. e3eg) ~Fb6( T| BYQWI 31077 1 vvi W PCT/ EP99/ 08778 1 7 APR1’57(5fd§1’99’037778
Seni - hydr ochl ori de of 17 APR 2003
‘8- cyano- 1-cycl opropyl - 7- (1S. 6S- 2, i? di az Olnonan-8-vl)-6-fl uoro-
1, 4, di hydr o- 4- oxo- 3- qui nol i necar boxvlic MH w @ resent invention
relates to a sem - hydrochl ori de of 8-cyano-1-C opyI 7 (1
S, 6S- 2, 8-di azabi cycl o[ 4. 3. 0] nonan- 8-yl ) - 6- quoro 1, 4-di hydr o- 4- oxo- 3- qui nol
i necar boxyl i CS’éﬁll
conposi tions
8- Cyano- 1- cyclnopa 1)-6- uh‘iofi -di bzeny-3-yialmllihecarBbralitedatid- vyl ) 6-f 1 uoro- 1
, 4- di hydr o- 4- oxo- 3- qui nol 1 necarboxylic acid of the formula (I) is to be 10
referred to as CCDC hereinbelow. OF ~ COOHHHN~N~ ~NCNH (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-hal ogeno-8-cyano-1-cycl opropyl - 6-fl uoro-1, 4-di hydr o- 4- oxo
3- qui nol sncar px Yréen@fiven®dn td1ged @ AWetnihiylinocM3tidé BY 8- (%an-fl d/yﬁldg‘)FbﬂylﬂW
represents fluorine or, preferably, represents chl ori ne

(1S5,6S-2,8- dlazablcyclo[4 3.0]nonan-8-yl)-6-fluoro-1,4-dihydro-4- oxo 3- qumolme-

carboxylic acid, to processes for its preparation and to antibacterial compositions

comprising it. 8-Cyano-1-cyclopropyl-7-(15,6S-2,8-diazabicyclo[4.3.0]nonan-8-yl)-

6-fluoro-1,4-dihydro-4-ox0-3-quinolinecarboxylic acid of the formula (I) is to be
) 10 referred to as CCDC hereinbelow.

CCDC is known from DE-A 19 633 805 or PCT Appl.-No. 97 903 260.4. 1t is
15 prepared by reacting 7-halogeno-8-cyano-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-

) 3-quinolincarboxylic acid of the formula (IT)

Hal N (I,

20 in which

Hal  represents fluorine or, preferably, represents chlorine

Hﬂﬂllﬂﬂﬂﬂﬂl(!lHﬂ!HUHNNHI

*GONONI*



-2 wth (1S, 6S)-2, 8-di azabi cycl o[ 4. 3. 0] nonane of the formula (111) B7HPR 2603
'NNHHIiIn the presence of an auxjlijary base in a suitable solvent. 7 7 APR
* 2003 10 CCDC of the forrmula (1) can be used to prepare solutions in water
of about 0.0210 strength (wWw) . For pracigical applications (solutions for
injections or oral admnistration fornms), this solubility is insufficient.
Many ot her qui nol onecarboxylic acids are known to be used for formnul ations
in the formof certain salts. Salts which are suitable for this purpose
are, on the one hand) netal salts of quinol onecarboxylic 15 acid (for
exanpl e al kalyiyret al carboxyl ates) and) on the other hand, acid addition
products (protonation of basic centres in the am ne radical of the
substituted qui nol onecarboxylic acids). Acid addition products which are

frequently us re,. for ae | e, nes tes, to ates and
hydr ochl or i déggﬁﬁw-g#o%ma&rqye@ﬂgaﬁ%@mp&@a?@ﬂ%aﬁg particularly sinple
manner, ct hey are pharnaceutically acceptable and they have 20 consi derably
better Solubilities than the neutral conmpounds. The CCDC hydrochl ori de of
the formula (1V) 1 7 APR 200? fH-3 FHH~N"His known from WO 97/31001.
HCI

N

N—H (1IT)

in the presence of an auxiliary base in a suitable solvent.

10 CCDC of the formula (I) can be used to prepare solutions in water of about 0.02%
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
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)



(I'V) 51t can be characterized by its X-ray powder diffractogram b 7
differential ' thernoanalysis (DTA) and by its infrared spectrum (IR 3( ﬁpﬁeZUUH
* X-ray powder diffractogramhas the reflection signals (2 theta) of high and
mediumintensity (> 30%relative intensity) shown in Table 1. 10 Table 1:

X- Ray powder diffractogram of CCDC hydrochl oride of the forrmula (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)n4is also shown in Figure 1. The
mel ting point, determned by DTA, of CCDdjhydrochloride of the formula (1V)
is from305C to 307C (with decomRosiil - cCOjH f erential thernodi agram
is 20 shown in Figure 2. 77 AW J03 - The I R spectrum of CCDC
hydrochl oride of the fqgnulg (1V) n Fig. 3. CCDC hyd{%hl ori de of
the formula (1V) can be whi ch e 5 known tn’principle.

Thus, it is possible, foMN"exanple, x a soPi¥on of ccDC of the
formula (1) in water wi{h a r quNvaI nt of HJ and to evaporate the
solution to dryness. An med hod con s in hydrol yzi ng et hyl

8- cyano- 1-cycl opropyl -7( 1
S, 6S- 2, 8-di azabi cycl o[ 4. 3. 0] nonan- 8-yl )-6-fl uoro-1, 4-di hydr o- 4- oxo- 3- qui nol
i ne carboxylate of the formula (V) 10 F HH ~N H CO2CH2CH3 (V)

is known from WO 97/31001.

