
The invention reLates to new 7-amino-1-cyclopro-
pyl-6,8-difluoro-1,4-dihydro-4-oxo-3-quinolinecarboxyLic acids, processes
for their preparation and also antibac- teriaL agents containing these
substances. 5            New
7-amino-1-cyclopropyl-6,8-difluoro-1,4-dihydro- 4-oxo-3-quinolinecarboxyLic
acids of the formula (I) [err] in which R[err] and R[err] can be identical
or different and represent a 10           [err] radical optionally
substituted by a hydroxyl, amino, methylamino or dimethylamino group and
furthermore, together with the nitrogen atom to which they are bonded, can
form a 5- or 6-mem- bered heterocyclic ring which can additionally con- 15
tain as ring members the atoms or groups -0-, -S-, -SO-, [err] or [err] and
which can optionally be mono-, di- or trisubstituted on the carbon atoms by
C1-C4-aLkyL, hydroxyl, alkoxy with 1 - 3 carbon atoms, amino, methyLamino
or ethyLamino, wherein each car- 20           bon atom can onLy carry one
substituent, wherein R3      represents hydrogen, a branched or unbranched
alkyl, alkenyl or alkynyL group with I to 6 carbon atoms, which can
optionally be substituted by a hydroxyl, trifluoromethylmercapto, aLkbxy,
alkylmercapto, al-- 25           kylamino or dialkylamino group with 1 to 3
carbon atoms for an aLkyL radical, the cyano group, or an alkoxycarbonyl
group with I to 4 carbon atoms in the aLcohol part, the benzyloxycarbonyl
group, a phenylaLkyl group which has up to 4 carbon atoms in 30
the aliphatic part and which is optionally substitu- ted in the phenyL
radical by nitro or amino, a phenyl radical optionally mono- or
disubstituted by hydroxyl,    methoxy, chlorine and fluorine, a phenacyl
radical. optionally mono- or disubstituted by hydroxyl, methoxy, chlorine
and fluorine, an oxoalkyl radical with up to 6 carbon atoms and also a
cycloalkyl- 5           alkyl radical with up to 6 carbon atoms in the cy-
clic part and up to 3 carbon atoms in the acyclic part, furthermore denotes
a radical COR4, CN or S02R5, wherein R4       is hydrogen, straight-chain
or branched alkyl with 10           1 to 4 C atoms which is optionally
substituted by 1 or 2 substituents from the series comprising amino,
alkoxycarbonyl with 1 to 3 carbon atoms in the alkyl part, carboxyl, alkoxy
with 1 to 3 carbon atoms or trifluoromethylthio, phenyl optionally
substituted 15           by chlorine, hydroxyl, amino or carboxyl, alkoxy
with 1 to 4 C atoms, alkylthio with 1 to 2 C atoms,. benzyloxy, amino or
alkylamino with 1 to 5 C atoms.. which is optionally substituted by
alkoxycarbonyl with 1 to 3-C atoms in the alkyl part or carboxyl, 20
and R[err]       is straight-chain or branched alkyL with I to 3 C atoms,
phenyl or methylphenyl, and their pharmaceutically acceptable salts, have
been found. DE-A1-3,106,013 and EP-A3-0,078,362 disclose quin- 25
olonecarboxylic acids with an antibacterial activity. Com- pared with
these, the compounds according to the invention show improved
species-specific antibacterial activities. They are therefore suitable as
active substances 



for human and veterinary medicine, where the prophylaxis 30  and treatment
of fish is also counted as veterinary medi- cine. Those compounds of the
formula (I) are preferred in which R  and R  can be identical-or
different-and represent a 35           [err] radical optionally substituted
by a hydroxyl or amino group and furthermore, together with the nitrogen
atom to which they are bonded, can form a 5- or 6-membered heterocyclic
ring which can additionally contain as ring members the    atoms of the
groups -O-, -S-, [err] or [err] and which can optionally be mono- or
disubstituted on the carbon atoms by [err], hydroxyl, amino or methylamino,
wherein each carbon atom can only carry 5            one substituent,
wherein R[err]       represents hydrogen, a branched or unbranched alkyt,
alkenyl or alkynyl group with 1 to 4 carbon atoms, which can optionally be
substituted by a hydroxyt, trifluoromethylmercapto, alkoxy or alkylmercapto
10           group with 1 to 2 carbon atoms for an alkyl radi- cal, the
cyano group, or the alkoxycarbonyl group with 1 to 3 carbon atoms in the
alcohol part, the benzyloxycarbonyL group, a phenyLaLkyl group with up to 2
carbon atoms in the aliphatic part and which 15           is optionally
substituted in the phenyl radical by nitro or amino, a phenacyl radicaL, an
oxoalkyl radicaL with up to 5 carbon atoms and aLso a cyclo- alkyLaLkyL
radical with up to 6 carbon atoms in the cyclic part and up to 2 carbon
atoms in the acycLic 20           part, furthermore denotes a radicaL COR4,
CN or [err], wherein R[err]       denotes hydrogen, straight-chain or
branched alkyl with 1 to 3 C atoms which is optionalLy substi- tuted by 1
or 2 substituents from the series compri- 25           sing amino,
methoxycarbonyl, carboxyl, alkoxy with 1 to 2 carbon atoms or
trifluoromethylthio, phenyl. op-- tionally substituted by chlorine or
hydroxyl, alkoxy with 1 to 3 C atoms, amino or aLkyLamino with 1 to 5 C
atoms which is optionally substituted by alkoxy- 30           carbonyl with
1 to 2 C atoms in the alkyl part or carboxyl, and R[err]       denotes
methyl, ethyl, phenyl or methylphenyl. Particularly preferred are those
compounds of the formula (I) in which 35  R[err]  and R[err] can be
identical or different and represent a C1-C2-alkyl radical optionally
substituted by a hydroxyl group and furthermore, together with the nitrogen
atom to which they are bonded, can form a 6-membered heterocyclic ring
which can addition-    - 4-              48 aLly contain the group N-R[err]
as a ring member and which can optionally be mono- or disubstituted on the
carbon atoms by [err] or hydroxyl, where- in each carbon atom can only
carry one substituent, 5           wherein R[err]       represents
hydrogen, a branched or unbranched alkyl, 



aLkenyl or alkynyl group with 1 to 3 carbon atoms which can optionally be
substituted by a hydroxyl group or the alkoxycarbonyl group with 1 to 2
car- 10           bon atoms in the alcohol part, a benzyl group op-
tionally substituted in the phenyl radical by amino, a phenacyl radical, an
oxoalkyl radical with up to 4 carbon atoms and also a cyclopropylmethyl
radicaL, and furthermore denotes a radical [err] or [err], 15
wherein R[err]      denotes hydrogen, alkyl with I to 2 C atoms which is
optionally substituted by a substituent from the series comprising alkoxy
or carboxyl, alkoxy with 1 to 2 C atoms or benzyLoxy and 20  R[err]
denotes methyl. It has furthermore been found that 7-amino-1-cyclo-
propyl-6,8-difluoro-1,4-dihydro-4-oxo-3-quinoline carboxylic acids of the
formula (I) are obtained when the trifluoroqui- nolonecarboxylic acid of
the formula (II) 25 [err] is reacted with amines of the formula (III) [err]
(III) in which R[err] and R[err] have the abovementioned meanings, 30 if
appropriate in the presence of acid binders (Method A). The compounds of
the formula (I) according to the invention can also be obtained by reacting
a-7-piperazinyl- quinolonecarboxylic acid of the formula (IV)    -5-
49 [err] in which the piperazinyl radical can be mono-, di- or tri-
substituted on the carbon atoms by [err], wherein each carbon atom can only
carry one substituent, 5   with compounds of the formula (V) R3X
(V) in which R3       has the abovementioned meaning, but cannot be
hydrogen, and 10  X        denotes fluorine, chlorine, bromine, iodine,
acyl- oxy, ethoxy, phenoxy, 4-nitrophenoxy, in the presence of acid binders
(Method B). The compounds of the formula (I) according to the invention are
also obtained when a 7-piperazinyl-quinolone- 15  carboxylic acid of the
formula (IV) in which the pipera- zinyl radical can be mono-, di- or
trisubstituted on the carbon atoms by [err], wherein each carbon atom can
only carry one substituent, is reacted with anhydrides of the formula (VI)
20 [err] in which A        denotes an optionally substituted alkylene chain
with 2 or 3 carbon atoms or an arylene radical, to give the compounds
according to the invention of the 25  formula (Ia) (Method C), [err]    -6
- 



in which the piperazinyl radical can be mono-, di- or tri- substituted on
the carbon atoms by [err], wherein each carbon atom can only carry one
substituent. Compounds according to the invention of the for 5   mula (I)
are also obtained when a 7-piperazinyl-quino- Lonecarboxylic acid of the
formula (IV) in which the pi- perazinyl radical can be mono-, di- or
trisubstituted on the carbon atoms by [err], wherein each carbon atom can
only carry one substituent, is reacted with Michael 10 acceptors of the
formula (VII) [err]         (VII) in which 8 represents -CN, C-R6 or COOR7,
wherein R represents methyl or ethyl and R  represents methyl, ethyl, n- or
i-propyL or benzyl 15 (Method D). If 2-methyl-piperazine and
1-cyclopropyl-6,7,8-- trifluoro-4-oxo-1,4-dihydro-3-quinoline carboxylic
acid (II) are used as starting substances in the reaction ac cording to
Method A, then the course of the reaction can 20 be represented by the
following scheme: [err] If ethyl iodide and 1-cyclopropyl-6,8-difluoro-
1,4-dihydro-4-oxo-7-(1-piperazinyl)-3-quinolinecarboxylic acid are used as
starting substances in the reaction accorcl- 25  ing to Method B, then the
course of the reaction can be re- presented by the following scheme: [err]
-7- If, for exampLe, 1-cyclopropyl-6,8-difLuoro-1,4-
dihydro-4-oxo-7-(1-piperazinyl)-3-quinolinecarboxylic acid and acetic
anhydride are used as starting compounds in the reaction of (IV) with (V)
according to Method 8, 5   then the course of the reaction can be
represented by the following scheme: [err] If, for exampLe,
1-cyclopropyL-6,8-difluoro-1,4-
dihydro-4-oxo-7-(1-piperazinyl)-3-quinoLinecarboxylic 10  acid and succinic
anhydride are used as starting compounds in the reaction of (I) with (VI)
according to Method C, then the course of the reaction can be represented
by the following scheme: [err] 15           If, for example,
1-cyclopropyl-6,8-difluoro-1,4-
dihydro-4-oxo-7-(1-piperazinyl)-3-quinoLinecarboxylic acid and methyL vinyL
ketone are used as starting compounds in the reaction of (I) with (VII)
according to Method D, then the course of the reaction can be represented
by the follow- 20  ing scheme: [err] The
1-cyclopropyL-6,7,8-trifLuoro-1,4-dihydro-4- oxo-3-quinoline carboxylic
acid of the formuLa (II) which can be used as starting substances according
to Method A 25  can be prepared according to the following reaction scheme:
-8- [err] (7)                          (II) Thus diethyl malonate (2) is
acylated using 2,3,4 5- 



