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Quin@lbne:-ind napht«hyri donecar boxylic acid derivatives The invention

rel ates to new qui nol one- and napht hyri donecarboxylic acid derivatives

whi ch are substituted in the 7-position by a diunsaturated bicyclic am ne
radical, their salts, processes for their preparati d iWpact eri al
conpositions containing these. The PatentlAppIicatiEﬁ24€§ é§§%3Q0 DE 42 30
804, DE 43 29 600 (Bayer) and JP 4 253 973 (Banyu) already disclose

qui nol onecar boxyl i c acids which are substituted in the 7-position by a

bi cycli ¢ nonounsaturated am ne radical. These conpounds .are di stingui shed
by high antibacterial activity. However, they have the disadvantage that

t hey have a hi gh genotoxic potential, mhlch makes their use as nedi canents
i npossi bl e. The invention is therefore based on the obj ect of discovering
conpounds whi ch, conbined with high antibacterial activity, show a decrease
in the genotoxic properties. It has now been found that the conpounds of
the formula (1) T Qin WhICh Q denotes a radlcal of the formula 2

f

The invention relates to new quinolone- and naphthyridonecarboxylic acid derivatives .
which are substituted in the 7-position by a diunsaturated bicyclic amine radical, their

salts, processes for their preparation, and antibacterial compositions containing these.

The Patent Applications EP 520 240, DE 42 30 804, DE 43 29 600 (Bayer) and JP
4 253 973 (Banyu) already disclose quinolonecarboxylic acids which are substituted in
the 7-position by a bicyclic monounsaturated amine radical. These compounds are
distinguished by high antibacterial activity. However, they have the disadvantage that
they have a high. genotoxic potential, which makes their use as medicaments
impossible. The iﬁvention is therefore based on the object of discovering compounds
which, combined with high antibacterial activity, show a decrease in the genotoxic

properties.
It has now been found _that the compounds of the formula (I)

TQ | o o,
in -which

Q denotes a radical of the formula



wherein represents al kyl having 1 to 4 carbon atons, which is optionally
nmono- or disubstituted by hal ogen or hydroxyl, al kenyl having 2 to 4 carbon
atons, cycloal kyl having 3 to 6 carbon atons, which is optionally
substituted by 1 or 2 fluorine atons, bicygclo[l.1. 1] pent-I-yl,

1, 1-di et hyl propar gylyz 3goxetanyl, mnethoxy, cam no, nethyl amxto, o _

di met hyl am no, orx,ph nyl Wm[%Rg s optd ongl | Y mag=rzor di gubski t It ededuk?

hal ogen, am no or YKy repr €y€n hydr oxyl , _al ko vifig 1 to 3
carbon atons, whichly slopthl onal Iy substit ledloy hydrdxyi 0 am no
or di met hyl ani no, “be#/yl'¥xy  or o~ N s A N\T's
(5-nethy|-2-oxo-1,3-dioxwl-4-y|)-nethy|oxynéhfétoxynethyloxy, R"

pi val oyl oxynet hyl oxy, 5-i ndanyl oxy, phthalifdi nyl oxy,

3- acet oxy- 2- oxo- but yl oxy, nitromethyl or dial koxycabonyl nethyl having | to
2 carbon atoms in each alkyl noiety, RO : hydrogen or al kyl having
1 to 3 carbon atons, which is optionally substituted by nethoxy, hydroxy or
hal ogen, [err] repQﬁﬁfaﬁs hydrogen, CH3 or CH2F, [err] represents

hal ogen or nitro, [€ represents hydrogen, hal ogen, am no, hydroxyl,
met hoxy, nercapto,

R'  represents alkyl having 1 to 4 carbon atoms, which is optionally mono-
or disubstituted by halogen or hydroxyl, alkenyl having 2 to 4 carbon
atoms, cycloalkyl having 3 to 6 carbon atoms, which is optionally
substited by 1 or 2 fluorine atoms, bicyclofl1.1.1]pent-1-yl,
1,1-dimethylpropargyl, 3-oxetanyl, methoxy, amino, methylamino,
dimethylamino, or phenyl which is optionally mono- or disubstituted by
halogen, amino or hydroxyl, '

R2 ~ represents hydroxyl, alkoxy having 1 to 3 carbon atoms, which is
optionally substituted by hydroxyl, methoxy, amino or dimethylamino,
benzyloxy or (5-methyl-2-oxo-1,3-dioxol-4-yl)-methyloxy,
acetoxymethyloxy, pivaloyloxymethyloxy, S-indanyloxy,
_phthalidinylo_xy, 3-acetoxy-2-oxo-butyloxy, nitromethyl or
dialkoxycarbonylmethyl having 1 to 2 carbon atoms in each alkyl
moiety,

- R’ represents hydrogen or alkyl having 1 to 3 carbon atoms, which is
~ optionally substituted by methoxy, hydroxy or halogen,

R  represents hydrogen, CH; or CH;F,
X'  represents halogen or nitro,

X?  represents hydrogen, halogen, amino, hydroxyl, methoxy, mercapto,



3 met hyl, hal ogenonethy, or vinyl, A epeset N or [err] wherein [err]
represents hydrogen, halogen [err] [err] OCHF2, CH3, CN, [err] or [err] or
altematively, together with [err] can forma bridge of the structure [err]
[err] [err] [err] [err] [err] [err] the gtom maked by * being |inked to
the carbon atom of A and wherein R8 denotes hydrogen, nethyl or fornyl, and
D. repre ents Nor [err] wherein RO represents hydrogen, hal ogen,
[err] [err] [err] or CH3 or alternatively, together with R9, can forma

bri dge of the structure - nethyl] hdlegenpmethybor inyl,[ err] [err] or [err] the
at om mar ked by being linked to tthe carbon atomof D, and T denotes a
radi cal of the fornula

