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Semi-hydrochloride of
8-cyano-1-cyclopropyl-7-(1S.6S-2,8-diazabicyclof4.3.01nonan-8-vl)-6-fluoro-
1,4-dihydro-4-oxo-3-quinolinecarboxvlic acid 5 The present invention
relates to a semi-hydrochloride of 8-cyano-1-cyclopropyl-7 ( 1
S,6S-2,8-diazabicyclo[4.3.0]nonan-8-yl)-6-fluoro-1,4-dihydro-4-oxo-3-quinol
inecarboxylic acid, to processes for its preparation and to antibacterial
compositions comprising it.
8-Cyano-1-cyclopropyl-7-(1S,6S-2,8-diazabicyclo[4.3.0]nonan-8-yl)6-fluoro-1
,4-dihydro-4-oxo-3-quinolinecarboxylic acid of the formula (I) is to be 10
referred to as CCDC hereinbelow. O F ~ COOH H H N ~N ~ ~N CN H (I) CCDC is
known from DE-A 19 633 805 or PCT Appl.-No. 97 903 260.4. It is 15 prepared
by reacting 7-halogeno-8-cyano-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo
3-quinolincarboxylic acid of the formula (II) 02H (B), 20 in which Hal
represents fluorine or, preferably, represents chlorine     r ' i 



-2 with (1S,6S)-2,8-diazabicyclo[4.3.0]nonane of the formula (III) 5 H I H
N N-H H in the presence of an auxiliary base in a suitable solvent. 7 7 APR
2003 10 CCDC of the formula (I) can be used to prepare solutions in water
of about 0.02l0 strength (w/w). For pracitical applications (solutions for
injections or oral administration forms), this solubility is insufficient.
Many other quinolonecarboxylic acids are known to be used for formulations
in the form of certain salts. Salts which are suitable for this purpose
are, on the one hand) metal salts of quinolonecarboxylic 15 acid (for
example alkali metal carboxylates) and) on the other hand, acid addition
products (protonation of basic centres in the amine radical of the
substituted quinolonecarboxylic acids). Acid addition products which are
frequently used are, for a example, mesylates, tosylates and
hydrochlorides. Hydrochlorides can be prepared in a particularly simple
manner, they are pharmaceutically acceptable and they have 20 considerably
better solubilities than the neutral compounds. The CCDC hydrochloride of
the formula (IV)   1 7 APR 2003 f -3 F H H ~N 'H is known from WO 97/31001.
HCI 



(IV ) 5 It can be characterized by its X-ray powder diffractogram, by
differential ' thermoanalysis (DTA) and by its infrared spectrum (IR). The
X-ray powder diffractogram has the reflection signals (2 theta) of high and
medium intensity (> 30% relative intensity) shown in Table 1. 10 Table 1:
X-Ray powder diffractogram of CCDC hydrochloride of the formula (N)
26(2theta) 6.70 1 13.11 15.63 25.69 25.90 15 The X-ray powder diffractogram
of CCDC hydrochloride of the formula (IV) is also shown in Figure 1. The
melting point, determined by DTA, of CCDC hydrochloride of the formula (IV)
is from 305C to 307C (with decomposition). The differential thermodiagram
is 20 shown in Figure 2.    7 7 A PR 7003 -4 The IR spectrum of CCDC
hydrochloride of the formula (IV) is shown in Fig. 3. CCDC hydrochloride of
the formula (IV) can be prepared by methods which are 5 known in principle.
Thus, it is possible, for example, to admix a solution of CCDC of the
formula (I) in water with a molar equivalent of HCl and to evaporate the
solution to dryness. Another method consists in hydrolyzing ethyl
8-cyano-1-cyclopropyl-7( 1
S,6S-2,8-diazabicyclo[4.3.0]nonan-8-yl)-6-fluoro-1,4-dihydro-4-oxo-3-quinol
ine carboxylate of the formula (V) 10 F H H ~N H C02CH2CH3 (V) 



in aqueous hydrochloric acid and to isolate the precipitated CCDC
hydrochloride of the formula (IV). 15 CCDC hydrochloride of the formula
(IV) can be used to prepare a solution in water of a strength of
approximately 2.8% (w/w). Thus it is more readily water-soluble than CCDC
of the formula (I), but not to an extent which is desirable for a11
formulations. 20 According to the invention, it has been found that,
surprisingly, the CCDC semihydrochloride of the formula (VI)     -5 2 x HCI
(VI) has a particularly high solubility in water. CCDC semihydrochloride of
the formula (VI) can be used to prepare solutions in water having a
strength of 19% (w/w). 5 The invention accordingly provides crystalline
CCDC semihydrochloride of the formula (VI) which is, inter alia,
characterized in that it has an X-ray powder diffractogram with the
reflection signals of high and medium intensity (> 30% relative intensity)
given in Table 2. 10     1 7 APR 200;s -6 



Table 2: X-Ray powder diffractogram of CCDC semihydrochloride of the
formula (VI) 29(2theta) 5.86 6.90 7.26 8.98 9.35 10.13 10.68 10.97 12.41
13.67 14.57 14.89 15.73 16.07 16.47 16.87 17.78 18.91 19.81 20.04 20.62
20.75 20.93 21.46 21.74 22.92 25.36 25.71 26.98 27.58 28.24 30.61 5 The
X-ray powder diffractogram of CCDC semihydrochloride of the, formula (VI)
is shown in Figure 4.   1 7 APR 2003  -7_ The CCDC semihydrochloride of the
formula (VI) is furthermore characterized in that it has a melting point,
determined by differential thermoanalysis, of from 278C to 280C. The
corresponding differential thermodiagram is shown in Figure 5. 5 The CCDC
semihydrochloride of the formula (VI) according to the invention is
furthermore characterized in that it has an infrared spectrum, measured in
KBr, as shown in Figure 6. CCDC semihydrochloride of the formula (VI) of an
undetermined crystal form can be 10 prepared by processes known in
principle, for example by admixing a solution of CCDC of formula (I) m
water with half a molar equivalent of HC1 and evaporating the solution to
dryness. Likewise, it is possible in principle to admix such amounts of
CCDC of the formula 15 (I) and CCDC hydrochloride of the formula (N) in a
molar ratio of one to one in water such that the total concentration
remains less than 20%. The resulting solution can subsequently be
evaporated to dryness. 



