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1. Compounds of formula I
~ .
~N
R, =N ~ N - R, (1)
a N~ 7
Y

(wherein

X represents a carbimino group optionally substituted at
the nitrogen atom by an alkyl, aralkyl, aryl, heteroaryl
or cyano group, or X represents a carbonyl,
thiocarbonyl, sulphinyl or sulphonyl group;

Y represents a straight-chained C,;-alkylene or
alkenylene group optionally substituted by R, or R, or by
R, and R;, wherein the abov'e-mentioned alkylene or
alkenylene groups may additionally‘ be mono- or—-..
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disubstituted“by‘a'Fluorine, chl?rine or bromine atom or
by an alkyl, trifluoromethyl, aralkyl, aryl, heteroaryl
or alkylcarboﬁyl groups, which substituents may be
identical or different and wherein, in'addition, one or

two methylene groups may each be replaced by a carbonyl
group, or ‘

Y represents a 1,2-cycloalkylene group having 4 to 7
carbon atoms optionally substituted by R, or Ry or by R,
and Ry, or

Y represents a 1,2-cycloalkenylene group having 4 to 7
carbon atoms or a 1,2-phenylene group, in which one or
two methine groups may be substituted by & nitrogen atom

~and which may be substituted in the carbon skeleton by a
fludrine, chlorine or bromine atom, by a C,4-alkyl group,
by.a trifluoromethyl, hydroxy, alkoxy, alkylsulphenyl,
alkylsulphinyl, alkylsulphonvl, alkylcarbonyl,
arylcarbonyl, alkoxycarbonyl, carboxy, nitro, (R;),N-,
(R,),NCO- or (R,),NSO,- group, wherein the groups R, may be
identical or different and may each represent a hydrogen
atom or an alkyl, aralkyl, aryl or heteroaryl group, or
by a R;NH- group substituted by an alkylcarbonyl,
arylcarbonyl, aralkylcarbonyl, heteroarylcarbonyl,
alkylsulphonyl, aralkylsulphonyl or arylsulphonyl group,
and wherein, additionally, one or two -CH=CH- groups may
each be replaced by a -CO-NR;- group, or

Y represents a -CO-NH-, -NH-CO-, -CH=HN- or -N=CH- group
optionally substituted by R, or R;;

one of the groups R,, R,, R, and R; represents a group of
formula

A-B-C -
wherein”A-répresents an amino, amidino, guanidino, or
N ‘

straight-chaineg‘of{branched CMqaminoalkyl group, in
which at one Qfathe nitrogen atoms, one orx two hydrogen
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atoms may be replaced by a Cj4-alkyl group or one
hydrogen atom may be replaced by a C,;-alkoxycarbonyl
group or by an alkylcarbonyl, arylcarbonyl,
aryloxycarbonyl or aralkoxycarbonyl grohp, or A may
represent a cyano or cyano(C,4-alkyl) group or, if A is
bound to a nitreogen atom of groups B or C which is not

part of a lactam group, A may also represent a hydrogen
atom or an alkyl group;

B represents a bond, or
an alkylene or alkenylene group, or

a phenylene group optionally mono- or disubstituted by
fluorine, chlorine or bromine atoms, by C ,-alkyl groups,
by trifluoromethyl, hydroxy, alkoxy, alkylsulphenyl,
alkylsulphinyl, alkylsulphonyl, (R,),N-, (R;),;NCO-,
(R,),NSO,- or nitro groups or by RNH- groups substituted
by alkylcarbonyl, aralkylcarbonyl, arylcarbonyl,
heteroarylcarbonyl, alkylsulphonyl, aralkylsulphonyl or
arylsulphonyl groups, which substituents may be
identical or different, or

a pyridinylene, pyrimidinylene, pyrazinylene,
pyridazinylene or triazinylene group, optionally alkyl-
substituted in the carbon skeleton, and in which
additionally one or two -CH=N- groups may be replaced by
a -CO-NR,- group and one of the nitrogen atoms, instead
of being bound to the group R,, may also be bound to the
group C, provided that the latter is not attached to
group B by a heteroatom or a carbonyl group, or

a cyclopropylene group optionally substituted by an
alkyl, aralkyl or aryl group, or

a Qw-cycloalkylene‘ﬁroup optionaliy substituted by an
alkyl, aralkyl or aryl group, and in which a CH moiety
may be replaced by a nitrogen atom and additionally a
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methylene group adjacent to the nitrogen atom may be
replaced by a carbonyl group, or \

\
a C¢s—cycloalkylene group optionally substituted by an
alkyl, aralkyl or aryl group, and in which one or two CH
moieties in the 1,4-position relative to one another may
each be replaced by a nitrogen atom, whilst additionally
one or two of the methylene groups adjacent to a

nitrogen atom may each be replaced by a carbonyl group,
or

'~ a biphenylene group which may be mono- or disubstituted
" by fluorine, chlorine or bromine atoms or by alkyl,
trifluoromethyl, hydroxy, alkoxy, alkylsulphenyl,
alkylsulphinyl, alkylsulphonyl, alkylcarbonyl~NR,- or
alkylsulphonyl-NR,- groups, and in which the substituents

may be identical or different and R, is as hereinbefore
defined;

C represents an alkylene or alkenylene group optionally
substituted by a hydroxy, alkoxy or (R,),N- group, or

an alkylenecarbonyl group connected to the group B via
the carbonyl group,; or

a phenylene group which may be mono- or disubstituted by
fluorine, chlorine or bromine atoms, by C,,-alkyl groups,
by trifluoromethyl, hydroxy, alkoxy, alkylsulphenyl,
alkylsulphinyl, alkylsulphonyl, (R;),N-, iRozNCOn,
(R,),NSO,- or nitro groups or by R\NH-groups substituted
by alkylcarbonyl, aralkylcarbonyl, arylcarbonyl,
heteronarylcarbonyl, alkylsulphonyl, aralkylsulphonyl or
arylsulphonyl groups, which substituents may be
identical -or different, or
o } fx‘

an indanylene ox 1,2,3,4-tetrahydronaphthylene group,
wherein in each case the saturated ring is bound %o the
group A and the‘aromatic ring is bound to the cyclic
urea skeleton, or }

{ VY
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a pyridinylene, pyrimidinylene, pyrazinylene,
pyridazinylene or triazinylene group which may be
substituted in the carbon skeleton by an alkyl group,
whilst additionally one or two -CH=N- groups may each be
replaced by a -CO-NR;- group and one of the nitrogen
atoms, instead of being bound to the group R;, may also
be bound to the group B, provided that the latter is not

a bond or does not adjoin the group C with a heteroatom,
or

a dw-cycloalkylene group optionally substituted by an
alkyl, aralkyl or aryl group, and in which a CH moiety
may be replaced by a nitrogen atom and in addition a
methylene group adjacent to the nitrogen atom may be
replaced by a carbonyl group, or

a Cgs-cycloalkylene group optionally substituted by an
alkyl, aralkyl or aryl group, and in which one or two CH
moieties located in the 1,4-position relative to each
other may each be replaced by a nitrogen atom, whilst
additionally one or two of the methylene groups adjacent
to a nitrogen atom may each be replaced by a carbonyl
group;

a second of the groups R,, R,, R, and Ry represents a
group of formula

F-E-D-

wherein D represents a C s-alkylene group or a C,s-

alkenylene .groupy: QX

\
[}

a phenylene gfohp w%ich may be mono- or disubstituted by
fluorine, chlorine or bromine atoms, by C4-alkyl groups,
by trifluoromethyl, hydroxy, alkoxy, alkylsulphenyl,
alkylsulphinyl, alkylsulphonyl, carboxﬁalkoxy,
alkoxycarbonylalkoxy, aralkoxycarbonyl-hlkoxy, (R,),N-,
(R,),NCO-, (R,),NSO,- or nitro groups, or by RNH- groups
substituted by alkylcarbonyl, aralkylcarbonyl,

A
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arylcarbonyl, heteroarylcarbonyl, alkylsulphonyl,
aralkylsulphonyl or arylsulphonyl groups, which
substituents may be identical or different, or

a pyridinylene, pyrimidinylene, pyrazinylene,
pyridazinylene or triazinylene group which may be alkyl-
substituted in the carbon skeleton, whilst additionally
one ‘or two -CH=N- groups may be replaced ky a -CO-NR,-
grdup and one of the nitrogen atoms, instead of being
bound to the group R;, may also be bound to the group E,
provided that the latter is not a bond or is not bound
to the group D by means of a heterocatom, or

a C,.s-cycloalkylene group optionally substituted by an
alkyl, aralkyl or aryl group, and in which a CH moiety
may be replaced by a nitrogen atom and in addition a
methylene group adjacent to the nitrogen atom may be
replaced by a carbonyl group, or

a Cg¢.,-cycloalkylene group optionally substituted by an
alkyl, aralkyl or aryl group, and in which one or two CH
moieties in the 1,4-position relative to each other may
each be replaced by a nitrogen atom, whilst additionally
one or two of the methylene groups adjacent to the
nitrogen atom may each be replaced by a carbonyl group,
or

a C,.¢-alkylene group interrupted by the group W, wherein
W represents an oxygen or sulphur atom, a sulphinyl,
sulphonyl, R;N<, (alkylcarbonyl)N<, (aralkylcarbonyl)N«<,
(arylcarbonyl)N<, (heteroarylcarbonyl)N<,
(alkylsulphonyl)N<, (arylsulphonyl)N<, aminocarbonyl orxr
carbonylamino group;

E represents a bond, or
a C,.s-alkylene or C,.s-alkenylene group optionally

substituted by one or two alkyl groups, or by a hydroxy,
alkoxy, amino, alkylamino, aralkylamino, dialkylamino,
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bis (aralkyl)amino, carboxyalkyl, alkoxycarbonylalkyl or
aralkoxycarbonylalkyl group, or

a phenylene group optionally mono- or disubstituted by
fluorine, chlorine or bromine atoms, by C,.,-alkyl groups,
‘by trifluoromethyl, hydroxy, alkoxy, alkylsulphenyl,
alkylsulphinyl, alkylsulphonyl, (R,);N-, (R,),NCO-,
(R,),NSO,- or nitro groups or by R,NH- groups substituted
by alkylcarbonyl, aralkylcarbonyl, arylcarbonyl,
heteroarylcarbonyl, alkylsulphonyl, aralkylsulphonyl or
arylsulphonyl groups, which substituents may be
identical or different, or

a pyridinylene, pyrimidinylene, pyrazinylene,
pyridazinylene or triazinylene group which may be alkyl-
substituted in the carbon skeleton, whilst additionally
one or two —-CH=N- groups may each be replaced by a
-CO~-NR,- group and one of the nitrogen atoms, instead of

being bound to the group R;, may also be bound to the
group D, or

a Cys—cycloalkylene group optionally subsﬁituted by an
alkyl, aralkyl or aryl group, and in which a CH moiety
may be replaced by a nitrogen atom and in addition a
methylene group adjacent to the nitrogen atom may be
replaced by a carbonyl group, or

o~ e

LR

a C“rcycloalkylene group optlonally substituted by an
alkyl, aralkyl or aryl group, and in which one or two CH
moieties in the 1,d4-position reiative to each other may
each be replaced by a nitrogen atom, whilst additionally
one or two of the methylene groups adj&bent to a
nitrogen atom may be replaced by a carbbnyl group, or

an alkylenearylene group linked to the group D via the
aryl moiety, or

an alkylene group linked to the group D via the group W,
where W is as hereinbefore defined;
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F represents a carbonyl group substituted by a hydroxy
~or Ci4—alkoxy group, whilst a C ;-alkoxy group may be
substituted in the 1-, 2- or 3-position by an aryl or
hetéroaryl group or in the 2- or 3-position by a
pyrrolidin-2-on-1-yl, morpholino, thiomozpholino or 1-
'oxido-thiomorpholino group, or

F may represent a sulpho, phosphono, O-alkylphosphono or
tetrazol-5-yl group, whilst if A represents a cyano
group or an amino or aminoalkyl group optionally
benzoylated or benzyloxy-carbonylated at the nitrogen
atom, the separation cf the nitrogen atom of these
groups and group F is at least 10 bcnds;

where present a third of the groups R,; R,, R, and Ry
represents a hydrogen atom, an alkyl, perfluoroalkyl,
aralkyl, aryl or heteroaryl group or, if the third of
the groups R,, R,, R, and R; is connected to an
unsaturated carbon atom of group Y, it méy represent an
alkoxy, alkylsulphenyl or (R,),N- group; and

where present the fourth of the groups R,, R,, R, and R,
represents a hydrogen atom, an alkyl, aralkyl, aryl or
heteroaryl.groeup.:Qr R, or R, together with an adjacent
group R, or Rtmgy %lso represeﬁﬁ é bond;

and, unless otherwise specified, any alkyl, alkylene,
alkenylene or alkoxy moiety contains l.to 3 carbon

atons, !
|

any said aryl group, unless otherwise specified iz a
phenyl group which is optionally monosubstituted by a
. trifluoromethyl, carboxy, (R,),;NCO-, alkoxycarbonyl,
alkylecarbonyl, alkylsulphenyl, alkylsulphinyl,
alkylsulphonyl, nitro, (R,),N-, alkylcarbonyl-NR,-,
aralkylcarbonyl-NR,-, arylcarbonyl-NR,-,
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heteroarylcarbonyl-NR,-, alkylsulphonyl-NR,-,
aralkylsulphonyl-NR,~-, arylsulphonyl-NR,- or (R;),N-
sulphonyl group or may be mono-, di- or trisubstituted
by fluorine, chlorine or bromine atoms or by hydroxy,
CM;alkoxy or C;4—-alkyl groups, and

any said heteroaryl group, unless otherwise specified is
a S5-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
heteroaromatic ring which contains one, two or three
nitrogen atoms and in which, additionally, one or two
~CH=N- groups may be replaced by a —-CO-NR,- group, whilst
the above-mentioned heteroaromatic rings may
additionally be substituted by one or two alkyl groups
or by a fluorine, chlorine or bromine atom or by a
hydroxy or alkoxy group)

and the tautomers, the stereoisomers, and the addition
salts thereof. '

12. - A method of treatment of the human or non-human
animal body to combat conditions in which cell
aggregations or cell-matrix interactions occur, said
method comprising administering to said body a compound
of formula I as claimed in any one of claims 1 to 7 or a
physiologically acceptable addition salt thereof.
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Urea derivatives

The invention relates to cyclic urea derivatives,
processes for their preparation and pharmaceutical
compositions containing them.

It has been found that certain novel urea
derivatives possess valuable pharmacological properties,
in particular aggregation inhibiting effects.

Thus viewed from one aspect the invention provides
conmpounds of formula I

X
R — N

\ 7 Sy R, (1)
~
(wherein X represents a carbimino group optionally
substituted at the nitrogen atom by an alkyl, aralkyl,
aryl, heteroaryl or cyano group, or a carbonyl,
thiocarbonyl, 'sulphinyl or sulphényl group;
Y represents a straight-chained C,.,~alkylene or
alkenylene group optionally substituted by R, or R or by
R, and R;, wherein the above-mentioned alkylene or
alkenylene groups may additionally be mono- or
disubstituted by fluorine, chlorine or bromine atoms or
by alkyl, trifluoromethyl, aralkyl, aryl, heteroaryl or
alkylcarbonyl groups, which substituents may be
identical or different and wherein, in addition, one or
two methylene groups may each be replaced by a carbonyl
group, or

Y represents a 1,2-cycloalkylene group having 4 to 7
carbon atoms optionally substituted by R, or Ry or by R,
and' R;, or
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Y represents a 1,2-cycloalkenylene group having 4 to 7
carbon atoms or a 1,2-phenylene group in which one or
two methine groups may be replaced by a nitrogen atom
and which may be substituted in the carbon skeleton by a
fluorine,‘chiorine or bromine atom, by a C,,-alkyl
group, by a trifluoromethyl, hydroxy, alkoxy,
alkylsulphenyl, alkylsulphinyl, alkylsulphonyl,

'élkylcarbonyl, arylcarbonyl, alkoxycarbonyl, carboxy,

nitro, (R,),N-, (R,),NCO- or {R,),NSO,- group (wherein the
groups R, may be identical or different and may each
represent a hydrogen atom or an alkyl, aralkyl, aryl or
heteroaryl group), or by a RNH- group substituted by an
alkylcarbonyl, arylcarbonyl, aralkylcarbonyl,
heteroarylcarbonyl, alkylsulphonyl, aralﬁylsulphonyl or
arylsulphonyl group, and wherein, additionally, one or
two -CH=CH- groups may each be replaced by a -CO-NR,-
group, or

Y represents a -CO-NH-, -NH-CO-, -~CH=N- or -N=CH- group
optionally substituted by R, or Ry

s
one of the grbhpé\Ru, R,, R, and R, represents a group of
formula E

A-B-cC - '

wherein

A represents an amino, amidino, guanidino, or straight-
chained or branched Chs-aminoalkyl group in which at one
of the nitrogen atoms, one or two hydrogen atoms may be
replaced by a C,,-alkyl group or one hydrogen atom may
be replaced by a C,;-alkoxycarbonyl group or by an
alkylcarbonyl, arylcarbonyl, aryloxycarbonyl or
aralkoxycarbonyl group, or A may represent a cyano or
cyano(C, ,~alkyl) group or, if A is bound to a nitrogen
atom of groups B or C which is not part of a lactam
grbup, A may also represent a hydrogen atom or an alkyl



group;
B represents a bond, or

4n alkylene or alkenylene group, or

a phenylene group optionally mono-'or disubstituted by

fluorine, chlorine or bromine atoms, by C,.,~alkyl
groups, by trifluormmethyl, hydroxy, alkoxy,
alkylsulphenyl, alkylsulphinyl, alkylsulphonyl, (Ry) N-,
(Ry) ,NCO-, (R,),NSO,- or nitro groups or by R,NH- groups
substituted by alkylcarbonyl, aralkylcarbonyl,
arylcarﬁonyl, heteroarylcarbonyl, alkylsulphonyl,
aralkylsulphonyl or arylsulphonyl groups; which
substituents may be identical or different, or

a pyridinylene, pyrimidinylene, pyrazinylene,
pyridazinylene or triazinylene group, optionally alkyl-
supstituted in the carbon skeleton and iii which
additionally one ofr two ~CH=N-“gr6ups may be replaced by
a =CO-NR,- group: and one of thekhitrogen atoms, instead
of being bound*té.the group R,, may also be bound to the
group C, provided -that the latter is not attached to
group B by a heteroatom or a carbonyl group, or

‘

a cyclopropylene group optionally substituted by an

alkyl, aralkyl or aryl group, or

a C,.s—cycloalkylene group optionally substituted by an
alkyl, aralkyl or aryl group, and in which a CH moiety
may be replaced by a nitrogen atom and additionally a

- methylene group adjacent to the nitrogen atom may be

replaced by a carbonyl group, or

a C;.p-cycloalkylene group optionally substituted by an
alkyl, aralkyl or aryl group, and in wnich one or two CH
moieties in the 1,4-position relative to one another may

57
L
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each ke replaced by a nitrogen atom, whilst additionally
one or two of the methylene groups adjacent to a

nitrogen atom may each be replaced by a carbonyl group,
or

a biphenylene group which may be mono- or disubstituted
by fluorine, chlorine or bromine atoms or by alkyl,
trifluoromathyl, hydroxy, alkoxy, alkylsulphenyl,
alkylsulphinyl, alkylsulphonyl, alkylcarbonyl-NR,- or
alkylsulphonyl-NR,- groups, and in which the substituents
may be identical or different and R, is as hereinbefore
defined;

C represents an alkylene or alkenylene gfoup optionally
substituted by a hydroxy, alkoxy or (RQZN- group, or

an alkylenecarbonyl group connected to the group B via
the carbonyl group, or

a phenylene group which may be ‘mono- or disubstituted by
fluorine, chlbrfne'or4bromine aéoms, by ¢, ,~alkyl
groups, by trifluoromethyl, hydroxy, alkoxy,
alkylsulphenyl,:alkylsulphinyl, alkylsulphonyl, (R,),N-,
(R,) ,NCO-, (R,),NSO,~ or nitro groups ox by R,NH- grcups
substituted by alkylcarbonyl, aralkylcarbonyl,
arylcarbonyl, heteroarylcarbonyl, alkylsulphonyl,
aralkylsulphonyl or arylsulphonyl groups, which
substituents may be identical or different, or

an indanylene or 1,2,3,4-tetrahydronaphthylene group,
wherein in each case the saturated ring is bound to the
group A and the aromatic ring is bound to the cyclic
urea skeleton, or

a pyridinylene, pyrimidinylene, pyrazinylene,
pyridazinylene or triazinylene group which may be
substituted in the carbon skeleton by an alkyl group,
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whilst additionally one or two -CH=N- groups may each be
replaced by a -CO-NR,~ group and one of the nitrogen
atoms, instead of being bound to the group R,, may also
be bound to the group B, provided that the latter is not
a bond or does not adjoin the group C with a heteroatom,
or

a C, ¢ -cycloalkylene group optionally substituted by an
alkyl, aralkyl or aryl group, and in which a CH moiety
may be replaced by a nitrogen atom and in addition a
methylene group adjacent to the nitrogen atom may be
replaced by a carbonyl group, or

a C,.,-cycloalkylene group optionally substituted by an
alkyl, aralkyl or aryl group, and in which one or two CH
moieties located in the 1,4-position relative to each
other may each be replaced by a nitrogen atom, whilst
additionally one or two of the methylene groups adjacent
to.a nitrogen atom may each be replaced by a carbonyl
group; _ ' At

‘
e
“

a second of the groups R, R, R, and R, represents a
group of formula

F-E-D- .
wherein
D repfisents a C, -alkylene group or a C, -alkenylene
giroup, or

a phenylene group which may be mono- or disubstituted by
fluorine, chlorine or bromine atoms, by C, ,-alkyl
groups, by trifluoromethyi, hydroxy, alkoxy,
alkylsulphenyl, &lkylsulphinyl, alkylsulphonyl,
carboxyalkoxy, alkoxycarbonylalkoxy, aralkoxycarbonyl-
alkoxy, (R,),N-, (R;),NCO-, (R,),NSO,~ or nitro groups, or
by 'R,NH- groups substituted by alkylcarbonyl,
arélkylcarbonyl, arylcarbonyl, heteroarylcarbonyl,
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alkylsulphonyl, aralkylsulphonyl or arylsulphonyl
groups, which substituents may be identical or
different, or

a pyridinylene, pyrimidinylene, pyrazinylene,
pyridazinylene or triazinylene group which may be alkyl-
substituted in the carbon skeleton, whilst additionally
one or two -CH=N- groups may each be replaced by a
-CO-NR,~- group and one of the nitrogen atoms, instead of
being bcund to the group R,, may also be bound to the
group E, provided that the latter is not a bond or is
not bound to the group D by means of a heteroatom, or

a C, s-cycloalkylene group optionally subétituted by an
alkyl, aralkyl or aryl group, and in which a CH moiety
may be replaced by a nitrogen atom and in addition a
methylene group adjacent to the nitrogen atom may be
replaced by a carbonyl group, or ‘

o i . .
a C, ,-cycloaikylené group optionally substituted by an
alkyl, aralkyl or aryl group, aﬂd in which one or two CH
moieties in the 1,4-position relative to each other may
each be replaced by a nitrogen atom, whilst additionally
one or two of the methylene groups adjacent to the
nitrogen atom may each be replaced by a carbonyl group,
or

a C,,~alkylene group interrupted by the group W, wherein
W represents an oxygen or sulphur atom, a sulphinyl,
sulphonyl, IyNz, (alkylcarbonyl)Nf, (aralkylcarbonyl)N{,
(arylcarbonyl)Nf, (heteroarylcarbonyl)N:,
(alkylsulphonyl)Nf, (arylsulphonyl)Nf, aminocarbonyl or
carbonylamino group;

E represents a bond,; or

a C  s-alkylene or C, -alkenylene group optionally
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substituted by one or two alkyl groups, or by a hydroxy,
alkoxy, amino, alkylamino, aralkylamino, dialkylamino,
bis(aralkyl)amino, carboxyalkyl, alkoxycarbonylalkyl or
aralkoxycarbonylalkyl group, or

a phenylene group optionally mono- or disubstituted by
fluorine, chlorine or bromine atoms, by C,,-alkyl
grdups, by trifluoromethyl, hydroxy, alkoxy,
alkylisulphenyl, alkylsulphinyl, alkylsulphonyl, (R,),N-,
(Ry),NCO-, (R,),NSO,~ or nitro groups or by R,NH- groups
substituted by alkylcarbonyl, aralkylcarbonyl,
arylcarbonyl, heteroarylcarbonyl, alkylsulphonyl,
aralkylsulphonyl or arylsulphonyl groups, which
substituents may be identical or differeﬁt, or

a pyridinylene, pyrimidinylene, pyrazinylene,
pyridazinylene or triazinylene group which may be alkyl-
substituted in the carbon skeleton, whilst additionally
one or two -CH=N- groups may each be replaced by a
-CO-NR,- group and one of the ni@régen atoms, instead of
being bound to the group R,, may also be bound to the
group D, or

a C, ;~cycloalkylene group optionally substituted by an
alkyl, aralkyl or aryl group, and in which a CH moiety
may be replaced by a nitrogen atom and in addition a
methylene group adjacent to the nitrogen atom may be
replaced by a carbonyl group, or

a 0&7-cycloalkylene group optionally substituted by an
alkyl, aralkyl or aryl group, and in which one or two CH
moieties in the 1,4-position relative to each other may
each be replaced by a nitrogen atom, whilst additionally
one or two of the methylene groups adjacent to a
nitrogen atom may each be replaced by a carbonyl group,
or



- 8 -

an alkylenearylene group linked to the group D via the
aryl moiety, or

an alkylene group linked to the group D via the group W,
where W is as hereinbefore defined;

F represents a carbonyl group substituted by a hydroxy
or C, ~alkoxy group, whilst a C,;.s—alkoxy group may be
substituted in the 1-, 2- or 3-position by an aryl or
heteroaryl group or in the 2- or 3-position by a
pyrrolidin-2-on-1-yl, morpholino, thiomorpholino or 1-
oxido-thiomorpholino group, or

F may represent a sulpho, phosphono, O-aikylphosphono or
tetrazol-5-yl group, whilst if A represents a cyano
group or an amino or aminoalkyl group optionally
benzoylated or benzyloxy-carbonylated at the nitrogen
atom, the separation of the nitrogen atom of these
grQups and group F is at least 10\bonds:

Where present a third of the groﬁps R,, R,, R, and Ry
represents a hyafogen atom, an alkyl, perfluoroalkyl,
aralkyl, aryl or heteroaryl group or, if the third of
the groups R,, R,, R, and Ry is connected to an
unsaturated carbon atom of group Y, it may represent an
alkoxy, alkylsulphenyl or (R,),N- group; and

Where present the fourth of the groups R,, R,, R, and Ry
represents a hydrogen atom, an alkyl, aralkyl, aryl or
heteroaryl group, or

R, or R, together with an adjacent group R, or Ry may also
represent a bond; )

and,' unless otherwise specified any alkyl, alkylene,
alkenylene or alkoxy moiety contains 1 to 3 carbon
atoms,
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any said aryl group, unless otherwise specified is a
phenyl group which is optionally monosubstituted by a
trifluoromethyl, carboxy, (R,) ,NCO-, alkoxycarbonyl,
alkylcarbonyl, alkylsulphenyl, alkylsulphinyl,
alkylsulphonyl, nitro,” (R,),N-, alkylcarbonyl-NR,-,
aralkylcarbonyl-NR,-, arylcarbonyl-NR,-,
heteroarylcarbonyl-NR,-, alkylsulphonyl=-NR,-,
aralkylsulphonyl-NR,-, arylsulphonyl-NR,~ or (R,),N-
sulphonyl group, or mono-, di- or trisubstituted by
fluorine, chlorine or bromine atoms or by hydroxy,
C,.,~alkoxy or C, ,-alkyl groups, and

any said heteroaryl group, unless otherwise specified is

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
heteroaromatic ring which contains one, two or three
nitrogen atoms and in which, additionally, one or two
-CH=N- groups may each be replachd by a -CO-NR,- group,
whilst the above-mentioned heteroaromatic rings may
additionally be substituted by one or two alkyl groups
or by a fluorine, chlorine or bromine atom or by a
hydroxy or alkoxy group).

and the tautomers, the stereoisomers thereof, including
the mixtures thereof, and the addition salts thereof,
particularly the physiologically acceptable addition
salts with inorganic or organic acids or bases.

Preferred compounds according to the invention include
those of formula I wherein

X represents a carbimino group optionally substituted at
the nitrogen atom by an alkyl, aralkyl, aryl, heteroaryl
or cyano group, or a carbonyl, thiocarbonyl, sulphinyl
¢r sulphonyl group;
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Y represents a straight-chained C,.s-alkylene or
alkenylene group optionally substituted by R, or R; or by
R, and R;, which may be mono- or disubstituted by
fluorine, chlorine or bromine atoms or by alkyl,
trifluoromethyl, aralkyl, aryl, heteroaryl or
alkylcarbonyl groups, whilst the substituents may be
identical or different and, in addition, one or two

methylene groups may each be replaced by a carbonyl
group, or

Y represents a 1,2-cyclohexylene group optionally
substituted by R, or Ry or by R, and R,, or

Y represents a 1,2-cyclohexenylene grouﬁ or a 1,2~
phenylene group wherein one or two CH groups may each be
replaced by a nitrogen atdm and which may’be substituted
in the carbon skeleton by a fluorine, chlorine or
bromine atom, by a C,,-alkyl group, by a
trifluoromethyl, hydroxy, alkoxy, alkylsulphenyl,
alkylsulphinyl, alkylsulphonyl’, alkylcarbonyl,
arylcarbonyl, aikokycarbonyl, cérboxy, nitro, (R,),N-,
(R,) ,NCO- or (R,),NSO,- group (wheré¢in the groups R, may be
identical or different and may each represent a hydrogen
atom, an alkyl, aralkyl, aryl or heteroaryl group), or
by a RNH- group substituted by an alkylcarbonyl,
arylicarbonyl, aralkylcarbonyl, heteroarylcarbonyl,
alkylsulphonyl, aralkylsulphonyl or arylsulphonyl group,
and wherein, additionally, one or two -CH=CH- groups may
each be replaced by a -CO-NR,- group, or

. Y represents a -CO-NH-, -NH-CO-, -CH=N- or =-N=CH- group

optionally substituted by R, or R;:

one Hf the groups R,, R,, R, and R, represents a group of
formula

A-B-~-C-~-
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wherein
A represents an amino, amidino, guanidino, or straight-
chained or branched C, -aminoalkyl group in which at one
of the nitrogen atoms, one or two hydrogen atoms may be
replaced by a C, ,-alkyl group or a hydrogen atom may be
replaced by a C, ¢-alkoxycarbonyl group, by an
alkylcarbonyl, arylcarbonyl, aryloxycarbonyl or
aralkoxycarbonyl group, or A represents a cyano or
cyano(C, ,-alkyl) group or, if A is bound tec a nitrogen
atom of groups B or C which is not part of a lactam

group, A may also represent a hydrogen atom or an alkyl
group;

B represents a bond, or
an alkylene or alkenylene group, or

a phenylene group optionally mono- or disubstituted by
flgoriné, chlorine or bromine atoms, by C; ,-alkyl
groups, by trifluoromethyl, hydroﬁy, alkoxy,
alkylsulphenyl, -alkylsulphinyl, alkylsulphonyl, (Ry) ,N=,
(R,),NCO-, (R,)3;NSO,- or nitro groups or by R,NH- groups

’,substituted by alkylcarbonyl, aralkylcarbonyl,

arylcarbonyl, heteroarylcarbonyl, alky1su1phony1,
aralkylsulphonyl or arylsulphonyl groups, in which the
substituents may be identical or different, or

a pyridinylene, pyrimidinylene, pyrazinylene or
pyridazinylene group optionally substituted in the
carbon skeleton by an alkyl group, whilst additionally
one or two -CH=N- groups may each be replaced by a
-CO-NR,~group and one of the nitrogen atoms, instead of
being bound to the group R,, may also be bound to the
group C, provided that the latter does not adjoin the
group B with a heteroatom or a carbonyl group, or

a Cy g -cycloalkylene group, or
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a cyclohexylene group wherein one or two CH moieties in

the 1,4-position relative to each other may be replaced
by nitrogen atoms, whilst additionally one or two of the
methylene groups adjacent to a nitrogen atom may each be
replaced by a carbonyl group, or

a biphenylene group;

C represents an alkylene or alkenylene group optionally
substituted by a hydroxy group, or

an alkylenecarbonyl group connected to the group B via
the carbonyl group, or

a phenylene group optionally mono- or disubstituted by
fluorine, chlorine or bromine atoms, by C,,-alkyl
groups, by trifluoromethyl, hydroxy, alkoxy,
alkylsulphenyl, alkylsulphinyl, alkylsulphonyl, (Ry) ,N-,
(Ry) ,NCO-, (R,),NSO,~ or nitro groups or by R,NH- groups
substituted by alkylcarbonyl, draikylcarbonyl,
arylcarbonyl,'heterbarylcarbbnylz alkylsulphonyl,
aralkylsulphonyl‘qr arylsul@honyl groups, which
substitugpts may be identical or different, or

an indanylene or 1,2,3,4-tetrahydronaphthylene group
wherein, in each case, the saturated ring is bound to

the group A and the aromatic ring is bound to the cyclic
urea skeleton, or

a pyridinylene, pyrimidinylene, pyrazinylene or
pyridazinylene group optionally substituted in the
carbon skeleton by an alkyl group, whilst additionally
one or two -CH=N- groups may each be replaced by a
-CO-NR,~ group and one of the nitrogen atoms, instead of
being bound to the group R,, may als> be bound to the
group B, provided that the latter does not represent a
bond or is not adjacent to the group C with a
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heteroatom, or

a cyclohexylene group wherein one or two CH moieties in
the 1,4-position relative to each other may be replaced
by nitrogen atoms, whilst additionally one or two of the
methylene groups adjacent to a nitrogen atom may each be
replaced by a carbonyl group and the nitrogen atoms may
not be bound to a nitrogen atom of the cyclic urea;

a second of the groups R, R,, R, to R, represents a group
of formula

F-E-D -

wherein

D represents a C, g -alkylene group or a ¢, -alkenylene

group, or

a .phenylene group which may be mono- or disubstituted by
fluorine, chlorine or bromine atoms, by Cy.,~alkyl
groups, by trifluoromethyl, hydfoxy, alkoxy,
alkylsulphenyl, alkylsulphinyl, alkylsulpbonyl,
carboxyalkoxy, -alkoxycarbonylalkoxy, aralkoxycarbonyl-
alkoxy, (R,),N-, (R;),NCO-, (R,),NSO,- or nitro groups or
by RNH- groups substituted by alkylcarbonyl,
aralkylcarbonyl, arylcakbonyl, heteroarylcarbonyl,
alkylsulphonyl, aralkylsulphonyl or arylsulphonyl
groups, which substituents may be identical or
different, or

a pyridinylene, pyrimidinylene, pyrazinylene or
pyridazinylene group optionally substituted by an alkyl
group in the carbon skeleton, whilst additionally one or
two -CH=N~ groups may each be revlaced by a =-CO=NR,-
group and one of the nitrogen atoms instead of being
bound to the group R, may also be bound to the group E,
provided that the latter does not represent a bond or is
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not bound by a heteroatom to the group D, or

a cyclohexylene group wherein one or two CH moieties in
the 1,4-position relative to each other may be replaced
by nitrogen atoms, whilst additionally one or two of the
methylene groups adjacent to a nitrogen atom may each be
replaced by a carbonyl group, or

a C; ,—alkylene group interrupted by the group W, wherein
W represents an oxygen or sulphur atom, a sulphinyl,
sulphonyl, IQNC; (alkylcarbonyl)Nf, (aralkylcarbonyl)N:,
(arylcarbonyl)Nf, (heteroarylcarbonyl)Nf,
(alkylsulphonyl)Nf or (arylsulphonyl)Nf group and the
alkylene group linked to a nitrogen atom of the cyclic
urea containg 2 or 3 carbon atoms;

E represents a bond, or

a Cy.s—alkylene or C, -alkenylene group optionally
substituted by one'or two alkyl gfoups or by a hydroxy,
alkoxy, amino, alkylamino, aralk&lamino, dialkylamino,
bis (aralkyl)amino, carboxyalkyl, alkoxycarbonylalkyl or
aralkoxycarbonylalkyl group, or

a phenylene group optionally mono- or disubstituted by
fluorine, chlorine ox bromine atoms, by C, ,-alkyl
groups, by trifluoromethyl, hydroxy, alkoxy,
alkylsulphenyl, alkylsulphinyl, alkylsulphonyl, (R,),N-,
(R,),NCO-, (R,),NSO,~ or nitro groups or by R,~-NH- groups
substituted by alkylcarbonyl, aralkylcarbonyl,
arylcarbonyl, heteroarylcarbonyl, alkylsulphonyl,
aralkylsulphonyl or arylsulphonyl groups, in which the
substituents may be identical or different,

a pyridinylene, pyrimidinylene, pyrazinylene or
pyridazinylene group optionally alkyl-substituted in the
carbon skeleton, whilst additionally one or two =CH=N-
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groups may each be replaced by a -CO-NR,~ group and one
of the nitrogen atoms, instead of being bound to the
group R,, may also be bound to the group D, or

a cyclohexylene group wherein one or two CH moieties in
the 1,4-position relative to each other may be replaced
by nitrogen atoms, whilst additionally one or two of the
methylene groups adjacent to a nitrogen atom may each be
replaced by a carbonyl group, or

an alkylenearylene group linked to the group D via the
aryl group, or

an alkylene group linked to the group D via the group
W', wherein W! represenps an oxygen or sulphur atom, a
sulphinyl, sulphonyl,lyst (alkycarbonyl)NZ,
(aralkylcarbonyl)Nf, (arylcarbonyl)Nf, (heteroaryl-

carbonyl)NZ, (alkylsulphonyl)NZ, (arylstlphonyl)NZ or

aminocarbonyl group wherein the nitrogen atom is bound
to the alkylene group; v

NN !
F represents a~cafponyl group substituted by a hydroxy
or C, ,—alkoxy grbup, whilst a Cb3—aikoxy group may be
substituted in the 1-, 2- or 3-position by an aryl or
heteroaryl group jor in the 2- or 3-position by a
pyrrolidin-2-on-1~yl, morpholino, thiomorphkolino or 1-
oxido-thiomorpholino group, or F may represent a sulpho,

.phosphono, O=-alkylphosphono or tetrazol-5-yl group,

whilst if A represents a cyano group or an amino or
aminoalkyl group optionally benzoylated or benzyloxy-
carbonylated at the nitrogen atom, the separation of the
nitrogen atom of these groups and the group F is at
least 10 bonds;

where present a third of the groups R, R,, R, and R; is a
hydrogen atom, an alkyl, trifluoromethyl, aralkyl, aryl
or heteroaryl group or, if the third of the groups R,
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R, R, and Ry is bound to an unsaturated carbon atom of

group Y, it may represent an alkoxy, alkylsulphenyl or
(R,) ,N- group; and

where present the fourth of groups R, R,, R, and Ry
represents a hydrogen atom or an alkyl, aralkyl, aryl or

heteroaryl group;

and the tautomers, stereoisomers, and addition salts
thereof.

Particularly preferred compounds according to the
invention include those of formula I wherein

X represents a carbimino group optionally substituted at
the nitrogen atom by a methyl, phenyl or pyridyl group,
or X represents a carbonyl, thiocarbonyl or sulphonyl
group;

Y represents a_straight-chainea'ébs—alkylene or
alkenylene group optionally substituted by R, or Ry or by
R, and Ry, whtch‘may be substituted by a chlorine atom,
by one or two methyl groups or by a trifluoromethyl,
phenyl or acetyl group, whilst additionally a methylene
group may be replaced by a carbonyl group, or

Y represents a -CO-NH-, -NH-CO-, =CH=N- or -N=CH-group,
optionally substituted by R, or Ry, or a 1,2-phenylene or
2,3-pyridinylene group;

one of the groups R,, R,, R, and R, represents a group of
formula

A-B-C-
wherein
A represents an amino, amidino, guanidino, or straight-
chained or branched ¢, ,-aminoalkyl group in which at one
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of the nitrogen atoms, one or two hydrogen atoms may
each be replaced by a C, ,-alkyl group or a hydrogen atom
may be replaced by a (C, ,-alkoxy)carbonyl or
benzyloxycarbonyl group, or, if A is bound to a nitrogen
‘atom of group C which is not part of a lactam group, A
may also represent a hydrogen atom or a methyl group:

o

B represents a bond, or

a‘ﬁhenylene group optionally substituted by one or ‘%two
methyl groups, by a fluorine, chlorine or bromine atom,
or by a methoxy, methylsulphenyl, methylsulphinyl,

. methylsulphonyl, nitro, amino, acetylamino, benzoylanino
or methanesulphonylamino group, or \

a Cy  —cycloalkylene group(lor

:;.: P a pyridinylene, pyrimidinylene, pyrazinylene,

e : pyridazinylene or biphenylene group;

L ) L] L] t

t e C rizpresents’ an ethylene group optionally substituted by

a ﬂ&droxy group, ,or

a methylenecarbonyl group linked to the group B via the

‘ carbonyl group, or :
so, 00, a phenylene group optionally substituted by one or two
}.u: . methyl groups, by a fluorine, chlorine or bromine atom,
e or by a methoxy, methylsulpheriyl, methylsulphinyl,
ceeeed ' methylsulphonyl, nitro, amino, acetylamino, benzoylamino

veesel or methanesulphonylamino aroup,

an indanylene or 1,2,3,4-tetrahydronaphthylene group
wherein the saturated ring is bound to the group A and
the aromatic ring is bound to the cycli¢ urea skeleton,

>

or
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a pyridinylene, pyrimidinylene, pyrazinylene,
pyridazinylene, cyclohexylene or piperidinylene group,
wherein the’ﬁiprogen atom may not be bound to a nitrogen
atom of the cyélic urea;

a second of groups R,, R,, R. and R, represents a group of
formula

F-E-D -
wherein D represents'a C,.,~alkylene group,

a phenylene group which may be substituted by a
fluorine, chlorine or bromine atom, or by a methyl,
methoxy, methylsulphenyl.,, methylsulphinyl,
methylsulphonyl, carboxymethoxy, methoxycarbonyl-
methoxy, nitro, amino, acetylamino, benzoylamino or
methanesulphonylamino group, or

a pyridinylene, cyclohexylene dr-ﬁiperidinylene group,
whilst additionally in a pyridin}lene group a -CH=N-
group may be replaced by a -CO-NH- group, whilst the
nitrogen atom, instead of being bound:ﬁb the hydrogen
atom, may also be bound to the group E, provided that
the latter is not a bond or is not bound by a heteroatom
to group D, or

a Cys-alkylene group interrupted by the group W, wherein
W represents an oxygen or sulphur atom or a sulphinyl,
sulphonyl, imino, methylimino, acetylimino, benzoylimino
or methanesulphonylimino group and the alkylene group
linked to the cyclic urea contains 2 or 3 carbon atoms;

E represents a bond, or

a C,y-alkylene group optionally substituted by one or
two methyl groups or by a hydroxy, methoxy, amino,
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dimethylamino, dibenzylamino, carboxymethyl, or

methoxycarbonylmethyl group or a C, -alkenylene group,
or

a phenylené group, or

a C,,-alkylene group linked to group D by the group W',
wherein W' represents an oxygen or sulphur atom or a
éulphinyl, sulphonyl or aminocarbonyl group, the amino
group being bound to the alkylene group;

F represents a carbonyl group which is substituted by a
hydroxy group, by a C, ,-alkoxy group or by a phenyl(C, ,-
alkoxy) group, or F represents a phosphoﬁo, o-
methylphosphono or tetrazol-5-yl group, whilst if A
represents an amino or aminoalkyl group optionally
benzyloxycarbonylated at the nitrogen atom, the
separation of the nitrogen atom of this group and group
F is at- least 10 bonds;

where present - a-third of the groﬁps R,, R, R, and R,
represents a hydrogen atom, a methyl, ethyl,
trifluoromethyl ‘or. phenyl group; and

where present the fourth of groups R,, R, R, tc Ry
represents a hydrogen atom or a methyl group;

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

More particularly preferred compounds according to the
invention include those of formula I wherein

X represents a carbonyl or sulphcnyl group;

Y represents a straight-chained C,,;-alkylene or

alkenylene group optionally Spbstituted by R, or R, or by
i
\,
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R, and R;, which may also be substituted by one or two
methyl groups or by a trifluoromethyl or phenyl group,
whilst additionally a methylene group may be replaced by
a carbonyl group, or Y represents an -N=CH- or -CH=N-
group optionally substituted by R, or Ry;

one of the groups R, R, R, and R; represents a group of
formula

A-B-C-~-

wherein

A represents an amino, amidino or straight-chained or
branched C, ,-aminoalkyl group, in which at one of the
nitrogen atoms, a hydrogen atom may be replaced by (Cq4—
alkoxy)carbonyl or benzyloxycarbonyl group;

B represents a bond, or

a phenylene group bptionally sibstituted by a fluorine
or chlorine atom, or

a cyclopropylene, .pyridinylene, pyrimidinylene,
pyrazinylene or pyridazinylene group;

C represents a phenylene group optionally substituted by
one or two methyl groups, by a fluorine, chlorine or
bromire atom or by a methoxy, methylsulphenyl,
methylsulphinyl, methylsulphonyl, amino, acetylamino,
benzoylamino or methanesulphonylamino group, or, if A
represents an amino group and B represents a bond, C may
represent an indanylene or 1,2,3,4-tetrahydronaphthylene
group wherein thp saturated ring is bound- to the group A
and the aromatic ring is bound to the cyclic urea
skeleton, or '

C represents a pyridinylene, pyrimidinylene,



pyrazinylene, pyridazinylene, cyclohexylene or
piperidinylene group, whilst the nitrogen atom may not
be bound to a nitrogen atom of the cyclic urea;

a second of the groups R,, R,, R, and R, represents a
group of formula

F-E-D - v
wherein D represents a C,.,~alkylene group, or

a phenylene group optionally substituted by a fluorine,
chlcrine or bromine atom or by a methyl, methoxy,
methylsulphenyl, methylsulphinyl or meth&lsulphonyl
group, or

a pyridinylene, cyclohexylene or piperidinylene group,
whilst additionally in a pyridinylene group the -CH=N-
group may be replaced by a -CO-NH- group and the
nitrogen atom, instead of being béund to the hydrogen
atom, may also be bound to the group E, provided that
the latter iS'noﬁ‘a bond or is not bound to the group D
by a heteroatom; or

a ~CH,CH,-N(COCHy;) ~CH,~ group wherein the ethylene moiety
is bound to the cyclic urea;

E represents a bond, or

an ethylene group optionally substituted by one or two
methyl groups or by an amino or dibenzylamino group, or

an ethenylene or phenylene group, or .
a methylene group linked to group D by the group W',

wherein W' represents an oxygen or sulphur atom or a
sulphinyl or sulphonyl group;
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F represents a carbonyl group substituted by a hydroxy
group or by a C, ,~alkoxy group, or F may represent a
phosphono, O-methylphosphono or tetrazol-5-yl group,
whilst if A represents an amino or aminoalkyl group
optionally benzyloxycarbonylated at the nitrcgen atom,
the separation of the nitrogen atom of this group and
the group F is at least 10 bonds;

where present a third of the groups R,, R, R, and Rj
represents a hydrogen atom or a methyl, ethyl or phenyl
group; and

where present the fourth of the groups R,, R, R, and Ry
represents a hydrogen atom or a methyl group:;

and the tautomzrs, the stereoisomers including the
mixtures thereof and the addition salts thereof.

