1); LC retention time 2.68 minutes. 

Example 114: 

2-MorpholinoethylN-[4-(l,4-dihydroindeno[l,2-c]pyrazol-3-yl)phenyl]carbamate: 56 

mg (66%) of pure product was isolated. LC/MS 405 (M+l); LC retention time 2.69 

25 minutes. 

Example 115: 

3-(Dibenzylamino)propyl N-[ 4-(1,4-dihydroindeno[l ,2-c]pyrazol-3-yl)p~~yl] 

carbamate: 34 mg (35%) of pure product was isolated. LC/MS 530 (M+l); LC 

30 retention time 4.18 minutes. 
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1·1 
Example 116: ;,;· 

~ J· I 

2-[Ethy1(2-hydroxyethyl)amino]ethyl N~f4-(1;4-4ihydroindeno[l ,2-c]pyrazol-3-

yl)phenyl]carbamate acetate salt: 19 mgf~~6%) of pure product was isolated. LC/MS 
• . :r.I . • 

407 (M+ 1 ); LC retention time 2.65 minJtes• 
. ;··t .. 

. :. ": 

~r {. 
' ~ 

; : ~-

Example 117: · :1: .. 
,; 

2-[[2-(Dimethylamino )ethyl](methyl)anWio ]ethyl N-[ 4-(1,4-dihydroindeno[l,2-

c]pyrazol-3-yl)phenyl]carbamate ace~t;f~·~t: 32 mg (42%) of pure product was 
. :r 

isolated. LC/MS 420 (M+l); LC retentiqll, time 2:80 minutes. 
~- : 

· Example 118: / : .. 
:: 

1-Methyl-2-propoxyethyl N-[ 4-(1,4-dihydroindeno[l,2-c ]pyrazol-3-
· t ;· 

yl)phenyl]carbamate: 42 mg (59%) ofpWeproduct was isolated. LC/MS 392 (M+l); 

LC retention time 3.60 minutes. 
:•, 

Example 119: .. · .d ;: . . ,: ·. 
2-(1-Methyltetrahydro-1H-2-pyrrolyl)e$ylN-[4-(1,4-dihydroindeilo[l,2-c]pyrazol-3-

' .... 

yl)phenyl]carbamate: 4 mg (7 %) ofpur.e.product was isolated. LC/MS 403 (M+l); LC 

retention time 2.81 minutes. 
.. , 

Example 120: 

2-[2-(Dimethylamino )ethoxy]ethyl N-[4-{1,4-dihydroindeno[l ,2-c ]pyrazol-3-

yl)phenyl]carbamate aeetate salt: 32 mg (43%) of pure product was isolated. LC/MS 
. ~. 

407 (M+ 1 ); LC retention time 2.62 mll,lw:es. 

Example 121: 

2-(Diethylammo)-1-methylethyl N-[ 4-{1,4-dihydroindeno[l,2-c ]pyrazol-3-

yl)phenyl]carbamate acetate salt: 7 ~'.(9%) of pure JD"Oduct was isolat~_. LC/MS 405 

(M+ 1 ); LC retention time 2.84 minutes..· 

.. 
l 
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General procedures for N-substituted N-[ 4-(1,4-dihydroindeno[l,2-c ]pyrazol-3-

5 yl)phenyl]ureas 4: To a suspension of3-(4-isocyanatophenyl)-1,4-

dihydroindeno[l,2-c]pyrazole, 2, in toluene was added EtsN (5 eq.) and an 

appropriate amine (5 eq.). The reaction mixture was stirred at about 95 °C for 0.5 to 

5 homs. The solid was filtered off and washed with EtOAc and EizO and dried in 

vacuum to give the desired urea 4. 

10 

Example 122: 

N-[2-(Diethylamino )ethylJ-N'-[ 4-(1,4-dihydroindeno[l ~-c ]pyrazol-3-

yl)phenyl]urea: A suspension of of 3-(4-isocyanatopbenyl)-1,4-dihydroindeno[l~­

c]pyrazole, 2 (75mg, 0.274mmol), BtsN (0.191mL,1.37 mmol), N,N-

15 diethylethylenediamine (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+ l); LC retention time 2.76 minutes. 

20 Example 123: 

N-[4-(1,4-Dihydroindeno[l,2-c ]pyrazol-3-yl)phenyl]-N'-(2-morpholinoethyl)urea 84 

mg (76%) of pure product was isolated. LC/MS 404 (M+ l); LC retention time 2.50 

minutes. 
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NJ-[ 4-(1,4-Dihydroindeno[l,2-:c1Pyrazd,l"'.3-yl)phenyl]-l-piperidinecarboxamide 32 mg 

(49%) of pure product was isolated. LC:;(¥s 359 (M+l); LC retention tinle 3.36 
'(.: 

minutes. ·; ·, 

f 
i' 
~- . 

Example 125: i,. 
:~ ., 

N-[ 4-(1,4-Dihydroindeno[l ,2-c ]pyrazql~3-yl)phenyl]-N-[2-( dimethylamino )-1-

methylethyl]urea: 57 mg (55%) ofpur~product was isolated. LC/MS 376 (M+l); 
. . . :1= \.. . . 

LC retention time 2; 72 minutes. ; 

Example 126: 

N-[ 4-(1,4-Dihydroindeno[l,2-c ]pyrazo)~3-yl)phenyl]-N-tetrahydro-2-

j\iranylmethylurea: 57 mg (56%) orptif~productwas isolated. LC/MS 375 (M+l); 

LC retention time 2.98 minutes. 

Example 127: 

N-[4-(1,4-Dihydroindeno[l,2-c ]pyrazQl-3-yl)phenyl]-N-(2-furylmethyl)urea: 66 mg 

(65%) of pure product was isolated. L~lMS 371 (M+ l); LC retention tillle 3.34 

minutes. 

Example 128: 

N-(1,3~Benzodioxol-5-ylmethyl)-N-[+(l,4-dihydroindeno[l,2-c]pyrazol-3-.' 
yl)phenyl]urea: 75 mg (64%) of pure product was isolated. LC/MS 425 (M..f.1); LC 

retention time 3.45 minutes. 

Example ]29: 

N-Cyclobutyl-N-[4-(1,4-dihydroinden.p[l,2-c]pyraZol-J-yl)phenyl]: 60 mg (64%) of 

pure product was isolated. LC/MS 345 (M+l); LC retention time 3.28_~utes. 
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,Example 130: 

N-[ 4-(1,4:..Dihydroindeno[l.).-c]pyrazol-3-yl)phenyl]-N'-{2-piperidinoethyl)urea 

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-(l,4-dihydroindeno[l,2-c]pyrazol-3-yl)phenyl]urea: 47 mg (45%) of 

pure product was isolated. LC/MS 381 (M+ 1 }; LC retention time 3.40 minutes. 

10 Example 132: 

N-[ 4-(Diethylamino)butyl]-N'-[ 4-(1,4-dihydroindeno[ 1.2-c ]pyrazol-3-yl)phenyl] 

urea: 62 mg (54%) of pure product was isolated. LC/MS 418 (M+l); LC retention· 

time 2.76 minutes. 

15 Example 133: 

N-[4-(1,4-Dihydroindeno[l,2-c]pyrazol-3-yl)phenyl]-N'-[2-(2-thienyl)ethyl]W"ea: 6s· 
mg (59%) of pure product was isolated. LC/MS 401 (M+l); LC reterition time 3.44 

minutes. 

20 Example 134: 

N-{3-(Diethylamino )propylJ-N-[ 4-(1,4-dihydroindeno[ 1,2-c )pyrazol-3-

yl)phenyl]urea: 50 mg (45%) of pure product was isolated. LC/MS 404 (M+l); LC 

retention time 2. 73 minutes. 

25 Example 135: 

N-[4-(1,4-Dihydroindeno[l,2-c]pyrazol-3-yl)phenyl]-N'-[(l-ethyltetrahydro-1H-2-

pyrrolyl)methyl]urea: 53 mg { 48%) of pure product was isolated. LC/MS 402 · 

(M+ 1); LC retention time 2.89 minutes. 
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Example l 36: 

N-(2,S-Difluorobenzyl)-N'-[4.,(l,4-dihy!;lro~ndeno[l,2-c]pyrazol-3-yl)phenyl]urea: 15 

mg (13%) 9fpureproductwas isolated. ~C/MS 417 (M+l); LC retention time 3.50 

min 

Exainple 137: 

N-[ 4-(1,4-Dihydroindeno[l,2-c ]pyrazol-3-yl)phenyl]-N'-[2-(2-

hydroxyethoxy)ethyl]urea: 34 mg (33%) of pure product was isolated. LC/MS 379 

(M+ 1); LC retention time 2.66 min 

Example 138: 

N-(4-(1,4-Dihydroindeno[l,2-.c]pyrazol .. ~"'.yl)phenyl]-N' ... [2-hydroxy-l­

(hydroxymethyl)ethyl]urea: 4 mg (1 %) of pure product was isolated. LC/MS 365 . 

(M+l); LCretention time 2.48 min 

Example 139: 

N-[4-(1,4-Dihydroindeno[l,2-c]pyrazol-:3-yl)phenyl].;.N'-(2,3-dihydroxypropyl)urea: 

8 mg (8%) of pure product was isolated. LC/MS 365 (M+l); LC retention time 2.54 

min 

Example 140: 

NI-[ 4-(1,4-Dihydroindeno[l ,2-c ]pyrazol-3-yl)phenyl]-4-(2-pyridyl)-1-
. .. . . 

piperazinecarboxamide: 68 mg (71 %) of pure product was isolated. LC/MS 437 

(M+l); LC retention time 3.13 minutes. 

Example 141: 

N'-[4-(1,4-Dihydroindeno[l,2-c]pyrazol-:3-yl)phenyl]-N-[3-(dimethylamino)propyl]­

N-methylurea: 54 mg (63%) of pure product was isolated. LC/MS 390 (lyf+ l); LC 

retention time 2.60 minutes. 
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Nl-[ 4-(1,4-Dihydroindeno[l ,2-c ]pyrazol-3-yl)phenyl]-l-azetanecarboxamide: 48 mg 

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

minutes. 

Example 143: 

Nl-[4-(l,4-Dihydroindeno[l,2-c]pyrazol-3-yl)phenyl]-4-(4-fluorophenyl)-1-

piperazinecarboxamide: 63 mg (63%) ofpure product was isolated. LC/MS 454 

(M+l); LC retention time 3.53 minutes. 

Example 144: 

N-Benzyl-N'-[ 4-(l ,4-dihydroindeno[l,2-c]pyrazol-3-yl)phenyl]-N-methyl1lrea: 60 · 

mg (69%) of pure product was isolated. LC/MS 395 (M+l); LC retention time 3.41 

minutes. 

Example 145: 

N-[4-(l,4-Dihydroindeno[l,2-c]pyrazol-3-yl)phenyl]-N-ethyl-N-(2-

hydroxyethyl)urea: 50 mg (63%) of pure product was isolated. LC/MS 363 {M+l); 

LC retention time 2.78 minutes. 

Example 146: 

Nl-[4-(l,4-Dihydroindeno[l,2-c]pyrazol-3-yl)phenyl]-4-(2-methoxyphenyl}-l­

piperazinecarboxamide: 49 mg (48%) of pure product was isolated. LC/MS 464 (M- · 

1); LC retention time 3.45 minutes. 

Example 147: 

N'-[4-(1 ,4-Dihydroindeno[l,2-c ]pyrazol-3-yl)phenyl]-N-[2-(dimethylamino )ethyl]­

N-methylurea: 55 mg (67%) of pure product was isolated. LC/MS 376 (M+l); LC 

retention time 2.48 minutes. 
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Example 148: 
•·,· 

Nl-[ 4-(1 ;4;.Dihydroindene>[l,2-c]pyraz9h;J .. yl)p~enyl]-4~methyl-l-

piperazinecarboxamide: 16 mg (20o/o)e>{t\ire product was isolated. LC/MS 374 
·. ··. '<.! 

(M+ 1); LC retention time 2.48 minu~~.) 

Example 149: .,_, 

Nl-[ 4-(l,4-Dihydroindeno[l,2-c]p~}l3-yl)pheny1]-4-( 4-hydroxyphenyl)-t-. 
. . . ~ . 

piperazinecarboxamide: 11 mg (11 %) of pure.product was isolated. LC/MS 452 

(M+ 1 ); LC retention time 3.04 minutes. '. 

Example 150: 

Nl-[4-(1,4-Dihydroindeno[l,2-c]pyrazo!~3 .. yl)phenyl]-4-[(E)-3-phenyl-2-propenyl]-

1-piperazinecarboxamide: 47 mg (45%)'9fpure product was isolated. LC/MS 476 · 

(M+l); LC retention time 3.26 minutes.·· 

Example 151: 

Nl-[ 4-(1,4-Dihydroindeno[l,2,.c]pyraz~k3-yl)phenyl]-4_-phenyl-l-
. . . ' . . . 

piperazinecarboxamide: 46 mg (48%) ofpurepro<iuct was isolated. LC/MS 436 
: . . . 

(M+l); LC retention time 3.58 minut~. 

Example 152: 

N-[4-(1,4-Dihydroindeno[l ,2-c]p~h3-yl)phenylJ-N,N-cli(2-methoxyethyl)urea: 

31 mg (37%) of pure product was isolat~d. LC/MS 407 (M+ 1); LC retention time 

3.2S minutes. 

Example 153: 

N'-[ 4-(1,4-Dihydroindeno[l ;2-c ]pyrazo\ .. 3-yl)phenyl]-N-(2,3-dihydroxypropyl)-N- · 

methylurea: 36 mg (43%) ofpureprod~ct was isolated. LC/MS 379 <M-i:l); LC 

retention time 2.62 minutes. 
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Example 154: 

N,N-di[2-(Diethylamino )ethyl]-N-[ 4-(1,4-dihydroindeno[l,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-Dihydroindeno[l ,2-c ]pyrazol-3-yl)pbenyl]-N'-(2-pyridylmethyl)urea: 38 

mg (45%) of pure product was isolated: LC/MS 382 (M+l); LC retention time 2.85 

minutes. 

Example 156; 

N-[ 4-(1,4-Dihydroindeno[l,2-c]pyrazol-3-yl)phenyl]-N'-(3-pyridylmethyl)urea: 26 

mg (31%) of pure product was isolated. LC/MS 382 (M+l); LC retention time 2.70 

minutes. 

Example 157: 

N-[4-(1,4-Dihydroindeno[l,2-c ]pyrazol-3-yl)phenyl]-N-( 4-pyridylmetbyl)urea: 43 

· mg (51 o/o) of pure product was isolated. LC/MS 382 (M+ 1); LC retention time 2.69 

min 

Example 158: 

N-[4-(l,4-Dihydroindeno[l,2-c]pyrazol-3-yl)phenyl]-N'-(2-hydroxyethyl)urea: 7 mg 

(8%) of pure product was isolated. LC/MS 335 (M+l); LC retention time2.57 

minutes. 

Example 159: 

N-[4-(1,4-Dihydroindeno[l,2-c]pyrazol-3-yl)phenyl]-N'-[7-

(dimethyla:m.ino)heptyl]urea: 57 mg (48%) of pure product was isolatei:I .. LC/MS 432 

(M+I); LC retention time 2.85 minutes. 



5 

10 

W000/27822 

Examples 160-209 

Synthesis of the compo~d 

(X=C~orO) 

126 

1)~N-t 

(cxrdlicnf) 
.. ·_:;. 

PCT/US99/26105 

15 assay: ca. 85% . 

20 

* condition A: in EtOh. r.t. (for allphatoc primary amines) 
condition B: p-TSA (cat;) in toluene, reflux .{for secondary or 
aromatic amines) .: · 

.. 
Entry x NRR' Condition Yield 

160 CH2 NHn-C12H25 A 
44% 

(360mg) 
.. 

78% 
161 CH2 HN..........,;.9Me A (480mg) . .-·. ,. 

74% 
162 CH2 HN~ A 

(430mg) 

163 CH2 HN~ A 38% 
(130mg) 

164 CH2 ~N-0 A 
73% 

{480mg) ··(10 82-% 
165 CH2 

.. 

A HN~N .. (350 mg). 

166 CH2 HN~ .. A 
87% 

{370mg) 
HN ., ~ .. 

21 % 167 CH2 '(~ B (80mg) 
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168 CH2 

169 CH2 

170 CH2 

171 CH2 

172 0 

173 0 

174 0 

175 0 

176 0 

177 0 

178 0 

179 0 

180 s 

181 s 

182 s 

183 s 

184 s 

185 s 

186 CH2 

·._i'.,'· !'. 

: ~:. 

• ·! .. :~-ff"= 
'·,r.'· 

HN-0 

HN"'O 
HN"O 

HN-0 
H~NMei 
HN N 
'f NH CHCI) 
N~ 

HN~•• 
"=I 

H-0 
H-0 

H~ .. 

NHiso-Pr 

B 

B 

B 

B 

A 

B 

B 

B 

B 

B 

B 

B 

A 

A 

B 

·B 

B 

B 

A 

. PCT/US9912610S 

77% 
(300mg) 

21% 
(SO mg) 

52% 
(210mg) 

62% 
(250mg) 

52% 
(190mg) 

73% 
(400mg) 

60% 
(390mg) 

68% 
(440mg) 

62% 
(440mg) 

33% 
(2l0mg) 

52% 
(330mg) 

47% 
(320mg) 

61 % 
(430mg) 

30% 
(130 mg) 

58% 
(370mg) 

66% 
(420mg) 

60% 
(240mg) 

60% 
(380mg) 

62% 
(360mg) 
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.· ~128 
-=:{ : 

}j":;_ 

-~rY, 
50% 

.~; ,,·:: 

187 CH2 NHcyC:~R A (290mg) 
·::-:.'!-
; .. -~ 
lh- . 
. -.~\: 
:.-·,:·< 

52% 
188 CH2 NHn-H~ A 

(320mg) . -:".:;. ,_· .. 
~-~ .: 
.•.;. -~ . 

HN~H 
A 

53% 
189 CH2 

(350mg) 
·'°" 
~ .. 

0 30% 190 CH2 B 
(190mg) . 

.... 

N~-~e B 76% 191 CH2· 
(SOOmg) <> 

.. ) 

:···:.. 

Qo B 56% 192 CH2 .. 
(360mg) 

.... 

. . 

-0- 22% 
193 CH2. HN OMe B (140mg) 

. · ...... · 

HN--d-OH B 
53% .. 

CH2 (360mg) 194 - . .. . •. ~ :: . 

-0 71% 195 CH2 HN B (460mg) -
:.••· N 

54% 
196 CH2 HN-0 B (350mg) 

... , ... 

-0 A 
64% 197 CH2 (430mg) HN .. 

HN ''N 
48% 

198 CH2 't'NH B 
(300mg) r,t~· .. 

HNis B 51% 
199 CH2 -~:J (340mg) 

,,: 
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200 0 

201 0 

202 0 

203 0 

Entry x 

204 CH2 

205 CH2 

206 CH2 

207 CH2 

208 CH2 

209 CH2 

Example A 

·' : ·:·. -~'.i; 
.·.;·.· 

.,/: 

0 
HN-CN 
HN~NM . e2 

HN-...../"-0 (2HCL) 

NRR' 

HN.......,-/'b (2HCI) 
\...../ 

NJ 
{=)Me 
H-0 
H-0 
HN"-0 

PCT/US99/26105 

B 73% 
(460mg} 

B 5% 
(430mg) 

A 
5% 

(350mg) 

82% 
A (700mg) 

Condition Yield 

A 
69% 

(600mg) 

B 65% 
(400mg) 

B 
53% 

(260mg) 

B 
35% 

(180mg) 

B 73% 
(380mg) 

B 
63% 

(340mg) 

The use of compounds of the present invention in the manufacture of 

pharmaceutical compositions is illustrated by the following description. In this 

description the term "active compound" denotes any compound of the invention but 
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r~ : 
particularly any compound which is the Q~Bl product of one of the preceding 

~:t.. ; 

Examples. 
f· t 
;·1. 

~- ~ 

~ ,:: 
i ~i 
!"": :.i:·: 

a) Capsules i' 
~= .;, 

PCT/US99/l6105 

5 In the preparation of capsules, 1 oi~arts by weight of active compound and 240 
·.·· . it.. 

parts by weight of lactose are de-a~g~t¢d and blended. The mixture is filled into 

hard gelatin capsules, each capsule con~ a unit dose or part of a unit dose of 
. . . .: .. 

active compound. 
~--.~. 

10 b) Tablets 
L -: 

15 

·Tablets are prepared from the foijqviring ingredients. 
·: r . 

·Active compound 

Lactose 

Maize starch 

· Polyvinylpyrrolidone 

Magnesium stearate 

·.:: . 

~ . 
'. 

\ : 

Parts by weight 

10 

190 

22 

10 

3 

The active compound, the lactos~ and some of the starch are de-aggregated, 

20 blended and the resulting mixtUre is grapqlated with a solution of the polyvinyl-
.;. 

pyrrolidone in ethanol. The dry gran~~ i~ blended with the magnesium stearate and 

the rest of the starch. The mixture is th~ c.ompressed in a tabletting machine to give 

tablets each containing a unit dose or a Part of a unit dose of active compound. 

25 c) Enteric coated tablets 

Tablets are prepared by the methe>d described in (b) above. The tablets are 

enteric coated in a conventional mann~ using a solution of 20% cellulose acetate 

phthalate and 3% diethyl phthalate in eth~ol:dichloromethane (1:1). 

30 d) Sup;positories 

Jn the preparation of suppositorie,s, .100 parts by weight of active compound is 

incorporated in 1300 parts by weight of triglyceride suppository base and the mixture 
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formed into suppositories Cach containing a therapeutically effective amount of active 

ingredierit. 

While this invention has been particularly shown and described with 

references to preferred embodiments thereof, it will be understood by those skilled in 

5 the a.rt 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 recognise or be able to ascertain using no more 

than routine experimentation, many eqllivalents to the specific embodiments of the 

invention described specifically herein. Such equivalents are intended to be 

10 encompassed in the scope of the claims. 
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5 1. A method of inhibiting protein ki~e activity comprising the administration 

of a compound rep.resented by.thJ·tormuli:' •· 
. • ·~? ~ . 

·I . 
,....N N . 

I 
Ra R1 

and pharmaceutically acceptable salts th~of in which 

10 X represents a) substituted methylene ,by:carbonyl, c) oxygen, d) a group of· 

formula-O=NOR7 in which R7·reP~erl~ Hor a Cl-4 alkyl group, e) a group of 

formula NRs in which Rg represents H, ~optionally substituted C1.4 alkyl group 

or optionally substituted' phenyl, f) a. gro,up of formula {CH2 )a in which n is 1, 2 or 

3, or g) a group of formula S{O)p in w~ch p is 0, 1 or 2; 

15 R, represents H; 

~represents aryl, pyridyl, thienyl, furyl or pyrrolyl each of which is optionally 

substituted; 

RJ, R4, Rs and R6 independently represent a) H, b) halo, c) a C1-6 alkyl group 

optionaUy substituted by one or more of the following: hydroxy, halo or an amino 

20 group of formula NRbRj wherein Rb and Rj are as defined below, d) a C,., alkoxy 

group optionally substituted by on~ orµiore of the following: hydroxy, halo or an 

amino group of formula NRbRj wh~il?-Rh and Rj are as defined below provided 

that these groups are not attached to· tq.e ·carbon which is attached to the oxygen of 

the alkoxy group, e) optionally substituted phenoxy, f) hydroxy, g) a group formula 

25 CORa in which Ra represents hydroxy, a Ci-6 alkoxy group or Ra represents a 

group of formula NRb Re in which RI?. and Re independently represent hydrogen, a 

Ct-6 alley! group or phenyl wherein the alkyl group and phenyl are optionally 
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4.~a 

substituted by one or more of the following: hydroxy or an amino group of fonnula 

NRhRj wherein Rb and Rj independently represent hydrogen or a Ct-6 alkyl group 

or wherein Rh and Rj together with the nitrogen atom to which they are attached 

represent a five, six or seven membered saturated heterocyclic ring which optionally -

5 contains an additional hetero atom selected from 0, S or N and is optionally 

substituted by a C1-6 alkyl group, h) a group of formula 'NRd Re in which Rd and 

Re are independently selected from hydrogen, a CI-12 alkyl group, a CJ-12 

cycloalkyl group or phenyl or a group of formula CORfwherein Rf represents 

hydrogen, a Ct-12 alkyl group, a CJ-12 cycloalkyl group, a phenyl C1-6 alkyl 

10 group or phenyl wherein in each case the alkyl group, the cycloalkyl group arid 

phenyl are optionally substituted by one or more of the following: halo, hydroxy , 

nitro or an amino group of fonnula NRhRj wherein Rh and Rj are as defined above 

i) a group of formula O(CH2)m Rg in which mis 2, 3, 4 or 5 and Rg represents 

hydroxy or a group of formula NRdRe in which Rel and Re are as de.fined above; or. 

15 Rg represents a group of formula CORa wherein Ra is as defined above and m is 1, 

2, 3, 4 or 5, j) nitro, k) optionally substituted phenyl Ct-6alkyl,1) optionally 

substituted phenyl C 1-6 alkoxy m) cyano or o) a 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 Ct-6 alkyl group, a Ct-6 alkoxy 

20 group or halo, 

25 

with the provisos that 

1) when X represents carbonyl or a substituted methylene, Ri is hydrogen and 

2) 

R3, R.4. Rs and R6 each represent hydrogen, then R2 is not pyridyl, phenyl 

or phenyl substituted by C1:.2 alkyl, a halogen atom, a lower alkoxy group, a 

hydroxyl group or an amino group; and 

when Xis a group of formula (Clii )0 in which n isl, 2 or 3, Rt is hydrogen 

and two of R3, R.4, Rs and R6 independently represent hydrogen, halogen 

having an atomic weight of about i9 to 361 Ct-4 alkyl, Ct-4 alkoxy or 

tritluoromethyl and the other two represent hydrogen, then R2 is not thienyl, 

30 furyl, pyrrolyl, pyridyl, each of which is unsubstituted, or phenyl having two 
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1~ 

or less substituents whereiri the supstituents. ai"e halogen having an atomic 

weight of about 19 to 36, Ct-4 alkyl, Ct-4 alkoxy or trifluoromethyl; 

to said kinase in sufficient concentration to inhibit the enzyme activity of said 

kinase. 

2. 

3. 

4. 

s. 

6. 

7. 

8. 

The method of Claim .l wherein said protein kinase is a tyrosine kinase. 

The method of Claim 2 wherein said tyrosine kinase is either a receptor 

tyrosine kinase or a non-receptor tyrosine kinase. 

The method of Claim 3 wherein sai~ tyrosine kinase is selected from the 

group consisting ofKDR, flt-1, T~2. Lek, Src, fyn and yes. 

The method of Claim 1 wherein the activity of said tyrosine kinase affects 

angiogenesis. 

The method of Claim 5 ~herein the inhibition of said tyrosine kinase is anti-

angiogenic. 