Moreover, it has been found according to the invention that, surprisingly)
a CCDC 20 semihydrochloride of the formula (VI) which is characterized by
the X-ray powder l diffractogram shown above and the differential
thermodiagram shown above can be prepared directly. The present invention
therefore furthermore provides the CCDC semihydrochloride 25 of the formula
(VI) which is characterized in that 7-halogeno-8-cyano-1-cyclopropyl
6-fluoro-1,4-dihydro-4-oxo-3-quinolonecarboxylic acid of the formula (II),
in which halogen represents fluorine or, preferably, represents chlorine,
is reacted with (1S,6S)-2,8-diazabicyclo[4.3.0]nonane of the formula (1B),
if appropriate in the presence of a base) in one of the following diluents
or diluent mixtures: 30   . 4 1 7 APR 2003 -  a) aliphatic alcohols having
at least four carbon atoms, such as, for example, butanol, isobutanol,
2-butanol, tert-butanol, 1-pentanol, b) mixture of aliphatic alcohols
having at least three carbon atoms such as, for 5 example, propanol,
isopropanol, butanol, isobutanol, 2-butanol, tert-butanol or 1-pentanol,
with the polar aprotic solvent N-methylpyrrolidone, c) mixture of propanol
and N,N-dimethylformamide, 10 or d) mixture of ethanol with
N-methyl-pyrrolidone with added tertiary amine base, such as, for example,
tripropylamine, tributylamine, N-ethylmorpholine, Npropylmorpholine and/or
N-butylmorpholine. 15 In the preferred preparation variants with a diluent
mixture according to b) or c), the mixing ratio is from 1:1 to 3:1 and, in
particularly preferred embodiments, from 1:1 to 2:1. 



20 Suitable bases according to the preparation variants with the diluents
and the diluent j mixtures according to a) to c) are tertiary amines, such
as, triethylamine, tripropylamine, ethyl-diisopropylamine (Hiinig base),
tributylamine, N-ethylmorpholine, N-propylmorpholine and N-butylmorpholine.
25 In the preparation variants a) to d), preference is given to those
embodiments where an excess of (1S,6S)-2,8-diazabicyclo[4.3.0]nonane of the
formula (III) is employed. In the preparation variants according to a) to
d), preferably from 1 to 2 mol of base, particularly preferably from 1.1 to
1.5 mol of base, are employed per mole of the 30 compound (H).   1 7 APP
2003 -9 The reaction in the preparation variants according to a) to d) is
carried out at atmospheric pressure or at elevated pressure between 1 bar
and 100 bar, preferably between 1 bar and 20 bar. 5 The reaction in the
preparation variants according to a) to d) is carried out at temperatures
between 0C and 200C, preferably between 20C and 150C. Preferably from 1 to
2 mol, particularly preferably from 1 to 1.5 mol, of the compound (III) are
employed per mole of the compound (II). 10 CCDC semihydrochloride of the
formula (VI) precipitates out of the reaction mixture and can be filtered
off wrth suction. The solid which has been filtered off with suction can,
if appropriate, be purified by washing with the alcohol used in the
reactron. 15 The starting materials of the formulae (1I) and (BI) for
preparing CCDC are known (cf. DE-A 19 633 805). CCDC semihydrochloride of
the formula (VI) is highly active against pathogenic 20 bacteria in the
area of human or veterinary medicines. Its broad area of use 1 corresponds
to that of CCDC. The X-ray powder diffractogram for characterizing the
crystal modifications of CCDC hydrochloride and CCDC semihydrochloride were
obtained using a 25 transmission diffractometer STADI-P with
location-sensitive detector (PSD2) from 



Stoe. The melting point of the differential thermoanalysis was obtained
using the DSC 820 unit from Mettler-Toledo. The sample was heated in the
air in an aluminium crucible 30 using 20 K/min.   1 7 fiPR 2003 The IR
spectrum was recorded in KBr using the FfS 60 A unit from Biorad. The
examples below illustrate the invention without limiting it. The
diluents/base systems described in the examples below are particularly
preferred. 5   1 7 APB 1003 -11 Comparative Example Preparation of CCDC
hydrochloride of the formula (IV) 5 850 g of ethyl
8-cyano-1-cyclopropyl-7-(1S,6S-2,8-diazabicyclo[4.3.0]nonan-8-yl)-6
fluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylate are initially charged in a
mixture of l600 ml of water and 800 ml of 10% strength hydrochloric acid.
The reaction mixture is heated to the boil, with the ester going into
solution and the product soon beginning to precipitate out. The suspension
is heated at the boil for 3 hours. It is ,1 10 then allowed to cool to
approximately 50C, and 1500 ml of ethanol are added. The reaction mixture
is cooled to 0C and stirred at this temperature for 1 hour. The solid is
filtered off with suction, washed with 1000 ml of ethanol and dried at 60C
until the weight remains constant. This gives 845.5 g of a beige solid. 15
Elemental analysis (calculated values for the hydrochloride CZ,HZZC1FN403,
mole cular weight 432.89): 



