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(57) Abstract

The invention provides the compdunds of formula (I) and pharmaceutically acceptable derivatives thereof, in which: X represents
either CH2-CH2 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. Compounds of formula (I) inhibit blood platelet aggregation.




25. wi |l be the physiologically accept able salts, but other salts may

find use, for WO 96/20192
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exanpl e i WORE2MRnar ati on of conpounds of fornmula (1) and PCI/EPSOS043
physi ol ogi cal |l y acceptabl e salts thereof. Sui tabl e

physi ol ogical ly acceptable salts of the conpounds of formula (1) include
acid addition salts forned with inorganic or organic acids (for exanple 5
hydrochl ori des, hydrobrom des, sul phates, phosphat es, benzoates,
napht hoat es, hydroxynapht hoat es, p-tol ugnesul phonat es, net hanesul phonat es,
sul phamat es, ascorbates, tartrates, salicylates, succinates, |actates,

gl ut ar at es, gl utaconates, acetates, tricarballylates, citrates,
fumarates and nal eates) and i norgani ¢ base salts such as al kal i
metal sal t s PEPERIDINEAGETIC SACEDUDEREVATIVES USEFUL AS FIBRINOGENCANTAGONIST AGENT
conpounds of formula (1) include salts fornmed with trifluoroacetic
acid. appteci at.ed seskllledlnthe art that the
“conpounds th!%r'HM‘Pﬁf'?'l)'%?ateg io aﬁg’: tﬁ\{%ag Yatiyes, tBr tp‘e

phanaceut i c préparationptospharmaceutieali compasitionsocontaining such oomppunﬁs ahd to
functs onal q.géw%emn{éaghﬁgrmounds O particul ar .interest as such 15

derivatives are conpoun S nodified at the carboxyl function. Thus
conpounds of inter i ncl yde carboxylic acid esters of the conpounds of

formul a (1) I iswide xeac'aep ted thatthe-olycoprateincomriex [Gp ipfiilads dne't fibrinogen
It w il be binding siteon platdidiethatmediates the adivesivé funetibn rb§uired for platelet
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internmedi ates I n conpou
as phar naceGoMpigX.y . accept abl e derivatives of formula (1), or

both. 25 The term'alkyl' as a group or part of a group neans a
strai ght or 'I'hb&ﬂvbmbn thus provides the compounds of formula (1)

m

and ph‘armaceUtic_aIly’ acceptable derivatives thereof, in which:
15 X represents either CH,-CH, or CH=CH; and

Y represents a hydrogen atom or a phenyimethyl group, wherein the phenyl
group is optionally substituted by one or more halogen atoms (where halogen
represents fiuorine, chiorine, bromme or |odme) ' :

By pharmaceutncally acoeptable derivative is meant any pharmaceutically

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

- compounds of formula (1), or any other compound which upon administration to

. the recipient is capable of providing (directly or indirectly) a compound of
formula (1) or an active metabolite or residue thereof.

. It will be appreciated that, for pharmaceutical use, the saits referred to above
25 will be the physiologically acceptable salts, but other salts may find use, for



chain al kyl group, for exanple a nmethyl, 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 the present invention enconpasses all isoners
of the conmpounds of formula (1) and their pharmaceutically
accept abl e derivati ves, including all geonetric, tautomeric and
optical forns, and m xtures thereof 2e.g. racem c m xtures). 5

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

particul arl ref erred. Pr efggrr conxounds of the invention are:
AL L ( 4-SHaThHB I8 dhe proparation ot sampuida of forEyd (lyand the phsiclopically | - p pe
ridin-1- eeeeptable saug}hml c -acid, and pharnmaceutically acceptable
derivatives thereof;
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pr esent inorganic basesalts such asalksli metalsaits (forrexample sodmmsabsyd vet erinaryf

medi ci ne, particularly 20 in the treatnment of thronbotic dissorders,
Forti cul%e?xggqg %het %ﬂ.{% formul km e art
and incl a&u ocC g‘lsfve vascul ar |seasegnguacﬂ“gqheﬂd§ Sas d Mﬁ '
i nfarct it ﬁ@qdat alities, angina, transient i schaem c attacks and

It will be appreciated by those skilled in the art that the compounds of formula (1)

may be modified to provide pharmaceutically acceptable derivatives thereof at

any of the functional 'groups in the compounds. Of particular interest as such
15 derivatives are compounds modified at the carboxyl function.

Thus compounds of interest include carboxylic acid esters of the compounds of
formula (f). Examples of such esters include C,salkyl esters.

it 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 apprecnated by those skilled in the art that carboxyllc acid ester
derivatives of formula (I) may be useful as intermediates in the preparatton of
compounds of fonnula (), or as pharmaceutically acceptable denvatlves of
fonnula (1), or both. '

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

Preferably X represents CH=CH.

Preferably Y represents a hydregen atom.



thronbotic stroke, arteriosclerosis, vessel wall disease, peripheral

vascul ar - di sease, nephropathy, retinopathy, postoperative

t-hr onbosi s ul nonar y- 25 enboli sm deep vein thronbosis and retinal
vein throﬁﬁ%gﬂguﬁkhe conmpounds of the invention ar BCHERSSQHP43
interest for use in the prophylactic treatnent of peri- and

post operative conplications follow ng organ transplantation (particularly
cardiac and renal), coronary artery bypass, peripheral artery bypass,
angi opl asty, thronbol ysis and endarterectony. 30 The conpounds . of
the invention may al so be useful for th8 treatnent of other

conditions in which the glycoprotein conplex Go IIb/lIlla or other integrin
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periarticular erosions | n_rheumatoid arthritis, Paget | sease,
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certain . Preferrectcompoundsiofthadineentioor arexanpl e conpounds of the invention
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15, Compounds of formula (1) inhibit blood platelet aggregatlon 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 use in the prophylactic treatment of peri-
and postoperative complications following organ transplantation (particularly
cardiac and renal), coronary- artery bypass penpheral artery bypass

' angtoplasty, thrombolysis and endarterectomy.

30 The compounds of the lnventson may also be useful for the treatment of other
conditions in which the glycoprotein complex Gp lib/lila or other integrin



the dycoprotein conplex Gollb/lIlla or other integrin receptor which
conpri ses adm nistering to said subject an effective anount of a

conmpound of forrmuka (1) or a pharmaceutically acceptable
deri vav0 9620192 , According to another aspect of thel"mglﬂﬁm

provi de the use of a conpound 25 of fornmula (1) or a pharnaceutlcally
accept abl e derivative thereof for the manuf acture of a therapeutic
agent for the treatnent of thrombotic disorders. According to a
further aspect of the invention, r‘growde a method of treating a .

human or ani mal subj ect sufferlng from a thronbotic disorder, which nethod
conprises adnministering to said subject an effective amunt of a conpound
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PCT/ EP9mayspatentiate wound healing and be useful in the treatment of bone conditions
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cytotoxic drugs. It is to - be understood that the present i nvention
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10ar rracwbmﬁdtbrmm&aadsrmwohwﬁs are conveniently
adm nistered in the form of phar maceut i cal conpositi.ons. Thus, in

conpos: ARERRibg o B RtBreBabe of Té iBvedfort ¥9° BBV f?ﬁ%ﬁmmdcgﬁ y 15
accept aforowds (l)ona pbamnacasd #Asceptable degvalive for usetiorhumarny
- medi ci ngy veterinary medigirie? ”ﬁﬂﬁichléﬂ}s ORS8O Y GBS Hebimérst Weﬁ&hﬁﬂhéor use

in conventl ner I n-adm xture wth one or nor
physi ol 8 ®S; acceptable carriers or exci pi ents.

16 According to another aspect of the invention, we prowde a compound of formula
(1) or a pharmaceutically acceptable derivative thereof for use in the treatment of
a condition which is mediated through the Glycoproteln oomplex Gpllblllla or
other integrin receptor.

According to a further aspect of the invention, we 'prov_ide a method of treating a
20 human or animal subject suffering from a condition which is mediated through.
the Glycoprotein complex Gplib/illa.or other integrin receptor which comprises
administering to said subject an effective amount of a compound of formuta (i)
ora phannaceutlcally acoeptable derivative.” '

According to another aspect of the lnventuon we provude the use of a compound
25 of formula (I) or a pharmaceutically acceptable derivative theroof for the
manufacture of a therapeutic agent for the treatment of thrombotic disorders.

Acoordlng to a further aspect of the mventlon we prowde a method of treatmg a

human or animal subject suffering from a thrombotic dlsorder which method

. comprises administering to said subject an effective amount of a compound of
30 formula (1) or a pharmaceutically acceptabie derivative thereof.



The conmpounds according to the invention may be fornul ated for
admnistration in any suitable nmanner. The conpounds may, for exanple, be

fornulate = topical adm nistration or adm nistration b '

i nhal ati on é&@nﬁg?e preferably, for oral - or parenté?ﬁpﬂgﬂ&““3

adm ni stration. For oral adm nistration, the pharnmaceutica
conposition may take the form of, for exanple tabl ets, capsul es,
powder s, solutions, syrups or suspensions 25 prepared by convent i onal
means with acceptable exci pi ents. For transdernal administration,

t he pharmaceutical conposition may be gdven in the formof a
transdermal patch, such as a transdernal iontophoretic patch. For
y

arenteral ' B
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or 30 sestablishech .symptonsh anch psophylackic tnegtment.c inless fexplicitiys stated

suspensi ons solutions or enulsions in oily or aqueous vehlcles
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agent s suchft 34l Sesprpreciated hatdhe campounds of the icwention, g'%vgeﬂv%ntagﬂwsly
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exanpl e, the conpounds of the invention may be fornulated with suitable 10

pol ymeric
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As st ated o] n e
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a composmon compnsmg a compound of formula (1) 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 admumstrataon :

For oratl admlmstratlon the pharmaceuttcal eomposmon may take the form of,
for example, tablets, capsules, powders, solutions, syrups or suspensions
25 prepared by conventional means with acceptable excipients. ' '

For transdermal administration, the pharmaceutical composition may be given in
the form of a transdermal patch, such as a transdermal iontophoretic patch. |

For parenteral administration, the pharmaceutical composition may be given as
an injectioh 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



15 further aspect, a conbination conprising a conpound of formula (1)
or a phar maceutical ly acceptable derivative thereof together with
a further - therapeutic agent, in particular a thronbolytic agent,

or anotVP82012i bitor of pl atel et aggregati on, sREVERSS/S643 ri n.

