s et
T T

‘”"“2“"’ . dini cal studies carried out wth aspifi n andl “ET HAS BEr:\l
*’t i cl opi di ne denonstrated that the inhibition of platelet ﬂ@ LRgEDI ONn
was an effective neans of preventing cardi ovascul ar
several types of populations 5 at ris The platelets are
activated by a | ar ge Therirressnt qugmﬁrsuselam dengepatrsiwEtivesh i s
the nodificagir0B _Qnino-4 IpKédy PEORPEzo RS &ﬁl Jﬂeﬂi Ege tm(irf s%.ﬁnlson tﬁ’iet he
secretion of the granul ar” contents_and egat i on e aggre-
gation of thPrEceEd otfoX hdPreBAT+RGut EBemp tanéf t iRhprmacewykiqabt s.

Sever al endoga&g&lag@ﬂét&m{hmgaamﬁi ne-5' - di phosphate (ADP) ,
ser ot oni P? arachi doni_¢ aci el et activation facto &A‘Fef
e er

adr enal i‘Re, thronbin ?1"88 URdss of,  Fhe, Axegenh: H’V@Ht‘mn
G ven the si ftomanetheri mdmow dexévakives ﬂndagemeu&nagpmals in

the activati QQEQ{%:H}§ agQr§9aion vy o ran %%gghgea! a#} Q‘L‘nﬂw‘; | £0s, an

I nhi bitor whicC act "agal ns agoni s Fesent an
20 anti pl at propextdes wikndeed, nbhe empeunde pathehdnvention rhane y

avai | abl e medi,c 'dﬁzﬁfé}duﬁéé eﬂéchlsi-ﬁnegeﬂuehaeptor.a%quo%@qa,é igally

agai nst _a particul'ar agoni st he telet a g tion

I
i nhi bi t 8Ps cibeent B} yeorrokainmp| FTR/ITRA i ve(GRyai dsib/ Jone tM9¥Re of
agonlh Sfd 25 pIh'ltidxﬂdﬁl@I 0&3? Qi.:.bgﬁl&lt'fh b, thli $Pesén 8CLinvén €D Ar%ép nev; ]
arachi donic a tic i.n ich.is ctlve nst of the
ThCbi ors. ofnbibdtsReE RiAeaL e nametian St We, anpadanind < of
t he t hr onboxaife tierGP LEbIITA m‘ecepto:eé,t eoﬁahbnpleptdﬁehlsmnhdtm,ch acts
agai nst thro C to all the
known agoni s%m was %fer?t“f’iveed ‘% [ va]?| on ‘#10& P{cgpgrrerrbr ane
conpl ex18f the gl ycoplatale: GP a¢ibwa¢4aon andich agowegatdenci r @xeut i ng

fibrinogen, HBWSAGIHAE RAth paAtidilodiRaailddtdtidll) hRNeR) HiRcYdlrdIs el et's
and there- 35 fore the platelet aggrggatlon Recent revi ews have shown

the val ue of tBPoGGEflé%PGH]-&reaHF}t SEoRPEPYagrulpr system s4¢h ag Goeyanpl e
Drugs of thefbuhdr e,ind99¢hrifbodmbolic disorders associated with

atherosclerosis and with diabetes such as unstable

L

20 angina, cerebral attack, restenosis following
angioplasty, endarterectomy or fitting of stents, with
rethrombosis £following thrombolysis, with "infarction,
with dementia of ischaemic origin, with peripheral
arterial diseases, with haemodialysis, with auricular

25 fibrillations or alternatively during the use of vascular
protheses, of aorto-coronary by-pass, but aiso with
osteoporosis, with cancer and with metastasis or with
glomerulonephritis. '

The contribution of the platelets to these

30 pathological processes is due to their capacity to form
platelet aggregates or clots, in particular on the
atherial walls damaged following rupture of the
atheromatous plaque. '

Platelets are known to play an essential role in

35 the maintenance of haemostasis and in the pathogeneses of
arterial thrombosis. It has been demonstrated that the
activation of the platelets increases during coronary
thrombolysis which can affect reperfusion and lead to

reocclusion of the artery.

This Sheet Has Been Reﬂlaced
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138.159; or 19 (5), 461-476 or alternatively 19 (8), 757- 764.

- 3- The GP IIb/Illa of nonstinulated platel ets does not
bind to sol uble proteins. On the other hamd, the GP l1b/1lla of
activated platelets is knowmn to bind to adhesi ve proteins such as

fibrinmogen, von WI | ekcldndcal Ssthdiésr carfriedoneati mitl'oraspirﬁnecan'd\

The b1 ndi NG Oy on b AREGH ALl LhE R EbIRIAIL:S G R

[1b/Il1la causésS™p aggrega I on. en 1s

partly nedi at eggiregaitdonecoms t i an seffectdve mﬁ!gﬂ a 9fAspr(eR(!9)tim chis
common to thecﬁ%@%ﬁ?}?clﬁarp B ideh i 10D givadal1o ¢ ?Bég el ﬁ:h?:u(ﬂ?ﬁm Res.

1993, Antagoni sts o b 'a have
al ready b8en akerisk. subj ect of patent applications; this is the case for

Sg?rlf%%ﬁ v\gpgg/ogggflsolﬁe %&@eﬁa@&%hﬁ%&ﬂ&%% 1 g0 s WO
and durin e ears,
anti t hr onbot | BIPPIFE,ri & 0F°Pﬁ fIBPPSEsongh"Ch :&’ q’:ﬁtﬁﬁfé‘%(ﬂ;

descri bed (seenbBirgshapel, hasFuéllecas the mctdablfis&muh)n dimmh;a mmnds

studi ed, “a MRICLERaL ey ANELOUA LG R o RS ML RHNED! Wik QLRI 2gE0US

anti- 20 thrOfbotTc propérties in human clT

descri bedi0espgatibnyofnthe phatelets then Qmi,-bm to th@%ﬁ@mtiﬁwese
results are ofgpafbigul ar interest since they show that such products
are good candi gat es In the prevention of thronbosis and its
conplications. This 2§evmre6uepd°seaepﬁe§9°aam=ﬁu%wht%#demviwé'

i ntravenous Fh&%b&atHOWﬂ!@Du &z&a&ohhﬁ,la&a&m@abhﬂa:daid Ibhudqaet
studi ed up unti \é/ h| bi t ctivity.via the
oral route. activation §°Fs?gégg %‘h %asteh’f‘ﬂ?b@b 3Gt as
30 SC 52884, havéOBeahd identi£4@di, DWW 728 or alternati veI y Bl BU- 104
(Zabl ocki, J.A et al Gi\);ﬁp't@i %ﬂﬁ%&ous involvement of several
endogenocus agonists in the activation of the aggregation
and of the platelet functions, an inhibitor which would
act against all the agonists would represent an
20 antiplatelet agent which is more effective than the
currently available medicinal products which are products
acting specifically against a particular agonist.
The platelet aggregation inhibitors currently
available are active against only one type of agonist.
25 This is the case of aspirin, which is active against
arachidonic acid, of ticlopidine which is active against
ADP, of the inhibitors of thromboxane A, synthetase or of
the antagonists of the thromboxane A, receptor or
alternatively of hirudin which acts against thrombin.
30 Recently, a mode of action common to alli the
known agonists was identified. It is the activation of
.the membrane complex of the glycoproteins GP IIb/IIIa
which then binds circulating fibrinogen, thus bringing
about the bridging between several platelets and there-
35 fore the platelet aggregation. Recent revilews have shown
the value of products which are antagonists of GP
IIb/IITa, for example Drugs of the Future, 1994, 19 (2),
135-159; or 19 (5), 461-476 or alternatively 19 (8), 757-
764.
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Drugs., 1994, 3, 5, 449-55). The devel opnent of antagoni sts of

GPIlb/llla whi ch are active via the oral route therefore constitutes

35 a prontsing new approach for the therapy.of pathol ogi es dependent

on platel et aggregati on. There is a need today which consists

igg :);aiblnlg” wﬁbl eto lhgne ﬁ;mlmte{]mxagafeﬂahaemmumhthat platedeitid @oes for
a whic u i nhi e activation an

- 4- the & S g&&ﬁ 5% de 2 IRERCS LS s§g8f otherafRds; the GP

i nvol ved; it st!mectItta aofi \actdvatdd @llaltatlmﬂae is known to Svihkd ao
i nhibitor woul [ a eut e I nst
pl at el et aggreé‘a on V\/n %argu@n%r fﬁ&’#}% vﬁﬁ‘o &M@g&a

speci fi c aht agfmctos, £ibroneetihny aozi Iu:bteonectin- The WHirding heof
present inventel te t d e are
rf'iﬂg'inbﬁjeﬁ §n<f'1 th t&ﬁe von Qii ﬁ\%/idq tfg %éQJ t‘\lynb ]

useful as antagoni sts | ex of t oprote| ns GP la
to the 10 pha ﬁhlé&t’-?ca?aﬂﬁﬁﬁoﬁle# %omrﬁl :'{Cﬁbm tinding of of

these conpoundgipkenegen il ﬁ&ﬂbl?%é&ﬂa%&"bftiﬁ recoguaraidmr

agents such as_ant #an%ﬁl ant ar;d t hronbol yti ¢c agents, 6375
treatments of PRBGM¥sE ¥hdshjeds o L nFDattf odt %ﬁ’ech
are depentient pnol:ﬁinbhmhz.ch bind to GG IBASEId (ThedibONResSo 198Xt es
t o conbi na- 72 thgg_szqfs active ingredient which are pharnmaceuti cal
conposi tions confalnlng a? | east one conpound according to the

i nvention, with anti commmwwiaﬁmwmma Xavehadxeady heenpdhe des,
hirudins or arggiighan &f BE%E?:'tet {?99{%:95‘1 ! Q:F;:L'd‘hip' WS SHS %r

aspl rin, ticl opl diine or ter n ét | C gent S SucC

pl asmi nogen  exapplge %tFVaFBP“Qm ﬁl’r‘@m?é’sﬁ@ WEBRP3E3R3 or E?[‘ﬁé’[%*&-:’
kinase o15 cogbipasboBs woh®39ai4077,! Wo $9/PP5id i ane aﬁriﬁgméhlesbﬁtt hese

mxtures beingpused 0! Y B L@l AlShSlorte ShETRl L0 I HIRORTHO! T ©
GP IIb/IIXIa have been described (see Drugs of the Future
cited above). Among the compounds studied, a monoclonal
antibody c©7E3 (Abciximab) exhibited advantageous anti-
20 thrombotic properties in human clinical medicine which
are described especially in N. Engl., J. Med., 1994, 330,
956-61. These results are of particular interest since
they show that such products are good candidates in the
prevention of thromboseis and its ‘camplications. This
25 product requires administration wvia the intravenous
route. However, among the inhibitors of GP IIb/IIIa
studied up until now in man, some appear to exhibit
activity via the oral route.
This is especially the case for compounds such as
30 8C 54684, L 703-014, GR 144053, DMP 728, or altemati;vely
BIBU-104 (Zablocki, J.A. et al., Exp. Opin. Invest.
Drugs., 1994, 3, 5, 449-55). ’
The development of antagonists of GP IIb/IIIa
which are active via the oral route therefore constitutes
35 a promising new approach for the therapy of pathologies
dependent on platelet aggregation.
There is a need today which consists in being
able to have a platelet aggregation inhibitor specific
for GP IIb/IIIa which would inhibit the activation and



The cBrrpounds of the present invention correspond to the follow ng
fornmul a: [err] in which 30 - Rerr] represents hydrogen, a

Clerr]-derr] alkyl, a CJerr]-C[err] cycl4o--
5 al kyl, an aral kyl whose al kyl part has from1 to 5 carbon
atons,~ an al Kihecaggyegation of rylateietyryegagdless of the agonist

(al koxycar bor}}ﬂ%ﬂée al ky! oH5QY8 b %\:‘Net }i}gaall:EQXXrQQd r@hlae'.

parts have from 1 tO carbon atons; car boxyal 88 a .
(carboxyaryl)al kyl Such ag owr;lhirbmréh V‘FIBl‘éI k§°|e Ba Wﬁgs frowt¥bio 3

carbon at ons;therapeutid prdpSSeés Ydiifit Platdler! & beagaﬂaahpwaﬂ&honal Iy
nono: or dlsubstltute\d&&eé: I":S:“[err] C&; L E¥ g
al koxycarbonA*YAREe tihve,Eham tianes of ﬁ'Fl Pﬁc 1c28¢ §°’8§/1F55n
atonms, by an chieeety€hby bowyibhlsye.group in which the al koxy and al kyl
parts have from1l to g carbo %t O%’Pesb a g&ggggxal kyI [ QUR w?gsetﬁl kyl

ar y

part has fromito on a roup ethésen Trom pﬁenyl
and benzyl wdetivatives ofunbébspﬂ-leulv@d-@ anshusefinkedaspnanhagandatsi c

ring by (er fcl s féoﬁ%ﬂk ol ‘?:Hd rgfi[ﬁaﬂrﬁé&w .GP IIb/IIIQT\;dEQX)ﬁxe

hal ogen or tr| | uor one group, (i) an ethyl ene group;
- R reprl&ent@#m#wéﬁlcﬁiq’@PPseﬁéPPF 1@% h(ﬂ?"ar 8uBS8r an
aral kyl groupf these d¥i@scuridyhlenet d&asxﬁreahﬁihﬁtioﬁarm abeHer the
said aryl andax?éftl.l@/omgotyg agents such as anticoagulants and/or
thrombolytic agents, for the treatments of thromboembolic
disorders and of any pathologies which are dependent on

15 them.

