; e3euer " a<cFcfe6eTeU P 26 Decenber 2002 5 10 5018571pct.203 WD 00/ 05207
PCT/EP99/05161 Substituted phenyl am di nes, pharmaceutical conpositions
cont ai ni ng these conpounds and processes for prepari ng26Deceitber 200de of
protection of WD 96/ 33970 i ncl udes phenyl am di nes of general fornula R2 O
1511 NCXY ZCOORS R 4 3 20 wherein +nter alia R1 d
Cl_4- al kyl oxycar bonyl group, an aryl-Cl_3-al kyl oxycar bonilmmmmumm”m group
of formula O025 Rb ~ ~ C ~ (HCRa) -OQ 30 wherein Ra denog%a6 hydr ogen
atomor an al kyl group and Rb denotes an al kyl group or a 3- t0%7- menber ed
cycl oal kylSQk&RipLpat t 2@3gh no such conpound is described in so many words
inthis p i lication. 35 26 Decenber 2 S now been
f ound tha?héﬁ§n§%§%§?anidines of general f ornu 1 g%%/EP%94g§1
N-CH2CO-ORS (| )

5
Substituted phenylamidines, pharmaceutical compositions
containing these compounds and processes for preparing
them
10
The scope of protection of WO 96/33970 includes
phenylamidines of general formula
R2
0
15 0l
HN N c X Y Z CO-OR5

20 wherein inter alia R' denotes a C, ,-alkyloxycarbonyl
group, an aryl-C,,-alkyloxycarbonyl group or a group of

formula
0] O
25 RQ__C47 Q§>C___
\O-— (HCR®) --o/

30 wherein
Ra denotes a hydrogen atom or an alkyl group and
Rb denotes an alkyl group or a 3~ to 7-membered
cycloalkyl group, although no such compound is described
in so many worde in this published application.

35
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2 2 _ 10 wherein ' R6 denotes a C _| e-al kyl oxycar bonyl or

phenyl O _4-al kyl oxycarbonyl group, R~ denotes a hydrogen ato Q

Cl _8-al kyl, ~C4_~-cycloal kyl, 15 phenyl -Cl1_4-al kyl or Q% oup
wherein RB denotes a Cl_4- aIkyI Cl_4-al koxy, C3_ -cycloalkyl or
C4_.,-cycl oal koxy group and 20 R9 denoted a hydrogen atomor a Cl_4-al kyl
group the tautomers, stereoisoners and salts thereof, particularly the
physi ol ogi cal |y acceptable salts thereof with inorganic or organic acids or

bases, have.gv al.uabl.e col aqperti referably
antrthronbogﬁcﬁg fec s%%? fﬁngeﬁﬁa% ”@ﬁt?@“%’raﬁ- GTES egggﬁﬁﬁﬂnds of
t he above gépemalafornula |, the tautoners, stereoisonmers and 30 salts
thereof, particularly the physiologically acceptabl e salts thereof with

i norganic orléﬁganrc aci ds or bases, pharmaceutical conpositions containing
t hese conpoun their use and processes for preparing them 35 Preferred
conpounds of the zbovye generaI fornula I ose wherein r 26 Decenber
2002 - 3 thlm suk 3 |n t CROGH L OR parthqbarly
t hose conpourlds FB denotes é %f ~e- oxyca?%?)nylrI

phenyl C _~-al onxycarbonyI group and R denotes a hydrogen atom a

G _e-al kyl, ~-cycl oaltkyl or phenyl-d _,-alkyl group, the tautoners,

st ereoi somers and salts thereof. Partlcularly preferred conpounds of t he
above general formula | are those wherein R6 denotes a

C _~2- algkyl wageaikonyl or phenyl G _2-al kyl oxycar bonyl group and R~ denotes

a ClL_8- alkyﬂ dené%%s a?yihsgékﬁllgxyggrbonyl or phenyl-

C,.-alkyloxycarbonyl group,

R, denotes a hydrogen atom, a C, g -alkyl, C,,-cycloalkyl,
15 phenyl-C, ,~alkyl or R;-CO-OCHR,-group wherein

Ry denotes a C, ,-alkyl, C,,-alkoxy, C,,-cycloalkyl or
C, ,-cycloalkoxy group and

20 R, denotes a hydrogen atom or a C, ,-alkyl group,

the tautomers, stereoisomers and salts thereof,
particularly the physiologically acceptable salts thereof
with inorganic or organic acids or bases, have even more

25 valuable pharmacological properties, preferably anti-
thrombotic effects. ' ‘

The present invention relates to the compounds of the
above general formula I, the tautomers, stereoisomers and
30 salts thereof, particularly the physiologically acceptable
salts thereof with inorganic or organic acids or bases,
pharmaceutical compositions containing these compounds,

their use and processes for preparing them.

35 Preferred compounds of the above general formula I are

those wherein



the tautonera, stereoisoners~and salts thereof. Mst particularly preferred
rconpounds of the above general formula | are those wherein R6 denotes a

CS sz' al kyl oxycarbonyl group and R~ denotes a O _, - al k38 DgeeraBen2Q02c| oal ky|
group, the tautoners, stereoisonmers and salts thereof. The follow ng are
mentioned as exanples of particul arly _preferred conpounds: 26 Decenber
2002 - 4 (1)

4-(2-[[ 4- (octyl oxycar bonyl am di no) phenyl ] am nocar bonyl ]-ethyl]-1-[ (et hoxyca
rbonyl ) met hyl ) - pi peri dine, (2)

4- (2-[[4- (hexyl oxycar bonyl am di no) phenyl Jam no 5

b 1] - c 1 [ h I thyl ] - pi i di
AT 1] 4 (P PHRP LRI SRR S i P CEhechyPoethgny - 1- [ (met hoxyc
arbonyl ) met hyl ] - pi peridine and 10 ' (4)
4-12-[[ 4- '%‘icp@)c% I j b |]-ethyl]-1- th
ar Lom[/l[)%ﬁ%@?}@%?%g??g?ﬁg@g‘n the sgbtysv}t ee?gg?.r igyAz:cgrd%/n]g to['gg e
i nvention the new conpounds of general fornmula | are obtained, for exanple,
by the folgodenbtd® hod:c,20-48RGYbRYcA urs- ¢fheafgpieral formula HN (11).

25 Rs wheregin i.s as hereinpefore defined, wth a conmpound of general 30
formul a HO1- %@%@"T@ gkopp apd) ) 35

R, denotes a hydrogen atom, a C,  -alkyl, C,,-cycloalkyl or
phenyl-C, ,-alkyl group,

the tautomers, stereoisomers and salts thereof.

Particularly preferred compounds of the above general

formula I are those wherein

R, denotes a C,_,,-alkyloxycarbonyl or phenyl-
C,..-alkyloxycarbonyl group and

R, denotes a C, ;-alkyl- or C, ,~cycloalkyl group,
the tautomers, stereoisomers and salts thereof.

Most particularly preferred compounds of the above general
formula I are those wherein

R, denotes a C;_,,-alkyloxycarbonyl
group and

R, denotes a C, -alkyl or C; -cycloalkyl group,
the tautomers, stereoisomers and salts thereof.

The following are mentioned as examples of particularly

preferred compounds:



26 Decenber 2002 - 5 wherein R, is as hereinbefore defined, or a reactive
derivative thereof and 5 optionally subsequently converting the group R~
into a hydrogen atom Exanples of reactive derivatives 26fDexeathep 2002 of
general formula Il1l include the acid chlorides, acid azides, mxed 10
anhydrides with aliphatic or aromatic eatbexylic acids or nonocarbonates,

i m dazol i des and esters thereof such as the alkyl, aryl and aral kyl esters,
e.g. the nmethyl, ethyl, isopropyl, pentyl, phenyl, nitrophenyl or benzyl

esters. 15 The re ctk&n i s expediently d out in a solvent or mxture

carrie
of solvents ($dch-de- €ﬁ§P@ﬁ&LﬂﬂX9qﬁm9n£1QWﬁqﬁﬂqkﬁhﬁﬂﬁ%ﬁﬁmlno'
di met hyl sul phekbe®) 1besrene - 1t-dl (e&hoxySr®oaanzeitthy It jety Sl fng an,
pyridi ne, 20 pyridine/ nmethyl ene chloride, pyridine/dinethylfornman de,
benzene/tetrahydrofuran or di oxane, optionally in the presence of a
dehydr ati ng(ayeat [2e.[§4 -i(hekipd ogyesebonydfamisidma)yhexhytIdraofiorarat e,

t hi onyl ¢hl of] kN hl orrQsi I hi jid,_ e phoni c
aci d, 2% p-§%?§8ﬁgglrgﬁgﬁﬁg gc#8§%%%%§€ﬁ§?ﬁgﬂﬁﬁF%ﬁ?ﬁpﬂdégi%ﬂgspﬁg%us
pent oxi de, N, N -di cycl ohexyl carbodii m de,

N, N -di cycl phexyl ¢acpodi i Abdoh Nxhrdr-oxysuesitiifcdPhenyl] amino-

2- (1Hbenzotri azol -1.1,3,3-tetramet hyl -uroni ym sal ts, ] ...