The conbi nations referred to above may conveniently be presented for use in
20 the formof a pharmaceutical fornulation and thus pharmaceuti cal
formul ati ons . conprising a conbination as defined above together

wi th a pharnaceutically ' acceptabl e carrier or excipient conprise a
further aspect of the invention. Thes I ndi vi dual conponents of such
conbi nati ons nmay be adm ni stered either sequentially or

si mul taneously in separate or conbi ned pharnmaceutical 25 - formul ations.
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ther eof ddminfstétion K irjection tesel m5¥%$m$M of angnit uEsegﬂeéeﬂg&ine
agai nst : t.é&hénsarren{ialusease s@g ew{sﬁe dgfﬁéé‘ each.conpound nmay
di ffer {OF&%a Mmyitidgsa presentation prefe "K) an; eseevativen, hr opri at e
doses will be readily appreciated by 30 those skilled in the art.
WD 96/ 2@dteenatively for parenteral administration the active ingredient may be in
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man is 0.01 / kg to_ 30 / kg, which may be conveniently.
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adm ni st . s, f. le .a daily, dose’ o s 0. o
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y be d ' h OLet tkon,_Qf
B pounpoureRt B [iroBRbb el i exditple 2ge 8 BRiELH, I 5
pr epar atdcsaptable @aﬂgmnee exchapgenresins; pr asasparingly selublendesivatives, for
accept alghanipie, adhisparinghessiablecddit descri bed bel ow. © In the
formul ae that follow X and. Y are as defined in fornula (1) above unl ess

o her Wi % Yhiled” abdvehe" EBlbolinGl' 8F 'S inveRibA“mdy 'sfib B Usdd 1R" 1"
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 c_onvenienﬂy be presented for_' use in
20 the form of a pharmaceutical formulation and thus pharmaceutical formulations
comprising a combination as defined above together with a pharmaceutically
acceptable carrier or excipient comprise a further aspect of the invention. The
individ_uél components of such ‘combinations may be administered either
sequentially or simultaneously in separate or combined pharmaceutical
25 formulations.

When a compbund of formula (I) or a pharmaceutically acceptable derivative

thereof is used in combination with a second 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. | | -



-ésq err]CF[err]; Lg represents a |eaving group, e.g. a nethanesul phonate

| eavi ng group; and Ph represents a phenyl group optionally
substltuted one or-nore 15 hal ogen at ons Thus, according
to a firstW r%@@?% (A), compounds of fornmula (1) in which X PCT/EP9S/05043
represents CH:CH may be prepared by reacting a conpound of fornmula (I1)
[err] or a protected derivative thereof with the conpound of
formula (111) [err] 20 or
a protected derivative thereof. Conveniently the reaction is effected in

t he presence of a base, such as-a tertiary amne; a transition
netal catal yst, such as a pall adium catalyst, for exanple a

pal | adium triaryl phosphi ne catal yst; a solvent; and at el evated

t enper at ur e, Afpropesedidaity aosége of alésihpoundof formula (f) for the/Pe@iivéHt I anan
PCT/ EP95/ 050
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by - pses.cohe wema doseiemplpyed with depend pothe agef and condition of the
i et e Rt e, Sl s, 4 il
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hydrogenation. The hydrogenation nay be effected in the presence
of a transitCompotnds offormhula (1) andipharmiaceaticallyc hweptableadenvatwes thereof

Ci 1 ot ed | n ey B brpargd oy BriZ el nou OB, 9 aht 16° shifeppPation of

Al ternativel wmpwndgoﬁanalogoua)strqu ected using diinide. Conveniently
t he

Suitable methods for the preparation of compounds of formufa (I) and
10 pharmaceutically acceptable derivatives thereof are described below.

in the formulae that follow X and Y are as defined in formula (1) above uniess

otherwise stated; R represents a chiorine, bromine or iodine atom, or the group

-0S0.CFs;, Lg represents a feaving group, e.g. a methanesulphonate leaving

group, and Ph represents a phenyl group optionally substituted by one or more
16 halogen atoms

Thus, according to a first process (A), compounds of formula (1) in which X
represents CH=CH may be prepared by reacting a compound of formula (if)

)

or a protected derivative thereof with the compound of formula (1il)

L HNDJ .
20 _ . .

or a protected derivative thereof. Conveniently the reaction 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 tnarylphosphme catalyst, a
solvent; and at elevated temperature, for example at 80 to 120°C
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limde is generated in situ froma suitable salt, such as

i carboxylic acid, dipotassiumsalt, and the reaction is
in the presence of an aC|d such as acetic acid, and a
096/20192s an al cohol (e.g. nethanol). CORGHEPRSOSHB f or nul a
(1) in- mhlch Y is other than a hydrogen atom may be

treatnent with a reagent Lg-CH err]-Ph. Conveniently the

is effected in the presence of a base, such as an al kali netal
In a solvent, such q';ls a polar aprotic solvent, and at

e |l eaving atons or groups in respect

of Lg-CH err]-Ph are described in nany standard texts on organic

t enper at ure. Suitab

Accbﬁdmg&d@bmen‘prbobés(BPcdtﬁpﬁﬂn@@@ﬁfa’iﬁiﬂ@ I) #hay be Sgaréé ?étFBf’

%% %ﬂgxbﬁéﬁ%wﬁ@; moéré) % r§h0| ce of a

ar - | eavi ng group in the above reaction:my depend upon the

conpound Fer examnle.aoompoun s of formudai(l)da whick X represeniis] 6HxiClth maydbe he

préifafeid. Hfom R, Wehtesponding comfibusits |of 3"&?@?5396‘3'?("3@‘“*3 o6 in
EQMFH)%'&QBL& Kgm“ﬁ'@ﬂec ¢ {wdspgenation may be ive

thé "Sresehte UbF & Qrarisition tmetal csdth esemleas enahe 'Nickel, or a

Méaﬁ%gig%? A s B Safei O gﬁ@t@ftﬂ}é géﬁeqﬁogprl ses

[ Hydrdgenation may be efféit84/usiHg diimide. Conveniegtly the

ive Goups in Organic Synthesis' by Theodora W G een, second

prepared font'tte corresponding compounds of formula (I) in which Y is a
hydrogen atom by treatment with a reagent Lg-CHx-Ph. Conveniently the
reaction is effected in the presence of a base, such as an alkali metal 'hydride,
in a solvent, such as a polar aprotic solvent, and at ambient temperature.

Suitable leaving atoms or groups in respect of Lg-CHz-Ph are described in many
standard texts on organic chemistry, for example in table 10.10 on page 357 of
‘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

(1) desired, the group -CH:-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 formuia (1) thus cbmprises
deprotecting protected derivatives of compounds of formuia (). In a particular
embodiment of this process compounds of formula (1) may be prepared from
protected carboxyl denvatwes of compounds of formula (l) In a further

_ prepared from
espondi ng conpounds of fornmula (1) in which Yis a 15 - hydr ogen

.



Particul ar carboxyl protecting groups include, for exanple, carboxylic acid
ester groups such as carboxylic acid al kyl or aral kyl esters, for
exanpl e where the 10 ~ al kyl or aral kyl portion of the ester function is
nethyl , e™WQP62MR ¢ _putyl, - ‘met hoxynet hyl , benzyl, BFBERPSASMR hy|
tri phenyl met hyl or p-nitrobenzyl. Wen the ester is an unbranched
al kyl (e.g. nethyl) ester deprotection may be ef fected under
conditions of either basic hydrolysis, for exanple using lithium

hydr oxi de, or acidie hydrolysis, for exanple using hydrochloric acid.
Tert-butyl 15 and triphenyl nethyl e® er groups may be renpoved under
conditions of acid . hydrol ysis, for exanple using formc or
trifluoroacetic acid at amnbient erature or using hydrochloric

hei d o aocembasiment ok 4ais Progess.camaeunda of formula (omay he PoRRATed from or

groups ey proteetsanint dbrivitives of conipbundsidiformula (I).  Presence of a netal
catalyst (e.g. palladiunm). Particular am no protecting groups include, for

S o B3 b o B ot N Bl )y
benzyl oxycabeomgedt irb conventionainmanner: r i Sée;ofaraexample;r those. described in

wWien g partw&@éwesmugg.ﬁwor Qbiéwdbgfﬁéé&&awl)@‘e%ndﬁ the
required i soner may convenient e s gara ed UsI ng pre%gratlve hi

“per f or mance edition, {Jehn JMiley and h.1991),cwhichgisp descsibescmethads fardiect s
of _ révhovasefsuch/groups( C) above or applied prior to any final -
deprotection step in said processes. Conmpounds of

f I I | ' t. f ' . ’

usi g convelarfoul ChBRNE ofRecy ortips INGER for BRample. LarBBKIF: acid sster 5

deri vat i ves groups: stich asecarboxylic aoisd alkybop@ralkyl estens,yfobexampie rwherestheg .

(i : _ , ¥ o, 3 | |

SoreT0"! onellhel el ot el ey Andid i i) o9l s olih™

WO 96/ 20192 methoxymethyl, benzyl, diphenylmethyl, triphenylmethyl or p-nitrobenzyl. When

CeT o 1 e ayeer e e unbrancned s (00, ) st prolcton ey be

under st ood SHAERS {indet EBAdMBEF, o Aither Beris By rolaiey ot xatmpia Using Im, o

present i nvbydraxide, @macidicibydrblysis, for example asing hygdrochienicradidat Tertbutyl

repregent agRg' {righénfiméthgf Sstét’ ghdlipsPay Bb refcvel' Gider conditions of acid
hydrolysis, for example using formic or frifluoroacetic acid at ambient
temperature or using hydrochloric acid in acetic acid. Benzyl, diphenyimethyl
and nitrobenzyl ester groups may be removed by hydrogenolysis in the
presence of a metal catalyst (e.g. palladium).

=9 Particular amino pro‘tecﬁng groups include, for example, aralkyl groups such as
benzyl, diphenyimethyl or triphenyimethyl groups; and acyl groups such as N-
benzyloxycarbonyl, t-butoxycarbonyl or trifluoroacetyl groups. .

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

. required isomer may t':onve.niently' 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 (1), or pfbtected derivatives thereof, may be prepared
using conventional ch'emistry.' Compounds of formula (lil), or protected

30 derivatives thereof, are either known compounds or may be prepared using
conventional chemistry, e.g. according to R. A. Perry ef al, Can. J. Chem., 1976,
54(15), 2385-2401, incorporated herein by refer_ence. '



5 "Conveni ently, conpounds of the invention are isolated foll ow ng

wor k-up as acid addition salts, .e.g. trifluoroacetate salts.

Phar maceuti cal |y acceptable acid addition salts of the conpounds
of mayWRPBPBIar ed from the correspondi ng | trifl PCT/ERSHSM3e salts
by exchange of ion using conventional neans, for exanple by
neutralisation of the trifluoroacetate salt using a base such as aqueous 10
sodi um hydroxi de, followed by addition of a suitable organic or inorganic

t

aci d. | norgani ¢ base salts of the conpounds of nay al so be
prepared fromthe correspof@ing trifluoroacetate salts by addi ti on
of a suitable strong base such as sodi um hydr oxi de.