The present invention also relates to combina-
tions of active ingredient which are pharmaceutical
compositions containing at least one compound according
to the invention, with anticoagulants such as warfarin,

20 heparin, boropeptides, hirudins or argatroban or platelet
aggregation inhibitors such as aspirin, ticlopidine or
alternatively thrombolytic agents such as plasminogen
tissue activator, anistreplase, urokinase or strepto-
kinase or combinations thereof, the compositions

25 comprising these mixtures being used to inhibit platelet
aggregation and thromboembolic disorders,

The compounds of the present invention correspond

to the following formula:

R1
| N— A—COO—R

SN
\
N

w S

N-Y

(®

in which
30 - R; represents hydrogen, a C;-C; alkyl, a C,-C, cyclo-



béihg Lnsubstituted or substituted on the aromatic ring by hydroxyl,
Cerr]-(err] al koxy, 15 Cerr]-Cerr] al kanoyl oxy, hal ogen,
trifluoromethyl or CJerr]-Cferr] alkyl; - Y represents hydrogen, a

-COOR[err] group in which R2 represents av\%err]-qerr] al kyl
group; ~an aryl group or an aral kyl group se al kyl part has from1l to 5

car bon atons, it being possible for the said aryl and aral kyl
groups to be optionally substituted on the aromatic ring by
Cerr]-Cerr] alkyl; or a -CORerr] group in which R err] 20 represents

Cerr]-Cerr] ahkyl an aralkyl who&raul@dfl Saﬁ’ha& F8ht 1 &P6 Earbon atoms, an alkoxycarbo-
According to the i1 nvention, aﬁ( i's” under stood to nmean especi a

an aromatic ringylakygresmeran(alkoryearbqnyiard)ralkyhgronain which the @5@%@"& aligyl

Erﬁgw sel . RgpQP .J.have  from 1 tﬁ%rcagbcf]ﬁéﬁg QCE@%alkyb 8 up or }ﬂ Sca bl?xyarglgl%lkyl
(car boxyaryl ) agnoytp l@Mthlqb\stha@HM namgas &Otf'h‘étq awemoh@torps.ef erably represents
an 21 0K | prdddfh ol (5Bl oS daubh 8l ol OBPisliodchiid by

espeC|aIIy phenyl’,
The salts of atG;eCs alkxdrgwumdbs ancﬁlkoxyoarbnh\d grQUp)wl:‘itiSe alkaxy pastdiasdrom d tot he

present inventi

- 6- i nor ggkagﬁq)nrg&grﬁ‘%an? Iﬁ’%@éﬂﬂgﬂﬂawl wu%f)np‘r”gﬁp |tg ealkoxy and alkyl
separation or cpars ldvei feomt nmsmrwheatmnertamwbmdyakplrgmhmwhose alkyl parthash as
picric acid or pxal or_.an qptical active aci for ex le a
mandel i ¢ or canﬁ tf"pﬁ %8n atom '2‘? Wﬁﬂ?&e‘bﬂa%@b"é\x ’&‘gP‘PVVQE’E@%t Bl e
sal ts suciQas unsubstitatdayoir sudshmedien tﬁa/drdnlmnrﬁnbeby S HQhalkyl, Caecmstﬁk@(y

P ol op oRioxyl b o pdiRalyl by ' pyioy Gidn g 4 an Sthilens Sic:

2- napht hal enesul Fhreprésents hycﬂbgémbad: eC, bikyl gﬂaUﬁOéﬁih@l gro@xptdrmralkyl group
i set hi onat e, benéoat e, salij

t t t
lactate, gl utar¥heseakylp 'P%”bﬁ%’guﬁ f?n%ﬁﬁ%é’" a&%’g%retbﬁtsg{dd?'s]a?ﬂdeg lr%ﬁ‘t’/‘ Q%Pgst he

salts of i mgganswsb@mﬂ dﬂxb&ﬁt@teﬁanﬁh@Er@héﬁ%’ ring By Hiydrdiél, G- aikoxy,

as for exiarrpl e sodiumsalts he present I nvention al so reI at es
to the op Pcal Gi~C; alkaneyloxy.dralages. E’@Hﬁ@ﬂ?ﬁﬁyl&f 2lkd: (1) which
optionally ~ Y represents hydrogen, a -COOR, group in whlch R, represents a C,~C; alkyl

group; an aryl group or an aralkyl group whose alkyl part has from 1 to 5 carbon
atoms, it being possible for the said aryl and aralkyl groups to be optionally
substituted on the aromatic ring by C,~C; alkyl; or a ~COR; group in which R,

20 represents C,-C; alkyl;
or one of their salts.

According to the invention, aryl is understood to mean especially
an aromatic ring, for example a C;—C,, aromatic ring especially phenyl, 1-néphthy!
or 2-naphthyl.

25 Likewise, the aryl part of the aralkyl, (alkoxycarbonylaryl)alkyl and
(carboxyaryl) alkyl groups according to the invention preferably represents an
aromatic ring, for example a C¢~C,, aromatic ring, especially phenyl, 1-naphthyl
or 2-naphthyi.

The salts of the compounds of formula (l)

30 according to the present invention comprise those obtained with



T *, ) )
contain a chiral centre, as well as their salts. The

enantioners and the racem c m xtures of the conpounds of fornula (1)
“are therefore an integral part 20 of thg Lnvention. In the
present description, the alkyl groups or t he al koxy groups are

strai ghlt or bhaﬁgbadc T aldtsgamc awmtfas wHitH orabmlag:jpmﬁwialntef hyl ,
n- pr opy utyl pr t-but an e _alkoxy
gr oups are 2 %F‘“é’s’(‘aﬁﬁl gry ﬁéf‘%‘%?a ign, g%t Be S YRy %& %‘8’66%

n- but oxy. sedIDyt @echorad -goidxieg .acid or oxaliiihaca.drrmuraixs cu.ftiaama ()
|n which R eRiGhe acifN folCullpile §f MHhndLf18" 8L° dihnogulphonic

Anot her group of preferred conpounds cons or mul a:
[err] 5 acid, and the pharmaceuticaXly accepnahapcnal&s mdgte st s an

OPLional 1Y TRRESUydiatifbe 1de Tt yhERE-CROUR, EBibhatBr oy u/dr oen

a nmet hyl group car boxyal kyl group or an al oxycarbonylalkyl group
and CCDhRdF99'$§ deFPﬁBBaFGI' (1§ibydregenyt phespbate . mefhane-

Anot her gr oupudphRn@ft®,’ ed Ke¥IFLINdSgEDPhates Of malealtles CONMBAY¥Ht&S
formul a: sulphonate, 2 -naphthalenesulphonate, glycolate,

10 gluconate, citrate, isethionate, benzoate, salicylate,
ascorbate, tartrate, succinate, lactate, gluta;ate,
toluenesulphonate, ascorbate or alternatively the salts
of inorganic bases in the form of alkali metal salts such
as for example sodium salts.

15 The present invention also relates to the optical
isomers of the compounds of formula (I) which optionally
contain a chiral centre, as well as their salts.

The enantiomers and the racemic mixtures of the
compounds of formula (I) are therefore an integral part

20 of the invention.

In the present description, the alkyl groups or
the alkoxy groups are straight or branched. The alkyl
groups are for example methyl, ethyl, n-propyl, i-propyl,
n-butyl, sec-butyl or t-butyl and the alkoxy groups are

25 for . le metho: etho n-propo: i-propo
n-buto gec-buto. or t-buto

The c unds of formul I) in which R repre-
sents methyl or eth are preferred.
Another group of preferred compounds consistg of

R1
s ,!,_CN_-A—-coo—-R
\

N

30 those of formula:

H.,N
: (1a)

NH



[érr] in which -A- represents an optionally nonosubstituted

nmet hyl ene group and COO-R, R err] and Rlerr] are as defined for (1), or
one of thetr salts. 10 Particul ar.l gy preferred is the group of
conpounds of formula: [err] in which R Y and Rerr] are
as defi‘ned forin | whehonar-of repreblenitis Saht&ptionally ndfsLulpt i titiedr | y

preferred is tnpeetkgfeurpe ngr&ép, Oelivr}:'essentsf ci:;yrglrcg'en, a methyl group,
a carboxyalkyl group or an alkoxycarbonylalkyl group and

-COO-R is as defined for (I), or one of their salts.
5 Another group of preferred compounds consists of

the compounds of formula:

|_F
Y N

A\

{Ib)

\COORz

in which -A- represents an optionally monosubstituted
methylene group and COO-R, R, and R, are as defined for

(), or one of their salts.
10 ‘ Particularly preferred is the group of compounds

of formula:

R,

S [L—CN—CH,-—COO—R
\ /

H.N
z {ic)

N—-Y

in which R, ¥ and R, are as defined for (I) or oné of

their salts.
More particularly preferred is the group of

15 compounds of formula:



Rl[érr] in which R err] represents hydrogen, a carboxyal kyl

gr.oup or an al koxycar bonyl al kyl group, R represents hydrogen, a
nethyl or ethyl group and Y is as defined §or (1) or one of their
salts. 5 The conpounds nore particularly preferred are: a)
met hyl (4-{4-[4-(am noi mi nonet hyl ) phenyl]-1, 3-thiazol -

2-yl am no} pi perid-1-yl)acetate, b) ( r{4 4- (an1n0|n1nonethy|)pheny|]
-1, 3-thiazol -2-yl - ani no} pi r|d 1-y, }a tic q¢id, nmet hyl
(4-{4-[ 4- (am no( N- et hoxycar bonyl i rg %e N— éﬁz—C&B"‘C‘Q

phenyl]-1, 3-thiazol - 1l-yl)a
(4-{4-[4- (am noi m nonet hyl ) phsny }%-thiazol-

2-yl am no} - pi peri d- 1- e) ethyl

(4-{4-[4-(am no( N- et h& 9% m no) net hyl )- 15 Id

phenyl ] -1, 3-thi azol - no}plperld 1- yI)acetate ( )f) (4-{4- [4-
(an1n0|n1nonethy|)pheny|]hFY 3-thiazol - 2-yl -

car boxymnet hyl am no} pi peri d-1-yl)acetic acid, g) ethyl
3-[N-{4-[4-(am noi m nonet hyl ) phenyl ] - 13th|a-

zol - 2-yl }- N ( 1i%twb§<9ba3bmmmwlwlrfacqnw 3 cayhoxyalkyilngFprBpP&nat e,
h) 3-[N-{4-[4-4a8Mal PR )Gy | grdug; t R &?éi:lre%ents hydﬂ)&eﬁ\" a

1- b t -4- 3.
EN-?ir nyne ﬁ¥ﬂ€%§ﬁg§§c3F§¥%§g%ag p%ﬂﬁh%lf’ 325d3finﬁﬁeﬁyp](15105 Dhe
-thiazol -2 -yl¢£Nechéiet balysar bonyl net hyl -

D bsent imhentton al sotbS] Splipoibdl ol bAEk1cUlskly, prafarreq Azl
conpounds (1) &y omethyl (4- {ﬁtéﬁnﬁdm&neﬂntManﬂh&iXﬁhdnxihﬂla30Whﬁazol-
2-ylamino}piperid-1-yl)acetate,
b) (4-{4-[4- (aminoiminomethyl)phenyl]-1,3-thiazol-2-yl-
amino}piperid-1-yl}acetic acid,
10 c¢) methyl (4-{4-[4- (amino(N-ethoxycarbonylimino)methyl) -
phenyl] -1,3-thiazol-2-ylamino}piperid-1-yl)acetate,
d) ethyl (4-{4-[4-(aminoiminomethyl)phenyl]-1,3-thiazol-
2~-ylamino}-piperid-1-yl)acetate,
e) ethyl (4-{4-[4- (amino(N-ethoxycarbonylimino)methyl) -
15 phenyl] -1,3-thiazol-2-ylamino}piperid-1-yl)acetate,
£) (4-{4-[4- (aminoiminomethyl)phenyl]-1,3-thiazol-2-yl-N-
carboxymethylamino}piperid-1-yl)acetic acid,
g) ethyl 3-[N-{4-[4-(aminoiminomethyl)phenyl]-1,3-thia-~
z0l-2-yl}-N- (1-ethoxycarbonylmethylpiperid-4-yl) -
20 amino] propionate,
h) 3-[N-{4-[4-(aminociminomethyl)phenyl]-1,3-thiazol-2-
yl};g;(1-carboxymethylpiperid-4-yl)amino]propibnic

acid,
i) ethyl 3-[N-{4-[4- (aminocethoxycarbonyliminomethyl) -
25 phenyl] -1,3-thiazol-2-yl}-N- (1-ethoxycarbonylmethyl-

piperid-4-yl)amino]lpropionate, or one of their salts.

The present invention also relates to a process

for the preparation of the compounds (I) from the
intermediate compounds of formula (II).

30 This process comprises the steps consisting of:

' (a) deprotecting the cyclic amine functional



?;0- Thi s process conprises the steps consisting of: (a)
deprotecting the cyclic am ne functional

-9- group of a conpound of forrmula (319: [err] i n which
Rlerr] is as defined for (1) and Z represents an am ne-protecting group
such a5 a ben@yPursefasd comppundnof foxmuldge FFlte of formula (I111):
[err] 5in which Rerr] is as defined for (1); when Z
represents a benzyl, the deprotection can R, be_carried out by the action
of chl or of or mat es; (b) N-al lgyl ati ng fhe\resul ting conpound of
fornula (111) 10 (i) either by a re ti)?-m/ﬁ‘ a haNodenat ed derivative of
N
w
NC

in which R, is as defined for (I) and Z represents an
amine-protecting group such as a benzyl, so as to obtain
a free amine of formula (III):

Ry
S N—-CNH
Q}r
- N
)
NC :

5 in which R, is as defined for (I):
when Z represents a benzyl, the deprotection can
be carried out by the action of chloroformates;
(b) N-alkylating the resulting compound of
formula (IXII) - _
10 (i) either by, reactionwith a halogenated derivative of

formula:
X-A-CO0-R (1)

in which X represents a leaving group such as a tosyl

group or a halogen, preferably chlorine or bromine, and
15 A and R are as defined for (I), in a solvent chosen for

example from alkanols or dimethylformamide in the

presence of an alkaline agent such as an alkali metal

carbonate or triethylamine;

(ii) or, by Michael reaction with an «,f-unsaturated

20 ester of formula

CH-COOR (2) or RCOO-CH=CH-COOR (3)

CH,



formul a: ' X- A-COO- R (1) in which X

represents a | eaving group such as a tosyjs . group or a hal ogen,

preferably chlorine or bromne, and 15 A and R are as defined for (1), in-

a sol vent choggn a‘%oralkanﬁa@ﬂéfefﬁoﬂaig QF $n84 Ebfmt(!i)’l,for mam de in the

presence of an alkaline agent such as an al kali neta carbonate or

tri et hyl anmi nein orden )terobtgin] aheerrevrdt PEnfarrulan

[err],[err]-unsaturated 20 ester of fornula : CH2 = CH COOR (2)

or RCOO- CH=CH COCR ( 3) R, - 10 - in an

al kanol where R is as defined for ), l /n afderéo egpa_i_rka conmpound of
. : ]

fornula: [err] i NA—R an® R éMr]~are as defined for
(r, : (c) subjecting th sultin npound to the
™

