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Case 5/1182-FL WD 96/ 33970

PCT/ EP96/ 01615 Substituted phenyl ani di nes, phar mace$@s€al5/dd 8308t i ons
contai ni ng these conpounds and processes for preparing them The
invention relates to phenyl am dines of general fornula [err]
the tautoners thereof, the stereoisonmers including the m xtures thereof and
the salt articularly the physiologically ac

t her eof v%\x %f%fr%%drii c or organic acids or bases, whi cﬁeﬁgégggéﬁﬁg%ﬁe

phar macol ogi cal properties, preferably aggregation-inhibiting properties,
phar maceuti cal conpositions containing these conpounds, the use thereof and

processes for pre i them, ..In the above geperal fornula,l X and Z,
Bhich P Bt uHaG FURAY AT S, ROrTReIor LAt sPPRPGRt CLFBP ned

al kyl ene qggmugininiy cthesy optponads yahe prixsésses eflobyppepanindgwoheaiky |
groups, hy_an alkenyl group having 2 to 4 carbon atons by an alkynyl group
having 2 to 4 carbon atons, by an aryl, arylnethyl, heteroaryl or hetero-

aryl nethyl group, Y denotes a 5- to 7-nenbered cgcloalkylene gr oup
opt i onal IThes dinsentian tslars dro iRy ignidingp ot general formula
R2
O )
F I
HN N—C—X— Y 7— CO-OR® (1),
1 4
R R3 . R

the tautomers thereof, the stereoisomers including the mixtures
thereof and the salts thereof, particularly the physioclogically
acceptable salts thereof with inorganic or organic acids or
bases, which have valuable pharmacological properties,
preferably aggregation-inhibiting properties, pharmaceutical
compositions containing these compounds, the use thereof and

processes for preparing them.
In the above general formula I

X and Z, which may be identical or different, each denote a
straight-chained alkylene group, which may optionally be
substituted by one or two alkyl groups, by an alkenyl group
having 2 to 4 carbon atoms, by an alkynyl group having 2 to 4
carbon atoms, by an aryl, arylmethyl, heteroaryl or hetero-

arylmethyl group,

Y denotes a 5- to 7-membered cycloalkylene group optionally
substituted by one or two alkyl groups,

a pyrrolidinylene, piperidinylene or azacycloheptylene group
optionally substituted by one or two alkyl groups, whilst in
the abovementioned rings one or two methylene groups adjacent
to a nitrogen atom may be replaced by a carbonyl group,



- %

a pyrraolidinyl ene, piperidinylene or azacycloheptylene group optionally
substituted by one or two al kyl groups; whilst in the abovenentioned rings
one.or two nmet hyl ene groups adj acent to a nitrogen atom nay be repl aced by
a carbonyl group, 2 - 2- a

pi par azi nyl ene or 1, 4- dlazacycloheptylene group optionally substituted by
one or two al kyl groups, whilst in the abovenentioned rings one or two .
nmet hyl ene groups adjacent to a nitrogen atom may be replaced by a carbonyl
group, aR@igemszdnydemedicaydn atddmzamycdidheptyllehne Ignoud lapsricetdily or

al kyl Oxysabgeaxhtaaow Rk Y hAldhgme #ﬁ@g %ﬁ%éﬁ\ﬂ Gl to 3 carbon

atonms in ¥ noiety or a group Of wherel n Ra denotes a
hydrogenalaPUﬁT“SP ARPECK WG GRS Ry Rsiyd et gueppyysliresnta 2 ao
7- nenber adt epgeaabkpn gagube replazed By, avdiaaborBi kg-duggntical or
different, each denote a hydrogen, fluorine, chlorine, brom ne or iodine
atom an alkyl, trifluoronethyl or al koxy group, R4 denotes a hydrogen

atom anral aghptesylaahlyxdh:oglenhm aar wlkiyldy| 1gngup taridludroedyal &sr a

hyd

e S tf‘%’hgﬁfj%"lﬁ%‘? ER R e b psng

groups, BA aryarbpnaaprSkym Fheupléylamgiely o ﬁoSﬁ@M@ of formula

o dfp Q§§
N\ ——(HCRa)——O//

C— ’

wherein
R2 denotes a hydrogen atom or an alkyl group and
RP denotes an alkyl group or a 3- to 7-membered cycloalkyl -

group,

R2 and R3, which may be identical or different, each denote a
hydrogen, fluorine, chlorine, bromine or iodine atom, an alkyl,
trifluoromethyl or alkoxy group,

R4 denotes a hydrogen atom, an alkyl, arylalkyl or hetero-
arylalkyl group and

RS denotes a hydrogen atom, an alkyl group having 1 to 8 carbon
atoms, a 4- to 7-membered cYcloalkyl group optionally
substituted by one or two alkyl groups, an aryl or arylalkyl
group or a group of formula

0
RQ——d¢

No— (recrd) — '



b S .
[err] ¢ ' - 3- wherein Rc denotes a
hydrogen atom or an al kyl group, Rd denotes a hydrogen atom or an al kyl
group and Re denotes an al kyl or al koxy group, a 3- to 7-nenbered
cycloal kyl group or a 5- to 7-nenbered 8ycl oal koxy group, wherein, unless
ot herwi se stated, the aryl noieties specified in the definitions of the
above grggg;eﬁsfer to a phenyl group, which may be nonosubstituted by R6,
nono, di- Or {risubstituted by R7 or nonosubstituted by R6 and additionally
nmono- or REi debstesusediydrogen wiereior e addlydt iomeapt,s may be i dentical or
di fferent and R6 denotes a cyano, carboxy, am nocarbonyl,
alkylanigﬁcarbonyl, di al kyl am nocar bonyl , al koxycar bonyl_, al kyl carbonyl,

al kyl - B pARRYF s,k WYSHOFRTN At o, ORy P& Bk BT oMK fRsl| phonyl oxy,

perfluoral kyl, trifluoromethoxy, nitro, am no, alkylam no, dialkylam no,

al kyl car bgnyl anj.no, _phenyl al kyl carbonyl am no, _phenyl car bonyl am .no,

alkylsulgﬁo ?Pgh?ﬁo?ngE%YﬁaP%yF@%Pﬁﬁgﬁ§Pppanﬁn - %ﬁéﬁ?ﬁ@ﬂ%ﬁﬁ@ﬁ&lanino,

N al kyl - ey&¥badkpbnygirenpnor B &--kib- fhaenbaied cachoalkaxiyngroup,

N- al kyl - phenyl car bonyl am no, N-al kyl -al kyl sul phonyl am no,

N—aIkyI-pheny[aIkylsulphonégantno, N-al kyl - phenyl sul phonyl am no,

ani nosul BR®FRGLN, R} EERi RERGrYHEe AFREedr di al kyl ami nosul phonyl group and

R7 denotes an al kyl, hydroxy or al koxy group, a fluorine, chlorine, brom ne

or IOdInghgtgg;lmﬁ%&&LEe&“@p&EQ%R%ngh kge definitions of the above
groups refer to a phenyl group, which may be monosubstituted by
R®, mono, di- or trisubstituted by R7 or monosubstituted by R®
and additionally mono- or disubstituted by R7, wherein the

substituents may be identical or different and

R® denotes a cyano, carboxy, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, alkoxycarbonyl, alkylcarbonyl, alkyl-
sulphenyl, alkylsulphinyl, alkylsulphonyl, alkylsulphonyloxy,
perfluoralkyl, trifluoromethoxy, nitro, amino, alkylamino,
dialkylamino, alkylcarbonylamino, phenylalkylcarbonylamino,
phenylcarbonylamino, alkylsulphonylamino, phenylalkylsulphonyl-
amino, phenylsulphonylamino, N-alkyl-alkylcarbonylamino,
N-alkyl-phenylalkylcarbonylamino, N-alkyl-phenylcarbonylamino,
N-alkyl-alkylsulphonylamino, N-alkyl-phenylalkylsulphonylamino,
N-alkyl-phenylsulphonylamino, aminosulphonyl, alkylaminosulpho-
nyl- or dialkylaminosulphonyl group and

R7 denotes an alkyl, hydroxy or alkoxy group, a fluorine,
chlorine, bromine or iodine atom, wherein two groups RE, if
they are attached to adjacent carbon atoms, may also denote an
alkylene group having 3 to 6 carbon atoms, a 1,3-butadiene-1,4-
diylene group or a methylenedioxy group,

the heteroaryl moieties specified in the definitions of the
above groups refer to a 5-membered heterocaromatic ring, which
contains an oxygen, sulphur or nitrogen atom, a nitrogen atom
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they aré attached to adjacent carbon atoms, may al so denote an al kyl ene
group having 3 to 6 carbon atons, a 1, 3-butadiene-1,4- diylene group or a
met hyl enedi oxy group, the heteroaryl noieties specified in the
definitions of the above groups refer to% ~5-nenbered heteroaromatic ring,
whi ch contains an oxygen, sul phur or nitrogen atom a nitrogen atom

- 4- d ' ' '
an S%%gﬁésrﬁg?r;w PR fHubidy WYYt W il JHUY U, M an

oxygen, . Itrogen atom or a 6-nmenbere teroaromati c ring,
whi ch confadnan] oxygsn,3 SHHiRHe PTtdErogeR Afami Pradi&ivslesedne or two

- CHEN- gr onBe eFB% Rt ke HieRy ,a6eMl Yy cthtEad\18- of A4p.3 Wil igeRGdaRet es a

hydr ogen atgm %rF an _al .. group,. and addltlonalclﬁll{he abovenenti o eg?

het er oar ofBE ¥BFFRGS ﬁ@i’ﬁ%‘ Y % by "oh e SN HBS) My € may

al so be swbplatededyatan heo-aRFoyruy etwhrerayinm RE Weriotes ehlrdyegerbr oni ne
i odi i f .., d,

or -1 odine @E&mogr a ag.cljsfyrl't f#é(%a 0”%!@’ ad(ﬂX: rogﬁ%ﬁg{ t?*{ﬁbggr%en%n%%ned an

unl ess ot RErw S6 3 ate . dvenentlone' oxy
noi eti es heyersarometis ringsp maye e ubatdirited Ryveons on e radikr) ed

conpoundsgebuble cabamue 3a%% de fRiUBHidut o ALl ROE MBS BkeetdBNYLeS @
strai ght - chai ned al 1 .to 3 carbon atgns, which may be

kylLene gro havi n
subst it ut E4UBY1BRe G&%ﬂﬁ&é%'k rqy%&ﬁp%F dines AR 1Py YUF having 2 or 3
carbon at eptflpramedibkyiny hy@irexy bavialkyd oy Freaighon atons,. by a phenyl,
pyridyl, pyridazinyl, pyrimdinyl, pyrazinyl, oxazolyl, thiazolyl,
2-im dazolyl, 4-imdazolyl or 5-imdazolyl group, wherein the
abovenent andeduniegs: otheryismep stapdaddihel absiviepmend iomest iallkydd by an

| kyl f ot ' t I
al kyl groypy g4 «gae o ggwcwo%%&e% each @gﬁl@fa% 3 e ylens,

et hyl ene group, eac h may be substituted by one or two al ky
groups, b$tamsal kenyl group

However, the preferred compounds of the above general formula I

are those wherein

X denotes a straight-chained alkylene group having 1 to 3
carbon atoms, which may be substituted by one or two alkyl
groups, by.an alkenyl group having 2 or 3 carbon atoms, by an
alkynyl group having 2 or 3 carbon atoms, by a phenyl, pyridyl,
pyridazinyl, pyrimidinyl, pyrazinyl, oxazolyl, thiazolyl,
2-imidazolyl, 4-imidazolyl or 5-imidazolyl group, wherein the
abovementioned imidazolyl groups may additionally be
substituted by an alkyl group at one of the nitrogen atoms,

Z denotes a methylene or ethylene group, each of which may be
substituted by one or two alkyl groups, by an alkenyl group
having 2 or 3 carbon atoms, by an alkynyl group having 2 or 3
carbon atoms, by a phenyl, pyridyl, pyridazinyl, pyrimidinyl,
pyrazinyl, oxazolyl, thiazolyl, 2-imidazolyl, 4-imidazolyl or
5-imidazolyl group, wherein the abovementioned imidazolyl
groups may additionally be substituted by an alkyl group at one
of the nitrogen atoms,



y

having*2 or 3 carbon atons, by an al kynyl group having 2 or 3 carbon atons,
by a phenyl, pyridyl, pyridazinyl, pyrimdinyl, pyrazinyl, oxazolyl,

t hi.azol yl, 2-im dazolyl, 4-imdazolyl or 5-imdazolyl group, wherein the
abovenenti oned i m dazolyl groups may ad@itionally be substituted by an

al kyl group at one of the nitrogen atons,

R A 15 Y &%ir@i‘@ﬁ&cfi‘én@rQEBuB%i(:EﬂéﬁHﬁ“Q@BéEEE?Q 8y 9~n8n8f two
al kyl groups, pi peri di nyl ene group optionally”substitu d by?one or two
al kyl gﬁﬁ&ﬁ§” wh¥$¥4n969%9%r two nethyl ene groups adjacent to a ni trogen

atom may be replaced by a carbonyl group, a pi perazinyl ene group
optlonally subsI I ut y_one or_two ein one or two
net hyl erfe g%%%tgf%u%.ﬂ??+%@%Lfét%ﬁ?ﬁ%£tBEm$ %Ya%%ﬁ 8% E¥ear bony!