Carbon: found 58.2% (calc. 58.27%) Hydrogen: found 5.1 % (calc. 5.12%)
Chlorine: found 8.1% (calc. 8.19%). 20 The product has the X-ray powder
diffractogram shown in Figure 1, the differential thermodiagram shown in
Figure 2 and the IR spectrum shown in Figure 3. Preparation of CCDC
semihvdrochloride of the formula (VI) 25 Example 1 9.2 g of
7-chloro-8-cyano-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-3-quinoline
carboxylic acid are initially charged in a mixture of 30 ml of butanol, 18
ml of 30 N-methyl-pytrolidone and 4.85 g of Hunig base. The mixture is
heated to reflux, and 4.17 g of ( 1 S,6S)-2,8-diazabicyclo[4.3.0]nonane are
then added dropwise. After the   1 7 APP 2003 - 12 dropwise addition has
ended, stirring under reflux is continued for 3 hours and the mixture is
then allowed to cool to room temperature, and the solid is filtered off
with suction, washed with a total of 20 ml of butanol and dried in a vacuum
drying oven at from 60 to 70C until the weight remains constant. 5 This
gives 8.54 g of a beige solid which has the X-ray powder diffractogram
shown in Figure 4 and the differential thermodiagram shown in Figure 5.
Elemental analysis (calculated values for the CCDC semihydrochloride ) 10
Cz,Hz~ SCIo SFN4O3, molecular weight 414.658): Chlorine: found 4.2% (talc.
4.275%). Example 2 15 A mixture of 9.2 g of
7-chloro-8-cyano-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-3quinolinecarboxy
lic acid, 60 ml of butanol and 4.85 g of Hunig base is heated to reflux.
4.17 g of ( 1 S,6S)-2,8-diazabicyclo[4.3.0]nonane are added dropwise, and
the mixture is then stirred under reflux for 3 hours. The solid is filtered
off with suction at room temperature, washed with a total of 20 ml of
butanol and dried until the 20 weight remains constant. This gives l0.6 g
of a beige solid whose differential thermodiagram corresponds to that of
CCDC semihydrochloride of the formula (VI). Elemental analysis (calculated
values for the CCDC semihydrochloride CZ~HzZ,5C1p.5FN4O3, molecular weight
414.658):25 Carbon:found 60.55% (talc. 60.83%)Hydrogen:found 5.3% (talc.
5.23%)Chlorine:found 4.2% (talc. 4.275%)Nitrogen:found 13.5% (talc. 13.51
%)Oxygen:found 11.7% (talc. 11.58%). 



1 7 APR 2003 - 13 Example 3 A mixture of 4.6 g of
7-chloro-8-cyano-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-3quinolinecarboxy
lic acid, 15 ml of propanol, 9 ml of N-methyl-pyrrolidone and 5 2.42 g of
Hiinig base is heated to reflux. 2.08 g of
(1S,6S)-2,8-d~azabicyclo(4.3.0]nonane are added dropwise, and the mixture
is then stirred under reflux for 3 hours. The solid is filtered off with
suction at room temperature, washed with a total of 10 ml of propanol and
dried until the weight remains constant. This gives 4.6 g of a beige solid
whose differential thermodiagram corresponds to that of CCDC 10
semihydrochloride. Elemental analysis (calculated values for the CCDC
semihydrochloride C~,Hz~ sClo sFNa03, molecular weight 414.658): Chlorine:
found 4.3% (calc. 4.275%). 15 Example 4 A mixture of 4.6 g of
7-chloro-8-cyano-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-3quinolinecarboxy
lic acid, 15 ml of isopropanol, 9 ml of N-methyl-pyrrolidone and 20 2.42 g
of Hiinig base is heated to reflux. 2.08 g of
(1S,6S)-2,8-diazabicyclo[4.3.0]nonane are added dropwise, and the mrxture
is then stirred under reflux for 3 hours. The solid is filtered off with
suction at room temperature, washed with a total of 10 ml of isopropanol
and dried until the weight remains constant. This gives 5.3 g of a beige
solid. 25 Elemental analysis (calculated values for the CCDC
semihydrochloride C21H22.SC105~4~3~ molecular weight 414.658): Chlorine:
found 4.2% (calc. 4.275%).   1 7 APR 2003 - 14 Example 5 A mixture of 4.6 g
of
7-chloro-8-cyano-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-3quinolinecarboxy
lic acid, 15 ml of 2-butanol) 9 ml of N-methyl-pyrrolidone and 5 2.42 g of
Hiinig base is heated to reflux. 2.08 g of
(1S,6S)-2,8-diazabicyclo[4.3.0]nonane are added dropwise, and the mixture
is then stirred under reflux for 3 hours. The solid is filtered off with
suction at room temperature, washed with a 



total of 10 ml of 2-butanol and dried until the weight remains constant.
This gives 5.48 g of a beige solid whose differential thermodiagram
corresponds to that of 10 CCDC semihydrochloride of the formula (VI).
Elemental analysis (calculated values for the CCDC semihydrochloride
CZ~H>?SCIosFNa03, molecular weight 414.658): Chlorine: found 4.2% (calc.
4.275%). 15 Example 6 A mixture of 4.6 g of
7-chloro-8-cyano-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-3quinolinecarboxy
l~c acid, 15 ml of isobutanol, 9 ml of N-methyl-pyrrolidone and 20 2.42 g
of Hiinig base is heated to reflux. 2.08 g of
(15,6S}-2,8-diazabicyclo[4.3.0]nonane are added dropwise, and the mixture
is then stirred under reflux for 3 hours. The solid is filtered off with
suction at room temperature, washed with a total of 10 ml of isobutanol and
dried until the weight remains constant. This gives 4.99 g of a beige solid
whose differential thermodiagram corresponds to that of 25 CCDC
semihydrochloride of the formula (VI). Elemental analysis (calculated
values for the CCDC semihydrochloride Cz~Hz~.sClo.sFNa~3, molecular weight
414.658): Chlorine: found 4.2% (calc. 4.275%). 30   ~ 7 APR 2003 -15
Example 7 A mixture of 4.6 g of
7-chloro-8-cyano-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-3quinolinecarboxy
lic acid, 15 ml of tert-butanol, 9 ml of N-methyl-pyrrolidone and 5 2.42 g
of Hiini~ base is heated to reflux. 2.08 g of
(1S,6S)-2,8-diazabicyclo[4.3.0]nonane are added dropwise, and the mixture
is then stirred under reflux for 3 hours. The solid is filtered off with
suction at room temperature, washed with a total of 10 ml of hot
ten-butanol and dried until the weight remains constant. This gives 5.38 g
of a beige solid whose differential thermodiagram corresponds to that of ,i
10 CCDC semihydrochloride of the formula (VI). Elemental analysis
(calculated values for the CCDC semihydrochloride C2,H>?,sClo sFN403,
molecular weight 414.658): Chlorine: found 4.2% (calc. 4.275%). 