NC

in which A, R and R, are as defined for (I),
(¢) subjecting the resulting compound to the
5 Pinner reaction by reacting the nitrile I(IV) in an acidic
medium in an alkanol in order to obtain the imidate salt
with which an amine, for example ammonia, is then reacted
in order to obtain the amidine of formmla:

Flh
s N_C — A—COO0—R
\ Z/

(DwithY=H

H,N

NH

in which A, R and R, are as defined for (I), the compound
10 obtained representing a compound of formula (I) in which
Y is hydrogen, )
(d) where appropriate, reacting the amidine
obtained in step (¢}, '
(i) either with a chloroformate of formula:

15 C1-CO0-R,

in which R, is as defined for (I), in a solvent
such as dimethylformamide in an alkaline medium, for
example in the presence of triethylamine or an alkali
metal carbonate, in order to obtain the compound of

20 formula



5 Pinner reaction by reacting the nitrile (IV) in an acidic

medi umin

for

an al kanol in order to obtain the imdate salt wth which an am ne,
exanpl e ammonia, is then reacted in dider to obtain the am dine of
formul a: [err] in which A/ Rand Rerr] are as defined for

(1), tHe conpound 10 obt ai ned representkng a conmpound of forrmula (I) in
Y i s hydrogen, (d)!\/\,her

whi ch

t he ami di ne
of fornmula:
as defined for (1), in a soly
al kal i ne nmedium for ex
nmet al car,.}l‘glwat e,

al kal i

10

15

20

25

obtained in step (®

15
I met hyl formam de in an

representing a compound of formula (I) in which Y .repre-
sents -COO-R, and R,, R,, A and R are as defined for (I);
(ii) or with an acylating agent such as Cl1l-CO-R, in which
R, is as defined for (I) in order to obtain a compound of
formula (I) in which Y represents -CO-R,, R,, A and R
being as defined for (I):;

(e) where appropriate, hydrolysing the corres-
ponding ester precursgsor obtained in step (c¢), for example
in an acidic medium in the presence of hydrochloric acid,
in order to obtain a compound of formula (I) in which R
is hydrogen, or one of their salts.

The intermediate compounds of formula (II) in
which R, is different from hydrogen can be prepared
simply from the corresponding compounds of formula (I‘.f)
in which R, is a hydrogen atom, by the action of a
derivative of formula R, X in which R, is as defined for
(I) and X is a leaving group such as an alkylsulphonyloxy
or arylsulphonyloxy group or a halogen atom, in the
presence either of a strong base such as an alkali metal
hydride, for example sodium hydride, or gsuch as potassium
tert-butoxide in an anhydrous solvent such as dimethyl-
formamide or . tetrahydrofuran, or by solid-liquid phase
transfer catalysis (PTC) in the presence of a phase
transfer catalyst, for example tetrabutylammonium
bromide, and a base such as potassium carbonate, in an
inert solvent such as toluene.

In the case where R, = -CH,-CH,-COOR, (with R,
representing a hydrogen or a C,~-C, alkyl group), the
compounds of formula (II) in which R, = -CH,~CH,-COOR, can

ppropri ate, reacting

ra-w ¢doa—&h! or of or mat e
in which Rerr]

" in the presence of triethylamne or an

S



[-Ter"r] representing a conpound of formula (1) in which Y repre-
sents -COO-Rlerr] and Rerr], Rerr], Aand Rare as defined for (1);
(ii) or with an acylating agent such as -CORerr] in vvhich R3 is as

et ned, 107 W | BoBiaSohBydih?! DA EAIE "icgh Tne | LM Egbbal DU of
(e) where appr@ppmaldﬁ of ifg/mt@lays(h@ tire wiugleR, is a lpwﬂdpﬂgnect—m.
recur sor obt 0] i p.a | in the
p %roch?ﬂ“ S 3‘)pr reRé2iBnt with dnaly 2§l Qﬁ&aé@f‘éh’?&

presence of h I n or obtain a conpound
formula (1) idrupewnd R of fws'm%%lro%fcwm of(RtheWp%aW%ting a

The i nt ergredimgtdr oxesie 8f horputa a1y |g‘}:oup dﬁu&h 8beid]1iguia
different fraqm en.can be prepared Ep%/1 t he correspondi ng
° Fo bR

conmpounds of & nﬁP&gf‘FFfm?:S in; & ﬁ:"f?ﬁ‘b‘f?] ¥e&h AR 3% the
action of a tetramitybimwenbimfbromideRpadrp Yase wuath aRE epotassian

defined for bérQ eand:hg( Anafﬂé @Véggvgﬁ%ug?ﬁﬂfg aﬁoi‘{leﬁlekyl sul phonyl oxy

or aryl sul phonyzl‘ oXy group ogen a présence either of
a strong base such asThe eﬂln@amﬁrﬁ%ﬁe 2cconpaimdr, (1) exdanpmhisddi Bn

hydride,r sugh asenQl aﬁ%%gen awr@a 'a%ﬁdeaééb@&iﬁ%hh’:@r%@ :Feaae“t

such as dlrrethl- formanm de or te solid-Trquid

dr of ur an
phase tw%frls‘féﬁnqm iy PTEy §H Jregp’rfés"éﬁbea%? angHarecially
transfer catadlasiding f orto exampl € Hahekbahut yﬁaamsa; umé’&npﬁémaliave and a

:)ﬁs?hzuggsgs ﬁgt assi u car O%?%&Wnﬁ[eFPfr I ner t §] venR{Pisg aErtoI uene.
start;ng mater;als which are commerc;ally available or
15 which are prepared according to known methods. '

The compounds of formula (II), (IXII) and (IV) and
their salts are novel compounds which constitute another
aspect of the invention.

They can be represented by the following formula

20 (v):

T1
S | N—
e

)

NC

in which R, is as defined above and L represents
hydrogen, a group Z or a group -A-COOR, Z, A and R being
as defined above.
The above compounds of formula (I) also comprise
25 those in which one or more hydrogen, carbon or halogen
atoms, especially chlorine or fluorine, have been
replaced with their radiocactive isotope, for example
tritium or *Carbon. Such labelled compounds are useful in
research, metabolism or pharmacokinetic work, in bio-
30 chemical assays as receptor iigand.
The following SCHEME 1 presents all the reactiéns



representing a hydrogen or a (Jerr]-Clerr] alkyl group), the conpounds

of formula (I'l) in which Rerr] =-CHerr]-CHerr]-COOR err] can

- 12 - *  be advant ageously obtained fromthe correspondi ng

conpounds of formula (11) in which Rey3] ids a hydrogen atom by a

M chael type reacti on with an [err],[err]-unsaturated conpound of

formula CH err]=CH COOR err] (R[err] representing a 5 hydrogen atom or
éP@ﬁPQ:F@(d] ab®eye yroup) under solid-1iquid PTC conditions in the

presence of a catal yst such as m yl ammoni um br om de and a base

such as potassium car bonat e, g t solvent such as tol uene.

The i nternmedi ate conmpounds (I1) in which Rerr] 10 represents hydrogen are

prepared according to nethods wel | known to a person skilled in the

art and especially accorgLr@ to (@fh:? Hant zsch et hod,

Conpr ehensi ve Nx@rocyclh% em styy,” A Katrjtzky, 1984, Vol 6, from
starting nmateri gl 2L Id:wra-\ca-mnabl@ﬂ—ﬁ whi ch are
prepared accordinhg t nowWn IRk kavda. conmpounds of fornula
(rr), (rrr) and (1Vv) and their salts are novgl conpounds which
constitute another aspect of the invention. - They can be

represented by the following formula 20 (V): 2 D"”’°""'~:"°['err]
. - H*

COCH,Br
U H,N~C~NH —-Cn—z

NC s
3| Hantzsch
method .
',‘1
O
S v
Y
N R X/strong base or PTC
. = = g NC .

v (1) with R,=H or CHzWC:-:OO& () with R, different from H

Deprotection of
4 the cyclic amine 4

functional group

N-alkylation Y —C
(v) —
{next page) 5 @;

NC () with R, as
defined for (1)



‘in which Rerr] is as defined above and L represents hydr ogen,
group Z or a group -A-COOR, Z, A and R being as defined above.
‘The above conpounds of formula (1) also gpnprise 25 those in which one or
more hydrogen, carbon or hal ogen atons, especially chlorine or
fluorine, have been repl ageapMe 1 t(ednt inaditaaal)i ve i sotope, for
exanpl e tritiumor [err]Carbon. Such | abell ed conpounds are useful in
research, metabolism or pharnacokinetic work, in bio- 30 chenm cal assays
as receptor |igand. The following SCHEME 1 presents all the
reactions -13- cu d above: [err] NC
N— A—COO—R

Prs

6] Pinner reaction

Ts
s — A—COO0—R
N N
\
N
H,N () with Y =H
NH
H* hydroiysis
7‘
7
Carbamate
formation : R,
or acylation ‘
S N N— A—COO0—H
\
N
H N . (HhwithR=H
NH
T1
S _N N— A—CO0 —R
\
N
~ HN {) with Y different from H

a



It

D14 - [err] - 15 -

G ven their antagonistic activity in relation to t he bi ndi ng of
fibrinogen to the platelets, the conpounds - of the present invention
are very useful in human and veterinary nedicine, in particular for

the‘treatment and 5 @iophytheis ahtabbn:tbauiccaditiwﬁ.dtvr in Kelatdosp e:x:arrpl es
of thro Li degs | qh”re d rise
especi al l'y ogpﬁusﬁvlgaf'/%é 8# fﬁ; sea geg' tl'§‘J’1ucr?t1 Elatt%rl t% | SPTPPR arct i on,
angi na pect opfsthe tpmxem inventiophzane cvexryi elemfyl cJé'# ebmanatamcks of

thronbotic 10y ee&whaﬁ%ﬁa&e&ﬁw 98 ParkuAle’ 2brather k2lealneddSanhd

nephropathies, retino hi es, post-operative_thronboses, pul nonary
enbol i es,5 vRFABbYlaxif efihrambobie digqrders. AeAus epamples of

The COWPOUHdStﬁﬁéﬂbdtﬂﬁ t0i ddedéPy € RiriedNkRbwnalizd the Vil tedtured amaef ul
in the prophyl axis, Lcation

f
consecutive tB3°8BRT bgﬁa%%peﬁia&q'yp&ﬁct]l%vaﬁ o‘gaer a‘gﬁr aﬁﬁgg?ﬁﬁgy?uf’?‘aﬁ?pl ant .
The conpoundsmgocardiad toihferctien)i omamginal spectorissefl utrhnsient

treatment or 19&2&8&2@3/' Qé.hidgiltgt,hercerebral attacks of thrombotic

10 origin, atherosclerosis, peripheral arterial diseases,
nephropathies, retinopathies, post-operative thromboses,
pulmonary embolies, veinous thromboses and in
angioplasty.

The compounds according to the invention are also

15 valuable and useful in the prophylaxis of peri- and post-
operative complications consecutive to an organ, in
particular a heart and kidney, transplant.

The compounds according to the invention are also
useful for the treatment or the prophylaxis of other

20 pathologies in which the GP IIb/ITIa complex or other
receptors (integrin) are involved. Thus, for example, the
compounds of the invention can be used to potentiate
cicatrization, for the treatment of osteoporosis or of
rheumatoid arthritis.

25 The compounds according to the invention can also
be useful for the treatment of certain cancer diseases
and are useful for preventing or stopping the development
of cancerous metastases.

Another aspect of the invention relates to the

30 pharmaceutically acceptable salts of the compoimds
according to the invention for their use in the treatment
or the prophylaxis of thrombotic disorders, as well as
the preparation of a medicinal product containing them. -

The compounds according to the invention have

35 been the subject of biochemical and phamacological
tests.

The pharmacological activity of the compounds (I)
according to the invention was evaluated by platelet
aggregation tests. These tests were carried out on



20 pathologies in which the GP Ilb/lIlla conplex or other receptors
(integrin) are involved. Thus, for exanple, the conpounds of the
invention can be used to potentiate _ jgicatrization, for the treatnent

of osteoporosis or of rheumatoid arthritis. 25 The conpounds
according tog 1'&V%ﬁﬁh€&nf§bﬁoman, Bebases U abgk, t btiikleRA IS, Of
certain cancer _di seases are useful for preventing or stopping the
devel opnent rabbi&ls'c&'ﬁc?ér@a’sd ceapsmade it possibleg, it é}e%g!aygqe of the
i nventi gn r elt&hESiﬁoath-oBOacﬁli&m@cwl u{cd ycompeandab! erhéabks vi¥¥o the
conpounds o I ng, t e inventjo or t hei e_in the treatment

or the proph?lczfg‘l é (i nﬁ%‘??g d P s 8@ ?igéerea & preParation
of a nedsci ndntrasenctasc @yt orahgrohte; was also meaihmed)rﬂmwmmordi ng

to the inven AR éS the subject of biochem cal and
phar macol ogi cgorlh% e {f§ 4. The phar macol ogi cal activity of the

conpounds (1) ac@&aqu aggxregabion wes induced| eaeeadsysptrat@eet
aggr egati on LFSithe HAIDWZY W Prddddugls OUL 0N i
16 - sanpl es qbtai_ned from man, baboons, dogs, gui nea

 abbi ts, rats and m Edatelelyqrogregatiry Prorednrs nhfe t“rbl‘{)’!ﬂ"zrw vitro
activityopof h&eo&m Itdsc.ihenaxnvl Aggregatiohi SEIN166d ipESCeDeOs X5§ S,

adm ni st ered V|at ntr nou r, raI route S0 ed in
baboons 28 ?ré gag and’' 168 ]e‘twagﬁg PEGat i é5/\1613

i nduced accoaol!ng 3271{31299 modiﬁdheadabtdﬁnggtbmﬁ%ceﬂunﬂs Nouv.