NN+ car borRaPPRY Ik BEBY IR A LRRBRg R ARGy we byl -piperiaine

2- chl or o- 1-améhyl pyri di nium i odi de or tri phenyl phosphi ne/ carbon
tetrachloride, optionally in the presence of dinethylam nopyridine or

1- hydr 0Xy- benzotri azol e ‘and/ or a base such as tri et hyl am ne,

N- et hyl - di i é&pr 6pyRaililte (oppyildkreavbonydemidlinol phemydiemime- expedi ently
at tenperat € -10_an ey : etween 0O
and 120C. Hégﬁ%gggﬁggghg%gzﬁ;g<*%ﬁ§bggggggég??yg%%§ rgP Hi%¥ﬁ$ﬁégbroup R,
into a hydrogen atomis expediently carried out either in the presence of
an aci d sucinhasthydeathsoeherased, sul phuric acid, 5 phosphoric acid,
acetic_acid, trichloroacetic acid, trifluoroacetic acid or m xtures~thereof
or in e presence of a base such as |ithium hydroxi de, sodium hydroxi de or
pot assi um Wydcoxdiegi o atsei iabéetsohvehe sewhcampwands, ofagentmeiihanol ,
wat er/ et hanﬁérméga%t 8141 SOPLPRaA0! sorethangh e, ebhaRAk: following

wat er/t etrahydrofuran or water/di oxane at tenperatures between =10 and
120C, e.g. @@th%ﬁberatures bet ween anbi ent tenperature and the boiling
tenperature of the reaction m xture. 15 Moreover, the conpounds of general
fornula | obtai hed nmay qﬁéioqﬁll¥ be resgl ed iTto their enantioners and/ or
di ast eFQoner §2Chi Feht FORRAUAR, @ n@2PoF 8 TRUSM Por exanple, cis/trans

m xtures may be resolved into their cis 20 and trans isoners, and conpounds
with at | east one opti cal active carbon atom nay be separated into their
enantionmers. Thus, for exaRple, the cis/trans m xtures obtained may be 25

resol ved by chronat ography A% e cis and trapsy)soners
HN NH,

25 |
R

wherein
R, is as hereinbefore defined, with a compound of general

30 formula

HO-CO—_‘CHJﬂQ'—_<<::>h—“THQCO~OR7 (I1I1),

35



t hereof, the conpounds of general fornula | obtained which occur as
racemat es may be separated by nethods known per se (cf. Allinger N. L. and
Eliel E. L. in "Topics in Stereochem stry", Vol. 6, W/ &y DecembscRetze,
1971) into 30 their optical antipodes and.conpounds of general fornula I
with at least 2 asymmetric carbon atons nmay be resolved into their

di astereoners on the basis of their physical-chem cal differences using
nmet hods known per se, e.g. by chromatography and/or fractional

crystal lisatypfyed® and, if these conpounds are obtained in racemc form
t hey 26 Decenber 2002 may subsequently_ be resolved into the enantioners
as nenti onedfadévés ﬂ?é’eéﬁé?ﬁﬁ%r‘%e%%‘ée%f ePErabryasepyrategimptéyeum 5
separati on ath&résfl apltases or by recrystallisation froman optically
active solvent or by reacting with an optically active substance which
forms salts or derivatives such as e.g. esters or amdes with the racemc
conpound$ pamtienally subseqeedtipecanvevatied déei gabueR,1Onbo al cohol s
t her eof anqlftﬁ%éﬁi&% he diastereomeric mxture of salts or derivatives
t hus obtained, e.g. on the basis of their differences in solubility, whilst
the free anti podes nmay be rel eased fromthe pure diastereoneric salts or

derivatives ﬂi&éﬁﬂl@a@ﬁ]ﬁ o%&étﬁwi t?@fﬁvﬁgfﬂé@ ﬁ%%bﬁ@ghﬁa 3¢t ige@easids in
conmon use are e.(g. e | nd L-fornmns, rtaric acid _or _

di benzoy! ta?“trca?“ﬂtlgaac%? ‘d?%f‘fcg? y‘F?%r?‘é’r‘gccéiPH}dﬁﬁn gcidi gzifggsdemicesti d,
canphorsal plothiydaicies with sl tphst e aspardmat aci dapbogyrliicC aedids. ofn
optically a?r{dn"o%a%!bc%cﬂeémyi&fdié’%lE&’egxﬂﬁ' Ssé’“}sol'-_hé'r%b%e%th | gnd an
optical |y aCtiVe acyl group Th am des, Tor exanpre. may be-a° U a5

(-) - ment hyl dhec aldkarlyl .amol taed ralkyheesoapsundsgof ther mekhayll , obt ai ned

may be 25 capypnted ddhhe, SHAS, T Neseahy1 P%i&f&#ﬁéh 17 8¢ BAaL{Rceuti cal

use into the physiologically acce%{abl e salts wth inorganic or ofganic
aci ds. Aci d§SHfi¥eéh may be used for this purpose include for exanple
hydrochi®ri c acid, hydrobrom c acid, sul phuric acid, nethanesul phonic 30

20 d, FartadPe FERF PP REPE RorGtEr o] 75% nbA nBuPbRBBEnGE of
formula | tmistobteaiofedcdortieis suadardnxyegiplegne tdleyombgesubsequent Iy, i f
bases.  part CeErTy TParm e T S Sl ad e RO g B PO
t he physi ol 6ilezrbgngesept d15te W FUHAOfPYISHAARMM e bases for this
10259 neLyia i el ep i i oyl i spen i
Lr1 et hanol aRERESIPAE S EDYAE AL 199n HICE T o THIE Bhe kbt heal
conposi t i onpresenaeniiig aa dedvycatd ras agesdr,i kedy aboveclor propyscel ofi cal |y
socepl o SeLbutgOehE b, WOl Lt Dot dinere o e
of a conpoufiilggogédanehedudibpbye icordepaisthpnepHahrrRt3¢H: conposition
whi ch iz supt abhBehabullbfbhiiRd 24 Or YHRIYPgHEH 1easas o¥idadj ch smal ler or
Larger cel | Agg g o S e - ey o Hy T AR S §e | VOl ved
N,N'-dicyclohexylcarbodiimide/N-hydroxysuccinimide, 2- (1H-
benzotriazolyl)-1,1,3,3-tetramethyl-uronium salts,
N,N'-carbonyldiimidazole, N,N'-thionyldiimidazole,

30 2-chloro-l-methylpyridinium iodide or
triphenylphosphine/carbon tetrachloride, optionally in the
presence of dimethylaminopyridine or
1-hydroxy-benzotriazole and/or a base such as triethyl-
amine, N-ethyl-diisopropylamine, pyridine or N-methyl-

35 morpholine, expediently at temperatures between -10 and
180°C, preferably at temperatures between 0 and 120°C.