Sol vat eig(e r(‘j,j hydr at es% of a co ound of the invention may be formed :
during Gertain i wamme PﬁE‘PQPBﬂénﬁﬂdllbrl%dorb%cess

steps. understood tﬁhe élD'dovel ligtermodites hérumfoﬂhemmerlmoa g do not

e om0 3 W .

pl at es. mpﬁsephapaﬂmlﬂrgspmdmerprmﬂtlmlﬁon chr omat ogr aphy
(h p | . was carried out using a Dynamax 60A €18 8[err] M 25cm 20 .

tr| fI uoro cet Wﬁnﬁaﬁmﬁﬂwggsﬁw ﬁﬂ?@relﬁb aﬁgs(bgelénlg) 0 1%

expr essad e.g. il (Pha Ity aceeptab Q/@ﬂd
mi xt ur eaddltloh §aiesVof the al‘m dsoef may be prep#réd from AR cﬁrre‘silodalr

bot umn HirRetetEis Seins 9%%%“"‘?95 6 lfﬁﬁi!% é?ilber? gl gnegns, fo e’é@p'e
(iii), byOﬁeﬂtrallsatlonr ofithe itrifluoraacetatacsalbnising la baseecsuth ast aqueogs (

B o o S0dfim Wyfiroxide followB3 1P Blifion"f & 'sulthbl® 6iefs oF Mot 488’ |
a Vari aiﬂQDBﬁﬂ&ﬁ bese ssaita pﬁrlbeeaomngungs m_fom aiso be prepared niromctheni cal

shifts gbfted ﬁdln "trifl@brdacatite édits %Wﬂoﬁéfheélfﬁﬂe BifbRY| bHYe S8ch

I nternal__ch % Shlft r ef er ence. |-owm ng abbreviations are used: M
= 30 r?@ﬁﬁ)ﬁm hyI DIVF—NN-dlrrethyIforrramde s:S|ngIet d =

doubl et, t tr| plet and m= nultiplet. : WD 96/ 20192
PCT/ EPOSobaies (e.g. hydrates) of a compound of the invention may be formed during

anpl e m%%é ﬁetgfa W& 1-vl]-ethanone
?3 DbP.(])arrgt?gﬁgrP M&Aé'?rlc was a toastlrréeB(?nmxture of

1-acet y|'I'he following Examples illustrate the mventlon but do not limit the invention in
any way. All temperatures are in °C. Thin layer ohromatography (T.lc.) was
carried out on silica plates Preparatrve high performance liquid
chromatography (h.p.l.c.) was carried out using a Dynamax 60A C18 8uM 25¢cm

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.l.c. was carried out using a Dynamax 60A C18 8uM 25
cm x 4.6mm rd column eluted with a mixture of solvents consisting of (i) and

25 (iii), 0.05% tnﬂuoroaoetlc acid in acetonitrile, the eluant being expressed as the
percentage of (iii) present in the solvent mixture, at a flow rate of 1ml per
minute. NMR was carried out on a Varian Umty 400 spectrometer using D,O as
soivent. Chemical shifts are given in & ppm with respect to tetramethylsilane as
internal chemical shift reference. The following abbreviations are used: Me =

30 methyl, Et = ethyl, DMF = N, N-dimethylformamide, s singlet, d = doublet t=
triplet and m = multiplet. - : _



piberidine4-carbony| chl oride hydrochloride[err] (21.8g, 115nmmol) and
alumnium 5 (rr1) chloride (34.5g, 259 mmol) and the m xture heated

at+95 - 1 Rhode2oh ~ When cool, the m xture was p into_a
m xture o?a'lJce w%lgter (50M) and extracted with et hmls@
(5x400m ). The conbined, dried (Na[err]SJ err]) organic ‘extracts
were evaporated in vacuo and the residue purified by flash

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

10 et hanol (gradient 99:1 to 90: 10) afforded the title conpound as an
orange oi | (16.79). T .c. Sigerr] (Et[err]O - EtO-|91)
Rf = 0.23 Ref[err]: EP-A-0 428 437 15

(ii)(2,4-D Erom)-!gtienyl ) - pi peri di n-4-yl - net hanone hydrochl ori de A
stirred m x 1 [4(24d|brorm benzoyl) pi peridin-1-yl]-ethanone

(11. 00g. 1 g ethandrieori c acid (60m ) " was
ovaporated | #%cuo qbenzene W e"ﬁﬁbﬁmg%ﬁﬁ 157 st Thiked B Hadcetyt-
(10. 8g) . 2oplpendmeﬁ4+eargoﬂqu|1iamqle mm?ruq"e(eﬂ}smt Semol-ard Elymipiumo: 1)
(le | ._)“5()21471 (m? chlonde (34. 59, 259 mmol) and the mlxture heated ra; 95 - 100° for 1.5h,
stirred so We ﬂl‘ﬁ?%fﬂ? 5&3 %/ Pﬁjl‘ﬁ e'ﬁét(ﬁgﬂ@n@nd
hydrochl ori éxtrééteﬂwth awetate (Bxamnl)néméi combined Jdrnau)(h)az nol

25 150 d

ol uti on  SxtradiS® w8, Suaiisiied’ To Vichb"Sh: 1hé (Relione peiten %31%%11

car bonat e (eblrdn)atography ovee silicacgeld(Merck 8388). (Gratiiant! Qlutlanchvltheether -
mbjgred, d ted

o v, TR ?%Z’”%ﬁﬁ?‘?%?%ﬁ“ﬁaﬁ?“ﬁ the ttie EpAMG AsTT SRR, ©

silica gel (1@79 9385) eluting with dichl oronet hane- 30 et hanol - 880

armoni a (gr ¥dice Si03 EEGO: JE(OH@Q; RF&028 to give the title

f&ﬁFngfga[SW%a@&B% 778 20:2) Rf g I13 '(mSInc%)er;]nd Rf = 0. 16.

(maj or) WD 96/ 20192

PCT/&P95/ 05 . P : 12
(iv)b-Bron=3: R 5 : T OL T, A stirred
m xture of QAcstyred 41(2.4-dibsomerhenzoy()-pipenidinet-yll-ethanene 1 1.00g,

(5. 649, 15. 9gIBfAmMbI) Mbﬁﬁhbﬁﬁ'%M‘%yﬂio&ﬁ&:@heﬂ (B wdieheaed under feflux
under nitrogen for 7h. The mixture was evaporated in_vacuo to give the title
compound as a white solid (10.8g).

20 T.l.c. SiO; (CH;Cl-EtOH-880NHSs, 89:10:1) Rf = 0.17

4-Di >henvl)-piperidin-4-vi-methyle azine

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

hydrochloride (7.04g, 18.4mmol), hydrazine (6.0mi, 191 mmol), and ethanol
25 (150ml) was heated under refiux under nitrogen for 16h. The cooled solution

was evaporated jn_vacuo, treated with aqueous 1M sodium carbonate (50mi),

extracted with ether (5x100ml), and the combined, dried (Na.SO,) organic

extracts were evaporated 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 gnve the title -

compound as a cream solid (5.71g). :
T.lc. SiO; (CHzC|z-Et0H-880 NH;, 78:20:2) Rf=0.13 (mlnor) and Rf 0 16
(major)



31.2mml ), and dry DVF (150m ) was heated at 105[err] under nitrogen for
6.5h. 5 Furt her sodi um hydride (200ng of a 60% di spersion in oil,

5. OOmwo) 2 - added and heating continued for 2h. The m xture was |,
evapor at €d 11 -vacuo acidified to pH 1 by the adBFTEBISASP43,queous

2M hydrochl oric acid, and then ' basi fi ed to pH 8 by the addition of
aqueous 1M sodi um carbonate. The m xture : ‘was extracted with ether
(20x150m ), and the conbined, dried (Na[err]SJerr]) organic 10

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

chr omat ogr aphy over silica gel (Merqk 9385), eluting with dichloronethane -
et hanol - 880 ammonia (gradient 89:10:1 to 78: 20: 2) to give the t|tIe

conpound, as, acreamyellow solid (2. 500). T.1.c. Slqerr]
( CH[ er r (i) 6-Brome: <piperidin-d-vi-1H-indazole hydme g 6 15

by (St it (Braibrano i) dipsidig gt et
hydrochK@FﬂQe ?é@o i) %’ﬁ’ﬁo% |%(gjperqf Bu bﬁﬁﬁﬁﬁ!@ﬂaﬂb qnb 29 ,
1. 78nmoB3A, 2ramtil), rarid drey DMia(tsOml ) was heéatéd at) 105° Lifider Initrogens! f6IM8.5h10m )

& apor af sithen sacitin® by Ygoorhd of o Bk eé?%fﬁﬁfia"s%.ﬁ Foehbl) was "%

bi car bondded(awnqatmdcmm for 2h: thehme'eewatsae\(aimat)ed iheacue ed

(Na[ e” pH, 1 by thePdaifioh S48 silica
gg: F’Gﬁ'f ]2? PUEyl C%&ndmmﬁmﬁggﬁa@gm? ogral #&h gﬂé silica
880ammwas émaeamtre&hea ¢20x150r¥),Sard te combined, dn‘éiif d).)b émé' e

TP i, b BpBrABlIT VLA T, rpicus dmy puried BYhasn (-
(vi zj{ 4- pbmatngrapt mwdvbn(mkca)esh(MemlHS%zeMlﬁng]thMmhbmmmnﬂ }- acetic
glclsper sion |°r! ol a%%llna fjdleﬁp&&ggdtc??é‘MfWﬁin%éi%Mon of
[ 4- (6- bP&rﬂ)W&ﬂ%ls"y‘Mp) 0Q)peri din-1-yl]-acetic acid tert-

butyl eJlig. SiB3{0H,CIL-BIOHBEONH,, P820:2)Rf =016 after 30 mn, a solution of
f1 uorobenzyl brom de (0.105m, 0.84mml), in DMF (7m) was

ded. The mxture stlrred at +23[err] under nltrogen for 16h,
t r eat ed (W) [4HOBrON b - - Hagstert © (3x50n1)

and theaco gfé’ of!" b-%%é%&n&ih%wm-mdazme hydro&%?oﬁﬁéz%ﬁé@g

PCT/ EP9
extractd m&oé)iafﬁﬁ'%h brempacstate (0;29m, ah.78mmobinsedium bicerbonate i cd by

fllash  (150mg, 1.87mmol), and DMF (10ml) was stirred at +23° under nitrogen for 18h.
20 The mixture was evaporated in vacuo, treated with aquéous saturated sodium
bicarbonate (25ml), and extracted with ethyl acetate (S0ml). The dried (N2,SO.)
~ organic layer was evaporated in vacuo onto silica gel (Merck 7734)._ Purification
by flash chromatography over silica gel (Merck 9385), eluting with
dichloromethane - ethanol - 880ammonia (gradient 967:30:3 to 945:50: 5)
25 afforded the title compound as fine white crystals (347mg).
T.l.c. Si0; (CH;Cl-EtOH-880 NH,, 945:50:5) Rf = 0.27

tert-butyi 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-3-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 (0.105mi, 0.84mmol), in DMF (7ml) was added. The
mixture stired at +23° under nitrogen for 16h, treated with water (25ml),
35  extracted with ethyl acetate (3x50mi) and the combined, dried (Na,SO,) organic



chr omat ogr aphy over silica gel (Merck 9385) eluting wth dichl oronethane -
et hanol - 880ammonia (967:30:3) to give inpure title conpound. This was
further p fi y ftash chromat ography over silica gel (Merck 9385)
el uting g&b”ﬁ&lg?h ethyl acetate - cycl ohexane (1:2) to gi FCHEPASPIMS o
conmpound as a col ourl ess oil (290 ny). T.1.c
Siqerr](CHerr]d[err]-EtO+880NH err], 967:30:3) Rf = 0.37
(vii)4-(2-Hydroxy-et hyI) pi peri di ne- 1= carboxyl ic acid tert-butyl ester A
m xture of 4-(2-hydroxy-ethyl)piperidine (53.2g, 0.412nol; Acros Chinca

