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PIPERIDINEACETIC ACID DERIVATIVES USEFUL AS FIBRINOGEN ANTAGONIST AGENT 

This invention relates to acetic acid derivatives, to· processes for their 

preparation, to pharmaceutical compositions containing such compounds and to 

5 their use in medicine. 

It is widely accepted that the glycoprotein complex Gp llb/llla is the fibrinogen 

binding site on platelets that mediata, the adhesive function required for platelet 

aggregation and thrombus formation. We have now found a group of non­

peptidic compounds which inhibit fibrinogen-dependent platelet aggregation by 
1 O blocking the binding of fibrinogen to the putative fibrinogen receptor Gp llb/llJa 

complex. 

The invention thus provides the compounds of formula (I) 

(I) 

and pharmaceutically acceptable derivatives thereof, in which: 

15 X represents either CH2-CH2 or CH=CH; and 

Y represents a hydrogen atom or a phenylmethyl group, wherein the phenyl 

group is optionally $Ubstituted by one or more halogen atoms (where halogen 

represents fluorine, chlorine, bromine or iodine). 

By pharmaceutically acceptable derivative is meant any pharmaceutically 

20 acceptable salt, solvate or ester, or salt or sotvate of such ester, of the 

compounds of formula (I), or any other compound which upon administration to 

. the recipient is capable df providing (directly or indirectly) a compound of 

formula (I) or an active metabolite or residue thereof. 

It will be appreciated. that, for pharmaceutical use, the salts referred to above 

25 will be the physiologically acceptable salts, but other salts may find use, for 
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example in the preparation of compounds of formula (I) and the physiologically 
acceptable salts thereof. · 

Suitable physiologically acceptable salts of_ the compounds of formula (I) incJude 
acid addition salts formed. with inorganic or organic acids (for· example 
hydrochlorides, hydrobromides, sulphates, phosphatesi . benzoates, 
naphthoates, hydroxynaphthoates, p-toluenesulphonates, methanesulphonates, 
sulphamates, ascorbates, tartrates, salicylates; succinates, lactates, glutarates, 

. . 

glutaconates, acetates, tricarballylates, cttrates, fumarates and maleatea) and 
inorganic base salts such as alkali metal salts (for example sodium salt$). 

1 O Other salts of the compounds of formula (I) include salts formed with 
trifluoroacetic acid. 

It will be appreciated by those skilled in the art that the compounds of formula (I) 
may be modified to provide pharmaceutically acceptable derivatives thereof at 
any of the funC?Uonal groups in the compounds. Of particular interest as such 

15 derivatives are compounds modified at the carboxyl fundion. 

Thus compounds of interest include carboxylic acid esters of the compounds of 
formula (I}. Examples of such esters include C1..alkyl esters. 

H will be appreciated by those skilled in the art that the pharmaceutically 
acceptable derivatives of the compounds of formula (I) may be derivatised at 

20 more than one position. 

It will be further appreciated by those skilled in the art that carboxylic acid ester 
derivatives of formula (I) may be useful as Intermediates in the. preparation of 
compounds of formula (I), or as pharmaceutically acceptable derivatives of 
formula (I), or both. 

25 The term 'alkyr as a group or part of a group means a straight or branched 
chain alkyl group, for example a methyl, ethyl, n-propyl, i-propyl, n-butyl, s-butyl 
or t-butyl group. 

Preferably X represents CH=CH~ 

Preferably Y represents a hydrogen atom. 
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It is to be understood that ~e present invention encompasses all isomers of the 

compounds of formula (I) and their pharmaceuticallyi acceptable derivatives, 

including all geometric. tautomeric and optical fonns, and mixtUres thereof (e.g. 

racemic mixtures). 

5 Compounds in which X represents CH=CH in the (E) configuration are 

particularly preferred .. 

. Preferred compounds of the invention are: 

{4-[1-(4-Fluoro-benzyl)-6-(2-piperidin-4-yl-(E)-vinyl)-1 H.;indazol-3-yl]-piperidin-1-

yl}-acetic acid, and pharmaceutically acceptable derivatives thereof; 

1 O {4-(6-(2-Piperidin-4-yl-(E)-vinyl)-1 H-indazol-3-yl]-piperidin-1-yl}-acetic acid, and 

pharmaceutically acceptable derivatives thereof. 

A particularly preferred compound of the invention is: 

{4-(6-(2-Piperidin-4-yl-(E)-vinyl)-1 H-indazol-3-yl)-piperidin-1-yl}-acetic acid 

hydrochloride, and hydrates thereof. 

15 Compounds of formula (I) inhibit blood platelet aggregation as demonstrated by 

studies performed on human washed and resuspended platelets (HRP) using a 

Born-type optical aggregometer (Born, G.V., 1962, Nature, 194, 927-929) • 

. In view of their fibrinogen antagonist activity, the compounds of the present 

invention are of interest for use in human and veterinary medicine, particularly 

20 in the treatment of thrombotic disorders. Particular examples of thrombotic 

disorders are known in the art and include occlusive vascular diseases such as 

myocardial infarction, cardiac fatalities, angina, transient ischaemic attacks and 

thrombotic stroke, arteriosclerosis, vessel wall disease, peripheral vascular 

disease, nephropathy, retinopathy, ·postoperative thrombosis, pulmonary 

25 embolism, deep vein thrombosis and retinal vein thrombosis. The compounds 

of the invention are also of interest for \.ISe in the prophylactic treatment of peri­

and postoperative complications following organ transplantation (particularly 

cardiac and renal), coronary. artery bypass, peripheral artery bypass, 

angioplasty, thrombolysis and endarterectomy. 

,. 30 The compounds of the invention may also be useful for the treatment of other 

conditions in which the glycoprotein complex Gp llb/llla or other integrin 
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receptors are implicated. Thus, for example, the compounds of the invention 

may potentiate wound healing and be usetul in the treatment of bone conditions 

caused or mediated by inaeased bone resorption. Particular examples of bone 

diseases are known in the art and include osteoporosis, .hypercalcaemia. of 

5 malignancy, osteopenia due to bone metastases, periodontal disease, 

hyperparathyroidism, periarticular erosions in rheumatoid arthritis, Pagefs 

disease, immobilization-induced osteopenia and glucocorticoid treatment. 

10 

The compounds of the invention may also be useful for the treatment Of certain 

cancerous diseases. For example, compounds of the invention may be··ot use 

to prevent or delay metastasis in cancer. 

According to a further aspect of the invention, we provide,. a compound of 
formula (I) or a pharmaceutically acceptable derivative thereof for u~e in human 

or veterinary medicine, particularly for use in the treatment of thrombotic 

disorders. 

15 According to another aspect of the invention, we provide a compound of formula 

(I) or a pharmaceutically acceptable derivative thereof for use in the treatment of 

a condition which is mediated through the Glycoprotein complex Gpllb/llla or 

other integrin receptor. 

According to· a further aspect of the invention, we ·provide a method of treating a 

20 human or animal subjeCt suffering from a condition which is mediated through_ 

the Glyc:Oprotein complex Gpllblllla .or other integrin receptor which comprises 

administering to said subject an effective amount of a compound of formula '(I) 

or a pharmaceutically acceptable· derivative. · 

According to another· aspect of the invention, we provide the use of a compound 

25 of formula (I) or a pharmaceutically acceptable derivative thereof for the 

manufacture of a therapeutic agent for the treatment of thrombotic disorders. 

According to a further aspect of the invention, we provide. a method of treating a 

human or animal subjed suffering from a thrombotic disorder, which method 

. comprises administering to said subjed an effedive amount of a compound of 

30 formula (I) or a phannaceuticalty acceptable derivative thereof. 

f 
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It is to be understood that reference to treatment includes both treatment of 

established symptoms and prophylactic treatment, unless explicitly stated 

otherwise. 