15 Example 8 A mixture of 4.6 g of
7-chloro-8-cyano-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-3quinolinecarboxy
lic acid, 15 ml of 1-pentanol, 9 ml of N-methyl-pyrrolidone and 20 2.42 g
of Hiinig base is heated to reflux. 2.08 g
(1S,6S)-2,8-diazabicyclo[4.3.0]nonane are added dropwise, and the mixture
is then stirred under reflux for 3 hours. The solid is filtered off with
suction at room temperature, washed with a total of 10 ml of 1-pentanol and
dried until the weight remains constant. This gives 3.0 g of a beige solid
whose differential thermodiagram corresponds to that of CCDC 25
semihydrochloride of the formula (VI). Elemental analysis (calculated
values for the CCDC semihydrochloride CZ~H~Z.sCIosFNa03, molecular weight
414.658): Chlorine: found 4.3% (calc. 4.275%). 30   1 7 APR 2003 - 16
Example 9 A mixture of 4.6 g of
7-chloro-8-cyano-1-cyclopropyl-6-f7uoro-1,4-dihydro-4-oxo-3quinolinecarboxy
lic acid, 15 ml of ethanol, 9 ml of N-methyl-pyrrolidone and 3.47 g 5 of
tributylamine is heated to reflux. 2.08 g of
(1S,6S)-2,8-diazabicyclo[4.3.0]nonane are added dropwise, and the mixture
is then stirred under reflux for 3 hours. The solid is filtered off with
suction at room temperature, washed with a total of 10 ml of ethanol and
dried until the weight remains constant. This gives 5.0 g of a beige solid
whose differential thermodiagram corresponds to that of CCDC
semihydrochloride 10 of the formula (VI). Elemental analysis (calculated
values for the CCDC semihydrochloride CZ, H2~ SCIp SF'N4~3, molecular
weight 414.658): Chlorine: found 4.2% (calc. 4.275%). 15 Example 10 A
mixture of 4.6 g of
7-chloro-8-cyano-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-3quinolinecarboxy
lic acid, 15 ml of ethanol) 9 ml of N-methyl-pyrrolidone and 2.16 g 20 of
N-ethylmorpholine is heated to reflux. 2.08 g of (1S,6S)-2,8-diazabicyclo
[4.3.0]nonane are added dropwise, and the mixture is then stirred under
reflux for 3 hours. The solid is filtered off with suction at room
temperature) washed with a 



total of 10 ml of ethanol and dried until the weight remains constant. This
gives 5.4 g of a beige solid. 25 Elemental analysis (calculated values for
the CCDC semihydrochloride CZiH2z SClo.s~a43~ molecular weight 414.658):
Chlorine: found 4.3% (calc. 4.275%). 30   1 7 APR 2003 - 17 Example 11 A
mixture of 4.6 g of
7-chloro-8-cyano-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-3quinolinecarboxy
lic acid, 15 ml of propanol, 9 ml of N,N-dimethylformamide and 5 2.42 g of
Hiinig base -is heated to reflux. 2.08 g of (1
S,6S)-2,8-diazabicyclo[4.3.0]nonane are added dropwise) and the mixture is
then stirred under reflux for 3 hours. The solid is filtered off with
suction at room temperature, washed with a total of 10 ml of propanol and
dried until the weight remains constant. This gives 4.4 g of a beige solid.
10 ,i Elemental analysis (calculated values for the CCDC semihydrochloride
C~,HZ~ 5C10.5~4~3~ molecular weight 414.658): Chlorine: found 4.2% (calc.
4.275%).   i 7 APP 2003 -IS Patent Claims 1. Semi-hydrochloride of
8-cyano-1-cyclopropyl-7(1S,6S-2,8-diazabicyclo[4.3.0]nonan-8-yl)-6 5
fluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid. 



2. Semi-hydrochloride of
8-cyano-1-cyclopropyl-7(1S,6S-2,8-diazabicyclo[4.3.0]nonan-8-yl)-6 10
fluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid (CCDC
semihydrochloride) accordingg to Claim 1, characterized in that it has an
X-ray powder diffractogram with the following reflection signals (2 theta)
of high and medium intensity (> 15 30o relative intensity):   1 7 APR 20G3
-19 2 A ( 2 Theta ) 5.86 6.90 7.26 8.98 9.35 10.13 10.68 10.97 12.41 13.67
14.57 14.89 15.73 16.07 16.47 16.87 17.78 18.91 19.81 20.04 20.62 20.75
20.93 21.46 21.74 22.92 25.36 25.71 26.98 27.58 28.24 30.61 3.
Semi-hydrochloride of
8-cyano-1-cyclopropyl-7(1S,6S-2,8-diazabicyclo[4.3.0]nonan-8-yl)-6fluoro-1,
4-dihydro-4-oxo-3-quinolinecarboxylic   1 7 APR 2003 -20 5 acid (CCDC
semihydrochloride), characterized in that it has an X-ray powder
diffractogram with the following reflection signals (2 theta) of high and
medium intensity (> 30o relative intensity): 2 8 ( 2 Theta ) 5.86 6.90 7.26
8.98 9.35 10.13 10.68 10.97 12.41 13.67 14.57 14.89 15.73 16.07 16.47 16.87
17.78 18.91 19.81 20.04 20.62 20.75 20.93 21.46 21.74 22.92 25.36 25.71
26.98 27.58 28.24   ? 7 APR 2003 -21 30.61 and a melting point, determined
by DTA, of from 278C to 280C. 