: 1, 4-di oxan (250mM ) and 2M3aqueous sodi um hydroxi de (200M )
was treated portionw se, over 15mn wth d|-tert but yl

di car bonat e_(,95. 4 0. 437m) at 2b[e xture.was stirred
ot 35 Tor AfREater 1hy2U5 o'give 2p.all, TH ol Was Buringdchue hash

?i | ut e?ﬂ \)NI td:l')mmaio n(arpwower silidacgelr e?emik 9885) elutingywitht dichlotdmethane -
3x600 % fiflg % I n
Vaouo to i SHEpEET Metimmhisl (o6 80'3) 155 bR ifip ' 6 helidubey g
100%) . furtherpunf@d byd[m olanhyeover silieg | gel (Marck :9385) reluting . 1
(viiig) 4- (2 tdestateRi ¢ 0
A m >I<5Zure o‘fﬁﬂ%% hydr oy- e%{ﬂaxgﬁﬁgpﬂltﬁe 1- g%r%%@%“‘#&%&ﬁ%tbﬁ
ester ail { 0.41nol ), carbon tetrabronm de (198.7g 0.6nol) and

di chl or orret‘h.a.cesloz (CHZCIz-EtBQDBBONHs, 95 7%3013) RfcD.3%i t rogen was treated

portionw se, over 45mn, with - triphenyl phosphi ne (135. 2¢g
0.515nol ). -The mxture vvas sti rred for 1lh at 10[err] ~and 1lh at
25[ err] andVilhér{2ekiw 46 D RESTD0X i@/ estetd by flash 25

col chro : t' ‘ t hyl
PR B e (55 o o g
liquid r

cycl ohexan mmmé d@khelrsmﬁ MtnFa.-tembu:ﬁcummﬁa:e (95 4g, O437mol) at 25°.

gf \/4n3(/l2 pi B % 1- Cargﬁfféﬂﬁiﬁgé&#é@ﬁﬁﬁu é gslt gr A soI ut | on

(81 5g 0. 27@aﬂQe|\ﬂasjr¢lmedrwﬂlydwaterr &WQQﬂ)nﬂt)d uexteacted twnﬁgecheﬂlyIZGMr]

(63, 15.9 o SG(Baxbp@ﬁ{ldeﬂerédrﬂqi}gka a8 TMgETh brglhic ki e\@g el | e
partiti onedVagua\i-giveth Gﬂﬂgﬂﬂm@asa pela-yeliow il84.50 0.4 &ﬂpﬂémom )

and di et hylqusoﬁé%iahéxanﬁwsaﬁyﬁahar(s1)Rf 01 WO 96/20192
PCT/ EP95/ 05043 14

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 dichioromethane
(1500ml) at 0° under nitrogen was treated portionwise, over 45min, with
triphenyliphosphine (135.2g 0.515mol). The mixture was stirred for 1h at 10°
and 1h at 25° and then evaporated in vacuo. 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 {itle compound as a clear liquid
(81.8g, 0.28mol, 68%). - :

T.l.c. SiO; cyclohexane: diethyl ether (5:1)Rf=04

30 Vinyl-piperidine-1-carboxylic acid tert-b lester
A solution of 4-{2-bromo-ethyl)-piperidine-1-carboxylic acid tert-butyl ester
(81.5g 0.279mol) in dry tetrahydrofuran (1000ml) under nitrogen at 20° was
treated portionwise, over 30min, with potassium tert-butoxide (63.2g 0.563mol).
The mixture was stired at 25° for 3h and partitioned between saturated
35 aqueous ammonium chioride (1000mi) and diethyl ether (500ml). The aqueous



phase was extracted with diethyl ether (4x500m ) and the conbined, dried
(MgSA err]) extracts were evaporated in vacuo. The residue was purified by

flash colurm chromat ography on silica gel (Merck 9385) el uant
‘cycl oh¥PL6891%; ot hy| ~ ether (19:1) to give the t?ﬂ‘mnd as an

orange oil (37.1g, O. 176rm|, 63%9. 5 Mass spectrumm z = 212
[M—|[err]] T.l.c. Sigerr] cyclohexane: diethyl ether (10:1) Rf=

(x)4{2 [3-(1-tert-Butoxycarbonyl nethyl -piperidin-4-yl)-1-(4-fluoro-benzyl)-
1H I ndazol -6-yl]-(E)-viny#4-pi peridi ne-1-carboxylic acid
tert-butyl ester 10 A stirred mxture of .

{4-{6-bronmop-1- 4f|uorob y 1 da2|-3- iperidin-1- -
yl } - acePh@se W%Aéﬁh rﬁgﬂ'g% @@Iﬁ‘&mﬂ’? tﬁevmpuﬁdpeﬂﬂ% ne- 1-
car bOXy(Mgsm) éxtraets weoitey bvapdrated 0. 0ThéTesidue was purified/Byoflaste (240D,

. ccou cHBet i) G i o g 7 AR 7 "a""ﬁi‘&aéml)

and DNFW()QWQQOMMM@Q&@HOWOII (37. 1g,t01176npl:r63%) e) under
i troge Js%r !Mﬁoge m xture was evaporated i n vacuo,
treat ed W t h aqueous sat ura odi um bicar bonat e _ - (20m), and

ext r act &d-GuSiQ2 evﬁyhem :H'GWEQM( "B <8%bi ned, dried

(Na2SO4) organic extracts were evaporated, and the residue purlfled by
flash

ethyl at8&s a Aethvi-oiperdin-4-y{i-1- FRpre ®ns and
pure fr inda; r|f|ed by fl ash

=~ A i A { ' s h |
ac;?;rf“eﬁ?é'?%t "&% g 6—5‘*5‘*1 t@ﬁﬁ&@%ﬂw - H-'"dazﬁ‘é-ﬂfﬂﬁp%% ot
(11). Ty-anetic racid: ite I) ester ( ((2B6me; eQﬂmde lgvlrmppndma-h e .
compoun e derd uﬁt-bewl es{er((taém@ 0.8 mmol), lithium éhlofiél(24mb, 0.57

EE.t )O{A . [%“?‘3» e‘%@m@%mb "('é‘?'ﬂmPé}- Paliadium (1) gsetgte {Bma 9:03mmal), - 3 yl]
- tri-o-tolylphosphind (38hga0ckimmol)] dnd DMF(Smipwasdieated at 105° (oil-

& ”Péttztﬁfr‘vg%t‘}’éyw W&PM ol Ko, 1he gl Y
pe! A ¢ & t=out yl
ester (evapeyated in_vacuo, iceated In I sagueweosamrateﬁwuggcmuwzaatej d
(10m), dwemd(vtm)e | acetate ( ﬁrrl'rﬁé)roanﬁhedﬂuhe%)' ution

a|
o R st s o gl e R S e B AN
m-n, 30ghfomatograpty over Silica Pel (MercR09385) (iElution withyi ethyl icbtateth a flow
%}a EI?,‘; gyciohgxane (1: :2Y8roPd&d impure fractions and pure fractions (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 (ll). The pure fractions (1) and (If) were oombmed to. glve the title

‘compound as a pale yellow oil (195mg).

25 T.Lc. SiO: (EtOAc-Cyclohexane, 1:2) Rf = 0.26 -
1-(4-Fiuoro 1)-6-(2-piperidin-4-vI-(E)-vinyl)-1H-indazol-3-yi}-
i endm-1 1 ic acid trifluoroacetate S
4-{243-(1 -tert-Butoxycarbonylmethyl-pnpendln-4-yl)—1 -(4-ﬂ uoro-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 (1ml) at
+25° for 2.5h. 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




15 20mM /mn. The collected eluant (Rf 21.2m n) was evaporated in

vacuo and trlturated with ether to give the title conpound as a
creamsolid (80n%)‘2 Anal ytical h.p.l.c. (gradient proflle 10- 90%
(ii) in 25WMROER 12 5m n | Anal ysi s found: - PCT/EP9S/0S043  C,
50.2; H 4.8, N 7.4, 5 C[err]H[err]FN[err]qerr] 2.85
CF[err]CCIerr]Hreqwres C .50.5; H 4.5 N 7.0% - Exanple 2
(|)4 {2-[3-(1-tert-But oxycarbonyl net hyl - pi peri di n-4-yl)-1H i ndazol -6-yl]-(E

vinyl }- pi peridi ne-1-carboxylic acid tert-butyl ester 10
A m xture of [4-(6-bronmo-1Hindazol-3-ylqyg piperidin-1-yl]-acetic acid tert

but yl ester (1.34g, 3.40mmol ), 4-vinyl-piperidine-1-carboxylic
acid tert-but ester SO 759 57nnDI triethylamne (1.4nl,
10. 2mol ), mlmlum The)colle @luant (Rf mem oS evapomated imvacuo and

tri(o-tol y')ﬁﬁ Wth(éih&l thﬁG'ﬁﬂ é@&’@'éamsohd(ao s stirred
Vacuo and puRPRYERAHYPHIG doreg mﬁ?gj’%? ; ev@??%%mg:pgsss)

el uant Anal wmdacet ate: cycl ohexane: Q, 502;H 481 N£7.4;

50: 5@ 2 [
Sl 0% 1 SagCa }5% i&@ﬂéﬁzﬁe@%u&%[e”ﬁéﬂ[w% DB 2 e Lo
NH err] 95:5:0.5) Rf = 0.32" 20