5 It can be characterized by its X-ray powder diffractogram, by differential

S

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
Iv)

20 (2theta)
6.70
13.11
15.63
25.69
25.90

Y

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 305°C to 307°C (with decomposition). The differential thermodiagram is

20 shown in Figure 2.



i n ggueous hydrochloric acid and to isolate the precipitated CCDC 77APR7m?
-hydrochl oride of the formula (1V). 15 CCDC hydrochl oride of the fornula

(1'V) can be used to prepare a solution in water of a strength of
approximately 2.8% (ww). Thus it is noreyreadily water-soluble than CCDC

of the fornmula (1), but not to an extent which is desirable for all
formul ati ons. 20 According to the invention, it has been found that,
surprisingly, the CCDC sem hydrochloride of the formula (VI) -5 2 x HC
(M) has a particularly high solubility in water. CCDC sem hydrochl ori de of

the formula ( r I ‘@"?3,1 r i a
strength of ’gﬂﬁ)]%lcvﬁ\%t?ﬁgﬁ%lﬁ@h %’?’?@Rﬂg?:gt){rﬁ %8@}5 Qr ik é’g}ag}r{y '3[ l'ine
CCDC sem hydrochl oride of the fornula (VI) which is, inter alia,

characterized in that it has an X-ray powder di ffracto%yamwith t he
reflection m%@pshrﬁm@hlghd"aﬁﬁ theefiromya (Varranthe prepa@edobyemathiode whighearsi t y)

given i y Tablkno%vn in pnnmple ﬂlus 1ﬁs pos§1§le f%r example, to admix a solution of CCDC of
the formula (I) in water with a molar equivalent of HCI and to evaporate the solution
to dryness. Another method consists in hydrolyzing ethyl 8-cyano-1-cyclopropyl-7-
(1S,6S-2,8-diazabicyclo[4.3.0]nonan-8-yl)-6-fluoro-1,4-dihydro-4-0x0-3-quinoline-

carboxylate of the formula (V)

) 10
H\J H (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 all formulations.

20 According to the invention, it has been found that, surprisingly, the CCDC

semihydrochloride of the formula (VI)



Table.2: X-Ray powder diffractogram of CCDC semi hydrochloride of the 17 APR 7))
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 25.7%1526.98 27.58 28.24 30.61 5 The
X-ray powder diffractogram of CCDC sem hydrochl oride of the, formula (V)
is shown in Figure 4. 1 7 APR 2003 -7_ The CCDC sem hydrochl ori de of the
formula (VM) is furthernore characterized in that it has a nelting point,
determ ned by differential/ thernoanal ysis, of,yfrom 278§ to 280C. The
correspondi ng differenti t hernodi agramis sfjown in Figure 5. 5 The CCDC
sem hydrochl oride of thefformula (VIF_aceQrdiRg taCOMe i\nvention is
furthernore characterizefd in that it hf inflared spectrum neasured in
KBr, as shown in Figure p. ¢CDG seni hy | ori §e of the] formula (V1) of an
undeterm ned crystal formcan gredMy processes known in v
principle, for exanple by a tion!of CCDC of| fori{l a (If B

water with half a nolar équfval e of HC¥NandAevaporatifg the solution to
dryness. Likewi se, it is Ypossibl/e v princi to adm x/ such anmounts of
CCDC of the formula 15 (1IN and CCDC hydrochloride of thg fornula (N) in a
nolar ratio of one to one in water such that the total concentration
remai ns | ess than 20% The resulting solution can subsequently be
evaporated to dryness.

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).

The invention accordingly provides crystalline CCDC semihydrochloride of the
formula (VD) 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



Moreaver, it has been found according to the invention that, surprisindlAAPR 2004
a CCDC 20 sem hydrochloride of the fornmula (VI) which is characterized by

the X-ray powder | diffractogram shown above and the differenti al

t her nodi agr am shown above can be prepared-di-rectly. The present invention
therefore furthernore provides the CCDC sem hydrochl oride 25 of the formula
(VI) which is characterized in that 7-hal ogeno-8-cyano-1-cycl opropyl

O or - L b SO 4 Rkl BLAG! SRREALHRNY o OB sBhirhBRChRHIY| & thd )

i n which hal ogen T€presents’fiuorine or, preferably,” represents chlorine,

is reacted with (1S, 6S) -famuldi(tpabi cycl o[ 4. 3. 0] nonane of the fornmula (1B)

if appropriate in the presence of a base) in one of the follow ng diluents

or diluent m xtures: 30 . 4 17 APR 2003 - a) aliphatic al cohols having

at |east four carbon atons, such as,—#e+—e*aﬁ§+e7 but anol , i sobutanol,
2-butanol, tert-butanol, 1-pentanol, 8 (Zitketaye of aliphatic al cohols

having at |east three carbon atons sut8bas, for 5 exanple, propanol,

i sopropanol, butanol, isobutanol, 2-bug@nol, tert-butanol or 1-pentanol,

with the polar aprotic solvent N nethyp@yrrolidone, c) m xture of propanol

and N, N-di net hyl formam de, 10 or d) ngggure of ethanol wth

N-met hyl - pyrrolidone with added tertiggy am ne base, such as, for exanple,
tripropylam ne, tributylam ne, N—ethﬁr phol i ne, Npropyl nor phol i ne and/ or
N-butyl norpholine. 15 In the preferred 'fgreparation variants with a diluent
m xture according to b) or c), the mXxr ratiois froml:1 to 3:1 and, in

particularly preferred errbodirrents,f124 1:1to 2:1.
) 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
j 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.