group, aﬂﬁyﬂ]gxhupseswhehgdmogma atomWoemeehkyéngrgnpupanadjkyénxycarbonyl
aroup hyiibdid by dfap 5O PeSPAECR. By CNTCQELPheqKbE! NOXycar bony |

group, no es a rogen, uor| orrn he or iodine atom
a trifluoronethyl group, an al kyl or al koxy group, R3 denotes a hydrogen
atom  Rfigang éﬂér@gaip%ﬁa&&amaéwétgwwdaw on&ofepgbes a

hydr ogen _at gm an a roup havin rbon atons,
ﬁ'nen%e gy %ﬁ,l!gr pqxpgn'w%w )g].%% groups adj5acent to a

nltrogen atom may be replaced by a carbonyl group,

Rl denotes a hydrogen atom, an alkyl group, an alkyloxycarbonyl
group having a total of 2 to 5 carbon atoms or a
phenylmethoxycarbonyl group,

R2 denotes a hydrogen, fluorine, chlorine, bromine or iodine
atom, a trifluoromethyl group, an alkyl or alkoxy group,

R3 denotes a hydrogen atom,
R4 denotes a hydrogen atom or an alkyl group and

RS denotes a hydrogen atom, an alkyl group having 1 to 8 carbon
atoms, a 5- to 7-membered cycloalkyl group or a phenylalkyl
group,

the tautomers thereof, the stereoisomers including the mixtures
thereof and the salts thereof,

whilst the phenyl groups mentioned in the definitions of the
above groups may each be mono- or disubstituted by a fluorine,
chlorine, bromine or iodine atom, by a methyl, trifluoromethyl,
hydroxy or methoxy group, and the substituents may be identical
or different, and the pyridyl, pyridazinyl, pyrimidinyl,
pyrazinyl, oxazolyl or thiazolyl groups mentioned in the
definitions of the above groups may each be substituted by a
methyl or trifluoromethyl group,



the tautoners thereof, the stereoisoners including the mixtures thereof and
the salts thereof, whi | st the phenyl groups nentioned in the definitions
of the above groups may each be nono- or disubstituted by a fluorine,
chlorine, bromne or iodine atom by a fethyl, trifluoromethyl, hydroxy or
met hoxy group, and the substituents may be identical or different, and the
pyridyl, pyridazinyl, pyrimdinyl, pyrazinyl, oxazolyl or thiazolyl groups
mentioned in the definitions of the above groups may each be substituted by

a met hyl 2a8é, t enieger oFberyWisgr §gted, the abovementioned alkyl and - 6
- andainskesmotbhekew ﬁ\af&e&@dcow&aiﬁbqve@m icQrednlaltmsand al koxy
noi eti es may each contain to 4 carbon atons. Particularly preferred are

t he conpounds of general fornula wherein X denotes a

strai ght pabaiioallazliypeetegredp alraviche tompoldndar bdngeheral hiralzny be
substituted by one or two al kyl groups each having 1 to 3 carbon atons, by
a vinyl, allyl, ethynyl_ opropargyl, phenyl, pyridyl, pyrimdinyl,

pyri dazi nyl or pyrazinyls group, wherein the abovenentioned phenyl group may
additional |y bergubstitpted by agfluorine, chl orine, brom ne or iodine

atom by a nmethyl\\ tr Qr onet hytl , hydroxy or met hoxy.grou Z denotes a
met hyl ene or et hy))ene ,IEEE ~ot A h—n§§—beC0—o¥5 Rra),

=2

r?

wherein _

X denotes a straight-chained alkylene group having 1 to 3
carbon atoms, which may be substituted by one or two alkyl
groups each having 1 to 3 carbon atoms, by a vinyl, allyl,
ethynyl, propargyl, phenyl, pyridyl, pyrimidinyl, pyridazinyl
or pyrazinyl group, wherein the abovementioned phenyl group may
additionally be substituted by a fluorine, chlorine, bromine or
iodine atom, by a methyl, trifluoromethyl, hydroxy or methoxy

group,

Z denotes a methylene or ethylene group, each of which may be
substituted by one or two alkyl groups each having 1 to 3
carbon atoms, by a wvinyl, allyl, ethynyl, propargyl, phenyl,
pyridyl, pyrimidinyl, pyridazinyl or pyrazinyl group, wherein
the abovementioned phenyl group may additionally be substituted
by a fluorine, chlorine, bromine or iodine atom, by a methyl,
trifluoromethyl, hydroxy or methoxy group,

Y denotes a 1,4-cyclohexylene, 1,4-piperidinylene, 2-oxo-
1,4-piperidinylene, 1,4-piperazinylene, 2-oxo-
1,4-piperazinylene, 2,3-dioxo-1,4-piperazinylene or 2,5-dioxo-
1,4-piperazinylene group, wherein the abovementioned groups may
be substituted by one or two alkyl groups each having 1 to 3

carbon atoms,
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&
substituted by one or two al kyl groups each having 1 to 3 carbon atons, by
a vinyl, allyl, ethynyl, propargyl, phenyl, pyridyl, pyrimdinyl,

perda2|nyI or pyra2|nyl group, wher ei n_t he abovenenti oned phenyl group may
additionally be substituted by a quorlﬁb chl orine, brom ne or iodine
atom by a methyl, trifluoromethyl, hydroxy or nethoxy group, Y denotes a

1, 4-cycl gheydries ]a‘h}ﬂiﬂf'giérg'iﬁ’én?nean 190 g]rélugp RRA, Al_ﬁirhyl@-ﬁez carbo

1, 4- pi per azi nyl ene, _2- dxo- plpera2|nylene pi perazi nyl ene

or 2, 5- @teREL B alkyEloRGANRIRY IgrBiRe \M?éf’é?%%f’r’@ts&ﬂo\ﬁéﬁwr%tmbr?ed gr oups
may be su;a&ibbhubgdm@y ey meﬁmﬁ@er%W having 1 to 3 carbon
at ons, R1 denotes a hydrogen atom

an aIkyI group having 1 or 2 carbon atons, an al kyl oxycar bonyl group havi ng
a total andr R3 eadiodeataires a)m}aiﬂwezylarbo}rcar bonyl group, R2 and R3
each denote a hydrogen atom R4 denotes a hydrogen atom or a methyl group
and R5 denotes a hydrogen atom an al kyl roup mnth 1 to 4 carbon atons
or a cycRohégpptgsogp h Yﬁg?qg%laé:rq“y Qth@s & pvdrein X deriotes an
et hyl ene group, which may be substituted by one or tmo met hyl groups, Z

denot es t hyl ene gro whi ch nay be |tuted hy one or t wo nethyl
gr oups, ﬁinaeBéFﬁﬁyP l#? nwﬁ@&@an MR Igtsug marbon
addi t i onatbyisbers ubstyictluiheskyily groﬁip;opm,lotﬂﬂa&fhwehafsebrdmmpmrﬁiwm by a
nmet hyl , Hﬁ&?8§¥ or trifluoronethyl group,

X denotes an ethylene group, which may be substituted by one or
two methyl groups,

Z denotes a methylene group, which may be substituted by one or
two methyl groups, by a pyridyl or phenyl group, wherein the
phenyl group may additionally be substituted by a fluorine,
chlorine or bromine atom, by a methyl, methoxy or
trifluoromethyl group,

Y denotes a 1,4-cyclohexylene, 1,4-piperidinylene, 2-oxo-
1,4-piperidinylene, 1,4-piperazinylene, 2-oxo-
1,4-piperazinylene, 2,3-dioxo-1,4-piperazinylene or 2,5-dioxo-

1,4-piperazinylene group,

Rl denotes a hydrogen atom, an alkyloxycarbonyl group having a
total of 2 or 3 carbon atoms or a benzyloxycarbonyl group,

R2, R3 and R%? each denote a hydrogen atom and

R> denotes a hydrogen atom, an alkyl group having 1 to 4 carbon
atoms or a cyclohexyl group,

the tautomers thereof, the stereoisomers including the mixtures
thereof and the salts thereof.



Y denoté€s a 1, 4-cycl ohexyl ene, 1, 4-piperidinyl ene, 2-o0xo-

1, 4- pi peridi nyl ene, 1, 4-piperazinylene, 2-oxo- 1, 4-piperazinylene,

2, 3-di oxo-1, 4- pi perazi nyl ene or 2,5-di oxo- 1, 4-piperazinyl ene group, R1
denotes a hydrogen atom an al kyl oxycarb®nyl group having a total of 2 or 3
carbon atons or a benzyl oxycarbonyl group, R2, R3 and R4 each denote a

hydr ogen . a Kyl p.-having 1
o 4 car inet, BREc1cBLSEYYy, RRESLFRER CNRpBHRHs"bE bRy a1 Forfa P rgtust
st er eoi sobbege| WheyEiRg the mixtures thereof and the salts thereof.

- 8- Most particularly preferred conmpounds of general formula la are those
wherein X.denotes an ehhilene group, Z denotes a nethyl ene group, Y
denot es & 199RQFB8 PRI AYPEAENG §0BYP: Rlerr], Rlerr], Rerr] and R err]

each denote a hydrogen atom and R5 denotes a hydrogen atom an al kyl
gr oup havﬁqge&cgés2acﬁé93913£8”8r8£p? cycl ohexyl group,

Y denotes a 1,4-piperidinylene group,
R1, R2, R3 and R? each denote a hydrogen atom and

R5 denotes a hydrogen atom, an alkyl group having 1 or 2 carbon
atoms or a cyclohexyl group,

the tautomers thereof, the stereoisomers including the mixtures
thereof and the salts thereof.

According to the invention the new compounds of general formula
I may be obtained, for example, by the following process:

Reacting a compound of general formula

(II),

wherein
Rl to R% are as hereinbefore defined, with a compound of

general formula

=0

HO X—VY— 7 CO-OR5 (III),

wherein
R5, X, Y and Z are as hereinbefore defined, or the reactive

derivatives thereof and



the tautomers thereof, the stereoisomers I ncluding the m xtures thereof and

t he salts thereof. According to the invention the new conpounds of

general formula | may be obtained, for exanple, by the follow ng process:
React.ing a conmpound of general formula 2 - wherein Rerr] to R4 are as
her ei nbefore defined, with a conpound of general formula wherein R5,

X, Y and Z.ar er al ef t r | viesderivatiyves. thereof
and &&&ﬁl}p él%gé)&ggﬁt?l)g éé&?&tﬂ%_me o%fa‘?%a | ylétb%szq%%i{??en
converti ®fFaQme group R5 into a hydrogen atom Exanpl es of reactive
derivatives of a conpound of general formula Ill include the acid

chl ori des, aci.d azuges, m xed qggdriﬁes with aliphatic or aromatic -
car boxy| EXERIRSE & rﬁﬁﬂféta’r‘b%& FREIYER i 3 LIMRARE PlerIRACERY t he
esters t ereafl s U asndhedal tlyd ,acid/| chilisk-iades kKydcbdteE sdddermbdted such as

the met h%llnhy%lrriﬁes iwsicgﬁ Oﬂiphﬁefé yér apxhoen@/t'l:ilc nc':at.rr'}.g)cpzpyq]flé a?éié’se nozfl | ester.
monocarboxylates, the imidazolides thereof and the esters
thereof such as the alkyl, aryl and aralkyl esters thereof,
such as the methyl, ethyl, isopropyl, pentyl, phenyl,
nitrophenyl or benzyl ester.

The reaction is conveniently carried out in a solvent or
mixture of solvents such as methylene chloride, dimethylform-
amide, dimethylsulphoxide, benzene, toluene, chlorobenzene,
tetrahydrofuran, pyridine, pyridine/dimethylformamide,
benzene/tetrahydrofuran or dioxane optionally in the presence
of a dehydrating agent, e.g. in the presence of isobutyl |
chloroformate, thionyl chloride, trimethylchlorosilane,
sulphuric acid, methanesulphonic acid, p-toluenesulphonic acid,
phosphorus trichloride, phosphorus pentoxide,
N,N'-dicyclohexylcarbodiimide, N,N'-dicyclo-
hexylcarbodiimide/N-hydroxysuccinimide, 2- (1H-benzotriazolyl) -
1,1,3,3-tetramethyl-uronium salts, N,N'-carbonyldiimidazole,
N,N'-thionyldiimidazole or triphenylphosphine/carbon
tetrachloride, optionally in the presence of
dimethylaminopyridine or 1-hydroxy-benzotriazole and/or a base
such as triethylamine, N-ethyl-diisopropylamine, pyridine or
N-methyl-morpholine, conveniently at temperatures between -10
and 180°C, preferably at temperatures between 0 and 120°C.