The present invention futhernore provides a process for preparing a

phar maceuti cal conposition as described above in that a conpound as

descri bed above is incorporated in one or nore inert c&Zpfesembend0e?

di luents by a non-chem cal nethod. The conpounds used as starCing materials
are known fromthe literature in sone ¢&sés or may be obtai ned by net hods
known fromthe literature~(cf. the Exanples). 26 Decenber 2002 -. 8 a As
al ready nentioned, the new phenyl am di nes of general fornula | and the
salts thereof, particularly the physiologically acceptable salts thereof

w th inorganic or organic acids or bases, have val uable properties. Thus,
when admi nidterBPsadIent qorversiebrRburis Ffoweer dnticosmilysriogstoduce

hi gh anfl_ | @it@ml h_aigé_ ;é}@é&i@{@&awﬁﬁiéz&r?%?tw%ﬁ frhﬁchel resence of g
aggregation-inhibjting conpou - - 4-am di nophenyl”)  am nocar bony
ethyl] -1- &t %?n apﬁ"ﬁmc?m%&t{ ASu]d&‘glﬁfbe%ﬁ% WD 96/ 33970.
Thus, the mdwgpiemiardidesaitgenarial, ftarimdldbdoarst ideasial t s t her eof
have val uahl r.yacol.agj cal. pr | t, Qnl y. an_ anti-inflamatory

ef f ect andt&éﬁﬁg‘ﬁq%%rté%efafaéelc %ﬁq{)lo%tgﬁfe%&e{lcﬁﬁ?%fn ut hatts cul arl y

ant i t hr onb@iesergst icdggr dgateorsuaindia driddriom fetdasicigies- isddibint i ng ef fect s.

For exanpl @y drid iflea &8 g H R i SOMRPUWN G A 1 Y@lent
adm ni stration of the conpounds, of 'Exanpl es 1 Eflegglpound B) and 1 (1)

f I

(compound G Fh&akegemetish/artanias atad «conpared with the

pl asneL @ oneatiergltiisoip rap a0 IR o wikt harafll elethaddo1gdni ni strati on of conpound A
After the oral m ni_stration of 7. / k f the test conpounds to Rhesus
nonkeys, tﬁ'g%ggg(cé&%ﬁaz‘ﬁd%ﬁ %a&r?ﬁoy%%eﬁ%dﬁ‘oﬁ?@eplag:sﬁ&q%sr & ed 4, 8,
12 and 24 betwseaf -0 angt 1RéCchber. 2062 tegperatimracdmbeitstecat i on of the
subst ance. 4ot R S 'f%mi’: Mas ol i_th ensi on of
human thror?bx%éyslgsr&ie%‘p%{iggnﬁg%a%?do I Bﬁ SZHFQ%gQ%E?%-tyr%lf%ZZ%’)%DaS | i gand.
The free ah§ac&dRA MlgaNdei-s separated by 5 centrifuging and quantitatively

deternmiqned by scintillation counting. The concentration of conpound A is
calculated, fromthe antity of bound |igan sing.a calibratiqn curve. 10
For “this. pliPBEEehonbhenBBRoRedia bin SEPEAPIn TR d g L, SPLOSRRIRAGY

ant i coagul apeédoniailhyt besodiswiveid iate thenzl ecantdptueatsi and/d3 Mol /1) . The
bl ood is cgatr.d r 1 . t : t up at ant

pl at el et - rlagh%%gg%&e%g@%gl gle%g%%\glgg h‘%%glﬁgglfgggl gﬁg%d ?égshar ply 15
cent ri f uge@ixafplggaica s{ittrapgomixguaegd ma¥ bapseratisd phapecbeipoed spl asma

(PPP) dJgs I gRBYeGankok sbiereal bkaaabba?oauagew&eﬁ ael ¢uhati Bget he
concentration, 5 ~,1 of ,a solution of conpound A is added 20 to 995 ul PPP
(final conBBREFELL¥N2EEAECNRBEPEN. 2EGR: RE ESnﬁFB?rBFefihilE‘tﬁl L8R&Tare

di | uted w &haRPRotmera.final concentration of 2.5 nnol/1. To 150 ~.1 of

pl asma sanpl e from Rhesus nonkeys or 25 calibration curve plasna are added
10 ~,1 of 'HBIBU 52 (final concentration 10 nnol/1), 10 ~,1 of 1 C sucrose
(370 Bq) ahBuse for ekapRpean§henheify/krapne MixrueabapblainednBp¥nbe

t enperaaf ur eekBlvad ByNBhesmatbgRaph¢ $AEB! EReakesCRAHT ithHaediabmd@80 X g
for 5 ninu%ggrgg ,tgﬁesggggggkggtof general formula I obtained which
occur as racemates may be separated by methods known per
se (cf. Allinger N. L. and Eliel E. L. in "Topics in
Stereochemistry", Vol. 6, Wiley Interscience, 1971) into
30 their optical antipodes and compounds of general formula I
with at least 2 asymmetric carbon atoms may be resolved
into their diastereomers on the basis of their
physical-chemical differences using methods known per se,
e.g. by chromatography and/or fractional crystallisation,

35 and, if these compounds are obtained in racemic form, they



30 is renoved. 100 ~1 of the supernatant are m xed with 100 ~1 of NaOH 0.2
mol /1, 15 ~. 1 of HCL 5 nol/1 and 2 ml of scintillator and the "Hand 1°C
radi oactivity is nmeasured quantitatively. The pellet is26@Pesesrhber2002 200
~.1 of NaOH 0.2 nol/1. 180 ~.1 thereof are mxed with 15 ~, 1 of HC1 35 5
mol /1 and 2 m of scintillator and the *H and 14C radioactivity is
nmeasured. The residual plasnma renaining 26 Decenber 2002 - to in the
pellet is determned fromthe 14C content and renoved. The quantity of
bound ligand is determned.fromthe “H content.,The quantity of bound
ligand is pl'Otted" aSﬁHSPg%HeB‘SOHESH%Vsﬁ 651%& thie ® %Pi%ﬁ‘rog}e?éogn FFrve

pl asma. 5 Theerbhoradr abpwa.of conpound A in the Rhesus plasma is
calculated fromthe quantity of bound ligand in the rel evant plasm sanple
conpared with the calibration curve. 10 The fol |l ow ng~Tabl e contains the
resul ts: subBR@neeaBhiomersare PrERferabhyofepagatad RY[ sMlumr8hcons. of A

in[nM 51 at 96nAohNchidhl, pR4BAL 7438R893BL3344¢81316LEALE3 ehp2 I n

view of their IO|Q$IC§| roEertle t he new conpounds 15 .,of general formula
| accordi ng 3% PRI FALERt fOht ¥RISPREERE pAYsPY| SGREALPY HdEBpeRbl e salts are

sui tabl e foropt Dbal Dy actprevenbsngndesenser Forwmbi ghlkarger or smaller
cel | aggrega iqgéagfgur or in ghéch ceg -ngtr%xaigéeéactkﬁnﬁgare I nval ved,
e.g. in coMo%?ng or %?e%%%?i%g veRous® aRt® 28" afP'er FaI YihifonfosE8cemic
cer ebr ovascutempaelisdaspsrt pohhanty yachds| asdstheandt dvatafladerivatives
arterioggl ergsi sy O LOPORESESE AN UsByar geLAS! e Sq2fdeERbohkeaL NY

genetically caused or acquired disorders of c I nteractions wth one
anot her or WiPHWe? | of s?31e? wesdewbrabiees they abkadnedyi gafleohothe

paral | el thesapys idf HESDLYSESrarweay 1hbsbDEbY1i€, ORhYBBEULRE free

I nterventions such. as traggl umgal a&g%]ggl asﬂtl% or_in thettreat ment of

states of sHItIEPULHT iTRY P o abdF ahtP T nf PEART T gt astereomeric
salts or derivatives by the action of suitable agents.

15 Optically active acids in common use are e.g. the D- and
L-forms of tartaric acid or dibenzoyltartaric acid, di-
o-tolyltartaric acid, malic acid, mandelic acid,
camphorsulphonic acid, glutamic acid, aspartic acid or
quinic acid. An optically active alcohol may be for

20 example (+) or (-)-menthol and an optically active acyl
group in amides, for example, may be a (+)- or
(-) -menthyloxycarbonyl.

Furthermore, the compounds of formula I obtained may be
25 converted into the salts thereof, particularly for
pharmaceutical use into the physiologically acceptable
salts with inorganic or organic acids. Acids which may be
used for this purpose include for example hydrochloric
acid, hydrobromic acid, sulphuric acid, methanesulphonic
30 acid, phosphoric acid, fumaric acid, succinic acid, lactic

acid, citric acid, tartaric acid or maleic acid.

