;1 012e3eHV\ EXXYZ4Z[ 6\ TW, 2 8 APR 2003 WO 00/ 31076 PCT/ EP99/ 08776 -1 T8 yWPRaAN]
rnodi'fication B of 8-cvano-1-cyclopropvl-7-(1S, 6S-2, 8-di azabi cvcl o

L4. 3. d nonan- 8-yl )-6-fl uoro-1, 4-di hydr o- 4- oxo- 3- 4ui nol i necar boxyl i ¢ acid

The present iWw@M/B0o7¢ €l ates to a defined crystal nodifi cRCTEPIHNOSTT6Yano
3 -1-
1-cycl opropyl 7- (1S, 6S-2, 8- di azabi cycl 0[4 3. Q]nonan 8-yl)-6-fluoro-1, 4-di hy
dro 4-oxo- |noI|nec. , [ r ration and
to its use I“é‘ stal qroa éSSZE(ﬁQ&b?vco

8- cyano- 1- cyqlys
6-fl uoro-1, 4- y -qumo I necar boxyl1 c aci ormula (I) is
referred to as CCDC. F HH~NNH 15 CCDC is known from DE-A 19 633 805

or PCT Appl. . 97 903 260Q. 4. cord i ng hese publ i.cations I S
prepared by rﬁ%cﬂ‘f‘?@"b IRVENEPR. @ §Pan®-4- W@Fapf%’ﬁt@ Rodifidid A or h'cyano'
6-fluoro-1, 4-d &m&;frepﬁﬂoei@ %gylmlam@?aawpe@ﬁbhﬁq 851)% wum 1 4-dihydro-

(1S, 6S)-2, 8-di aza bicycl o] ]nonane in a m xturé of di methyl for mam de
and acet oni t r4-bxo- Bmuidmémpcmlsmybe aoffd, &n pegr$sks écuryltdoawparaﬂm e@ndits imddednt o
the m xture and CCDC.i s then 20 extracted from water using dichl oronethane
and is isol atR@&”B%FeP% PTSRgTaHARS ext ract ant. This gives a powder whose
crystal nodification is not unambi guous. On the contrary, the powder is

| argel y anorphous and can contain m xtures of different crystal

modi fi cat i onsHerkihpelow, ch@xayanp- Jacyuirb;fropyhk(rl;‘ssﬁ%?. Sfdbaﬁabicgalb[mmmnﬁms{yé)d it

HoveverlD |t 16 EAE" - S0uHE Frobf T GRS REGPPHGC R RHEAOTYRAD, STBieTas
active corrpongs)@@[g@ can be 2 8 ~IPR 2003 -2
*166166™
0
i COoH [
H H | .
\ N N M

15 CCDC is known from DE-A 19 633 805 or PCT Appl. No. 97 903 260.4. According
to these publications, it is prepared by reacting 7-chloro-8-cyano-1-cyclopropyl-
6-fluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid with (1S,6S)-2,8-diaza-
bicyclo[4.3.0]nonane in a mixture of dimethylformamide and acetonitrile in the
presence of an auxiliary base. Water is added to the mi%ture and CCDC is then

20 extracted from water using dichloromethane and is isolated by removing the
extractant. This gives a powder whose crystal modification is not unambiguous. On
the contrary, the powder is largely amorphous and can contain mixtures of different
crystal modifications. If, by chance, a uniform crystal modification is formed, it is not

clear how it can be extracted and obtained in a defined form. However, it is the

[ £°]
W

precondition for preparing medicaments that, for an active compound which can be

IR
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present in different crystal nodifications, it can be stated unam bi gu@QuERY)(03
‘which of its crystal nodifications is used for preparing the nedi canent.

The partially anorphous powder which is obtained by the preparation process

5 outlined above is furthernore hygroscophc. However, anorphous solids, and
in particular hygroscopic solids, are difficult to handl e when bei ng
processed pharmaceutically, since, far example, .the ave.EOM/b | kK densities
nd unsat | of actary milrstoSuE motiuiRiB R 5 ph e P RPNy Bt o
solids requi r gScspethalintRidns iechaiGHaepaE RPRRERMHIERS [0 obtain
reproduci ble resalts, for exanple wt espect to 10 the active conpound
content or the stability of the solid fornulations produced. It is

therefore an gbject of the invention to prepare.a crystalline formof a
defined nodi f {taPRBiIYf aroemphoys PV detohird 1% obtainegnhthe Prepaspian: pEsessi n

particular it : L a } eq%#, L er ), IiS; easy
to handlg in q"gﬁ%%cg%ﬂn%\éegas??@gﬁehﬁgrrerrﬁ?%ﬁ%ﬁg |e§'g{5b%lg§:\‘?)hlggs ac (?Sévagg n
according to pdigcilmveiygrastofly solideyelre cdiffiduitl Itd nkariddy nwisdn GEIXG Vrbedisdds
referred to as nodification B _hereinpbel ow. 20 The invention accordingly

provi des the Phaymeeauticdlly sioes foresamals: Beymarelsy Rk densidesand wsedstagtary i n

that it has ap X-r 0 iLf j L i (2
hot a) of i gloSrioRl e he ShnEngiythbibst e Sl EANR RN
Tabl e 1 bel owechnique anti afifr2653 to 3bthableproliuciBlerragnlgofvd exartiple wiscleggeaim of
CCDC of the nodification B 2 8 (2 theta) 8.91 13.23 14.26 14.40 1 S. 34