It will be_ appreciated that the compounds of the invention may advantageously 

5 be used in conjunction with one or more other therapeutic agents. Examples of 

suitable agents for adjunctive therapy include thrombolytic agents or any other 

compound stimulating thrombolysis or fibrinolysis and cytotoxic drugs. It is to 

be understood that the present invention· covers the use of a compound of 

formula (I) or a pharmaceutically acceptable derivative thereof in combination 

1 O with one or more other therapeutic agents. 

The compounds of formula (I) and their pharmaceutically acceptable derivatives 

are conveniently administered in the form of pharmaceutical compositions. 

Thus, in another aspect of the invention, we provide a pharmaceutical 

composition comprising a compound of formula (I) or a pharmaceutically 

15 acceptable derivative thereof adapted for use in human or veterinary medicine. 

Such compositions may conveniently be presented for use in conventional 

manner in admixture with one or more physiologically acceptable carriers or 

excipients. 

The compounds according to the invention may be formulated for administration 

~, in any suitable manner. The compounds may, for example, be formulated for 

topical administration or administration by inhalation or, more preferably, for oral 

or parenteral administration. 

For orat administration, the pharmaceutical composition may take the form of, 

for example, tablets, capsules, powders, solutions, syrups or suspensions 

25 P,.epared by conventional means with acceptable excipients. 

For transdermal administration, the pharmaceutical composition may be given in 

the form of a transderrnal patch, such as a transdermal iontophoretic patch. 

For parenteral administration, the pharmaceutical composition rriay be given as 

an injection or a continuous infusion (e.g. intravenously, intravascularly or 

30 subcutaneously). The compositions may take such forms as suspensions, 

solutions or emulsions in oily or aqueous vehicles and may contain formulatory 
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agents such as suspending, stabilising and/or dispersing agents. For 
ad~inistration by injection these may take the form of a unit'; dose presentation 
or as a multidose presentation preferably with an added preseniative. 

Alternatively· for parenteral administration ·the active ingr8dient may be in 
5 powder form for recanstitution with a suitable vehicle. . 

10 

The compcunds of the invention may also be formulated as a depot preparation. 

Such long acting formulations may be administered. by implantation (for .example 

subcutaneously or intramusc;:ularly) or by intramuscular injection. Thus, for 
example, the compounds of the invention may be formulated with suitable· 
polymeric or hydrophobic materials (for example as an emulsion in an 

acceptable· oil) ·or ion exchange resins, or as sparingly soluble derivatives, for 
example, as a sparingly soluble Salt~ · 

As· stated above, the compcunds of the invention may also be used in 

combination with other therapeutic agents. The invention thus provides, in a 
15 further aspect, a combination comprising a compound of formula (I) or a 

pharmaceutically acceptable . derivative. thereof together ... ·with a further 
therapeutic agent, in particular a thrombolytic agent, or another inhibitor of 
platelet aggregation, such as aspirin. · 

The combinations referred to above may conveniently be presented for use in 

20 the form of a pharmaceutical formulation and. thus pharmaceutical formulations 
comprising a combination as defined above together wilh a pharmaceutically 
acceptable camer or excipient comprise a further aspect of the invention. The 
individual components of such 'combinations may be administered either 
sequentially ·or simultaneously in separate or combined pharmaceutical 

25 formulations. 

When a compound of formula (I) or a .Pharmaceutically acceptable derivative 
thereof is used in combination with a secc>nd therapeutic agent active against 
the same disease state the dose of each compound may differ from that when 

the compound is used alone. Appropriate doses will be readily appreciated by 

30 those skilled in the art. 

( 
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A proposed daily dosage .of a compound of formula· (I)( for the treatment of man 

is 0.01 mg/kg to 30 mg/kg, which. may be conveniently administered in 1 to 4 
doses. The precise dose employed will depend on the age and Condition of the 

patient and on the route of administration. Thus, for example, a daily dose of 

5 0.1 mg/kg to 1 Omg/kg may be suitable for systemic administration. 

Compounds of formula (I) and pharmaceutically acceptable derivatives thereof 

may be prepared by any method known in the art for the preparation of 

compounds of analogous structure. 

Suitable methods for the preparation of compounds of formula (I) and 

1 O pharmaceutically acceptable derivatives thereof are described below. 

In the formulae that follow X and Y are as defined in formula (I) above unless 
otherwise stated; R represents a chlorine, bromine or iodine atom, or the group 

-OSOJCF3; Lg represents a leaving group, e.g. a methanesulphonate leaving 
group; and Ph represents a phenyl group· optionally substituted by one or more 

15 halogen atoms 

20 

Thus, according to a first process (A), compounds of formula (I) in which X 
represents CH=CH may be prepared by reading a compound of formula (II) 

R (II) 

or a proteded derivative thereof with the compound of formula (Ill) 

(Ill) 

or a protected derivative thereof. Conveniently the readion is effected in the 

presence of a base, such as a tertiary amine; a transition metal catalyst, such as 

a palladium catalyst, for example a palladium triarylphosphine catalyst; a 

solvent; and at elevated tem~rature, for example at 80to120°C. 
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According to another process (B) compounds of formul:a (I) may be prepared by 

interconversion, utilising other compounds of·tormula (I) as ~rsors. 

For example, compounds of formula (I) in which X represents CHz-CH2 may be 

prepared from the corresponding compounds of formula (I) in . which . X 

5 represents CH=CH by hydrogenation. The hydrogenation may be effected in 

the presence of a transition metal catalyst, such as Raney Nickel, or a 

palladium•· platinum or rhodium catalyst. Conveniently the reaction .is effected in 

a solvent, such as an alcohol (e.g. ethanol). 

Alternatively, hydrogenation may be effected using diimide. ·. ·Conveniently the 

1 O diimide is generated in situ from a suitable· salt, such as diazenedicarboxylic 

acid, dipotassium salt, and the reaction is effected in· the presence of an acid, 
such as acetic acid, and a solvent, such as an alcohol.(e.g. methanol). 

Compounds of formula (I) in which Y is other than a hydrogen atom may be 

prepared from the correspOnding compoundS of formula (I) m which Y is a 

15 hydrogen atom by treatment with a reagent Lg-CHrPh. Conveniently the 

reaction is effected in the presence of a base, such as an alkali metal hydride, 

iri a solvent, such· as a polar aprotic solvent, and at ambient temperature. 

Suitable leaving atoms or groups in respect of lg-CHrPh are described in many 

standard texts on organic chemistry, for. example in table 10.1 O on page 357 of 
20 'Advanced Organic Chemistry' by Jerry March, fourth edition (Wiley, 1992). It 

will be appreciated by a person skilled in the art that the choice of a particular 

leaving group in the above reaction may depend upon the compound of formula 

(I) desired, the group -CH2-Ph and the reaction conditions employed. 

·As will . be appreciated by those skilled in the art it may be necessary or 

25 desirable at any stage in the above desCribed processes to protect one or more 

sensitive groups in the molecule to prevent undesirable side reactions. 

Another process (C) for preparing compounds of. formula (I) thus comprises 

deprotecting protected derivatives of compounds. of formula (I). In a· particular 

embodiment of this process compounds of formula (I) may be prepared from 

30 protected carboxyl derivatives of compounds of formula (I). In a further 
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embodiment of this process. compounds of formula (I) may be prepared from 

protected amino derivatives of compounds of formula (I). 

The protecting groups used in the preparation of compounds of formula (I) may 

be used in conventional manner. See, for example, those described in 

5 'Protective Groups in Organic Synthesis' by Theodora W. Green, second 

edition, (John Wiley and Sons, 1991). which also describes methods for the 

removal of such groups. 