Pl at el et agg ur dlm according to G V. Born,
Aggr egati on of bl g?& ate 1?95 38 enosl ne d|

hosphate and its
reversal, Nature, 196’;_1atelet mrwwg hman s cﬁz%raw@%mn et
al., Noy¥. rabbRe¥, FhtshesRbel and9¥sbodRs) ldas kidasured by turbidi-

metry on 400 pl of platelet-rich plasma (PRP) obtained by
centrifugation from whole blood collected over a 3.8 %
trisodium citrate solution (9 vol/l vol). 400 pl of PRP
. are deposited in the cell of an aggregometer, with
20 stirring (900 revolutions/min), at 37°C. ;The aggregation
is induced by the addition of 4 ul of’_-a solution of

aggregating agent. :
Procedure for aggregation in whole blood accord-
_ ing to Diodati et al., Circulation, 1992, 86, 1186-1193.
25 The platelet aggregation (dogs) is measured by
impedance on whole blood, collected over a hirudin
solution at 100 upug/ml (9 vol/1l vol). 0.5 ml of whole
blood thus collected and 0.5 ml of a 0.9 % NaCl solution
are deposited in the cell of the aggregometer, with
30 stirring, at 37°C and then the electrode is dipped in the
cell. The aggregation is measured after .act::l'.vation with

10 ;1 of a solution of aggregating agent.
The aggregating agents studied were ADP (2.5 or
6.25 M), arachidonic acid (500 uM), collagen
35 (12.5 pg/ml), thrombin (0.1 IU/ml) or PAF (0.5 uM). In
the case of the in vitro tests, 10 ul of a 10 % DMSO
solution containing the compounds of the invention were
"introduced into the cell 30 seconds before the initiation
of the aggregation. The controls were carried out in the



Pl atel et aggregation (humans, dogs, guinea pigs, 15 rabbits, rats, mce
and -baboons) was neasured by turbidi- metry on 400 [err]l| of
platelet-rich plasnma (PRP) obtained by centrifugation from whol e bl ood
col lected over a 3.8 % tri sodiumti¥tate solution (9 vol/1 vol). 400
[err]]l. of PRP are depqsited in the cell of_an aggregoneter, with 20
stirring (900PF&PSRGS (?rfs/'ﬁ?%)’,a’%ﬁ vohwpe 1f aplvenbregati on i's

i nduced by the additi @hedfcohfciinds adcordird Wo Mhefinvent e O ig
agent .

s Praceduce f Lon in whol e, bl d-
"0 to Di odat AEALY SE FRIRERH, 23IRTITLRE ofatoqabscarRl iden- 1

pl at el et aggr égatiiom (cbdsetweemehsoMednidy10 uM amde degacrdleash@f theod,
col | ect edgover ' i {on at 100 [err]g/mM (9 vol/1 vol).
0.5 nl of “who gazjudal%%ofq%ﬂgq%%‘?'ect.ed and 0.5 nl . of a 0.9 % Nad

sol ution are depdfitexi iarahe arl |infiravencugr afministrakionsoa
stirring, at 3pha%ualdeldidddieAdtit ity AR beSolbBRFEd InlB&boons £5¢ ! -

Th regation i s neasured after activation with 10 [err]|
The aggreg tgém:{n [err]

sol ution of af§meyRTRPIRAS, istered vigythe dntravienpusan :°§‘(Ea]udi ed

welrF ADP (é' 5:(@1;;.;5, [aiﬁ.dlii}dnfrﬂ‘dﬂéing f_%ﬁg@ioi?nt% 1oa0ﬁg/A1|§g.(() 520 [err}V’M,
co agen . I thro | . or . eyr .
T PO ale or ind Fr R fomits (1 dr S et rempoié)

sol ution cont &heiday tobd cidyp dimconpatibsle with | theixrnse as nediathakd
into the cell 3QRRO¥5. %&&’{ﬁg&&@m&ﬂtt b2l 83 disor@cefé]eaxﬁg%%égg' The

controls were“carried out In -17-
presence of tﬁb%’_@ﬁe vol une of sol vent. o _ The conpounds
according to the inverfHed dompthitids of £o2mul%l (X)) Bahhel ¥ mitatedifl et
aggregation at _a concen- tratlsélr}h f between 1 nM njc_i 10 Lfrr]M and
regar dl ed2 of Phzmas ti FEURG til?&?d. for administiragion; 5 tey

i ntravenous asgaimmiadie;,atinyluding mampafencehagittehtmehityidfy timilgbdie -
obser ved in b%%%%g.%nfeq diseases. :
' The above compounds of formula (I) and their -
pharmaceutically acceptable salts can be used at daily
20 doses of 0.01 to 100 mg per kilogram of body weight of
the mammal to be treated, preferably at daily doses of
0.01 to 5 mg/kg. -

In human beings, the dose may range preferably

from 0.1 to 500 mg per day, more particularly from 2 to
25 500 mg depending on the age of the subject to be treated
or the type of treatment: prophylactic or curative.

In the pharmaceutical compositions of the present
invention, the active ingredient is generally formulated
in dosage units containing from 0.01 to 500 mq, advanta-

30 geously from 0.2 to 500 mg, preferably from 0.2 to 200 mg
of the said active ingredient;. per dosage unit.

The subject of the present invention is therefore
also the pharmaceutical compositions which contain, as
active ingredient, one of the above compounds. These

35 compositions are produced so as to be able to be adminis-
tered via the oral or parenteral route.

In the pharmaceutical compositions of the present
invention £for oral, sublingual, subcutaneous, intra-
muscular, intravenous, transdermal, local or rectal



sone conpounds administered via the intravenous or oral route, at
doses ranging fromO0.01 to 100 ng/ kg. 10 The conpounds of fornula
(1) are not very toxic; their toxicjgy_is conpatible with their use as
medi ci nal product for the treatnment” of the disorders and di seases

above. * 3aminis€.@£c£8ﬁ}>0&m%ﬁi&@rimaﬁdﬂantcaaybsefQaayhﬁaedr&a 15
phar maceuti cal conpositions  for admnistration “to manmal s,

i ncl udi ng markn PEKLE Forme foroadmdniskzafione mixed wikh gARveRFienads.

The above COM:&&ti@iﬂ%@rﬂ&:apdtéhﬁimls aBRfat SBRGHAN CBbiNgs .
acceptabl e salts can be gsed at dai 20 _doses_of 0.01 to 100& ger

ki'l ogram of bORE AEPYAPripte unil . %Eﬁ?ralf"’iroar_ﬁ’é“ TRF19% FRPRBL§eat
daily doss ctdhe ordlOlférm® neidl. as tablets, |gelbavdn beapgaleshe dose
may range preferabl f . 50 [ _day, [ Lcu |y
from2 o b5 Poultray TEvRniPhead PRat-nel8riche ‘B pllbsplibhr tab )

or the type dfoxmsdiormublidngmiad asd bugcajuadmindstration, the fomsghe

har maceuti c | f ' ' '
p o %’iﬁ?ﬁ%&x?&'éu% a%e %&éé‘ﬁaﬁb Sini:?é(@&ﬁb&&; 1H€r_§ﬁ£bf¥£

i ngredient is genera or mu age_units containing from
0.01 to 500 RF *AtEAPSUlay agdeypdstratiiam. and otheo foxma, 9% 58Fftatr om

0.2 to A Nhdmini@frdbEorai d active ingredi ent per dosage unit.

Th bject of th t_i ' IS i f I t
phar mceut i cal compodErbrt AHFLR CORPAPRCLRS L6 praparon Fhobn EAFR one

of the above abrqabkels, Hhes principainactiveoingredientdiecanizedawith be

able to be adm ni.s: Vi or r e . L out

In the phar md%:ne[kﬁ%ﬁ?a%%%%gélggi ojﬁ’ghg iteheﬁﬁlrc%se% 'E@I%;\./ﬁ?ht [ gﬁaf?}r"oral ,
subl i ngual , skagtramconagnesium stearatecultaldc.i rgymyvanabic tandhsthenal ,

ggﬁf‘ki 2{15 :gtﬂke. The tablet#Ughy Vd abbABed! WA AL buSrbBE" & epitHRY be
other appropriate materials or alternatively they can be
treated such that they have a prolonged or delayed
activity and release continuously a predetermined
quantity of active ingredient.

20 : The preparation in gelatin capsules is obtained
by mixing the active ingredient with a diluent and by
pouring the mixture obtained into soft or hard gelatin
capsules.

A preparation in syrup or elixir form may contain

25 the active ingredient together with a sweetener, prefer-
ably calorie-free, methylparaben and - propylparaben as
antiseptic, as well as a taste-enhancing agent and an
appropriate colouring.

The water-dispersible powders or granules may

30 contain the active ingredient mixed with dispersing
agents or wetting agents, or suspending agents, such as
polyvinylpyrrolidone, as well as with sweeteners or
flavour correctors.

For rectal administration, suppositories are used

35 which are prepared with binders which melt at the rectal
temperature, for example cocoa butter or polyethylene
glycols.

For parentergl, intranasal or intraocular admin-
istration, aqueous suspensions, isotonic saline solutions



inunit forms for adm ni stration, m xed with conventi onal

pharmaceutical carriers, to animals and to human bei ngs. The
appropriate unit fornms for adm nistrat+ohScenprise 5 the oral fornms such
as tablets, gelatin capsules, powders, granules and oral solutions or

suspensl ons, ehe steriler mnd orinjenttalgiel soidtbhonm| agni msed awbdeh t he

f f t
ot raocul ar | SGPEHREY | PRERmodyUIRES) Bbuph SIS Wikpeddtdd Bi0pre O
Wien a sol i d @a@Hexsi vp&ﬁing pasnld fort pxapple promdfeqmbgbrs?lt pE

princi pal aCtEﬂﬁylgﬂéeﬂlfablls m xed mnth a pharmaceutical vehicle
such as gelatin,” starc ose, eS|unlstearate tal c gun1arabic
n&? in

and the 15  like. THERPaBFELYeIPIREdisRte san AR PesEOTmINALR

ot her appr oprtké € £6ehe 0 i dfocdpiléd | Vopyibhalleawith one bfembed such
that they have_ a grolon ed gitdelayed activity,and rel ease

conti nuously %.fﬁ P ePhi 3 lvesC|uantity of active ingredient. 20

The preparation in geThei netdyeulisgredinnti cad also be presgnted dotive

' di ent h @t
1% o SO e iR Wil LB

soft or hard atin garatlon I n rup or
elixir fm rity. BnteF iy ye ?@e&ame Zﬂgyémwr?ny rﬂeqaml?ﬁeatrm

sweet ener, pr&f Ghethyl-gall¥16abrerenlree, nethylparaben and propyl paraben
as antlseptlc as we g taste- enhanC|n ent_and an

appropriate col ouri ngthe f°f§°W1n TIRERARAT IO HPEAMRReR r 11dps-

granul es may &fateéothai mvéhemntwyehbﬁgrhdwemernumt\mgh idi.spersing
agents or wetting agents, or suspending agents, such as

pol yvi nyl pyrrol i done, as well as with sweeteners or flavour correctors.
For rectal adni nistrd®@reparatipnsiobr ithe adntesswdiateshi of afoxrmpnipear ed

wi th binders &ﬁ*fh aﬁii)agnahgrgfctal tenperature, for exanple cocoa

butter or pol yéthyl ene gl ycol s For parenteral, intranasal
or intraocul ar adm n- I stration, aqueous suspensions, isotonic saline

sol utions PREPARATION I

N-(l-Benzylpiperid-4-yl) -N’-tert-butylthiourea

(Compound 1)
_ 24.93 g of 4-amino-l-benzylpiperidine are
20 dissolved in 300 ml of dichloromethane and then 16.7 ml
of tert-butylisothiocyanate are added dropwise and at
room temperature. The reaction mixture is stirred at room
temperature for 5 hours and éhen water is added and the
mixture is allowed to settle. The organic phase is
25 separated, dried over sodium sulphate and evaporated. The
residue obtained is crystallized from petroleum ether in
order to give white crystals which melt at 137°C; yield:

88 %.

PREPARATION IX
30 N- (l-Benzylpiperid-4-yl) thiourea hydrobromide

(Compound 2)

17 g of N-(l-benzylpiperid-4-yl)-N’-tert-butyl-
thiourea are added to 170 ml of 33 % hydénbramic acid in
acetic acid; the reaction mixture is séirred at room

35 temperature for 4 hours, then it is poured over diethyl-
ether. The crystals obtained are filtered and they are



S 19 - or sterile and injectable solutions are used which

contai n pharnmacol ogi cally conpati bl e di spersing agents and/ or wetting
agents, for- exanple propylene glycol or- 20 - butylene glycol. 5

The active ingredient can also be for rrul ated in t he form of

m cr ocapsul esthopbughdlyl \washéed owdtbr dimthylethegarin eoxder &ddiabteasin

The active in la€ | ex

with a cycl odg'>i<1 I‘ql naw%g?agn% Q:(i:'lgdreq'[ erheq'jd[}ecr'r etlt@ aJ’H cycﬂ% extrin,
2- hydr oxypropyl -[err]-cycl odextrin or nethyl - [err] cyclodextrln

The fol | ow ng pREPRARAHINNTANd EXAMPLES i | | us- trate the invention

w t hout however limting it Pr epa f th
i nt er medi ates of for m# g@ f@'—-‘%‘lﬁ%"zl'(lﬂlpfréﬁd‘*(‘ﬂ/;mgn°f P??E'%?F%‘?]O\l I
N-(1- Benzygl pi peri d- 4- yl-y1¥ bdﬁidnﬂﬁﬁﬁdé|ﬂdﬂﬂyﬁrobromide (Conigadurgl, 1)

24.93 ¢ of 4-amn ben per pdi ne are 20 dissolved in 300 M of
di chl or onet hane and tﬁé'#)l ’Z/e"r’ﬁm1 hgof tert-butylisothiocyanate are added

dr opwi se and at ﬂ.@omst @ eh 4 weyandphenacyl i bromideuare added rtexl at

room r glgur h r
m xture |s aI % ag Fg se le %iﬁ%q' tﬂe{i?i&g—‘ﬁa )I%%&S}%ﬂh ed
over sodium s&hpﬁ&@endn@%\m&k#m@d: en Pbsl Feaction mixture is

crystallyged Bsa%ae%abﬁﬁbﬂhﬁr be 4 houeade-rhaomﬂ*uerms ec&uyéa o
which nelt at 137C; vyield: REPARATI I 1

N- (1- Benzyl pi FOPP- E%Wﬁaa%r% d@ucces vely. (%fﬁund’%)
17 g of N (1-geexhyili Rthel 4and )added cindbthgl precipitate is filtered

and washed with diethyl ether in order to obtain white
crystals which melt at 280°C; yield: 86 %.