17. 88 | 070 2the rgtiveicopmpopgd gontaw, oF thesstahilityef thy sobid feanulatianspiedused.am of t he
nodi fication B is also shown in Figure 1. Mreover, the CCDC nodification B
according to the invention differs fromother forms of CCDC in a nunber of

further propeltii @ferefdRese opeapst the @fventidn td idpafg cBistallthet foaat dfed dufidda t he
ot her paraneters, may al so serve for characterizing the CCDC nodification B

accordi ng to Meeificatiemof SCDECmuchs owing bl f phyaicklo aropeftiss ¢ iapagicaler Asd by

(TR, of Froy9aRstbas ant, i, Lol Bpudtts SSHEPy of cstd hS T RIS oo am

i's shownsin FpigismacetiticAi$B¥m@htidrRe nodi fication B is characterized in that
it has an infrared spectrum neasured in KBr) as shown in Figure 3. 2 8
OFF Zu03 -4

This object is achieved according to the invention by a novel crystalline form of

CCDC which is referred to as modification B hereinbelow.

20 The invention accordingly provides the crystalline modification B of CCDC which is
characterized in that it has an X-ray powder diffractogram with the reflection signals
(2 theta) of high and medium intensity (> 30% relative intensity) listed in Table 1

below.



CCDC. of the nodification B is characterized in that it is obtainable by8aPR 2003
'of the preparation processes given below The crystal nodification B of
CCDC i s obtained by reacting

7- hal ogeno- 8-cyano- | -cycl opropyl - 6-fl uoros1, 4-di hydr o- 4- oxo- 3qui nol onecar bo
xylic acid of the formula (1T) 5 F Hal Uin which (!!) , Hal represents
fluorine or, preferably, represents chlorine 10 and

(1S, 6S)-2, 8-diazahi cycl o[ 4. 3. 0] nonane of the formula (I1l) HI HNNH
(rrr)y H s itiﬁﬂﬁébpriate in the presence of a base in ethanol in a mxture
with a polar aprotic diluent, such as N-nethyl-pyrrolidone,

di met hyl f or mam de and sul phol ane, 20 or by heating CCDC of an unknown

nodi fi cati on Xfgappevddteiffracoptim aSCEDasfahe modificatial Bor i sopropanol or in a
m xture of these alcohols, with a polar aprotic diluent, such as 2 8
~,~f; 2003 -5 N-nethyl-pyrrolidone) dinethylformam de or sul phol ane, if

appropriate in the presence of a-base——igbﬁequnrry cooling the m xture and
i sol ati ng CCDC of the crystal modi f i catd Gih#2) 5 ccbe of the crysta
nodification B is surprisingly s 9 change i nto anot her
crystal nodification or the anorphous form even on prolonged storage. In
addi tion, conpared wth anorphous CCDC, 1823 nodification B tends to absorb
| ess water fromthe atnosphere. For these reasons, it is highly suitable
for preparing tablets or other solid forlfh#fations. Oning to its stability,
it gives these fornulations 10 the desirgdg ong-lasting storage stability.
Using the crystal nodification B, it is therefore possible to prepare) in a
defined and targeted nmanner) stable solilg.3areparati ons of CCDC. CCDC of the
crystal nodification Bis highly active agai nst pathogenic bacteria in 1 ~
the area of human or veterinary nediciné7%ﬁts broad area of use corresponds
to that of CCDC. Preferred bases for prqga;ing CCDC of the nodification B
are the tertiary amnes trinethyl anm ne, hgthylanne, et hyl di i sopropyl am ne
(Hinig base), N-nmethyl 20 piperidnme, Noetmyl -piperidine,
N- propyl - pi peridine and N-butyl -piperidine. Very particular preference is
given to triethylanmine and ethyl-diisoprdfl anine. From1l to 2 nol of base,
preferably froml1l.1 to 1.5 nol, are usu§%H% enpl oyed per nole of the
compound (11). '

30.20

The X-ray powder diffractogram of the modification B is also shown in Figure 1.

Moreover, the CCDC modification B according to the invention differs from other
forms of CCDC in a number of further properties. These properties, on their own or
10 together with the other parameters, may also serve for characterizing the CCDC

modification B according to the invention.

CCDC of the modification B is characterized by a melting point, determined with the
aid of differential thermoanalysis (DTA), of from 243°C to 245°C. A characteristic

15 differential thermodiagram is shown in Figure 2.

CCDC of the modification B is characterized in that it has an infrared spectrum,

measured in KBr, as shown in Figure 3.