Moreover, if the new compounds of formula I thus obtained
contain a carboxy group, they may subsequently, if
35 desired, be converted into the salts thereof with

inorganic or organic bases, particularly for



26 Decenber 2002 - 11 For fighting or preventing the abovenenti oned
di seases the dosage is between 0.1 ~, g and 30 ng/ kg of body weight,
preferably 1 ~, g to 15 ng/ kg of body wei ght, taken up 2®&Decembes2@0Ziay. For
this, the conmpounds of fornmula | prepared 5 according to the invention,
optionally in conjunction with other active substances such as thronboxane
receptor antagoni sts and thronboxanegsynthesis inhibitors or conbinations
t hereof , ADP-receptor antagonists, clopidogrel, ticlopidine, serotonin
ant agoni sts, 10 a-receptor antagonists, alkylnitrates such as gl ycerol
trinitrate, phosphodi esterase inhibitors, prostacycline and the anal ogues
t her eof phhirliacealtiicads wwichimo tthe physiclegbsz] Lyratcapsablst r ept oki nase,
or anticoagul ants h [ r . i e rotein C
T5 vitaRPRCR CFEeRl e L it phodt? £ M0LS Biptioce Bielial okl
act i vat egawmpdet spditgc hydroxide boatrasipse hvdroxide: R¥ginineone or nore
nert cgpueBhbaPabnd el WhARAAMl | WMitha Lnid lagern starch,

g se, mcrocrystalline cellul ose, nagnesium stearate, 20
pol yvi nfrpgehanppdamdnecitric acid, tartaric acid, water, water/ethanol,
wat er/ gl ycerol, water/sorbitol, water/polyethyleneglycol, propyleneglycol,
st earyl al cohol, carboxynethylcellul ose or fatty substances such as hardened
fat or Shet pbeeent xinwerd itdnepdebd, pravidey arltd raleu2s cgdl epmpropirtdpansat i ons
such as ' o | et.s S rs, epsi ons,,.sol utions,
sprays ngh%grﬁg@?t%%og'&oﬁﬁeg%oﬁfggmp%é(ﬁx&abﬁ%% gg%ar%ep ?‘ﬁ%g?\g%%l“f%liyl | ustrate
the 30 mpoveptable nprle: fas ldgscriBéd Delcend erptZ@iallyl Rogftiegarditomnef t he
startingrcogygqu%&:Eépgﬁj%sl gd?-$h§¥ﬁhg%¥§arbonylanidino)-aniline 5.1 ¢
of 4- (h&xyl'axycal Donyidhi G Rof Al PF obenzehe 'are hydrogenated in 100 m of
tetrahydrofuran in the presence of 0.5 g of palladiumon activated charcoal

at anbi p]t 10 tenperature unger a hydrovg,e ressure of 50 psj. Then the
cat al ys& ?SP’F%‘?T%%&r’(Yf“std@f‘i REFRET RERG: USKe Of i ?t?‘é‘[‘%o‘?rgl &ncent r at ed
by evapaestidbed MIvd brSpeep@Pify0f prinelabeuREcH@l 868mpds A3 dnSiwhiiea gel ;
cycl ohexane/ ethyl acetate = 15 1:1) The foll ow ng conpounds are obtai ned
anal ogoti§l §ut rBG ks fLahsgng 19T LYNARN NG S4EBRGF akt HHOD SHRLilRE Rf
val ue: Qr25a£%é,} i & 19@lggreyat Phexanehat W Ragtaherx 1iddedadrions

4- (et hoxycar bonyl am di'no) ~ani | i ne
aré involved.

| act ose, uco i

The present invention futhermore provides a process for
preparing a pharmaceutical composition as described above in
that a compound as described above is incorporated in one or

more inert carriers and/or diluents by a non-chemical method.

The compounds used as starting materials are known from
the literature in some cases or may be obtained by methods
known from the literature (cf. the Examples).



25 Rf value: 0.35 (silica gel; nmethylene chloride/nethanol 9:1) (3)

4- (benzyl oxycar bonyl am dino)-aniline Rf value: 0.35 (silica gel; nethylene
30 chl ori de/ net hanol / conc. aqueous anmonia = 9:1:0.1) 26Beqomben®0022002 -
13 Exanple Il 4-(hexyl oxycarbonyl am di no)-nitrobenzene 5 2.8 ml of hexyl
chloroformate in 80 m of tetrahydrofuran are added dropwi se to 3.5 g of
4-ni trobenzam di nehydrochl ori de andgg.2 g of potassium carbonate in a

m xture of 350 m tetrahydrofuran and 70 m water, whilst cooling with ice.
After 1 hour's stirring in an ice bath 10 the m xture is left to stand
overni ght at anbient tenperature. The organi c phase is separated off,
washed twice with saturated saline solution, dried and concentrated by
evaporauhmnalﬁ&&dﬂ ménﬁlgnedOOthéoﬁewhpheyylaﬁﬁdfheuabﬁegeﬁeial(siIica gel ;
cyclohexﬁﬁgé y t | un are obtained
analogous y 0 E£ ? é*% 3§%t ﬁgf?$9 %&Eg%ﬁ ng ﬁﬁ%lno) ni t robenzene
mass spddr mmlcaskx FQFethh{ h%&&%%r%h#ﬁ@@ﬁnwﬂhb)ln®rg®bEQzene 25

mel ting Cﬁ%ﬁlc %é@%(ﬁssésibsmlﬁmﬁmrw_ SP& A1\ nrﬁugbenzene Rf
value ) ljca nmet hyl ene chlorlde/nethgfoll onc. gous ammmoni a
0" 0 Ve ESTee ol

’r

¥. the new compounds genera

_ 4 f 2- ( cHflcamedlar Dnytddhde | hidh f{red Hborys-alrdantnitlg et ahd pigesisi ne- hydr ochl or
ide 35 c&%ﬁé%%é”“%ghaggg aggregation-inhibiting compound
4-[2-[(4-amidinophenyl)aminocarbonyl]ethyl] -1-carb-
oxymethyl ~-piperidine (compound A) described in
WO 96/33970. Thus, the new phenylamidines of general
formula I and the salts thereof have valuable
pharmacological properties, not only an anti-inflammatory
effect and an inhibitory effect on bone degradation but
particularly antithrombotic, antiaggregatory and tumour-
or metastasis-inhibiting effects.

For example, the plasma concentration of compound A after
oral administration of the compounds of Examples 1
(compound B) and 1(i) (compound C) of the present
invention was measured and compared with the plasma
concentration of compound A after oral administration of

compound A.

After the oral administration of 1 mg/kg of the test
compounds to Rhesus monkeys, the concentration of compound
A in the plasma was measured 4, 8, 12 and 24 hours after



- 14 To 1.46 g of 4-(2-carboxyetY~yl)-1[(ethoxycarbonyl)nethyl]-piperidine
in 10 mM of nethylene chloride is added 1 m of saturated ethereal
hydrochloric acid. 1.2 g of thionyl chloride are added26®®ceinbeni2@02re 5 is
stirred for 3 hours at anbient tenperature. The reaction mxture is
concentrated by evaporation and the residué is mxed twice with tol uene and
agai n concentrated by evaporation. The crude product is reacted further in
Exanple 1 without purification. 1 The foll owi ng conpounds are obtai ned

anal ogously e e (1) .
ot ot or S8, BB rAnidy be the substance, fo do this the Rhesus
met hyl ] - pi pPArgmae Wagd digembatiege with a suspension of human

4-[ 2- (chl or gaabhervhiaih i phEaricekexyl pxreasbonys).- met-yld, -Hipesdg ne- hy
drochl oride 20

.3 . .
4-12- (chl or aéaﬂﬁrg)ﬁ?ﬂ)-et'fﬁxﬂ Eree ensopropek yeavhyts RBRFFE 92 pRY i di ne- hydr o
chl ﬁri fles EXaﬁnteilf\dga5194-an]£d2qu(’:lmﬁlnaxﬁ)veatyhyidteﬁﬁiﬂed gsjroxycar bonyl )
nmet hy - pi peri di, Q 0 . . . .
112 (benoy PR E AT B aR e IR0, o PRGSO ATIVT - SPIRIVH B i
hydr ogenat edailpulgbed fobm ¢healqpdntfiityaeff douhddurgarad weimemn 30
t enper at ur e UndeL- o2 1Rydragen pressure of 50 psi in the presence of 1.3 g of
pal | adi um on activated charcoal. The reaction mxture is concentrated by
evaporation and crystallised with diethylether and a little acetone. Yield:

%}8 ? ;1}‘0 (7Bo% ehibhgg&ysbseBao?a_lrt bglgoao'&@t Ita&%-rﬁmom?aﬁ'zl%ﬂ_ei@%v 1115£’a0ﬂ2 - 15
e follow ng,conpqunds .are obtained.anal ogous).y to .Exanple, |
4-(2-carbox¥g?ﬂyg581§P &§8F8H2§§F§XV&§Eb%ﬁgﬁf %Wyffgﬁﬁ&%éﬂ%ﬁQQinﬁlting
poi nt: 85-88&n¢8htration: 13 mmol/l). The blood is centrifuged for

4- (2- car boxygt 21-[ Cis OROXY b I LRl peridi ) al ue:
0.41 (Rever%gdméhggéssékiggbgglé %ﬁ?hgﬁél%gé%gﬁﬁk%ggtégagg%%g)J¥CH

4- (2- car boxybaaph) {PRP| méehorpededonFheneemidppilpdlictichd s sigumliY i ng
po'nt:1§2'8?ghg¥§fﬁbgdvbff again at 3200 x g and the supernatant

a h
4-f2-(benzyl oxycarbonyl ) et hyl'] - 1-f (et hoxycarbonyl thyl'l 20 pi i di
( yplazelet—pgo; plgska {PPP) iéyreaogg%.)ne y O piperidine

For the calibration curve for calculating the
concentration, 5 pl of a solution of compound A is added

20 to 995 ul PPP (final concentration 5000 nmol/l). Further
samples of this plasma are diluted with PPP to a final
concentration of 2.5 nmol/l.

To 150 ul of plasma sample from Rhesus monkeys or

25 calibration curve plasma are added 10 ul of ’H-BIBU 52
(final concentration 10 nmol/l), 10 pl of C-sucrose (370
Bg) and 80 ul of PRP and the mixture is incubated at
ambient temperature for 20 minutes. Then the samples are
centrifuged at 2000 x g for 5 minutes and the supernatant

30 is removed. 100 pl of the supernatant are mixed with
100 pul of NaOH 0.2 mol/l, 15 pl of HCl 5 mol/l and 2 ml of
scintillator and the *H and '*C radioactivity is measured
quantitatively. The pellet is dissolved in 200 pl of NaOH
0.2 mol/l. 180 pl thereof are mixed with 15 pl of HCl

35 5 mol/l and 2 ml of scintillator and the °H and 'C
radiocactivity is measured. The residual plasma remaining



6.35 g of ethyl brompacetate in 20 nml of acetonitrile are added dropw se,
with stirring, to 9.0 g of 4-[2(benzy|oxycarbonyl)ethygképlperldlne and 5.2
g of N-ethyl 25 diisopropylamne in 70 m of acetonitrid6decemher 2002 bat h,
and the mxture is stirred for 18 hours at anbient tenperature. The
reaction mixture is concentrated by evapdration and the residue is quickly
distributed between tert. butylnethyl ether, ice water and 10 m of 2N
sodi um 30 hydroxi de solution. The organic phase is separated off, washed

with ice water, and saturated saline ried an cqpcentrated by evaporatlon
Yi el d: 10.0%ngtgF~?§g& oﬂstﬂggﬁﬁrlhﬁ%'$§Fﬂb %@ 84 (qntent @id net hyl ene
35 chloridetaabhedolThenquaaqdequsfabwmmua1;ga5d51§)deﬁé&nﬁﬁﬁﬁﬂbﬁﬂmﬁOOZ -
16 The fol e d u (D)
4-1 2- (benzy#ox cafgonyike ﬁ% %8%&@ig§ o?“@&&ﬂ& flgaﬁ8 gted
[ (cycl ohexy&gayea‘rﬂ bbhel FOﬁé@nW]atlsnp@ﬁ #ihge cR ibaiagd onQ cmrv(es ml:magel
met hyl eme chhereeﬁéaﬁtbae%hce@ccoagaaaasAarm@ha 0282 Q1Bamd s 4 [ 2-
(benzyl oxycar bo -1 .10 [ (1 sopropoxycarbonyl)-nathyl]-plperldlne
mass spectr@ Nia e§4§r @ the quantity of bound ligand in the
4-[ 2-(benzyf@xwanbogayhmhhyh]nple[ corphesycatbanyhpmethyibh=piiper i di ne 15 Rf
val ue: 0.40 (silica gel; nethylene chloride/nethanol/conc. aqueous anmoni a
= 9:1:0.1) Eﬁﬁre VI 20 4- f2- (benzyl oxycarbonyl) ethyll -Q per.idine 9.7
g of 4-(2-carboxyethyl)pi peridine-hydrochloride (nelting point: 240-250C,
PreDarﬁg bMTﬂédf&ﬂf&?&hggTébiéDXBthk%éCEKE'Eeéﬁiés'” glacial acetic acid
in the 25 presence o ‘at i num ox1 de and subsequently treating with
hydrochl oric acid), 30 ml of benzylal cohol, 3 g of ptoluenesul phonic acid
and 50 m of toluene are heated for 75 ninutes using a water separator. The
reaction nixture i's cgncentrated [y evaporatign imn va theTesigue jis 30
i xed wi t | BEPRFARFE | § EART el | GRNSo ¥ A NG 1 (RS A [1FPNC . OF A
tert. butyl|met hyl et hen.inThewdqueoysirphfass ,i s fede Bﬂﬂallne;amd[ﬁmxfacted
with tert.jbutyl nethyl jether. The e§$ Jact is “ﬁﬁﬂﬁﬂ with sali e, dried Jand
rl

concent r atjeg—by—evapofatot-—35—Y —0—ggF—{F3—Yof—Hheery) 17
A 174 3
B 133 127 81 51
c 170 123 80 52

In view of their biological properties the new compounds

15 of general formula I according to the invention and their
physiologically acceptable salts are suitable for fighting
or preventing diseases in which larger or smaller cell
aggregations occur or in which cell-matrix interactions
are involved, e.g. in combating or preventing venous and

20 arterial thromboses, cerebrovascular diseases, pulmonary
embolisms, cardiac infarct, arteriosclerosis, osteoporosis
and tumour metastasis and for treating genetically caused
or acquired disorders of cell interactions with one
another or with solid structures. Moreover, they are

25 suitable for parallel therapy in thrombolysis using
fibrinolytics or vascular interventions such as
transluminal angioplasty or in the treatment of states of

shock, psoriasis, diabetes and inflammation.



26 Decenber 2002 Rf value: 0.18 (silica gel; nethylene

chl ori de/ net hanol / conc, aqueous ammonia = 95 5:1) 5105 .7 g of 4- [2-
(chl orocar bonyl ) et hyl ] -1[ (et hoxycar bonyI ) net hyl - pi per?&iPaeember 02 or i de
in 30 mM of nmethylene chloride are added ]ﬂlléopw se, within 30 mnutes, to
5.1 g of 4-(octyl oxycarbonyl am di no)aniTi 15 and 100 ng of

4-di met hyl am nopyridine in 30 mM of pyridine whilst cooling with ice. After
st andi ng overni ght at anbient tenperature the reaction mxture is

trated . At i i
cver a1t oior FUARPEAY 6 BACYO AREI e mdﬁﬁ%%oc%%”%&w
amoni a (9: 1d9849e ¥Fep§tW23891 ¢ (13219>/Oat5fd t%@r%k thady pycﬁwht,151 153C
nmass Spectru?gef%hibly 15,'&5 2% The rlPPpWnbRMmRuRtt arnaiel djiged, 4

| |
ZH?ZO?FZS( Ke‘k%‘%iy@aiﬂﬁﬁnyp ﬁz FhS) p Sy ICIRNEES ISn oYy 1§ PrgREdiatbxyca

rbonyl ) mst hyhi:aardmgr tdi paemihniviemd i, nbpthbhala?yclmﬁmrgpﬁﬁitrm Witk 489

(2) 4- xycar | am_dj

an1nocarbony?% Qﬁkag ﬁ%gggg%ﬁkycgr 3??%%%%*F%bPﬁbFF tor 26
Decenber ZOOQntaqenlﬁ'eBt ang pblrmnbox@nelmtmfesual uelhl@lZ@I(Sspln ca gel;

nmet hyl ene ¢ n Q%Hﬁ PRI 1) 5 (3)

4-12-[[ 4- (o:z§$%gﬁég?%§%yegﬁggpgo) yI]anlnocgﬁﬁg%%n%nghyl] 1-[ (i sopropo
xycar bonyl ) 9956;rth619§F§#ﬁ& p&eretondn. anbegpRdStepect rum M -