tetrafluorobenzoyl chloride (1) in the presence of magnes- ium ethylate to
give the aroyl malonic ester (3) (Organicum, 5   3rd edition, 1964, p.
438). 2,3,4,5-Tetrafluorobenzoyl fluoride can also be used in place of (1).
Ethyl aroylacrylate (4) is obtained in a good yield by partial
saponification and decarboxylation of (3) in 10 aqueous medium with
catalytic amounts of sulphuric acid or p-toluenesulphonic acid, and is
converted into ethyl 2- (2,3,4,5-tetrafluorobenzoyl)-3-ethoxy-acrylate (5)
with triethyl orthoformate/acetic anhydride. Reaction of (5) with
cyclopropylamine in a solvent such as, for example, 15 methylene chloride,
alcohol, chloroform, cyclohexane or toluene leads by means of a slightly
exothermic reaction to the desired intermediate (6). The cyclization
reaction (6) ---> (7) is carried out in a temperature range of about 60 to
300[err]C, preferably 20  80 to 180[err]C.    53 -9- Dioxane,
dimethylsulphoxide, N-methylpyrrolidone, sulpholane, hexamethylphosphoric
acid triamide and prefer- ably N,N-dimethylformamide can be employed as
diluents. Potassium tert-butanolate, butyl-lithium, phenyl- 5   lithium,
phenyl magnesium bromide, sodium methylate, sodium hydride, sodium
carbonate or potassium carbonate and par ticularly preferably potassium
fluoride or sodium fluoride can be used as acid binders in this reaction
step.   The use of a 10 mol %  excess of base can be advantageous. 10
The ester hydrolysis of (7) occurring under basic or acidic conditions in
the Last step leads to 1-cyclopro
pyl-6,7,8-trifluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid (II). The
2,3,4,5-tetrafluorobenzoyl chloride (1) used as 15 a starting material for
this synthetic route was obtained in a customary manner from the known
2,3,4,5-tetrafluoro benzoic acid [G.G. Yakobson, V.N. Odinokov and N.N.
Vorozhtsov Jr., Zh. Obsh. Khim. 36, 139 (1966)] using thionyL chloride. It
possesses a boiling point of 75-80C/ 20  17 mbar.
2,3,4,5-Tetrafluorobenzoyl fluoride possesses a boiling point of 46 to
47[err]C/20 mbar (n[err]:   1.4375). The amines (III) used as starting
substances are known or can be obtained by processes which are known from
the literature. Examples which may be mentioned are: mor- 25  pholine,
piperidine, thiomorpholine, pyrroLidine, dimethyl- amine, ethylmethylamine,
piperazine, N-methylpiperazine, N- ethylpiperazine,
N-[err]-hydroxyethyLpiperazine, N-formylpiper- azine, 2-methylpiperazine,
1,2-dimethylpiperazine, cis- and trans-2,5-dimethylpiperazine, cis- and
trans-2,6-dimethylpi- 30  perazine, 2-ethylpiper-azine, 2-propylpiperazine,
2-isopro- pylpiperazine, 2-iso-butylpiperazine- The compounds of the
formula (V) used as starting materials are known. ExampLes which may be
mentioned are: methyl iodide, methyl bromide, ethyl- iodide, ethyl. 35
bromide, ethyl chloride, 2-hydroxyethyl chloride, 3-hyd- roxypropyl
chloride, 4-hydroxybutyl chloride, n-propyl bro- mide, i-propyl iodide,
n-butyl bromide, i-butyl bromide, sec-butyl chloride, n-pentyl chloride,
3-methylbutyl chlor- ide, n-hexyl bromide.  



-10- Formic acetic anhydride, acetic anhydride, pro- pionic anhydride,
acetyl chloride, chloroacetyl chloride, dichloroacetyl chloride,
bromoacetyl bromide, butyryl chloride, 4-chlorobutyryl chloride, isobutyryl
chloride, 5   3-methylbutyryl chloride, benzoyl chloride, 3-chlorobenz oyl
chloride, 4-fluorobenzoyl chloride, 4-nitrobenzoyl chloride,
4-methylbenzoyl chloride, monomethyl succinate chloride,
trifluoromethylthioacetyl fluoride, N-(tert- butoxycarbonyl)-glycine
4-nitrophenyl ester, N-(tert- 10  butoxycarbonyl)-L-alanine 4-nitrophenyl
ester, N-(tert- butoxycarbonyl)-L-leucine 4-nitrophenyl ester, N-(tert-
butoxycarbonyl)-L-valine 4-nitrophenyl ester, 3-methoxy- propionyl
chloride, methyl chloroformate, ethyl chlorofor- mate, n-butyl
chloroformate, diethyl carbonate, cyanogen 15  chloride, diphenyl
carbonate, cyanogen bromide, dimethyl carbamoyl chloride, methanesulphonyl
chloride, ethanesul- phonyl chloride, propane-1-sulphonyl chloride,
benzenesul- phonyl chloride, 4-toluenesulphonyL chloride, butane-1-
sulphonyl chloride and dichlorofluoromethanesulphonyl chlor- 20 ide. The
anhydrides (VI) which may be used according to the invention are known.
Examples which may be mentioned are: succinic anhydride, methylsuccinic
anhydride, glu- 25 taric anhydride, phthalic anhydride and
tetrachlorophthalic anhydride. The compounds of the formula (VII) which may
be used according to the invention are known. Examples which may be
mentioned are: 30          acryLonitrile, methyl vinyl ketone, methyl acry-
late, ethyl acrylate and benzyl acrylate. The reaction of (II) with (III)
according to Method A is preferably performed in a diluent such as di-
methyl suLphoxide,- N,N-dimethyLformamide, hexamethylphos- 35 phoric
triamide, sulpholane, water, an alcohol such as methanol, ethanol,
n-propanol, isopropanol or glycol monomethyl ether, or pyridine. Mixtures
of these diluents can also be used. All the usual inorganic and organic
acid binding    -11-                                     55 agents can be
used as acid binders.  These preferably in- clude the alkali metal
hydroxides, alkali metal carbonates, organic amines and amidines. Examples
which may be men- tioned separately as particularly suitable are: triethyl
5   amine, 1,4-diazabicyclo-[2,2,2]octane (DABCO), excess amine (III) or
1,8-diaza-bicyclo[5,4,0]undec-7-ene (DBU). The reaction temperatures can be
varied over a rela- tiveLy wide range. In general, temperatures between
about 20 and 2000C are used, preferably between 80 and 180[err]C. 10
The reaction can be performed at atmospheric pres- sure or alternatively at
elevated pressure.  In general, it is performed at pressures between about
1 and about 100 heir, preferably between I and 10 bar. In performing the
process according to the inven 15 tion, 1 to 15 mol, preferably 1 to 6 mo.,
of the amine (III) are employed per mol of the carboxylic acid (II). The
reaction of (IV) with (V) is preferably per- - 



formed in a diluent such as dimethyl sulphoxide, dioxane,
N,N-dimethylformamide, hexamethylphosphoric triamide, sul- 20 pholane,
water, an alcohol such as methanol, ethanol, n-pro- panol, isopropanol or
glycol monomethyl ether or pyridine, Mixtures of these diluents can also be
used. All the usual inorganic and organic acid binding agents can be used
as acid binders. In these are included 25 preferably the alkali metal
hydroxides, alkali metal carbo- nates, organic amines and amidines.
Examples which may oe mentioned separately as particularly suitable are:
triethyl-- amine, 1,4-diazabicyclo-[2,2,2]octane (DABCO) or 1,8-diaza-
bicycloC5,4,0]undec-7-ene (DBU). 30           The reaction temperatures can
be varied over a rela- tively wide range. In general, temperatures between
about 20 and about 1800C are used, preferably between 40 and 110[err]C. The
reaction can be performed at atmospheric pressure or alternatively at
elevated pressure. In general, it is 35 performed at pressures between
about 1 and about 100 bar, preferably between I and 10 bar. In performing
the process according to the inven- tion according to Method B, I to 4 mol,
preferably 1 to 1.5 mot, of the compound (V) are empLoyed per mol of the
- 12 - compound (IV). The reaction of (IV) with (VI) (Method C) is per
formed in a diluent such as N,N-dimethylformamide, dioxane,
tetrahydrofuran, pyridine or water or also in mixtures of 5   these
diluents.  The reaction temperatures can be varied over a relatively wide
range. In general, temperatures between about 00 and about 140[err]C,
preferably between 10 and 100 0C, are used. The reaction can be performed
at atmospheric pres- 10 sure or alternatively at elevated pressure. In
general, it is performed at pressures between about 1 and about 100 bar,
preferably between 1 and 10 bar. ALL the usual inorganic and organic acid
binding agents can be used as acid binders.  These preferably in- 15  clude
the alkali metal hydroxides, aLkaLi metal carbonates, pyridine and tertiary
amines such as triethyLamine, 1,4-di-- azabicycLo[Z,2,2]octane. In carrying
out the method according to the inven- tion, 1 to 3 mol, preferably 1 to
1.3 mol, of the compound 20  (VI) are employed per mol of the compound
(IV). The reaction of (IV) with (VII) (Method D) is pre- ferabLy performed
in a diLuent such as dioxane, dimethyl sul- phoxide, N,N-dimethylformamide,
methanol, ethanol, isopro- panol, n-propanoL, gLycoL monomethyL ether or
also in mix- 25 tures of these diLuents. The reaction temperatures can be
varied over a rela- tiveLy wide range. In general, temperatures between
about 200C and about 150[err]C, preferably between 500C and 1000C, are
used. 30           The reaction can be performed at atmospheric pres- sure
or alternatively at elevated pressure. In general, it is performed at
pressures between about 1 and about 100 bar, preferably between 1 and 10
bar. In carrying out the method according to the inven- 35  tion, 1 to 5
mol, preferably 1 to 2 moL, of the compound (VII) are employed per mol of
the compound (IV). Examples of new active substances which may be men- 



tioned separately are:
1-cycLopropyl-6,8-difLuoro-1,4-dihydro-4-oxo-7-(1-piper-    -13
57 azinyl)-3-quinolinecarboxylic acid,
1-cycLopropyl-6,8-difluoro-1,4-dihydro-4-oxo-7-(4-methyl-
1-piperazinyl)-3-quinolinecarboxylic acid,
1-cycLopropyl-6,8-difluoro-1,4-dihydro-4-oxo-7-(4-ethyl- 5
1-piperazinyl)-3-quinolinecarboxylic acid,
1-cyclopropyL-6,8-difluoro-1,4-dihydro-4-oxo-7-(3-methyl-
1-piperazinyl)-3-quinolinecarboxylic acid,
1-cyclopropyl-6,8-diftuoro-1,4-dihydro-4-oxo-7-(3,4-di-
methyl-1-piperazinyl)-3-quinolinecarboxylic acid, 10
1-cyclopropyL-6,8-difLuoro-1,4-dihydro-4-oxo-7-(4-ethyl-
3-methyL-1-piperazinyl)-3-quinolinecarboxylic acid,
1-cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo-7-[4-(2-hydrxy-
yethyl)-3-methyl-1-piperazinyl]-3-quinolinecarboxylic acid,
1-cycLopropyl-6,8-difluoro-1,4-dihydro-4-oxo-7-[ 4-(3-hyd- 15
roxypropyL)-3-methyl-1-piperazinyl]-3-quinolinecarboxy- lic acid,
1-cycLopropyl-6,8-difluoro-1,4-dihydro-4-oxo-7-(2,5-di--
methyl-1-piperazinyl)-3-quinoLinecarboxylic acid,
1-cyclopropyL-6,8-difLuoro-1,4-dihydro-4-oxo-7-(4-ethyl- 20
Z,5-dimethyl-1-piperazinyl)-3-quinolinecarboxylic acid,
1-cycLopropyl-6,8-difLuoro-1,4-dihydro-4-oxo-7-(3,5-di-
methyl-1-piperazinyl)-3-quinoLinecarboxylic acid,
1-cyclopropyL-6,8-difluoro-1,4-dihydro-4-oxo-7-(3,4,5-
trimethyl-1-piperazinyl)-3-quinolinecarboxylic acid, 25
1-cycLopropyl-6,8-difluoro-1,4-dihydro-4-oxo-7-(4-ethyl-
3,5-dimethyl-1-piperazinyl)-3-quinolinecarboxylic acid,
1-cycLopropyl-6,8-difluoro-1,4-dihydro-4-oxo-7-(3-ethyl-
1-piperazinyl)-3-quinolinecarboxylic acid,
1-cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo-7-(3-n-pro - 30
pyl-1-piperazinyl)-3-quinolinecarboxylic acid,
1-cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo-7-(3-iso-
propyl-1-piperazinyl)-3-quinolinecarboxylic acid,
1-cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo-7-(3-isobutyl..-
1-piperazinyl)-3-quinolinecarboxyLic acid, 35 1-cyc
lopropyl-6,8-difluoro-1,4-dihydro-4-oxo-(3-methyl-
4-n-propyl-1-piperazinyL)-3-quinolinecarboxylic acid,
1-cycLopropyl-6,8-difluoro-1,4-dihydro-4-oxo-7-(3-methyl-
4-isopropyl-1-piperazinyl)-3-quinolinecarboxylic acid,
1-cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo-7-(4-n-    14
butyl-3-methyl-1-piperazinyl)-3-quinolinecarboxylic acid.
1-cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo-7-morphol inyl -
3-quinolinecarboxylic acid, and their pharmaceutically acceptable acid
addition salts. 5   alkali metal salts, alkaline earth metaL saLts or
hydrates. Preparation examples Example A (Preparation of starting substance
II): [err] 24.3 g of magnesium turnings are suspended in 50 ml 10  of
anhydrous ethanol.  5 ml of tetrachloromethane are added and, when the
reaction has begun, a mixture of 160 g of di- ethyl malonate, 100 ml of
absoLute ethanoL and 400 ml of an- hydrous toluene is added dropwise at
50-60[err]C. The mixture is then heated to 50-60[err]C for 1 hour, cooled
to between -5[err]C 