25 If a mxture of ethanol and N-nethyl-pyrrolidone, dinethylformam d? aﬂg\, 0
sui phol ane i s used) ethanol and polar aprotic solvent are present in Qt I ‘32“3
of from0.5to 1to 4 to 1; preference is given to ratios of from1l to 1 to
3to 1. 2 8 APR 20U3 -6 The reaction isycarved out at atnospheric

pressure or at elevated pressure between 1 bar and 100 bar, preferably
between 1 bar and 20 bar. 5 The reaction is carned out at tenperatures

bet ween 0C and 200C, preferably between 20C and I150C. From 1l to 2 nol,
preferably fr6fDC pbthe ModificatiQi Brischargaistzasin they 3t ig08taipabla by osersf dieed

per nmole of th . f [ b R i.0
precipitates Prgg%%{{%gggg%%% %%Wer#BQ ur‘ehgﬁgﬁs@gﬁlﬁ%ﬁﬁ#ﬂ?ﬁ (;gr) (gfldégﬁ?tt fvsvl rtfﬁgned
suction. The sﬁl | drewdtingh hashakasRoBldyags-etyolobropyl-6-fRised-il andihpdrotueoxps f i ed
by washing with ethanol. 1 ~ The starting materials of the fornulae (I1)

and (I111) forqtpn@lpmqar@xmlépéth@rf@mlegH). DE-A 19 633 805). |If CCDC of an
unknown godification is heated for a plurality of hours in a diluent such

as ethanol, propanol or isopropanol or in a mxture of these alcohols with

a 20 polar aprotic diluent such as N neQhyl -pyrrolidone, dinethylformam de

or sul pholane, it is subsequently filtefjed o{:b \Mth suction at room
tenperature, washed with etha 3 PERT I n this procedure, it is

| i kewi se preferred to add trieth et hyl -di i sopropyl am ne as base
(approximately 0.01 to 0.1 nol o 258 _per nol e of tive conmpound). ?5 The
X-ray powder diffractogram fdgl"charact eﬁi zing the crystal nodification B of
CCDC was obtai ned using a transms'fl\pnzégfractorreter STADI -P with a
ro

| ocation sensitive detector (PSD2) t oe. 30 The nelting point of the
differential thernpanal ysis was obtained using the DSC 820 unit from

Mettl er-Tol edg, e €. the sanple of CCDC of the crystal nodification B 2
Q APB; 2003

Hal  represents fluorine or, preferably, represents chlorine

10
and (1S,6S)-2,8-diazabicyclo[4.3.0]nonane of the formula (III)
H
| H
N
N—H ()
. H
15 if appropriate in the presence of a base
1n ethanol in a mixture with a polar aprotic diluent, such as N-methyl-pyrrolidone,
dimethylformamide and sulpholane,
20 or

by heating CCDC of an unknown modification in a diluent, such as ethanol, propanol

or 1sopropanol or in a mixture of these alcohols, with a polar aprotic diluent, such as



was heated exposed to the atnosphere in an alum niumcrucible at 10 K/ mn
‘The KBr | R spectrum was obtained using the FTS 60A unit from Bi orad. fHkAPPZM?
exanples below illustrate the invention without limting it. The

sol vent/base 5 systens used in the exanples below are particularly
preferred. 2 8 APR 20C3 _g_ Conparative Exanple A m xture of 3.07 g of
7-chl or o- 8- cyano- 1- cycl opropyl - 6-fl uoro-1, 4- dihydro 4- 0x03- qui nol i necar boxy
lic acid, 1.39 g of (1S,6S)-2, 8- dlazablcyclo[4 IK)i%nonane 2.24 g 5 of

1, 4- di azabi cyNimegthylpypolidens ediprsandioymanisies ofgsulphalansy | If GRRPEPRTH dRdtheg. 5
m of acetonitrjl S r f h

Feact i on m xiFene OF anbishy Sty TOBI b 8o, ABaRBYCCRCF e
rotary evaporagygilmédfiflcdtida B.esi due is taken up in 10 m of water. The
resulting solution is adjusted to pH 7 using dilute hydrochloric acid, and
the solid is filtered off. The filtrate is extracted three tinmes 10 using
20 m of dichl oronethane each tinme. The organic phase is dried over sodium

| ph d d the bat h
Cenper ature. orCBECEe A Mool i i Sy el dhellos? 4Rf bimag im0
l'ight - br own Séotifér WhjsEld nifidafien 6r TR alemMehs irfd, leasd 68 rpaﬂbﬁgwmoﬂaae Hhgure

4 and is therefore predom nantly anorphous. 15 Al a relative at m)sgherl C
humidity of %%t(@st:@mparg@e‘dtlxmcmh@ps&@laﬁaﬁ@dmg@lﬁa@thd¢ndset.@Hlbszvr Xess2 HzO

with sedinment_in t he t ai ned accor di S rocedure
absor bs appr o‘i?tﬁ‘éﬁ %y"boﬁp%ﬁ gﬁ‘?r @'Fs%etaé?ns it B fﬁlog esudtﬁﬁ)gie g 20
1012 g of tablets or other solid formulatlons Owin f to its stablllty, it gives these formulatlons
7-chl or o- 8- cyano- 1- cycl opropyl - 6-fl uor o- I, 4- di hydr 0- 4-'0oxo- 3qui nol i necar boxy
lic acitDare thcnctesmdzd JongHastggdstoraga stabiityr &Jsirfg E@O@yﬂﬂal ofodgfidatinn| B, #9080 ni
of N-methyl-pyrrolidone and 534 g of dii.s opyl et m ne (H inig base).
The nmixture i%°H ?eQPS?B?er é?|RI§P39%nH’ £5 8¢ @’P and tarfﬁ}éte% manner, ' siablé solid