The subsequent conversion of the group RS into a hydrogen atom
is conveniently carried out either in the presence of an acid
such as hydrochloric acid, sulphuric acid, phosphoric acid,
acetic acid, trichloroacetic acid, trifluoroacetic acid or
mixtures thereof or in the presence of a base such as lithium
hydroxide, sodium hydroxide or potassium hydroxide in a
suitable solvent such as water, water/methanol, water/ethanol,



{
The reaction is conveniently carried out in a solvent or m xture of
sol'vents_such as nethyl ene chloride, dinethylform am de,
dlnethylsulphOX|de benzene, toluene, chlorobenzene, tetrahydrofuran,
pyridine, pyridine/dimethylformam de, 'béﬁ&ene/tetrahydrofuran or di oxane
optionally in the presence of a dehydrating agent, e.g. in the presence of

i sobutyl ﬁ&t@fpigaﬁ%ﬁanbml ométhahbgrl QEhahbnneuaxbebkeﬁeahka%fuﬂhpwi c

acid, neth anesz ghonlc acid, p-tol uenesg E oni c acid or us
trichl or i VatebASIOKBREs Ape HEBRPYBLUKER Pg U?@Poﬁ%?y?ﬁgrﬁaelpmlﬁeg at
N, N - di cyeémpehasyrear batiweandamnbibydr oxypagatairsi dad the boiling
2-(1H benzotriaz ) roni um sal ts,

N, N -carb % %??ﬁ?%%zo etﬁﬁ ﬁga%ﬁ?éﬁy %qu azol e or
triphenylphosphlne/carbon tetrachloride, optionally in the presence of

di met hy| amrwarféaeeleﬁs1ae¥e£@5¥abﬁaze£ﬁbéfe£8 ag ér%eéc@i‘%@né%ﬂg?, ne.

triethylamne, N-ethyl-diiso ' am ne, x di né or

conveni erR¥SSeRt t BAGRr 3B UFRE BﬁYmeéﬂanO a Hyleﬂ%EPv]GmlBPeP§raEP§l§P

t enper at ug Lb@twnb@ phdtéebeer alifing EH@ $ERE6EHBRNbyCOBHPEALDBnAT t he
group R5 1n n_at conven carrled in the

presenceeQﬁoégﬁgiyﬁrgggﬂpﬁsOﬂéﬁﬁoﬁﬁ?o??% ?gf QgRrERLR eﬁc#éhephosphorlc

aci d, aceteactabdm, trichloroacetic acid, trifluoroacetic acid or m xtures
thereof or in the presence of a base such as |ithium hydroxide, sodium
hydr oxi de or potassium hydroxide in a suitable solvent such as water,
mater/nEtEQWKgxampg@;/@hﬁapgptectlve group for a carboxyl group may- bgo -

vat er/ i sQpropaRothy 181 P00l me€hPRNOLe B! efétel bathyill ObsASP] Obr
mater/dloxane at t eratires bet ween - 10 and 120[err]C e.g. at

t enper at Ur FBY en¥*P¥perature and the boiling tenperature of the
reaction nixture In the reactions described hereinbefore, any reactive
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whi ch ar emwiglino (ffoupanay dpe ea meMq:a,ﬂrbonyl group und

the protective group for an amino, alkylamino or imino group
may be a formyl, acetyl, trifluorcacetyl, ethoxycarbonyl,

tert .butoxycarbonyl, benzyloxycarbonyl, benzyl, methoxybenzyl
or 2,4-dimethoxybenzyl group, and for the imino group a methyl
group may additionally be considered and for the amino group
the phthalyl group is another possibility.

The optional subsequent cleaving of any protective group used
may, for example, by carried out hydrolytically in an agueous
solvent, e.g. in water, isopropanol/water, acetic acid/water,
tetrahydrofuran/water or dioxane/water, in the presence of an
acid such as trifluoroacetic acid, hydrochloric acid or
sulphuric acid or in the presence of an alkali metal base such
as sodium hydroxide or potassium hydroxide or by ether
splitting, e.g. in the presence of iodotrimethylsilane, at
temperatures between 0 and 120°C, preferably at temperatures
between 10 and 100°C.
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For exanple, the protective group for a carboxyl group may be a
trimethylsilyl, methyl, ethyl, tert.butyl, benzyl or tetrahydropyranyl
group, the protective group for an optjonally al kyl-substituted am dino
group nmay be a benzyl oxycar bonyl group tha  the protective group for an
am no, al kyl am no or inino group nay be a fornyl, acetyl, trifluoroacetyl,
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acid or resence of an a nmetal base such as so |uﬁ1 roxi de or
potassiuE?ﬁﬁGFégiHeaGrtSWP@FﬁéPr§§IPFFWRGH Goganﬁn69ﬁ§:pﬁ€§eﬁﬁée§fa

iodotri nnyafbgehaﬁeesahrbeesmeuaftbr &s phaet, weae gramér&%%eer 1;6 spbafxer ably at
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hydrogenbryﬁluoreagetmctbchﬁdaugehelpreshace]oﬁfaalsaﬂalyst such as

pal | adi um charcoal in a solvent such as nethanol, ethanol, ethyl acetate or
gl acial acetic acid, optionally with the addition of an acid such as
hydrochlbrt@rﬁcbﬁtxﬂ pEnperht buEylpeyaashonydngreop| &6 | Bowpuerpr ef er abl y
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iodotrimethylsilane, optionally using a solvent such as

methylene chloride, dioxane, methanol or ether.

However, a trifluorocacetyl group is preferably cleaved by
treating with an acid such as hydrochloric acid optionally in
the presence of a solvent such as acetic acid or methanol at
temperatures between 50 and 120°C or by treating with sodium
hydroxide solution optionally in the presence of a solvent
such as tetrahydrofuran or methanol at temperatures between 0
and 50°C.

A phthalyl groub is preferably cleaved in the presence of
hydrazine or a primary amine such as methylamine, ethylamine
or n-butylamine in a solvent such as methanol, ethanol,
isopropanol, toluene/water or dioxane at temperatures between
20 and 50°C.

Moreover, as already mentioned hereinbefore, the compounds of
general formula I obtained may optionally be resolved into
their enantiomers and/or diastereomers. Thus, for example,
cis/trans mixtures may be resolved into their cis and trans
isomers, and compounds with at least one optically active
carbon atom may be resolved into their enantiomers.



A tert.butyl or tert.butyl oxycarbonyl group is, however, preferably cleaved
by - treatnment. with an acid such as trifluoroacetic acid or hydrochloric acid
or by treatnment with iodotrinmethylsilane, optionally using a solvent such
as net hyl ene chl ori de, dioxane, nethaho*éoT et her. However, a
trifluoroacetyl group is preferably cleaved by treating with an acid such
as hydrochloric acid optionally in the presence of a solvent such as acetic
acid or nethanol at tenperatures betmeen 50 and 120[err] C or by treatlng
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conmpounds_ of gener al east asyfmetric carbon atons may
be resol B8 PHPBtFR@PFSdﬁﬁs@@F§6#PP @ROVEe basis of their
physi cal / chem cal differences using nethods known per se, e.g. by

Chronato@ﬁaphgparation of the enantiomers is preferably carried out by
column separation on chiral phases or by recrystallisation
from an optically active solvent or by reacting with an
optically active substance which forms salts or derivatives
such as e.g. esters or amides with the racemic compound,
particularly acids and the activated derivatives or alcohols
thereof, and separation of the diastereomeric mixture of salts
or derivative thus obtained, e.g. on the basis of differences
in solubility, whilst the free antipodes may be released from
the pure diastereomeric salts or derivatives by the action of
suitable agents. Examples of particularly common optically
active acids include 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. Examples of optically active alcohols
include (+) or (-)-menthol and examples of optically active
acyl groups in amides include (+)-or (-)-menthyloxycarbonyl.

Moreover, the compounds of formula I obtained may be converted
into the salts thereof, more particularly, for pharmaceutical

" purposes, the physiologically acceptable salts thereof with
inorganic or organic acids. Examples of suitable acids include
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and/or fractional crystallisation. If these diastereonmers occur in racenc
formthey may subsequently be resolved into the enantioners as descri bed
above. The separation of the enantionpgs_is preferably carried out by
colum separation on chiral phases or by recrystallisation froman
optically active solvent or by reacting with an optically active substance
whi ch f ohyeirsaHliordie derid atiwdostoni ascid). ssiphsrir asoddles with the
racemc ¢ ound,. ri.icul ids, and, .t ctivated derivatives or

al cohol sp?‘IEi%PZ’c?ﬁlcg%é} lé‘pafﬁg a?&o]ﬁccoaf e &%;ng?%oan%f,c 1%‘%%& e5t%al ts or
deri vat i eétirigs aglidhi Fagtarige amid lnx medissiofaddidferences in solubility,
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- 13 - xdrgch ri ¢_acid, hydrobromc acid, sulphuric acid, phosphoric
aci d, ful&rPERERPIA™REC nic acid, lactic acid, citric acid, tartaric acid
or nmal eic acid. Furthernore, the new conpounds of formula |I obtained, if
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into the sal ereof W th i'norgani C~or ganic bases, parfic , for
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Exanpl esegbmbapgs 1k pekdéere0dised Rydmnpieds, potassium hydroxide, arginine,

cycl ohexyl am ne, ethanol am ne, di et hanol am ne and -
As already mentioned earlier, the new phenylamidines of
general formula I and the salts thereof, particularly the
physiologically acceptable salts thereof with inorganic or
organic acids or bases, have valuable properties. Thus the new
compounds of general formula I have valuable pharmacological
properties; in addition to an antiinflammatory effect and the
effect of inhibiting bone degradation they also have in
particular antithrombotic, antiaggregatory and tumour- and
metastasis-inhibiting effects.

For example, the compounds of general formula

I were investigated for their biological activities as
follows:

1. Inhibiting the binding of 3H-BIBU 52 to human thrombocytes:

A suspension of human thrombocytes in plasma is incubated with
3H-BIBU 52 [= (38,58)-5-[(4'-amidino-4-biphenylyl)oxymethyl] -
3- [ (carboxy)methyl] -2-pyrrolidinone [3-3H-4-biphenylyl]],
replacing the ligand 1251-fibrinogen known from the



tr.i et hanol am ne. The conpounds used as starting conpounds are known from
the literature in sone cases or nay be obtained by nethods known fromthe
literature (see Exanples). As al ready. nmentioned earlier, the new
phenyl am di nes of general fornula I andt4 e salts thereof, particularly the
physi ol ogically acceptable salts thereof with inorganic or organic acids or
bases, hﬁFEeEQ\:ﬂ%@',e (REOPYH-RE R, 213U 45N e RAVVEITRRIN SS9 1RInd Yl a
| have val uabl e gharnacol ical properties; in-addition_to an .
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al so haveebarﬁ&éaiO&Eabganbhthﬁdmbdhbcanﬂnhhaggﬁﬁgﬂﬁ&@ﬂyamétkuﬂﬁuﬁﬁi&ﬂﬂ

nmet ast asi sziphibiti.n .S, r | e npounds . of gener al
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1. | nhi binhabithenbiofidi’gBIBU3E2BbBUd3 gt byh tiinen teisito shibepaase isA
suspensigg %mgﬂgan t hronbocytes in plasma is incubated with 3H-BIBU 52 [ =
(3S,59)- -F% ~am di no- 4- bi phenyl yl ) oxynet hyl ]- 3-[ (carboxy) nmethyl] -2
-pyrrolidi none[ 3- 3H 4- bi phenylyl]], replacing the ligand 125I-fi bri nogen
known frof bk@er to do this, donor blood is taken frokdan anitiilc@batune,

(cf. DE-A-4,214.245) .and various _concentrations of _the bstance to be
Lested. YAbhpBd aRGIGSATHIACEEAIED CEpRPHEBR SPETBYScafiPPrugi ng and
guant i t atoneentaatéom addmhy .sThet bllbetli ds centridggeRr dort 1€ mdaultes
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removed. The residual blood is sharply centrifuged off once
more in order to obtain plasma. The PRP is diluted 1:10 with
autologous plasma. 750 pl are incubated with 50 ul of
physiological saline, 100 pl of test substance solution, 50 ul
of 14C sucrose (3.700 Bg) and 50 upl of 3H-BIBU 52 (final
concentration: 5 nM) at ambient temperature for 20 minutes. In
order to measure the non-specific binding, 5 pl of BIBU 52
(final concentration: 30 uM) are used instead of the test
substance. The samples are centrifuged for 20 seconds at
10,000 x g and the supernatant is removed. 100 pl of it are
measured in order to determine the free ligand. The pellet is
dissolved in 500 pl of 0.2N NaOH, 450 pul are mixed with 2 ml of
scintillator and 25 pl of 5N HCl and measured. The residual
plasma remaining in the pellet is determined from the 14cC
content, and the bound ligand from the measurement of 3H.
After subtracting the non-specific binding the pellet activity
is plotted against the concentration of the test substance and
the concentration for a 50% inhibition of binding is

determined.
2. Antithrombotic activity:
Method

The thrombocyte aggregation is measured by the Born and Cross
method (J. Physiol. 170, 397 (1964)) in platelet-rich plasma



vein and anticoagulated with trisodiumcitrate (final concentration 13 nM.
The blood is centrifuged for 10 mnutes at 170 x g and the supernat ant
platelet-rich plasma (PRP) is removed. The residual blood is shar ply
centrifuged off once nore in order to obtaimn pl asma. The PRP is diluted

1: 10 with autol ogous plasma. 750 [err]| are incubated with 50 [err]| of
physi ol 0gE£ah ﬁéhnﬁﬁy &eet[eﬁb bcek.t @8t inubBYE aneeoselinki, ORne5B1bek Lils Of
14C sucrose %S g ang err%Ti of 3H,BI BU 52 gf nal oncentratlon 5
nM at anBt¥ WeﬁBe a?ﬁré FBP 98 FihGRES. 1Pn2oFaEAot BYn¥alume PRel:10.

non- specific blndlng, 5 [err]I of BIBU 52 (final concentration: 30 [err]M
are used Oinﬁﬂge sulsiquge. The sanples are centrifuged for 20
seconds tant is renoved. 100 [err]l of it are
measured in order to determine the free | i gand. The pellet is dissolved in

500 [err]+h9f%90§§EEeCtk ¢hQ h@&fkbsérﬁn”bﬁéﬂcﬁﬁtEeﬁsHEYOBfSEth'"ator and
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progress qf the decrease in. poptical den f the platele suspenS|on IS
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possible but Stlll sufficient to produce an irreversible
reaction curve. The standard commercial collagen made by
Hormonchemie of Munich is used.