Most particularly preferred compounds according to the
\ )
invention include those of formula I wherein

s
0

X represents a ‘carbonyl or sulphonyl group;

Y represents an ethyiene or ethenylene group optionally
substituted by R, or R; and optionally substituted by a
methyl or phenyl group, or Y represents a
carbonylmethylene or methylenecarbonyl group optionally
substituted by a methyl group, or Y represents a -CH=N-
or -N=CH- group optionally substituted by R, or R,;

one of the groups R,, R, R, and Ry represents a group of
formula

A-B-C-

wherein
A represents an aminomethyl, aminoethyl or amidino group


inclu.de

i

i - 23 -

optionally substituted by a (C, ,-alkoxy)carbonyl group;
B represents a bond or a 1,4-phenylene group:; and

C represents a 1,4-phenylene group optionally
substituted by a methyl group, a 3,6-pyridazinylene or

\1,4-piperidinylene group, whilst the nitrogen atom may

not be bound to a nitrogen atom of the cyclic urea, or,
if A represents an aminc group and B represents a bond,
C may represent an indanylene group, wherein the
saturated ring is attached to A and the aromatic ring to
the cyclic urea ring;

a second of the groups R,, R, R, and R, fepresents a
group of the formula

F-E-D-~-

wherein D represents a C,.,~alkylene group, a 1,4-
N [}
phenylene or 1;4-cyclohexylene group;

L}

E represents a'bond, or

an ethylene group optionally substituted by an amino or
dibenzylamino group, or an ethenylene group, or

a 1,4-phenylene group, or

a methylene group linked by the group W' to the group D,
wherein W' represents an oxygen or sulphur atom or a
sulphinyl or sulphonyl group;

F represents a carbonyl group substituted by a hydroxy
group or by a C, ,~alkoxy group, whilst if A represents
an aminomethyl group, the separation of the nitrogen
atom of this group and the group F is at least 10 bonds;
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where present a third of the groups R,, R,, R, and R,
represents a hydrogen atom or a methyl, =thyl or phenyl
group; and

where present the fourth of the groups R,, R, R. and Rj
represents a hydrogen atom or a methyl group;

particularly those compounds of formula I wherein there
is a further ring member between the linking points of
those of groups R, R,, R, and R, which represent the
A-B-C- and F-E-D- groups, on the cyclic urea;

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

Especially preferred compounds of formula I includy

(a) 1-(4-amidino-phenyl)-3-[4-(2-carboxy-ethyl)-phenyl]-
imidazolidin-2-one;

.o
(b) 1-(4-amidino-phenyl)-3-[4~-(2-carboxy-ethyl)-
cyclohexylj-imidazolidin-2-one;

(c) 1-(4-amidino-phenyl)=-3~[4- (z—carboxy-ethyl)-phenyl]-
imidazolidin-2, 4-dione;

(d) 2-(4-amidino-phenyl)-5-[4-(2-carboxy-ethyl)-phenyl]-
3,4-dihydro-2H,5H~1,2,5~-thiadiazole-1,1-dioxide;

(e) 1-(4-amidino-phenyl)-3-[4-(2-carboxy-ethyl)-phenyl]-
3H~-imidazol=-2-one;

(f) 1-(4-amidino-phenyl)-3-[4-(2~-carboxy-ethyl)-phenyl]-
4-methyl-3H-imidazol-2-one;

(g) 2-(4-amidino-phenyl)-4-[4-(2~carboxy-ethyl)-phenyl]-
S-methyl-aﬂ—l,2,4—triazol-3—one;
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(h) 2-(4-amidino-phenyl)-4-[4-(2-carboxy-ethyl)-phenyl]}-
5-ethyl-4H-1,2,4-triazol-3-one;

(i) 2-(4-amidino-phenyl)-4-[4-(2-carboxyethyl)-phenyl]-
4H-1,2,4-triazol-3-one;

(J) 4-(4-amidino-phenyl)-2-[4-(2-carioxy-ethyl)-phenyl]-
4H-1,2,4-triazol-3-one;

(k) 1-(4-amidino-phenyl)-3-[4-(2-methoxycarbonyl-ethyl) -
phenyl]-4<-methyl-3H-imidazol-2~one;

(1) 2-(4-amidino-phenyl)-4-[4~-(2-methoxycarbonyl-ethyl) -
phenyl]-5-methyl-4H~1,2,4-triazol-3-one;

(m) 2-(4-amidino-phenyl)-5-ethyl-4-[4=(2-
methoxycarbonyl-ethyl) -phenyl]-4H-1,2,4~-triazol-3-one;

(n) 2—(4hamidino—phenyl)-4-[4-(z-pethoxycarbonyl—ethyl)-
phenyl]—4H-1,2,4—tfiazol-3-one;.

-
(o) 2—(4-methokyéarbonylamidino-phenyl)-3~[4-(2-
methoxycarbonyliethyl)-phenyl]-S-methyl—4H-1,2,4—
triazol-3-one;

(p) 2-(4-methoxycarbonylamidino-phenyl)-3-[4=- (2~
methoxycarbonyl-ethyl)-phenyl]-4H-1,2,4~-triazol-3-one;

(q) 4-[4-(2-isobutyloxycarbonyl-ethyl)-phenyl]=2-(4-
methoxycarbonylamidino-phenyl)-5-methyl-4H-1,2,4~-
triazol-3-one; or

(r) 2-(4-amidino~phenyl)-4-[4-(2~isobutyloxycarbonyl-
ethyl)-phenylj-5-methyl-4H-1,2,4-triazol-3-one;

and the tautomers, stereoisomers and addition salts
thereof.



Viewed from a further aspect the invention also provides
a process for the preparation of compounds of the
invention, said processing comprising at least one of
the following steps:

a) (to prepare compounds of formula I wherein F
represents a carboxy group) converting a compound of
formula II

i /X

Ry - N 7

N - R (IT)
N ¢ — b

(wherein

Ra, Ry, X and Y are as hereinbefore defined with the
prnviso that one of the groups R,, R,; R, and Ry must
represent a group of formula

F' -E-D -

wherein E and D are as hereinbefore defined and
F' represents a group which may be converted into a

e o, carboxyl group by hydrolysis, treatment with acids,
i.&: thermolysis or hydrogenolysis) into a corresponding
Teese’ N carboxy compound;

2, e b) (to prepare compounds qﬁ”formula I wherein A

represents an RyNH-C(=NH)- group optionally substituted
by an alkyl group) reacting a compound of formula III

N - Ry (IIT)

(wherein

R.; Ry, X and Y are as hereinbefore defined, with the
proviso that one of the groups R,, R,, R, and Ry
represents a group of the formula
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Z, - C(=NH) - B -

wherein B and C are as hereinbefore defined and

Z, represents an alkoxy or aralkoxy group such as a
methoxy, ethoxy, n-propoxy, isopropoxy or benzyloxy
group or an alkylthio or aralkylthio group such as a
methylthio, ethylthio, n-propylthio or benzylthio group
or an amino group) which is optionally formed in the
reaction mixture, with an amine of formula IV

R, = NH, (IV)
(wherein .
R, represents a hydrogen atom or a C,; ,-alkyl group) or
with an acid addition salt thereof;

c) (to prepare compounds of formula I whereih at least

one of' the groups B, C,. D and E contains a sulphinyl or
\ \

sulphonyl group) dxidising a compound of formula V

N /X\

’R.."N\Y/N"Rb (V)

(wherein
R,, R,, X and Y are as hereinbefore defined, with the

proviso that at least one of the groups ¥, B, C, D or E
contains a sulphenyl or sulphinyl group):;

d) (to prepare compounds of formula I wherein Y
represents a straight-chained ¢C,,,-alkylene group,
optionally substituted by R, or R, or by R, and Ry, which
may be mono- or disubstituted by alkyl, trifluoromethyl,
aralkyl, aryl or heteroaryl groups) hydrogenating a
compound of formula VI
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R e X ~
- N N - R (VI)
a .
N v
(wherein
R,, R, and X are as hereinbefore defined and

Y' represents a straight-chained C, ,-alkenylene group,
optionally substituted by R, or R, or by R, and Ry, which
may be mono- or disubstituted by alkyl, trifluoromethyl,
aralkyl, aryl or heteroaryl groups);

e) (to prepare compounds of formula I wherein A
represents an aminoalkyl, amidino or guaﬁidino group
substituted by a (C,,-alkoxy)carbonyl group or by an
aralkoxycarbonyl, arlexycarbonyl, alkylcarbonyl or
arylcarbonyl group) reécting a compound of formula VII

. , )
R'= N N - R, (VII)

(wherein C

R,, R, X and Y are as hereinbefore defined with the
proviso that one of the groups R, R,, R, to R, represents
a group of formula

A' - B ~-C -
wherein
B and C are as hereinbefore defined and
A' represents an H,N-C, .alkyl-, H,N-C(=NH)=- or
H,N-C(=NH) ~NH- group) with a compound of formula VIII

Z, = Ry (VIII)

(wherein
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Ry represents a (Cpk-alkoxy)carbonyl group an
aralkoxycarbonyl, aryloxycarbonyl, alkylcarbonyl or
arylcarbonyl group and

' Z, represents a nucleophilic leaving group such as a

halogen atom, e.g. a chlorine or bromine atom, or an
aryloxy, arylthio, alkoxycarbonyloxy, aralkoxy-
carbonyloxy or imidazolyl group);

f) (to prepare compeunds of formula I wherein F
represents a carbonyl gfoup substituted by a C,.4—alkoxy
group, wherein a (C\.3~alkoxy) group may be substituted
in the 1-, 2- or 3-position by an aryl or heteroaryl
group or in the 2- or 3-position by a pyrrolidin-2-on-1-
yl, morpholino, thiomorpholino or 1-oxid6-thiomorpholino
group) reacting a compound of formula IX

R, - < > - R, (IX)

\ \

]

(wherein o
R,, R, X and Y ‘are as hereinbefore defined, with the
proviso that one- of the groups R,, R,, R, and R,
represents a group of formula

F" = E - D -

wherein

E and D are as hereinbefore defined and

F" represents a carboxy or alkoxycarbonyl group) with an
alcohol of formula X

HO - R, : (X)

(wherein
R, rYepresents a C, ,-alkyl group which may be substituted
in the 1-, 2~ or 3-position by an aryl or heteroaryl
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group or in the 2- or 3-position by a pyrrolidin-2-cn-1-
yl, morpholino, thiomorpholino or 1-oxido-thiomorpholino
group) ; |

g) (to prepare compounds of formula I wherein A
represents an NH,~C(=NH)- group and B or, if B represents
a bond, C répresents a C,s- cycloalkylene group,
optionally sﬁbstltuted by an alkyl, aralkyl or aryl
group, wherelh a CH moiety is replaced by a nitrogen
atom, or a 067 cycloalkylene group, optionally :
substituted by an alkyl, aralkyl or aryl group, whereln
one or two CH moxetles in the 1,4-position relative to
each other are each replaced by a nitrogen atom, whilst
B or, if B is a bond, C is linked to the group A via one
of the above-mentioned nitrogen atoms) reacting a ;
compound of formula
XI

- N - N - R, (XI)
.

(wherein
R,, R,, X and Y are as hereinbefore defined, with the
proviso that one of the groups R,, R, R, and R,
represents a group of formula

H~-B'"-C = or H-C' -

wherein

C is as hereinbefore defined and

B! or C' represents a C,.s~tycloalkylene group,
optionally substituted by an alkyl, aralkyl or aryl
group, wherein a CH moiety is replaced by a nitrogen
atom, or a C,,-cycloalkylene group, optionally
substituted by an alkyl, aralkyl or aryl group, wherein
one or twr CH moieties in the 1,4-position relative to
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each other are each replaced by a nitrogen atom, the
hydrogen atom being linked to a nitrogen atom of the
group B' or C') with a compound of formula XII

v/.:(

%,~C (=NH) -NH, (XII)

(wherein.

Z, represents a nucleophilic leaving group such as an
alkoxy or alkylthio group, e.g. a methylthio or
ethylthio group);

h) (to prepare compounds of formula I, whereirn A
represents an H,N-CH,-V- group, wherein V represents a
bond or a straight=chained or branched bra—alkylqu
group) reduczng a compound of general formula XIxY

.
-x \ N - R, (XIII)

NNy

R

(wherein®~ =«
R,, R, X and Ylige as hereinbefore defined with the
proviso that one.cf the groups R,, Ry, R, and R,
represents a group of the formula

NC~-V-B=~-C -~

wherein

B and C are as hereinbefore defined and

V represents a hond or a straight-chained or branched
C,.,~alkylene group);

i)  (to prepare compounds of formula ;I wherein C
represents an alkylene group substituted by a hydroxy
group) reducing a{@ompohnd of formula XIV

» } \3)



X
~ ~ _
R, N\Y/N-Rb (X1V)

wherein

R,, R, X and Y are as hereinbefore defined, with the
proviso that one of the groups R,, Ry, R, and R
represents a group of the formula

A~-B-C" -

wherein
A and B are as hereinbefore defined and
C" represents an alkylene group in which a methylene

group is replaced by a carbonyl group) ;

j) (to prepare compounds of formula I wherein A
represents an H,N-C(=NH)-NH- group) reacting a compound
of formula XV _ v '
v" '
X

. / \

R, - N N - R, (XV)
\Y/

(wherein ;

R, Ry, X and Y are as hereinbefore defined with the
proviso that one of tfe groups R,, R,, R, and R, |
represents a group of the formula

HN -B-C -

" wherein

B and C are as hereinbefore defined} with cyanamide or
an acid addition salt thereof or with an.S-alkyl-
isothiourea, C-methylisothiourea or l-amidino-y,5-
dimethylpyrazole;
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k) cyclising a compocund of formula

PN
R, ~ N N - R (XVI)

| s,

(wherein ‘

R,, R, and X are as hereinbefore }defined,

one of the groups U, or U, represents a hydrogen atom and
the other group U, or U, repﬁesents a, group of the
formula ) o

- Y" - Zl,
wherein '
Y" represents a straight-chained C,  ,-alkylene or
alkenylene group, optionally substituted by R, or R, or
by R, and R,;, wherein each carbon atom may be mono-~ or
disubstituted by an alkyl, trifluoromethyl, aralkyl,
aryl, heteroaryl or alkylcarbonyl group, whilst the
substituents may be identical or different, or Y"
represents a 1,2-cycloalkylene droup having 4 to 7
carbon atoms optionally substituted by R, or R; or by R,
and R;, or ¥Y" represents a 1,2-cycloalkenylene group
having 4 to 7 carbon atoms, a -CH=N- group optionally
substituted by the groups R, or R,, wherein the nitrogen
atom is linked to one of the nitrogen atoms in formula
XVI, or a -CH,-NH- group optionally substituted by R, or
Ry and Z, represents a nucleophilic leaving group such as
a halogen atom, a hydroxy, alkoxy or sulphonic acid
ester group, e.g. a chlorine, bromine or iodine atom, a
methoxy, ethoxy, isopropyloxy, methanesulphonyloxy or p-
toluenesulphonyloxy group, or, together with an adjacent
methylene group of the group Y", 2, represents a
carbonyl, carboxy, alkoxycarbonyl, aralkoxycarbonyl,
aryloxycarbonyl or dialkoxymethyl group):

1) (to prepare compounds of formula I wherein R, or R,
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represents an E-F-D- group) cyclising a compound of
formula XVII

c

R, - CO - CHR, - NR, - CO - NHR, ) (XVII)

(wherein

R, to R, are as hereinbefore defined) which s optionally
formed in the reaction mixture, optionally with
subsequent hydrogenation.

m) (to prepare compounds of formula I wherein X
represents a carbohyl group) reacting a compound of
formula XVIIT

R, - NH - Y - NH - R, (XVIII)

(wherein
R,, R, and Y are as hereinbefore defined) with a compcund
of formula XIX

N 1

%5 = CO - Z, (XIX)

(wherein .

2, and Z,, which may be identical or different, represent
nucleophilic leaving groups such as halogen atoms,
alkoxy or aryloxy groups, e.g. they each represent a
chlorine atom or a methoxy, ethoxy ér phenyloxy gzoup) ;

n) (to prepare compounds of formula I wherein R, to R,
are as hereinbefore defined, with the proviso that at
least one of the groups R, and R, does not represent a
hydrogen atom) reacting a compound of formula XX

7 X
N

R, » N - (XX)
~,/ "
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(wherein

X and Y are as hereinbefore defined,

one of the groups R, or R represents a hydrogen atom and
the other group R, or R, is as hereinbefore defined, with
a compound, of formula XXI

z, - R (XXT)

(wherein

R' has the meanings given hereinbefore for R, or R , with
the exception of a hydrogen atom, and

Z, represents a nucleophilic leaving group such as a

- halogen atom or a sulphonic acid ester group, e.g. a

chlorine, bromine or iodine atom or a methane-
sulphonyloxy or p-toluenesulphonyloxy group)

or, if R, or R, represents a -D-COO-alkyl group, with the
proviso that there are two carbon atoms between the
nitrogen .atom of the cyclic urea and the alkoxycarbonyl
group, or reacting with a compohnd of formula XXII
“ '

D' -CO0-alkyl (XXII)
(wherein
D' has the meanings given for D hereinbefore, with the
proviso that the alkoxycarbonyl group immediately

precedes a carbon-carbon double or triple bond);

o) (prepare compounds of formula I wherein F represents
a carboxy, alkoxycarbonyl, aralkoxycarbonyl or
aryloxycarbonyl group) oxidising a compound of formula
XXIII

X

PN
R, - N N -R  (XXIII)
~ ., S

Y



(whereln

a, R, X and Y are as hereinbefore defined, with the

proviso that one of the groups R, to R, represents a

group of the formula

CH, = CH - E - D -

where E and D are as hereinbefore definedj,

optional subsequent esterification.

with

p) {to prepare compounds of formula I wherein F

represents an O-alkyl-phosphono group) reacting a

compound of formula XXIV

(wherein.

N - R,

(XXIV)

R,, R, X and Y are'as hereinbefore defined, with the

proviso that F represents a dialkoxyphosphoryl group,

with an alkali~mé§al iodide) ;

i '

q) (to prepare compounds of formula I wherein F
represents a phosphono group) reacting a compound of

formula XXV

-(wherein

_N/
~

X

~
v~

N - R,

(XXV)

» R,» X and Y are as hereinbefore defined, with the
prov1au that F represents an O-alkylphosphono- or

dialkoxyphosphoryl group) with an alkali metal iodide in

the presence of a trialkylhalosilane;
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r) (to prepare compounds of formula I wherein W

represents an R;N< group) reacting a compound of formula
XXVI

R, - N N - Ry, (XXVI)

RN
~
Y

(wherein

Ra, Ry, X and Y are as hereinbefore defined, with the
proviso that one of the groups R,, R,, R. and Ry
represents a Z,-D"- group,pwherein D" represents a C,.,-
alkylene group and Z, repﬁééents a nucleophilic leaving
group such as a halogen atom or a sulphonic acid ester
group, e.g. a chlorine, bromine or iodine atom or a

methane-sulphonyloxy or p-toluenesulphonyloxy group)
with a compound of formula XXVIII

R;NH - E' - F (XXVII)
(wherein

F and R, are as hereinbefore defined and
cess E' represents a C,.;-alkylene group) ;

e300
e o0

s) (to prepare compounds of formula I wherein A

represents an amino or aminoalkyl group) reacting a
compound of formula XXVII

eoee X
ooo: / \
%% R, -~ N° N - R (XXVIII)
...o . a \ / b
L[] .... Y
2’3. (wherein

R, Ry, X and Y are as hereinbefore defined, with the

proviso that one of the groups R,, Ry, R. and Ry

represents an H,N-CO-T-B-C- group, wheri B and C are as
« hereinbefore defined and T represents a bond or a Cy.s;-




alkylene group, with a phenyl iodine(III) compound of

formula XXIX
/mﬁ’ 4
'\ {XXIX)
L}

(wherein
R, represents an acyl gwoup or an organic carboxylic acid
such as the acetoxy or trifluoroacetoxy group);

t) (to prepare compounds of formula I wherein A
represents an amino or aminoalkyl group substituted by
one or two alkyl groups at the nitrogen atom) reacting a
compound of formula XXX

X

R, - N/ N - Ry (XXX)

~
u' \\Y"/‘.

(wherein
R,» R, X and Y are as hereinbefore defined, with the
proviso that one of the groups R, R,, R, and R,

represents a group ¢f the formula
A" - B ~-C -

(wherein
B and C are as hereinbefore defined and

. A" represents an amino, alkylamino, aminoalkyl or

alkylaminoalkyl group, with a compound of formula XXXI
Zy = (Ry=C-Ry) = Z, (XXXI)

(wherein
Ry and Ry, which may be identical or different, represent
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hydrogen atoms or alkyl groups,

one of the groups Z, or Z,, represents a nucleophilic
leaving group such as a halogen atom, e.g. a chlorine,
bromine or iodine atom, or a sulphonic acid ester group,
e.g. a methanesulphonyloxy or p-toluenesulphonyloxy
group, and

the other group Z, or Z,, represents a hydrogen atom or
an alkyl group or

Z, and Z;, together represent an oxygen atom);

u) (to prepare compounds of formula I wherein A
represents a cyano group) reacting a compound of formula
XXXII ’

X

R N - K, (XXXII)

B_N/ \
N,

(wherein

R,y Ry, X and Y are as hereinbefore defined, with the
proviso that one of the groups Eg, Ry, R, and Ry
represents a group of the formula

AHI_B_C-

wherein

B and C are as hereinbefore defined and

A"' represents awhalogen atom, e.g. a bromine or iodine
atom) with coppér(I)cyanide;'

v) (to prepare compounds of formula I wherein A
represents an aminoalkyl group where the amino group is
not bound to a quaternary carbon atom, or an amino group
which is bound to a CH- or CH, group of group B or C)
reducing of a compound of formula XXXIII
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X

R - N N - XXAIIX

Y

(wherein

R,, R,, X and Y are as hereinbefore defined, with the
proviso that one of the groups R, R,, R, and Ry
represents a group of the formula

AEIII_B...C-.

wherein
B and C are as hereinbefore defined and
A"" contains an N-hydroxy-imino group); '

(w) resolving a compound of formula I by isomer
separation into cis-/trans-isomers, enantiomers and/or
diastereomers thereof;

(x) converting a compound of formula I into an addition
salt thereof, more particularlyﬂfor pharmaceutical use
into a physiologically acceptable salt thereof with an
organic or inorganic acid or base, or converting a salt
of a compound of formula J into the free compound; and
(y) performing a process as defined in any one of steps
(a) to (%) above on a corresponding protected compound
and subsequently removing the protecting group used.

‘In_step (a) functional derivatives of the carboxyl group

such as the optionally substituted amides, esters,
thioesters, trimethylsilylesters, orthoesters,
iminoesters, amidines or anhydrides, or the nitrile
group may be converted by hydrolysis into a carboxyl
group; esters with tertiary alcohols, e.g. the tert.-
butylester group, may be converted inty a carboxyl group
by treatment with an acid or thermolysis; and esters
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with aralkanols, e.g. the benzylester, may be converted
into a carboxyl group by hydrogenolysis.

The hydrolysis of step (a) is expediently carried out
either in the presence of an acid such as hydrochloric,
sulphuric, phosphoric, trichloroacetic or
trifluoroacetic acid, 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, water/isopropanol,
methanol, ethanol or water/dioxane at temperatures
between -10°C and 120°C, preferably at temperatures
between ambient temperature and the boiling temperature
of the reaction mixture. 1In the case of treatment with
an organic acid such as trichL?roacetic or
trifluorgacetic acid, any alcoholic hydroxy groups
present may simultaneously be coﬁberted into a
corresponding acyloxy group such as the trifluoroacetoxy
group. .

\

If F' in a comﬁaund of formula II represents a cyano or
aminocarbonyl group, these groups may also be converted
into the carboxyl .group with a nitrite, e.g. sodium
nitrite, in the presence of an acid such as sulphuric
acid, which may expediently be used as .solvent at the
same time, at temperatures between 0 and 50°C.

If F' in a compound of formula II represents, for
example, a tert.-butyloxycarbonyl group, the tert.-butyl
group may also be cleaved by treatment with an acid such
as trifluoroacetic, formic, p-toluenesulphonic,
sulphuric, phosphoric or polyphosphoric acid, optionally
in an inert solvent such as rethylene chloride,
chloroform, benzene, toluene, tetrahydrocfuran or
dioxane, preferably at temperatures between =10 and
120°C, more preferably at temperatures between 0 and
60°C, or thermally, optionally in an inert solvent such
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as methylene chloride, chloroform, benzene, toluene,
tetrahydrofuran or dioxanefpnd preferably in the
presence of a catalytic qu7intity of an acid such as p-
toluenesulphonic, sulphuric, phosphoric or
polyphosphoric acid, preferably at the boiling
tempeféture of the solvent used, more preferably at
temperatures between 40°C and 100°C.

If F' in a compound of formula II represents, for
example, a benzyloxycarbonyl group, the benzyl group may
also be cleaved hydrogenolytically in the presence of a
hydrogenation catalyst such as palladium/charcoal in a
suitable solvent such as methanol, ethanol,
ethanol/water, glacial acetic acid, ethyl acetate,
dioxane or dimethylformamide, preferably at temperatures
between 0 and 50°C, e.g. at ambient temperature, under a
hydrogen pressure of from 1 to 5 bar. During
hydrogenolysis, other groups may be reduced at the same
time, e.g. a nitro group to the amino group or a
benzyloxy group to'the hydroxy Qréup.

The reaction of step (b) is expediently carried out in a
solvent such as-:methanol, ethanol, n-<propanol, water,
methanol/water, tetrahydrofuran or dioxane at
temperatures between 0 and 150°C, preferably at
temperatures between 20 and 120°C, with a corresponding
free amine or with a corresponding acid addition salt
such as the corresponding ammonium carbonates, acetates
or chlovrides.

A compound of formula III is obtained for example by
reacting a corresponding nitrile with a corresponding
alcohol such as methanol, ethanol, n=-propanol,
isopropanol or benzyl alcohol in the presence of an acid
such as hydrochloric aci¢ or by reacting a corresponding
amide with a trialkyloﬁghium salt such as

TR
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triethyloxonium-tetrafluoroborate in a solvent such as
methylene chloride, tetrahydrofuran or dioxane at
temperatures ketween 0 and 50°C, but preferably at 20°C,
or a corresponding mitrile with hydrogen sulphide,
conveniently in a sSTVent such as pyridine or
dimethylformamide and in the presence of a base such as
triethylamine and subsequent alkylation of the thioamide
formed with a corresponding alkyl or aralkyl halide, or
by reacting a corresponding nitrile with an alkoxide
such as sodium methoxide in a solvent such as dioxane or
tetrahydrofuran, but preferably in the alcohol in
question. S '

The oxidation of step (c) is preferably carried out in a
solvent or mixture of solvents, ¢.g. in water,
water/pyridine, acetone, methylen# chloride, glacial
acetic acid, glacial acetic acid/hcetic hydride, dilute
sulphuric acid or trifluorcacetic acid, and depending on
the oxidising agent used, at températures between -80
and 100°c, v

v.
)

1

In order to prepare a corresponding S-oxide compound of
formula I the oxidation is conveniently carried out with
one equivalent of the oxidizing agent used, eg. with
hydrogen peroxide in glacial acetic acid,
trifluoroacetic acid or formic acid at 0 to 20°‘C or in
acetone at 0 to 60°C, with a peracid such as performic
acid in glacial acetic acid or trifluoroacetic acid at 0
to 50°C or with m-chloro-perbenzoic acid in methylene
chloride or chloroform at =20 to 60°C, with sodium
metaperiodate in aqueous methanol or ethanol at =15 to
25'C, with bromine in glacial acetic acid or aqueous
acetic acid Gptionally in the presence of a weak base
such as sodium acetate, with N-bromo-succinimide in
ethanol, with tert.butyl hypochlorite in methanol at =80
to -30°'c, with lodobenzodichloride in aqueous pyridine
at 0 to 50°C, with nitric acid in glacial acetic acid at
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0 to 20°C, with chromic acid in glacial acetic acid or
in acetone at 0 to 20°C and with sulphuryl chloride in
methylene chloride at -70°C, with the thioether-chlorine
complex so obtained conveniently being hydrolysed with
agqueous ethanol.

In order to prepare an S,S-dioxide compound of formula I
the oxidation is conveniently carried out, starting from
a correspogding alkylsulphiilyl compound, with one or
more equivalents of the oxidising afgent used, or
starting from a correspoiiding alkylsulphenyl compound
with two or more equivalénts of the opxidising agent
used, e.g. with hydrogen peroxide in glacial acetic
acid/acetic anhydride, trifluoroacetic acid or in formic
acid at 20 to 100°C or in acetone at 0 to 60°C, with a
peracid such as performic acid or m-chloroperbenzoic
acid in glacial acetic acid, trifluoroacetic acid,
methylene chloride or chloroform at temperatures between
0 and 60°C, with nitric acid in glacial acetic acid at 0
to 20°C, with chromic acid or ﬁotéssium permanganate in
glacial acetic acid, Water/sulpﬁuric acid or in acetone
at 0 to 20°cC.

. '

The hydrogenation of step (d) is éohveniently carried
out in a solvent such as methanol, ethanol, ethyl
acetate or glacial acetic acid, optivnally with the
addition of an acid such as hydrochloric acid, with
hydrogen in the presence of a catalyst such as
palladium/charcoal or platinum, at temperatures between
0 and 100°C, but preferably between 20 and 50°C, and
under a hydrogen pressure of 1 to 7 bar, but preferably
from 3 to 5 bar.

The acylation of step (e) is conveniently carried out in
a solvent such as tetrahydrofuran, methylene chloride,
chloroform, dimethylformamide, water or mixtures of
these solvents, optionally in the presence of a base



)

- 45 -

such as sodium carbonate, potassium carbonate or sodium
hydroxide solution or in the presence of a tertﬁary
organic base such as trlethylamlne, N-ethyl- H
diisopropylamine, N-methyl-morpholine or pyrldlne, ‘which
may simultaneously serve as solvents, at temperatures
between -3¢ and 100°C, but preferably at temperatures
between -10 and 80°C.

~ The reaction of step (f) is expediently carried out in a

solvent or mixture of solvents such as methylene

benzene, toluene,

.chloride, dimethyj?ormamide, dimethylsulphoxide,

chlorobenzene, tetrahydrofuran,
benzene/tetrahydrdfuran or dioxane, opticnally in the
presence of an acid such as hydrochloric ‘acid or in the
presence of a dehydrating agent, e.g. in the presence of

 isobutylchloroformate, thionylchloride, trimethylchloro-
'isilane,‘hydrochloric acid, sulphuric acid,
_methanesulphonic acid, p-toluenesulphonic acid,
Tphqsphorus trichloride, phosphorus pentoxide, N,N'-

&icyclohexylcarbodiimide, N,N'-aidyclohexylcarbo-
diimide/N-hydroxysuccinimide or i-hydroxy-benzotriazole
and optidhally alsc in the presence of 4-dimethylamino-
pyr1¢1ne, N,N'-carbonyldiimidazole or N,N'-thionyl-
dllmidazole or triphenylphosphine/carbon tetrachloriads,
convenlently at temperatures between 0 and 150°C,
preferably at temperatures between 0 and 50°C.

The reaction of a cbrresponding alkoxy compound with an
alcohol of formula X is preferably carried out in a
corresponding alcohol as solvent, optionally in the
presence of an additional solvent such as methylene
chloride or ether, preferably in the presence of an acid
such as hydrochloric acid at temper&tures-between 0 and
100°C, preferably at temperatures between 20 and 80°C.

The reaction of step (g) is conveniently carried out in

+a solvent or mixture of solvents such as
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dimethylformamide, dimethylsulphoxide, benzene, tocluene,
chlorobenzene, tetrahydrofuran, benzene/tetrahy&rofuran
or dioxane, preferably in the presence of an acid-
binding agent, e.g. an alkoxide such as potassium tert.-
butoxide, an alkali metal hydroxide such as sodium or

‘potassium hydroxide, an alkali metal carbonate such as

sodium carbonate or potassium carbonate or an alkali
metal hydride such as sodium hydride, conveniently at
temperatures between 50 and 150°C, preferably at
temperatures between 75 and 125°C.

The reduction of step (h) is preferably carried out in a
suitable solvent such as methanol, methanol/water,
methansl?water/ammonia, ethancl, ether, ﬁetrahydrofuran,
dioxane or dimethylformamide, optionally with the
addition of an acid such as hydrochloric acid, in the
presence of éatalytically activated hydrogen, e.q.
hydrogen in the presence of Raney nickel, platinum or
palladium/charcoal, or,ﬁn’the presence of a metal
hydride such as_sodium”borohydridé, lithium borohydride
or lithium aluminium ﬁydride, at‘temperatures between 0

and 100°C, prefefably at temperatures between 20 and
go°cC. .

The reduction of step (i) is preferably:carried out in a
suitable solvent such as methanol, methanol/water,
ethanol, ether, tetrahydrofuran, dioxan®# or glacial
acetic acid, in the presence of catalytically activated
hydrogen, e.g. hydrogen in the presence of platinum or
palladium/charcoal, or in the presence of a metal
hydride such as sodium borohydride, lithium borohydride
or lithium aluminium hydride, at temperatures between -5
and 20°C, preferably at temperatures between 0 and 10°C.

The reacticn of step (j) is conveniently carried out in
a solvent such as dioxane, dioxane/water or
tetrahydrofuran, preferably at temperatures between 60
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and 120°C, most preferably at the boiling temperature of
the reaction mixture.

The reaction of step (k) is preferably carried out in a
solvent such as ethanol, isopropanol, methylene
chloride, dioxane, toluene, dimethylformamide or
dimethyl-sulphoxide, optionally in the presence of a
base such as pyridine, an acid such as hydrochloric,
sulphuric, polyphosphoric or trifluoroacetic acid, and a
dehydrating agent such as N,N'-dicyclohexylcarbodiimide,
at temperatures between 20 and 200°C. However, the

reaction may also be ghrried out without a solvent.

If Z, represents a nucleophilic leaving éroup such as a
halogen atom or a sulphonic ester group, the reaction is
prefera ) Furrled out in the presence of a base such as
potass o lrbonate, sodium hydrlde or potassium

tert. buto§1 de, at temﬁeratures between 20 and 60°C; if
the group Za represents a hydroxy or alkoxy group or
together with an adjqcent metlvlene group of the group
Y" represents a«carbonyl,‘carboxy, alkoxycarbonyl,
aralkﬁxycarbonyl}.arylocharbgnyl or dialkoxymethyl
group, the reaction is preferably carried out in the
prEénge of an acid such as hydrochloric or
trifluvoroacetic acid, which may simultaneously serve as
solvent, at temperatures between 20 and 80°C, or in the
melt at temperatures between 50 and 250°C, preferably at
temperatures between 100 and 200°C.

The cyclisation of step (1) is preferably carried out in
a solvent such as water, ethanol/water, ethanol,
benzene, toluene or dioxane and conveniently in the
presence of a base such as pyridine, which may also
serve as solvent, at elevated temperatures, e.g. at the
boiling temperature of the solvent used.

The optional subsequent hydrogenation is preferably
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carried out using hydrogen in the presence of a catalyst

- such as palladium/charcoal or platinum, in a solvent

such as methanol, ethanol, ethyl acetate or glacial
acetic acid, optionally with the addition of an acid
such as hydrochloric acid, at temperatures between 0 and
50°C, but preferably at ambient temperature, and under a
hydrogen pressure of 1 to 7 bar, preferably 3 to 5 bar.

The reaction of step (m) is preferably carried out in a
solvent such as methylene chloride, chloroform, toluene
or dioxane, optionally in the presence of a base such as
triethylamine or pyridine at temperatures between 0 and
50°C, preferably at ambient temperature.

The alkylation of step (n) is expediently carried cut in
a solvent or mixture of solvents such as methylene
chloride, dimethylformamide, dimethylsulphoxide,
benzene, toluene, chlorobenzene, tetrahydrofuran,
benzene/tetrahydrofuran or“diokaﬁe, prefexably in the
presence of an -acid binding‘ageht, e.dg. an alkoxide such
as potassium tert.butoxide, an alkali nié¢tal hydroxide
such as sodium ‘or. potassium hydroxide, an alkali metal
carbonate such ~s potassium carbonate, an alkali metal
amide such as sodium amide or an alkali metal hydride
such as sodiﬁm hydride or a tertiary organic base such
as ethyl-diisopropylamine, conveniently at temperatures
between 0 and 150°C, preferably at temperainures between
0 and 50°C.

The arylation of step (n) is expediently carried out
with an aryl compound of general formula XXI wherein 2,
represents an iodine atom, preferably in-a solvent such
as toluene or xylene, and preferably in the presencz otf
one or more reaction accelerators such as tris-[z-(2-
methoxy-ethoxy)ethyllamine, copper(I)chloride o'

copper (II)chloride, at elevated temperatures, e.g. at
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temperatures between 100 and 200°C, but preferably at
the boiling temperature of the reaction mixture.

However, the reaction may also be carried out without a
solvent.

The addition of an alkenyl compound of formula XXII is
preferably carried out in a solvent such as
dimethylformamide and in the presence of a base such as
sodium hydride, at temgkratures between 0 and 50°C,
preferably at ambienﬁ temperature,

The oxidation of step (o) is conveniently carried out in
a solvent such as methylene chloride, acetonitrile,
acetonitrile/water, methylene chloride/acetoaitrile/
water, or carbon tetrachloride/acetonitrilﬁ/water, in the
prese\ce of an oxidising agent such as potassium
permanbanate or ruthenium tetroxide, the ruthenium
tetroxide preferably being formed in the reaction
mixture -by reacting a ruthenium szlt such as ruthenium
trichloride with an oxidising agent such as sodium
periodate, at temperatures between -10 and 50°C,
preferably at temperatures between 15 and 30°C.

The optional subsequent esterification of step (o) is
expediently carried out in a suitable solvent, e.g. in a
corresponding alcohol, pyridine, toluene, methylene
chloride, tetrahydrofuran or dioxane, in the presence of
an acid activating and/or dehydrating agent such as
hydrogen chloride, concentrated sulphuric acid, thionyl
chloride, ethylchloroformate, carbonyldiimidazole or
N,N'-dicyclohexylcarbodiimide or the isourea esters
thereof, optionally in the presence of a reaction
accelerator such as copper chloride, or by
transesterification, e.g. with a corresponding carbonic
acid diester, at temperatures between 0 and 100°C, but
preferably at temperatures between 20"C and the boiling
temperature of the solvent in question.
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The reaction of step (p) is preferably carried out in a
solvent such methylethylketone, in the presence of an
alkali metal iodide such as sodium iodide, at
temperatures between 25 and 100°C, preferably at the
boiling temperature of the reaction mixture.

The reaction of step (gq) is preferably carried out in a
solvent such as acetonitrile, in the presence of an
alkali metal iodide such as sodium iodide, and a
triélkylhalosilane such as trimethylchlorosilane, at
temperatures between 25 and 80°C, but preferably at
temperatures between 30 and 50°C.

The reaction of step (r) is expediently carried out in a
solvent or mixturq\of solvents such as methylene
chloride, dimethyifﬁ&mamide, dimethylsulphoxide,
benzene, tbluene, chlorobenzene, tetrahydrofuran,
benzene/tetrahydrofuran or dioxane, preferably in the
presence:-of an acid binding agent, e.g. an alkoxide such
as potassium tert.butoxide, an alkali metal hydroxide
such as sodium or potassium hydrbxide, an alkali metal
carbonate such'as potassium carbonate, an alkali metal
amide such as sodium amide or an alkali meta;'hydride
such as sodium hydride or a tertiary organic base such
as ethyl diisopropylamine, conveniently at temperatures
between 0 and 150°C, preferably at temperatures between
0 and 50°C.

The reaction of step (s) is preferably carried out in an
aqueous solvent such as water or water/acetonitrile. at
temperatures between 0 and 50°C, but preferably at
ambient temperature.

The alkylation of step (t) with a compound of formula
XXXTI wherein 2, or 2,, represents a nucleophilic leaving
group is conveniently carried out in a solvent such as
tetrahydrofuran, dioxane, dimethylsulphoxide or
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dimethylformamide, optionally in the presence of a base
such as sodium carbonate, potassium carbonate or sodium
hydroxide solution or in the presence of a tertiary
organic base such as N-ethyl-diisopropylamine or N-
methyl-morpholine, which may be simultaneously serve as
solvent, at temperatures between -30 and 100°C, but
preferably at temperatures between -10 and 80°C.

The alkylation with a carbonyl compound of general
formula XXXI is preferably carried out in the presence
of a complex metal hydride such as sodium borohydride,
lithium borohydride or sodium cyanoborohydride,
conveniently at a pH of 6 to 7 and at ambient
temperature or in the presence ¢f a hydrégenation
catalyst, e.g. with hydrogen in the presence of
palladium/charceal, at a hydrogen pressure of 5 bar.

The reaction of step (u) is preferably carried out in a
solvent such as dimethylformamide, dimethylacetamide or
N-methyl-pyrrolidone, at tempefatﬁres between 100 and
250°C, preferably between 150°C and the boiling
temperature of ‘the reaction mixture.

The reduction of step (v) is preferably carried out in a
suitable solvent such as methanol, methanol/water,
methanol/water/ammonia, ethanol, ether, tetrahydrofuran,
dioxane or dimethylformamide, optionally with the
addition of an acid such as hydrochloric acid, in the
presence of catalytically activated hydrogen, e.g.
hydrogen in the presence of Raney nickel, platinum or
palladium/charcoal, at temperatures between 0 and 100°C,
preferably at temperatures between 20 and 80°C.

