
EP 0 342 675 B1 Description The present invention relates to novel
quinolonecarboxylic acid derivatives that exhibit strong anti- bacterial
activity and are useful as medicines. 5     A number of quinolone
antibiotics are known, including commercially available ones, but they
involve certain problems such as the fact that these compounds must be used
with utmost caution because many of them show side-effects in the central
nervous system. Recently, much attention has been paid to the antibacterial
activity of qulnoline derivatives that have a fluorine substituent at both
6- and 8-position, or a fluorine substituent at 6-position and a lower
alkoxy substituent at 8-position (US-A-4 556 658, EP-A-106 10 489, EP-A-230
295, EP-A-241 206). However, they are not always satisfactory antibiotics,
since many of them have phototoxicity along with the side-effects mentioned
above. Thus, it is the object of the present invention to overcome the
above drawbacks in the prior art. This object has been achieved by the
surprising finding that compounds of the general formula (1) 15  shown
below which have at 7-position a piperidin-1-yl group whose 3-position is
substituted by an amino, which is optionally substituted by a lower alkyl
having 1 to 3 carbon atoms, for example, the 3-amino- piperidin-1-yl group,
exhibit higher antibacterial activity with fewer side-effects than known
quinolone antibiotics such as ofloxacin and norfloxacin. Further, the
compounds of the present invention having the general formula (1) have
reduced phototoxicity which normally accompanies 6,8-difluoroquinoline
antibiotics. 20 25 30 (wherein [err] is a hydrogen atom or a lower alkyl
having 1 to 3 carbon atoms.) The quinolone derivatives of this invention
having the general formula (1) are novel compounds. They may be prepared by
the reaction of 3-acetamidopiperidines with known starting materials, for
example, 1- 35
cyclopropyl-6,7,8-trifluoro-1,4-dlhydro-4-oxoquinoline-3-carboxylic   acid,
5-amino-1-cyclopropyl-6,7,8-
trifluoro-1,4-dihydro-4-oxoquinoline-3-carboxylic acid or a lower alkyl
ester thereof followed by hydrolysis and the reaction of the compound
obtained from the foregoing step with sodium methoxide. While there exist
two optical lsomers of each compound of the invention having the general
formula (1), both of them can be utilized as compounds of the invention. In
the case of synthesis of an optical active compound, for 40  instance,
starting with 3-aminopiperidine that has been prepared from optical active
omithine, the synthesis may be performed in a manner similar to that
described above. Preferable examples of the compound of the invention
having the general formula (1) include 7-(3-
aminopiperidin-1-yl)1-cyclopropyl-6-fluoro-1,4-dihydro-8-methoxy-4-oxoquino
line-3-carboxylic acid and 1- cyclopropyl-6-fluoro-1
,4-dihydro-8-methoxy-7-(3-methylaminopiperidin-1-yl)-4-oxoquinoline-3-carbo
xylic 45 acid. The compounds of the invention form salts with acids.
Examples of pharmaceutically acceptable acids include inorganic acids such
as hydrochloric acid, sulfuric acid and nitric acid and organic acids such
as 



oxalic acid, fumaric acid, and p-toluenesulfonic acid. 50  Reference
Example 1. (a) A mixture of ethyl
1-cyclopropyl-6,7,8-trifluoro-1,4-dihydro-4-oxoquinoline-3-carboxylate (933
mg), 3- acetamidopiperidine (710 mg), triethylamine (400 mg) and
dimethylsulfoxide (10 ml) was heated at 100 C for 2 hours with stirring.