Particular carboxyl protecting groups include, for example, carboxylic.acid ester 

groups such as carboxylic acid. alkyl. or aralkyl esters, for example where the 

10 alkyl or aralkyl portion of the ester function is methyl,· ethyl, tart-butyl, 

methoxymethyl, benzyl, diphenylmethyl, triphenylmethyl or p-nitrobenzyl. When 

the ester is an unbranched alkyl (e.g. methyl) ester deprotection may be 

effected under conditions of either basic hydrolysis, for example using lithium 

hydroxide, or acidic hydrolysis, for example using hydrochloric acid. Tert-butyl 

15 and triphenylmethyl ester groups may be removed under conditions of acid 

hydrolysis, for example using formic or trifluoroacetic acid at ambient 

temperature or using hydrochloric acid in acetic acid. Benzyl, diphenylmethyl 

and nitrobenzyl ester groups may be removed by hydrogenolysis in the 

presence of a metal catalyst (e.g. palladium). 

~') Particular amino protecting groups include, for example, aralkyl groups such as 
benzyl, diphenylmethyl or triphenylmethyl groups; and acyl groups such as N­

benzyloxycarbonyl, t-butoxycarbonyl or trifluoroacetyt groups .. 

When a particular isomeric form of a compound of formula (I) is desired the 

required isomer may conveniently be separated using preparative high 

25 performance liquid chromatography (h.p.l.c.) applied to the final products of 

processes (A) to (C) above or applied prior to any final deprotection step in said 

processes. 

Compounds of formula (II), or protected derivatives thereof, may be prepared 

using conventional chemistry. Compounds of ·formula (Ill), or protected 

30 derivatives thereof, are either known compounds or may· be prepared using 

conventional chemistry, e.g. according to R. A Perry et al, Can. J. Chem., 1976, 

54(15), 2385-2401, incorporated herein by reference. · 
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Certain intermediates described above are novel compounds, and it is to be 

understood that all novel intermediates herein· form~ further aspects of the 

present invention. Compounds Of formula (II) are key infermediates and 
represent a particular aspect of the present invention. 

Conveniently, compounds of theinvention·are isolatedfollowirig wark-up as acid 

addition salts, e.g. trifluoroacetate salts. Pharmaceutically acceptable acid 

addition salts of the compounds of may be prepared from the corresponding 

trifluoroacetate salts by exchange of ion using conventional means, for example 

by neutralisation of the trifluoroacetate salt using a base such as aqueous 

sodium hydrdxide, followed by addition of a suitable· organic or inorganic· acid. 

Inorganic base salts of the compounds of · rriay also b8 prepared· from the 

corresponding trifluoroacetate salts by addition of a suitable strong base such 

as sodium hydroxide~ 

Solvates (e.g. hydrates) of a compound of th~ invention may be formed during 

15 the work-up procedure of one of the aforementioned process steps. 

The. following Examples illustrate the invention but do not limit ·the invention in 

any way. _All tempe~s are in •c. Thin layer chromatography (T.1.c.) was 

carried out on silica plates. Preparative high performance liquid 

chromatography (h.p.l.c.) was carried out using a Dynamax 60A C18 SµM 25an 

20 x 41.4mm i.d~ column eluted with a mixture of solvents consisting of· (i) 0.1 % 
trifluoroacetic. acid. in water and (ii) acetonitrile, the eluant being expressed as 

the percentage of (ii) present in the solvent mixture, at a flow rate of 45ml per 

minute~ Analytical h.p.J.c. was carried out using a Dynamax 60A C18 8µM 25 

an x 4.6mm i.d. column eluted· with a mbcture of ·solvents consisting of (i) and 

25 (iii), 0.05% trifluoroacetic acid in acetonitrile, the eluant being expressed as the 

percentage of (iii) present in ~ solvent: mixture, at· a flow rate of 1 ml per 

minut~. NMR was carried out on a Varian Unity 400 spectrometer, using D20 as 

solvent. Chemical shifts are given in a ppm with resped to tetramethylsilane as 

internal chemical shift reference. The following abb~eviations are used: Me= 

30 methyl, Et = ethyl, DMF = N,N-climethylformamide, s. = singlet, d = doublet, t = 
triplet and m = multiplet. · 

c 
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example 1 
Cil1-[4-C2.4-Dibromo-benzoyll-oiperidin-1-yl1-ethanone 

PCT/EP95/05043 

1 ,3-Dibromobenzene (65ml, Aldrich) was added to a stirred miiture of 1-acetyl­

piperidine-4-carbonyl chloride hydrochloride0 (21.8g, 115mmol) and aluminium 

5 (Ill) chloride (34.5g, 259 mmol) and the mixture heated at 95 - 1 oo• for 1.5h. 

When cool, the mixture was po_ured into a mixture of ice-Water (50ml) and 

extracted with ethyl acetate (5x400ml). The combined, dried (Na2SO.c) organic 

extracts were evaporated in vacuo and the residue purified by flash 

chromatography over silica gel (Merck 9385). Gradient elution with ether -

1 O ethanol (gradient 99:1 to 90: 10) afforded the title compound as an orange oil 

(16.7g). 

T.l.c. SiOi (EtzO - EtOH, 9: 1) Rf= 0.23 

Ret°: EP-A-0 428 437 

15 Ciil <2.4-Dibromo-phenvll-oiperidin+yl-methanone hydrochloride 

A stirred mixture of 1-[4-(2,4-dibromo-benzoyl)-piperidin-1-yl]-ethanone (11.00g, 

28.3mmol) and aqueous SM hydrochloric acid (60ml) was heated under reflux 

under nitrogen for 7h. The mixture was evaporated in vacuo to give· the title 

comoound as a white solid (10.8g). 

20 T.l.c. SiOi (CHiC1rEtOH-880NHa, 89:10:1) Rf= 0.17 

Ciiil <2.4-Dibrqmo-phenyll-oioeridin+yl-methvlene-hydrazine 

A stirred solution of (2,4-dibromo-phenyl)-piperidin-4-yl-methanone 

hydrochloride (7.04g, 18.4mmol), hydrazine (6.0ml, 191 mmol), and ethanol 

25 (150ml} was heated under reflux under ·nitrogen for 16h. The cooled solution 

was evaporated in vacuo, treated with aqueous 1M sodium carbonate (50ml), 

extracted with ether (5x1 OOml), and the combined, dried (Na2SO .. ) organic 

extracts were evapPrated in vacuo. The residue was purified by flash 

chromatography over silica gel (Merck 9385) eluting with dichloromethane-

30 ethanol-880 ammonia (gradient 89:10:1 to 835:150:15) to give the title. 

compound as a cream ·solid (5.71g). . 

T.l.c. Si02 (CH2ClrEtOH-880 NH3, 78:20:2) Rf= 0. 13 (minor) and Rf= 0. 16 
(major) ·. 
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livl 6-Bromo-3-Dioeridio+yl-1 H-indazole hydrochloride 

A stirred mixture of (2,4-dibromo-phenyl)-piperidin-4-yl-methylene-hydrazine . ' 
(5.64g. 15.6 mmol), sodium· hydride (1.25g of a 60% dispersion in oil. 

31.2mmol). and dry DMF (150ml) was heated at 105° under nitrogen for 6.5h. 
Further sodium hydride (200mg of a 60% dispersion in oil, 5.00m111ol) was 
added and heating continued for 2h. The mixture was evaporated in vacuo 
acidified to pH· 1 by the addition of aqueous 2M hydrochloric acid. and then 
basified to pH 8 by the addition of aque0uts · 1 M soclium carbonate. The mixture 

' 
was extracted with ether (20x150rnl), and the combined, dried (N&JS04) organic 
extracts were evaporated in vacuo. The residue was purified by flash 
chromatography over silica gel (Merck 9385). eluting with dichlorometh~ne -
ethanol - 880 ammQnia (gradient 89:10:1 to 78:20:2) to give the title compound 
as a cream-yellow solid (2.SOg). 