23%21?[26)(Hu r?ceptorbantagonlstsj ﬁlkylfltrates §UCh|aS g% cerfl ( oh
"(hexyl pxycar bon I.no enyl | a car bony et hy cycl ohe
xyloxycarbon g ?FTplBé??gb EFFﬁﬁep&ghﬁglfR§815?% fgaﬁﬁgé ect rum
(MtH) © - 543n@5)the analogues thereof, fibrinolytics such as tPA,

[2-([4 w%g&&{%ﬁﬁ%@y'a%ﬁaﬂggehegxue%%mggeon Y] agB¥blady Gheke! ohex

4-
onxycarbon pi perrdrne oin Spectrum
(MtH)' - 571such as heparin, dermatane sulphate, activated protein C,

15 vitamin K antagonists, hirudine, inhibitors of thrombin or
other activated clotting factors, may be incorporated,
together with one or more inert conventional carriers
and/or diluents, e.g. with corn starch, lactose, glucose,
microcrystalline cellulose, magnesium stearate,

20 polyvinylpyrrolidone, citric acid, tartaric acid, water,
water/ethanol, water/glycerol, water/sorbitol,
water/polyethyleneglycol, propyleneglycol, stearylalcohol,
carboxymethylcellulose or fatty substances such as
hardened fat or suitable mixtures thereof, in conventional

25 galenic preparations such as plain or coated tablets,
capsules, powders, suspensions, solutions, sprays or

suppositories.

The following Examples are intended to illustrate the

30 invention more fully:



(6)

4-12-[[ 4- (hexyl oxycar bonyl am di no) phenyl ] am nocar bonyl ] - et hyl ] - :Lii%nethoxyc
ar bonyl ) met hyl ] 25 pi peri dine nelting point: 153-155C Rf26/2¢cambey 2082(si | ca
gel; methyl ene chloride/ nmethanol /conc. aqueous anmonia = 9:1:0.1) 30 (7)
4-[2-[[4-(octyl oxycar bonyl am di no) phenyl Lantnocar bonyl ] - et hyl ] - 1-[ ( met hoxyc
arbonyl ) net hyl ] pi peridine nelting point: 149-150C nass spectrum (MH)"' -
503 35 26 Decenber 2002 - 20 Exanple 2

4-[2-[f4-(hexyl oxycar bonyl ani di no) phenyl | am nocar bonvl

et hyl | - 1- [ ( R¥RPEIHy BImyPS nebayFBapt bedi aPRROSNAEt hanesul phonate |, 228

of a 1-nolar solution of nethanesul phonic acid in acetone are added
dropwi se to 600
4-[2-[[4(he%§¥%¥§§%ﬁ%onylanidino)phenyl]aninocarbonyl3-ethy|]-1[(ethoxycarb
onyl)methyl]-piperidine in 30 m of acetone. 10 After standing overnight

and tri tgrat?' ﬁg% #Q%FQ}%@%&@QR‘%% Ez%j d ?flﬂp% ai ned which is suction
filtered an idis then dried in vacuo at
40C. Yield: 560 mg (78 0 of theory), 15 melting point: 117-120C Calc.: C
S5.46 H7.586 N % 5'835 ST }?&cfﬂﬁb@ﬂcaﬂ% 2P ol BPi1tb ) -2n 2 Rbdiifad O 4 sy ng

ST S S LT ) e i 1 g e

(et hoxycar barfylo). aref kot ]pa]plaxe:turdlcne mfwmesdchnmmael 2-5: rmhbiékgt poi nt :
| 25-127C Cal 0] 5 27
Exanpl e 36%P§tﬁggt§:%crgentuggnelxgg g&??drlo%ef% %ﬁzl Ve subsft anc rrpaﬁﬁrt‘l 35

catalyst is removed by suctlon filtering and the filtrate

is concentrated by evaporation.

Yield: 4.5 g 100 % of theory,

R, value: 0.23 (silica gel; cyclohexane/ethyl acetate
15 1:1)

I

The following compounds are obtained analogously to

Example I:

20 (1) 4- (octyloxycarbonylamidino) -aniline
R, value: 0.25 (silica gel; cyclohexane/ethyl acetate
1:1)

]

(2) 4- (methoxycarbonylamidino) -aniline
25 R, value: 0.35 (silica gel; methylene chloride/methanol =
9:1)

(3) 4- (benzyloxycarbonylamidino) -aniline
R, value: 0.35 (silica gel; methylene

30 chloride/methanol/conc. aqueous ammonia = 9:1:0.1)



(1) Active substance 50.0 ny 26 Decenber 2002 - 21 5 (2) Lactose (3)
Mai ze starch (4) Polyvinylpyrrolidone (5) Mgnesium stearate Preparation:
98. Ong50. Ong15. Ong2. Oma215. Oy (1), (2) and (3) are mi 28Pacemhear00dnd
granul ated with an 10 aqueous solution of (4). (5) is added to the dried
granul ated material. Fromthis mxture thblets are pressed, biplanar,
faceted on both sides and with a dividing notch on one side. D aneter of
the tablets: 9 nm 15 Exanple 4 Tablet containing 350 ng of active
substance 2@.Brepargt{d on: (1) Active substance350. Ong(2) Lact osel36. 0ng25
(3) Mhi ze st a‘r‘gf;{%.‘vﬁg(@ Pol yvi nyl pyrrol i done30. Ong(5) Magnesi um
stearate4.0Oma 600.0 ng 30 (1), (2) and (3) are m xed together and

granul at ed wi-t(h 3R 13A4RAM DI Rf) (Herdndenadded to the dried
granul ated materral. Fromthrs mxture tablets are pressed, biplanar,
faceted on both aides and with a dividing notch on one aide. 35 Dianeter of
the tabl®ets2.82mimof hi&yleedilaglofdte in 80 ml of tetrahydrofuran

are added dropwise to 3.5 g of 4-nitrobenzamidine-
hydrochloride and 7.2 g of potassium carbonate in a

mixture of 350 ml tetrahydrofuran and 70 ml water, whilst

cooling with ice. After 1 hour's stirring in an ice bath
10 the mixture is left to stand overnight at ambient
temperature. The organic phase is separated off, washed
twice with saturated saline solution, dried and
concentrated by evaporation.
Yield: 5.1 g (100 % of theory),
15 R, value: 0.72 (silica gel; cyclohexane/ethyl acetate =
1:1)

The following compounds are obtained analogously to
Example II:

20
(1) 4- (octyloxycarbonylamidino) -nitrobenzene

mass spectrum: M' = 321

(2) 4- (methoxycarbonylamidino) -nitrobenzene

25 melting point: 183-185°C

(3) 4-{benzyloxycarbonylamidino) -nitrobenzene

R, value: 0.88 (silica gel; methylene

chloride/methanol/conc. aqueous ammonia = 9:1:0.1)
30

Example III

4-[2- (chlorocarbonyl)ethyl] -1-[ (ethoxycarbonyl)methyl] -
piperidine-hydrochloride

35



- 22 Exanple 5 Capsul es containing 50 ng of active substance 5

Conposi tion: (1) Active substance50.0ng(2) Dried maize starch58. Ong(3)
Powder ed | act ose50. Ongl0 (4) Magnesi um-st ear at e2. Onmal160R60ecemmbgr2082i on:

(1) is triturated with (3). This trituration is added to 15 the m xture of
(2) and (4) with vigorous mxing. This poider nmixture is packed into size 3

hard gel atine capsules in a capsule filling machi ne. 20 Exanple 6 Capsul es
cont ai ni ng 350 ng of active substance 25 Conposition: (1) Active substance
350.0 ny (ZETEX|e% st rChﬁﬁ}() ) Powdered | actose 30.0 ng 30 (4)

gne5|un1st Attt 430. tﬂon (1) is triturated with (3).

This tritur a[t(lectrhawcaxidh@dx}{ld n&f i -piperrieliofe (13) Edn) 4f Whdthyi && OUS
) o SR i, 3T R LS4 B, 870 ©
24 Clains acid. 1.2 g of thlonyl chlorlde are added and the mixture
5 is stirred for 3 hours at ambient temperature. The

reaction mixture is concentrated by evaporation and the

residue is mixed twice with toluene and again concentrated

by evaporation. The crude product is reacted further in

Example 1 without purification.