The method of Claim 6 wherein said inhibition of said tyrosine kinase 

inhibits the progression of a disease state selected from the group consisting 

of cancer, arthritis, atherosclerosis, psoriasis, hemangioma, myocardial 

angiogenesis, coronary a,ndcerebral collateral vascularizatio~ ischemic 

limb angiogenesis, corneal disease, rubeosis, neovascular glaucoma, 

macular degeneration, retinopathy of prematurity, wound healing, ulcers, 

Helicobacter related disef!SeS, fractures, endometriosis, diabetic retinopathy, 

cat scratch fever, and thyroid hyperplasia. 

The method of Claim 2 wherein th~ ~ctivity of said tyrosine kinase affects 

vascular hyperpezmeability or the production of edema. 
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9. The method of Claim 8, wherein the inhibition of said tyrosine kinase is 

antiedem.atous. 

10. The method of Claim 9, wherein the inhibition of said tyrosine kinase 

inhibits the progression of a disease state selected from the group consisting 

ofbums, trauma, chronic lung disease, stroke, polyps, cysts, synovitis, 

psoriasis, chronic and allergic inflammation, macular degeneration, diabetic 

retinopathy, retinopathy of prematurity; ovarian hyperstimulation syndrome, 

pulmonary and cerebral edema, keloid, fibrosis, cirrhosis, carpal tunnel 

10 ·syndrome, adult respiratory distress syndrome, ascites and tumor-associated 

15 

effusions and edema. 

11. The method of Claim 2 wherein the inhibition of said tyrosine kinase has an 

anti-tumor effect. 

12. The method of Claim 2 wherein the inhibition of said tyrosine activity is 

associated with anti-fertility or abortifacient effects. 

13. Compounds of fonnula I and phannaceutically acceptable salts thereof in 

20 which: 

X represents a group of formula S(O)P in which p represents 0,1or2; 

R1 represents H ; 

R2 represents aryl, pyridyl, thienyl, furyl or pyrrolyl each of which is 

optionally substituted; and 

25 R3, R.4. Rs, and R6 are as previously defined; 

with the provisos that 

30 

1) when Rt, RJ, R4, Rs and R6 each represent hydrogen and X 

represents S02, then R.i does not represent phenyl and . -

2) when X represents San~ Rt •.. R:3. R4, Rs and R6 each represent 

hydrogen, then~ does not represent 2,4-dichlorophenyl . 
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14. Compounds according to Claim t~·in which~ represents optionally 

substituted pheriyl, naphthyl, :opti~µally substituted tbienyl, optionally 
. ;~;.. . . . 

substituted pyridyl, optionally su~~tituted furyl, or optionally substituted 
pyrrolyl. . j"( . ·. . . 

.. 
5 .: ·; 

' 
15. Compounds accorQing Claim 13 ffi which 

R2 represents 2-thienyl, 3-thienyl,:~-furyl, 3-furyl; 2•pyridyl, 3-pyridyl or 4-

pyridyl each of which is .optional~y substituted, naphthyl and optionally 
. r . 

mono-, di- and tri-substitutedph~yl, wbereui thesubstituents are selected 

10 · from optionally substituted alkoxy (particularly methoxy, 3-

morpholinopropoxy, 2-morphol~oethoxy, 3-carboxypropoxy, 

carboxymethoxy, 2-carboxyetho~y. 2-carbamoylethoxy, carbamoylmethoxy, 
,;· 

3-carbamoylpropoxy, 2-piperidi1'~:-ethoxy, 2-(piperazin-1-yl)ethoxy, 2-

(pyrrolidin-l-yl)ethoxy, 2-dimethylamino-ethoxy, 2-(perhydro-thiazin4-

15 yl)ethoxy, 3-piperidinopropoxy, ~~(piperazin-1-yl)propoxy, 3-(pyrrolidin­

lyl)-propoxy, 3-diinethylaminoptopoxy, .3-(perhydrothiazin-4-yl)propoxy), 
:·.: 

lower alkyl (particularly methyl);,halo (particularly fluoro and chloro), aryl 

(particularly phenyl}, hydroxy, ~ry-loxy (particularly phenoxy}, arylalkoxy 

(particularly benzyloxy), di-low'?l'.-alkylamino (particularly dimethylamino ), 

20 polyhalo-lower-alkyl, polyhalo-1,ower-alkoxy (particularly difluoromethoxy). 

nitro, cyano, lower-alkylthio (p~foularly methylthio), carboxy, lower­

alkoxycarbonyl (particularly me~oxycarbonyl), amido (particularly 

acetamido and benzamido) and qptlonally substituted carbamoyl (particularly 

carbamoyl, N-methylcarbamoyl, N-phenylcarbamoyl) and a pyridyloxy or 

25 pyridylthio group in which the pyridine ring is optionally substituted by one 

or more of the following: trlfluoromethyl or nitro. 

16. Compounds according to Claim 13 in. which •. 

R.:z represents 4-pyridyl, 2-fonn~domethyl-4"'.pyridyl, 2-aminomethyl-4-
. . ... ~. . . .. . . . . . . 

30 pyridyl, 2-(hydroxyamidino)"'.4-pyridyl, 2-carbm:noyl-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, pheny), 4-methoxyphenyl, 3-methoxyphenyl, 
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2;.methoxyphenyl, 3,4-dimethoxyphenyl, 3,4,5-trimethoxyphenyl, 4-(3-

niorpholinopropoxy)phenyl, 4-(2-morpholinoethoxy}phenyl, 4-(3-carboxy­

propoxy}phenyl, 4-carboxymethoxyphenyl,· 4-(3-carbamoylpropoxy}phenyl~ 

·4-carbamoylmethoxyphenyl, 3-(3-morpholino-propoxy}phenyl, .3-(2-

5 morpholino-ethoxy}phenyl, 3-(3-carboxy-propoxy)phenyl, 4-

carboxymethoxyphenyl, 3-(3-carbamoylpropoxy)phenyl, 3-

carbamoylmethoxyphenyl, 2-hydroxyphenyl, 3-hydroxyphenyl, 

· 4-hydroxyphenyl, 3-hydroxy-4-methoxyphenyl, 4-hydroxy-3-

.. methoxyphenyl, 4-difluoromethoxyphenyl, 3-nitrophenyl, 4-nitrophenyl, 3,5-

10 di-tert-butyl-4-hydroxyphenyl, 4-methylphenyl, 4-fluorophenyl, 2-

chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2,4-dichlorophenyl, 2-chloro-

5-nitrophenyl, 4-fluoro-2-cblorophenyl, 4-methylthiophenyl, 4-biphenylyl, 

3-phenoxyphenyl, 4-phenoxyphenyl, 4-benzyloxyphenyl, 4-

dimethylaminophenyl, 4-diethyl-aminophenyl, 4-methoxycarbonylphenyl, 

15 4-carbam.oylphenyl, 4-cyanophenyl, 4-N-methylcarbamoylphenyl, 4-N­

phenylcarbamoylphenyl, 4-acetamido-phenyl, 4-benzamidophenyl , 4-

carboxyphenyl; 4-[N-(2-diethylaminoethyl)-carbamoyl]phenyl, 4-(prop-1-

enyloxy)phenyl, 3-(2-hydroxyethoxy)phenyl, 3-(N-(2-diethyl aminoethyl)­

carbamoylmethoxy)phenyl, 3-(3-(N-(2-diethylamino-ethyl)carbamoyl) 

20 propoxy]phenyl, 4-(N-(2-diethylaminoethyl)carbamoyl-methoxy)phenyl, 4-

[3-(N-(2-diethylaminoethyl)-carbamoyl)propoxy]phenyl, 2-furyl, 5-[3,5-

bis(trifluoromethyl)pbenyl]-2-furyl, 3-bromo-2-thienyl, S-methoxy-2-furyl, 

5-(2-nitro-4-trifluoromethylphenyl)-2-furyl, 3-N-(2-morpholinoethyl)­

carbamoylmethoxy)phenyl, 3-[3-(N-(2-morpholinoethyl) 

25 carbamoyl)propoxy-phenyl], 4-(N-{2-moipholinoethyl)­

carbamoylmethoxy)phenyl , 4-(moipholinacetamido )phenyl and 4-[3-(N-(2-

morpholinoethyl)carbamoyl)propoxy]phenyl. 

17. Compounds according to C~ 1~_ ~which 

30 R3, R.., Rs and ~ independently represent hydrogen , halo (particularly 

fluoro). optionally substituted lower alkoxy (particularly methoxy, 3-

morpholinopropoxy, 2-morpholinoethoxy, 3-carboxypropoxy, carboxy-



.• :·.··· 

i' 

W000/278%2 
111111111111111111111111111111 * . C .. L M ,5 * 

PCT/US99/26105 

1.38 

methoxy, 2-carbozyethoxy, 2-c~bamoylethoxy, 3-carbamoylpropoxy, 2-

piperidinoethoxy, 2-(piperazin-:-1-yl)ethoxy, :2-(pyrrolidin-1-yl)ethoxy, 2-

dimethylaminoethoxy, 2-(perhy(,irothiazin,-1 ~yl)ethoxy, 3-piperidinopropoxy, 

3-(piperazin-1 :-yl)propoxy, 3-(pflTolid.in"'.1-yl)propoxy, 3-

5 dimethylatninoprQpoxy, 3-(perhyc4'<>tbi8zin4-yl)propoxy), 

carbamoyhnethoxy, hydroxypropyloxy, hyclroxyethoxy, {3"'. 

morpholino)propoxy and (2-mowholino )ethoxy), ~ido (particularly 

acetamido and benzami.do ), opti()iutlly substituted carbamoyl (particularly 

10 

18. 

19. 

carbamoyl, N-~ethyl-carbamo)l.1 and N-~henylc.arbamoyl), carboxy, nitro 

and amino. 

. . 

Compounds according to Claim i3 in which 

R3~ R..Rs and~ represent the following 6,7-dimethoxy, 6,7,B~trimethoxy, 6-

fluoro, 6-acetamido, 1-:-m~thoxy, 6~~arb~oyl, 6-(N-:-methylcarbamoyl), 6-(N­

phenylcarbamoyl), 3-morpholliioPr<>po:iCy' ~d 2;.morpholinoethoxy. 

Compounds of formula land plµumaceutically acceptable salts thereof in 

which: 

X .represents oxygen; · 

20 R1 .· repre~ents H ; 

25 

. ~ represents aryl, pyridyl, thienyl, furyl or pyrroJyl each of which is 

optionally substituted; and 

R3, R4. Rs and R6 are as previously defined; 

with the proviso that 

when Rt, RJ, R4, Rs and·Ro each represent hydrogen, then Ri does-not 

represent phenyl, 2,4-dimethylphenyl or 2,4-dichlorophen.yl. 

20. Compounds according to Claim 19 in which R2 represents optionally 

substituted phenyl, naphtbyl, Qptiqnally substituted thienyl, optionally 

30 ·substituted pyridyl, optionally substituted furyl; or optionally substituted 

pyrrolyl. 
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21. Compounds according Claim 19 in which 
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·Ri represents 2-thienyl, 3-thienyl, 2-furyl, 3-furyl. 2-pyridyl. 3-pyridyl or 4-

pyridyl each of which is optionally substituted, naphthyl and optionally 

mono-. di- and tri-substituted phenyl, wherein the substituents are selected· 

5 from optionally substituted alkoxy (particularly methoxy. 3-

morpholinopropoxy, 2-morpholinoethoxy; 3-carboxypropoxy, 

carboxymethoxy, 2-carboxyethoxy, 2-carbamoylethoxy, carbamoylmethoxy, 

3-carbamoylpropoxy, 2-piperidiho-ethoxy, 2-(piperazin-1-yl)ethoxy. 2-

(pyrrolidin-1-yl)ethoxy, 2-dimethylamino-ethoxy, 2-(perhydro-thiazin-4-

10 yl)ethoxy, 3-piperidinopropoxy, 3-(piperazin-1-yl)propoxy, 3-(pyrrolidin­

lyl)-propoxy, 3-dimethylaminopropoxy, 3-(perhydrothiazin-4-yl)propoxy). 

lower alkyl (particularly methyl), halo (particularly fluoro and chloro ), aryl 

(particularly phenyl), hydroxy, aryloxy (particularly phenoxy), arylalkoxy 

(particularly benzyloxy), di-lower-alkylamino (particularly dimethylamino), 

15 polyhalo-lower-alk.yl, polyhalo-lower-alkoxy (particularly difluoromethoxy), 

nitro, cyano, lower-alkylthio (particularly methylthio ), carboxy, lower­

alkoxycarbonyJ (particularly methoxycarbonyl), amido (particularly 

acetamido and benzamido) and optionally substituted carbamoyl (particularly 

carbamoyl, N-methylcarbamoyl, N-phenylcarbamoyl) and a pyridyloxy or 

20 pyridylthio group in which the pyridine ring is optionally substituted by one 

or more of the following: trifluoromethyl ornitro. 

22. Compounds according to Claim 19 in which 

~represents 4-pyridyl, 2-fonnamidomethyl-4-pyridyl, 2-aminomethyl-4-

25 pyridyl, 2-(hydroxyamidino )-4-pyridyl, 2-carbamoyl-4-pyridyl, 4-pyridyl-N­

oxide, 2-chloro-4-pyridyl, 2-cyano-4-pyridyl; 5-methyl-2-furyl, 5-{2-nitro-4-

trifluoromethylphenyl)fur-2-yl, phenyl, 4-methoxyphenyl, 3-methoxyphenyl, 

2-methoxyphenyl, 3,4-dimethoxyphenyl, 3,4,5-trimethoxyphei:iY.I, 4-(3-

morpholinopropoxy)phenyl; 4-(2-morpholinoethoxy)phenyl, 4-(3-carboxy-

30 propoxy)phenyl, 4-carboxymethoxyphenyl, 4-(3-carbamoylpropoxy)phenyl, 

4-carbamoylmethoxyphenyl, 3-(3-morpholino-propoxy)phenyl, 3-(2-

morpholino-ethoxy)phenyl, 3-(3-carboxy-propoxy)phenyl, 4-
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carboxymethoxyphenyl, 37(3,.carhanioylpropoxy)phenyl, 3-

carbamoylmethoxyphen;l; ~ .. hyckozj,ph~~l; 3-hydroxyphenyl,. 

4-hydroxyphenyl,·3-hydroJ+ik:~tJi~x~henyl, 4-hydroxy-3-
. ., ·'· : :· ... 
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methoxyphenyl, 4-difluoromethqxyph.enyl, 3-nitroPhenyl, 4.;nitrophenyl, 3,5-· 

5 di-tert-butyI-4;.hydroxyph~yI,.4~trteth~lphenyl, 4-fluorophenyl, 2-
= . ;.· •.. 

chlorophenyl, 3"'.chlorophenyl; -~chlorophenyl; 2,4-dichlorophenyl, 2 .. chloro-

5-mtrophenyl, 4-fluoro-2-chloroph~yl, 4-;methylthiophenyl, 4-biphenylyl, 
. . . . ' . 

3-phenoxyphenyl,·4-phen~xyph~yl,. ·4,.bellZyloxyphenyl, 4-
. . . .·. . : 

dimethylaminophenyl, 4-diethyl~kninophenyl, 4-methoxycarbonylphenyt, 

1 O 4-carbamoylphenyl, 4-cyano~h~yl, 4-~-methylcarbamoylphenyl, 4-N-
. ' :. . 

phenylcarbamoylphenyl, +acetam.ido-phenyl, 4-benzamidophenyl , 4-

carboxyphenyl, 4-[N-(2-diethy~oethyl)-carbamoyl]phenyl, 4-(prop-1-

enyloxy)phenyl; ~-(2•hydroX.yet}i~xy)phenyl; 3-(N-(2-diethyl aminoethyl)­

carbamoylmethoxy)phenyl, :3-[3~{N-{27diethylamino-ethyl)carbamoyl) 
15 propoxy ]phenyl, 4-(N-(2-di~~Y~anrin<>ethyl)carbamoyl-methoxy)phenyl, 4-

[3-(N-(2-diethylaminoethyl)~carb&nio~l)propoxy]phenyl, 2-furyl, 5-[3,5-
' . .· . . 

bis(trifluoromethyl)phenyl]•2-furyl,· 3~bromo;.2-thienyl, 5-methoxy-2-furyl, 

5-(2-nitro-4-trifluoromethylph~nyl)-2~fw)rl, 3-N-(2~morpholinoethyl)­
carbamoylmethoxy)phenyl, 3,-[3.~(N-{2-morpholinoethyl) 

20 carbamoyl)propoxy-phenyl), 4-(N'."(2-morpholinoethyl)-· 

carbamoylmethoxy)phenyl, 4-(morpholinacetamido)phenyl and 4-[3-(N-(2-
, . . 

morpholinoethyl)carbamoyl)propoxy ]phenyl. 
... . . . ·. 

23. Compounds according to Claim 19 in which ~'~.Rs and~ independently 

25 represent hydrogen, halo (particUlarly fluoro), optionally substituted lower 

alkoxy (particularly methoxy, 3,.:~01phQlinopropoxy, 2-morpholinoethoxy, 3-

carboxypropoxy, carboxy-methoxy, 2"'.'carboxyethoxy, 2-carbamoylethoxy, 3-

carbamoylpropoxy, 2-piperidinc;>ethoxy, 24iperazin-1-yl)ethoxy, 2-

(pyrrolidin-l-yl)ethoxy, :2-CU~ethylaminoethoxy, 2-(perhydrothiazin-1-

30 yl}ethoxy •. 3-pip.eridinopropoxy~ ~-(piperazin-1-yl)propoxy, 3-(pyrrolidin-1-

yl}propoxy, .3-diniethylamiJl()propoxy, 3,.(perhydrothiazin-4-yl)propoxy}, 

carbamoylmethoX)', hydroxypropyloxy, hydroxyethoxy, (3~ · 
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morpholino )propoxy and (2-motpholino)ethoxy), amido (particularly. 

acetamido and benzamido ), optionally substituted carbamoyl (particularly 

carbamoyl, N-methyl-carbamoyl and N-phenylcarbamoyl). carboxy, nitro and: 

amino. 

24. Compounds according to Claim 19 in which 

R3, R.i, Rs and~ represent the following 6,7-dimethoxy, 6,7,8-trimethoxy, 6-

tluoro; 6-acetamido, 7-methoxy, 6-carbamoyl, 6-(N-methylcarbamoyl), 6-(N­

phenylcarbamoyl), 3-mmpholinopropoxy and 2-morpholinoethoxy. 

25. Compounds of formula I and phannaceutically acceptable salts thereof in 

which: 

X represents a group of formula NRs ; 
R1 represents H ; 

15 ~ represents aryl, pyridyl, thienyl, fury I or pyrfolyl each of which is 

optionally substituted; and 

R3, Jl4, Rs and R6 are as previously defined. 

26. Compounds according to Claim 25 in which~ represents optionally· 

20 substituted phenyl, naphthyl, optionally substituted thienyl, optionally 

substituted pyridyl, optionally substituted furyl, or optionally substituted 

pyrrolyl. 

27. Compounds according Claim 25 in which 

25 ~ represents 2-thienyl, 3-thienyl, 2-furyl, 3-furyl, 2-pyridyl, 3-pyridyl or 4-

.pyridyl ea.Ch of which is optionally substituted, naphthyl and optionally 

mono-, di- and tri-substituted phenyl, wherein the substituents are selected 

from optionally substituted alkoxy (particularly methoxy; 3-

morpholinopropoxy, 2-morph~lino!!'~oxy, 3-carboxypropoxy, 

30 carboxymethoxy, 2-carboxyethoxy,.2-carbamoylethoxy, carbamoylmethoxy, 

3-carbamoylpropoxy, 2-piperidino-ethoxy, 2-(piperazin-l-yl)ethoxy, 2-

(pyrrolidin-1-yl)ethoxy, 2-dimethylamino-ethoxy, 2-(perhydro-thiazin-4-
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yl)ethoxy, 3-piperidmopropoxyf:;~-(Piperazin-1-yl)propoxy,3-(pyn-olidin-
·.-: .. ; ·. . 

1 yl)-propoxy, 3-dimethylaminoP,ropoX,y ,3-(perhydrothiazin.4-yl)propoxy), 

lower alkyl (particlilarlymethyl~)hal() (particularly fllioro and chloro), azyl 

(particularly phenyl), hydroxy, •aiyloxy (particularly phenoxy), arylalkoxy 
• !' ' : ~ . ' . • • 

5 (particularly benzyloxy), cli.:.1ov;~i--alkyfamino (particularly dimethylamino ), 
> ~ . 

polyhalo-lower-alkyl, polyhalo"'.iOwer-alkoxy (particularly difluoromethoxy), 

nitro, cyano, lower-alkylthio (p~cularly methylthio ), carboxy, lower­

alkoxycarbonyl .(particularly m~~oxy~arbonyl). amido (particularly 
;,·.1 . ' I 

acetamido and benzamido) and: optionally substituted carbamoyl (particularly 

10 carbamoyl, N-methylcarbamoyl·;: ·~-phenylcarbamoyl) and a pyridyloxy or 
-~ . 

·. pyridylthio group in which the pyridine ring is optionally substituted by one 

or more of the following: triflu~fromei:hyl or nitro. 
: .:·· 

28. Compounds according to Claim·ZS in which 

15 ~ represents 4-pyridyl;, 2-fo~idomethyl-4-pyridyl, 2-i:Uninomethyl-4-

.. pyridyl, 2-(hydroxyamidino)-4~pyridyl, 2~carbamoyl;.4.:.pyridyl, 4-pyridyl-N-
.,·. 

oxide, 2-chloro-4-pyridyl, ~yano-4-pyridyl, s;.methyl-2-furyl, 5-(2-nitro-4-

trifluoromethylphenyl)fur-2-yl;,Rhenyl, 4-methoxyphenyl, 3-methoxyphenyl, 

2-methoxypheri.yl, 3;4-diinethoJ(YJ>henyl, 3,4,5-trimethoxyphenyl, 4-(3-

20 morpholinopropoxy)phenyl,.4..,(2,.morpholinoethoxy)phenyl, 4-(3-carboxy­

propoxy)phenyl, 4-carboxyme~~xyphenyl, 4-(3-catbamoylpropoxy)phenyl, 

4-carbamoylmethoxyphenyl, 3-::(3-:111orpholino:..propoxy)phenyl; 3-(2-

morpholino-ethoxy)phenyl, 3-(~;..carboxy-propoxy)phenyl, 4-

carboxym.ethoxyphenyl, 3-(3~c~bamoylpropoxy)phenyl, 3-

25 carbamoylmethoxyphenyl, 2-:hydroxyphenyl,. 3-hydroxyphenyl, 

4-hydroxyphenyl, 3-hydroxy-:4-methoxyphenyl, 4-bydroxy-3-

methoxyphenyl, 4-difluoromethox'yphenyl, 3-nitrophenyl, 4-nitrophenyl, 3,5-

di-tert-butyl-4-hydroxyphenyl,i 4-methylphenyl, 4-fluorophenyl, 2-

chlorophenyl, 3-chIOrophenyl,~4-c~lorophenyl, 2,4-dichlorophenyl, 2-chloro-

30 5-nitrophenyl, 4-fluoro-2-chlorc)phenyl, 4-methylthiophenyl, 4-biphenylyl, 
. -~. . 

3-phenoxyphenyl, 4-phenoxyphen:yl, 4-benzyloxyphenyl, 4-

dimethylaminophenyl, 4-diethyl-aminophenyl, 4-methoxy_carbonylphenyl, 
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4-carbamoylphenyl, 4-cyanophenyl, 4-N:·methylcarbamoylphenyl, 4-N­

phenylcarbamoylphenyl, 4-acetamido-phenyl, 4•benzamidophenyl , 4-

carboxyphenyl, 4-[N-(2-diethylaminoethyl)-carbamoyl]phenyl, 4-(prop-1-

enyloxy)phenyl, 3-(2-hydroxyethoxy)phenyl, 3-(N-(2-diethyl arninoethyl)-

5 carbamoyJmethoxy)phenyl, 3-[3-(N-{2-diethylamino-ethyl)carbamoyl) 

propoxy ]phenyl, 4-(N-{2-diethylaminoethyl)carbamoyl-methoxy)phenyl, 4-

[3-(N-(2-diethylaminoethyl)-carbamoyl)propoxy ]phenyl, 2-furyl, 5-[3,5-

bis(trifluorometbyl)phenyl)-2-fui"yl, 3-bromo-2-thienyl, 5-methoxy-2-furyl, 

S-(2-nitro-4-trifluoromethylphenyl)-2-:furyl, 3-N-(2-motpholinoethyl)-

1 O carbamoylmethoxy)phenyl, 3-[3-(N-(2-morpholinoethyl) 

carbamoyl)propoxy-phenyl], 4-(N-(2-morpholinoethyl)­

carbarnoyhnethoxy)phenyl , 4-(morpholinacetamido )phenyl and 4-[3-(N-(2-

morpholinoethyl)carbamoyl)propoxy]phenyl. 

15 29. Compounds according to Claim 25 in which 

R3, R.., Rs and ~ independently represent hydrogen, halo (particularly 

fluoro), optionally substituted lower alkoxy (particularly methoxy, 3-

morpholinopropoxy, 2-morpholinoethoxy, 3-carboxypropoxy, carboxy­

methoxy, 2-carboxyethoxy, 2-carbam.oylethoxy, 3-carbamoylpropoxy, 2-

20 piperidinoethoxy, 2-(piperazin-l-yl)ethoxy, 2-(pyrrolidin-l-yl)ethoxy, 2-

dimethylaminoethoxy, 2-(perhydrothiazin-1-yl)ethoxy, 3-piperidinopropoxy, 

3-(piperazin-1-yl)propoxy, 3-(pyrrolidin-l-yl)propoxy, 3-

dimethylaminopropoxy, 3-(perhydrothiazin-4-yl)propoxy), 

carbamoylmethoxy, hydroxypropyloxy, hydroxyethoxy, (3-

25 morpholino)propoxy and (2-morpholino)ethoxy), amide (particularly 

acetamido and benzamido), optionally substituted carbamoyl (particularly 

carbamoyl, N-methyl-carbamoyl and N-phenylcarbamoyl), carboxy, nitro 

and amino. 
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30. Compounds according to ·Claim ~5 in which 

R3, R,., Rs and~ represent thefqllowing 6,7-dimet4oxy, 6,7,8-trimethoxy, 6-

tluoro, 6-acetamido, 7-:methoxy;•6-carbamoyl, .6-(llf-methylcarbamoyl), 6-(N­

phenylcarbamoyl), 3-morpholin~propoxy and 2-morpholinoethoxy. 

5 ,, \:' ' 

31. Compounds of fonnulal and pharmaceutically acceptable salts thereof in 

which:. 

· X represents a group of formula -C=NOR7 in Which R7 represents Hor a 

C1-4 alkyl group; 

1 O R1 represents H ; · 

15 

R2 represents acyl, pyridyl,"thienyl, furyl orpyrrolyl each of which is 

optionally subStituted; and. ' 
~. ~. Rs. and ~ are as·previo'iisly defined; 

with the proviso that 
··:i. 

when R 1, R3, :i4, RS and R() e~h repre$ent ·hydrogen, and X represents 

C=NOH then R:i does not 'represent 4•:rziethiiphenyl or 3,4~dllnethoxyphenyl. 