If according to the invention a compound of formula I is
obtained, this may be converted by bromination into a
corresponding bromine compound of formula I, or
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if a compound of formula I is obtained, this may be
converted by nitrogenation into a corresponding nitro
compound of formula I, or

if a compound of formula I is obtained which contains a
nitro group, this may be converted by reduction into a
corresponding amino compound or

if a compound of formula I is obtained which contains an
IQNS} group or wherein W represents an imino group, this
majﬁbe converted by acylation or sulphonation into a
corresponding compound of formula I which contains an
RNH~ group substituted by an alkylrarbonyl,
aralkylcarbonyl, arylcarbonyl, heterocarylcarbonyl,
alkylsulphonyl, aralkylsulphonyl or arylsulphonyl group,
or

if a compound of formula I is obtained wherein X
represents a carbonyl group, this may be converted by
means of a sulphurising agent into a corresponding
thiocarbonyl compound. '

The subsequent bromination is preferably carried out in
a solvent such as glacial acetic acid, with a
brominating agent sugli as bromine, at temperatures
between 0 and 40°C, preferably at ambient temperature.

The subsequently nitrogenation is carried out with a
nitrogenating agznt such as concentrated sulphuric
acid/nitric acid or fuming nitric acid, which may
conveniently serve as solvents, optionally in a solvent
suchyas‘nitrobenzene, at temperatures between 0 and
50°C, preferably at ambient temperature. ‘

The 'subsequent reduction of the nitro group is
preferably carried out in a solvent such as water,
water/ethanol, methanol, glacial acetic ac¢id, ethyl
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acetate or dimethylformamide, expediently with hydrogen
in the presence of a hydrogenation catalyst such as
Raney nickel, platinum or palladium/charcoal, with
metals such as iron, tin or zinc in the presence of an
acid such as zinc/acetic acid or zinc/calcium chloride,
with salts such as iron(II)sulphate, tin(II)chloride,
sodium sulphide, sodium hydrogen sulphite or sodium
dithionite, or with hydrazine in the presence of Raney
nickel, at temperatures between 0 and 100°C, but
preferably at temperatures between 20 and 80°C.

The subsequent acylation or sulphonylation of an R,-NH-
group is expediently carried out in a solvent such as
methylene chloride, chloroform, carbon tétrachloride,
ether, tetrahydrofuran, dioxane, benzene, toluene,
acetonitrile or dimethylformamide, optionally in the
presence of an acid activating agent or a dehydrating
agent, e.g. in the presence of ethyl chloroformate,
thionylchloride, phosphorus trichloride, phosphorus
pentoxide, N,N{-dicyclohexylcafboéiimide, N,N'-
dicyclohexylcarbbdiimide/N~hydro§ysuccinimide, N,N'-
carbonyldiimidazole or N,N'-thionyldiimidazole or
triphenylphosphine/carbon tetrachloride, optionally in
the presence of an inorganic base such as sodium
carbonate or a tertiary organic base such as
triethylamine, pyridine or 4-dimethylaminopyridine,
which may simultaneously be used as solvent, at
temperatures between -25 and 150°C, but preferably at
temperatures between -10°C and the boiling temperature
of the solvent used. However,; the subsequent acylation
or sulphonylation is preferably carried out with a
ccrresponding acid halide or acid anhydride, as
described hereinbefore, and this may also-be carried out
without a solvent.

The reaction is carried out with a sulphurising agent
such as phosphorus pentasulphide or 2,4-bis~(4-
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methoxyphenyl)-1,3-~-di-thia-2,4-diphosphetan-2,4-
disulphide, expediently in a solvent such as pyridine,
toluene or xylene, at temperatures between 50 and 150°C,
e.g. at the boiling temperature of the reaction mixture.

In reaction steps a) to v) described above and in the
subsequent reactions, any reactive groups present such
as hydroxy, carboxy, amino, alkylamino or imino groups,
may optionally be protected during the reaction by means
of conventional protecting groups which are cleaved
again after the reaction.

For example, suitable protective groups for a hydroxy
group include a trimethylsilyl, acetyl, Benzoyl, tert.-
butyl, trityl, benzyl and tetrahydropyranyl groups,
whilst protective groups for a carboxyl group include
trimethylsilyl, methyl, ethyl, tert.-butyl, benzyl and
tetrahydropyranyl groups, protecting groupg for amino,
alkylamino or imino groups include acetyl, benzoyl,
ethoxycarbonyl, tert.-butoxycafbohyl, kienzyloxycarbonyl,
benzyl, methoxybenzyl and 2,4-dimethox§benzyl group, and
an additional example of a protecting group for an amino
group is the phthalyl group.

The optional subsequent cleaving of a protecting group
may be carried out, for example, hydrolytically in an
aqueous solvent, e.g. in water, isopropanol/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 clieavage, e.g. in the presence of
iodotrimethylsilane, at temperatures between 0 and
100°cC, preferablﬁ at temperatures between 10 and 50°C.

However, a benzyl, methoxybenzyl or benzyloxycarbonyl
group is preferably cleaved, for example, by
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hydrogenolysis, e.g. with hydrogen in the presence of a
catalyst such as palladium/charcoal, in a solvent such
as methanol, ethanol, ethyl acetate or glacial acetic
acid, optionally with the addition of an acid such as
hydrochloric adid, at temperatures betweeri 0 and 50°C,
but preferablf at ambient temperature, under a hydrogen
pressure of from 1l to 7 bar, but preferably from 3 to

5 bar.

The cleaving of a methoxybenzyl group may also be
carried out in the presence of an oxidising agent such
as Ce(IV)ammonium nitrate, in a solvent such as
methylene chloride, acetonitrile or acetonitrile/water,
at temperatures between 0 and 50°C, but breferably at
ambient temperature.

Moreover, a 2,4-dimethoxybenzyl group is preferably
cleaved in trifluoroacetic acid in the presence of
anisole.

' v !

A tert.-butyl oxr tert.-butyloxycarbonyl group is
preferably cleaved by treatment with an acid such as
trifluoroacetic: ox hydrochloric acid, optionally using a
solvent such as methylene chloride, dioxane or ether.
The cleaving of a phthalyl group is preferably carried
out in the presence of hydrazine ¢r 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.

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

Thué; for g#ample, the cis/trans mixtures obtained may
be separate& by chromatography into their cis and trans
isomers, the compounds of formula I obtained in the form
of racemates may be separat«d by known methods (see
Allinger N. L. and Eliel E. L. in “"Topics in

Stereochemistry", Vol. 6, Wiley Interscience, 1971) into

~ their optical antipodes and compounds of formula I

having at least 2 asymmetric carbon atoms can be
separated on the basis of their physical-chemical
differences into their diastereomers by methods known
per se, e.g. by chromatcgraphy and/or fractional
crystallisation, and if these diastereomers are obtained
in racemic form they may subsequently be separated into
the enantiomers as mentioned above.

Enantiomer separation is preferably achieved 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 esters or amides with the racemic
compound, more particularly acids and their activated
derivatives or alcohols, and separating the
diastereomeric salt mixture obtained in this way, e.g.
on the basis of different solubilities, whilst the free
antipodes may be liberated from the pure diastereomeric
salts by the action of suitable agents. Particularly
common optically active acids are, for example, the D
and L forms of tartaric or dibenzoyltarturic acid, di-o-
tolyl-tartaric acid, malic, mandelic and
camphorsulphonic acid,; glutamic acid, aspartic acid or
quinic acid. An optically active alcohol might be, for
example, (+)= or [{~)-menthol and an optically active
acyl group in amides might be (+) ox (=)=
menthyloxycarbonyl.
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The compounds of formula I obtained may, if desired, be
converted into the acid addition salts thereof, more
particularly for pharmaceutical use the physiologically
acceptable salts thereof with inorganic ur organic
acids. Examples of suitable acids include hydrochloric,
hydrobromic, sulphuric, phosphoric, fumaric, succinic,
lactic, citric, tartaric and maleic acid.

In addition, the new compounds of formula I thus
obtained, should they contain a carboxyl group, may if
desired subsequently be converted into the addition
salts thereof with inorganic or organic bases, more
particularly for pharmaceutical use into the
physiologically acceptable addition salts thereof.
Examples of suitable bases include sodium hydroxide,
potassium hydroxide, cyclohexylamine, ethanolamine,
diethanolamine and triethanolamine.

Some of the compounds used as starting materials are
known from the litérature. Otherwise these compounds
may be obtained+ by methods known from the literature
(see the Examples), e.g. by the methods described in
published German patent applications DE-A-4035561 and
DE-=A-4102024.

For example, the cyclic urea derivatives may be obtained
by cyclising a correspondingly substituted urea which in
turn is obtained by known methods, or by reacting a
correspondingly substituted diamine with phosgene and
optionally subsequently introducing sulphur and
oxidising the resulting thio compound.

As already mentioned hereinbefore, the new cyclic urea
derivatives of formula I and the addition salts thereof,
particularly the physiologically acceptable addition
salts thereof with inorganic or organic acids ox bases,
have valuable prgperties. Thus, the compounhds of
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formula I wherein A contains an optionally substituted
amino, amidino or guanidino group or a group which can
optionally be converted in vivo /into an optionally
substituted amino, amidino or gﬁanidino group, e.g. an
amino, amidino or guanidino group gubstituted by an
alkoxycarbonyl group, and -D-E-F contains carboxyl,
sulpho, phosphono, O—alkyl-phosphono or 5-tetrazolyl
groups or groups which can be converted in vivo inrnto a
carboxyl, sulpho, phosphono, O-alkyl-phosphono or
tetiazolyl group, e.g. alkoxy-substituted carbonyl
groups, have valuable pharmacological properties, not
only an antiinflamjatory effect which inhibits the
breakdown of bone but in particular antithrombotic and
antigggregatory effects and inhibitory effects on
tumours or metastases.

The compounds of formula I wherein A represents a cyano
or cyanoalkyl group are valuable intermediate products
for preparing the corresponding aminomethyl and amidino
compounds of formula I. C

A d W

L

By way of example, the compounds of formula I were
tested for their biological effects in the following
way:

L. Fibrinogen binding to_human thrombocytes

Blood obtained by puncture o an antecubital vein is
anticoagulated with trisodium citrate (final
concentration: 13 mM) and centrifuged for 10 minutes at
170 *g. The supernatant platelet-rich plasma is placed
on a Sepharose 2B column (Pharmacia) and eluted with a
solution of 90 mM common salt, 14 mM trisodium citrate,
5 mM glucose and 50 mM tris(hydroxymethyl)aminomethane,
adﬁuated to pH 7.4. The gel-filtered platelets (GFP)

- appearing in front of the plasma proteins are used for

the kinding tests.
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50 pul of a 60 mM calcium chloride solution, 50 ul of a
0.6 mM adenosine diphosphatg solution, 100 gl of
substance solution or solvent and 50 ul of fibrinogen
solution (containing 3 ug I'®-fibrinogen) are added to
750 ul of GFP and incubated for 20 minutes at ambient
temperature. The non-specific binding is measured in
the presence of 3 mg/ml of cold fibrinogen.

a .
900 ul of the inc%ggéécare carefully pipetted onto

+250 pl of silicon’oil (AP 38: AR 20, 1:2 v/v, Wacker

Chemie) in Eppendorf vessels and centrifuged for 2
minut tes .at 10,000 *g. The agueous supernatant and some
of the mll are removed, the tip of the vessel with the
p;aﬁelet pellet is cut off and the quantlty of bound
flbrlnogen ‘is measured in a gamma-counter. The

* concentration of substance which inhibits fibrinogen

binding by 50% 1s calculated from a series of
concentrations and given as the IC,.

-

2. Antithromnbotic effect

N \

. '
<

Methog The thrbmbocyte aggregation is tnieasured in
platelet-rich plasma from healthy test subjects using
the Born and Cross method (J. Physiol. 170: 397 (1964)).

In order to inhibit coaggulationvthe blood is mixed with

3.14% sodium citrate in a ratio by volume of 1:10.

gg;lagen-inducedgagéreggtion: The decrease in the
optical density of the platelet suspension is measured
photometrically and recorded after the addition of the
aggregation-initiating substance. The speed of
aggregation is concluded from the angle of inclination
of the density curve. The point on the curve at which
tpefé'iéfmaximum transmittance is used to calculate the
pptical density.

The quantity of collagen used is as little as possible
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but sufficient to give an irreversible reaction curve.
Standard commercial collagen produced by Hormonchemie of

Munich is used. Before the addition of collagen the

plasma is incubated with the substance for 10 minutes at
37°C.

From the measurements obtained, an EC;, is determined
graphically, relating to a 50% change in the optical

density in terms of inhibiting aggregation.

The Table which follows contains the findings:

Substance
(Example No.)

Fibrinogen
Binding test

~ Inhibition
platélet aggregation

of

ICsy[nM] ECg,[nM]
1 1 800 9 900
1(1) 45 1 500
1(2) 926 320
1(3) 5 190 ' 1 700
1(4) 3 900 >100 000
1(5) 6 100 32 000
1(6) 17 70
1(7) 2 400 10 000
1(21) 31 620
1(24) 470 1 100
1(28) 52 390
1(36) 37 100
1(46) 11 40
1(48) 210 1 100
1(49) 26 140
1(50) 45 290
1(51) % 3 600 13 000
1(55) J 860 60 000
+ 1(59) 150 350
1(62) 113 40
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Substance
(Example No.)

Fibrinogen
Binding test

Inhibition of
platelet aggregation

IC,,(nM] ECy, [ NM)
1(66) 9.1 50
1(67) 30 60
1(77) 4 900 8 000
1(82). 17 000 29 000
1(94) ' 310 400
1(117) 230 5 400
1(118) 170 460
1(119) 210 730
1(137) - ' 280
'1(138) 21 40
1(139) 6.8 30
1(140) 21 30
1(141) 310 630

. 1(143) >10 000 22 000
1(144) ' v 600
1(145) “ 7.7 50
1(146) " 6.5 50
1(147) 27 160
1(148) 25 110
1(149) 470 ' 1 300
1(150) 370 9 900
1(153) 150 380
1(154) 28 310
1(156) 3 600 4 100
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Substance
(Example No.)

Fibrinogen

Binding test

Inhibition

platelet aggregation

of

ICs,(nM] ECgy[NM]
2 6 000 12 000
2(2) 25 000 630
2(3) @ 18 000 3 100
2(4) 15 000 42 000
2(5) /5 600 25 000
1 2(6) 240 160
2(20) 5 700 690
2(27) 2 500 490
2(34) 7 400 350
2(43) 420 100
2(45) 370 280
2(47) 32 000 >100 000
2(48) ~ 22 000 >100 000
. 2(83) 4 500 200
2(57) 640 320
2(58) 4 700 140
2(71) 13 000 14 000
2(75) 8 000 27 000
2(81) 19 000 1 500
2(104) 7 100 2 100
2(105) 28 000 ;1 100
2(106) 2 700 6 600
2(115) 530 80
2(116) 59 000 49 000
2(117) 630
2(118) 2 000 70
2(119) 280 40
2(122) 1 200
2(123) 3 100 70
v 2(124) 1 200 130
T 2(127) 5 600 18 000
4(9) 2 600 9 500
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Substance

{(Example No.)

Fibrinogen
Binding test

Inhibition of

platelet aggregation

ICso[NM] EC,[nM)
4(11) 45 000 2 300
4(13) 32 310
4(14) 44 200
4(15) 42 300
4(16) 1 500 1 900
4(18) 48 210
5 9 300 32 000

. 5(1) >10.1 000 20 000

| 5(8) ‘4 000 " 31 000
5(11) 5 700
5(12) 3 700
5(13) >10 000 24 000
.5(18) >10 000 8 060

. 8" 750 600
8(1) 68 000 ' 21 000
8(2) " 450 370
8(3) 29 000 6 200
8(5) 3 000 5 900
11(11) 210
11(12) 43 : 30
18 1900 240
18 (5) s 420 120
30 ; 4 400 8 300
31 250 500
31(1) 170 370

i

i

W\

Moreover, the compound of E#ample 5(18) for example
inhibits the collagen-induced thrombocyte aggregation ex
vivo in Rhesus monkeys after oral administrﬁtion of
1 mg/kg for up to 8 hours. ‘
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The new compounds are well tolerated since the
intravenous administration of 30 mg/kg of thé'compound
of Example 1(138) in mice did not lead to the death of
any of the three animals tested. Similarhresults are
obtained with the compounds of Examples 1(66) and 1(139)
at a dose of 30 mg/kg, although in both cases one animal
was sedated. -

S
In view of their inhibitory effect on cell-cell and
cell-matrix interactions, the new cyclic urea
derivatives of formula I and the physiologically
acceptable addition salts thereof are suitable for
combating or preventing diseases in which smaller sor -
larger clumps of cells are produced or cell-matrix
interactions are involved, e.g. in combating or
preventing venous and arterial thrombosis, ccrebro-
vascular diseases, pulmonary embolisms, cardiac infarct,
arteriosclerosis, osteoporosis and tumour metastasis.
They are ‘also suitable as an accompanying therapy in
thrombolysis with fibrinolytics' or vascular
interventions such as transluminal angioplasty or in the
treatment; of shock, diabetes and inflammation.

r

-

Thus viewed from a further aspect the invention provides
a pharmaceutical composition comprising‘a compound of
formula I or a physiologically acceptable addition salt
thereof together with at least one pharmaceﬁtical
carrier or excipient.

b
Viewed from a still further aspect the present invention
provides the use of a compound of formula I or a
physiologically acceptable salt thereof for the
manufacture of a therapeutic agent for use in combatting
conditions in which cell aggregations or cell-matrix
interactions occur.

Viewed from a yet still further aspect the present

7 /
e
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invention provides a method of treatment of the human or
non-human animal body to combat conditions in which cell
aggregations or cell-matrix interactions occur, said
method comprising administering to said body a compound
of formula I or a physiologically acceptable addition
salt thereof.

For combating or preventing the above-mentioned
diseases, the dose is between 0.1 ug and 20 mg/kg of
body weight, preferably 1 pg to 10 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 may be formulated, optionally in conjunction
with other active substances, together with one or more
inert conventional carriers and/or diluents, e.g. with
corn&gtareh, lactose, glucose, microcrystalline
cellulﬁée, magnesium stearate, polyvinylpyrrolidone,
c1trlc,ac1d, tartaric acid, water, water/ethanol,

'aaterAglycerol wwter/sorbltol, water/polyethylene

glvcoi, propylene glycol, stearyl alcohol
carboxymethylceliulose or fatty substances such as hard
fat or suitable Mixtures thereof, to produce
conventional galenic preparations such as plain or
coated tablets, capsules, powders, suspensions,
solutions, sprays or suppositories. ‘

The following non-limiting Examples are provided to
illustrate the invention. All percentages and ratios
given are by weight other than eluant or solvent ratios
which are by volume.
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Example T

1-(3-Buten-1-yl)-3-(4'-cyano-4-biphenylyl)-imidazolin-2-
one

9 g of 1-(4'-cyano-4-biphenylyl)-imidazolidin-2-one are
dissolved at 50°C in 300 ml of dimethylformamide and
1.6 g of a 55% suspension of sodium hydride in oil are
added in batches thereto. The mixture is stirred for a
further 45 minutes, allowed to conl to ambient
temperature and, within 10 minutes, a solution of

4.16 ml of l-bromo-3-butene in 15 ml of dimethyl-
‘§B§mamide is added dropwise to the resulting suspension
and stirred for 3 days at ambient temperature. The
reaction mixture is poured onto 400 ml of water and,

~after washing with water, the precipitate obtained is

Ny pnrified by column chromatography on silica gel (eluant:

methylene chloride/ethyl acetate = 9:1).

Yield: 3.6 g (33% of theory),

Melting point: 171-175°C Lo

R, value: 0.54_(iilica gel; cyclohexane/ethyl agﬁt@te =
1:1) i

g
)
’

The following compéunds are obtained analogouslys

(1) N-[4~(2-methoxycarbonyl—ethy1)-phen&l]-N—(z-
(2,3,5,6-tetrahydro-2-pyranyloxy)-ethyl]- .
trifluoroacetamide

Heating for 20 hours to 70-80°C

R, value: 0.47 (silica gel; diisopropylether)

(2) N-[4-(z-methoxycax5ony1—ethy1)-phenyl]-N-[a-
(2,3,5,6-tetrahydr0n2—pyranyloxy)-propyl]f
trifluoroacetamide '

Heating for 40 hours to 60°C

R, value: 0.49 (silica gel; diisopropylether)
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(3) l-methoxycarbonylmethyl-3H-benzimidazol-2-one

The base used is potassium tert.-butoxide and the
solvent is methanol

R, value: 0.89 (silica gel; methylene chloride/methanol
85:15)

(4) 1l-(3-buten-1-yl)-3-(4'-cyano-3'~-fluoro-4-
biphenylyl)-imidazolidin-2-one

(5) 1-(3-buten-1-yl)-3-(3'-chloro-4'-cyano-4-
biphenylyl)-imidazolidin-2-one

(6) 1-(3~-buten-1-yl)=-3-(4'~-cyano-3 -methoxym4-
biphenylyl)-imidazolidin-2-one

(7) 1-(3-buten-1-yl)~-3-(4'-cyano-3-methylthio-4-
biphenylyl)-imidazolidin-2-one

(8) 1n(8ﬁbu£enxlvyl)-3-(4'-cyano-2,3—dimethyl—4-
biphenylyl)-imidazolidin-2 —one\

i d ! A
(9) 1-(3-buten~1—yl)-s [4-(5-cyano-2 -pyridyl)-phenyl]-
imidazolidin-2-one

i
(10) 1-(3-buten-1-yl)-3-[4-(5-cyano-2-pyrazinyl)-
phenyl]-imidazolidin-z—one
g

(11) 1-{3-buten-1-yl)-3- [4 (5-cyano-2 -pyrlmidlnyl)~
phenyl]=imidazolidin-2-one

(12) 1-(3-buten-1i -yl)-3-[6- (4-cyano=-phenyl)=3-
pyridazinyl]-1midazolidin- ~one

(13) ' 1-(3-buten-1-yl)-3-[(2-(4-cyano-phenyl) -5~
pyrimidinyl]-imidazolidin-2-one

)
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(14) N-[2-fluoro-4-(2-methoxycarbonyl-ethyl)-phenyl]-N-
(2-(2,3,5,6~-tetrahydro-2-pyranyloxy)-ethyl]-
trifluoroacetamide

(15) —={2-chloro-4-(2-methoxycarbonyl-ethyl)-phenyl]-N-
[2-(2,3,5,6~-tetrahydro-2-pyranyloxy)-ethyl]-
trifluoroacetamide

(16) N-[2-methoxy-4-(2-methoxycarbonyl-ethyl)-phenyl]-N-
[2-(2,3,5,6-tetrahydro-2-pyranyloxy)-ethyl]-
trifluoroacetamide

The methyl 3-(4-amino-3-methoxy-phenyl)-propionate
required for the trifluoroacetylation with
trifluoroacetic anhydride is obtained from 3-(3-methoxy-
phenyl) -propiohic acid by nitrogenation, esterification
and reduction with palladium/charcoal in methanol.

(17) N-[4-(2-methoxycarbonyl-ethyl)-2-methyl-phenyl]-N-
[(2-(2,3;5, Gatetrahydro-z-pyranyloxy)-ethyl]-trifluoro-
acetamide £ 5
The 3- (4-amino-mﬁme£hyl-phenyl)-propionic acid is
obtained from 3= (3-methyl-phenyl)—proplonlc acid
analogously to Exanmple I (16).
]

(18) N=-[4-(2-methoxycarbonyl-ethyl)=-2-méthylthio-
phenyl]-N-[2-(2,3,5,6-tetrahydro-2-pyranyloxy)-ethyl]-
trifluoroacetamide

The 3-(4-amino-3-methylthio-phenyl)-propionic acid is
obtained from 3-(4-amino-phenyl)-propionic acid
analogously to Example III (10).

(19) 1-[6-(4~cyano-phenyl)=-3-pyridazinyl]-imidazolidin~
2-0ne

Prepared from imidazolidin-2-one and 3-chloro=6-(4-
cyano-phenyl)-pyridazine in dimethylsulphoxide

R; value: 0.30 (silica gel; methylene chloride/methanol =
19:1)
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A (20) 1-(4-cyano-phenyl)-3-(ethoxycarbonylmethyl) -

imidazolidin-2-one
Melting point: 112-115°C

Example IT

1-(4'~Cyano-4-biphenylyl)-imidazolidin-2-one

A solution of 5.7 g of potassium tert.-butoxide in 15 ml
of dimethylformamide is added dropwise at ambient
temperature within 10 minutes to a solution of N-(2-
chloroethyl)-N'-(4'-cyano-4-biphenylyl)-urea in 100 ml
of dimethylformamide. The mixture is stirred for one
hour at ambient temperature, poured onto 300 ml of water
and the product precipitated is filtered off.

Yield: 13 g (98% of theory),

Melting point: above 200°C

R value: 0.12 (silica gel; cyclohexane/ethyl acetate =
1:1)

. LR L ST P

L,

\

The following,é&mpmunds are obtdined analogously:

"

(1) 1=(4" -cyano:-tﬂ;biphenylyl) -3,4,5,6-tetrahydro-1H~-
pyrimidin-2-one
Melting point: above 200°C

R, value: 0.44 (silica gel; methylene chloride/methanol =
9:1)

\

(2) 1-(4'=cyano-3'-fluoro-4~biphenylyl)-imidazolidin-2-
one :

(3) 1=(3'-chloro=4‘=-cyano=-4=-biphenylyl)=imidazolidin-2-
one

(4) 1-(4'-cyano-3-methoxy-4-hiphenylyl)=-imidazolidin-2~
one
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(5) 1-(4'-cyano-3-methylthio-4-biphenylyl)-imidazolidin-~
2=one

(6) 1-(4'-cyano-2,3-dimethyl-4-biphenylyl)-imidazolidin-
2-one

(7) 1-[4~(5-cyano-2-pyridyl)=-phenyl]-imidazolidin-2-one

(8) 1-[4-(5-cyano-2-pyrazinyl}Qphenyl]-imidazolidin-z-
one

(9) 1-[4-(5-cyano-2=-pyrimidinyl)-phenylj-inidazolidin-2~
one

)

(10) 1-[2-(4-cyano-phenyl)=5-pyrimidinyl]~-imidazolidin-
Z~0one

(11) 1i-(2-(4'-cyano-4-bipvhenylyl)-ethyl]-imidazolidin-2-
One L B LR L X ey

. vV

(12) 1u(1-beﬁz§hh4£piperidinyl513-[4-(2-methoxycarbonyl-
ethyl)-phenyf]-imidazolidin-z—one

'
A

(13) 1-(4-cyuno-phenyl)-imidazolidin-2-one
Potassium carbonate is used as base, bkating to 60°C for
6 hours.

(Melting point: 172-175°*C
‘R, value: 0.23 (silica gel; cyclohexane/ethyl acetate =

1:3)

(14) 1-(4=-cyano-phenyl)=3=[4=[2=(dimethoxy-phosphoryl)-
ethyl j=-phenyl)-imidazolidin=2-one
Prepared analogously to Examgie 14.

(15) 1-[4=-(2=-methoxycarbonyl-ethyl)-phenyl]=-
imidazolidin-2-one
Melting point: 171=172°*C
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(16) 2-[4-(2-methoxycarbonyl-ethyl)-phenyl]}-3,4-dihydro-
2H,5H-thiadiazol-1,1~-dioxide
Melting point: 110-112°C

(17) 1=(4-bromo-2-methyl-phenyl)=-3~[4~(2-methoxy-
carbonyl-ethyl) -phenyl]-imidazolidin-2-one

Prepared from N-(4-bromo-2-methyl-phenyl)-N'-(2-hydroxy-
ethyl)-N'-[4~(2-methoxycarbonyl-ethyl)-phenyl]-urea via
the mesylate and iodide without purification of these
products. :

Melting point: 164-166°C

Example ITT

)

N=(2-Chloroethyl)-N'~(4"'-cyano-4-biphenylyl)-urea

1.L ml of 2-chloroethyl-isocyanate is added to a
solution of 4-amino-4'-cyano-biphenyl in 15 ml of
dimethylformgg}de and the mixture is stirred for 3 hours
at ambient temperature. The reaction mixture is pouref
onto 50 ml of watek, stirred for 3 hours and the produtt
precipitated- is filtered off. .

Yield: 1.4 g (91% of theory), '

R, value: 0.40 (silica gel; cyclohexane/ethyl acetate =
1:1) ‘

The following compounds are obtained analogously:

(1) N=-(4'=-cyano-4=biphenylyl)=N=-(2,2-diethoxy-ethyl)=-N'-
(2-ethoxycarbonyl=-ethyl) -urea

The work is done in dioxane as solvent in the presence
of ethyl-diiéppropylamine at 50°C. Purification is
carried out by chromatography on silica gel (eluant:
cyclohexane/ethyl acetate = 1:1).

The ethyl 3-isocyanato-propionate used is obtained from
p~alanine-ethylester-hydrochloride and phosgene in
toluene as the solvent.

Melting point: 85-88°'C
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R¢ value: 0.28 (silica gel; cyclohexane/ethyl acetate =
1:1)

(2) N-(tert.butyloxycarbonylmethyl)-N-(4'-cyano=4-
biphenylyl)-N'-(2-ethoxycarbonyl-ethyl)-urea

Prepared analogously to Example IIXI (1).

Melting point: 118-120°C (from tert.butyl-methylether)

R, value: 0.46 (silica gel; cyclohexane/~thyl acetate =
1:1)

(3) N-(47-cyano-4-biphenyl)-N-{3-(2,3,5,6-tetrahydro-2-
pyranyloxy)-propylj-Ni={2-ethoxycarbonyl-ethyl) -urea
Prepared analogously to Example III (1).

R, value: 0.49 (silica gel; cyclohexane/éthyl acetate =
1:3)

(4) N=(3-chloropropyl)=-=N'-(4'-cyano-4-biphenylyl)-urea
R, value: 0.39 (silica gel; cyclohexane/2thyl acetate =
1 :.1). Rl R .

\ R

g " \
(5) N-(4-cyano-phehvl)-N'-(2-hydroxy-ethyl)-N'=[4~(2-
methoxycarbon&l-e;hyl)-phenyl]-urea
Solvent: dioxane

R, value: 0.32 (silica gel; cyclohexané/ethyl acetate =
3:7) |

(6) N-(4-cyano-phenyl)-N‘-(3-hydroxy-propyl)-N'-[4-{2-
methoxycarbonyl-ethyl)-phenyl]-urea

Solvent: dioxane

#Helting point: 86-89°C

R; value: 0.27 (silica gel; cyclohexane/ethyl acetate =
3:7)

(7) N-(2-chloroethyl)-N'-=(4'-cyano-3'-fluoro-4-
biphenylyl) -urea
The 4-amino-4'-cyano-3'-fluoro-biphenyl used as starting

material is ahtained froam 4-hromo-="=f noro-henzanitrile
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by reactirigy with phenyl boronic acid in the presence of
palladium(II)acetate and tris-o-tolyl-phosphine with
subsequent nitrogenation and reduction of the nitro
group with 5% palladium charcoal in ethyl acetate.

(8) N-(3'-chloro-4'-cyano-4-biphenylyl)-N'-(2-
chloroethyl) -urea

The 4-amino-3'-chloro-4'-cyano-biphenyl used as starting
material is obtained analogously to Example III (7).

(9) N-(2-chloroethyl)-N'-(4'-cyano-3-methoxy-4-
biphenylyl) -urea

The 4-amino-4'-cyano-3-methoxy-biphenyl used as starting
material is obtained analogously to Examble III (7).

(10) N-(2-chloroethyl)-N'-(4'-cyano-3-methylthio-4-
biphenylyl) -urea

The starting material 4-amino-4'-cyano-3-methyltiio-
piphenyl is:-obtained from 4'-amino- 4-biphenyl-carboxylic
acid by reacting with ammonium qhodanlde and bromine in
acetic acid, supon{fylng the resultlng 2-amino-
benzothiazole ‘derivative with dilute potassium hydroxide
solution, methylating the mercapto groﬁp, protecting the
amino group by means of the phthalyl derivative,
converting the carboxyl group into a cyano group (via
the acid chloride and the acid amide with subsequent
dehydration with phosphorusoxychloride/pyridine) and
cleaving the phthalyl group with agqueous methylamine
solution.

(11} N-(2-chloroethyl)-N'-(4'-cyano-2,3-dimethyl-4-

biphenylyl) -urea

The starting material 4-amino-4'-cyano-2,3-dimethyl-
biphenyl is obtained analogously to Example III (7).

(12) N-(2-chloroethyl)-N'-[4-(5-cyano-2-pyridyl) -
phenyl]-urea
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The starting material 2-(4-amino-phenyl)-5-cyano-
pyridine is obtained analogously to Example III (7),
using 4-(2,2,5,5-tetramethyl-l1-aza-2,5-disila-1-
cyclopentanyl)-phenyl boronic acid (prepared from 4-
(2,2,5,5-tetramethyl-1-aza-2,5-disila-1-cyclopentanyl) -
phenyl-lithium and trimethoxyborane) and hydrolytically
removing the silyl protecting group.

(13) N-(2-chloroethyl)-N'~-[4-(5-cyano-2-pyrazinyl)-urea
The starting material 2-(4-amino-phenyl)-5-cyano-
pyrazine is obtained from 4-nitro-phenylglyoxal by
condensation with glycinamide, treating the product with
phosphorusoxytribromide, bromine exchange with

copper (I)cyanide and subsequent reduction of the nitro
group analogously to Example III (7).

(14) N~-(2-chloroethyl)-N'-[4-(5-cyano-2-pyrimidinyl) -
phenyl]-urea
The starting material 2- (4—amino-pheny1) -5-cyano-
pyrimidine 1s obtalned from 4—dgtro—benzam1d1ne and 3-
d1methy1amlno—z*Eormyl—acrylonltrlle with subsequent
reduction of the nitro group analogously to Example III
(7). 2

\
(15) N-(2-chloroethyl)-N'-[2-(4-cyano-phenyl)-5-
pyrimidinyl]-urea
The starting material 5-amino-2-(4-cyano-phenyl)-
pyrimidine is obtained by first ccndensing ethyl 4-
amidino-benzoate with diethylmalonate in the presence of
sodium methoxide, nitrogenating the resulting
pyrimidinedione and chlorinating with phosphorus
oxychloride/phosphorus pentachloride and catalytically
hydrogenating the product. The resulting- 5-amino-2-(4-
ethoxycarbonyl~phenyl)-pyrimidine is converted inteo the
aminocarbonyl compound and dehydrated with phosphorus
oxychloride/pyridine to obtain the nitrile.
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(16) N-[4-(4-cyano-phenyl)-cyclohexyl]-N-(2,2-
diethoxyethyl)-N'-(2-ethoxycarbonyl-ethyl)-urea

The starting material N-[4-(4-cyano-phenyl)-cyclohexyl]-
N-(2,2-diethoxy-ethyl)-amine is obtained by reductive
amination of 4-(4-cyano-phenyl)-cyclohexanone with 2,2~
diethoxyethylamine in the presence of sodium cyanoboro-
hydride.

(17) N-(2-chloroethyl)-N'-[2~(4'-cyano=4-biphenylyl)-
ethyl]-urea '

The starting material 2-(4'-cyano-4-biphenylyl)-
ethylamine is obtained from 2-(4'-cyano-4-biphenylyl) -
ethylbromide and potassium phthalimide and subsequently
reacting with agqueous methylamine solution.

(18) N-(4-cyano-3-fluoro-phenyl)-N'-(2-hydroxy-ethyl) -
N'-[4-(2—methoxycarbony1-ethyl)-phenyl]-urea

The 4-amino-2-fluoro-benzonitrile from which the
isocyanate.is.obtained analogously to Example III (1) is
obtained from 2 fluoro-4 11tr0vben201c acid by
conversion 1nt0\the acid amlde, cleaving the water by
heating with phogphorus oxychloride/pyridine and
reduction with .hydrogen in the presence of 5%
palladium/charcoal in ethyl acetate. |

|

(19) N-(3-chloro-4-cyano-phenyl)-N'-(2-hydroxy-ethyl)-
N'-[4-(2-methoxycarbonyl-ethyl)-phenyl]-urea

(The isocyanate is prepared analogously to Example

III (1))

(20) N-(4-cyano-2-methylthio-phenyl)-N'-(2-hydroxy-
ethyl)-N'-[4-(2-methoxycarbonyl-ethyl)-phenyl]-urea

The 4-amino-3-methylthio-benzonitrile which is converted
into the isocyanate analogously to Example III (1) is
obtained from 4-amino-3-methylthio-benzoic acid
analogously to Example III (10).
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(21) N-(4-cyano-2-methyl-phenyl)-N'-(2-hydroxy-ethyl)-
N'-[4-(2-methoxycarbonyl-ethyl)-phenyl]-urea

(The isocyanate is prepared analogously to Example

IIT (1))

(22) N-(4-cyano-2-methoxy-phenyl)-N'-(2-hydroxy-ethyl) -
N'-[4-{2-methoxycarbonyl-ethyl)-phenyl]-urea

The starting material 4-amino-3-methoxy-benzonitrile,
which is converted into the isocyanate analogously to
Example III (1), is obtained from 3-methoxy-4-nitro-
benzoic acid analogously to Example III (18)

(23) N-(4-cyano-phenyl)-N'-[2-fluoro-4-(2-
methoxycarbonyl-ethyl)—phenyl]—N'—(2-hydroxy-ethyl)-urea

(24) N-[2-chloro-4-(2-methoxycarbonyl-ethyl)-phenyl]-N-
(2-hydroxy-ethyl)-N'-(4-cyano-phenyl) -urea

(25) N-(4—cyano=phenyl)—N'—(z-hydroxy-ethyl)—N'-[2-
methoxy-4- (2—meth0xycarbonyl-et?yl)-phenyl]—urea

. \\ f
(26) N—(4—cyano-phenyl)—N‘-(z—hydroxy-ethyl)—N'-[4 (2-
methoxycarbonyb—ethyl) 2-methy1-phenyl]-urea

\

(27) N-(4-cyano-phenyl)-N‘-(2-hydroxy-bthyl)-N'=[4- (2~
methoxycarbonyl-ethyl) -2-methylthio-phenyl]-urea

(28) N-(4-cyano-phenyl)-N-(2-hydroxy-ethyl)-N'-(5-(2-
methoxycarbonyl-ethyl)-2-pyridyl]-urea

(29) N-(4-cyano-phenyl)-N-(2-hydroxy-ethyl)-N'-[4-(2-
methoxycarbonyl-ethyl) -cyclohexyl]-urea

(30) N-(4-cyano-phenyl)-N'-(2-hydroxy-ethyl)-N'-(4-
methoxycarbonylmethyloxy-phenyl) —-urea
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(31) N-(4-tert.butyloxy-carbonylmethylthio-phenyl)-N-(2-
hydroxy-ethyl)-N'-(4-cyano-phenyl)-urea
Melting point: 111-114°C

(32) N-(4-cyano-phenyl)-N'-(2-hydroxy-ethyl)-N'-[4-(3~-
methoxycarbonyl-2-methyl-2-propyl)-phenyl]-urea
Melting point: 113-116°C

(33) N-(4-cyano-phenyl)-N'=[{4-[2-(dimethoxy-phosphoryl) -
ethyl]-phenyl]-N'-(2-hydroxy-ethyl) -urea

(34) N-(4-cyano-phenyl)-N'-(2-hydroxy-ethyl)-N'-[2-(4-
ethoxycarbonyl-phenyl)-ethyl]-urea

(35) N-(4-cyano-phenyl)-N'-(2-hydroxy-ethyl)-N'-[{4-(2-
methoxycarbonyl-ethenyl) -phenyl]-urea

(36) N-(5-cyano-2-pyridyl)-N'-(2-hydroxy-ethyl)-N'-[4-
(Zrmethoxycarbany;rethyl)-phenyl]jurea

‘ \

- W
(37) N-(1-benzy1h41piperidinyl)-h'-(z—hydroxy-ethyl)—N
[4- (2-methoxycarbgonyl-ethyl) -phenyl]-urea

\
“ .

(38) N-(4-cyano-phenyl)-N'=~(2-hydroxy-ethyl)-N'-[4- (3~
methoxycarbonyl-propyl)-phenyl]-urea |

(39) N-(4-cyano-phenyl)-N'-(2,2-diethoxy-ethyl)-N'-[4-
(2-methoxycarbonyl-ethyl)-phenyll-urea

R; value: 0.60 (silica gel; cyclohexane, ethyl acetate =
1:1)

(40) N-(2-chloroethyl)-N'-(4-cyano-phenyl)-urea
R, value: 0.29 (silica gel; methylene chloride, methanol
= 40:1, developed three times)
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(41) N-(4-cyano-phenyl)-N'-(2,2-dimethoxy-ethyl)=-N'-[2~
(4-methoxycarbonyl-phenyl) -ethyl]-—-urea
Melting point: 109-110°C

(42) N-(4-cyano-phenyl)-N'-(2-hydroxy-propyl)=-N'-[4-(2-
methoxycarhonyl-ethyl)-phenyl]-urea

The work is done in dioxane without an auxiliary base.
R, value: 0.40 (silica gel; ethyl acetate/cyclohexane =
2:1)

(43) N-acetylamino-N-[4-(2-ethoxycarbonyl-ethyl)-
phenyl]-N'~(4-cyano-phenyl) -urea

The work is done in dioxane without an auxiliary base.
Melting point: 126-128°C '

(44) N-(4-cyano~-phenyl)-N'-(2-hydroxy-propyl)-N'-[4-(2-
nethoxycarbonyl-ethyl)-phenyl]-urea

The work i1s done in dioxane without an auxiliary base.

R;.value:-0s26=(gilica gel; cyclohexane/ethyl acetate =
1:1) o ‘. '

“:«\ .. { |

(45) N-(4-cyaﬁo-pheny1)-N'-formylaminorN'~[4—(2—
methoxycarbonylhefhyl)-phenyl]—urea

The work is done in dioxane without aniauxiliary base.
Melting point: 166-168°C !

(46) N-(4-cyano-phenyl)-N-formylamino-N'-[4-(2~
methoxycarbonyl-ethyl)-phenyl]-urea
Melting point: 180-183°C

(47) N-acetylamino-N-(4-cyano-phenyl)-N'-[4-(2-
methoxycarbonyl-ethyl)-phenyl)-urea
Melting point: 153-155°C

(48) N-(2-chloro-ethyl)-N'-[4-(2-methoxycarbonyl-ethyl)-
phenylj-urea
Melting point: 124-125°C
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(49) N-[1-(4-cyano-phenyl)-4-piperidinyl]-N-(2,2-
dimethoxyethyl)-N'-(2-ethoxycarbonyl-ethyl)-urea
Melting point: 90-92°C

(50) N-(4-cyano-phenyl)-N-(propionylamino)-N'-[4-(2-
ethoxycarbonyl-ethyl)—phényl]—urea
Melting point: 149-153°C

(51) N-(4-cyano-phenyl)-N'-(2,2-diethoxy-ethyl)-N'-[4-
(2-methoxycarbonyl-ethenyl) -phenyl]-urea

R, value: 0.68 (silica gel; cyclohexane/ethyl acetate =
1:1)

(52) N—(4-cyano-phenyl)-N'-[4—(2-dibenzyiamino—2-
methoxycarbonyl-ethyl)-phenyl]-N'-(2,2-diethoxy-ethyl) -
urea
R; value: 0.52 (silica gel; cyclohexane/ethyl acetate =
2:1)
(53) N-[4-(zftert.butyloxycarbdgyiamino-z-
methoxycarbon&igetﬁyl)-phenyl]-ﬁ'-(4-cyano-phenyl)-N'-
(2,z—diethoxylethyl)-urea
R, value: 0.15 Csiiica gel; cyclohexané/ethyl acetate =
2:1) .‘

!
(54) N-(4-bromo-2-methyl-phenyl)-N'-(2-hydroxy-ethyl)-
N'-{4-(2-methoxycarbonyl-ethyl)-phenyl]-urea
The work is done in dioxane without an auxiliary base.
Melting point: 101-104°C

Example IV

N-(4'-Cyano-4-biphenylyl) -N-(2,2~-diethoxy-ethyl) -amine

A mikture of 10 g of 4-amino-4'-cyano-biphenyl, 8.3 ml
of - bromoacetaldehyde-diethylacetal, 13.9 ml of ethyl-
diisopropylamine and 20 ml of dimethylformamide is

stirred for 16 hours at a bath temperature of 160°C. It
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is evaporated to dryness and the residue is purified by
cclumn chromatography over silica gel (eluant:
cyclohexane/ethyl acetate = 2:1).