20 Suitable bases according to the preparation variants with the dil ubhtAER 2003
‘and the diluent j m xtures according to a) to c) are tertiary am nes, such

" as, triethylanine, tripropylanmine, ethyl-diisopropylanine (Hinig base),

tri butyl am ne, N-ethyl norpholine, N propyl-norpholine and N butyl norphol i ne.

25 In the preparation variants a) to d), preference is given to those

enbodi nents where an excess of (1S, 6S)-2,8-diazabicycl o[ 4. 3. 0] nonane of the

formila (111 @ei ECHTP SRR 1 EERAILRY a{simﬂhﬁg@g@% iage?iéa @) to

d), preferab rom ase, particularly era roml.1to

1.5 nol of hase hay £ nredgrgoysak, determdke boidiffdient30 tleompanaigis, bf from 278PCAPP
2003 -9 The reaction in the preparation variants according_to a) to d) is
carried out 'a288iGoBprerespondingdiffereptialdherajogiagrang issshewa in E19%¢ ween 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 tenperatures

bet weenp 0C apd ref er . pe a C. Prefera romlto
2 mol, rgpar t ?@U’I §g~1%‘c 6?’5‘1‘%@%5%%&\‘&%0%%%& 8%%% m?a%g?rd{ Oet%cglﬁpg'h%&foe I {pl ) are
enpl oyed perfurthérenaoé chivacteorqsboumtdhay itiRas anOintaRd spestivny.dmeasuiresk indéBofast he
formul a (VI)hB(vﬁ% { 7 gs out of the reaction m xture and can be filtered
of f wth suctron. solid which has been filtered off with suction can,
if appropriate, be purified by washing with the al cohol used in the
reactron. 15 The starting materials of the fornulae (11) and (BI) for

preparing CEOCDarenkiivitbchisdde dPithé folRula3¥ 1865gn urdeigtmiedichystl 6ot @nitde of
the formula (VI) is highly active agai nst Pat hogeni ¢ 20 bacteria in the
anea o0 humdtierired, By drossssey kposincinnianciple stop ey a@pler &y admixiag asokgiopedfponds

to that onfQ@E - 0 i hifac L e n CORT L2l e
crystal nodifi cgtgﬁgﬁé‘%?#Wﬂ%}”g‘émagﬁ %‘ggg%gh&%fﬁ semé%ﬁé SC gdrdl(nge wer e
obt ai ned usithgsélufidn to dighdssssi on diffractoneter STADI-P with
| ocation-sensitive detector (PSD2) from
Likewise, it is possible in principle to admix such amounts of CCDC of the formula
15 (I) and CCDC hydrochloride of the formula (IV) 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
) 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
(1S5,6S)-2,8-diazabicyclo[4.3.0lnonane of the formula (I), if appropriate in the
presence of a base, in one of the following diluents or diluent mixtures:

30



Stoe., The nelting point of the differential thernoanal ysis was obtained
using the DSC 820 unit from Mettler-Tol edo. The sanple was heated in % hdPR 2003
“air in an alumniumcrucible 30 using 20 K/ m n. 1 7 fiPR 2003 The IR
spectrum was recorded in KBr using the FH& 60 A unit from Biorad. The
exanples belowillustrate the invention without Iimting it. The

di l uent s/ base systens described in the exanples below are particularly

preferred. 5, 1 £ARR 100 olslmﬁfﬁgaggegh;%gf %g@gg:a%xﬁg,%@ﬁ%,iﬂﬂe%m&}%?c

hydr ochl ori dé&’ o ornul a™(

8- cyano- 1- cycl opr epaholl isobfiafish; 2-bGtalbR txbb@ysd 0] petafiponan- 8-yl ) - 6
fluoro-1, 4-di hydr o- 4- oxo- 3- qui nol i necar boxyl ate are initially charged in a
m xture of 1600 mM of water and 800 m of 10% strength hydrochl oric acid.

The reaction m xtur.e, is at.ed t e boil, with the ester qgqing, int

sol uti on and bgn he &16%%9P§Imgﬁg&oh&s Vg %W%aérmr?eafaég%?t.oglfﬁ@gg ﬁg’p@ﬁsi on
I's heated at the Eseaﬁlplfe,ogmgam,urs@pr tind1S buthndi0idoBERAn& LoWREhd OrefiOtarioP
approxi mat el y 50C, and 1500 m of ethanol are added. The reaction m xture
is cooled to OC andlgentaneldwith thchpalart apngriar sof vene NFmethylpyoohdonEhe 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

El emental anglhysi sniad siprBp&idl ¥ NeS-afRéhiiRgmndaochl ori de CZ, HZZC1FNAO3,
mol e cul ar wei ght 432.89)" ’ ’

10 or

d) mixture of ethanol with N-methyl-pyrrolidone with added tertiary amine base,
such as, for example, tripropylamine, tributylamine, N-ethylmorpholine, N-
propylmorpholine 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
) mixtures according to a) to c¢) are tertiary amines, such as, triethylamine,
tripropylamine, ethyl-diisopropylamine (Hiinig base), tributylamine, N-ethylmor-

pholine, N-propylmorpholine and N-butylmorpholine.

