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The invention relates to new 7-amino~1-cyclopro­
pyl-6,8-difluoro-1,4-dihydro-4-oxo-3-quinol inecarboxyl ic 
acids~ processes for their preparation and· also antibac­
terial agents containirig these substances. 

New 7-amino-1-cyclopropyl-6,8-dif luoro-1,4-di~ydro-
4-oxo-3-qu inol inecarboxyl ic acids of the formula Cl> 

in which 
R1 and R2 can be identical or different and represent a· 

10 c,-c.-alkyl radical optionally sub~tituted by a 
hydroxyl, amino, methylamino or dimethylamino group 
and furthermore, together with the nitrogen atom 

15 

20 

R 
3 . 

25 

30 

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-, -SOz- or) N~R3 and ~hich 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 eth~lamino, wherein each car-
bon atom can only carry one substituent, wherein 
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, 
trifluoromethylmercapio, alkbxy, alkylmercapto, al­
kylamino or d~alkylamino group with 1 to 3 carbon 
atoms for an alkyl radical, the cyano gr~up, or an 

·alkoxycarbonyl group with 1 to 4 carbon atoms in 
the alcohol pa~t, the benzyloxycarbonyl group, a 
phenylalkyl group whi~h has up to 4 carbon atoms in 
the aliphatic part and which is optionally substitu­
ted in the phenyl radical by nitro o~ amino, a phenyl 
radical ~ptionally mono- or disubstituted by hydroxyl, 
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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-
a l k y l r a_d i c al w i th up to 6 carbon atoms i n the c y •·· 

clic part and up to 3 carbon atoms in the acyclic 
part, furthermore denotes a radical COR 4, CN or 

SOzR 5, wherein 
is hydrogen, straight-chain or branched alkyl with 

1 to 4 C atoms which is optionally substituted by 

1 or 2 substituent• 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 
by chlorine, hydroxyl, amino or carboxyl, alkoxy 
with 1 to 4 C atoms, alkylthio with 1 to 2 C at~ms~ 
benzyloxy, amino or alkylamino with 1 to 5 c atomL 
which is optionally substituted by alkoxycarbonyl 
with 1 to 3-C atoms in the alkyl part or carboxyl, 
and 

is straight-chain or branched alkyl with 1 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 

30 

sho~ improved species-specific antibacterial activities. 
They are therefore suitable as active substances 

for hu•an and veterinary medicine, where the prophylaxis 
and treatment of fish is also counted as veterinary medi­
cine. 

Those compounds of the formula CI> are preferred 
in which 

R1 and R2 can be ide·nthal· or different· and represent a 
35 C1-C3-alkyl radical optionally_ substituted by 

a hydroxyl or amino group and further~ore, 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 
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atoms of the groups -o-, -s-, -SOz- or "-......N-R 3 and 
. . ~ which can optionally be mono- or dlsubstituted on 

the carbon atoms by C1-C3-alkyl, hydroxyl, amino or 
methylamino, wherein each carbon atom can only carry 
one substituent, wherein 

represents hydrogen, a branche~ or unbranched alkyl, 
alkenyl or alkynyl group with 1 to 4 carbon atoms, 
which can optionally be substituted by a hydroxyl, 
tr~fluo~omethylmercapto, alkoxy or alkylmercapto 
group with 1 to Z 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 
radical with up to 5 carbo.n atoms and also a cycle.-· 
alkylalkyl radical with up to 6 carbon atoms in the 
cyclic part and up to Z carbon atoms in the acyclic 
part, furthermore den~te~ a radical COR 4, c~ or 
SOzR5, wherein 
denotes hydrogen, straight-chain or b~anched alkyl 
with 1 to 3 C atoma which ia optionally substi­
tuted by 1 or Z substituents from the series compri-
sing amino, methoxycarbonyl, carboxyl, alkoxy w·ith 1 

to Z carbon atoms or trifluoromethylthio, phenyl op­
tionally substituted by chlorine or hydro~yl, alkoxy 
with 1 to 3 C atoms, amino or alkylamino with 1 to 

S C atoms whicb is optionally s~bstituted by alkoxy­
carbonyl with 1 to 2 t atoma in the alkyl part or 
carboxyl, and 

R5 denotes methyl, ethyl, phenyl or methylphenyl. 
Particularly preferred are those compounds of the 

f o rm u l a· C I ) i n w h i c h 
35 R1 and R2 can be identical or different and represent a 

C1-Cz-alkyl radical optionally substituted by a 
hydroxyl group and furthermore, together with the 
nitrogen atom to which they are bonde~, can form 
a 6-membered heterocyclic ring which can addition-

47 . 
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ally contain the group N-R 3 as a ring member and 

which can optionally be mono- or disubstituted on 

the carbon atoms by C1-C2-alkyl or hydroxyl, where­

i~ each carbon atom can only carry one substituent, 
wherein 

represents hydrogen, a branched or unbranched alkyl, 
alkenyl or alkynyl group with 1 to 3 c~rbon atoms 

which can optionally be substituted by a hydroxyl 
group or the alkoxycarbonyl group.with 1 to 2 car­

bon atoms in the alcohol part, a benzyl group op­
tionally substituted in the phe~yl 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 COR 4 or S02R 5 , 

wherein 

denotes hydrogen, alkyl with 1 to 2 C atoms which _ 

is optionally substituted by a substituent from tne 

series compr1s1ng alkoxy or carboxyl, alkoxy with 
1 to 2 c atoms or benzyloxy and 
denotes methyl. 

It has furthermore been found that 7-amino-1-cyclo­

pr~pyl-6,8-difluor6-1,4-dihydro-4-oxo-3-quinol ine carboxylic 
acids of the formula CI> are obtained when the trifluoroqui­

_nolonecarboxylic acid of the formula CII> 

CI!) 

is react~d with amines of the formula (111) 

(III> 

- ·in which 

R1 an~ R2 have the abovementioned meanings, 

30 if appropriate in the presence of acid binders <Method A>. 
The compounds of the formula CI> according to the 

invention can also be obtained by reacting a ~-piperazinyl­
quinoloneearboxyl ic acid of the formula CIV> 

48 
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(IV) 

in which the piperazinyl radical can be mono-~ di- or tri­

substituted on the carbon atoms by C1-C4-alkyl, wherein each 
carbon atom can only carry one substituent, 

5 with compounds of the formula CV> 
R3X CV> 

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 CI> according t~ the 
invention a~e also obtained when a 7-piperazinyl-quinolone-

15 c a r boxy l i c a c i d of the for m.u l a C IV > i n w h i ch the p i per a·· 
zinyl radical can be mono-, di- or trisubstituted on the 

carbon atoms by C1-C4-alkyl, wherein each carbon atom can 
only carry one substituent, is reacted with anhydrides 
of the formula (VI) 

20 

CVI) 

in which 

A denotes an optiortally substituted alkylene chain 

with 2 or 3 ca~bon atoms or an arylene radical, 
to give the compounds according to the invention of the 

25 formula (Ia) (Method c>, 

CI a) 
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in which the piperazinyl radical can be mono-, di- or tri­

substituted on the carbon atoms by C1-C4-alkyl, wherein 
each carbon atom can only carry one substituent. 

Compounds according to the invention of the for·· 
S mula CI> are also obtained when a 7-piperazinyl~quino­

lonecarboxyl ic acid of the formula CIV> in which the pi·· 
perazinyl radical can be mono-, di- or trisubstitu.ted ori 

the carbon atoms by C1-c4-alkyl, wherein each carbon atom 
can only carry one substituent, is reacted with Michael 

10 acceptors of the formula CVII) 
B-CH=CHz CVII) 

in which B represents -CN, co-R 6 or COOR 7, wherein 
R6 represents methyl or ethyl and 

~: R7 re_Presents 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 

CII> 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: 

0 Fxrr· OOH 
+ ~' 

F N 

-~ 

0 
F~COOH 

-BF ) mf""'M ~ 
')-J • 
CB 1'6 . 

3 

If ethyl iodide and 1-cyclopropyl-6,8-difluoro-
1,4-dihydro-4-oxo-7-C 1-piperaz inyl )-3-quinol inecarboxyl i c 

acid are used .as starting substances in the reaction accorcl-
25 in~ to Method e, then the course of th~ reaction can be re­

presented by the following scheme: 

0 
. Fy-tycooa 

Ci8s-O'tX x BI. 

t;·o d 
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If, for example, 1-cyclopro~yl-6,8-difluoro-1,4-

dihydro-4-oxo-7-C1-piperazinyl )-3-quinolinecarboxyl ic 
acid and acetic anhydride are used as starting compounds 

in t~e reaction of CIV> with CV> according to Method B, 
S then the course _of the reaction can be represented by the 

following scheme: 

0 

+ I'"\ ~I . F~OOR 
RN N I 

·\-J p· 

If, for example, 1-cyclopropyl-6,8-difluoro-1,4-
dihydro-4-oxo-7-<1-piperazinyl >-3-quinol inecarboxyl ic 

\.,,.,.-- 1 0 a c i d and s u c c i n i c an h yd r i de a r e used as s t a r t i n g c om pounds 

15 

20 

in the reactjon of CI> with CVI) according to Method C, 

then the course of the reaction can be represented by the -
following scheme: 

~o • 
0 

If, for example, 1-cyclopropyl-6,8-difluoro-1,4-
dihydro-4-oxo-7-<1-piperazinyl)-3-quinolinecarboxyl ic acid 

and methyl vinyl ketone are used as starting compounds in 
the .reaction of CI> with CVII) according to Method o, then 
the course of the reaction can be re~resented by the follow­
.; ng sche•e: 

The 1-cyclopropyl-6,7,8-trifluoro-1,4-dihydro-4-
oxo-3-quinol ine carboxylic acid of the formula CII) which 

can be used as starting substances according to Method A 
25 can be p~epared according to the following reaction scheme: 
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Mq(OEt)
2 . > 

(2) 

(4) 

(6) 
0 

)O:J COOH 
. I I 

F ~ 

~6 
CII) 

Thus diethyl malonate (2) is acylated using 2,J,4-5-
tetrafluorobenzoyl chloride C1> in the presence of magnes 0 

iu• ethylate to give the aroyl malonic ester C3> COrganicum, 
s 3rd edition, 1964, p. 438>. 

2,3,4,5-Tetraf luorobenzoyl fluoride can also be used 

in place of C 1). 

~.- Ethyl aroylacrylate C4> is obtained in a good )1 ield 

by partial saponif ication and decarboxylation of C3> in 

10 aqueous medium with catalytic amounts of sulphuric acid or 

p-toluenesulphonic acid, ~nd is converted into ethyl 2-
C2,3,4,S-tetrafluorobeozoyl>-3-ethoxy-acrylate CS> with 
triethyl orthoformate/acetic anhydride. Reaction of C5> 
with cyclopropylamine in a solvent such as, for example, 

1 5 -·· met h y l e n-e c h l o r i de, a l coho l , · c h l o r of or 11, · c y c l-o he x an e · o r· 
toluene leads by means of a slightly exothermic reaction to 

the desired intermediate (6). 