Yield: 3 g (19% of theory),

Melting point: 88-90°C

R, value: 0.54 (silica gel; cyclohexane/ethyl acetate =
2:1)

The following compounds are obtained analogously:

(1) N-(tert.butyloxycarbonyl-methyl)-N=-=(4'-cyano-4-
biphenylyl) -amine

The work is done at ambient temperature, recrystallising
from cyclohexane/ethyl acetate = 20:2 '

Melting point: 151-153°C

Ry value: 0.76 (silica gel; cyclohexane/ethyl acetate =
1:1)

(2) N-(4'=cyano=4-biphenylyl)-N-[3-(2,3,5,6-tetrahydro-
2-pyranyl) -propyl]-amine x\‘

The work is done at 110°C. A

Melting pointi{ 111-113°C

R; value: 0.65 (silica gel; cyclohexane/ethyl acetate
1:1) \

!
1

(3) N-(2,2-diethoxy-ethyl)-N=-[4-(2-methoxycarbonyl-
ethyl) -phenyl]-amine

R, value: 0.35 (silica gel; cyclohexane/ethyl acetate =
8:2)

(4$ N-(2,2-diethoxy-ethyl)-N-{2-(4-methoxycarbonyl-
phenyl)-ethyl]-amine

The starting materials used are 2,2-dimethoxy-ethylamine
and methyl 4-(2-chloro-ethyl)-benzoate.

Heating is carried out for 72 hours to 50°C.

R, value: 0.46 (silica gel; ethyl acetate/methanol = 4:1)
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(5) N-(4-cyano-phenyl)-glycine-tert.-butylester
Melting point: 110-112°C

(6) methyl 4-[(2,2-diethoxy-ethyl)-amino]-cinnamate
R, value: 0.79 (silica gel; cyclohexane/ethyl acetate =
1:1)

(7) methyl 2-dibenzylamino-3-[4-[(2,2-diethoxy-ethyl)-
amino]-phenyl]-propionate

R; value: 0.59 (silica gel; cyclohexane/ethyl acetate =
2:1)

(8) methyl 2-dibenzylamino-3-(4-nitro-phenyl)-propionate
The work is done in methanol. '

R; value: 0.65 (silica gel; cyclohexane/ethyl acetate =
2:1)

(9) methyl 2-tert.butyloxycarbonylamino-3-[4-(2,2-

diethoxy=-ethylamino)-phenyl]-propionate

R, value: 0.45 (silica gel; cydyoﬁexane/ethyl acetate =
Ty { A

2:1) 0

Example V N
\

N-(4'-Cyano-4-biphenylyl)-N-(3-methanesulphonyloxy-

propyl)-N'-(2-ethoxycarbonyl-ethyl)-urea

A nixture of 2 g of N-(4'-cyano-4-biphenyly'l)-N=(3-
hydroxypropyl)-N'-(2-ethoxycarbonyl-ethyl)-~urea, 0.45 ml
of methanesulphonyl chloride and 15 ml of methylene
chloride is cooled to 0°C and within 15 minutes mixed
with 0.8 ml of triethylamine. The mixture is stirred
for one hour at 0°C and a further hour at ambient
temperature, 25 ml of methylene chloride are added and
the mixture is extracted with water. It is evaporated
down and the residue is crystallised by triturating with
tert.-butylmethylether.

Yield: 1.9 g (79% of theory),



R, value: 0.47 (silica gel; ethyl acetate)
The following compounds are obtained analogously:

(1) N-(4~cyano-phenyl)-N'~-(2-methanesulphonyloxy-ethyl)-
N'-[4-(2-methoxycarbonyl-ethyl)-phenyl]-urea

R; value: 0.39 (silica gel; cyclohexane/ethyl acetate
3:7)

Il

(2) N-(4-cyano-phenyl)-N'-(2-methanesulphonyloxy-=
propyl)-N'-[4-(2-methoxycarbonyl-ethyl)-phenyl]-urea
R, value: 0.43 (silica gel; cyclohexane/ethyl acetate
3:7)

Il

)

(3) N-(4-cyano-3-fluoro-phenyl)-N'-(2~methane~
sulphonyloxy~ethyl)~N'-{4-(2-methoxycarbonyl-ethyl)-
phenyl]-urea

(4) N=-(3-chloxre=4-cyano-phenyl)-N'-(2-methane-
sulphonyloxyfethyl)-N'-[4-(2-mé§h6xycarbonyl-ethyl)~
phenylj-urea % ! !

(5) N—(3-cyano—2—méthylthio-phenyl)-N';(z—methane-
sulphonyloxy-ethyl) -N'-[4~-(2-methoxycarbonyl-ethyl) -
phenyl]-urea |

(6) N-(4-cyano-2-methyl-phenyl)-=N'-(2-methane-
sulphonyloxy-ethyl)-N'-[4-(2-methoxycarbonyl-ethyl) -
phenyl]-urea

(7) N-(4-cyano-2-methoxy-phenyl)-N'-(2-methane-
sulphonyloxy-ethyl)-N'-[4~{2-methoxycarbonyl-ethyl)-
phenyl]-urea

(8) :N-(4-cyano-phenyl)-N'-[2-fluoro-4-(2-methoxy-
carbonyl-ethyl)-phenyl]-N'-(2-methanesulphonyloxy-
ethyl) -urea
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(9) N-[2-chloro-4-(2-methoxycarbonyl-ethyl)-phenyl]-N-
(2-methanesulphonyloxy-ethyl)-N'-(4-cyano-phenyl) -urea

(10) N-(4-cyanc-phenyl)-N'-(2-methanesulphonyloxy-
ethyl)-N'-[2-methoxy-4-(2-methoxycarbonyl-ethyl) -
phenyl]-urea

(11) N-(4-cyano-phenyl)-N'-(2-methanesulphonyloxy-
ethyl) -N'-[4-(2-methoxycarbonyl-ethyl)-2-methyl-phenyl]-
urea

(12) N-(4-cyano-phenyl)-N'-(2-methanesulphonyloxy-
ethyl)-N'-[4-(2-methoxycarbonyl-ethyl)-~2-methylthio-
phenyl]-urea '

(13) N-(4-cyano-phenyl)-N-(2-methanesulphonyloxy-ethyl) -
N'-[5~-(2-methoxycarbonyl-ethyl)-2-pyridyl]-urea

(14) N-{4scyano=pnenyl)-N~(2-methanesulphonyloxy-ethyl)-
N'—[4—(2—methoxycarbonyl—ethylf:c&clohexyl]-urea

! :
(15) N-(4-cyano-phenyl)-N'-(2-methanesulphonyloxy-
ethyl)-N'-(4-methokycarbonylmethyloxy-phenyl) -urea

\

(16) N-(4-tert.butyloxycarbonylmethylthio-phenyl)-N-(2-
methanesulphonyloxy-ethyl)-N'-(4-cyano-phenyl)-urea
R; value: 0.35 (silica gel; methylene chloride/ethyl
acetate = 965:5)

(17) N-(4-cyano-phenyl)-N'-(2-methanesulphonyloxy-
ethyl)-N'-[4-(3-methoxycarbonyl-2-methyl-2-propyl) -
phenyl]-urea

R; value: 0.57 (silica gel; cyclohexane/ethyl acetate =
3:7)

(18) N-(4-cyano-phenyl)=-N'=[4~[2~(dimethoxy-phosphoryl)-
ethyl ]=phenyl])~-N'-(2-methanesulphonyloxy-ethyl)-urea
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(19) N-(4-cyano-phenyl)-N'-{2-(4-ethoxycarbonyl-phenyl) -
ethyl]-N'-(2-methanesulphonyloxy=-ethyl)-urea

(20) N-(4-cyano-phenyl)-N'-(2-methanesulphonyloxy-
ethyl)-N'-[4-(2-methoxycarbonyl-ethenyl)-phenyl]-urea

(21) N-(5-cyano-2-pyridyl)-N'-(2-methanesulphonyloxy-
ethyl)-N'-[4-(2-methoxycarbonyl-ethyl)-phenyl]-urea

(22) N-(l-benzyl-4-piperidinyl)-N'-(2-methane-
sulphonyloxy-ethyl)-N'-[4-(2-methoxycarbonyl-ethyl) -
phenyl]-urea

(23) N-(4-cyano-phenyl)-N'—(2-methanesulbhonyloxy-
ethyl)-N'-[4-(3-methoxycarbonyl-propyl)-phenyl]-urea

(24) 1-(4-cyano-phenyl)-3-(2-methanesulphonyloxy-ethyl)-
imidazolidin-2-one
Melting- point:-98-100°C

N
' \

(25) N'-(4—c§5ﬁ6meéhyl~phenyl)-Q'-(z-methane-
sulphonyloxy-éthy;)—N'-(4-methoxycarbonylmethyl-phenyl)-
urea '

R; value: 0.19 (silica gel; cyclohexané/ethyl acetate =

6:4) !
Example VI

N-(4'-Cyanco-4-biphenylyl)-N-(3-hydroxy-propyl)-N'-(2-
ethoxycarhcnyl-ethyl) -urea

4.1 g of N-(4'-cyano-4-biphenylyl)-N-[3-(2,3,5,6~
tetrahydro-2-pyranyloxy)-propyl]-N'-(2-ethoxycarbonyl-
ethyl)-urea are dissolved in 15 ml of ethanol, 0.2 ml of
ethereal hydrochloric acid are added and the mixture is
stirred for 2 hours at ambient temperature. It is
evaporated to dryness, taken up in 200 ml of methylene
chloride, extracted with 10% sodium bicarbonate solution
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and the organic phase is evaporated to dryness. The
residue is purified by column chromatography on silica
gel (eluant: ethyl acetate).

Yield: 2.1 g (64% of theory),

Melting point: 120=122°C

R, value: 0.36 (silica gel; etbhyl acetate)

The following compound is obtained analogously:

(1) 1-(4=cyano-phenyl)-piperidin-4-one

Prepared from the ceorresponding ethylene ketal with
pyridinium toluenesulphonate in acetone/water at 100°C

Melting point: 102-104°C

Example VII

N-(2-Hydroxy-ethyl)-N-{4-(2-methoxycarbonyl-ethyl) -
phenyl]-amine

Bt

1.5 g ofﬁN:I4-(Z:hethoxycarbonyliethyl)-phenyl]-N—[z—
(2,3,5,6-teﬁra§ydﬁo—2-pyranylofy)-ethyl]—trifluoro—
acetamide are stirred for 2 hours in a mixture of 20 ml
of methanol and éhs ml of 4N sodium hydroxide solution
at ambient temperature. Then the mixture is neutralised
with glacial acetic acid, evaporated %own and all the
water is eliminated by boiling with toluene using a
water separator. The residue is concentrated by
evaporation, taken up in 20 ml of methanol, 2 ml of
methanolic hydrochloric acid are added and the resulting
mixture is left to stand for 16 hours at ambient
temperature. The precipitate is filtered off, the
filtrate is evaporated down and stirred with 10 ml of
methylene chloride and 5 ml of 0.1lN sodiunm hydroxide
solytion. The organic phase is evaporated dcwn and the
remaining oil is used directly for further processing.
Yield: 0.65 g (78% of theory),

R, value: 0.43 (silica gel; cyclohexane/ethyl acetate =
3:7)
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The following compounds are obtained analogously:

(1) N-(3-hydroxy-propyl)-N-[4-(2-methoxycarbonyl-ethyl) -
phenyl]-amine

R, value: 0.44 (silica gel; cyclohexane/ethyl acetate =
3:7)

(2) N-{2<fluoro-4-(2-methoxycarbonyl-ethyl)-phenyl]-N-
(2-hydroxy-ethyl) —amine

(3) N-[2-chloro-4-(2-methoxycarbonyl-ethyl)-phenylj-N=
(2-hydroxy-ethyl) -amine

(4) N—(2-hydroxy-ethyl)—N-[2-methoxy—4-(z—methoxy—
carbonyl-ethyl) -phenyl]-amine

(5) N-(2-hydroxy-ethyl)-N-[4-(2-methoxycarbonyl-ethyl) -
2-metnyl-phenyl]-amine

e e e
(6) N-(z-hydrqu—ethyl)-N—[4—(?;ﬁethoxycarbonyl-ethyl)-
2—methylthioépﬁényﬁ]-amine

Example VIIT -+

\
3-(4-Cyano-phenyl) -3H-imidazo[4,5-b]py¥ridin-2-one

0.21 g of 3-amino-2-[ (4-cyano-phenyl)-amino}-pyridine
and 0.26 g of N-ethyl-diisopropylamine are dissolved in
4.5 ml of methylene chloride and, whilst cooling with
ice, 0.5 ml of a 20% solution of phosgene in toluene is
added in batches and resulting mixture is stirred for
1.5 hours at ambient temperature. A further 6.3 ml of
the phosgene solution is added and stirring is continued
for 20 minutes. The precipitate obtained is filtered
off and washed with methylene chloride.

Yield: 0.17 g (72% of theory), '

R, value: 0.47 (silica gel; methylene chioride/methanol =
19:1)
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The following compound is obtained analogously:

(1) 3-(4'-cyano-4-biphenylyl)-3H-imidazo[4,5-b]pyridin-
2-one

R, value: 0.44 (silica gel; methylene chloride/methanol
9:1)

Example IX

1-{4-(2-Methoxycarbonyl-ethyl)-phenyl]}-3-(4-
piperidinyl)-imidazolidin-2-one

Prepared by treating 1l-(l-benzyl.szxycarbonyl-4-
piperidinyl)-3-[4-(2-methoxycarbonyl-ethyl)-phenyl]j-
imidazolidin-2-one with hydrogen at 3 bars in the
presence of 5% palladium/charcoal in methanol.

Example X

2—1(2-Etﬁ§¥}carb65&l-ethyl)-amipdSulphonyloxy]-phenol
N ) )

1.54 g of ﬁ—a}a&iﬁé ethylester—ﬁydzochloride and 1.9 g
of 1,2-sulphonyldioxybenzene are dissoived in 10 ml of
dimethylformamidef 1.55 g of ethyl-diisopropylamine are
added and the mixture is stirred for two hours at
ambient temperature. The solvent is dfstilled off in
vacuo and the residue is purified by column
chromatography (silica gel; eluant: cyclohexarne/ethyl
acetate = 8:2)

Yield: 1.4 g (48% of theory)

R; value: 0.31 (silica gel; cyclohexane/ethyl acetate =
7:3)

The following compound is obtained analogously:

(1) 4-cyano-4'-[ (2-ethoxycarbonyl-ethyl) =
aminosulphonylamino]-biphenyl
The work is done without an auxiliary base and by



-88_
heating for 15 hours to 80°C
Melting point: 103-105°C

Ry value: 0.21 (silica gel; cyclohexane/ethyl acetate =
7:3)

Example XT

Methyl 3-[4-[ (2-hydroxy-propyl)-amino]-phenyl]j- .
propionate

6 g of methyl 3-(4-amino-phenyl)-propionate
hydrochloride are suspended in methylene chloride and
27.9 ml of 1N sodium hydroxide solution are added. The
organic phase is separated off, the mixture is extracted
twice more with methylene chloride and the combined
organic phases are evaporated down. The residue is
taken up in 50 ml of methanol and 1.9 ml of propylene
oxide and 2 ml of water are added. It is stirred for 48
hours at amblent temperature, evaporated down and
purlfled over 51llca gel (eluant'*cyclohexane/ethyl
acetate = 1:1). ! 3

Yield: 3.5 g 054% of theory),

R, value: 0.40 (§iiica gel; cyclohexane/ethyl acetate =
1:1)

1

\
Example XIT

4-[ (s~Hydroxy-propyl)-amino]}-benzonitrile

12.1 g of 4-fluoro-benzonitrile, 7.5 g of 2-hydroxy-
propylamine and 17.4 ml of N-ethyl-diisopropylamine are
heated together to 100°C for 2.5 hours. The mixture is
poured onto 250 ml of water, extracted five (imes with
50 ml of ethyl acetate and the combined organic phases
are evaporated down. The product remaining is purified
by.éolumn chromatography (silica gel; eluant: ethyl
acetate) and crystallised by triturating with a 1:1-
mixture of tert.butyl-methylether and petroleum ether.
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Yield: 2.2 g (13% of theory),
Melting pecint: 70-73°C

The following compound is obtained analogously:

(1) 1-(4-cyano-phenyl)-4,4-ethylenedioxy-piperidine
Melting point: 136-138°C

Example XTIIT

1-[4-(2-Methoxycarbonyl-ethyl)-cyclohexyl]-imidazolidin-
2-ane

2 g of 1-{4-(2-methoxycarbonyl-ethyl)-phenyl]-
imidazolidin-2-one are hydrogenated in a mixture of

20 ml of methanol and 30 ml of glacial acetic acid in
the presence cf a platinum/rhodium catalyst with
hydrogen at 5 bars at 50°C for 50 minutes. The catalyst
is flltered off, the filtrate is evaporated down and the
remalnlng producu is used w1thout‘further purification.
Yield: 2.03 g:(aQO4 of theory),

R; value: 0.29 (s%lica gel; ethyl acetate/cyclohexane =
9:1) X '

L)

Example XTIV {

Methyl 3-({4-[(2-chloro-ethyl)-aminosulphonylamnino]-
phenyl]-propionate

At -30°C, 6.7 g of N-(2-chloroethyl)-N-chlorosulphonyl-
amine, dissolved in 10 ml of methylene chloride, are
added dropwise to a solution of 8.6 g of methyl 3-(4-
amino-phenyl)-propionate hydrochloride and 12.9 g of N-
ethyl-diisopropylamine in 40 ml of methylene chloride.
The mixture is stirred for a further 2 hours, whilst
coming up to ambient temperature. The reaction mixture
is washed with water, evaporated down and purified by
column chromatography (silica gel; cyclohexane/ethyl



acetate = 7:3).
Yield: 8.3 g (65% of theory),
Melting point: 97-99°C

The following compound is obtained analogously:

(1) Tert.butylester of N-(4-cyano-phenyl)-N-
methoxycarbonyl-glycine

Potassium carbonate and 4-dimethylamino-pyridine in
chloroform are used.

R, value: 0.42 (silica gel; cyclohexane/ethyl acetate =
7:3)

Example XV

1-(4-Cyano-phenyl)-4-[ (2,2-dimethoxy-ethyl)-amino]-
piperidine

11 g of 1-(4-cyano-phenyl) -piperidin-4-one are dissolved
in 90 ml of'aEEEBnltrlle, then m*xed with 10 ml of water
and 6.9 g of amlnoacetaldehyde-dnmethylacetal. 18.3 ml
of 3N hydrochlorlc acid are added dropwise and 4.5 g of
sodium cyanoborghYdrlde are added. After 20 minutes'
stirring at ambient temperature the acetonitrile is

evaporated off in vacuo and the residu% is extracted

with ethyl acetate. The residue remaining after

evaporation of the ethyl acetate phases is purified by

chromatography on silica gel (eluant: methylene

chloride/methanol = 100:3).

Yield: 10.8 g (74% of theory),

R, value: 0.34 (silica gel; methylene chloride/methanol/
concentrated ammonia = 95:5:0.1)

The following compounds are obtained analogously:
(1) Methyl 3-[4-[(2-hydroxy-ethyl)-amino]-phenyl]-:3-

methyl-butyrate
R, value: 0.35 (silica gel; cyclohexane/ethyl acetate =
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1:1)

(2) Methyl 4-[(2-hydroxy-ethyl)-amino)-phenylacetate

R, value: 0.25 (silica gel; cyclohexane/ethyl acetate

1:1)

Example XVI

N-(4-Cyano-phenyl) -N-methoxycarkonyl-glycine-[4~-(2-
methoxycarbonyl-ethyl)-anilide)

A mixture of 3.7 g of N-(4-cyano-phenyl)-N-
methoxycarbonyl-glycine, 2.4 g of 1l-hydroxy-
benzotriazole, 150 ml of tetrahydrofuran; 2.81 g of
methyl 3-(4-amino-phenyl)-propionate, 4.2 g of N,N'-

dicyclohexylcarbodiimide and 1.62 g of triethylamine is

stirred for 64 hours at ambient temperature. The
precipitate formed is filtered off, the filtrate is

evaporated doy2~§nd the residue is purified by column

chromatography over silica gel\(eluant. cyclo-
hexane/ethyl ac%taﬂe = 1l:1 to 2A3).

Yield: 5.5 g (88% of theory),

Melting point: }0@-110°C '

\
The following compound is obtained anal}ogously:
(1) N-(4-cyano-phenyl)-N'-propionyl-hydrazine
Carbonyldiimidazole in tetrahydrofuran is used.

Melting point: 143-145°C

Example XVITI

N-(4-Cyano-phenyl) -N-methoxycarbonyl-glycine

» g of the tert.butylester of N-(4-cyano-phenyl)-N-
methoxycarbonyl-glycine are dissolved in 70 ml of
methylene chloride and a solution of 18 ml of
trifluoroacetic acid in 18 ml of methylene chloride
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added dropwise thereto. The mixture is left to stand
for 16 hours at ambient temperature, evaporated down,
the residue is taken up in tert.butylmethylether, washed
with water and the organic phase is evaporated down.

The residue is briefly boiled with 50 ml of diethylether
and, after cooling in the ice bath, filtered off.
Another fraction can be obtained from the mother
liquors.

Yield: 3.85 g (68% of theory),

Melting point: 134-137°C

Example XVIII

Methyl 3-(4-amino-phenyl)-2-dibenzylaminb-propionate

5.35 g of methyl 2-dibenzylamino-3-(4-nitro-phenyl) -
propionate, dissolved in 100 ml of methanol, are treated
with hydrogen under a pressure of 5 bars in the presence
of 1 g of Raney nickel at ambient temperature for 8
hours. The catalyst is filtered bff, the filtrate is
evaporated ddemand the crude pﬁoduct remaining is used
without purification.

Yield: 4.9 g (9?%§of theory), '

R; value: 0.45 (silica gel; cyclohexanﬁ/ethyl acetate =
2:1) {

The following compounds are obtained analogously:

(1) 3-amino-2-[ (4-cyano-phenyl)-amino]-pyridine

The work is done in a 3:1 mixture of ethyl acetate and
methanol with 10% palladium/charcoal

R, value: 0.62 (silica gel; methylene chloride/methanol
9:1)

(2) 3-amino-2-[ (4'-cyano-4-biphenylyl)-amino]-pyridine
The work is done in a 3:1 mixture of ethyl acetate and
methanol with 10% palladium/charcoal

R, value: 0.66 (silica gel; methylene chloride/methanol

I
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19:1)

Example XIX

1-(4-Cyano-phenyl) -3~ (2-hydroxy-ethyl)-imidazolidin-2-
one

0.71 g of lithium borohydride are added in batches to a
solution of 8.8 g of 1-(4~cyano-phenyl)-3-
(ethoxycarbonylmethyl)-imidazolidin-2-one in 500 ml of
tetrahydrofuran with stirring at ambient temperature.
The mixture is stirred for 1 hour at ambient temperature
and for 2 hours at 60°C, then after cooling in an ice
bath 16.5 ml of 2N hydrochloric acid are ‘added and the
resulting mixture is evaporated down in vacuo. The
residue is digested with 50 ml of methanol, the methanol
phase is evaporated down and the residue is purified
over silica gel (eluant: ethyl acetate/methanol = 9:1)
Yigld: 5.0 g (67% of theory),
Melting point: 112-114°C ot
o ! “\

\:\ !

Example XX

N-(4—Cyanomethy1-phenyl)-N'-(Z-hydroxyﬁﬁthyl)—N'—(4—
methoxycarbonylmethyl-phenyl) -urea \

1.46 g of carbonyldiimidazole and 1.04 g of imidazole
are dissolved in 20 ml of tetrahydrofuran. The mixture
is cooled to 0°C and 1.18 g of 4-amino-benzylcyanide are
added. After about 3 minutes a solution of methyl 4-

[ (2-hydroxy-ethyl)-amino]-phenylacetate in 7 ml of
tetrahydrofuran is rapidly added dropwise, the ice
cooling is taken away and the mixture is stirred for 16
hours at ambient temperature (a precipitate formed
initially is filtered off). The mixture is concentrated
dowﬁ, the residue is taken up in ethyl acetate, washed
with 1N hydrochloric acid and water and the organic
phase is evaporated down. The residue is purified by
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chromatography on silica gel (eluant: ethyl
acetate/methylene chloride = 1:1).

Yield: 1.4 g (42% of theory),

Melting point: 140-142°C

Example XXT

1-[4-(1-Hydroxyimino-ethyl)-phenyl]-3-[4-(2-
methoxycarbonylethyl)-phenyl]-imidazolidin-2-one

1.1 g of 1-(4-acetyl-phenyl)-3-[4-(2-methoxycarbonyl-
ethyl)-phenyl]-imidazolidin-2-one are suspended in a
mixture of 10 ml of dioxane and 10 ml of methanol, mixed
with a solution of 0.25 g of hydroxylamine-hydrochloride
in 4 ml of water and refluxed for 2.5 hours. Then the
mixture is evaporated down in vacuo and the residue is

triturated with water, whereupon it crystallises.
Yield: 1.1 g (92% of theory),
Meltingqpoin};*zﬁ}-243°c (sinters from 235°C)

> o ‘ 1

The following“cdmpoﬁnd is obtained analogously:

(1) 1-(1l-hydroxyimino-5-indanyl)-3-[4- (2~

methoxycarbonylethyl)-phenyl]-imidazolidin-2-one

R; value: 0.13 (silica gel; methylene cbloride/ethyl
acetate = 9:1)

Example XXTIT

1--(4-Acetyli-phenyl)-3-[4-(2-methoxycarbonyl-ethyl) -
phenyl]-imidazolidin-2-one

Prepared analogously to Example 25 from 1-[4-(2-

methoxycarbonylethyl)-phenyl]-imidazolidin-2-one and 4-

bromo-acetophenone.

Melting point: 198-200°C

R, value: 0.33 (silica gel; methylene chloride/ethyl
acetate = 25:1)
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The following compound is obtained analogously:

(1) 1-[4-(2-methoxycarbonyl-ethyl)-phenyl]-3-{l-oxo-5-
indanyl)-imidazolidin-2-one

Melting point: 204-206°C

R; value: 0.39 (silica gel; methylene chloride/ethyl

acetate =

9:1)
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Example 1

1-(4’-Amidino-4-biphenylyl)-3-carboxymethyl-
imidazolidin-2-one

0.35 g of 1-(4’-amidino-4-biphenylyl)-3-

methoxycarbonylmethyl-imidazolin-2-one hydrochloride are

suspended in 9 ml of methanol. 2.7 ml of 1N sodium

hydroxide solution are added and the mixture is stirred

for 16 hours at ambient temperature. The solvent is

distilled off in vacuo and the residue is mixed with

10 ml of water. Ammonium chloride is added as a buffer.

The product precipitated is filtered off.

Yield: 0.19 g (62% of theory),

Melting point: above 200°C

R; value: 0.61 (Reversed Phase Plate RP8; 10% sodium
chloride solution/methanol = 4:6)

Cale. x HZO: C 60.65 H 5.67 N 15.72

Faund{ 6l.20 5.57 15.98

LIRS, T
- o

A
' \

The following compounds are obthined analogously:

(1) 1-(4'-amid%nér4-biphenylyl)-3-(2—caruoxy-ethyl)-

imidazolidin-2-one .

Melting point: above 200°C 1

R; value: 0.58 (Reversed Phase Plate RP8; 10% sodium
chloride solution/methanol = 4:6)

Calc. x 0.5 HZO: C 63.14 H 5.87 N 15.51

Found: 63.37 5.80 15.13

(2) 1-(4’-amidino-4-biphenylyl)=-3-(2-carboxy-ethyl) -

imidazolidin-2,4-dione

The starting material used is 1-(4’-amidino-4-

biphenylyl) =3~ (2=-ethoxycarbonyl-ethyl)-imidazolidin=-2,4-

dione hydrochloride

Melting point: above 200°C

R; value: 0.66 (Reversed Phase Plate RP8; 10% sodium
chloride solution/methanol = 4:6)



—97_

Calc. x 0.25 H20: C 61.52 H 5.01 N 15.11
Found: 61.89 4.97 14.97

(3) 1-(4’-amidino-4-biphenylyl)-3-(2-carboxy-ethyl)-3H~-

imidazol-2-one

The starting material used is 1-(4’-amidino-4-

biphenylyl) -3-(2-ethoxycarbonyl-ethyl)-3H-imidazol-2-one

hydrochloride

Melting point: above 200°C

R; value: 0.68 (Reversed Phase Plate RP8; 5% sodium
chloride solution/methanol = 4:6)

Calc. x 0.25 H,O: C 64.30 H 5.24 N 15.79

2
Found: 64.61 5.34 15.45

(4) 1-(4’-amidino-4-biphenylyl)-3-(2-carboxy-ethyl) -

3,4,5,6-tetrahydro~1H-pyrimidin-2-one

The starting material used is 1-(4’-amidino-4-

biphenylyl) -3-(2-ethoxycarbonyl-ethyl)-3,4,5,6-

tetrahydro-iH~=pyximidin-2-one and the work is done in

ethanol as solvent' 3\\

Melting point}'ﬁboée 200°C !

R value: 0.54 (Reversed Phase Plate RP8; 10% sodium
chloride solution/methahol = 4:6)

Calc. x 0.25 H,0: C 64.76 H 6.12 N 15.11

Found: 64.62 6.13 14.82

(5) 1-(4'-amidino-4-biphenylyl)-3-carboxymethyl-3,4,5,6~

tetrahydro-1H-pyrimidin-2-one

Melting point: above 200°C

R; value: 0.63 (Reversed Phase Plate RP8; 10% sodium
chloride solution/methanol = 4:6)

Calc. X 0.75 H20: C 62.37 H 5.92 N 15.31

Found: 62.39 5.94 15.58%

(6) ' 1= (4-amidino-phenyl)-3~[4~(2~carboxy-ethyl)-phenyl]-
imidazolidin-2-one
Lithium hydroxide is used and the solvent is a 5:4
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mixture of tetrahydrofuran and water.

Melting point: above 270°C

R, value: 0.68 (Reversed Phase Plate RF8; 10% sodium
chloride solution/methanol = 4:6)

(7) 1-(4-amidino-phenyl)-3-(4-(2-carboxy-ethyl)-phenyl]-

3,4,5,6-tetrahydro~1H-pyrimidin-2-one

Lithium hydroxide is used and, as the solvent, a 5:4

mixture of tetrahydr¢ofuran and water is used.

Melting point: above 270°C

R value: 0.60 (Revérsed Phase Plate RP8; 10% sodium
chloride solution/methanol = 4:6)

(8) 1-[2-(4’-amidino-4-biphenylyl)-ethyl]-3-
carboxymethyl-3H-benzimidazol-2-one

R; value: 0.55 (silica gel; methylene chloride, methanol
= 6:4)

(9). 1-(4’=amidine~-3’-fluoro-4-biphenylyl)=-3-(2-carkoxy-
L
ethyl)-imidazolidin-2-one *y
(10) 1—(4'~amfainq-3'-chloro-4-biphenylyl)-3—(2-carboxy-
ethyl)-imidazolidih-2-one
|
(11) 1-(4’-amidino-3-methoxy-4-biphenylyl)-3-(2-carboxy-
ethyl)-imidazolidin-2-one

(12) 1-(4’-amidino=-3-bromo-4-biphenylyl)-3-(2-carboxy-
ethyl)-imidazolidin-2-one

(13) 1-(4’-amidino-3-methylthio-4-biphenylyl)~3-(2-
carboxy-ethyl)-imidazolidin-2-one

(14) 1-(4’=-amidino-3-methylsulphonyl-4-biphenylyl)=3-(2-
carboxy=-ethyl)-imidazolidin-2-one

(15) 1=(4’=-amidino=-3-methylsulphinyl-4-biphenylyl)-=3=-(2-
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carboxy-ethyl)-imidazolidin-2-one

(16) 1-(4’-amidino-2,3-dimethyl-4-biphenylyl)-3-(2-
carboxy-ethyl)-imidazolidin-2-one

(17) 1-(4’-amidino-3-nitro-4-biphenylyl)-3-(2-carboxy-
ethyl)-imidazolidin-2-one

(18) 1-(4’-amidino-3-amino-4-biphenylyl)-3-(2-carboxy-
gthyl)-imidazolidin-2-one

(19) 1-(3-acetamino-4’-amidino-4-biphenylyl)-3-(2-
carboxy-ethyl)-imidazolidin-2-one

(20) 1-(4’-amidino-3-benzoylamino-4-biphenylyl)-3-(2-
carboxy-ethyl)-imidazolidin~2-one

(21) 2-(4’-amidino-4-biphenylyl)-5-(2-carboxy-ethyl) -
3h4—dihyer:2Hm5H:1,2,5-thiadiazol-1,1-dioxide
Melting point: above 260°C \\i
R, value: 0.63 ‘(Relersed Phase Plate RP8; methanol/10%

" sogium chloride solution = 6:4)
calc.: C 55.66 ‘H 5.19 N 14.42 S 8225
Found: 54.42 5.32 14.56 8) 26

|

(22) 1-[4-(4~amidino-phenyl)-cyclohexyl]=-3-(2-carboxy-
ethyl)~-3H-imidazol-2-one

(23) 1-[4-(4-amidino-phenyl)-cyclohexyl]-3-(2-carboxy-
ethyl)-imidazolidin-2-one

(24) 1-[1-(4-amidino-phenyl)-4-piperidinyl)-3-(2-

carboxy-ethyl)-imidazolidin-2-one

Melting point: above 275°C

R; value: 0.66 (Reversed Phase Plate RP8; methanol/10%
“ sodium chloride solution = 6:4)

Calc. x 0.5 HZO: C 58.68 H 7.11 N 19.01
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Found: 58.16 7.22 18.76

(25) 1-[(4-(5-amidino-2-pyridyl)-phenyl]=-3-(2-carboxy-
ethyl)-imidazolidin-2-one

(26) 1-(4-(5-amidino-2-pyrazinyl)-phenyl]-3-(2-carboxy-

ethyl)-imidazolidin-2-one

(27) 1-[4-(5-amidino-2-pyrimidinyl)-phenyl]-2-(2-
carboxy-ethyl)-imidazolidin-2-one

(28) 1-[6-(4-amidino-phenyl)-3-pyridazinyl]-3-(2-
carboxy-ethyl)-imidazolidin-2-one
Melting point: from 300°C (decomp.) ‘

R; value: 0.47 (silica gel; butanol/glacial =zcetic

acid/water = 4:1:1)

(29) 1-[2-(4-amidino-phenyl)-5-pyrinidinyl]=-3-(2-
carboxy-ethyl)eimidazolidin-2-one

' \ !

Nw A
(30) 1-[2-(40-amidgno-4-biphenyi)-ethyl]—3-carboxy-
methyl-imidazolidin-2-one

1 ‘l\

(31) 1-(4~amidino-3-fluoro-phenyl)-3-[@-(2-carboxy-
ethyl) -phenyl)-imidazolidin-2-one \

(32) 1-(4-amidino-3=-chloro-phenyl)-3-[4-(2-carboxy-
ethyl)-phenyl]-imidazolidin-2-one

(33) 1-(4-amidino-2-methylthio-phenyl)-3-[4~-(2-carboxy=-

ethyl) -phenylj-imidazolidin-2-one

(34) 1-(4-amidino-2-methylsulphinyl-phenyl)-3-[{4-(2-
carboxy-ethyl) -phenyl])-imidazolidin-2-one

(35) 1-(4-amidino-2-methylsulphonyl-phenyl)=3-(4-(2~
carboxy-ethyl)-phanyl)-imidazolidin-2-one
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(36) 1-(4-amidino-2-methyl-phenyl)-3-[4-(2-carboxy-

ethyl)-phenyl]-imidazolidin-2-one

Melting point: above 270°C

R value: 0.56 (Reversed Phase Plate RP8; methanol/5%
sodium chloride solution = 6:4)

Calc.: C 65.56 H 6.05 N 15.29

Found: G65.43 6.04 15.36

(37) l-(4-amidino-2-methoxy-phenyl)-3-[4-(2-carboxy-
ethyl)-phenyl]-imidazolidin-2-onn»

(38) 1-(4-amidino-phenyl)-3-[4-(2-carboxy-ethyl)~2-
fluoro-phenyl]-imidazolidin-2-one

(39) 1-(4-amidino-phenyl)-3-[4-(2-carboxy-ethyl) -2~
chloro-phenyl]~imidazolidin-2-one

{4Q) 1-(4-amidino-phenyl)-3-[4-(2-carboxy-ethyl) -2-
methoxy-phenyli=imidazolidin-2-one
{

\
W

\
NPy l oA
(41) 1—(4-am1drhd-pheny1)-3-{4—%2—carboxy—ethyl)-2—
methyl—phenylj—im@dazolidin-2~one

) .‘

(42) 1-(4-amidino-phenyl)-3-[4-(2-carbpxy-ethyl)-2-
methylthio-phenyl]-imidazolidin-2-one !

(43) 1-(4-amidino-phenyl)-3-[4-(2-carboxy-ethyl)-2-
methylsulphinyl-phenyl]-imidazolidin-2-one

(44) 1-(4-amidino-phenyl)-3-[4-(2-carboxy-ethyl)-2-
methylsulphonyl-phenyl]-imidazolidin-2-one

(45) 1-(4-amidino-phenyl)-3-[5-(2-carboxy-ethyl)-2-
pyridyl]-imidazolidin-2-one

(46) 1-(4-amidino-phenyl)-3-[4~-(2-carboxy-
ethyl)cyclohexyl]-imidazolidin-2-one
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Melting point: above 200°C

R; vailue: 0.59 (Reversed Phase Plate RP8; methanol/5%
sodium chloride solution = 6:4)

Calc. x 0.4 H20: C 62.41 H 7.38 N 15.32

Found: 62.43 7.31 15.18

(47) 1-(4-amidino-phenyl)-3-(4-carboxymethyloxy-phenyl) -
imidazolidin-2-one

(48) 1-(4-amidino-phenyl)-3-(4-carboxymethylthio-

phenyl)-imidazolidin-2-one

Melting point: above 275°C

R, value: 0.56 (Reversed Phase Plate RP8; methanol/10%
' sodium chloride solution = 6:4)

Calc. x 0.5 H20: C 56.98 H 5.05 N 14.76 S 8.45

Found: 56.94 5.15 14.98 8.42

(49) ‘~(4-amidino-phenyl)-3-(4~-carboxymethylsulphinyl-
phenyl)-imidazoelidin-2-one
Melting point3,252¢254°c (decoﬁp.;
R, value: 0.79 ikéJersed Phase P&ate RP8; methanol/10%
" sodium chloride solution = 6:4)
calc. x 1.5 H,0f C'52.28 H 5.12 N 13.55 § 7.74
Found: 52.34 4.97  13.62 8.26
{

(50) 1-(4-amidino-phenyl)-3-(4-carboxymethylsulphonyl-
phenyl)-imidazolidin-2-one
Melting point: above 260°C
R; value: 0.82 (Reversed Phase Plate RP8; methanol/10%

sodium chloride solution = 6:4)
Calc. x 0.5 HZO: C 52.55 H 4.66 N 13.62 S 7.78
Found: 52.88 4.83 13.67 7.99

(51) 1-(4-amidino-phenyl)-3-[4-(3-carboxy-2-uethyl-2-
propyl) -phenyl)-imidazolidin-2-one

Lithium hydroxide is used

Melting noint: above 260°C
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R; value: 0.76 (Reversed Phase Plate RP8; methanol/10%
sodium chloride solution = 6:4)

(52) 1-(4-amidino-phenyl)-3-[4-(2-carboxy-2-methyl-
propyl)-phenyl]-imidazolidin-2-one

(53) 1-(4-amino-cyclohexyl)-3-([4-( (2-carboxy-ethyl)-
aminocarbonyl)-phenyl]-imidazolidin-2-one

(54) 4-(4’-amidino-4-biphenyl)-1-(2-carboxy-ethyl)-3-
phenyl-imidazolidin-2-one

(55) 1-(4-amidino-phenyl)-3-[2-(4-carboxyphenyl)-ethyl]-
imidazolidin-2-one ‘
The work is done with lithium hydroxide and a 2:1
mixture of methanol and dioxane.
Melting point: 320-325°C (decomp.)
R value: 0.55 (Reversed Phase Plate RP8; methanol/5%
“ ...r-=sodium chloride solution = 6:4)
- e

t . "\
(56) 1-(4—amidin0*pgenyl)-3—[4-(b-carboxy-ethenyl)-
phenyl]-imidaioliqin—z—one

~

A
.

.
A

(57) 1-(5-amidino-2-pyridyl)-3-[4-(2-carboxy-ethyl)-
phenyl]-imidazolidin-2-one !

(58) l-(l-amidinc-4-piperidinyl)-3-[4-(2-carboxy-ethyl) -
phenyl]-imidazolidin-2-one

(59) 1-(4-aminomethyl-phenyl)-3-[4-(2-carboxy-ethyl) -

phenyl]-imidazolidin-2-one

Melting point: above 260°C

R; value: 0.61 (Reversed Phase Plate RP8; -methanol/10%
sodium chloride solution = 6:4)

Calc. x H20: " C 63.85 H 6.49 N 11.76

Found: 64.17 6.50 11.59
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(60) 1-(4-amidino-phenyl)-3-[4-(2-carboxy-ethyl)-
phenyl]-imidazolidin-2-thione

(61) 1-(4-amidino-phenyl)-3-[4-(2-carboxy-ethyl) -
phenyl]-2-imino-imidazolidine

(62) 1-(4-amidino-phenyl)-3-[4-(2-carboxy-ethyl) -

phenyl]-imidazolidin-2,4-dione

Lithium hydroxide is used

Melting point: above 260°C

R, value: 0.83 (Reversed Phase Plate RP8; methanol/10%
sodium chloride solution = 6:4)

Calc. x 0.5 H,O: C 60.79 H .10 N 14.93

2
Found: 60.69 5.04 15.12

(63) 3-(4-amidino-phenyl)-1-[4-(2-carboxy-ethyl)-
phenyl)-imidazolidin-2,4-dione

(64) 1-(4=awmidino-phenyl)-3-(4-(2-carboxy-ethyl)«
phenyl]-4,4-dimethyl-imidazolidipiz,S-dione
R !
{65) 3-(4-amidino;phenyl)-1-[4-(2-carboxy-ethyl)*
phenyl]-4,4-dimethyl-imidazolidin-2,5-dione
\
(66) 2-(4-amidino-phenyl)-5-(4~(2-carboxy-ethyl)-

phenyl)-3,4-dihydro-2H,5H-1,2,5~-thiadiazole~-1, 1-dioxide

Melting point: above 275°C
R; value: 0.53 (Reversed Phase Plate RP8; methanol/10%
sodium chioride solution = 6:4)
Calc.: C 55.66 H 5.19 N 14.42 S 8.25
Found: 55.84 5.24 14.23 8.01

(67) 1-(4-amidino-phenyl)-3-[4~(2-carboxy-ethyl) -
phenyl]-3H-amidezl-2-one

Lithium hydroxide is used.