15 and -10[err]C using dry ice/acetone, and a solution of 212.5 g of
2,3,4,5-tetrafluorobenzoyl chloride (1) in 8OmL of abso- lute toluene is
slowly added dropwise at this temperature. The mixture is then stirred for
1 hour at 0 to -5[err]C and al- lowed to come to room temperature
overnight, and a mixture 20  of 400 mL of ice-water and 25 ml of conc.
sulphuric acid is run in with ice cooling. The phases are separated and ex-
tracted twice more with toluene. The combined toluene solu- tions are
washed with saturated NaCL solution and dried using [err] and the solvent
is stripped off in vacuo. 335 g 25 of diethyl
2,3,4,5-tetrafluorobenzoylmalonate (3) are ob- tained as a crude product.
An emulsion of 284.8 g of crude diethyl 2,3,4,5-tet-
rafLuorobenzoylmalonate (3) in 300 ml of water is treated with 0.3 g of
p-toluenesuLphonic acid. The mixture is heated to 30  boiLing with vigorous
stirring for 5 hours, the cooled emul- sion is extracted several times with
methylene chloride, the combined [err] solutions are washed once with
saturated NaCl solution and dried using [eer] and the solvent is distilled
off in vacuo. Fractionation of the residue under high vacuum 35 yieLds
160.2 g. of ethyl 2,3,4,5-tetrafluorobenzoylacetate (4) of boiling point
100-110[err]C/0.90-0.1 mbar.  Melting point 47-49[err]C.    15 - A mixture
of 110.7 g of ethyl 2,3,4,5-tetrafluoro - benzoylacetate (4), 93.5 g of
ethyl orthoformate and 107 g of acetic anhydride is heated for 2 hours at
150[err]C. The volatile constituents are then distilled off at a bath tem-
5   perature of - 1200C under a water pump vacuum and finally under high
vacuum.  123.9 g of crude ethyl 2-(2,3,4,5-tet-
rafluorobenzoyl)-3-ethoxyacrylate (5) remain behind. This product is
sufficiently pure for further reactions., 23.2 g of cycLopropylamine are
added dropwise to 10 a solution of 123.9 g of ethyl
2-(2,3,4,5-tetrafluoroben- zoyl)-3-ethoxyacrylate (5) in 250 ml of ethanol
with ice cooling and stirring.  When the exothermic reaction has subsided,
the mixture is stirred for 1 hour at room temper- ature, the solvent is
stripped off in vacuo and the residue 15 is recrystallized from
cyclohexane/petroteum ether. 115 g of ethyl
2-(2,3,4,5-tetrafluorobenzoyl)-3-cycLopropyLainino- acrylate (6) of melting
point 63-65[err]C are obtained. A solution of 107.8 g of ethyl
2-(2,3,4,5-tetra- fluorobenzoyl)-3-cyclopropylaminoacrylate (6) in 400 ml.
20 of anhydrous dimethylformamide is treated with 21.2 g of sodium
fluoride. It is then stirred for 2 hours under reflux and the hot reaction
mixture is poured onto ice. The precipitate is filtered off with suction,
washed well with water and dried in vacuo over caLcium chloride at 25
100[err]C. 91.2 g of ethyl 1-cyclopropyl-6,7,8-trifluoro-1,4-
dihydro-4-oxo-3-quinoLinecarboxylate (7) of melting point 167-168[err]C are
obtained. A mixture of 94 g of ethyl 1-cyclopropyl-6,7,8-tri-
fLuoro-1,4-dihydro-4-oxo-3-quinoLinecarboxylate (7), 600 30 ml of glacial
acetic acid, 450 ml of water and 70 ml of conc. sulphuric acid is heated to
reflux for 1.5 hours. The hot suspension is then poured onto ice and the
preci- pitate is filtered off with suction, then washed well with water and
dried in vacuo at 100[err]C. In this way 88.9 g of 35  pure
1-cyclopropyl-6,7,8-trifluoro-1,4-dihydro-4-oxo-3- quinolinecarboxyLic acid
II of melting point 228-230[err]C (de- 



composition) are obtained.    - 16 - Example 1 [err] A mixture of 2.83 g
(0.01 moL) of 1-cycLopropyL-
6,7,8-trifluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic 5   acid (II), 4.4
g (0.051 mol) of anhydrous piperazine and 30 ml of dry pyridine is refluxed
for 6 hours.  The sol.- vent is stripped off in vacuo, the residue is taken
up in 25 ml of water and adjusted to pH 1 with concentrated hydrochloric
acid with ice cooling, and the precipitate is; 10 filtered off under
suction while cold and washed with cold 10% hydrochloric acid and ethanol.
After drying in vacuo at 100[err]C, 3.05 g of
1-cyclopropyl-6,8-difluoro-7-(1-pipera-
zinyl)-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid hydro- chloride of
decomposition point 354-355[err]C are obtained. 15 Example 2 [err] 2.83 g
(0.01 mol) of II are reacted with 4 g (0.04 mol) of N-methylpiperazine
analogously to Example 1, and 3.6 .g of
1-cyclopropyl-6,8-difluoro-7-(4-methyl-1-pipera- 20
zinyl)-1,4-dihydro-4-oxo-3-quinolinecarboxyLic acid hydro- chLoride of
decomposition point 300-303[err]C are isolated. The following compounds are
obtained analogously to Example 1 or 2: [err]    - 17 - 61 Example    R
R[err]  R[err]  Decomposition point ([err]C) 3        H         [err]  H
325-330 4        H         [err] a    330-335 5        H         [err]
[err]  310-315 6        [err]    H   290-293 ExampLe 7 [err] A mixture of
2.83 g (0.01 mol) of 1-cyclopropyl - 5
6,7,8-trifLuoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid, 0.9 g (0.01
mol) of morpholine and 2.3 g of diaza- bicyclo-[2,2,2]octane (0.02 mol) in
35 ml of dimethyl  sul- phoxide is heated for 5 hours at 140[err]C. The
solvent is then distilled off in vacuo and the residue is treated 10  with
50 ml of water, acidified with 1:1 hydrochloric acid, filtered off under
suction while cold, washed with water, dried in vacuo and recrystallized
from glycol monomethyL ether.  2.4 g of
1-cyclopropyl-6,8-difluoro-7-(4-morphci-
linyl)-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid of 15 decomposition
point 257-260[err]C are obtained. The following compounds are obtained
analogously to Example 7: [err]    - 18 - [err] Example 12 [err] 



A mixture of 3.5 g (0.01 mot) of 1-cyclopropyl- 6,8- 5
difluoro-7-(1-piperazinyl)-1,4-dihydro-4-oxo-3-quinoline- carboxylic acid,
3.4 g (0.02 mol) of isopropyl iodide and 2.1 g (0.02 mol) of triethylamine
in 50 ml of dimethylfor- mamide is heated to 80[err]C for 6 hours. After
evaporation of the solvent, the residue is stirred with 30 mL of water, 10
filtered off under suction, washed with water and re- crystallized from
methanol. 2.3 g of 1-cycLopropyl-6,8-di-
fluoro-7-(4-isopropyl-1-piperazinyl)-1,4-dihydro-4-oxo-3-
quinolinecarboxylic acid hydroiodide with a decomposition point of
306-308[err]C are obtained. 15           The following compounds are
obtained analogously to Example 12: [err]    -19- ExampLe    R
R[err]        Decomposition point (C 13       [err]      H         289-291
14        [err]      [err]      252-258 Example 15 [err] A mixture of 3.5 g
(0.01 mol) of 1-cyclopropyl-6,8- 5
difLuoro-7-(1-piperazinyl)-1,4-dihydro-4-oxo-3-quinolinecar- boxylic acid,
2.1 g of triethylamine, 1.8 g of cyclopropyl.- methyl chloride and 3.3 g of
potassium iodide is heated for 6 hours at 80[err]C. The mixture is then
concentrated in vacuo, treated with 30 ml of water and adjusted to pH 5,
and the 10  precipitate is filtered off under suction, washed with water
and methanol and recrystallized from glycol monomethyl ether. 1.8 g of
1-cyclopropyL-7-(4-cyclopropylmethyl-1-piperazinyl)-
6,8-difluoro-1,4-dihydro-4-oxo-3-quinolinecarboxyLic acid with a
decomposition point of 246-248[err]C are obtained. 15           The
following compounds are obtained analogously to Example 15: [err]    - 20 -
[err] Example 21 [err] 3.5 g (0.01 mol) of 1-cyclopropyl-6,8-difluoro-7- 5
(1-piperazinyl)-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid are dissolved
in a mixture of 0.4 g sodium hydroxide and 20 ml of water, and a solution
of 1 g of succinic anhy- dride in 10 ml of dioxane and a solution of 0.4 g
of sodium hydroxide in 10 ml of water are simultaneously added drop 10 wise
at 20[err]C. After standing for 12 hours, the pH is adjus- ted to 5 with 2N
hydrochloric acid, and the precipitate is filtered off under suction,
washed with water, heated with methanol, filtered off with suction and
dried. 2.5 g of T-
[4-(3-carboxypropionyl)-1-piperazinyl]-1-cyclopropyl-6,8- 15
difluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid with a decomposition
point of 217-219[err]C are obtained. Analogously to Example 21, the
following are obtained: 0 [err]    



- 21 - [err] Example 27 [err] 3.5 g (0.01 mol) of
1-cyclopropyl-6,8-difluoro-7 (1- 5
piperazinyl)-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid are heated under
reflux for 5 hours with 4 g of benzyl acry- late. The soLution is filtered
while hot, and the precipi- tate is filtered off under suction, washed with
ethanol and dried. 2.3 g of 7-[4-(2-benzyloxycarbonylethyl)-1-pipera- 10
zinyl]-1-cyclopropyL-6,8-difuoro-1,4-dihydro-4-oxo-3-quino- linecarboxylic
acid with a decomposition point of 132-135[err]c: are obtained. ExampLe 28
[err] 15           By the use of methyl vinyl ketone anaLogously to Example
27, 1-cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo-
7-[4-(3-oxobutyl)-1-piperazinyl]-3-quinolinecarboxylic acid with a
decomposition point of 155-158 C is obtained. The compounds according to
the invention show, 20 with reduced toxicity, a broad antibacterial
spectrum against Gram-positive and Gram-negative organisms,    66 -22-
especially against Enterobacteriaceae; and also in particu- Lar against
those which are resistant to various antibiotics such as, for example,
penicillins, cephalosporins, amino glycosides, sulphonamides and
tetracyclins. 5           These valuable properties make their use as
chemo- therapeutic active substances in medicine possible and also as
substances for the preservation of inorganic and organic materials,
particularly of organic materials of all types, for example polymers,
lubricants, dyes, fibres, Leather, 10   paper and wood, food and water. The
compounds according to the invention are active against a very wide
spectrum of microorganisms. They can be used to combat Gram-negative and
Gram-positive bacteria and bacteria-like microorganisms and aLso to
prevent, improve 15   and/or cure diseases produced by these initiators.
The compounds according to the invention are parti- cularly active against
bacteria and bacteria-Like micro- organisms. They are therefore
particularly well suited for the prophylaxis and chemotherapy of Local and
systemic 20   infections, produced by these initiators, in human and vet-
erinary medicine. For exampLe, local and/or systemic diseases which are
caused by the following initiators or by mixtures of the following
initiators can be treated and/or prevented: 25   Micrococcaceae, such as
StaphyLococci, e.g. Staphylococcus aureus, Staph. Epidermidis, (Staph. =
Staphylococcus); lacto- bacteriaceae, such as Streptococci, e.g.
Streptococcus pyo- genes, [err] or [err]-haemolytic Streptococci, non
(y-)haemolytic Streptocci, Enterococci and Diplococcus pneumoniae (Pneumo-
30   cocci); Enterobacteriaceae, such as Escherichia bacteria of the coli
group: Escherichia bacteria, e.g. Escherichia coli, Enterobacter bacteria,
e.g. E. aerogenes, E. Cloacae, Klebsiella bacteria, e.g. K. pneumoniae,
Serratia, e.g. Serratia marcescens (E. = Enterobacter) (K. = Klebsiella),
35   Proteae bacteria of the Proteus group: Proteus, e.g. Proteus vulgaris,
Pr. morganii, Pr. rettgeri, Pr. mirabilis (Pr. 