4-16-(2 n4IE nIlH—ndaoI3I eridin-1-yl}lacet
iy /7L LY AN T IOTY X
4-{2-[3-(1-t¥ 3t

"yl ]-(E)-Vvinyy est er (o 202g,
0. 385l ) |

. t d at 2
for 3 The goF\P&er\&Is e G‘Wgéx o er%‘gﬁjotﬁé[ sHM
triturated westereflddg,t 8.40mmol)hcd-vinyl-piperidine+dcarboxylic acid teri-butylf estert e

oL s\ O 22%0.783%3.57mmo), wiekFitaming (L8, "4B.2fAof) |4l (i) acetate

Anal f

G or 1] H et r] 0.8599,c9 22mmoh sndwica dolyhpbesatiias (0.210040.8smmol) in. DMFECHI o6
30 G vzvag stnrrec(l]I at 120° under nnro%:n for. 16dh 'Il’he mixture was evaporatecll in
(F11) 4t [6- (3B DU b by ehalt' chbrhatagrapiy o8 sifical ghi MGk $3d5) elliant 2°°
4-{2- [ 3- (1- t ethyl Facetatec Tyblohekane: hmalwlamndl(ﬁeso;a-;ﬂmekoz)daoogwé the] titlé-) - v
I nyl) - moobl ?S'QWW-SS%B'PE%»(%%@' d tert-butyl ester (54.0g) was

added portio over 0.75h to a stirred
“sol ution of TNiCaHd @Hﬂﬁhéﬂ@l‘lﬂ@@ﬂd&ﬁ%ﬁ @$) RF=0.320- 25[ err], and the
“m xture was stirred at 20-23[err] for 18h. 880 Anmonia (54nm ) was '

WO 9 0192 .
- PCT/ 5/ 050

- trifluoroacetate
A solution of 4-{2-[3-(1-tert-butoxycarbonylmethyl—plpend|n-4-yl)-1 H-indazol-6-

yl}-(E)-vinyl)-piperidine-1-carboxylic acid tert-butyl ester (0.202g, 0.385mmol) in
trifluoroacetic acid (5mi) 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%) -
Mass spectrum m/z 369.4 [MH"’] :
Analysis found: . : 'C,49.5; H, 5.0; N, 9.0;
C21H23N402 2.15 CzHFst reqmres C. 49.5; H, 5.0; N, 9.1%
30 ' :

© 442-[3-(1 -tert-ButoxycarbonyImethyl-ptpendln-4-yl)-1 H-indazol-6-yl}-(E)-vinyi}-
piperidine-1-carboxylic acid tert-butyl ester (54.0g) was added portionwise (ca.
9 portions) over 0.75h to a stirred solution of SM hydrochioric acid (270ml) at
35 20-25°, and the mixture was stirred at 20-23° for 18h. 880 Ammonia (54ml) was



16 . added dropwi se with caution over 0.75h, maintaining the

t enper at ure bet ween - 18-26. The resulting solution (pH 1-2) was
filter%throu h = m cron graded glass fibre filter paper and the
filter hrough with water (54m ). Further PCTEPISHOSMNi a
(36.2mM ) was added dropw se over 0.5h maintaining the 5 tenperature
bet ween 22-26[err] (pH 9-9.5). The suspension was stirred at 22-23[err]
for 3h, and the resulting precipitate filtered off, washed with water

(2x148n1) and dried in vacuo to give the title conmpound as a white
solid (27.69). ~_Analysis Fomd C, 66.7; H 8.0; N, 14.095.
CerrJ]Herr]Nerr]Jerr] requires: C, 68.5; H 7.7, N, 15.2. 10

(iv){4-[6-(2-Piperidin-4-yl-(E)-vin 1H i ndazol - 3-yl ] - pi perldln 1 yll]-ac
etic acadded dropwnse with raatstionr over m%azuamintammg the Aempepatuee

{4-16-(¢ redulting Soluté 3( W p?
- ey e e
t hr oughggo rrammama (36.2ml) gmedaweds Sdrb pwise fovere0. Mpmanmaﬁuﬁ@etﬁe Iter

323%%‘%& i plwian22-263 (pH 9-915)% “The Bubpensioh r"%aiﬁfﬁeé@%%ré?r] and

t he sol fori3h; andthededultingi precipitate filtered\aft, vashetiowil)) watér(2x148ml) andri xt ure

1 A Sl 8 o e 180 1

stirri n@“ﬁ&s'SaFPUﬂﬂ-her 3nC, t he suspenS| on was filtered.

The fi I%ﬁgnm réfuirges heg, m@mmmmsz ' -of isopropanol : wat er _
4:1, 2x41nm) and dried in vacto at 45 for 6 h to give the title {
rrpound as a V\/mte sol id (14 lg) Anal y5| s Found: C,

57.7, irc4-vI4E-viri4)-1H-indazol-3- idin-1-vi i i

C[er’r] : i CH é HC . 1. 63H[err]O.reqU|res C, 58 1, H, .7 5; N,
12.9; Vat er Assay Found: 6. 75% W w H{}err 10
" 1.63 H28 snmnsw of {4-[6-(2-plpamdm%wlr(ﬁ)+\@raﬂ)-] H-indazol-3-yi]-pipstidin- ¥l}1'r( 2H) ;

2. 11, m(a ﬁé{f )w&sléardmn‘ adjasled to H57wnth
oy otk g e gt LR W
. 6Hz; @rdded cgl&tQ fi ﬁml(ﬁltéHZpaﬁ’eB‘ém dlﬁe dfjiter) wabbﬁdmﬂzmuahlwhm watér s ( lH)
;&f izgs(a %ﬁ@ﬁ 6|'§’5propanol (219ml) waadfied %ﬁwnse to the stirred filtrate over
' 0.25h at 22°, and the solution was seeded with product crystals (10mg). The -
mixture was aliowed to crystallise for 0.5h, stirred at 22° for 1.5h, and further
20 isopropanol (21 9m|) was added slowly over 0.5h. 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 ;g__ cuo at 45° for 6 h to give the
title compound as a white solid (14.1g). g
Analysis Found: '  C,57.7;H,74; N, 12.8; Cl82

25 C21H2sN402.HCI.1.63H,0 requires: C, 58.1; H, 7.5; N, 12.9; Cl, 8.2.
Water Assay Found: 6.75% wiw H.0;
1.63 H,0 Requires | 6.76% wiw H0.

NMR: 1.74,m(2H); 2.11,m(2H); 2.23 m(4H); 2.59,m(1H); 3.14,d of t(2H)
=3.1Hz,12.8Hz; 3.21,broad m(2H); 3.32, broad m(1H); 3.55,d of (2H),
30 J=12.9Hz, 3.1Hz; 3.74,broad 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. saz 1.1Hz; 7.52,s(1H);
~ 7.76,d(1H), J=8.6Hz. -



17 Exanpl e 3

(i)4-{2-[3-(1-tert-Butoxvcarbonyl nethyl -pi peridin-4-yl)-1-(3, 4-di chl oro-ben
zyl) - i ndazol -6-yl]-(E)-vinyl}piperidine-1-carboxylic acid
tert- butypw%%vﬁﬁﬁi Sodi um hydride (12.2ng; 0.304mmol Cihﬂ?ﬂ%mﬁklto a
stirred solution of 4-{2-[3- 5

(1-tert-but oxycar bonyl net hyl - pi peri di n-4-yl)-1Hi ndazol - 6-yl ] - (E)-vi nyl }-

pi peri di ne-1-carboxylic acid tert-butyl ester (145ng; 0.276mmol) in dry DV
(5m) and the mixture was stirred at 23[err] under nitrogen for 25mn. 3,4-
Di chl or obenzyl chloride (0.043n, 0. 304l ; Al drich) was added, and the

m xture was stirred at 23 for 18h. The sol vent was evaporated in vacuo and

10 t he partitioned between water (25nml) and ethyl acetate
(3x20m ). T@Eﬁ% L anlc Iayers wer e vvashed W|th 50,50 brlne wat er

| Mer ck
ol céfrp mel)ar@s %%34 foles%rre@ sol
Si [ & r] ( G—([1eterﬂ-mtbxycérboﬁylﬁi¢ﬂ1ﬁaﬁiybﬁdm-9 -H-ind8zoRE-yI]-(E

alh- | -
R <ﬁp4r'§n%§%%$@éyé&g§gﬁ?bﬂxpﬁé*e?r@f#@ﬁf 0222%"@% oy B
4 [2 [ 3- (1-(Penl) -and dhe cabiuie, (was sliregd gt 337 under, njtragers far RSminor 3.8enzy|
)-1H 20 Dud-.lbiasehz - Shibrits) m/mthi ofammﬁmnw&naw QR2s) lad8edCighd the

tert-butyl es 1A S stlrred at. .23l err|
trifluoroa € s?ﬂ'fﬁd)a%%efm ‘?qu' oé@? ;’e&ﬁ rate md was
evapdr at ed the m(due paritiohedrbetwden watetr (25mbdand ethyti apemta@xmml). The

h : A . :
g:o‘égt the L}éﬂg@gﬁ;")@ﬁﬂgw %\éﬁb&‘w& &363:3{% wat? (30mi) and brifiE; Scried . c
51.2: H, 4.(MgS0O4 evaporated in vacuo to give a yellow oil (193mg). Purification by

513[ o r1H er ffléir{ CEthrothetogrephy’ f&n 2§fiica" 'geP YMbfdk S38B)! " Bfuting With S'étifer:

N, or

(i )4 2- [ 5-Gyeiohsmtang, 70;30 si8vR she i.comoaunas & calowigss oiL (117ew 62%)enzy! )
-1H4830  Ti.ed8i®] (CHCH:-EtOH:\880NHs 95: seOJs)lRfeoJcar boxylic acid
tert-butyl ester A sol ution of
4-{2-[3(1-tert-but oxycarbonyl met hyl - pi peri di n-4-
yl]-(E)-vin 4401463 4-Dichioro-benzvi)-64 2-piparidin-deyis , 3
0. 553mMmol ) hiRe e s rh b diaees Stirred under nltrogen and
treated w tT g0 -acstic/actiif A5 60%d|sper5|on in

L eated T e oy carbasyimetbyl-gpeaa S A hera bans i

6-

EI) 1 H-| ndazol

4- ci3or obenipidazohE-HJH(E)-vikyIPRieridine:§ Lambuylid! ddid heri-buhFester (110mg; VO '

gg/T/Z g%,g% / 05@,1§1 mmol) was stirred at 23° in trifluoroacetic acid (4ml) under mtrogen for 5h.