32. . Cotnpounds accorclit?g to. c1aitii 3 I in which Ri represents optionally 

.·. substitut~ phenyl, ~aphthyt,' optlonally ~ubstituted thienyl, optionally 

20 substituted pYtldyl, 0pti~nally ~bstltuted furyl, or optionally substitUted 

pyitolyl. 

. . - . 

33. Compounds according Claim 31 in which 

R2 represents 2~thienyl, 3-thienyl~ 2-furyl, 3-furyl, 2-pyridyl, 3-pyridyl or 4-

25 pyridyl each of which is optio~ly substituted. naphthyl and optionally 

mono-, di- and tri-sl.ibstinited phenyl, wherein the substituents ·are selected 

from optionally 'substit~ted rukclxy (particularly methoxy, 3~ 
morpholinopropoxy, 2-morpholinoethoxy, 3-carboxypropoxy, · · 

carboxymethoxy, 2;.carboxyeth(,xy, 2-carbamoylethoxy, carbamoylmethoxy, 

30 3-carbamoylpropoxy, 2-piperidino-ethoxy, 2-(piperazin-1-yl)ethoxy, 2-

(pyrrolidin-1-yl)ethoxy, 2-dimethylamino-ethoxy, 2-(perhydro-thiazin-4-

yl)ethoxy, 3-piperidinopropoxy, 3-(piperazin-1-yl)propoxy, 3-(pyrrolidin-
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lyl)-propoxy. 3-dimethylaminopropoxy. 3-(perhydrothiazin-4-yl)propoxy), 

lower alkyl (particularly methyl). halo (particularly fluoro and chloro), aryl 

•(particularly phenyl), hydroxy, aryloxy (particularly phenoxy), arylalkoxy 

(particularly benzyloxy), di-lower-alkylamino (particularly dimethylamino), 

5 polyhalo-Iower-alkyl, polyhalo-lower-alkoxy {particularly difluoromethoxy), 

nitro, cyano, lower-alkylthio {particularly methylthio ), carboxy, lower­

alkoxycarbonyl (particularly methoxycarbonyl), amido (particularly 

acetamido and benzamido) and optionally substituted carbamoyl (particularly 

carbamoyl, N-methylcarbamoyl, N-phenylcarbamoyl) and a pyridyloxy or 

10 pyridyltbio group in which the pyridine ring is optionally substituted by one 

or more of the following: trifluoromethyl or nitro. 

34. Compounds according to Claim 31 in which 

Rz represents 4-pyridyl, 2-fonnamidomethyl-4-pyridyl, 2-aminomethyl-4-

-- 15 pyridyl, 2-(hydroxyamidino)-4-pyridyl, 2-carbamoyl-4-pyridyl, 4-pyridyl-N­

oxide, 2-chloro-4-pyridyl, 2-cyano-4-pyridyl, 5-methyl-2-furyl, 5-(2-nitro-4-

trifluoromethylphenyl)fur-2-yl, phenyl, 4-methoxyphenyl, 3-methoxyphenyl, 

2-methoxyphenyl, 3,4-di~ethoxyphenyl, 3,4,5-trim.ethoxyphenyl, 4-(3-

-morpholinopropoxy)phenyl, 4-(2-morpholinoethoxy)phenyl, 4-(3-carboxy-

20 ,-propoxy)phenyl, 4-carboxymethoxyphenyl, 4-(3-carbamoylpropoxy)phenyl, 

4-carbamoY,lmethoxyphenyl, 3-(3-morpholino-propoxy)phenyl, 3-(2-

morpholino-ethoxy)phenyl, 3-(3-carboxy-propoxy)phenyl, 4-

carboxymethoxyphenyl, 3-(3-carbamoylpropoxy)pbenyl, 3-

carbamoylmethoxyphenyl, 2-hydroxyphenyl, 3-hydroxyphenyl, 

25 4-hydroxyphenyl, 3-hydroxy-4-methoxyphenyl, 4-hydroxy-3-

methoxyphenyl, 4-difluoromethoxyphenyl, 3-nitrophenyl, 4-nitrophenyl, 3,5-

di-tert-butyJ-4-hydroxypbenyl, 4-methylphenyl, 4-fluorophenyl, 2-

chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2,4-dichlorophenyl, 2-chloro­

S-nitrophenyl, 4-fluoro-2-chl~rop~~yl, 4-methylthiophenyl, 4-biphenylyl, 

30 3-phenoxyphenyl, 4-phenoxyphenyl, 4-~enzyloxyphenyl, 4-

dimethylaminophenyl, 4-diethyl-aminophenyl, 4-methoxycarbonylphenyl, 

4-carbamoylphenyl, 4-cyanophenyl, 4-N-methylcarbamoylphenyl, 4-N-
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phenylcarbamoylphenyl, 4•ace~~o-phen~l, 4-benzamidophenyl , 4-

carboxyphenyl, 4-[N-(2-dietbyl~i~oethyl)-carbamoyl]phenyJ, 4-(prop-1-

enyloxy)phenyl, · 3-(2-hydroxyeth~xy}phenyl;" 3-(N-(2·diethyl aminoethyl} 
•:"' I ' 

carbamoylmethoxy)phenyl, 3-[3~{.N:-(2-diethylamino-ethyl)carbamoyl) 
: .· .. : 

5 propoxy]phenyl, 4,.(N-(2-diethylilinµioethyl)carbamoyl-methoxy)phenyl, 4-

(3-(N-(2-diethylamfuoethyl}carb#.oyl)propoxy]phenyl, 2-furyl, 5-[3,5-

bis(trifluoromethyl)phenyl]-2•furyl, · 3-bromo-2-thienyl, S-methoxy-2-furyl, 

5-{2-nitro-4-trifluoromethylphen~l)~2 .. furyl,· 3-N-(2-morpholinoethyl)-. 
carbamoylmethoxy)phenyl, '3-[3.;(N.,(2-morpholinoethyl) . 

10 carbamoyl)propoxy-phenyl], 4-(N~(2-morpholinoethyl)­

carbamoylmethoxy)phenyl , 4-(mori)holinacetamido )phenyl and 4-[3-(N-{2-

morpholinoethyl)carbamoyl)propoxy ]phenyl. 

35. Compounds according to Claim 3 ~ in which ' 

15 R3, R.. ·Rs· and~ independently represent hydrogen ,.halo (pm;ticularly 

fluoro), optionally substitilted low~r alkoxy (particularly methoxy, 3-

moipholinopropoxy, 2-morpholino~tboxy, 3-carboxypropoxy, carboxy­

methoxy, 2-carboxyethoxy; 2-carbamoylethoxy, 3-carbamoylpropoxy, 2-

piperidinoethoxy, 2-(piperazin+·yl)ethoxy, 2-(pyrrolidin-1-yl)ethoxy, 2-

20 dimethylaminoethoxy, 2-(perhydrqthiazin-l-yl)ethoxy, 3.,-piperidinopropoxy, 

3-(piperazin-1-yl)propoxy, 3-(pyn'Qiidin-1-yl)propoxy, 3-

dimetb.ylaminopropoxy, 3-(perhydrothiazin-4-yl)propoxy),· 

carbamoylmethoxy, hydroxyprQpyl~xy, hydroxyethoxy, (3-

morpholino )propoxy and (2"'.morpholino )ethoxy), amido (particularly 

25 acetamido and benzamido), optionally substituted carbamoyl (particularly 

carbamoyl, N-methyl-carbamoyl and N-phenylcarbamoyl), carboxy, nitro 

and amino. 

36. · Compounds according to Cla~- 31. !~_which 

30 R3, R,., ~and~ represent,the ~llowing 6,7-dimethoxy, 6,7,8-trimethoxy, 6-

tluoro, 6-acetamido, 7-methoxy, 6,-carbamoyl, 6.;(N-methylcarbamoyl), 6-(N­

phenylcarbamoyl), 3-morpholinopropoxy and 2-morpholinoethoxy. 
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37. Compounds of formula I and phannaceutically acceptable salts thereof in 

which: 

X represents substituted methylene or a carbonyl group; 

5 R1 represents H ; 

Rz represents aryl, pyridyl, thienyl, fury! orpyrrolyl each of which is 

optionally substituted; and 

R3, R.4, Rs. and R6 are as previously defined; 

with the provisos that 

10 1) when X represents carbonyl or a substituted methylene, Rt is 

15 2) 

20 

3) 

25 

4) 

30 

hydrogen and RJ:. R4. Rs and R6 each represent hydrogen, then Rz is 

not pyridyl, 2-thienyl, 3-thienyl, phenyl or phenyl substituted by C1-2 

alkyl, a halogen atom, a lower alkoxy group, a hydroxyl gro~ or an 

amino group; 

when X represents methylene, Rt is hydrogen and two ofR3, R4. Rs 

and R6 independently represent hydrogen, halogen having an atomic 

weight of about 19 to 36, Ct-4 alkyl, C1-4 alkoxy or triflu~romethyl 

and the other two· represent hydrogen, then R2 is not tbienyl, fury!, 

pyrrolyl, pyridyl, each of which is unsubstituted, or phenyl having 

two or less substituents wherein the substituents are halogen having 

an atomic weight of about 19 to 36, Ct-4 alkyl, Ct-4 alkoxy or 

trifluoromethyl; 

and 

when X represents a carbonyl group, R2 represents phenyl, 4-

chlorophenyl or 4-methoxyphenyl, then R3. R4, Rs and R6 are not 

trifl.uoromethyl; 

and 

when X represents a c~b~yJ. group, R2 represents phenyl, RJ 

represents bromo, R4 represents hydroxy and Rs represents methoxy, 

then R6 is not hydrogen 

and 
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S) when X represents carb°*1yl andR3, R4. Rs and R6 represent 

hydrogen, then R6 is not[~l. 
': '· 

:~ ; 

38. Compounds ilccordiiig tti Claim'.~7.in which~·represents optionally 

5 substituted phenyl, naphthyl, op~pnally substituted thienyl, optionally 

substituted pyridyl, optionally slibstituted fufyl, or optionally substituted 

pyrrolyl. 

39. Compo'ilnds aecording Claim 37 in which 

10 ~represents 2-thienyl, 3-thienyl~'2-furyl, 3-rutyl, 2-pyridyl, 3-pyridyl or 4-

pyridyl each of which is 0ptionatly substituted; naphthyl and optionally 

mono-. di- and tri-substitutedppenyl, wherein the substituents are selected 

from optionally substituted ~~~y (particularly mefuOXy, 3-

motpholinopropoxy, 2-moipholinoethoxy, 3-carboxypropoxy, 

15 carboxymethozy, 2-carboxyet'b~~y. 2:-earbamoylethoxy, carbamoylmethoxy, 

3-carbamoylpropoxy, 2:-piperid.~~o-etlloxy~ z.;.(pip~azin-1-yl)Cthoxy, 2-

(pyrrolidin-1~yl)~thoxy/2;.din:i~thylamili.o-ethoxy, 2;.(perhyclro-thiazin-4-

yl)ethoxy, 3-piperidinoprQpo~y, 3-(piperazin-i-yl)propoxy, 3-(pyrrolidin-
. . .· . ·. 

1yl)-propoxy, 3-dunethylatnfu()propoxy, 3.;(perhydrothiazin-4-yl)propoxy), 

20 lower alkyl (particularly methyl), halo (particularly fluoro and chloro), aryl 

(particularly phenyl), hydroxy~ '··~loxy (particularly phenoxy), arylalkoxy 

(particularly benzyloxy), di~loWer-alkylamino ·(particularly dimethylamino ), 

polyhalo-lower•alkyl, polyhal()·lower-alkoxy (particularly difluoromethoxy), 

nitro. cyano, lower-alkylthio (particularly methylthio), carboxy, lower-

25 alkoxycarbonyl (particUiarly methoxycarbonyl), aln.ido (particularly 

acetamido and benzamido) 'and (,ptionally substituted earbamoyl (particularly 

carbamoyl, N-methylcarbamoyl, N-phenylcarbamoyl) and a pyridyloxy or 

30 

·. ~ 

pyridylthio group in which th~ pyridine ring is optionally substituted by one 

or more of the followiiig: triflu6romethyl or nitro. 
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40. Compounds according to Claim 37 in which. 

~represents 4-pyridyl, 2-formamidomethyl-4-pyridyl, 2-aminomethyl-4-

pyridyl, 2-(hydroxyamidino )-4-pyridyl, 2-carbamoyl-4-pyridyl, 4-pyridyl-N­

oxide, 2-chloro-4-pyridyl, 2-cyano-4-pyridyl, 5-methyl-2-furyl, 5-(2-nitro-4-

. 5 trifluoromethylphenyl)fur-2-yl, phenyl, 4-methoxyphenyl, 3-methoxyphenyl, 

2-methoxyphenyl, 3,4-dimethoxyphenyl, 3,4,5-trimethoxyphenyl, 4-(3-

morpholinopropoxy)phenyl, 4-(2-morpholinoethoxy)phenyl, 4-(3-carboxy­

propoxy)phenyl; 4-carboxymethoxyphenyl, 4-(3-carbamoylpropoxy)phenyl, 

4-carbamoylmethoxyphenyl, 3-(3-morpholino-propoxy)phenyl, 3-(2-

10 morpholino-ethoxy)phenyl, 3-(3-carboxy-propoxy)phenyl; 4-

carboxymethoxyphenyl, 3-(3-carbamoylpropoxy)phenyl, 3-

carbamoylmethoxyphenyl, 2-hydroxyphenyl, 3-hydroxyphenyl, 

4-hydroxyphenyl, 3-hydroxy-4-methoxyphenyl, 4-hydroxy-3-

methoxyphenyl, 4-difiuoromethoxyphenyl, 3-nitrophenyl, 4-nitrophenyl, 3,5-

15 di-tert-butyl-4-hydroxyphenyl, 4-methylphenyl, 4-fluorophenyl, 2-

chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2,4-dichlorophenyl, 2-chloro-

5-nitrophenyl, 4-fluoro-2-chlorophenyl, 4-methylthiophenyl, 4-biphenylyl, 

3-phenoxyphenyl, 4-phenoxyphenyl, 4-benzyloxyphenyl, 4-

dimethylaminophenyl, 4-diethyl-aminophenyl,· 4-methoxycarbonylphenyl, 

20 4-carbamoylphenyl, 4-cyanophenyl, 4-N-methylcarbamoylphenyl, 4-N­

phenylcarbamoylphenyJ, 4-acetamido-phenyl, 4-benzamidophenyl , 4-

carboxyphenyl, 4-[N-(2-diethylaminoethyl)-carbamoyl]phenyl, 4-(prop-l­

enyloxy)phenyl, 3-(2-hydroxyethoxy)phenyl, 3-(N-(2-diethyl aminoethyl)­

carbamoylmethoxy)phenyl, 3-[3-(N-(2-diethylamino-ethyl)carbamoyl) 

25 propoxy]phenyl, 4-(N-(2-diethylaminoethyl)carbamoyl-methoxy)phenyl, 4-

[3-(N-(2-cliethylaminoethyl)-carbamoyl)propoxy ]phenyl, 2-furyl, 5-[3,5-

bis(trifluoromethyl)phenyl]-2-furyl, 3-bromo-2-thienyl, 5-methoxy-2-furyl, 

5-(2-nitro-4-trifluoromethylphenyl)-2-furyl, 3-N-(2-morpholinoethyl)­

carbamoylmethoxy)phenyl, 3-[3-~·(2-morpholinoethyl) 

30 carbamoyl)propoxy-phenyl], 4-(N-(2-morpholinoethyl)­

carbamoylmethoxy)phenyl, 4-(morpholinacetamido)phenyl and 4-[3-{N-(2-

morpholinoethyl)carbamoyl)propoxy ]phenyl. 
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41. Compounds according to Claim ~7 in which · 

~' a.. Rs and ~ independently !~resent hydrogen , halo (particularly 

fluoro ), optionally substituted lo~ alkoxy (particularly methoxy, 3-
.; .. 

morpholinopropoxy, 2-morpho1.41Qethoxy, 3~carboxypropoxy, carboxy-
~·. ... . 

5 methoxy, 2-carboxyetho'xy, 2-c~amoylethoxy, 3-carbamoylpropoxy, 2-

piperidinoethoxy;2-(piperaiin-l t~l)ethoxy, 2-(pyrrolid.in-1-yl)ethoxy, 2-

dimethylaminoethoxy, 2-(perhych~thiazin-l •yl)ethoxy, 3-piperidinopropoxy, 
. :, 

3-(piperazin-l-yl)propoxy, 3-(p*-olidii:l-1-yl)propoxy, 3-
:·1 ·-. 

dimethylaminopropoxy, 3-(perhyi:lrothiazin-4-yl)propoxy), 

10 carbamoylmethoxy, hydroxypropyloxy,.hydroxyethoxy, (3-

15 

20 

. ~· .. 

morpholino )propoxy and (2-morpholino )ethoxy), amido (particularly 

acetamido and benzamido), opti~~ly substituted carbamoyl (particularly 

carbamoyl, N-methyl-carbamoyl and N-phenylcarbamoyl), carboxy, nitro 
. n 

· andamino. 

42, ·· Compounds according to Claim n in wlllch 
'· ~ .. . 

R3, ~Rs and ~·represent the fol!owing6,7.;;dimethoxy, 6,7,8-trimethoxy, 6-

fluoro, 6-acetamiqo, 7-methoxy/~;:arbamoyl, 6;.(N-methylcarbamoyl), 6-(N-
.. . ~-

phenylcarbamoyl), 3 .. mbrpholinopropoxy and 2-morpholinoethoxy. 
·1:: 

.:;:.· 

43. Compounds of formula I and pha.imaceutically acceptable salts thereof in 

which. -·.·1 

X represents a group of fotmul~ (CH2)n in which n is 1, 2 or 3 
; 

R1 represents H ; . 

25 ~.represents aryl, pyridyl, thienyl~ furylor pyrrolyl each of which is 

optionally substituted; and 

R,, ~ Rs. and ~ are as preViously defined 

with the proViso that · · 

when x is a group of formula (.qii.)u.iil which n is 1, 2 or 3, ~ is hydrogen 

30 and two of RJ, R.4, Rs and R6 mdependently represent hydrogen, halogen 

having an atomic weight ·ofabou~ 19 to 36, Ct-4 alkyl, Ct-4 alkoxy or 

trifluoromethyl and the other tW~ represent hydrogen, then R2 is not thienyl, 

. ~ .,; . 
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furyl, pyxtolyl, pyrldyl, each of which is unsubstituted, or phenyl having two 

or less substituents wherein the substituents are halogen having an atomic 

weight of about 19 to 36, Ct-4 alkyl, Cl-4 alkoxy ortrifluoromethyl, and 

with the proviso that 

5 when n is 2 and R3, R4. Rs and ·R6 each represent hydrogen or methoxy, 

then R2 does not represent 3-carboxypyrid-2-yl, 3-methoxycarbonylpyrid-2-

yl or 2-carboxyphenyl 

44. Compounds according to Claim 43 in which R.i represents optionally 

10 substituted phenyl, naphthyl, optionally substituted thienyl, optionally 

substituted pyridyl, optionally substituted furyl, or optionally substituted 

pyrrolyl. 

45. Compounds according Claim. 43 in which 

15 · Ri represents 2-thienyl, 3-thienyl, 2-furyl, 3-furyl~ 2-pyridyl, 3-pyridyl or 4-

pyridyl each of which is optionally substituted, naphthyl and optionally 

mono-, di- and tri-substituted phenyl, wherein the substituents are selected 

from optionally substitut:ed alkoxy (particularly methoxy, 3-

morpholinopropoxy, 2-morpholinoethoxy, 3-carboxypropoxy; 

20 carboxymethoxy, 2-carboxyethoxy, 2-carbamoylethoxy, carbamoylmethoxy, 

3-carbamoylpropoxy, 2-piperidino-ethoxy, 2-(piperazin-l-yl)ethoxy~ 2-

(pyrrolidin-1-yl)ethoxy, 2-dimethylamino-ethoxy, 2-(perhydro-thiazin-4-

yl)ethoxy, 3-piperidinopropoxy, 3-(piperazin-l-yl)propoxy, 3-(pyrrolidin­

lyl)-propoxy, 3-dimethylaminopropoxy, 3-(perhydrothiazin-4-yl)propoxy), 

25 lower alkyl (particularly methyl), halo (particularly fluoro and chloro ), aryl 

(particularly phenyl), hydroxy, aryloxy (particularly phenoxy), arylalkoxy 

(particularly benzyloxy), di-lower-alkylamino ·(particularly dimetbylamino ), 

polyhalo-lower-alkyl, polyhalo-lower-alkoxy (particularly difluoromethoxy), 

niti"o, cyano, fower-alkylthio (particularly methylthio ), carboxy, lower-

30 a1koxycarbonyl (particularly methoxycarbonyl), amido (particularly 

acetamido and benzamido) and optionally substituted carbamoyl (particularly 

carbamoyl, N-methylcarbamoyl, N-phenylcarbamoyl) and a pyridyloxy or 
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pyridylthio group iii which the ~idine ring is optionally substituted by one 
N ! 

or more of the following: trifluq~omethyl ornitro; 
- ~-: : 

46. Compounds according to Claim ·+3 in which 

5 Ri represents 4~pyridyl, 2-fonnafuidomethyl-4-pyridyl, 2-am.inomethyl-4-
-:t· 

pyridyl. 2-(hydroxyamidino)-~~Yridyl, 2-carbamoyl-4-pyridyl. 4-pyridyl-N-

oxide, 2-chloro-4-pyridyl, 2-cy~o-4-pyridyl, 5-methyl-2-furyl, 5-(2-nitro-4-

trifluoromethylphenyl)fur-2-yl, ~henyl, 4-methoxyphenyl, 3-methoxyphenyl, 

2-methoxyphenyl, 3,4-dimethoi~henyl, 3,4,5-trim~thoxyphenyl, 4-(3-

10 morpholinopropoxy)phenyl, 4-(g-morpholinoethoxy)phenyl, 4-(3-carboxy-
.>-· 

propoxy)phenyl, 4-carboxyme~~Ji:yphenyl, 4-(3-carbamoylpropoxy)phenyl, 
. . ~ ~· 

4-carbamoylmethoxyphenyl, 3-q-morpholino-propoxy)phenyl, 3-(2-

morpholino-ethoxy)phenyl, 3-(i-carboxy-propoxy)phenyl, 4-

carboxymethoxypbenyl, 3-(3-cap.>amoylpropoxy)phenyl, 3-

15 carbamoylmetho;x:yphenyl, 2-hydroxyphenyl, 3-hydroxyphenyl, 
• ' • • i· ~ I " • • • 

20 

4-hydroxyphenyl,_37hydroxy-4"".~etho~ypheny~, 4:hydroxy"'.3-

methoxyphenyl, 4-difluoromet4oxyphenyl, 3-nitrophenyl, 4-nitrophenyl, 3,5-
.· . ·'"!:·. . . ·. 

di-tert-butyl-4-hy~oxyphenyl,. 4-met)lylpheriyl, 4-fluorophenyl, 2-
·. . .;; . 

chlorophenyl, 3-chlorophenyl, 4,.,.chJorophenyI, 2,4-dichlorophenyl, 2-chloro-
! ~. : . 

5-nitrophenyl, 4-fluoro-2-chlorophenyl, 4-methylthiophenyl, 4-biphenylyl, 
,·:; ,• . 

3-phenoxyphenyl, 4-phenoxyp~enyl, 4-benzyloxyphenyl, 4-

dimethylaminop~enyl, 4-diethy~-aminophenyl, 4-methoxycarbonylphenyl, 
. •:! 

4-carbamoylphenyl, 4-cyanop~~yl, 4'.'"N-methylcarbamoylphenyl, 4-N-

phenylcarbamoylphenyl, 4-acelamido-phenyl, 4-benzamidophenyl , 4-
( · 

25 carboxyphenyl, 4-[N-(2-diethy~pmmoethyl)-carbamoyl]phenyl, 4-(prop-l-

enyloxy)phenyl, 3-(2-hydroxy~thoxy)phenyl, 3-(N-(2-diethyl aminoethyl)-
: .' 

carbamoylmethoxy)phenyl, 3-[~-(N-(2-diethylamino-ethyl)carbamoyl) 
' propoxy]phenyl, 4-(N-{2-diethylaminoethyl)carbamoyl-methoicy)phenyl, 4-

. . . . ~~ 

(3-(N-(2-diethylaminoethyl)-~b~9yl)propoxy ]phenyl,_ 2-furyl, 5-[3,5-

30 bis(trifluoromeQiyl)phenyl]-2-~ryl, 3-bromo-2-~enyl, 5-methoxy-2-furyl, 

S-(2-nitro-4-trifluoromethylp~pnyl)-2-furyl, _3-N-(2-moipholinoethyl)­

carbamoylm~xy)phenyl, 3-t3-(N-(2-morpholinoethyl) 
(' ' 
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carbamoyl)propoxy~phenyl], 4-(N-(2-morpholinoethyl)­

carbamoylmethoxy)phenyl ' 4-(morpholinacetamido )phenyl and 4-[3-(N-(2-

morpholinoethyl)carbamoyl)propoxy ]phenyl. 

5 4 7. Compounds according to Claim 43 in which 

R3, &,., Rs and ~ independently represent hydrogen , halo (particularly 

fluoro ), optionally substituted lower alkoxy (particularly methoxy, 3-

morpholinopropoxy, 2-morpholmoethoxy, 3-carboxypropoxy, carboxy­

methoxy, 2-carboxyethoxy, 2-carbamoylethoxy, 3-carbamoylpropoxy, 2-

10 piperidinoethoxy, 2-(piperazin-1-yl)ethoxy, 2-(pyrrolidin-1-yl)ethoxy, 2-

dimethylaminoethoxy, 2-(perhydrothiazin-1-yl)ethoxy, 3-piperidinopropoxy, 

3-(piperazin-l-yl)propoxy, 3-(pyrrolidin-1-yl)propoxy; 3-

dimethylaminopropoxy, 3-(perhydrothiazin-4-yl)propoxy), 

carbamoylmethoxy, hydroxypropyloxy, hydroxyethoxy, (3-

15 morpholino)propoxy and (2-morpholino)ethoxy), amido (particularly 

acetamido and benzamido), optionally substituted carbamoyl (particularly 

carbamoyl, N-methyl-carbamoyl and N-phenylcarbamoyl), carboxy, nitro 

and amino. 

20 48. Compounds according to Claim 43 in which 

~. R,., R5 and~ represent the following 6,7-dimethoxy, 6,7,8-trimethoxy, 6-

fluoro, 6-acetamido, 7-methoxy, 6-carbamoyl, 6-(N-methylcarbamoyl), 6-(N­

phenylcarbamoyl), 3-morpholinopropoxy and 2-morpholinoethoxy. 