T.l.c. Si02 (CH2Cl2-EtOH-880NH3, 78:20:2) Rf= 0.6 

<v> C4-<6-Bromo-1 H-indazol-3-yl>-oiperidin-1-yll-acetic acid tert-buM ester 
A· mixture of 6-bromo-3-piperidin-4-yl-1 H-indazole hydrochloride ·(500mg, 
1.78mmol), tart-butyl bromoacetate (0.29ml,. 1.78mmol), sodium bicarbonate 
(150mg. 1.87mmol), and DMF (10ml) was stirred at +23° under nitrogen fot 18h. 

20 The mixture was evaporated in vacuo, treated with aqueous saturated sodium 
bicarbonate (25ml). and extracted with ethyl acetate (50rnl). The dried (Na2SO,.) 
organic layer was evaporated ·jn vacuo onto silica gel (Merck 7734) .... Purification 
by flash chromatography C>ver silica gel (Merck 9385), eluting with 
dichlaromethane - ethanol - 880ammonia (gradient 967:30:3 to 945:50:5) 

25 affordecf the title comoollnd as fine white crystals"(347mg). 

T.l.c. Si02 (CH2Cl:rEtOH-880 NH3, 945:50:5) Rf= 0.27 

Cvil {4-[6-Bromo-1-14-fluoro-benzyll-1 H-indazol-3:yl1-oiperidin-1-yll-acetic acid 

tart-butyl ester 
30 Sodium hydride (42mg of a 60% dispersion in oil, 1.05 mmol) was added to a 

stirred solution of. [4-(6-bromo-1H-indazol.:.a-yl)-piperidin-1-yl)-acetic acid tert­
butyl ester (332mg, 0.84mmol) in DMF (7ml) ·and after 30 min. a solution of 4-
fluorobenzyl bromide (0.105ml. 0.84mmol). in DMF (7ml) was added. The 
mixture stirred at +23° under nitrogen for 16h, treated with water {25ml), 

35 extracted with ethyl acetate {3x50ml) and the combined, dried (Na2SO .. ) organic 

( 
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extracts were evaporated in vacuo to give an oil. This oil was purified by flash 

chromatography over silica gel (Merck 9385) eluting With dichloromethane -

ethanol - 880ammonia (967:30:3) to give impute title compOuhd. This was 

. further purified by flash chromatography over silica gel (Merck 9385) eluting 

5 with ethyl acetate - cyclohexane (1 :2) to give the title compound as a colourless 
oil (290 mg). 
T.l.c. Si02 (CH2Cb-EtOH-880NH3, 967:30:3) Rf= 0.37 

Cyiil +<2-HVdroxv-ethyl>-oioeridine-1-carboxylic acid tert-bytyl ester 

.J A mixture of 4-(2-hydroxy-ethyl)piperidine (53.2g, 0.412mol; Acros Chimica NV), 
1,4-dioxan (2~1) and 2N aqueous sodium hydroxide (200ml) was treated 

portionwise, over 15min, with di-tert-butyl dicarbonate (95.4g, 0.437mol) at 25°. 

The mixture was stirred at 25° for 20h and evaporated in vacuo. The aqueous 

residue was diluted. with water (1000ml) and extracted with diethyl ether 

15 (3x600ml). The combined, dried (MgSO,.) organic extracts were evaporated .in 
yacuo to give the title compound as a pale-yellow oil (94.5g 0.412mol, 100%) .. 

T.l.c. Si02 cyclohexane: diethyl ether (5:1) Rf= 0.1 

Cviiil 4-C2-Bromo-ethvl>-oiperidine-1-carboxylic acid tert-butvl ester· 

20 A mixture of 4-(2-hydroxy-ethyl)-piperidine-1-carboxylic acid tert-butyl ester 

(94.0g 0.41mol), carbon tetrabromide (198.7g. 0.6mol) and dichloromethane 

(1500ml) at o• under nitrogen was treated portionwise, over 45min, with 

triphenylphosphine (135.2g 0.515mol). The mixture was stirred for 1h at 10° 

and 1 h at 25° and then evaporated in· vacua. The residue was purified by flash 

25 column chromatography on silica gel (Merck 9385), eluant cyclohexane: ethyl 

acetate (15:1, gradient to 10:1) to give the title comoound as a clear liquid 

(81.Bg, 0.28mol, 68%). 

T.l.c. Si02 cyclohexane: diethyl ether (5:1) Rf= 0.4 

30 · Cixl +Vinvt-oiperidine-1-carboxvlic acid tert-butvl ester 

A solution of 4-(2-bromo-ethyl)-piperidine-1-carbox_ylic acid tert-butyl ester 

(81.Sg 0.279rnol) in dry tetrahydrofuran (100Qml) under nitrogen at 20° was 

treated portionwise, over 30min, with potassium tert-butoxide (63.2g 0.563mol). 

The mixture was stirred at 25° for 3h and partitioned between saturated 

35 aqueous ammonium chloride (.1000ml) and diethyl ether (500ml). The aqueous 
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phase was extraded with diethyl ether (4x500ml) and the combined, dried 

(MgSO .. ) extrads were evaporated in vacuo~ The residue was purified by· flash 
column chromatography on silica gel (Merck 9385) eluant cycloriexane: diethyl 
ether (19:1) to give the tttle comppund as an orange oil (37.1 g, 0.176mol, 63%). 

5 Mass spectrum mlz = 212 [MW) 

10 

15 

T.l.c. Si02 cyclohexane: diethyl ether (10:1) Rf= 0.3 

<x> +:<2..[3.( 1-tert-Butoxycarbonylmethyl-oioeridin-4-yl)-1-< 4-flyorp-benzvl)-1 H­
indazol-6-vlHE)-vinyll-Pioeridine-1 =Carboxylic acid tert-bytyl ester · 

A stirred mixture of {4-[6-bromo-1-(4-fluo~l)-1H-indazol-3-yl)1>iperidin-1-
yl}-acetic acid tart-butyl ester (286mg, 0.57mmol), 4-vinyl-piperidine-1-
carboxylic acid tert-butyl ester (120mg, 0.57mmol), lithium chloride (24mg, 0.57 
mmol),triethylamine (0~24ml, 1.71mmol),· palladium (II) acetate (8mg 0.03mmol), 
tri-g-tolylphosphine (35rng, 0.11 mmol), and 'DMF (Sml) was heated at 1 os• (oil­
bath temperature) under nitrogen for 18h. · When cool, the mixture \vas 

· evaporated jn vacuo, treated with aqueous· saturated sodium bicarbonate 
(20ml), and extraded with ethyl acetate (2>e20rnl). The combined, dried 
(NaiSO .. ) organic extracts were evaporated, and the residue purified by· flash 
chromatography over silica gel (Merck 9385). Elution with ethyl acetate -

20 cyclohexane (1 :2) afforded impure fradions and pure fradions (I). The impure 
fractions were purified by flash chromatography over silica gel (Merck 9385) 
eluting with ethyl acetate - cyclohexane (gradient 1 :4 to 1 :2) to give pure 
fractions (II). The pure fradions ·(I) and (II) were combined to give the title 
· compgund as a pale yellow oil (195riig). 