Thereafter the mixture was cooled down and ice water was added 65
thereto. The resulting mixture was extracted with chloroform and the
chloroform layer was washed with water three times before being dried over
anhydrous sodium sulfate. Removal of the solvent in vacuum followed by
purification by silica gel column chromatography (chloroform-ethanol) gave
ethyl 7-(3-
acetamidopiperidin-1-yl)-1-cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxoquinol
ine-3-carboxylate  (930  mg). 2    EP 0342 675 B1 Recrystallization from
ethanol-ether afforded a colorless crystalline substance (m.p. 217 - 218
C). (b) Ethyl
7-(3-acetamidopiperidin-1-yl)-1-cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxoq
uinoline-3-carboxylate obtained from the foregoing step (a) (433 mg) was
dissolved in 6 N hydrochloric acid (5 ml) and heated at 1000 C for 2.5
hours with stirring. After the removal of the solvent In vacuum, methanol
was added to 6    the residue and the insoluble materials were filtered
off. Removal of the solvent followed by purification by silica gel column
chromatography (chloroform-methanol) gave hydrochloride of
7-(3-aminopiperldin-1-
yi)-l-cyclopropyl-8,8-difluoro-1,4-dlhydro-4-oxoquinollne-3-carboxylic acid
(colorless, crystalline-powder), m.p.: color change at about 272  C;
decomposition at about 280 * C. 10                              | IR (KBr)v
cm1 | 1735, 3450 MS m/e         363 (M+), 362 16  Example 1 (a) A mixture
of
7-(3-acetamidopiperidin-1-yi)-1-cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxoq
uinoline-3-car- boxylic acid (4.05 g), sodium methoxide (2.16 g) and
N,N-dimethylformamide (120 ml) was stirred for 2 hours at 100 - 140 *C. The
reaction mixture was concentrated In vacuum and water was added to the 20
residue. The mixture was neutralized with 1 N hydrochloric acid and the
neutralized mixture was then concentrated in vacuum. Purification of the
concentrated mixture by silica gel column chromatography
(chloroform-methanol) gave
7-(3-acetamidopiperidin-1-yl)-1-cyclopropyl-8-fluoro-1,4-dihydro-8-methoxy-
4- oxoquinoline-3-carboxylic acid. m.p. 248 - 250 * C. (b)
7-(3-Acetamidopiperidin-1-yl)-1-cyclopropyl-6-fluoro-1,4-dihydro-8-methoxy-
4-oxoquinoline-3-carbox- 25    ylic acid (1.25 g) obtained from the
foregoing step (a) was suspended in 6 N hydrochloric acid (30 ml) and
ethanol (5 ml) and heated at 100 C for 3 hours. Then the reaction mixture
was concentrated in vacuum and the residue was purified by silica gel
column chromatography (chloroform: metha- nol:ammonium  hydroxide =
100:30:5) to afford 7-(3-aminopiperidin-1-yl)-1-cyclopropyl-6-fluoro-1,4-
dihydro-8-methoxy-4-oxoquinoline-3-carboxylic acid. m.p. 176 - 177 0C. 



30 Example 2 A mixture of
7-(3-aminopiperldin-1-yi)-1-cyclopropyl-6,8-difluoro-1,4-dihydro-4-oxoquino
line-3-carboxylic acid (1.21 g) obtained as described in Reference Example
1(b), sodium methoxide (1.2 g) and dimethylsul- 36 foxide (40 ml) was
stirred for 2 hours at 120 - 1400 C. The reaction mixture was concentrated
In vacuum and water was added to the residue. Neutralization of the mixture
with 1 N hydrochloric acid followed by evaporation of the solvent and
purification by silica gel column chromatography (chloroform:methanol:
ammonium  hydroxide =  100:30:5) gave
7-(3-aminopiperidin-1-yi)-1-cyclopropyl-6-fluoro-1,4-dlhydro-8-
methoxy-4-oxoquinoline-3-carboxylic acid. The physical properties of this
product were identical with those 40 of the compound obtained in Example 1.