Proteus); Pseudomonadaceae, such as Pseudomonas bacteria, e.g. Pseudomonas
aeruginosa    -23-                                    67 Bacteroidaceae,
such as Bacteroides bacteria, e.g. Bacteroides fragiLis (8. = Bacteroides);
Mycoplasma, e.g. MycopLasma pneumoniae. The above list of initiators is
only by way of 5 example and is in no way intended to be Limiting. As
examples of diseases which may be prevented,  im- proved and/or cured by
the compounds according to the in- vention there may be mentioned: Diseases
of the airways and of the pharynx: 10          otitis; pharyngitis;
pneumonia; peritonitis; pyelo- nephritis; cystitis; endocarditis; systemic
infections; bronchitis; arthritis; local infections, septic diseases. The
invention includes pharmaceutical preparations which contain one or more
compounds according to the in- 15 vention in addition to non-toxic, inert
pharmaceuticaLly suitable carriers or which consist of one or more active
substances according to the invention, and also processes.. for the
production of these preparations. The invention also includes
pharmaceutical pre- 20  parations in dosage units.  This denotes that the
prepara- tions exist in the form of individual parts, e.g. tablets,
dragees, capsules, pills, suppositories and ampoules, whose content of
active substance corresponds to a frac- tion or a multiple of a single
dose. The dosage units 25 can, for example, contain 1, 2, 3 or 4 single
doses or 1/2, 1/3 or 1/4 of a single dose. A single dose prefer- ably
contains the amount of active substance which is ad- ministered in an
application and which usually corresponds to a whole, a half, a third, or a
quarter of a daily dose. 30           Solid, semi-solid or liquid diluents,
fillers and formulation auxiliaries of any type are understood by non-
toxic, inert pharmaceutically suitable carriers. Preferred pharmaceutical
preparations which may be mentioned include tablets, dragees, capsules,
pills, 35  granules, suppositories, solutions, suspensions and emul- sions,
pastes, ointments, gels, creams, Lotions, powders and sprays. Tablets,
dragees, capsules, pills and granules can contain the active substance or
substances in addition to    -24- the usual carriers, such as (a) fillers
and extenders, for example starches, lactose, sucrose, glucose, mannitol
and silicic acid, (b) binders, for example carboxymethylcel- Lulose,
aLginates, gelatin, polyvinylpyrrolidone, (c) mois- 5  ture-retaining
agents, for example glycerol, (d) disinte grating agents, for example agar
agar, calcium carbonate and sodium carbonate, (e) solution-retarding
agents, for example paraffin and (f) absorption accelerators, for ex- ample
quaternary ammonium compounds, (g) wetting agents, 10  for example cetyl
alcohol, glycerol monostearate, (h) ad sorption agents, for example kaolin
and bentonite and (i) lubricants, for example talc, calcium stearate and
magne sium stearate and solid polyethylene glycols or mixtures 



of the substances listed under (a) to (i). 15           The tablets,
dragees, capsules, pills and gran- ules can be provided with the usual
coatings and casings, which may optionally contain opacifying agents, and
may also be so formulated that they optionally retard the release of the
active substance or substances only or preferably 20 in a determined part
of the intestinal tract, for which purpose for example polymer substances
and waxes can be used as embedding compounds. The active substance or
substances can optionalLy also exist in a microencapsulated form with one
or more 25 of the abovementioned carriers. Suppositories can contain the
usual water-soluble or water-insolubLe carriers in addition to the active
sub- stance or substances, for example polyethylene gLycols, fats, for
example cocoa fat and higher esters (for example 30 [err]-aLcohoL with
C16-fatty acid) or mixtures of these sub- stances. Ointments, pastes,
creams and gels can contain the usual carriers in addition to the active
substance or sub- stances, for example animal and vegetable fats, waxes, 35
paraffins, starch, tragacanth, cellulose derivatives, poly- ethylene
glycols, silicones, bentonites, silicic acid, talc and zinc oxide or
mixtures of these substances. Powders and sprays can contain the usual
carriers in addition to the active substance or substances, for    -25-
69 example lactose, talc, silicic acid, aluminium hydroxide calcium
silicate and polyamide powder or mixtures of these substances. Sprays can
additionally contain the usual propellants, for example
chlorofluorohydrocarbons. 5           Solutions and emulsions can contain
the usual carriers in addition to the active substance or substances, such
as solvents, solubilizers and emulsifiers, for exam- ple water, ethyl
alcohol, isopropyl alcohol, ethyl carb - onate, ethyl acetate, benzyl
alcohol, benzyl benzoate, 10  propylene glycol, 1,3-butylene glycol,
dimethylformamide, oils, in particular cottonseed oil, groundnut oil, maize
oil, olive oil, castor oil and sesame oil, glycerol, gly- cerol formal,
tetrahydrofurfuryl alcohol, polyethylene glycols and fatty acid esters of
sorbitol or mixtures of 15 these substances. For parenteral administration
the solutions and emulsions can also exist in sterile and isotonic form.
Suspensions can contain the usual carriers in ad- dition to the active
substance or substances, such as li- 20  quid diluents, for example water,
ethyl alcohol, propy- lene glycol, suspending agents, for example
ethoxylated isostearyl alcohols, polyoxyethylene sorbitol and sorbi- tol
esters, microcrystalline cellulose, aluminium metahy- droxide, bentonite,
agar agar and tragacanth or mixtures 25  of these substances. The types of
formulations mentioned can also con- tain colorants, preservatives and also
odour- and taste- improving additives, for example peppermint oil and euca-
lyptus oil and sweeteners, for example saccharin. 30          The
therapeutically active compounds should be pre- sent in the pharmaceutical
preparations exemplified above, preferably in a concentration of about 0.1
to 99.5, prefer- ably of about 0.5 to 95, % by weight of the total mixture 



The pharmaceutical preparations exemplified above 35  can also contain
further pharmaceutical active substances in addition to the compounds
according to the invention. The production of the pharmaceutical
preparations exemplified above takes place in a customary manner accord-
ing to known methods, for example by mixing of the active    -26- substance
or substances with the carrier or carriers. The active substances or the
pharmaceutical pre- parations can be administered by Local, oral,
parenteral, intraperitoneal and/or rectal means, preferably by oral or 5
parenteral as well as intravenous or intramuscular means. In general, it
has been shown to be advantageous both in human and in veterinary medicine
to administer the active substance or substances according to the invention
in total amounts of about 0.5 to about 500, preferably 5 10 to 100, mg/kg
body weight every 24 hours, if appropriate in the form of several single
doses, in order to attain the desired results. A single dose contains the
active sub- stance or substances according to the invention, prefer- ably
in amounts of about 1 to about 250, in particular 3 15 to 60, mg/kg body
weight. It can, however, be necessary to depart from the mentioned dosages,
depending on the type and the body weight of the subject to be treated, the
type and the intensity of the disease, the type of the composi- tion and
the administration of the drug and also the period 20 or interval within
which the administration takes place. Thus, in some cases it is sufficient
to manage with less than the abovementioned amount of active substance,
whereas in other cases the abovementioned amount of acl:ive substance must
be exceeded. The selection of the necessary 25 optimal dosage and type of
administration of the active substances is in each case easily decided by
any expert on the basis of his specialist knowledge. The new compounds can
be given in the usual con- centrations and preparations together with food
or food 30 preparations or with drinking water. In this way an in- fection
by gram-negative or gram-positive bacteria can be prevented, improved
and/or cured and promotion of growth and improvement of the utilization of
food can be achieved.. The MHC values of some of the compounds according 35
to the invention are given in the table below.    -27 - [err]    -  28  -
[err]    Patent claims: 1.
7-Amino-1-cyclopropyl-6,8-difluoro-1,4-dihydro- 4-oxo-quinolinecarboxylic
acids of the general formula (I) [err] 



in which R[err] and R[err] can be identical or different and represent a C
[err] radical optionally substituted by a hy- droxyl, amino, methylamino or
dimethylamino group and furthermore, together with the nitrogen atom to
which they are bonded, can form a 5 -or 6-mem- bered heterocyclic ring
which can additionally conn- tain as ring members the atoms or groups -0-,
-S- -SO-, [err] or [err] and which can optionally be mono-, di- or
trisubstituted on the carbon atoms by [err], hydroxyl, alkoxy with I - 3
carbon atoms, amino, methylamino or ethylamino, wherein each carbon atom
can only carry one substituent, wherein R3      represents hydrogen, a
branched or unbranched al- kyl, alkenyl or alkynyl group with 1 to 6 carbon
atoms, which can optionally be substituted by a hydroxyl,
trifluoromethylmercapto, alkoxy, alkyl- mercapto, alkylamino or
dialkylamino group with I to 3 carbon atoms for an alkyl radical, the cy-
ano group, or the alkoxycarbonyl group with 1 to 4 carbon atoms in the
alcohol part, the benzyLoxy- carbonyl group, a phenylalkyl group which has
up to 4 carbon atoms in the aliphatic part and which is optionally
substituted in the phenyl radical by nitro or amino, a phenyl radical
optionally mono- or disub- stituted by hydroxyl, methoxy, chlorine and
fLuor- ine, a phenacyl radical optionally mono- or disub- stituted by
hydroxyl, methoxy, chlorine and fluor- ine, an oxoalkyl radical with up to
6 carbon atoms    74 -2- a cycloalkylalkyl radical with up to 6 carbon
atoms in the cyclic part and up to 3 carbon atoms in the acyclic part,
furthermore denotes a radical [err], CN or [err], wherein R4      is
hydrogen, straight-chain or branched alkyl with 1 to 4 C atoms which is
optionally substituted by 1 or 2 substituents from the series comprising
amino, alkoxycarbonyl with 1 to 3 carbon atoms in the al- kyl part,
carboxyl, alkoxy with 1 to 3 carbon atoms or trifLuoromethyLthio, phenyl
optionally substitu- ted by chlorine, hydroxyl, amino or carboxyl, alkoxy
with 1 to 4 C atoms, alkylthio with 1 to 2 C atoms, benzyloxy, amino or
alkylamino with 1 to 5 C atoms which is optionally substituted by
alkoxycarbonyl with 1 to 3 C atoms in the alkyl part or carboxyl, and R5
is straight-chain or branched alkyl with 1 to 3 C atoms, phenyl or
methylphenyl, and their pharmaceutically acceptable salts. 2.
7-Amino-1-cycLopropyl-6,8-difluoro-1,4-dihydro- 4-oxo-quinolinecarboxylic
acids of the formula (I) [err] in which R and R[err] can be identical or
different and represent a [err] [err] radical optionally substituted by a
hy- droxyl or amino group and furthermore, together with the nitrogen atom
to which they are bonded, can form a 5- or 6-membered heterocyclic ring 



