
- 1 - The present invention relates to new 7-amino-1-
cyclopropyl-6,8-dihalogeno-1,4-dihydro-4-oxo-3-quinoline- carboxylic acids,
process for their preparation and anti- bacterial agents containing them. 5
Quinolonecarboxylic acids having an antibacterial activity are known from
EP-A-049,355, US-A-4,398,029 and GB-A-2,057,440. Although EP-A-049,355, in
particular, describes quinolonecarboxylic acids which are highly active,
increases in the action against certain organisms are de- 10  sired. The
new 7-amino-1-cyclopropyl-6,8-dihalogeno-1,4-
dihydro-4-oxo-3-quinolinecarboxylic acids of the formula (I) have been
found, 0 [err] 15  in which [err]and [err], which can be identical or
different, represent chlorine or fluorine, but cannot both be fluorine, and
[err] and [err], together with the nitrogen atom to 20           which they
are bonded, form a 5- or 6-membered heterocyclic ring which can contain in
addition, as ring member, the atoms or groups [err] [err] ,[err] or [err]
and which can optionatly be monosubstituted, disubstituted 25           or
trisubstituted on the carbon atoms by [err] [err]-alkyl, phenyl or
cyclohexyl, each of which is optionally monosubstituted, disubstituted or
trisubstituted by chlorine, fluorine, bromine, methyl, phenyl, hydroxyl,
methoxy, benzyloxy, 30           nitro or piperidino, 2-thienyl, hydroxyl,
alkoxy having 1 to 3 carbon atoms, amino, methylamino Le A 23 034-EP-E    



- 2 - or ethylamino, [err] representing hydrogen, a branched or unbranched
alkyl, alkenyl or alkynyl group having 1 to 6 car- bon atoms, and which can
optionally be substituted by 5           one or two hydroxyl, alkoxy,
alkylamino or dialkyl- amino groups having 1 to 3 carbon atoms for an
alkykl radical, the cyano group, or the alkoxycar- bonyl group having 1 to
4 carbon atoms in the alcohol moiety, a phenylalkyl group which is option-
10           ally substituted in the phenyl radical and has up to 4 carbon
atoms in the aliphatic moiety, a phen- acyl radical which is optionally
monosubstituted or disubstituted by hydroxyl, methoxy, chlorine or
fluorine, or an oxoalkyl radical having up to 6 15           carbon atoms,
furthermore denoting a radical [err], 5 CN or [err], 4 R representing
hydrogen, straight-chain or branched alkyl which has 1 to 4 carbon atoms
and is optionally substituted by 1 or 2 substituents 20           from the
group comprising amino, alkoxycarbonyl having 1 to 3 carbon atoms in the
alkyl moiety, carboxyl or alkoxy having 1 to 3 carbon atoms, or halogen
such as chlorine, bromine or fluorine, or representing alkoxy having 1 to 4
carbon atoms, 25           amino, alkylamino br dialkylamino having 1 to 5
carbon atoms in the alkyl moiety, and R representing straight-chain or
branched alkyl having 1 to 3 carbon atoms, and their pharmaceutically
utilisable hydrates, acid addi- 30 tion salts, alkali metal, alkaline earth
metal and guani- dinium salts, which have high antibacterial activity. Thus
they are suitable as active compounds for human and veterinary medicine,
veterinary medicine also including treatment of fish for the therapy or
prevention 



35 of bacterial infections. Preferred compounds of the formula (I) are
those in which    - 3 - [err] and [err], which can be identical or
different, represent chlorine or fluorine, but cannot both be fluorine, and
[err] and [err], together with the nitrogen atom 5           to which they
are bonded, can form a 5- or 6- membered heterocyclic ring which can
contain in addition, as ring member, the atoms or groups -0-, [err] , and
which can optionally be monosubstituted or disubstituted on 10
the carbon atoms by [err]-alkyl, cyclohexyl, phenyl which is optionally
monosubstituted or disubstituted by chlorine, fluorine, bromine, methyl,
phenyl, hydroxyl, methoxy, benzyloxy, nitro or piperidino, 2-thienyl,
hydroxyl, amino 15           or methylamino, [err representing hydrogen, a
branched or unbranched alkyl, alkenyl or alkynyl group having 1 to 4 car-
bon atoms, which can optionally be substituted by one or two hydroxyl
groups, or a phenacyl radicaL, 20           an oxoalkyl radical having up
to 5 carbon atoms, 4 and representing a radical [err], [err] denoting
hydrogen, straight-chain or branched alkyl having 1 to 3 carbon atoms, a;
lkoxy having 1 to 3 carbon atoms, amino, alkylamino or dialkyl- 25
amino having 1 to 3 carbon atoms in the alkyl moiety. Particularly
preferred compounds of the formula (I) are those in which 



30           [err] and [err], which can be identical or different,
represent chlorine or fluorine, but cannot both be fluorine, and [err] and
[err], together with the nitrogen atom to which they are bonded, can form a
5- or 6-membered 35           heterocyclic ring which can contain in
addition, as ring member, an oxygen atom or the groups N-R or [err] and
which can optionally be    - 4 - monsubstituted or disubstituted on the
carbon atoms by [err]-alkyl, cyclohexyl, phenyl which is optionally
substituted by chlorine, fluorine, methyl, phenyl, hydroxyl, methoxy,
benzyloxy, 5          nitro or piperidino, 2-thienyl or hydroxyl, R3
representing hydrogen, a branched or unbranched alkyl group having 1 to 3
carbon atoms which can optionally be substituted by one or two hydroxyl
groups, or a phenacyl radical, an oxoalkyl radical 10           having up
to 4 carbon atoms and a radical [err], 4 R  denoting hydrogen or alkyl
having one or two carbon atoms. It has also been found that the compounds
of the formula (I) are obtained when the 1-cyclopropyl-7-halogeno- 15
1,4-dihydro-4-oxo-3-quinolinecarboxylic acids of the for- mula (II) 0 [err]
[err]                  (II) in which [err]and [err] have the abovementioned
meaning, and 20          [err]  represents halogen, preferably chlorine or
fluorine, are reacted with amines of the formula (III) 



[err] [err] [err]           (III) in which 25           [err] and [err]
have the abovementioned meaning, where appropriate in the presence of
acid-binding agents (method A). Compounds according to the invention, of
the for- mula (I), can also be obtained by reacting a
7-(1-piperazinyl)-3-quinolonecarboxylic acid of the formula (IV) [err] 5 5
[err] in which [err] and [err]  have the abovementioned meaning, and the
piperazinyl radical can be monosubstituted, disubstituted or trisubstituted
on the carbon 10            atoms by [err]-alkyl, 2-thienyl or optionally
substituted cyclohexyl  or phenyl, with compounds of the formula (V) 3
[err]                (V) in which 15            [err] has the
abovementioned meaning but cannot be hydrogen, and X denotes fluorine,
chlorine, bromine, iodine, hydroxyl, acyloxy, ethoxy, phenoxy or
4-nitrophen- oxy, 20   where appropriate in the presence of acid-binding
agents (method B). Compounds according to the invention, of the for- mula
(I), are also obtained when a 7-(1-piperazinyl)-3-quino- lonecarboxylic
acid of the formula (IV), in which the 



25   piperazinyl radical can be monosubstituted, disubstituted or
trisubstituted on the carbon atoms by [err] alkyl, 2-thienyl or optionally
substituted cyclohexyl or phenyl, is reacted with Michael acceptors of the
formula (VI) [err]                    (VI) 30   in which 6         7 B
represents CN, [err] or COOR , R6 representing methyl or ethyl, and 7 R
representing methyl, ethyl, n- or i-propyl, (method C). 35            When,
in the reaction by method A, 2-methylpiper- azine and
6-chloro-1-cyclopropyl-7,8-difluoro-1,4-dihydro-
4-oxo-3-quinolinecarboxylic acid are used as starting    - 6 - materials,
then the course of the reaction can be represented by the equation below:
[err] [err] When, in the reaction by method B, ethyl iodide 5  and
6-chloro-1-cyclopropyl-8-fluoro-1,4-dihydro-4-oxo-7-
(1-piperazinyl)-3-quinolinecarboxylic acid are used as starting materials,
then the course of the reaction can be represented by the equation below: 0
[err] [err] [err] 10           When, for example in the reaction of (IV)
with (V) by method B, 6-chloro-1-cyclopropyl-8-fluoro-1,4-dihydro-
7-(3-methyl-1-piperazinyl)-4-oxo-3-quinolinecarboxylic acid and formic
acetic anhydride are used as starting compounds, then the course of the
reaction can be represented by the 