The cyclization reaction C6) ---> C7> is carried 
out in a temperature range of about 60 to 300~C, preferabl.y 

20 80 to 1ao0 c. 
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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·· 
S lithi~m, phenyl magnesium bromide, so~ium methylate,_ sodium 

hydride, sodium carb~nate or potassiuRJ carbonate and par·· 
ticularly preferably potassium fluoride or so~ium fluoride 

10 

15 

20 

can be used as acid binders in this reaction step. The 
use of a 10 mol % excess of base can be advantageous. 

The ester hydrolysis of C7> occurring under basi<· 
or acidic conditions in the last step leads to 1-cycloprci·· 
pyl-6,7,8-trifluoro-1,4-dihydro-4-~xo-3-quinolinecarboxyl ic 
acid CII). 

The 2,3,4,5-tetrafluorobenzoyl chloride C1) used as 
a starting material for this synthetic route was obtained 
in a customary manner from the known 2,3,4,5-tetrafluoro- _ 
benzoic acid CG.G. Yakobson~ V.N. Odinokov.and 
N.N. Vorozhtsov Jr., Zh. Obsh. Khim. ll, 139 C1966)J using 
thionyl chloride. It possesses a boiling point of 75-ao 0 ct 
17 mbar. 2,3,4,5-Tetrafluorobenzoyl· fluoride possesses 
a boiling point of 46 to 47°ct20 mbar cn2g: 1.4375>. 

The amines Clll) used as starting $Ubstances 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-8-hydroxyethylpiperazine, N-formylpiper-
. azine, 2-~ethylpiperazine, 1,2-dimethylpiperazine, cis- and 
trans-2,5-dimethylpiperazine, cis- and ~rans-2,6-dimethylpi-

30 perazine, 2-ethylpiper-azine, 2-propylpiperazine, 2-isopro­
pylpiperaztne, 2-iso-butylpiperazine: 

The compounds of the formula CV> used as starting 
materials are known. ·examples which may be mentioned are: 

methyl iodidermethy( 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. 
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Formic acetic anhydride, acetic anhydride, pro­

pionic anhydride, acetyl chlo~ide, chloroacetyl chloride, 
dichloroacetyl chloride, bromoacetyl bromide, butyryl 

chloride, 4-chlorobutyryl chloride, isobutyryl chloride, 
5 ~-methylbutyryl chloride, benzoyl chloride, 3-chlorobenz­

oyl chloride, 4-fluorobenzoyl chlo~ide, 4-nitrobenzoyl 
chloride, 4-methylbenzoyl chloride, monomethyl succinate 
chloride, trifluoromethylthioacetyl fluoride, N-Ctert­
butoxycarbonyl)-glycine 4-nitrophenyl ester, N-Ctert-

10 butoxycarbonyl)-L-alanine 4-nitrophenyl ester, N-Ctert­
butoxycarbonyl>-L-leucine 4-nitrophen~l ester, N-Ctert­
butoxycarbonyl)-L-val ine 4-nitrophenyl ester, 3-methoxy­
propionyl chloride, methyl chloroformate, ethyl chlorofor-

\_.,,., mate, n-butyl chloroformate, diethyl carbonate, cyanog1!n 

I . 
~--

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 i de. 

25 

The anhydrides CVI) which may be used according to 
the invention are known. Examples which may be mentioned 
are: 

succinic anhydride, methylsuccinic anhydride, glu­
taric anhydride, phthalic anhydride and tetrachlorophthalic 
anhydride. 

The compo~nds of the formula CVII) 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 CII> with (Ill) 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 

54 
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agents can be used as acid binders. These preferably in·· 

elude the alkali metal hydroxides, alkali metal carbonate1, 

organic amines and amidines. Examples which may be men­

tioned separately as particularly suitable are: triethyl·· 
5 am i n e , 1 , 4-d i a z ab j c y c l o- ( 2 , 2 , 2 Jo c t an e C D ABC O > , e x c e s s am ·i n e 

CIII> or 1,8-diaza-bicycloCS,4,0lundec-7-ene CDBU). 

10 

The reaction temperatures can be varied over a rela­

t i v e l y w i de range. In genera l , temper at u res between ab o LI t: 

20 and 200°c are used, preferably between 80 and 180°c. 

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· performing the process according to the inven·· 
15 tion, 1 to 15 mol, preferably 1 to 6 mol, of the amine CilI) 

are employed per mol of the carboxylic aci~ Cll). 

The reaction of CIV> with_ CV> is preferably per­

formed in a diluent such as dimethyl sulphoxide, dioxane, 
N,N-dimethylformamide, hexamethylphosphoric triamide, ~ul-

20 pholane, water, an alcohol such as methanol, eth~nol, 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 hydr~xides, alkali metal carbo-

nates, organic amines and amidines. 
men,ioned separately as partic~larly 

amine, 1,4-diazabicyclo-C2,2,2Joctane 
bicycloC5,4,0Jundec-7-ene CDBU>. 

Examples 

suitable 
CDABCO) 

which ma)' oe 

are: triEtthyl-· 

or 1,8-diaza-· 

30 The reaction temperatures can be varied over a rela-
tively wide range. In general, temperatures between ~bout 

20 and about 180°c are used, preferably between 40 and 110°c. 
The reaction can be performed at atmospheric pressure 

- or alternatively at elevated pressure~ ···I~ ~eneral, it is 
35 perfor•ed at pressures between about 1 and about 100 bar, 

preferably between 1 and 10 bar. 
In performing the process according to the inv~n­

t ion according to Method B, 1 to 4 mol, preferably 1 to 
1.S mol, of the compound CV> are employed per mol of the 

55 
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compound CIV>. 

The reaction of CIVi with CVI) <Method C) is per­
formed in a diluent such as N~N-dimethylformamide, dioxan~, 
tetrahydrofuran, pyridine or water or also in mixtures of 

5 .these diluents. The reaction temperatures can be varied 
over a relatively wide range. In gener~l, temperatures 
between about o0 and about 140°c, preferably between 10 and 
100°c, are used. 

The reaction can be performed at atmospheric pres-
10 sure or alternatively at· elevated pressure. I~ general, 

it is performed at pressures between about 1 and about 100 
bar, preferably between 1 and 10 bar. 

All the usual inorga~ic and organic acid binding 
'-..,.,-- agents c·an be used as acid binders. These preferably ·in-· 

15 elude the alkali metal hydroxides, alkali metal carbonates, 
pyridine and tertiary amines such as triethylamine, 1,4-di­
azabicycloC2,2,2Joctane. 

In carrying out the method according to the inven­
t ion, 1 to 3 mol, prefer~bly 1 to 1.3 mol, of the compound 

20 CVI> are employed per mol of the compound (IV>. 
The reaction of CIV) 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 m·ix· 

25 tures of these diluents. 
The reaction temperatures ~an be varied over a rela­

tiv~ly wide range. In general, t~mperatures between about 
20°c and about 1so0 c, preferably between so0 c and 100°c, are 
used. 

30 The reaction can be performed at atmospheric pres·· 
sure or alternatively at elevated pressure. In general, it 
is performed at p~essures .between about 1 and about 100 bar, 
preferably between 1 and 10 bar. 

In carrying out the method according to the i nven·· 
35 tion, 1 to 5 mol, preferably 1 to 2 mol, of the compound 

CVII> 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-C1-piper-· 

56 
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azinyl>-3-quinolinecarboxylic acid, 
1-cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo-7-C4-methyl·· 
1-piperazinyl)-3-quinolinecarboxylic acid, 
1-cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo~7-C4-ethyl-

5 1-piperazi~yL>-3-quinolinecarboxylic acid, 
1-cyclopropyl-6,8-difluoro-1,4~dihydro~4-oxo-7-C3-methyl·· 
1-piperazinyl)-3-quinolinecarboxylic acid, 
1-cyclopropyL-6,8-difluoro-1,4-dihydro-4-oxo-7-C3,4-di­
methyl-1-piperazinyL >-3-quinol inecarboxyl ic acid, 

10 1-cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo-7-C4-ethyl-· 
3-methyl-1-piperazin~L)-3-quinolinecarboxylic acid, 
1-cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo-7-C4-C2-hydroxy­
yethyl)-3-methyl-1-piperazinyll-3-quinol inecarboxyl ic acid, 

"\,,....,- 1-c ye Lop ropy l-6 ,8-d if l uoro-1,4-d i hyd ro-4-oxo-7-C 4-C 3-hyd·· 
15 roxypropyl)-3-methyl-1-piperazinyll-3-quinolinecarboxy-

L ic acid, 
1-cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo-7-C2,5-di­
methyl-1-piperazinyl)-3-quinol inecarboxyl ic acid, 
1-cyclopropyl-6,8-difluoro-1,4~dihydro-4-oxo-7-C4-e~hyl-

20 2,5-dimethyl-1-piperazinyl)-3-quinolinecarboxylic acid, 
1-cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo-7-C3,5-di·· 
methyl-1-piperazinyl>-3-quinolinecarboxylic acid, 
1-cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo-7-C3,4,5-
trimethyl-1-piperazinyl )-3-quinol inecarboxyl ic acid, 

25 1-cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo-7-C4-ethyl-
3,5-dimethyl-1-piperazinyl)-3-quinolinecarboxyl ic acid, 

\,,,..,. 1-cy_c lop ropyl-6,8-d if l uoro-1,4-d i hydro-4-oxo-7-C 3-e thy l ·• 
1-piperazinil>-3-quinolinecarboxylic acid, 
1-cyclopropyl-6,8-difluoro-1,4-dihydro~4-oxo-7-C3-n-pra·· 

30 pyl-1-piperazinyl)-3-quinolinecarboxylic acid, 
1-cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo-7-C3-iso­
propyl-1-piperazinyl >-3-quinol inecarboxyl ic acid, 
1-cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo-7-C3-isobutyt·-

. 1-piperazinyl>-3-quinolinecarboxylic acid, 
35 1-cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo-<3-methyl-

4-n-propyl-1-piperazinyl )-3-quinol inecarboxyl ic acid, 
1-cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo-7-C3-methyl-
4-isopropyl-1-piperazinyl>-3~quinol inecarboxyl ic acid, 
1-cyclopropyl-6,8-dif luoro-1,4-dihydro-4-oxo-7-<4-n-

57 
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butyl-3-methyl-1-pipeiazinyl)-3-quinolinecarboxylic acid. 

1-cyc~opropyl-6,8-difluoro-1,4-dihydro-4-oxo-7-morpholiny(-

3-quinolinecarboxylic acid, 

and their.pharmaceutically acceptable acid addition salts~ 
S alkali metal salts, alkaline earth m~t~l salts or hydrates. 

Preparation examples 

Example A (Preparation of starting substance II): 

~ 
~~ . 