which can additionally contain as ring members the atoms or groups -0-,
-S-, [err] or [err] and which can optionally be mono- or disubstituted on
the carbon atoms by [err], hydroxyl, amino or methylamino, wherein each
carbon atom can only    -3- carry one substituent, wherein R3
represents hydrogen, a branched or unbranched alkyl, alkenyl or alkynyl
group with 1 to 4 carbon atoms, which can optionally be substituted by a
hydroxyl, trifluoromethylmercapto, alkoxy or alkylmercapto group with 1 to
2 carbon atoms for an alkyl radi- cal, the cyano group, or the
alkoxycarbonyl group with 1 to 3 carbon atoms in the alcohol part, the
benzyloxycarbonyl group, a phenylalkyl group with up to 2 carbon atoms in
the aliphatic part and which is optionally substituted in the phenyl
radical by nitro or amino, a phenacyl radical, an oxoalkyl ra- dical with
up to 5 carbon atoms and also a cycloal- kylalkyl radical with up to 6
carbon atoms in the cyclic part and up to 2 carbon atoms in the acyclic
part, furthermore denotes a radical [err], CN or [err], wherein R4
denotes hydrogen, straight-chain or branched alkyl with 1 to 3 C atoms
which is optionally substituted by 1 or 2 substituents from the series
comprising amino, methoxycarbonyl, carboxyl, alkoxy with I to 2 carbon
atoms or trifluoromethylthio, phenyl op- tionally substituted by chlorine
or hydroxyl, al- koxy or alkylamino with 1 to 5 C atoms which is; op-
tionally substituted by alkoxycarbonyl with 1 to 2 C atoms in the alkyl
part or carboxyl, and R5      denotes methyl, ethyL, phenyl or
methylphenyl. 3.      7-Amino-1-cyclopropyl-6,8-difluoro-1,4-dihydro-4-
oxo-quinolinecarboxylic acids of the formula (I) [err] in which R[err] and
R[err] can be identical or different and represent a [err] radical
optionally substituted by    76 -4- a hydroxyl group and furthermore,
together with the nitrogen atom to which they are bonded, can form a
6-membered heterocyclic ring which can additionally contain the group
N-R3 as a ring member and which can optionally be mono- or disubstituted on
the carbon atoms by [err] or hydroxyL, wherein each carbon atom can only
carry one substituent, wherein R3      represents hydrogen, a branched or
unbranched alkyl, alkenyl or alkynyl group with 1 to 3 carbon atoms which
can optionally be substituted by a hydroxyl group or the aLkoxycarbonyl
group with 1 to 2 carbon atoms in the alcohol part, a benzyl group
optionalLy substituted in the phenyl radical by amino, a phen- acyl
radical, an oxoalkyl radical with up to 4 carbon atoms and also a
cyclopropylmethyl radical, further- more denotes a radical [err] or [err],
wherein 



R4     denotes hydrogen, alkyl with 1 to 2 C atoms which is optionally
substituted by a substituent from the series comprising amino or carbonyl,
aLkoxy with I to 2 C atoms or benzyloxy and R[err]     denotes methyl. 4.
1-CycLopropyl-6,8-difLuoro-7-(1-piperazinyl)-1,4-
dihydro-4-oxo-3-quinolinecarboxyLic acid. 5.
1-Cyclopropyl-6,8-difluoro-7-(4-methyl-1-piperaz-
inyl)-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid. 6.
1-Cyclopropyl-6,8-difLuoro-7-(l-pyrrolidinyl)-1,4-
dihydro-4-oxo-3-quinolinecarboxylic acid. 7.
1-Cyclopropyl-6,7,8-trifluoro-1,4-dihydro-4-oxo- 3-quinolinecarboxylic
acid. 8.      Process for the preparation of 7-amino-1-cyclo-
propyl-6,8-difluoro-1,4-dihydro-4-oxo-quinolinecarboxylic acids of the
formula (I) 0 [err] in which [err]    5                                  77
R[err] and R[err] can be identical or different and represent a [err] [er]
radical optionally substituted by a hy- droxyL, amino, methylamino or
dimethylamino group and furthermore, together with the nitrogen atom to
which they are bonded, can form a 5- or 6-mem- bered heterocyclic ring
which can additionally con- tain as ring members the atoms or groups -O-,
-S-, -SO-, [err] or [err] and which can optionally be mono-, di- or
trisubstituted on the carbon atoms by [err], hydroxyl, aLkoxy with 1 - 3
carbon atoms, amino, methylamino or ethylamino, wherein each carbon atom
can onLy carry one substituent, wherein R[err]      represents hydrogen, a
branched or unbranched alkyl., alkenyl or alkynyl group with 1 to 6 carbon
atoms, which can optionally be substituted by a hydroxyl,
trifluoromethylmercapto, aLkoxy, aLkylmercapto, al- kylamino or
dialkylamino group with 1 to 3 carbon atoms for an alkyl radical, the cyano
group, or the alkoxycarbonyl group with 1 to 4 carbon atoms in the alcohol
part, the benzyLoxycarbonyl group, a phenyl- alkyl group which has up to 4
carbon atoms in the aliphatic part and which is optionally substituted in
the phenyl radical by nitro or amino, a phenyl radical optionally mono- or
disubstituted by hydroxyl, methoxy, chlorine and fluorine, a phenacyL
radical optionally mono- or disubstituted by hydroxyl, meth- oxy, chlorine
and fluorine, an oxoalkyl radical with up to 6 carbon atoms and also a
cycloalkylalkyl ra- dicaL with up to 6 carbon atoms in the cyclic part and
up to 3 carbon atoms in the acyclic part, and furthermore denotes a radical
[err], CN or [err], wherein R4      is hydrogen, straight-chain or branched
alkyl with 1 to 4 C atoms which is optionally substituted by 1 or 2
substituents from the series comprising amino, alkoxycarbonyL with 1 to 3
carbon atoms in the al- kyL part, carboxyl, alkoxy with 1 to 3 carbon atoms
or trifLuoromethylthio, phenyl optionally substi- 



-6- tuted by chlorine, hydroxyL, amino or carboxyl, alkoxy with 1 to 4 C
atoms, alkylthio with 1 to 2 C atoms, benzyLoxy, amino or alkylamino with 1
to 5 C atoms which is optionally substituted by alkoxycar- bonyl with 1 to
3 C atoms in the alkyL part or car-- boxyl, and R[err]      is
straight-chain or branched alkyl with 1 to 3 C atoms, phenyl or
methyLphenyl, and their pharmaceutically acceptable salts, characterized in
that either a)      trifluoroquinolinecarboxylic acid of the formula (II)
[err] is reacted with amines of the formula (III) [err] in which R[err] and
R[err] have the abovementioned meanings, if appropriate in the presence of
acid binders, or b)      a 7-piperazinylquinolonecarboxylic acid of the
formula (IV) [err] (IV) in which the piperazinyL radicaL can be mono-, di-
or tri- substituted on the carbon atoms by [err], wherein each carbon atom
can only carry one substituent, is reacted with compounds of the formula
(V) [err]                     (V) in which R[err]    has the abovementioned
meaning, but cannot be    79 -7- hydrogen, and X       denotes fluorine,
chlorine, bromine, iodine, acyl- oxy, ethoxy, phenoxy, 4-nitrophenoxy, in
the presence of acid binders, or c)      a piperazinyl-quinolonecarboxylic
acid of the for- mula (IV) in which the piperazinyL radicaL can be mono-,
di- or trisubstituted on the carbon atoms by [err], wherein each carbon
atom can onLy carry one substituent, is reacted with anhydrides of the
formuLa (VI) CO A     0              (VI) Co in which A       denotes an
optionally substituted aLkylene chain with 2 or 3 carbon atoms or an
arylene radicaL, to give the compounds of the formuLa (Ia) [err] in which
the piperazinyl radical can be mono-, di- or tri- substituted on the carbon
atoms by [err], wherein each carbon atom can onLy carry one substituent, or
d)      a piperazinyl-quinoLonecarboxylic acid of the formula IV in which
the piperazinyL radical can be mono-, 



di- or trisubstituted on the carbon atoms by [err], wherein each carbon
atom can only carry one substituent, is reacted with Michael acceptors of
the formula (VII) [err]          (VII) in which B        represents CN,
[err] or [err], wherein R[err]      represents methyl or ethyl and    -8-
80 R[err]       represents methyL, ethyl, n- or i-propyl or benzyl. 9.
Medicament which contains at least one 7-amino-1-
cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo-3-quinolinecar-- boxylic acid
according to Claim 1. 10.     Process for the preparation of
1-cyclopropyl-6,7,8- trifluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid
of the formula (II) [err] characterized in that diethyl malonate is
acylated with 2,3,4,5-tetrafluorobenzoyl chloride in the presence of mag--
nesium ethylate to give the aroyl malonic ester of the for- mula (3) [err]
the aroyl maLonic ester (3) is partially saponified in aque- ous medium
with catalytic amounts of suLphuric acid or p- toLuenesulphonic acid and
decarboxylated to give ethyl aroyl- acrylate of the formula (4) 0 [err]
wh.ich is converted with triethyL orthoformate/acetic anhy-- dride into
ethyl 2-(2,3,4,5-tetrafluorobenzoyl)-3-ethoxy- acrylate (5) [err]    9 the
compound of the formula (5) is converted with cycto- propylamine in a
solvent such as methylene chloride, alco- hol, chloroform, cyclohexane or
toluene into a compound of the formula (6) [err] the compound of the
formula (6) is cyclized at temperatures of about 60[err]C to 300[err]C in
dioxane, dimethyl sulphoxide, N- methylpyrrolidone, sulpholane,
hexamethylphosphoric tria- mide or dimethylformamide in the presence of an
acid binder to give the compound of the formuLa (7) [err] and, if
appropriate, the compound of the formula (7) is hy- drolysed under acidic
or basic conditions to give 1-cyclo-
propyl-6,7,8-trifLuoro-1,4-dihydro-4-oxo-3-quinolinecar- boxylic acid (II).
11    Use of compounds of the general formula (I) [err]    -10- in which
R[err] and R[err] can be identical or different and represent a [err] [err]
radical optionally substituted by a hy- 