15 equation below: [err] [err] [err] When, for example by method C,
6-chloro-1-cyclo- propyl-8-fluoro-1,4-dihydro-4-oxo-7-(1-piperazinyl)-3-
quinolinecarboxylic acid and methyl vinyl ketone are used 20  as starting
compounds, then the course of the reaction can be represented by the
equation below:    - 7 - [err] [err] The
1-cyclopropyl-6,7,8-trihalogeno-1,4-dihydro-4- oxo-3-quinolinecarboxyLic
acids of the formula (II) which can be used as starting materials by method
A can be pre- pared in accordance with the following reaction scheme: [err]
[err] [err] x2 [err] [err] 0 [err] [err] [err] [err]    - 8 - According to
this, diethyL malonate (2) is acylated with the appropriate benzoyl
fluoride or chloride (1), in the presence of magnesium ethylate, to give
the aroyl- 



malonic ester (3) (Organicum, 3rd edition, 1964, page 438). 5           By
partial hydrolysis and decarboxylation of (3) in aqueous medium using
catalytic amounts of sulphuric acid or p-tolluenesuphonic acid, the ethyl
aroylacetate (4) is obtained in good yield, and this is converted with tri-
ethyl orthoformate/acetic anhydride into ethyl 2-(2,3,4,5- 10
tetrahalogenobenzoyl)-3-ethoxyacrylate (5). The reaction of (5) with
cyclopropylamine in a solvent such as, for ex- ample, methylene chloride,
alcohol, chloroform, cyclohexane or toluene leads, in a slightly exothermic
reaction, to the desired intermediate (6). 15           The cyclisation
reaction (6)   (7)  is carried. out in a temperature range of about 60 to
[err], preferably 80 to 180 C. The diluents which can be used are dioxane,
di- methyl sulphoxide, N-methylpyrrolidone, sulpholane, hexa- 20
methylphosphoric trisamide and, preferably, N,N-dimethyl- formamide.
Suitable acid-binding agents for this reaction step are potassium
tert.-butanolate, butyllithium, lithiumphenyl, phenyl magnesium bromide,
sodium methylate, sodium hydride, 25 sodium or potassium carbonate and,
particularly preferably, potassium or sodium fluoride.  It can be
advantageous to use an excess of 10 mol-% of base. The ester hydrolysis of
(7) carried out in the Last step under basic or acid conditions leads to
the 1-cyclopropyL-6,7,8-trihalogeno-1,4-dihydro-4-oxo-3- 30
quinolinecarboxylic acids (II). The benzoyl halides (1) used as starting
materials for this synthesis route are prepared as follows:
3,5-dichloro-2,4-difluorobenzoyl fluoride (boiling point 20 35  970/20
mbar; [err]  = 1.5148) and 5-chloro-2,3,4-trifluoro- 20 - benzoyl fluoride
(boiling point 68-[err]/20 mbar; [err]= 1.4764) are obtained together by
heating tetrachlorobenzoyl  



- 9 - chloride with potassium fluoride in sulpholane at elevated
temperatures: co-cl [err] The chlorination of 2,4,5-trifLuorobenzoic acid
in chloro- 5 sulphonic acid leads to 3-chloro-2,4,5-trifluorobenzoic acid
which is reacted as the crude product with thionyl chloride to give
3-chloro-2,4,5-trifluorobenzoyl chloride (boiling point [err]/18 mbar;
[err] = 1.5164): Cl 10           The amines (III) used as starting
materials are known or can be obtained by processes known from the litera-
ture [U.S. Patent Specification 4,166,180, J. Med. Chem. 26, 1116 (1983).
From the 2-arylpiperazines, the corres- ponding 2-cyclohexylpiperazines are
obtained by catalytic 15 hydrogenation; for example: 2-cyclohexylpiperazine
(wax- like, melting point 71-[err]). Examples which may be mentioned are:
morpholine, piperidine, thiomorpholine, pyrrolidine, piperazine,
N-methylpiperazine, N-ethylpiper- azine, N-(2-hydroxyethyl)piperazine,
N-formylpiperazine, 20 2-methylpiperazine, 1,2-dimethylpiperazine, cis- and
trans- 2,5-dimethylpiperazine, cis- and trans-2,6-dimethylpiper- azine,
2-ethylpiperazinl, 2-propylpiperazine, 2-isopropyl- piperazine,
2-isobutylpiperazine, 2-piperazinone, 1-methyl- 2-piperazinone,
1-ethyl-2-piperazinone, 2-cyclohexyl-    - 10 - piperazine,
2-phenylpiperazine, 2-(4-chlorophenyl)piperazine
2-(4-fluorophenyl)piperazine, 2-(4-bromophenyl)piperazine,
2-(4-methylphenyl)piperazine, 2-(4-bipheny)piperazine [sic],
2-(4-methoxyphenyl)piperazine, 2-(4-benzyloxyphenyl)piper- 5  azine,
2-(4-hydroxyphenyl)piperazine, 2-(4-nitrophenyl)-                   5 



piperazine, 2-(3-nitrophenyl)piperazine, 2-(4-piperidino-
phenyl)piperazine, 2-(3,4-dimethoxyphenyl)piperazine, 2-
(3,4,5-trimethoxyphenyl)piperazine, 2-(3,4-dimethoxy-6- methyl)piperazine,
2-(2-thienyl)piperazine and 3-amino- 10  pyrrolidine.
10 The compounds of the formula (V) which are used as starting materials
are known. Examples which may be men- tioned are: methyl iodide, methyl
bromide, ethyl iodide, ethyl bromide, ethyl chloride, 2-hydroxyethyl
chloride, 15  3-hydroxypropyl chloride, 4-hydroxybutyl chloride, n-propyl
bromide, i-propyl iodide, n-butyl bromide, i-butyl bromide, sec.-butyl
chloride, n-pentyl chloride, 3-methylbutyl chlo- ride, n-hexyl bromide,
formic acetic anhydride, acetic anhydride, propionic anhydride, acetyl
chloride, chloro- 20  acetyl chloride, dichloroacetyl  chloride,
bromoacetyl                     2 bromide, butyryl chloride,
4-chlorobutyryl chloride, iso- butyryl chloride, 4-nitrophenyl ester of
N-(tert.-butoxy- carbonyl)-glycine, 4-nitrophenyl ester of N-(tert.-
butoxycarbonyl)-L-alanine, 4-nitrophenyl ester of N- 25
(tert.-butoxycarbonyl)-L-leucine, 4-nitrophenyl ester
2 of N-(tert.-butoxycarbonyl)-L-valine, 3-methoxypropionyl chloride, methyl
chlorocarbonate, ethyl chlorocarbonate, n-butyl chlorocarbonate, diethyl
carbonate, cyanogen chloride, diphenyl carbonate, cyanogen bromide,
dimethyl- 30  carbamoyl chloride, methanesulphonyl chloride, ethanesul-
phonyl chloride, propane-1-sulphonyl chloride and formic acid. The
compounds of the formula (VII) which can be used according to the invention
are known.  Examples which 35  may be mentioned are: acrylonitrile, methyl
vinyl ketone, methyl acrylate and ethyl acrylate. The reaction of (II) with
(III) by method A is    preferably carried out in a diluent such as
dimethyl suL- phoxide, N,N-dimethylformamide, hexamethylphosphoric tris- 