25 49. Compounds of formula I and pharmaceutically acceptable salts thereof in 

which: 

X represents a) substituted methylepe b) carbonyl , c) oxygen, d) a group of 

fonnula-C=NOR7 in which R7 represents Hor a Ct-4 alkyl group, e) a 

group of formula NRs in whicp. Rs. r~resents H, an optionally substituted 

30 Ct-4 alkyl group or optionally substituted phenyl, f) a group of formula 

(CH2 ). in which n is 1, 2 or 3, or g) a group of formula S(O)p in which p is 

0, 1or2; 
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R1 represents H; , !.·. . ~- . ' ; 
. ~ : ! : ; '.; : 

R:z. represents aryl, pyndyl, .tlii~;1, furyl or pyrrolyl each of which is 
. . ·?·:·:·· .. ; __ · . :·.· .. '·. 

optionally substituted; · · · · '' · · . ' : · 

R3, R4, Rs and R6 independently represent a) H, b) halo, c) a Ct .. 6 alkyl 
. . . . . : . : . :: . . . ~ .... . . . 

5 group optionally substituted'br:q#e9r·ino~ of the following: hydroxy, halo 

or an amino group offormtila'.i~i{b.Rj, wherein Rb and Rj are as defined 

below, d) a C1-11 alkoxy grbtip opt~~na}ly $u6stituted by one or more of the 

following: hydroxy, or ari miirio·i~µ~ ~~fo~tila NRhRj wherein Rh and 

Rj are as defined below provid~ .that*"~~~·· groups are not attached to the 
, :· .... :. 

10 carbon which is' att~hed to th~ o~ygen of~e alkoxy group; or halo e) 

optionally substitiited. phenoxy~-~ ·~;cJoiy, g) a group fonnula CORa in 

which Ra represents hydroxy,'·~· Gt .. ~ ~6~y group or Ra represents a group 
... . -.: _;,.. ';.: _, ':: ·./ .. •;. ·~;.. . 

· of formula NRb Re. fu: which Rb ~d ~ jnclePendently represent hydrogen, a 
. . . ' :-.: .. ·'>"·: · ...... _ ... ·:-- ';: ;;· ..... ~-·· . : ' . 

Ct-6 alkyl gi:oup or phenyl 'YllCr.~fn th,~. ~kyl group and phenyl are optionally 
.... • • • . • ..: .•• ·:~ .... '. \ •• ·.:.. ;_! ., . • ... : : ' ... : • . 

15 substituted by on~ or more, o(Jh~ f.9llpwjng: hydroxy or an a,mino group of 
' ' ' • ' ' , , ' , , ' '•, '·• ·". "°: ' • ~ , '~. • ·• • , ~. , I , , , . . . . . . . 

fonnula ~hRj ,wht'.l'ein Rb ,~~·Rj iµdep~dently represent hydrogen or a 

Ct-6 alkyl group orwhereill'~:~~~j together.with the nitrogen atom to 
. . .. 

which they are attache<hepre!lent a fi~~. six or seven membered saturated 

heterocyclic ring which opti9riaiiy ~niiillis an additional hetero atom 

20 selected from O~ S or N and is optjo~ly·substituted by a Ct .. 6 alkyl group, 

h) a group offorrnula NRa ~~~hichRd and Re are independently selected 

from hydrogen, a Ct-6 8Ikyl ~~p or ph~yl or a group offonnula CORf 
. . . . . . . . . . 

25 

wherein Rf represents hydrog~ ~, Ct-6 alkyl group , a C3.g cycloalkyl 
... ·. . ... ~ . . ... 

group or phenyl, wherem In e~h cas¢ '~e alkYl group, the cycloalkyl group 

and phenyl are optionally sii~~itUte<l by ~ne or more of the following: 

hydroxy or an amhio'group.ri}{c>ajlui~~hRj :wh~ Rh andRj are as 
. '. :·: ·.·, 

defined above, i) a group offoI'IJl'aja O(CH2)m Rg in which mis 2, 3, 4 or S 

and Rg represents hydroxy ota ~up·· of .formula NRdRe in which Rd and Re 

are as defined above; o~Rg rep~s~ts a ~up of formula CORa wherein Ra 

30 is as defined above and m isoi, 2 .. 3, 4 or 5, j) nitro, k) optionally substituted· 
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phenyl Ct -6 alkyl, I) optionally. substituted phenyl Cl-6 alkoxy or o) a 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 

C1"' alkyl group, a C1"' alkoxy group or halo. providing that at least one of R3 

5 • R4 , Rs and~ or a substituent on~ represents one of the following: a) a 

group of formula O(CH2)m Rg in which m is 2. 3. 4 or 5 and Rg represents 

hydroxy or a group offonnula ~Re in which Rd and Re are as defined 

above; or Rg represents a group of formula CORa wherein Ra is as defined 

above and mis 1, 2, 3, 4 or 5, b) a C1-6 alkyl group substituted by one or 

10 more of the following: hydroxy or an amino group of formula NRhRJ 

wherein Rb and Rj are as defined above, c) a C1•6alkoxy group optionally 

substituted by one or more of the following: hydroxy, or an amino group of 

formula NRhRj wherein Rh and R;i are as defined below provided that these 

groups are not attached to the carbon which is attached to the oxygen of the 

15 alkoxy group; or halo d) a group formula CORa in which Ra represents 

hydroxy, a Ct-6 alkoxy group or Ra represents a·group of formula NRb Re 

wherein Rb and Re are If? defined above, e) a group of fonnula NR.dRe in 

which Rd and Re are as defined above. 

20 SO. Compounds according to Claim 49 in which~ represents optionally 

substituted phenyl, naphthyl, optionally substituted thienyl, optionally 

substituted pyridyl. optionally substituted furyl, or optionally substituted 

pyrrolyl. 

25 St. Compounds according Claim 49 in which 

~represents 2-thienyl, 3-thienyl, 2-furyl, 3-furyl, 2-pyridyl, 3-pyridyl or 4-

pyridyl each of which is optionally substituted, naphtbyl and optionally 

mono-, di- and tri-substituted phenyl, wherein the substituents are selected 

from optionally substituted alkoxy (particularly methoxy, 3-

30 morpholinopropoxy, 2-morpholinoethoxy, 3-carboxypropoxy, 

carboxymethoxy, 2-carboxyethoxy, 2-carbamoylethoxy, carbamoylmethoxy, 
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3-carbamoylpropqxy, 2-piperictiqo-dhoxy~. 2•(piperazjn-1-yl)ethoxy, 2-

(pYrrolidin-1-yl)ethoxy, 2.,diple~yj~6.,e$oxy,. ~~(perhydro-thiazin-4-
yl)ethoxy,. 3-piperidinopropQxy, ~-(piperm.n-1-yl)propoxy, 3-(pyrrolidin­

lyl)-,propoxy, 3-diJnethytan$~pr,opoxy, .3-(perhydrothiazin+yl)propoxy), 
' . . . . . . .. ; ..... . .· . 

5 lower alkyl (parti~ularly m~yl), ha)~ (particularly fluoro and chloro ), aryl 
' .. i'· : . . . . . . .. . 

(particularly phe11yl), hydroxy,: ~l9xy (particularly phenoxy), arylalkoxy 

.(particularly be~loxy), di-l~~~~~~ylarii~o (parti~arl; dimethylamino), 
. " . - . . ,. . . 

polyhalo-lower-alkyl, polyluilo-lpw~-~lkoxy (parti~larly clifluoromethoxy), 

nitro, cyano, lower-alkylthio(p~c~larly methylthlo), carboxy, lower-

1 o alkoxycarbonyl (particularly ·~eUioxycarbonyl), aniido (particularly 

acetamido and bepZamido) and ~ptionally substituted carbamoyl (particularly 

15 

52. 

20 

· carbamoyl, N-methylcarbamoyl, N•phenylearbamoyl) and a pyridyloxy or 

pyridylthio groull in which the: pyridine ring is optionally substituted by one 

or more of the following: triflu0romethyl ornitro. 
·. ·' .. . ·:-. . 

Compounds acce>rding to. G~..49·,jn which,. . . 
. ..· .. ;;. . - . '• :, . 

~represents 4.-pyridyl, .i-fon;n1UJ;Ii4pmethyl:-4-pyridyl, 2-aminomethyl-4-
. • , ... ·•··• ·:.····:··:·,•• , I . ·' • . .- : ." 

pyridyl, 2-(hydroxyamidino)·+·pyridyl, 2-carbamoyl-4-pyridyl, 4-pyridyl-N-
.. . . . ·' :'' .;·· ...... ·.;. . '.·· . :•. . . . 

. oxide, 2-chloro-4-pyridyl, 2-~yano-4-:pyridyl,.5-methyl-2-furyl, 5-(2-nitro-4-. . . . .. ··. . . . ,· ·' . . . : . . . . . 

trifluoromethylphenyl)fur-2'."yl, phenyl, 4-methoxyphenyl, 3-methoxyphenyl, 

2-methoxyphenyl, 3,4-dimethoxyphenyl, 3,4,5-trimethoxyphenyl, 4-(3-
. . . ,' ..... . 

mo:rpholinopr~oxy)phenyi, 4~(2~morpholinoethoxy)phenyl, 4~(3~carboxy-
; .. 

propoxy)phenyl, 4-carboxyme$oxypheny1, 4-{3-carbamoylpropoxy)phenyl, 

4-carbamoylmethoxyphen~i, 3~(3-IIlorpholino-propoxy}phenyl, 3-(2-
" 

25 morpholino-ethoxy)phenyl, 3·{3-carboxy:-propoxy)phenyl, 4-

carboxymethoxyphenyl, 3-(3-c~bamoylpropoxy)phenyl, 3-

carbamoylmethoxyphenyl, 2-hydroxyphenyl, 3-hydroxyphenyl, . . . . ~ . . ... · . . . 

4-hydroxyphenyl, 3-hydroxy-4-methoxyphenyl, 4-hydroxy~3- . _ 
' . . . 

methoxyphenyl, 4-difluorom~oxyphenyl, 3-nitrophenyl, 4-nitrophenyl, 3,5-

30 di-tert-butyl-4-hydroXyph~y~ 4-~~thylphenyl, 4-fluorophenyl, 2-

chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2,4-dichl~rophenyl, 2-chloro­

S-nitrophenyl, 4-fl~oro-2~hlo~phenyl, 4-methylthiophenyl, 4-biphenylyl, 
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3-phenoxyphenyl, 4-phenoxyphenyl, 4-benzyloxyphenyl, 4-

dimethylaminophenyl, 4-diethyl-aminophenyl; 4-methoxycarbonylphenyl, 

4-carbamoylphenyl, 4-cyanophenyl, 4-N-methylcarbamoylphenyl, 4-N­

phenylcarbamoylphenyl, 4-acetamido-phenyl, 4-benzamidophenyl , 4-

5 carboxyphenyl, 4-[N-(2-diethylaminoethyl)-carbamoyl]phenyl, 4-(prop-l­

enyloxy)phenyl, 3-(2-hydroxyethoxy)phenyl, 3-(N-(2-diethyl aminoethyl)­

carbamoylmethoxy)phenyl, 3-[3-(N-(2-diethylamino-ethyl)carbamoyl) 

propoxy]phenyl, 4-(N-(2-diethylaminoethyl)carbamoyl-methoxy)phenyl, 4-

[3-(N-(2-diethylaminoethyl)-carbamoyl)propoxy]phenyl, 2-furyl, 5-[J,S., 

1 O bis(trifluoromethyl)phenyl]-2-furyl, 3-bromo-2-thienyl, 5-methoxy-2-furyl, 

5-(2-nitro-4-trifluoromethylphenyl)-2-furyl, 3-N-(2-morpholinoethyl)­

carbamoylmethoxy)phenyl, 3-[3-(N-(2-morpholinoethyl) 

carbamoyl)propoxy-phenyl], 4-(N-(2-morpholinoethyl)­

carbamoylmethoxy)phenyl, 4-(morpholinacetamido)phenyl and 4-[3-(N-(2-

15. morpholinoethyl)carbamoyl)propoxy]phenyl. 

53. Compounds according to Claim 49 in which 

R3, R.i, ~ and ~ independently represent hydrogen , halo (particularly 

fluoro ), optionally substituted lower alkoxy (particularly methoxy; 3-

20 morpholinopropoxy, 2-morpholinoethoxy, 3-carboxypropoxy, carboxy­

methoxy, 2-carboxyethoxy, 2-carbamoylethoxy, 3-carbamoylpropoxy, 2-

piperidinoethoxy, 2-(piperazin-1-yl)ethoxy, 2-(pyrrolidin-1-yl)ethoxy, 2-

dimethylaminoethoxy, 2-(perhydrothiazin- l-yl)ethoxy, 3-piperidinopropoxy, 

3-(piperazin-l-yl)propoxy, 3-(pyrrolidin-l-yl)propoxy, 3-

25 dimethylaminopropoxy, 3-(perhydrothiazin-4-yl)propoxy), 

carbamoylmethoxy, hydroxypropyloxy, hydroxyethoxy, (3-

morpholino)propoxy and (2-morpholino)ethoxy), amido (particularly 

acetamido and benzamido ), optionally substituted carbamoyl (particularly 

carbamoyl, N-methyl-carbamoyl ~d .. N-phenylcarbamoyl}, carboxy, nitro 

30 and amino. 
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54. Compounds according to Claim 49 in which · · 

R3, R4, Rs and~ represent tb.e fc:}llowing 6,7-dimetltoxy, 6,7,8-trimethoxy, 6-

tluoro, ~acetarnido, 7-methoxy; · 6-carbamoyl, 6-(N.;.methylcarbarnoyl), 6-(N­

phenylcarbamoyp; 3~morpholin9J>l'0Poxy and 2-moipholino_ethoxy. 

5 

55. A compound selected ftom: 

3-(3,4,S-trimethoxyphenyl)-l,4-clihydro~eno[l~2-c ]pyrazole, 

3-(1,4-dihydroindeno[l,2-c]pyrazol;.3;.yl)phenol,· 

3-pheriyl-1H-[l]benzothieno[3,2-c)pyrazale;·· . 

10 3-(2-thienyl)-lH.;[1 ]benzothieno[3,2-c]pyrazole, 

3-phenyl-lH-[1 ]benzothieno[3,2;.c ]pytazole. 4-oXide, 

3-phenyl-1H-[l]benzothieno[3;2-c]pyrazole.4,4-dioxide, 

3-(2-thienyl)-l H-[1 ]benzothieno[3 ,2-c ]pyrazole; 

3-phenylindeno[l,2-c]p~l-4(1H)-one oxiine, ' ; 
15 3-(3.4-dimethoxyphenyl)indmo(l ;·2-cJpyiazol~(lH).;"one oxime, 

3-( 4-methylphenyl)indeno[l,2.!c]pyrazo14(1 H);;one oXime, 

3-(2-thienyl)indeno[l,2;.c]pyrazol-4(lH)-one, · · ·· 

3-phenyl-1H-benzofuro[302-c ]pytazole0 

l,4-dihydro-3-phenylpyrazolo[ 4,3-b ]in.4ole, 

20 l,4-dihydro-4-methyl-3~phenylpytazolo[4;3,.b]indole, 

4,4-climethyl-3-phenyl-l ,4-dihydrolnde~o[l,2~c ]pyrazole, 

4-(1~4-dihydroindeno(l,2,.c]pyrazol-3-yl)benzoic acid,· 

methyl 4-(1,4-dihydroindeno[l,2-c ]pyrazol-3-yl)benzoate, 

4'-(l,4-dihydroindeno[l,2-c]pyrazol-3-yl)acetanilide, 
' ' ' 

25 4' -{1,4-dihydroindeno[l ,2-c ]pyrazol-3~yl)-3-morphoim.opropionani1ide, 

4' -{l ,4-dihydroindeno[l ,2-c ]pyraiol-3'."yl)morpholinoacetanilide; 

4'-(1,4-dihydroindeno[l,2-c]pyrazoi:..3:..y1)benzanilidei· 

N-(3-phenyl-1,4-dihydroindeno[l ,i;.c ]pyr8Zol-6-yl)acetamide, 

3-morpholino-N-{3-phenyl-l,4-dihydi6indeno[l,2-c]pyrazol-6-yl)propionamide, 

30 N-(3-phenyl-1,4-dihydroindeno[l ,2-c ]pyrazol-6-yl)benzanilide, 

4-(1,4-clihydroindeno[l,2-c ]pyrazol-3-yl)benzamide, 

N-methyl-4-(1,4-dihydroindeno[ 1,2-c ]pyrazol-3-yl)benzamide, 
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.4-(1,4-dihydroindeno[ 1,2-c ]pyrazol-3-yl}benzanilide, · 

PCT/US9912610S 

N -(2-diethylaminoethyl}-4-(1,4-dihydroindeno[l ,2-c ]pyrazol-3-yl}benzamide, 

N-(2-morpholinoethyl}-4-(1,4-dihydroindeno[l ,2-c ]pyrazol-3".'yl)benzamide, 

4-(1,4-dihydroindeno[l ,2-c ]pyrazol-3-yl}phenol, 

5 3-(3-(2-morpholinoethoxy)phenyl]".' 1,4-dihydroindeno[l,2-c]pyrazole, 

3-(2-thienyl)-1,4-dihydroindeno[l,2-c]pyrazol-6-ol, 

6-(2-morpholinoethoxy)-3-(2-thienyl)-l,4-dihydroindeno[ 1,2-c ]pyrazole, 

3-[3-(2-hydroxyethoxy}phenyl]-1,4-dihydroindeno[ 1,2-c ]pyrazole, 

3-(1,4-dihydroindeno[l,2-c ]pyrazol-3-yl)phenoxyacetic acid, 

10 ethyl 3-(1,4-dihydroindeno[l,2-c]pyrazol-3-yl)phenoxyacetate, 

3-(1,4-clihydroindeno[ 1,2-c ]pyrazol-3-yl}phenoxyacetamide, 

N-(2-diethylaminoethyl)-3-(1,4-dihydroindeno[l ,2-c ]pyrazol-3-

yl)phenoxyacetamide, 

· N-(2-morpholinoethyl}-3-(1,4-dihydroindeno[l,2-c]pyrazol-3-yl)phenoxyacetamide, 

15 4-{3-(l ,4-dihydroindeno[l,2-c ]pyrazol-3-yl)phenoxy} butyric acid, 

ethyl 4-{3-(l ,4-dihydroindeno[l,2-c]pyrazol-3-yl)phenoxy} butyrate, 

4-{3-(l ,4-dihydroindeno[l,2-c ]pyrazol-3-yl)phenoxy} butyramide, 

N-(2-diethylaminoethyl)-4-{3-(1,4-dihydroindeno[l,2-c]pyrazol-3-yl)phenoxy}­

butyramide, 

20 N-(2-morpholinoethyl)-4-{3-(1,4-clihydroindeno[l ,2-c ]pyrazol-3-yl)phenoxy }­

butyramide, 

3-(2-thienyl)-1,4-dihydroindeno[l,2-c ]pyrazole-6-carboxamide, 

N-methyl-3-(2-thienyl)-l,4-dihydroindeno[l,2-c ]pyrazole-6-carboxamide, 

N-(2-morpholinoethyl)-3-phenyl-1,4-dihydroindeno[l,2-c]pyrazole-6-carboxamide, 

25 3-(2-thienyl)-l ,4-dihydroindeno[l,2-c ]pyrazole-6-carboxanilide; 

N-(3-phenyl-1,4-dihydroindeno[ 1,2-c ]pyrazol-6-yl)acetamide, 

3-phenyl-1,4-dihydroindeno[l,2-c]pyrazol-6-ylamine, 

3-( 4-nitrophenyl)-1,4-dihydroindeno[l,2-c ]pyrazole, 

4-(1,4-clihydroindeno[l,2-c ]pyrazol-3-yl)~ljne, 

30 4-( 4,S-dihydro-lH-benzo[g]indazol-3-yl)pyridine 1-oxide, 

3-(2-chloro-4-pyridyl)-4,S-dihydro-lH-benzo[g]indazole, 

4-(4,5-dihydro-lH-benzo[g]indazol-3-yl)-2-pyridinecarbonitrile, 
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4-(4,5-dihydro-1H-benzo[g]indazol~3"yl)-2.,pyridirtecarboxamide oxime, 
. :, : . ·. .. : 

4-(4,5-dihydro-1H.:benzo[g]indazol-3-:yl)•2.;pyridjnecarboxamide, 

PCT/US99/2610S 

{[ 4-( 4,5-dihydro-lH-b~o[g]indazol-3~~1)-2.,~dyl]methyl}ammonium chloride, 

N-{[4-(4,5-dihydro-1H-b,enzo[g]-~~l~J-yl)~7-pyridyl]methyl}formamide, 
s 2-[3-.(t,4-dihydroindeno[~.2-c ]pyru.ol-3-rt)pheliofy Jethanoi 

10 

15 

2-morpholinoethyl 4-(1,4-dihydroiruien(>[l,2-c ]pyi"azol-3-yl)benzoate, 

3-(3-nitrophenyl)-1,4-di~ydroindeno[l.2.-~]pYrazole, . .···. .... . .. 

3-(4-thiomethoxyphenyl)-t ,4-dihy(l.roin4eno[ t,2-c ]pyrazole, 

3-(2-naphthyl}-l ,4-dihyc:µ-oindeno[ 1,2-c]pyrazQle, 

3-( 4-difluoromethoxyph~yl)-1,4-qihydtoindeno[ l,2-c ]pyrazole, 

3-(4-acetamidophenyl}-4,s-dihydro-2H-benz[g]jndazole, 
· .. · . . . ·. 

3-(4-bromo-2-thienyl)-4;5-dihydroinde110[1,2;.c]pyrazole; 

3-( 4-benzyloxyphenyl}-4,5-dihydro~lli: .. ~eilz[g]indazole, 
6, 7-dimethoxy-3-(3.;.phenoxyphenyl)~ 1,4~dihydloindeiio.:[1,2-c ]pyrazole, 

.. . . 

3-[ 4-(5-trifluoromethyl-~-pyndyloxy).i>}ienyl]-l'~~dihydroiiideno[l ,2-c ]pyrazole, 

6, 7,8-trimethoxy-3.:(2,3,4-trimetho~yph°enyl)•l'4-dihydroindeno[1,2-c ]pyrazole, 

4-(1,4-dihydroindeno[l ·,;-c ]pyr~l-J.:y1);.2-hydroxymethyl)phenol, • 
. . . •.: . 

2-methoxy-5-(l,4-dihyc:Itoindenc:>[l;2.,c]p.yrazol-3-yl)phenol, 

2-chloro-4-( l ,4-dihydro4'tdeno[l ,2-c ]pytazol-3-yl)phenol, 

20 2-methoxy-4-(1.4-dihyckoindeno[l ,Z~cJP}rrazol-3-yl)phenol, 
.. . ,y .. 

3-chloro-4-(1,4-dihydroindeno[ 1,2-c ]pytazol-3"'.yl)phenol, 

2-( 4-(1,4-dihydroindeno[l,2-c ]pyraz~I-3~yl)p)ieqoxy]acetamide, 
4 '-(l ,4-dihydroindeno[l,2-c}pyraz01-3,.yl)diethylamino-acetanilide, 

':" .. . :.. 

4-(IH-[l]benzothieno[3,2-c ]pyrazol-3,-yl)benz~de, 
. .· . 

25 3-(4-aminophenyl} lH-[l]benzothieno [3;2-c]pyrazole, 
'· .•·. . .. . 

3-(4-methoxyphenyl)-1H.;.benzothi~Q[3~2-c )pyrazole, 

3-( 4-hydroxyphenyl)-lH·[ l]benzothienp[3,2,.;c ]pyrazole, 
·. . ,. . . .. 

N-(3-phenyl-1,4-clihydroindeno[l,2-c}pyrazol-~-yl)benzamide, 
~ ' . ·. 

N-(2-morpholinoethyl)-4-(1,4-dihydroi?ldeno[l,2-c]pyrazol-3-yl)benzamide, 

30 4-(1,4-dihydroindeno[l ,2-c]p'yrazol-3-yi)benzo-p.itril~, 

7-methoxy-3-(4-methyl~ulphonylphenyp-4,S .. ~yclr0-2H-benz[g]indazole, 

4-methyl-3-phenyl-1,4-dihydroindeJ10[1a-<=lPyrazol-4-ol, 
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N-[2-(N,N-diethylamino)ethyl]-4-(1,4-dihydroindeno[l,2-c]pyrazol-3-yl)benzamide, 

N-[2-(N,N-dimethylam.ino )ethyl]-4-(1,4-dihydroindeno[l,2-c ]pyrazol-3-

yl)benzamide, 

N-[2-(N,N-dipropylamino )ethyl]-4-( 1,4-dihydroindeno[l,2-c ]pyrazol-3-

5 yl)benzamide, 

N-[2-(N,N-di-isopropylamino)ethyl]-4-(1,4-dihydroindeno[l,2-c)pyrazol-3-

yl)benzamide, 

N-[3-(N,N-diethylamino)propyl]-4-(1,4-dihydroindeno[l,2-c]pyrazol-3-

yl}benzamide, 

1 O N-[3-(N,N-dimethylamino )propyJ]-4-(1,4-dihydroindeno[l ,2-c ]pyrazol-3-

yl)benzamide, 

N-[3-(N,N-dipropylamino )propyl]-4-(1,4-dihydroindeno[l ,2-c ]pyrazol-3-

yl}benzamide, 

N-[3-(N,N-di-isopropylamino)propyl]-4-(l.4-dihydroindeno[l,2-c]pyrazol-3-

15 yl)benzamide, 

N-(2-Piperidinoethyl)-4-(1,4-dihydroindeno[l,2-c]pyrazol-3-yl}benzamide, 

N-(2-Piperidinopropyl)-4-(1,4-clihydroindeno[l ,2-c]pyrazol-3-yl}benzamide, 

N-{2-Morpholinoethyl)-4-(1,4-dihydroindeno[ 1,2-c ]pyrazol-3-yJ)benzamide, 

N-(2-Morpholinopropyl)-4-(1,4-clihydroindeno[l,2-c]pyrazol-3-yl)benzamide, 

20 N-[2-(Piperazin-l-yl)ethyl]-4-(1,4-dihydroindeno[l,2-c ]pyrazol-3-yl)benzamide, 

N-[3-(Piperazin-l-yl)propyl]-4-(1,4-dihydroindeno[l ,2-c ]pyrazol-3-yl)benzamide, 

N-[2-(Pyrrolidin-1-yl)ethyl]-4-(1,4-dihydroindeno[l;2-c ]pyrazol-3-yl)benzamide, 

N-[3-(Pyrrolidin-l-yl)propyl]-4-(1,4-dihydroindeno[l ,2-c ]pyrazol-3-yl)benzamide, 

N-(2-( 4-Methylpiperazin-l-yl)ethyl)-4-(l,4-dihydroindeno[l,2-c]pyrazol-3-

25 yl)benzamide, 

N-[3-( 4-Methylpiperazin-l-yl)propyl]-4-(1,4-dihydroindeno[l,2-c ]pyrazol-3-

yl)benzamide, 

N-[2-{Thiomorpholin-1-yl)ethyl]-4-(1,4-dihydroindeno[l,2-c)pyrazol-3"' 

yl)benzamide, 

30 N-[3-(Thiomorpholin-l-yl)propyl)-4-(1,4-dihydroindeno[l,2-c]pyrazol-3-

yl)benzamide, 
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N-[2-(Homopiperazin-1-:yl)ethyl]4-(1,4-dihydroindeno[l,2-c]pyrazol-3- . 

yl)benzamide, 

N-[3-(Homopiperazin-1-yl)propyl]~4-(1,4-dihydroindeno[l ,2-c ]pyrazol-3-

yl)benzamide, 

PCT/US99/26J05 

5 N-[2-(Perhydroazepin-l-yl)ethyl]-4-(1,4-dihydroindeno[l ,2-c ]pyrazol-3-

yl)benzamide, 

N-[3-(Perhydroazepin-1-yl)propyl)-4-(1;4-dihydroindeno[l ,2-c ]pyrazol-3-

yl)benzamide, 

N-Isopropyl-4-(1,4-dihydroindeno[l~2-c ]pyrazol-3-yl)benzamide, 

10 N-But-2-yl-4-(1,4-dihydroindeno[l,2 .. c]pyrazol-3;.yl)benzamide, 

N-Methyl-4-(1,4-dihydroindeno[l,2-c]pyrazol-3-yl)benzamide, 

N-Ethyl-4-(1,4-dihydroindeno[l,2-c]pyrazol"'.3-yl)benzamide, 

N-Pentyl-4-(1,4-dihydroindeno[l,2-c]pyrazol-3-yl)benzamide, 

N;.(2-Bromoethyl)-4-(1,4-diliydroindeno[l ,2-c ]pyrazol .. 3-yl)benzamide,. 