25 In the preparation variants a) to d), preference is given to those embodiments where

an excess of (15,6S)-2,8-diazabicyclo[4.3.0]nonane of the formula () 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 (II).



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 po eX' APR 2003
" diffractogram shown in Figure 1, the differential thernodi agram shown in
Figure 2 and the IR spectrum shown in Fi-§we 3. Preparation of CCDC

sem hvdrochl oride of the formula (VI) 25 Exanple 1 9.2 g of

7-chl or o- 8- cyano- 1- cycl opropyl - 6-f | uor o- 1, 4- di hydr o- 4- oxo- 3- qui nol i ne
carboxylic a t r

i of 30 N miphyPicoh o IR btpaRbd Sigils Belltird @ ) (50T mtloBral: 4
heated to reﬁdnws hcfﬂbdpréssh?e or @tfelévalecspﬁ@ure?b&udmzlakmmyidl1@D4:a3, fEfecabdyne are
t hen added dropvm se. After the 1 7 APP 2003 - 12 dropw se addition has
ended, stirrbetyeemdbar angkIQBari s continued for 3 hours and the mixture is

t hen aIIovved to cool to roomtenperature, and the solid is filtered off

wi th suction, washed with a total of 20 ml of butanol and dried in a vacuum
drying oven @he freQoR0int the 7Pepatation viaHentveicgbridinge by 3o )Nt @htied duilli S
gives 8.54 g of a beige solid which has the X-ray powder dlffractogram
shown in Fi glemperatemsibethuseni 0TE andAQG°4), pt&ﬁ@ﬁbﬂu@ﬁwgqeaﬂps@@m WG gure 5.

El emental anal ysis (cal cul ated values for the CCDC sem hydrochl oride ) 10
Cz, Hz~ SCl o SFNAQB, nol ecul ar wei ght 414.658): Chlorine: found 4.2% (talc.
4.275% . ExapRk&asly 1ok W%tgrlﬁopfpagucﬁjlzﬁ f%referabl from 1 to 1.5 mol, of the
7-chl or o- 8- cyano- 1- cycl opr opyl - | uor o- - 0x0- 3qui nol i necar boxy
lic acid, 60comhpamdiliDaameemap edlp%ngle@ftmng)waééﬂ)i s heated to refl ux.
4.17 ¢ f ( 1 S,6S)-2,8-diazabicyclo[4.3.0]nonane are added dropw se, and

t he ni;((?ure is then stirred under reflux for 3 hours. The solid is filtered
of f with suctroT #mihPaathIBAREHLthE rf&mwb@(s‘m@rewlm@ duPbPdhe %éacdibn Mix@fe

but anol and dried until the 20 weight remains constant. This gives 10.6 g
of a beige swold camhosdteaied o8 wnhmllcuome’ﬂrmdolagmrcbw ésqmﬁhsredmff h‘ath of
CCDC sem hydrochl oride of the formula.(V El errent | at ed
val ues for tHEUBESE s n‘??ﬂfﬁ‘?%ﬁl%ﬁ?ﬂ’éﬁ&g&h (?f?ﬁ’? é’é‘%ﬂc i ght
414.658) : 25 Gaghgn: found 60. 55% (tal c. 60. 83°/c) Hydr ogen. f ound 5. 3% (talc.
5.23% Chl orine:found 4.2% (talc. 4.275% N trogen:found 13.5% (talc. 13.51
% Oxygkn: found 11.7% (talc. 11.58%.

The starting materials of the formulae (II) and (III) 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

) 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 APR 2003 - 13 Exanple 3 A m xture of 4.6 g of 17 APR 2003
/- chl or o- 8- cyano- 1- cycl opropyl - 6-fl uor o- 1, 4- di hydr o- 4- oxo- 3qui nol i necar xy
“lic acid, 15 m of propanol, 9 m of N nmethyl-pyrrolidone and 5 2.42 g of
Hinig base is heated to reflux. 2.08 g.qp-

(1S, 6S)-2, 8-d~azabi cycl o(4. 3. 0] nonane are added dropw se, and the m xture

is then stirred under reflux for 3 hours. The solid is filtered off with

suction at rgom erature, to ropanol and
dried until ﬁﬁsd?\é? 'E“"i'&ﬁ&f%‘f@"@g tusmﬁhf‘s]‘Lgéé@é‘H"Bfﬁ@mg%‘O dbei ge solid

whose differential thernodi agram corresponds to that of CCDC 10

sem hydrochl ori de. El enental analysis (calcul ated values for the CCDC

semn hydr ochl QihedsxafiipldszbeleWCliBustfabiaths, mm’:t&va&hoMﬂtrgimhgéiMﬂﬁBBl)lucnelﬂbaséi ne:
found 4.3% (calc. 4.275 15 Exanple 4 A mxture of 4.6 g of

7-chl or o- 8- c?&%WEdWEP?ﬁ)%b?FK%DHIF%W%WF%P%‘W%Thbpf&feéfﬁé 3qui nol i necar boxy
1ic acid, 15 m of isopropanol, 9 m of N-nethyl-pyrrolidone and 20 2.42 ¢
of Hiinig base is heated to reflux. 2.08 g of