5 4. CCDC semihydrochloride according to Claim 1 or 2, obtainable by
reacting
7-halogeno-8-cyano-1cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-3quinolinecarbox
ylic acid of the formula (II) H Ha 10 in which U Hal represents chlorine,
15 (II), and (1S,6S-2,8-diazabicyclo[4.3.0)nonane of the formula (III) H N
H `N-H (III) , H 20 if appropriate in the presence of a base, in one of the
following diluents or diluent mixtures: a) aliphatic alcohols having at
least four 25 carbon atoms,    - i 7 APR 2003 -22 b) mixture of aliphatic
alcohols having at least three carbon atoms with the diluent
Nmethylpyrrolidone, 5 c) mixture of propanol and N,N-dimethylformamide, or
d) mixture of ethanol with N-methyl-pyrrolidone 10 with added
tripropylamine, tributylamine, N ethylmorpholine, N-propylmorpholine and/or
Nbutylmorpholine base. 



5. Process for preparing CCDC semihydrochloride 15 according to any of
Claims 1 to 4, characterized in that
7-halogeno-8-cyano-1-cyclopropyl-6-fluoro1,4-dihydro-4-oxo-3-quinolinecarbo
xylic acid of the formula (II) 2H Ha 20 in which (Ir), Hal represents
chlorine 25 and (1S,6S-2,8-diazabicyclo[4.3.0)nonane of the formula (III) H
N H \N-H ( I I I ) 1 H    1 7 APR 2003 -23 are reacted if appropriate in
the presence of a base in one of the following diluents or diluent
mixtures: 5 a) aliphatic alcohols having at least four carbon atoms, b)
mixture of aliphatic alcohols having at least 10 three carbon atoms with
the diluent N methylpyrrolidone, c) mixture of propanol and
N,N-dimethylformamide) 15 or d) mixture of ethanol with
N-methyl-pyrrolidone with added tripropylamine, tributylamine,
Nethylmorpholine, N-propylmorpholine and/or N 



20 butylmorpholine base. 6. Process for preparing CCDC semihydrochloride
according to Claim 5) characterized in that the diluent used is an
aliphatic alcohol having at 25 least 4 carbon atoms or that an aliphatic
alcohol having at least two carbon atoms is used as component of a diluent
mixture. 7. Process for preparing CCDC semihydrochloride 30 according to
Claim 5, characterized in that, if an aliphatic alcohol having at least 3
carbon atoms is used as component of a diluent mixture, Nmethyl-pyrrolidone
is simultaneously employed as a further diluent in a ratio of from 1 to 1
to 35 3 to 1. 8. Process for preparing CCDC semihydrochloride according to
Claim 6, characterized in that, if   i 7 APR 2003 -24 propanol is used as
component of a diluent mixture, N,N-dimethylformamide is simultaneously
employed as further diluent in a ratio of from 1 to 1 to 3 to 1. 5 9.
Medicament, characterized in that it comprises, in addition to customary
auxiliaries and excipients, CCDC semihydrochloride according to any of
Claims 1 to 4. 10 10. Use of CCDC semihydrochloride according to any of
Claims 1 to 4 for preparing medicaments. 11. CCDC semihydrochloride
according to any of Claims 15 1 to 4 for use in antibacterial compositions.
.A?.A.Al.AF.A&53R .AL.A_.AFL.A,_.Al2.A.AfE .A{.AL.ALr.Ayh3.ALl%.A.A.A.AS(l
.A9.Al.A{%l:5545 5C
(#.#.???~~??~~~???~???~~~??>?~~???>>?>|>|>>>>>>>>>>>?>>>>>>>>??|>|>??????px
0???????????????????????????????????????p??xxx|?|?||x|?x??>x?~x~xx?|xx|8x?|
|xx?xxx|x|p|p~x~px>x?x?||?????~~~~>|>|?<<<||||<>>???>?|s:9d945 d9C
(#.#.????~~???~~????~??>??~~~?????>|||??||~~?|?????|<<>~~???0??0~??????????
?????????????????????????????????????????????????~p8???????~??~~|??x?p??|?>
|?>|?>~?>~~?~~~?~????~???~?>??~?~?~?~?~?~?~?~?~?~?~?>?>?>?~?~?~?~?~?~?~?~?~
?~????????????~?~?~???~?>?>?????????>?>?~?~?~?~?>??|||||||?V:m[++45 +C
(#.#.x???~??~??~?????8<~>~?~??~>??>?~>~>|>|>>>>>~>~>~>~>~>>~><~>|~|?~|?~~?~
~?~??~?~?~?~?~?~>~?~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~>>>><<???>~|?????
?????????????????>>>>>>>>>>>>~>?>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>?>?>?>??
>?>?>?>?>?>?>?>????????>>>>>???????????????????????????????????????????????
???????????????????????????????~<?????~~~~~~~>>>>>>>>>>>>???>>>>>>>>>>>>???
?>>????>>>???????????????~~~>>>>>~~~~??:'ge[&[(45 &[C
((((#.#.>cx|||~~?~?~~|~||||~~`p~??????~~~~~~~~~~~~~~~|~?<??????~?~~?|~?????
???~~~~~~~????~??~~??0??|????~~~?~??~?>>?<~<><~~<?~|<?~<~<??~<~<~~<~>>>>>~?
8>~?|>??|>>>>?>?><<~????~~||||x|0|||8~~~?~~~~>>>>?>?>~<>|<<<|`||||||<<<<<><
><?>|><><>8>?>??><?><?>~?>|>>|>||>||>|>|>|>|>?|?>?|>?|>>|><|???|??|?~x|?~|p
??|?|?|???|???|???|?`><0????~~~?|??|????????????????<?<>?>?>?>>>?>>><<>>???
?>>>>>>>>>>>><?????????????????|>????????<x?<<x?<0?<||||?|~~??|<~|??>|?|?||
??|??>?>>>?||||||>|>|~~~??c?pxx???????????D]:s.F.q45 F.C
qq(q#.#.|?????~??||~?8|||||||||||||||||<<>>>>>~~~>>~~>>>>>>>>>>p>>>>>?8>?<>
<><><><><><><><><>>>>>?>?>>?|>x>||?|||?||?|||?|??|||?||?8????????????????~>
x>x<x<x<x<x<|x<>|><>|<>|<>x>>xx~>xx~x|>x|>x|>xx>|x>|x>|x>|x>|x><x><8><8><<x
|<x<x|<<|<<|<<|<<|<<x|<<x|<<|<<|<x<x|<x<x|<x<|>x<|>x<x<>x>x<>x>x<<x>x<<x>x|
<x>x<>x>x|>x>x|>x>x|>x>x|>x>x<>x>x|>x>x|>x>x|>x>x<>x>x<>x>x<>x>x<>x>x<>x>x<
|>x<|x<|x<|x<>|x<>xx<>xx<>xx<>xx<>xx<>|x<>|x<>|x<>|x<>|x~<|0<<<8?<x<|>|>|??
???????????????>?<??????????????|??|<>>??<?<|><8><>|><|<|<<<|<><<?<<<<<<<<<
>>>>>>~~~><<>>||<<<<<<<<<<<<<<<<<<<<<<<<x<p8????Dk:95F545 