Before the collagen is added, the plasma is incubated with the
substance at 37°C for 10 minutes.

From the measurements obtained, an ECgp was determined
graphically corresponding to a 50% change in the optical

density in terms of inhibiting aggregation.

The following Table contains the results found:

Substance 3H-BIBU-52- inhibition of
(Example no.) binding test platelet aggregation
- ICgqp [nM] ECgg [nM]
1 3.7 37

1(1) 51 310




addi ti oh of the aggregation-triggering substance and recorded. The rate of
aggregation is calculated fromthe angle of inclination of the density
curve. The point on the curve at which there is greatest |ight perneability
is used to calculate the optical density® - The quantity of collagen is
selected to be as snmall as possible but still sufficient to produce an
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t hr onboses, cer rovascul ar di seases enbo cardi ac infarct,
structures. They are also sultable for parallel therapy in

thrombolysis with fibrinolytics or vascular interventions such
as transluminal angioplasty or in the treatment of shock,
psoriasis, diabetes and inflammation.

For combating or preventing the above diseases the dosage is
between 0.1 pg and 30 mg/kg of body weight, preferably 1 pg to
15 mg/kg of body weight, in up to 4 doses per day. For this
purpose the compounds of formula I prepared according to the
invention, optionally combined with other active substances
such as thromboxane-receptor antagonists and thromboxane
synthesis inhibitors or combinations thereof, serotonin
antagonists, a-receptor antagonists, alkyl nitrates such as
glycerol trinitrate, phosphodiesterase inhibitors,
prostacyclin and the analogues thereof, fibrinolytics such as
tPA, prourckinase, urokinase, streptokinase, or anticoagulants
such as heparin, dermatan sulphate, activated protein C,
vitamin K antagonists, hirudine, inhibitors of thrombin or
other activated clotting factors, together with one or more
inert conventional carriers and/or diluents, e.g. with corn
starch, lactose, glucose, microcrystalline cellulose,
magnesium stearate, polyvinylpyrrolidone, citric acid,
tartaric acid, water, water/ethanol, water/glycerol,
water/sorbitol, water/polyethyleneglycol, propyleneglycol,
stearyl alcohol, carboxymethylcellulose or fatty substances
such as hard fat or suitable mixtures thereof, may be



arteriosclerosis, osteoporosis and tunmour netastasis and treating

genetically caused or acquired disorders of interactions of cells wth one

another or with solid structures. They %%F al so suitable for parall el

therapy in thronbolysis with fibrinolytitTs or vascular interventions such

as translumi nal angioplasty or in the treatment of shock, psoriasis,
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t he dosage_1s between 0.1 r and 3 / kg of
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t he conpossoliat 0bnkor sprayk prepappdsdcopidsng to the invention, optionally
conbi ned with other active substances such as thronboxane-receptor

ant agoni sts and t hromboxane synthesis inhibitors or conbinations thereof,
ser ot oni n"Theat Byampies, whichcEpldpwanragintendedatkylilhistaate sheh as

gl ycer ol ey e o] lLesterase inhibitors, prostacyclin and the
analoguesiétgég%éﬁ ??ggiggFgngS such as tPA, prourokinase, urokinase,
strept oki nase, or anticoagul ants such as heparin, dermatan sul phate,
activated protein C, vitam n K antagonists, hirudine, inhibitors of
thronbin or other activated clotting factors, together with one or nore

i nert conventional carriers and/or diluents, e.g. with corn starch,

| act ose, glucose, mcrocrystalline cellul ose, nagnesi um stearate,

pol yvi nyl pyrrolidone, citric 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 hard
fat or suitable m xtures thereof, nay be

- 17 - i ncorporated in conventional galenic preparations such as plain or
coated tabl ets, capsul es, powders, suspensions, solutions, sprays or
suppositories. The Exanples which follow are intended to illustrate the

invention nore fully:
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4-[2-(chl orocarbonyl)ethyl]-1-[(ethoxycarbonyl)nethyl]-piperi-

di ne~- hydrochloride . To 1.46 g of
4-(2;carboxyethy|)-1-[(ethoxycarbony|fné?hyl)- piperidine in 10 m

met hyl ene chloride, is added 1 m of saturated ethereal hydrochloric acid.
1.2 g of | hl ori de are added and the m xture is stirred for 3 hours
at anbien?ﬁg' nﬁ%rgiure. The reaction mxture is concentrated by evaporation
and the residue is mxed twice with toluene and evaporated down again. The

crude progugi- {shIstéERrbse@T) €ehy Tl aanpémqﬂy@@ﬂbanwm@uﬁyw%gperi-
purified... The Ol%ﬁﬁy ng.conpounds are obtai ned anal ogously to anple 1|:
(1) 1-[ 2908 ibgc%‘? ?/‘F’(jq%‘?hyu-m[(net hoxycar bonyl ) met hyl ] -

pi peri di ne-nydrocntori de 2)

4-[2-(chl hyd ] al: -
ot byl ] B i bty olhl S e Sney A O { KSR Rbony 1 methy) -
4- [ 2- (cari®epiding 11n -1Q ethosstear vng | ghierids - pipeaaddpdel mhEg of
4- [ 2- ( benzhpated Raind ded hyhydrocR I 0xa@ad bonyd )dred vt didhpPer it Heigs e
hydr ogenat ed i, 150 f tetrahydrofuran for 4 hours at anbient,
t enper at &€ zfr;%ot?ol?%éﬁ”ﬁ? e 1Brdhor B RPTH ARG 3 g of
pal | adi unsempearstiussg o driod aresoet io helxtaand | 1 condetiteratsed\iapor at ed down

d cryst ' f ' | Jjttl t . yield: 5.8 f
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evaporated down again. The crude product is further reacted in

Examples 1 and 2 without being purified.
The following compounds are obtained analogously to Example I:

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

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

Example IT

4-[2- (carboxy) 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 temperature under a
hydrogen pressure of 50 psi in the presence of 1.3 g of
palladium on activated charcoal. The reaction mixture is
evaporated down and crystallised from diethylether and a little
acetone.
yield: 5.8 g of (79 % of theory),

- melting point: 65-67°C.



- 19 - ' The followi ng compound is obtained anal ogously to Exanple I1:

(1) ,4-(2-carboxyethyl)-1-[(cycl ohexyl oxycarbonyl)nethyl]- piperidine

nmel ti ng point: 85-88[err]C Exanmple 111
4-[2-(benzy|oxycarbonyl)ethyl]-1-[(etho&%cérbonyl)nethyl]- pi peri di ne To
9.0 g of 4-[2-(benzyl oxycarbonyl)ethyl]-piperidine and 5.2 g of

N- et hyl - dhS an | 3 2 i34 .

br onpacet aee(Hl%Eq'%JJ%{a or%dgzbet&ginﬂsri bﬁ%@ﬁd&%%%ﬁe&wﬁmﬁﬂ% rI|In'g in
an ice bath and the mxture is stirred for 18 hours at anbient tenperature.
The react(izgn 4m pol1=8-Bokyetantriat Byl ShERARE) Yoy e t1gsl due i s

qui ckly di,vi ded ,between tert. butyl-nethylether, ice water and 10 m of 2N
sodi um hPdPEX*§¢™Sol uti on. The organi c phase is separated off, washed wth
I ce wat emedtdneatodiaited 8S{88%€.sol uti on, dried and concentrated by
evaporation. yield: 10.05 g of (83 % of theory), Rf value: 0.84 (silica
gel ; nethyl ene chl ori de/ net hanol / conc. aqueous ammnia = 95:5:1). The

f ol | owi nxampdeddTi s obt ai ned anal ogously to Exanple I11: (1)

4-[ 2- (benzyl oxycar bonyl ) et hyl ] -1-[ (cycl ohexyl oxycar bonyl ) -

thyl]-piperidine R value: 0.47 (sili |, methyl
Chi of | GeRmREndRSREYReY CATREL R A e JBCRRSALbOR AR

piperidine

To 9.0 g of 4-[2-(benzyloxycarbonyl)ethyl] -piperidine and 5.2
g of N-ethyl-diisopropylamine in 70 ml of acetonitrile, 6.35 g
of ethyl bromoacetate in 20 ml of acetonitrile are added
dropwise with stirring 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 divided between tert.butyl-methylether, ice water and
10 ml of 2N sodium hydroxide solution. The organic phase is
separated off, washed with ice water and saturated saline
solution, dried and concentrated by evaporation.

yield: 10.05 g of (83 % of theory),

Rf value: 0.84 (silica gel; methylene chloride/methanol/conc.

agueocus ammonia = 95:5:1).

The following compound is obtained analogously to Example III:
(1) 4-[2- (benzyloxycarbonyl)ethyl] -1- [ (cyclohexyloxycarbonyl) -
methyl] -piperidine

Rf value: 0.47 (silica gel; methylene chloride/methanol/conc.

aqueous ammonia = 98:2:0,5).

Example IV

4-[2- (benzyloxycarbonyl)ethyl] -piperidine




4- [ 2- (benzyl oxycar bonyl ) et hyl ] - pi peri di ne

- 20 - 9.7 g of 4-(2-carboxyethyl)piperidine-hydrochloride (nelting

poi nt-: 240-250[ err] C, prepared by hydrogﬁgation of 3-(4-pyridyl)- acrylic
acid in glacial acetic acid in the presefite of platinum oxide and
subsequent treatnment with hydrochloric acid), 30 m of benzyl alcohol, 3 g
of p-tol ugngsyl pkoni_g-ac. Hﬁ%& e o@%ﬂ or LUt es
usi ng thegﬁgt regegaggt%?. e?g.CgF%%e%???&%eh?gﬁboncgﬁgggtég%%ﬁ@dﬁj
evapor at i BRiNK :v38002508€ /1 PFePaEets b hydrpgenatdon off 3i-dé ~wyrddyand

eXéraCfEd?&byzecéh&&? wh%Blb%ﬁh%b?bﬁFigEFEFHEHheEhFTbﬁe%@ﬂ$ﬁU%prasetiS
maae a a ne, an extr.acte W er - ne . r. exLrac |1 S
hashed w PAAE IR ORS00 PN SMPRSTUSHY LEhabRE Rk By DYCESERIERaS i ol d:
9.0 g (73a&idi,theom}) pfRbenalylical@ohdl(ssl gcafge-toimehesaiphonic acid
chl ori de/ hapol 4Acarc u i = ' 5:1) anplke V

1-(2-car b%%;esﬁy}né- §ELFﬁgg%§%y§§%gg%§F%ge _ % ]§§p%nﬁgﬁt§|éng#ghﬁ§d}:g§hwgﬁege
To 2.9 g separpott eThebyeasydanbmixtpaeh ] conpersratsyc kvbevaporation

nyl) - met hyh] viaenpey, i dhee residtenti somigetihywtiehe50hmdr bde ieeewaddedahd nl  of

trifluoroacetic aﬁid and the m xture is s irrid ov rnlggﬁ at _anbi ent
t enper at uUPELTFRECHEREPEN LAMREU A s BB R PHEY AT BEEBYLET BEEr afPEn 2TERMS up

i n acet onphas8exed watl alha&&abkbndreﬁhkabtedawﬁdhandragbhﬁerncentrated by
evaporation., |t [ s _oncg, nore n.,yup..in et , Jahxed with her gal,
vy ochi oRPErkkebReRa” ToRC et FAFE By valnBar k2 Bn sThiBe, BonldoHe e
w t h tertahdtgbngenhybteldeby evaphirshienne acet one has been added, suction
filtered tigd [ 8.2 ~45 % of theory), Rf value: 0.73

d?%ﬁlﬂ. §,Fg§g?g§|% of tﬂeé?f%

(reverse ase si el ;. _met hanol 7 5% aqueous ) sal i ne
sol uti on Bfevajue: 0.18 (silica gel; methylene chlor1de/methanol7conc.

agqueous ammonia = 95:5:1).

Example V

1- (2-carboxyethyl) -4- [ (methoxycarbonyl)methyl] -piperidine-~
hydrochloride

To 2.9 g of 1-[2-(tert.butoxycarbonyl)ethyl] -4- [ (methoxycarbo-
nyl) -methyl] -piperidine in 20 ml of methylene chloride are
added 10 ml of trifluorocacetic acid and the mixture is stirred
overnight at ambient temperature. The reaction mixture is
concentrated by evaporation, taken up in acetone, mixed with
ethereal hydrochloric acid and again concentrated by
evaporation. It is once more taken up in acetone, mixed with
ethereal hydrochloric acid and concentrated by evaporation.
The residue is stirred with tert.butyl-methylether, to which
some acetone has been added, suction filtered and dried.
yield: 2,45 g (92 % of theory),

Re value: 0.73 (reversed phase silica gel; methanol/5% aqueous

saline solution = 6:4).