(1S, 6S)-2, 8-di azabi cycl o[ 4. 3. 0] nonane are added dropw se, and the nrxture
is then stirred under reflux for 3 hours. The solid is filtered off with
suction at roomtenperature, washed with a total of 10 ml of i sopropanol
and dried until the weight remains constant. This gives 5.3 g of a beige
solid. 25 Elenental analysis (calculated values for the CCDC

sem hydrochl ori de C21H22. SC105~4~3~ nol ecul ar wei ght 414.658): Chlori ne:
found 4.2% (calc. 4.275%. 1 7 APR 2003 - 14 Exanple 5 A mixture of 4.6 g
of
74%hloro-8-cyano-1-cyc|opropyl-6-f|uoro-1,4-dihydro-4-oxo-3quino|inecarboxy
lic acid, 15 m of 2-butanol) 9 m of N nethyl-pyrrolidone and 5 2.42 g of
Hinig base is heated to reflux. 2.08 g of

(1S, 6S) -2, 8-di azabi cycl o[ 4. 3. 0] nonane are added dropw se, and the m xture
is then stirred under reflux for 3 hours. The solid is filtered off with
suction at roomtenperature, washed with a



total. of 10 mM of 2-butanol and dried until the weight remains constam.APRm3

This gives 5.48 g of a beige solid whose differential thernodiagram

‘corresponds to that of 10 CCDC sem hydrochl oride of the fornula (VI).

El emental anal ysis (cal cul ated val ues for lilhe CCDC sem hydrochl ori de

CZ~H>?SCl osFNa03, nol ecul ar wei ght 414.658): Chlorine: found 4.2% (calc.

4.275% . 15 Exanple 6 A m xture of 4.6 g of

7-chl oro-8-cy adarative fRaARNe - 6- f 1 uoro- 1, 4-di hydr o- 4- oxo- 3qui nol i necar boxy

| ~c acid, 15 ., 9 m of N-methyl-pyrrolidone and 20 2.42 g

of Hiinig base is heated to reflux. 2.08 g of

(15,6S}-2, 8-di azabl cycl o[ 4. 3 0] nonane are added drovm se, and the m xture

is then stirré& 12 £GCHC of L IV filtered off with

suction at roomterrperature washed vvlth a tot al of 10 ml of isobutanol and

dried until the weight remains constant. This gives 4.99 g of a beige solid

whose di §f er egkp aloftebtsyl ImsT;raﬁ@nasytmgfdpgqumslsstzzsmhahbxeycle[a 3@@&7@1“ 8-y1)-6-

sem hydrochl ori de of th ormul a ( El emental anal ysis (cal cul at ed

val ues for thélUOIQBC4§thdi9dr@%$ﬁNﬂ@ inguarhoxylatacarg inikipfy-ghargasi l@wmaqwmmfght
0/

414. 658) - é{)@% %to W 39:6 an% ?3&6 %ll Cof ?0%7§tl@ngt Qxydrochl%népﬁ:ldz 09!%9, reacnon

Exanple 7 A m

7-chl or o- 8- cy aiiRtute ﬁsyrfda&ﬂrteﬁh(é béit, f\huotm ehtef g@in Mﬁ{d)so‘ﬂut@ﬁ(hnaqm prRIdu&reeen boxy
lic acid, 15 m of tert-butanol, 9 ml of N net pyrrolidone and 5 2.42 g
of Hiini-~ baséeglgmmgapemempjta{@ppuﬁ' hezsuggnglo@fls heated at the boil for 3 hours. It is

1S, 6S 8- di |.o[ 4. d th
st hon 10t 1 rr AP §EPoRorApPos A e D Frana dr PERTST Frvefaract Hod fig,”
suction at r O%Hcfxﬁﬁrﬁﬁit%Féhrs%ooPé@?@@@b ‘ﬁhd Brirfed Althis t&fm?el@tufg foPfl HdE. The solid
ten-butanol and dried until the weight remains constant. This gives 5.38 g

of a beige solsd filtethd o With Sactont wWashadneitind 0@ gl ahetonpkapbdard PR Gatntidf | i
10 CCDC sem h droch%ori de of the torrml a %{I )y tElbemant |, anal ysis

(cal cul ated vAIUESERITEMANS CopYts LI B)VES S g ST fePe 4. sC o SFN403,

nmol ecul ar wei ght 414.658): Chlorine: found 4.2% (calc. 4.275%.

15 Elemental analysis (calculated values for the hydrochloride C,H;2CIFN4O3, 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
J

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
9.2g 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 m] of

30 N-methyl-pyrrolidone and 4.85 g of Hiinig base. The mixture is heated to reflux, and

4.17 g of (15,6S)-2,8-diazabicyclo[4.3.0]Jnonane are then added dropwise. After the



15 Exanmple 8 A m xture of 4.6 g of 7APP 03
*7- chl or o- 8- cyano- 1-cycl opr opyl - 6-fl uor o- 1, 4- di hydr o- 4- oxo- 3qui nol i ne ar bo><7y
“lic acid, 15 M of 1-pentanol, 9 m of N-nethyl-pyrrolidone and 20 2.42 ¢
of Hiinig base is heated to reflux. 2.081@-