F5C
(#.#.???~??|~???>||~>???~x~~>????>?|~?~|>~||~>|?|>>||>||||>>xxx>x>x|<x|?x~?
x??xxxxxxp??<|x??><????x??????????????????????????????>>>>>>>>>>|||||||||||
|||||||||||||||<<<<<<<<<<<<<<<>>>>|||<<||x???????????????????????????~~???~
??>?>>???>><<?<<<>>>>>~>~??p?>|||||<<<||x|??%2Bpty|!]j{vqlgb]X]ca]ca]ca]ca]
ca]ca]caU]c a]c
a]ca]cRaD]cRa]cRa]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]caU]ca]ca]caU]
ca jeh %48:D_ci~_
*.|v:=?~ytoje`[V]ca]ca]ca]ca]ca]ca]ca]ca]ca]caD]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca!?HRV1267;
=H]ju*.0|wrlga\Wje`[V]]ca]ca]c^a]ca]c^a]ca]ca]ca]ca]ca]caD]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]caDo]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
P?RG`\-:zo}wrmhc^Y]]]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!39 ^
!N"["_""###@$C$$9%C%F%%N&m&'T'Z'((&(}xsnid_Z]]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!&(o
(())
)))1)g))+d++,S,,(-~---..\../\/i/o/00:11}xsnid_Znid_Z]]]]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]c^a]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]c^a]ca]caU]ca]ca]ca
]ca]ca 11+4p44b5o5u557q8t8~8::::#;0;6;@;
<+==A>D>N>?@TAZAgAlA}wrmhc^Ynid_Z]]]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]c^
a]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]c^a]ca]ca]caU]ca]ca]ca]c^a
lAvACdCCDDDFGGGGGG^IJJiJwJJJJJKbLLLLgMmMzMM|wrmhc^Ynid_Z]]]ca]ca]ca]ca]ca]c
a]ca]ca]ca]c^a]ca]ca]caU]ca]ca]ca]ca]ca]c^a]ca]caU]ca]ca]ca]ca]c^a]ca]ca]ca
]ca]ca]c^a
MM$OOOP0P=PBPPPPTRaRfRvR+S1SSSSSTTVU\U_UlUqUwUUpVrVxV|wrmhc^Ynid_Z]]]ca]ca]
ca]ca]ca]ca]ca]ca]c^a]ca]c^a]ca]ca]ca]ca]ca]c^a]ca]c^a]ca]ca]ca]ca]c^a]ca]c
a]ca]ca]ca]ca]ca]c^a
xVVVVVVVVVV[WWWWWWXNXQXXYYYYYYY<ZBZQZSZUZVZzupke`Xnid_Z]]D]ca]caU]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caD}]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca
VZZZgZlZ[[[[[\k]^_____U`X``aYY<ZBZQZSZUZVZzupke`Xnid_Z]]D]ca]caU]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca2bC&lS 10%&'()-!~`"10%&'()-10%&'()-My10%&'()-9z10%&'()-
L10%&'()-Bz[9!`$#10%&'()-3$`10%&'()-!36`10%&'()-@!$
`10%&'()-@!n#10%&'()-rH@#10%&'()-Bpty|cD!`910%&'()-s6M10%&'()-s610%&'()-$/l
10%&'()--10%&'()- `$#10%S&'()-3`A!`9F10%<&'()-!`10%&'()- 10%&'()- 10 10
10yl+10%&'()-#<10%&'()-!]`A`A!`M10%<&'()- y'10%Z&'()- .y'10%"
"&'()-f`10%<&'()- 10%<&'()-`10%<&'()-]jehaB`A!`&S
10%<&'()-!Qy"#10%<<&'()-9!@ 10%<&'()-S 10%<&'()-fF#10%<&'()-`'l10%<&'()-
"#$%48{Y:!LF10%O&'()-!&+10%OO&'()- 10< 10<
10<0@10%<&'()-!`'&10%<<&'()-!4'&10%<<&'()-8:D_cia?{Y:!!`yY&10%OO&'()-$y10%O
&'()-Z10%O&'()-f10%O&'()-!@S10%OO&'()-l&10%O&'()-~_
}[9{Y:![1#10%bObO&'()-!S$-10%&'()-3 !(S$-10%/R/R&'()-3 !Q@ f
10%OO&'()-y10%O&'()-Lf 10%O&'()-_ *.|uV7s`10%M&'()-`10%M&'()-3(F10%M&'()-3
10OO 10OO
10OO10%OO&'()-)!dy6#10%OO&'()-F|v:=?^?uV710%M&'()-!10%&'()-F&10%M&'()-@
10%M&'()-!@#10%99&'()-@ 10%M&'()-?HRVa?uV7!9(f&10%&'()-&10%M&'()-#@
10%M&'()-y$FG10%M&'()-10%M&'()- 