K o5
- 21 - Exanple VI
1-[2-(tert. butoxycarbonyl)ethyl]-4-[(nethoxycarbonyl)methyl]- piperidine
A mxture of 9 mM of tert.butyl acrylate, 10 g of 4-[(neth-
oxyqarbonyl)nethyl]-piperidine-hydroGhP&rrde and 7.2 m of triethylamne in
150 m of methanol is refluxed overnight. The reaction m xture is
concent rg% 5@ #é( $yaporation, taken up in methylene chloride and washed
twice wi ed sodi um hydrogen carbonate sol ution. The organi c phase
Is separated off, concentrated by evaporation and the residue is purified
by chrorat pgr apdiye MEFoRyEarbERy UPEL EPL AT - W8t HOkPyhebengh) metHed et hanol
(35:5).ﬁ§[eld; 12.6 g (86 %of theory), Rf value: 0.68 (silica gel;
met hyl eRRFT AR/ net hanol = 9: 1). Exanple 1
4-[ 2- [ (4—=amdrroptenytyam nocar bonyt et nyl |- I- car bDOXymet nyl - pi peri di ne X

0.2 Herg 10 ]9, 43P Gunlof A0LOOBGOFAM rpeath Nyl OgNLer 2 0¢ (#BER20 MO of

4- di nmet QF% nopyfrrdine in a mxture ¥ or mam_de and
1.5 m afxysarkpnel bnethvlbdeiper kgine-hydrochloride and 7.2 ml of

[ 2- (chl qro0as hied hyh] 180 [hEt bEXMEEnHAGY | 1 58+ 8F1hixed overnight. The
pi peri di ne-hydroch| ori de and t he mxtur(g Is stirred for 1 hours at

3
100[ er r |[XeactHEOR JREFFRRE ni &t GPREFREEIBFR PY nF VRROHR E 1O ¢ e EFKERr WP riiBe
al kal i nenent Kyl &sli ¢l bytdexané sathédorwhoe wkthasdedrated sodium

tert. butyl ; met hyl et d hyl ' . |

d ust e XATGOT FpERoaate BEIANIES Th Grdinid WingoUlfcelbBRRELT |
dryness aftf a drendenenpeedt by eevapgogeren Gindhiehe exedidue simepurdfiedbbyl i ng
Wi th 100c@ﬁt§%€%lg$’o@éfeé £OPLERIGLL ES1Ehh!PLEH AOEhyhenti | trate s

concentrate ation. The evaporation residue is heated with
of chloride/methanol (35:5). P th 30 m

yield: 12.6 g (86 % of theory),
Rf value: 0.68 (silica gel; methylene chloride/methanol = 9:1).

Example 1

4-[2-[(4-amidinophenyl)aminocarbonyl] ethyl] -1-carboxymethyl -
piperidine x 0.2 Hy0

To 420 mg of 4-aminobenzamidine-dihydrochloride and 20 mg of 4-
dimethylaminopyridine in a mixture of 1.5 ml of
dimethylformamide and 1.5 ml of pyridine are added 720 mg of 4-
[2- (chlorocarbonyl) ethyl] -1- [ (ethoxycarbonyl)methyl] - '
piperidine-hydrochloride and the mixture is stirred for 1.3
hours at 100°C. The reaction mixture is cooled, mixed with ice
water, made alkaline with sodium hydroxide solution and
extracted with tert.butyl-methylether and methylene chloride.
The aqueous phase is adjusted with hydrochloric acid to a pH
value of 3-4 and evaporated to dryness at a bath temperature of
70°C. The residue is heated to boiling with 100 ml of ethanol,
after cooling it is filtered and the filtrate is concentrated
by evaporation. The evaporation residue is heated with 30 ml of
ethanol, it is cooled and the solid is suction filtered. The
solid is stirred with 15 ml of tetrahydrofuran and 4.5 ml of 1N



ethanol, it is cooled and the solid is suction filtered. The solid is
stirred with 15 ml of tetrahydrofuran and 4.5 m of IN

- 22 - sodi um hydr oxi de solution. Th Xture is combined with 2.75 m of
IN hydrochloric acid and stirred over an ice bath. The precipitate is
washed with water and tetrahydrofuran and dried in vacuo. yield: 144 ng (21

W%Of th??bﬁium”?bﬂkﬁglﬂ@iF?%;&&&bﬁrmhﬁ odetare )is Bbmhﬁnaa waﬁHSXrnweﬂgeg)
phase silica_gel .. methang que sa solJtion = 6:
ol cul at 06 I Frargend3atc A AIEA Reirreg, oupr, an 188 BARMOME oF

7.26 pré6ipithhses ispwashed withHwater33add teTthahfydlriodnrag emdodoridsi ar e
obt ai nedjgnghegeus! y to Exanple 1: (1)

1-[2-[ (4-am di nophenyl ) am nocar bonyl ] et hyl | - 4- car boxy- net hyl - pi peri di ne x
2 H err]pigddti ag4psont(211§20f00heprye . (with sintering and deconposition).

Rf vaIuemthZﬁg(bgggesedggh@sngbbmga)gel nethanol/S@baqueous
sal i ne solutl = 6:4 Qa cul at ? g v 21 Found:
55 02 Rf ya ge 0. 7f4 ggvereg% phase silica gel met anol/5% aqueous

4-12-[ (4-am di nophenyl ) sailldneasbdnylipat ky6l:4)- car boxy- net hyl - pi perazi ne

3) 4-2 ) aline: i &1 car boxy. et
ot hy! - S04 GRBREEITG) noC | bRy 770 CeRP o5 I 11897000y

4-1 2- [(4Fennd|nophenyl)an1ﬁ@eéﬁbonyl]étﬁﬁl]-l-céﬁbéﬁy-

a-[2-[(4 @ﬁﬁ?d?ﬁggﬁgﬁ§ )éﬁrﬁgcarbonyllethY'] 1-carboxy-

The following compounds are obtained analogously to Example 1:

(1) 1-([{2-[(4-amidinophenyl)aminocarbonyl]ethyl] -4-carboxy-

methyl-piperidine x 2 Hy0

melting point: 192-200°C (with sintering and decomposition).

Rf value: 0,77 (reversed phase silica gel; methanol/5% aqueous
saline solution = 6:4)

Calculated: C b5.42 H 7.66 N 15.21

Found: 55.02 7.38 14.95

(2) 4-[2-[(4-amidinophenyl)aminocarbonyl]ethyl] -1-carboxy-
methyl-piperazine

(3) 4-[2-[(4-amidinophenyl)aminocarbonyl] ethyl] -1-carboxy-
methyl-2-oxo-piperidine

(4) 4-[2-[(4-amidinophenyl)aminocarbonyl]ethyl] -1-carboxy-
methyl-2-oxo-piperazine

(5) 4-[2-[(4-amidinophenyl)aminocarbonyl]ethyl]-1-carboxy-
methyl-3-methyl-2-oxo-piperazine

(6) 4-[2-[(4-amidinophenyl)aminocarbonyl]ethyl] -1-carboxy-
methyl-2,3-dioxo-piperazine



met hyl - 3- net hyl - 2- oxo- pi per azi ne (6) _

4-[2-[(4-am di nophenyl ) am nocar bonyl ] et hyl ] - 1- car boxy-

met hyl - 2, 3- di oxo- pi per azi ne - 23 -
(7) 4-(2-[(4-anidinophenyl)aninocarboﬁy@Pthyl]-l-carboxy-

met hyl - 2, 5- di oxo- pi per azi ne (8)

4-[2-[(4-p4y di D‘PED?'MLAQ%M(&%?%HS}X') hmhBYhkbdnga] BeAY1] -1 - carboxy-

met hyl - 3- 0x0- pi per azi ne )
4-[ 2- [ (4-BerayhophenGLPERT RABEFBEAYE] et hyl | -| - car boxy- net hyl - cycl ohexane
(10) 4-[2-[(4-am di nophenyl)am nocarbonyl]ethyl]-1-( 1-carboxy-

et hyl) - pi I di 11) .a-[4:[2-](4-am di npphenyl } nocar bonyl ]Jethyl]-1-
pipgr?dfnggi-%ﬁgﬁyﬁéﬁé?w%déB#Ethyé aTlnocarBBnyﬂye%ﬁgiT-i-carg%xb- yl]
a- [ 4- [ 2- [ndthyl €8 nopbepyberaehnear bonyl ] et hyl ] - 1-

pi peridinyl]-(3-pyridyl)acetic acid (13)

4-[2-[(4-am di nophenyl ) am_nocar bonyl ] propyl ] - 1-car boxy-  net hy| - pi peri di ne
(14) 4-[ 2(3) 24 akzdi hbpheiginarhasya) BBRPPFarhonyliethybbx ) -carboxy-

net hyl - 3, de €h{PL Byb1Shexanei per azi ne (15) a- -
[4-[2-[(4-am di nophenyl)am nocar bonyl ] et hyl]-1-
pi peridinyl]-(4-fluorophenyl)acetic acid

(10) 4-[2-[(4-amidinophenyl)aminocarbonyl]ethyl] -1- (1-carboxy-

ethyl) -piperidine

(11) o-[4-[2-[(4-amidinophenyl)aminocarbonyljethyl]-1-
piperidinyl] -phenylacetic acid

(12) o-{4-[2-[(4-amidinophenyl)aminocarbonyl]ethyl]-1-
piperidinyl] - (3-pyridyl)acetic acid

(13) 4-[2-[(4-amidinophenyl)aminocarbonyl]propyl] -1~carboxy-
methyl-piperidine

(14) 4-[2-[(4-amidinophenyl)aminocarbonyl]ethyl] -1-carboxy-
methyl-3,3-dimethyl-2-oxo-piperazine

(15) a-[4-[2-[(4-amidinophenyl)aminocarbonyl]lethyl] -1-
piperidinyl] - (4-fluorophenyl)acetic acid

(16) o-[4-[2-[(4-amidinophenyl)aminocarbonyl]ethyl] -1-
piperidinyl] - (4-methoxyphenyl)acetic acid

(17) 4-[2-[(4-amidinophenyl)aminocarbonyl]ethyl] -1- (2-carboxy-
ethyl) -piperidine



(16) a- "[4-[2-[(4-am di nophenyl)am nocarbonyl ]Jethyl]-1-
plperldlnyl] (4- met hoxyphenyl )acetic acid (17)
4-[2-] ( 8- an1d|nophenyl)an1nocarbonyl]ethyl] 1- (2-carboxy- ethyl)-piperidine
- 24 - Exampl e 2
4-12-1(4- an1d|nophenyl)an1nocarbonyl]ethyl] 1-[ (et hoxycar bo-

nyl ) met hy eridine x 2,15 HO x 0.7 Herr]O To 625 ng of
4- an1nobe#%%§?an% and 30 ng of 4- dinmethylam nopyridine in 5 m of

pyridine are added 950 ng of
4-[2-(chl pr Ear[@&’ﬂxhléifl&bheﬁ?ﬂSh*ﬂﬁé&ﬁi‘b@ﬁwhéﬁﬁ&ﬁﬂh [ (ethoxycarbo-

pi peri di ne- hydrochl orige and.the mxture is stirred for 1 hour at
100[ er r ] YD) metBYLYrREPRYLRdPRa¥i deldr BCAd¥el - dnH2Phe n1xture is stirred

for a fur+ﬁer—&—2—hUuTs—?w—tﬁﬁfeTTTf%—The-rEactrUn—nrxture-rs—cuncentfaned

by evaporati and the,resi du Is_sti.rred_t
tert. butyt® né?ﬂy?%tﬂg 4= ?Wéng QEﬁngé?ﬁgaaéggﬁtgg 8Ff and di scarded each
tinme. Thedimethpbamsnppyridedebyncﬁrmhaoﬁgpyphﬂineearaladﬁﬁduﬁﬁﬁxmgeoﬂ th

et hanol . hgngﬁgfséoaérﬂgﬁgesae 11 £L1R0ehoxPBIELSLY APhbYngEy di ¢ Wi LN

et her eal % oric acl nd co centrate evaporation e residue is
tr|turate@np@rhda@%rbxéroghéogaﬂedané shet mdnturet tpcatinyedr foy. lyheny:

335 ny 0fa£2§066@f b heor y¥, dfﬁeua yﬁorﬁaﬁ5déaAﬂa1aaaaaoahdetheehmﬁﬁakéconc.
aqueous Cal cul H 7.04

N 12 41 1sc§t155e§8f@5uﬂdfurther % %)h ar Zagt§806cg6§he reigt%?
17. 27 Maseispees rign cOMehtrat88lby eihpohadionhhndlﬂhe pésifeef dkl owi ng
conpounds, @{f}&&téwfsg ﬁf@ﬁoggyélﬁuﬁ?lE%gQHQfegher, the solvent being
decanted off and discarded each time. The residue is purified
by chromatography over aluminium oxide with ethanol. The
product is dissolved in ethanol, made slightly acidic with
ethereal hydrochloric acid and concentrated by evaporation. The
residue is triturated with acetone, the solid is suction
filtered and dried.
yield: 335 mg of (25 % of theory),
Rfg value: 0.35 (aluminium oxide ; ethanol/conc. aqueous ammonia

= 99:1)
Calculated: C 50.55 H 7.04 N 12.41 Cl 16.88
Found: 50.02 6.96 12.51 17.27

Mass spectrum: (M+H)* = 361.