24.3 g of magnesium turnings are suspended in SO ml 

10 of anhydrous ethanol. S ml of tetrachloromethane are add~d 

and, when the reaction has begun, a mixture of 160 g of di-

\..._,, ethyl malonate, 100 ml of absolute ethanol and 400 ml 1:>f .;in··· 

h~drous toluene is added dropwise at S0-60°c. The mixtur• 
is then heated to S0-60°c for 1 hour, cooled to betwee~ -5~C 

15 and -10°c using dry ice/acetone, and a solution of 212.5 !> 
of 2,3,4,5-tetrafluorobenzoyl chloride C1) in 80ml of abso­
lute toluene is slowly added dropwise at this temperature. 

The mixture is then stirred for 1 ho~r at 0 to -s 0 c and al­
lowed to come to room temperature overnight, and a mixture 

20 of 400 ml of ice-water and 25 ml of cone. sulphuric acid ~s 

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 Na2S04 and the solvent is stripped off in vacuo. 335 g 

25 of diethyl 2,3,4,5-tetraf luorobenzoylmalonate C3> are c1b-

tain•d as a crude product. 

58 

An emulsion of 284.8 g of crude diethyl 2,3,4,S··te•t-· 
rafluorobenzoylmalonate (3) in 300 •l 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 chlorid&, the 

combined CHzClz solutions are washed once with saturat~d NaCl 
solution and dried using NazS04 and the solvent is dist·illed 
off in vacuo. Fractionation of the residue under high vacuum 

35 yields 160.2 g_ of ethyl 2,3,4,S-tetrafluorobenzoylacetate 

C4> of boiling point 100-110°c10.90-0.1 mbar.· Melting point 
47-49°c. 



- 1 s -
A m i x t u r e o f 11 0 • 7 g o f e t h y l 2 , 3, 4, 5 - t e t r a f l u o r o ·• 

benzoylacetate C4>, 93.5 g of ethyl orthoformate and 107 g 
of acetic anhydride is heated for 2 hours at 1so0 c. The 
volatile constituents are then distilled off at a bath tom-

s ~erat~re of - 120°c under a water pump vacuum and finally 
u n de r h i g h v a c u um • 12 3 • 9 g of c rude et h y l 2- C 2 , 3 , 4 , S - t e t· •• 

rafluorobenzoyl)-3-ethoxyacrylate CS> remain behind. 
This product is sufficiently pure for further reactions. 

23.2 g of cyclopropilamine are added dropwise to 
10 a solution of 123.9 g of ethyl 2-C2,3,4,S-tetraf luoroben­

zoyl )-3-ethoxyacrylate (5) in 2SO 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 resid1.1e 
15 is recrystallized from cyclohexane/petroleum ether. 11S g 

of ethyl 2-C2,3,4,5-tetrafluorobenzoyl)-3-cyclopropylamino~ 
acrylate (6) of melting point 63-65°c are obtained. 

A solution of 107.8 g of ethyl 2-C2,3,4,5-tetra­
fluorobenzoyl )-3-cyclopropyla~inoacrylate C6> 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°c. 91.2 g of ethyl 1-cyclopropyl-6,7,8-trifluoro-1r4-
dihydro-4-oxo-3-quinolinecarboxyla~e C7> of melting point 

-\,,-- 167~168°c are obtained. 

A mixture of 94 g of ethyl 1-cyclopropyl-6,7,8-tri­
fluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylate C7>, 600 

30 ml of glacial acetic acid, 450 •l of water and 70 ml o1 
cone. sulphuric acid is heated to reflux for 1.5 hours. 
The hot suspension is then poured onto ice and t~e preci­
pitate is filtered off with suction~ then washed well with 
water and dried in vacuo at 100°c. In this way 88.9 g of 

35 pure 1-cyclopropyl-6,7,8-trifluoro-1,4-dihydro-4-oio-3-
quinol inecarboxyl ic acid II of melting point 228-230°c (de­
composition> are obtained. 
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F~OOH 
mrYti x HCl 

\-I F Ll 

A mixture of 2.83 g C0.01 mol) of 1-cyclopropyl-

6,7,8-trifluoro-1,4~dihydro-4-oxo-3-quinol inecarboxyl ic 
5 acid CII>, 4.4 g C0.051 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 1:old 

~·· 

10% hydrochloric acid and ethanol. After drying in vacuo 

at 100°c, 3.05 g of 1-cyclopropyl-6~8-difluoro-7-C1-pipera= 
zinyl)-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid hydro~ 

chloride of decomposition point 354-35S 0 c are obtained" 
15 Example 2 

20 

2.83 g C0.01 mol) of II are reacted with 4 g C0.04 

mol) of N-methylpiperazine analogously to Example 1, and 
3.6.g of 1-cyclopropyl-6,8~difluoro-7-C4-methyl-1-pipera­
zinyl)-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid hydro­
chloride of decomposition point 300~303°c are isolated. 

The following compounds are obtained analogously 

to Example 1 or 2: 

0 

ll2 Fo~I COOH 

a-N~ x sci 
)-' F 

ll, 
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R a2 Decomposition point· c0 c> 

H CH3 II 

B c2H5 B 

H - CH3 CH3 
BO(CH2>2-IH R 

325-330 
330-335 
310-315 
290-293 

A mixture of 2.83 g C0.01 mol> of 1-cyclopropyl-
5 6,7,8-trifluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic 

acid, 0.9 g C0.01 mol> of morpholine and 2.3 g of diaza­
bicyclo-[2,2,2Joctane C0.02 mol> in 35 ml of dimethyl sul­
phoxide is heated for 5 hours at 140°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 w~th water, 
dried in vacuo and recrystalli~ed from glycol monomethyl 
ether. 2.4 g of 1-cyclopropyl-6,8-dif luoro-7-C4-morpho-
l inyl)-1,4-dihydro-4-oxo-3-quinol inecarboxyl ic acid of 

15 deco•position point 257-260°c are obtained. 
The following compounds are obtained analogously 

to Example 7: 

6 l 
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R 

0 Fm-COOH :;;-

CB I I 

cs~ca-0 r6, 
x HI 

Decomposition point 
<•c> 

277-280 

241-245 

280-285 

A mixture of 3.5 g C0.01 mol) of 1-cyclopropyl-6,8-
5 difluoro-7-<1-piperazinyl>-1,4-dihydro-4-oxo-3-quinoline-

carboxylic acid, 3.4 g C0.02 mot> of isopropyl iodide and 
2.1 g C0.02 mol> of triethylamine in 50 ml of dimethylfor­
mamide is heated to 80°c for 6 hours. After ~vaporation cf 
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-C4-isopropyl-1-piperazinyl>-1,4-dihydro-4-oxo-3-
quinolinecarboxylic acid hydroiodide with a decomposition 
point of 306-308°c are obtained. 

15 The following compounds are obtained analogously to 

Example 12: 

F~CO~ 
a-N~~ < FD I 

1l 

x HI 

·6 ') . , .. 
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Example R R1 Decompositfon point c0 c> 

13 C2H5 H 289-291" 

14 C2H5 CH3 252-258 

Example 15 

A mixture of 3.5 g <0.01 mol) of 1-cyclopropyl-6,.8-

difluoro-7-C 1-piperazinyl>-1,4-dihydro-4-oxo-3-quinol inec·ar­

boxylic acid, 2.1 g of triethylamine, 1.8 g of cycloprcipyl­

methyl chloride and 3.3 g of potassium iodide is heated for 

6 hours at 80°c. The mixture is t~en concentrated in vatuo, 

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 recrystalli.zed from glycol monomethyl ether. 

1.8 g of 1-cyclopropyl-7-(4-cyclopropylmethyl-1-pipera~inyl)-

6,8-difluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid 

with a decomposition point of 246-248°c are obtained. 

15 The following compounds are obtained analogously to 

Example 15: 

6-1 ·.·· 
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Example R Decomposition point c0 c> 

16 o2N-Q-ca2 
210-212 

17 CB3-CO-CH2 
201-204 

18 ·Qco-ca2 
210-212 

19 CB2•CB-cB2 172-175 

20 BC•C-CB2 
228-232 (hydrochloride) 

Example 21 

3.S g C0.01 mol> of 1-cyclopropyl-6,8-difluoro-7-
S C1-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 anh;­
dride in 10 ml of dioxane and a solution of 0.4 g of sc1di1.1m 
hydroxide in 10 ml of water are simultaneously added drop·· 

10 wise at 20°c. After standing for 12 hours, the pH is adjus­
ted to S with 2N hydrochloric acid, and the precipitat~ is 
filtered off under suction, washed with water, heated wit~ 
methanol, filtered off with suction and dried. 2.5 g of 7-

E4-C3-carboxypropionyl>-1-piperazinyll-1-cyclopropyl-6,8·-
15 difluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid ~ith 

a decomposition point of 217-219°c are obtained. 

6 I' 'J: 

Analogously to Example 21, the following are obtained: 
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Example R 

22· a-eo 
23 CH3-co 
24 n-c3a7-to 
25 c2H5o-eo 
26 CH3-so2 

Example 27 
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Acylating agent 

BCO-O-COCB3 
CH3-CO-Cl 
c 3s 7-CO-Cl 
c 2a 5o-cO-Cl 
ca3-so2-cl 

Decompositio1i 
point c0 c> 

295-300 
248-251 

182-186 
204-208 
295-296 

3.5 g C0.01 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 a~ry­

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-C2-benzyloxycarbonylethyl)-1-pipera·· 

10 zinyll-1-cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxo-3-qui110-

15 

linecarboxylic acid with a decomposition point of 132-135~1 C 
are obtained. 
Example 28 

By the use of methyl vinyl ketone analogously to 
Example 27, 1-cyclopropyl-6,8-difluoro-1,4-dihydro-4-oico-
7-[4-(3-oxobutyl)-1-piperazinyll-3-quinolinecarboxylic 
acid with a decomposition. point of 1ss-1sa0 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, 
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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. 

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 t~pes, 

·for example polymers, lubricants, dyes, fibres, leather, 
10 paper and wood, food and water. 

15 

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 arid 

bacteri~-like microorganisms and also to prevent, improve 
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 ind v~t-
erinary medicine. 

For example, local and/or systemic diseas~s 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>; La~to­
bac~eriaceae, such as Streptococci, e.g. Streptococcus py~­
genes, m- or S-haemolytic Streptococci, non Cy->haemolyti~ 

Streptocci, Enterococci and Diplococcus pneumoniae CPneumn-
30 cocci); Enterobacteriaceae, such as Escherichia bacteria i>f 

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 CE.= Enterobacter) CK. = Klebsiella>r 

35 Proteae bacteria of the Proteus group: Proteus, e.g. Proteus 
vulgaris, Pr. morganii, Pr. rettgeri, Pr. mirabilis CPr. -
Proteus>; 

Pseudomonadaceae, such as Pseudomonas bacteria, e.g. 
Pseudomonas aeruginosa 

66 
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Bacteroidaceae, such as Bacteroides bacteria, e.q. 