Example 3 To  a  suspension  of
7-(3-aminopiperidin-1-yl)-1-cyclopropyl-6-fluoro-1,4-.dihydro-8-methoxy-4-o
x- 45 oquinoline-3-carboxylic acid obtained as described in Example 1 or 2
In a mixture of chloroform and methanol (1:1) was added dropwise methanolic
hydrochloric acid and the mixture was worked up in a conventional manner to
give hydrochloride of
7-(3-aminopiperldin-1-yi)-1-cyclopropyl-6-fluoro-1,4-dlhydro-8-
methoxy-4-oxoquinoline-3-carboxylic acid. m.p. 188 - 190 "C
(decomposition). Go Example 4 A mixture of
1-cyclopropyl-6,7-difluoro-1,4-dihydro-8-methoxy-4-oxoquinoline-3-carboxyli
c acid (2.95 g), 3-methylaminopiperidine dihydrochloride (6.69 g) and
triethylamine (10 g) in acetonitrile (50 ml) was refluxed with stirring for
12 hours. The reaction mixture was concentrated in vacuum, and the residue
was as extracted with chloroform. The extract was washed with a saturated
NaCI solution and concentrated in vacuo. The residue was purified by silica
gel column chromatography (chloroform: methanoi:ammonium hydroxide   =
15:5:1)  to  give  1.28  g  of  1
-cyclopropyl-6-fluoro-1,4-dihydro-8-methoxy-7-(3-
methylaminopiperidin-1-yl)-4-oxoquinoline-3-carboxylic acid, which was
recrystallized from acetonitrile-wa- 3    EP 0 342 675 B1 ter, colorless
needles. m.p. 134 - 135 * C. Claims Claims for the following Contracting
States: AT, BE, CH, DE, FR, GB, IT, U, NL, SE 5 1. Compounds illustrated by
the general formula (I) HO0 10                          F
COON 15                        NHR3 wherein R3 is a hydrogen atom or a
lower alkyl having 1 to 3 carbon atoms, and salts thereof. 



20 2.
7-(3-Aminopiperidin-1-yl)-1-cyclopropyl-6-fluoro-1,4-dihydro-8-methoxy-4-ox
oquinoline-3-carboxylic acid. 3  1
-Cyclopropyl-6-fluoro-1,4-dihydro-8-methoxy-7-(3-methylaminopiperidin-1
-yl)-4-oxoquinollne-3- 25     carboxylic acid. 4. A method for producing
compounds illustrated by the general formula (I) H O 30
F               COO! |   J  O~~~eA   ~(I) 35 NER3 wherein R3 is a hydrogen
atom or a lower alkyl having 1 to 3 carbon atoms, and salts thereof, 40
which comprises reacting a compound illustrated by the general formula (II)
H O 45                                           COOO 50 with a compound
illustrated by the general formula (Ill) 55 4    EP 0 342 675 BI ter,
colorless needles. m.p. 134 - 135 * C. Claims Claims for the following
Contracting States: AT, BE, CH, DE, FR, GB, IT, Li, NL, SE 5 1. Compounds
illustrated by the general formula (I) H    0 10
Fcos NER3 wherein R3 is a hydrogen atom or a lower alkyl having 1 to 3
carbon atoms, and salts thereof. 20 2.
7-(3-Aminopiperidin-1-yl)-1-cyclopropyl-6-fluoro-1,4-dihydroo-methoxy-4-oxo
quinoline-3-carboxylic acid. 3.
1-Cyclopropyl-6-fluoro-1,4-dihydro-8-methoxy-7-(3-methylaminopiperidin-1-yl
)-4-oxoquinoline-3- 25     carboxylic acid. 



4. A method for producing compounds illustrated by the general formula (I)
H O 30                                                  cOos CJ   eA
~~~~~(I) 35 NER3 wherein Rq is a hydrogen atom or a lower alkyl having 1 to
3 carbon atoms, and salts thereof, 40     which comprises reacting a
compound illustrated by the general formula (II) H 0 45F
COOH IF AN(II) F\ 60 with a compound illustrated by the general formula
(Ill) 65 4               I 1111111 111111 11111111111 M1 1 *   C *L   M   S
*    EP 0 342 675 B1 J                   ~~~~~(III) NER3 wherein Ra Is
defined as above, if appropriate In the presence of an acid-binding agent,
and 10     reacting the compound obtained with sodium methoxide. S. A
pharmaceutical composition, comprising a compound of the general formula
(I) according to any one of claims 1 to 3 and a carrier. 15  6. A compound
of the general formula (I) according to any one of claims 1 to 3 for use in
a method of treating bacterial infections. 7. The use of a compound of the
general formula (I) according to any one of claims 1 to 3 for the
preparation of a pharmaceutical composition for treating bacterial
infections. 20 Claims for the following Contracting State: ES 1. A method
for producing compounds illustrated by the general formula (I) 25 H O F
CKJO.COOE 



36 35 wherein R3 is a hydrogen atom or a lower alkyl having 1 to 3 carbon
atoms, and salts thereof, which comprises reacting a compound illustrated
by the general formula (II) 40 H    0 F               COCH 46
F  -~~~)N     )                ( II) F             coos with a compound
illustrated by the general formula (Ill) 50 1sH
~~~~~(III) 56                               NERH wherein R3 Is defined as
above, if appropriate in the presence of an acid-binding agent, and 5 * C
L  M   S*    EP 0 342 675 Bi reacting the compound obtained with sodium
methoxide. 2. The method of claim  1 for the production of
7-(3-Aminopiperidin-1-yl)-l-cyclopropyl-64-fluoro-1,4-
dihydro-8-methoxy-4-oxoquinoline-3-carboxylic acid. 5 3. The method of
claim I for the production of 1
-Cyclopropyl-6-fluoro-1,4-dihydro-8-methoxy-7-(3-
methylaminopiperidin-1-yl)-4-oxoquinoline-3-carboxylic acid.