(1S, 6S)-2, 8-di azabi cycl o[ 4. 3. 0] nonane are added dropw se, and the m xture
is then stirred under reflux for 3 hours. The solid is filtered off with
suction at r - - 1 hee wi t l. : - Re | and
ari ed unti 1 SRS BRabhE: Btk ok hls Sonubftel foy buREARE | 73
whose di f f er esikiuaé xsttha{ Hlﬂkﬁibe’tﬂbaﬂaibpt@rrbﬁﬁlﬂ@ﬂﬂﬁéra&@e tahatthepg‘oh@@ﬁn&'éd off with

sem hydrochl oride of the formula (VI). Elenental analysis (calcul ated

val ues for t lsectooDEashediwijhia titllcd20 el ofbutangl and dsiskip @Y acuum Eoingevenat ght
A&gﬁgfﬁ)g ghl ori Eﬁ& z@'('f]ur%ﬂg):)’e(y\%lgﬁtlremafﬁs%zgso _30 1 7 APR 2003 - 16
7-ch|or8 8- cyano- 1- cycl opr opyl - 6-f 7uor o- 1, 4- di hydr o- 4- oxo- 3qui nol i necar boxy
lic aci 15 mM of ethanol, 9 m of N nethyl-pyrrolidone and 3.47 g 5 of

tributylamn i s .hea reflux.. 2.08 of .

(15,69 -2, 8- SeEEh 8751 SRR SoSlts o NPT TPSTHR St ur o
i's then sti M2 figtRAS ind ! dibfertfal %el?ﬂHfilﬁoraMO%llh?’ﬁﬁeg' Itered off wth
suction at roomtenperature washed with-a total of ethanol and
dried until the weight remains constant. This gives 5.0 g of a beige solid

whose differenti al therrmdla (o]0] res onds to tha
seni hydr ochl &1§Benaly gralyske ?“G&mﬂ‘ )ges EfY neWFalégﬁQ y 8gmihydrachlgrids e

val ues jhor t ~ SClp SF' Nd~3, nol ecul ar

wei ght 1214 65 )ﬁ % r,@g%ﬁ%ﬂ?%&%%?g@- 4.275% . 15 Exanple 10 A

m xture of 4Ghlginet found 4.2% (calc. 4.275%).

7-chl or o- 8- cyano- 1- cycl opropyl - 6-fl uor o- 1, 4- di hydr o- 4- oxo- 3qui nol i necar boxy
lic acid, 15 nl of ethanol) 9 m of N-nethyl-pyrrolidone and 2.16 g 20 of
N- et hyl nor ph(ﬁxia@%% heated to reflux. 2.08 g of (1S, 6S)-2,8-diazabicyclo

[ 4. 3. 0] nonan& al ded dropwi se, and the mxture is then stirred under
reflux for 3 hours. The solid is filtered off with suction at room

t enper ature) washed a
P 15 ) A mixture of 9.2 J;I g of 7-chloro-8-cyano-1-cyclopropyl-6-fluoro-1.4-dihydro-4-oxo-3-

quinolinecarboxylic acid, 60 ml of butanol and 4.85 g of Hiinig base is heated to
reflux. 4.17 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 20 ml of butanol and dried until the
20 weight remains constant. This gives 10.6 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
C21H22.5Cl sFN4O3, molecular weight 414.658):
25 Carbon: found 60.55% (calc. 60.83%)
Hydrogen:  found 5.3% (calc. 5.23%)
Chlorine: found 4.2% (calc. 4.275%)
Nitrogen: found 13.5% (calc. 13.51%)
Oxygen: found 11.7% (calc. 11.58%).



total of 10 m of ethanol and dried until the weight remains const ant/. AR08
“gives 5.4 g of a beige solid. 25 El enental analysis (cal cul ated val ues for
"the CCDC sem hydrochl oride CZi H2z SC o.s~a43~ nol ecul ar wei ght 414. 658):
Chlorine: found 4.3% (calc. 4.275% . 30 -13-7 APR 2003 - 17 Exanple 11 A

m xture of 4.6 g of
7-chl or o- 8- cyano- 1- cycl opropyl - 6-fl uor o- 1, 4- di hydr o- 4- oxo- 3qui nol i necar boxy

lic acid, 15 opanol, 9 m of N Ndinmethylformam de and 5 2.42 g of
Hi i ni g base -E@-ﬁé—l&ﬂed to reflux. 2.08 g of (1

S, 6S) - 2, 8-di azabi cycl o[ 4. 3. 0] nonane are added dropw se) and the m xture is
then stirred under reflux for 3 hours. The solid is filtered off with

suction at rodrmixiurpef 4108 ef 7whkired-apaner lLyelopeapybb-fiwwrenl 4odihpdrogaexd-3-and
dried until the i ght renmain nst apt .. Thi i v.es 4 f a i ge splid.
10 B enent SENSmEPLRlTe: Higy 180040, aroRaak of hg ctmetlmolitEntH | ae
C~, HZ~ 5C10. 57473~ of iR ke W1 ited &t rEB). - 268! Ordmers §QUNg-dfazdlk (@) C-
4.275% . i 7 APP 2003 -1S Patent Clains 1. Sem -hydrochloride of
8- cyano- 1- cyclddh0mpyine74rd 346t dropwdseazndithy olinfure B. (hgmetiaed 8ngér)reBub for
fl uoro-1, 4-di hydr o- 4- oxo- 3- quj nol i ?fecaﬁboxgl ic acid. ,

3Xours. 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
C11H3, 5Clg sFN4O3, 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-3-
quinolinecarboxylic 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-

J [4.3.0]Jnonane 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 isopropanol and dried until the weight remains constant. This gives

5.3 g of a beige solid.

Elemental analysis (calculated values for the CCDC semihydrochloride
C21H32.5Clg sFIN4O3, molecular weight 414.658):
Chlorine: found 4.2% (calc. 4.275%).