15 PREPARATION IV
4-{2- [N- (1-Benzylpiperid-4-yl) -N-methylamino] -
1,3-thiazol-4-yl}benzonitrile (Compound 4.1, (II)
with R, = CH,)
1.3 g of 4-{2-[N-(1-benzylpiperid-4-yl)amino]-
20 1,3-thiazol-4-yl}benzonitrile dissolved in 5 ml of N,N-
dimethylformamide are added, at room temperature, to
146 mg of sodium hydride (at 60 % in dispersion in oil)
in suspension in 13 ml of N,N-dimethylformamide and the
reaction mixture is stirred for 15 minutes at this
25 temperature. 0.23 ml of methyl iodide is then added, the
reaction mixture is stirred for 4 hours at room tempera-
ture, and it is poured over water and extracted with
ethyl acetate. The organic phase is washed with wa.i:er.
dried over sodium sulphate and evaporated. The residue is
30 purified by silica gel chromatography, | eluting with
dichloromethane. Yellow crystals are obtained which melt
at 136°C; yield: 67 %.
Ethyl 3-{N- (1-benzylpiperid-4-yl)-N-[4~ (4-cyano-
phenyl) -1,3-thiazol-2-yl]amino}propiocnate oxalate
35 (Compound 4.2, (IIX) with R, = -CH,-CH,-COOC,H,)
25.92 ml of ethyl acrylate, 32.98 g of potassium
carbonate and 7.7 g of tetrabutylammonium bromide are



thiourea are added to 170 ml of 33 % hydrobrom c acid in acetic acid,
the reaction mxture is stirred at room 35 tenperature for 4 hours, then
iI't is poured over diethyl- et her. .Thncrystal s obtained are filtered
and they are 20 - t hor oughl y

washed with digided eiders s g)rcdem.t{cnonﬁ(nbenzym;ﬁamwwl)sambneh-rrelt

t 120C; yield; fitatiye. P RATI L] 1
& (22 [N (1- oty f kAt el o457] irenopei oiin; 4,000 B2 of toluene, and
4-y|}benzonitr&ﬁ§n thiey drede thon e miktareouhs heated under reflux $£orh

Rlerr] = 2_L4 hour Th&zaégcgf.%hﬁli@{:% %EQ?Q%G/AIJH 0% %ftggdfg t g

18.38 g of N- ( enzy pi peri I ourea
met hanol , %and adrtthhsdré:hg |WWRGUI5-@ |%enarat¢éaa§§ean@@tqﬂérng uRasor 4

hours. _The m xt @1&@3 edrhe or ? rapuUrerFell hel sodium
successi vel y, 200 m dieth et her are added and thg;premg gte IS

filtered wmgm@%q%mlmrﬁ%m Aryress -t $hepe
crystals whi chigretdxéeh 4B0LAr i cprvpidethfer’iand il tdddPAlM\Ta Blilica

if 3{ t2 hi gsl-ol G tiﬁ‘?‘?é?fg%ﬁ?{?f?% %&ﬂp%%‘g&ﬁ m?ﬁ:%r The evaporatjon ef .

= CH err]no t:he f11tra&e31gadaf té- @2 rleib birich pisperheh 48313 &hedoby 20

1, 3-t hi azol - %&e{gggg% QLS Q-L‘i%ﬂt' Be dﬁaﬂf '&é\id iy gestone im .

di met hyl f or mam are om tenperature,
hydri de (at 60mdemn &psmmwad\eu Whéqe) crYBtﬁhBSM|m1Fnaf3 2250%€;

N, N- di met hyl f qp4 @@ dgg apd t he reaction mxture is stirred for 15
m nutes at thi's 25 tenperature. 0.23 m of nethyl iodide is then added,
t he reaction mxture is stirred for 4 hours at roomtenpera-
PREPARATION V .
15 4-{2-[N-(piperid-4-yl)amino] -1,3-thiazol-4-yl}-
benzonitrile dihydrochloride (Compound 5.1, (IIX)
with R, = H)

This compound is obtained by the action of
chloroformates as described in Tetrahedron Letters, 1983,
20 24, 31, 3233-3236 and more particularly by the action of
l-chloroethyl chloroformate according to J. Org. Chem.,
1984, 49, 2081-2082.
6.2 g of 1,8-bis-dimethylaminonaphthalene are
added to 18 g of 4-{2-[N-(l-benzylpiperid-4-ylj)amino]-
25 1,3-thiazol-4-yl}benzonitrile in 250 ml of 1,2-dichloro-
ethane and then the reaction mixture is cooled to o°c,
10.4 ml of l-chloroethyl chloroformate are added and then
the reaction mixture is stirred for 30 minutes at this
temperature and then heated under reflux for 3 hours. The
30 mixture is evaporated to dryness and the residue is taken
up in 250 ml of methanol and- then the mixture is heated
under reflux for 2 hours. The reaction mixture is allowed
to cool and then, successively, 250 ml of diethyl ether
are added, the mixture is filtered, washed with diethyl
35 ether and dried in order to obtain beige crystals which
melt at 266°C; yield 87 %.



ture, and it is poured over water and extracted with et hyl acetate.

The organic phase is washed with water, dried over sodi um sul phate and
evaporated. “The residue is 30 purified-b$2 silica gel chromatography,
eluting with di chl oronet hane. Yellow crystals are ohtained_which nelt
at 136C yield: 67 % 4'{2'[&(P1P§HT43Y}KP¥L“‘BSH¥}PBF-BQJi‘&J@-“f'P;a-‘l\l— 4-
(4-cyano- zBhegy h‘iﬁe&zbﬂi%&@.'l‘ez‘dfiﬂ FOGR D6 PPAE N JCompond € 35
(Conpound 4.2, (I1) with R[ei?r :-Otggerr]-CI-l[er!fc]m-.COOC[err])

25.92 m of ethyl acryFa?e, : 8"& Rpofaggff m carbonate and 7.7 g

of tetrabutyl ammoni um tha® ¢ompotind is obtained according to the same - 21
- added to 44.8 g of 4-£{2- [ 1- benzyl pj peni d- 4.yl ) -

1, 3-thiazof- 4-9F?38ﬁ‘25§i t #PI eé?ﬁ 9%3“‘%? tgoﬁlfené’,y a;&(#’ Jn%]{%cgeino % hé £
reacti on mi xtute{Rs [Nedledbanziripipérid-foyl) -N-methiydaminolid ,Beddiliacn

m xture is cooLgd, At . gl 6 tad ndP

after settli ngkﬁgs4 pﬂbtwg%gﬁlﬁg%e;' %%gs%r_ga istc?laghase [ ?gdraig'ed o%’?!c?gdi um
sul phate and tmehtedkpddBEd wdedd ®ds$- The oil obtai ned i s taken up

in isopr I()loy{ het herT handEi:hWe??g_!!Q'ﬂ?a(ai-l:&tﬁﬁop?_elnyh??il,lsﬂhhih{%b'lgzwyu!] -
I SOpropy e er. e evaporatl . | ra a0s 0 resin
which is *en salifi edﬁsgpi!’ergaagrﬂ}gﬂmbfmgﬁa% &‘P??rr’eﬁigé'f’r Blozrida g i n

acetone in . order t(Compounde 53, (TIT)stwdlth H)i eh-CH]+CH}-CORLHELY | C,
ield 84 % PR Tl A1 2- [ DaslDi DETid-4-
o] -1, 3-thiazol -4%-@ ceblpbund is qbraind El?‘é“gﬁiéglrggmtgﬁ el

(Conpound 5. 1, ptbtefiure as for Compaundy %+l |by dpbenzylation ofTiethyl

conmpound i s ob4a| o) gg{ﬁz ' 8lq- X Ot QLARL ﬁeﬁﬁf r_i_lt')gd, in
Tet r ahedr on Le%t g?“g#ll& #5%9?1311 3%33—%% gndﬂgo(rf% par t cﬁl arly by
the actiob®of thiazol-2-yl]lamino}propiocnate. White crystals are

obtained which melt at 140°C; yield 70 %.

PREPARATION VI

Methyl {4-[4-(4-cyanophenyl)-1,3-thiazol-2-yl-

-amino] piperid-l-yl}acetate (Compound 6.1, (IV)

20 with R, = H, A = CH, and R = CH,)

17.75 g of potassium carbonate and 4.3 ml of
methylbromoacetate are added to 14.8 g of 4-{2-[(piperid-
4-yl)amino]-1,3 ~thiazoi-4-y1}benzonitrile dihydrochloride
in 150 m1 of N,N-dimethylformamide and the reaction

25 mixture is heated at 50°C for 2 hours. It is poured over
water, extracted with ethyl acetate and the organic phase
is washed with water, and then dried over sodium sulphate .
and concentrated under vacuum. The residue crystallizes
from isopropyl ether to give beige crystals which melt at

30 172°C; yield 86 %. _

Ethyl 3-{N-[4- (4-cyanophenyl)-1,3-thiazol-2-yl]-

N- (1-ethoxycarbonylmethylpiperid-4-yl)amino}-

propionate (Compound 6.2, (IV) with R, =

-CH,-CH,-COOC,H;, A = CH, and R = C,H,)

35 This compound is obtained according to the same
procedure as for Compound 6.1, by N-alkylation of ethyl
3-{N-[4- (4-cyanophenyl) -1,3-thiazol-2-yl] -N- (piperid-4-
yl)amino}propionate dihydrochloride with ethyl bromo-



1-chl oroet hyl chloroformate according to J. Og. Chem, 1984, 49,
2081- 2082. 6.2 g of 1,8-bis-dinethylanm nonapht hal ene are
added to 18-g of 4-{2-[ N (1-benzyl pi peri-d24-yl )ani no]- 25

1, 3-thiazol -4-yl }benzonitrile in 250 m of 1,2-dichloro- et hane and
t hen t he' reacthcatai:atuae::ios.omalemt treddn is obt’h&rﬂedﬁ yield 88 ok oet hyl

chl orof ormate are adde e re ur e | stlrre or
30 minutes at this d“té*%%i MFe- gh}dgt heLn eat ed un(fe’r ré Pux” forcgiff
hours. The 30 (mi x#8d)e i2s28vdpor aﬁiﬂob t2. @6 y (s s2Bhe 2k89r dmi, d28)i;s 3t.R3en
up in 250 m of rrehggnob %rbd erhﬁ,h.e '3(5 ug’g |§Hpeakeg4 (m, q%er 7rqf9 | ux

for 2 hours. The reaction mxturé 1s a cool ‘and
successi vePy, 4850 #H)of 7¢B8t Kk &t hed- 44 Hzar%ﬂhﬁdbcpathb o a 44 #z,
filtered, washggyw th diethyl 35 ether and dried in order to obtain beige

crystal s which melt at 266[err]C, yield 87 %
- 22 - 4- {2 -[N- (piperid-4 -yl)-N-rethylam nol]-1,3 -thia-
zol - 4-yl } benzoprREPARATIRONY $TXCh| Ori de ( Conpound 5.2, (I11)

ith = di
the same 5 provedur o) YtPEH &oﬁpo&ﬁdqésf%%%%e%g%i Siaaad 50 gy o
[N- (1-benzyl pi perid- 4agptipoflipipreiryiideati-ydl} progansite (cOmpound 7.1)
zol -4-yl } pgnzoni trile. Tﬁgbg%&ﬁﬁ(&iﬁés %reo f@ﬁg"ﬁf&hae la)tctiton
t

175[err]C, yield 67 % - cyanophenyl
-1, 3-t hi azol - 2¥Fh anlg,ﬁ-msaturagpgpgg,ge; u -

- dICIrJI%/dr thlcgl[l d@f ganic Reacﬁion(,cqmnwoi EL W |1['|_7)3 wth Rer (rj] = ot g
-CH err err] - COOQ is co nd is_ obtaine
according to the sane 2 [ﬁ %%iurtﬁl&thfy&%oﬁﬁﬂ ?‘Q‘H‘tjj &eheh | &Fi on

of et hyl 8- (N [ (dipeiig! o4 pE) addidoy - 1; BI-4hzéﬁo¢y4n9mﬂhmbni_i:r3.—le15_
thi azol - 20411 ML NQUPLAP! B enanl | CroaIDHARRISy 0258 m1 ofPhAbAgd . Ch
acrylate and the reaction mixture is heated under reflux
for 1 hour. The reaction mixture is then evaporated to
dryness. The residue is purified by silica gel chroma-
tography, eluting with a dichloromethane-methanol mixture
20 (95/5) . Concentration of the pure product fractions gives
white crystals which melt at 154°C; yield: 72 %.
While carrying out the procedure according to
PREPARATIONS VI and VII described above, Compounds 6.3 to

7.2, which are described in TABLE 1 below, are prepared:



PREPARATI ON VI Met hyl {4-[4- (4-cyanophenyl)-1, 3-t hi azol - 2-yI -

am no] pi perid-1-yl }acetate (Conpound 6.1, (IV) 20 wth Rerr] =
H A =CHerr] and R= CHerr]) - 24 - 17.75 g of potassium
carbonate and 4.3 m of met hyl bronbacetate are added to 14.8 g of.
4-{2-[ (piperid- 4-yl)am no] -1, 3-TABEEOIL-4-yl}benzonitrile
di hydrochl ori de in 150 mM of N, N-di nmet hyl f ormam de and the reaction 25
m xture is heated at 50C for 2 hours. i s poured over wat er,
extracted with ethyl acetate and the oRganl c phase i s washed wlth
wat er, and then dried over sodium sul phat e and concentrat ed under
vacuum The residue crystallizes m@im‘pﬁ gl ve bei ge
crystals which nelt at 30 172[rr C vyie % Et hyl
3-{N-[4-(4-cyanophenyl)-1, ' 2-yl]-
(- et hoxycar bonyl net hyl pi pe -yI ) am no} - pr opi onat e
(Compound 6.2, -(1V) w Rerr] =
-CH err]- CH[err] COOCIN@T ] H err], A= CHerr] and RthH[err]) 35
Thi s conmpound i s obtained accor di ng to the sane procedure as for
Compound 6.1, by N-al kylation of ethyl 3-{N-[4- (4-cyanophenyl)
-1,3-thiazol -R-yl]-N(pi perid- 4- yl )am no}!propi ongt e di hydrochl ofi de
with ethyl br bm?mmund R, m.pgy °C, salt
acetate. A cofourtessTeprmTTS UPLOTIIICU, yrett—85—%% fer] H
NVR (DVSO-d[prr])d.earr]:{ 1.&6 CI-} %%GCZ)} 96 208m 4H); 2.29 (m
2H); 2.66 (m{2H); 2.89 {m 2H); 3 23 M: 3.0 (m 1H); 3.62 (m
2H); 4.04 (m}4H); 7.49 |5 (s, éﬁ&gl J =8.44 Hz, 2H); 7.98](d, J
= 8. 44 Hz, 2H) . PREPARATI oN &P Met hyl
3-{4- [ 4- (4- cyhnopheny! ) - . 3-thi afol - 2- yl -
am no] pi per i dFt=ytFproprprate—{Conpoumd—7—h)