amide, sulpholane, water, an alcohol, such as methanol, ethanol,
n-propanol, isopropanol or glycol monomethyl ether, 5 or pyridine. It is
equally possible to use mixtures of these solvents. All customary inorganic
and organic acid-binding agents can be used as the acid-binding agent.
These pre- ferably include the alkali metal hydroxides, alkali metal 10
carbonates, organic amines and amidines.  The following may be
specifical,ly mentioned as being particularly suit- able: triethylamine,
1,4-diazabicyclo[2.2.2]octane (DABCPO), 1,8-diazabicyclo[5.4.0]undec-7-ene
(DBU) or excess amine (III). 15           The reaction temperatures can be
varied within a relatively wide range. In general, the process is carried
out between about 20 and [err], preferably between 80 and [err]. The
reaction can be carried out under atmospheric 20  pressure as well as under
elevated pressure.  In general, it is carried out under pressures between
about 1 and about 100 bar, preferably between 1 and 10 bar. When carrying
out the process according to the invention, 1 to 15 moles, preferably 1 to
6 moles, of the 25 amine (III) are used for 1 mole of carboxylic acid (II).
The reaction of (IV) with (V) is preferably carried out in a diluent such
as dimethyl sulphoxide, dioxane, N,N-dimethylformamide,
hexamethylphosphoric trisamide, sulpholane, water, an alcohol, such as
methanol, ethanol, 30  n-propanol, isopropanol or glycol monomethyl ether,
or pyridine. It is equally possible to use mixtures of these diluents. All
customary inorganic and organic acid-binding agents can be used as the
acid-binding agent. These pre- 35 ferably include the alkali metal
hydroxides, alkali metal carbonates, organic amines and amidines. The
following may be specifically mentioned as being particularly   



- 12 - suitable: trlethyl;amine, 1,4-diazabicyclo[2.2.2]octane (DABCO) or
1,8-diazabicyclo[5.4.0]undec-7-ene (DBU). The reaction temperatures can be
varied within a relatively wide range. In general, the process is carried 5
out between about 20 and about [err], preferably between 40 and [err]. The
reaction can be carried out under atmospheric pressure as weLL as under
elevated pressure. In general, it is carried out under pressures between
about 1 and about 10  100 bar, preferably between 1 and 10 bar. When
carrying out the process according to the invention by method B, 1 to 4
moles, preferably 1 to 1.5 moles, of the compound (V) is used for 1 mole of
the com- pound (IV). 15            The reaction of (IV) with (VI) (method
C) is pre- ferably carried out in a diluent such as dioxane, dimethyl
sulphoxide, N,N-dimethylformamide, methanol, ethanol, iso- propanol,
n-propanol or glycol monomethyl ether or in mix- tures of these diluents.
20           The reaction temperatures can be varied within a
2 relatively wide range. In general, the process is carried out between
about [err] and about [err], preferably between 50 C and 100 C. The
reaction can be carried out under atmospheric 25  pressure as well as under
elevated pressure.  In general,                        2 it is carried out
under pressures between about 1 and about 100 bar, preferably between 1 and
10 bar. When carrying out the process according to the invention by method
C, 1 to 5 moles, preferably 1 to 2 motes, 30  of the compound (VI) are used
for 1 mole of the compound                       3 (IV). Apart from the
compounds listed in the examples, the following may be specifically
mentioned as new active compounds:
6-chloro-7-[3-(4-chlorophenyl)-1-piperazinyl]- 35
1-cycLopropyl-8-fluoro-1,4-dihydro-4-oxo-3-quinolinecarbox-
3 



ylic acid, 6-chloro-1-cyclopropyl-8-fluoro-7-[3-(4-fluoro-
phenyL)-1-piperazinyl]-1,4-dihydro-4-oxo-3-quinoLinecarbox-    - 13 - yLic
acid, 7-[3-(4-bromophenyl)-1-piperazinyl]-6-chloro-1-
cyclopropyt-8-fluoro-1,4-dihydro-4-oxo-3-quinolinecarbox- yLic acid,
6-chloro-1-cycLopropyl-8-fluoro-1,4-dihydro-7-
[3-(4-methylphenyl)-1-piperazinyl]-4-oxo-3-quinolinecarbox- 5  ylic acid,
7-[3-(4-biphenylyL)-1-piperazinyl]-6-chloro-1-
cyclopropyl-8-fluoro-1,4-dihydro-4-oxo-3-quinolinecarbox- yLic acid,
6-chloro-1-cyclopropyl-8-fluoro-1,4-dihydro-7-
[3-(4-methoxyphenyl)-1-piperazinyl]-4-oxo-3-quinolinecar- boxylic acid,
6-chloro-1-cyclopropyl-8-fluoro-1,4-dihydro- 10
7-[3-(4-hydroxyphenyl)-1-piperazinyl]-4-oxo-3-quinoline- carboxylic acid,
8-chloro-1-cyclopropyl-6-fluoro-1,4-di-
hydro-4-oxo-7-(3-phenyl-1-piperazinyl)-3-quinolinecarboxylic acid,
8-chloro-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-
7-[(4-nitrophenyL)-1-piperazinyl]-3-quinolinecarboxylic 15  acid,
8-chloro-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-
7-[3-(4-piperidinophenyl)-1-piperazinyl]-3-quinolinecarbox- ylic acid,
8-chloro-1-cyclopropyl-6-fluoro-1,4-dihydro-4-
oxo-7-[3-(3,4-dimethoxyphenyl)-1-piperazinyl]-3-quinoline- carboxylic acid,
8-chloro-1-cyclopropyl-6-fluoro-1,4-di- 20
hydro-4-oxo-7-[3-(3,4,5-trimethoxyphenyl)-1-piperazinyl]-
3-quinolinecarboxylic acid, 8-chloro-1-cyclopropyl-6-fLuoro-
1,4-dihydro-4-oxo-7-[3-(2-thienyl)-1-piperazinyl]-3-quino- linecarboxylic
acid, 8-chloro-1-cyclopropyl-6-fluoro-1,4- dihydro-4-oxo-7-piperidino
3-quinolinecarboxylic acid, 25
7-(3-amino-1-pyrrolidinyl)-8-chloro-1-cyclopropyl-6-fluoro-
1,4-dihydro-4-oxo-3-quinolinecarboxylic acid, 6,8-dichloro-
1-cyclopropyl-1,4-dihydro-4-oxo-7-(1-piperazinyl)-3-quino- linecarboxylic
acid, 7-(4-acetyl-1-piperazinyl)-6,8-di-
chloro-1-cyclopropyl-1,4-dihydro-4-oxo-3-quinolinecarbox- 30 ylic acid,
7-(4-acetyl-1-piperazinyl)-6-chloro-1-cyclo-
propyl-8-fluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic 



acid, 6-chloro-1-cyclopropyl-8-fluoro-1,4-dihydro-7-(4-
isopropyl-1-piperazinyl)-4-oxo-3-quinolinecarboxylic acid,
6-chloro-1-cyclopropyl-8-fluoro-1,4-dihy dro-4-oxo-7- 35
morpholino-3-quinolinecarboxylic acid, 6-chloro-1-cyclo-
propyl-8-fluoro-1,4-dihydro-4-oxo-7-thiomorpholino-3-quino- Linecarboxylic
acid and 8-chloro-1-cyclopropyl-7-(4-ethyl-    - 14 -
3-oxo-1-piperazinyl)-6-fluoro-1,4-dihydro-4-oxo-3-quinoline- carboxylic
acid. The examples which follow illustrate the invention. Example A 5
6-ChLoro-1-cyclopropyL-7,8-difluoro-1,4-dihydro-4 oxo - 3
quinolinecarboxylic acid 0 [err] F A 15.7 g (0.65 mole) of magnesium
turnings are stirred in 40 ml of ethanol and 2 ml of tetrachloromethane 10
and, after the reaction has started, 103 g (0.64 mole) of
1 diethyl malonate in 80 ml of ethanol and 250 ml of toluene are added
dropwise at 50-[err].  The mixture is stirred at this temperature for a
further hour and cooled to -5 to [err], a solution of 138 g (0.65 mole) of
5-chloro-2,3,4- 15  benzoyl fluoride in 63 ml of toluene is added dropwise,
2 and the mixture is stirred further at [err] for 1 hour and aLLowed to
stand overnight at room temperature. It is then heated at 40-[err] for 2
hours, cooled, and 250 ml of ice-water and 38.5 ml of concentrated
sulphuric 20  acid are added.  The organic phase is separated off,
2 the aqueous phase is extracted with 2 x 150 ml of toluene, and the
combined organic phases are washed with saturated sodium chloride solution,
dried with sodium sulphate and concentrated. 25           200 ml of water
are added to the residue (it is                       3 