Bacteroides fragilis CB. = Bacteroides>; Mycoplasma, e.g. 
Mycoplasma pneumoniae. 

The above list of initiators is only by way of 
5 example an~ is in no way intended to be limiting. 

10 

As examples of diseases which ~ay 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: 

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 inclu~es pharmaceutical ere-

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, 
whos~ 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-

abl~ contain• 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 quart~H of a daHy dose .. 

30 Solid, semi-solid or liquid diluents, fillers and 
formulation auxHiaries of any type are understo.od by nc,n·· 

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 c:ari 
contain the active substance or substances in addition to 
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the usual carriers, such as (a) fillers and extenders~ for 
example starches, lactose, sucrose, glucose, mannitol and 
silicic acid, Cb) binders, for example carboxymethylc1!l­
lulose, a~ginates, gelatin, polyvinylpyrrolidone, Cc> ~ois-

5 ture-retaining agents, for ex~mple glycerol, Cd> disinte­
grating agents, for example agar agar, calcium carbonate 
and sodium carbonate, Ce> solution-retarding agents, tor 
example paraffin and Cf> absorption accelerators, for ex·· 
ample quaternary ammonium compounds, Cg) wetting agents, 

10 for example cetyl alcohol, glycerol monostearate, Ch> ad·· 
sorption agents,· for example ka~lin and bentonite and (ii 

lubricants, for example talc, calcium stearate and magne·· 
sium stearate and solid polyethylene glycols or mixtures 

~ of the substances listed under Ca> to Ci>. 
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 akso 
be so formulat~d 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. 

25 

30 

The active substance or substances can optionally 
also exist in a microencapsulated form with one or more 
of the abovementioned carriers. 

Suppositories can contain the usual water-soluble 
or w_ater-insoluble carriers in addition to the active s1Jb·· 

stance or substances, for example polyethylene glycols, 
fats, for example cocoa fat and higher ·esters Cfor example 
C14-alcohol with C16-fatty acid> or mixtures of these sub·· 
stances. 

Ointments, pastes, creams and gels can contain the 
usual carriers in addition to th~ active substance or sub­
stances, for example animal and vegetable fats, waxes, 

35 paraffins, starch, tragacanth, cellulose derivatives, poly-
ethylene glycol~, silicones, bentonites, silicic acid, talc 
and zinc oxide or mixtures of these substances. 

Powders and sprays can contain the u~ual carriers 
in addition to the active substance or substances, for 

68 
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example Lactose, talc, silicic acid, aluminium hydrox~de, 
calcium silicate and polyamide powder or mixtures of 
these substances. Sprays can additionally contain the 
usual propellants, for example chlorofluorohydrocarbons. 

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 

v glycols and fatty acid esters of sorbitol or mixtures o·f 
15 these substances. 

For parenteral ad~inistration the solutions and 
emulsions can also exist in sterile and isotonic iorm. 

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, p~eservatives and also odour- and taste­
improving additives, for example peppermint oil and euc:a­
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 

exemplif i•d above takes place in a customary manner accord­
ing to known methods, for example by mixing of the active 

69 
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substance or substances with the carrier or carriers. 

The active substances or ihe pharmaceutical pre­
parations can be administered by local, oral, parenteral, 
intraperitoneal and/or rectal means, preferably by oral or 

S 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 inventic>n 
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 c~n, 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. 

25 

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 ac1:ive 
substance must be exceeded. The selection of the necessary 
optimal dosage and type of administration of the active 
substances is in each case easily decided by any expert on 
the _basis of hh specialist knowledge. 

The new.eompounds 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. 

70 
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Table -

Strain Ex. 13 Ex. 3 

E.cioli Neumann 0.015 
E.coli 455/7 4 

Klebsiella 63 0.03 
Klebsiella 
8085 0.015 
Proteus mir. 
8223 4 

Proteus 
wlg. 1017 0,06 
Proteus 
amg. 932 0,015 
stapi.aur. 133 0,25 
Strept:.ococc. 
faec. 9790 .. 1 
P&eudan. w. o.s 

Agar dilution test 

Isosensitest medium 

0.015 
8 

0.015 

0.015 

4 

0,03 

0.015 
0.125 .. 
o.5 
0,5 

Denley multipoint inoculator 

{ 

tHC llJ/lnl 
Ex. 5 Ex. 4 Ex. 12 

0.015 0.015 0,06 
8 a· 16 

0.015 o.06 0.125 

0,015 0.015 0.03 

4 8 I 16 

0.0& 0,06 .o.5 

0.015 o,01s o.06 
0,125 0,125 0.25 

0,5 0.5 2 
1 1 8 

( 

Ex. 8 Ex. ·28 Ex. 1 

0.015 0.015 0.015 
8 8 4 

0.125 0.015 0.015 

0.015 0,015 0.015 

4 4 2 

o.06 0.015 0.015 

0,03 0,015 0.015 
0,015 0,25 0.125 

Oa125 0,5 0,25 
1 0,25 o,06 

Ex. 2 Ex. 11 

o.01s 0,06 
1 l2B 

0,015 o.s 

0,015 0.125 

2 8 

o.oJ 1 

0,015 o.s 
0.125 0 1 03 

o.s o.s 
0,125 4 

.• 

• 

N 
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ii 
ii 
~, 
li 

~ 
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Table (continuation) -

Strain Example 15 

E.coli Neumilnn 0.03 
E.coli 455/7 16 

Klebsiella 63 .0.125 

Klebslella 8085 o.ol 
Proteus mir. 8223 8 
Proteus wlg. 1017 0.5 
Prote\18 mrg. 932 0.06· 
Staph. aur. 133 0.25 
Streptooocc.faecal. 9790 2 

Pseud:m:nas W. 

Agar dilution test 

·1sosensitest medium 

8 

Denley multipoint inoculator 

Example 14 

0.015 
16 
0.03 
0.015 I 

16 
0125 
0.03 
0.125 
1 

I .. 

( 

lllC 1111/ml 

Example 6 Example 7 

0.015 0.015 
8 16 

0.03 0.0& 
o.01s 0.03 
.. 8 
o.o& 0.25 
0.015 0,06 

0.0& 0.03 
o,s o.s 
1 1 

Example 10 

0,125 
32 

o.5 
o.2s 
8 
1 
1 
0.015 
o.2s 
4 

N 
00 

~ .... 
·• ,. 

-J 
['..') 
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Patent claims: 

1. 7-Amino-1-cyclopropyl-6,8-difluoro-1,4-dihydro-
4-oxo-quinolinecarboxyl ic acids of the general formula 
CI) 

-0 

1 F~1 COOK 
CI) 

R-N ~ 

a2
" F 6 

in which 
R1 and R2 can be identical or different and represent a C1-

C4-alkyl radical optionally substituted by a hy­

droxyl, amino, methylamino or dimethylamino group 
a~d furthermore, together with the nitrogen atom 
to which they are bonded, can form a S -or 6-mem­
bered heterocyclic ring which can additionally ·con~ 
tain as ring members the atoms or groups -o-, -s-~ 
-so-, -so2- or~ N-R3 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, methyla•ino or ethylamino, wherein 
each carbon atom can only carry one substituent, 
wherein 
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 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 hydro~yl, methoxy, chlorine and f luor­
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 

111111111111111111111111111111 
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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 COR 4, 

CN or S02R 5, 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 S C atoms 

which is optionally substituted by alkoxycarbonyl 

with 1 to 3 C atoms in the alkyl part or carboxyl, 

and 
RS 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-quinol inecarboxyl ic acids of the formula CI> 

(1) 

in wh.i ch 
R1 and R2 can be identical or different and represent a C1-

C3-alkyl radical optionally substituted by a hy­

droxyl or amino group and 1urthermore, together 

with the nitrogen atom to which they are bonded, 

can form a 5- or 6-membered heterocyclic ring 

which .. can additionall~ contain as ring members the 

atoms or groups -o-, -s-, -SOz- or::::, N-R 3 and 

which can optionally be mono- or disubstituted on 

the carbon atoms by C1-C3-alkyl, hydroxyl, amino 

or methylamino, wherein each carbon atom can only 

l lllllll llllll Hill lllll ll' lll' 
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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, 
trif luoromethylmercapto, alkoxy or alkylmercapto 

group with 1 t~ 2 ~arbon 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

ky·lalkyl 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 COR 4, CN o~ S02R 5, 
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 1 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 
denotes methyl, ethyl, phenyl or methylphenyl. 
7-Amino-1-cyclopropyl-6,8-difluoro-1,4-dihydro~·4-

oxo-quinolinecarboxylic acids of the formula (I) 

(I) 

in which 

R1 and R2 can be identical or different and represent a 
C1-C2-alkyl radical optionally substituted by 

1111111111111111111 lllll 111111 
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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-R 3 as a ring member and whir:t1 ---can optionally be mono- or disubstituted on the carbon 

atoms by C1-Cz-alkyl or hydroxyl, wherein each carbon 
atom can only carry one substituent, wherein 

R3 represents hydrogen, a branched or unbranched alkylp 
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 COR 4 or SOzR 5, wherein 
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 1 to 2 C 

atoms or benzyloxy and 
R5 denotes methyl. 

4. 1-Cyclopropyl-6,8-difluoro-7-C1-piperazinyl)-1,4-
dihydro-4-oxo-3-quinolinecarboxylic acid. 

5. 1-Cyclopropyl-6,8-difluoro-7-C4-methyl-1-piperaz-
inyl )-1,4-dihydro-4-oxo-3-quinol inecarboxyl ic acid. 

6. 1-Cyclopropyl-6,8-difluoro-7-C1-pyrrolidinyl)-1,4-

dihydro-4-oxo-3-quinolinecarboxylic acid. 
7. 1-Cyclopropyl-6,7,8-trifluoro-1,4-dihydro-4-oxo-

3-quinol inecarboxyl ic acid. 
8. Process for the preparation of 7-amino-1-cyclo-
propyl-6,8-difluoro-1,4-dihydro-4-oxo-quinol inecarboxyl ic 

acids of the for•ula CI> 

in which 

.. 0 

P.~COOH· 
1 I (I) 

R.,..H . 

a2~ T 6 

---- ·----···---------
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R1 and R2 can be identical or different and represent a c1-

C4-alkyl radical optionally substituted by a hy­
droxyl, amino, methylamino or dimethylamino group 

and furthermore, together with the nitrogen atom 
to· which they a re bonded, can form a 5- or 6-mem­
bered heterocyclic ring which ~an additionally con­
tain as ring members the atoms or groups -o-, -s-, 
-so-, -SOz- or:> N-R 3 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 carbon atom can only carry one substituent, 
wherein 

represents hydrogen, a branched or unbranched alkyl~ 
alkenyl or alkynyl group with 1.to 6 carbon atoms, 
which can optionally be substituted by a hydro~yl, 
trif luoromethylmercapto, alkoxy, alkylmercapto, al­
kylamino or dialkyla•ino group with 1 to 3 carbon 
atoms for an alkyl radical, the cyano group, or the 
alkoxycarbonyl group with 1 to 4 carb~n 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 COR 4, CN or SOzR 5, 
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 trifluoromethylthi~, phenyl option~lly substi-

1111111111111111111 ltlil 1111 
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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 ~he alkyl part or car­

boxyl, and 

R5 is straight-chain or branched alk~l with 1 to 3 C 

atoms, phenyl or methylphenyl, 

and their pharmaceutically acceptable salts, characterized 

in that either 
a> trifluoroquinolinecarboxylic acid of the formula 

Cll) 0 
F~OOH 
~j, .. F6 

is reacted with amines of the formula CIIIl 

in which 

R1 and R2 have the abovementioned meanings, 

(I I> 

(III) 

if appropriate in t~e presence of acid binders, 

or 
b) a 7-piperazinylquinolonecarboxylic acid of the 

formula (IV) O 

F~COOH v I I 

HN'k A 
'-' F 0 CIV) 

in which the piperazinyl radical can be mono-, di- or tri­

substituted on the carbon atoms by- C1-C4-alkyl~ wherein 
each carbon atom can only carry one substituent, 

is reacted with compounds of the formula CV> 
R3X CV) 

in which 
R3 has the abovementioned meaning, but cannot be 

·--·-- ·-------·- . 