6.4 H a 200, 2HC1

a®
c':oocu,
5 6.5 -CH, -CH, -COOCH, 107

6.6 H -CH, -COOt-Bu 50

6.7 H -CH, -COOC,H, 153

6.8 H __CH__,CH3 113

l
COOC,H,




10 Thi s conmpound i s obtained by Mchael reaction with an
Jerr],[err]-unsaturated ester in an al kanol, according to Organi ¢
Reaction,, 1967, Vol. 10, 173. - 25 -.1.64 nm of triethylamne are
added to 2 g of :

4-{2-[ (pi perraBErR Y1) a8bheinda8ibh)azol - 4-yl } benzonitrile 15 in 30 m of

nmet hanol, followed by 0.55 m of nethyl- acrylate and the reaction
m xture i s Heated unfder reflux fof 1 hour. The reac{ion_nj xture |s

t hen evapor 4tGdpeund dryness. The residue-A<0guRified byoélﬁhgg
Chron‘a_ nJ IRES Ln%un fLQ 'h r-blnr oret hragn e nﬂnr\ :nﬂ bt e 20
(95/5). Concentcation of the mure prod ct fracaﬂons gi ve$ 134 Wmte
crystal s whijch nelt gat 154C, yield: 72 ile carryi nE out
t he procedurje accordyng to PREPARATI ONS gf $ VI dlescri bed abpve,
Conpounds 6.{3 to 7.2, which are described i n"TABLE | bel ow, aref -
pr epar ed: ( 24 - COOCH

- 6.10 H 78
e
|

COOCH,
5 6.11 -CH,-COOCH, 138
6.12 ~CH,COOC,H, ~-CH,-COOCH, Resin
6.13 -CH,-COOCH, . ~CH,-COOCH, 93
6.14 - (CH,) 3-COOC,H, -CH,COO0C,H, 110; 2HCl
6.15 -CH, -COOCH, 110; 2HCl
-cu,—@— COOCH,

10 6.16 ~ (CH,) ,~COOCH, -CH,-COOCH, Resin

7.2 H —CHCHQ—COOCHs 134

COOCH,
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EXAMPLE 1
_ Methyl (4-{4-[4- (aminociminomethyl)phenyl]-1,3-
thiazol-2-ylamino}piperid-1-yl)acetate hydrochloride

() : Y = H; -A-COOR = -CH,COOCH,; R, = H

This compound, as well as that of EXAMPLE 2
below, is obtained by the Pinner reaction according to
Organic Functional Group Preparation, Sandler S. and
Karo W., 1989, 12, III, Second Edition.

10.33 g of methyl {4-([4-(4-cyanophenyl)-1,3-
thiazol-2-ylamino}piperid-1l-yllacetate (Compound 6.1) are
added to 150 ml of methanol saturated with hydrogen
chloride at a temperature close to 0°C and the reaction
mixture is left at 4°C overnight. The mixture is
evaporated to dryness without heating and then the
residue is taken up in 150 ml of methanol and ammonia is
bubbled through until a basic pH is obtained. The reac-
tion mixture is themn heated under reflux for 2 hours and
then it is evaporated to dryness and the residue obtained
is purified by chromatography on a silica gel column,

-eluting with a dichloromethane-methanol mixture

(8/2 - v/v). Concentration of the pure product £fraction
gives yellow crystals which melt at 150°C; yield: 69 %.

EXAMPLE 2

Ethyl 3-[N-{4-[4- (aminoiminomethyl)phenyl]-1,3-
thiazol-2-yl}-N-(l-ethoxycarbonylmethylpiperid-4-yl)-
amino] propionate hydrochloride. '

(I) : ¥ = H; -A-COOR = -CH,-COOC,H,; R, = -CH,-CH,-
COOC,H, _

A solution of 1.25 g of ethyl 3-{N-I[4-(4-cyano-
phenyl) -1,3-thiazol-2-yl]-N-(l-ethoxycarbonylmethyl-
piperid-4-yl)amino}propionate (Compound 6.2} in 25 ml of
ethanol is saturated at 0°C with hydrogen chloride; the
reaction mixture is left at 4°C overnight and then it is
evaporated to dryness without heating and, successively,
the residue is taken up in 40 ml of ethanol and a stream
of ammonia is bubbled through until a basic pH is
obtained. The reaction mixture is then heated under

reflux for 2 hours, is evaporated to dryness and the
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residue obtained is purified by chromatography on a

silica gel column,

methanol mixture (8/2 - v/v).
product

5 156°C; yield: 76 %.

By carrying out the procedure
EXAMPLES 3 to 17,

EXAMPLES 1 and 2 above,
TABLE IXI below,

are prepared.
TABLE IX
R,

S
Y
N

eluting with a dichloromethane-
Concentration of the pure

fraction gives yellow crystals which melt at

according to
described in

| N— A—COO—R

HN
z "
NH
10 Example R, ~ -A-COO-R . é‘:'l’a':lt
3 H —CH—COOCH, 80, HCl
l
COOCH,
CH,—COOCH,
5 H -CH,-CH, -COOCH, 110, HC1
6 R o 180, HC1
_s
(I:OOCH,
15 7 -CH, -CH,-COOCH, 239, HC1




COOCH3 - 26 - EXAMPLE 1

Vet hyl (4-{4-[4-(am noi m nonet hyl ) phenyl ] -1, 3-

t hi azol - 2-yl am no} pi peri d-1-yl)acet at e _hygr Qchl ori de (ry : vys=
H -A-COOR = -CHerr]COOCH err]; Rerr] =H 5 Thi s compound, as

wel | as ¢ hat QBBE%AMiLﬁc%ntmua% R

i s obtained by the Pinner reaction

according to Organi ¢ Functional G oup Preparation, Sandler S. and
Karo W, 1989f 12, 111, Second Edrtrop. 10.33° of met ny
{4-[4-(4- cyanbrﬂxsnyle) {1, 3- 1®, thiazpl-2-yl amwopg perid-1{y g’% te
(Conpound6. 1) }are—1 added £ 0150 .0 of nethanol saturat 1 with ydf ogen
chloride at ajtenperafjure cloge to O[frr]C and e reaction} 1e7, mnxt Hre IS
|l eft at 4[err] C overnijght. The m xturgp is aporated t¢ dryness
wi t hout heati-hg and then the 15 resjdue is_t pin 150 nl of nefhanol
and ammoni a ip bybbl ed through uptil a bas c PR is obtgained. The}reac-
tion mxture |s then heated under reffjux for ébsHand then it{is
evapor at ed tof dryness{and the resi due| obt ai ned 2% purified by
chromat ography_on_a siflica gel columm] 20 el uting Wit h a
di chl or onet hape- ngt hapol mxture (8/2 -_vlv Conceni radg o flthe
pure product fraction gi ves yel | pw crys’t‘ "X vﬁl‘l ch nelt a;(ag ngflce)r -] C,
yield: 69 % |. EXAMPLE 2
3- [ N-{4-[ 4- (ai noi m ngmet hyl ) phenyl ] -{L, 3- 25 OOCH
t hi azol - 2-yl }} N- (1- et hoxycar bonyl net hiyl pi peri d- 4- yI ) -
amno]proplonape_hydubhmmde P/ L) Y = H A COOR <
-CHerr]- SiOOC[err:]oH[e r] R[enr] = - [err] .@[.ijbﬂ:,n, COCii[oerﬁc}Jj—l[prr]
A solution of [ £25 19] rl ULlryl 3-{?\15[ (4 Ty ano= 36 [J:ICII_yI
-1, 3-thiazol -R-yI}t -N| - et hox®car bonyj net hy — cH-~COOCH, 169, HC1

12 ~CH,-COOCH, 190, HC1

13 -CH, ~-COOC,H, -CH,-COOCH, 229, HC1

14 -CH, -COOCH, -CH,~-COOCH, 247, HCl

10 15 - (CH,) , ~COOC,H, -CH, -COOC,H, 120, EBCl
16 ~CH,-COOCH, 175, BCl
.cu,—Q-coocn,
17 - (CH,) ,-COOCH, -CH,-COOCH, 233, HC1




pi peri d-4-yl)am no}propionate (Conpound 6.2) in 25 m of et hanol is
saturated at O[err]C with hydrogen chloride; the reaction mxture is
Teft at 4[err]C overnight and then it is 29 . evaporated to dryness w thout
heati ng and, successively, 35 the residue is taken up in 40 nm of ethanol
and a stream gxmfgqrgmni a i's bubbl ed through until a basic pHis

obt ai ned. The reaction m u'{éqg s then heat e(g1 ux f

r.2
hours, is evaporated t@- appqiminomet enyl]-1, 5t tL"az"f'z' -
27 - r esiy(lagnigii ﬂ:ﬂkﬂ&-wnfawltb:y atdsmrmfbgyapbghbarade silica

gel colum, eluting __dl hl of o héme- ol xture (8/2 -
v/v). Concentration ofwt) p}ﬁ 1? 0{) %@éj Tra% on g| \E#;s yg} | ow crystals
which nels at 5 156Q g/oélmbtﬂﬁl%ll {4-[4- (animRingaromethy phenyl] -
procedur e accqrdj SANLES ﬁ@p boY facEXAMB A dilia
described in 1, Y- %La%ﬂ]l Zb l'ow, ar epare gbfi/f"ac wae
TABLE 1 | {EXAMPLE 1) is added to ml of 6N hydrochloric acid and
the reaction mixture is heated under reflux for 5 hours.
The mixture is evaporated to dryness and the residue is
10 crystallized from acetone to give white crystals which
melt at 216°C; yield: 96 %.

EXAMPLE 19
3- [N-{4- [4- (aminoiminomethyl) phenyl] -1, 3-thiazol-
2-ylj-N- (1-carboxymethylpiperid-4-yl)amino] propionic acid
15 trihydrochloride .
(I) : ¥ = H; -A-COO-R = -CH,CO0Hd; R, = -CH,-CH,-
COOH
700 mg of ethyl 3-[N-{4-[4-(aminoiminomethyl) -
phenyl] -1,3-thiazol-2-yl}-N-(l-ethoxycarbonylmethyl-
20 piperid-4-yl)amino] propionate hydrochloride (EXAMPLE 2)
are added to 25 ml of 6N hydrochloric acid and the reac-
tion mixture is heated under reflux for 5 hours. The
mixture is evaporated to dryness and the residue is
crystallized from acetone ta give white crystals which
25 melt at 215°C; yield: 80 %.
By carrying out the procedure according to
EXAMPLES 18 and 19 above, EXAMPLES 20 to 30, described in
TABLE IXI below, are prepared.



[wer-r] - 28 - [err]
-. -G CH3 - - 29 - EXAMPLE 18
¢4-{4- [4- -(am noi mi nonet hyl ) phenyl] -1, 336 hi azol - 2- -

TABLE 11X

R1
| N— A—COO—R

s
L
N

H,N

)]
NH
. - m.p.;
Example Ry . A-COO-R °C, salt
20 H —CH—-COOH 105, 3EHC1
CH,—COOH
21 H ol 244, 3HC1
-+
i
COOH
5 22 -cH, -CH,-COOH | 226, 3mc1
23 H ' ~CH,-CH, -COOH 230, 3HC1
24 H — CH—CH, 226, 3HC1
COOH
25 H GH, 256, 3HC1
- _
———c|:—cu3
COOH
26 H —CH-COOH 250, 3HCl1




A

y'I ani no} pi perid-1-yl)acetic acid trihydrochl oride

-A-COO-R = -CH err] COOH, Rerr]
('am noi m nonet hyl ) phenyl ]
( EXAMPLE 1)

hydr ochl ori de

H 5

1 g of nethyl
1, 3-t hiLaggl ~2-yl am no} pi peri d-1-yl)acetate
is added to 20 ml of 6N hydrochloric acid

(1)

Y = H
(4-{4-

[4-

and t he reagtrOMTIM Xbbheinwakdangd under reflux for 5 hours. The
m xture is evaporated to dryness and the residue is 10 crystallized from
acetone to givfe white grystals which mel § at 216[err|C} yield: 96] %
EXAVPLE 19 Example | 3 - [N {&- [4- (ani poi nraetootRyl)| oo Be
phenyl ] - 1, 3- t Hi-azet
2-yl }-N-(1-carjboxwgmet hyl pi peri d- 4- yI I NO] pr ¢pi ore; ~-coord 1? 245, 3HC1
tri hydrochl orifde ‘-l H -A{COOR = -CHefr]COOH, R Err]
= -CH err]-CHlerr] - coof 700 ng of ethyl
3-[N-{4-[4-(anfi noi m nogret hyl ) -
phenyl]-1, 3-thi azol 2-y1}-N-(1-et hoxycar bonyl t hyl--
pi peri d-4-yl) gm propiromate hydrochtoride € 2) are agued] t o
25 m of 6N hydro& lor{c acid afCR&#Hreac- t%rFWxtu e23% Pn%‘é?tej
under reflux flor 3ghoufs. The m xture |s evap%a‘% o} dy ngd the
residue is crystallize f.L@:_Qic@a@ Ive ecrysta§ |ch 25
melt at 215[err]C, yield: 80 % y carrying ouy the procefure
according to EXAMPLES 18 and 19 above, EXAMPLES 20 to BO, describpd in
TABLE 111 bel dw,__are pfepared. TABLE 111

30 - {CH,) ,~COOH -CH,-COOH 100, 3HCl

EXAMPLE 31

Methyl (4-{4-[4-(aminoethoxycarbonyliminomethyl) -
phenyl] -1,3-thiazol-2-ylamino}piperid-1-yl)acetate

(1) Y = -COOCH,CH,; -A-COO-R = ~CH,COOCH;; R, = H

0.25 ml of ethyl chloroformate is added dropwise,

10
while the temperature of the mixture is maintained at
0°C, to 1 g of methyl (4-{4-[4- (aminoiminomethyl)phenyl] -
1,3-thiazol-2-ylamino}piperid-1l-yl)acetate (EXAMPLE 1) in
20 ml of N,N-dimethylformamide in the presence of 0.71 ml
of triethylamine, and then the reaction mixture is left
for 15 minutes at this temperature and it is then stirred
for 3 hours at room temperature. The reaction mixture is

15

poured over water and, successively, it is extracted with

20 ethyl acetate, the organic phase is washed with water,
dried over sodium sulphate and evaporated to dryness. The
residue crystallizes from isopropyl ether to give white

crystals which melt at 194°C; yield 76 %.