droxyl, amino, methylamino or dimethylamino group and furthermore, together
with the nitrogen atom to which they are bonded, can 'form a 5- or 6-mem--
bered heterocyclic ring which can additionally con- tain as ring members
the atoms or groups -0-, -S-, -SO-, [err] or  [err] and which can
optionally be mono-, di- or trisubstituted on the carbon atoms by [err],
hydroxyl, alkoxy with 1 - 3 carbon atoms, amino, methylamino or ethylamino,
wherein each carbon atom can only carry one substituent, wherein R[err]
represents hydrogen, a branched or unbranched al- kyl, alkenyl or aLkynyl
group with 1 to 6 carbon atoms, which can optionally be substituted by a
hydroxyl, trifluoromethyLmercapto, alkoxy, alkyl- mercapto, alkylamino or
dialkylamino group with 1 to 3 carbon atoms for an alkyl radical, the cyano
group, or the alkoxycarbonyl group with 1 to 4 car- bon atoms in the
alcohol part, the benzyloxycar- bonyl group, a phenylalkyl group which has
up to 4 carbon atoms in the aliphatic part and which is optionally
substituted in the phenyl radical by nitro or amino,'a phenyl radical
optionally mono- or disubstituted by hydroxyl, methoxy, chlorine and
fluorine, a phenacyl radical optionally mono- or disubstituted by hydroxyl,
methoxy, chlorine and fluorine, an oxoalkyl radical with up to 6 carbon
atoms and also a cycloalkylalkyl radical with up to 6 carbon atoms in the
cyclic part and up to 3 carbon atoms in the acyclic part, further- more
denotes a radical [err], CN or [err], wherein R4      is hydrogen,
straight-chain or branched alkyl with 1 to 4 C atoms which is optionally
substituted by or 2 substituents from the series comprising amino,
alkoxycarbonyl with 1 to 3 carbon atoms in the alkyl part, carboxyl, alkoxy
with I to 3 carbon atoms or    trifluoromethylthio, phenyl optionally
substituted by chlorine, hydroxyl, amino or carboxyl, aLkoxy with 1 to 4 C
atoms, alkyLthio with 1 to 2 C atoms, benzyloxy, amino or alkylamino with 1
to 5 C atoms which is optionally substituted by aLkoxycarbonyl with 1 to 3
C atoms in the alkyl part or carboxyl, and R5      is straight-chain or
branched alkyl with 1 to 3 C atoms, phenyl or methylphenyl, and their
pharmaceutically acceptable salts, for the prepa- ration of medicaments.
Claims as printed 1.
7-Amino-1-cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo-quinolinecxylic acids
of the formula (I) [err] in which R[err] and R[err] can be identical or
different and represent a [err] radical which is optionalty substituted by
a hydroxyl. amino, methylamino or dimethylamino group and furthermore,
together with the nitrogen atom to which they are bonded, can form a 5- or
6-membered heterocyclic ring which Can additionally contain. as a ring
member, the atoms or groups -0-  -S-. -SO-. -[err]- or [err] and which can
optionally be mono- to trisubstituted at the carbon atoms by [err],
hydroxyl, alkoxy with 1 to 3 carbon atoms. amino, methylamino or
ethylamino. and each carbon atom concerned can carry 



only one substituent. wherein R[err] represents hydrogen. a branched or
unbranched alkyl, alkenyl or alkinyl group which has 1 to 6 carbon atoms
and can optionally be substituted by a hydroxyl, trifluoromethylmercapto,
alkoxy. alkylmercapto. alkylamino or dialkylamino group with 1 to 3 carbon
atoms per alkyl radical  the cyano group or the alkoxycarbonyl group with 1
to 4 carbon atoms in the alcohol part. the benzyloxycarbonyl group, a
phenylalkyl group which has up to 4 carbon atoms in the aliphatic part and
is optionally substituted in the phenyl radical by nitro or amino a phenyl
radical which is optionally mono- or di- substituted by hydroxyl. methoxy.
chlorine and fluorine a phenacyl radical which is optionally mono- or
disubstituted by hydroxyl methoxy chlorine and fluorine an oxoalkyl radical
with up to 6 carbon atoms and a cycloalkyl-alkyl radical with up to 6
carbon atoms in the cyclic part and up to 3 carbon atoms in the acyclic
part. and also denotes a radical [err], CN or [err] wherein R[err]
represents hydrogen, straight-chain or branched alkyl which has 1 to 4 C
atoms and is optionally substituted by 1 or 2 substituents from the series
comprising amino. alkoxycarbonyl with 1 to 3 Carbon atoms in the alkyl
part. carboxyl  alkoxy with 1 to 3 carbon atoms or trifluoromethyithio.
phenyl which is optionally substituted by chlorine. hydroxyl. amino or
carboxyl. alkoxy with 1 to 4 C atoms. alkylthio with 1 to 2 C atoms.
benzyloxy. amino, or alkylamino which has 1 to 5 C atoms and is optionally
substituted by alkoxycarbonyl with 1 to 3 C  toms in the alkyl part or
caboxyl. and R' represents straight-chain or branched alkyl with 1 to 3 C
atoms. phenyl or methylphenyl. and their pharmaceutically usable salts. 2.
7-Amino-1-cyclopropyl-6,8-difluoro-1 .4-dihydro-4-oxo-quinolinecarboxylic
acids of the formula (1) [err] in which R[err] and R[err] can be identical
or different and represent a [err] radical which is optionally substituted
by a hydroxyl or amino group and furthermore together with the nitrogen
atom to which they are bonded, can form a 5- or 6-membered heterocyclic
ring which can additionally contain as a ring member, the atoms or groups
-O-, -S-, [err] or [err] and which can optionally be mono- to disubstituted
at the carbon atoms by [err] hydroxyl. amino or methylamino and each carbon
atom concerned can carry only one substituent, R[err] represents hydrogen a
branched or unbranched alkyl, alkenyl or alkinyl group which has 1 to 4
carbon atoms and can optionally be substituted by a hydroxyl
trifluoromethylmercapto, alkoxy or alkylmercapto group with 1 to 2 carbon
atoms per alkyl radical, the cyano group or the alkoxycarbnyl group with 1
to 3 carbon atoms in the alcohol part, the benzyloxycarbonyl group a
phenylalkyl group which has up to 2 carbon atoms in the aliphatic part and
is optionally substituted In the phenyl radical by nitro or amino, a
phenacyl radical, an oxoalkyl radical with up to 5 carbon atoms and a
cycloalkyl-alkyl radical which has up to 6 carbon atoms in the cyclic part
and up to 2 carbon atoms in the acyclic part, and furthermore denotes a
radical [err], CN or [err] wherein R[err] denotes hydrogen, straight-chain
or branched alkyl which has 1 to 3 C atoms and is optionally substituted by
1 or 2 substituents frnm the series comprising amino, methoxycarbonyl
carbonyl  alkoxy with 1 to 2 carbon atoms or trifluoromethylthio, phenyt
which is optionally substituted by chlorine or hydroxyl, alkoxy or
alkylamino which has 1 to 5 C atoms and is optional substituted by
alkoxycarbonyl with 1 to 2 C atoms in the alkyl part or carboxyl  and
R[err] denotes methyl, ethyl. phenyl or methylphenyl. 3. 7
Amino-1-cyclopropyl-6,8-difluro-1,4-dihydro-4-oxo-quinolinecarboxylic acids
of the formula (I)    [err] in which R[err] and R[err] can be identical or
different and represent a [err] radical which is optionally substituted by
a hydroxyl group and furthermore. together with the nitrogen atom to which
they are bonded. can form a 6-membered heterocyclic ring which can
additionally contain the group [err] as a ring member and which can
optionally be mono- to disubstituted at the carbon atoms by [err] or
hydroxyl. and each carbon atom concerned can carry only one substituent.
wherein R3 represents hydrogen. a branched or unbranched alkyl. alkenyl or
alkinyl group which has 1 to 3 carbon atoms and can optionally be
substituted by a hydroxyl group or the alkoxycarbonyl group with 1 to 2
carbon atoms in the alcohol part. a benzyl group which is optionally
substituted in the phenyl radical by amino. a phenacyl radical, an oxoalkyl
radical with up to 4 carbon atoms and a cyclopropylmethyl radical. and
furthermore denotes a radical [err] or [err]. wherein R' denotes hydrogen.
alkyl which has I to 2 C atoms and is optionally substituted by a
substituent from the series comprising amino or carboxyl. alkoxy with 1 to
2 C atoms or benzyloxy and R5 denotes methyl. 4. 1
-Cyclopropyl-6.8-difluoro-7-(1-piperazinyl)-
1,4-dihydro-4-oxo-3-quinolinecarboxylic acid. 5.
1-Cyclopropyl-6,8-difluoro-7-(4-methyl-1-piperazinyl)-1,4-dihydro-4-oxo-3-q
uinolinecarboxylic 



acid. 6.
1-Cyclopropyl-6,8-difluoro-7-(1-pyrrolidinyl)-1,4-dihydro-4-oxo-3quinolinec
arboxylic acid. 7. 1 Cyclopropy4,7,8-trifluoro
-1.4dihydro-4-oxo-quinoline-carboxylic acid. 8. Process for the preparation
of 7-amino-1-cyclopropy6,8-difluoro-1,4-dihydro-4-oxo-quinolinecae boxylic
acids of the formula (1) [err] in which R[err] and [err] can be identical
or different and repreent a [err] radical which Is optionally substituted
by a hydroxyl. amino, methylamino or dimethylamino group and furthermore,
together with the nitrogen atom to which they are bonded, can form a 5- or
6-membered  heterocyclic ring which can additionally contain, as a ring
member, the atoms or groups -O-, -SO-, [err] or [err] and which can
optionally be mono- to trisubstituted at the carbon atom by [err].
hydroxyl. alkoxy with 1 to 3 carbon atoms. amino, methylamino or
ethylamino, and each carbon atom concerned can carry only one substituent,
wherein [err] represents hydrogen, a branched or unbranched alkyl. alkenyl
or alkinyl group which has 1 to 6 carbon atoms  and can optionally be
substituted by a hydroxyl trifluoromethylmercapto, alkoxy, alkyl- mercapto,
alkylamino or dialkylamino group with I to 3 carbon atoms per alkyl radical
th cyno group or the alkoxycarbonyl group with I to 4 carbon atoms in the
alcohol part the benzyloxycarbonyl group, a phenylalkyl group which has up
to 4 carbon atm In the alphat part and  optionally substituted in the
phenyl radical by nitro or amino. a phenyl radical which is optionally
mono- or di-substituted by hydroxyl, methoxy, chlorine and fluorine, a
phenacyl radial which is optionally mono- or disubetituted by hydroxyl,
methoxy, chlorine and fluorine, an oxoalkyl radical with up to- carbon
atoms and a cycloalkyl-alkyl radica with up to 6 carbon atoms In the cyclic
prt and up to 3 carbon atoms in the cyclic part,and also denotes a radical
COR4, CN or SO2R5, wherein R4 represents hydrogen. straight-chaln or
branched alkyl which ha I to 4 C atoms and is optionally substituted by 1
or 2 substituents from the series comprising amino. alkoxycarbonyl with 1
to 3 carbon atoms in the alkyl part, carboxyl, alkoxy with 1 to 3 carbon
atoms or trifluoromethylthlo. phenyl which is optionally substituted by
chlorine. hydroxyl, amino or carboxyl. alkoxy with I to 4 C atoms,
alkylthio with 1 to 2 C atoms, benyloxy, amino, or alkylamino which has 1
to 5 C atom and is optionally substituted by alkoxycarbonyl with 1 to 3 C
atom  In the alkyl part or carboxyl. and R5 represents straight-chain or
branched alkyl with 1 to 3 C atoms ph   or methylphenyl, and their
pharmaceutically usable salts. characterised in that either a)
trifluoro-quinolinecarboxylic acid of the formula (1l) [err]    is reacted
with amines of the formula (111) [err]                              (Ill)
in which R' and R2 have the abovementioned meaning, if appropriate in the
presence of acid-binding agents. or b) a 7-piperazinylquinolonecarboxylic
acid of the formula (IV) 0 [err] in which the piperazinyl radical can be
mono- to trisubstituted at the carbon atoms by C1-C4-alkyl and each carbon
atom concerned can carry only one substituent. is reacted with compounds of
the formula (V) in which R3 has the abovementioned meaning, but cannot be
hydrogen, and X denotes fluorine, chlorine, bromine, iodine. acyloxy,
ethoxy, phenoxy or 4-nitrophonoxy, in the presence of acid-binding agents.
or c) a piperazinyl-quinolonecarboxylic acid of the formula (IV) In which
the piperazinyl radial can be mono- to trisubstituted at the carbon atoms
by C1-C4-alkyl. and each carbon atom concerned can carry only one
substituent. Is reacted with anhydrides of the formula (VI) [err] in which
A denotes an optionally substituted alkylene chain with 2 or 3 carbon atoms
or an arylene radical, to give the compounds of the formula (la) [err] in
which the piperazinyl radical can be mono- to trisubstituted at the carbon
atoms by C1-C4-alkyl.. and each carbon atom concerned can cary only one
substituent or d) a piperazinyl-quinolonecarboxylic acid of the formula IV,
In which the piperazinyl radical can be mono- to trisubstituted at the
carbon atoms by C1-C4-alkyl. and each carbon atom concerned can carry 