.: _,·Cf 
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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 CIV) ~n which the piperazinyl radical can be mono-, 

di- or trisubstituted on the carbon atoms by C1-C4-alkyl, 
wherein each carbon atom can only carry one substituent, 

is reacted with anhydrides of the formula CVI) 

(VI) 

in which 

A denotes an optionally substituted alkylene chain 

with 2 or 3 carbon atoms or an arylene radical, 
to give the compou~ds of the formula Cia) 

in which the piperazinyl radical can be mono-, di- or tri­
sub~tituted on the carbon atoms by C1-C4-alkyl, wherein 
each carbon atom can only carry one substituent, 
or 

d) a piperazinyl-quinolonecarboxylic acid of the 
formula IV in which the pip~~~~i~yl rad~~~l~~~n'6~ mono-, 

di- or trisubstituted on the carbon atoms by c1-C4-alkyl, 
wherein each carbon atom can only carry one substituent, 
h reacted with M·ic·hael acceptor-s· of-· the· formula CVII) 

B-CH=CHz (VII) 

in which 
e represents CN, co-R6 or cooR 7, 

wherein 
R6 represents methyl or ethyl and 

\ \1111111\11\l Ill\ \ll''" lli 
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R7 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-quinol inecar-· 
boxylic acid according to Claim 1. 
10. Process for the preparation of 1-c~clopropyl-6,7,8-

tr if Luoro-1,4-dihydro-4-oxo-3-quinol inecarboxyl ic acid of 
the formula CI!) 

0 
FWCOOH ..,,,. I I 

~ N F FA . CI I) 

characterized in that diethyl malonate is acylated with 
2,3,4,5-t~traf luorobenzoyl chloride in the presence of mag­
nesium ethylate to give the aroyl malonic ester of the for­
mula C3> 

(3) 

' 80 

the aroyl malonic ester (3) is partially saponif ied 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 

( 4)·· 
~ ... "'· .. 

wh.ich is converted vi.th triethyl orthoformate/acetic anhy­
dride into ethyl 2-C2,3,4,5-tetrafluorobenzoyl)-3-ethoxy-
acrylate C5> 

(5) 

I lllllll llllll lllll 11,111 Ill 
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the compound of the formula (5) is converted with cyclo­

propylamine in a solvent such as methylene chloride, alco­
hol, chloroform, cyclohexane or toluene into a compound 

of the formula (6) 

(6) 

the compound of the formula (6) is cyclized at temperatures 
of about 60°c to 300°c in dioxane, dimethyl sulphoxide, N­

methylpirrol idone, sulpholane, hexamethylphosphoric tria­
mide or dimethylformamide in the presence of an acid binder 

to give the compound of the formula C7> 

(7) 

and, if appropriate, the compound of the formula C7> is hy­

drolysed under acidi~ or basic conditions to give 1-cyclo­
propyl-6,7,8-trifluoro-1,4-dihydro-4-oxo-3-quinolinecar·· 
boxylic acid CII>. 

11.. Use of compounds of.the general formula CI> 

0 

r.~COOH . . , I .. . . ,. 
1 s. ,. ··' .. , 

R-N A 
Rl/. F ~ 

CI> 

, 111111111111111111 11111 f f'llll 
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in which 

R1 and R2 can be identical or different and represent a C1-
C4-alkyl radical optionally substituted by a hy­
droxyl, amino, methylamino or dimethylamino group 
arid furthermore, together with the nitrogen atom 
to which they are bonded, can lorm a 5- or 6-mem­
bered heterocyclic ring which can additionally con-
tain as ring members the atoms or 

. ~ 3 -so- -SOz- or N-R and which 
, --- groups -o-, -S·· ,. 

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 carbon atom can only carry one substituent, 
wherein 
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, trif luoromethylmercapto, alkoxy, alkyl­
mercapto, alkylamino or dialkylamino group ~ith 
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 1:0 

4 carbon atoms tn the aliphatic part and which is 
optionally substituted in the phenyl radical by . .. . . ,. 

nitro or amino, 'a phenyl radical optionally mono­
or disubstituted by hydroxfl, methoxy, chlorine 
and fluorine, a phenacyl radical optionally mono­
or disubstituted by hydroxyl, m~thoxy, 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 COR 4, CN or s~2R 5 , wherein 

R4 is hydrogen, straight-chain or branched alkyl with 
1 to 4 C atoms which is optionally substituted by 1 
or 2 substituents fro• the series comprising amino, 
alkoxycarbonyl with 1 to 3 carbon atoms in the alkyl 
part, carboxyl, alkoxy with 1 to 3 carbon atoms or 

11111111111111 11111 11111 IHlll 
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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 

w~ich is optionally substituted by alkoxycarbonyL 

with 1 to 3 C atoms in the alkyl part or carboxylp 

and 
RS is straight-chain or bran~hed alkyl with 1 to 3 

c atoms, phenyl or methylphenyl, 

and their pharmaceutically acceptable salts, for the prepa­

ration of medicaments. 

\ \11\11\ \\\I\\ Ill\\ \\1\1 \\ \II\ 
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Claim• as printed 

1. 7-Amin0-1-cyclopropyl-6.8-difluoro-1,4-dihydro-+oxo-quinolfnecxylic acids of the formula (I} 

(I) 

fn which 
R

1 
and R2 can be identical or different and repreeent a c,.c~-allcyl radical which ia 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 8-membered heterocyclic ring whiclh can 
additionally contain, as a ring member, the atoms or groups -o-. -S-. -so-. -so,- or :=No-Al 
a~d which can optionally be mono- to trisubstituted at the carbon atoms by C,.C.-allcyl, hydro.Ya. 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 e 
carbon atoms and can optionally be substituted by a hydroxyl, trifluoromethylmercapto, alkoxy. 
alkylmercapto. alkylamino or dialkylamino group with 1 to 3 c;arbon 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 ii optianalty 
substituted in the phenyl radical by nitro or amino. a phenyt radical which ii optionally mono- or di. 

substituted by hydroxyl. metnoxy. chlorine and fluorine. a pnenacyl radical which is optionally mo1,o· or 
disubst1tuted by hydroxyl. methoxy. cn1or1ne and fluorine. an oxoalkyl radical with up to 6 carbon atcnns 
and a cycloalkyl·alkyl radical with up to 6 carbon atoms in the cyclic part and up to 3 carbon atoms 1n the 
acyclie part. and also denotes a radical COR'. CN or SOaR1• wherein 

A' represents hydrogen. straight-chain or branched alkyl which has 1 to 4 C atoms and ii 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 whiCh is 
optionally substituted .;, chlorine. hydroxyl. amino or carboxyt. alkoxy with 1 to 4 C atoms. alkylthio with 1 
to 2 C atoms. benzyloxy. amino. or allcylamino which 11111 to 5 C atoms and is optionally subltitutea by 
alkoxycarbonyl with 1 to 3 C atoms in tl'le alkyl part or carbOxyt, and 

R5 represents straight-chain or branched alkyl with 1 to 3 C atoms. phenyl or methylphenyl. and their 
pharmaceutically usable salts. 

2. 7·Amino-1-cyelopropyt-6.8-dlfluoro-1.4-dihydro-t-oxo-quinolinecarboxylic acids of the formula (I) 

in which 

0 

F;oJCOOB 
1 I 

•-• I . 
a2

"" r ~ 
(I) 

R' and R2 can be identical or different and reprasent a c,-c,-a11ty1 radical which ii 0P110nally 
substituted by a hydroxyl or amino group and furthermore. together with the nitrogen atom to wtlieft they 
are bonded. can form a 5- or &-membered heterocyclic ring which can edditioftllly contain, 11 • ring 
member. the atoms or groups -o-. -s-. -SO,-or~ and whieh can optionally be mono- to 
disubstituted 8t the catbon atoms by c,.c,--11cy1, hydroxyl. amino or methytamino. and each carbOn atom 
concerned can carry only one substituent, 

R3 represents hydrogen. a branched or unbranched alkyl, alkenyl or alklnyl group which ha 1 to 4 
carbon atoms and can optioftllly be substituted . by a hydroxyl, trifluoromethylmercapto, alkol!IY or 
alkylmercapto group with 1 to 2 carbon atoms per alkyl radical, the cyano group or tl'le alko~nyt 
group with 1 to 3 carbon atoms in tl'le aleohol part, the benzyloxycarbonyl group. a phenylalkyl ~roup 
which has up to 2 carbon atoms in the aliphatic part and ii optionally subltituted ln-tlw phenyt radidaf by 
nitro or amino, a phenacyl radical. an oxoallcyl radical with up to 5 carbon atoms and a cycloalltyt-alkyl 
radical which has up to 6 carbon atoms in the cyclic pert and up to 2 carbon atoms in the acyclic part, and 
furthermore denotes a radical COR'. CN or SO,A'. wherein • 

R' denotes hydrogen. straight-chain or branched alkyl which has 1 to 3 C atoms and ii optionally 
substituted by 1 or 2 subltituents fmm the seriel comprising amino. methoxycarbonyl. carbonyl. ilkoxy 
with 1 to 2 carbon atoms or trifluoromethylthlo. phenyl which Is optionally substituted by chlorine or 
hydroxyl. alkoxy. or alkylamino which has 1 to 5 C atoms and is optionally substituted by alkoxyc:arbonyl 
with 1 to 2 C atoms in the alky! part or carboxyl, and 

RI denotes methyl, ethyl, phenyl or methytphenyl. 
3. 7·Amino-1-cyclopropyMS.8-diftuoro-1.4-dihydro-t-oxo-quinoHnecarboxylic acids of the fonnuta (I) 

I lllllll llllll lllll'tlil111 llt 
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(I) 

in which 
R' and R2 ~n b4! identical or different and represent a· C,-Cz-alkyl raclical which is optionally 

substituted by a hydroxyl group and furthermore. together with the nitrogen atom to which they ~,. 
bonded. can form a 6-membered heterocyclic ring which can additionally contain the group ::>N-R3 u 
a ring member and which can optionally be mono- to disubstltuted at the carbon atoms by C,-Cralkyl 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 i tc> 3 
carbon atoms and can optionally be substituted by a hydroxyl group or the alkoxycarbonyl group witt1 1 to 
2 carbon atoms in the alcohol part, a benzyl group which is optionally subltituted in the phenyl radical by 
amino. a phenacyl radical. an oxoalkyl radical with up to 4 carbon atoms and a cyclopropylmethyl radical. 
and funhermore denotes a radical COR' or S02R5• wherein 

R' denotes hydrogen. alkyl which has 1 to 2 C atoma and is optionally subltituted by a substit11en"t 
from the series comprising amino or carboxyl. alkoxy with 1 to 2 C atoms or benzyloxy and 

R5 denotes methyl. . 
4. 1 -Cyctopropyt-6.8-dif luoro-7·(1 ·piperazinyl)-1 .4-dihydro-4-oxo-3-quinolinecarboxylic acid. 