EXAMPLE 32
Ethyl 3-[N-{4-[4- (amino(N-ethoxycarbonylimino) -
methyl)phenyl] -1,3-thiazol~2-yl}-N- (1-ethoxycarbonyl-
methylpiperid-4-yl) amino] propionate
(I) : ¥ = -COOC,H,; -A-COO-R = -CH,COOC,H,;
R, = -CH,-CH,-COOC,H,

25



*

[‘erf] - 31 - [err]

EXAMPLE 31 Met hyl (4-{4-[4-(am noet hoxycar bonyl i m nonet hyl ) -
phenyl ] -1, 3-thi azol - 2-yl am no} pi peri d-1-yhhacetate 10 (ry : vys=
-COOCH err]CH err]; -A-COOR = -CHerr] [err]; Rerr] =H

0.25 ml*of ethyl chlorgfgongieckSe LT ESEmate is Wilded ERBpwise,
d 0C, to 1l of nethyl

tenperature of the mxture 1s maintal ned at :
(4-{4- [4- (arvhdimi et WSTPpRREYFe ©f the jmixtpgp,jif paintained at
-yl ami no} pi perpee]- o aGst &t eof EXAMPE 3) [N0{45 [4-{Amiho®Mminomethyl) -
N, N-di et hy| fo{:ﬂaerqul. -I-E.],Ehiﬁfggfgg-ga}qﬁ(1n1ethoxycarbony1methy1-
5 piperid-4-yl)amino] propionate hydrochloride (EXAMPLE 2)
in 20 ml of N,N-dimethylformamide in the presence of
0.84 ml of triethylamine. The reaction mixture is left
for 15 minutes at this temperature and then it is stirred
for 3 hours at room temperature. The reaction mixture is
10 poured over water and then, successively, is extracted
with ethyl acetate, the organic phase is washed with
water, dried over sodium sulphate and evaporated to
dryness. The residue crystallizes from isopropyl ether to
leave white crystals which melt at 130°C; yield 78 %.
15 By carrying out the procedure according to
EXAMPLES 31 and 32 above, EXAMPLES 33 to 41, described in
TABLE III below, are prepared by reacting the derivatives
described in TABLE II with the appropriate chloroformates
of formula Cl-COO-R,.

20 TABLE IV
Ta
s N_CN-——A—-COO—R
\ /
N
HN
N-Y
Example Y R, -A-CQO-R m.p.; °C
33 -cooc, | ® -CH, - COOCH, 203
34 -C00C,H, H -CH,-C0OC, H; 189
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COOCH

3

-CH, -COOCH,

133

40
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115
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-CH,-COOCH,
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d’eséri bed in TABLE Il with the appropriate chl orofornates of formul a

C-COORerr].

33 -

20 TABLE |V [err]

TABLE |V (conti nuation)

10

15

25

30

34

CLAIMS
1. Compounds of the formula :

R'I

s | -
N N~— A—C0O0O —
q 3’ -C R

M

H N

N-Y

in which

- R, represents hydrogen, C,-C; alkyl, C,~C, cycloalkyl, aralkyl whose alkyl part
has from 1 to 5 carbon atoms, an alkoxycarbonylalkyl group or an (alkoxycarbo-
nylaryl)-alkyl group in which the alkoxy and alkyl parts have from 1 to 3 carbon
atoms; a carboxyalkyl group or a (carboxyaryl)alkyl group in which the alkyl part
has from 1 to 3 carbon atoms;

- A represents either (i) a methylene group optionally mono- or disubstituted by
a C,-C; alkyl group, by an alkoxycarbony! group whose alkoxy part has from 1 to
5 carbon atoms, by an alkoxycarbonylalkyl group in which the alkoxy and alkyl
parts have from 1 to 5§ carbon atoms, by a carboxyalkyl group whose alkyl part has
from 1 to 5 carbon atoms, by a group chosen from phenyl and benzyl which are
unsubstituted or substituted on the aromatic ring by C,~C, alkyl, C,~C; alkoxy,
hydroxyl, halogen or trifluoromethyl, by a pyridyl group, or (i) an ethylene group;
- R represents hydrogen, a C,-C; alkyl group, an aryl group or an aralkyl group
whose alkyl part has from 1 to 5 carbon atoms, the said aryl and aralkyl groups
being unsubstituted or substituted on the aromatic ring by hydroxyi, C,~C, alkoxy,
C,-C, alkanoyloxy, halogen, trifluoromethyl or C,-C; alkyl;

- Y represents hydrogen; a -~COOR, group in which R, représents a
C,~C; alkyl group; an aryl group or an aralkyl group whose alkyl part has
from 1 to 5 carbon atoms, it being possible for the said a}yl and
aralkyl groups to be optionally substituted on the aromatic ring by C,~C;

AR



-
L

[err] | 34

CLAI M5 1. Conmpounds of the formula: [err] 10
i n which - Rerr] represents hydrddgen, Clerr]-Cerr] alkyl,
Clerr]-Cerr] cycloal kyl, aral kyl whose al kyl part has froml to 5

carbon dtons, an aéﬂ‘li’d—x’yéh’-‘r b myF @R & @ oo i arhleah Fal KeR¥ERERSS  C.-C

nyl aryl) -al kyI graqnglr.n whi ch the aI koxy and al kyl parts have from1l to 3
car bon at ons; a ar boxyal k group or a (carboxyaryl)al kyI group in
whi ch t he alkﬁrﬁé’ﬁ their, 83 1t03carbon at ons; A
represents eiher (i) Conpiundsnadiondinapt |tﬁﬂald1)a:nmrlg- am dlv&wttsil twit ed

by err err. | K gr olp al koxycar 10se
al koxy part hge %Et &lycf‘roa{en, 5 %arﬁ%ﬁrﬁfgnl: Bé &R é‘f’é’oxyé’ar onyI al kyl
group in whi clsubhe:naddmnmtdl}rcildqﬁ group andpBi tl:sem:ita)myldltqg@caa bon
atons, by a c al r %ﬁ; 0 ’ﬁ% .

car bon at ons, ﬁ%eglt%?ﬁ #&%I%h%gg:n ro E'a“’h){?flyl an benz A k :&:érﬁr
unsubst i t ut edad Y&ulgélq%té?}‘mﬁ £ atrltﬁﬂeﬁlﬁt? tehg by C[err] Jerr] alkyl,

Cerr]-Cerr] 3al koxy, compounddy Hctordidip! ageN cad iaf,! UGPMRiHNGL by a
pyri dyl g_rou r i) an ethyl ene aroup - R re resents h:%/drogen
a Cerr]: B QST a7 GPOB: or éanP’éFﬂﬁP §r 8&p option-
whose al kyI paﬂ.ﬂyharmxidmatimseaambehyabﬁﬁs gricup Sin owhiyh ®)diar alkyl

%;glrjginZS q er%fg&ee%p#l}stqéut eoolr Upes Y tt_rﬁe%redsa Q:St.he aromatic ring by
cgmpounds according to Claims 1 to 3, in which
-A- represents a group -CH,~, or one of their salts.

15 5. Compounds according to Claims 1 to 4, in which R,
represents hydrogen, a carboxyalkyl group or an alkoxy-
carbonylalkyl group, R represents hydrogen, a methyl or
ethyl group or one of their salts.

6. Compounds according to Claims 1 to 5, in which R

20 represents a methyl or ethyl group.

7. Compounds of formula:

a) methyl (4-{4-[4-(aminoiminomethyl)phenyl]-1,3-thiazol-
2-ylamino}piperid-1-yl)acetate,

b) (4-{4-[4-(aminoiminomethyl)phenyl]-1,3-thiazol-2-yl-

25 amino}piperid-1l-yl}acetic acid,

c) methyl (4-{4-[4-(amino(N-ethoxycarbonylimino)methyl) -
phenyl] -1,3-thiazol-2-ylamino}piperid-1-yl)acetate,

d) ethyl (4-{4-{4-(aminoiminomethyl)phenyl]-1,3-thiazol-
2-ylamino}-piperid-1-yl)acetate,

30 e) ethyl (4-{4-[4-(amino(N-ethoxvcarbonylimino)methyl) -

phenyl] -1,3-thiazol-2-ylamino}piperid-~1l-yl)acetate,
£) (4-{4-[4- (aminoiminomethyl)phenyl] -1,3-thiazol-2~-yl-N-
carboxymethylamino}piperid-1l-yl)acetic acid,
g) ethyl 3-[N-{4-[4- (aminoiminomethyl)phenyl]-1,3-thia-
35 z0l-2-yl}-N-(l-ethoxycarbonylmethylpiperid-4-yl) -
amino] propionate,
h) 3-[N-{4-[4- (aminoiminomethyl)phenyl]-1,3-thiazol-2-
y1l}-N- (1-carboxymethylpiperid-4-yl)amino]propionic

acid,

* c L ] S *



(‘:[e~rr]-C[err] al kanoyl oxy, hal ogen, trifluoromethyl or Clerr]-Cferr] alkyl;
-. Y represents hydrogen; a -COORerr] group in which R2 represents a
Cerr]-Cerr] alkyl group; an aryl group or_an aral kyl group whose al kyl

part has from 1 to 5 carbon ators, 3§t~ bei ng possible for the said
aryl and 30 .aral royups e tlonall substjtute n the aromatic
(i %g by Jerr] 1 9. HP {4 IP anfinio (N-ethoxycarbon lgmfno)%thyl)-

a: ty: . or a -COR @&re]]cnygrbtm B nthhacblR2 - Iyﬂ[}r-ese(ﬂlégethdﬂyg!dz]bcﬁﬁrnédthyl-
al kyl ; or on moun ccor di
Caim1, in ?ﬁl%e# r% - @%@esen’%s]%r%é’b"%ante'- R roener eogfe selarn soap i%nal | y

nmono- sub§t i tuted qgmaur@]eag*r:gn@lmdtﬁ[ omye]| qﬁpﬁ'ﬁb%m slhyar Ggerin a
methyl growp, {RnGAENRNY YWY z&(c%ilé) 1%1?:!&“89’%&{ t::.omer e BHUP,
or one of their salts. Conmpounds accordi ng aiml, in

which Y 10 osids arley group COOR[err] and -A- represents an optlon-
al |y nonosubst igt.ut ed neldipRiel Giesdrdingheh oRleedd ¢Tamss 1 todaf,i nad for

5 in‘wnich O WWSK f Semmpuad” g%, fomRi Ry (1L 48 WhetBY ERER St

15 5. waplmgmm.dlhygimbﬂmds. lbulphhte n adetEtdl] drydrogen
represent § ghydiQy I r Kyl
group, R ?gpresen?ﬂ%ydr gé'g%é% netﬁg{)ggﬂagé %%ﬁégu%ho%?eéhe éol%ﬂ)t?]hel r
salts. 6. sulphmpma%cofmagate csuﬂwboxxatte 5, 21nﬂmw6m2ﬂ

represents a n'%h ofa tdd,hyd1$ @l'epte luZonate caRaeds et R,
a) nethyl (4-{4-[4-(am n0|mnorreth % 1, 3-thiazol -

2-yl ani no} pi pe zf 3'ac§? &Y ate, ?s€gr ate[4 tartrate, succinate,
(an1n0|nlnonethyhhﬂﬁﬁnﬂ]glﬂtékéﬁéﬁzOto?uﬁhesﬁSphonate, ascorbate or

?Eln ?2} Fllp?g%dné&ﬁe)r%%% C geiyd . al N frmt h Il:lor anic base, for example

phenyl ] -1, 3-t has
10. Process for the preparation of the compounds of

ls-m_l saddr ighich \dg axegodiuym salt.

formula (I), characterized in that it comprises the steps
consisting of:

20 (a) deprotecting the cyclic amine functional
group of a compound of formula (IX):

?1
S -

(m
NC

in which R, is as defined for (I) and Z represents an
amine-protecting group such as a benzyl, soc as to obtain

a free amine of formula:

I



d) ethyl (4-{4-[4-(ani noim nonethyl)phenyl]-1,3-thiazol-

2-yl am no} - pi perid-1-yl)acetate, 30 e) ethyl

(4-{4-[4-(am no( N et hoxycar bonyl i m no) ret3wl- -

phenyl | -1, 3-thi azol - 2-yl am no} pi peri d- 1- yI )acetate f) (4-{4- [4-
(am noi rfi nonet hyl ) phenyl ] -1, 3-thiazol -

car boxynet hyl am no} pi perid-1-yl)acetic aC| et hyl 3- [N-{4- [4-
(am noi m nonet hyl ) phenyl] -1, 3-thia-
zol -2-yl }- N- (1- et hoxycar bonyl net hyl pi Qe d- 4 yl

am no] pr opi onat e, h)