The hydrochlorides of the following compounds are obtained
analogously to Example 2:

(1) 1-[2-[(4-amidinophenyl)aminocarbonyl]ethyl]-4- [ (ethoxy-
carbonyl)methyl] -piperidine

(2) 4-[2-[(4-amidinophenyl)aminocarbonyl] ethyl] -1-[ (ethoxy-
carbonyl)methyl] -piperazine

(3) 4-[2-[(4-amidinophenyl)aminocarbonyl]ethyl]-1- [ (ethoxy-
carbonyl)methyl] -2-oxo-piperidine



(1) 1-[2-[(4-am di nophenyl)am nocar bonyl ] et hyl]-4-[(ethoxy-

car bonyl ) nmet hyl ] - pi peri di ne (2) -

4-12-[ (4- an1d|nophenyl)an1nocarbonyl]ethyl] 1-[ (et hoxy-

car bonyl ) met hyl ] - pi per azi ne (3) 25

4-12-[(4- an1d|nophenyl)an1nocarbonyl]ethyl]-l-[(ethoxy-

car bonyl ) net hyl ] - 2- oxo- pi peri di ne

- (4) 4-[2-[(4-am di nophenyl)am nocarbonyl ]Jethyl]-1-[(ethoxy-

Ca{goF{Lqutgy“h Z(QXamﬂHﬁab@mbmgl)ﬁﬁﬁhﬁCﬁbeﬂyllishyll-1—[(ethoxy-
a 1N r t. -1-[ (et hoxy-

car bony! FRECH ?? gé?ﬁ@ c5%§$%%%§ e (6§ , Y

4-12-[(4- an1d|nophenyl)an1nocarbony|] ethyl]-1-[ (et hoxy-

car bonyl t hyl | )
4-1 2- [(4kgﬁ1 I%% ﬁéﬁﬁiggﬁﬁﬁggggggﬁ)?ﬁ%nﬁﬁ%kbon 1]etg%3} -1- [ (ethoxy

carbonyl?ﬁﬁbﬁPVP mebhyild v §-pretéyisienexo-piperazine
4-12-[(4- an1d|nophenyl)an1nocarbonyl]ethyl] 1-[ (et hoxy-

carbonyl) era

a2 [LaVB BYsesitads prdnRoBhensn) AhibrsAEbemytderby}] -1- [ (ethoxy-
carbonyl¢arbbpy19m¢thyhéxané dipk0)piperazine

4-[2-[ (4-am di nophenyl ) am nocar bonyl Jethyl]-1-[1- (et hoxy-

car bonyl ) et hyl ] - pi peri di ne 11) ethyl a-

[ 4-] 2- [(47hnﬂdiﬁoﬂﬁén9m}éﬁpﬁ§ nydagpmiaopprponyllethyl] -1- [ (ethoxy-

carbonyl)methyl] -2,5-dioxo-piperazine

(8) 4-[2-[(4-amidinophenyl)aminocarbonyl]lethyl]-1-[(ethoxy-
carbonyl)methyl] -3-oxo-piperazine

(9) 4-[2-[(4-amidinophenyl)aminocarbonyl]ethyl] -1-[ (ethoxy-
carbonyl)methyl] -cyclohexane

(10) 4-[2-[(4-amidinophenyl)aminocarbonyl]ethyl]-1-[1- (ethoxy-

carbonyl)ethyl] ~piperidine

(11) ethyl a-[4-[2-[(4-amidinophenyl)aminocarbonyl]}ethyl] -1-

piperidinyl] -phenylacetate

(12) ethyl a-[4-[2-[(4-amidinophenyl)aminocarbonyl]lethyl]-1-

piperidinyl] - (3-pyridyl) acetate

(13) 4-[2-[(4-amidinophenyl)aminocarbonyl]propyll]-1-[(ethoxy-

carbonyl)methyl] -piperidine

(14) 4-[2-[(4-amidinophenyl)aminocarbonyl]ethyl]-1-[(ethoxy-

carbonyl)methyl] -3,3-dimethyl-2-oxo-piperazine

(15) ethyl o-[4-[2-[(4-amidinophenyl)aminocarbonyl]ethyl] -1-

piperidinyl] - (4-fluorophenyl)acetate

25



4o
pi peri di‘nyl ] - phenyl acet ate (12) ethyl a-

[ 4-] 2- [ (4-am di nophenyl ) am nocar bonyl et hyl ] -1-

pi peridinyl]-(3-pyridyl)acetate (13)

4-12-[(4- an1d|nophenyl)an1nocarbonyl]pr%@yf]-l-[(ethoxy-
car bonyl) rret hyI ] - pi peridine

4-1 2- 4 0 b -

car bonyl ) VIO S fetdly f‘% %Q%ﬂpr.%p@ér%ﬁ anSdEobqnxt1 ethyl] -1-
a-[4-[2- [p(lzpea:mdjmlddhedﬂgﬂn)eﬂhmmm»alcmﬁqﬂie] -1-

pi peridinyl]-(4-fluorophenyl)acetate -
26 - 16) ethyl a-[4-[2-][(4-am dinophenyl)am nocarhonyl] et

plperldfdﬁhl @Qﬁﬁnﬂ&%q%ﬂi&énqnhﬁﬂx&kgﬁlngéégbonyl1ethyf/] glgethOXY‘

4- [ 2- [ ( 4carcdinyankamg)las :Lrpzs:ﬁd)myllethyll 1-[2- (et hoxy-

car bonyl ) et hyl ?Q'gu peri d| ne (18)

4-[ 2-[ (4-am di nophenyl ) am nocar bonyl Jethyl]-1-[(cycl o-

hexyl oxydamshomy D2l (#yamipd ipmphime hari o ddEbony? Juhyl] 10 1 nE{dyaig poi nt :

from 170 u e\er. a gel ;
" met hanol %&aqé‘g’%&%&“"@thﬁ] P ?%ﬁ%é%eo?%t%sgd MES%%)ZS@%&CUI gt ed C
51.69 HMeltrisg poainty fagm 130°C 5 degampund: .51. 69 7.46
10.44  ge vaiaeﬂ 0. SeXaHhverbed PhastAuliC atial mémaa%oi/@; Fqnrddae

subst ance “per
saline solution = 6:4)

Calculated: C 51.69 H 7.60 N 10.48 Cl 15.26
Found: .51.69 7.46 10.44 15.17
Example 3

Dry ampoule containing 2.5 mg of active substance per 1 ml

Composition:

active substance 2.5 mg
mannitol 50.0 mg
water for injections ad 1.0 ml

Method of prepération:
The active substance and mannitol are dissolved in water. After
bottling, the solution is freeze-dried. For use, the solution

is made up with water for injections.

Example 4

Dry ampoule containing 35 mg of active substance per 2 ml

Composition:

active substance 35.0 mg



P

Conposi t'i on: active substance 2.5 ng mannitol
50.0-ng_mater for injections -ad 1.0 m Met hod of preparation:
active substance and nmannitol are dissolved in water. After bottling,
solution is freeze-dried. For use, the 83l ation is nade up with water
i nj ections. Exanpl e 4 Dry anpoul e containing 35 ng of active subst

per 2 m
- 27 -

sition: active subs C 35.0 ny
%ﬁﬁéﬁ) %@@ g %% water for injections

The
t he
for
ance

ad 2. Olﬂwat%ktﬁ@@ brieekebanrati on: Thedaét®velsubst ance and nmannitol are

di ssolved in water. After packaging, the solution is freeze-dried. For

t he solutlon I S e mnth wat er for injections.. Exanple 5 Tab
G D rie

cont ai n|

TRELeMSt ance

use,
et

The active substance and mannitol are dissolved in water. After

packaging, the solution is freeze-dried. For use, the solution

is made up with water for injections.

Example 5

Tablet containing 50 mg of active substance

Composition:

(1) active substance 50.0 mg
(2) lactose 98.0 mg
{3) maize starch 50.0 mg
(4) polyvinylpyrrolidone 15.0 mg
(5) magnesium stearate 2.0 mg

215.0 mg

Method of preparation:

(1), (2) and (3) are mixed together and granulated with an
agueous solution of (4). (5) is added to the dry granulate.
From this mixture compressed tablets are produced, which are
biplanar, faceted on both sides and provided with a dividing
notch on one side.

Diameter of the tablets: 9 mm.

Example 6

Tablet containing 350 mg of active substance

Composition:



Conposi tion: (1) active substance 50.0 ng (2) | actose

98.0 ng (3) nmize starch 50.0 ng (4) polyvinylpyrrolidone
15.0 ng (5) nagnesi um stearate 2.0 ngy

215.0 my  Method of preparation: (1)7 28)-and (3) are mi xed together and
granul ated with an aqueous solution of (4). (5) is added to the dry

gr anul at Fro thIS ure conpressed t ts _are produced, which are
blplanar%lpaéﬁﬁ %%1 $i%Yes and prOV|§!t§(§)(-J()S ¥ a di vi di ng notch on one
side. D di2gt élacdthStehe tablets: 9 mm Exdd .4 8ng Tabl et contai ning 350 rrg

of activ u c nposi tion:

28 Et:ﬁa(i?lt%t?"\%g ?l}géﬁczqaagce 350800 o g(2) | act ose

136.0 ng(63)P9&Nﬂéﬁﬁkﬁﬁﬂ¥°lld°ne iﬂ)QH%@ (4) pol yvinyl pyrrol i done
30.0 ng ((5) nragheSiwm HitRATaite 4.0 ny

600.0 ng  Method of preparation: 600.0 mg

Method of preparation:

(1), (2) and (3) are mixed together and granulated with an
aqueous solution of (4). (5) is added to the dry granulate.
From this mixture compressed tablets are produced, which are
"biplanar, faceted on both sides and provided with a dividing
notch on one side.

Diameter of the tablets: 12 mm.

Example 7

Capsules containing 50 mg of active substance

Composition:

(1) active substance 50.0 mg
(2) dried maize starch 58.0 mg
(3) powdered lactose 50.0 mg
(4) magnesium stearate 2.0 mg

160.0 mg

Method of preparation:
(1) is triturated with (3). This triturated mixture is added to

the combination of (2) and (4) with thorbugh blending.

Using a capsule filling machine this powdered mixture is packed

into size 3 hard gelatin capsules.



(1), (2) and (3) are m xed together and granul ated wi th an aqueous sol ution
of (4). (5) is added to the dry granulate. Fromthis nixture conpressed
tabl ets are produced, which are biplanar, faceted on both sides and
provided with a dividing notch on one-si?®e.- Dianeter of the tablets: 12 nmm
Exanple 7 Capsul es containing 50 ng of active substance Conposi tion:

(1) activ Subst agce 50.0 ng (2) dried maize starch

58.0 ny g%—%gm%efed | act ose 50.0 ng (4) nagnesium stearate
2.0 ngy 160.0 ny Met hod of preparation:
(1) is trejyeeied &bﬁ@aiﬁlngT55§ h§i bEr akedval xhyseahseadded to the

conbi nation of (2) and (4) wth thorough blending. . Using a capsule
filling chine 'S powdered mxture 1 s packed into stze 3 hard gelatin
capsul es. - 29 - Exampl e 8 Capsul es
cont ai ni gemdAsigioh: acti ve substance Conposi tion:

(1) active substance 350.0 mg
(2) dried maize starch 46.0 mg
(3) powdered lactose 30.0 mg
(4) magnesium stearate 4.0 mg

430.0 mg

Method of preparation: '
(1) is triturated with (3). This triturated mixture is added to
the combination of (2) and (4) with thorough blending.