Melting point: #bove 260°C

R; value: 2.58 (Reversed Phase Plate RP8; 10% sodium
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chloride solutien/meth&nol = 4:6)

(68) 1-(4-amidino-phenyl)-3-[4-(2-carboxy-ethyl)-
phenyl]-2-methylimino-imidazolidine

(69) l-(4-amidino-phenyl)-3-[4-(2~-carboxy-ethyl)-
phenyl]-2-phenylimino-imidazolidine

(70) 1-(4-amidino-phenyl)-3-[4-(2-carboxy-ethyl) -
phenyl]=-2-(3-pyridylimino) -imidazolidine

(71) 3-(4-amidino-phenyl)-1-[4-(2-carboxy-ethyl) -
phenyl]-4-trifluoromethyl-3H-imidazol-2-one

(72) 1-(4-amidino-phenyl)-3-({4-(2-carboxy-ethyl)-
phenyl]-4-phenyl-3H-imidazol-2-one

(73) 1-(4-amidino-phenyl)-3-[4-(2-carboxy-ethyl)-
phenyl)=4=phenyl=imidazolidin-2-one
\ \

(74) 1-[(4-amidﬁnolphenyl)~carbohylmethyl]-3—(3vcarboxy-
propyl)-imidazolidin-2-one

N .
\
1 N

(75) 1-[2-(4-amidjma-phenyl)-ethyl]-3-§3=carboxy-
propyl)-imidazolidin-2-one \

(76) 1-[2-(4-amidino-phenyl)-2-hydroxy-ethyl]-3-(3-
carboxy-propyl)-imidazolidin-2-one

(77) 1-(4-amidino-phenyl)-3-(4-carboxy-butyl) -
imidazolidin-2-one

R, value: 0.50 (silica ¢gel; n-butanol/glacial acetic
acid/water = 4:1:1)

(78) 1-(4-amidino-phenyl)-3-(2-carboxymethylthio-ethyl)-
imidazolidin-2-one
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(79) 1-(4-amidino-phenyl)-3-(2-carboxymethylsulphinyl-

ethyl)-imidazolidin-2-one

(80) 1-(4-amidino-phenyl)-3-(2-carboxymethylsulphonyl-

ethyl)-imidazolidin-2-one

(81) 1-(4-amidino-phenyl)-3-(2-carboxymethyloxy-ethyl)-
imidazolidin-2-one

(82) 1-(4-amidino-phenyl)-3-(2-carboxymethylamino-
ethyl)-imidazolidin«-2-one
Lithium hydroxide is used

Melting point: 298°C (decomp. sintering from 285°C)

R, value: 0.14 (silica gel; methanol/2N ammonia = 5:1,
developing three times)

(83) 1-[2-(N-acetyl-N-carboxymethyl-amino)-ethylj-3-(4-
amidino-phenyl)-imidazolidin-2-one

Ty
(84) 1- (4-am1d1no*phenyl) -3- [2 (N benzoyl-N-
carboxymethylamuno)-ethyl]-lmldazolldln—z one
(85) 1—(4-amidin6hphenyl)-3-[1-(2-carﬁoxy-ethyl)-2-oxo-
1H-4-pyridyl]-imidazolidin-2-one \

\

(86) 1-({4-(2-carboxy-ethyl)-phenyl)}-3-(4-ethoxycarbonyl-
amidino-phenyl)-imidazolidin-2-one

(87) 1-(4-amidino-phenyl)=-3-[4=-(3-carboxy=-propyl)-
phenyl]-imidazolidin-2-one

(88) 1-(4’-amidino-3-methanesulphonylamino-4-
biphenylyl)-3-(2-carboxy~ethyl)-imidazolidin-2-one

(89) 1-(4-amidino-phenyl)=-3-[{4-(2-carboxy-ethyl)-
phenylj]-4H-1 .2 4-triazol-5-one
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(90) 1-(4-amidino-phenyl)-3-{4-(2-carboxy-ethyl)-
phenyl)]-4-methyl-4H-1,2,4-triazol-5-one

(91) 3-(4-amidino-phenyl)-1-[4-(2-carboxy-ethyl) -
phenyl]-4H-1,2,4-triazol-5-one

(92) 3-(4-amidino-phenyl)-1-[4-(2-carboxy-ethyl)-
phenyl)]-4-methyl-4H-1,2,4-triazol-5-one

(93) 4-(4-amidino-phenyl)-1-[4-(2-carboxy-ethyl)-phenyl-
3H-imidazol-2-one

(94) 4-(4-amidino-phenyl)-1-[4-(2-carboxy-e&thyl) -
phenyl]-3-phenyl-3H-imidazol-2-one hydroéhloride
Lithium hydroxide is used

Melting point: 288-294°C (decomp.)

(95) 4-(4-amidino-phenyl)-1-[4-(2-carboxy-ethyl)-

phenyl]_3ephenylsQH—imidazol—z-on?
x\

(96) 4- (4—am1d1nb~phenyl) -1-[4- (2 carboxy—ethyl)—
phenyl]- 3H-1m1daqu 2-thione

\
hl .\

(97) 4-(4-amidino-phenyl)-1-[4-(2-carboxy-ethyl)-
phenyl]-3-methyl-3H-imidazol-2-thione !

(98) 4-(4-amidino-phenyl)-1-[4- (2~ !arboxy-ethyl)-
phenyl]-3-phenyl-3H-imidazol-2-thione

(99) 4-(4-amidino-phenyl)-1-[4-(2-carboxy-ethyl) -
phenyl]-5-methyl-3H-imidazol-2-one

(100) 4-(4-amidino-phenyl)=-1-{4=-(2-carboxy-ethyl) -
phenyl]-3,5-dimethyl-3H-imidazol-2~one

(101) 4-(4-amidino-phenyl)=-1-[4-(2-carboxy-ethyl)-
phenyl)-5-methyl=-3-phenyl-3H-imidazol-2-one
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(102) 4-(4-amidino-phenyl)-1-{4-(2-carboxy-ethyl)-
phenyl]-imidazolidin-2-one

(103) 4-(4-amidino-phenyl)-1-[4~-(2-carboxy-ethyi)-
phenyl]-3-methyl-imidazolidin-2-one

(104) 4-(4-amidino-phenyl)-1-[4-(2-carboxy-ethyl)-
phenyl]-3-phenyl-imidazolidin-2-one

(105) 1-(4-amidino-phenyl)-4-[4-(2~-carboxy-ethyl) -
phenyl]-3H-imidazol-2-one

(106) 1-(4-~amidino-phenyl)=-4-[4-(2-carboxy-ethyl)-
phenyl]-3-methyl-3H-imidazol-2-one '

(107) l-(4-amidino-phenyl)-4-[4-(2-carboxy-ethyl)-
phenyl]-3-phenyl-3H-imidazol-2-one

(108) 1-(4-amidino-phenyl)=-4-[4-(2-carboxy-ethyl)-
phenyl]-3H-imidazo%—2—thione B\'
C o 3\
we
(109) 1-(4—amidin?—phenyl)-4-[4~(2-carboxy-ethyl)-
phenyl)-3-methyl-3H-imidazol-2-thione
.\
(110) 1-(4-amidino-phenyl)-4-[4-(2-carBoxy-ethyl) -
phenyl]-3-phenyl-3H-imidazol-2-thione

(111) 1-(4-amidino-phenyl)-4-([4-(2-carboxy-ethyl)-
phenyl)-5-methyl-3-phenyl-3H-imidazol-2-one

(112) 1-(4-amidino-phenyl)-4-[4=-(2-carboxy=-ethyl)-
phenyl]-3,5-dimethyl-3H-imidazol-2-one

(113) 1-(4-amidino-phenyl)-4-[4-(2-carboxy=-ethyl)-
phenyl)-5-methyl-3H-imidazol-2-one

(114) 1-(4-amidino-phenyl)-4-(4-(2-carboxy-ethyl)-
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phenyl]-imidazolidin-2-one

(115) 1-(4-amidino-phenyl)-4-[4-(2-carboxy-ethyl)-
phenyl]-3-methyl-imidazolidin-2-one

(116) 1-(4-amidino-phenyl)-4-[4-(2-carboxy-ethyl)-
phenyl]-3-phenyl-imidazolidin-2-one

(117) 4-(4’-amidino-4-biphenylyl)-1-(2-carboxy-ethyl)-
3H-imidazol~-2-one hydrochloride

Melting point: above 280°C

Calc. x H,O: C 56.35 H 5.48 N 13.84 Cl 8.76

2
Found: 56.56 5.31 13.82 8.96

{118) 4-(4'-amidino-4-biphenylyl)-i-(2-carboxy-ethyl)-3-
methyl-3H~imidazol-2-one hydrochloride

Melting point: above 280°C

Calc. x HZO: C 57.34 H 5.53 N 13.37 Cl 8.46
Found: . . . ._w...57.37 5.91 13.39 8.79

\ \

(119) 4-(4'-ahi&&nd—4~biphenylyf)-1-(2-carboxy-ethyl)-3-
phenyl-3H-imidazol-2-one hydrochloride

Melting point: abéye 280°C ‘

Calc. x H,0: C 62.43 H 5.24 N 11.6% cl 7.37

Found: 62.66 5.14 11.83l 7.67

(120) 4-(4’'-amidino-4-biphenylyl)-1-(2-carboxy-ethyl)-
3H-imidazol-2~-thione

(121) 4-(4’-amidino-d4=-biphenylyl)=-1-(2-carboxy-ethyl)-3-
methyl-3H~-imidazol-2-thione

(122) 4-(4’'-amidino-4-biphenylyl)=1-(2-carboxy-ethyl)-3-
phenyl-3H-imjdazol-2-thione

(123) 4-(4'-amidino-4-biphenylyl)=-1-(2-carboxy-ethyl)=-5-
nethyl-3H-imidazol-2-one
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(124) 4-(4’-amidino-4-biphenylyl)-1~(2-carboxy-ethyl)-
5-dimethyl-3H~-imidazol-2-one

(125) 4-(4’-amidino-4-biphenylyl)=-1-(2-carboxy-ethyl)-5-
methyl-3-phenyl-3H-imidazol-2-one

(126) 4-(4’-amidino-4-biphenylyl)-1-(2-carboxy-ethyl) -
imidazolidin-2-one

(127) 4-(4'-amidino-4-=biphenylyl)-1-(2-carboxy-ethyl)-3-
methyl-imidazolidin-2-one

(128) 1-[4-(2-carboxy-ethyl)-phenyl]-3- (3-guan1d1no-
phenyl)-imidazolidin-2-one

(129) 1l-(4-amidino-phenyl)=~3=-[1l-(2-carboxy-ethyl)-4-
piperidinyl]-imidazolidin-2-one

(130) 1r[4-(2ﬁpapboxy-ethyl)-phenyl] -~ (4-methylamidino=-

phenyl\-lmldazolldln* -one AN

\.iy . R
(131) 1- (4~n-buty%am1d1no-phpnyl) 3-(4~- (z-carboxy-
ethyl)-phenyl]-imidazolidin-2-one

\
(132) 2=-{4-amidino-4/~biphenylyl)-4-(a-carboxy-ethyl)-
4H-1,2,4-triazol-3-one

(133) 2=-(4-amidino=-4/=-biphenylyl)-4-(2-carboxy=-ethyl)-5-
methyl-4H-1,2,4-triazol-3-one

(134) 4~(4-amidino-4’/=biphenylyl)-2-(2~carboxy=-cthyl) -
4H-1,2,4-triazol-3-one

(135) 4-(4-amidino-4’-biphenylyl)-2~(2-carboxy-ethyl)-5-
methyl-4H-1,2,4-triazol=-3~one

(136) 3~-(4-amidino-phenyl)=~1-(4=-carboxy=-butyl)-3H=-
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imidazo[4,5-b]pyridin-2-nne hydrochloride

R; value: 0.23 (silica gel; methylene chloride/methanol =

19:1)

(137) 4-(4-amidino-phenyl)~-2-[4-(2-carboxy-ethyl) -

phenyl]-5-methyl-4H-1,2,4~triazol-3-on.

R value: 0.60 (Reversed Phase Plate RP8; methanol/5%
sodium chloride solution = 6:4)

(138) 1-(4-amidino-phenyl)-3-[4-(2-carboxy-ethyl)-

phenyl]-4-methyl-3H-imidazol-2-one

R, value: 0.54 (Reversed Phase Plate RP8; methanol/5%
sodium chloride solution = 6:4)

calc. x 1.8 H,0: C 60.54 H 5.99 N 14.12

Found: 60.95 5,88 14.15

(139) 2-(4-amidino-phenyl)=-4-(4-(2-carboxy-ethyl) -
phenyl]~-5-methyl-4H~1,2,4-triazol-3-one
Melting point:.303-305°C
Rf value: 0.63 (Reversed Phase?Pfate RP8; methanol /5%
' wéodium chloride éolution = 6:4)
calc.: C 62.45 H 5.24 N 19.17
Found: 62.28 ! 5,28 18.70
\

(140) 2-(4-amidino-phenyl)-4-[4~(2-carboxy-ethyl)-
phenyl)-5-ethyl-4H-1,2,4-triazol-3-one
Melting point: above 250°C
R; value: 0.53 (Reversed Phase Plate RP8; methanol/10%

sodium chloride solution = 6:4)
Calc. % 1.5 H20: C 59.10 H 5.95 N 17.23
Found: 58.71 6.10 17.03

(141) 1-(4=-aminomethyl-phenyl)-3=-(4=-carboxymethyloxy-

phenyl) -imidasolidin-2-one

Melting point: above 250°C

R; value: 0.58 (Reversed Phase Plate RP8; methanol/5%
sodium chloride solution = G:4)
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Calc. x 0.5 HZO: C 61.70 H 5.75 N 11.99
Found: 61.48 5.81 12.22

(142) 1-(4-aminomethyl-phenyl)-3-[4-(2-carboxy-ethyl)-

phenyl]-3,4,5,6~tetrahydro-1H~pyrimidin-2-one

Melting point: 229-231°C

R value: 0.56 (Reversed Phase Plate RP8; methanol/10%
sodium chloride solution = 6:4)

(143) 3-(4’-amidino~4-biphenylyl)-1-(2-carboxy-ethyl) -
3H-imidazo(4,5-b]pyridin-2-one

Ry value: 0.28 (silica gel; methylene chloride/methanol =

8:2)

(144) 3-(4-amidino-phenyl)-1-[4~-(2-carboxy-ethyl)-

phenyl)-4-methyl-3H-imidazol~-2~one

R; value: 0.54 (Reversed Phase Plate RP8; methanol/5%
sodium chloride solution = 6:4)

AT SR s vt

(145) 2-(4~am§d}noﬁphenyl)~4-[4¥$é-carboxy-ethyl)~

phenyl]=-4H-1,2,4-triazol=-3-one

Melting point: 31Q-313°C '

R; value: 0.58 (ReVersed Phase Plate RP8; methanol/5%
sodium chloride solution = 6:4)

Calc.: C 59.99 H 5.03 N 19.44 ‘

Found: 60.03 5.04 19.15

(146) 4-(4-amidino-phenyl)-2~(4=~(2-carboxy-ethyl)-

phenyl)-4H=-1,2,4~triazol-3~one

Melting point: 313-316°C

R; value: 0.61 (Reversed Phase Plate RP8; methanol/5%
sodium chloride solution = 6:4)

Calc.: C 61.53 H 4.88 N 19.93

Found: 61.42 4,97 20.22

(147) 1~(4=-amidino-phenyl)=-3=[4=-(2-carboxy=-cthenyl)-
phenyl)=-3H=-imidazol-2~-one
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Melting point: above 350°C
R, value: 0.45 (Reversed Phase Plate RP8; methanol/10%
gsodium chloride solution = 6:4)

(148) 1l-(4-amidino-phenyl)-3-[4-(2-amino-2-c¢arboxy-

ethyl)-phenyl)-3H-imidazol-2-one

Lithium hydroxide is used

R; value: 0.06 (silica gel; methylene
chloride/methannl/conc. ammonia = 8:4:1)

(149) 1-{4-(d-amino-2-carboxy-ethyl)-phenyl]-3-(4-

aminomethyl-phenyl)-imidazolidin-2-one

Lithiuwm hydroxide is used

R; valua: 0.15 (silica gel; methylene
chloride/methanol/conc. ammonia = 16:4:1)

(150) 1l-(4-amidino-phenyl)-3-[4-(2-caxrboxy-2-
dibenzylamino-ethyl)-phenyl]-3H-imidazol-2-one
Lithiuwn hydroxide  is used
Ry value: 0.50 (silica gel; methyiene chloride/methanol
Cealn) ‘
. 3 | |
(151) 1-(4-(2-amino-ethyl)-phenyl]-3-(4~carboxymethyl-
phenyl) -imidazolidin-2-one \
Melting point: above 250°C !
#; value: 0.41 (Reversed Phase Plate RP8; methanol/S5%
sodium chloride solution = 6:4)

(152} 1-[4=(2-amino~2=-propyl)~-phenyl)=-3~[4- (2~
carbo¥yethyl)-phenyl)-imidazolidin-2-one

(153) 1-(4-(1-amino~ethyl)«phenyl]=3-[4-(2~carboxy=-

ethyl)-phenyl)~imidazolidin-2-one

Melting point: 267-269°C (dikcomp.)

R; value: 0.40 (Reversed Phase Plate RP8; methanol/5%
sodium chloritle solution = 6:4)
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(154) 1-(l-amino-5-indanyl)-3-[4-(2-carboxy-ethyl)
phenyl]-imidazolidin-2-one
Melting point: 234-236°C (decomp.)

(155) 1-(1-amino-1,2,3,4-tetrahydro-6-naphthyl)-3-[4-(2-
carboxy-ethyl) -phenyl]-imidazolidin-2-one

(156) 1-(4-aminomethyl-2-methyl-phenyl)-3-[4~(2-carboxy-

ethyl)-phenyl]-imidazolidin-2-one

Melting point: 237-239°C (decomp.)

R, value: 0.50 (Reversed Phase Plate RP8; methanol /5%
sodium chloride solution = 6:4)

Calc. x 0.8 HZO: C 65.31 H 6.74 N 11.42

Found: 65.31 6.68 11.43

(157) 1-(4-amidino-phenyl)=-3-[4=-(2-carboxy=2-
dimethylamino-ethyl) -phenyl])-3H-imidazol-2-one

(158) 1-(4zamidino-phenyl)-3-[4-(2-carboxy-1-
carboxymethy;-ethy})-phenyl]-im@aazolidin-z-one
e A

(159) 1-(4-amidino-phenyl)-3-(3,4-bis-carboxymethyloxy-
phenyl]-imidazolidin-2-one '

|
(160) 3-(4-aminomethyl-phenyl)-1-[4-(2-carboxy-ethyl)-
phenyl]-4-methyl-3H-imidazol-2-one

(161) 1-(4-amino-cyclohexyl)-3-({4-(3=-carboxy~propyl)-
phenyl]-imidazolidin-2-one

(162) 1-(4-amino-cyclohexyl)=-3-[4~-(2-carboxy-ethyl) -
phenylj-imidazolidin-2-one

(163) 1-(4’-aminomethyl-4-biphenylyl)-3-(2-carboxy-
ethyl)-imidazolidin-2-one

(164) 1-(4-aminomethyl-3-fluoro-phenyl)-3-[4-(2-carboxy-
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ethyl)-phenyl]-imidazolidin-2-one

(165) 1-(4-amidino-phenyl)-3-{4-(2-carboxy-ethyl)-
phenyl]-4-methyl-imidazolidin-2-one

(166) 1-(4-aminomethyl-phenyl)-3-|3-(2-carboxy-ethyl)-
phenyl]-imidazolidin-2-one

(167) 1-(4-aminomethyl-phenyl)-3-[{4-(2-carboxy-1-
carboxymethyl-ethyl)-phenyl]-imidazolidin-2-one

(168) 4-(4-aminomethyl-phenyl)=-2-(4-(2-carboxy-ethyl)-
phenyl]-4H-1,2,4-triazol-3-one

(169) 1-[4-(2-amino-ethyl)-phenyl]-3-[4-(2-carboxy-
ethyl)-phenyl])-imidazolidin-2-one
Half concentrated hydrochloric acid was used at ambient
temperature.
Melting- point:.above 250°C
R; value: 0,57 (Reversed Phaéglﬁlate RP8, glacial

."ﬁ aéetic acid/wager = 4:6)
(170) 1-[4-(1—ami§o"2-methyl—2-propyl);phenyl]~3-[4-(2-
carboxy—ethyl)-phenyl]-imidazolidin-z-éne

1

(171) 1-{4-[(2-carboxy-ethyl)-aminocarbonylj}-phenyl]=-3-
(4-piperidinyl)-imidazolidin-2-one

(172) 1-[4-(2-carboxy-ethyl)-phenyl]-3-[4-
(dimethylamino-methyl) -phenylj-imidazolidin~-2-one

(173) 1-[4-(2-carboxy-ethyl)-phenyl]-3-[4-(methylamino-
methyl) -phenyl)-imidazolidin-2-one

(174) 1-[4-(2-carboxy-ethyl)-phenyl]-3-(4-(n-
propylamino-methyl)-phenyl)-imidazolidin-2-ore
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(175) 2-(4-aminomethyl-phenyl)-4-[4-(2-carboxy-ethyl)-
phenyl]-5-methyl-4H-1,2,4-triazol-3-one

(176) 1-(4-(l-amino-cyclopropyl)-phenyl]-3-[4-(2~-
carboxy-ethyl) -phenyl]-imidazolidin-2-one

(177) 1-[4-(1l-amino-cyclopentyl)-phenyl]=-3-[4-(2-
carboxy=ethyl)-phenyl)-imidazolidin-2-one

(178) 1-(4-amidino-phenyl)-3-{4-(2-amino-2-carboxy-

ethyl)-phenyl]-imidazolidin-2-one

Lithium hydroxide is used

R; value: 0.07 (silica gel; methylene chloride/methanol/
conc. ammonja i 8:4:1) ‘

(179) 1-(4-amidino-phenyl)-3-[{4-(2-carboxy-2-hydroxy-
ethyl)-phenyl]-3H-imidazol-2-one

(180) 1-(4-amidino-phenyl)-3-[4-(2-carboxy-2-methoxy-
ethyl) -phenyl]-3H-imidazol-2-ong !

' \“ { “
(181) 1-[4-(2-amino-ethyl)-phenyl]-3-(4-
carboxymethyloxy-ﬁhenyl)-imidazolidin-é-one
the hydrochloride of the ethylester waé refluxed in
water |
melting point: above 350°C
R; value: 0.58 (Reversed Phase Plate RP8; glacial acetic

acid/water = 4:6)

(182) 1-[3-(2-amino-ethyl)-phenyl]-3-[4-(2-carboxy-

ethyl)-phenyl)-imidazolidin-2-one

melting point: above 250°C

R; value: 0.42 Reversed Phase Plate RP8; methanol/5%
sodium chloride solution = 6:4)

Calc. x 0.3 H,0: C 66.95 H 6.63 N 11.71

Found: 66.64 6.65 11.82
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(183) 1-[4-[(2-carboxy-ethyl)-aminocarbonyl]-phenyl]-3-
(1-methyl-4-piperidinyl)-imidazolidin-2-one

(184) 1-(4-aminomethyl-cyclohexyl)-3-[4-(2-carboxyl-
ethyl)-phenyl]-imidazolidin-2-one

(185) 2-(4-amidino-phenyl)-4-[4-(2-carbox/-2-methyl-
propyl)-phenyl]-5-methyl-4H-1,2,4-triazol-3-one

(186) 2-(4-amidino-phenyl)-4-[4-(2-carboxy-ethyl)-
phenyl]-5-trifluoromethyl-4H-1,2,4-triazol-3-one

(187) 2-(4-amidino-phenyl)-4-[4-(2-carboxy-ethyl) -~
phenyl]-5-phenyl-4H-1,2,4-triazol-3-one '

Example 2

1-(4’-Amidino-4-biphenylyl) -3-methoxycarbonylmethyl~
imidazolidin-2~one_ hydrochloride

\ <

85 ml of an ibéﬁpooﬂed saturated solution of hydrogen
chloride in methanol are added to 3.1 g of 1-(4’-cyano-

4-biphenyly1)-31méﬁhoxyéarbonylmethyl-imidazolidin-z-

one. The resulting suspension is coveﬁed with petroleum
ether and stirred for 3.5 hours at ambient temperature.
The mixture is evaporated to dryness and dried for a
further 1% minutes at 1 mbar. The residue is suspended
in 80 ml of absolute methanol, 2.7 g of ammonium
carbonate are added and the resulting mixture is stirred
for 16 hours at ambient temperature. The precipitate is
filtered off, the mother liquor is evaporated down and
the residue is purified by column chromatography on
silica gel (eluant: methylene chloride/methanol/conc.
ammonia = 3:1:0.2).
Yield: 0.7 g (20% of theory),
Melting point: above 200°C
R; value: 0.53 (silica gel; methylene chloride/methanol/
conc. ammonia = 3:1:0.2)
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The following compounds are obtained analogously:

(1) 1-(4‘-amidino-4-biphenylyl)-3-(2-methoxycarbonyl-

ethyl)-imidazolidin-2-one hydrochloride

A four-fold excess of ammonium chloride is used,

refluxing for 6 hours.

Melting point: above 200°C

R, value: 0.40 (silica gel; methylene chloride/methanol/
conc. ammonia = 5:1:0.2)

(2) 1-(4’-amidino-4-biphenylyl)-3-(2-ethoxycarbonyl-

ethyl)-imidazolidin~2,4-dione hydrochloride

Ethanolic hydrochloric acid is used in the first phase

of the reaction. In the reaction with ammonium

carbonate, the mixture is heated to 50°C for 4 hours.

For purification the evaporation residue is stirred with

water.

Melting point: above 200°C

R; value: .0.50-s(silica gel; methylene chloride/methanol
= 4r1) L

Calc.: x HCl x ﬁ‘zo:'c 56.18 H 5.61 N 12.48 Cl 7.90

Found: ‘ . 56.41 5.70 12.29 7.78

Y

N
R A

(3) 1-(4’-amidino-4-biphenylyl)-3-(2-ethoxycarbonyl-

ethyl)-3H-imidazol~-2-one hydrochloride !

In the first phase of the reaction ethanolic

hydrochloric acid is used. 1In the reaction with

ammonium c¢arbonate ethanol is used as solvent.

Melting point: above 200°C

R; value: 0.27 (silica gel; methylene chloride/methanol
conc. ammonia = 3:1:0.2)

Calc. x 1.2 HCl x HZO: C 57.30 H 5.77 N 12.73 Cl 9.66

Found: 57.36 5.83 12.38 9.26

(4) ‘1=(4’-amidino-4-biphenylyl)-3-(2-ethoxycarbonyl-
ethyl)-3,4,5,6-tetrahydro-1H-pyrimidin-2-one
hydrochloride
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In the first phase of the reaction ethanolic

liydrochloric acid is used. In the reaction with

ammonium carbonate the mixture is heated to 50°C for 4

hours. For purification the evaporation residue is

stirred with water.

Melting point: 212-215°C

R; value: 0.47 (silica gel; methylene chloride/methanol
conc. ammonia = 3:1:0.2)

Calc. x HCl: C 61.32 H 6.32 N 13.00 Cl 8.23

Found: 60.71 6.40 12.85 8.04

(5) 1-(4’-amidino-4-biphenylyl)-3-methoxycarbonylmethyl-

3,4,5,6-tetrahydro-1H-pyrimidin-2-~one hydrochlorlde

Melting point: above 200°C

R; value: 0.50 (silica gel; methylene chloride/methanol
conc. ammonia = 2:1:0.2)

(6) 1-(4-amidino-phenyl)=-3~[4-(2~-methoxycarbonyl-ethyl)-

phenyl]~imidazelidin-2-one hydrochloride

Melting p01nt from 260°C (decomp )

The product can\also be obtalned by reacting 1L-(4-

amldlno-phenyl) 3704~ (2—carboxy—ethyl)—phenyl]-

imidazolidin-2-one with methanolic hydrochlorlc acid.

R; value: 0.49 (Reversed Phase Plate RRB; 10% sodium
chloride solution/metharol = 4:6)

(7) 1-(4-amidino-phenyl)-3-[4-(2-methoxycarbonyl-ethyl) -

phenylj-3,4,5,6-tetrahydro-1H-pyrimidin-2-one

hydrochloride

R; value: 0.08 (silica gel; methylene chloride/methanol
= 95:5)

(8) 1-[2'-(4'-amidino-4-bipkenylyl)-ethyl]-3-

meth:¥vcarbony lmethyl-3H-benzimidazol-2-one

R; value: 0.18 (silica gel; methylene chloride/methanol
' = 8:2)
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(9) 1-(4’-amidino-3’-fluoro-4-biphenylyl)-3-(2-
methoxycarbonyl-ethyl)-imidazolidin-2-one hydrochloride

(10) 1-(4’-amidino-3’-chloro-4-biphenylyl)-3-(2-methoxy-
carbonyl-ethyl)-imidazolidin-2-one hydrochloride

(11) 1-(4’-amidino-3-methoxy-4-biphenylyl)=-3-(2~
methoxycarbonyl-ethyl)-imidazolidin-2-one hydrochloride

(12) 1-(4’-amidino-3-bromo-4-biphenylyl)-3-{2-
methoxycarbanyl-éthyl)—imidazolidin—z-one hydrochloride

(13) 1-(4’-amidino-3-me-.nylthio-4-biphenylyl)-3-(2-
methoxycarbonyl-ethyl)-imidazolidin-2-one hydrochloride

(14) 1-(4’-amidino-3-methylsulphonyl-4-biphenylyl)-3-(2-
methoxycarbonyl-ethyl)-imidazolidin-2-one hydrochloride

(15) 1-(4‘-amidino-2,3-dimethyl-4-biphenylyl)-3-(2-
methoxycarboqyl-etﬁyl)-imidazolﬁfin-z-one hydrochloride
\:| !
(16) 1-(4’-amiding-3-nitro-4-biphenylyl)-3-(2~-
methoxycarbonyl~eﬁhyl)-imidazolidin-Z—éne hydrochloride
\

(17) 1-(4’-amidino-3-amino-4-biphenylyll)-3-(2-
methoxycarbonyl-ethyl)-imidazolidin-2-one hydrochioride

(18) 1-(3-acetamino-4‘-amidino-4-biphenylyl)=-3-(2-
methoxycarbonyl-ethyl)-imidazolidin-2-one hydrochloride

(19) 1-(4’-amidino=-3-benzoylamino-4-biphenylyl)-3-(2-
methoxycarbonyl-ethyl)-imidazolidin-2-one hydrochloride

(20) 2=(4‘-amidino-4-biphenylyl)-5-(2-methoxycarbonyl-
ethyl)-3,4-dihydro-2H, 5hA=1,2,5-thiadiazole-1,1-dioxide
hydrochloride

Melting point: 243-245°C
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R; value: 0.43 (Reversed Phase Plate RP8; methanol/10%

sodium chloride solution = 6:4)

(21) 1-[{4-(4-amidino-phenyl)-cyclohexyl]-3-(2-
methoxycarbonyl-ethyl)-3H-imidazol-2-one hydrochloride

(22) 1-[4-(4-amidino-phenyl)-cyclohexyl]-3-(2-
methoxycarbonyl-ethyl)-imidazolidin-2-one hiydrochloride

(23) 1-[1-(4-amidino-phenyl)-4-piperidinyl)-3-(2-
methoxycarbonyl-ethyl)-imidazolidin-2-one hydrochloride

(24) 1-[4-(5-amidino-2-pyridyl)-phenyl]-3-(2-
methoxycarbonyl-ethyl)-imidazolidin—z-oné hydrochloride

(25) 1-[4-(5-amidino-2-pyrazinyl)-phenyl]-3-(2-
methoxycarbonyl-ethyl)-imidazolidin-2-one hydrochloride

(2) 1-f4=—(5-amidino-2-pyrimidinyl)-phenyl]-3-(2-

methoxycarbonyliethyl)nimidazoligfn-z-one hydrochloride
w o

(27) 1-[6-(4-éhidgno-phenyl)-3-pyridazinyl]-3-(2-

methoxycarbonyl-efﬁyl)-imidazolidin—z-éne hydrochloride

Melting point: 303-305°C (decomp., sinﬁéring from 240°C)

R, value: 0.42 (silica gel; methylene chloride/methanol/
conc. ammonia = 8:2:0.1)

(28) 1-[2=-(4-amidino-phenyl)-5-pyrimidinyl]=-3-(2«
methoxycarbonyl-ethyl)-imidazolidin-2-one hydrochloride

(29) 1-[2-(4’-amidino-biphenylyl)-ethyl}-3-
methoxycarbonylmethyl-imidazolidin-2-one hydrochloride

(30) 1-(4-amidino-3-fluoro-phenyl)-3-[(4-(2-
methoxycarbonyl~ethyl)-phenyl]-imidazolidin-2-one
hydrochloride



. @
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(31) 1-(4-amidino-3-chloro-phenyl)-3-[4-(2-
methoxycarbonyl-ethyl)-phenyl]-imidazolidin-2-one
hydrochloride

(32) 1-(4-amidino-2-methylthio-phenyl)-3-(4-(2-
methoxycarbonyl+~ethyl)-phenyl]-imidazolidin-2-one
hydrochloride

(33) 1-(4-amidino-2-methylsulphonyl-phenyl)=3-[4-(2-

methoxycarbonyl-ethyl) -phenyl]-imidazolidin-2-one
hydrochloride

(34) l1-(4-amsliino-2-methyl-phenyl)-3-[4-(2-
methoxycarbonyl—ethyl)—phenyl]-imidazoliéin-z-one
hydrochloride

Melting point: 143-146°C

R; value: 0.37 (Reversed Phase Plate RP8; methanol/5%

sodium chloride solution = 6:4)
(35) 1- (4-ami,giino-zf—methoxy—phe‘n‘yi) ~3-[4=(2-
methoxycarbonyl#ethyl)-phenyl]-imidazolidin~2-one
hydrochloride \

\
'

1
h}

(36) 1-(4-amidino-phenyl)-3-[2-fluoro-4-(2-
methoxycarbonyl-ethyl) -phenyl]-imidazolidin-2-one
hydrochloride

(37) l-(4-amidino-phenyl)=-3-[2-chloro-4-(2-
methoxycarbonyl-ethyl)-phenylj-imidazolidin-2-one
hydrochloride

(38) 1~(4-amidino-phenyl)-3-[2-methoxy-4~(2-
methoxyc¢arbonyl-ethyl)-phenyl]-imidazolidin-2-one

hydrochloride

(39) 1-(4-amidino=phenyl)-3-{4-(2-methoxycarbonyl-

ethyl)-2-methyl-phenyl]-inidazolidin-2-one hydrochloride
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(40) 1-(4-amidino-phenyl)-3-[4-(2-methoxycarbonyl-
ethyl)-2-methylthio-phenylj]-imidazolidin-2-one
hydrochloride

(41) 1-(4-amidino-~phenyl)-3-[4-(2-methoxycarbonyl-
ethyl)-2-methylsulphonyl-phenyl]-imidazolidin-2-one
hydrochloride

(42) 1-(4-amidino-phenyl)-3-[5-(2-methoxycarbonyl-
ethyl)-2-pyridyl]-imidazolidin-2-one hydrochloride

(43) 1-(4-amidino-phenyl)-3-[4-(2-methoxycarbonyl-

ethyl)-cyclohexyl]-imidazolidin-2-one hydrochloride

Melting point: above 200°C ‘

R; value: 0.44 (Reversed Phase Plate RP8; methanol/5%
sodium chloride solution = 6:4)

(44) 1-(4-amidino-phenyl)-3-(4-methoxycarbonyl-

methyloxy=phenyl)-imidazolidin-2-one hydrochloride
St A

(45) 1l-(4-amidino=plienyl)-3-(4-methoxycarbonyl-

methylthio-phénylh-imidazolidin-z-one .

Melting point: froh 197°C (decomp.)

R; value: 0.25 (Reversed Phase Plate Rﬁa; methanol/10%

sodium chloride solution' = 6:4)

(46) 1-(4-amidino-phenyl)-3-(4-methoxycarbonyl-

methylsulphonyl-phenyl)-imidazolidin-2-one hydrochloride

Melting point: from 249°C (decomp.)

R; value: 0.43 (Silica gel; methylene chloride/methanol
= 8:2)

(47) 1-(4-amidino=-phenyl)~3~[4-(3-methoxycarbonyl=-2-
methyl-2-propyl)-phenyl}-imidazolidin-2-one
hydrochloride

Melting point: 228-236°C (decomp.)

Ry value: 0.19 (Silica gel; methylene chloride/methanol
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= 9:1)

(48) 1-(4-amidino-phenyl)-3-[2-(4-methoxycarbonyl-

phenyl)-ethyl)-imidazolidin-2-one

Melting point: 226-228°C (decomp.)

R; value: 0.40 (Reversed Phase Plate RP8; methanol/5%
sodium chloride solution = 6:4)

(49) 1-(4-amidino-phenyl)-3-[4-(2-methoxycarbonyl-
ethenyl)-phenylj-imidazolidin-2-one hydrochloride

(50) 1-(5-amidino-2-pridyl)-3-[4-(2-methoxycarbonyl-
ethyl)-phenyl]-imidazolidin-2-one hydrochloride

(51) 1-(4-amidino-phenyl)-3-{4-(2-methoxycarbonyl-
ethyl)-phenylj}-imidazolidin-2-tiiione hydrochloride

(52) 1-(4-amidino-phenyl)-2-imino-3-[4-(2-
methoxyearbonyl=ethyl) -phenyl)-imidazolidine
hydrochloride v

! 3

\:l N
(53) 1-(4-ami§inowphenyl)-3-[4-(2-meth9xycarbonyl—
ethyl) -phenyl]-imidazolidin-2,4-dione hydrochloride
Melting point: above 260°C )
R, value: 0.19 (silica gel; methylene chloride/methanol

= 9:1)
Calc.: C 57.62 H 5.08 N 13.44 Cl 8.50
Found: 56.94 5.03 13.33 8.99

(54) 3=(d-amidino=-phenyl)=-1-[4~-(2-methoxycarbonyl=-
ethyl) -phenyl]-imidazolidin-2,4-dione hydrochloride

(55) 1=(4-amidino-phenyl)-4,4-dimethyl=3-(4-(2~
methoxycarbonyl-ethyl)-phenylj-imidazolidin-2,5-dione

hydrochloride

(56) 3=(4=-amidino-phenyl)=-4,4-dimethyl-l=(4=(2~
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methoxycarbonyl-ethyl)-phenyl]-imidazolidin-2,5-dione
hydrochloride

(57) 2-(4-amidino-phenyl)-5-[4~(2-methoxycarbonyl-

ethyl)-phenyl]-3,4-dihydro-2H,5H-1,2,5-thiadiazole~-1, 1~

dioxide hydrochloride

Melting point: 245-248°C (decomp.)

R, value: 0.44 (Reversed Phase Plate RP8; methanol/10%
sodium chloride solution = 6:4)

(58) 1-(4-amidino-phenyl)-3-[4-(2-methoxycarbonyl-

ethyl) -phenyl)~-3H-imidazol-2~one hydrochloride

Melting point: 240°C (decomp., sintering from 208°C)

R; value: 0.33 (silica gel; methylene chioride/methanol
= 5:1)

(59) l-(4-amidino-phehyl)-3-(4=-(2-methoxycarbonyl-
ethyl)-phenyl])-2-methylimino-imidazolidine hydrochloride
(60) 1~ (4-am1d1no-ppenyl) 3=-[4- (\—methoxycarbonyl-
ethyl)-phenyl] 2~pheny11mino—im1dazolldlne hydrochloride
(61) 1-(4-amidino4phenyl)-3—[4-(2-methoxycarbonyl~
ethyl)-phenyl]=-2~(3-pyridyl-imino)-imidazolidine
hydrochloride !

(62) 3=(4-amidino=-phenyl)=-1-[4-(2-methoxycarbonyl-
ethyl)-phenylj=-4=-trifluoromethyl-3H~imidazol-2-one
hydrochloride

(63) 1-(4-amidino=phenyl)-3-[4~-(2~-methoxycarbonyl-
ethyl)-phenyl)-4-phenyl-3H-imidazol=2-one hydrochloride

(64) 1=-(4=-amidino-phenyl)-3=-({4~(2-mcthoxycarbonyl=-
ethyl)-phenylj~4-phenyl-3H-imidazolidin-2-one
hydrochloride



- 126 =~

(65) 1-[ (4-amidino-phenyl)-carbonylmethyl]=3-(3-
methoxycarbonyl-propyl)-imidazolidin-2-one hydrochloride

(66) 1-[2-(4-amidino-phenyl)-ethyl]=3-(3~
methoxycarbonyl-propyl)-imidazolidin-2-one hydrochloride

(67) 1-(4-amidino-phenyl)-3-[4-(2-methoxycarbonyl-
ethyl) -phenyl]-4H-1,2,4-triazol-5-one hydrochloride

(68) 1-(4-amidino-phenyl)-3-[4-(2-methoxycarbonyl-
ethyl)-phenyl)-4-methyl-4H-1,2,4-triazol-5-one
hydrochloride

(69) 3-(4-amidine-phenyl)-1-[4-(2-methoxycarbonyl-
ethyl)-phenyl]-4H-1,2,4-triazol-5-one hydrochloride

(70) 3-(4-amidino-phenyl)-1-([4-(2-methoxycarbonyl-
ethyl)-phenyl}-4-methyl-4H-1,2,4-triazol-5-one
hydrochloride.....
. \

(71) 1-(4-anidino-ghenyl) -3~ (4-methoxycarbonyl-butyl) -
imidazolidin-é-on? hydrochloride
R; value: 0.72 (silica gel; methylene chloride/methanol =
2:1) \

|
(72) 1-(4-amidino-phenyl)=-3-(2-methoxycarbonylthio-
ethyl)=-imidazolidin-2-one hydrochloride

(73) Ll-(4-amidino~-phenyl) =3~ (2-methoxycarbonyl-
niethylsulphonyl=-ethyl) -imidazolidin-2=-one hydrochloride

(74) 1-{4=-amidino-phenyl)=-3-(2-methoxycarbonyloxy-
ethyl)-imida%olidin=2-one hydrochloride

(75) 1-(4-amidino-phenyl)=-3-(2-methoxycarbonyl-
methylamino-ethyl)-imidazolidin-2~one hydrochloride-
acetate
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Melting point: 197°C (decomp., sintering from 172°C)

R; value: 0.44 (silica gel; methylene chloride/methanol/
conc. ammonia = 8:2:0.1, developing
twice)

(76) 1-[2-(N-acetyl-N-methoxycarbonylmethyl-amino)-
ethyl]-3-(4-amidino-phenyl)-imidazolidin-2-one
hydrochloride

(77) 1-(4-amidino-phenylij-3-[2-(N-kenzoyl-N-
methoxycarbonylmethyl-anino)-ethyl]-imidazolidin-2-one
hydrochloride

(78) 1-(4-amidino-phenyl)-3-[1—(2-methox§carbonyl-
ethyl)-2-oxc-1H-4-pyridyl]-imidazolidin-2-one
hydrochloride

(79) 1-(4'-amidino-3-methanesulphonylamino~-4-
biphenylyl) =3—(2~npethoxycarbonyl-ethyl)-imidazolidin-2-
one hydrochloride ° "

Myt
[

(80) 4-(4—ami&ino1phenyl)—1-[4-(z-methgxycarbonyl-
ethyl)-phenyl]-3H:&midazol—2-one hvdroghloride
!

(81) 4-(4—amidino-phenyl)—1-[4-(z—metho&ycarbonyl—
ethyl)-phenyl]-3-methyl-3H-imidazol-2-one hydrochloride
Melting point: 242-246°C (decomp.)
R; value: 0.50 (silica gel; methylene chloride/methanol

= 4:1)

(82) 4-(4-amidino-phenyl)-1-[4-(2-methoxycarbonyl-
ethyl)-phenyl)-3-phenyl-3H-imidazol-2-one hydrochloride

(83) 4~(4-amidino-phenyl)-1=-{4-(2~-methoxycarbonyl-
ethyl)-phenyl]=3H-imidazol-2-thione hydrochloride

(84) 4-(4-amidino-phenyl)=-1-(4~(2~methoxycarbonyl-
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ethyl) -phenyl]-3-methyl-3H-imidazol-2-thione
hydrochloride

(85) 4-(4-amidino-phenyl)-1-({4-(2-methoxycarbonyi-
ethyl) -phenyl]-3-phenyl-3H~imidazol-2-thione
hydrochloride

(86) 4-(4-amidino-phenyl)-1-[4-(2-methoxycarbonyl-
ethyl)-phenyl]-5-methyl-3H-imidazol-2-one hydrochloride

(87) 4-(4-amidino-phenyl)~3,5-dimethyl-1-[4~(2-
methoxycarbonyl-¢thyl)-phenyl]-3H-imidazol-2-one
hydrochloride

(88) 4-(4-amidino-phenyl)-1+[4-(2-methoxycarbonyl-
ethyl) -phenyl]-5-methyl-3-phenyl-3H-imidazol-2-one
hydrochloride

(89) 4-(4’-amidino-4-biphenylyl)-3,5-dimethyl-1-(2-
methoxycarbonyl-ethyl)-3H-imidahpf-2-one hydrochloride
O 3

AR
0

(90) 4-(4’-amidino-4-biphenylyl)~1-(2-methoxycarbonyl-

etlyyl) -5-methyl-3-phenyl-3H-imidazol-2-one hydrochloride
‘ |

(91) 4-(4’-amidino-4-biphenylyl)-1-(2-mkthoxycarbonyl-

ethyl)-5-methyl-3H~imidazol-2-one hydrochloride

(92) 1-(4-amidino-phenyl)=-4-[4~(2-methoxycarbonyl-
ethyl)-phenyl]-3H~imidazol-2-one hydrochloride

(93) 1-(4-amidino-phenyl)-4-[4-(2-methoxycarbonyl-
ethyl)~phenyl)-3-methyl-3H-imidazol-2-~one hydrochloride

(94) 1-(4-amidino-phenyl)-4-(4-(2-methoxycarbonyl-
ethyl)-phenyl]-3-phenyl-3H~imidazol-2~one hydrochloride

(95) 1-(4-amidino-phenyl)-4-[4-(2-methoxycarbonyl-
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ethyl)-phenyl]-3H-imidazol-2-thione hydrochloride

(96) 1-(4-amidino-phenyl)-4-[4-(2-methoxycarbonyl-
ethyl)-phenyl]-3-methyl-3H-imidazol-2-thione
hydrochloride

(97) 1-(4-amidino~phenyl)-4-[4-(2-methoxycarbonyl-
ethyl)-phenylj-3~phenyl-3H-imidazol-2-thinne
hydrochloride

(98) 1-(4-amidino-phenyl)-4-[4-(2-methoxycarbonyl-
ethyl)-phenyl]-5-methyl-3-phenyl-~3H-imidazol-2-one
hydrochloride

(99) 1-(4-amidino-phenyl)-3,5-dimethyl-4-[4-(2-
methoxycarbonyl-ethyl)-phenyl]-3H~imidazol-2-one
hiydrochloride

(100) 1= (4~-amidino-phenyl)-4-[4-(2-methoxycarbonyl-
ethyl)-phenyl]-S-mefhyl-3H—imid§@$l-2-one hydrochloride
..E. ‘
(101) 4-(4'—aﬁidiqo-4-biphenylyl)-1-(2-methoxycarbonyl—
ethyl)-3H-imidazol*2-thione hydrochloride
|

(102) 4-(4’-amidino-4-biphenylyl)-i-(2-lmethoxycarbonyl-
ethyl)-3-methyl-3H-imidazol-2~-thione hydrochloride

(103) 4-(4’-amidino-4-biphenylyl)-1-(2-methoxycarbonyl-
ethyl)-3-phenyl-3H-imidazol-2-thione hydrochloride

(104) 4-(4’-amidino-4-biphenylyl)-1-(2-methoxycarbonyl-

ethyl)-3H-imidazol-2-one hydrochloricde

Melting point: 278~282°C (decomp.)