The solvent was evaporated jn vacuo and the residue triturated with dry ether to

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

Mass spectrum m/z 527 (MHY) - :
25 Assay found: C,51.2,H,4.7;, N, 7.6,

C2sH32CaN4O2.2CF4CO,H requires C,50.9;H,4.5 N, 7.4.

30

A solution of 4-{2-[3-(1-tert-butoxycarbonylmethyl-plpendln-4~yl)-1 H-indazol-6-
yiJ-E)-vinyl}-piperidine-1-carboxylic acid tert-butyl ester (0.29g, 0.553mmol) in
dry DMF (5mi) was stimed 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-chiorobenzyl chioride (0.090g, 0.559mmol; Aldrich) in DMF



18 (5mM ) was added). The mxture was stirred at 23[err] for 16h,

evaporated in vacuo, treated with water (10nm ) and extracted with

di chI r&é@&ge (8x20m ). The extracts were evaporated in vacuo
and purif y flash chronat ography on sili carggmm 9385),

el uant ether cycl ohexane: triethylamne (50:50:2 to 5 100:0:2), to
give the title conpound as a col ourl ess gum (0. 157g, 44@@. T.l.c.
Sigerr] (CHerr]dJerr]: EtOH 880NH3 95:5:0.5) Rf 0. 40.
(i1)(4{1-(4-Cnhloro-benzyl)-6-[2-piperidin-4-yl-(E)- V|nyI] 1H i ndazol - 3-yl } -
pi peridin-1-yl)-acetic acid trifluoriacetate 10 A sol ution of
4-(2-[3-(1-tert-butoxycarbonyl net hyl - pi peridin-4-yl)-1- (4 chl or o-

oene ) i) Bt g Bl Vok B 4550k Bgbniod o adh

stirred teeated with veater meml) and extracted with ﬂmhlommethme r(3mn|) al’l'uet he

: q d
ir\?zlryugo?ﬁ?cg? %gg 3Q5 Oaﬂd\sﬁ‘ trun¥r’§ rér!jIF LU
Anal ysi 53'*% 9385), e ether; gy¢johexane: ot emylarrme (50:50:2 to

EEGLF]SH[‘EGO DQ)Ncegwa[zetl ﬁ%é]ﬁﬁitﬂﬂés’s@tﬁﬁ {0.1578.44%). C 52.6;
(i)4- [Zf‘%c'é%e(fqblﬁ!i Lok ghécbﬁ}ﬁgrl%“q 4-yl) - 1H i ndazol - 6- yI] et
hyl }- pi peri di ne- 1-car boxyl ic acid tert-butyl ester

ZO'{gt'[g iiP(4-{1-(4-C Io-be zyi)-€ r_--: idin-4-yl(E)-vinyll-1H-indazol-3-vl}- .

yl ] - ( E) -Ripegidin-1-vh-acetic g id tafiuocas aC|d tertbutyl este'r (O 84g,

3060MT0IA._gBlution of W WMW daglotan on (
frlcrat éo%%%l)eﬁ“ﬂ% a3 6 y{HEEviny heipghdiber frearboiicacid . i AN R

i vory sdDi152g). mmﬂﬂ) in trifluoroacetichacid {Ami)t wamh'adEQDS'l\ﬂ@H ] The

(111)4- {bent'wad Férm atad Wit Lo-benzy
L)st élr-l- 3%’3 | ndazoP%g%;%(opeéégg ne\gg @}@%@9 %@#@ butyI
45{ 2- [ 3-Nadsé Sbéct?&l‘hm@ et hyl - pi peri. d| n 4 yl) - 1H i ndazol -

m
yl']-ethy ridine-1-carboxylic acid et yl .ester_ (0. 25g, 0 475mol )
in dry M '8 g% (5mM) was treated vmbh étélﬁméﬂy@ ?tﬁ (0.021q,
0. 523mrc¢aH§4l3!N402 2.15 CHRsMarreiquiresn oi C) 5216) H,AR8/NxT16%. was stirred at

23[err] under nltrogen for 30 mn. A 35 sol ution of 4-chl orobenzyl

chl oride (O, 080 0.497mmol ; Aldrich) in DW. (5m)" ' - WD 96/ 20192
PCT/ EP9 : o I o . g

20 i

A solution of 4-{2-{3-(1 4en-butoxycarbonylmethyl~pspend|n-4-yl)-1 H-indazol-6-

yil-(E)-vinyl}-piperidine-1-carboxylic acid tert-butyl ester (0.84g, 1.60mmol) in

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

title compound as an ivory solid (0.80g, 95%).
Mass spectrum m/z 527 [MH"].

30 indazol-6-vi}-ethyl}-piperidine-1-carboxylic acid tert-butvl ester = -
A solution of 4-{2-[3-(1-tert-butoxycarbonyimethyl-piperidin-4-yl)-1 H-mdazol-s-

yl]-ethyl}—pnpendme-‘l-carboxyhc acid tert-butyl ester (0.25g, 0.475mmol) in dry
DMF (5ml) was treated with sodium hydride (0.021g, 0.523mmol, 60%
dispersion in oil) and the mixture was stirred at 23° under nitrogen for 30 min. A
35 solution of 4-chiorobenzyl chioride (0.080g, 0.497mmol; Aldrich) in DMF (5ml)



19 was added and the mixture was stirred at 23[err] for 20h. The

sol vent was renoved I n vacuo, the residue treated with water and
extracted wi th dichl oronmet hane (3x30mM ); the extracts were
“evapor at eWa 26208200 to gi ve an orange gum Puri f i cCRETEPPSHS043| ash

chromat ography on silica gel (Merck 9385), eluant ether: 5

cycl ohexane: triethylamne (50:50:2 to 100:0:2), gave the title conpound as
a col ourl ess gum (0. 107g, 35%. T.l.c. Sigerr] (ether
triethylamne 1:0.02) Rf = 0.52. '
(iii){4-[1-(4-Cnloro-benzyl)-6-(2-piperggin-4-yl-ethyl)-1Hindazol-3-yl]-pi
peridin- .0 1l-yl}-acetic acid trifluoroacetate A sol ution of
4-{2-[3-(1-tert-butoxycarbonyl nethyl - pi peridin-4-yl)-1-(4-chloro-

benzyl ) - 1H was:added;and the mixture was stirmed:as-28° for 20y The sadt&nlwase'emdyeuyl

ester - in vdeﬁolw § refidlis el with el @HicP itbLted oAt dicfilotolt@thane

stirred at eva|pa%g d |n vacuo, and -t

triturated )héhet??d@‘-?’% were avepe Po0iVe 2D 9rapge Qum i d
(0.113g, 92‘Bunﬁcat|on by fiasts chromatography bn%iﬁcé ngtMardd 8385), eluant éharysi s

gfg???N orr PR wﬁﬁ;ﬁé 150:50 1 1pBiaA) oavethe fe compoung e a 1,
(1:_24 {2-13- (rl{é ,bzl%ug‘g.]y ' id@?@@zwggn 4-y| -1-(4-fluoro-benzyl)-

zoI -vi nyl)-pi'peri dine-1-carboxylic acid
tert-butyl ester Sodi um hydr| de (176rrg of a 60% di sperS| on |n oi |,
4. 40mol ) 244 ege
4-(2[3-(1-t L 0\ -plperlln 4-y ylI'T-"25
(E)-¥Ynyl }- ieacid tert- butyl ester (1.90g, 3.62mmmvl)

in dry A luﬁbﬁ Q:BOM{etembmtonmarbanylnmthylﬁmpemm-*@gl)dr—ﬂ-clﬁloroe0

and st v nietaltiodasst ol St defins feanriilc e BiLaM! e <

vacuo, trea 0407, 10.464mmal) é0 rifluceaacetic acid  (4mi) was St""'e‘i'vvﬁ 233t fWI 2h
or o pvavr Siagoiated!iq yeell A theresiiué NESRRiramed it sterto gide e thle
flasilug —M‘P& %pﬁ?do@ﬁiﬂ @5@) gel (Merck 9385). Elution W|th
et her - cycIMass<spectrumm/z4955[MHr“§t hyl am ne (gradient 25:73:2 to

50:48:2), ¢ e conpound as a pale I oil (920ny).
T.1.c. Slqerr yi & cl ohexane, 1:2) Kf C‘.BZEH??“N 78

|N4Oz2 C2HF50; reqmres C.52.2;H,5.0; N, 7.5%.

20

indazol-6-ylI-(E)-vinvl ridine-1-carboxylic acid tert-butyl ester

Sodium hydride (176mg of a 60% dlspersmn in oil, 4.40mmol) was added to a
solution of 4-{2-[3-(1-tert-butoxycarbonyimethyl-piperidin-4-yl)-1H-indazol-6-yi}-
‘25 (E)-vmyl}-plpendme-1 -carboxylic acid tert-butyl ester (1.90g, 3.62mmol) in dry
DMF (80mi) under nitrogen and stirred at +23° for 30 min. 4-Fluorobenzyl
bromide (0.52mi, 4.19mmol; Aldrich) was added and stirring continued for 18h.
The mixture was evaporated in vacuo, treated with water (100ml), and extracted
with ethyl acetate (3x100ml). The combined, dried (Na,SO,) organic extracts
30 were evaporated onto silica gel (Merck 7734, 20ml) and this purified by flash
- chromatography over silica gel (Merck 9385). Elution with ether - cyciohexane -
triethylamine (gradient 25: 73 2 to 50:48:2), gave the t _tl_e_g_omgo_t_m_q as apale .
yellow oil (920mg).
T.l.c. Si0, (EtOAc-cyclohexane, 1:2) Rf = 0.26
35 =



WO 96/ 20192
- PCT/ EP95/ 05043 : - 20 _
(||){4‘J1 4- F| uor-e- benzyl ) - 6- ( 2- plper|d|n 4-yl-(E)-vinyl)-1Hindazol -3-vl] |
A%eri di n-1-y1}-acetic acid hydrochl oride PCT/EP9SI05043 Xt ur e of
4-{2-[3-(1-tert-butoxycarbonyl nethyl - pi peridin-4-yl)-1-(4-fl uoro-
benzyl)-1H i ndazol -6-yl]-(E)vinyl}-piperidine-1-carboxylic acid tert-butyl
ester 5 (400ng, 0.63 mml) in aqueous 5M hydrochloric acid (80m)
was stirred at +23[err] under nitrogen for 4h. The solution was
evaporated in vacua and the residue 20 triturated with ether to give
the title conmpound as a creamsolid (299ng) Mass spectrumm z 477

ide 1- car boxyl [ c aci d tert-butyl ester

ﬁl ]{S 22)| ?glfl t er"f bu?foxﬁzi%‘l'tfnﬁm perwmer'ib P?HTW'M -S?ﬂ{i;::;
yl ] (E) - \Renaf)-1hi -ty
- 0529l xoomglbea mtﬂéb) .@uauéaus BM'hS‘éfochldﬂ@ﬂﬁﬂ (aaﬁu wa@fsﬁﬁeu étht- i um

g 'e??]dwcfé? oo 1ot A < achpifivas Svapralet,Ioackis, g 58 JpBikier of

benzyl mmmmmmwemwm.mm solid (289mg).0. 314mTD|;
Aldrlchhm Pé ﬁﬂgqf? was stirred at + 23[err] for 24h and -
concentra n vacuo he‘residue was di ssolved in dichloronethane (100n)
20 and the solution washed with water (2x25m ). The dried (MySO4)
P00ani C gyiiR was concentrated in vacuo onto silica (Merck 9385); (
purificgl,l O0. D chro .to.r.o'y el:yting et her -

cycl ohe Sl e X L e U8 = e 2 s (102ny)