only one substituent, is reacted with Michael acceptors of the formula
(Vll) [err]                            (VII) in which B represents CN,
CO-R4  or COOR7, wherein R represents methyl or ethyl and R7 represents
methyl, ethyl. n- or i-propyl or benzyl. 9. Medicaments. characterised by a
content of at least one 7-amino-1-cyclopropyl-6,8-difluoro-1,4-
dihydro-4-oxo-3-quinolinecarboxylic acid according to Claim 1. 10. Process
for the preparation of
1cyclopropyl,7.8-trifluoro-1,4-dihydro-4-oxo-3-quinolinecarbox- ylic acid
of the formula (l1) [err] *  C  L  M  S  *    characterised in that diethyl
malonate is acylated in the presence of magnesium methylate with 2.3.4,5.
tetratluorobenzoyl chloride to give the aroylmalonic ester of the formula
(3) [err] the aroylmalonic ester (3) is partially saponified and
decarboxylated in an aqueous medium with catalytic quantitites of sulphuric
acid or p-toluenesulphonic acid, to give ethyl aroylacetate of the formula
(4) [err] [err] the latter is converted with triethyl o-formate/acetic
anhydride into ethyl 2-(2.3.4.5-tetrafluorobenzoyl)3- ethoxy-acrylate (5),
[err] the compound of the formula (5) is converted with cyclopropylamine in
a solvent such as methylene chloride. alcohol. chloroform. cyclohexane or
toluene, into a compound of the formula (6) [err] the compound of the
formula (6) is cyclised. at tempeatures of about 60[err]C to 300[err]C in
dioxane. dimethyl sulphoxide, N-methyl-pyrrolidons, sulpholane,
hexamethylphosphoric acid triamide or dimethyl formamide, in the presence
of an acid-binding agent. to give the compound of the formula (7) [err]
and, if desired, the compound of the formula (7) is hydrolysed. under acid
or basic conditions to give 1. cyclopropyl-6.7.8-trifluoro-1
.4dihydro-4-oxo-3-quinolinecarboxylic acid (11). 11. Use of compounds of
the general formula (I) [err] in which R1 and R2 can be identical or
different and represent a C,-C4-alkyl radical which is optionally
substitued by a hydroxyl, amino. methylamino or dimethylamino group and
furthermore. together with the nitrogen atom to which they are bonded, can
form a 5- or 6-membered heterocyclic ring which can additionally contain,
as a ring member, the atoms or groups --0,  -S-. -S0-. -SO2- or   [err] and
which can optionally be mono- to trisubstituted at the carbon atoms by
C1-C4-alkyl. hydroxyl. alkoxy with 1 to 3 carbon atoms. amino. methylamino
or ethylamino, and each carbon atom concerned can carry only one
substituent. wherein    R3 represents hydrogen. a branched or unbranched
alkyl, alkenyl or alkinyl group which has 1 to 6 carbon atoms and can
optionally be substituted by a hydroxyl, trifluoromethylmercapto. alkoxy,
alkylmercapto, alkylamino or dialkylamino group with 1 to 3 carbon atoms
per alkyl radical, the cyano group or the alkoxycarbonyl group with 1 to 4
carbon atoms in the alcohol part. the benzyloxycarbonyl group. a
phenylalkyl group which has up to 4 carbon atoms in the aliphatic part and
is optionally  8 8 substituted in the phenyl radical by nitro or amino, a
phenyl radical which is optionally mono- or di- substituted by hydroxyl.
methoxy. chlorine and fluorine, a phenacyl radical which is optionally
mono- or disubstitted by hydroxyl. methoxy. chlorine and fluorine, an
oxoalkyl radical with up to 6 carbon atoms and a cycloalkyl-alkyl radical
with up to 6 carbon atoms in the cyclic part and up to 3 carbon atoms in
the acyclic part. and also denotes a radical COR4, CN or S02R5, wherein R4
represents hydrogen, straight-chain or branched alkyl which has I to 4 C
atoms and is optionally substituted by 1 or 2 substituents from the series
comprising amino. alkoxycarbonyl with 1 to 3 carbon atoms in the alkyl
part. carboyxl. alkoxy with I to 3 carbon atoms or trifluoromethylthio,
phenyl which is optionally substituted by chlorine, hydroxyl. amino or
carboxyl, alkoxy with 1 to 4 C atoms, alkylthio with I to 2 C atoms,
benzyloxy, amino, or alkylamino which has 1 to 5 C atoms and is optionally
substiututed by alkoxycarbonyl with 1 to 3 C atoms in the alkyl part or
carboxyl. and R5 represents straight-chain or branched alkyl with 1 to 3 C
atoms, phenyl or methylphenyl, and their 



pharmaceutically usable salts, for the preparation of medicaments.
Revendications 1. Acides 7-amino- 1cyclopropyl6,8-difluoro-1
.4-dihydro-4-oxo-quinoleine-carboxyliquss de  for. mule I [err] dans
laquelle R1 at R2, qui peuvent avoir des significations identiques ou
differentes. representent chacun un groupe alkyle en C,-C4 eventuellment
substitue per un groupe hydroxy, amino, methylamino ou dimethylamino, ou
bien forment ensemble et avec l'tome d'azote auquel its sont  relies  un
nbyou h6t6rocyclique a 5 ou 6 chainons contonant en outre, en tent quo
chainons cycliques, les atomes ou groupes -0-, -S-. -S0-, -SO - ou [err]
-N-R3 et qui peut le cas echeant etre mono- a trisubetitue sur les atomes
de carbone par des groupes alkyle en C1-C4, hydroxy, alcoxy en C1-C3,
amino, methylamino ou ethylamino. chaque atoms de carbone no pouvent porter
qu'un soul substituant, R3 reprisente l'hydrogene ou un groupe alkyle,
alcenyle ou alcynyle droit ou ramifie en C-C qui pout tre le cas echeant
substitui par un groups hydroxy, trifluoromethylmercapto, alcoxy,
alkylmercapto. alkylamino ou dialkylamino contenant 1 a 3 atomes de carbone
par groupe alkyle. le groups cyano, le groupe alcoxycarbonyle contenant 1 a
4 atomes de carbone dans la pertie alcoolique, le groupe
benzyloxycarbonyle. un groupe phenylalkyle contonant jusqu' 4 atomes do
carbone dans la partie aliphatique, eventuellement substitui dans Ia partie
phenyle per des groupes nitro ou amino, un groupe phenyle eventuellement
mono- ou di substitue per des groupes hydroxy, methoxy, le chiore et le
fluor, un groups phenacyle eventuellement mono- ou di-substitue per des
groupes hydroxy. methoxy. le chlore e1 le fluor. un groupe oxoalkyle
contenant jusqu'a 6 atomes de carbone ou un groups cycloelkyl-alkyle
contonant jusqu'a 6 atomes de carbone dans Is partie cyclique et jusqu'a 3
atomes de carbone dans la parti acyclique. ou un reste COR4, CN ou S02R5,
R4 represente l'hydrogene, un groupe alkyle a chaine droite ou ramifiee on
C1-C4 portant eventuellement 1 ou 2 substituants choisis parmi les groupes
amino, alcoxycarbonyle contenant I a 3 atomes de carbone dans la partie
alkyle, carboxy, alcoxy on C,-C3 ou trifluoromethylthio, un groups phenyle
eventuellement substitue par le chlore, des groupes hydroxy, amino ou
carboxy. un groupe alcoxy en C1-C4, alkylthio on C1- C2, benzyloxy, amino.
alkylamino on C1-C5 eventuellement substitue par un groupe alcoxycarbonyle
contenant I i 3 atomes de carbone dans Is partie alkyle ou par un groups
carboxy. R5 represente un groups alkyle i chaine droite ou ramifiee on
C1-C3, phenyle ou methylphenyle. et lours sels acceptables pour l'usage
pharmaceutique. 2. Acides
7-amino-1-cyclopropyl-6,8-difluoro-1.4-dihydro-4-oxo
quinoleine-carboxyliques de formule dans laquelle R1 at R2. qui peuvent
avoir des significations identiques ou differentes, reprisentent chacun un
groupe alkyle en C1-C3, eventuellement substitue par un groups hydroxy ou
amino ou torment ensemble et avec latome dazote auquel ils sont relies un
noyau heterocyclique a 5 ou 6 chainons contenant on    89 outre. en tant
quo chainons cycliques. 1es atomos ou groupes - 0 - S- SO -  ou [err] N-R1
qu pout Is cas echeant etre mono- ou di-substitue sur les atoms de carbono
par des groupes alkyle on C,- C3. hydroxy. amino ou methylamino. chaque
atome do carbone no pouvant porter qu'un soul subitituant. R3 represonto
Ihydrogono. un groupo alkylh. akcnyle ou alcynylb A chaine droits ou
ramifiM on C,. C,. qui pout is cUs 6chiant tMr substftu6 per un group,
hydroxy. trifluorom6thylmorcapto. aiqxy ou alkylmorcapto contenant 1 ou 2
atomos do carbone par groupo alkyls, Is groupe cyano, Is groups
alcoxycarbonyl .contsnknt 1 & 3 tomes de carbona dans Is portio alcoolique.
I0 groupe bnxyloxrbo. nylh. un groupe ph6nylalkyle contonant jusqu b 2
atomos do carbona dans 1a Portia nb Itiqu. evontuelhemont substitu6 dans Is
portia ph~nyle per deg groupos nitro ou amino. un radical ph~naO, un groupo
oxoalkyls contonant jusqu& 5 atommo do carbone au un groups cycloolkylalIs
cotant jusqu'b 6 atomes de carbons dans h porti cycllque at jusqu'b 2
stoms. do carbone dana I* ,Sdtia acycliquc, ou oncore un rests COR4. CN ou
SOR. R4 reprfsonte rhydrog~ne, un groups alkyle & chaine drote ou ramltle
on C1-C3 portant 6ventuellhment 1 ou 2 substituonts choiSli pormi Is
groupos amino. m6thoxycarbonyle. carboxy. atcoxy on C,-C2 ou
trifluorom~thyfthio. un groupe ph6nye 6vhntuellemmnt subswtu6 po   chbore
ou un groupq hydroxy, un groupe alcoxy. un groups alkylomino en C,-Cs
6ventualenvmnt sbtitu par iun groups alcoxycarbonyle contenant 1 i 2 atoms.
do carbone dans 0 pa rt alkyls au per un groups carfbxy. et R3 reprcsente
un groups methybe. ethyle. phinyle ou mthylph6nyl. 3. Acides
7-amino-1-cyclopropy4.-difluoro-1,4.dhydro.4oxo-quinol6ins-carboxyliques do
folmule 0 ow 