10 !
The following compounds are obtained analogously to

Example III:

(1) 1-{2-(chlorocarbonyl)ethyl] -4-[(methoxycarbonyl) -
15 mwethyl] -piperidine-hydrochloride

(2) 4-[2-(chlorocarbonyl)ethyl] -1-
[ (cyclohexyloxycarbonyl) -methyl] -piperidine-hydrochloride

20 (3) 4-[2-(chlorocarbonyl)ethyl] -1- [ (isopropoxycarbonyl) -
methyl] -piperidine-hydrochloride

Example IV

25 4-[2-{carboxv)ethyl]-1-[(ethoxycarbonyl)methyl] -piperidine

10 g of 4-[2- (benzyloxycarbonyl)ethyl]-1-
[ (ethoxycarbonyl)methyl] -piperidine are hydrogenated in
150 ml of tetrahydrofuran for 4 hours at ambient

30 temperature under a hydrogen pressure of 50 psi in the
presence of 1.3 g of palladium on activated charcoal. The
reaction mixture is concentrated by evaporation and
crystallised with diethylether and a little acetone.
Yield: 5.8 g of (79 % of theory),

35 melting point: 65-67°C



1. Phenyl am di nes of general fornmula HN CO R6 H wherein CH2CH2 N- CH2C0- ORS
R6 denotes a C5_12-al kyl oxycarbonyl group and R~ denotes a Cl _g-al kyl - or
C5_6-cycl oal kyl group, the tautoners, stereoisorers and2GReécembeérc200@f . ()
2. The follow ng phenyl am di nes of gengﬁ?l formula I according to claim

1 (1)

4-[ 2-[ (4- (octyl oxycar bonyl am di no) phenyl ] - am nocar bonyl ] ethyl]-1-[ (et hoxyca
rbonyl ) net hyl ] - pi peridine, (2)

4-12-[[4- (he o] | ang di ) 4 Beloly'V) - 1- th
bonyl ) et hyl 1 pr erratag. Cpploiihl e Il AR ARG led- L (et hoxyea
4-[2-[[4-(he§§PER§§aFH®nyIanidino)phenyl]-aninocarbonyl]ethyl]-l-[(nethoxyc
ar bonyl ) net hyl ] - pi peri di ne and 26 Decenber 2002 - 25 (4)

4-12-[[4-(oc o] b | am di h | ]-am b | l.et hyl]-1- th
ey et | B2 RPN L A SRS oL v
4-1 2- [ [ 45( Hexybexy@anbonyl am di no) phenyl | - am nocar bonyl J et hyl ] - 1-[ (et hoxyca

rbonyl ) met hyl ] ; pi peridine apd the salts thereof. 4.
4-[2-[[4-(oé?%%giﬁ%aP%%ﬂgraggdﬁgofghenyl]-aninocarbonyl]ethyl]-l-[(ethoxyca
rbonyl ) net hyl ] -pi peridine and the salts thereof . 5. Physiologically

accept abl e Sghf 54012 BErEOUPRYRYY) AGCANAisBP R oRly daidnyd) ety Cl ai e 1

to 4 with inorganic, or organic acids or
piperidine

10 R, value: 0.41 (Reversed Phase silica gel; methanol/5%

saline = 6:4)
(3) 4-(2-carboxyethyl) -1- [ (methoxycarbonyl)methyl] -

piperidine
15 melting point: 82-83°C

Example V

4-[2-(benzvloxycarbonyl)ethyl]l -1-[(ethoxycarbonyl)methyl] -

20 piperidine

6.35 g of ethyl bromoacetate in 20 ml of acetonitrile are
added dropwise, with stirring, to 9.0 g of 4-([2-
(benzyloxycarbonyl)ethyl] -piperidine and 5.2 g of N-ethyl-
25 diisopropylamine in 70 ml of acetonitrile, in an ice bath,
and the mixture is stirred for 18 hours at ambient
temperature. The reaction mixture is concentrated by
evaporation and the residue is quickly distributed between
tert.butylmethyl ether, ice water and 10 ml of 2N sodium
30 hydroxide solution. The organic phase is separated off,
washed with ice water and saturated saline, dried and
concentrated by evaporation.
Yield: 10.05 g of (83 % of theory),
R, value: 0.84 (silica gel; methylene
35 chloride/methanol/conc. agueous ammonia = 95:5:1)



6. Pharnmaceutical conpositions containing a conpound according to at | east
one of clains 1 to 4 or a physiologically acceptable salt accordin% to
claim5 optionally together with one or nore inert car r4&-PecesnlerA002
diluents. 7. Use of a conpound according to at |east one of clains 1 to 5
for preparing a pharnmaceutical conpositidf which is suitable for fighting
or preventing diseases in which smaller or larger cell aggregations occur
or cell-matrix interactions are involved. 8. Process for preparing a
pharnaceutiQﬁ$ cgn?fsition according to CLE%U]61 characterised in that a
conpound accordi hg' tBWARY| EQLPOBRES oRTEl QPR 1R 02B2 1 QIPHESY pbPat ed i n one
or nore inerExampleevs and/or diluents by a non-chem cal nethod. 9. Process
for preparing the conpounds of general forrmula | according to clains 1 to
5, characterised in that a conpound of general formula 26 Decenber 2002 -
26 HN (11) (1Rs?wher épenrgloxyderboadlasthyltthins 1 to 4, is reacted with
a conpousd. Of (GRALEREx) DEMH:Arbiohy PR bt S NpGia GRS (1 1 1) , 22

wherein R~ is defined as in clains 1_to 4, or a reactive derivative
thereof, anda N&lgeoup -#7 i $iddGe @Yy "siyd6®ent Iy converted into a

hydr ogen at crhbsli dé /mieshaesl Acewdapoadpde ofis gateseda forgmt a: ¢ . $hus obt ai ned
is resolved into its stereoisoners and/or a conpound of general fornula |
thus obtained is converted into its salts, particularly, for pharnaceuti cal

use, into it&2physidt Cegrzylgxyczdporpl ketthylk-1- AS2. A@ Auy, . AQR. AS&. A,

. A&2. Aujq Aa. y: £ 7. As&. A{ 9. A&YBP
$+6?@\ij>1<g‘ﬁi Q%Acoﬁ%%]ﬁ%ﬁ%?c?%)ﬁ% ?g%%é}]' ca éégg/] caV] ca} cal] ca] (?a] caj
ca] ca] ca] ca] T aRGeea)aFcdfdTaU ca]ca | #0{>sb D

(3) 4-[2-(benzyloxycarbonyl)ethyl]-1-[{(methoxycarbonyl) -
methyl] -piperidine
15 R, value: 0.40 (silica gel; methylene

chloride/methanol/conc. aqueous ammonia = 9:1:0.1)

Example VI

20 4-[2- (benzyloxycarbonyl)ethyll -piperidine

9.7 g of 4-(2-carboxyethyl)piperidine-hydrochloride
(melting point: 240-250°C, prepared by hydrogenating 3-(4-
pyridyl)acrylic acid in glacial acetic acid in the

25 presence of platinum oxide and subsequently treating with
hydrochloric acid), 30 ml of benzylalcohol, 3 g of p-
toluenesulphonic acid and 50 ml of toluene are heated for
75 minutes using a water separator. The reaction mixture
is concentrated by evaporation in vacuo, the residue is

30 mixed with 50 ml of ice water and extracted three times
with tert.butylmethyl ether. The aqueous phase is made
alkaline and extracted with tert.butylmethyl ether. The
extract is washed with saline, dried and concentrated by
evaporation.

35 Yield: 9.0 g of (73 % of theory),
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WhllSt coollng with ice. After standing overnight at

ambient temperature the reaction mixture is concentrated

by evaporation and the residue is purified by

chromatography over a silica gel column with methylene
20 chloride/methanol/conc. aqueous ammonia (9:1:0.1).