(1) (e e o e e oA laslg
4-{2-]1- W&nﬂ}@pemdnne&imsbmmm m-bykylpaqwr (162mg, giml)Mazo| 6-
?g DMF wasrveétea ﬁdaqsmgogf t e
OrY #kﬁ
sﬁgltmq

U
Chos:  disRersion F’b@‘up rmmpnryg@ ol at +25¢ fﬂi
concent ripdatediwitty acsolution of benzglsbrdmide lin iy DMPé(omnlfarra 14 M solutnorih The

Cupormt Yot Akt o?%z#%hi"ﬁp“bﬁ% Yol St AL o o SR g
dri ed i rconwentrated §0ivacud. fThe residueowais\dissolved in dichionomethang 2G0@ml)as a
B8 © Veldriintsolution Washdd it water (2x25mi). The dried (MgSO,) organic layer

was concentrated m_ﬂL onto silica (Merck 8385); punﬁeatlon by flash

chromatography elutmg with ether - cyclohexane (1:1) gave the ttle comgound

as a white foam (102mg).

T.l.c. SiO; (Et.0) Rf = 0.45

acetic acid trifluoroacetate

4-{2-{1-Benzyl-3«(1 -tert-butoxycarbonylmethyl—plpendln-4-yl1-1 H-mdazol-e-yl]-

(E)-vinyl)-piperidine-1-carboxylic acid tert-butyl ester (95mg, 0.154mmol) was
30 . treated with trifiluoroacetic acid (2ml) and the mixture stirred under nitrogen for

18h. The solution was concentrated in vacuo and the residue dried jn vacuo for

1h. The resulting yellow gum was saturated with dry di_ethyl 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 compound (94mg) as a pale yellow
35 solid (94mg). '
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Mass spectrum m z 459-4 (M—I[err]) Anal ysi s found:
55.2; H, 5WO9620892); C[err]H[err]N[err]Qerr] 2. 1!¢HEP§5MEQBH]O
requires C, 55.4; H 5.2; N 8. 0% Example 8 5 I nhi bition

of platel et aggregatlon by compounds of the invention was deternined
according to the followi ng procedure. Citrated whole blood (1 part 3.8% w v
trisodiumcitrate; 9 parts bl-ood) was obtai ned from human vol unteers, free
of medi cation for at |east 10 days prior to donation. The bI ood
was treated vmth aspirin (0.1mM and prostacyclin (0.06[err] M

prior to cen u ation 40 m nutes, 20[err]C). The supenat ant
platelet-ri c ﬁ?ﬁﬂgg'%é\‘!ﬁal ed and further centrifuged
(1400g, 10 m fo’iﬁ{dgrr] C) to sedinerg, §5)2; Bl 81eN;80; The ,
super nat ant ar !% t el nded into a

physi ol ogi ca%ﬁé&lgﬁwgél@g? (ﬁaaﬁ&h é‘%ﬁkg 140mM KH2PO4

0. 74mM D-d ucose 5. 6nM and KCl 2.82n\) adJ usted to pH 6.4. This platel et

15 suspem&& centrlfuged (1400g, 8 minutes, 20[err]C) and the
resul tant platel | et _was resuspended I nfo the physi ol ogi cal

salt Rluti ommagtm@cplﬂf@lqmggragaﬂon by compoyads of the inventigr was detarrained
preparation moﬁm t6 ¢hé Jollowingpfadedure) Citlatéd whole blood: 01 par08.8% wiv

3x10 /. f a h f / 981 Thr
oot nw & bty Sl ety bﬁp@?wfésa RhEAihec o FEmaRt yoluntsts, FR8 O,
was he;j m20 . mqﬂleatcﬂ%mforpatehashg:cﬂaysopn?oggg g:‘n:ié.m 0 :}"enb’mdlé was tm:te;b with
0. Sy 1m) i N

f gnd, postaEye oY o (1320g. 2,
Y\ﬁiub agfj' V\AI ?anS' %&sﬁbd Tmeaswmtqnm atelagtejchy a!a%ma (PRP) wasnsﬁ lated amd; or
to the addit fgtheér cmteif uﬁbﬁfs 209CY 46 sedimestotheSplateléfd 1 The

55 abggn;ggﬁggmggeﬁ o8 E éfedan%qq:[ t%%'é‘}etp%fxfér CFpsaPhaded clfia, & e
concentrati ophySlddgicalcsaboidtmm(ldEPEs SmM, rNaI-tCOs A2mi| NaCht40mivh KHP Oy
D s/ 050 PsTAmMY 086805k 5 6mM and KCi 2.62mM) adjusted to pH 6.4. This platelet
16 suspension was centrifuged (1400g, 8 minutes, 20°C) and the resuitant platelet
peliet was resuspended into the physiological sait solution adjusted to pH 7.4.
The resultant washed-platelet preparation was diluted to give a final piatelet
‘count of 3x1 08/1. Purified human fibrinogen (Knight, L.C. et al., 1981 Thromb.
Haemostasis, 46, (3), 593-596), Ca®* and Mg®* were added back to the washed
20 platelet preparation to give final concentrations of 0.5mg/ml, 1mmol 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 1uM of the platelet aggregatory agonist U-46619
(a stable thromboxane A.-mimetic). The inhibitory potency of the test
25 compounds was expressed as an ICsy value, which is defined as the
concentration of the compound required to inhibit platelet aggregation by 50%.



22 The following I Cferr] val ues were obtained for conpounds of the

I nventi on: Exanpl e No. IC[err](nM
1(X||w) 126 2 (i) 92
2 (iv)WOo9%20192 . g7 3 (iPOTEPISHSM3 74
4 (i) 72 _ ( i) 80

6 (ii) 110 7 (i) 107
Exanple 9 - Tablets 5 a) Conmpound of the invention 5. 0ny
Lact ose 95. Ongy M crocrystalline
Cel | ul ose 90. Ong @20ss-1i nked pol yvi nyl pyrrol I done
'8.0ng 10 Magnesi um St ear at e 2. 0ny

Co | i ght Th d of th
mvent 1 NS Tallowihg 1o yelyenwees obieined for sompoungs St dhe puentiors | 1 nked

pol yvi nyl pyrrol i done are sieved through a 500 m cron sieve and bl ended
in a suitable mxer. The magnesium stearate is sieved through a 250 m cron

15 sieve and blended with the active blend. The blend is conpressed
into tablets u&E@ﬂ;pl&NbJ e puncHGio(nM) b) Conpound of
the invention 5. 8118 B
165. Ong Pretyéxii)} i ni sed St art26 20 Ong 20
Cross- | i nked pol yvi nyl pyrroi(ﬁsone 8. Ony 200 Magne5| um
Stearate g . nmpressi on wei ght
200. Ongy o) 96/ 204 §y) | 67 |
PCT/ EP95/ 05043 3 (ii) 74
' 4 (i) 72 _ (
5 (i) ' 80 '
6 (ii) ' 110
7 (ii) 107
Example 9 - Tablets
a) Comipound of the invention - 5.0mg
. Lactose ~ 950mg
Microcrystalline Cellulose - 80.0mg
, Cross-linked polyvinylpyrrolidone 8.0mg
10 ' Magnesium Stearate @~~~ 2.0mg
Compression weight - 200.0mg
The compound of the mvent:on, mncrocrystalhne eellulose Iactose and cross-
linked polyvunylpyrrohdone 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. The blend is compressed into tablets
using suitable punches. |
b) - Compound of the invention 5.0mg
Lactose 165.0mg
Pregelatinised Starch 20.0mg
20 Cross-linked polyvmylpyrrohdone 8.0mg
Magnesium Stearate _2.0mg

Compression weight 200.0mg



23 The conpound of the invention, |actose and pregel atini sed
starch are bl ended together and granul ated with water. The wet nass
is, dried and mlled. Fhe magnesi um st earate and cross-|i nked

pol yvi nyl pWP962P¥3ne are screened through a 250 ni cRSAVER9S0%943nd

bl ended wth the granule. The resultant blend 5 I S conpressed using

sui tabl e tabl et punches. ' Exanpl e 10. - Capsul es a)
Conpound of the invention 5. 0ny Pregel ati ni sed Starch
193.0ng 10 . Magnesi um St ear at e B 2. 0ny

Fill weight .200. Ong 23 The conpound of the

I nventi on and pregel atini sed starch are screened -t hr ough a 500

tearate,  (matRaPmRoGHE B 1S Hiedions Fctosk ahd Brielibiled Sa% 5 Snsd
hard togsther andcgnanulated ovithe waten. aThe wetzmass is dried any milledCoTheund

?c? 7t Bﬁg i nvenpidihesium Bt e Fﬂdl C{/?srsé‘m'f?d b&?&‘ﬂ?ﬁyrrogdtane ‘gf¢ screened

Cross- 1 i nked tlpreupb.m?ﬁgynmn élﬁ‘@ and blengied with the granule. Thel\l@gnkamhhlend
Stearge is com?res%eﬁrﬁsmg suitable tablet punctiéd.! wei ght

200. Ong he conpound of the |nvent|on and | actose are bl ended

t oget her and granul ated with a solution of polyvinylpyrrolidone.
The wet nmass BExamble 40 aQapaGies mlled. The magnesi um stearate and
cross-1inked polyvinylpyrrolidone are screened through a 250

m cron sievegaand bI {H@ éﬁ&“ The "resultant blend is
filled into hard gelatlne ca sul es of a SU|tabIe SIZg.' WO

96/ 20192 Pregelatinised Starch 183.0mg  pCT/ EP95/ 05043

24 10 Magnesium Stearate 2.0mg

Fill weight | 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.

b) Compound of the invention | 5.0mg

Lactose 177.0mg
Polyvinylpyrrolidone . 8.0mg

20 Cross-linked polyvinylpyrrolidone 8.0mg
- Magnesium Stearate _2.0mg

Fill weight 200.0mg

The compound of the invention and lactose are blended together and
granulated with a solution of polyvinylpyrrolidone. The wet mass is dried and
25 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. -



Example 11 - Syrup a) - Conpound of the invention ~ 5.0ny |

Hydr oxypropyl Methylcellul ose 45.0ng Pr opyl

Hydro e - 1.5mg 5 ' But yl Hydr ox benzoate
0. 75y WB%%&% Saccharin Sodi um PCT. 43
Sorbl t.ol Sol ution 1.0m _ Suitabl e Buffers
gs Suitable flavours gs 10 .