(1S, 69) - 2, 8- dipzabimierelch@. 0] nonane ?5 are then added dropwi se. After the
dropwi se addition has ended, the mxture is stirred under reflux for

anot her 3 hours and then allowed to cool to roomtenperature, and the solid

is filtered suct | a a total. of 1800 m.  of ethanol.
The resul ti ngéégﬁ ?fhhg K éag %cggcthngf M ﬁdltghg'ea%‘f" eﬁé%’BStn?at RESBICHRATIRAAdRG 41
g of 301+ i nige BRADS h@ﬁh‘dnbh@et&ﬁﬁ&?h&'ﬂxd’ﬂ@(w'b?oa'dsar&e&}ﬁﬁg cHH&’s‘fobn&se[fo th¥ dror 3
hours. The reaction mxture is allowed to cool again to roomtenperature,
and the solidCCPUiltered off with suction, washed with a total of 1000 m
of EtOH and dried at from60 to 70C in 2 8 ~~r~ 2cc:3 _g_ a vacuumdrying
cabinet until the weight remains constant. This gives 1130 g of a beige
solid which h&grefag vizdsadbr l%’é’}ﬂﬁﬂg @élﬁd‘:aé?ttﬂgrn%&ﬁéyﬁ% B Rrd Hﬁ%ﬁxa}y afifes
differential thernodiagramshown in Figure 2 and the IR spectrum shown in
Figure 3. 5 Arinztinddminey enatybapher iethyhdisopropylamined S%ihigst st ), sNeniclhsl ng a

saturated sol ution of Na~HP04 x, 12 Ovvlthsdlrre ter olid
obt ai nenéj accol'Bf'Hg e > oY -RIPES iy r N PRRRYSPERET H’ﬁr 89‘# rgg{?’é‘\,@ e?"g‘ ght
of water wi thianQng ﬁ@ﬁérenéglsEéiaé'ﬂJﬂangthﬁlam&fé h’rfc?ctﬁf'l cﬂrs@p&p?lfamme From 1to
7- chl or o- 8- cyano- 1- cycl opr opyT - 6- f | uor o- 1, 4-d dr o- 4- ox0
2 mol of base, preferably from l.1to 1.5 mol are usually employed per mole of the
compound (I).
25 If a mixture of ethanol and N-methyl-pyrrolidone, dimethylformamide and

sulpholane is used, ethanol and polar aprotic solvent are present in ratios of from 0.5

to I to 4 to 1; preference is given to ratios of from 1 to 1 to 3 to 1.



3-qui nol i necarboxylic acid, 15 m of ethanol, 9 m of N-nethyl -pyrrolzi @iAﬁFZ
vand 1.9 g of triethylamne is heated to reflux. 2.08 g of 2003
(1S, 6S) -2, 8-di azabi cycl o[ 4. 3. 0] nonane 15 are added dropw se, and the

mxture is then stirred under reflux for_3 hours. At roomtenperature, the
solidis filtered off with suction, washed with a total of 10 ml of ethanol
and dried until the weight remains constant. This gives 5.23 g of a beige
solid whose differential thernodi agram corresponds to that of the

nodi fication B. 20 Exanple 3 A m xture of 4.6 g of

7-chl oro- 8-cyano-1-cycl opropyl -6-fl uoro-1, 4-di hydr o- 4- 0xQ

3- qui nol i neca?%%gﬁ?lcti‘%’ g_c‘ipa&?é)%%utrﬁt aW°%°?’ﬁ5?18fe,SSl§¥rﬂr af, plexAted PSS S TS REFETeNdi ne
and 2.12 g of 1 MyelaVilooap retesly terh@at eshrtafd Rebhux. 2.08 g of (15,69)-2,8
25 di azabi cycl o[ 4. 3. 0] nonane aré added dropwi se, and the m xture is then
stirred under reflux for 3 hours. At roomtenperature, the solid is
filtered_off wth sycti.on, shed with a total of 10 f.ethanol. and

ri eq unt i1 tERE RERHRR i GEede oot fserecys dererasis png -G B0l o
whose di f f er egd, @l 3dver fRdiseecam corresponds to that of the nodification B.
30 2B ~,~?§gtz 05 - 10 Exanple 4 A mixture of 9.2 g of

7-chl or o- 8- cyano- 1- cycl opropyl - 6-fl uor o- 1, 4- di hydr o- 4- ox03- qui nol i necar boxy
lic acid, 30 ml of ethanol, f18 m _of di nmethyl gorrr%m' de and 5 4.85 g of
Hiinig base iEoReattad mel.rraglerpply fromyl o drd noj of the compound (III) are uSually

S, 6S) -2, 8-d~a5ﬂ@i added dropwi se, and the m xture is
then stirred un 8?‘%/(&()96?{[“3%@?%&#@%8%%5?@&1& roomtenperature, the solid is
filteretbof f with suction, washed with a total of 20 m of ethanol and

dried until the weight remains _constant. This gives 11 g.of a beige solid
whose di ffer eREP4 oftg the crysial apedification B pprsimietes dram dhe sRCHMemuspdidi Ga8at i on
B. Exanple 5 j . . : . . ;

7 chl ot 0- - oy S A58 Bt Bso s sl i oo Fltrpd g yih suetion can b

3- qui nol i necapfied byow abing, wistetthnadf et hanol, 18 m of sul phol ane and 4. 85
g of Hinig base is heated to reflux. 4.17 g of