advantageous to add 0.4 g of 4-toluenesulphonic acid at this point) and the
mixture is heated under reflux for 5 hours for the deethoxycarbonylation.
The mixture is extracted with 3 x 200 ml of dichloromethane, and the 30
extracts are washed with saturated sodium chloride solution, dried with
sodium sulphate, concentrated and distilled under high vacuum. 103 g (56.5
%) of ethyl    - 15 - (5-chloro-2,3,4-trifluorobenzoyl)-acetate with a
boiling of [err]/0.9 torr (1.197 mbar) are obtained. 103 g (0.37 mole) of
the ester obtained and 83 g (0.56 mole) of triethyl orthoformate are heated
with 95 g 0 5  of acetic anhydride at 150-160 C for 2 hours and then con-
centrated at 120-130 C under atmospheric pressure and thereafter under high
vacuum.  115 g (92% of theory) of ethyl
2-(5-chloro-2,3,4-trifluorobenzoyl)-3-ethoxyacrylate are obtained as an
oil. 10           14.8 g (0.26 mole) of cyclopropylamine are added dropwise
to 84.1 g (0.25 mole) of this compound in 170 ml of ethanol, cooling in
ice, and the mixture is stirred at room temperature for 2 hours. It is then
stirred with 170 ml of water and cooled in ice, and the precipitate which
15  has separated out is filtered off with suction, washed with water and a
little methanol and dried. 47 g (54 %) of ethyl
2-(5-chloro-2,3,4-triftuorobenzoyl)-3-cyclopropyL- aminoacrylate of melting
point 71-73 C are obtained. The I product is a cis/trans mixture according
to the [err] NMR 20  spectrum. 47 g (0.14 mole) of this compound in 230 ml
of dimethylformamide are heated with 9.7 g (0.23 mole) of sodium fluoride
at 160-[err] for 2 hours.  The reaction mixture is poured into 400 ml of
ice-water, and the preci- 



25  pitate is filtered off with suction, washed with water and dried. 44 g
(99 %) of ethyl 6-chloro-1-cyclopropyl-
7,8-difluoro-1,4-dihydro-4-oxo-3-quinotinecarboxylate of melting point
169-[err] are isolated. 33 ml of concentrated sulphuric acid are added to
30  44 g (0.13 mole) of the quinolonecarboxylic ester in 300 ml of glacial
acetic acid and 179 ml of water, and the reaction mixture is heated at
[err] for 2 hours. It is stirred into 400 ml of ice-water, and the
precipitate is filtered off with suction, washed with water and dried. 37 g
(95% 35 of theory) of 6-chloro-1-cyclopropyl-7,8-difluoro-1,4-di-
h-ydro-4-oxo-3-quinolinecarboxylic acid with a melting point of 200-[err]
are isolated.    - 16 - Example B
8-Chloro-1-cyclopropyl-6,7-difluoro-1,4-dihydr -4-oxo quinolinecarboxylic
acid [err] [err] [err] 5          3-Chloro-2,4,5-trifluorobenzoyl chloride
is reacted in analogy to Example A, the following steps being passed
through: ethyl (3-chloro-2,4,5-trifluorobenzoyl)acetate as the enol (yield:
42%, melting point 72-[err]), ethyl
2-(3-chloro-2,4,5-trifluorobenzoyl)-3-ethoxyacrylate (crude 10 yield: 95%
oil), ethyl 2-(3-chloro-2,4,5-trifluorobenzoyl)- 3-cyclopropylaminoacrylate
(yield: 67%, melting point 78-[err]), ethyl
8-chloro-1-cyclopropyl-6,7-difluoro01,4-
dihydro-4-oxo-3-quinolinecarboxylate (yield: 85%, melting point 154-157 C),
8-chloro-1-cyclopropyl-6,7-difluoro- 15
1,4-dihydro-4-oxo-3-quinolinecarboxylic acid (yield: 97.6%, melting point
189-[err]). Example C
6,8-Dichloro-1-cyclopropyl-7-fluoro-1,4-dihydro-4-oxo-3- 



quinolinecarboxylic acid [err] 20 3,5-Dichloro-2,4-difluorobenzoyl fluoride
is re- acted in analogy to Example A, the following steps being passed
through: ethyl (3,5-dichloro-2,4-difluoro- benzoyl)acetate (yield: 43%,
boiling point [err]/2.5 25 torr (3.325 mbar)), ethyl
2-(3,5-dichloro-2,4-difluoro- benzoyl)-3-ethoxyacrylate (crude yield: 91%
oil), ethyl 2-(3,5-dichloro-2,4-difluorobenzoyl)-3-cyclopropylamino-
acrylate (yield: 96%, melting point 71-74 C), ethyl
6,8-dichloro-1-cyclopropyl-7-fluoro-1,4-dihydro-4-oxo-3-    - 17 -
quinoloinecarboxylate(yield: 97%, melting point 215-[err] with
decomposition), 6,8-dichloro-1-cyclopropyl-7-fluoro-
1,4-dihydro-4-oxo-3-quinoLinecarboxylic acid (yield: 93%, melting point
204-[err]). 5 Example 1 [err] 12 g (40 mmol) of the product from Example A
in 100 ml of pyridine are heated with 17.2 g (0.2 mol) of 10  piperazine
under reflux for 5 hours.  The mixture is con- centrated in vacuo, the
residue is stirred with 120 ml of water and the pH is adjusted to 5 with 2N
hydrochloric acid. The precipitate is filteredoff with suction, washed with
water and methanol, boiled in 80 ml of methanol and 15  dried.  12.3 g (84%
of theory) of 6-chloro-1-cyclopropyl-
8-fLuoro-1,4-dihydro-4-oxo-7-(1-piperazinyl)-3-quinoLine- carboxyLic acid
of melting point 295-298C (with decompo- sition) are obtained. The
following 6-chloro-1-cyclopropyl-8- fluoro-1,4- acids subst ituted in
dihydro-4-oxo-3-quinolinecarboxyLic acids substituted the 7-position are
obtained in analogy to Example 1: 



- 18 - [err] [err] [err] N- Example
Melting point 2                                          258-[err] [err]
(decomposition) 3                                                1EN   N-
19S-19c C2                      (decomposition) 4                       EN
N-                  above--, 2744c -HR3C CX3
tdecomposition) 5                       EN   N-                  255-2610c
(decomposition) C3 6                       E3C-N    N-               >320-C
(decomoositfanl jRc1 7                       SO-Ct2C2-N     N-    276-2809C
Q                                                          (decomposition)
8                       EN                      above - 190'C
(decomposition) 9                                                1 --  EN
N-  154-1580C    - 19 - Example 10 0 COOH C2 5 o        tOO0 1.83 g (5
mmoL) of the product from Example 1 in 20 ml of dimethyLformamide are
heated with .1.6 g of ethyl 5 iodide and 1 g of triethylamine at 80 C for 3
hours. The 



reaction mixture is concentrated in vacuo, and the residue is stirred with
20 ml of water and recrystallised from methanol.  0.4 g (15X of theory) of
6-chLoro-1EcyclopropyL-
7-(4-ethyL-1-piperazinyl)-8-fluoro-1,4-dihydro-4-oxo-3- 10
quinolinecarboxylic acid of melting point 237-242 C (with decomposition) is
obtained. Example 11 C1     ~COOH HO-CH -CeH-CH2            tC OH 3.65 g
(0.01 mmoL) of the product from Example 1 15 are suspended in 150 ml of
ethanol and. 30 ml of water, the suspension is adjusted to pH 4.6 with
acetic acid, and then, at room temperature, 3.4 g (0.02 mol) of 2,3-cycLo-
hexytideneglyceraldehyde and, in portions, 950 mg of sodium
cyanoborohydride are added.  The mixture is stirred at 20 room temperature
overnight, the pH is adjusted to 8 with sodium bicarbonate, extraction with
dichloromethane is carried out, and the extract is concentrated. .3 ml of
concentrated hydrochloric acid are added to the residue in 25 ml of ethanol
and 25 ml of water, and the mixture is    -20- heated under reflux for 6
hours.  It is concentrated, the residue is dissolved in water, the solution
is extracted )0         with dichloromethane, concentration is again
carried out, and the residue is stirred with ethanol and dried.  1.3 9 5
of 6-chloro-1-cycLopropyl-8-fLuoro-1,4-dihydro-7-E4-(2,3-
dihydroxypropyl-l-piperazinyl]-4-oxo-3-quinolinecarboxyLic acid
hydrochloride of melting point 263-266 0C (with decomposition) are
obtained. Example 12 10 Cl C53-COCI2-CH2.F 