PatentansprUche 10 PatentansprUche fUr folgende Vertragastaaten AT, BE, CH,
DE, FR, 1B, IT, Li, NL, SE 1. Verbindungen der aligemeinen Formel (I) .15
H    0 cOos '20                     1             eA -3 25    in der Rs ein
Wasserstoffatom oder ein Niederalkylrest mit 1 bis 3 Kohlenstoffatomen ist,
und Salze davon. 2.
7-(3-Aminopiperidin-1-yI)-1-cyclopropyl-6-fluoro-1,4-dihydro-8-methoxy-4-ox
ochinolin-3-carbonsaure. 30  3  1
-Cyclopropyl-6-fluor-1,4-dihydro-8methoxy-7-(3-methylaminopiperidin-1
-yl)-4-oxochinolin-3- 



carbonsaure. 4. Verfahren zur Herstellung von Verbindungen der allgemeinen
Formel (I) 35 H O COON 40                                        bMeA
tI) NER3 45 in der Ra ein Wasserstoffatom oder ein Niederalkylrest mit 1
bis 3 Kohlenstoffatomen ist, und Salzen davon, umfassend die Umsetzung
einer Verbindung der aligemeinen Formel (II) G0
H O0 x               COOS 55                                   (F mit einer
Verbindung der aligemeinen Formel (Ill) I61jII~i~i 1111!! lij 111 111    EP
0 342 676 B1 9                       ~~~~~~(III) NEER 5~~~~~~~~~ wobei Rs
die vorstehend angegebene Bedeutung hat, falls geeignet In Gegenwart sines
sgurebinden- 10     den Mittels und Umsetzung der erhaltenen Verbindung mit
Natriummethanolat. 5. Arzneimittel, umfassend eine Verbindung der
aligemeinen Formel (I) nach einem der Ansprlche 1 bis 3 und eonen Triger.
t6  6. Verbindung der allgemeinen Formel (I) nach einem der AnsprUche 1 bis
3 zur Anwendung bel einem Verfahren zur Behandlung von bakterlellen
Infektionen. 7. Verwendung einer Verbindung der allgemeinen Formel (I) nach
einem der Ansprtche 1 bis 3 zur Herstellung sines Arzneimittels zur
Behandlung von bakterlellen Infektionen. 20 PatentansprUche fUr folgenden
Vertragsstaat: ES 1. Verfahren zur Herstellung von Verbindungen der
aligemeinen Formel (I) 25 H O F scOOE 30 36 



In der Re ein Wasserstoffatom oder ein Niederalkylrest mit 1 bis 3
Kohlenstoffatomen ist, und Salzen davon, umfassend die Umsetzung einer
Verbindung der allgemeinen Formel (II) 40
0 FI 46                                      F A mit einer Verbindung der
aligemeinen Formel (Ill) 50 9                       ~~~~~(III) 66
NR3 wobei R3 die vorstehend angegebene Bedeutung hat, falls geeignet in
Gegenwart eines siurebinden- 7    Ill! 1"lil 1 11)ill 11 1111    EP 0 342
675 B1 den Mittels und Umsetzung der erhaltenen Verbindung mit
Natriummethanolat. 2. Verfahren nach Anspruch 1 zur "Herstellung von
7-(3-Aminopiperldin-1-yl)-l-cyclopropyl-6-fluor-1.4-
dihydro-8-methoxy-4-oxochinolin-3-carbonsaure. 3. Verfahren nach Anspruch 1
zur Herstellung von 1-Cyclopropyl-6-fluor-1,4-dihydro-8-methoxy-7-(3-me-
thylaminopiperidin-1 -yl)-4-oxochinolln-3-carbonseure. Revendloatlons 1O
Revendlcatlons pour les Etats contraetants sulvants AT, BE, CH, DE, FR, GB,
IT, Li, NL, SE 1. Composes representes par la formule g~n~rale (I) H  O
FNSCOON 20
(I) NER3 Ni3 26     dans laquelle Rs est un atome d'hydrogene ou un groupe
alkyle inferieur comportant 1 A 3 atomes de carbone, et leurs sels. 2.