Yield: 2.9 g (32 % of theory),

melting point: 151-153°C

mass spectrum: (M+H)' = 517

25 The following compounds are obtained analogously to {
Example 1:

(1) 4-([2-[[4- (hexyloxycarbonylamidino)phenyl] -

aminocarbonyl] -ethyl] -1- [ (ethoxycarbonyl)methyl] -
30 piperidine

melting point: 151-153°C

mass spectrum: M' = 489

(2) 4-({2-[[4- (hexyloxycarbonylamidino)phenyl] -
35 aminocarbonyl] -ethyl] -1- [ (isopropoxycarbonyl)methyl] -
piperidine
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melting point: 161-162°C

R value: 0.20 (silica gel; methylene
chloride/methanol/conc. aqueous ammonia = 9:1:0.1)

) (3) 4-[2-[[4-(octyloxycarbonylamidino)phenyl] -
aminocarbonyl] -ethyl] -1- [ (isopropoxycarbonyl)methyl] -
piperidine
melting point: 151-152°C
mass spectrum: M' = 531

10 )
(4) 4-[2-[[4-'(hexyloxycarbonylamidino)phenyl] -
aminocarbonyl] -ethyl] -1- [ (cyclohexyloxycarbonyl)methyl] -
piperidine
melting point: 149-151°C

15 mwmass spectrum: (M+H)' = 543

(5) 4-[2-[[4- (octyloxycarbonylamidino)phenyl} -
aminocarbonyl] -ethyl] -1- [ (cyclohexyloxycarbonyl)methyl] -
piperidine

20 melting point: 157-162°C
mass spectrum: (M+H)' = 571

(6) 4-[2-[[4- (hexyloxycarbonylamidino)phenyl] -

aminocarbonyl] -ethyl] -1- [ (methoxycarbonyl)methyl] -
25 piperidine

melting point: 153-155°C

Rf value: 0.32 (silica gel; methylene

chloride/methanol/conc. aqueous ammonia = 9:1:0.1)

30 (7) 4-[2-[[4- (octyloxycarbonylamidino)phenyl] -
aminocarbonyl] -ethyl] -1- [ (methoxycarbonyl)methyl] -
piperidine
melting point: 149-150°C
mass spectrum: (M+H)® = 503

35
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(8) 4-[2-[[4- (methoxycarbonylamidino)phenyl] -
aminocarbonyl] ~ethyl] -1- [ (ethoxycarbonyl)methyl] -
piperidine
melting point: 175-177°C

5 mass spectrum: (M+H)' = 419

(9) 4-[2-[{4- (benzyloxycarbonylamidino)phenyl] -
aminocarbonyl] ~ethyl] -1- [ (methoxycarbonyl)methyl] -
piperidine

10 melting point: 150-152°C
Instead of the carboxylic acid chloride the corresponding
carboxylic acid is used in the presence of N-methyl-
morpholine and 2-chloro-l-methylpyridinium iodide in
dimethylformamide.

15
(10) 4-[2-[[4- (decyloxycarbonylamidino)phenyl] -
aminocarbonyl] -~ethyl] -1- [ (ethoxycarbonyl)methyl] -

piperidine

20 (11) 4-[2-[[4- (dodecyloxycarbonylamidino)phenyl]aminocar-
bonyl] ~ethyl] -1-[ (ethoxycarbonyl)methyl] -piperidine

(12) 4-[2-[[4- (tetradecyloxycarbonylamidino)phenyl] -
aminocarbonyl] ~ethyl] -1- [ (ethoxycarbonyl)methyl] -
25 piperidine

(13) 4-[2-[[4- (hexadecyloxycarbonylamidino)phenyl] -
aminocarbonyll -ethyl] -1- [ (ethoxycarbonyl)methyl] -
piperidine

30
(14) 4-[2-[[4- (octadecyloxycarbonylamidino)phenyl] -
aminocarbonyl] -ethyl] -1- [ (ethoxycarbonyl)methyl] -

piperidine

35
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methanesulphonate

1,228 ml of a l1-molar solution of methanesulphonic acid in
acetone are added dropwise to 600 mg of 4-[2-[([4-
(hexyloxycarbonylamidino) phenyl]aminocarbonyl] -ethyl] -1-
[ (ethoxycarbonyl)methyl] -piperidine in 30 ml of acetone.
10 After standiqg overnight and triturating with a glass rod
a solid is obtained which is suction filtered and washed
twice with acetone. The solid is then dried in vacuo at
40°C.
Yield: 560 mg (78 % of theory),
15 melting point: 117-120°C
Calc.: C 55.46 H 7.58 N 9.58 S 5.48
Found: 55.56 7.85 9.72 5.54

The following compound is obtained analogously to Example
20 2:

(1) 4-[2-[[4- (octyloxycarbonylamidino)phenyl] -
aminocarbonyl] ethyl] -1- (ethoxycarbonyl)methyl] -piperidine
methanesulphonate

25 melting point: 125-127°C

Calc.: C 56.84 H 7.90 N 9.14 S 5.23
Found: 56.94 7.88 9.32 5.27
Example 3

30
Tablet containing 50 mg of active substance
Composition:

35

(1) Active substance 50.0 mg
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Preparation:

(1), (2) and (3) are mixed together and granulated with an

10 aqueous solution of (4). (5) is added to the dried
granulated material. From this mixture tablets are
pressed, biplanar, faceted on both sides and with a
dividing notch on one side.

Diameter of the tablets: 9 mm.

15
Example 4
Tablet containing 350 mg of active substance
20
Preparation:
(1) Active substance 350.0 mg
(2) Lactose 136.0 mg
25 (3) Maize starch 80.0 mg
(4) Polyvinylpyrrolidone 30.0 mg
(5) Magnesium stearate 4.0 mg
600.0 mg

30 (1), (2) and (3) are mixed together and granulated with an
aqueous solution of (4). (5) is added to the dried
granulated material. From this mixture tablets are
pressed, biplanar, faceted on both sides and with a
dividing notch on one sgide.

35 Diameter of the tablets: 12 mm.
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This powder mixture is packed into size 3 hard gelatine

capsules in a capsule filling machine.

20 Example 6

Capsules containing 350 mg of active substance

25 Composition:

(1) Active substance 350.0 mg
(2) Dried maize starch 46.0 mg
(3) Powdered lactose 30.0 mg
30 (4) Magnesium stearate 4.0 mg
430.0 wg
Preparation:

(1) is triturated with (3). This trituration is added to
35 the mixture of (2) and (4) with vigorous mixing.
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Claims

1. Phenylamidines of general formula

HN
HN&@‘ N——CO——CH,CH, —CN— CH,CO-OR, (1),
RG

H

wherein

R¢ denotes a Cs_y;-alkyloxycarbonyl group and

R; denotes a Ci.y-alkyl- or Cs.g-cycloalkyl group,
the tautomers, stereoisomers and salts thereof.

2. The following phenylamidines of general formula I according

to claim 1:

(1) 4-[2-[[4- (octyloxycarbonylamidino)phenyl] -aminocarbo-
nyl]lethyl] -1-[(ethoxycarbonyl)methyl] -piperidine,

(2) 4-[2-[[4- (hexyloxycarbonylamidino)phenyl] -aminocarbonyl] -
ethyl]-1-{ (ethoxycarbonyl)methyl] -piperidine,

(3) 4-[2-[[4- (hexyloxycarbonylamidino)phenyl] -aminocarbonyl] -
ethyl] -1- [ (methoxycarbonyl)methyl] -piperidine and
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ethyl]-1- [ (ethoxycarbonyl)methyl] -piperidine and the salts

thereof.

5. Physiologically acceptable salts of the compounds according
to at least one of the claims 1 to 4 with inorganic or organic

acids or bases.

6. Pharmaceutical compositions containing a compound according
to at least one of claims 1 to 4 or a physiologically accep-
table salt according to claim 5 optionally together with one

or more inert carriers and/or diluents.

7. Use of a compound according to at least one of claims 1 to
5 for preparing a pharmaceutical composition which is suitable
for fighting or preventing diseases in which smaller or larger
cell aggregations occur or cell-matrix interactions are invol-

ved.

8. Process for preparing a pharmaceutical composition accor-
ding to claim 6, characterised in that a compound according to
at least one of claims 1 to 5 is incorporated in one or more

inert carriers and/or diluents by a non-chemical method.

9. Process for preparing the compounds of general formula I
according to claims 1 to 5, characterised in that a compound

of general formula
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HN NH (11),

wherein
R¢ is defined as in claims 1 to 4, is reacted with a compound

of general formula

HO- CO—— CH,CH, —<:/\N—~CH2CO—0R7 (I11),

wherein
R; is defined as in claims 1 to 4, or a reactive derivative

thereof, and

the group R, is optionally subsequently converted into a hydro-

gen atom
and

if desired a compound of general formula I thus obtained is

resolved into its stereoisomers and/or

a compound of general formula I thus obtained is converted
into its salts, particularly, for pharmaceutical use, into its

physiologically acceptable salts.