!#y10%88&'()-134567{peF!9(3l10%"&'()-  10M 10M
10M`m10%M&'()-0g10%M&'()-y/#10%M&'()-&* 10%M&'()-7;
=HaBpeF!&`10%"&'()-!&f#10%""&'()- &@ 10%"&'()-" t10%"&'()- `@  10%"&'()-
310%"&'()-eF!S)q10%G&'()- 10%G&'()-L 10" 10" 10"'10%"&'()-g 10%"&'()-@
10%"&'()-]jz0dEeF!`2@#10%G&'()-0 s10%GR&'()-s$ s10%GH&'()-s$&10%G&'()-`ly
10%G&'()- 10%G&'()-bC!@lf 10%&'()-10%&'()-,910%&'()-M`(l10%&'()- 10G 10G
10GL4 10%G&'()-P?Ra?bC!y-&10%&'()- S@ 10%&'()-SS 10%&'()-!fy@#10%vv&'()-SS
10%&'()-SS 10%&'()-G`\dEbC!S3"310%&'()-S - 10%&'()-#10%&'()-S@@
10%&'()-S10%&'()-SL@ 10%&'()--:dEbC!S/#10%&'()-@-S
10%&'()-S`*10%&'()-@l(S&10%&'()-4'#10%&'()-Sl%@
10%&'()-:z}~bC!310%&'()-l(10%&'()-FM10%m&'()-` 10 10 10710%&'()-@0@
10%&'()-o3dEbC!F10%&'()-y10%&'()-@-#10%&'()-S 10%&'()-y910%&'()-S
10%&'()-39 aBbC!@'#10%&'()-#f10%&'()-y @ 10%&'()-f10%&'()-!?- 10%{{&'()-Ff
10%&'()- ^  !K"L"M"N"["}oaS4Y(10%&'()-  10 10
10!s,F4#10%&'()-3!i@@/#10%##&'()-L*@ 10%&'()-(-&10%&'()- 



["_""###@$aBaS4Y(y S 10%&'()-!,@#10%&'()-y 10%&'()-g 10%&'()- ylg 10%&'()-
10%&'()-@$C$$9%C%F%%aBaS4Y(fS S 10%&'()-,10%&'()-f@M10%&'()-y`S 10%&'()-yS
10%&'()-y!t10%tt&'()- %N&m&'T'Z'(}^?aS4Y(S 4f 10%&'()-S010%&'()-+#10%&'()-
!s+#10%GG&'()- ,Y(10%&'()- !dF%#10%&'()-(((((&(o(()bCY(F10%'o&'()-S
10%'o&'()-10%'o&'()-Y(l10%'o&'()- 10 10 10710%&'()-))) ))))1)g)bCY(9
10%5&'()- 9Y:10%5&'()-10%5&'()-(10%5&'()- 10'o 10'o
10'ofs10%'o&'()-g))+d++,S,dEbCY(9`:10%5&'()-9S 10%5&'()-9g
10%5&'()-LlT&10%5&'()-49z 10%5&'()-`@#10%5&'()-S,,,(-~---bCbCY(&
.10%5&'()-&*10%5&'()- 'f&10%
&'()-&!F10%5&'()-&!F10%p&'()-Y#10%5&'()--..\../Y/Z/[/dE:/ 105 105&9S
10%5&'()-8#10%5&'()-&s6f 10%5&'()-&4S
10%5&'()-&l1Z10%5&'()-/10%5&'()-[/\/i/o/00:11xY7/ 10!&10%&'()-3@
10%&'()-`10%&'()-S 10%&'()-310%&'()-(10%&'()- 1051113+4p44|]>7/
10!@F.#10%&'()-:, 10%&'()-!>ff&10%&'()- !Cff&10%&'()- 3Y10%&'()-
&10%&'()-344444444w]>/
10!@F.#10%&'()-:@F.#10%&'()-:#@F.#10%&'()-:0@F.#10%&'()-:#@F.#10%&'()-:4445
558595}^F/
10!#@F.#10%&'()-:@F.#10%&'()-:#@F.#10%&'()-:@F.#10%&'()-:#95A5]5^5_5`5a5b5o
5tS 10!# f'10%)&'()- 10 