25 T.l.c. Si02 (EtOAc-Cyclohexane, 1 :2) Rf= 0.26 

fxil <+r1-< 4-Fluorp-benzyll-6-C2-oioeridin-4-yl-(El-vinyll-1 H-indazol-3-yll­

piperidin-1-yll-acetic acid trifluoroacetate 
4-{2-[3-( 1-tert-Butoxycarbonylmethyl-piperidin-4-yl)-1-(4-fluoro-benzyl)-1 H-

30 indazol-6-yl)-(E)-vinyl}-piperidine-1-carboxylic acid· tert-butyl ester (181mg, 
0.29mmol) was stirred in trifluoroacetic acid (10ml). containing water (1 ml) at 
+25° for 2.Sh. The solution was evaporated in vacuo and the residue purified by 
preparative· h.p.l.c~ using·-standard conditions (gradient profile 10-30% (ii) in 1 
min, 30% (ii) isochratic for 30 min, 30-10% (ii) in 1 min); but with a flow rate of 

f 



•. 

5 

W096/20192 PCf /EP9S/05043 

15 

20ml/min. The collected eluant (Rf· 21.2min) was eyaporated in vacuo and 

triturated with ether to give the title compound as a cream solid (BOmg). 
Analytical h.p.l.c. (gradient profile 10-90% (ii) in 25min)Rf12.Smin 

Analysis found: 

Ca._FN402. 2.85 CFsC~H requires: 

Example2 

C, 50.2; H, 4.8; N, 7.4; 

C, 50.5; H, 4.5; N, 7.0% 

lil 4-<2:{3-( 1-tert-Butoxvcarbonylmethvl-oioeridin-4-yl)-1 H-indazol~ylHE)­

yiny!}-pioeridine-1-carboxvlic acid tert-butvl ester 

1 O A mixture of (4-(6-bromo-1 H-indazol-3-yl)-piperidin-1-yl]-acetic acid tert butyl 

ester (1.34g, 3.40mmol), 4-vinyl-piperidine-1-carboxylic acid tert•butyl ester 

(0.75g, 3.57mmol), triethylamine (1.4ml, 10.2mmol), palladium (ii) acetate 

(O.OSOg, 0.22mrnol) and tri(o-tolyl)phosphine (0.210g, 0.6mmol) in DMF (60ml) 

was stirred at 120° under nitrogen for 16h. The mixture was evaporated Jn 
15 vacuo and purified by flash chromatography on silica gel (MerCk 9385), eluant 

ethyl acetate: cyclohexane: triethylamine (50:50:2-+ 100:0:2), to give the title 

compound as a yellow solid (1.18g, 66%). 

T.l.c. SiC>i (CH2Cl2 : EtOH: 880 NHs 95: 5: 0.5) Rf= 0.32 

20 Ciil <+r6-l2-Piperidin-4-vHE)-vinyll-1 H-indazol-3-ylJ-oioeridio-1-vt>-acetic acid 

triftuoroacetate 

A solution of 4-{2-(3-(1-tert-butoxycarbonylmethyl-piperidin+yl)-1 H-indazol-6-

yl]-(E)-vinyl}-piperidine-1-carboxylic acid tert-butyl ester (0.202g, 0.385mmol) in 

trifluoroacetic acid (5ml) was stirred at 23° for 3h. The solvent was evaporated 

25 in vacuo and· the residue was triturated with ether to give the title compound as 

an off-white solid (0.228g, 97%) ·· 

30 

.Mass spectrum mlz 369.4 [MH+] 

Analysis found: 

C21H28N402 2.15 C2HFs02 requires: 

C, 49.5; H, 5.0; N, 9.0; 

C, 49.5; H, 5.0; N, 9.1% 

(iii) {4-16-(2-Piperidin-4-yl-(E)-vinyll.;1H-indazo1-3-yU-oioeridin-1-yll-acetic acid 

.· 4-{2-[3-( 1-tert-Butoxycarbonylmethyl-piperidin-4-yl)-1 H-indazol~yl]-(E)-vinyl}­

piperidine-1-carboxylic acid tert-butyl ester (54.0g) was added portionwise (ca. 

9 portions) over 0.75h to a stirred solution of SM hydrochloric acid (270ml) at 

35 20-25°, and the mixture was stirred at 20-23°for18h. 880 Ammonia (54ml) was 
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added dropwise with caution over 0. 75h, maintaining the· temperature between 

18-26°. The resulting. solution (pH 1-2) was filtered through 1 micron graded 
glass fibre filter paper and the filter washed through·with water"(54ml). Further 

880 ammonia (36.2ml) was added dropwise over 0.5h maintaining the 

temperature between 22-26° (pH 9-9.5). The suspension was stirred at 22-23° 
for 3h, and the resulting precipitate filtered off, washed with water (2x14Bml) and 

dried in vacuo to give the title compound a• a white solid (27.6g) . 
. Analysis Found: C, 66.7; H, 8.0; N, 14.95. 
~HaN.t02 requires: C, 68.5; H, 7.7; N, 15~2~ · 

Civl {4-f6-C2-Pioeridin-4-yl-CE):vinVl)-1 H-indazol-3-yll-piperidin-1-yll-acetic acid. 
hydrochloride hydrate 

A suspension of {4-(6-(2-piperidin-4-yl-(E)-vinyl)-1 H-indazol-3-yl]-piperidin-1-yl}­
acetic acid (20;Sg) in water (41ml) was carefully adjusted to pH 5.7 with 2M 

15 hydrochloric acid (27ml). The resulting so,ution was filtered through 1 micron 
graded glass fibre filter paper and th$ filter washed through with· water 
(2x20.5ml). lsopropanol (219ml) was added dropwise to the stirred filtrate over 

0.25h at 22°. and the solution was seeded with product crystals (10mg). The 
mixture was allpwed to aystalli$8 for 0.5h, stirred at 22° for 1.5h, and further 

20 isopropanol (219ml) was addec:I slowly over o~5h. After stirring for a further 3h 
at 22° , the suspension was filtered. The filter cake was washed with a mixture 
of isopropanol:water (4:1, 2x41ml) and dried jn vacuo at 45° for 6 h to give the 
title compound as a white solid (14~1g)~ · 
Analysis Found: C, 57.7; H,7.4; N, 12.9; Cl, 8.2; 

25 ~,H21Ne~~HCl.1.63H20 requires: C, 58.1·; H, 7.5; N, 12.9; Cl, 8.2. 

Water Assay Found: 6.75% w/w H20; 

1.63 H20 Requires 6.76% w/w H2Cl 
NMR: 1. 7 4,m(2H); 2.11,m(2H); 2.23,m(4H); 2.59,m(1 H); 3.14,d of t(2H), 
J=3.1Hz,12.9Hz; 3.21,broad m(2H); 3.~2, broad m(1 H); 3.55,d of t(2H), 

30 J=12.9Hz, 3.1Hz; 3.74,broa~ m(2H); 3.78,s(2H); 6.44,d of d(1H), J=16.1Hz, 
. 6.6Hz; 6.66, d(1H), J=16.1Hz; 7.37,d of d(1H), J::8.6Hz, 1.1Hz; 7.52,s(1H); 

7.76,d(1H), J::8.6Hz. 

( . 



W096/201'2 .,CT/EP95/0S043 

17 

Example3 

Cil 4H2i3-l1-tert-Butoxycarbonylmethvt-Rioeridin-4-yll-1:(3.+dichloro-benzvll-· 

1 H-jodazol-6-vll-(El-vinvt>-oioeridine-1-carboxylic acid tert..tJuM·ester · 

Sodium hydride (12.2mg; 0.304rnmol) was added to a stirred solution of 4-{2-(3-

5 (1-tert-butoxycarbonylmethyl-piperidin-4-yl)-1 H-indazol-6-ylHE)-vinyl}­

piperidine-1-carboxylic acid tert-butyl ester (145mg; 0.276mmol) in dry DMF 

(5ml) and the mixture was stirred at 23° under nitrogen for 25min. 3A­

Dichlorobenzyl chloride (0.043ml; 0.304mmol; Aldrich) was· added. and the 

mixture was stirred at 23° for 18h. The solvent was evaporated in vacuo and 

J the residue partitioned between water (25ml) and ethyl acetate (3x20ml). The 

organic layers wer~ washed with 50:50 brine: water (30ml) and brine. dried 

(MgSO,.) and evaporated in vacuo to give a yellow oil (193mg). Purification by 

flash chromatography on silica gel · (Merck 9385), eluting with ether: 

cyclohexane 70:30 gave the title compound as a colourless oil (117mg; 62%). 