15 N-(3,3,3-trifluoroprop-1-yl-4-{1,4':dihydroindeno[l,2-c]pyrazol-3-yl)benzamide, 

N-(Cyclopropylmethyl)-4-(1,4-dihydroindeno[l,2-c ]pyrazol-3-yl)benzamide, 

N-Cyclopentyl-4-(1,4-dihydroindeno[l,2..,c]pyrazol-3-yl)benzamide, · 

N-(Cyclohexylmethyl)4-(l,4-dihydroindeno[l 92-c ]pyrazol-:-3-yl)benzamide, 

N-(2-Chlorocyclopentyl}4.,(1,4:-dihYdroindeno[1,2-c ]pyrazol-3-yl)benzamide, 

20 N-[3-(N,N-dimethylaniino)-2,2-dimethylpropyl]-4-(1,4-dihydroindeno[l,2-

25 

30 

c ]pyrazol-3-yl)benzamide, . 

N-[3-(2-Methylpiperidin .. I-yl)propyl]-4-(1,4-dihydroindeno[l~-c]pyrazol-3-

yl)benzamide, 

N-(3-Methylbut-2-yl)-4-(1.4-dihydroindeno[l,2-c]pyrazol-3-yl)benzamide, 

N-[2-(Pyrrolidin-1-yl)ethyl]-4-(1,4-dihydroindeno[l ,2-c]pyrazol-3-yl)benzamide, 

N-[3-(N,N-Dimethylamino)prop-2-yl]+(l,4-dihycJroindeno[l,2-c}pyrazol-3-

yl)benzamide, 

N-(2-Hexyl)-4-(1,4-dihydroindeno[l,2-c ]pyrazol-3-yl)benzamide, 

N-tert-Butyl-4-(1,4-dihydroindeno[l,2=c]py.razol-3-yl)benzamide, 

N-(7-(N,N-Dimethylamino )heptyl]-4-(1,4-dihydroindeno[l,2-c ]pyrazol-3-

yl)benzamide, 

N-(2-Methylbut-2-yl}-4-(1,4..dihydroindeno[l ,2-c ]pyrazol-3-yl)benzamide, 
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N-(2-Pentyl)-4-(1,4-dihydroindeno[l,2-c]pyrazol-3-yl)benzamide, 

N-sec-Buiyl-4-(1,4-dihydroindeno[l,2-c]pyrazol-3-yl)benzamide, 

N-(3,3-Dimethylbutyl)-4-(1,4-dihydroindeno[l,2-c]pyrazol-3-yl)benzamide, 

N-(2,2,3,3,3-Pentafluoropropyl)-4-(1,4-dihydroindeno[l ,2-c ]pyrazol-3-

5 yl)benzamide, 

N-(2,S-Dichloropentyl)-4-(1,4-dihydroindeno[l,2-c]pyrazol-3-yl)benzamide, 

N-(2,2-Ditluoroethyl)-4-(1,4-dihydroindeno[l,2-c]pyrazol-3-yl)benzamide, 

N-(2-Chloroethyl)-4-(1,4-dihydroindeno[l,2-c]pyrazol-3-yl)benzamide, 

N-[2-(N,N-dimethylamino )propyl]-4-(1,4-dihydroindeno[ 1,2-c ]pyrazol-3-

10 yl)benzamide, 

N-(3-Morpholinopropyl)-4-(1,4-dihydroindeno[l,2-c ]pyrazol-3-yl)benzamide, 

N-[3-(Pyrrolidin-1-yl)propyl]-4-(1,4-dihydroindeno[l,2-c ]pyrazol-3-yl)benzamide; ' 

4' - {1,4-Dihydroindeno[l,2-c ]pyrazol-3-yl)piperidinoacetanilide, 

4' - (1,4-Dihydroindeno[l,2-c ]pyrazol-3-yl)-4-methylpiperazin· 1-ylacetanilide, 

15 4' - (l ,4-Dihydroindeno[l ,2-c]pyrazol-3-yl)-4-methylhomopiperazin-l-ylacetanilide, 

4'- (l,4-Dihydroindeno[l,2-c]pyrazol-3-yl)piperazin-l-ylacetanilide, 

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

4' - (lA-Dihydroindeno[l ,2-c ]pyrazol-3-yl)dipropylaminoacetanilide, 

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

20 4 ' - (1,4-Dihydroindeno[l ,2-c ]pyrazol-3-yl)fluoroacetanilide, 

4' - (1,4-Dihydroindeno[l ,2-c ]pyrazol-3-yl)-3,5-difluorobenzylanilide,. 

4' - (1,4-Dihydroindeno[l ,2-c ]pyrazol-3-yJ)-4-fluorobenzylanilide, 

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

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

25 4'- (l,4-Dihydroindeno[l,2-c]pyrazol-3-yl)-2,4-difluorobenzylanilide, 

4'- (1,4-Dihydroindeno[l,2-c.]pyrazol-3-yl)-2,5-difluorobenzylanilide, 

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

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

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

30 4' - (1,4-Dihydroindeno[ 1,2-c ]pyrazol-3-yl)-3,3,3-trifluoropropananilide, 

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

4 ' - (1,4-Dihydroindeno[l ,2-c ]pyrazol-3-yl)isopentananilide, 
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4 • - (1,4-Dihydroindeno[ 1,2-c]pyrazol-3-ylr2.,.m~thy1\lutananilide, 

4 ' - (1,4-Dihydroindeno[l,2-c ]pyrazol-3-yl)-2-~ethylpentananilide, 

4"- (l,4-Dihydroindent:>[l,2-c]pyrazol-l:·Yl)-2-.ethyll>utanaajlide, 

4' - (1,4-Dihydroindeno[l,2-c]pyrazol-3.,.yl)neopentylanilide, 

5 4' - (1,4-Dihydroindeno[l,2-:c ]pyrazol-3.,.yl)-4,4-dimethylpentananilide, 

4 ' - (1,4-Dihydroindeno[ 1,2-c ]pyrazol-J,,.yl)cyclopexananilide, 

4' - (1,4-Dihydroindeno[l,2-c )p~I;;.J'."yl)trifluoroacetanilide, 

4' - (1,4-Dihydroindeno[l,2•c ]pyrazol-3~yl)pentatl.uoropropananilide, 

Fluoro-N-(3-Phenyl-1,4-dihy~indeno[~ .2-c ]pyraz9l-6-yl)acetamide, 

·PCT/US99/2610S 

10 3,5-Difluoro-N-(3-Pheayl-1,4-dihydroindeno[l,2-c ]pyrazol-6-yl)benzylamide, 

4-Fluoro-N-(3-Phenyl-1.,4-dihydroindeno[l,2-c ]pyrazol-6-yl)benzylamide, 

2-Fluoro-N-(3:..Phenyl-l ,4-dihydroindeno[l .2-~]pyrazol-6~yl)benzylamide, 

. 3-Fluoro~N-(3-Phenyl-1,4-dihydroindeno[l ,2-:c ]pyrazol-6-.yl)benzylamide. 

2,4-Difluoro-:N-(3-Phenyl.,.1,4-dihy4roind~()[l;2-c}pyrazol-6-yl)benzylamide, 

15 2,3-Difluoro-N,.(3-Phenyl-1,4,-dihydropideno[l,2:-c]pyrazol-6'."yl)benzylamide, 

. · 2,5-Difluoro-N-(3-Phenyl-. l ;4-dihyd.roindenQ[l;2-:e]pyrazo,l-6,-yl)benzylamide, 
·,. : . '. . . . ... 

4-Nitro-N-{3-Phenyl-1,4-:dihYdroin~~o[ 1,2-c ]pyr~ol-&-yl)benzy1amide, 

3-Nitro-N-(3-Phenyl-l,4"-dihydJ:'oindeno[l,2-c ]pyrazol.,.6-yl)benzylamide, 

3,3,3-Trifluoro•N-(3-Phenyl-l,4~dihydroindeno[l .Z:-clP~l-6-yl)propanamide, 

20 N-(3-Phenyl-t ,4,,clihydroin~eno[l,2,.c ]pyrazol-6-yl)isobutanamide, 

N-(3-Phenyl-1,4-dihydroindeno[l.2-:c]pyrazol-6-yl)isopentanamide, 

2-Methyl-N-(3-phenyl-1,4-dihydtoindeno[l,2-c]pyrazol-6.-Yl)butanamide, 

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

2-Ethyl-N-(3-phenyl,-1,4-dihydroindenq[l,2.,.c ]pyrazol-6-yl)butanamide, 

25 N-(3-Phenyl-1,4-dihydroindeno[l,2.,.c]pyrazol'."6-yl)neopentanamide, 

4,4-Dimethyl-N-(3-ph~nyl-1,+9ihydroindeno[l ,2-c ]pyrazol-6,-yl)pentanamide, 

N-(3-Phenyl-1,4-dihydroind~9[1 ,2-:c ]pyrazo1~6-yl)cyclohexanecarboxamide, 

Trifluoro-N-(3-Phenyl-1,4-dihyd.roindeno[l,2-c)pyrazol-6-yl)acetamidt!, 

Pentafluoro-N-(3-Phenyl.,.1.4-!iih~ind~[l ,2-c]pyrazol-6-.yl)propanamide, 

30 4' - (1,4-Dihydroindeno[l ,2-:e lPyrazol-3-yl)acetanilide, 

2-Hydroxy-N-(2-morpholinoetliyl)-5-(1,4-dihydroindeno[l,2-c ]pyrazol-3-

yl)benzamide, 
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2-Hydroxy-N-(2-morpholinopropyl)-4-(1,4-dihydroindeno[l ,2-c ]pyrazol-3• 

yl)benzamide, . 

2-Hydroxy-N-[2-(pyrrolidin-l-yl)ethyl]-5-(1,4-dihydroindeno[l,2-c]pyrazol~3-· 

yl)benzamide, 

5 2-Hydroxy-N-[3-(pyrrolidin-1-yl)propyl]-S-(l,4-dihydroindeno[l ,2-c ]pyrazol-3-

yl)benzamide, 

N-[2-(N,N-Diethylamino )ethyl]-5-(1,4-dihydroindeno[l,2-c ]pyrazol-3~y1)-2-

hydroxybenzamide, 

N-[3-{N,N-Diethylamino)propyl]-S-(l,4-dihydi'oindeno[l,2-c]pyrazol-3-yl)-2-

1 O hydroxybenzamide, 

2-Hydroxy-N-[2-(N,N-dimethylamino)ethyl)-5-(1,4-dihydroindeno[l,2-c]pyrazol-3-

yl)benzamide, 

2-Hydroxy-N-[3-(N,N-dimethylamino )propyl)-5-(1 A-dihydroindeno[l ,2-c ]pyrazol- . 

3-yl)benzamide, 

15 · 2-Hydroxy-N-[2-(N,N-dipropylamino )ethyl]-5-(1,4-dihydroindeno[l,2-c ]pyrazol-3-

yl)benzamide, 

2-Hydroxy-N-[2-(N,N-di-isopropylamino )ethyl]-S-(l,4-dihydroindeno[l ,2-

c ]pyrazol-3-yl)benzamide, 

2-Hydroxy-N-[3-(N,N-dipropylamino )propyl]-5-(1,4-clihydroindeno[l ,2-c ]pyrazol-

20 3-yl)benzamide, 

2-Hydroxy-N-[3-(N,N-di-isopropylamino )propyl]-S-(1,4-dihydroindeno[ 1,2-

c ]pyrazol-3-yl)benzamide, 

2-Hydroxy-N-(2-pipericlinoethyl)-5-(1,4-dihydroindeno[l ,2-c ]pyrazol-3-

yl)benzamide, 

25 2-Hydroxy-N-(2-piperidinopropyl}-5-(1,4-dihydroindeno[l ,2-c ]pyrazol-3-

yl)benzamide, 

2-Hydroxy-N-[2-(piperazin-1-yl)ethyl]-5-(1,4-dihydroindeno[l,2-c]pyrazol-3-

yl)benzamide, 

2-Hydroxy-N-[3-(piperazin-l-yl)propy_l]-5-( 1,4-clihydroindeno[l ,2-c ]pyrazol-3-

30 yl)benzamide, 

2-Hydroxy-N-[2-( 4-methylpiperazin-1-yl)etbyl]-5·(1,4-dihydroindeno[ l,2-

c ]pyrazol-3-yl)benzamide, 



W000/27822 
I If Ill~ 1111~ 11~1111(111 If II PCT/US99/26105 

166 

2-Hydroxy'."N-[3-(4-methylpiperazin-1-yl)propyl]-5-(1,4-dihydroindeno[ 1,2-

c ]pyrazol-3-yl)benzamide, 

2-Hydroxy-N-[2-(thiomorpholin-1~yl)ethyl]-5-(1,4-dihydroindeno[1,2-c ]pyrazol-3-

yl)benzamide, 

5 2-Hydroxy-N-[3-(thioµiorpholill-1-yl)propyl]-5·{1,4-dihydroindeno[l ,2-c )pyrazol-3-

yl)benzamide, 

2-Hydroxy-N-[2-(Homopiperazin-1-yl)ethyl]-S'."(1,4-dihydroindeno[l,2-c ]pyrazol-3- . 

yl)benzamide, 

2-Hydroxy-N-[3-(Homopiperazin-1-yl)propyl]-5-(1,4-dihydroindeno[l,2-c ]pyrazol-

10 3-yl)benzamide, 

2-Hydroxy-N-[2-(Perhydroazepin-1-yl)ethyl]-5-(1,4-dihydro~deno[l,2-c)pyrazol-3-

yl)benzamide, 

2-Hydroxy-N-[3-(Perhydroazepin-1 '."yl)propyl]-5-(1,4-dihydroindeno[l,;2-c]pyrazol-

3-yl)benzamide, . 

15 4-(1,4-Dihydroindeno[l ,2-c ]pyrazol-3-yl)-N-(2~morphilinoethyl)aniline, 

. 4-(t,4~Dihydroindeno[l,2-:c]pyrazc;>l-3-yl)-:N-(2-morphilin9propyl)aniline, . 
. . . . . 

4-(l,4-Dihydroindeno[l,2'."c]pyrazol-3-yl)-N-:(2'."Piperidinoethyl)aniline, 
. . -~ •'. . . . . . .· .• . ' . 

4-(1,4-Dihydroindeno[ 1,2-c ]pyrazol-3-yl)-N-(2-piperidinopropyl)aniline, 

!. 4-(l,4-Dihydroindeno[l,2-c]pyrazol-3-y~)-N-[2-(thio1Dorphilinl-yl)ethyl]aniline; · 

20 4-(1,4-Dihydroindeno[l,2-c]pyrazol-3'."yl)-N-[2-(thiomorphilinl-yl)propyl]aniline, 

4-(1,4-Dihydroindeno[l ,2-c ]pyrazol-3"'.yl)-N-[2-(piperazin~l-yl)ethyl]aniline, 

4-(1,4-Dihydroindeno[ 1,2 .. c ]pyrazol-3-yl)-N-[2-(piperazin-l-yl)propyl]aniline, 

4-(1,4-Dihydroindeno[l,2~c]pyrazol-3-yl)-N-[2-(4-methylpiperazin-1-

l)ethyl]aniline, 

25 4-(1,4-Dihydroindeno[l,2-c]pyrazol'."3-yl)-N-[2-(4-methylpiperazin-1-

yl)propyl]aniline, . 

N-[2-(N,N-Diethylamino)ethyl]-4-(1,+.Dihydroindeno[l,2-c]pyrazol-3-yl)aniline, 

N-[3-(N,N-Diethylamino)propyl]-4-(1,4-Dihydroindeno[l,2-c]pyrazol-3:-yl)aniline, 

4-(1,4-Dihydroindeno[l,2-c ]pyrazol-3-yl)-N-[2-(N,N-dipropylamino )ethyl]aniline, 

30 4-(l,4-Dihydroindeno[l,2-c]pyrazol-3-yl)-N-[3-(N,N-dipropylamino)propyl]aniline, 

4-(1,4-Dihydroindeno[ 1,2-c ]pyrazol-3-yl)-N-[2-(N,N-dimethyllamino)ethyl]aniline, 

4-(1,4-Dihydroindeno[l,2-c]pyrazol-3-yl)-N-[3-(N,N-dimethylamino)propyl]aniline, 
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Methyl 4-(6-Acetamido-lA-Dihydroindeno[ l,2-c]pyrazol-3-yl)benzoate, 

N-(3-Methoxypropyl)-4-(1,4-dihydroindeno[l,2-c]pyrazol-3-yl)benzamide, 

4-(1,4-Dihydroindeno[l,2-c]pyrazol-3-yl)-N-(4-Nitropbenyl)benzamide; 

N-(3-Phenyl-1,4-dihydroindeno[l,2-c ]pyrazol-6-yl)morpbolinoacetamide, 

5 N-(3-Phenyl-1,4-dihydroindeno[l,2-c ]pyrazol~6-yl)morpholinoacetamide; 

N-(3-Phenyl-1,4-dihydroindeno[l,2-c ]pyrazol-6-yl)piperidinoacetamide; 

N-(3-Phenyl-1,4-dihydroindeno[l,2-c ]pyrazol-6-yl)thiomorpholinoacetamide, 

N-(3-Phenyl-1,4-dihydroindeno[ 1,2-c ]p)'razol-6-yl)-4-methylpiperazin-1-

ylacetamide, 

10 N-(3-Phenyl-1,4-dihydroindeno[ 1,2-c ]pyrazol-6-yl)piperazin-1-ylacetamide, 

N-(3-Phenyl-1,4-dihydroindeno[l,2-c]pyrazol-6-yl)pyrrolidin-l-ylacetamide, 

2-(N,N-Diethylamino )-N-(3-phenyl;. l ,4-clihydroindeno[l,2-c ]pyrazol-6-

yl)acetamide, 

N-(3-Phenyl-1,4-dihydroindeno[l,2-c ]pyrazol-6-yl)-2-(dimethylamino )acetainide; 

15 N-(3-Phenyl-1.4-dihydroindeno[l ,2-c ]pyrazol-6-yl)-2-(dipropylamino )acetamide; 

4-(6-Amino-l,4-dihydroindeno[l,2-c]pyrazol-3-yl)-N-[2-(N,N-diethylamino)ethyl]­

benzamide, 

3-(3-(2-Morpholinoethoxy)phenylJ~ l ,4-dihydroindeno[l,2c ]pyrazole, 

3-[3-(2-Morpholinoethoxy)phenyl]-1,4-dihydroindeno[ l,2c]pyrazole, 

20 3-[3-(3-Morpholinopropoxy)phenyl]-l,4-dihydroindeno[l,2c ]pyrazole, 

3-(3-(2-Piperidinoethoxy)phenyl]-l,4-dihydroindeno[l,2c]pyrazole, 

3-[3-(3-Piperidinopropoxy)phenyl]-1,4-dihydroindeno[l,2c ]pyrazole, 

3-{3-[2-(Piperazin-1-yl)ethoxy]phenyl}-l,4-dihyclroindeno[l ,2c ]pyrazole, 

3-{3-[3-(Piperazin-1-yl)propoxy ]phenyl}-1,4-dihydroindeno[l ,2c ]pyrazole, 

25 3-{3-[2-( 4-Methylpiperazin-1-yl)ethoxy]phenyl}-l,4-clihydroindeno[l ,2c ]pyrazole, 

3-{3-[3-( 4-Methylpiperazin-1-yl)propoxy ]phenyl}-l,4-dihydroindeno[l ,2c ]pyrazole, 

3-{3-[2-(Homopiperazin-1-yl)ethoxy]phenyl }-l,4-dihydroindeno[l ,2c ]pyrazo~e, 

3-{3-[3-(Homopiperazin-l-yl)propoxy]phenyl}-1,4-dihydroindeno[l,2c]pyrazole, 

3-{3-[2-( 4-Methylhomopiperazin-1-yJ)ethoxy]phenyl}-1,4-

30 dihydroindeno[l ,2c ]pyrazole, 

3-{3-(3-(4-Methylhomopiperazin-1-yl)propoxy ]phenyl}-1,4-

dihydroindeno[l,2c ]pyrazole, 
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3-{3-[2-(N,N-Diethylamino)ethoxy]phenyl}-1,4-dihydroindeno[l,2c]pyrazole, · 

3-{3-[3-(N,N-Diethylamino)propoxy]phenyl}-l,4-dihydroindeno[l,2c]pyrazole, 

3-{3-[2-(N,N-Dimethylaµrino)ethoxy ]phenyl}-1A-dihydroindeno[l,2c ]pyrazole, 

3-{3-[3-(N,N-Dimethylamino )propoxy]phenyl}-1,4 .. dihydroindeno( l,2c ]pyrazole, 

5 3-{3-[2-(N,N-Dipropylamino )ethoxy ]phenyl}-l,4-dihydroindeno[l ,2c ]pyrazole, and 

3-{3-(3-(N,N-Dipropytamino)ProPOXy]phenyl}-l,~ihydroindeno[l,2c]pyrazole, 

and phannaceutically acceptable salts thereof and tautomers thereof. 

56. A compound selected from: 

I 

10 
.. :' :· 

X=(CH2)n TABLE i 

R3R4RSR6 N Rx 

H L 2·-s-O ,5-N02 

H 1 .J-N02 

6,7-(0Me)2 l 3-0Ph 

H ' 1 4-SMe 

H ., 1 . N 4-0-0-CF3 

H 1. . . ... 3-0H.4-0Me 

H 1 4-0H.3-0Me 

H l 2-0H 

6,7-(0Me)2 l 4-NMei 
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R3 R4RsR6 N Rx 

H 1 3,4-X) 
. ~ 

6,7,8-(0Me)3 1 2,3,4-(0Me)3. 

H 1 4-0CHF2 

H 1 4-0H , 3,5-(But )2 

H 2 4-NHAc 

H 2 4-0CH2 CH=CH2 

H 2 4-NEt2 

H 2 4-N02· 

H 2 4-0CHzPh 

H 2 4-CN 

H 2 2-Cl, 5-NOi 

and pharmaceutically acceptable salts thereof and tautomers thereof. 

57. A compound selected from: 

5 

x 

I 

i 
.... N 

Rt 

X=(CH2)n TABLE2 

R3 R4RsR6 N . . .. R2 

6-AcNH 1 _u 
0 
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R3R4RSR6 N R2 

H 1 . 
I I CF3 

0 ~I 
~ 

CF3 

H 1 Br 

D s 
7-0Me 2 

--°' 0 Me 

H 2 --G ... . 0 Me 

and phannaceutically aceeptable salts thereof and tautomers thereof. 

58. A compound selected from: 

I 

1 
..... N 

5 
. R1 

TABLE3 

x 
H C=O-

and pharmaceutically acceptable salts thereof and tautomers thereof. 

10 
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59. A pharmaceutical eomposition comprising a compound of formula I as 

defined in claim 1 in coajunction with a phannaceutically acceptable diluent 

orcmier. 

5 60. A compound of formula I as defined in claim 1 for use as a medicament. 

61. A compound of fonnula I as defined in claim 1 for use as a medicament for 

inhibiting protein kinase activity. 

10 '62. The use of a compound of fonnula I as defined in claim 1 in the 

manufacture of a medicament for use in inhibiting protein kinase activity. 

63. The method of Claim 1 wherein said compound is in an enantiomeric fonn, 

is in a mixture with one or more other said compounds, or is both in an 
15 enantiomeric form and in a mixture with one or more other said compounds. 

64. The method of Claim 1 wherein said protein kinase is a serine kinase. 

65. The method of Claim 1 wherein said protein kinase is a threonine kinase. 

20 

66. The method of Claim 2 wherein said tyrosine kinase is KDR. 

67. A compound selected from: 

Dihydroxy 4-( 4H-indeno-[1,2-c ]-pyrazol-3-yl)phenylborane 

25 4-(1H-[l]Benzothieno[3,2-c]pyrazol-3-yl)benzaldehyde 

4-(1H-[l)Benzothieno[3,2-c]pyrazol-3-yl)-N-[3-(imidazol-1-

yl)propyl]benzylamine trihydrochloride 

Methyl 4-( 4-oxo-1,4-dihydroindeno[l,2-c ]pyrazol-3-yl)benzoate_ 

4-(I ,4-dihydroindeno[l,2-c ]pyrazol-3-yl)benzamide oxime 

30 3-{4-[(2-diethylamino~yl)aminomethyl]phenyl }-1,4-dihydroindeno[l ,2-

c ]pyrazole trihydrochloride 

N-[ 4-(1,4-Dihydroindeno[l,2-c ]pyrazol-3-yl)phenyl]benzenesulphonamide 
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N-(2-Morpholinoetbyl)-4 ~ "'.dihydroindeno[l ,2·c ]pyrazol-3-ylaniline · 

dihydrochloride 

N-(l,4-Dihydroindeno[l,2-c]pyi:azol-6-yl)-2-morpholinoacetamide 

N-(2-Morpholinoethyl}-3-phen~l-1,4-dihydroindeno[l ,2-c ]pyrazol-6-ylamine 

5 trihydrochloride · ·. ·· · · ' 

4'-(l-Acetyl-1,4"'.dihydroindeno[l,2-c]pyrazol-3-yl)acetanilide 
"! 