5. 1 ·Cyc lopropyl-6.8-difluoro-1·(4-methyl·1 ·piperazinyl)-t .4-dihydro-4-oxo-3-quinolintcarboxylic 
acid. 

e. 1-Cyclopropyl-6,8-difluoro-7 ·(1 ·pyrrolidinyl)-1.4-dihydro-4-oxo-3-quinolinecarboxylic acid. 
7. 1-Cyctopr0pyl-6.7.8-tritluoro-1.4-dihydro-+oxo-3-quinoline-carboxylic acid. 
8. Procea for the preparation of 7-amino-1-cyctopropyl-8.8-difluoro-1.4-dittydro-4-oxo-quinolinec:a1._ 

bOxylic acldt of the formull (I) 

(It 

In which •• 
R' and R1 can be identical or dlffe,.nt and reprwnt a C,-C.-.lkyl redtcal which ii optionally 

substituted by a hydroxyl. amino, methyllmino or dlmethyllmlno group and furthlnno,., together with 
the nitrogen atom to whieh they ,,. bonded. can form a 5- or lomtmbef9d heterocycllc f.l_ng which can 
additiOnally contain, • a ring member, the. atoms or grouP1 -0-. -s-. _ ~.··-atr,-- or ::::.N-# 
and which can optionally be mono- to trilubstltuted at the carbon atoms by C,-C..-atkJI. hydroxyl. atkc;ucy 
with 1 to 3 carbon atoms, amino. methyllmino or ethylamino, and l9Ch cart»n atom concerned can clny 
only one subatituent. wherein . . . • •.. 

RI NP,...ntl hydrogen. a branched or unbranched alkyl. alllMIJI or alklnyt group 'jijch hll 1 ~ 8 
carbon atoms and can opt~nallr bl .Ubltltutld by a hydrox,I. trlfl~ • .-.,, aletyt. 
mercapto, alkytamlno or dlltkytamlno group with 1 to 3 carbon atom1 per alkyl rldlml. °"·crano gl'Otlp or 
the allcoxycarbonyt group with 1 to 4 carbon atoms In the alcohol pM. tM ~I 91DU;. • 
phenylalkyl group which hM up to 4 carbon atom1 tn tM allphetlc part and II optlonlllr" ....... ,*' ._. 
phenyl racHcal by nllro or amino, a phenyl rmdlcaf which II opllonallr mono- or dHll.....,. by hydtoJf.Yi. 
·me111oxy, chlorine and fluorine. a phenacyl redlcll which ii optionally mono- or dllu...,..... br hrd~*"· 
methoxy, chlorine and fluorine. an oxoalkyl redlcll with up to ·e carbon atoml and a cyclomlkyfoialkvt 
radical with up to I carbon atoms In die cyclic part and up to 3 carbon atoml in ttw aeycQc pert. and a'-0 
denotes a radical COR', CN or SOzR', whef9in 

R' rep,...ntl hydrogen. straight-Chain or branched alkyl which ha 1 to 4 C atoms and ii optionally 
substituted by 1 or 2 subltltuentl from the •rill coinprillng amino. allcoxycarbonyt with 1 to 3 caf1)on 
atoms in the 1tkyl part. carboxyt, allcoxy with 1 to 3 carbon atoms or trifluoromethytthlo, phenyl whic,h ii 
optionally substituted by chlorine. hydroxyl, amino or carboxyt, allcoxy with 1 to 4 C atoms. alkylthio Vl"h 1 
to 2 C atoms. benzyloxy, amino, or atkyllmino which ha 1 to 5 C atomt and ta optiOnallJ substitu*I by 
alkoxycarbonyl with 1 to 3 C atom1 In the alkyl pelt or carbOxyl, and 

R' '9P"'8ntl straight-chain or branched alkyl with 1 to 3 C atoms. phenyl or methytpMnyl. and thei1· 
pharmaceutically usable salts. characterised in that either 

a) trifluoro-quinolinecarboxylic acid of the formull (II) 

-~· (II) 
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\.._,,: 

is reacted with amines of the formula (HI) 

(110 

in which 
R1 

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 
F. ;:;<1 COOR 

...-.._ I I 
llf N j 

>....J F 6 
(IV) 

, 

1n which tne p1peraziny1 radical can be mono· to trisubstituted at tr1e carbon atoms by C,-C,·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, ettloxy, phenoxy or 4-nitrophenoxy. 

in the preeence of acid·binding agentl, or 
c) a piperuinyf.quinolonecarboxytfc acid of the formula (IV) In whieh the piperazinyl f'ldicat can tJe 

mono- to tri1ubltituted at the carbon atome by C,-C.-alkyl, and each carbon atom concerned can c:arry 
only one subltituttf!t· ii reacted with anhydrides of the formula (VI) 

l'c~ 
A 0 

'c( 
(VI) 

in which A denotes an optionally substituted alkyfene chain with 2 or 3 carbon atoms or an arylene radical, 
to give the compounds of the formula (la) 

(la, 

in which the piperminyl radical can be mono- to trilubltltuted at the carbon atome by c,-c.-atkyl .. and 
each carbon atom concerned can carry only one 1ubltttuent. or 

d) a piperuinyt-quinolonecarboxytic acid of the formula IV, In which the piperazinyl rad~I can be 
mono- to trisubltltuted at the carbon atoms by C,-C.-alkyt, and each carbon atom concerned can carry 
only one subltituent, it reacted with Michael accaptora of the formula (VII) 

B-CH•CHz 

in which B repn11ent1 CN. Co-A' or COOR'. wheteln 
R' repreeents methyl or ethyl and 
R' represents methyl, ethyl, n- or i-propyt or benzyl. 

(VII) 

9. Medicaments. characterilld by a content of at leUt one 1 .. mino-1-cyciopropyl-6.8-difluon,.1.4-­
dihydro.+oxo-3-quinollnecarboxylic acid according to Claim 1. 

10. Process tor the preparation of 1-cyctopropyMS,7.8-trifluoro-1.4-dihydro-4-oxo-3-quinolinecarbox· 
ylic acid of the formula (II) 

0 
F~COQH .,,,, I I 

:-... N 

F ~ 6 
(II) 
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characterised in that d~hyl matonete ii acytated in the presence of magnesium methytate with 2.3.4,5'· 
tetraftuorobenzoyl chloride to give the aroylmalonic ester of the formula (3) 

(3) 

the ar_orlmalonic ester (3) is partially saponified and decarboxylated in an aqueous medium with catalytic 

quant1tites of sulphuric acid or p-toluenesutphonic acid, to give ethyl aroylacetate of the formula (4) 

0 .. 
F '€f(c-c~ 2 cooc 2 ~ 5 

'~ / . 
F . F 

(4) 

F 

the latter is converted with triethyl o-formatelacetlc anhydride into ethyl 2-(2.3.4.5-tetratluorobenzoyll-3-

ethoxy-acrylate (5), 

(5) 

the compound of the formula (5) is converted with cyclopropytamine in a solvent such as methylene 

chloride. alcohol. chloroform. cyclohexane or toluene. into a compound of the formula (6) 

(I) 

the compound of the formula (8) ii cycllsed. at temperatures of about eo oC to 300 oC in dio-.ne. 

dimethyl sulphoxide. N-methyl-pyrrolldone. sulpholane, hexamethylphoephoric acid triamide or dimtthyl 

formamide. in the presence of an acid·binding agent. to give the compound of the formula (7) 

and, if desired, the compound of the formula (7) is hydrolyled. under acid or basic conditions to ~1ive 1·· 

cyclopropyl-6.7.8-trifluoro-1.4-dihydro-4-0xo-3-quinolinecarboxylic acid (II}. 

11. Use ot compounds of the general formula (I) _ 

0 
F:~C:C<IH 

1 I ·-N I . 
a2' F 6 

(I) 

in which 
R' and RI can be identical or different and represent a c,-C.·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 whit., can 

additionally contain, as a ring member. the atoms or groups -0-. -S-, -SO-. -SOr or ~ 

and which can optionally be mono- to trisubltituted at the carbon atoms by C,-C.-alkyl. hydroxyl. elkoxy 

with 1 to 3 carbon atoms. amino. methylamino or ethylamino. and each carbOn atom concerned can carry 

only one substituent. wherein ---------· · -- · -

87 
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. 
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. arkoxy. 
alkylmercapto. alkylamino or dialkylamino group with 1 to 3 carbon atoms j:)er alkyl radical. the cyano 
group or the alkoxycarbonyl group with 1 to 4 carbon atoms in the alcohol part. the benzyloxycai'bOnyl 8 8 
group. a phenylalkyl group which has up to 4 .carbon atoms in the aliphatic part and is optior1ally 
substituted in the phenyl radical by nitre or amino. a phenyl radical which is optionally mono- ol" di· 
substituted by hydroxyl. methoxy. chlorine and fluorine, a phenacyl radical which is optionally mono- or 

d1subst1t14-.ed by hydroxyl. methoxy. chlorine and fluorine. an oxoalkyt radical with up to e carbon atoms 
and a cycloalkyl·alkyl radical with up to 6 carbon atoms in the cyclic part and up to 3 carbon atoms 1n the 
acyclic part. and aJso denotes a radical COR'. CN or S01R1• wherein 

R' represents hydrogen, straight•chain or branched alkyl which has 1 to 4 <; atoms and ii option111y 
substituted by 1 or 2 substituents from the Mriel compriSing amino. alkoxycarbonyl with 1 to 3 carbon 
atoms in the alkyl part. cal'boyxl. alkoxy with 1 to 3 carbon atoms or trifluoromethylthiO, phenyl which is 
optionally substituted by chlorine, hydroxyl. amino or carboxyl. 1lkoxy with 1 to 4 C atomt, alkylthlo with 1 
to 2 C atoms. benzyloxy, amino, or alkyllmino which nu 1 to 5 C 1toms 1nd ii optionally subltltuted by 
alkoxycarbonyl with 1 to 3 C atoms in the alkyl part or carboxyl, and 