3-[ N-{4-[4-(am noi m nonet hyl ) p
yl }- N (1- car boxynet hyl pi peri d-

-1, 3 t hi azol -
am no] propi on| c aci d,

- 36 - i) ethyl 3-[N m no( N- et hoxycar bor{yﬂ)l m no) et hyI)
phenyl] -1, 3-thiazol-2-yl N-(l et hoxycar bonyl net hyl -

pi peri d-4-yl)am no] propi onate, or one of their salts. 8. Conpound
according to one of Clainms 1 to 7, in 5 the formof a racem c mxture or
an enanti oner igrwgg_%hofn is Lgeagfgﬁghsieor (19 Conmpound according to
one of Clainms 1 to 8, in whi ch the corrpound of formula (I) Isin the

formof a hydr ochMerd & "’-}‘F‘P&' & Pengyiratthe danzatechiohr SHh 10
sul phat e, di hpdr eg&&;ﬂlaowta R fw&mﬂrﬁm%&:&ﬁﬂites- sul phat e,

mal eate, fumarate, sul &B t pht halzgne- honat e col
gl uconate, citrate, s( h?‘grﬁ?‘?& r}:aj'“sben Ste, %*%ﬁ%t eSomp ‘Féat &
tartrate, Ssucfbmuéa (IXactate, glutarate, toluenesul phonate, ascorbate

or 15 alter ngg_?vel ﬁ | 36@’ }a!srg%qo%man \H:'Qﬁggnh%&Qgﬁﬁaﬁeﬁr degg_qgl ei'.tve oftN

al kali et al rocess for

prepar ati on oformulasnpounds of formula (1), characterized in that it

conprises the steps consisting of: 20 (a) deprotecting the

cyclic amne functional group of a conmpound of formula (I1):
X-A-COO-R (1)

in which X represents a leaving group such as a tosyl

10 group or a halogen, preferably chlorine or bromine, and
A and R are as defined for (I), in a solvent chosen for
example from alkanols or dimethylformamide in the
presence of an alkaline agent such as an alkali metal
carbonate or triethylamine;

15 (ii) or, by Michael reaction with an a,f-unsaturated
ester of formula

CH, = CH-COOR (2) or RCOO-CH=CH-COOR (3)

in an alkanol where R is as defined for (I),
in order to obtain a compound of formula:

R,

s
»/N
N

N—A—COO0—R

NC _ (v

RN O R O



-

[err] in which Rlerr] is as defined for (1) and Z represents

an am ne-protecting group such as a benzyl, so as to obtain a free
am ne of fornula: - 38 - - 37 - [err]
in which Rerr] is as defined for (1); when Z represents a .

benzyl, the de ofteicth i, (Rnand Rparmmras etbfiredyEahe(Rict i on of

chl or of or mat es; ylatin I | oynd
formula (111) (1) %l t Her i)yé\%ﬂr' ‘qug%n\%e{%elgj%?o%e Ia](:j)eglgva ve of
f ornmul a: Pinner reaction by reacting tpe nitrile (IV) in an acidic
medium in an alkanol in order to obtain the imidate salt
5 with which an amine, for example ammonia, is then reacted

in order to obtain the amidine of formula:

R,

S
rN
N

N— A—COO—R

H,N
(Mwith Y= H

NH

in which A, R and R, are as defined for (I), the compound
obtained representing a compound of formula (I) in which

Y is hydrogen, .
10 (d) where appropriate, reacting the amidine

obtained in step (¢),
(i) either w:j.th a chloroformate of formula:

 C1-COO-R,

in which R, is as defined for (I), in a solvent

15 such as dimethylformamide in an alkaline medium, for
example in the presence of triethylamine or an alkali
metal carbonate, in order to obtain the compound of

formula:

R,

s ,L_Cn—A—COO—R
\ A

N

HN

“SCOO-R,

RN T ) IIIII Il




XACOOR (1) in which X represents a | eaving group such as a

t.osyl 10 group or a hal ogen, preferably chlorine or brom ne, and A and
R are as defined for (1), in a solvent ¢h®sen for exanpl e from al kanol s
or dinethylformam de in the presence of an al kaline agent such as an

al kali nmetal repwssdmniaie @rcdmpaiind| afi frermiba (I) )imrwhigh ¥ cheptre-

t th t
Grrerr] = o GRIEE 5008 Hom iR Ficdk 1o 4R £ AOHIRA gor fThe & i
as defined for(id)) or with an deykarigig agent cwqlowad C3f-0oRyuin: whichr ]
- 38 - ' QI‘AQECPBAHeB:.ﬁQQ BB%H(]:) g 82adgf haegb{:QinQ)coxBEound of (C)

subj ecting the’resulti n:gbcorrpoun t Pi nner reactlion reacti ng

the nitril%e (I59rRtan(RLi éiPc‘”hichm?dl’{ﬁﬁ:F?P%F%ll *GPoR: i9F Rder® tRSbRaI n
the imdate salding asViddeihedhesr @) pe, for exanple amonia, is then
react ed ' order to PRl e it ate Of f%&ﬁ%oiysmg the corres-
ponding ester precursor obtained in step (c¢), for example
in an acidic medium in the presence of hydrochloric acid,
10 in order to obtain a compound of formula (I) in which R
is hydrogen, or one of their salts.

11. Compounds of formula:
R

O
S N N——L
I

)
NC

in which L represents hydrogen, a protecting group Z as
defined for (II) in Claim 10 or a group -A-COOR, A, R and
15 R, being as defined for (I) in Claim 1, or one of their
salts.
12, Pharmaceutical composition characterized in that
it comprises a therapeutically effective dose of at least
one compound according to one of Claims 1 to 9 in
20 combination with at least one pharmaceutical excipient.
13. Pharmaceutical composition in the form of dosage
units comprising a therapeutically effective dose of at
least one compound according to one of Claims 1 to 9, in
combination with at least one pharmaceutical excipient.
25 14. Pharmaceutical composition comprising from 0.01
to 520 mg of a compound according to one of Claims 1 to
9 in combination with at least one excipient.
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[’uerr.] in which A, Rand R err] are as defined for (1), the conpound

obt ai ned representing a compound of formula (1) in which Y i s hydrogen,
10 (d) where appropriate, reacting the am di ne obtained in
step (c), (1) either vmthachloroformp(ge of formula:
C-COORerr] in which Rerr] is as defined for (1), in a
sol vent 15 suchsas di met hyCbmpoamdsost formue : al kal i ne medium  for
exanple in the presence of triethylam ne or an al kali net al carbonat e,
in order to obtain the conpound of formul a: [err]
s r‘a N— A—COO—R
5 | 94
N
HN )
N-Y
10 in which

- R, represents hydrogen, C,-C; alkyl, C,-C, cycloalkyl, an aralkyl group whose
alkyl part has from 1 to 5§ carbon atoms, an alkoxycarbonylalkyl group in which the
alkyl and alkoxy parts have from 1 to 3 carbon atoms or a carboxyalkyl group in
which the alkyl part has from 1 to 3 carbon atoms:.

15 - A represents either a methylene group optionally mono- or disubstituted by a
C,~C; alkyl group; by an alkoxycarbonyl group whose alkoxy part has from 1 to
5 carbon atoms; by an alkoxycarbonylalkyl group in which the alkoxy and alkyl
parts have from 1 to 5 carbon atoms; by a carboxyalkyl group whose alky! part has
from 1 to 5 carbon atoms; by a group chosen from phenyl and benzyl which are

20 substituted or unsubstituted on the aromatic ring by C,-C; alkyl, C,-C, alkoxy,
hydroxyl, halogen or trifiuoromethyl; by a pyridyl group; or an ethylene group;
~ R represents hydrogen, a C,~C; alkyl group, an aryl group or an aralkyl group
whose alkyl part has from 1 to 5 carbon atoms, said aryl and aralky! groups being

optionally substituted by hydroxyl, C,-C; alkoxy, halogen, trifluoromethyl or C,-C;
alkyl; '
-Y represents hydrogen; a -COOR, group in which R, represents a C,-C; alky!
group; an aryl group or an aralkyl group whose alkyl part has from 1 to 5 carbon
atoms, said aryl and aralkyl groups being optionally substituted by C,-C; alkyl; or a -
COR; group in which R; represents C,-C; alkyl;

or one of their salts
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v &

2739 - representing a conpound of'?'f"o"r'rr'ul a (1) in which Y repre-

sents -COO-Rerr] and Rerr], Rerr], Aand R are as defi nedfff: ey \SH,

(ii) or wisth an acyl ating agent such as C1-CO-Rerr] in WhIC THIS &HAS BEEN
is as defined for (I) in order to obtain a compound of nul BEALAG
which ¥ represents -CO R err] or Rerr], Aand R be| ng as defTned tor
(n; (e) where appropriate, hydrolysing the corres-

pondi ng ester precursor obtained in step (c), for exanple in an acidic

mediumin the presence of hydrochloric acid, 10 in order to obtain a
conpound of formula (1) in which R CompanmyhySANOFR, or one of their salts.
11. Conmpounds of fornul a: [err] in which L represents
hydrogen, a protecting group Z as defined for (I1) in daim11l0 or a

group -A-COOR A, R and @Bﬁﬁmtdwmnﬂmmt DERIVATIVES, Cl ai m 1, or

one of their salts. har maceuti cal QN)OSI tion

characterized in that ﬁﬂ%ﬁﬁ%‘:%'rﬁ'ﬁ"ﬂ@ﬁﬁf’mg @Ngffectl ve dose of

at | east one 00rmWAhm@E"LﬁneﬂLfcomesmoﬂsﬂcmmmmdamew0

conmbi nation with at | east one pharnmaceutical excipient.

Phar maceuti cal conposition in the form of~-dousage units corrprl sing a
therapeuti cal Iy of T CaNMARYSEE FHEFTECHNICAE BENTENT ORTRAEIVERTRIN' 0. 1 O
one of Clainms 1 to 9 Ination wth at | east one pharnmaceuti cal
excipient. 25 14. Phar maceuti cal conposition conprising fromO0.01

to 530 ng of a conpound according to one of Clains 1 to 9in
conbination with at | east one excipient.

The invention concerns compounds of formula

R,

s |
N N— A—COO—R
\
N

®

H,N

N-Y

in which R, A, R, and Y are as defined in claim 1.

No fig.
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40 - 15. Conmpounds of fornul a: "‘LA{‘EMENTSHEET go in
whi ch - Rerr] represents hydrogen, (er|f]-Cerr] alk f
Clerr}-Cerr] cycloalkyl, an aral kyl group whosg| Date:. .5..APR.yé95ar has
from1l to 5 carbon_atons. an al koxycardanyl al k¥l ot AW Ci—the

--l_'__‘ il!_ﬂ!!- P 3“.’. -!!.a 2 Y £ BANE ... - ..:}._'. Y
al Kyl and al koxy R e TION s, SARATTICAE - CREoRT NG COmANG i, L
- Arepresents either iR Fh?f' il br’cﬁu‘f)e% A9 74 aSFer?oﬁ'B ngy GF§UB§'E+Y%R ed
by "a C epf] 2€Pan.n}a élphkenyl thijpzzdlje oxs avébk yaar thajit gaDtd, oS e
al koxy part has gl o bo o by rbon | kyl
group in which t%e gh% fc’rd EFWF:%& Elug’%ar sdhat\fggf ?%EQEX%Q %t%%/ﬂ%
atons; by a car bS?ﬁPR?Flgﬂéuﬁf’m Kshembart has from1l to 5

car b0_n atonss by a gr OUpmaoa%&ptama\sprmythang;rme et 35 89ffer
substituted or ugsubst |tthut ed t he aromatic, b errt %

Clerr]-C[err] al kBS®, © :f]y'iﬁ’cﬁ&ﬂleh ?Bb‘é?‘ut %/rr’“ ‘ﬂ?l

pyridyl group; ostamcethsl elaadgroup their uaeibee@s&sephsnh;d@b@maﬁ
Cerr]-Cerr] a g p y. whose
al kyl part has f§¥h??[£%gg cgzr"g%%aat %ﬂrréi!sI c &%ﬁﬁég Jc:ihara tlg?%uh% Dei ng
optional |y substarupE§instryfpoxhe é{-@?ﬂmmﬁfc@mi] %Imﬂex of

trifluoronmegbyl ereC eglircéiaﬁééé:.ns I::b/ﬂ:déw (GP  IIb/IYTAPPT eSKSisS

hydrogen; a - COOR2 presents a C.err] - err al kyl
y 9 pargz.cugarfy, the s Jec E the present i vehti J.; newy

inhibitors of platelet aggregation which are antagonists
of the GP IIb/II.Ia receptors, of nonpeptide satructure,
which are active via the parenteral and oral routes.
15 Platelet activation and aggregation are
' associated with pathological states such as disorders of
the cardiovascular and cerebrovaéc;ular syétélh such as one
found in thromboembolic disorders associated with
atherosclerosis and with diabetes such as unstable
20 angina, cerebral attack,  restenosis foilowing
angioplasty, endarterectomy or f£itting of stéﬁts,"ﬁith.'
rethrombosis following thrombolysis, with 'infarctioﬁ,
with dementia of.- iéchaemié origin, with periphera.i
arterial diseases, with haemodialysis, with auricular
25 fibrillations or alternatively during the use of vascular
protheses, of aorto-coronary by-pass, but also with
osteoporosis, with cancer and with metastasis or with
glomerulonephritis. .
The contribution of the platelets to these
30 pathological processes is due to their capacity to form
platelet aggregates or clots, in particular on the
atherial walls damaged following rupture of the
atheromatous plagque.
Platelets are known to play an essential role in
35 the maintenance of haemostasis and in the pathogeneses of
arterial thrombosis. It has been demonstrated that the
activation of the platelets increases during coronary
thrombolysis which can affect reperfusion and lead to

reocclusion of the artery.



-

group; an aryl group or an aral kyl .group whose -al kyl_part has from1 to 5

car bon . atonms, said aryl and aral kyl groups |[bgks0 Lonart )
substituted by Cferr]-Clerr] alkyl; or a - B '5'?‘?%' bUpEER \Whi ch
Rlerr] «represents Clerr]-Clerr] alkyl; or gng,,of ZEGAPRSMS

SUBSTITUTED 4~-PHENYLTHIAZOLE DERIVATIVES,
PROCESS FOR THEIR PREPARATION AND
PHARMACEUTICAL COMPOSITIONS CONTAINING THEM

SUMMARY OF THE TECHNICAL CONTENT OF THE INVENT IdN

-The invention concerns compounds of formula

R,

l
8 - —CO0—
\ Z/N—CN A—CO0—R

M

H,N

N-Y
in which R, A, R, and Y are as defined in claim 1.

No fig.