3-[ 4-(2-morpholirioethoxy)phenyl]-1,4-dihydroindeno[l,2-c ]pyrazole 

3-[2-(2H-1,2,3,4-Tetraazol-5-yl)-4-pyridyl]-4,5-dihydro-2H­

benzo[g]indazole 

10 3-( 4-Isocyaruitophenyl)-1,4-dihydroindeno[1;2-c]pyrazole, 

. 2-(Diethylamino )ethyl N-[4-(1 ;4-dihydroindeno[l,2-c ]pyrazol-3-
r 

yl)phenyl]carbamate 

2-Morpholinoethyl N-[4~(1,4-dihydroindeno[l,2-c]pyrazol-3-

. yl)phenyl]carbamate· 

: 15 · · 3-(DibenzylaminQ)propyl N.:(4-(1;4-dihydroindeno[l,2-c ]pyrazol-3-

yl)phenyl]carbarnate. · 

2-[Ethy1(2-hydroxyethyl)amino ]!!thyl N-[4-(1,4-dihydroindeno[l,2-c ]pyrazol-

3-yl)phenyl]carbamiite · · 

2-[[2-(Dimethylamln.o )ethyl](methyl)amino]ethyl N-[ 4-(l,4-

20 dihydroindeno[1;2-c]pyrazol-3-yl)phenyl]carbamate 

1-Methyl-2-propoxyethyl N-(4-(1,4-dihydroindeno[l,2-c]pyrazol-3-

yl)phenyl]carbamate 

2-(1-Methyltetrahydro-lH..,2-pyrrolyl)ethyl N-[4-(1,4-dihydroindeno[l,2-

c ]pyrazol-3-yl)phenyl]carbamate 

· 25 2-[2-(Dimethylamino )ethoxy)ethyl N-[4-(l,4-dihydroindeno[l,2-c]pyrazol-3-

yl)phenyl]carbamate 

2-(Diethylamino)-l-methylethylN-[4-(l,4-dihydroindeno[l,2-c]pyrazol-3-

yl)phenyl]carbamate 

N-(2-(Diethylamino )ethyl]-,N-[ 4-(1,4-dihydroindeno[l ,2-c ]pyrazol-3-

30 .. yl)phenyl]urea 

N-[ 4-(1,4-Dihydroindeno[l,2-c ]pyrazol-3-yl)phenyl]-N-(2-

morpholinoethyl)urea : 
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NI-[ 4-(1,4-Dihydroindeno[l,2-c]pyrazol-3-yl)phenyl]-1-

piperidinecarboxamide 

· PCT/US99/2610S 

N-[4-(l ,4-Dihydroindeno[l,2-c]pyrazol-3-yl)phenyl]-N-[2-(dimethylamino )-

1-methylethyl]urea 

5 N-[4-(l,4-Dihydroindeno[l,2-c]pyrazol-3-yl)phenyl]-N-tetrahydro-2-

furanylmethylurea 

N-[4-(l,4-Dihydroindeno[l,2-c]pyrazol-3-yl)phenyl]-N'-(2-furylmethyl)urea 

N-(l ,3-Benzodioxol-S-ylmethyl):N':.[ 4-(1,4-dihydroindeno[l ,2-c ]pyrazol-3-

yl)phenyl]urea 

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

N-[ 4-(1,4-Dihydroindeno[l,2-c ]pyrazol-3-yl)phenyl]-N-(2-

piperidinoethyl)urea urea 

N-Benzyl•N-[4-(1,4-dihydroindeno[l,2-c]pyrazol-3-yl)phenyl]urea 

N-[4-(Diethylamino)butyl]-N'-[4-(l,4-dihydroindeno[l,2-c]pyrazol-3-· 

15 yl)phenyl]urea 

N-[ 4-(1,4-Dihydroindeno[l,2-c]pyrazol-3-yl)phenyl]-N'-[2-(2-

thienyl)ethyl]urea 

N-[3-(Diethylamino )propyl]-N-[ 4-(1,4-dihydroindeno[l ,2-c ]pyrazol-3-

yl)phenyl]urea 

20 N-[ 4-(1,4-Dihydroindeno[l,2-c]pyrazol-3-yl)phenyl]-N'-[(1-ethyltetrahydro­

lH-2-pyrrolyl}methyl]urea 

N-(2,S-Ditluorobenzyl)-N-[ 4-(1,4-dihydroindeno[l,2-c ]pyrazol-3-

yl)phenyl]urea 

N-[ 4-(1,4-Dihydroindeno[l ,2-c]pyrazol-3-yl)phenyl]-N-[2-(2:. 

25 hydroxyethoxy)ethyl]urea 

N-[ 4-(1,4-Dihydroindeno[ 1,2-c]pyrazol-3-yl)phenyl]-N-(2-hydroxy-l­

(hydroxymethyl)ethyl]urea 

N-(4-(1,4-Dihydroindeno[l,2-c]pyrazol-3-yl)phenyl]-N-(2,3- . _ 

dihydroxypropyl)urea 

30 Nt-[4-(l ,4-Dihydroindeno[l ,2-c]pyrazoJ-3-yl)phenyl]-4-(2-pyridyl)-l-· 

piperazinecarboxamide 
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N'-[ 4-(t,4-Dihydromdeno[l)-c]p}rrazol-3-yl)phenyl].,.N-[3-. 

( dimethylamino)pro.pyl]-N"-·methyltn'ea . 

PCT/US99/26105 

Nl-[ 4-(l,4-Dihydroindeno[l,2-c]pyrazol,.3-yl}phenyl]-l-azetanecarboxamide 

NI-[ 4-(1,4-Dihydroindeno[l ,2-c ]pyrazol-3-yl}phenyl]-4-(4-fluorophenyl)-1-

piperazinecarboxamide 

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

methylurea 

N-[4-(l,4-Dihydroindeno[l,2-c]pyrazoJ-3-yl)phenyl]-N-ethyl-N-(2-· 

hydroxyethyl)urea 

10 NI-[ 4-(1,4-Dihydroindeno[I,2-c ]pyrazol,.J-yl)phenyl]-4-(2-methoxyphenyl}-

1-piperazinecarboxamide .· · 

N'-[4-(1,4-Dihydroindeno[l ,2-c ]p}irazol-3-yl)phenylJ.,-N-[2-

(dimethylamino)ethyl]-N-:methylurea 

Nl-[ 4-(1,4-Dihydroindeno[t ,2..C ]pyrazol.,3,.yl)phenyl}-4-methyl-1-

15 piperazinecarboxamide 

Nl-[4-(1,4-Dihydroindeno[l ,2-c ]pyrazol-3-yl)phenyl]-4-( 4-hydroxyphenyl)-
. ·.·· 

1-piperazinecarboxamide 

Nl,-[ 4-(1,4-Dihydroindeno[l ;2-c]pyrazol,-3-yl)phenyl]-4-[(E)-3-phenyl-2-

propenyl]-1-piperazinecarboxamide 

20 Nl-[4-(1,4-Dihydroindeno[i,2-c]pyrazol,.3-yl)phenyl]-4-phenyl-l-

piperazinecarboxamide 

N-[4-(l,4-Dihydroindeno[l,2-c]p.yrazol-3-yl)phenyl]-N,N-di(2-

methoxyethyl)urea 

N'-[ 4-(1,4-Dihydroindeno[l,2-c }pyrazol-3-yl)phenyl}-N-(2,3-

25 dihydroxypropyl)-N-methylurea 

N,N-di[2-(Diethylamino )ethyl}-N-[ 4-(1,4-clihydroindeno[l,2-c ]pyrazol-3-

yl)phenyl]urea 

N-[4-(l,4-Dihydroindeno[l,2-c]pyrazol-3-yl}phenyl}-N-(2-

pyridylmethyl)urea 

30 N-[ 4-(1,4-Dihydroindeno[l,2-c ]pyrazol-3-yl)pbenyl]-N-(3-

pyridylmethyl)urea 
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N-[4-(l,4-Dihydroindeno[l,2-c]pyrazol-3-yl)phenyl]-N'-(4-

pyridylmethyl)urea 
.. ~ 

N-(4.;.(1,4-Dihydroindeno[l ,2-c ]pyrazol-3-yl)phenyl]-N'-(2-

hydroxyethyl)urea . 

5 N-[4-(l,4-Dihydroindeno[l,2-c]pyrazol-3-yl)phenyl]-N'-[7-

10 

(dimethylamino )heptyl]urea. 

68. ·A compound se~ected from: 

R=H I . 

R4 

R2 

4-(Ph)PHENYL 
4-(0Ph)PHENYL 

4-(S02Me)PHENYL 

3-(C02H),4-(0H)PHENYL 
3-(N02),4-(0H)PHENYL 

3-(0CH2CONHJPHENYL 
4-(0CH2Ph)PHENYL 
4-(0CH2Ph)PHENYL 

4-(0H}PHENYL 
3-(CONH(CH2hMOR),4-

COH))PHENYL 
3-(CONH(CH2}.iNE~).4-

lOHlPHENYL 
4-(Br)PHENYL 
4-(0H)PHENYL 

4-(CONH(CH2)3NE\z) 
PHENYL 

4-(CONH(CH210Me) 
PHENYL 

4-(CONH(4-N02Ph)) 
PHENYL 

4-(0H)PHENYL 
4-(CONH(CH .. \..NE~) 

x R2 

I 
N.,...N 

I 
Ri 

x 
CH, 
CH, 

(CH2h 

CH2 

CH2 

CH, 
CH2 

CH2 
CH2 

CH2 

CH2 

c~ 
CH2 

CH2 

CH2 

CH2 

CH~ 
CH2 

· PCT/US99/2610S 

R3,R4,R5,R6 

H 
H 

R4=Me0 

H 
H 
H 

R4,R5 = {Me0)2 

R5=Me0 
R4, R5 = (Me0)2 

H 

H 

H 
-~4=Me0 

H 

H 

H 

R5=Me0 
R4=NH, 
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PHl;:NYL 
4-(Br)PHENYL 

.. ,• 

4-(0H)PHENYL 
4-(S02NH(CHz)2MOR) 

PHENYL. .. 

4-(S02NH(CHz10Me) · 
PHENYL 

3-(CH2NMeJ,4~(0H) .· 
PHENYL 

4-(0H)PHENYL 
4-(S02NH(CH2)zNE'2) . 

PHENYL 
.. 

4-(0C~CONH2) 
PHENYL 

:;,. 

4-(0H)PHENYL 

4.:.(QH)PHENYL 
4-(CONH(CH2)2N~Et) 

PHENYL 
4-(CONHC~-2,;,PYRR}PHENYL 

4-(0CHzCONH2)PHENYL 
4-(0CH2C02H)PHENYL 

69. A compound selected from: 

x 

CH2 

.. 

CH2 

CH2 

- .. 
CH2 

.. 

CH2 

.. 

s 
.. CH, 

CH2 

CH2 

CH2 

'·CH2 

CH2 

CH2 

CH2 

CH2 

CH2 

CH;, 
CH2 

.. CH2 .. 

R' 
I 

~'R 

NRR' 

PCT/US99/l610S 

H 
R3 = O(CH2}20Me 

H 

H 

H 

R3=0(CH2)2MOR 

H 

R3=0(CH2}z0Me 

R4=(0H), 
R5=0(CH2}z0Me 
R4=0(CH2)20Me 

H 

H 
R3=0H 

H 

NHn-C12H25 

, .. HN ............... OMe 

··HN~ . -

.HN~ 

H-0 
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CH2 HN~o 
CH2 ~ HN 

CH2 
HN'lr~ I , 

N .,N· 
'N 

CH2 HN-{) 
CH2 HN'r) 
CH2 HN~ 

CH2 HN~ 

0 HN ............... OMe· 

0 
F\ NJ Me 

0 HN-0 
0 HN-0 

0 HN-0-NMez 

0 HN'f'N 
N~H (HCI) 

0 HN'tr~ 
N ,N 

'N' 

0 HN~ 

s HN---o 

s HN_.......,NMez 

HN-0 

. -
s 

. . .. 

s H-0' 
s H-0 
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s HN~ 

CH2 NHiso-Pr 

CH2 NH eye-PR 

CH2 NHn-Hex 

CH2 HN~H 

CH2 0 
CH2 OMe 
CH2 .. Co 
CH2 .HN-0-0Me 

CH2 .. HN-Q-oH 

CH2 HN-0 
CH2 HN-0 
CH2 

HN ~ 
CH2 

HNy, 
NH 

N.::::d 

CH2 · 
HNys 
g~ 

0 . -
0 

- .... 

0 HN-0 



... ~: 

WOOOl27822 1111111111111111111 11111111111 
* C L M S * ·.·. '.·' 

179 

0 

0 HN.......,..-0 (2HCl.J 

70. A compound selected from: 

R' 
I 

R ... N 

x 

CH2 

CH2 

CH2 

CH2 

CH2 

CH2 

NRR' 

HN ............... o [2HCI) 

0 
r'"\ 

'\_,NM• 

HN-0 

HN-0 

HN~ 

PCTIUS99126JOS 

5 71. Compounds of formula I and phannaceutically acceptable salts thereof in 

which: 

X represents a group of formula S(O)p in which p represents 0,1 or 2 ; 

R1 represents H ; 

Ri represents aryl, pyridyl, thienyl, furyl or pyrrolyl each of which is 

10 optionally substituted by one or more of the following: 

a) halo, 
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b) a C1-6 alkyl group. optionally substituted by one or more of the following: 

hydroxy, halo or an amino group of formula 'NRhRj wherein Rb and Rj are as 

defined below, 

c) a C1_6 alkoxy group optionally substituted by one or more of the following: 

5 hydroxy, COOH, an amino group of formula NRbRj, or an amide of the formula 

CONRi.R;, wherein Rb and Rj are as d~fined below provide4 that these groups are 

not attached to the carbon which is atbi.ched to the oxygen of the alkoxy group; or 
.· ~ •. . 

halo 

d) optionally substituted phenoxy, 

10 e) hydroxy, 

f) a group of formula CORa or S02Ra wherein Ra is hydroxy, (C1-CJalkyl, 

(C1.C6)alkoxy or Ra represents a group of formula NRJlc; 

where Rb and Re independently represent hydrogen, a C1-12 alkyl grc;>up, a 

C3-12 cycloalkyl group, phenyl(C0-CJalky1 or heterocyclyl-(C0-CJalkyl 

15 (heterocyclyl = tetrahydrofuranyl, furanyl, 1,3-benzodioxole, pyridinyl, and 

thiophenyl) wherein the alkyl group, the cycloalkyl group, phenyl or heterocyclyl­

(Co-CJalkyl are optionally substituted by one ot more of the following: hydroxy, 

(C1-CJ-hyrdroxy, J:ialo, nitro,-(Ci-CJalkyl, (C1..;C6)alkoxy, -0-(C1-C6)alkyl-hy<H:oxy 

a CJ-12 cycloalkyl group or an amino group of formula~; 

20 where Rh and Rj independently represent hydrogen, (C1-C12)alkyl, (C3-

CJcycloalkyl, (C3:.CJ:heterocycloalkyl-(C0-CJalkyl (heterocycloalkyl = 
tetrazole, pyridine, piperidine, pyrazine, imidazole, triazole, morpoline, and 

piperaZine}, (C1-C6)alkeriyl, (C1-C6}alkynyl, (C3-C,)cycloalkenyl-{C0-

CJalkyl, hydroxy(C1-CJalkyl, amino(C1-CJalkyl, (C1-C6)alkoxy(C1-

25 CJalkyl, mono- or di-(C1-C6)alkyla.mino(C1..;cJalkyl, morpholinyl-(C1-

C6)alkyl, pyrrolidinyl-(C1-CJalkyl, pyridinyl, phenyl(C0-C6)a1kyl where the 

phenyl portion is optionally substituted by one or more moietie~ ~elected 

from the group consisting of halo, hydroxy, nitro, amino, mono- or di-{C1-

CJalkylamino, (C1-CJalkyl and {C1-CJalkoxy; or Rh and Rj together with 

30 the nitrogen atom to which they are attached. represent a four, five, six or 

seven membered heterocyclic ring which optionally contains one or more 
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additional hetero atOms selected from 0, S and N and is optionally 

substituted by a Ct-6 alkyl group or a heterocycle, 

PCT/US99/26105 

or Ri, and Re are taken together with the nitrogen atom to which they are attached to 

fonn an optionally substituted 4-, 5-, 6- or 7-membered ring where said ring 

5 optionally contains one or more additional heteroatoms selected from the group 

consisting of 0, N and S, and said ring is optionally substituted by (C1-CJa1kyl, 

pyridinyl, phenyl(C0-CJalkyl, phenyl(C2-CJalkenyl, where the phenyl portion is 

optionally substituted by one or more moieties selected from the group consisting of 

Br, Cl, F, I, hydroxy, nitro, amino, mono- or di-(C1-C6)alkylamino, (C1-C6)alkyl and 

1 O (C1-C6)a1koxy; 

g) a group of formula NRdRe in which Rd and Re are independently selected 

from hydrogen, a Ct-12 alkyl group, a C3-12 cycloalkyl group, S(0)2-phenyl, 

phenyl, a heterocycloalkyl-(Ci-CJalkyl, wherein the heterocycloalkyl is a four, five, 

six or seven menbered heterocyclic ring which has one or more heteroatoms selected 

15 from the group consisting of 0, S and N, or~ and~ are each, independently,a 

group of formula CORf 

wherein Rf represents.hydrogen, NR~, (C1-CJalkoxy, amino-(C1-

CJalkoxy-(C1-C6)alkoxy, mono-(C1-C6)alkyl-amino-(C1-CJalk:oxy-(C1-C6)alkoxy, 

N,N-di-(C1-C6)alkyl-amino-(C1-CJalkoxy-(C1-C6)alkoxy, a Cl-12 alkyl group, a C3_ ·. · 

20 12 cycloalkyl group, a phenyl Ct-6 alkyl group or phenyl wherein in each case the 

alkoxy, the alkyl group, the cycloalkyl group and phenyl are optionally substituted 

by one or more of the following: halo, hydroxy, nitro, (C1-CJalkyl, (C1-CJalkoxy, 

di-(C1-C6)alkyl-amino-{C1-CJalkoxy. pyrrolidine which is optionally substituted 

with a (C1-C6)alkyl, or an amino group of formula NRhRj wherein Rh and Rj are as 

25 defined above, 

h) a group of formula O(CH2)m Rg in which mis 2, 3, 4 or 5 and Rg 

represents hydroxy or a group of formula NRdRe in which Rd and Re-~ as defined 

above; or Rg represents a group of f~rm~a .CORa wherein Ra is as defined above 

and m is 1, 2, 3, 4 or 5, 

30 i) nitro, 

j) optionally substituted phenyl Ct-6 alkyl, 
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k) optionally substituted phenyl Ct.;6 alkoxy 

I) cyano, 

m) a CuaJkenyloxy 'group, 

PCT/VS99126JOS 

n) a pyridyloxy or pyridylthio group in which the pyridine ring is optionally 

5 substituted by one or more of the followirig : trifluoromethyl or nitro, 

o) hydroxyamidino, · 

p) aminomethyl, · 

q) fonnamidomethyl, 

r) a Ct-6 alkythio group 

10 s)phenyl 

t) a 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 Ct-6 alkyl group, a C1-6 alkoxy group or halo, 

u)CHO, 

15 v) dihydroxyborane 

w} tetrazolyl; and . 

R3, R4 , Rs and R6 independently represent a) H, b) halo, c) a Ct-6 alkyl group 
. : . . . ~ . ,. . 

optionally substituted by one or more of the following: hydroxy, halo or an amino 

group of formula NRbRj wherein Rb and Rj are as defined below, d) a C1_6alkoxy 

20 group optionally substituted by one or more of the following: hydroxy, a C1_6alkoxy, 

halo or an amino group of formula NRh~ wherein Rb and Rj are as defined below 

provided that these groups are not attached to the carbon which is attached to the 

oxygen of the alkoxy group, e) optional~y substituted phenoxy, f) hydroxy, g) a 

group fonnula CORa in which Ra represents hydroxy, a Cl-6 alkoxy group or Ra 

25 represents a Sf'?UP of formula NRb Re i~ which Rb and Re independently represent 

hydrogen, a C 1-6 alkyl group or phenyl;wherein the alkyl group and phenyl are 

optionally substituted by one or more of the following: hydroxy or ari amino group 
i· . 

of formula NRhRj wherein Rh and .Rj independently represent hydrogen or a C1-6 

alkyl group, (C,-CJheterocycloalkyl-(Co-CJalkyl (heterocycloalkyl =pyridine, 

30 morpoline, piperazine, and N-methyl~iperazine) or wherein Rh and Rj together with 
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the nitrogen atom to which they are attached represent a five, six or seven membered 

saturated heterocyclic ring.which optionally contains an additional hetero atom 

selected from 0, S or N and is optionally substituted by a C1-6 alkyl group, h) a 

group of formula NRci Re in which Rei and Re are independently selected from 

5 hydrogen, a Ct-12 alkyl group·, a C3-12 cycloalkyl group or phenyl or a group of 

formula CORfwherein Rf represents hydrogen, a Cl-12 alkyl group, a C3-12 

cycloalkyl group, a phenyl Ct-6 alkyl group or phenyl wherein in each case the 

alkyl group, the cycloalkyl group and phenyl are optionally substituted by one or 

more of the following: halo, hydroxy, nitro or an amino group of formula NRhRj 

10 wherein Rh and Rj are as defined above i) a group offonnula O(CH2)m Rg in which 

mis 2, 3, 4 or 5 and Rg represents hydroxy or a group of formula N'RdRe in which 

Rel and Re are as defined above; or Rg represents a group of formula CORa wherein 

Ra is as defined above and mis 1, 2, 3, 4 or 5, j) nitro, k) optionally substituted 

phenyl Ct-6 alkyl, I) optionally substituted phenyl Cl-6 alkoxy m) cyano or o) a C2-

15 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 Ct-6 alkyl 

group, a Ct-6 alkoxy group or halo; 

with the provisos that 

1) when Rt, R3, R4, Rs and R6 each represent hydrogen and X 

20 represents 802, then ~ does not represent phenyl and 

2) when X represents S and Rt, R3, R4, Rs and R6 each represent 

hydrogen, then ~ does not represent 2,4-dichlorophenyl. 

72. Compounds of fonnula I and pharmaceutically acceptable salts thereof in 

25 which: 

X represents oxygen; 

R1 represents H ; 

~ represents aryl, pyridyl, thienyl, furyl or pyrrolyl each of which is 

optionally substituted by one or more of the foll()wing: 

30 a) halo, 
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b) a Ct-6 alkyl group optionally substituted by one or more of the following: 
. . 

hydro:'Y, halo or an amino grolip of fo~ula NRbRj .wherein Rh and Rj are as 

defined below, 
t. 

c) a C1•6 alkoxy group optionally substituted by one or more of the following: 
!· 

5 hydroxy, COOR, an amino group offonpulaNRhRj~ oran amide of the fonnula 

CO~, wherein Rb and Rj are as defmed below provided that these groups are 

not attached to the carbon which is attached to the oxygen of the alkoxy group; or 

halo 

d) optionally substituted phenoxy, 

10 e) hydroxy, 

f) a group of formula CORa or S02R. wherein Ra is hydroxy, (C1-C6)alkyl, 
i: 

(C1.C6)alkoxy or Ra represents a group ~ffonnula ~; 

where Rb and Re independelltly ~epresent hydrogen, a C1-12 alkyl 8r<?Up, a 

C3.12 cycloalkyl group, phenyl(Co-CJalkyl or heterocyclyl-(C0-C6)alkyl 

15 (heterocyclyl = tetrahydrofuranyl, furan)"l, 1,3-b_enzodioxole, pyridinyl, and 

thiophenyl) wherein the alkyl group, the· cycloalkyl group, phenyl or heterocyclyl- . 

(C0-CJalkyl are optionally substituted by one or more of the following: hydroxy, 

(C1-CJ-hyrdroxy, halo, nitro, {C1-CJalkyl, {C1-CJalkoxy, -Q-<C,-CJalkyl-hydroxy . 

a CJ-12 cycloalkyl group or an amino group offonnufa NR.iR,; 

20 where Rh and Rj independently represent hydiogen, (C1-C12)alkyl, (C3-

CJcycloalkyl, (C3-CJheterocycl~alkyl-(C0-C6)alkyl (heterocycloalkyl = 

tetrazole, pyridine, piperidine, pYrazme, imidazole, friazole, mmpoline, and 

piperazine), (C1-C6)alkenyl, (C1-~6)alkynyl, (C3-CJcycloalkenyl-(Co­

CJalkyl, hydroxy{C1-CJalkyl, a\'nino(C1-CJalkyl, (C1-C6)alkoxy(C1-

25 CJalkyl, mono- or di-(C1-C6)allo/lamino(C1-CJalkyl, morpholinyl-(C1-

CJalkyl, pym>lidinyl-(C1-C6)ancyl, pyridinyl, phenyl(C0-CJalkyl where the 

phenyl portion is optionally substituted by one or more moietie~ ~elected 

from the group consisting of halo, hydroxy, nitro, amino, mono- or di-(C1-

CJalkylamino, (C1-C6)alkyl and ;(C1-CJalkoxy; or Rb and Rj together with 

30 the nitrogen atom to which they ~e attached represent a four, five, six or 

seven membered heterocyclic ring which optionally contains one or more 
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additional hetero atoms selected from 0, S and N and is optionally 

substituted by a C1~6 alkyl group or aheterocycle, 

PCT/US99/2610S 

or~ and R.: are taken together with the nitrogen atom to which they are attached to 

form an optionally substituted 4-, 5-, 6- or 7-membered ring where said ring 

5 optionally contains one or more additional heteroatoms selected from the group 

consisting ofO, N and S, and said ring is optionally substituted by (C1-C6)alkyl, 

pyridinyl, phenyl(C0-CJalkyl, phenyJ(C2-CJalkenyl, where the phenyl portion is 

optionally substituted by one or more moieties selected from the group consisting of 

Br, Cl, F, r. hydroxy, nitro, amino, mono- or di-{C1-CJalkylamino, (C1-CJalkyl and 

10 (C1-CJalkoxy; 

g) a group of fonnula NRdRe in which Rd and Re are independently selected. 

from hydrogen, a Ct-12 alkyl group, a C3-12 cycloalkyl group, S(01-phenyl, 

phenyl, a heterocycloalkyl-{C1-C6)alkyl, wherein the heterocycloalkyl is a four, five, . 

six or seven menbered heterocyclic ring which has one or more heteroatoms selected . 

15 from the group consisting ofO, Sand N, or R.i and R. are each, independently,a 

group of formula CO Rf 

wherein Rfrepresents hydrogen, NRi,R.:, (C1-CJalkoxy, amino-(C1-

CJalk.oxy-(Ci-CJalkoxy, mono-(C1-CJalk.yl-amino-(C1-C6)alkoxy-(C1-CJalk.oxy, 

· N,N-di-(C1-CJalkyl-amino-(C1-C6)alkoxy-(C1-CJalkoxy, a Cl-12 alkyl group, a C3. 