C3- OCaC2-C)7  F~~~~~~ 1.83 g (5 mmoL) of the product from Example 1 and
1.95 9 (.28 mmol) of methyl vinyl ketone in 25 ml of ethanol are heated
under reflux for 6 hours, and the precipitate is filtered off with suction
and recrystallised from glycot 15  monomethyl ether.  I g (46 X of theory)
of 6-chloro-1-cycLo- propyL-8-fluoro-1,4-dihydro-4-oxo-7-t4-t3-oxobutyl)-1-
piperazinyL3-3-quinolinecarboxyLic acid of melting point 187-190 C (with
decomposition) is obtained. ExampLe 13 0~~~~~~~~~~2 (  20
1       ~~~~~~~COOHv C3-cO 2;  (2 1.83 g (5 mmoL) of the product from
Example 1 in 25 ml of ethanoL are heated under reflux for 6 hours with 1.95
g (20 mmoL) of chLoroacetone. The suspension is cooled, and the precipitate
is filtered off with suction,                   25 25  thoroughly washed
with ethanol and dried in vacuo, 1 9 '4    - 21 - (44 X of theory) of
6-chloro-1-cycLopropyl-8-ftuoro-1,4-
dihydro-4-oxo-7-f4-(Z-oxopropyL)-1-piperazinyl3-3-quinoLine- carboxytic
acid hydrochloride of melting pointdv320 C (with decomposition) being
obtained. 5 Example 14 0 D CO-CH2.2  3.66 g (0.01 moa) of the product from
Example 1 in 50 ml of dimethyLformamide are heated with 2.2 g of
w-chloroacetophenone and 2.2 g of triethyLamine at 600 for 10  10 hours.
The reaction mixture is concentrated in vacuo, the residue is stirred with
30 ml of water, and the preci- pitate is filtered off with suction, washed
with water and 



recrystalLised from acetone. 1.2 g (25X of theory) of
6-chLoro-1-cycLopropyL-8-fLuoro-1,4-dihydro-4-oxo-7-(4-(2- 15
oxo-2-phenyLethyL)-1-piperazinylJ-3-quinolinecarboxylic acid of melting
point 175-1790C (with decomposition) are obtained. Example 15 COOM OCH-O'.~
F A 20           1.5 g (4 mmoL) of the product from Example 1 are dissolved
in a mixture of 10 mL of dioxane and 170 mg of sodium hydroxide in 2.5 ml
of water and then, simultaneously, a solution of 0.7 g of formic acetic
anhydride in 5 mL of dioxane and a solution of 340 mg of sodium hydroxide
in 25   5 ml of water are added.  The mixture is stirred at room
temperature for 2 hours and diluted with 30 ml of water, and    - 22 - the
precipitate is fiLtered off with suction, waash,4 with water and methanol
and recrystalLised from monomethyl ether. 0.6 9 (38X) of 6-chLoro-i-cy...ce
ftuoro-7-(4-formyL-1-piperazinyL)-1,4-dihydro-4@-0,,.,. 5
quinolinecarboxyLic acid of melting Point 277-27 8, decomposition) is
obtained. -ExampLe 16 C          COOH CH3 When the product from Example 2
is reacted H 10  analogy to Example 15, then 6-chLoro-1-cyclopropyL.8.
fluoro-7-(4-formyl-3-methyL-l-piperazinyL)-1,4-dihdfo..*
oxo-3-quinolinecarboxylic acid of melting point 28C-.24*t (with
decomposition) is obtained. Example 17 15 0 



HC   cl c         OO0H &~~      ~    .                         s3F 3C 3 g
(10 mmoL) of the product from Example A e 35 ml of dimethyL- sulphoxide are
heated at 1400 wah 1.2 g (10 mmol) of 2,6-dimethylmorphoLine and 2.2 g (20
mmoL) of diazabicycLo. [2.2.23octane for 5 hours. * mixture is concentrated
under high vacuum and stirred 20. with 30 mL of water, the pH is adjusted
to 6 with 2N hydrochloric acid, and the precipitate is filtered off with
suction and recrystalLised from glycoL monomethy' ether.  1.6g (41% of
theory) of. 6-chLoro-1-cycLool|
fluoro-1,4-dihydro-7-(2,6-dimethyl-4-morphoLinyl             } 25
quinoLinecarboxylic acid of melting point 258-Z61U    - 23 - (with
decomposition) are obtained. Example 18 'A ~ ~ ~ ~ ~ ~~ C ;HO- When the
product from Example A is reacted with 5  4-hydroxypiperidine in analogy to
ExampLe 17, then 6-chloro- '1
1-cycLopropyL-8-fLuoro-1,4-dihydro-7-(4-hydroxy-1-piperi-
dinyl)-4-oxo-3-quinolinecarboxylic acid of melting point 226-231 C (with
decomposition)  is obtained. Example 19 10 F      C~OOH 3 3g (0.01 moL) o
the product from Example 6 in 25 mL of pyridine are heated with 4 g (0.04
moL) of 1-' methyLpiperazine under reflux for 5 hours. The mixture is
15concentrated in vacuo, 20 mL of water are added, the pH 15is adjusted to
5 with 2N hydrochloric acid, and the preci- 



pitate which has separated out is recrystaLLised from methanol. 0.6 g (16%
of theory) of 8-chLoro-1-cycLopropyl- X.
~6-fLuoro-1,4-dihydro-7-(4-methyL-1-piperazinyL )-4-oxo-3-
quinotinecarboxyLic acid of meLting point 293-297 OC (with 20
decomposition) is obtained. Example 20 !1X    10 H CM3C 1
rtCXH~~~C    - 24 - C->                   In anaLogy to Example 19, with
2-methylpiperazine 8-chloro-1-cyctopropyL-6-fLuoro-1,4-dihydro-7-(3-methyL-
1-piperazinyL)-4-oxo-3-quinoLinecarboxylic acid of melting point 318-325C
(with decomposition) is obtained. 5  ExampLe 21 COOH HNCj              .HC1
In analogy to ExampLe 19, the product from Example E is reacted with
piperazine under refLux for 1.5 hours, and the reaction mixture is treated
with hydrochloric acid, 10
8-chLoro-1-cycLopropyL-6-fLuoro-1,4-dihydro-7-(1-piper-
azinyl)-3-quinoLinecarboxylic acid hydrochlorfde with a decomposition point
above 330 C being obtained. Example 22 RCoH 15          When the product
from ExampLe C is reacted with 2-methyLpiperazine in anatogy to ExampLe 19,
then 6,8-di- chLoro-1-cycLopropyL-1,4-dihydro-7-(3-methyL-1-piperazinyL)-
4-oxo-3-quinoLinecarboxyLic acid of melting point 288-291 0C (with
decomposition) is obtained. 20  ExampLe 23 H C-vr*-           OOH 3  \-2
Cl            .fHC1 