15 T.l.c. Si02 (CH2Cl2: EtOH: 880NHs 95:5: 0.5) Rf= 0.7 

Ciil !4-f 1-(3.4-Dichloro-benzylHH2-oiceridin+yl-(El-yinyll-1 H-indazol-3-vll­

pioeridin-1-yll-acetic acid trifluoroacetate 

4-{2-[3-( 1-Tert-butoxycarbonylmethyl-piperidin-4-yl)-1-(3,4-dichloro-benzyl)-1 H-

20 indazol-6-ylHE)-vinyl}-piperidine-1-carboxylic acid tert-butyl ester (11 Omg; 

0.161mmol) was stirred at 23° in trifluoroacetic acid (4ml) under nitrogen for Sh. 

The solvent was evaporated in yacuo and the residue triturated with dry ether to 

give the title comoound as a white solid (90mg; 74%). 

Mass spectrum mlz 527 (MH+) 
25 Assay found: C, 51.2; H, 4.7; N, 7.6; 

CnH32Cl2N..~.2CFsC02H requires C, 50.9; H, 4.5; N, 7.4. 

Examole4 
lil 4-{2-£3:<1-tert-ButoxvcarbPnylmethyl-oiperidin+yll-1.( 4-chloro-b~nzyll-1 H-

30 indazol-6-yll.(El-vinyl>-oiperidine-1-carboxvlic acid tert-butvl ester 

A solution of 4{2-(3-(1-tert-butoxycarbonylmethyl-piperidin-4-yl)-1 H-indazol-6-

yl)-(E)-vinyl}-piperidine-1-carboxytic acid tert-butyl ester (0.29g. 0.553mmol) in 

dry DMF (Sml) was stirred under nitrogen and treated with sodium hydride 

(0.024g, 0.608mmol, 60% dispersion in oil). The mixture was stirred for 0.5h 

35 and a solution of 4-chlorobenzyl chloride (0.090g, 0.559mmol; Aldrich) in DMF 
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(5ml) was added). The mixture was stirred at 234' for 16h, evaporated in vacuo, 

treated with water (10ml) and extracted with dichloro'methane (3x20ml). The 

extracts were evaporated in yacuo and purified by flash chromatography on 

silica gel (Merck 9385), eluant ~ cyclohexane: triethylamine (50:50:2 to 
5 100:0:2), to give t1:1e title compound as a colourless gum (0.157g, 44%). 

10 

T.l.c. Si~ (CH2Cl2: EtOH: 880NHa 95: 5: 0.5) Rf= 0.40. 

Ciil <+{1-< 4"Chloro-benzvll-6-f2-oioeridin-4-yl-(El-vinyll-1 H-indazol-3-yl}­
piperidin-1-yll-acetic acid trjflyoroacetate · 

A solUtion of 4-(2-(3-(1-tert-butoxycarbonylmethyl.;piperidin-4-yl)-1-(4-chloro­

benzyl)-1 H-indazol-6-yl]-(E)-vinyl}-piperidine-1-carboxylic acid tert-butyl ester 

(0.152g, 0.234mmol) in trifluoroacetic acid (4ml) was stirred at 23° for 3h. The 
solvent was removed in vacuo and the residue was· triturated with ether to give 
the title compound as an ivory solid (0.148g, 86%) •. · 

15 Mass spectrum mlz 493 [MH+j 

Analysis found: 

C21H,,CIN..02. 2.15 C2HF30J requires: 

Examples 

C, 52.6; H, 5.0; N, 7.5; 

C, 52.6; H, 4.8; N, 7.6%. 

20 Cil. 4-{2.f3-C1-tert-Butoxycarb0nylmethvl.;.piperidin+yll-1H-il'1dazol-6-yll-ethyl}­

plperidine-1-carboxvtic acid tert-butyl .... 

A solution of 4{2-(3-(1-tert-butoxycarbonylmethyl-piperidin-4-yl)-1 H-indazol-6-

yl]-(E)-vinyl}-piperidine-1-carboxylie acid tert-butyl ester (0.84g,. 1.60mmol) in 

ethanol (80ml) was hydrogenated over palladium on cSrbon (10%, 0.14g) for 4h. 
25 The catalyst was filtered off and the filtrate was evaporated in vacuo to give the 

title comoound as an ivory solid (0.80g, 95%). 

Mass spedrum mlz 527 [MH+]. 

Ciil 4-f2-ra-c1-tert-But0xvcarbonylmethvl-oioeridin-4-yll•1-< 4-chloro-benzyll-1 H-
. 30 indazol-6-yll-ethylbPiperidin&-1-carboxylic.acid tert.;.t)ytyt ester 

A solution of 4-{2-(3-(1-tert-butoxycarbonylmethyl-piperidin-4-yl) .. 1 H-indazol-6:.. 

yl]-ethyf}-piperidine-1-carboxylic acid tert-butyl ester (0.25g, 0.475mmol) in dry 

DMF · (5ml} was treated with sodium hydride (0.021g, 0~523mmol, 60% 

dispersion i
0

n oil) and the mbrtUre was stirred at 23° under nitrogen for 30 min. A 
35 soiution of 4-d\lorobenzyl chloride (O.OBOg, 0.497mmol; Aldrich) in DMF (Sml) 

( 
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was added and the mixture was stirred at 23° for 20h. The solvent was removed 

in vacuo, the residue treated with water and extracted with dichloromethane 

. (3x30ml); the extracts were evaporated in yacuo to give an orange gum. 

Purification by flash chromatography on silica gel (Merck 9385), eluant ether: 

5 cyclohexane: triethylamine ·(50:50:2 to 100:0:2), gave the title compound as a 

colourless gum (0.107g, 35%). 

T.l.c. Si<>J (ether: triethylamine 1:0.02) Rf= 0.52. 

Ciiil £4-f 1-< 4-Chloro-benzvl}-6-C2-oioeridin~-yl-ethyll-1 H-indazol-3-yll-piperidin-

• O 1-yll-acetic acid trifluoroacetate 

A solution of· 4-{2-(3-(1-tert-butoxycarbonylmethyl-piperidin-4-yl);.1-(4-chloro­

benzyl)-1 H-indazol-6-yl]-ethyl}-piperidine-1 ~rboxylic acid tert-butyl ester 

(0.107g, 0.164mmol) in trifluoroacetic acid (4ml) was stirred at 23° for 2h, 

evaporated in vacuo and the residue was triturated with ether to give the title 

15 · comoound as a white solid (0.113g, 92%). 

Mass spectrum mlz 495.5 [MH+] 
Analy5is found: c, 52.3; H, 5.2; N, 1~e; 

CnH35CIN,.02.2.2C2Hfs~ requires: C, 52.2; H, 5.0; N, 7.5%. 