2. Sem - hydrOChl ori de of APR 20[]3
8- cyano- 1- cycl opropyl - 7( 1S, 6S- 2, 8- di azabi cycl o[ 4. 3. O] nonan-8-yl)-6 112)
“fluoro-1, 4-di hydr o- 4- oxo- 3- qui nol i necar boxylic acid (CCDC

sem hydrochl oride) accordingg to Caiml, jgcharacterized in that it has an
X-ray powder diffractogramwith the followi ng reflection signals (2 theta)
of high and nediumintensity (> 15 300 relative intensity): 1 7 APR 20G3
-19 2 A( 2 Tgetag 55.86 6.90 7.26 8.98 9.35 10.13 10.68 10.97 12.41 13.67
14.57 14.89 ¥& - 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.

Sem - hydrochl ori de of

8- cyano- 1- cycA opxopy lof 361506 5cRloBe-8icyamdil eyclopfopyB6-Olunnm hr-dshydry-46dxotdbr o- 1,

4- di hydr o- 4- oxQ- 3- qui pol i necarb lic 1 7 APR 2003 -20.5 acid.(CCDC

seni hydr ochl diigRlinecahaxdict aid XWI Pl %‘%‘Q“P@hgﬁaﬂ?%‘ﬁnﬁgbyb&vﬂgP‘fo“e and

di ffractogra y £ h . ¥e] F | pct.d ' (A tdwetag_ | .and
medi um isﬁt enrs]i,i'zt{\%/&(gft ggxgﬁé’eqag%"‘f%gneflﬁpeﬁsﬁ@% Szzgggazlr %£ q‘ﬁ’e@ %ag g%%%ﬂ?%ﬂgbo 7.26
8.98 9. 35 10.[33.0okdhelfte Addel?drbpwise, brid 1k fixtdre. iS Yhdibsthidedl bnder rdffuxdforl6. 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 Zghours. The solidpr ftrged off1wisly spatiomal iRomelempsRtyei Weshedevith gi ned

by DTA, of f "B Bf 86 rhiCof’2BStanol and dried until the weight remains constant. This gives

548 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
C,1H»3 5Cly sFN4O3, 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-3-
quinolinecarboxylic acid, 15 ml of isobutanol, 9 ml of N-methyl-pyrrolidone and

20 242 ¢ of Hiinig base is heated to reflux. 2.08 g of (1S,6S)-2,8-diazabicyclo-

) [4.3.0Jnonane 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 unti] 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
C21H22,5C10.5FN4O3, molecular weight 414.658)2
Chlorine: found 4.2% (calc. 4.275%).

30



5 4. CCDC sem hydrochloride according to Caim1l or 2, obtainable by1 7 APR 1003

feacting

7- hal ogeno- 8- cyano- 1cycl opropyl - 6-f |l uor o- 1, 4- di hydr o- 4- oxo- 3qui nol i necar box
ylic acid of the formula (I1) H Ha 10 in-wii-ch U Hal represents chlorine,
15 (11), and (1S, 6S-2, 8-di azabi cycl o[ 4. 3.0)nonane of the formula (I11) HN
H NH((IIl) , H20 if appropriate in the presence of a base, in one of the
fol |l owi ng dilﬂiggs;og di luent m xtures: a) aliphatic al cohols having at

| east four 25 at ons, - 1 7 APR 2003 -22 b) m xture of aliphatic
al cohol s having at |east three carbon atons with the dil uent

Nmet hyl pyrrol i done, 5 ¢) m xture of propanol and N, N-di net hyl f or mam de, or
d) mixture of Awntiswed ofpt6tg of Trehloyd-8-syancel cydepropy-Gufluproakidraishydro-4-oxo-3-

Lol Propyl an ne, { 1L DU R1a, NsSh Y IREBSIINS moP AR R RIS ddRe AR o
5 2.42 g of Hiinig base is heated to reflux. 2.08 g of (1S,65)-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 tert-butanol and dried until the weight remains constant. This

gives 5.38 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
C,1H22.5Clp sFN4O3, 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-3-
quinolinecarboxylic acid, 15 ml of 1-pentanol, 9 ml of N-methyl-pyrrolidone and

20 242 g of Hiinig base is heated to reflux. 2.08 g (1S,6S)-2,8-diazabicyclo-

J [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 m] of l-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
C11H2,5Clg sFN4O3, molecular weight 414.658):
Chlorine: found 4.3% (calc. 4.275%).

30



5. Process for preparing CCDC sem hydrochl oride 15 according to any{@fAPR 2003
*Clains 1 to 4, characterized in that

" 7-hal ogeno- 8- cyano- 1- cycl opropyl - 6-f | uor o1, 4- di hydr o- 4- oxo- 3- qui nol i necar bo
xylic acid of the fornmula (11) 2H Ha 20 4¥which (Ir), Hal represents
chlorine 25 and (1S, 6S-2, 8-di azabi cycl o[ 4. 3. 0) nonane of the formula (111) H
NHA\NHC(CIT I 1) 1 H 1 7 APR 2003 -23 are reacted if appropriate in

t he presence @Eaﬁ lggse in one of the follow ng diluents or diluent

m xtures: 5 tic al cohols having at |east four carbon atons, b)
m xture of aliphatic al cohols having at |east 10 three carbon atons with
the diluent N nethyl pyrrolidone, c) m xture of propanol and.