3.2 9 (0.01 moL) of the--product from Example C    - 25 - are heated with 4
g (0.04 moL) of 1-methyLpiperazine at 800 for 3 days, the reaction mixture
is concentrated in vacuo, and the residue is taken up in a Little water and
the pH is adjusted to 7 with 2N hydrochloric acid. Crys- 5 taLLisation
takes place on standing in ice.  The precipi- tate was filtered off with
suction and recrystallised from water with the addition of a Little
hydrochloric acid. 0.6 g of
6,8-dichLoro-1-cycLopropyl-1,4-dihydro-7-(4-methyl-
1-piperazinyl)-4-oxo-3-quinoLinecarboxylic acid of meLting 10 point > 3000C
is obtained. Example 24 0 C 3 g (10 mmoL) of the product from Example 1 in
25 ml of dimethyl suLphoxide are heated with 1.8 g (18 mmoL) 15 of
2-piperazinone and 2.2 g (20 mmoL) of diazabicyclo- [2.2.Zoctane at 1300C
for 2 hours. The suspension is adjusted to pH 5 with 2N hydrochloric acid,
25 ml of water are added and the precipitate is filtered off with suction,
extracted by boiling with 20 mL of methanoL and dried. 20 1.5 g (39% of
theory) of 6-chtoro-1-cycLopropyL-8-fluoro-
1,4-dihydro-4-oxo-7-(3-oxo-1-piperazinyl)-3-quinoLine- carboxytic acid of
metting point 288-291 C (with decompo- sition) are obtained.    - 26 - Q.
Example of a tablet according to the invention Each tabLet contains:
Compound of Example 1                 583.0 mg MicrocrystalLine cetluLose
55.0 mg 



5 Maize starch                           72.0 mg
5 PoLy(1-vinyl-2-pyrroLidone), insoLuble                              30.0
mg Highly disperse silicon dioxide         5.0 mg Magnesium stearate
5.0 mg 10                                       750.0 mg
10 The Lacquer coating contains: Poly(O-hydroxypropyl 0-methyL) cellulose
15 cp                          6.0 mg MacrogoL 4000 rec. INN 15
(polyethyLene gLycols DAB)               2.0 mg
15 Titanium(IV) oxide                       2.0 mg     X 10.0 mg The
compounds according to the invention have very low toxicity and exhibit a
broad antibacterial spectrum 20 towards Gram-positive and Gram-negative
organisms, espec-                 2z ialLy towards enterobacteriaceae;
especially including those which are resistant to various antibiotics, such
as, for example, penicillins, cephalosporins, aminoglycosides,
sulphonamides and tetracylines tsic]. 25         These valuable properties
make it possible to use                   V them as chemotherapeutic active
compounds in medicine and as substances to preserve inorganic and organic
materials, especially organic materials of all types, for example polymers,
lubricants, dyes, fibres, leather, paper and wood, 30 and foodstuffs and
water.                                                   3 The compounds
according to the invention are active against a very broad spectrum of
microorganisms. Using them, it is possible to control Gram-negative and
Gram-positive bacteria and bacteroid microorganisms and to prevent, 35
ameliorate and/or heal illnesses caused by these pathogens. The compounds
according to the invention are particularLy active against bacteria and
bacteroid    2-  7 - 



microorganisms.  Thus, they are especially suitable for the prophylaxis and
chemotherapy of local and systemic infec- tions caused by these pathogens
in human and veterinary medicine. 5           For example, local and/or
systemic illnesses which are caused by the following pathogens or by
mixtures of the following pathogens can be treated and/or prevented:
Micrococcaceae, such as Staphylococci, for example Staphylo- coccus aureus,
Staph. Epidermidis tsic3, (Staph. = Staphylo- 10 coccus);
Lactobacteriaceae, such as Streptococci, for example Streptococcus
pyogenes, a- and 0-haemolytic Strepto- cocci, non-y-haemoLytic Csic3
Streptococci, Enterococci and Diplococcus pneumoniae (Pneumococci) (Str. =
Streptococcus); Enterobacteriaceae, such as Escherichiae bacteria of the 15
coli group: Escherichia bacteria, for example Escherichia coLi,
Enterobacter bacteria, for example E. aerogenes and E. cloacae (E. =
Enterobacter), Klebsiella bacteria, for example K. pneumoniae (K. =
Klebsiella), Serratia, for ex- ample Serratia marcescens, Proteae bacteria
of the Proteus 20 group: Proteus, for example Pr. vulgaris, Pr. morganii,
Pr. rettgeri and Pr. mirabiLis (Pr. = Proteus); Pseudomona- daceae, such as
Pseudomonas bacteria, for example Ps. aeruginosa (Ps. = Pseudomonas);
Bacteroidaceae, such as Bacteroides bacteria, for example Bacteroides
fragilis, 25  Mycoplasmas, for example Mykoplasma pneumoniae, also Myco-
bacteria, for example Mykobacterium tuberculosis, Mycobac- terium Leprae
and atypical Mycobacteria. The above list of pathogens is purely
illustrative and is in no way to be interpreted as restrictive.  The 30
following may be mentioned as examples of illnesses which can be prevented,
ameliorated and/or healed by the com- pounds according to the invention:
illnesses of the res- piratory passages and of the pharyngeal cavity;
otitis; pharyngitis; pneumonia; peritonitis; pyelonephritis; cysti- 35 tis;
endocarditis; systemic infections; bronchitis; arthritis; local infections
and septic illnesses. The present invention includes pharmaceutical 



- 28 - preparations which in addition to non-toxic, inert Pharma.
ceuticalLy suitabLe vehicles contain one or more compounds according to the
invention or which consist of one or more active compounds according to the
invention, and 5 processes for the production of these preparations. The
present invention also includes pharmaceutical preparations in dosage
units. This means that the prepa- ration are [sic] in the form of
individual parts, for ex- ample tablets, coated tablets, capsules, pills,
supposi- tories and ampoules, of which the content of active 10 compound
correspond (sicJ to a fraction or a multiple of an individual dose. The
dosage units can contain, for example, 1, 2, 3 or 4 individual doses or
1/2, 1/3 or 1/4 of an individual dose. An individual dose preferably
contains the amount of active compound which is, given in 15  one
administration and which usually corresponds to a whole, a half, or a third
or a quarter of a daily dose. By non-toxic, inert pharmaceutically suitable
vehicles there are to be understood solid, semisolid or 20 liquid diluents,
fillers and formulation auxiliaries of all kinds. Tablets,. coated tablets,
capsules, pills, granules, suppositories, solutions, suspensions and
emulsions, pastes, ointments, gels, creams, Lotions, powders and sprays 25
may be mentioned as preferred pharmaceutical preparations. Tablets, coated
tablets, capsules, pills and granules can contain the active compound or
compounds along- side the customary vehicles, such as (a) fillers and
exten- ders, for example starches, lactose, sucrose, glucose, 30  mannitol
and silica, (b) binders, for example carboxymethyl- cellulose, alginates,
gelatin and polyvinyLpyrroLidone, (c) humectants, for example glycerol, (d)
disintegrating agents, for example agar-agar, calcium carbonate and sodium 



carbonate, (e) solution retarders, for example paraffin, 35  and (f)
absorption accelerators, for example quaternary ammonium compounds, (g)
wetting agents, for example cetyl alcohol or glycerol monostearate, (h)
adsorbents, for    - 29 - rexampLe kaolin and bentonite and (i) Lubricants,
for ex- ampte taLc, calcium stearate and magnesium stearate and solid
polyethylene glycols, or mixtures of the sub- stances Listed under (a) to
(i). 5           The tablets, coated tablets, capsules, pills and granules
can be provided with the customary coatings and shells, optionatLy
containing opacifying agents, and can also be of such composition that they
reLease the active compound or compounds only, or preferentially, in a
certain 10  part of the intestinal tract, optionally in a delayed manner,
examples of embedding compositions which can be used being polymeric
substances and waxe*. The active compound or compounds, optionatLy to-
gether with one or more of the abovementioned vehicles, can 15  aLso be in
a microencapsulated form. Suppositories can contain, i.n addition to the
act- ive compound or compounds, the customary water-soluble or
water-insoLuble vehicles, for example polyethylene gLycoLs, fats, for
example cocoa fat, and higher esters (for ex- 20  ample C14-alcohol with
C16-fatty acid), or mixtures of these substances. Ointments, pastes, creams
and gets can contain the customary vehicles in addition to the active
compound or com- pounds, for example animal and vegetable fats, waxes,
paraf- N  25  fins, starch, tragacanth, cellulose derivatives, polyethy-
lene gLycols, silicones, bentonites, silica, talc and zinc oxide or
mixtures of these substances. Powders and sprays can contain the customary
vehicles in addition to the active compound or compounds, 