Acide
7-(3-aminopiporldine-1-yI)-l-cyclopropyl-6-fluoro-1,4-dihydro-8-methoxy-4-o
xoqulnoldine-3-car- boxylique. 30 3. Acide
1-cyclopropyl-6-fluoro-1,4-dlhydro-8-mdthoxy-7-(3-m~thylaminopiperidine-1-y
l)-4-oxoquinol~ine-3- carboxylique. 4. Procedd de production de composds
representes par la formule g~ndrale (I) 35 H O 



COOR 40 4 e~~lX (I) NEM3 463 dans laquelle Rs est un atome d'hydrogbne ou
un groupe alkyle inferieur comportant 1 A 3 atomes de carbone, et de leurs
sels, qui comprend la reaction d'un compos4 repr6sent6 par la formule
g~n6rale (II) 50 55 8 *C   L  M   S    EP 0 342 675 B1 H    0 F q,~
COOK 5                                                             (II) 10
avec un composd repr6sent6 par la formule generale (111) 15
(Ifl) ;                            ~~~~~~~~3 "-  20 dans laquelle R3 est
tel que d~fini ci-dessus, 6ventuellement en pr~sence d'un agent de liaison
a un acide, et la r6action du compos6 obtenu avec du m~thylate de sodium.
5. Composition pharmaceutique comprenant un compose de formule g~nerale (I)
selon l'une quelconque 25     des revendications 1 & 3 et.un vehicule. 6.
Compos4 de formule g~ndrale (l) selon l'une quelconque des revendications 1
a 3 a utiliser dans un procede de traitement d'infections bacteriennes. 3o
7. Utilisation d'un compos4 de formula gdndrale (I) selon l'une quelconque
des revendications 1   3 pour Ia prdparation d'une composition
pharmaceutique pour le traitement d'infections bacteriennes. Revendlcatlons
pour lEtat contractant sulvant: ES 35  1. Proc~d6 de production de compos6s
repr~sent~s par la formule gdndrale (1) H O 40 ;)   Me~~~ls ~(I) 45
NR3 



dans laquelle R3 est un atome d'hydrogbne ou un groupe alkyle inferieur
comportant 1 a 3 atomes de carbone, et de leurs sels, 50     qui comprend
la r6action d'un compose repr6sent6 par Ia formule generale (11) 65    EP 0
342 675 B1 lI 0 IF 5                   F X~~~~~~~o~oO                ($I)
Tr 10     avec un composd reprdsentd par la formule gdn~rale (III) oN=3
dans laquelle Rs est tel que deflnl ci-dessus, dventuellement en prdsence
d'un agent de liaison & un 20     acide, et la reaction du compos6 obtenu
avec du mdthylate de sodium. 2. Procjd4 selon la revendication 1, pour la
production de l'acide 7-(3-aminopiperidine-1-yl)-l-cyclopro- pyl-6-fluoro-1
,4-dihydro-8-methoxy-4-oxoquinoldine-3-carboxylique. 25  3  Proc~d4 selon
la revendication 1, pour la production de I'acide
1-cyclopropyl-6-fluoro-1,4-dihydro-8- m6thoxy-7-(3-mdthylaminopip6ridine-1
-yI)-4-oxoquinoleine-3-carboxylique. 30 35 40 45 50 55    