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

is then,stirr r : t t idis
(il toroboft oyt HAde hEGHE of Bl fraRhe Sm S [RFR: SERENG CLBC 4EknRy

dried until t¢e DRI 63k8@)Ns constant. This gives 10.8 g of a beige solid
20 whose differential thernodi agram corresponds to that of the nodification

B. Exanple 6 25 0.5 g of the solid fromthe conparative exanple are
suspended in 3 mM of ethanol. The reaction m xture is heated at reflux for

3 hours and 'Rkl & dndudihbhf idhifilioil Reatf td: Upidfalil POMOGIRLL AiHER and
dried. The X-ray powder diffractogram corresponds to that of the
modi fi cation $hich asZtiinol, Rfropdd@tor- isopfopanol or in a mixture of these alcohols with a
20 polar aprotic diluent such as N-methyl-pyrrolidone, dimethylformamide or
sulpholane, it is subsequently filtered off with suction at room temperature, washed
with ethanol and then dried. In this procedure, it is likewise preferred to add
triethylamine or ethyl-diisopropylamine as base (approximately 0.01 to 0.1 mol of

base per mole of active compound).

25
The X-ray powder diffractogram for characterizing the crystal modification B of
CCDC was obtained using a transmission diffractometer STADI-P with a location-
sensitive detector (PSD2) from Stoe.

30 The melting point of the differential thermoanalysis was obtained using the DSC 820

unit from Mettler-Toledo. Here, the sample of CCDC of the crystal modification B



Patent Clains 1. 8-Cyano-1-cyclopropyl-7-( 1 S, 6S2, 8-diazabicyclo

‘[ 4. 3. 0] nonan- 8-yl )-6fl uoro-1, 4-di hydr o- 4- oxo- 3- qui nol i necar boxylic a%ﬂJWRZM3
(CCDC) of the crystal 5 nodification B, characterized in that it has an
X-ray powder diffractogramw th the follow ng reflection signals (2 theta)
of high and nediumintensity 2 0 (2 theta) 8.91 10 15 20 13.23 14.26 |4.40
15.34 17.88 19.70 20.78 21.86 28.13 30.20 2. 8-Cyano-1- cyclopropyl 7-(1

S, 6S- 2, 8-di azabi cycl o[ 4. 3. 0] nonan- 8-yl ) - 6f | uor o- 1, 4- di hydr o- 4- oxo- 3- qui nol
necar boxyl i ¢ wes Heq@oEXposed tQ m@ Fmpsphere Hoan flusriniush cRcibi aF 40 Kémin: skhei n

that it has mder iffracto foI omnng reflectlon
S|gnals (2 th 5}‘55&/&&"‘ (g’ %&ng w#% Efr ~F"; 2~;. 'a - 12
0 (2 theta) 8.91 13.23 14.26 5 14.40 15.34 17.88 19.70 20.78 10 21. 86
28.13 30.20 and a nelting point, determ ned by DTA, of from 243C to 245C.
15 3. 8-CyanoTle cyarhpipsr bplp- ilugttate the invention without limiting it. The solvent/base
S, 6S- 2, 8-di azabi ¢ o[ 4. 3. 0] no 6f|u 1, 4- di_hydr o- 4- oxo- 3- qui nol i
necar box3| i ¢ ﬁ@FBy( £6Fl r%%%%é% W%éIF@Weé obt ai nabl e by
reacting
7- hal ogeno- 8- cyano- 1- cycl opropyl - 6f | uor o- 1, 4- di hydr o- 4- oxo- 3- qui nol i necar bo
xylic acid of the formula (I11) 20 F Hal zH (Il), in which 25 Hal represents
fluorine or chlorine



2 8 AF~R 2003 -13 and (1S, 6S)-2, 8-di azabi cycl o[ 4. 3. 0] nonane oft he f?ﬁrgﬂ,}ﬁ v
(11)y HNHNHHC((IIl) Sif appropriate in the presence of a base 0e3
ethanol in a mxture with a polar aprotic diluent; or 10 by heati ng CCDC of
an unknown nodification in a diluent, selgcted from ethanol, propanol and

| sopropanol or in a mxture of these alcohols, with a polar aprotic diluent
I f appropriate in the presence of a base, subsequently cooling the m xture
and isolating CCDC of the crystal nodification B. 15 4.

8- Cyano- 1- cy dlappanative Exampls, 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 necarboxyl ic acid (CCDC) of the crystal

m)dification B, according to daim3, wherein the polar aprotic diluent is

selected fro r L 1 | 20 5.
S yanocn cork AUFEADH D7 deRry ST SOpRpL g ot RS e

fl uoro-1, 4- dlmnnd*mmbox)a}cqamd]dl 3he i n(b9.6§)-2 B8-disdabhicy IR} . Obfontie X24yst al
m)dlflcatlon cordin | ai m in 2 or Ia(II
represent s crﬂféﬁ ab1c>§9oé§g ﬁ@%@M@ 2’9%@6@&@@@&?@% %bc of
the nodi ficat] RE4 &P @d§,¥t e‘xjatﬁf urs T%@%Q&f:oﬁrlhﬁﬁl# o that
7- hal ogeno- 8- é?/dg%tgn%q%%%gpr opyf I uo? , 4- dljihy r o- 4- 0xo- 3- qui No Fr}ecar bo
xylic acid ofcohdemtrhet b dathl tenpératdad of 60°C usmg a rotary evaporator, and the residue

is taken up in 10 ml of water. The resulting solution is adjusted to pH 7 using dilute

hydrochloric acid, and the solid is filtered off. The filtrate is extracted three times

10 using 20 ml of dichloromethane each time. The organic phase is dried over sodium
sulphate and filtered and the filtrate is concentrated at a bath temperature of 60°C

using a rotary evaporator. This gives 2.4 g of a light-brown solid which has the X-ray

powder diffractogram shown in Figure 4 and is therefore predominantly amorphous.