20 Exaniple 6 
en 4-f2-C3:(1-tert-Butoxycarbonylmethyl-oioeridin-4-yll-1-( 4-fluoro-benzvll-1 H­
indazol-6-ylHE)-yinyl>-oioeridine-1-carboxylic acid tert-butvl ester 

Sodium hydride (176mg of a 60% dispersion in oil, 4.40mmol) was added to a 

solution of 4-{2-(3-(1-tert-butoxycarbonylmethyl-piperidin-4-yl)-1 H•indazol-6-yl]-

· 25 (E)-vinyl}-piperidine-1~rboxylic acid ~ert-butyl ester (1.90g, 3.62mmol) in dry 

DMF (80ml) under nitrogen and stirred at +23° for 30 min. 4-Fluorobenzyl 

bromide (0.52ml, 4.19mmol; Aldrich) was added and stirring continued for 1Bh. 

The mixture was evaporated in vacuo, treated with water (100ml),.and extracted 

with ethyl acetate (3x100ml) .. ·The combined, dried (Na2SO,.) organic extracts 

30 were evaporated onto silica. gel (Merck n34, 2Qml) and this purified by flash 

35 

· chromatography over silica gel (Merck 9385). Elution with ether - cyclohexane -

triethylamine (gradient 25:73:2 to 50:48:2), gave the title compound as a pale 

yellow oil (920mg). 

T.l.c. Si02 (EtOAc-cyclohexane, 1:2) Rf= 0.26 



W096/20192 PCl'/EP95/05043. 

20 

liil <4-(1-l 4-Fluoro-benzyll:§-<2-oiperidio+yl-(E)-yjnyll-1 H-indazgl-3:¥11- . 

cioeridin-1-yl}ilcetic acid hvdrochlorid!. . 

A mixture of 4-{2-(3-(1-tert-butoxycarbonylmethyl-piperidin4-Yl)-1-(4-fluoro­

benzyl)-1 H-indazol-6-)'IHE)-vinyl)-piperidine-1-capoxytic acid tart-butyl ester 

5 (400mg, 0.63 mmol) in aqueous SM hydrochloric acid (80ml) was stirred at +23° 

under nitrogen for 4h. The solution was evaporated in vacuo and the residue 

triturated with ether to give the title compound as a cream solid (299mg). 

10 

15 

Mass spectrum mlZ 4n (MH+) 

examcle7 . ' 
en 4:{2:f 1 -Benzvl-3-<1-tert-butoxverbonylmetbyl-oiperidin+vt)-1 H-indazol-6-

ylHE)-vinyll-piperidine-1-carboxyUc acid tert-butvl ester 

A solution of 4-{2-{3-( 1-tert-butoxycarbonyl~l-piperidin-4-yl)-1 H-indazol-6-

ylHE)-vinyl}-piperidine-1-carboxylic add tart-butyl ester (152mg, 0.29mmol) in 

dry DMF (2ml) under nitrogen was treated with sodium hydride (5mg of.a 60% 

dispersion in oil, 0.37mmol) and stirred at +23° for 20 min. The solution was 

treated with a sol.ution of benzyl bromide in dry DMF (0.1ml of 3 .. 14 M solution, 

0.314mmol; Aldrich). The resulting mixture was stirred at + 23° for 24h and 

concentrated in vacuo. The residue was dissolved in dichloromethane (1 OOml) 

20 and the solution washed with water (2x25ml). The dried (MgS04) organic layer 

was concentrated in vacuo onto silica (Merck 9385); purification ·by flash 

chromatography eluting with ether - cyclohexane: (1 :1) gave the title compound 

as a white foam (102mg). 

25 

T.l.c. Si~ (EtiO) Rf= 0.45 

(iil <+r1-Benzyf-6-(2-oiperidin+yl-(E)-vinyl)-1 H-in~azpl-3-yD-Diperidin-1-yll­

acetic acid trifluoroacetate 
4-{2-[1.-Benzyl-3-(1-tert-butoxycarbonylmelhyl-p,iperidin-4-yl)-1 H-indazol-6-yl]­

(E)-vinyl}-piperidine-1-carboxyli~ acid tert-butyl ester (95mgi 0.154mmol) was 

30 treated with. trifluoroacetic acid (2ml) and, the mixture stirred under nitrogen for 

18h. The solution was concentrated in vacuo and the re.sidue dried in vacuo for 

1h. The resulting .Yellow gum was saturated with .dry diethyl ether (Sml); the 

supernatant was decanted off and the solid was washed with ether (5ml) and 

dried in vacuo at 60° for 18h to give the title comcound (94mg) as a pale yellow 

35 solid (94mg). 

( 
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Analysis found: 

CnH34N,.02. 2.1 CiHFaO requires 

ExampleB 

21 

C, 55.2; H, 5.1; N/8.0; 

C, 55.4; H, 5.2; N, 8.0% 

PCT/EP95/0S043 

5 Inhibition of platelet aggregation by compounds of the invention was determined 

according tO the following procedure.· Citrated whole blood (1 part 3.8% w/v 

trisodium citrate; 9 parts blood) was obtained from .human volunteers, free of 
medication for at least 1 O days prior to donation. The blood was treated with 

aspirin (0.1mM) and prostacyclin (0.06µM) prior to centrifugation (1400g, 4 

10 minutes, 20°C). The supematant platelet-rich plasma (PRP) was isolated and 

further centrifuged (1400g, 10 minutes, 20°C) to sediment _the platelets. The 

supernatant was discarded and the platelet pellet resuspended into a 

physiological salt solution (HEPES 5mM, NaHCOa 12mM, NaCl 140mM, KH2PO,. 

0.74mM, D-Glucose 5.6mM and KCI 2.82mM) adjusted to pH 6.4. This platelet 

15 suspension was centrifuged (1400g, 8 minutes, 20°C) and the resultant platelet 

pellet was resuspended into the physiological salt solution adjusted to pH 7.4. 

The resultant washed-platelet preparation was diluted to give a final platelet 

count of 3x10811. Purified human fibrinogen (Knight, LC. et al., 1981 Thromb. 

Haemostasis, § (3), 593-596), CaZ+ and Mrf+ were added ba~ to the washed 

20 platelet preparation to give final concentrations of 0.5mg/ml, 1 mmol and 

0.5mmol respectively. Platelet aggregation was quantified using a turbidometric 
method. Test compounds were incubated with the washed platelets (37°C) for 5 

minutes prior to the addition of 1 µM of the platelet aggregatory agonist U-46619 

(a stable thromboxane "2-mimetic). The inhibitory· potency of the test 

25 compounds was expressed as an ICso value,· which is defined as the 

concentration of the compound required to inhibit platelet aggregation by 50%. 
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The following ICso values were obtained for compounds of the invention: 

Example No. 

1 (xiii) 

2 (ii) 

2 (iv) 

3 (ii) 
4 (ii) 
5 (iii) 
6 (ii) 
7 (ii) 

Example 9 - Tablets 

a) Compound of the invention 

Lactose 

Microcrystalline Cellulose 

Cross-linked polyvinylpyrrolidone 
Magnesium Stearate 

Compression weight 

ICso(nM) 

126 
92 

67 
74 
72 
80 

110 
107 

5.0mg 

95.0mg 

90.0mg 

8.0ing 
2.0lng 

200.0mg 

The compound of the. invention, rraicroaystalline cellulose, lactose and cross­
linked polyvinylpyrrolidone are sieved through a. 500 micron sieve and blended 
in a suitable mixer. The magnesium stearate. is sieved through a 250 micron 

15 sieve and blended with the active blend. Th.e blend is compresled into tablets 
using suitable punches. · 

b) 

20 

Compound of the invention 

Lactose 
Pregelatinised Starch 
Cross-linked potyvinytpyrrolidone 

Magnesium Stearate 
Compression weight 

5.0mg 

165.0mg 
20.0mg 

8.0mg 
2.0mg 

200.0mg 

i 

f 
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The compound of the invention, lactose and pregelatinised starch are blended 

together and granulated with water. The wet mass is dried and milled. The 

magnesium stearate and cross-linked polyvinylpyrrolidon~ 1 are screened 

through a 250 micron sieve and blended with the granule. The resultant blend 

5 is compressed using suitable tablet punches. 