20 12 cycloalkyl group, a phenyl Ct-6 alkyl group or phenyl wherein in each case the 

alkoxy, the alkyl group, the cycloalkyl group and phenyl are optionally substituted 

by one or more of the following: halo, hydroxy, nitro, (C1-CJalkyl, (Ci-CJalkoxy, 

di-(C1-C6)alkyl-amino-(C1-CJalkoxy, pyrrolidine which is optionally substituted 

with a (C1·CJalkyl, or an amino group of formula NRhRj wherein Rh and Rj are as 

25 defined above, 

h) a group of formula O(CH2)m Rg in which mis 2, 3, 4 or 5 and Rg 

represents hydroxy or a group of formula N'RdRe in which Rel and Re are as defined 

above; or Rg represents a group of formula CORa wherein Ra is as defined above 

andm is 1, 2, 3, 4 or S, 

30 i)nitro, 

j) optionally substituted phenyl C1-6 alkyl, 
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k) optionaliy sub~iuted phenyJ Ct~ ~lk9xy 

1) cyano, 

m) a c,_6alkenylo~y group,'' 

PCTIUS!>!>/26105 

n) a pyridyloxy or pyridylthio group iI1 ~hich the pyridine ring is optionally 

5 substituted by one or mo~e of the following : trifluoromethyl or nitro, 

o) hydroxyamidffi.o, 

p) aminomethyl, · 

q) formamidomethyl, 

r) a Ct-6 alkythio group 

10 s)phenyl 

15 

t) a C2-4 alkenyl group or a C2-4 allcynyl group each of which is optional1y 

substituted by phenyl which is optionally substituted by one or more of the 

following : . a C 1-6 alkyl .sroup, a Ct-6 ~oxy ·group or .halo, 

u)CHO, 

·v) dihydroxybomne 

w) tetrazolyl; and 

R3, R4. Rs and R6 ind.~endently ~~esent a) ·ff, b) halo, c) a Ct-6 alkyl .. . . . 
·.. . . . . ·. . -t . . 

group optionally substituted by one or more of the following: hydroxy, halo 
' • • • • I • • ' 

'or an ammo gro\lp of formula NRhRj wherefu Rh and Rj are as defined 

20 below, d) a C1_6alkoxy group optionally substituted by one or more of the 

following: hydf()xy, a C1-6aikoxy, 'halo.or an amillo group of formula NRhRj 
. ·:· :.- ,. ' 

wherein Rh and ~j are as d~fine:d below provided ~t these ~oups are not 

attached to the carbon which is ~{mch~d to the oxygen of the alkoxy group, e) 

optionally substituted phenoxy, t) hydroxy, g) a group formula CORa in 

25 which Ra represents hydroxy, a Gl-6 alkoxy group or Ra represents a group 
. . .: i;" .. :· . .. 

of formula NRb Re in which Rb and Re independent}y represent hydrogen, a 

c 1-6 alkyl group or phenyl wh~in the alkyl group and phenyi are 

optionally substituted by one or more of the following: hydroxy or an amino 

group of formula NRhRj wherein Rh and Rj independently represent 

30 hydrogen or a Ct-6 aJkyl group, (C3-CJheterocycloalkyl-(Co~Jalkyl 
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(heterocycloalkyl =pyridine, morpoline, piperazine, ~d N- . 

methylpiperazine) or wherein Rb and Rj together with the nitrogen atom to 

which they are attached represent a five, six or seven membered saturated 

heterocyclic ring which optionally contains an additional hetero atom 

5 selected from O; S or N and is optionally substituted by a C 1-6 alkyl group, 

h) a group of fonnula NR.d Re in which Rd and Re are independently 

selected from hydrogen, a Cl-12 alkyl group , a C3-12 cycloalkyl group or 

phenyl or a group of formula CORfwherein Rrrepresents hydrogen, a Ct-12 

alkyl group, a CJ-12 cycloalkyl group, a phenyl Ct-6 alkyl group or phenyl 

10 wherein in each case the alkyl group, the cycloalkyl group and phenyl are 

optionally substituted by one or more of the following: halo, hydroxy, nitro 

or an amino group of fonnula NRhRj wherein Rb and Rj are as defined 

above i) a group of fonnula O(CH2)m Rg in which m is 2, 3, 4 or 5 and Rg 

represents hydroxy or a group of formula NRd.Re in which Rel and Re are as 

15 defined above; or Rg represents a group of formula CORa wherein Ra is as 

defined above and mis 1, 2, 3, 4 or 5, j} nitro, k) optionally substituted 

phenyl Ct-6 alkyl, 1) optionally substituted phenyl Ct-6 alkoxy m) cyano or 

o) a 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 morC'. of the 

20 following: a Ct-6 alkyl group, a Ct-6 alkoxy group or halo. 

with the proviso that 

·when Rt, RJ, R4. Rs and R6 each represent hydrogen, then~ does not 

represent phenyl, 2,4-dimethylphenyl or 2,4-dichlorophenyl. 

25 73. Compounds of formula I and pharmaceutically acceptable salts thereof in 

which: 

X represents a group of fonnula NRa ; 
R.1 represents H ; 

Ri represents aryl, pyridyl, thienyl, fury I or pyrrolyl each of which is 

30 optionally substituted by one or more of the following: 

a) halo, 
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b) a C 1-6 alkyl group optionally substituted by one c:>r more of the following: 

hydroxy, ·halo or an amino group of formula NRhRj-wherein Rh and Rj are as 

defined below, 

c) a C1"' alkoxy givup optionally substituted by one or more of the following: 

5 hydroxy, COO;El, an amiilo group of fcirmula NRhRj, or an amide of the fonnula 

CONRhRj; wherein Rb and Rj ~ as defined below provided that these· groups are 

not attached to the carbon which is attached· to the oxygen of the alkoxy group; or 

halo 

d) optionally substituted phenoxy, 

10 e) hydroxy, 

f) a group of formula C(l;Ra or ~OzR. wherein Rais hydroxy, (C1-C6)alkyl, 

(C1_CJalkoxy or Ra repres~ts a group of formµla ~; .. 

where Rb and :Re independently represent: hydrogen, a Ct-12 alkyl ~up, a 

C3-12 cycloalkyl group,.phenyl(C0-C6)~kyl or heterocyclyl-(C0-CJalkyl 

15 (heterocyclyl = tetrahydrofuranyl, ~yl, _1,3'.".benz~dioxole, pyridinyl, and 

thiophenyl) wherein the alkyl ~up, t~e ~ycloa1kyl group, phenyl or heterQcyclyl- · 

(C0-CJalkyl are optionally substituted by one or more of the following: hydroxy, 

(C1-CJ-hyrdroxy, halo, nitro, (C1-CJalkyl, (C1-CJalkoxy, -O-(C1-CJalkyl-hydroxy · 

a C3-12 cycloancyl.group or an amino group of formula NR.aR;; 

20 where Rb and Rj independently represent hydrogen, (C1-C1Jalkyl, (C3-

CJcycloalkyl, (C3-CJheterocycloalkyl-(C0-CJalkyl. (heterocycloalkyl = 
tetrazole, pyridine, piperidine, pyrazine, imidazole, triazole, morpoline, and 

piperazine). (C1-CJalkenyl, (C1-C6)alkynyl, (~-CJcycloalkenyl-(C0-

CJalkyl, hydroxy(C1-C6)alkyl, amino(C1-CJalkyl, (C1-CJalkoxy(C1-

25 C6)alkyl, mono- or di-(C1-CJalkylamino(C1-CJalkyl, morpholinyl-(C1-

C6)alkyl,. pyrrolidinyl-(C1-C6)a1kyl, pyridinyl, phenyl(C0-CJalkyl where the 

phenyl portion is optionally substituted by one or more moieties selected 

from the group coimsting of halo, hydroxy, nitro, amino, mono- or di-(C1-

C6)a1kylamino, (C1-C6)alkyl and (C1-CJalkoxy; or Rh and Rj together with 

30 the nitrogen atom to which they are attached represent a four, five, six or 

seven membered heterocyclic ring which optionally contains one or mor~ 
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additional hetero atoms selected from 0, S and N and is optionally 

substituted by a Ct-6 alkyl group or a heterocycle, 

PC:TIUS99/2610S 

or~ and R. are taken together with the nitrogen atom to which they are attached to 

form an optionally substituted 4-, 5-, 6- or 7-membered ring where said ring 

5 optionally contains one or more additional heteroatoms selected :from the group 

consisting of 0, N and S, and said ring is optionally substituted by (C1-C6)alkyl, 

pyridinyl, phenyl(Co-CJalkyl, phenyl(C2-C6)alkenyl, where the phenyl portion is 

optionally substituted by one or more moieties selected :from the group consisting of 

Br, Cl, F, I, hydroxy, nitro, amino, mono- or di-(C1-CJalkylamino, (C1-C,)alkyl and 

10 (C1-CJalkoxy; 

g) a group of formula 'NRd.Re in which Rd and Re are independently selected 

from hydrogen, a Ct-12 alkyl group, a CJ-12 cycloalkyl group, S(0)2-phenyl, 

phenyl, a heterocycloalkyl-(C1-C6)alkyl, wherein the heterocycloalkyl is a four, five, 

six or seven menbered heterocyclic ring which has one or more heteroatoms selected 

15 from the group consisting of 0, Sand N, or~ and R. are each, independently,a 

group of formula CORr 

wherein Rf represents hydrogen, N:Ri.Rc, (C1-CJalkoxy, amino-(C1-

C6)alkoxy-(C1-CJalkoxy, mono-(C1-CJalkyl-amino-(C1-C6)alk.oxy-(C1-CJalkoxy,. 

N,N-di-(C1-C6)alkyl-amino-(C1-CJalkoxy-(C1-CJalkoxy, a Ct-12 alkyl group, a C3_ 

20 12 cycloalkyl group, a phenyl Ct-6 alkyl group or phenyl wherein in each case the. 

alkoxy. the alkyl group, the cycloalkyl group and phenyl are optionally substituted 

by one or more of the following: halo, hydroxy. nitro, (C1-C6)alkyl, (C1-CJalkoxy, 

di-(C1-CJalkyl-amino-(C1-CJalkoxy, pyrrolidine which is optionally substituted 

with a (C1-CJalkyl, or an amino group of formula NRhRj wherein Rh and Rj are as 

25 defined above. 

h) a group of formula O(CH2)m Rg in which mis 2, 3, 4 or 5 and Rg 

represents hydroxy or a group of formula NRclRe in which Rd and Re are as defined 

above; or Rg represents a group of fo:mu~~ ~ORa wherein Ra is as defined above 

and m is 1, 2, 3, 4 or S, 

30 i)nitro, 

j) optionally substituted phenyl Cl-6 alkyl, 
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k) optionally substiiutedphenyl Ct-6 alkoxy 

1) cyano, 

m) a ~6alkenyloxy group, · · 

PCT/US99/26105 

n) a pyridyloxy or pyridylthio group in which the pyridine ring is optionally 

5 substituted by one or more of the followillg : trifluoromethyl or nitro, 

o} hydroxyamidino, 

p) aminomethyl, · ·. 

q) fonnamidomethyl, 

r) a CJ -6 alkythio group 

10 s) phenyl 

t) a C2.4 alkenyl group or a C24 alkyliyl group each of which is optionally 

substituted by phenyl which is optional~y substituted by one or more of the 

following: a Ct-6 alkyl group~ a CJ.:.6 alkoxy group or halo, · 

u)CHO; · 

15 v) dihydroxybo:rmie 

w).tetrazolyl; and 

RJ, R4, Rs andR6. independently represent a} H, b) halo, c} a Ct-6 alkyl 
. . .. .· .... . 

. group optionally s11bstitu,ted by one or more of the following: hydroxy, halo 
I • ' • • ' • 

or an amino ~up of fonnula NRbRj wherein Rb and Rj are as defined 

20 below, d) a Cl-6 alko:x;y group optionally substituted by one or more of the 
·.. . . •: . . . : . . . 

following: hydroxy. a C1_6alkoxy, halo or an amino group of fonnula NRhRj 

wherein Rh and Rj are as defined below provided that these_ groups ate not 

attached to the carbon whichis attached to the oxygen of the alkoxy group, e) 

optionally substituted phenoxy, f) hydroxy, g) a group formula CORa in 

25 . which Ra represents hydrmcy, a Ct-6 alkoxy group or Ra represents a group 

of formula NRb Re in whi~ Rb and Re independently represent hydrogen, a 

Cl-6 alkyl group or phenyl wh~n the alkyl group and phenyl are 

optionally substituted by Qn.e or more of the following: hydroxy or an amino 

group of formula ~bRj wherein Rh ~dRj independently represent 

. 30 hydrogen or a Ct-6 alkyl group, (C3-C,}heterocycloalkyl-(Co·CJalkyl 
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(heterocycloalkyl = pyridine, morpoline, piperazine, and N­

methylpiperazine) or wherein Rh and Rj together with the nitrogen atom to 

which they are attached represent a five, six or seven membered saturated 

heterocyclic ring which optionally contains an additional hetero atom 

5 selected from 0, S orN and is optionally substituted by a C1-6 alkyl group, 

h) a group of formula NRd Re in which Rd and Re are independently 

selected from hydrogen, a Ci-12 alkyl group , a C3-12 cycloalkyl group or 

phenyl or a group of fonnula CORfwherein Rf represents hydrogen, a Ct-12 

alkyl group, a C3.12 cycloalkyl group, a phenyl Ct-6 alkyl group or phenyl 

10 wherein in each case the alkyl group, the cycloalkyl group and phenyl are 

optionally substituted by one or more of the following: halo, hydroxy, nitro 

or an amino group of formula NRtiRj wherein Rh and Rj are as defined 

above i) a group of formula O(CH2)in Rg in which mis 2, 3, 4 or 5 andRg 

represents hydroxy or a group of formula NRdRe in which Rd and Re are as 

15 defined above; or Rg represents a group of formula CORa wherein Ra is as 

defined above and mis 1, 2, 3, 4 or 5, j) nitro, k) optionally substituted 

phenyl Ct-6 alkyl, 1) optionally substituted phenyl Ct-6 alkoxy m) cyano or 

o) a 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 

20 following: a Ct-6 alkyl group, a Ct-6 alk.oxy group or halo. 

74. Compounds of fonnula I and pharmaceutically acceptable salts thereof in 

which: 

X represents a group of formula -C=NOR7 in which R 7 represents H or a 

25 Ct-4 alkyl group; 

R1 represents H ; 

~ represents aryl, pyridyl, thienyl, furyl orpyrrolyl each of which is 

optionally substituted by one or more of the following: 

a) halo, 
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b) a Ct-6 alkyl groµp optionally substituted by one or more of the following: 

hydroxy. halo or an amino gtotip of forriiula NRhRj wherein Rh and Rj are as 

defined below, 

c) a C1"' alkoxy group optionally substituted by one or more of the following: 

5 hydrQxy, COOH, ari aniino group offonnulaNRhRj, or an amide of the formula 

CONR11~, wh~ein Rh ·and Rj are as defined below provided that these groups are 

not attached to the carbon which is attac~ed to the oxygen of the alkoxy group; or 

halo 

d). option~ly substitlited·phenoxy, 

10 e) hydroxy, 

. f) a group of fonnula CORa or S02R, wherein Ra is hydroxy, (C1-CJalkyl, 

(C1.C6)alkoxy or Ra represents a group ·?f fonnula NRi,Ri:; 

where Rb and Rcindependentlyrepreseilt hydrogen, a.Cl-12 alkyl gr9up, a 

CJ-12 cycloalkyl group, phenyl(C0•CJ8.lkylorheteroeyclyl-(C0-CJalkyl 

15 (heterocyclyl = tetrahydrofuranyl; furanyl, 1,3 .. benzodioxole, pyridinyl, and 

thiophenyl) wherein the alkylgro.up, the cycloalkyJ, group, phenyl or heterocyclyl­

(C0-CJalkyl are optionally substituted.byone or more ofth~following: hydroxy. 

(C,-CJ-hyrdroxy, halo, nitro, .{C1:-CJalkyl, (Cr;-CJ~lkoxy, -O-(C1-CJalkyl-hydroxy 

a C3-12 cycloallcyl group or an ~ino. ~roup of formula~; 

20 where Rh and Rj independently represent hydroge~ (C1-C1Jalkyl, (C3-

CJcycloalkyl, (C3-C6)heterocycloalkyl-(C0-C6)alkyl (heterocycloalkyl = 
tetrazole, pyridine, piperidine, pyrazine, imidazole, triazole, morpoline, and 

piperazine), (Ci-C6)alkenyl, (CrCJa1kynyl, (C,-CJcycloa1kenyl-(C0-

CJalkyl, hydroxy(C1 .. C6)alkyl, amino(C1-C6)alkyl, (C1-CJalkoxy(C1-

25 CJalkyl, mono- or di-(C1-CJalkylamino(C1-CJalkyl, morpholinyl-(C.­

C6)alkyl, pyrrolidinyl-(C1-CJalkyl, pyridinyl, phenyl(C0-CJalkyl where the 

phenyl portion is optionally substituted by one or more moieti_e~ selected 

from the group consisting of ~o. hydroxy, nitro, amino, mono- or di-(C1-... : . 

C6)alkylamino, (C1-C&)alkyl and (C1-CJalkoxy; or Rh and Rj together with 

30 the nitrogen atom to which they are attached represent a four, five, six or 

seven membered heterocyclic ring which optionally contains one or more 
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additional hetero atoms selected from 0, S and N and is optionally 

sUbstituted by a Cl-6 alkyl group or a heterocycle, 

PCT/US9912610S 

or Roi. and Re 8re taken together with the nitrogen atom to which they are attached to 

form an optionally substituted 4-, 5-, 6- or 7-membered ring where said ring 

5 optionally contains one or more additional heteroatoms selected from the group 

consisting ofO, N and S, and said ring is optionally substituted by (C1-CJalkyl, 

pyridinyl, phenyl(C0-C6)alkyl, phenyl(~·CJalkenyl, where the phenyl portion is 

optionally substituted by one or more moieties selected from the group consisting of 

Br, Cl. F, I. hydroxy. nitro, amino, mono- or di-(C1-C6}alkylamino. (C1-CJalkyl and 

1 O (C1-CJalkoxy; 

g) a group of formula N'RdRe in which Rd and Re are independently selected 

from hydrogen. a Ct-12 alkyl group, a CJ-12 cycloalkyl group. S(0)2-phenyl, 

phenyl, a heterocycloalkyl-(C1-CJalkyl, wherein the heterocycloalkyl is a four, five, 

six or seven menbered heterocyclic ring which has one or more heteroato~s selected . _ 

15 from the group consisting of 0, S and N, or~ and Re are each, independently,a 

group of fonnula CORf 

wherein Rf represents hydrogen, NRJlc, (C1-CJalkoxy, amino-(C1-

CJalkoxy-(C1-CJalkoxy, mono .. (C1-CJalkyl-amino-(C1-CJalkoxy-(C1-CJalkoxy, 

N,N-di-(C1-C6)alkyl-amino-(C1-CJalkoxy-(C1-CJalkoxy, a Ct-12 alkyl group, a C3. 

20 12 cycloalkyl group, a phenyl C1-6 alkyl group or phenyl wherein in each case the 

alkoxy, the alkyl group, the cycloalkyl group and phenyl are optionally substituted 

by one_ or more of the following: halo, hydroxy, nitro, {C1-C6}alkyl, (C1-CJalkoxy, 

di-(C1-CJalkyl-amino-(C1-CJalkoxy, pyrrolidine which is optionally substituted 

with a (C1-C6)alkyl, or an amino group of formula NRhRj whereill Rh and Rj are as 

25 defined above, 

h) a group of formula O(CH2)m Rg in which mis 2, 3, 4 or 5 and Rg 

represents hydroxy or a group of fonnula NRdRe in which Rei and Re are as defined 

above; or Rg represents a group of ~orm~la CORa wherein Ra is as defined above 

and mis 1, 2, 3, 4 or 5, 

30 i) nitro, 

j) optionally substituted phenyl C1-6 alkyl, 
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k) optionally substituted phenyl Ct-6 alkoxy 

1) cyano, 

m) a Cualkenyloxy group, 

PCT/US99/26J 05 

n) a pyridyloxy Qr pyridylthio group in which· the pyridine ring is optionally 

5 substituted by ane or more of the following : trifluoromethyl or nitro, 

o) hydroxyamidino, · 

p) aminomethyl, · • 

q) fonnamidomethyl, 

r) a C1-6 alkythio group 

10 s)phenyl 

t) a 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 Ct:-6.alkyfgroup;a Ct-6alkoxy·group or halo, 

u)CHO, . 

15 · v) dihydroxyborane 

w} tetrazolyl; and 

· R3, R4, Rs and R6 independently represent a) H, b) haio, c) a Ct-6 alkyl 
. . ... ' ,· ;. . . 

. . . ·.. . 

group optionally substitu~ed by one or more of the following: hydroxy, halo 

. or an amino .group of f~rmula .NRhRj whnn Rh .and Rj are as defined 

20 below, d) a C1-6alkoxy group optionally substituted by one or more of the 
.· ·. '· : ... · . .· . . . 

following: hydroxy, a C1-6alkoxy, halo or an amino group offonnula NRhRj 

wherein Rh and Rj are as defined below provided 1hat these groups are not 

attached to the carbon which is attached to the oxygen of the alkoxy group, e) 
. . . . . . 

optionally substituted phenoxy, f) hydroxy, g) a group formula CORa in 

25 which Ra represents hydroxy, a CI-6 alkoxy gro?p ()I Ra represents a group 

of formula NR}) Re in which Rb and Re independently represent hydrogen, a 

C 1-6 alkyl group or phenyl wherein the alkyl group and phenyl are 

optionally substituted by one or more of the following: hydroxy or an amino 

group of formula NRhRj wherein Rh and Rj independently represent 

30 hydrogen or a Ct-6 alkyl group, (C,-CJheterocycloalkyl".'(Co-CJalkyl 
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(heterocycloalkyl =pyridine, morpoline, piperazine, and N- . 

methylpiperazine) or wherein Rh and Rj together with the nitrogen atom to 

which they are attached represent a five, six or seven membered saturated 

heterocyclic ring which optionally contains an additional hetero atom 

5 selected from 0, Sor N and is optjonally substituted by a C1-6 alkyl group, 

h) a group of fonnula NRc:I Re in which Rd and Re are independently 

selected from hydrogen, a C 1-12 alkyl group , a CJ-12 cycloalkyl group or 

phenyl or a group of formula CORfwherein Rf represents hydrogen, a C1.12 

alkyl group , a C3.12 cycloalkyl group, a phenyl Cl-6 alkyl group or phenyl 

10 wherein in each case the alkyl group, the cycloalkyl group and phenyl are 

optionally substituted by one or more of the following: halo, hydroxy, nitro 

or an amino group of fonnula NRbRj wherein Rh and Rj are as defined 

above i) a group of fonnula O{CH2)m Rg in which m is 2, 3, 4 or 5 and Rg 

represents hydroxy or a group of formula NRdRe in which Rd and Re are as 

15 defined above; or Rg represents a group of formula CORa wherein Ra is as 

defined above and mis 1, 2, 3, 4 or 5, j) nitro, k) optionally substituted 

phenyl C1-6alkyl,1) optionally substituted phenyl C1-6 alkoxy m) cyano or 

o) a 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 

20 following: a Ct-6 alkyl group, a C1-6 alkoxy group or halo; 

with the proviso that 

when R1, RJ, R4; Rs and R6 each represent hydrogen, and X represents 

C=NOH then R2 does not represent 4-methylphenyl or 3,4-dimethoxyphenyl. 

25 75. Compounds of formula I and pharmaceutically acceptable salts thereof in 

which: 

X represents substituted methylene or a carbonyl group; 

R1 represents H ; 

~ represents aryl, pyridyl, thienyl, furyl or pyrrolyl each of which is 

30 optionally substituted by one or more of the following: 

a) halo, 
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b) a Ct-6 alkyl grqup optio~ally substitu~~d by one or more of the following: 

hydroxy, halo oi: an alliine> group of fomtula NRhRj wherein Rh and Rj are as 

defined below; · 

c) a C1•6 alkoxy group option~lly substituted by one or more of the following~ 
' ' 

5 hydroxy, COOH, an amino group of formula~hRj, or an amide of the formula 

CONR.iR;, wherein Rb and Rj are as defined b~lowprovided that.these groups are 
' ' 

not attached to the carbon· which is attac~ed to the oxygen of the alkoxy group; or 

halo ' 

d) optionally .substituted phenQxy,. 

10 e) hydroxy, 

f) a group of formula CORaor S92R. w~ereinRa is hydroxy, (C1-C6)alkyl, 

(C1_CiJalkoxy or Ra represents a group offonnula NR.iR:c; 

where Rb and ~ independently represent hydrogen, a Ct-12 alkyl group, a 
' ' 

CJ-12 cycloalkyl group, phenyl(C0-C6)alkyl or heterocyclyl-(C0-CJalkyl 

15 (heterocyclyl = tetrahydrofuranyl,. fur~yl, l ,~•beniodioxole, pyridinyl, and · 

' . · : . thiophenyl) wherein ~e alkyl group, fu.e cyclqalkyl group, ph~yl ~r heterocyclyl-

i· 

(C0-CJalkyl are optionally substituted by 9µe or more. of the-following: hydroxy, 

(C1·C6)-hyrdroxy,.halo, nitro, (C1-CJalkyl, (C1-CJalk~xy.-O-(C1-CJalkyl-hydroxy . . . .. . . .·· .· ·.· .. ' . . 

a C3-12 cycloalkyl gro_up or an amino: group Qf fonnula NR.iiR;; 
. . . ; . . :·:. . ...... ·. ' ... 

20 where Rb and R:; independently represent hydrogen,, (C1-C12)alkyl, (C3-

CJcycloalk.yl, (C3-CJheterocycloal~l-(C0-C6)alkyl (heterocycloalk.yl = 

tetrazole, pytidin~, piperidpie, pyrazh,le, imidazole, triazole, morpoline, and 

piperazine), (C1-CJalkeny1, (C1-CJ~yl, (C3-CJcycloaJkenyl-(C0-

C6}alkyl. hydroxy(C1-C6}alkyl, amino(C1-CJa1kyl, (C1-CJalkoxy(C1-

25 CJalkyl, mono- or di-(C1-CJa:lkyfamino(C1-C6)alkyl, morpholinyl-(C1-

CJatkyl, pyrrolidinyl-(C,-Ca)alkyl, p;,ndinyl, phenylCCo-CJalkyl where the 
.=- : . . 

phenyl portion is optionally s~b~tituted by one. or more moieties selected 

from the group consisting of halo, .hydro.xy, nitro, amino, mono- or di-(C1-.. .. .· 

CJalk.ylamino, (C1-CJalkyl ~d (C1-C6)alkoxy; or Rh and Rj together with 

30 the nitrogen atom to which they are attach:ed represent a four, five, six or 
;._· 

seven membered heterocyclic ring which optionally contains one or more 
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additional hetero atoms selected from 0, S and N and is optionally 

substituted by a C1-6 alkyl group or a heterocycle, 

. or~ and Re are taken together with the nitrogen atom to which they are attached to 

form an optionally substituted 4-, 5-, 6- or 7-membered ring where said ring· 

5 optionally contains one or more additional heteroatoms selected from the group 

consisting of 0, N and S, and said ring is optionally substituted by (C1-CJalkyl, 

pyridinyl, phenyl(Co-CJalkyl, phenyl(C2-CJalkenyl, where the phenyl portion is 

optionally substituted by one or more moieties selected from the group consisting of 

Br, Cl, F, I, hydroxy, nitro, amino, mono- or di-(C1-C6)alkylamino, (C1-CJalkyl and 

10 (C1-CJalk.oxy; 

g) a group of formula NR.dRe in which Rd and Re are independently selected 

from hydrogen, a CJ-12 alkyl group, a C3-12 cycloalkyl group, S(Okphenyl, 

phenyl, a heterocycloalkyl-(C1-C6)alkyl, wherein the heterocycloalkyl is a four, five, · 

six or seven menbered heterocyclic ring which has one or more heteroatoms selected . 