Using a capsule filling machine this powdered mixture is packed

into size 0 hard gelatin capsules.
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(1) acti‘'ve substance 350.0 ng (2) dried maize sta

46)0 mg (3) powdered | actose 30.0 ng (4) rragne5| Immmmmu"lll"l“l
4.0 ngy 430.0 ng Met hod of prepéarati oh: s

(1) is triturated with (3). This tritura®d nmixture is added to the

conbi nation of (2) and (4) with thorough bl ending. Usi ng a capsul e _
filling machine this powdered m xture is packed into size 0 hard gelatin
capsules. - 30 -

Patent cl ai ns 1. Phenyl ami di nesPategénsdatimsor nul a

[err] wherein X and Z, which may be identical or different, each denote a
strai ght -chai ned al kyl ene group, which may optionally be substituted by one
or two al kyl groups, by an al kenyl group having 2 to 4 carbon atons, by an
al kynyl g1 ouphéaylagidihesdofagbasralofsrmiyaan aryl, aryl methyl,

het eroaryl or hetero- aryl nethyl group, Y denotes a 5- to 7-nmenbered
cycl oal kyl ene group optigdal ly

X—7Y— 27— CO-ORS (1),

wherein

X and Z, which may be identical or different, each denote a
straight-chained alkylene group, which may optionally be
substituted by one or two alkyl groups, by an alkenyl group
having 2 to 4 carbon atoms, by an alkynyl group having 2 to 4
carbon atoms, by an aryl, arylmethyl, heterocaryl or hetero-
arylmethyl group, '

Y denotes a 5- to 7-membered cycloalkylene group optionally
substituted by one or two alkyl groups,

a pyrrolidinylene, piperidinylene or azacycloheptylene group
optionally substituted by one or two alkyl groups, whilst in
the abovementioned rings one or two methylene groups adjacent
to a nitrogen atom may be replaced by a carbonyl group,

a piperazinylene or 1,4-diazacycloheptylene group optionally
substituted by one or two alkyl groups, whilst in the
abovementioned rings one or two methylene groups adjacent to a
nitrogen atom may be replaced by a carbonyl group,

Rl denotes a hydrogen atom, an alkyl, 1,1,l-trifluoroethyl or
alkyloxycarbonyl group, an arylalkyloxycarbonyl group having 1
to 3 carbon atoms in the alkyl moiety or a group of formula



substituted by one or two al kyl groups, a pyrrolidinyl ene,; i 0|

or "azacycl oheptyl ene group optionally substituted by one or Itlmm]mj“")"mmﬂll
groups, whilst in the abovenentioned rings one or two nethyl ene¢groups s *
adj acent to a nitrogen atom may be repi atled by a carbonyl group, a

pi perazi nyl ene or 1, 4-di azacycl oheptyl ene group optionally substituted by
one or two .al kyl groups, whilston the abo ntioned rings one or two

met hyl ene groups adjacentgli o 7hitrogen ato y _be replaced by a carbonyl
group, Rlerr] denotes a hydrqgen ato an _agkkyl, 1,1,1%trifluoroethyl or
al kyl oxycarbonyl group, an aryl &ky(BS§chrb&nyl group having 1 to 3 carbon
atons in tge al kyl noiety or a group of formul a _

- 31 -  wheredin [err] wherein Ra denotes a hydrogen atom
or an al kR® dendpeand Rgddegencatam elrkwyh giléyd groap3antio 7- menbered

an al i  oakyp grom | ]
cycl oa y}ﬁbgagggtesf gﬁogggﬁgﬁpﬁ}ﬁgr Y 30e.cd90hLGRL -2k 95%%%%3%&% eac

denot e a hydrogen, €, bromne or ne a | kyl ,
trifluorogeotpl or al koxy group, R4 denotes a hydrogen atom an al kyl,
aryl al kyl or hetero- arylal kyl group and R5 denotes a hydrogen atom an
al kyl group having 1 to 8 carbon atons, a_4- tq,7-nmenbered cycl oal kyl group
optionalI§Bsﬁﬁét3?ut¥§159 BA¥ gP AL P SFogbgfeaﬁnﬁryFaG% SepeLRKH

hydrogen, fluorine, chlorine, bromine or iodine atom, an alkyl,
trifluoromethyl or alkoxy group,

R% denotes a hydrogen atom, an alkyl, arylalkyl or hetero-
arylalkyl group and

R> denotes a hydrogen atom, an alkyl group having 1 to 8 carbon _

atoms, a 4- to 7-membered cycloalkyl group optionally

substituted by one or two alkyl groups, an aryl or arylalkyl

group or a group of formula

Re—c//o
No— (rCcrd)— .

wherein
RC denotes a hydrogen atom or an alkyl group,

RA denotes a hydrogen atom or an alkyl group and

R€ denotes an alkyl or alkoxy group, a 3- to 7-membered
cycloalkyl group or a 5~ to 7-membered cycloalkoxy group,

wherein, unless otherwise stated,

the aryl moieties specified in the definitions of the above
groups refer to a phenyl group, which may be monosubstituted by



groJﬁior’a group of fornula [er
Rc "denotes a hydrogen atom or an al kyl group, Rd denot es Eﬂgﬂﬂ "ﬁ. l
or an al'kyl group and Re denotes an al kyl or al koxy grou

7-menbered cycl oal kyl group or a 5- to-73Renbered cycloalkoxy group,
wherein, unless otherw se stated, the aryl noieties specified in the

def i ni 11 09 ol L0 aBOVe, 01 QLRS! Bl 8a HP M- BSBeulfl EE LY BF s
nmono, di- amd taddsnlﬁ:lsmalﬂt}edndu)o-R[@r rdisubstoiiostsd thy R'ed wyeReinrthand

addi'ti O”alé%%’lﬁ.\erﬂfs qﬁa?ltgé %&gﬁ&yl Rl MPefSidnd he,gubstituents may be

| denti cal rent otes a cyano, carboxy, am nocarbonyl,
al kyl am nocar bonyl, di al kyl am nocar bonyl, al koxycarbonyl, al kyl carbonyl,

al kyl'. - Slﬂ@@ﬁﬂte@'éﬁﬂﬁfl@h'é%boﬁ kyalrﬂﬂd&wf%n B kgl M&%onyl

B kyl Gar DO ALEH AR AR Ao L @ﬁéxﬁ%aﬂw"% e
ﬁl k|y|kS|U| gﬁ?wmm aﬂ%ﬂfmtﬂl Mpwwlsﬂmhbggbhmmwmmm.
N-gl kzl %‘" ca%ogi)‘c dm%%aléi@ﬁr&?%%%l sullke% %ﬁgﬂgrﬁﬂ&lamlno’

N- al kyl - pHg@wkyﬂqung4ﬂﬂiﬂylgﬁrhpnylam1no, phenylalkylcarbonylamlno,
phenylcarbonylamino, alkylsulphonylamino, phenylalkylsulphonyl-
amino, phenylsulphonylamino, N-alkyl-alkylcarbonylamino,
N-alkyl-phenylalkylcarbonylamino, N-alkyl-phenylcarbonylamino,
N-alkyl-alkylsulphonylamino, N-alkyl-phenylalkylsulphonylamino,
N-alkyl-phenylsulphonylamino, aminosulphonyl, alkylaminosulpho-
nyl- or dialkylaminosulphonyl group and

R7 denotes an alkyl, hydroxy or alkoxy group, a fluorine,
chlorine, bromine or iodine atom, wherein two groups RS, if
they are attached to adjacent carbon atoms, may also denote an
alkylene group having 3 to 6 carbon atoms, a 1,3-butadiene-1,4-
diylene group or a methylenedioxy group,

the heterocaryl moieties specified in the definitions of the
above groups refer to a 5-membered heteroaromatic ring, which
contains an oxygen, sulphur or nitrogen atom, a nitrogen atom
and an oxygen, sulphur or nitrogen atom or two nitrogen atoms
and an oxygen, sulphur or nitrogen atom, or a 6-membered
hetercaromatic ring, which contains 1, 2 or 3 nitrogen atoms
and wherein additionally one or two -CH=N-groups may each be
replaced by an -CO-NR8-group, wherein R8 denotes a hydrogen
atom or an alkyl group, and additionally the abovementioned
hetercaromatic rings may be substituted by one or two .alkyl
groups or may also be substituted at the carbon skeleton by a
fluorine, chlorine, bromine or iodine atom or by a
trifluoromethyl, hydroxy or alkyloxy group,



g ¥
N al kyl - phenylsulphonylanino, am nosul phonyl , al kyl am nosul p
di‘al kyl am nosul phonyl group and R7 denotes an al kyl, hydroﬁm Hmnﬂmll!!““l
group, a fluorine, chlorine, bronine or iodine atom wher ei n § W groups ,
if they are attached to adjacent carbon33tens, nay al so denote an al kyl ene

group having 3 to 6 carbon atons, a 1, 3- butadiene 1,4- diylene group or a

nmet hyl enedi XYy t I e S Lfied Ln the

definiti oHE ‘9 ’?%éﬂgﬁﬁﬂgégf%%%sgég é% th %$§E gﬁgﬁoﬂgae?ggyghatic ring,
whi ch coraldtyibemm X VErOXY Upheties mayregeh aonhain hi teogenazbom and an
oxygen, sylphur or nitrogen atomor two nitrogen atoms and an oxygen,

sul phur or nitrogen atom or a 6-nenbered heteroaromatic ring, which
contains 1, 2 or 3 nitrogen atons and wherein additionally one or two

- CH=N- gr qupspHEYy Eactd hte s epf agele byl aforfit ANRB- geevpdingeesi 81&8mdenot es a
hydr ogen ﬁtom.or an al kyl group, and additionally the abovenenti oned

het er oar ' I ngs may be substituted by one or two al kyl groups or nay
al so be substituted at the carbon skeleton by a fluorine, chlorine, brom ne

di |
° 9% " HeBs ¥ eddiond UEIH a VIS Tatbud MU BTET ) ene or
al koxy rrmamchm afgmBathichtean ke tanbstitwird dynene op twhealkyhi di nes
of gener radgféml Iax@temféh &Fo qaéwnngecsle@ carb&eNPt&fs 2 by an

straight - a| n r haV| n carbagn atons, whi ch
substitu Q}Xp teib%v’%f piga]kl’ﬁf‘aﬁ'f:%‘%e RY yrRReRbw )ﬂ 3
car _bgnl atpamdmm,alpwml@im Wm:&m &mm aﬂﬁmzobsﬂa phenyl,
pyriayt, t hi

2.i mi daz )51“{1%}2“& e o i iy R ‘Xlg‘%%‘%fffvmiﬁ%‘%% 22din the
abovenenﬁhmv@enhmm ;nlmlgi_faﬂﬂisﬂmgrcam tmamaad@amraiﬂatlbeut ed by an

al kyl  gr Qs 1t Piby e HIPOY AP S one of the nitrogen atoms,

Z denotes a methylene or ethylene group, each of which may be
substituted by one or two alkyl groups, by an alkenyl group
having 2 or 3 carbon atoms, by an alkynyl group having 2 or 3
carbon atoms, by a phenyl, pyridyl, pyridazinyl, pyrimidinyl,
pyrazinyl, oxazolyl, thiazolyl, 2-imidazolyl, 4-imidazolyl or
5-imidazolyl group, wherein the abovementioned imidazolyl
groups may additionally be substituted by an alkyl group at one
of the nitrogen atoms,

Y denotes a cyclohexylene group optionally substituted by one
- or two alkyl groups,

a piperidinylene group optionally substituted by one or two
alkyl groups, wherein one or two methylene groups adjacent. to a
nitrogen atom may be replaced by a carbonyl group,

a piperazinylene group optionally substituted by one or two
alkyl groups, wherein one or two methylene groups adjacent to a
nitrogen atom may be replaced by a carbonyl group,



g =

Z-denot’es a nethyl ene or ethyl ene group, each of which may
by one or two alkyl groups, by an al kenyl group having 2 orqalﬂnmllm mu”“l
by an al kynyl group having 2 or 3 carbon atons, by a phenyl, “pyridyl, s

pyridazinyl, pyrimdinyl, pyrazinyl, ox&%otyl, thiazolyl, 2- |n1dazolyl
4-im dazolyl or 5-imdazolyl group, wherein the abovenentioned inidazolyl

groups I tionall e substltuted b group, t he
ni t rogen ?rdﬁ? te SYEHJ%(Y‘? ?o’hexrill 'lgf%;!%ﬂ 'pt |ﬁjona §f0%8%¥?%%% by
one or t\groaimyiavg.my@ totaal mﬁ)e? ih rﬁ/lcmrdocg’t Aafewptowral |y substituted by
one or tﬂ%. gt €i or two net hyl ene groups adjacent to a
nitrogen-atom may be replaced By a carbonyl group, a pi perazi nyl ene group
optionally substltuted by one or two al kyl groups, wherein one or two

met hyl en@2g et eddjaatsirdder, Nilvsiaie atdildEihde Bfhiane bbyisdas bonyl

group, . - 34 - rr]. denotes a
Pyl bgen 20BN S EHSIHORFMSHYL, P58 BB ARVAT G EASP A cotal of
2 to 5 carbon atons or a phenyl net hoxycar bonyl group, R2 denotes a

hydr ogeny3f lsuori.ne, .C | ne or iodine atom a trifluoromnethyl
P o i M

group, an a up, ‘R3 denotes a hydrogen atom R4 denot es
a hydrogen atomor an al kyl group and Rl err] denotes a hydrogen atom an

al kyl gr @gpgeavres & Wy ddgddtom or an alkyl group and

RS denotes a hydrogen atom, an alkyl group having 1 to 8 carbon
atoms, a 5- to 7-membered cycloalkyl group or a phenylalkyl

group,

the tautomers thereof, the stereoisomers including the mixtures
thereof and the salts thereof,

whilst the phenyl groups mentioned in the definitions of the
above groups may each be mono- or disubstituted by a fluorine,
chlorine, bromine or iodine atom, by a methYl, trifluoromethyl,
hydroxy or methoxy group, and the substituents may be identical
or different, and the pyridyl, pyridazinyl, pyrimidinyl,
pyrazinyl, oxazolyl or thiazolyl groups mentioned in the
definitions of the above groups may each be substituted by a
methyl or trifluoromethyl group,

and, unless otherwise stated, the abovementioned alkyl and
alkoxy moieties may each contain 1 to 4 carbon atoms.