30  for example lactose, talc,,siLica, aluminium hydroxide, calcium
silicate and polyamide powders or mixtures of these substances. Sprays can
additionally contain the customary propellants, for example
chlorofLuorohydrocarbons. Solutions and emulsions can contain the customary
35  vehicles in addition to the active compound or compounds, such as
solvents, solubiLising agents and emulsifiers, for example water, ethyl
alcohol, isopropyl alcohol, ethyl    - 30 - carbonate, ethyl acetate,
-benzyl alcohol, *benzyL benzoate propyLene glycoL, 1,3-butyLene glycol,
dimethylformamide oils, especially cottonseed oil, groundnut oil, maize
germ oil, olive oil, castor oil and sesame oil, glycerol, gly- 5
cerol-formal, tetrahydrofurfuryL alcohol, polyethylene glycols and fatty
acid esters of sorbitan, or mixtures of these substances. For parenteral
administration, the solutions and emulsions can also be in a sterile form
which is isotonic 10 with blood. Suspensions can contain the customary
vehicles in addition to the active compound or compounds, such as Liquid
diluents, for example water, ethyl alcohol or pro- pylene glycol,
suspending agents, for example ethoxylated 15  isostearyl alcohols,
polyoxyethyLene sorbitol es~ters and sorbitan esters, microcrystalline
cellulose, aluminium meta- hydroxide, bentonite, agar-agar and tragacanth,
or mixtures of these substances. The formulation forms mentioned can also
contain 20 colorants, preservatives and additives which improve the odour
and flavour, for example peppermint oil and eucalyp- tus oil, and
sweeteners, for example saccharin. The therapeutically active compounds
should prefer- ably be present in the abovementioned pharmaceutical prep-
25 arations 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
abovementioned pharmaceutical preparations can also contain other
pharmaceutically active compounds in addition to the compounds according to
the invention. 30           The abovementioned pharmaceutical preparations
are manufactured in the usual manner according to known methods, for
example by mixing the active compound or compounds with the vehicle or
vehicles. The active compounds or the pharmaceutical prepara- 35 tions can
be administered Locally, orally, parenterally, intraperitoneally and/or
rectally, preferably orally or parenterally, such as intravenously or
intramuscularly.    - 31 - In general, it has proved advantageous both in
human medicine and in veterinary medicine to administer the active compound
or compounds according to the inven- tion in total amounts of about 0.5 to
about 500, prefer- 5 ably 5 to 100, mg/kg of body weight every 24 hours,
op- tionally in the form of several individual administra- tions, in order
to achieve the desired results.  An indi- vidual administration contains
the active compound or compounds according to the invention preferably in
10 amounts of about 1 to about 250, especialLy of 3 to 60, mg/kg of body
weight. However, it can be necessary to deviate from the dosages mentioned
and in particular to do so as a function of the nature and body weight of
the subject to be treated, the nature and the severity 15 of the illness,
the nature of the preparation and of the administration of the medicine,
and the time or interval over which the administration takes place. Thus,
it can suffice in some cases to manage with less than the abovementioned
amount of active compound, 20 whilst in other cases the abovementioned
amount of active compound must be exceeded. The particular required optimum



dosage and the type of administration of the active com- pounds can easily
be determined by anyone skilled in the art, on the basis of his expert
knowledge. 25           The new compounds can be administered in the custo-
mary concentrations and preparations together with the feed or with the
feed preparations or with the drinking water. By this means, it is possible
to prevent, ameliorate and/ or heal an infection by Gram-negative or
Gram-positive 30  bacteria and by this means to achieve a promotion of
growth and an improvement in the utilisation of the feed. The MIC values of
some of the compounds according to the invention are indicated in the table
below. As a comparison, the corresponding MIC values for 35
1-ethyL-6-fluoro-1,4-dihydro-4-oxo-7-(1-piperazinyl)-3- quinolinecarboxylic
acid ("norfloxacin"), which is dis- closed in J. Med. Chem. 23, 1358
(1980), have been    - 32 -                               ' t indicated, it
emerging that the compounds according to the invention are superior to the
known compound.    - 33 - In Un    UN in . o    .... *0   *        o
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7-Amino-1-cyclopropyt-6,8-dihalogeno-1,4-dihydro- 