15 from the group consisting of 0, Sand N, or~ and Re are each, independently,a 

group of formula CORf 

wherein Rf represents hydrogen, NRiiRc, (C1-C6)alkoxy, amino-(C1-

C6)alkoxy-(C1-CJalkoxy, mono-(C1-CJalkyl-amino-(C1-C6)alkoxy-(C1-CJalkoxy, 

N,N-di-(C1-CG)alkyl-amino-(C1-CJalkoxy-(C1-C4)alkoxy, a CI-12 alkyl group, a C3. 

20 12 cycloalkyl group, a phenyl C1-6 alkyl group or phenyl wherein in each case the 

alkoxy, the alkyl group, the cycloalkyl group and phenyl are optio~ally substituted 

by one or more of the following: halo, hydroxy, nitro, (C1-C6)alkyl, (C1-CJalkoxy, 

di-(C1-CJalkyl-amino-(C1-CJalkoxy, pyrrolidine which is optionally substituted 

with a (C,-CJalk.yl, or an amino group of fonnula NRhRj wherein Rh and Rj are as 

25 defined above, 

h) a group of formula O(CH2)m Rg in which mis 2, 3, 4 or 5 and Rg 

represents hydroxy or a group of formula NRdRe in which Rd and Re ~~ as defined 

above; or Rg represents a group of fo~ul~ CORa wherein Ra is as. defined above 

and m is 1, 2, 3, 4 or S, 

30 i) nitro, 

j) optionally substituted phenyl Ct-6 alkyl, 
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k) optionally substitilted:pheQy~CI-6 alkoxy 

1) eyano, 

m) .a Cualkenyloxy group, > 
' ' 

n) a pyridyloxy or.pyridylthio group in which .the pyridine ring is optionally 

5 substituted by one or more of the follbwing : : trifluoromethyl or nitro, 

o) hydroxyamidino, 

p) aminomethyl,. 

q) formamidomethyl; 

r) a Ct-6 alkythio group 

10 s)phenyl 

15 

· t) a 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 C1~ alley) group, a Cf.6 a]koxy group or halo;· 

.· u)CHO, · · .. •. :· . :··. 

v) dihydroxyborane ; · ..... 

w) tetrazolyl; and 

R3, R4, Rs and R6 .independently rei>rese~t a)H, b) halo, c) a Ct-6 alkyl 

group optionally substituted. by one-~~ m~re of the following: hydroxy, halo 
... , . . ., ·. . . ~ .... 

. or an amino group of fo~~ NRhRj wherein Rh and Rj are _as d~fined 

20 below, d) a C1-6alkoxy gro~·optionaliy substituted by one or more of the 

following: hydroxy, a C1•6alkoxy~ halo or an -~ino gro~p offormula NRbRj 

wherein Rh and Rj are as d~fllled below provided th~t these groups are not 

attached to the carbon whlc~ is attac}led to the o~gen ~f the alkoxy group, e) 
. . .. . .. 

optionally substituted phenoxy, t) hydroxy, g) a group fonnula CORa in 

25 which Ra represents hydroxy, a C1.,6 alkoxy group or Ra represents a group 
. :· . . . . ·: . 

of formula NRb Re in which Rb and Re iµdependenµy represent hydrogen, a 
. ' . 

. Ct-6 alkyl group or phenyl.wherein the alkyl group and phenyl are 
optionally substituted by one of more ·of the following: hydroxy or an amino 

group of formula NRhRj wherein Rh and Rj independently represent 

30 hydrogen or a Ct-6 alkyl group, (C3-CJheterocycloalk.yl-(C0-CJalkyl 
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(heterocycloalkyl ~ pyridine, morpoline, pip~e, and N­

methylpipei:azine) or wherein Rh and Rj together with the nitrogen atom to 

which they are attached represent a five, six or seven membered saturated 
heterocyclic ring which optionally contains an additional hetero atom 

5 selected from 0, S or N and is optionally substituted by a Ct-6 alkyl group, 

h) a group of fonnula NRci Re in which Rd and Re are independently 

selected from hydrogen, a Ct-l2 alkyl group , a C3-12 cycloalkyl group or 

phenyl or a group of formula CORfwherein Rf represents hydrogen, a Ct-12 

alkyl group , a C3-12 cycloalkyl group • a phenyl Ct-6 alkyl group or phenyl 

10 wherein in each case the alkyl group, the cycloalkyl group and phenyl are 
optionally substituted by one or more of the following: halo, hydroxy, nitro 
or an amino group of formula NRhRj wherein Rh and Rj are as defined 

above i) a group of formula O(CH2)m Rg in which m is 2, 3, 4 or S and Rg 

represents hydroxy or a group of formula NR.dRe in Which Rd and Re are as 

15 defined above; or Rg represents a group of formula CORa wherein Ra is as 

defined above and mis 1, 2, 3, 4 or S, j) nitro, k) optionally substituted 
phenyl Ct-6alkyl;1) optionally substituted phenyl Ct-6 alkoxy m) cyano or 

o) a C2-4 alkenyl group or a C2-4 alkynyl group each of which is optionally 

substituted by phenyl whi<;:h is optionally substituted by one or more of the 
20 following: a C 1-6 alkyl group, a C1-6 alkoxy group or halo; 

with the provisos that 

25 

30 

1) whenX represents carbonyl or a substituted methylene, Rt is 

2) 

hydrogen and R3, R4, Rs and R6 each represent hydrogen, then R2 is 

not pyridyl, 2-thienyl, 3-thienyl, phenyl or phenyl substituted by Ct-2 

alkyl, a halogen atom, a lower alkoxy group, a hydroxyl group or an 
amino group; 

when X represents methylene, RI is hydrogen and two ·ofR3, R4, Rs 

and R6 independently represent hydrogen, halogen having an atomic 

weight of about 19 to 36, Ct-4 alkyl, Ct-4 alkoxy ortritluoromethyl 

and the other two represent hydrogen, then R2 is not thienyl, furyl, 
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pyrrolyl, :pyndyl; eac~ of which~ unsubstituted, or phenyl having 

two or less substituents wherein the substituents are halogen having 

an atomic weight of about 19 to 36, Ct-4 alkyl, C1.4 alkoxy or 

trifluoromethyl;, .· . 

and 

. when X represents a carbonyl gr<)up, R2 represents phenyl, + 
chlorophenylor 4"'.methoxyphenyl, then RJ, R4, Rs an4 R6 are not 

trifluoromethyl; 

and .. 

when Xrepresents a carbonyl gt;oup, R2 rep~ents phenyl, R3 

represents bromo, R4.represents hydroxy and Rs represents methoxy, 

then R6 is not hyqrogen 

.. and 

when X represents carbonyl and.:R.3, R40.R5 and R6 represent . . .· . . .. - . ... . ... • ' -

hydrogen,,then R6 is not aryl. 

76. Compounds of formula I apd pharmaceutically acceptable salts thereof in 

which 

X represents a group of formula (CH2)n in which n is 1, 2 or 3 

20 R1 represents H ; 

R2 represents aryl, pyridyl, thienyl, furyl or pyrrolyl each of which is 

optionally substituted b.Y one or Ill-ore of the following: 

a) halo, 

b) a Ct-6 alkyl group optionally substituted by one or more of the following: 

25 hydroxy, halo or an amino group ~f fonnula NRbRj wherein Rh and Rj are as 

defined below, 

c) a C1_6 alkoxy group optionally substituted by one or more of the following: 
. :·· . .. .. . .. . 

hydroxy, COOH, an ~ino group of~nn~aNRhRj, or an amide of the fonnula 

CO~. wherein Rh and Rj ~e as defined below provided that these groups are 

30 not attached to the carbon which is attached to the oxygen of the alkoxy group; or 

halo 
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d) optionally substituted pbenoxy, 

e)hydroxy, 

. ,::· ... 

PCT/US!>!>/26105 

f) a group of formula CORa or S02R. wherein Ra is hydroxy, (C1-CJalkyl, 

(C1_CJalkoxy or Ra represents a group of formula NRJlc; 
5 where Rb and Re independently represent hydrogen, a Cl-12 alkyl group, a 

C3.12 cycloalkyl group, phenyl(C0-CJalkyl or heterocyc1yl-(C0-C6)alkyl 

(heterocyclyl = tetrahydrofuranyl, furanyl, 1,3-benzodioxole, pyridinyl, and 

thiophenyl) wherein the alkyl group, the cycloalkyl group, phenyl or heterocyclyl­

(C0-CJalkyl are optionally substituted by one or more of the following: hydroxy, 

10 (C1-CJ-hyrdroxy, halo, nitro, (C1-C6)alkyl, (C1-CJalkoxy, -O-(C1-C6)alkyl-hydroxy 

15 

a C3-12 cycloalkyl group or an amino group offonnula ~; 

where Rh and Rj independently represent hydrogen, (C1-C1Jalky1, (C3-

CJcycloalkyl, (C3-CJheterocycloalkyl-(C0-CJalkyl (heterocycloalkyl = 

tetrazole, pyridine, piperidine, pyrazine, imidazole, tri.azole, morpoline, and 

·piperazine), (C1-C6)alkenyl, (C1-CJa1kynyl, (~-CJcycloalkenyl-(C0.,. 

C6)alkyl, hydroxy(C1-C6)alkyl, amino(C1-CJalkyl, (C1-CJalkoxy(C1-

CJalkyl, mono- or di-(C,-CJalkylamino(C1-C6)alkyl, morpholinyl-(91-

CJalkyl, pyrrolidinyl-(G1-CJalkyl, pyridinyl, phenyl(C0-CJalkyl where the 

phenyl portion is optionally substituted by one or more moieties selected 

20 from the group consisting of halo, hydroxy, nitro, amino, mono- or di-(C1-

CJalkylamino, (C1-C6)alkyl and (C1-CJalkoxy; or Rb and Rj together with 

the nitrogen atom to which they are attached represent a four, five, six or 

seven membered heterocyclic ring which optionally contains one or more 

additional hetero atoms selected from 0, S and N and is optionally 

25 substituted by a C1-6 alkyl group or a heterocycle, 

or~ and Re are taken together with the nitrogen atom to which they are attached to 

fonn an optionally substituted 4-, 5-, 6- or 7-membered ring where said ring 

optionally contains one or more additional heteroatoms selected from the group 

consisting of O,.N and S, and saidruig is optionally substituted by (C1-CJalkyl, 

30 pyridinyl, phenyl(C0-CJalkyl, phenyl(~-CJalkenyl, where the phenyl portion is 

optionally substituted by one or more moieties selected from the group consisting of 
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Br, Cl, F, I, hydroxy, nitro, ·amino, m~o- or di-(C1-C6)alkylamino. (C1-CJaJky1 and 

(C1-CJalkoxy; 

g) a group of fonp.ula NRctRe iJl \Vhich Rel and Re are independently selected 

from hydrogen, a Ct-12 alkyl group, a C3~iz cycloalkyl group, S(01-phenyl, 

5 phenyl, a heterocycloalkyl-(C1-C6)alkyl, w~c;:rein the heterocycloalkyl is a four, five, . . . 

six or seven menbered heterocyclic' riil.g which haS one or more heteroatoms selected 
- . . . 

·from the group consisting of 0, S ~d N, or R,. and Re are each, independently.a 

group of formula CO Rf ' 

wherein Rfrepres~ts hydrogen,-~ (C1-C6)alkoxy, amino-(C1-

10 CJalkoxy-(C1-C6)alkoxy. mono-(C1-C6)alkyl-amino-(C1-C6)alkoxy-(C1-CJalkoxy, 
.. ,·. . . 

N,N-di-(C1-C6)alkyl-amino-(C1 -CJillkoxy~(C1-CJalkoxy, a Ct-12 alkyl group, a CJ-

12 cycloalkyl group, a phenyl Ci"-6 alkyl group or phenyl wherein in each case the 

alkoxy, the alkyl group; the. cycioalkyl group and phenyl are optionally substituted 

by one or more of the following:'halo,:hydrOx}r, :riiirb, (C,-CJalkyl, (C1-CJalkoxy, 
, .. : .· f ·. ' . 

15 di-(Ci-CJalkyl-amino-(C)-CJalkoxy, pyrrolidine which is optionally substituted 

· with a (C1-C6)alkyl, or an amino group of formula NRbRj wherein Rb arid Rj are as · 

defined above, 

h) a group offonnula'O(CH2)m·Rg iii which mis 2, 3·, 4 or 5 and Rg 

repre8ents hydroxy or a group of formula: °NRd.Re in which Rd and Re are as defined 

20 above; or Rg represents a group ~f formula CORa wherein Ra is as defined above 

. and mis l, 2, 3, 4 or 5, 

i) nitro, 

j) optionally substituted phenyl Ct-6 alkyl, 

k) optionally substituted phenyl C1-6 alkoxy 

25 1) cyano, 

m) a C3.~enyloxy group, 

n) a pyridyloxy or pyridylthio group in which the pyridine ring is optionally 

substituted by one or more of the follo}Ving : .. trifluoromethyl ornitro, 

o) hydroxyamidino, 

30 p) aminomethyl~ 

q) fonnamidomethyl, 
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t) a 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 

5 following: a Ct-6 alkyl group; a Ct-6 alkoxy group or halo, 

···u)CHO, 

v). dihydroxyborane 

w) tetrazolyl; and 

R3 , R4 , Rs and R6 independently represent a) H, b) halo, c) a C1-6 alkyl 

10 group optionally substituted by one or more of the following; hydroxy, halo 

or an amino group of fonnula NRhRj wherein Rb and Rj_ are as defined 

below, d) a C1_6alkoxy group optionally substituted by one or more of the 

following: hydroxy, a C1-6alkoxy, halo or an amino group offonnula NRhRj 

wherein Rh and Rj are as defined below provided that these groups are not 

15 attached to the carbon which is attached to the oxygen of the alkoxy group, e) 

optionally substituted phenoxy, f) hydroxy, g) a group formula CORa in 

which Ra represents hydroxy, a Ct-6 alkoxy group or Ra represents a group 

of fonnula NRb Re in which Rb and Re independently represent hydrogen, a 

CI-6 alkyl group or phenyl wherein the alkyl group and phenyl are 

20 optionally substituted by one or more of the following: hydroxy or an amino 

group of fonnula NRhRj wherein Rh and Rj independently represent 

hydrogen or a Cl-6 alkyl group, (C3-CJheterocycloalkyl-(C0-CJalkyl 

(heterocycloalkyl =pyridine, morpoline, piperazine, and N­

methylpiperazine) or wherein Rh and Rj together with the nitrogen atom to 

25 which they are attached represent a five, six or seven membered saturated 

heterocyclic ring which optionally contains an additional hetero. ~om 

selected from 0, S orN and is optionally substituted by a C1-6 alkyl group, 

h) a group of fonnula NRd Re in which Rel and Re are independently 

selected from hydrogen, a Cl-12 alkyl group, a C3-12 cycloalkyl group or 

30 phenyl oragrolip offonnula CORfwhereinRfrepresentshydrogen, a Cl-12 
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alkyl group, a CJ-12 cy~loalky1 gr<>Up, ~phenyl Ct-6 alkyl group or phenyl 

wherein in each rase the alkyl group, th~:cycloalkyl group and phenyl are 

optionally sub~tltuted by Pne or more o(the following: halo, hydroxy, nitro 
. . " 

or an amino gr<>µp of formula NRbRj wl)erein Rh and Rj are as defined 

5 above i) a group 9f formula Q(CH2)m Rg in which mis 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·CORa wherein Ra is as 

defined above and mis 1, 2, 3, 4 or 5, j) nitro, k) optionally substituted 

phenyl CJ-6alky~,1) optionally substituted phenyl Ct-6 alkoxy m) cyano or 
. . . : . . . . 

10 · o) a C2-4 alkenyl group or a C2.4 alkyn.yl group each of which is optionally 
... ' . . . ' . 

15 

. . 
substituted by phenyl which is optionallY: substituted ~y one or more of the 

following: a Ct-6 alkyl group, aCt-6 alkoxy group or halo. 

with the proviso ,that 

when X is a groµp of formula (CH2) 0 fa which n is 1, 2 or 3, R
1 
is hydrogen 

. '· :, . 

and two ofR3, R4, Rs and R6 independently represent hydrogen, halogen 
. . .= . : . ·: 

having an atomi9 weight of about 19 to 36, Ct-4 alkyl, Ct-4 alkoxy or 

trifluoromethyl.and the other two represent hydrogen, then R2 is not thienyl, 

furyl, pyrrolyl, pyridyl, each of which is unsubstitut~, or phenyl having two 
. ' . . ·. 

or less substituerits wherein the s'ubstitu\:lnts are halogen having an atomic 
. . . ~ ' 

20 weight of about 19 to 36, Ct-4 alkyl, Ct-4 alkoxy ortrifluoromethyl, and 

25 

with.the proviso that 

when n is 2 and RJ, R4, Rs and R6 each represent hydrogen or methoxy, 

then R2 does not represent 3-carboxypyrid-2-yl, 3-methoxycarbonylpyrid-2-
. . 

yl or 2-carboxyphenyl · 

77. Compounds. of formula I. and pharmaceutically acceptable salts thereof in 

which: 

X represents a) substitUted met.hylene·b) carbonyl, c) oxygen, d) a group of 

formula -C=NOR7 ii1 which R7 represents Hor a Ct-4 alkyl group, e) a 

30 group of formula NRs in which Rs represents H, an optionally substituted 
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CI-4 alkyl group or optionally substituted phenyl, f) a group of formula 

(CH2 ). in whichn is 1, 2 or 31 or g) a group of formula S(O)p in which pis 

0, I or2; 

R1 ·represents H ; 

· 5 1t.z represents aryl, pyriclyl, thienyl, :furyl or pyrrolyl each of which is 

optionally substituted by one or more of the following: 

a) halo, 

b) a C 1-6 alkyl group optionally substituted by one or more of the following: 

hydroxy, halo or an amino group of formula NRbRj wherein Rh and Rj are as 

10 defined below, 

c) a C1-6 alkoxy group optionally substituted by one or more of the following: 

hydroxy, COOH, an amino group of formula NRbRj, or an amide of the formula 

CONRJiR;. wherein Rh and Rj 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 

15 halo 

d) optionally substituted phenoxy, 

e)hydroxy, 

f) a group of formula CORa or SO:zR. wherein Ra is hydroxy, (C1-C6}alkyl, 

(C1_CJalkoxy or Ra represents a group of fonnula ~; 

20 where Rb arid Re independently represent hydrogen, a C1-12 alkyl group, a 

CJ-12 cycloalkyl group, phenyl(C0-CJalkyl or heterocyclyl-(C0-CJalkyl 

(heterocyclyl = tetrahydrofuranyl, furanyl, 1,3-benzodioxole, pyridinyl, and 

thiophenyl) wherein the alkyl group, the cycloalkyl group, phenyl or heterocyclyl­

(C0-CJalkyl are optionally substituted by one or more of the following: hydroxy, 

25 (C1-CJ-hyrdroxy, halo, nitro, (C1-CJalkyl, (C1-CJalkoxy, -O-(C1-CJalkyl-hydroxy 

a C3-12 cycloalkyl group or an amino group of fonnula NR.aR;; 

where Rh and Rj independently represent hydrogen, (C1-C12)alkyl, (c;­
CJcycloalkyl, (C3-CJheterocycloa}kyl-(Co-CJalkyl (heterocycloalkyl = 
tetrazole, pyridine, piperidine, pyrazine, imidazole, triazole, morpoline, and 

30 piperazine), (C1-C,)alkenyl, (C1-CJaJkynyl, (C3-CJcycloalkenyl-(Co­

C,)alkyl, hydroxy(C1-CJalkyl, amino(C1-CJalkyl, (C1-CJalkoxy(C1-
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CJalkyl, mono- or ·di-(C1-CJa.Ikylamino(C1-CJalkyl, morpholinyl-(C1-

CJalkyl, pyrroliqinyl-(C1 .. C6)a,lkyl, pytjdinyl~ phenyl(C0-CJalkyl where the 

phenyl portion is optionally substituted by one or more moieties selected 

from the group ~~msisting of halo, hydroxy, nitro, am.mo, mono:- or di-(C1-

5 CJalkylamino, ~<;1 -CJalkyl and CGi:C6)~oxy; or Rh and Rj together with 

the nitrogen atoll1 to which they are,~ttached represent a four, five, six or 

seven membered heterocyclic ring whj.ch optionally contains one or more 

additional he~~ atoms selected ·.from 0, S and N and is optionally 

substituted by a 91:-6 alkyl group or ~heterocycle, 

10 or ~ and Re are taken together with the nitr~ge11 atom to which they are attachc;d to 

form an .optionally.~~stj~ted 4-, ~.:-. ~- or 7-~~bered ring where said ring 

optionally cont~ o.Il.e 9~ more ad,ditjon,al het~I'()atoms selected from the group 

consisting of 0, N. and $, and said ring is optio~ly substituted by (C1-CJalkyl, 
' . . ·; . ·.": ... •' ·. .·. ·· ..... ·· .. •· . .. : . . . . 

pyriclinyl, phenyl(C0-C6)alkyl, phenyl(C2-C~)alkenyl, where the phenyl portion is. 

15 optio~~ly substitutetl ,by on~· or~~~ ~oi~ti~~ :~;le~ted. fro~ the grou~ consisting of 

Br, Cl, F, I, hydroxy.· cl~~ amino~ ~ono~ or d~ .. (~1-CJalkylamino, (C1-CJalkyl and 
\.· • l. • 

cc ... c6)alkoxy; 

g) a group of fonnula NRd.Re in whi9h Rd and Re are independently selected 
. . : . : ·.. . . : . :. ~:. :·· . . . . . . ' .... '. .. .. . . . . . . . . 

from hydrogen, a Ct-12 alkyl group,~ C3.12 ~ycloalkyl group, S(Q)2-phenyl, 
.· . '•·. ·': . . . 

. 20 phenyl, a heterocycloa,Jkyl~{C1 -CJalkyl, wh~iP. the heterocycloalkyl is a four, five, 

six or seven m:enbered hetercicyclic ring w}lich has one or more heteroatoms selected 

from the group consis$g of 0, S ·and N, or R.i and Re are e~ch, independently,a 

group of formula CO Rf 

. wherein Rfrepresents hydrogen,NR~, (C1-CJaikoxy, amino-(C1-

25 CJalkoxy-(C1-CJalkoxy, mono-(C1-CJalkyl-amino-.(C1-CJalkoxy-{C1-CJalkoxy, 

N,N-di-(C1-CJalkyl-~ino-(Cr·CJanr:ox~-(C1-CJalkoxy, a Ct-12 alkyl group, a C3. 

12 cycloalkyl group, a p~enyl Cl-Q alkyl $ft>UP or phenyl wherein in ~~h case the 

alkoxy, the alkyl group, the cycloalkyl grQup and phenyl are optionally substituted 

by one or more of the following: ~1o;h~4roxy~ nitro, (C1-CJalkyl, (C1-C6)alkoxy, 
. . ' . : . 

30 di-(C1-CJalkyl-amino-(C1-CJalkoxy, pyrroli~e which is optionally substituted 
. . .. . . . . . . 
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with a (C1-CJalkyl, otan ammo group of formula NRbRj wherein Rh and Rj are as 

defined above, 

h) a group of formula O(CH2)m Rg in which m is 2, 3, 4 or S and Rg 

represents hydroxy or a group of formula NR.ciRe in which Rd and Re are as defined 

5 above; . or Rg represents a group of formula CORa wherein Ra is as defined above 

andm is 1, 2, 3, 4 or 5; 

i) nitro, 

j) optionally substituted phenyl Cl-6 alkyl, 

k) optionally substituted phenyl Ct-6 alkoxy 

10 1) cyano, 

m) a ~.5alkenyloxy group. 

n) a pyridylo:xy or pyridylthio group in which the pyridine ring is optionally 

substituted by one or more of the following : trifluoromethyl or nitro, 

o) hydroxyamidino, 

15 p) aminomethyl, 

q) fonnamidomethyl, 

r) a CI-6 alkythio group 

s)phenyl 

t) a C2.4 alkenyl group or a C2.4 alkynyl group each of which is optionally 

20 substituted by phenyl which is optionally substituted by one or more of the 

following: a Ct-6 alkyl group, a Ct-6 alkoxy group or halo, 

u)CHO, 

v) dihydroxyborane 

w) tetrazolyl; 

25 R3, R4., Rs and R6 independently represent a) H, b) halo, c) a Cl-6 alkyl group 

optionally substituted by one or more of the following: hydroxy. halo or an amino 

group of for:mula NRhRj wherein Rb and Rj are as defined below, d) a C1_6alkoxy 

group optionally substituted by one oi more of the following: hydroxy, a c,~xy, 

halo or an amino group of formula NRb.Rj wherein Rh and Rj are as defined below 

30 provided that these groups are not attached to the carbon which is attached to the 
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oxygen of the alkoxygtQ'1p, e) opti()nally substitutedphenoxy, f) hydroxy, g) a 

group forinula CORa in which Ra represents hydroxy, a Cl-6 alkoxy group or Ra 

represents a group of fotxnula NRb Re in which Rb and Re independently represent 

hydrogen, a C1-6 ~l·:gI°Oup or phenyl wherein the alkyl group and phenyl are 

5 optionally substitute4 Q:Y one or more of the following: hydroxy or an amino group 

of formula NRhRj vv:~~in Rh and Rj independently represent hydrogen or a C 1-6 

alkyl group, (C3-CJh~ter<>cycloalkyl-(C0-C6)alkyl (heterocycloalkyl =pyridine, 

morpoline, piperazine, mid N-methylpiperazine) or wherein Rb and Rj together with 

the nitrogen atom to wbi~h they are attached represent a five, six or seven membered 

1 O saturated heterocyclic ririg which optionally contains an additional hetero atom 

selected from 0, S oi.N and is optionally substituted by a Ct-,6 .alkyl group, h) a 
: ': .· . . .: . . 

group of formula NRc1 ~ in which Rd and Re are independently selected from 

hydrogen, a C1-12 alkyl group, a CJ-12 cycloalkyl group or phenyl or a group of 
. . . ' . . . . . . . 

formula CORfwhereh1 Rf represents hYclro.gen, a C1,.12 alkyl group, a CJ-12 
. :.-:· .:.:. . . . . ·. . . 

15 cycloalkyl group , a ph,enyl Ct-6.alkyl group or phenyl wherein in each case the 

alkyl group, the cycloa1kyl group, and phenyl are 1Jptionally substituted by one or 

more of the following: halo, hydroxy, nitre ~ran amino grotlp off~nnulaNRhRj 

wherein Rh and Rj ai:e ~ de.fined above i) a group. of formula O(CH2)m Rg in which 

m is 2, 3, 4 or 5 and kg represents hydroxy or a group of formula N'RdRe in which 

20 Rd and Re are as defined above; or Rg represents a group of formula CORa wherein 
' . ' 

Ra is as defined above~ mis 1, 2, 3, 4 or 5, j) nitro, k) optionally substituted 

phenyl C1-6 alkyl, 1) op~onally substituted phenyl Ct-6 alkox}' m) cyano or o) a 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 Cl-6 alkyl 

25 group, a C 1-6 alkoxy' group or halo.· 