15 At a relative atmospheric humidity of 95% (established using a saturated solution of
Na,HPO, x 12 H,O with sediment in water), the solid obtained according to this

procedure absorbs approximately 17% by weight of water within one day.

Example 1

1012 g of 7-chloro-8-cyano-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-3-
quinolinecarboxylic acid are initially charged in a mixture of 3300 ml of ethanol,
1980 ml of N-methyl-pyrrolidone and 534 g of diisopropylethylamine (Hiinig base).
The mixture is heated to reflux, and 459 g of (1S,6S)-2,8-diazabicyclo[4.3.0]nonane
25 are then added dropwise. After the dropwise addition has ended, the mixture is stirred
under reflux for another 3 hours and then allowed to cool to room temperature, and

the solid is filtered off with suction and washed with a total of 1800 ml of ethanol.

The resulting solid is suspended in a mixture of 4650 ml of ethanol and 41 g of
30 Hiinig base, and the reaction mixture is heated under reflux for 3 hours. The reaction
mixture is allowed to cool again to room temperature, and the solid is filtered off

with suction, washed with a total of 1000 ml of EtOH and dried at from 60 to 70°C in



5 inwiich 2H U (I1), Hal represents fluorine or chlorine 10 and 78 APR 2003
'(11S, 6S) -2, 8-di azabi cycl o[ 4. 3. 0] nonane of the fornmula (I111) HNHNHH
(') 15 are reacted, if appropriate in the presence of a base, in ethanol
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10 Example 2

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-pyrrolidine and 1.9 g
of triethylamine 1s heated to reflux. 2.08 g of (15,65)-2,8-diazabicyclo[4.3.0]nonane
15 are added dropwise, and the mixture is then stirred under reflux for 3 hours. At room
temperature, the solid is filtered off with suction, washed with a total of 10 ml of
ethanol and dried until the weight remains constant. This gives 5.23 g of a beige solid

whose differential thermodiagram corresponds to that of the modification B.

20 Example 3

A mixture of 4.6 g of 7-chloro-8-cyano-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-
3-quinolinecarboxylic acid, 15ml of ethanol, 9 ml of N-methyl-pyrrolidine and
2.12g of N-ethyl-pipenidine is heated to reflux. 2.08g of (1S,6S)-2,8-

25 diazabicyclo[4.3.0]nonane are added dropwise, and the mixture is then stirred under
reflux for 3 hours. At room temperature, the solid is filtered off with suction, washed
with a total of 10 ml of ethanol and dried until the weight remains constant. This
gives 5.1 g of a beige solid whose differential thermodiagram corresponds to that of
the modification B.

30



20 auxiliaries and excipients, CCDC of the nodification B according tpgampy 200
of Clains 1 to 5. 12. The use of CCDC of the nodification B according to

any of Clains 1 to 5 for preparing nedi canents. 25 13. The use of CCDC of

the nodification B according to any of Clains 1 to 5 in antibacteri al
conpositions. .Al.A 3. A .AH A AYL. A9, 2.',01 A3.AFF_. A .AY.Al .AlF, . A

j : E5545 5C

(#. #. 2?7 2~>?2~~~>~~?~~?~???<~<<?<?<??<~?<?~<?| IXSYX<X<LKLKLKL?<?>>><>x<| x<| | 72~

>>>?x| | ||| ??2¢:3 11t 45 1Ct t (

Ui . 207222 R STl ol Bl R b kbSO L A B4 |1

11122 >]|?] x>? Pl lolole Mb% L b bl b Y b b b lr bl

??<>?2?<??~?<7}-h@idplirechobox iR atid| 3P>mPo?| dthdnek>] &3>85 dinethylfornitnid¢ -angd>>>x >
X~~~~?7?7?dd: 2145 1C . . :

(#.#. x> | | >75&p| ShFhinighesa.|if Shented> g pHux.) 447 8> pLy(1R165)1318-fasdigc)q-| | 2|
| 18] 22| ?| 2| 2| rA2R222222222322231 222222220239022929222200992 290D -><0092" S>~| ?
2992 || >| l[i&g;éjggvng_gméc?qﬁ&ropwrse, Arid’ the Thixture 48 then stired’ Under Tefhix’ for

m( . #. 0" ?? 7R Kours| Aerdont? progepqmie p fepgobid pip it tepedx off XX Sucxion X wastied xwixh- ¥ X X ppp
x>x>x>x>>x|<x|<x<x<x??>>>~>>>|9999999999999999999999999|?<|<x<x<x<x<x0<8x<x