4-oxo-3-quinolinecarboxytic acids of the formula (l) I     RI  R2    X2 A
~~~~(I) R2  x2L& in which X and X , which can be identical or different,
represent chLorine or fluorine,.but cannot both be fluorine, and R1 and R ,
together with the nitrogen atom to which they are bonded, form a 5- or
6-membered heterocyclic ring which can contain'in addition, as ring member,
the atoms or groups -0-, -S-, -SO-, 3        I _3 SO2, N-R  or -CO-N-R  and
which can optionally be monosubstituted, disubstituted or trisubstituted on
the carbon atoms by C1-C4-alkyl, phenyl or cycLohexyL, each of which is
optionally monosubsti- tuted, disubstituted or trisubstituted by chlorine,
fLuorine, bromine, methyl, phenyl, hydroxyl, methoxy, benzyLoxy, nitro or
piperidino, 2-thienyl, hydroxyl, alkoxy having.1 to 3 carbon atoms, amino,
methyl- amino or ethylamino, .3 R  representing hydrogen, a branched or
unbranched alkyL, aLkenyL or alkynyl group having I to 6 car- bon atoms,
and which can optionally be substituted by one or two hydroxyl, alkoxy,
alkyLamino or diaLkyl- amino groups having 1 to 3 carbon atoms for an alkyL
radical, the cyano group, or the alkoxycarbonyl group having I to 4 carbon
atoms in the alcohol moiety, a phenylatkyl group which is optionally
substituted in the phenyl radical and has up to 4 carbon atoms in the
aliphatic moiety, a phenacyl radical which is optionally monosubstituted or
^  I IIIll1 IlII1I 11111 JIlls ii IlI  



-36-- disubstituted by hydroxyL, methoxy, chlor-ine or fLuorine, or an
oxoaLkyl radical having up to 6 carbon atoms, furthermore denoting a
radical COR4, CN or SO R 42 R representing hydrogen, straight-chain or
branched aLkyL which has 1 to 4 carbon atoms and is optionally substituted
by 1 or 2 substituents from the group comprising amino, alkoxycarbonyL
having 1 to 3 carbon atoms in the aLkyL moiety, carboxyL or aLkoxy having 1
to 3 carbon atoms, or halogen such as chlorine, bromine or fluorine, or
representing aLkoxy having 1Ito 4 carbon atoms,' amino, aLkyLamino or
diaLkyLamino having 1 to 5 carbon atoms in the alkyL moiety, and R
representing straight-chain or branched alkyL having I to 3 carbon atoms,
and their pharmaceutically utilizable hydrates, acid addi- tion salts,
atkali metal,.alkaline earth metal and guani- dinium salts. 2.
Compounds of the formula (I) in CLaim 1, in which x1and X2, which can be
identical or different, represent chLorine or fluorine, but cannot both be
fluorine, and R1 and R2, together with the nitrogen atom to which they are
bonded, can form a 5- or 6-membered heterocyclic ring which can contain in
addition, as ring member, the atoms or groups -0-, -S-, -SO2-, N-R3 or
-CO-N-R 3, and which can optionally be monosubstituted or disubstituted on
the carbon atoms by C1-C3-aLkyL, cyctohexyL, phenyL which is option- ally
monosubstituted or disubstituted by chlorine, fluorine, bromine, methyl,
phenyL, hydroxyL, methoxy, 



benzyLoxy, nitro or piperidino, 2-thienyL, hydroxyt, amino or methyLamino,
3 R representing hydrogen, a branched or unbranched alkyL, alkenyt or
alkynyL group having 1 to 4 car- bon atoms, which can optionally be
substituted by    -37- one or two hydroxyl groups, or a phenacyL radical,
an oxoalkyl radical having up to 5 carbon atoms, and representing a radical
COR4, R4 denoting hydrogen, straight-chain or branched alkyL having 1-3
carbon atoms, aLkoxy having 1-3 carbon atoms, amino, alkylamino or
dialkylamino each having 1-3 carbon atoms in the alkyL moiety. 3.
Compounds of the formula (I) in Claim 1, in which %  and X2, which can be
identical or different, represent chlorine or fuorine [sic], but cannot
both be fluorine, and RI and R2 , together with the nitiogen atom to which
they are bonded, can form a 5- or 6-membered heterocyclic ring which can
contain in addition, as ring member, an oxygen atom or the groups N-R3 '3
or -CO-N-R and which can optionally be monosubsti- tuted or disubstituted
on the carbon atoms by C1- C2-alkyt, cyclohexyl, phenyl which is optionally
substituted by chlorine, fluorine, methyl, phenyl, hydroxyl, methoxy,
benzyloxy, nitro or piperidino, 2- thienyl or hydroxyl, 3 R representing
hydrogen, a branched or unbranched alkyL group having I to 3 carbon atoms
which can optionally be substituted by one or two hydroxyL 



group(s), a phenylacyl Esicl radical, an oxoalkyl radical having up to 4
carbon atoms and representing a radical COR4, R denoting hydrogen or alkyL
having one or two carbon atoms. 4.
7-(3-Amino-1-pyrrolidinyl)-8-chloro-1-cyclopropyl-
6-fluora-1,4-dihydro-4-oxo-3-quinoLinecarboxylic acid. 5.
6-ChLoro-1-cyclopropyL-8-fluoro-1,4-dihydro-4-oxo-
7-(1-piperazinyL)-3-quinolinecarboxytic acid. 6.
6-Chloro-1-cyclopropyl-7,8-difluoro-1,4-dihydro-4-oxo-
3-quinolinecarboxylic acid. 7.
8-Chloro-1-cyclopropyl-6,7-difluoro-1,4-dihydro-4-oxo-
3-quinolinecarboxylic acid.    - 38 - 8.
6,8-DichLoro-1-cycLopropyL-7-fluoro-1,4-dihydro-4-. 3-quinolinecarboxylic
acid. 9.      ?-Amino-1-cycLopropyL-6,8-dihatogeno-1,4-dihydro-4-,x,
3-quinoLinecarboxyLic acids of the formuLa (I) according to Claim 1 for use
in combating illnesses. 10.     Compounds of the formula (I) according to
Claim 2 for use in combating illnesses. 11.     Compounds of the formula
(I) according to Claim 3 for use in combating illnesses. 12.
Medicaments, characterized in that they contain 7-amino-
1-cyclopropyL-6,8-dihalogeno-1,4-dihydro-4-oxo-3-quinolinecar, boxylic
acids of the formula (I) according to Claim 1 13.     Process for the
preparation of 7-amino-1-cycLo-
propyl-6,8-dihalogeno-1,4-dihydro-4-oxo-3-quinolinecarboxy- Lic acids of
the formula (I) 00f in which X  and X   which can be identical or
different, represent chlorine or fluorine, but cannot both be fluorine, and



1    ~2 R and R., together with the nitrogen atom to which they are bonded,
form a 5- or 6-membered heterocycLic ring which can contain in addition, as
ring member, the atoms or groups -0-, -S-, -So-, S02, N-R3 or -CO-N-R and
which can optionally be monosubstituted, disubstituted or trisubstituted on
the carbon atoms by C1-C4-alkyL, phenyL or cyclohexyL, each of which is
optionally monosubsti- tuted, disubstituted or trisubstituted by chlorine,
fluorine, bromine, methyl, phenyl, hydroxyl, methoxy, benzyloxy, nitro or
piperidino, 2-thienyl, hydroxyl, alkoxy having 1 to 3 carbon atoms, amino,
methyLamino or ethylamino, R3 representing hydrogen, a branched or
unbranched    -39- alkyt, alkenyl or aLkynyl group having 1 to 6 car- bon
atoms, and which can optionally be substituted by one or two hydroxyL,
alkoxy, alkylamino or dialkyl- amino groups having 1 to 3 carbon atoms for
an aLkyl radical, the cyano group, or the alkoxycarbonyL group o r
having 1 to 4 carbon atoms in the alcohol moiety, a phenylalkyL group which
is optionally substituted in or                      the phenyl radical and
has up to 4 carbon atoms in the aliphatic moiety, a phenacyt radical which
is option- ;mino.                   ally monosubstituted or disubstituted
by hydroxyl, ar-                     methoxy, chlorine or fLuorine, or an
oxoaLkyl radical having up to 6 carbon atoms, furthermore denoting a 4
~~~~5 radical COR , CN or SO2R , R representing hydrogen, straight-chain or
branched alkyL which has 1 to 4 carbon atoms and is optionally substituted
by I or 2 substituents from the group comprising amino, alvoxycarbonyl 



having 1 to 3 carbon atoms in the alkyL moiety, carboxyt or alkoxy having 1
to 3 carbon atoms, or halogen such as chlorine, bromine or fluorine, or
representing alkoxy having I to 4 carbon atoms, amino alkyLamino or
dialkylamino having 1 to 5 carbon atoms in the alkyL moiety, and R5
representing straight-chain or branched alkyL having I to 3 carbon atoms,
and their pharmaceutically utilizable hydrates, acid addition salts, alkali
metal, alkaline earth metaL and guanidinium salts, characterized in that
either a) 1-cyclopropyL-7-halogeno-1,4-dihydro-4-oxo-3-quinoline-
carboxylic acids of the formula (II) 0 x2  o                in which x  and
x  have the abovementioned meaning, and X represents halogen, preferably
chlorine or II DII j  I11111i IIII    1111 I    - 40 - fluorine, are
reacted with amines of the formula (III) R1 sNH           (III) R2 in which
1      2 R  and R  have the abovementioned meaning, where appropriate in
the presence of acid-binding agents, or b) a
7-(1-piperazinyl)-3-quinolonecarboxylic acid of the formula (IV) 0. in
which 



x1 and x2 have the abovementioned meaning, and the piperazinyl radical can
be monosubstituted, di- substituted or trisubstituted on the carbon atoms
by C1-C4-alkyl, 2-thienyl or optionally sub- stituted cyclohexyL or phenyl,
is reacted with compounds of the formula (V.) 3 R X                  (V) in
which R3 has the abovementioned meaning but cannot be hydrogen, and X
denotes fluorine, chlorine, bromine, iodine, hydroxyl, acyloxy, ethoxy,
phenoxy or 4-nitro- phenoxy, where appropriate in the presence of
acid-binding agents, or c) a 7-(1-piperazinyl)-3-quinoLonecarboxylic acid
of the formula (IV), in which the piperazinyl radical can be mono-
substituted, disubstituted or trisubstituted on the carbon atoms by
C1-C4-alkyl, 2-thienyl or optionally substituted    -41- cyclohexyt or
phenyl, is reacted with Michael acceptors of the formula (VI) BCH=CH2
(VI) in which B represents CN, CO-R6 or COOR7 R  representing methyl or
ethyl, and R7 representing methyl, ethyl, n- or i-propyl. 14.      Use of
7-amino-1-cyclopropyl-6,8-dihalogeno-1,4-
dihydro-4-oxo-3-quinoLinecarboxylic acids according to Claims 1 to 4 in the
preparation of medicaments. a~~~~~~~~~~~~~~~~~~~~~111Hl 1I   