R1 represents 1traight-ch1in or branched 1lkyl with 1 to 3 C 1toma, phenyl or methylphlnyf, and their 
pharmaceutically usable salts, for the preparation of medicaments. · 

Revendloatlone 

1. Acides 7-amino-1-cyclopropyMS.8-diftuoro-1.4-dihydro-+oxo-quinoleine-carboxyliques de for .. 
mule I 

dans laquelle 

0 

F.~COOB 1 I ·-· a2' F ~ 
(I) 

A' et A', qui peuvent avoir des slgnificatiorw identlques ou ditt6Nntel. Npr91entent chacun 11n 
groupe alkyle en C,-C4 eventueltement subltM par un groupe hydroxy, 1mino, methyllmino ou 
dimethytamino, ou bien torment enMmbte et avec l'1tome d'azote 1uquel Ill IOftt ,..... un nWau 
heterocyclique i 5 ou 6 chainona contenant en outN, en tant que chlinone cycllqUll. • ltOmeit-ou 
groupes -0-, -S-, -SO-, -SOr- OU .:::N-R' et qui peut le Cll cichciant ttN mono- i trilu-~ 
sur les atomes de carbone par des groupes 1lkyte en c,-c.. hydroxy, 1tcoxy en c,-c,. amino. 
methylamino ou ethyllmino. chaque atome de carbone ne pouvant porter qu'un MUI 1Ubltituant. 

R3 represente l'hydrogene ou un groupe alkyte, 11c8nyte ou 1tcynyle droit ou ramifl6 en c,-c. qui 
peut itre le cas 6chci1nt substitue par un groupe hydroxy, trifluorom6thylmercaptO, 1lcoxy, alkytme~. 
alkylamino ou dialkyllmino contenant 1 i 3 atomes de carborw par groupe 1lkyte, le groupe cyano. II 
groupe alcoxycarbonyle contenant 1 i 4 atomee de carborw d1M II partle alcoolique. le grOupe 
benzyloxycarbonyte, un groupe pttenylllkyte contenant juequ'a 4 ltOIMI de carbone dllrw 11 '*"ie 
aliphatique. 6ventueltement substltue dana II partie phcinyte par del groupee nttro ou amino, un gr0upe 
phenyle eventuenement mono- ou di-substitue par des groupea hydroxy, m6thoxy, le chtoN 9i le ftuor. vn 
groupe phenacyle eventueltement tnono- OU di-subltitue par dee groupea hydroxy, methoxy, le Chlo .. e1 
le fluor. un groupe oxoalkyle contenant jusqu'a 8 atomes de carbone ou un groupe cycloalkyl-alkyle 
contenant jusqu'i 8 atomes de carbone dans II partie cyclique et jusqu'i 3 atomea de carbone dens II 
partie acyclique, OU un reste COR'. CN OU S01R1• 

R' repnisente l'hydrogene. un groupe alkyle i chaine drolte ou ramificie en c,-c. portant 
eventuellement 1 ou 2 substitu1nts choisil p8rrni tes groupea amino. alcoxycarbonyte contenant 1 a 3 
atomes de carbone dans la partie alkyte, carboxy, 11coxy en c,-cs ou triftuororncithylthio, un groupe 
phenyle eventueltement subltitue par le chlore. des groupes hydroxy. amino ou carboxy. un graupe 
atcoxy en C,-C4, alkylthio en C1-Cz. benzyloxy. amino. alkyl1mino en c,-c1 eventuellement substitu• par 
un groupe alcoxycarbonyle contenant 1 a 3 atomes de carbone dana II partie 1lkyle ou par un groupe 
carboxy. 

R1 represente un groupe alkyle i chaine droite ou ramifiM en c,-c,. phcinyte ou methylphenylt. et 
leurs Mis acceptables pour l'usage pharrnaceutique. · 

2. Acides 7-amino-1-cyclopropyl-6.8-diftuoro-1,4-dihydro-4-oxo-quinol61ne-carboxyliqu• de formule 

11111111111111 11111 1111111 1111 
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dans laquelle 

0 

F.~COOB 1 . I 

•-a I . 
1 2" r ~ 

(I} 

R1 et R2• qui peuvent avoir des significations identiques ou diffirentes. representent chacun un 
groupe alkyle en c,-c, eventuellemem substitue par un groupe hydroxy ou amino ou torment enMMble 
et avec l'atome d'azote auquel ils sont relies un noyau rurtterocyclique a 5 ou 6 chainona contenam fin 
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outre. en tant que chainons cyctiques. let atomes ou groupes -0-. -S-. -SO,- ou :::=N-111.J ctt qui 
. peut le cas echeant etre mono· ou di-substitue sur leS atomn de carbone par des groupes alkyte en Ct· 
a:".3. hydroxy. amino ou methylamino. chaque atome de carbone ne pouvant porter qu'un Mui subltituant. 

R3 reprnente l'hydrogene. un groupe alkyle. alcenyle ou atcynyle • chaine droite ou ramifiet en C,· 
c,. qui peut le cu ichciant 6tre 1ubst1tue par un groupe hydroxy. trtfluoronWthytmercapto. aklqlly ou 
llkylmercapto contenant 1 OU 2 atOmes de Clrbont_ par groupe . alkyll, II groupe cyano, II 9l"OU~ 
alcoxycarbonyle .contenJnt 1 i 3 atomes de carbone dana la partie alcoolique, le groupe benzylo~tt» 
nyle. un groupe ph4tnytatkyle contenant jusqu'i 2. atomes de carbone dana la partll all~iQue. 
eventuellement substitu6 dan1 i. partie ph6nyle par del groupes nitfO ou amino. un radical ph6tn 
groupe oxoalkyle contenant JUIQu'i 5 atomes de carbone ou un groupe c,cloalltJHlkyle co : nt 
jusqu'i e atomes de carbone dana 18 partle cycllque It Jusqu'i 2 atomes de carbone dana ~ P9rtie 
acyclique. ou encore un reste COR., CN ou SOaR'. 

R' repr6sente - l'hydrogene, un groupe alkyle i chaine droite ou ramlft6e en c,-c, portent 
eventuellement 1 ou 2 substltuant8 choilil parmi les groupes amino. m6thoxycarbonyle, carboxy. ~leoxy 
en C,-C1 ou trifluorom6thylthio, un groupe ph6nyle Mn!uellement substltue par le chlore ou un 9tou"9 
hydroxy. un groupe alcoxy. un groupe alkylamino en c,-c, Mnluelllment substltu6 par un grou"8 
alcoxycarbonyle contenant 1 i 2 atomea de carbone dans i. partle alkyle ou par un groupe cad»bixy. et 

R5 represente un groupe methyle. ethyle. ph6nyle ou m6thylph6nyll. 
3. Acides 7·amino-1-cyclopropyt-e.Mifluoro-1,4-dihydro-4-oxo-quinol6ine-carboxyliques de fo1mule 

(I) 

dans laquelle 
R1 et R'. qui peuvent avoir des significations identlques ou diff6rentel. repr6sentent chleun un 

groupe alkyle en c,-c, 6ventueltement subatitu6 par un groupe hydroay ou torment ensemble et•• 
l'atome d'azote auquel Its sont rel161 un noyeu h6t6rocycllque i e chlino,. qui peut contenir en 01i11re en 
tant que chatnon cyclique le groupe ::=N-R' et qui peut le ca 6ch6ant 6tre mono- ou dl-lubstltu6 sur 
les atomes de carbone par des groupes alkyle en C1-C1 ou hydroxy, cheque atome de ca,_,.. ne 
pouvant porter qu'un seul subatituant. 

R3 represente l'hydrogene. un groupe alkyle, alc6nyle ou alcynyle i chline droite ou ramiflie en C,· 
Ca qui peut le cu 6ch6ant ttre 1ubatltu6 par un groupe hydroxy, le groupe alcoxycarbonyle conten,nt 1 a 
2 atomes de carbone dans la partie alcoollque, un groupe benzyle 6ventuellement subatM dins ·11 partie 
phenyle par un groupe amino, un radical phenacyle. un groupe oxoalkyle contenant jusqu'a 4 atomts de 
carbone ou un groupe cyctopropylmethyle, ou encore un reste COR' ou SOaR'. 

R' represente l'hydrogene. un groupe alkyle en c,-c., alcoxy en c,-c, ou benzyloxy pnrtant 
eventuellement un subltituant choisi parml les groupes amino ou carboxy. et 

R5 repr6sente un groupe m6thyle. · 
4. L ·acide 1-cyclopropyt-e.Mifluoro-7-{1·pip6razynyl)-1.4-dihydnM-oxo-3-quinol6ine-carboxylique. 
5. L."acide 1-cyctopropyt-e.ktiftuoro·7-{.t-m6thyt-1•pip6rulnyt)o1,4-dlhydro.+oxo-3-quinoleine-car· 

boxylique. . . . 
6._ L'acide 1-cyclopropyt-e.Mifluoro-7-(1·pyrrolidinyl)-1,4-dlhydro-4-oxo-3-quinoleine-carboxyliQue. 
7. L' acide 1-cyclopropyMS.7.8-trifluoro-1.4-dihydro-4-oxo-3-quinol6ine-carboxylique. 
8. Proc6di de preparation des acides 7-amino-1-cycJo-propyt-e.Mlfluoro-1.4-dihydro-.t-oxa-Quino­

leine-carboxyliques de formule I 

0 
___ 

1 
p~COOB 

a-11 I D. 2" . 
ll F 

(I) 

dans taquelle 
R1 et R'. qui peuvent avoir des significations identtques ou differentes. representent cMcun un 

groupe alkyle en c,-c, eventueltement substltue par un groupe hydroxy. amino. m6thylamino ou 
dimethytamino. ou bien torment ensemble et avec l'atome d'azote auquet ill sont relies un noyau 
heterocyclique i s ou 6 chainons contenant en outre. en tant que chainons cycliques. ~ ato~ ou 
groupes -o-. -s-. -so-. SO,- ou .:::N-Ra et qui peut le cas 6ch6ant itre mono- a tnsubltit1,1e sur 
les atomes de carbone par des groupes alkyle en c,-c .. hydroxy, alcoxy en c,~ amino. rnet"Yl•mino 
OU ethytamino. chaque atome de carbone ne pouvant ~rter qu'un Mui SU~itUlnt, . . ,. . 