X <X XX <X 0x <x x <R%ah &% 2 &8 0h ebapeland drieqd untilihe Weight yermgins gqnstant ik glves kkgx x <8x
X <BXX <BXxX <8XX§8§X§§%%§§M ﬂ?ﬁ‘&%é%iﬁieﬁe@ﬁﬁﬁéﬁ%?@%é@%%’& g)%iéﬁﬁ? | t6<§1|§8‘ Pl e8| x<8

| x<8| x<8| x<8<x<88 XXX <X <X < <X <8<X <X < X<BIX<B<X<B<IX<B<X<

x4m#' | {vpke [ V] ca] ca] cal] ca] cal] ca] cRaDf ] cRa] cRa] ca] ca] ca] ca] ca] ca] ca] cRa]c
a] cal] ca] caj ca lcas] cal] ca] ca] c®a]c”a]l ca] callca |

AC68: >@ P| wr M@]—ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]c
a]J ca] ca] ca] ca] c™a] ca] ca] ca] ca] ca] ca] ca] ca] ca! 56: | MH( +} Ne

Vzupkfa\ W] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caLca] ca) caJca]c
a] ca] ca] ca] ca*c@]xé%m] af-e8 ehf/chjaraiBvgyano-1icyrlopropyl-6#4mere:1,4-dihydro-4-oxo-

HHE ¥ W A 02O G f A
2 cal caf val orapunpaifapisia i 30 MELHEBGZ bR SFWBERME MEN TR T |,
.. [ 's/'/110l 001184 Za2dR24AGAX 08 BB AN PydE 9} D655 DB dtadabiyMbP] T.6]noadeadre " a] ca

] c”a] ca] ca] ca] c*a] ca] c*a] ca] ca] c*a] ca] ca] ca] ca] ca] ca}lca] cal c”a] ca] ca] ca] ca]
ca] ca] ca] ca }®@iged dropwise, and the mixture is then stirred under reflux for 3 hours. At room

0,0 S Y <<<<<<<zz===X="zj ==L ¢yl f.a\ a cgD4] ca
] ca] ca] ca] ca] 'CIPER u(:r%i] tgg]sggéji é%tf"gé ca(]ff:{g“{‘ @aﬁﬁéﬁg’g‘lﬁ%@gﬁ%g’] %:g‘%g?t%?gg]o?a
====>>F?7?  ethanol and dried until the weight remains constant. This gives 10.8 g of a beige solid
@@ @aoA\' A' AABBBBBB?BBBBBBBCCCC} xsni d_Z] c] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] 44 ca] vhgsealifferpetigl thermatiearapaqarraids &9 tal @farﬁe a]qéa‘}c‘@ayw} cal CCCCCNDD
Ds EEEQFnFGGhGGEGH, H H-HHBCCCC} xsni d_Z] c] ] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] Jca]c
aJ ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]caD]ca
WeF@10% & ()-- 10% & ()-9@0% & ()-@10% & ()-3@10% & ()-' 10% & ()-~
xdE@&f 10% & ()-L10% & ()-f#10% & ()-- 10% & ()- 10% & ()--
10% & ()-}[<Yﬁ¥ﬂ9@§§z ()-'y3 109%& ()-!8 SI1O0UKKE ()-!& S10983&' () -
S10% & ()-s10% & ()-4mdB! [ 8y#10%&' () - @- 10% & ()-0y#10% & () - L--
10% & ()-+ 10% & ()-*- 10% & ()-#'|eF!™ 10%t| & ()-s10%t| & ()-(310%}| & () -
100 10 250 " "(.9% ¥ the 6y £#bAPAhE domplaYitive m¥iplel&¥h&ehdied in 3 ml of ethanol.
109%4| & () - z#109%4& () - ! Lz#lQW &'d( )- L Hz#109%8| 4] & ()- & S109% & ()-

The reaction mixture is heated at reflux for 3 hours and the solid is filtered off with

suction at room temperature and dried. The X-ray powder diffractogram corresponds

to that of the modification B.
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1. 8-Cyano-1-cyclopropyl-7-(1S,6S-2,8-diazabicyclo[4.3.0nonan-8-y1)-6-
fluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid (CCDC) of the crystal
5 modification B, characterized in that it has an X-ray powder diffractogram

with the following reflection signals (2 theta) of high and medium intensity

2 0 (2 theta)
8.91

10 13.23
14.26
14.40
15.34
17.88
15 19.70
20.78
21.86
28.13
30.20
20
2. 8-Cyano-1-cyclopropyl-7-(1S,6S-2,8-diazabicyclo[4.3.0]nonan-8-y1)-6-
fluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid (CCDC) of the crystal
modification B, characterized in that it has an X-ray powder diffractogram
with the following reflection signals (2 theta) of high and medium intensity.
25