F4200 dans baquelbe Rl at R2 qui peuvnt avoir des signiflcatlons identiques
au dif6rantso. reprnisntent chacun un groupe alkyle on CC2 evontuolbsment
substitu per un groups hydroxy ou formant ensemblb et avoc l'atome d'azoto
auquol Is sont relio un noyau h*t6rocyclique & 0 cholnonh qui pout contonir
on outre on tant quo chainon cyclique 10 groups :N-N' et qul pout le Co#
6ch6ant itre mono- ou dhubstu6 uur les atomes de carbons par des groupes
alkylb an CI-Ca ou hydroxy. chaque atoms de carbone no pouvant porter qu'un
soul substituant. R3 reprisonts l'hydrogbns. un groups alkylb, alcnyls ou
alcynybe & chaine drofta ou rarnifft on C,- C3 qui pout Is cas echiant 6tro
substktu6 par un groupe hydroxy. 10 groupe alcoxycarbony10 contWnt I i 2
atomes de carbone dans la partie alcoolique. un groups benzylb
vsntudllement substftu dansa  parts phenyle par un groupe amino, un radical
phincyW. un groups oxoolkyls contenant jusqu'i 4 atomes do carbons ou un
groupo cyclopropylmithyle, ou encore un resto CORI' ou 802R. R4 represents
l'hydrogene. un groupe alkyle an C, C2, alcoxy on C,-C2 ou benzyloxy
portant eventuellbment un substituant choiui parmi Ws groupes amino ou
carboxy. et R5 reprisents uni groups mithyle. 4. L'acide
1-cyclopropy48difluoro-7-(1-pipirazynyl)-1
.4-dihydro4-oxo4.quinoline-carboxylique- .5 L'acide   1
cyclopropyS6dtifluoro-7-(4mithyl1-pipirazinyl)-1.4-dlhydro4-oxo-3-quinol6in
..cor- boxylique. 6. L'acide 1-cyclopropyl-S6..dluoro-7-(1-pyrolidinyl)
1.4-dihydro-4-oxo.3-qulnoliine-carboxylique- 7. L'acide
1-cyclopropy4.78-trifluoro-1.4-dihydro-4-oxo 3-quinoleinaccrboxylique- 8.
Proced* de preparation des acides
7-amino.1.cyclo-propy4hdifluoro-1.4.dihydro-4-oxo-quino-
leine-carboxyliques de formulh I ^-NtCOO
(I) dans laquello R1 at R2. qui peuvent avoir des significations identiques
ou difflerntes, reprfsentont chacun un groups alkyle on CI-C,
eventuellement substitue par un groups hydroxy. amino. mithylaMino ou
dimethylamino. ou bisn forment ensemble at avoc I'atome d'azoto auquel is
sont relies un noyau heterocyclique a 5 ou 6 chainons contonant on outre.
on tant quo chainons cycliques. Is atmes ou groups. -.o-. -S-. -SO-, SOr-
ou _NR3 et qui pout 10 c4m chiant &tre mono. i trisubstit4e sur les atomes
de carbono par des groupes alkylo on C, C&. hydroxy. alcoxy sn C1.,C3
amino. m thylimino ou ethyiamino. chaque atoms de carbone no pouvant porter
qu'un stul substituant. R3 represente Mhydrogbno ou un groups alkylb.
alcmnylou alcynys droit ou ramifie sn C,4C qui 11111111 11111111111 111
111111 *  C  L  M  S  *    pout etre Is cas echeant substitue par un groupo
hydroxy. trifluoromethylmercapto. alcoxy. alkylmercapto. alkylamino ou
dialkylamino contenant 1 i 3 atomes de carbone par groups alkyle. Ie groups
cysno. Ie groups alcoxycarbonyle contenant 1 a 4 atomes de carbone dans Is
partis alcoolique. Ie groups benzyloxycarbonylb. un groups phinylalkyle
contenant jusqu'i 4 atomes de carbons dans it pertio aliphatique.
eventuallment substitu6 done Is prlie ph6nylo par des groupos nitro ou
amino. un groups phinyle eventuellomrnt mono. ou di subetitu6 par des
groupes hydroxy, m6thoxy. Is chlore St s fuor. un groups phenacylo
ventuellemont mono ou di-substltut per des groups hydroxy. mthoxy, Is
chiors of le fluor. un groups oxoalkyle contenant jusqub 6 atorm do carbons
ou un groups cycaloa lkyo contenant jusqu'& 8 atoms do carbons dens Ia
petbi cyclique et jusqu'h 3 atom. do carbons dOns la pnrtie acyclique ou un
roots COR4. CN ou 802R. A' represente I'hydrogpne. un groups alkyls &
chains drolte ou railnft on C,.C, portent vOntuellomont I A 2 substituants
choisis permi be groups amino, alcoxycarbonyle contonent 1 & 3 atom.e de
carbone dans la pertie alkyl. cerboxy. alcoxy on C,4C ou
trifluoromnithylthio, un groups phinyle 6ventuollement substitue per le
chbore. des groupes hydroxy. amino ou carboxy. un groupo alcoxy on C, C.,
alkylthio on CIC,. bCnzyloxy, amino, alkylamino on C,.C, 6santuslliment
substffu6 per un groups alcoxycarbonyle contsnent 1 * 3 atom. do carbons
daens la pentie slkyls ou per un groupe carboxy. Rs represents un groups
alkybe & chains droite ou ramNifis on C,.C$, phunyle ou mathylphinyis. at
de bours sets acceptabbss pour 'usage phermeceutique. ceractbrisb on cs
quo: a) ou bibn on feit reagir racide trilluoro-quinoliinws-cboxyllque de
formulb 11 avsc des amines de formulb III a2 dans laquelo RI et R2 ont les
signiflcations indiquise cidmus. &ventueltsment en pridsnco d'accopteurs
d'acides. b) ou bibn on fait riagir un acids
7-pipirazinylquinolone'carboxylique de formulb IV 



(IV) dans laquelle is groups pipirazinyis pout btre mono i tri-substftu6
sur tWs atom.s de carbons per des groupes alkyis en C,-C4. chaque atoms do
carbons no pouvant porter qu'un soul substituant. Svoc des composes de
formule V RSX                                     (V) dans laquelhs R3 a
les significations indlquess ci dossus i 1'excoption de I'hydrogne. et X
represente Is fluor, le chbore, b broma. Iode, un groups alcoxy. ethoxy.
phinoxy, 4.nitrophinoxy, en presence d'accepteurs d'acides. c) ou bien on
fait reagir un acide pipor zinylquinoloneocarboxyliquo de formulb IV dans
Ihqul is groups piperazinylb psut etre mono. a tri-substitu6 our is atom.e
de carbone par des groupos ityi on C,C,,. chaque atoms de carbons no
pouvent porter qu'un soul substituent. avec des anhydi do formule VI ,co %
o(VI) Co I |11  11111111 i 11111 11 1111    dans laquelle A represente une
chains alkylern on C2 ou C3 eventuollement substitu s ou un radical
arylene. ce qui donne Ws composes do formule la COON mmOO-A-CO-N
X IrN dans losquele Is groups pip6razinyle peut tre mono-  tri-eubstitu sur
We atorms do carbons par des groupes alkyis on CI-C4, chaque atom. do
carbons no pouvant porter qu'un soul subtuant, d) ou bion on fait r6agir un
acid. pipiraznyl-quinolone-carboxylique de formulb IV dans WIouel le groups
pipirazinyle pout etr mono- & tri-substltu6 sur ks atomes de carbons par
des groupes alkylo on C,-C4. chaque atom. de carbone no pouvant porter
qu'un soul substituant avoc des acccpteurs de Michael de formule VII
8-CH-CHOH                                  (VII) dans laquelld B reprnisnte
CN, CO-R otu COOR7 R reprisonte un groups mnthyl ou 6thyle. at R7
roprisente un groups mithyle. "le. n. otu isopropybe ou bonzye. 9.
M6dicament caract6ri on o0 qu'll contient au moins un acide
7-amino-cyclopropyW4A- dlfluoro-14-dlhydro4oxo.3.qulnol6in-carboxylique
solon Is revondicatbon 1. 10. Procid. do prparation do I'cide
1ecyclopropyl4.7A-trifluoro 1 .4dihydro4oxo-3.quinokins- carboxylique do
tormule 11 0 F           COONI F } caract6rs6 en ce quo I'on acylo ie
malonate de di6thylb en prisonce d'ithylate de magnisium i laide du
chlorure de 2.3.4,5-tetratluorobenzoyle. co qui donne I'esar aroylmatonique
do formulh (3) F      ,C C~      2 9         s~Ca  C 2 xC 5
(3) ~F qu'on sourmet A saponification partiollo et decarboxylation on
milieu aqueux  i 'aide de quantit6es catalytiques deacide suifurique ou
d'acide p-tolumno-sulfonique, ce qui donne laroylacitate d*tthyle de
formule (4) .                                                 (4) F F qu'on
convertit a raide de lorthoformixte de triithylo/anhydride acetique en ls
212.34.5-titrmfluorobvn- zoylW34thoxy-acrylate d'thyle (5). 0 ;     OC2i45
qu'on convertit & l'aidc do is cyclopropylamine dans un solvant tel quo ls
chlorure de mithylbn. Ialcool. Ie chloroforme. Ie cyclohexans ou Is toluene
on un compose de formule (6) I.. ,!I~  ,11 IIIz' I .1   



0 CO C;2                               (6) F    HN qu'on cyclise A des
temperaturos do 60 h 300 'C environ dans Io dboxanne, bs dimithyiultoxydd.
la N- m6thylpyrrolidone. Is suffolan. lhexam~thylphosphorotriamide ou Is
dim6thylformamide en prisence d'un accepteur d'acide, on un compos6 de
formule Vll 0 F ,         COOC'"5 F ~~~~~~ ~~~~N ~~~~~j ~~~(71 F qu'on
hydrolyse 10 ceo 6ch6an en milieu acide ou bginque, on acide
1-cyclopropyW.7A-trifluor-l.4- dihydro-4-oxo-quinoline-carboxyuique II 11.
Utiflsation des compoeft de formua g6n6mrb I O COO dans laquelle RI et R2,
qui peuvent avoir des signrflcations identiques ou dilff6rentes,
repreOntent chacun un groupe alkylb en C,-C, & bntuellom  substitu par un
group. hydroxy, amino, mtthyramino ou dimnthylamino ou forment ensemble et
evoc l'atoms daowte auquel lb sont rellde un h6t6rocyclb A 5 ou 6 chainons
qui pout contenir en outr en tent que chatnons cycliques ks atomeo ou
groupie -0-. -4-. -SO-. --   ou  -tN-4  et qui pout b cm 6ch6ant 6tre mono-
b tri-substMu sur Is atome de carbone par des groupie alkybe en C,-C4,
hydroxy, a*oxy en Cl-C:. amino. mnthylanino ou 6thylbmhinoc cheque atom. de
carbons no pouvant porter qu'un soul substituant, R3 reprisente
I'hydrogbno. un groups alkyle, aslinyhe ou alcynylb droit ou ramif6 on
CI-Cs. qui pout le cas ech6ant Otre substitu6 per un groupe hydroxy,
trifluoromnthylmercapto. alcoxy, alkylmemcopto. alkylamino ou dialkylamino
contonant I a 3 atomes do carbono dans cheque groupo alkyhe, Is grups
cyano, un groupe alcoxycarbonyie contenant 1 & 4 atomee do carbone dans is
pertis alcoolique, 1e Prbups benzyloxycarbonyle, un group. ph6nylalkyle
contenant jusquhb 4 atomie do carbons dans ia partb aliphatique et
iventudllomnnt substitu6 dons le noyau ph6nyls par dis groupes nitro ou
amino. un groups phenybe 6ventueliement mono- ou disubstitu6 per des
groupis hydroxy, m6thoxy. to chlore et le Mior. un radical ph6nacye
eventuollement mono- ou di-substitu6 per des groupis hydroxy. m~thoxy. 10
chlore at le fluor. un groupe oxoalkybe contenant jusquh B atomes de
carbone ou un group. cycloalkyl-alkyls contonant jusqu'i 6 atomes de
carbone dans la partie cyclique et jusqu'& 3 atomes de carbone dams la
purtie acyclique. ou un rete COR4, CN ou SOR, R' reprisonto I'hydrog~ne. un
group. alkybe a chaine droite ou ramifi6e en C1-C4 portent le cm 6ch6ant I
ou 2 substituants choisis parmi iWs groupes amino, alcoxycarbonyhe
contenant 1 i 3 atohns de carbons dans le partie alkylb, carboxy, alcoxy on
CI-Cs ou trifluorom6thylthio, un group. Ot*nyle eventuelborent substItue
per Is chlors, des group. hydroxy, amino ou carboxy. un groups alcoxy eh
C1- C,, alkylthib on C,-C2. benzytoxy. amino, alkylamino en C1-C5
eventuellbment substItue per un goupe alcoxycarbonyle contenant 1 a 3 atome
de carbons dans Is pertbe alkyle ou par un groupe carboxy. R5 ropresente un
group. alkyle & chaine droite ou- rmifil en C,-C3. phtnyle ou methylphhyle.
et de lours sols acceptables pour l'usag pharmacoutique, pour le
preparatlon de m6dicaments. 1111111 MU 11111 11111 11 1111~~~~~~~~~~.    