R; value: 0.30 (silica gel; methylene chloride/methanol
= 4:1)

(105) 4-(4’-amidino-4-biphenylyl)-1-(2-methoxycarbonyl-



- 130 -

ethyl)-3-methyl-3H-imidazol-2-one hydrochloride
Melting point: 258-260°C (decomp.)

R; value: 0.56 (silica gel; methylene chloride/ethanol =

4:1)

(106) 4-(4’'-amidino-4-biphenylyl)-1-(2-methoxycarbonyl-

ethyl) -3-phenyl-3H-imidazol-2-one hydrochloride

Melting point: 250-253°C

R; value: 0.55 (silica gel; methylene chloride/ethanol =
4:1)

(107) 1-(4-amidino-phenyl)-3-[4-(3-methoxycarbonyl-
propyl) -phenyl]-imidazolidin-2-one hydrochloride

(108) 1-(4-amidino-phenyl)=-3-[1-(2-methoxycarbonyl-
ethyl) -/ “iperidinyl)-imidazolidin-2-one hydrochloride

(109) 2-(44mmidino-4'-biphenylyl)-4-(2-methoxycarbonyl—

ethyl)-4H-1;2.14=triazol-3-one hydrochloride
. . A

A}

DR . A\
(110) 2-(4-amid£no~%’-biphenylyls-4-(2-methoxycarbonyl-
ethyl)-§-methyl-4K=i,2,4-triazol-3-one hydrochloride
.‘ v..\ '

(111) 4-(4«amidino~4'—biphenylylj~2-(2%methoxycarbonyl-
ethyl)-4H-1,2,4-triazol-3-one hydrochloride

(112) 4-(4-amidino-4‘-biphenylyl)-2-(2-methoxycarbonyl-
ethyl)-5-methyl-4H-1,2,4-triazol-3-one hydrochloride

(113) 1-[4-(2-methoxycarbonyl-ethyl)-phenyl]-3-(4-
methyl-amidino-phenyl)-imidazolidin-2-one

The iminoester is taken up in absolute methanol and
reacted with a 20-fold excess @f a methanolic
methylamine solution

(114) 1-(4-n-butylamidino-phenyl)-3-[4~-(2-
methoxycarbonyl-ethyl)=phenyl]~imidazolidin-2-one
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Prepared analogously to (113) with n-butylamine

(115) 1-(4-amidino-phenyi)-3-[4-(2-methoxycarbonyl-

ethyl) -phenyl]-4-nethyl-3H-imidazol-2-one hydrochloride

Melting point: 248°C (decomp.)

R; value: 0.40 (Reversed Phase Plate RP8; methanal/5%
sodium chloride solution = 6:4)

(116) 3-(4-amidino-phenyl)-1-(4-methoxycarbonyl-butyl)-

3H-imidazo([4,5-b]lpyridin-2-one dihydrochloride

R value: 0.34 (silica gel; methylene chloride/methanol
= 19:1)

(117) 4-(4-amidino-phenyl)-2-[4~-(2-methoxycarbonyl-

ethyl)-phenyl]-5-methyl-4H~-1,2,4-triazol-3-one

hydrochloride

Melting point: 273-275°C

R, value: 0.55 (silica gel; methylene chloride/methanol
e 2 "*’-35—%4,...: 1)

\

1}

\

(118) 2-(4-amid¥no-phenyl)-4-[4-(2-methoxycarbonyl-
ethyl)-phenylj-5-pethyl-4H-1,2,4-triazol-3-one
hydrochloride « '

Melting point: 272-274°C \

R; value: 0.27 (Reversed Phase Plate RP8; methanol/5%

sodium chloride solution = 6:4)

(119) 2-(4-amidino-phenyl)-5-ethyl=-4-[4-(2-

methoxycarbonyl-ethyl)-phenyl]-4H-1,2,4-triazol-3-one

hydrochloride

Melting point: above 250°C

R; value: 0.36 (Reversed Phase Plate RP8; methanol/10%
sodium chloride solution = 6:4)

Calc. x HCl: C 58.67 H 5.63 N 16.29 Cl 8.25

Found: 58.01 5.65 16.26 9.14

(120) 3-(4’-amidino-4-biphenylyl)-1-(2-methoxycarbonyl-
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ethyl)~3H-imidazo[4,5-b]pyridin-2-one-hydrochloride
R, value: 0.61 (silica gel; methylene chloride/methanol
= 8:2)

(121) 1-(4-amidino-phenyl)-3-(4-(2-ethoxycarbonyl-
ethyl)-phenyl]-3H-imidazol-2-one hydrochloride
Prepared from 1l-(4-cyano-phenyl)-3-[{4-(2-
methoxycarbonyl-ethyl)-phenyl]-3H~imidazol-2-one, whilst
the iminoester formesl as an intermediate product is
obtained by reacting with ethanolic hydrochloric acid.
R; value: 0.54 (Reversed Phase Plate RP8; methanol/5%
sodium chloride solution = 6:4)

(122) 3~(4-amidino-phenyl)—1-[4~(2—metho§ycarbonyl-
ethyl) -phenyl]}~4-methyl-3H~imidazol-2-one hydrochloride-
hydrate
Melting point: 95-100°C
R, value: 0.57 (silica gel; methylene chloride/methanol
. e e _,,,,-\-'.4:1) '
Wl \
(123) 2-(4-amidino-phenyl)-4-[4-(2-methoxycarbonyl-
ethyl)-phenylf—4H11,2,4-triazol-3-one derochloride
Melting point: 275%277°C
R, value: 0.55 (Reversed Phase Plate Rﬁe; methanol/5%
sodium chloride solution = 6:4)

(124) 4-(amidino-phenyl)-2-[4-(2-methoxycarbonyl-ethyl)-

phenylj-4H-1,2,4-triazol-3-one hydrochloride

Melting point: 289-291°C (decomp.)

R; value: 0.49 (Reversed Phase Plate RP8; methanol/5%
sodium chloride solution = 6:4)

(125) 1-[1-(4-amidino-phenyl)-4-piperidinyl]=-3-(2-

methoxycarbonyl-ethyl)-3H-imidazol~2-one hydrochloride

Melting point: above 275°C

RrQalue: 0.53 (Reversed Phase Plate RP8; methanol/10%
sodium chloride solution = 6:4)
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(126) 1-(4-amidino-phenyl)-3-[4-(2-methoxycarbonyl-

ethenyl) -phenyl]-3H-imidazol-2-one hydrochloride

Melting point: 253-264°C

R value: 0.28 (Reversed Phase Plate RP8; methanol/10%
sodium chloride solution = 6:4)

(127) 1-(4-amidino-phenyl)-3-[4~-(2-dibenzylamino-2-

methoxycarbonyl-ethyl) -phenyl]-3H-imidazol-2-one

hydrochloride

R; value: 0.37 (silica gel; methylene chloride/methanol/
conc. ammonia = 4:1:0.25)

(128) 1-(4-amidino-phenyl)-3-([4-(2-amino-2-

methoxycarbonyl-ethyl)"phenyl]—3H-imidazél—2-one

dihydrochloride

R; value: 0.18 (silica gel; methylene chloride/methanol/
conc. ammonia = 16:4:1)

(129) L« (4-amidino-phenyl)-3-([4- (2-d1methylam1no 2-
methoxycarbonyl ethyl) -phenyl]- &H-lmldazol 2-one

H.
(130) 1- (4-am1d1no-phpnyl) -3-{4- (z-methoxycarbonyl 1-
methoxycarbonylmethyl-ethyl)-phenyl] lmlda:alldln 2-one

\

(131) 1-(4-amidino-phenyl)-3-(3,4-bis-nethoxycarbonyl-
methyloxy-phenyl)-imidazolidin-2-one

(132) 1-(4-amidino-phienyl)=-3-[4-(2-methoxycarbonyl=-
ethyl-phenyl]-4-methyl-imidazolidin-2-one

(133) 1-(4-amidino-phenyl)=-3-[4-(2-methoxycarbonyl-2-
methyl-propyl)-phenyl)-imidazolidin-2-one

(134) 1-(4-amidino-phenyl)=-3-[4~(2-phosphono-ethyl)-
phenyl]-imidazolidin-2-one

(135) 1-(4-amidino-phenyl)=-3-(4=-[2=(0-methyl-phosphono) -
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ethyl]-phenyl]-imidazolidin-2-one

(136) 1-(4-amidino-phenyl)-3-[4-[2-(5-tetrazolyl)-
ethyl]-phenyl]-imidazolidin-2-one

(137) 1-(4-amidino-phenyl)-3-[4-(2-hydroxy-2-
methoxycarbonyl=-ethyl) -phenyl]-3H-imidazol-2-one

(138) 1-(4-amidino-phenyl)-3-[4-(2-methoxy-2-
methoxycarbonyl-ethyl)-phenyl]-3H-imidazol-2-one

(139) 2-(4-amidino-phenyl)-4-[4-(2-methoxycarbonyl-2-
methylprepyl)-phenyl]-5-methyl-4H-1,2,4~triazol-3-one

(140) 2-(4-amidino-phenyl)-4-[4-{2-phosphono-ethyl)-
phenyl]-5-methyl-4H-1,2,4~triazol-3~one

(141) 2-(4-amidino-phenyl)=-4-[4-[2~-(0-methoxy-
phosphono) -ethyl}-phenyl]-5-methyl-4H-1,2,4-triazol-3-

one Lo
" .\.‘ ’ ‘ \‘
\'\ .
(142) 2-(4-amidino-phenyl)-4-[4-(2-methoxycarbonyl-
ethyl]-phenyl)~-5-trifluoromethyl-4H~-1,2,4-triazol-3-one
\
(143) 2-(4-amidino-phenyl)-4-[4~-[2-methoxycarbonyl-

ethyl]-phenyl]-5-phenyl-4H~-1,2,4~-triazol~3-one

(144) 2~(4-amidino-phenyl)=-4-(4-(2-(5~-tetrazolyl)-
ethyl]-phenyl]-5-methyl-4H-1,2,4~-triazol-3-one

Example 3

1-(4’-Amidino-3=-methylsulphinyl-4-biphenylyl)-3-(2-
methoxycarbonyl-ethyl)~imidazolidin-2-one

Prepared from 1l=-(4’-amidino-3-methylthio-4-biphenylyl)-
3~ (2-methoxycarbonyl-ethyl)-imidazolidin-2-one by
oxidation with bromine in glacial acetic acid in the
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presence of sodium acetate at ambient temperature.
The following compounds are obtained analogously:

(1) 1-(4-amidino-2-methylsulphinyl-phenyl)-3-(4-(2-
methoxycarbonyl-ethyl)-phenyl]-imidazolidin-2-one

(2) 1-(4-amidino-phenyl)=-3-[4~(2-methoxycarbonyl-ethyl)-
2-methylsulphinyl-phenyl)-imidazolidin-2-one

(3) 1-(4-amidino-phenyl)-3-(2-methoxycarbonylmethyl-
sulphinyl-ethyl)-imidazolidin-2-one

Example 4

1-(4-Cyano-phenyl)-3-[2~(4-methoxycarbonyl-phenyl) -
ethyl]-imidazolidin-2-one

8.1 g of }-ﬁq:gxgno-phenyl)-3-[2-(4-methoxycarbonyl-
phenyl) -ethyl]}-3H-imidazol-2-one are dissolved in 750 ml
of ethyl acetateg and treated with hydrogen under 5 bar
in the presence'of 2 g of 10% palladium/charcoal for 2.5
hours at 50°cC. ‘Tﬁe catalyst is filteréd off, the
filtrate is evaporated down to about 100 ml, 100 ml of
tert.butylmethylether are added, the r%sulting mixture
is cooled in an ice/acetone bath and the precipitate
formed is filtered off then washed with tert.-
butylmethylether.
Yield: 6.4 g (79% of theory),
Melting point: 194-197°C
R; value: 0.63 (silica gel; methylene chloride/ethyl
acetate/cyclohexane = 3:1:1)

The following compounds are obtained analogously:

(1) 4-(4-amidino-phenyl)=-1-[4-(2-methoxycarbonyl-ethyl)-
phenyl)~-imidazolidin-2-one
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(2) 4-(4~amidino-phenyl)-1-[4-(2-methoxycarbonyl-ethyl) -
phenyl]-3-methyl-imidazolidin-2-one

(3) 4-(4-amidino-phenyl)-1-[{4-(2-methoxycarbonyl-ethyl)-
phenyl]-3-phenyl-imidazolidin-2-cne

(4) 1-(4-amidino-phenyl)-4~[4-(2-methoxycarbonyl-ethyl) -
phenyl)imidazolidin-2-one

(5) 1-(4-amidino-phenyl)=-4-[4-(2-methoxycarbonyl-ethyl)-
phenyl]-3-methyl-imidazolidin-2-one

(6) 1-(4-amidino-phenyl)-4~-[4-(2-methoxycarbonyl-ethyl)-
phenyl]-3-phenyl-imidazolidin-2-one '

(7) 4-(4’-amidino-4-biphenylyl)-1-(2-methoxycarbonyl-
ethyl)-imidazolidin-2-one

(8) 4-(4’-amidine=4-biphenylyl)-1-(2-methoxycarbonyl-
ethyl)-3-metbyl-im%dazolidin-z-Qné

BN |
(9) 4-(4'-ami&ino;4—biphenylyl)—l—(z-methoxycarbonyl—
ethyl)-3-phenyl~imidazolidin~2-one hydfochloride
The hydrochloride of the free acid is Qsed as starting
material and is reduced in methanol at 'ambient
temperature.
Melting point: 225-235°'C (decomp.)

(10) 1-(4-(4-amidino-phenyl)-cyclohexyl]-3-(2-
methoxycarbonyl-ethyl)-imidazolidin-2-one

{11) 1-[1l-(4-amidino~phenyl)«-4-piperidinyl)-3-(2-

methoxycarbonyl-ethyl)-imidazelidin-2-one hydrochloride

Dilute methanolic hydrochloric acid is used and the work

is done at ambient temperature.

Ry value: 0.47 (Reversed Phase Plate; methanol/10%
sodium chloride solution = 6:4)
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(12) 1-(4-cyano-phenyl)-3-[4-(2-methoxycarbonyl-ethyl) -

phenyl])-imidazolidin-2~one hydrochloride

Melting point: 160-162°C

R; value: 0.59 (silica gel; cyclohexane/ethyl acetate =
3:7)

(13) 4-(4’-amidino-4-biphenylyl)-1-(2-carboxy-ethyl)-3-
phenyl-imidazolidin=-2-one hydrochloride

The work is done in ethanol at ambient temperature.
Melting point: 236-240°C

(14) 4-(4’-amidino-4-biphenylyl)-1-(2-carboxy-ethyl)-3-

methyl-imidazolidin-2-one hydrochloride

The work is done in ethanol at ambient témperature.

R; value: 0.55 (Reversed Phase Plate RP18; methanol/5%
sodium chloride solution = 61:4)

(15) 4-(4’-amidino-4-biphenylyl)-1-(2-carboxy-ethyl)-

imidazolidin-2~one hydrochloride

The work is done in(ethanol at hmﬁient tamperature.

R; value: 0.61 (Reversed Phase P&ate RP18; methanol/5%
" sodium chloride solution = 6:4)

) N

(16) 4-(4-amidino-phenyl)-1-[4-(2-carbéxy—ethyl)-
phenyl)-3-methyl-imidazolidin-2-one hydrochloride
The work is done in dioxane/water (= 1:1).
Melting point: 208-210°C

(17) 1-(4-amidino-phenyl)=3-[4~(2~amino=-2=-

methoxycarbonyl-ethyl) -phenyl]-imidazolidin-2~one

dihydrochloride

The work is done in methdnol at ambient temperature.

R; value: 0.37 (silica gel; methylene chloride/
methanol/conc. ammonia = 8:14:1)

(18) 1~(4=-amicdino=-phenyl)=3=[4~(2=-amino«2~carboxy=-
ethyl)=phenyl)-imidazolidin-2~-one
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Melting point: 295°C (decomp.)
R; value: 0.07 (silica gel; methylene chloride/methanol/
conc. ammonia = 8:4:1)

Example 5

A~ (4-Ethoxycarbonylamidino-phenyl) =3-(4=-(2~
ethoxycarbonyl-ethyl) -phenyl]-3H-imidazol=2-one

At ambient temperature, 10 ml of 0.2N sodium hydroxide
solution are added dropwise, with vigorous stirring, to
a mixture of 0.3 g of 1-(4-amidino-phenyl)-3-[4-(2~
ethoxycarbonyl-ethyl) -phenyl)=3H-inidazol-2-one
hydrochloride, 0.07 ml of ethyl chloroformate and 40 ml
of methylene chloride. After stirring for 0.5 hours at
ambient temperature the methylene chloride phase is
sgparapeq off ,and evaporated to dryness.

Yield: 0.25 g (90% of theory),.

R; value: 0.48'stiﬂica gel; meﬁhylene chleride/methanol

= 15:1)
\
Calc.: C 63.99 °H 5.82 N 12.44 !
Found: 64.11 5.98 12.35

\
t
The followiilg compounds are obtained analogously:

(1) 1=-(4-methoxycarbonylamidino-phenyl)=3-[4=(2~

methoxycarbonyl-ethyl) -phenylj-imidazolidin-2~one

Melting point: above 260°C

R; value: 0,73 (silica gel; methylene chloride/methano.
e 95:5)

(2) 1=-(4-benzyloxycarbonylamidino~phenyl)=3={4=(2~
methoxycarbonyl=ethyl) ~phenyl)=-imidazolidin=2-one

(3) 1-(4-isopropylecarbonylamidino-phenyl)=3={d=(2-
mathoxycarbonyl=ethyl)-phenylj=-imidazolidin-2-one
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(4) 1-(4-isobutyloxycarbonylamidino~phenyl)=3-(4-(2~
methdxycarbonyl-ethyl) ~-phenyl]-imidazolidin-2-one

(5) 1l-(4-ethoxycarbonylamidino-phenyl)=3={4-=(2-
methoxycarbonyl-ethyl) -phenyl)-imidazolidin-2-~one

(6) 4-(4-methoxycarbonylamidino-phenyl)-2=[4-(2~

methoxycarbonyl-ethyl)-phenyl]-4H-1,2,4~triazol-3-one

Melting point: 296-298°C

R; value: 0.46 (silica gel; methylene chloride/methanol
= 15:1)

(7) 4-(4=(2~isopropyloxycarbonyl-ethyl)-phenylj=2-(4~
methoxycarbonylamidino-phenyl)-S—methyl-hﬂ-l,z,d-
triazol-3-one
Melting point: 175-188°C (decomp.)
Ry value: 0.28 (silica gel; methylene chloride/methanol
= 95:5)

(8) 1- (4-methoxycarbonylamidino phenyl)-s (4=(2~
methoxycarbonylhethyl)-phenyl] 3H-imidazol -2=-one
Melting point: abgve 260°C

R; value: 0.27 (silica gel; methylenc chloride/mcthanol

= 95:5) ‘
Calc.: C 62.55 H 5.25 N 13,26 !
Found: 62.24 5.33 13.45

(9) 1-(4=-ethoxycarbonylamidino=-phenyl)=3=(4= (2=

ethoxycarbonyl=-ethyl) ~phenylj-imidazolidin-2-one

Melting point: above 335°C

Ry value: 0.49 (silieca gel; methylene chloride/metbanol
2 15:1)

(10) 2=(4-methoyycarbonylamidino-phenyl)=3-{4=(2=
mathoxycarbonyl ~ethyl) -phenyl)=5-nmethyl=-44=1,2,4=
triazol=3-one

Melting point: 211=213°C (decomp.)
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R; value: 0.54 (silica gel; methylene chloride/methanol
= 15:1)

(11) 2-(4-methoxycarbonylamidino-phenyl} »3-[4~(2-

methoxycarbonyl-ethyl)-phenyl)-4H-1,2,4~triazol-3-one

Melting point: above 340°C

R; value: 0.45 (silica gel; methylene chloride/methanol
= 15:1)

(12) 1-(4-methoxycarbonylamidino-phenyl)=3«[4~(2-

methoxycarbonyl-ethyl)~-cyclohexyl]-imidazolidin-2-one

R; value: 0.29 (Reversed Phase Plate RP8; methanol/5%
sodium chloride solution = 6:4)

(13) 1=-(4-methoxycarbonylamidino-phenyl)=3-[4~(2-

methoxycarbonyl-ethyl) -phenyl)-imidazolidin~2,4-dione

Melting point: 250°C (decomp., sintering from 198°C)

R; value: 0.45 (silica gel; ethyl acetate)

calc.: ™~ C-6Q.29-*H 5,06 N 12.78 ‘

Found: 60.18 ' 5.12 12.3%

(14) 1-(4-methoxygarbonylamidino—pheny})-3-{4-(2~

methoxycarbonylhe@hyl)-phenyl]-a-methyl—aﬂ-imidazol-z-

one \

Melting point: 212-213°C !

R; value: 0.58 (silica gel; methylene chloride/methanol
2 9:1)

(15) 1=(4-cthoxycarbonylamidino-phenyl)=3=(4=(2=

methoxycarbonyl=-cthyl) -phenyl)=4=-methyl~3H-imidazol=-2~

one

Melting point: 198-199°C

Ry value: 0.58 (silica gel; methylene chloride/methanol
= 931)

(16) 2=(4-methoxycarbonylamidino=-phenyl) =5=(4= (2~
mathoxycarbonyl~ethyl)-phenyl]=3,4-dihydro=-2H,5H-1,2,5=



- 141 -

thiadiazole-1,1-dioxide

Melting point: above 275°C

R, value: 0.23 (silica gel; methylene chloride/methanol
= 100:3)

(17) 2-(4-ethoxycarbonylamidino-phenyl)=-5=-(4-(2-

methoxycarbonyl-ethyl) -phenyl)-3,4-dihydro-2H,5H~1,2,5~-

thiadiazole=-1,1-dioxide

Melting point: above 275°C

R; value: 0,22 (silica gel; methylene chloride/methanol
= 100:3)

(18) 4-[4-(2~isobutyloxycarbonyl-ethyl)-phenyl]-2-~(4-
methoxycarbonylamidino—phenyl)-5-methyl-4H-1,2,4-
triazol-3-one

Melting point: 24u-201°C

R, value: 0.43 (silica gel; methylene chloride/methanol

= 95:5)
Calc.: "C 62.62--*H 6.09 N 14.60
Found: ~ 62.77  '6.20  14.8B

Example 6 '
\

1-(4-Amidino-phenyl)-3-(4-(z-butyloxycakbonyl-ethyl)~

phenyl)-imidazolidin-2-one hydrochloride

Prepared from 1-(4-amidino-phenyl)=3-[4=(2-
methoxycarbonyl-cthyl)~-phenyl]=-imidazolidin-2-one
hydrochloride by stirring with saturated butanolic
hydrochloric acid for three days at ambient temperature.

The following compound is obtained analogously:
f1) 1=(4~amidino=-phenyl)=3-[4~[2=-(2~phenyl-

ethyloxycarbonyl)~ethyl)=phenyl)-imidazolidin=-2-one
hydrochloride
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Example 7

1-(1-Amidino-4-piperidinyl)-3-[4~(2-methoxycarbonyl-
ethyl)-phenyl]-imidazolidin-2-one

Prepared from 1-[4-(2-methoxycarbonyl-ethyl)-phenyl]-3-
(4-piperidinyl)-imidazolidin-2-one and S-
ethylisothiourea-hydrobromide by heating to 100°C for
four hours in dimethylformamide in the presence of
sodium carbonate.

Example 8
1-(4-Aminomethyl-phenyl) -3~ (4-methoxycarbonylmethyloxy-
phenyl)-imidazolidin~2-one hydrochloride

2 g of 1-(4-cyano-phenyl)-3-(4-methoxycarbonylmethyloxy-

phenyl)-imidazolidin-2-one are treated with 5 bars of

hydrogen for 8 hcurs at amblent .temperature in a

mixture of 40. ml oQ mathanol anq 4 ml of methanolic

hydrochloric ac1d in the presence of 0.5 g of 10%

pallad;um/charcoalc 200 ml of methanol and 50 ml of

water are added and the mixture is filtered while hot.

The product crystallises out on coolinﬁ.

Yield: 1.38 g (62% of theory),

Melting point: above 250°C

R, value: 0.40 (Reversed Phase Plate RP8; methanol/5%
sodium chloride solution = 6:4)

Calc. x HCl: C 58.24 H 5.66 N 10.72 Cl 9.05

Found: 58.04 5.65 10.92 9.57

The following compounds are obtained analogously:

(1) l-(4-aminomethyl-phenyl)=-3-[4-(2-mmethoxycarbonyl-
etth)-pheny]]~3,4,5,G-tetrahydro—1H~pyrimidinn2-one
hydrochloride

Melting point: 272-274°C (decomp.)
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R; value: 0.30 (silica gel; toluene/dioxane/methanol/
conc. ammonia = 2:5:2.1)

(2) 1-(4-aminaomethyl-phenyl)-3-{4~-(2-methoxycarbonyl-

ethyl)-phenylj-imidazolidin-2-one hydrochloride

Melting point: above 250°C

R; value: 0.47 (silica gel; toluene/dioxane/methanol/
conc. ammonia = 4:10:4:1)

Calc. x HCl: C 61.61 H 6.20 N 10.78 Cl 9.09

Found: 61.30 G:29 10.88 9.12

(3} 1-[4-(2-amino-2-methoxycarbonyl-ethyl)-phenyl]-3-(4-
aminomethyl-phenyl)-imidazolidin-2-one dihydrochloride
R; value: (.66 (silica gel; methylene chioride/methanol/

conc. ammonia = 16:4:1)

(4) 1-[4-(2-amino-ethyl)-phenyl]-3-(4-methoxycarbonyl-

methyl-phienyly-imidazolidin-2-one

The work .is-done-at 40°C

Melting poingz.fboYe 250°C f\

R; value: 0.31 Ysilica gel; toluene/dioxane/methanol/
" copc. ammonia = 4:10:4:1)

b
'

(5) 1-(4-aminomethyl-z-methyl-phenyl)-§~[4-(2-

methoxycarbonyl-ethyl)-phenyl]-imidazoiidin-z-one

Melting point: above 275°C

R; value: 0.38 (Reversed Phase Plate RP8; methanol/5%
sodium chloride solution = 6:4)

(6) 3=(4-aminomethyl-phenyl)-1-{4~(2-methoxycarbonyl-
ethyl)-phenyl]-4-methyl-3H-imidazol-2-one

(7) 1~(4’-aminomethlyl-4-biphenylyl)-3-(2-
methoxycarbonyl=~ethyl)-imidazolidin-2-one

(8) 1-(4-aminomethyl-3-fluoro-phenyl)-3-{4-(2-
methoxycarbonyl-ethyl) -phenyl)-imidazolidin-2-one
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(9) 1-(4-aminomethyl-phenyl)=-3-[3-(2-methoxycarbonyl-
ethyl) -phenyl]-imidazolidin-2-one

(10) 1-(4-aminomethyl-phenyl)-3-[4-(2-methoxycarbonyl-1-
methoxycarbonylmethyl-ethyl) -phenyl]-imidazolidin-2-one

(11) 4-(4-aminomethyl-phenyl)=-2-[4-(2-methoxycarbonyl-
ethyl)-phenyl]-4H-1,2,4-triazol-3-one

(12) 1-[4-(2-amino-ethyl)-phenyl]-3-[4~ (2~

methoxycarbonyl-ethyl)~phenyl]-imidazolidin-2-one

Melting point: above 200°C

R, value: 0.63 (Reversed Phase Plate RP8; glacial
acetic acid/water = 1:i}

(13) 1-{4-(1l-amino-2-methyl-2-propyl)-phenyl)«3-[4-(2-
methoxycarbonyl-ethyl) -phenyl)-imidazolidin-2-one

(14) 2-(4-aminomethyl-phenyl)-4- [4 (2-methoxycarbonyl-
ethyl)»phenyl] S—methyl 4H-1, 2“4 ~triazol-3~one
W
(15) 1-{4- (2-am1no-ethy¢)-phenyl] -3~ (4—methoxycarbonyl-
methyloxy- phenyl) imidazelidin-2-one _
\

(16) 1-([3-(2-amino-ethyl)-phenyl]-3-(4-methoxycarbonyl-
ethyl)-phenyl)-imidazelidin-2-one-hydrochloride
The starting 1-(3~-cyanomethyl-phenyl)-3-[4-(2-
methoxycarbonyl-ethyl)-phenyl)-3H-imidazol-2-one was
reduced in a mixture of 50 ml of dioxane, 10 ml of
methanol and 1 ml of methanolic hydrochloric acid
melting point: above 260°C
R; value: 0.29 (Reversed Phase Plate RP8; methanol/5%

sodium chloride solution = 6:4)

(17) 1-(4-aminomethyl-cyclohexyl)-3-[4-(2~
methoxycarbonyl-ethyl) -phenyl]~imidazolidin-2-one
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Example 9

1-[2-(4-Amidino~phenyl)-2-hydroxy-ethyl]-3-(3-
methoxycarbonyl-propyl)-imidazolidin-2-one

Prepared by reduction of 1-{(4-amidino-phenyl)-
carbonylmethyl]-3-(3-methoxycarbonyl-propyl) -
imidazolidin-2-one hydrochloride with sodium borohydride
in methanol at 0-5°cC.

Exanple 10

1-(3-Guanidino-phenyl) -3-[4-(2-methoxycarbonyl-ethyl)-
phenyl)-imidazolidin-2-one hydrochloride:

Prepared from l-(3-amino-phenyl)=-3-[4-(2-
methoxycarbonyl-ethyl)-phenyl]-imidazolidin-2-one
hydrochloride by refluxing for three hours with

cyanamide in dioxanc.
Bl LT R WY 4 .

Example 11 o } E\
't
1-(4'-Cyano-4;biphenylyl)-3—(z—methoxycarbonyl—ethyl)-
imidazolidin-2-one _
!
2 g of 1-(2-carboxy-ethyl)=-3-(4’-cyano-4-biphenylyl)-
imidazolidin-2-one are suspended in 150 ml of methanonl,
6 ml of concentrated methanolic hydrochloric acid are
added and the mixture is stirred for 16 hours at ambilent
temperature. The precipitate is filtered off and
purified by column chromatography on silica gel (eluant:
methylenhe chloride/ethyl acetate = 9:1).
Yield: 0.5 g (23% of theory),
Melting point: 150-155°C
R; value: 0.50 (silica gel; methylene chloride/ethyl
acetate = 9:1)

The following compounds are obtained analogously:
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(1) 1-(4’-cyano-3’-fluoro-4-biphenylyl)-3-(2-
methoxycarbonyl-ethyl)-imidazolidin-2-one

(2) 1-(3’-chloro-4’-cyano-4-biphenylyl)-3-(2-
methoxycarbonyl-ethyl)-imidazolidin-2-one

(3) 1-(4’-cyano-3-methoxy-4-biphenylyl)-3-(2-
methoxycarbonyl-ethyl)-imidazolidin-2-one

(4) 1-(4’-cyano-3-methylthio-4-biphenylyl)-3-(2-
methoxycarbonyl-ethyl)-~imidazolidin-2-one

(5) 1-(4’-cyano-2,3-dimethyl-4-biphenylyl)-3-(2-
methoxycarbonyl-ethyl)-imidazolidin-z-oné

(6) 1-[4-(5-cyano-2-pyridyl)-phenyl]-3-(2-
methoxycarbonyl-ethyl)-imidazolidin-2-one

(7) l—f4—(5rcyang;2-pyrazinyl)—phgnyl]-B—(z-
methoxycarbonyl-et%yl)-imidazoridin-z-one
T A
DU
(8) 1—[4-(5-c§ano?2-pyrimidinyl)-phenyl]-s-(z-
methoxycarbonyl?eﬁhyl)-imidazolidin-z-one
\

(9) 1-[6-(4-cyano-phenyl)-3-pyridazinyl]}-3-(2-
methoxycarbonyl-ethyl)-imidazolidin-2-one

(10) 1-[2-(4-cyano-phenyl)=5-pyrimidinyl]-3-(2-
methoxycarbonyl-e#hyl)-imidazolidin-2-one

(11) 2-(4-amidino-phenyl)=-4-(4-(2-isopropyloxycarbonyl-

ethyl) -phenyl]-5-methyi-4H-1,2,4-triazol-3-one

hydrochloride

Isopropanolic hydrochloric acid is used

Melting point: 255-257°C

R; value: 0.32 (Reversed Phase Plate RP8; methanol/5%
sodium chloride sc¢lution = 6:4)
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(12) 2-(4-amidino-phenyl)-4-[4-(2-isobutyloxycarbonyl-

ethyl)-phenyl]-5-methyl-4H-1,2,4-triazol-3-one

hydrochloride

Melting point: above 250°C

R, value: 0.22 (Reversed Phase Plate RP8; methanol/5%
sodium chloride solution = 6:4)

Calc. x HCl: C 60.32 H 6.16 N 15.29 Cl 7.74

Found: 60.19 H 6.28 N 15.37 Cl 7.78

(13) 2-(4-amidino-phenyl)-5-ethyl-4-[4-(2-isopropyloxy-
carbonyl-ethyl)-phenyl]-4H-1,2,4~-triazol-3-one
Melting point: above 250°C
R; value: 0.27 (Reversed Phase Plate, RP8; methanol,
5% sodium chloride solutién = 6:4)

(14) 1-(4-amidino-phenyl)-3-[4-(2-isoprop; loxycarbonyl-
ethyl)-phenyl]-4-methyl-3H-imidazol-2-one
Melting point: 246-249°C
R, value: 0.34-2(Reversed Phase Pl?te, RP8; methanol/

5% stium chlorfd$ solution = 6:4)

W
(15) 4—(4-am{dinq-phenyl)ﬂz-[4-(2—isopropyloxycarbonyl-
ethyl)-phenyl]-4H;h,2,4-triazol—3-one

\

(16) 1-(4—amidino—pheny1)-3—[4-(z-isoﬂropyloxycarbonyl—
ethyl) ~-phenyl)]-imidazolidin-2-one

(17) 1-(4-amidino-phenyl)=-3-(4-(2-isopropyloxycarbonyl-
ethyl) -phenyl]-3H-imidazol~2-one
Melting point: above 250°C
R, value: 0.28 (Reversed Phase Plate, RP8; methanol/
5% sodium chloride solution = 6:4)

(18) 1=-(4-amidino-phenyl)-3-[4-(2-isopropyloxycarbonyl-
ethyl) -phenyl)=~imidazolidin-2,4-dione

Melting point: above 250°C

R, value: 0.37 (Reversed Phase Plate, RP8; wmethanol/
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5% sodium chloride solution = 6:4)



- 149 -

Example 12

1-(2-Carboxy-ethyl)-3-(4'-cyano-4=iuiphenylyl) -
imidazolidin-2-one

3.4 g of 1-(3-buten-1-yl)-3~-(4’/-cyano-4-biphenylyl) -
imidazolidin-2-one are dissolved in a mixture of 20 ml
of methylene chloride and 20 ml of acetonitrile and
25 mg of ruthenium trichloride trihydrate are added. A
mixture of 16 g of sodium metaperiodate and 65 ml of
water is added and stirred for 2.5 hours. Then 100 ml
of methylene chloride and 20 ml of water are added, the
phases are separated and the aqueous phase is washed
several times with methylene chloride. The combined
organic phases are evaporated down and the powdery
residue is used as it is without any further
purification.
Yield: 2 g (56% of theory),
R,yalug:‘pv}{d}ﬁilica gel; cyclohexane/ethyl acetate =

1:1) N

\

. ! :
Ve " ‘

The following«cémpounds are obtained analogously:

. '
1 \

(1) 1—(2-carboxy-ethyl)-3-(4'-cyano—3'Tfluoro~4~
biphenylyl)-imidazolidin-2-one \

(2) 1-(2-carboxy-ethyl)=-3-(3’/-chloro-4’/-cyano-4-
biphenylyl)~imidazolidin-2-one

(3) l1-(2-carboxy-ethyl)-3-(4’-cyano-3-methoxy-4-
biphenylyl)-imidazolidin-2-one

(4) 1-(2-carboxy-ethyl)-3-(4’-cyano-3-methylthio-4-
biphenylyl)~imidazolidin-2-one

(5) 1-(2-carboxy=-ethyl)=3<(4’-cyano-2,3-dimethyl-4-
biphenylyl)=-imidazolidin-2-one
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(6) 1-(2-carboxy=-ethyl)-3-[4-(5-cyano-2-pyridyl)-
phenyl]-imidazolidin-2-one

(7) 1-(2-carboxy-ethyl)-3-[{4-(5-cyano-2-pyrazinyl)-
phenyl]-imidazolidin-2-one

(8) 1-(2-carboxy-ethyl)-3-[4-(5-cyano-2-pyrimidinyl) -
phenyl]-imidazolidin~2-one

(9) 1-(2-carbuxy-ethyl)-3-[6-(4-cyano-phenyl)-3-
pyridazinyl]-imidazolidin-Z=cne

(10) 1-(2-carboxy-ethyl)-3-[2-(4-cyano-phenyl)-5-
pyrimidinylj-imidazolidin-2-one '

Example 13

1-(4'~-Cyanos4~biphenylyl)-3-methoxycarbonylmethyl-

imidazolidin-2-one " *

! B
4 g of 1-(4'-cyéno-4-biphenylyl)-imidazolidin-z-one are
dissolved at SO{CEin 150 ml of dimethylformamide and
0.73 g of a 95% suspension of sodium hydride in oil is
added in batches thereto. The mixture {is allowed to
cool to ambient temperature, then a solution of 1.7 nl
of methyl bromnacetate in 15 ml of dimethylformamide is
added dropwise thereto and the mixture is stirred for 64
hours at ambient temperature. The reactisn mixture is
poured onto 300 ml of water. The precipitate formed is
purified by column chromatography (silica gel; methylene
chloride/ethyl acetate = 9:1).
Yield: 3.2 g (63% of theory),
R, value: 0.54 (silica gel; cyclohexane/jethyl acetate =
1:2)

The following compounds are obtained analogously:
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(1) 1-(4’-cyano-4-biphenylyl)-3-methoxycarbonylmethyl-

3,4,5,6-tetrahydro-1H-pyrimidin-2-one

Melting point: 145-150°C

R; value: 0.28 (silica gel; cyclohexane/ethyl acetate =
1:2)

(2) 1-[2-(4'’~cyano-4-biphenylyl)-ethyl]-3~-

methoxycarbonylmethyl=3H-benzimidaz®nl-2-one

Potassium tert.butoxide is used as pase. The 4-cyano-

4’ -(2-iodoethyl) ~biphenyl used is obtained from 4-(2-

bromoethyl) -4/ -cyano-biphenyl by reacting with sodium

iodide in acetone at ambient temperature.

R; value: 0.89 (silica gel; methylene ch}oride/methanol
= 95:5)

(3) 1-[2-(4’-cyano-4-biphenylyl)=~-ethyl]-3-
methoxycarbonylmethyl-imidazolidin-2~one

(4) 2- (4'—cyan0a4-biphenylyl)w‘-(z ¢thoxycarbonyl=
ethyl) -3, 4-d1hydro-2H 5H-1,2, Sdthladlazoxe—l 1~dioxide
The work is doné in dlmethylforﬁamlde with potassium
tert.butoxide’ and, 1-bromo-2~chloro-g¢thane as alkylating
agents v
Melting point: 183-185°C \
|

(5) 1-(4-cyano-phenyl)-3-(4-ethoxycarbonyl-butyl)-
imidazolidin~-2-one
R, value: 0.62 (silica gel; cyclohexane/ethyl acetate =

1:3)

(6) 3-(4-cyano=phenyl)=-1-(4-ethoxycarbonyl-butyl)-3H-

imidazo[4,5~b)pyridin-2~one

R; value: 0.78 (silica gel; methylene chloride/methanol
= 911)



- 152 -

Example 14

1-(4’-Cyano-4-biphenylyl) -3~ (2-ethoxycarbonyl-ethyl) -
3,4,5,6-tetrahydro-1H-pyrimidin-2-one

1.9 g of N-(4'’-cyano-4-biphenylyl)~-N-(3-methane-

sulphonyloxy-propyl)-N’~(2=-ethoxycarbonyl-ethyl) -urea

are dissolved in 2 ml of dimethylformamide, 0.18 g of a

55% suspension of sodium hydride in oil is added thereto

at ambient temperature and the mixture is stirred at

ambient temperature for 2 hours. 20 ml of water are

added and the precipitate formed is purified by column

chromatography (silica gel; ethyl acetate).

Yield: 1.0 g (64% of theory), '

Melting point: 137-138°C

Ry value: 0.57 (silica gel; cyclohexane/ethyl acetate =
1:5)

The following compounds are obtained analogously:

(1) 1-(4-cyahoﬁpheﬁyl)-3-(4-(zéﬁethoxycarbonyl-ethyl)-

phenyl]-imidazoligin~2-one

Melting point: 180-162.5°C ‘

R; value: 0.59 (silica gel; cyclohexang/ethyl acetata =
3:7) |

(2) 1-(4-cyano-phenyl)=-3-{4-(2-methoxycarbonyl~ethyl)-

phenyl]=-3,4,5,6~tetrahydro~1H-pyrimidin-2~one

Melting point: 149-152°C

R; value: 0.25 (silica gel; cyclohexane/ethyl acetate =
1:1)

(3) 1l-(4~cyano-3-fluoro=-phenyl)=3~-[(4=(2-methoxycarbonyl=-
ethyl)=phenylj-imidazolidin-2-one

(4) 1=(3=chloro: \-cyano-phenyl)=3~(4=(2=-methoxycarbon'l-
ethyl)-phenyl]-inidazolidin=-2-one
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(5) 1-(4-cyano-2-methylthio-phenyl)=-3~-(4-(2-
methoxycarbonyl-ethyl) -phenylj-imidazolidin-2-one

(6) 1-(4-cyano-2-methyl-phenyl)=-3~{4~(2-methoxycarbonyl-
ethyl) -phenyl)~-imidazolidin-2-one

(7) 1-(4-cyano-2-methoxy-phenyl)=3-[(4~(2=-
methoxycarbonyl-ethyl) -phenyll-imidazolidin-2~one

(8) 1-(4-cyano-phenyl)-3-[2-fluoro=-4-(2-methoxycarbonyl-
ethyl) -phenyl)-imidazolidin-2-one

(9) 1-{2-chloro-4-(2-methoxycarbonyl-ethyl)=-phenyl]=-3-
(4-cyano-phenyl)-imidazolidin-2~-one ‘

(10) 1-(4-cyano~phenyl)-=3-[2-methoxy-4~ (2~
mathoxycarbonyl-cthyl) -phenyl]~-imidazolidin-2~one

(11) 1-(4-cyano~phenyl)=-3-|4~(2-methoxycarbonyl-cthyl)=-
z-methyl-phenyl]~im}dazolidin-2;pﬁe
T !

A%
’

(12) 1-(4-cyaﬁb-phpnyl)-3-[4—(2-methoxycarbonyl*@thyl)—
2=-methylthio-phenyl)=-imidazolidin=2z~-one

|
(13) 1-(4=-cyano-phenyl)-3-(5~(2-methoxytarbonyl-cthyl)-
2=-pyridyl)=-imidazolidin=2-one

(14) 1-(4=cyano=-phenyl)=3=(4~(2-methoxycarbonyl-cthyl)=-
cyclohexyl)-imidazolidin=2~one

(15) 1-(4=~cyano~-phenyl)=3=-(4-methoxycarbonylmethyloxy-
phenyl) ~imidazolidin-2~one

(16) 1-(4=tert.butyloxycarbonylmethylthio=phenyl)-3=(4~
cyano=phenyl)-imidazolidin-2-one
Melting point: 169=171°C
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(17) 1-(4-cyano-phenyl)-3-[4-(3-methoxycarbonyl-2-
methyl-2-propyl) -phenyl]-imidazolidin-2-one

Sodium iodide is added and potassium tert.butoxide is
used as base.