10 

Examcle 1 O - Capsules 

a) Compound of the invention 

Pregelatinised Starch 

Magnesium Stearate 

Fill weight 

5.0mg 
193.0mg 

2.0mg 

200.0mg 

The compound of the invention and pregelatinised starch are screened through 

a 500 micron mesh sieve, blended together and lubricated with magnesium 
15 stearate, (meshed through a 250.micron sieve). The blend is filled into hard 

gelatine capsules of a suitable size. 

20 

25 

b) Compound of the invention 

Lactose 

Polyvinylpyrrolidone 

Cross-linked polyvinylpyrrolidone 

. Magnesium Stearate 
Fill Weight 

5.0mg 

177.0mg 

8.0mg 

8.0mg 
2.0mg 

200.0mg 

The compound of the invention and lactose are blended together and 
granulated with a soiution of polyvinylpyrrolidone. The wet mass is dried· and 
milled. The magnesium stearate and cross-linked polyvinylpyrrolidone are 

screened through a 250 micron sieve and blended with the granules. . The 

resultant blend is filled into hard gelatine capsules of a suitable size . . . 
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Example 11 - Syrup 

a) Compound of the invention 

Hydroxypropyl Methylcellulose 

Propyl Hydroxybenzoate 

Butyl Hydroxybenzoate 

Saccharin Sodium 

Sorbitol Solution 

Suitable Buffers 

Suitable flavours 

Purified Water to 

5.0mg 

.45.0mg 
1.Smg 
0.75mg 

5.0mg 

1.0ml 
qs. 

qs 
10.ml 

PCl'/EP95/05043 

The hydroxypropyl methylcellulose is dispersed in a portion of hot purified water 

together with the hyclroxybenzoates and the solution is allowed to cool to 

ambient temperature. The saccharin sodium flavours and sorbitol solution are 

added to the bulk solution. The compound of the invention is dissolved in a 

15 portion of the rema.ining water. and added to the bulk solution. Suitable buffers 

may be added to control the pH in the region of maximum stability. The solution 

is made up to volume, filtered and filled into suitable containers. 

20 

Examole 12 - Injection Formulation 

· Compound of the invention 

Water for injections B.P. to 

%w/v 

1.00 
100.00 

Sodium chloride may be added. to adjust the tonicity of the solution and the pH 

may be adjusted to that of maximum stability and/or to facilitate solution of the 

25 compound of the invention using dilute acid or alkali or by the addition of 

suitable buffer salts. Antioxidants and. metal chelating salts may also be 

included. The solution is clarified, made up to final volume with water and the 

pH remeasured and adjusted if necessary, to provide 1 Omg/ml of the compound 

of formula (I). 

30 The solution may be packaged for injection, for example by filling and sealing in 

ampoules, vials or syringes. The ampoules, vials or syringes may be 

aseptically filled (e.g. the solution may be sterilised by filtration and filled into 
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sterile ampoules under aseptic conditions) and/or terminally sterilised {e.g. by 

heating in an autoclave using one of the acceptable cycles). The solution may 

be packed under an inert atmosphere of nitrogen . 

. Preferably the solution is filled into ampoules, sealed by fusion of the glass and 

5 tenninally sterilised. 

Further sterile formulations are prepared in a similar manner containing 0.5, 2.0 

and 5% w/v of the compound of formula (I), so as to provide respedively 5, 20 

and 50mg/ml of the compound of formula (I). 
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Claims 

1. Compounds of fonnula (I) 

(I) 

5 and pharmaceu~cally acceptable derivatives thereof, in which: 

X represents either CHrCH~ or CH=CH; and 
Y represents a hydrogen atom or a phenylmethyl group, wherein the phenyl 
group is optionally substituted by one or more ·halogen atoms. 

10 2 Compounds as claimed in Claim 1 in which X represents CH=CH. 

3. Compounds as claimed in Claim 1 or 2 in which Y represents a hydrogen 
atom. 

4 Compounds as claimed in any one of Claims 1 to 3 in which X represents 

15 CH=CH in the (E) configuration. 

5. {4-[6-(2-Piperidin-4-yl-(E)-vinyl)-1 H~indazol-3-yl]-piperidin-1-yl}-acetic acid; 
and pharmaceutically acceptable derivatives thereof. 

6. . Compounds as claimed in any one of Claims 1 to 5 wherein the compound 
of formula (I) is in the form of a hydrochloride, hydrobromide, sulphate, 

20 phosphate, benzoate, naphtho~te, hydroxynaphthoate, p-toluenesulphonate, 
methanesulphonate. sulphamate, ascorbate, tartrate, salicylate, succinate, 
lactate, glutarate, glutaeonate, acetate, tricarballylate, citrate, fumarate, 
maleate, or sodium salt; and solvates thereof. 

7. {4-(6-(2-Piperidiri-4-yl-(E)-vinyl)-1 H-indazol-3-yl]-piperidin-1-yl}-acetic acid 

25 hydrochloride, and hydrates thereof. 

I lllllll 111111·1111111111111111 
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a.·. A· process for the preparation of compounds of formula (I) and 

pharmaceutically acceptable derivatives thereof as defined in any one of Claims 

1 to 7, which comprises: 

(A) for the preparation. of compounds of fonnula (I) in which X represents 

5 CH=CH, reacting a compound of formula (II) 

R (II) 

or a protected derivative thereof with the compound of fonnula (Ill) 

·OJ (HI) 

or a protected derivativ~ thereof, or 

1 O (8) interconversion of a compound of formula (I) into another compound of 

fonnula (I), or 

(C) deprotecting protected derivatives of compounds of formula (I); 

and optionally converting compounds of fonnula (I) prepared by any one of 

processes (A) to (C) into pharmaceutically acceptable derivatives thereof. · 

15 9. A pharmaceutical composition comprising a compound of formula (I) or a 

pharmaceutically acceptable derivative thereof as defined in any one Of Claims 

1 to 7 in admixture with one or more physiologically acceptable carriers or 

excipients. 

10. A compound of formula (I) or a pharmaceutically acceptable derivative 

20 thereof as defined in any one of Claims 1 to 7 for use in human or veterinary 

medicine. 

11. A compound of formula (I) or a pharmaceutically acceptable derivative 

thereot as defined in any one of Claims 1 to 7 for use in the treatment of a 
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condition which is mediated through the Glycoprotein complex Gpllb/llla or 
other integrin receptor. 

12. A method of treating a human or animal subject suffering from a condition 

which is mediated through the Glycoprotein complex Gpllblllla or other integrin 

5 receptor which comprises administering to said subject an effective amount of a 
compound of formula (I) as defined in any one of Claims 1 to 7. 

13. The use of a compound of formula (I) or -a pharmaceutically acceptable 

derivative thereof as defined in any one of Claims 1 to 7 for the manufacture of 

a therapeutic agent for the treatment of thrombotic disorders. 

10 14. A method of treating a human or animal subject suffering from a thrombotic 
disorder. which method comprises administering to· said subject an effective 
amount of a compound of formula (I) or a pharmaceutically acceptable 
derivative thereof as defined in any one of Claims 1 to 7. 

15 

15. Compounds of formula (II): 

R (II) 

or protectec:t derivatives thereof, wherein:_ 

R represents a· chlorine, bromine or iodine atom, or the group -OS02CF3; and 
Y represents a hydrogen atom or a phenylmethyl group, wherein the phenyl 
group is optionally substituted by one or more halogen atoms. . 
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