10 10@F.#10%&'()-:#&@F.#10%&'()-:)@F.#10%&'()-:o5u5567L8q8|[:tS 10! fS
10%L&'()-3 fS 10%)&'()-3  g&10%)&'()-#  g&10%)&'()- fZ10%)&'()-
f&310%)&'()-q8t8~8!9:::|[:tS 10! fS@/10%)&'()- f+S 10%)&'()- #&10%)&'()-#
#&10%")"&'()- fy Z10%)&'()- fy10%)&'()-:: ;!;";#;0;6;@;vU4 10 fm10%k)&'()-
f9l10%k)&'()- fs'm10%k)&'()-10L10L10L f0f 10%L&'()-F f0f 10%)&'()-F@;
;<+==>A>|[:vU4 10 f f@ 10% &'()-3f f@ 10%k)&'()-3f H9&10%k)&'()- fl@
10%k)&'()- N-#10%uk)u&'()- I-#10%pk)p&'()-A>D>N>>?@@|[:vU4 10 f
f,#10%&'()-3f ,#10%k)&'()-3f #S&10%k)&'()- #S&10%k)&'()- f Z10%k)&'()-
f10%k)&'()-@/ATAWAXAYAZAgAlAvU4 10 f310%(&'()- f0(m10%(&'()-10k)10k)10k)
f710%k)&'()- f2- 10% &'()-F f2- 10%k)&'()-FlAvABCdCC`D|[:vU4 10 f f`f
10%(&'()-3f fS&10%(&'()- fsFS 10%(&'()- D" @#10%(&'()- D @#10%(&'()-
fsF10%(&'()-`DDDD4EFF|[:vU4 10 f L#g&10%<&'()-sf L#g&10%6(6&'()-s
L#g&10%6(6&'()-s f`y Y10%(&'()- f&10%(&'()- f`f 10%o&'()-3FnGGGGGGGGvU4 10
f& 10%)&'()- f'310%)&'()-10(10(10( f710%(&'()- f`2S 10%x&'()-3 f`2S
10%(&'()-3GG\H^IJJJ|[:vU4 10 f f@ 10%)&'()-4f ? 10%)&'()-F f3@ 10%)&'()- \
@#10%)&'()- R @#10%)&'()- fZ10%)&'()-JJJJkKKbL|[:vU4 10 f y(&10%M)M&'()-f
ff##10%)&'()-F f##10%`)`&'()-F ff 10%)&'()- fy10%)&'()- f@
10%m&'()-4bLLLLBMgMjMkM|[:-410)f fS710%)&'()-f f0S 10%c&'()-F f0S
10%)&'()-F fS,/10%)&'()- f-10%)&'()- f+@ 10%)&'()-kMlMmMzMMM,N$ObA410)f f
f& @#10%(&'()- a& 



@#10%(&'()- f10%(&'()- fL 10%(&'()-
fl(10%(&'()-10)10)$OOOP-P.P/P0P=P|obU410 f`'10%'&'()-101010 f9- 10%&'()-
f9- 10%(&'()-  fLM10%(&'()-Y f3@ 10%(&'()-=PBPPPPPCQ5R|[:bU410 f ``
"10%&'&&'()-  ` "10%['[&'()-  2Bfs!10%%&'()- gfs!10%'&'()- fm10%'&'()-
fF10%'&'()-5RQRRRSRTRaRfRvR1SvU410 f,Q10%`&'()-, f0M10%#&'()- fY10%$&'()-
f&10%$&'()-10>10>10> f` "10%>&'()- 1SSSSSSSSTvU410 f 10%~&&'()-S
f`10%~&&'()- fl10%~&&'()- f'10%~&&'()-10$10$10$
19(510%$&'()-TT\U]U^U_UlUqUwUvU410 g010%!&'()-m fl10%&&'()- f&lm10%&&'()-
10[!10[!10[! g`10%[!&'()-:- 10%6%%6&'()-:-wUUpVrVxVVV|[:vU410 g f
10%&&'()-f S10%f$f&'()-Lf fS10%&&'()-L f10%&&'()- )F!10%&&'()- f 3
10%&&'()--VVVVVVV|[:vU410 g I` %10%9&'()-f P %10%33&'()-f f %10%&&'()-
f!g10%&&'()- fS#10%&&'()- f F" 10%&&'()-VV[WWWWWWWsfY810  f0*10%+&'()- -10&
10&10&y9s10%&&'()- f@Sf5F"10%&&'()-@ f  110%&&'()-@
fS/10%&&'()-WWXNXQXXX|[:fY810    `F"10% + &'()-- ftF"10%+&'()-- fl
10%+&'()- f 10%+&'()- I&Y 310%+&'()- fl10%+&'()-XXYYYYYY|[:fY810   f
&f10%+&'()- S&:10%AX)A&'()-M f,S&:10%+&'()-M fy@#10%+&'()- `Y"10%K+K&'()-M
fY"10%+&'()-MYYY<ZBZSZUZ|[:fY810   Wl 110% : &'()- :0l 



110% ! &'()- l 110%w&'()- fl 110%+&'()- f90 10%+&'()- fl .
10%+&'()-UZWZXZYZZZgZlZZ[yX710  )As!10%c~&c&'()- s!10%Y~&Y&'()-
fYl10%~&&'()- fs'lm10%~&&'()-10 : 10 : 10 : @!910% :
&'()-[m[[[[B\[\|[:yX710   f`3"10%&'()-  93"10%~&&'()- f`10%~&&'()-
f,&10%~&&'()-1  ` "10%c&'()- fN
"10%~&&'()-[\\k]]^^___|[NA41010k~&k10k~&k10k~&k 1>S910%k~&k&'()-S
fa`.F"10%~&&'()-L f.F"10%~&&'()-L1 `$3"10%~&&'()-
?$3"10%~&&'()-_____U`X`|[:NA41010 f 10%`>'`&'()- 1>S10%+>'+&'()-
f`10%`>'`&'()- fl  10%`>'`&'()-1 flY10%`>'`&'()-
f`'10%`>'`&'()-X``a|[:NA41010 f 10%`>'`&'()- 1>S10%+>'+&'()- f`10%`>'`&'()-
fl  10%`>'`&'()-1 fZ"10%`>'`&'()-@ ,>s10%&>'&&'()-@ Normal" "Heading 13]c"
"Heading 23]c" "Heading 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c"
"Heading 73]c" "Heading 83]c" "Heading 93]c"A "Default Paragraph Font$5M%
&[,a2"8Y>DlJ/MSOP^RTYW\^bdfhjlnprtvxz|~j?&(1lAMxVVZaB]8_ 



|?7:3 ["@$%()g)S,-[/14495o5q8:@;
A>@lA`DFGJbLkM$O=P5R1STwUVVWXYUZ[[\_X`a6Times New RomanArialCourier New"h
Root EntryWordDocument|   !"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~ 