Melting point: 177-179°C

(18) 1l-(4-cyano-phenyl)-3-[2-(4-ethoxycarbonyl-phenyl) -
ethylj)-imidazolidin-2-one

(19) 1-(4-cyano-phenyl)-3-[4-(2-methoxycarbonyl-
ethenyl)-phenyl]-imidazolidin-2-one

(20) 1-(%-cyano-2-pyridyl)-3-[4~(2-methoxycarhonyl-
ethyl)-phenyl)-imidazolidin-2-one ‘

(21) l-(4-=cyano-phenyl)-3-[{4-(3-methoxycarbonyl-propyl) -
phenyl]-imidazolidin-2-one

(22) l1-(4=cyanomethyl-phenyl)-3-(4-methoxycarbonyl-

methyl) -phenyl]-imidazolidin-2-ane

The ilodide [RrVélué: 0.66 (siliéa gel; cyclohexane/ethyl

acetate = 3:7)] obtained from the corrgsponding mesylate

is used. «

Melting point: 157-160°C \

Ry value: 0.30 (silica gel; cyclohexane/ethyl acetate =
4:6)

Example 15

1=(4’=Cyano=-4=biphenylyl) -3~ (2-cthoxycarbonyl=-ecthyl) -3H=
imidazol=-2~one

A mixture of 2.8 g of N=(4/=cyano~4=-biphenylyl)-N-(2,2=-
diethoxy=ethyl) =N/~ (2=ethoxycarbonyi-ethyl)-urea, 2.8 ml
of 2N hydrochloric acid and 28 ml of ethanol is refluxed
for 45 minutes. The reaction mixture is cooled to 0°C,
the product precipitated is suction filtered and washed
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with ethanol at o°cC.

Yield: 1.4 g (63% of theory),

Melting point: 140-142°C

R, value: 0.40 (silica gel; cyclohexane/ethyl acetate =
1:1)

The following compounds are obtained analogously:

(1) 1-[4-(4-cyano-phenyl)-cyclohexyl]-3-(2-
ethoxycarbonyl-eihyl)-3H~-inidazol-2-one

(2) 1-(4-cyano-phenyl)-3-[4-(2-methoxycarbonyl-ethyl) -
phenyl]-3H-imidazol-2-one

The wor). is done with methanolic hydrochioric acid.
Melting point: 153-155°C

(3) 1-(4-cyano-phenyl)-3-(2-(4-methoxycarbonyl-phenyl) -
ethyl]-3H~-imidazol-2-one

Melting- point:~181-183°C
1

1

N A
(4) 1-[1-(4-cyéﬁo-ghenyl)-4-pipéridinyl]-3—(2—
ethoxycarbonyi-ethyl)—3H-imidazol-2-on§
Meltipy point: 153-155°C .
\
(5) 1-(4—cyano-phenyl)—3-[4-(2-methoxydarbonyl-ethenyl)—
phenyl]-3H-imidazol-2-one
Melting point: 210-212°C
R; value: 0.76 (silica gel; methylene chloride/ethyl
acetate = 9:1)

(6) 1-(4-cyano-phenyl)-3-[4~-(2-dibenzylamino-2-methoxy-

carbonyl-ethyl)-phenvl]-3H-imidazol-2-one

R value: 0.40 (silica gel; cyclohexane/ethyl acetate =
2:1)

(7} 1-[4-(2-amino-2-methoxycarbonyl-ethyl)~phenyl]=3-(4-
cyano-phenyl)-3H~-imidazol-2-one hydrochloride
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R; value: 0.82 (silica gel; methylene chloride/methanol/

conc. ammonia = 16:4:1)
Example 16

1-(4’-Cyano-4-biphenylyl)-3-(2-ethoxycarbonyl-ethyl) ~
imidazolidin-2,4-dione

5 g of N--(tert.butyloxycarbonyl-methyl)-N-(4‘-cyano-4-
biphenylyl) —-N’-(2-ethoxycarbonyl-ethyl)-urea are
dissolved in 30 ml of methylene chloride, 3C ml of
trifluoroacetic acid are added and the resulting mixture
is stirred at ambient temperature for 16 hours. It is
evaporated to dryness, digested with water and the
precipitate is recrystallised from tert.butyl-
methylether/ethyl acetate = 1:1.3.
Yield: 2.9 g (55% uf theory),
Melting point: 177-178°C
R, value: 0.§7ﬁd£§ilica gel; methylene chloride/ethyl

- acetate = 7:1) ;\‘

w / '|

The following "compound is obtained analogously:

(1) 1-(4-aminomethyl-phenyl)-3-[4-[2-(5-tetrazolyl)-
ethyl]-phenyl]-imidazolidin-2-one |

Example 17

1-(3-Bromo-4'-cyano-4-biphenylyl)-3-(2-methoxycarbonyl-
ethyl)-imidazolidin-2-one

Prepared by reacting 1-(4’-cyano-4-biphenylyl)-3-(2-
methoxycarbonyl-ethyl)-imidazolidin-2-one with bromine
in glacial acetic acid at ambient temperature.
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Example 18

1-(4-Amidino-phenyl) -3- (methoxycarbonylmethylsulphonyl-
phenyl)-imidazolidin-2-one

2.1 g of 1-(4-amidino-phenyl)-3-(methoxycarbonylmethyl-
thio-phenyl)-imidazolidin-2-one are suspended in 10 ml
of formic acid, 1.3 ml of 30% hydrogen peroxide are
added and the mixture is stirred at ambient temperature
for 16 hours. The precipitate formed is filtered off
(see Example (2)), excess peroxide is destroyed by the
addition of sodium bisulphite solution and the remainder
is evaporated down in vacuo. The residue is extracted
by boiling with a mixture of 100 ml of methylene
chloride and 60 ml of methanol. The solution obtained
is evaporated down and the residue is purified by column
chromatography (silica gel; methylene chloride/methanol
= 9:1). In addition to 1 mol of water the product
contains 0.5 mol of hydrochloric acid and 1 mol of
formic acid. - v

Yield: 0.25 g (10% bf theory) "\
R; value: 0.43“(éi%ica gel; methylene chloride/methanol =
8:2) PR

1

The following compounds are obtained anélogously:

(1) 1-(4-cyano-phenyl)-3-(4-(2-methoxycarbonyl-ethyl)-2-
methylsulphonyl-phenyl]-imidazolidin-2-one

(2} 1-(4-cyano-phenyl)-3-(4-methoxycarbonylmethyl-
sulphonyl-phenyl)-imidazolidin-2-one

(Obtained as a by-product of Example 18)

Mel*xing point: 246-249°C

(3) 1-(4-cyano-2-methylsulphonyl-phenyl)-3-[4-(2-
methoxycarbonyl-ethyl)-phenyl]-imidazolidin-2-one

(4) 1-(4'-cyano-3-methylsulphonyl-4-biphenylyl)-3-(2-
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methoxycarbonyl-ethyl)-imidazolidin-2-one

(5) 1-(4-amidino-phenyl)-3-(4-methoxycarbonylmethyl-
sulphinyl-phenyl)-imidazolidin-2-one

The work is done in glacial acetic acid at 10°C with
equimolar amounts of hydrogen peroxide

Melting point: from 215°C (decomp.)

R; value: 0.48 (Reversed Phase Plate RP8, methanol/10%

sodium chloride solution = 6:4)

Example 19

1-(4'-Cyano~3-nitro—4-biphenyly1)-3—(2—méthoxycarbony1—
ethyl)-imidazolidin-2-one

Prepared by reacting 1-(4’-cyano-4-biphenylyl)-3-(2-
methoxycarbonyl-ethyl)-imidazolidin-2-one with fuming
nitric acid_at oc°cC.

{ A
Example 20

N
\
.

\
1

1-(3-Amino-4’-cyano~4-biphenylyl)-3~-(2-methoxycarbonyl-
ethyl)-imidazolidin-~2-one i

Prepared by reduction of 1-(4’-cyano-3-nitro-4-
biphenylyl) -3-(2-methoxycarbonyl-ethyl)-imidazolidin-2-
one with hydrogen at 5 bars in the presence of 5%
palladium/charcoal in ethyl acetate at amkient
temperature.
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Example 21

1-(3-Acetamino-4‘-cyano-4-biphenylyl)-3-(2-
methoxycarbonyl-ethyl)~imidazolidin-2-one

Prepared from 1-(3-amino-4’-cyano-4-biphenylyl)-3-(2-
methoxycarbonyl-ethyl)-imidazolidin-2-one and
acetylchloride in methylene chloride at ambient
temperature using ethyl-diisopropylamine.

The following compounds are obtained analogously:

(1) 1-(3-benzoylamino-4’-cyano-4-biphenylyl)-3-(2-
methoxycarbonyl-ethyl)-imidazolidin-2-one

(2) 1-(4’-cyano-3-methanesulphonylamino-4-biphenylyl)-3-
(2-methoxycarbonyl-ethyl)-imidazolidin-2-one

- -

. k) -
Iy ——— ey

o gten

Exémple 2é , o

o ! 3
1—(4—Cyano~phen§l)-3—[4—(2—phosphono—ethyl)—phenyl]-
imidazolidin~2—qné\ '
Prepared from a mixture of 1—(4-cyano-ﬁhenyl)-3—[4—[2-
(dimethoxy-phosphoryl)-ethyl]-phenyl]-imidazolidin-2-
one, sodium iodide and trimethylchlorosilane in
acetonitrile by stirring at 4o0°c.

The following compound is obtained analogously:

(1) 1-(4-cyano-phenyl)~-3-{4-[2-(0O-methyl-phosphono) -
ethyl]-phenyl)-imidazolidin-2-one

Sodium iodide is used on its own and the work is done by
refluxing in methylethylketonre.
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Example 23

1-(4-Cyano-phenyl)~3-(4-(2-methoxycarbonyl-ethyl) -
phenyl]-imidazolidin-2-thione

Prepared by heating 1-(4-cyano-phenyl)-3-[4-(2-
methoxycarbonyl-ethyl)-phenyl]-imidazolidin-2-one with
2,4-bis-(4-methoxyphenyl)-1,3-dithia-2,4-diphosphetan-
2,4-disulphide in xylene.

The following compounds are obtained analogously:

(1) 4-{4-cyano-phenyl)-1-{4-(2-methoxycarbonyl-ethyl) -
phenyl]-3H-imidazol-2-thione '

(2) 1-(4-cyano-phenyl)-4-[4-(2-methoxycarbonyl-ethyl) -
phenyl]-3H-imidazol-2-thione

. -
PR S

Example 24 _ oo
. .“" I \"
Voo

4—(4'-Cyano-4—biphenylyl)~1—(2—methoxycarbonyl—ethyl)—3-

methyl-3H-imidazol-2-one :

A mixture of 8.4 g of 4-cyano-4’-[(2-méthoxycarbonyl-
ethyl)-aminomethyl-carbonyl]-biphenyl hydrochloride,
2.8 ml of methylisocyanate and 50 ml of pyridine is
refluxed for 3 hours and then stirred into a mixture of
ice and hydrochloric acid. It is extracted with ethyl
acetate, the organic phase is concentrated by
evaporation and the residue is triturated, until it
crystallises, with a 1:1 mixture of ethyl acetate and
ether.

Yield: 2.1 g (35% of theory),

Melting point: 128-130°C

The following compounds are obtained analogously:
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(1) 4-(4-cyano-phenyl)-1-[4-(2-methoxycarbonyl-ethyl) -
phenyl]=3H-imidazol-2-one
Trimethylsilylisocyanate is used.

(2) 4-(4-cyano-phenyl)-1-[4-(2-methoxycarbonyl-ethyl) -
phenyl]-3-phenyl-3H-imidazol-2-one

(3) 4-(4-cyano-phenyl)-1-[4-(2-methoxycarbonyl-ethyl) -
phenyl]-3-methyl-3H-imidazol-2-thione
Methylisothiocyanate is used.

(4) 4-(4-cyano-phenyl)-1-[4-(2-methoxycarbonyl-ethyl) -
phenyl]-3-phenyl-3H-imidazol-2-thione
Phenylisothiocyanate is used.

(5) 4-(4-cyano-phenyl)-1-(4-(2-methoxycarbonyl-ethyl)-
phenyl]-5-methyl-3H-imidazol-2-one

(6) 4-(4-cyanoe-phenyl)-3,5-dimethyl-1-[4-(2~
methoxycarbonyl:ethyl)—phenyl]4;§iimidazol—2-one
(7) 4—(4—cyan6-phqny1)—1—[4—(2-methoxyqarbonyl-ethyl)-
phenyl]—S-methyl-j;phenyl-3H-imidazol—2-one

\
(8) 1-(4—cyano-phenyl)-4-[4-(2-methoxydarbonyl—ethyl)-
phenyl)-3H-imidazol-2-one

(9) 1-(4-cyano-phenyl)-4-[4-(2-methoxycarbonyl-ethyl)-
phenyl)-3-methyl-3H-imidazol-2-one

(10) 1-(4-cyano-phenyl)-4-[4-(2-methoxycarbonyl-ethyl) -
phenyl]-3-phenyl-3H-imidazol-2-one

(11) 1-(4-cyano-phenyl)=-4-[4-(2-methoxycarbonyl-ethyl)-
phenyl]-3-methyl-3H-imidazol-2-thione

(12) 1-(4-cyano-phenyl)-4-[4-(2-methoxycarbonyl-ethyl)-
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phenyl)-3-phenyl-3H-imidazol-2-thione

(13y 1-(4-cyano-phenyl)-4-{4-(2-methoxycarbonyl-ethyl) -

phenyl)-5-methyl-3-~phenyl-3H-imidazol-2-one

(14) 1-(4-cyano-phenyl)-3,5-dimethyl-4-[4-(2-
methoxycarbonyl-ethyl)-phenyl]-3H-imidazol-2-one

(15) 1-(4-cyano-phenyl)-4-(4-(2-methoxycarbonyl-ethyl) -

phenyl]-5-methyl-3H-imidazol-2-one

(16) 4-(4'-cyano-4-biphenylyl)-1-(2-methoxycarbonyl-
ethyl)-3H-imidazol-2-one ‘

Potassium isocyanate and water are used as solvents.
Melting point: 235-240°C

(17) 4-(4-cyano-phenyl)-1-[4-(2-methoxycarbonyl-ethyl)-

phenyl]-3-methyl-3H-imidazol-2-one

Prepared frém‘ﬁhe‘methyl 4-[(4-cyano-phenacyl)-amino]-

cinnamate prepared 1n situ accordlng to Example IV
without the addltlon of aux111ary base
Melting point: 140-144°C

“\
.

1

(18) 4-(4'-cyano-4-biphenylyl)-1-(2-methoxycarbonyl-
ethyl)-3-phenyl-3H-imidazol-2-one
Melting point: 103-107°C

(19) 4-(4'’-cyano-4-biphenylyl)-1-(2~methoxycarbonyl-
ethyl)-3H-imidazol-2-thione

(20) 4-(4’-cyano=-4-biphenylyl)-1-(2-methoxycaxbonyl-
ethyl)-3-methyl-3H-imidazol-2-thione

(21) 4-(4'-cyano=-4-biphenylyl)-1-(2-methoxycarbonyl-
ethyl)-3-phenyl-3H-imidazol-2-thione

(22) 4-(4’-cyano-4-biphenylyl)-1-(2-methoxycarbonyl-
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ethyl)-5-methyl-3H-imidazol-2-one

(23) 4-(4’-cyano-4-biphenylyl)-3,5-dimethyl-1- (2~
methoxycarbonyl-ethyl)-3H-imidazol-2-one

(24) 4-(4'’-cyano-4-biphenylyl)-1-(2-methoxycarbonyl-
ethyl)-5-methyl-3-phenyl-3H-imidazol-2-one
Example 25

1-(4-Cyano-phenyl)~-3-[4-(2-methoxycarbonyl-ethyl) -
cyclohexyl]-imidazolidin-2-one

)

A mixture of 2.25 g of 1-[{4-(2-methoxycarbonyl-ethyl)-
cyclohexyl]~imidazolidin-Z-one, 2.25 g of 4-iodo-
benzonitrile, 0.29 g of tris-[2-(2-methoxy-ethoxy)-
ethyl]-amine, 2.46 g of potassium carbonate, 0.2 g of
copper(;)thp;igg, 0.2 g of copper(I)iodide and 60 ml of
xyiene is héated'dhder nitrogen for 4 hours using a
water separator’ The mixture is!allowed to cool to
50°C, 150 ml of ethyl acetate are added, the precipitate
is filtered off while hot and washed with hot ethyl
acetate. The ethyl acetate phases are ‘evaporated to
dryness and the residue is purified by gcolumn
chromatography over silica gel (eluant:
cyclohexane/ethyl acetate = 1:1).
Yield: 1.7 g (54% of theory),
R, value: 0.56 (silica gel; cyclohexane/ethyl acetate =
1:1)

The followinyg compound is obtained analogously:

(1) 2-(4-cyano-phenyl)-5-(4~(2-methoxycarbonyl-ethyl)~
phenyl]-3,4~dihydro-2H,5H~1,2,5~thiadiazole-1, 1-dioxide
4-Fluoro-benzonitrile and sodium hydride in N-methyl-
pyrrolidone are used without copper salts.

Melting point: 160-162°C
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Example 26

3-(4-Cyano-phenyl)-1-(4-(2-methoxycarbonyl-ethyl) -
phenyl]-4-methyl-3H-imidazol-2-one

3 g of N-(4-cyano-phenyl)~N’-(2~-hydroxy-propyl)-N/—-[4-
(2-methoxycarbonyl-ethyl) ~-phenyl]-urea are dissolved in
a mixture of 40 ml of methylene chloride and 20 ml of
dimethylsulphoxide and 0.64 ml of pyridine, 0.61 ml of
trifluoroacetic acid and 4.9 g of N,N’-dicyclohexyl-
carbodiimide are added successively. The mixture is
stirred for 4.5 hours at ambient temperature, a further
5 ml of trifluoroacetic acid are added and the mixture
is heated for one hour to 50°C. It is left to stand for
16 hours at ambient temperature, diluted with 150 ml of
methylene chloride and washed several times witbh water.
The methylene chloride phase is evaporated down and the
residue is purified by column chromatography over silica
gel (eluant: methylene chleride/cyclohexane/ethyl
acététe = 2}1:1);". ool
Yield: 0.8 g "(2§% Jf theory), 3
R; value: 0.55" (s%lica gel; methylene chloride/
qyé&ohexane/ethyl acetate = 3:1:1)

)
The following compound is obtained analjogously:

(1) 1-(4-cyano-phenyl)-3-[{4-(2-methoxycarbonyl-ethyl)-

phenyl]-4-methyl-3H-imidazol-2-one

Melting point: 168-170°C

R; value: 0.55 (silica gel; methylene chloride/
cyclohexane/ethyl acetate = 2:1:1)
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Example 27

4-(4-Cyano-phenyl)-2-{4-(2-ethoxycarbonyl-ethyl) -
phenyl)-5-methyl-4H-1,2,4~-triazol-3-one

1.75 g of N-acetylamino-N-({4-(2-ethoxycarbonyl-ethyl)-

phenyl]-N’-(4-cyano-phenyl)-urea are heated to 180°C for

1.5 hours. The compound is triturated with 8 ml of

ethanol and the resulting product is filtered off.

Yield: 0.66 g (40% of theory),

Melting point: 170-172°C

R; value: 0.91 (silica gel; ethyl acetate/cyclohexane =
2:1)

"\

The following compounds are obtained analogously:

(1) 4-(4-cyano-phenyl)-2-[4-(2-methoxycarbonyl-ethyl) -

phenyl]-4H-1,2,4-triazol-3-one

Meltlng p01nt 213-215°C

R, value: 0.69 (5111ca gel; methylene chloride/ethyl
acetate = 9:1) |

(2) 2-(4- cyano—phenyl) -4-[4- (2—methoxycarbonyl-ethyl)-

phenyl)-4H-1,2,4-triazol-3-one

R, value: 0.62 (silica gel; methylene thorxde/ethyl
acetate = 9:1)

(3) 2-(4-cyano-phenyl)-4-[4-(2-methoxycarbonyl-ethyl) -

phenyl}-5-methyl-4H-1,2,4-triazol-3-one

Melting point: 163-164°C

R value: 0.65 (silica gel; methylene chloride/ethyl
acetate = 9:1)

(4) 1-(4-cyano-phenyl)-3-(4-(2-methoxycarbonyl-ethyl)=-

phenyl}-imidazolidin=-2,4~-dione

Melting point: 188-190°C

R; value: 0.57 (silica gel; cyclohexane/ethyl acetate =
4:6)
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(5) 2=(4-cyano-phenyl)-4-~[4-(2-ethoxycarbonyl-ethyl) -

phenyl]-5-ethyl-4H-1,2,4~triazol-4~-one

The starting compound is refluxed in xylene in the

presence of toluenesulphonic acid

Melting point: 159-161°C

R; value: 0.68 (silica gel; methylene chloride/ethyl
acetate = 9:1)

Example 28

1-[{6-(4-Cyano-phenyl)-3-pyridazinyl]-3-(2-methoxy-
carbonyl-ethyl)-imidazolidin-2-one

2.2 g of 1-[6-(4-cyano-phenyl)-3-pyridazinyl]-
imidazolidin-2-one are stirred into 160 ml of
dimethylformamide with 0.33 g of a 60% suspension of
sodium hydride in oil for 3 hours at ambient
temperatuner,wg‘ml of methyl acrylate are added and the
mixture is stirred .for a further 16 hours at ambient
temperature. The rkaction mixtuke is poured onto a
mixture of 300 ml of water and 8 ml of 1N hydrochloric
acid, the product precipitated is filtered off, brought
to the boil with methanol and, after cdoling, filtered
again. \
Yield: 1.8 g (60% of theory),
R; value: 0.46 (silica gel; methylene chloride/methanol
= 15:1, developing twice)

The following compound is obtained analogously:

(1) 3-=(4¢-cyano-4-biphenylyl)-1-(2-methoxycarbonyl-

ethyl)-3H-imidazo[4,5~b)pyridin-2-one

R value: 0.81 (silica gel; methylene chloride/methanol
= 19:1)
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Example 29

1l-(2-tert.Butoxycarbonylmethylamino-ethyl)-3~(4-cyano-
phenyl)-imidazolidin-2-one

A solution of 4.6 g of 1-(4-cyano-phenyl)-3-(2-
methanesulphonyloxy-ethyl)-imidazolidin-2-one in 75 ml
of dimethylformamide is mixed with 2.1 g of potassium
carbonate at ambient temperature, with stirring, and
then 2.1 ml of glycine-tert.butylester are added
dropwise. The resulting mixture is stirred for 16 hours
at ambient temperature and 30 hours at 60°C. The
solvent is distilled off in vacuo and the residue is
taken up in a mixture of 150 ml of ice water and 100 ml
of methylene chloride. The methylene chloride phase is
separated off and washed with water. The aqueous phases
are then extracted once more with methylene chloride and
finally the combined organic phases’are evaporated down.
The residue.is purified over silica gel (eluant: ethyl
acetate/methanol/ébnc. ammonia = 9.5:0.5:0.1).
Yield: 1.4 g (27% Jf theory), A
Melting point: 10?-106°C
R; value: 0.32 (silica gel; ethyl acetate/methanol/conc.
ammonia = 9:1:0.1)

]

[

Example 30

1-[2-(N-Acetyl-N-carboxymethyl-amino)-ethyl]-3-(4-
amidino-phenyl)-imidazolidin-2-one

A mixture of 0.3 g of 1-(4—amidino-phenyl)-3-(2-
carboxymethylamino-ethyl)-imidazolidin-2-one prepared
under ice cooling, 20 ml of water and 2.25% ml of
acetanhydride is allowed to return to ambient
temperature with stirring and stirred for a further 30
minutes. It is then evaporated to dryness in vacuo and
the residue is purified by chromatography on silica gel
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(eluant: methanol/glacial acetic acid/water = 6:1:1)
Yield: 0.2 g (57% of theory),
Melting point: 302-304°C (decomp.)
R; value: 0.54 (silica gel; methanol/2N agqueous ammonia
= 4:1)

Example 31

1-[{4-(1-Amino-ethyl)-phenyl]}-3-{4-(2-methoxycarbonyl-
ethyl)-phenyl]-imidazolidin-2-one hydrochloride

0.5 g of 1-[4-(1-hydroxyimino-ethyl)-phenyl]=3-[{4- (2~
methoxycarbonyl-ethyl)-phenyl])-imidazolidin-2-one are
treated with hydrogen at 5 bars for 3.5 hours at ambiznt
temperature in a mixture of 50 ml of methanol an¢ 1 ml
of methanolic hydrochloric acid in the presence of
100 mg of 10% palladium/charcoal. The mixture is
evaporated down and the residue is taken up in a mixture
of 20 ml of methylene chloride,. 1% ml of methanol, 20 ml
of water and 0.1 ml/ of 6N hydro&hloric acid. The
aqueous phase “is qeparated off and evaporated down to
about one third;of;its velume, whereupon the product
crystallises out. )
Yield: 0.28 g (53% of theory), \
Melting point: 264-266°C
R value: 0.51 (Reversed Phase Plate RP8, methanol/5%
sodium chloride solution = 6:4)

The following compounds are obtained analogously:

(1) 1-(l-amino-5-indanyl)-3-{4-(2-methoxycarbonyl-
ethyl)-phenyl]-imidazolidin-2-one hydrcchiocride
Melting point: 223-226°C (sintering from 208°C)

(2) 1-(i-amino-1,2,3,4-tetrahydro~6-naphthyl)-3-[4-(2-
methoxycarbonyl-ethyl)-phenyl]-imi«azolidin-2-one
hydrochloride
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Example 32

1-(4-Amino-cyclohexyl)-3-[4~-(3-methoxycarbonyl-propyl) -
phenyl]-imidazolidin-2-one

Prepared from 1-(4-aminocarbonyl-cyclohexyl)-3-(4-(3-
methoxycarbonyl-propyl)-phenyl]-imidazolidin-2-one by
treating with [bis-(trifluoroacetoxy)iodolbenzene in
acetonitrile/watier at ambient temperature.

The following compounds are obtained analogously:

(1) 1-(4-amino-cyclohexyl)-3-[4-(2-methoxycarbonyl-
ethyl) -phenyl]-imidazolidin-2-one '

(2) 1-(4-amino-2-propyl)-phenyl]-3-[4-(2~-
methoxycarbonyl-ethyl)-phenyl]-imidazolidin-2-one

Example 33

1-{4-[ (2-Methckycarbonyl-ethyl)-amirniocarbonyl]-phenyl]-
3-(4-piperidinyl)-imidazolidin-2-one

Prepared by treating 1l-(l-benzyloxycarbonyl-4-
piperidinyl)-3~{4-[ (2-methoxycarbonyl-ethyl) -
aminocarbonyl]-phenylj-imidazolidin-2-one with hydrogen
at 3 bars in the presence of 5% palladium/charcoal in
methanol.

The following compounds are obtained analogously:

(i) 1-(4-amino-cyclohexyl)=-3-[4-[ (2-methoxycarbonyl-
eth?l)—aminocarbonyl]—phenyl]~imidazolidin-2-one

(2) 1-[{4-(2-methoxycarbonyl-ethyl)-phenyl]-3-({4-
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(methylaminomethyl)-phenyl]-imidazolidin-2-one

(3) 1-[4-(2-methoxycarbonyl-ethyl)-phenyl]-3-{4-(n-

propylamino-methyl)-phenyl]-imidazolidin-2-one

Example 34

1-[4-(1~Amino-cyclopropyl) -phenyl]-3-[4-(2-
methoxycarbonyl-ethyl)-phenyl]-imidazolidin-2-one

Prepared from 1-[4-(l-tert.butyloxycarbonylamino-
cyclopropyl)-phenyl]-3-[4-(2-methoxycarbonyl-ethyl) -
phenyl]-imidazolidin-2-one by stirring for two hours in
a 1:1 mixture of methylene chloride and trifluoroacetic
acid.

The following compound is obtained analogously:

S ety

(15 1-[4-(1;émin046yclopentyl)-phényl]-B-[4-[(2—
methoxycarbonylﬁethyl)—phenyl]—fhidazolidin-z-one

-

v
.

Example 35 . '

\
1-[4-(2-Methoxycarbonyl-ethyl)-phenyl]—3-(4~
(methylamino-methyl)-phenyl]-imidazolidin-2-one

Prepared from 1-(4-aminomethyl-phenyl)-3-[4-(2-
methoxycarbonyl-ethyl)-phenyl]-imidazolidin-2-one by
alkylation with methyliodide in dimethylsulphoxide.

The following compounds are obtained analogously:

(1) 1-[4-(2-methoxycarbonyl-ethyl)-phenyl]-3-[4-(n-
propylamino-methyl) -phenyl]-imidazolidin-2-one

(2) 1-[4-(2-methoxycarbonyl-ethyl)-
aminocarbonyl]phenyl]=-3-(l-methyl-4-piperidinyl)-
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imidazolidin-2-one

Example 36

l-(4-Cyano-2—methyl-phenyl)-3—[4—(2~methoxycarbonyl-
ethyl)-phenyl)-imidazolidin-2-one

3.0 g of 1-(4-bromo-2-methyl-phenyl)-3-(4-(2-
methoxycarbonyl-ethyl)-phenyl]-imidazolidin-2-one and
1.3 g of copper(I)cyanide are heated in 10 ml of
dimethylformamide for 10 hours at a bath temperature of
175°C. The dimethylformamide is evaporated off in
vacuo, the residue is digested with chloroform and
filtered off. The chloroform solution is washed with
water and saturated saline solution and concentrated by
evaporation. The residue is purified by column
chromatography (silica gel; methylene chloride/ethyl
acetate, = 100:2) .

vield: 1.4 g (54% of theory), . |

Melting point} 151-163°C A

\
\
“\
1 0

Example 37 }

{
1-{4-(Dimethylamino-methyl)-phenylj-3-[4-(2-
methoxycarbonyl-ethyl)-phenyl)-imidazolidin-2-one
Prepared from 1l-(4-aminomethyl-phenyl)-3-[4-(2-
methoxycarbonyl-ethyl)-phenyl]-imidazolidin-2-one by

treating with formaldehyde and sodium cyanoborohydride.
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Example 38

Dry ampoules 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

Preparation:
The active substance and mannitol are dissolved in
water, After packaging, the ampoules are freeze-dried.

The solution ready for use is made up with water
for injections.

Example. 39 P

N N
Dry ampoule contalnﬁng 35 mg of hctive substance per
2 ml

N
\

Composgition: |

Active substance 35.0 mg

Mannitol 100.0 mg
Water for injections ad 2.0 ml

Preparation:

The active substance and mannitol are dissolved in
water. After packaging, the ampoules are freeze-dried.

The solution ready for use is made up with water
for'injections.
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Tablet containing 50 mg of active substance

Composition:

(1)
(2)
(3)
(4)
(5)

Active substance
Lactose

Corn starch
Polyvinylpyrrolidone
Magnesium stearate

Preparation:

Components (1), (2) and (3) are mixed together and
granulated with an aqueous solution of component (4).

50.0 mg
98.0 mg
50.0 mg
15.0 mg

2.0 mg
215.0 mg

Component (5) is added to the dried granules.

mixture, compressed tablets are made, which are

biplanar, facetted .on both sides and notched on one

‘%w—»t

side. Diameterof tablets: 9 minl

\
\

Example 41 K

\

|
Tablet containing 350 mg of active substance

Composition:

(1)
(2)
(3)
(4)
(5)

Active substance
Lactose

Corn starch
Polyvinylpyrrolidone
Magnesium stearate

Preparation:

Components (1), (2) and (3) are mixed togethexr and
granulated with an aqueous solution of component (4).

350.0 mg
136.0 mg
80.0 mg
30.0 mg

4.0 mg
600.0 mg

From this
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Component (5) is added to the dried granules. From this

mixture, compressed tablets are made, which are
biplanar, facetted on both sides and notched on one
side. Diameter of tablets: 12 mm.

Example 42

Capsules containing 50 mg of active substance

Composition:

(1) Active substance 50.0 mg

(2) Dried corn starch 58.0 '‘mg

(3) Powdered lactose 50.0 mg

(4) Magnesium stearate 2.0 mg
160.0 mg

Preparation:

Component (1) .is triturated with component (3).

This triturate is added to the nixture of components (2)

and (4) with thorough mixing.
The powdered hixture is packed int'o hard gelatin
oblong capsules, size 3, in a capsule f?lling machine.

\
Example 43

Capsule containing 350 mg of active substance

Composition:

(1) Active substance 350,0 mg
(2) Dried corn starch 46.0 mg
(3) Powdered lactose 30.0 mg
(4) Magnesium stearate 4.0 mg

430.0 mg
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Preparation:
Component (1) is triturated with component (3).

This triturate is added to the mixture of components (2)
and (4) with thorough mixing.

The powdered mixture is packed into hard gelatin
oblong capsules, size 0, in a capsule filling machine.

-
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The claims defining the invention are as follows:

1. Compounds of formula I
N - R, (L)

(wherein

X represents a carbimino group optionally substituted at
the nitrogen atom by an alkyl, aralkyl, aryl, heteroaryl
or cyano group, or X represents a carbonyl,
thiocarbonyl, sulphinyl or sulphonyl grodp;

Y represents a straight-chained C,,-alkylene or
alkenylene group optionally substituted by R, or R, or by
R, and R;,, wherein the aboye-mentioned alkylene or
alkenylene groups .may additionally be mono- or
disubstituted, by a'Fluorine, chipfine or bromine atom or
by an alkyl, trifluoromethyl, aralkyl, aryl, heteroaryl
or alkylcarboﬁyl groups, which substituents may be
identical or differeént and wherein, in addition, one or
two methylene groups may each be repladed by a carbonyl
group, or |

Y represents a 1,2-cycloalkylene group having 4 to 7
carbon atoms optionally substituted by R, or R, or by R,
and R, or

Y represents a 1,2-cycloalkenylene group having 4 to 7
carbon atoms or a 1,2-phenylene group, in which one or
two methine groups may be substituted by & nitrogen atom
and which may be substituted in the carbon skeleton by a
flucorine, chlorine or bromine atom, by a C,,-alkyl group,
byia trifluoromethyl, hydroxy, alkoxy, alkylsulphenyl,
alkylsulphinyl, alkylsulphonyl, alkylcarbonyl,
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arylcarbonyl, alkoxycarbonyl, carboxy, nitro, (R,),N-,
(R})4,NCO- or (R,),NSO,- group, wherein the groups R, may be
identical or different and may each represent a hydrogen
atom or an alkyl, aralkyl, aryl or heteroaryl group, or
by a RNH- group substituted by an alkylcarbonyl,
arylcarbonyl, aralkylcarbonyl, heteroarylcarbonyl,
alkylsulphonyl, aralkylsulphonyl or arylsulphonyl group,
and wherein, additionally, one or two -CH=CH~ groups may
each be replaced by a -CO-NR,- group, or

Y represents a -CO-NH-, -NH-CO-, =CH=N- or -N=CH- group
optionally substituted by R, or R;;

one of the groups R,, R,, R, and R, represents a group of
formula

A-B-C-~-

wherein'A 'répresents an amino, amidino, guanidino, or
. i

straight-chained of,

which at one of ‘the nitrogen atoms, one or two hydrogen

atoms may be feplaced by a Cj4~alkyl group or one

branched ngaminoalkyl group, in

hydrogen atom may be replaced by a C,s-alkoxycarbonyl
group or by an alkylcarbonyl, arylcarbonyl,
aryloxycarbonyl or aralkoxycarbonyl group, or A may
represent a cyano or cyano(C4~alkyl) group or, if A is
bound to a nitrogen atom of groups B or C which is not
part of a lactam group, A may also represent a hydrogen
atom or an alkyl group;

B represents a bond, or
an alkylene or alkenylene group, or
a phenylene group optionally mono- or disubstituted by

fluorine, chilorine cr bromine atoms, by C;,-alkyl groups,
by trifluoromsthyl, hydroxy, alkoxy, alkylsulphenyl,
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alkylsulphinyl, alkylsulphonyl, (R,),N-, (R;),NCO-,
(R,),NSO,- or nitro groups or by RNH- groups substituted
by alkylcarbonyl, aralkylcarbonyl, arylcarbonyl,
heteroarylcarbonyl, alkylsulphonyl, aralkylsulphonyl or
arylsulphonyl groups, which substituents may be
identical or different, or

a pyridinylene, pyrimidinylene, pyrazinylene,
pyridazinylene or triazinylene group, optionally alkyl-
substituted in the carbon skeleton, and in which
additionally ornie or two -CH=N- groups may be replaced by
a —-CO-NR;- group and one of the nitrogen atoms, instead
of being bound to the group R;, may also be bound to the
group C, provided that the latter is not attached to
group B by a heteroatom or a carbonyl group, or

a cyclopropylene group optionally substituted by an
alkyl, aralkyl or aryl group, or
a qw—cycloalkylgpe'ﬂroup optiona}iy substituted by an
alkyl, aralkyl or aryl group, and in which a CH moiety
may be replaced by, a nitrogen atom and additionally a
methylene group adjacent to the nitrogen atom may be
repli:ced by a carbonyl group, or \

|
a Cgy-cycloalkylene group optionally substituted by an
alkyl, aralkyl or aryl group, and in which one or two CH
noieties in the 1,4-position relative in one another may
each be replaced by a nitrogen atom, whilst additionally
one or two of the methylene groups adjacent to a
nitrogen atom may each be replaced by a carbonyl group,
or

a biphenylene group which may be mono- or disubstituted
by fluorine, chlorine or bromine atoms or by alkyl,
trifluoromethyl, hydroxy, alkoxy, alkylsulphenyl,
alkylsulphinyl, alkylsulphonyl, alkylcarbonyl-NR- or
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alkylsulphonyl-NR- groups, and in which the substituents
may be identical or different and R, is as hereinbefore
defined;

C represents an alkylene cr alkenylene group optionally
substituted by a hydroxy, alkoxy or (R;),N- group, or

an alkylenecarbonyl group connected to the group B via
the carbonyl group, or

a phenylene group which may be mono- or disubstituted by
fluorine, chlorine or bromine atoms, by C,s~alkyl groups,
by trifluoromethyl, hydroxy, alkoxy, alkylsulphenyl,
alkylsulphinyl, alkylsulphonyl, (R,),N-, (R,),NCO-,
(R;)sNSO,- or nitro groups or by RNH-groups substituted
by alkylcarbonyl, aralkylcarbonyl, arylcarbonyl,
heteroarylcarbonyl, alkylsulphonyl, aralkylsulphonyl or
arylsulphonyl groups,; which substituents may be
identical -or different, or

i

\
an indanylene of‘1,3,3,4—tetrahyhronaphthylene group,
wherein in each case the saturated ring is bound to the
group A and the‘aromatic ring is bound to the cyclic
urea skeleton, or \

|
a pyridinylene, pyrimidinylene, pyrazinylene,
pyridazinylene or triazinylene group which may be
substituted in the carbon skeleton by an alkyl group,
whilst additionally one or two =-CH=N- groups may each be
replaced by a =-CO-NR,~ group and one of the nitrogen
atoms, instead of being bound to the group R,, may also
be bound to the group B, provided that the latter is not
a bond of does not adjoin the group C with a heteroatom,
or

a C,g-cycloalkylene group optionally substituted by an
alkyl, aralkyl or aryl group, and in which a CH moiety
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may be replaced by a nitrogen atom and in addition a
methylene group adjacent to the nitrogen atom may be
replaced by a carbonyl group, or

a C¢y—cycloalkylene group optionally subsi ‘tuted by an
alkyl, aralkyl or aryl group, and in whien one or two CH
moieties located in the 1,4-position relative to each
other may each be replaced by a nitrogen atom, whilst
additionally one or two of the methylene groups adjacent
to a nitrogen atom may each be replaced by a carbonyl
group;

a second of the groups R,; R,, R, and R, represents a
group of formula

F-E-D -~

wherein D represents a C 4-alkylene group or a Cps—
alkenylene group,: .or
a phenylene gfoﬁp w%ich may be mgno— or disubstituted by
fluorine, chlorine or bromine atoms, by Cj4~alkyl groups,
by trifluoromethyl, hydroxy, alkoxy, alkylsulphenyl,
alkylsulphinyl, alkylsulphonyl, carboxﬁalkoxy,
alkoxycarbonylalkoxy, aralkoxycarbonyl—hlkoxy, (Ry)N=,
(R,),NCO-, (R,),NSO,~ or nitro groups, or by RNH- groups
substituted by alkylcarbonyl, aralkylcarbonyl,
arylecarbonyl, heteroarylcarbonyl, alkylsulphonyl,
aralkylsulphonyl or arylsulphonyl groups, which
substituents may be identical or different, or

a pyridinylene, pyrimidinylene, pyrazinylene,
pyridazinylene or triazinylene group which may be alkyl=-
substituted in the carbon skeleton, whilst additionally
one ‘'or two =CH=N- groups may be replaced by a ~CO-NR,-
grdup and one of the nitrogen atoms, instead of being
bound to the group R;, may also be bound to the group E,



- 181 -

provided that the latter is not a bond or is not bound
to the group D by means of a heteroatom, or

a C,.s-cycloalkylene group optionally substituted by an
alkyl, aralkyl or aryl group, and in which a CH moiety
may be replaced by a nitrogen atom and in addition a
methylene group adjacent to the nitrogen atom may be
replaced by a carbonyl group, or

a Cg.u-cycloalkylene group optionally substituted by an
alkyl, aralkyl or aryl group, and in which one or two Ci!
moieties in the 1,4-position relative to each other may
each be replaced by a nitrogen atom, whilst additionally
one or two of the methylene groups adjacent to the
nitrogen atom may each be replaced by a carbonyl group,
or

a C,.¢-alkylene group interrupted by the group W, wherein
W represents an oxygen or sulphur atcm, a sulphinyl,
sulphonyl, R;N<, (alkylcarbonyl)N<, (aralkylcarbonyl)N<,
(arylcarbonyl)N<, (heteroarylcarbonyl)N<,
(alkylsulphonyl)N<, (arylsulphonyl)N<, aminocarbonyl or
carbonylamino group;

E represents a bond, or

a Ci.s~alkylene or C,.;-alkenylene group optionally
substituted by one or two alkyl groups, or by a hydroxy,
alkoxy, amino, alkylamino, aralkylamino, dialkylamino,
bis(aralkyl)amino, carboxyalkyl, alkoxycarbonylalkyl oxr
aralkoxycarbonylalkyl group, oxr

a phenylene group optionally mono- or disubstituted by
fluorine, chlorine or bromine atoms, by C,.,~alkyl groups,
by trifluoromethyl, hydroxy, alkoxy, alkylsulphenyl,
alkylsulphinyl, alkylsulphonyl, (R,),N-, ({R;),NCO-,

(Ry) 3NSO,~ or nitro groups or by R)NH- groups substituted



- 182 -

by alkylcarbonyl, aralkylcarbonyl, arylcarbonyl,
heteroarylcarbonyl, alkylsulphonyl, aralkylsulphonyl or
arylsulphonyl groups, which substituents may be
identical or different, or

a pyridinylene, pyrimidinylene, pyrazinylene,
pyridazinylene or triazinylene group which may be alkyl-
substituted in the carbon skeleton, whilst additionally
one or two -CH=N- groups may each be replaced by a
-CO-NR,- group and one of the nitrogen atoms, instead of
being bound to the group R,, may also be bound to the
group D, or

a Cys—cycloalkylene group optionally subséituted by an
alkyl, aralkyl or aryl group, and in which a CH moiety
may be replaced by a nitrogen atom and in addition a
methylene group adjacent to the nitrogen atom may be
replaced by a carbonyl group, or

. .
LD e

a qm-cycloalkylgne'ﬁroup optionﬁ}iy substituted by an
alkyl, aralkyl or aryl group, and in which one or two CH
moieties in the 1,4-position relative to each other may
each be replaced by a nitrogen atom, wh}lst additionally
one or two of the methylerie groups adjacent to a
nitrogen atom may be replaced by a carbbnyl group, or

an alkylehearylene group linked to the group D via the
aryl moiety, or

an alkylene group linked to the group D via the group W,
where W is as hereinbefore defined;

F represent$ a carbonyl group substituted by a hydroxy
or C,s-alkoxy group, whilst a C;-alkoxy group may be
substituted in the 1-, 2- or 3-position by an aryl or
heteroaryl group or in the 2- or 3-position by a
pyrrolidin-2~on-i-yl, morpholino, thiomorpholino or 1-
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oxido-thiomorpholino group, or

F may represent a sulpho, phosphono, O-alkylphosphono or
tetrazol-5-yl group, whilst if A represents a cyano
group or an amino or aminoalkyl group optionally
benzoylated or benzyloxy-carkonylated at the nitrogen
atom, the separation of the nitrogen atom of these
groups and group F is at least 10 bonds; '

where present a third of the groups R,, R,, R, and R,
represents a hydrogen atom, an alkyl, perfluoroalkyl,
aralkyl, aryl or heteroaryl group or, if the thixd of
the groups R,, R,, R, and R, is connected to an
unsaturated carbon atom of group Y, it méy represent an
alkoxy, alkylsulphenyl or (R,),N- group; and

where present the fourth of the groups R,, R,, R, and Ry
represents a hydrogen atom, an alkyl, aralkyl, aryl or
heteroaryl group.:Qr R, or R, together with an adjacent
group R, or R, may a}so represeﬁtﬁé bond;

and, unless oﬁherwise specified, any alkyl, alkylene,
alkenylene or alkoxy moiety contains 1_to 3 carbon

atoms, \
\

any said aryl group, unless otherwise specified is a
phenyl group which is optionally monosubstituted by a
trifluoromethyl, carboxy, (R;),NCO-, alkoxycarbonyl,
alkylcarbonyl, alkylsulphenyl, alkylsulphinyl,
alkylsulphonyl, nitro, (R,),N-, alkylcarbonyl-NR,-,
aralkylcarbonyl-NR,-, arylcarbonyl-NR,-,
heteroarylcarbonyl-NK,-, alkylsulphonyl-NR;-,
aralkylsulphonyl-NR,~-, arylsulphonyl-NR,- or (R,),N-
sulphonyl group or may be mono-, di- or trisubstituted
by fluorine, chiorine or bromine atoms or by hydroxy,
CM¥alkoxy or C;y~alkyl groups, and
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any said heteroaryl group, unless otherwise specified is
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
heteroaromatic ring which contains one, two or three
nitrogen atoms and in which, additionally, one or two
-CH=N- groups may be replaced by a -CO-NR,~ group, whilst
the above-mentioned heteroaromatic rings may
additionally be substituted by one or two alkyl groups
or by a fluorine, chlorine or bromine atom or by a
hydroxy or alkoxy group)

and the tautomers, the stereoisomers, and the addition
salts thereof.