3. Phenylamidines of general formula

RrR2

N—C—X— Y7 CO-OR® (Ia),



atdhé, 4 5- to 7-menbered cycl oal kyl group or a phenyl al kyl
tautoners thereof, the stereoisoners including the m xtures ﬂmmluu Hulll

sal ts thereof, whi | st the phenyl grougs mentioned in the definttiton® of *
t he above groups may each be nono- or ~dBSubstituted by a fluorine, _
chlorine, bromne or iodine atom by a nethyl, trifluoromethyl, hydroxy or
met hoxy QHﬁHﬂz&?nd the substituents nay be identical or different, and the
pyridyl, pyrldﬁzinyl, pyrim di nyl, pyrazinyl, oxazolyl or thiazolyl groups
mentioned in the definitions of the above groups may each be substituted by

Doyt e e e e Y g o ot ot bon
at oms. Q?:rri?qférﬂﬂ%?ﬁ'di crbf“‘%’é% a*?u]?%?ﬁ#%egcby one or twopglkyl
ah grogfs each Haring 1 to 3 carbo? atoms, by a anyl, altyBp - o
erein enot a | ghts- | n e up. having 1. to 3 carbon
atons, Wity B i { AR o Bt S B AT Bt afa et 1o
3 carbon cat @yxazingl \GreuR, ahsieinttheaboysmgntigned phenyl gyoupyhay
pyri midi raddia%dmy e @{bﬁi@ﬁé&/lbﬁwﬂwg@ﬁ@) EATSr AROY 190¢€8r
phenyl group may additionally be substituted by a fluorine, chlorine,

bronmi ne dedisng AEF.0RY R BEtRhy | trifluexpmeihihy | hYIKRmH Qr dretRO¥GXy

group, group,

Z denotes a methylene or ethylene group, each of which may be
substituted by one or two alkyl groups each having 1 to 3
carbon atoms, by a vinyl, allyl, ethynyl, propargyl, phenyl,
pyridyl, pyrimidinyl, pyridazinyl or pyrazinyl group, wherein
the abovementioned phenyl group may additionally be substituted
by a fluorine, chlorine, bromine or iodine atom, by a methyl,
trifluoromethyl, hydroxy or methoxy group,

Y denotes a 1,4-cyclohexylene, 1,4-piperidinylene, 2-oxo-
1,4-piperidinylene, 1,4-piperazinylene, 2-oxo-
1l,4-piperazinylene, 2,3-dioxo-1,4-piperazinylene or 2,5-dioxo-
1,4-piperazinylene group, wherein the abovementioned groups may
be substituted by one or two alkyl groups each having 1 to 3

carbon atoms,

Rl denotes a hydrogen atom, an alkyl group having 1 or 2 carbon
atoms, an alkyloxycarbonyl group having a total of 2 or 3
carbon atoms or a benzyloxycarbonyl group,

R2 and R3 each denote a hydrogen atom,

R4 denotes a hydrogen atom or a methyl group and

R5 denotes a hydrogen atom, an alkyl group with 1 to 4 carbon

atoms or a cyclochexyl group,



Z" déaotés a net hyl ene or ethyl ene group, each of which may q ﬂmmJ lﬂﬂ"““
by one or two al kyl groups each having 1 to 3 carbon atons, m “"t
allyt, ‘ethynyl, propargyl, phenyl, pyridyl, pyrimdinyl, pyrlﬁaflnYI 6r s

pyrazi nyl group, wherein the abovenenti 8fed phenyl group may additionally
be substltuted by a fluorine, chlorine, brom ne or |od|ne atom by a

met hyl , ﬁé' %f%lthg¥g5g? ﬁé Egéggé¥59&§¥§ incly gﬂ%;?éﬁgyixtures

1, 4- cyclo exy ene ene 0X0- pi per
1, 4- m[xﬂthﬂrgaﬁnﬂndZthﬁosalta- 9§¢@ﬁ+nylene 2, 3- di oxo- 1, 4- pi per azi nyl ene -
or 2,5-dioxo- 1,4- plpera2|nylene group, wherein the abovenenti oned groups

may be substltut one or _two al kyl s each haV|n 1 to 3 carbon

at ons, Ei%@%b oOEISReTR ﬁg u@? 1 RPCPEY +ﬂ% 40 oFlaimadpon

at ons, euwnﬁﬂ@ﬁhoxycarbonyl group having a total of 2 or 3 carbon atons or a
benzyl oxycar bonyl group, R2 and R3 each denote a hydrogen atom R4
denotes a hydrogen atomor a nethyl group and R5 denotes a hydrogen atom
an al kyl Jgrdmmtma ham_ ethyll ene baroup ormhich anay dbehewlyst roted by one or

- 36 - g%ya@] ggreof the stereoisoners including the m xtures

t hereof and the salts t her eof . 4. Phenyl am di nes of general fornula la
according to claim3, wherein X denotes an et hyl ene group, which may be

substi t Utz Nt LmdtyT@id YgrdiPHPfhich may be substituted by one or
two methyl groups, by a pyridyl or phenyl group, wherein the
phenyl group may additionally be substituted by a fluorine,
chlorine or bromine atom, by a methyl, methoxy or
trifluoromethyl group,

Y denotes a 1,4-cyclohexylene, 1,4-piperidinylene, 2-oxo-
1,4-piperidinylene, 1,4-piperazinylene, 2-0xo-
1l,4-piperazinylene, 2,3-dioxo-1,4-piperazinylene or 2,5-dioxo-

1,4-piperazinylene group,

Rl denotes a hydrogen atom, an alkyloxycarbonyl group having a
total of 2 or 3 carbon atoms or a benzyloxycarbonyl group,

R2, R3 and R% each denote a hydrogen atom and

RS denotes a hydrogen atom, an alkyl group having 1 to 4 carbon
atoms or a cyclohexyl group,

the tautomers thereof, the stereoisomers including the mixtures
thereof and the salts thereof.

5. Phenylamidines of general formula Ia according to claim 3,

wherein
X denotes an ethylene group,

Z denotes a methylene group,
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Z-denotes a net hyl ene group, which may be substituted by one
groups, by a pyridyl or phenyl group, wherein the phenyl gro mlmm"mmm““l
additibnally be substituted by a fluorine, chlorine or brom ne ato a *
met hyl, methoxy or trifluoromethyl groug’ - Y denotes a 1, 4-cycl ohexyl ene,
1,4:piperidinylene, 2- 0xo- 1, 4-pi peridinyl ene, 1,4-piperaziny|ene, 2- 0X0-

1, 4- pi perazi nyl ene, 2, 3-di oxo-1, 4-pi perazi nyl ene or 2,5-di oxo-

1, 4- pi perazi nyl ene grou err] denotes a hydrogen atom an

al kyl oxyéér%}ﬂﬂeﬁgr%dp"g?am-ﬂﬁrhd%%ﬂa?n%fglzo'&? 3 carbon atons or a

benzyl oxycar bonyl group, R2, R3 and R4 each denote a hydrogen atom and
R5 denot es; tom an alkyl gro aving 1 to 4 carbon atons or a
cycl ohexﬁ %t%/!p, é)au??)‘?r%réegﬂgge%;gy‘glﬁ%g§ge?'éﬁ?s%ﬂérs i ncl udi ng the
m xt ur es thereof and the salts thereof. 5. Phenyl am di nes of general

formil 2 ks 26aRLAIG, WY ELALO TR B Tt ASASLE A0S Y 80% gien, 7

denotes a ne

denot es @&tpmp mrpe'a‘f |W¢M1€¢?é}’:b rGEPHP

the tautomers thereof, the stereoisomers including the mixtures
thereof and the salts thereof.

6. The following compounds of general formula I according to

claim 1:

4-[2-[(4-amidinophenyl) aminocarbonyl] ethyl] -1-carboxymethyl -

piperidine,

4-[2-[(4-amidinophenyl)aminocarbonyl]ethyl] -1-ethoxycarbonyl) -
methyl] -piperidine and

4-[2-[(4~amidinophenyl)aminocarbonyl] ethyl] -1- [ (cyclohexyl-
oxycarbonyl)methyl] ~piperidine

and the salts thereof.

7. Physiologically acceptable salts of the compounds according
to at least one of claims 1 to 6 with inorganic or organic

acids or bases.

8. Pharmaceutical compositions containing a compound according
to at least one of claims 1 to 6 or a physiologically
acceptable salt according to claim 7 optionally together with
one or more inert carriers and/or diluents.

9. Use of a compound according to at least one of claims 1 to 7
for preparing a pharmaceutical composition which is suitable
for combating or preventing diseases in which smaller or larger



2l _
Rl-efr], “Rlerr], Rerr] and Rlerr] each denote a hydrogen ato
denotes a hydrogen atom an al kyl group having 1 or 2 car boanemmu"lumuml”“l
cycl dhexyl group, the tautoners thereof, the stereoisoners inclauditng®the *
m xtures thereof and the salts thereof. 38 6. The foll ow ng conpounds of
general fornmula | according to claim1:
4-[2-[ (4-am di no LN onyl vyl l:1:cac hyl - piperi_di ne,
AL 2-1 (SR AORREIH SR RSEELRCRY) PR Y T HBEEE B e BUBT
met hyl ] - pp@eti di ne and
4-[2-[ (4-am di nophenyl )am nocar bonyl Jethyl]-1-[(cycl ohexyl -

oxycar bon I)nethyl]-plgeridine , and the salts thereof.
Physi ol ogt@alF%5PER%pt

7.
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Phar maceut i cal .conpositio ni.ai ni ng conpou ccording. to_at l.east one
of clmln?QF?§9¥P%rt%.%%ygé%ggg%ggl?g 5@3%%?aglggsal%saéesgﬁPﬂﬁa%schEin17
opt i onal lone cpethere wineérbneavriepseandéor daiverts hpdaononi-themisal 9.
Use of a ganpokind according to at |east one of claims 1 to 7 for preparing
a pharmaceutical conposition which is suitable for combating or preventing
di seases in which smaller or |arger

11. Process for preparing the compounds of general formula I

according to claims 1 to 7, characterised in that

a compound of general formula

R2
HN e
g
HIY |
l g3 K
Rl

wherein _
Rl to R4 are defined as in claims 1 to 6,
is reacted with a compound of general formula

o

HO—C—X— Y 7 CO-OR® (I11),

wherein
R3, X, Y and Z are defined as in claims 1 to 6, or the reactive

derivatives thereof, and

subsequently, if desired, a compound of general formula I thus
obtained wherein R® does not denote a hydrogen atom, is
converted into a compound of general formula I wherein RS
denotes a hydrogen atom, and/or

if necessary a protective group used in the reactions described
hereinbefore is cleaved again and/or
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-.38 - * cell aggregations occur or cell-matrix interaction

10. Process for preparing a pharnmaceutical conpositi on acco “ﬂlﬂﬂ"%l“ﬂﬂll”l“l
8, cfiaracterised in that a conpound according to at |east one of ctaits sl *
to 7 is incorporated in one or nore inem3 carriers and/or diluents by a

-

non=chem cal net hod. 11. Process for preparing the conmpounds of general
formula | according to clains 1 to 7, characterised in that a conpound of
general formula [err] wherein Rerr] to Rerr]

are definpfl @esifed) akmeohpbaond, ofsgenaehtdforinhla COERpasNBbehigedehal

formul a r e X, Y and Z are defined as in

clains 1 {%ﬁ%ﬁv%ﬁ %ﬂ%orég%t%§8¥%er§é§ ?%es #ﬁereof and subsequently, if

desired, a compound of general fornula | thus obt ai ned wher ei n Rl err] does

not denotg &kg R9€5¢ QHéréi £0PMa1 hed tHEQ abegaﬁeanﬂsoéoaee%ah geeul a
he

I mhereln enot a hydrogen_atom and
ts thereof partlcularly, for pharmaceut1ca1 use, into

the physiologically acceptable salts thereof.



|f necessary a protective group used in the reactlons descrlbed
herei nbefore is.cl eaved agajm and/or
39 - if. desited, a conpound of general formula | thusjggﬁﬁk
rQsoIved into its stereoi soners and/ or a conmpound of g for
tthus obtained is converted into the salts thereof, particul o

pharnaceutlcaJP#fi? into th%mﬂ&%ﬁh&h%ﬂ%&ﬁ&&%mﬁﬁ&ﬁgﬁﬁple salt\l»v
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(57) Abstract
R2

‘The present invention relates to o
phenyl amidines of general formula
(D, in which R! 1o R’ are as de- , " 5
fined in claim 1, their tautomers, their HN N—Co--X—Y—uZe CO-OR L
stereoisomers and their mixtures and | _
their salts, especially their physiolog- 1 4
ically acceptable salts with inorganic R 3 R
or organic acids or bases also havmg
valuable pharmacological properti
preferably aggregadon—llmmng effecu The invention also relates to medicaments containing these compounds, their use and a process for
producing them.

(57) Zusammnenfassung

Die vorliegende Esrfindung betrifft Phenylamidine der allgemeinen Formel (I), in der R! bis RS wic im Anspruch 1 definiest sind,
deren Tautomere, deren Stereoisornere einschlieSlich deren Gemische und deren Salze, insbesondere deren physiologisch venrigliche Salze
mit anorganischen oder organischen S#iuren oder Basen, welche u.a. wertvolle pharmakologische Eigenschaften aufweisen, vorzugsweise
aggregationshemmende Wirkungen, diese Verbindungen enthaltende Arzneimitte], deren Verwendung und Verfahren 2u ihrer Herstellung.