10' 03 i g;tf\go )
10% o0& () - H zX6f G [ $#109%&' () -! [ $#10%& ()-! C z#10%WE' () - 10%VE' ()-! Csz S
()- 1 Csz#109%& ()- uV7!- 109%& ()-s109%&' ()-1(10%& ()- 10 10
10! VO#10%&' () - F9- 10%V& () - H(+dEuV7! - 10%& ()-Ls10%& ()- @
109&' () - F10%&' () - 9#109%&' () - &@LO%&R' () - +}NedEuV7! - % 10%&' () -
10%&' ()-3g#10%& ()-10%&' ()-@ 10%&' ()-- 109 ()- Vp s !dEuvV7!- 3-
10%&' ()-S2@ 109%&' ()-010%&' ()-*@ 10%&' () -1 (z#109%& ()- &
109& ()-!17!1111112"bC @10%& ()-' 109%& ()- . 10 10 10& 10%& ()-8z#10%& ()- &5
109 () - 2" " " H#HHHH #bCl &10% & () - S' 1%@-@;@ 10 10 109- 109%& () - -
10%&' ()-109&' ()-' #;
HHYE ' 2X9bCl %UG10% & () - ! CFy#10%& () - F! c?@g%locy&' ()-!C&@#10%& () -! C@ #10%&' (
)-10% & ()-'"')**mtn+o+zXJ<Cl 10 10! ds6#B0Pa ()-![s6#10%t& ()-! @ #10%& ()-
| V@ #109%& ()- ' 10% & () - o+p+++u, w, , - uV7Cl & 109%&' () - &3@
109 ()-L" 109%& ()- &@ 109& () - sl 10%& () -FZL0%& ()- 10-d-g--.m .dE7C! &
Fz#10%& () - & 10%& ()- &@ 10%& () - &S- 4 40
10%&' ()~ 10%&' ()-& 109%& ()-./s///0l 0dE7d 9y, - 10%& ()-9*-
10%&' ()-' 10%& ()-99%10%& ()-&" @ 10%&' ()15884@
10%&' () -10012" 2#2$29%R42xnbCl & F10%& ()- 10 10 10810%& ()-9l 1@
1098 ()-/#10%& ()-9 .- 109%& ()-42: 2D22445%%a?nbCl | V#109%&' () -
SF10%&’ () - Sz#10%&' ()- ! CSz#10%&' ()-" 21%9()- 10%&' () - D56668888" 8} 0aSAF( 10%
& ()- 10 10 10! V/ #109%&' ()-f, F109&' ()-#T0%&' ()- ![#109%& ()-

20.78

10 21.86
28.13
30.20

and a melting point, determined by DTA, of from 243°C to 245°C.
15
3. 8-Cyano-1-cyclopropyl-7-(15,6S-2,8-diazabicyclo[4.3.0]nonan-8-yl)-6-
fluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid (CCDC) of the crystal
modification B, obtainable by reacting 7-halogeno-8-cyano-1-cyclopropyl-6-
fluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid of the formula (II)

20

F CO,H

(ID),
in which

25 Hal represents fluorine or chlorine
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N H
N—H
H (I1D)
5 if appropriate in the presence of a base-

in ethanol in a mixture with a polar aprotic diluent;

or
10
by heating CCDC of an unknown modification in a diluent, selected from
ethanol, propanol and isopropanol or in a mixture of these alcohols, with a
polar aprotic diluent if appropriate in the presence of a base, subsequently
cooling the mixture and isolating CCDC of the crystal modification B.
15
4. 8-Cyano-1-cyclopropyl-7-(1S,6S-2,8-diazabicyclo[4.3.0]nonan-8-y1)-6-
fluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid (CCDC) of the crystal
modification B, according to Claim 3, wherein the polar aprotic diluent is
selected from N-methylpyrrolidone, dimethylformamide and sulpholane.
20
5. 8-Cyano-1-cyclopropyl-7-(1S,6S-2,8-diazabicyclo[4.3.0]nonan-8-y1)-6-
fluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid (CCDC) of the crystal

modification B, according to claim 3, wherein

25 Hal  in formula (II) represents chlorine.
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Claims 1 to 5, characterized in that 7-halogeno-8-cyano-1-cyclopropyl-6-
fluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid of the formula (II)

0
F CO,H
Hal N
5 (1D,
in which
Hal represents fluorine or chlorine
10
and (I1S,6S)-2,8-diazabicyclo[4.3.0]nonane of the formula (I1I)
I
N H
N—H
H (I11)
15 are reacted, if appropriate in the presence of a base, in
ethanol in a mixture with a polar aprotic diluent
or
20

that CCDC of an unknown modificaton is heated in a diluent, selected from

ethanol, propanol and isopropanol or in a mixture of these alcohols, with a
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| " HSUR' () *+, 7. Process according to Claim 6, wherein the polar aprotic diluen 1s selected

5 from: N-methyl-pyrrolidone, dimethylformamide or sulpholane.

8. Process for preparing CCDC of the modification B according to Claim 6,
characterized in that, if the solvent used is ethanol, N-methyl-pyrrolidone,
dimethylformamide or sulpholane are employed as further solvents.

10

9. Process for preparing CCDC of the modification B according to Claim 6,

characterized in that, if the solvent used is ethanol, N-methyl-pyrrolidone is

employed as further solvent.

15 10.  Process for preparing CCDC of the modification B according to Claim 6,
characterized in that the base used is trimethylamine, triethylamine or

ethyldiisopropylamine.

11.  Medicament, characterized in that it comprises, in addition to customary
20 auxiliaries and excipients, CCDC of the modification B according to any of

Claims 1 to 5.

12.  The use of CCDC of the modification B according to any of Claims 1 to 5 for
preparing medicaments.
25
13.  The use of CCDC of the modification B according to any of Claims 1 to 5 in

antibacterial compositions.