2. Compounds of formula I as claimed in claim 1
wherein

-~

X represents a carbimino group bpﬁionally substituted at
the nitrogen atom b§ an alkyl, a}alkyl, aryl, heteroaryl
or cyano group, or X represents a carbonyl,
thiocarbonyl, sulphinyl or sulphonyl group;

|
Y represents a straight-chained C,;-alky'lene or
alkenylene group optionally substituted by R, or R; or by
R, and R;, which may be mono- or disubstituted by a
fluorine, chlorine or bromine atom or by an alkyl,
trifluoromethyl, aralkyl, aryl, heteroaryl or
alkylcarbonyl group, whilst the substituents may be
identical or different and, in addition, one or two
methylene groups may be replaced by a carbonyl grotp, or

ceratya ¥

Y represents a 1,2-cyclohexylene group optionally
substituted by R, or R; or by R, and R;,, or

Y represents a 1,2-cyclohexenylene group or a 1,2-
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phenylene group wherein one or two CH groups may each be
replaced by a nitrogen atom and which may be substituted
in the carbon skeleton by a fluorine, chlorine or
bromine atom, by a C,,-alkyl group, by a trifluoromethyl,
hydroxy, alkoxy, alkylsulphenyl, alkylsulphinyl,
alkylsulphonyl, alkylcarbonyl, arylcarbonyl,
alkoxycarbonyl, carboxy, nitro, (R,),N-, (R,),NCO- oxr
(R|),NSO,- group, wherein the groups R, may be identical
or different and may each represent a hydrogen atom, an
alkyl, aralkyl, aryl or heteroaryl group, or by a R,NH-
group substituted by an alkylcarbonyl, arylcarbonyl,
aralkylcarbonyl, heteroarylcarbonyl, alkylsulphonyl,
aralkylsulphonyl or arylsulphonyl group,land wherein,
additionally, one or two -CH=CH~ groups may each be
replaced by a -CO-NR,- group, or

Y represents a -CO-NH-, -NH-CO-, -CH=N- or -=-N=CH- group
optionally substituted by R, or Ry,

. I et

one of the groups R'?, R,, R, and "R“, represents a group
formula v

**A-B-C - _

\

wherein A represents an amino, amidino,‘guanidino, or
straight-chained or branched C;s-aminoalkyl group in
which, at one of the nitrogen atoms, one or two hydrogen
atoms may be replaced by a C,4-alkyl group or a hydrogen
atom may be replaced by a C,s-alkoxycarbonyl group, by an
alkylcarbonyl, arylcarbonyl, aryloxycarbonyl or
aralkoxycarbonyl group, or A represents a cyano or
cyano(C,4~alkyl) group or, if A is bound to a nitrogen
atom of groups B or C which is not part of a lactam
group, A may also represent a hydrogen atom or an alkyl
group;

B represents a bond, or
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an alkylene or alkenylene group, or

a phenylene group optionally mono- or disubstituted by
fluorine, chlorine or bromine atoms, by C,,-alkyl groups,
by trifluoromethyl, hydroxy, alkoxy, alkylsulphenyl,
alkylsulphinyl, alkylsulphonyl, (R,),N-, (R;),NCO-,
(R,),NSO,~ or nitro groups or by RNH- groups substituted
by an alkylcarbonyl, aralkylcarbonyl, arylcarbonyl,
heteroarylcarbonyl, alkylsulphonyl, aralkylsulphonyl ox
arylsulphonyl groups, in which the substituents may be
identical or different,

a pyridinylene, pyrimidinylene, pyrazinylene or
pyridazinylene group optionally substituéed in the
carbon skeleton by an alkyl group, whilst additionally
one or two -CH=N- groups may each be replaced by a
-CO-NR,-group and one of theé nitrogen atoms, instead of
being bound to the group R,, may also be bound to the
group C; provided that the 1atterﬂdoes not adjoin the
group B with a betéfoatom or a G?rbonyl group, or

a Cjs—-cycloalkylene group, or ,

a cyclohexylene group wherein one or tQp CH moieties in
the 1,4-position relative to each other‘may each be
replaced by nitrogen atoms, whilst additionally one or
two of the methylene groups adjacent to a nitrogen atom
may each be replaced by a carbonyl group, or

a biphenylene group;

C represents an alkylene or alkenylene group optionally
substituted by a hydroxy group, or

an alkylenecarbonyl group connected to the group B via
the carbonyl group, or
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a phenylene group optionally mono- or disubstituted by
fluorine, chlorine or bromine atoms, by C,,~alkyl groups,
by trifluoromethyl, hydroxy, alkoxy, alkylsulphenyl,
alkylsulphinyl, alkylsulphonyl, (R;),N-, (R,),NCO-,
(R,),NSO,- or nitro groups or by RNH- groups substituted
by alkylcarbonyl, aralkylcarbonyl, arylcarbonyl,
heteroarylcarbonyl, alkylsulphonyl, aralkylsulphonyl or
arylsulphonyl groups, which substituents may be
ldentical or different,

an indanylene or 1,2,3,4-tetrahydronaphthylene group
wherein, in each case, the saturated ring is bound to
the group A and the aromatic ring is bound to the cyclic
urea skeleton, or ‘

a pyridinylene, pyrimidinylene, pyrazinylene or
pyridazinylene group optionally substituted in the
carbonyl skeleton by an alkyl group, whilst additionally
one or two =CH=N=— groups may each be replaced by a
-CO-NR,;- group and one of the nltrogen atoms, instead of
being bound to the group R,, may also be bound to the
group B, provided that the latter does not represent a
bond or is not adjacent to the group C with a
hetero&tom, or \

1
a cyclohexylene group wherein one or two CH moieties in
the 1,4-position relative to each other may each be
replaced by nitrogen atoms, whilst additionally one or
two of the methylene yroups adjacent to a nitrogen atom
may each be replaced by a carbonyl group and the
nitrogen atoms may not be bound to a nitrogen atom of
the cyclic urea;

a second of the groups R,, R,, R, and R; represents a
grodp of formula

F~E-D -
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wherein D represents a C;j-alkylene group or a Cps-
alkenylene group, cr

a phenylene group which may be mono- or disubstituted by
fluorine, chlorine or bromine atoms, by C,4,~alkyl groups,
by trifluoromethyl, hydroxy, alkoxy, alkylsulphenyl,
alkylsulphinyl, alkylsulphonyl, carboxyalkoxy,
alkoxycarbonylalkoxy, aralkoxycarbonyl-alkoxy, (R,),N-,
(R;),NCO-, (R;),NSQ,~ or nitro groups, or by R,NH- groups
substituted by alkylcarbonyl, aralkylcarbonyl,
arylcarbonyl, heteroarylcarbonyl, alkylsulphonyl,
aralkylsulphonyl or arylsulphonyl groups, which
substituents may be identical or different, or

a pyridinylene, pyrimidinylene, pyrazinylene or
pyridazinylene group optionally substituted by an alkyl
group in the carbon skeleton, whilst additionally one or
two -CH=N- groups may each be replaced by a -CO-NR,-
group and one-of-the nitrogen atoms instead of being
bound to the group R,may also be bound to the group E,
provided that the latter does not represent a bond or is
not bound by a heteroatom to the group D, or

a cyclohexylene jroup wherein one or th CH moieties in
the 1,4-position relative to each other‘may each be
replaced by nitrogen atoms, whilst additionally one or
two of the methylene groups adjacent to a nitrogen atom
may each be replaced by a carbonyl group, or

a Cy¢~alkylene group interrupted by the group W, wherein
W represents an oxygen or sulphur atom, a sulphinyl,
sulphonyl,Ith; (alkylcarbonyl)Nf; (aralkylcarbonyl)ij
(arylcarbonyl)Nf, (heteroarylcarbonyl)Nf,
(alkylsulphonyl)Nf oxr (arylsulphonyl)Nféroup and the
alkylene group linked to a nitrogen atom of the cyé¢lic
urea contains 2 or 3 carbon atoms;
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E represents a bond, or

a C;s-alkylene or C,s-alkenylene group optionally
substituted by one or two alkyl groups or by a hydroxy,
alkoxy, amino, alkylamino, aralkylamino, dialkylamino,
bis(aralkyl)amino, carboxyalkyl, alkoxycarbonylalkyl or
aralkoxycarbonylalkyl group, or

E represents a phenylene group optionally mono- or
disubstituted by fluorine, chlorine or bromine atoms, by
Ci4—alkyl groups, by trifluoromethyl, hydroxy, alkoxy,
alkylsulphenyl, alkylsulphinyl, alkylsulphonyl, (R,),N-,
(R;),NCO-, (R;),NSO,- or nitro groups or by R;-NH- groups
substituted by alkylcarbonyl, aralkylcarBonyl,
arylcarbonyl, heteroarylcarbonyl, alkylsulphonyl,
aralkylsulphonyl or arylsulphonyl groups, in which the
substituents may be identical or different, or

a pyridinylene,.pyrimidinylene, pyrazmnylene or
pyr1daz1nylene grOUp optlonally alkyl-substltuted in the
carbon skeleton, whilst addltlonally one or two -CH=N-
groups may each be replaced by a -CO-ng-group and one
of the nitrogen-atoms, instead of being bound to the
group R;, may also be bound to the groub D, or

|
a cyclohexylene group wherein one or two CH moieties in
the 1,4-position relative to each other may each be
replaced by nitrogen atoms, whilst additionally one or
two of the methylene groups adjacent to a nitrogen atom
may each be replaced by a carbonyl group, or

an alkylenearylene group linked to the group D via the
aryl group, or

an alkylene group linked to the group D via the group
W/, wherein W’ represents an oxygen or sulphur atom, a
sulphinyl, sulphonyl,lﬁN‘ﬂ (alkycarbonyl)Nf,
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(aralkylcarbonyl)Nf, (arylcarbonyl)Nf, (heteroaryl-
carbonyl)Nf, (alkylsulphonyl)Nf, (arylsulphonyl)NZ or
aminocarkonyl group wherein the nitrogen atom is bound
to the alkylene group;

F represents a carbonyl group substituted by a hydroxy
or C,¢~alkoxy group, whilst a C;j-alkoxy group may be
substituted in the 1-, 2- or 3-position by an aryl or
heteroaryl group or in the 2- or 3-position by a
pyrrolidin-2-on-1-yl, morpholino, thiomorpholino or 1-
oxido-thiomorpholino group, or F may represent a sulpho,
phosphono, O-alkylphosphono or tetrazol-5-yl group,
whilst if A represents a cyano group or an amino or
aminoalkyl group optionally benzoylated or benzyloxy-
carbonylated at the nitrogen atom, the separation of the
nitrogen atom of these groups and the group F is at
least 10 bonds;

where present.a third of the groups R,, R,, R, and Ry is a
hydrogen atom, an alkyl, trifluqrémethyl, aralkyl, aryl
oxr heteroaryl grouﬁ or, if the third of the groups R,,
R,, R, and Ry is bound to an unsaturated carbon atom of
group Y, it may ‘represent an alkoxy, alkylsulphenyl or
(R;),N- group; and \

|
where present the fourth of groups R,, R,, R, and R
represents a hydrogen atom or an alkyl, aralkyl, aryl or
heteroaryl group;

and the tautomers, stereoisomers, and addition salts
thereof.

3. Compounds of formula I as claimed in claim 1,
wherein

X represents a carbimino group optionally substituted at
the nitrogen atom by a methyl, phenyl or pyridyl group,
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or X represents a carbonyl, thiocarbonyl or sulphonyl
group;

Y represents a straight-chained C,;-alkylene or
alkenylene group optionally substituted by R, or R, or by
R, and Ry, and which may be substituted by a chlorine
atom, by one or two methyl groups or by a
trifluoromethyl, phenyl or acetyl group, whilst
additionally a methylene group may be replaced by a
carbonyl group, oxr

Y represents a -CO-NH-, -NH-CO-, -CH=N- or -N=CH- group,
optionally substituted by R, or R;, or a 1,2-phenylen= or
2,3-pyridinylene group,

one of the groups R,, R,, R, and R, represents a group of
formula

S e A - B ~C -
O “x

wherein A represents an amino, amidino, guanidino, or
straight—chaiﬁed or branched C;4-aminoalkyl group in
which at one of 'the nitrogen atoms, one or two hydrogen
atoms may each be replaced by a Cj-alkyl group or a
hydrogen atom may be replaced by a (CMJalkoxy)carbonyl
or benzyloxycarbonyl group, or, if A is bound to a
nitrogen atom of group C which is not part of a lactam
group, A may also represent a hydrogen atom or a methyl
group;

B represents a bond, or

a phenylene group which may be substituted by one or two
methyl groups, by a fluorine, chlorine or bromine atonm,
or By a methoxy, methylsulphenyl, methylsulphinyl,
methylsulphonyl, nitro, amino, acetylamino, benzoylamino
or methanesulphonylamino group, or
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a Cj¢-cycloalkylene group, or

a pyridinylene, pyrimidinylene, pyrazinylene,
pyridazinylene or biphenylene group;

C represents an ethylene group optionally substituted by
a hydroxy group, or

a methylenecarbonyl group linked to the group B via the
carbonyl group,

a phenylene group optionally substituted by one or two
methyl groups, by a fluorine, chlorine or bromine atom,
by a methoxy, methylsulphenyl, methylsulbhinyl,
methylsulphonyl, nitro, amino, acetylamino, benzoylamino
or methanesulphonylamino group, or

an indanylene or 1,2,3,4-tetrahydronaphthylene group
wherein- the:saturated ring is bound to the group A and
the aromatic ring if bound to thg‘cyclic urea skeleton,
or

\
'

a pyridinylene, ‘pyrimidinylene, pyrazinylene,
pyridazinylene, cyclohexylene or piperﬁdinylene group,
wherein the nitrogen atom may not be bound to a nitrogen
atom of the cyclic urea;

a second of groups R,, R,, R, and R; represents a group of
formula

F-E-D-~-
wherein D represents a C;,~-alkylene group, or
a phenylene group which may be substituted by a

fluorine, chlorine or bromine atom, or by a methyl,
methoxy, methylsulphenyl, methylsulphinyl,
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methylsulphonyl, carboxymethoxy, methoxycarbonyl-
methoxy, nitro, amino, acetylamino, benzoylamino or
methanesulphonylamino group, or

a pyridinylene, cyclohexylene or piperidinylene group,
whilst additionally in a pyridinylene group a -CH=N-
group may be replaced by a -CO-NH- group, whilst the
nitrogen atom, instead of being bound to the hydrogen
atom, may also be bound to the group E, provided that
the latter is not a bond or is not bound by a heteroatom
to group D, or

a Cys-alkylene group interrupted by the group W, wherein
W represents an oxygen or sulphur atom, or a sulphinyl,
sulphonyl, imino, methylimino, acetylimino, benzoylimino
or methanesulphonylimino group and the alkylene group
linked to the cyclic urea contains 2 or 3 carbon atoms;

E represents a.bond, or

. \
a Cm-alkylené drouﬁ optionally substituted by one or two
methyl groups or hy a hydroxy, methoxy, amino,
dimethylamino, dibenzylamino, carboxyméthyl or
methoxycarbonylmethyl group, or E represents a Cp;-
alkenylene group, or \

a phenylene group, or

a Cjy-alkylene group linked to group D by the group W/,
wherein W’ represents an oxygen or sulphur atom, a
sulphinyl, sulphonyl or aminocarbonyl group, the amino
group being bound to the alkylene group;

F represents a carbonyl group which is substituted by a
hydroxy group, by a C,-alkoXy group or by a phenyl(C,,-
alkoxy) group, or F represents a phosphono, 0~
methvlnhosphono or tetrazol-5-yl group. whilst if A
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represents an amino or aminoalkyl group optionally
benzyloxycarbonylated at the nitrogen atom, the
separation of the nitrogen atom of this group and group
F is at least 10 bonds;

where present a third of the graups R,, R,, R, and R,
represents a hydrogen atom, a methyl, ethyl,
trifluoromethyl or phenyl group; and

where present the fourth of groups R,, R,, R, and R,
represents a hydrogen atom or a methyl group;

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

4. Compounds of formula I as claimed in claim 1,
wherein

X represents a-.carbonyl or sulphonyl group;

| _ ) i
Y represents a Stra&qht—chained bmraikylene or
alkenylene group aptionally substituteq by R, or Ry or by
R, and R;, and which may also be substltuted by one or
two methyl groups or by a trifluoromet&yl or phenyl
group, whilst additionally a methylene Yroup may be
replaced by a carkonyl group, or Y represents an -N=CH-
or ~-CH=N- group optionally substituted by R, or Ry;

one of the groups R,, R,, R, and R, represents a group of
formula

A ~B-~-C-~-

wherein A represents an amino, amidino, or straight-
chained or branched C,~aminoalkyl group in which at one
of the nitrogen atoms, a hydrogen atom may be replaced
by a (C4~alkoxy)carbonyl group or benzyloxycarbonyl
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group;
B represents a bond, or

a phenylene group optionally substituted by a fluorine
or chlorine atom, or

a cyclopropylerie, pyridinylene, pyrimidinylene,
pyrazinylene oX pyridzazinylene group;

C represents a phenylene group optionally substituted by
one or two methyl groups, by a fluorine, chlorine or
bromine atom or by a methoxy, methylsulphenyl,
methylsulphinyl, methylsulphonyl, amino, acetylamino,
benzoylamino or methanesulphonylamino group, or, if A
represents an amino group and B represents a bond, C may
represent an indanylene or 1,2,3,4-tetrahydronaphthylene
group wherein the saturated ring is bound to the group A
and the.aromatic.xing is bound to the cyclic urea

‘

skeleton, or N
) ! B

C represencs a pyridinylene, pyrimidinylene,
pyrazinylene, pyridazinylene, cyclohexylene or
piperidinylene group, whilst the nitrogen atom may not

be bound to a nitrogen atom of the cycllic urea;

a second of the groups R,, R,, R, and R; represents a
group of formula

F-E-D -~
wherein D represents a Cj,-alkylene gzroup,
a phenylene group optionally substituted by a fluorine,
chlorine or bromine atom or by a methyl, methoxy,

methylsulphenyl, methylsulphinyl or methylsulphonyl
group, or
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a pyridinylene, cyclohexyiene or piperidinylene group,
whilst additionally in a pyridinylene group the -CH=N-
group may be replaced by a -CO-NH- group and the
nitrogen atom, instead of being bound to the hydrogen
atom, may also be bound to the group E, provided that
the latter is not a bond or is not bound to the group D
by a heterocatom, or

a =-CH,CH,-N (COCHj;) -CH,- group wherein the ethylene moiety
is bound to the cyclic urea;

E represents a bond, or

an ethylene group optionally substituted‘by one or two
methyl groups or by an amino or dibenzylamino gruup, or

an ethenylene or phenylene ¢roup, or

a methylene.group linked to group D by the group W/,

wherein W’ represents an oxygen”pf sulphur atom or a
A

sulphinyl or suiphonyl group;

F represents a carbonyl group subkstituted by a hydroxy
group or by a £,4~alkoxy group, or F may represent a

phosphono, O-methylphosphono or tetrazoh-s-yl group,

whilst if A represents an amino or aminoalkyl group
optionally benzyloxycarbonylated at the nitrogen atonm,
the separation of the nitrogen atom of this group and
the group F is at least 10 bonds;

where present a third of the groups R,, R,, R, and Ry
represents a hydrogen atom or a methyl, ethyl or phenyl
group; and

where present the fourth of the groups R,, R,, R, and R,
represents a hydrogen atom or a methyl group;
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and the tautomers, the stereoisomers and the addition
salts thereof.

5. Compounds of formula I as claimed in clainm 1,
wherein

X represents a carbonyl or sulphonyl group;

Y represents an ethylene or ethenylene group optionally
substituted by R, or R, and optionally substituted by a
methyl or phenyl group, or Y represents a
carbonylmethylene or methylenecarbonyl group optionally
substituted by a methyl group, or a -CH=N- c¢r -N=CH-
group optionally substituted by R, or RM'

one of the groups R,, R,, R, and R; represents a group of
formula

S A~ B - C -

W o . N ‘
wherein A repreééntg an aminomethyl, aminoethyl or
amidino group'bptionally substituted by a
(Cy4—~alkoxy)carbanyl group;
|

B represents a bond or a 1,4-phenylene broup; and

C represents a 1,4-phenylene group optionally
substituted by a methyl group, a 3,6-pyridazinylene or
1,4-piperidinylene group, whilst the nitrogen atom may
not be bound to a nitrogen atom of the cyclic urea, or,
if A represents an amino group and B represents a bond,
C may represent an indanylene group, wherein the
saturated ring is attached to A and the aromatic ring to
the cyclic urea ring;

a second of the groups R,, R,, R, and R; represents a
grzoup of formula
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F-E-D -

wherein D represents a C,4,~alkylene group, a 1,4-

phenylene or 1,4-cyclohexylene group;
E represents a bond, or

an ethylene group optionally substituted by an amino or
dibenzylamino group, or an ethenylene group, or

a 1,4-phenylene group, or

a methylene group linked by the group W’ to the group D,
wherein W’ represents an oxygen or sulphur atom or a
sulphinyl or sulphonyl group;

F represents a carbonyl group substituted by a hydroxy
group or by a C4—-alkoxy group, whilst if A represents an
aminomethyl -group, the separation_of the nitrogen atom
of this group and tFe group F i?xét least 10 bonds;

where present a third of the groups R,, R,, R, and R,
represents a hydrogen atom or a methyl, ethyl or phenyl
group; and }

1
where¢: present the fourth of the groups R,, R,, R, and R,
represents a hydrogen atom or a methyl group;

and the tautomers, the stereoisomers and the addition
salts thereof.

6. Compounds of formula I as claimed in claim 1,
wherein

R,, R,, R, and R;, X and Y are as defined in claims 1 to
5, and wherein there is an additional ring member
between the linking points of those groups R,, R,, R, and
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R, which represent the A-B-C- and F-E-D- groups, on the
cyclic urea,

the tautomers, the stereoisomers and the addition salts
thereof.

7. A ¢ompound as claimed in claim 1 being:

(a) 1-(4-amidino-phenyl)-3-[4-(2-carboxy-ethyl)-phenyl]-
imidazolidin-2-one;

(b) 1-(4-amidino-phenyl)-3-[4-(2-carboxy-ethyl) -
cyclohexyl]-imidazolidin-2-one;

(c) 1-(4-amidino-phenyl)-3-[4-(2-carboxy~ethyl)-phenyl]-
imidazolidin-2,4-dione;

(d) 2-(4-amidino-phenyl)-5-[4-(2-carboxy-ethyl)-phenyl]-
3,4-dihydro:2H¢5H7;,2,5-thiadiazo;e~l,1-dioxide;

R '.‘\ )
(e) 1-(4-amidind¥phgnyl)-3-[4-(2Lcarboxy-ethyl)-phenyl]-
3H-imidazol-2-one;, '
(£) 1-(4-amidino-phenyl)-3-[4—(2-carboxy-ethyl)-phenyl]-
4-methyl-3H~-imidazol~2-one; \

(g) 2-(4-amidino-phenyl)-4-[4-(2-carboxy-ethyl)-phenyl]-
5-methyl-4H-1,2,4~-triazol-3-one;

(h) 2-(4-amidino-phenyl)-4-[4~(2-carboxy-ethyl)-phenyl]-
5-ethyl-4H-1,2,4-triazol-3-one;

(i) 2=(4-amidino-phenyl)-4-[4-(2-carboxyethyl)-phenyl]-
4H-1,2,4-triazol-3-one;

(j) 4-(4-amidino-phenyl)-2-[4-(2-carboxy-ethyl)-phenyl]-
4H-1,2,4-triazol-3-one;
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(k) 1-(4-amidino-phenyl)-3-[4-(2-methoxycarbonyl-ethyl)-
phenyl)-4-methyl-3H-imidazol-2-one;

(1) 2-(4-amidino-phenyl)-4-[4-(2-methoxycarbonyl-ethyl)-
phenyl}-5-methyl-4H-1,2,4~-triazol-3-one;

(m) 2-(4-amidino-phenyl)-5-ethyl-4-[4-(2-
methoxycarbonyl-ethyl) -phenyl]-4H-1,2,4~-triazol-3-one;

(n) 2-(4-amidino-phenyl)-4-[4~-(2-methoxycarbonyl-ethyl)-
phenyl])-4H-1,2,4-triazol-3-one;

(o) 2-(4-methoxycarbonylamidino-phenyl)-3-[4-(2-
methoxycarbonyl-ethyl) -phenyl]-S-methyl-4H-1,2, 4~
triazol-3-one;

(p) 2-(4-methoxycarbonylamidinc-phenyl)-3-[4~-(2~-
methoxycarbonyl-ethyl)-phenyl]-4H-1,2,4-triazol-3-one;

.~ .
- .’

(a) 4-[4-(2-isobutyloxycarbonylhgéhyl)-phenyl]—z—(4-
methoxycarbonylémid&no—phenyl)—Slmethyl—4H-1,2,4—
triazol-3-one; or .

(r) 2-(4—amidino—pheny1)-4—[4-(2—isobu§yloxycarbonyl—
ethyl)-phenyl)-5-methyl-4H~1,2,4-triazoll-3-one;

or a tautomer, stereoisomer or addition salt thereof.

8. A compound as claimed in any one of claims 1 to 7
being a pysiologically acceptable addition salt of a
compound of formula I as defined in any one of claims 1
to 7.

9. A pharmaceutical composition containing a compound
of formula I as claimed in &ny one of claims 1 to 7 or a
physiologically acceptable addition salt thereof
together with at least one physiologically acceptable

-~
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carrier or excipient.

10. A process for the preparation of compounds as

claimed in claim 1, said process comprising at least one
of the following steps:

a) (to prepare compounds of formula I wherein F

represents a carboxy group) converting a compound of
formula II

X
— X .
Ry - N Y/m - Ry (1)

(wherein
R., Ry, X and Y are as defined in claims 1 to 7 with the

proviso that one of the groups R,, R,, R. and Ry represents
a group of formula

F' - E-D -

wherein E and D are as defined in claims 1 to 7 and
F' represents a group which may be converted into a
carboxyl group by hydrolysis, treatment with acids,
thermolysis or hydrogenolysis) into a corresponding
carboxy compound;

b) (to prepare compounds of formula I wherein A
represents an R(NH-C(=NH) - group optionally substituted by
an alkyl group) reacting a compound of formula III

X
_—

Ra-N\Y/

N - R, (III)

(whexrein
R,, Ry, X and Y are as defined in claims 1 to 7, with the
proviso that one of the groups R,, R,, R and Ry
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represents a group of the formula
Z, - C(=NH) - B -

wherein B and C are as defined in claims 1 to 7 and

Z, represents an alkoxy, aralkoxy, alkylthio, aralkylthio
or amino group) which is optirmnally formed in the
reaction mixture, with an amine of formula IV

R, - NH, (IV)

(wherein

R, represents a hydrogen atom or a C,.,-alkyl group) or
with an acid addition salt thereof;

c) (to prepare compounds of formula I wherein at least
one of the groups B, C, D and E contains a sulphinyl
or sulphonyl group) oxidising a compound of formula V

X
/\
R, - N N - R, (V)
\\\\\Y////
(wherein
R., Ry, X and Y are as defined in claims 1 to 7, with the

% proviso that at least one of the groups Y, B, C, D or E
TTTS contains a sulphenyl or sulphinyl group) ;

d) (to prepare compounds of formula I wherein Y
represents a straight-chained C,.,-alkylene group
optionally substituted by R, or Ry 0or by R, and Ry,
which may be mono- or disubstituted by alkyl,
trifluormunethyl, aralkyl, aryl or heteroaryl groups)
HEH hydrogenating a compound of formula VI

oe
.
sseviee oo

X
\N - R, (VI)

R,
~

- N —
\\\\

Yl
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(wherein

R,, R, and X are as defined in claims 1 to 7 and

Y’ represents a straight-chained C,;~alkenylene group
optionally substituted by R, or R, or by R, and R;, which
may be mono- or disubstituted by alkyl, trifluoromethyl,
aralkyl, aryl or heteroaryl groups);

e) (to prepare compounds of formula I wherein A
represents an aminoalkyl, amidino or guanidino group
substituted by a (Cj4~alkoxy)carbonyl group or by an
aralkoxycarbonyl, aryloxycarbonyl, alkylcarbonyl or
arylcarbonyl group) xeacting a compound of formula VII

N - Rb (VII)

(wherein

R,;.R,, X and:Y¥.are as defined in claims 1 to 7 with the

proviso that one of’the groups RV'Rb,IQ and R,

represents a group of formula
Af*-B - C - )

|

wherein B and C are as defined in claim& 1 to 7 and

A’ represents an H)N-C,;alkyl-, H;N-C(=NH)- or

H,N-C(=NH) -NH- group) with a compound of formula VIII

Zy = Rs (VIII)

(wherein

R; represents a (C,-alkoxy)carbonyl group, an
aralkoxycarbonyl, aryloxycarbonyl, alkylcarbonyl or
arylcarbonyl yroup and 2, represents a nucleophilic
leaQing group) ;
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f) (to prepare compounds of formula I wherein F
represents a carbonyl group substituted by a C,4~alkoxy
group, wherein a C,;-alkoxy group may be substituted in
the 1-, 2- or 3-position by an aryl or heteroaryl group
or in the 2- or 3-position by a pyrrolidin-2-on-1-yl,
morpholino, thiomorpholino or 1l-oxido-thiomorpholino
group) reacting a compound of formula IX

X .
R, - N -~ ™ N - R, (IX)
-~

AN
'

(wherein

R,, R,, X and Y are as defined in claims 1 to 7, with the
proviso that one of the groups R,, R,, R, and R,
represents a group of formula

F" - E - D -
whereln E and D are as defined ln clalms 1 to 7 and
o represents a cargoxy or alkoxycarbonyl group) with an
alcohol of formula X

'

HO - Rq4 .\ (X)

(wherein

Ry represents a Cj4~alkyl group which may be substituted
in the 1-, 2- or 3=-position by an aryl or heteroaryl
group or in the 2- or 3-position by a pyrrolidin-2-on-1-
yl, morpholino, thiomorpholino or 1l-oxido-thiomorpholino
group) ;

g) (to prepare compounds of formula I wherein A
represents an NH,-C(=NH)- group and B or, if B represents
a bond, C represents a C,s-cycloalkylene group optionally
substitnted by an alkyl, aralkyl or aryl group, wherein
a CH moiety is replaced by a nitrogen atom, or a Cg,-
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cycloalkylene group optionally substituted by an alkyl,
aralkyl or aryl group, wherein one or two CH moieties in
the 1,4-position relative to each other are each
replaced by a nitrogen atom, whilst B or, if B is a
bond, C is linked to the group A via one of the above-
mentioned nitrogen atoms) reacting a compound of formula
XTI

R N - R, (XI)

]

NS
N

Y

(wherein

R,, R,, X and Y are as defined in claims 1 to 7, with the
proviso that one of the groups R,, R,, R, and R,
represents a group of formula

H-B’" -C=-0r H-~-C! -
wherein C is as defined in clai@g‘l to 7 and
B’ oxr Cf représénts’a Qu-cycloafkylene group optionally
substituted by an alkyl, aralkyl or aryl group, wherein
a CH moiety is replaced by a nitrogen atom, or a Cgy-
cycloalkylene group optionally substituted by an alkyl,
aralkyl or aryl group, wherein one or tWo CH moieties in
the 1,4-position relative to each other are each
replaced by a nitrogen atom, the hydrogen atom being
linked to a nitrogen atom of the group B’ or C’) with a
compound of formula XII

2,-C (=NH) -NH, (XII)

(wherein
2, represents a nucleophilic leaving group);

h) (to prepare compounds of formula I, wherein A
represents an H,N-CH,-V- group, wherein V represents a
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bond or a straight-chained or branched C,,-alkylene

group) reducing a ccmpound of formula XIIT

R, - N -~ N - R, (XIII)
A

X .
AN
v
(wherein
R,, R,, X and Y are as defined in claims 1 to 7 with the
o

proviso that one of the groups R,, R,, R, and R,
represents a group of the formula

NC -V-B-¢C -

where¢in B and C are as defined in claims 1 to 7 and
V represents a bond or a straight-chained or branched
Ciy-alkylene) ;

i) .(to prepare compounds of formula I wherein C
represents an alkylene group subgtituted by a hydroxy
group) reducing a cbmpound of formula XIV

N - Ry (XIV)

(wherein

R,, R,, X and Y are as defined in claims 1 to 7, with the
proviso that one of the groups R,, R,, R, and R,
represents a group of the formula

A-B=-C" -
wherein A and B are as hereinbefore defined and

C" represents an alkylene group in which a methylene
group is replaced by a carbonyl group);
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j) (to prepare compounds of formula I wherein A
represents an H,N-C(=NH)-NH- group) reacting a compound
of formula XV

R, - N

X
— N
N - R XV
\ / b ( )

Y

(wherein

R,, R,, X and ¥ are as defined in claims 1 to 7 with the
proviso that one of the groups R,, R,, R, and Ry
represents a group of the formula

HzN"B"‘C""

wheréeéin B and C are as hereinbefore defined) with
cyanamide or an acid addition salt thereof or with an S-
alkyl-isothiourea, O-methylisothiourea or 1l-amidino~3,5-
dimethylpyrazole;-, .
\

o ! |
k) cyclising a compound of formula XVI

N N - R, (XVI)
| l ﬁ
U U

(wherein

R,, R, and X are as defined in claims 1 to 7,

one of the groups U, or U, represents a hydrogen atom and
the other group U; or U, represents a group of the
formula

- Y" - z"

wherein Y" represents a straight-chained cC,,~-alkylene or
alkenylene group, optionally substituted by R, or R; or
by R, and R;, wherein each carbon atom may be mono- or
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disubstituted by an alkyl, trifluoromethyl, aralkyl,
aryl, heteroaryl or alkylcarbonyl group, whilst the
substituents may be identical or different, or a 1,2-
cycloalkylene group having 4 to 7 carbon atoms
optionally substituted by R, or R; or by R, and R,, or a
1l,2-cycloalkenylene group having 4 to 7 carbon atoms, a
~-CH=N- group optionally substituted by the groups R, or
R;, wherein the nitrogen atom is linked to one of the
nitrogen atoms in formula XVI, or a -CH,-NH- group
optionally substituted by R, or R; and

Z, represents a nucleophilic leaving group or together
with an adjacent methylene group of the group Y", a
carbonyl, carboxy, alkoxycarbonyl, aralkoxycarbonyl,
aryloxycarbonyl or dialkoxymethyl group)}

1) (to prepare nompounds of formula I wherein R, or R,
represents an E-F-D- group) cyclising a compound of
formula XVII

- .

R, = CO - CHR; - NR, - CO - NHR, (XVIX)

(wherein .

R,, R,, R, and Ry are as defined in claims 1 to 7) which
is optionally formed in the reaction mixture and
optionally hydrogenating a compound thus obtained;

m) (to prepare compounds of formula I wherein X
represents a carbonyl group) reacting a compound of
formula XVIII

R, = NH - ¥ - NH = R, (XVIII)
(wherein

R,, R, and ¥ are as defined in claims 1 to 7) with a
conpound of formula XIX

Zg = CO = %4 (XIX)
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(wherein

Zs and 24, which may be identical or different, represent
nucleophilic leaving groups);

n) (to prepare chmpounds of formula I wherein R,, R,, R,
and R, are defined as in claims 1 to 7, with the proviso
that at least one of the groups R, and R, does not
represent a hydrogen atom) reacting a compound of
formula XX '

N - Rb (xx)

(wherein
X and Y are as hereinbefore defined,

one of the groups R, or R, represents a hydrogen atom and
the other group R, or R, is as defined in claims 1 to 7)
with a'compound-oﬁ formula XXI

[}

¢ !
29 = R¢ (XXI)

(wherein '
R’ has the meanings given hereinbefore \for R, or R,, with
the exception of a hydrogen atom, and '

Z, represents a nucleophilic leaving group),

or if R, or R, represents a -D-COO-alkyl group with the
proviso that there are two carbon atoms between the
nitrogen atom of the cyclic urea and the alkoxycarbonyl
group, reacting with a compound of formula XXIT

D/ -COO0-alkyl (XXII)
(wherein

D’ has the meanings given for D in c¢laims 1 to 7, with
the proviso that the alkoxycarbonyl group is immediately
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preceded by a carbon-carbon double or triple bond);

0) (to prepare compounds of formula I wherein F
represents a carboxy, alkoxycarbonyl, aralkoxycarbonyl
or aryloxycarbonyl group) oxidising a crompound of
formula XXIII

X
R, = N -~ ~ N - R (XXIII)
\ / b
Y
(wherein
R,, R,, X and Y are as defined in claims 1 to 7, with the
proviso that one of the groups R,, R,, R, and Ry

represents a group of the formula
CH, = CH - E =D -

wherein E and -D.are defined as in claims 1 to 7) with
optional subsequent esterificatipn;

C b 1
P) (to prepare compounds of formula I wherein F
fepresents an O-alkyl-phosphono group) reacting a

sompound of formula XXIV !
!

X
~N
P N - R, (XXIV)

/
Ve
R, = N

Y

(Wherein

Ry Ry, X and Y are as defined in claims 1 to 7, with the
proviso that F represents a dialkoxyphosphoryl group)
with an alkali metal iodide;

q) (to prepare compounds of formula I wherein F
répresents a phosphono group) reacting a compound of
formula XXV
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X
-~ ~

R, - N N -
~ P (XXV)

(wherein

Ra; Ry, X and Y are as hereinbefore defined, with the
proviso that F represents an O-alkylphosphono- or
dialkoxyphosphoryl group) with an alkali metal iodide in
the presence of a trialkylhalosilane;

r) (to prepare compounds of formula I wherein W

represents an I)N< group) reacting a compound of formula
XXVI

X
\
R, - N N - Ry (XAVT)
\\ Y /,..

(wherein

R., Ry, X and Y are as defined in claims 1 to 7, with the
proviso that one of the groups R,, R,, R. and Ry represents
a 2Zyg~-D"- group, wherein D" represents a C;.;~alkylene group

and Z, represents a nucleophilic leaving group) with a
cdompound of formula XXVII

RyYNH - E' - F (XXVII)

(wherein

eoe
L
3

L]

F and R, are as hereinbefore defined and
E' represents a C,.;-alkylene group);

g) (to prepare compounds of formula I wherein A
v represents an amino or aminoalkyl group) reacting a
compound of formula XXVIII

-
R, - N~ - N - Ry (XXVIII)
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(wherein
R,, R,, X and Y are defined as in claims 1 %o 7, with the
proviso that one of the groups R,, R,, R, and R,
represents an H,N-CO-T~B-C group, where B and C are as
hereinbefore defined and T represents a bond or a C,s-
alkylene group, with a phenyl jiodine(III) compound of
formula XXIX

R
/ ’
\ CXX1X)
Ry

(wherein
R; in eath case represents an acyl group or an organic
carboxylic acid);

-

t) (to prepare compounds af formula I wherein A
represents an amlno oxr amlnoalkyl group substituted by
one or two alkyl groups at the nitrogen atom) reacting a
compound of formula XXX

< N oy - R, (XXX)
AN

(wherein
R,, R,, X and Y are defined as in claims 1 to 7, with the

proviso that one of the groups R,, R,, R, and R,
represents a group of the formula

A" =B - C -

wherein B and C are as defined in claims 1 to 7 and
A% represents an amino, alkylamino, aminoalkyl or



- 213 -

alkylaminoalkyl group) with a compound of formula XXXI
Zg = (Rg=C-Rg) = 2y (XXXI)

(wherein

Ry and Ry, which may be identical or different, represent
hydrogen atoms or alkyl groups,

one of the groups Z, or Z,, represents a nucleophilic
leaving group and

the other group %, or Z,, represents a hydrogen atom or an
alkyl group or

Z, and 2,, together represent an oxygen atom);

u) (to prepare compounds of formula I wherein A
represents a cyano group) reacting a compound of formula
XX¥™

X

“L Ry N - R, (XXXII)

~
¢ <

! .

e
- N ~

—

(wherein y '
R,, R,, X and Y are-as defined in claims 1 to 7, with the
proviso that one of the groups R,, R,, Rl and Ry

represents a group of the formula ‘

A"i_B—C-

wherein B and C are as defined in claims 1 to 7 and
A"/ represents a halogen atom) with copper(I)cyanide;

v) (to prepare compounds of formula I wherein A
represents an aminoalkyl group where the amino group is
not bound to a guaternary carbon atom, or an amino group
which is bound to a CH or CH, group of group B or C)
reducing a compound of formula XXXIII
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R, - N N - R, (XXXIIT)

(wherein

R,, R,, X and Y are defined as in claims 1 to 7, with the
proviso that one of the groups R,, R,, R, and R,
represents a group of the formula

AIIIE—B—C._

wherein B and C are as hereinbefore defined and
A"" contains an N-hydroxy-imino group);

w) resolving a compound of formula I thus obtained into
the cis-/trans-isoriers, enantiomers and/or diastereomers
thereof;

X) converting a.compound of formula I into an addition
salt thereof, more partmcularly for pharmaceutical use

into a phy51010glcally acceptable salt thereof with an

inorganic or organic acid or base, or qonvertlng a salt
of a compound of formula I into the free compound; and

\

y) performing a process as defined in hny one of steps
(a) to (x) above on a corresponding protected compound

and subsequently removing the protecting group used.

11. Usie of a compound of formula I as claimed in any
one of claims 1 to 7 or a physiologically acceptable
salt thereof for the manufacture of a therapeutic agent
for use in combatting conditions in which cell
aggregations or cell-matrix interactions occur.

12. ' A method of treatment of the human or non-human
animal body to combat conditions in which cell
aggregations or cell-matrix interactions occur, said
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method comprising administering to said body a compound
of formula I as claimed in any one of claims 1 to 7 or a
physiologically acceptable addition salt thereof.

13. A compound of formula I as claimed in claim 1 or a
pharmaceutical composition thereof substantially as
herein disclosed in any one of the Examples.

DATED THIS 27TH LaY OF JUNE 1994

DR KARL THOMAE GMBH
By their Patent Attorneys.i
CALLINAN LAWRIE
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Abstract

Urea Derivatives

The invention relates to cyclic urea derivatives of

formula I

R, - N N - R, (I)

(wherein R,, R,, X and Y are defined as in claim 1) and
the stereoiscmers and salts thereof, compounds which
have valuable pharmacological properties, and in
particular aggregation-inhibiting effects.