Purified Water to 10. m . The hydroxypropyl

met hyl cel lul ose is dispersed in a portion of -hot purified water
together with the hydroxybenzoates &4d the solution is allowed to cool to
anbi ent tenperature. The saccharin sodiumflavours and sorbitol solution

.are . o d he bul k solution. The conpound of the invention is
di ssol ve@ﬂm@fﬂgﬁ&!& portion of the remmining water and added to the
bul k solution. Suitable buffers : may be added to contr.ol the pHin
the regi@n of nGampoundwaftihe inventione sol uti 08.0mg ~is made up to

vol une, fllter bl e camt ers. ' - Exanpl e 12
Wﬁy Ofddyg dthyitelfilbsé @B{thg m |

- Injection For
% W v paERdter the i nvehSMa 1.00

V@ter for inj ecB Hy&rdXxybenzoatel 00. 00 0.76m@odi um chl oride may be

" added to adj ust #&%%mm t he sol ution a@q the pH may be
adjustedtoth tability and/or Bacilitate solution of the

25 conpoudarbitol Solutiomvent i on usi ng di | dt@mhkdd or al kali or by the

addi tion of Suitable e buffer salts.ggAntioxidants and netal

chelating salts nay al so be i ncl ué‘ed The solution is clarified,
made up to finaPull@blefaveurs, water and the @S " pH reneasured and {

90j usted i f necpgffied Water & ovi de 10ng/ nl  offQifie conpound of
formula (1). 30 The solution may be packaged for injection, for

cxaDl & e lehBrai rilichfllle is cispersed JE ofiln o Abpinetf el ™
sol ut i ortogethesewithethe ihydtoxypenzoates: and thed solutiondis @llowed to cool toWD
96/ 20192ambient temperature. The saccharin sodium flavours and sorbitol solGtidh ré>/ 05043
added to the bulk solution. The compdund of the invention is dissolved in a
15 portion of the remaining 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.

Example 12 - Injection Formulation

20 |  %wi
'Compound of the invention 1.00
Water for injections B.P. to 100.00

Sodium chioride may be added to adjust the tonicity of the solution and the pH
may be adjusted to that of maximum stability _ahdlor 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 saits 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 10mg/mil of the compound
of formuta (1).

30 The solution may be packaged for injection, for example by filing 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

L 1)



25 steril e ampoul es under aseptic conditions) and/or termnally

sterilised (e.g. by heating in an autocl ave using one of the
acceptabl e cycles). The solution may be packed under an inert

at nospher eWO96201%20gen. Preferably the sol ution is HIIVER98/0%043 O
anpoul es, sealed by fusion of the glass and 5 termnally sterilised.
Further sterile fornulations are prepared in a simlar nmanner contai ning
0.5, 2.0 : and 5% w v of _the conpound of forrmula (1), so as to
provi de respectively 5, 20 and 50mg/ M of the conpound of fornula
(1). WO 96/ 20192 25

PCT/ EP95/ 05043 26

Cl ai s Conmpounds of fornula (1)

[err] starile amnMepmmmcmmm@rwretemnalm sterilised ¢e. goby i

whi ch
Y Irgpresents a%ﬁ?@%ﬁ%‘%@? a OGH[ oémi/regggouep%cﬁel n ﬁ?‘h eny

group is opt ﬁ"h'!‘@ﬂ ogen at ons.
Compounds as cl ai rred inCdaim1lin Whl ch X represents CH=CH.
Preferably the solution is filled into ampoules, sealed by fusion of the glass and

S  terminally sterilised.

Further sterile formulations are prepared in a similar manner containing 0.5, 2.0
and 5% w/v of the compound of formula (1), so as to provide respectively 5, 20
and 50mg/ml of the compound of formula (1).



3. Conpounds as clained in Caim1 or 2 in which Y represents a hydrogen

at om 4 Conmpounds as clainmed in any one of Clainms 1 to 3 in
which X represents 15 CH=CH in the (E) configuration.. 5.
{4-] G-Yvﬂﬂﬁﬁﬂbﬁzi din-4-yl-(E)-vinyl)-1 Hindazol - 3-yl ] - pi pBET/EPSSN5043 -

-yl }-acetic acid, and pharmaceutically acceptabl e derivatives

t her eof . 6. Conpounds as clainmed in any one of Cains 1 to 5
wherein the conpound of formJIa(l) isin the formof a

hydr ochl ori de, hydrobrom de, sul phate phosphat e, benzoate,

napht hoat e, hydr oxynapht hoate, p- tolzﬁnesul phonat e

met hanesul phonate, sul phamate, ascorbate, tartrat e sal i cyl ate, succi nate,
| act at e, rate, glutaconate, acetate, tricarballylate, citrate,

f.umar ategﬂé!ﬁl mal eate,” or "'sodium salt; and sol'vat es thereof.

7. _ .

{4-[6-(2-'Pi peri di n4-yl - (E)-vinyl)-1Hindazol - 3 yl ] - pi peridin- 1 yl }-acetic
acid 251, Cohﬁbﬁdb'oﬂatﬁmlaiﬂ)d hydr at es t hereof. . WO 96/ 20192
PCT/ EP95/ 05043 27

8. A process for the preparation of yonpounds of formul a (1) and
pharmaceutically acceptabl e derivatives thereof as defined in any one of

Cl ai s l1to 7, WhICh corrpri ' (A) for the preparati.on
of conpounds of for mul/a \ CH=CH, reacting a
conpound of formula l) - ) [err]
or a pr.otected derivat there e compound of formula (LII)
CoH :
| (
5 and pharmaceutically acceptable derivatives thereof, in which:

X represents either CH-CH; or CH=CH; and
Y represents a hydroger') atom or a phenyimethyl 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 claxmed 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-Pipeﬂdin-4-yl—(E)—vinyI)-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, naphthoate, hydroxynaphthoate, p-toluenesulphonate.
methanesulphonate, sulphamate, ascorbate, tartrate, salicylate, succinate,
lactate, glutarate, glutaconate, acetate, tricarballylate, citrate, fumarate,
maleate, or sodium salt; and solvates thereof.

7.  {4-[6-(2-Piperidin-4-yl-(E)-vinyl)-1H-indazol-3-yl}-piperidin-1 -yl}-acetlc acid

25 hydrochloride, and hydrates thereof.
A, O O A




or" a protected derivative thereof, or 10 (B) interconversion of a
conpound of fornula (1) into another conpound of formula (1), or
(Q deprotecting protected derivatives of conpounds of formula (1);

and opti on¥Q W2verting conpounds of fornula (1) prepared MGI/EPPSOs0as Of
processes (A) to (C) into pharmaceutically acceptable _derivatives thereof.

15 9. A pharnaceutical conposition conprising a conpound © | a

(I) or a : pharmaceuti cal |y acceptabl e deri vamm efined
in any one of dains 1 to 7 in adm xture wi Mﬂamm"m"r

physi ol ogical ly acceptable carriers or 27 excipiefitst # s " 110, A’

conpound of fornula (1) or a pharnmaceutically acceptable derivative 20

t hereof as defined in ne, of Cains,,l to,7 for use in,hyuman,or
veterinary 8. i prﬁ@%?%lﬁ’é the _preparatuﬂ_ 05\ %WBBHH@%PH@%W'% (ll) apd ,
phar maceut i c phasmaceudically lacceptabienderivatives thereof asdefinbddn ahyforeeof Claimsy

one of C ai LN the treatnment of a WO 96/ 20192
PCT/ EP95/ 050 é& f,Wcﬁ Bﬁmbﬁgeé. : : 28
condition which is nmediated through the & ycoprotein conpl ex lIb/I'1la or
ot her integr (A ferdhe Rreparation of compounds:of fermusla; () n iwhich Xurepresents
ani mal§ subj e QH=CH| ryacting ‘a eompodnd 8f formila (1) whi ch is nedi ated

t hrough the G ycoprotein conplex Gollb/Illa or other integrin 5

receptor which conprises adm nisteri¥ig to said subject an effective anount

of a conpound of formula (lél as defined in any one of Clains 1 to
: ~N. 3

7.
w

or a protected derivative thereof with the compound of formula ()

- HND—/ oy

or a protected derivative thereof, or

10 (B) interconversion of a coinpound of formula (I) into another compound of
formula (1), or

(C) deprotecting protected derivatives of compounds of formuia (1);

and optionally converting coﬁapounds of formula (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 (f) or a
pharmaceutically aoeepta'b_b derivative thereof as defined in any one of Claims
1 to 7 in admixture with one or more physiologica"y acceptable carriers or
excipients.

10. A compound of formula (l) or a pharmaceutically acceptable derivative
20 thereof as defined in any one of Claims 1 to 7 for use in human or veterinary
medicine. '

-41. A compound of fbrmula () or a pharmaceutically acceptable derivative
thereof as defined in any one of Claims 1 to 7 for use in the treatment of a



13. The use of a compound of formula (1) or a pharnmaceutically acceptable
derivative thereof as defined in any one of Clains 1 to 7 for the

manuf act ur e of - a therapeutic agent for the treatnent of thronbotic .-
di sor dH096/20193 14. A method of treating a human or PETERS/esesd;] ect
suffering froma thronbotic di sorder,. which nmet hod conpri ses

adm nistering to said subject an effective anount  of a conpound of
formula (1) or a pharnaceutically acceptable derivative thereof as
defined in any one of Clains 1 to 7. _ 15. Conpounds of formul a

(L) 28 [err] ' or
protected derivatives thereof wher ei n: R represents a chl or| ne,

Do e Rord Ak, Blebfie R ﬁehéivcbpuherr#m@% @nublmrgn

gr oup |soihetw|te¢rliryrenem0ntut ed by one or nore halFogen atons.

12. A method of treating a human or animal subject suffering from a condition
which is mediated through the Glycoprotein complex Gplib/liia or other integrin

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

13. The use of a compdund' 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. o

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 pharmaceutucally acceptable
derivative thereof as defined in any one of Claims 1 to 7.

156. Compounds of formula (ll):

L))

15 |
or proteeied derivatives thereof, wherein:

R represents a chiorine, bromine or iodine atom, or the gfoup -OS0,CF3; and
Y represents a hydrogen atom or a phenylmethyl group, wherein the phenyl
~ group is optionally substituted by one or more halogen atoms

A