N, N- di net hyl f4 miawir@ef 493 of 7-¢hlone-Rtoyaro-bicydoprappl-o-fuete-1,4-dihydro-4-oxo-3-

et SRR A ST D Ao e na 3.7
] of tributylamine 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

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
C,1Hz; 5Clo sFN4O3, 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-3-
quinolinecarboxylic 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
C,1H;z; 5Clo sFN4O3, molecular weight 414.658):
Chlorine: found 4.3% (calc. 4.275%).

30



20 butyl nor phol i ne base. 6. Process for preparing CCDC semhydrochlorﬂaltiPRm3
according to daimb5) characterized in that the diluent used is an

al i phatic al cohol having at 25 | east 4 carbon atons or that an aliphatic

al cohol having at |east two carbon atons-13%-used as conponent of a dil uent
m xture. 7. Process for preparing CCDC sem hydrochl oride 30 according to
Claim5, characterized in that, if an aliphatic al cohol having at |east 3
carbon atons S conponent of a diluent m xture, Nnethyl-pyrrolidone
IS sinultaneoE§M ﬁpl oyed as a further diluent in aratio of fromlto 1
to 35 3 to 1. 8. Process for preparing CCDC sem hydrochl oride according to
Claim®6, characterized in that, if i 7 APR 2003 -24 propanol is used as
conponent of 4 wixtureref 4¢f &pﬁﬁ@hlqmﬂ@an@tlwclpamhﬁﬂbwrcslérdmyctraﬁiewsw

enpl oyed as fur.ther di n of f

Ve canent . cHipaesokT w5y PF ok dafismbl STt of N atihein Bstemiiccing
auxiliarges amd)exef FFhﬁNv SasEGPheaidl by Fededh! Po§ de ACA d)fIQS-Tdihzﬁm‘yéP&
Claims I to 4. 16 10. Use of CCDC sem hydrochl oride according to any of

Clains 1 to 4[4r.3)0]npnepaammgd¢¢bdrqpmmsd thel mixaEROsstben kymiedohdarretlex for

TR e o AR R AR e A S N
. A9. Al . A{% : 5pd 0¥G0 ml of gropanol and dried until the weight remains constant, This gives
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(# #. ’?’?’? ’?’?I ~’?’?’?>| | ~>’?’?’?~X~~>’?’?’?’?>’?| ~’?~| >~| | ~>| ’?I >>| | >| | | | >>XXX>X>X| <X'A

2257>>227>><<7<<<>>>>>~>~22p?>| | | | | <<<| | x| ??9%@Bpty| ! 1] {vql gb] X] ca] ca] ca] ca]
cajcaljcalUc a]Jc

a] ca] cRaD] cRa] cRa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] cal] ca] ca] cal
ca jeh %8: D_ CI

* | vi=?~ytoj e [ 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*.0lwlga\We [V]]ca] ca] cra] ca] c™a] ca] ca] ca] ca] ca] caD] ca] ca]ca]ca] ca]c
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3. Semi-hydrochloride of 8-cyano-1l-cyclopropyl-7-
(1S,68-2,8-diazabicyclo[4.3.0]lnonan-8-yl)-6-
fluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic
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Hal NT (IT),

10
in which
Hal represents chlorine,
15
and {18,6S8-2,8-diazabicyclo[4.3.0)lnonane o©of the
formula (IITI)
I
N H
ITL),
H
20

if appropriate in the presence of a base, in one

of the following diluents or diluent mixtures:

a) aliphatic alcohols having at 1least four

25 carbon atoms,
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d) mixture of ethanol with N-methyl-pyrrolidone

10 with added tripropylamine, tributylamine, N-

ethylmorpholine, N-propylmorpholine and/or N-
butylmorpholine base.

5. Process for preparing CCDC semihydrochloride
15 according to any of Claims 1 to 4, characterized
in that 7-halogeno-8-cyano-l-cyclopropyl-6-fluoro-
1,4-dihydro-4-oxo-3-gquinolinecarboxylic acid of

the formula (II)

0
F CO,H
Hal N (II),

CN %

20
in which

Hal represents chlorine

25

and (1S8,68-2,8-diazabicyclo(4.3.0lnonane of the
formula (III)

(III)
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&, a2" 8Y>Dl J/ MSORARTYVY g &t { APT Y ¥ehall 3&( MAMMYZaBE8_ 1east  four

carbon atoms,

b) mixture of aliphatic alcochols 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, N-
ethylmorpholine, N-propylmorpholine and/or N-
20 butylmorpholine base.
6. Process for preparing CCDC semihydrochloride

according to Claim 5, characterized in that the
diluent wused is an aliphatic alcohol having at
25 least 4 carbon atoms or that an aliphatic alcohol
having at least two carbon atoms 1s used as

component of a diluent mixture.

7. Process for preparing CCDC semihydrochloride
30 according to Claim 5, characterized in that, if an
aliphatic alcochol having at least 3 carbon atoms
is used as component of a diluent mixture, N-
methyl-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
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10

15

10.

11.

propanol is wused as component of a diluent
mixture, N,N-dimethylformamide is simultaneously
employed as further diluent in a ratio of from
1 tol to 3 to 1.

Medicament, characterized in that it comprises, in
addition to customary auxiliaries and excipients,
CCDC semihydrochloride according to any of Claims
1 to 4.

Use of CCDC semihydrochloride according to any of

Claims 1 to 4 for preparing medicaments.

CCDC semihydrochloride according to any of Claims

1l to 4 for use in antibacterial compositions.
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