Ra represente l'hydrogene ou un groupe alkyle. alcenyle ou atcynyle dro1t ou ramif1e en C,-<,.. qui 

------·------
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peut etre le cas echeant substitue par un groupe hydroxy. trifluoromethylmercapto. atcoxy. alkylmercapto. 
alkylam1no ou dialkylamino contenant i i 3 atomes de carbone par groupe alkyle. le groupe cy1no. le 
groupe alcoxycarbonyle contenant t i 4 atomes de carbone dans la .partie alcoolique. le groupe 
benzyloxycarbonyle. un groupe ph9nylalkyle contenant jusqu·i 4 atomes de carbone dans II. fi»lrtie 
aliphatique. eventuellement subltitu6 dan1 la P1rtie ptl6nyte par des groupes nitro ou amino. un groupe 
phenyle eventuellement mono- ou di-subltltue Pl' dtl groupes hydroxy. methoxy. le cl'llof9 tt le truor. un 
groupe phenacyle eventuellement mono- ou di .. ubltltu6 par dtl grouP11 ~roxy. methoJrJ, le crttc>" .­
le fluor. un groupe oxoallcyle contenant jusqu'l 8 atomee de carbone ou un groupe cycloalkY~lky• 
contenant jusqu'a 8 atomes de carbone dans la P1rtie cyclique et juequ'l 3 atomes de carbone dint ta 
P1rtie acyclique ou un reste COR4, CN ou SOaff', 

A4 repr91ente l'hyd,.ne. un groupe alkyle • chaine drolte ou ramiflM en c,-c. po"-m 
eventuellement 1 • 2 1ublt1tu1nt1 choilfl parml Ill groupea amino. alcoxycarbonyle contenant 1 A 3 
atomes de carbone dans la partie alkyle, carboxy, atcoxy en c,-c, ou trifluorom6thylthio, un groupe 
phenyle eventuellement iubstitu9 par le chto,., d• groupes hydroxy. amino ou carboxy, un groupe 
alcoxy en c,-c •. alkylthio en C,-Cao benzytoxy, amino. alkylemino en c,-c. Mntuellement subltftu; plr 
un groupe atcoxycarbonyle contenant 1 l 3 atomes de carbone dana la partle 1lkyle ou par un gr'oupe 
carboxy. 

R5 represent• un groupe atkyle • chaine droite ou ramiflee en c,-c,. ph6nyle ou methylph8nyle. ot 
de leurs sets acceptabtes pour l'usage pharmaceutique, caract6ril6 en ce que : 

a) ou bien on fait reagir l'acide trifluoro-quinoteine-carboxylique de formule II 

(II) 

avec des amines de formule Ill 

(Ill) 

dans laquelle R1 et R1 ont les signHlcations indiqueee ci-dessus, eventueltement en presenc:t 
d'accepteurs d'acides. 

b) ou bien on fait reagir un acide 7·pip9ruinyl-quinolone-carboxylique de formule IV 

0 r;«rCOOB 
~ I I 

HH ll I 

\..J r 6. 
(IV) 

dans taquelle le groupe piperazinyle peut itre mono i tri-subltitue sur les atomes de carbone par des 
groupes alkyle en C,-C4• chaque atome de carbone ne pauvant parter qu'un seul substituant. avec cles 
composes de fonnule V 

(V) 

dans laquelle . · 
R:s ales significations indiqueee ci-dessus a l'exce~ion de l'l'lydrogtne, ~ - . 

x represent• le fluor. le chtore, le brome. l'iode, un groupe alcoxy, ethoxy. phenoxy. 4-nitroph41noxy. 
en presence d'accepteurs d'acidel. 

c) ou bien on fait reagir un acide piperuinyl-quinolone-carboxylique de fonnule IV dans teq•I le 
groupe piperazinyle peut itre mono- i tri-subltitu6 sur lel atomes de carbone par des groupes ~llc.Yle en 
c,-c •. chaque atome de carbone ne pouvant porter qu'un seul subltituant. avec cles anhydtides de 
formute VI 

co . 
I' ' A 0 

"c( 
(VI) 
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dans laquelle A represent• une chaine alkylene en C2 ou C3 eventuellement substituie ou un rac2ica1 
arylene. ce qui donne les composes de formule la 

(la) 

d•ns lllquell II groupe plp6rlzinyle peut ttre mono- • tri-tubltitu6 aur Ill amm. de carbone par del 
groupes alkyle en C1-C4, chaque atome de carbone .ne pouvant porter qu'un teUl IUbltituant. 

d) ou bitn on fait r6agir un acidt pip6razlnyl-quinolOfMM:arboxyllque de formull rv· clans ~uel le 
groupe pis>'raztnyle peut 6tre mono- l tri-lubltitu6 sur lel atom11 cit carbone par des groupes alltylt en 
c,-c ... chaque atome de carbone ne pouvant porter qu'un seul subltituant. awe dll accepteurt de 
Michael de formule VII 

(VII) 

ctan1 laquelle 
B rep .. nte CN, Co-A' ou COOR7, 

R' re.,,._nte un groupe m6thyle ou ethyle. et 
R7 repr91ente un groupe mithyle, 6thyle, n- ou llo-propyle ou btnzyte. 

\.,_..;· 9. M6dicament c.arect6ris6 en ce qu'il contient au moins un aclde 7-amino-1-cyclopropyl-6.8· 

:::,.. __ 

dlfluoro-1.4-dlhydn>+oxo-3-qulnoteine-carboxylique •Ion la rwendlCltion 1. 
10. Proc6d6 cit prjparation'de l'ICide 1-cyclopropp8,7.8-trlfluoro-1,4-dihydro-kxo-3-quinol9ine-

carboxylique de formule II -· 

0 

'Wcoo" ';, I 
:o... N 

F F ~ 
(II) 

caract6ril6 en ce que ron acyle le malonate de di6thyle en pr6sence d'ethylate de magnisium a l'aide d1.1 
cnlorure de 2.3.4.5-tetrafluorobenzoyle, ce qui donne rester aroylmalonique de formule (3) 

~ /COOCz"; 

F~·CH 
I: 'COOCzHs 

F F 

(3) 

F 

\,_,.. qu'on soumet a saponification partielle et d6carb0xylation en milieu aqueux a l'aide de quantit61 
catalytiquee d'acide sulfurique ou d'acide p-toluene-sulfonique. ce qui donne l'aroytacetate d'6t~le de 
formule (4) 

0 
" 

__ F "".'~.~ C·C!olzC\lCCzHs 

I " 
. F~ F 

(4) 

F . 

qu'on convertlt a l'aide de l'otihoformiate de triethyle/anhydride ac6tique en le 2-(2.3.4.~tetraffuorobe,.. 
zoyl)-Wthoxy-acrylate d'ethyle (5). 

0 

(5) 

qu'on convertit a l'aide de la cyctopropylamine dans un solvant tel que le chlorure de m6thylene. l'1lcool. 
le chloroforme. le cyctonexane ou le toluene en un compose de formule (6) • 

------···--··· 

I If llllJ 1111~ lllJI 1llll1
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\__,,, 

0 .. - (" rM, ~ ....... c.cooc 2H. 
' _.. H :) 

'- CH F r / 

(9) 

F HN 

6. 
qu'on cyclise a des temp6raturea de 80 • 300 'C environ dans le dloxanne. le dim6thyllulfoxyde. la N­
m6thylpyrrolidone. le sulfolan. l'hexam6thylphosphorotriamide ou le dllMthylformamide en presence 
d'un accepteur _d'acide, en un compoe6 de tormule VII 

qu'on hydrolyle le cu echUnt en milieu acid• ou bllique. en l'aclde 1-cyclopropyl-8,7.8-trifluon:i-1,"4· 
dihydro-4-oxo-3-quinol6ine-carboxyllque II. 

11. UtllisatiOn des compos61 de tormule g6n6rale I 

0 

1 
Pdi(CCCH 

•-sTf <1> 
a2; r ~ 

dans laquelle 
R1 et R1, qui peuvent avoir dee significations identfques ou differentee, repr9eentent chacun un 

groupe alkyle en c,-c. eventuellement 1ubltltu6 par un groupe hydroxy, amino, m8thytamlno ou 
dimethylamlno ou torment ensemble et avec l'atome d'azote auquel 111 aont relies un heterocycle a 5 ou 6 
chainons qui peut contenir en outre en tant que chaino• cycliques lel atomes ou groupes -0-. --s--. 
-SO-. -so.- ou :::=N-A' et qui peut le .cat 6chNnt 6tre mono- a tri-lubltltue 1ur lea ato~ de 
carbone par des groupes alkyle en C,-C4, hydroxy, alcoxy en C1-C,. amino. m6thylamlno ou 6thyl1rnino, 
chaque atome de carbone ne pouvant porter qu'un teUI subltituant. 

R3 reprnente l'hydrogene. un groupe alkyle, alc8nyle ou alcynyle droll ou ramifle en c,-ce, qut pwut 
le cu echeant itre subltltue par un groupe hydroxy, trifluorom6thylmercaptO, alcoxy, alkylmerc,pto. 
alkylamino ou dilllkylamino contenant 1 a 3 atome1 de carbone dans cheque groupe alkyle, le gr«>upe 
cyano, un groupe alcoxycarbonyle contenant 1 6 4 atomes de carbone daM la partie alcoollque. le gr«>upe 
benzytoxycarbonyle, un groupe ph9nylalkyle contenant jusqu'e 4 atome1 de carbone da• 1a· partie 
aliphatique et eventuellement subltitue dans le noyau phenyle par des gr.oupes nitro ou amino, un gr«>upe 
phenyle eventuellement mono- ou di-substitu6 par des groupes hydroxy, m6thoxy. le chlore et le fluor. un 
radical ph6nacyle eventuellement mono- ou di-subltitue par des groupes hydroxy. rn6thoxy. le c~lore et 
le tluor. un groupe oxoalkyle contenant jusqu'a 8 atomes de carbone ou un groupe cycloalkyl-alkyle 
contenant jusqu'i 8 atome1 de carbone dans la partie cyclique et jusqu'i 3 atome1 de carbone dans la 
partie acyclique. OU un reste COR4. CN OU SOzR', 

R' reprante l'hydrogene. un groupe alkyle a chaine droite ou ramifl6e en C1-C• portent le cu 
ech6ant 1 ou 2 subltituants chOilil parmi lel groupes amino, alcoxycarbonyle contenant 1 a 3 ato,.,. de 
carbone dans la partie alkyle, carboxy, alcoxy en c,-c, ou trifluorom6thylthio, un groupe P"+nyle 
eventuellement subltltue par le chlore. dee groupes hydroxy, amino ou carboxy. un groupe alcoxy '" C,· 
c •. alkylthio en c,-c .. benzyloxy, amino. alkylamino en c,-c, eventuellement subltitu6 par un sa~upe 
alcoxycarbonyle contenant 1 a 3 atome1 de carbone da• la partle alkyle ou par un groupe ca~xy. 

RI represente un groupe alkyle i chaine droite ou ramifl6e en C1~ ph6nyle ou m6thylpttenyle. et 
de leurs His acceptables pour l'usage pharmaceutique. pour la preparation de m6dicamenta. 
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