A represents N or C-R’, wherein
R7 repr&sents hydrogena haloga\" CF33 (X:Hh m'HFZ’ CH3: -CNs
CH=CH, or C=CH or alternatively, together with R!, can form a
 bridge of the structure -'O-CH,-CH-CH,;, -‘S-CH,-CH,-,
-*S-CH,-CH-CH;, -’CH,-CH,-CH-CH; or -'O-CH,-N-R%, the atom
marked by * being linked to the carbon atom of A and wherein
R®  denotes hydrogen, methyl or formyl,
and
D . represents N or C-R'°, wherein
R  represents hydrogen, halogen, CF;, OCH;, OCHF, or CH; or
altematively, together with R®, can form a bridge of the structure
“O-CHy, -NH-CHy, -N(CH;}CHy, -"N(GH,)-CH;,
-"N(c-C;H;)-CH,- -or -'S-CH,-, the atom marked by ° being
linked to the carbon atom of D, and

T denotes a radical of the formula

-

wherein

B represents (CHy),-NR'R® or (CH,),-OR’, wherein



B wherein B represents [err] or [err] wherein 4 m represents 0 or
1, R3 represents hydrogen, nethyl or al koxycarbonyl having 1 to 4 carbon
atons in the alkyl noiety, R4 represents hydrogen or nethyl and R5
represents hydrogen or nethyl and R6 represents hydrogen or nethyl, and
their pharmaceutically utilizable hydrates and acid addition salts and al so
the alkali netal, alkaline earth netal, silver and guanidiniumsalts of the
under | yi ng carboxylic acids have, conbined with good tolerability, high
antibacterial action, in PBartiEPIESESy STﬁst gram positive bacteria.
Preferred conpounds of the formula (1) are those in which Q denotes a
radi cal of the fornula .

R®  represents hydrogen, methyl or alkoxycarbonyl having 1 to

4 carbon atoms in the alkyl moiety,
R*  represents hydrogen or methyl and
R®  represents hydrogen or methyl and
R®  represents hydrogen or methyl,

and their pharmaceutically utilizable hydrates and acid addition salts and also the alkali
metal, alkaline earth metal, silver and guanidinium salts of the underlying carboxylic
acids have, combined with good tolerability, high antibacterial action, in particular
against gram-positive bacteria.
Preferred compounds of the formula () are those
in which

Q denotes a radical of the formula

x! o Xz O
2
! cO-R2 X 2 CO-R
| or ~ | |
NA N 0” 'N° s

wherein

R'  represents alkyl having 1 to 4 carbon atoms, which is optionally mono-
or disubstituted by halogen, alkenyl having 2 to 3 carbon atoms,



[err] wherein [err] represents al kyl having | to 4 carbon atons, which is
optionally nono- or disubstituted by hal ogen, al kenyl having 2 to 3 carbon
atons, 5 cycl oal kyl having 3 or 4 carbon atons, which is optionally
substituted by I fluorine atom bicyclo[151.1]pent-1-yl,

|, 1- di met hyl propar gyl , 3-oxetanyl, nethylam no, or phenyl which is
optionally nono- or disubstituted by fluorine, am no or hydroxyl,

o
hyd |, al \AY iLng: .
(5 ot yl < 2- oo 1 3. df o SR B3 O A sarbof Bort, Wiich REARAAIY sHbeingr

having 1 to 2 carbon atdms,1 viuatinei atoapt biewelb[lyl.bjpent-1yh 1jl-dinktiyipropagyhy

fluorine, [err] represents fluori of chlorjne, [err]. represents
hydrogen, hal ogen, ani no>-OXEAmXY metﬂ;lﬁmm &Fepi\ﬁylomﬁn‘ﬂ ?PWmﬁY mono- or

' N C R7, wh ' . : , hal ,
rePresente N O o C Y NEelndls by 9GRS S by aegyy el coen [er)

R*  represents hydroxyl, alkoxy having 1 to 2 carbon atoms, benzyloxy or
(5-methyl-2-oxo-1,3-di_oxol-4—yl)—meﬂ10xy,

R’  represents hydrogen or alkyl having 1 to 2 carbon atoms, which is
optionally mono- to trisubstituted by fluorine, |

X' represents fluorine or chlorine,
X?  represents hydrogen, halogen, amino, methyl, trifluoromethyl or vinyl,
A represents N or C-R7, wherein
R represents hydrogen, halogen, CF;, OCH;, OCHF,, CH;, CN,
CH=CH, or C=CH or alternatively, together with R, can form a
bridge of the structure :
-‘O-CH,-CH-CH;, -'S-CH,-CH,-, -'CH,-CH,-CH-CH; or
-"O-CH,"N-R?, the atom marked by * being linked to the carbon
atom of A and wherein |
R®  denotes hydrogen or methyl,
and
D represents N or C-R", wherein
RY  represents hydrogen, fluorine, chlorine, CF;, OCH; or CH; or

alternatively, together with R®, can form a bridge of the structure
-*0-CH;-, -"N(CH;)-CH,-, -"N(C;H,)-CH;-, -"N(c-C,H;)-CH,- or



CH=[err] or C=CH or alternatively, together with [err], can forma bridge
of the structure [err] [err] - [err] or [err] the atom marked by being
| i nked to the carbon atom of A and wherein R8 denotes hydrogen or nethyl,
and D represents N or [err] wherein [gr] represents hydrogen,
fluorine, chlorine, [err], [err] or [err] or alternatively, together with
R9, can forma bridge of the structure [err] [err] [err] [err] or 6

[err] the atom marked by being,linked to the carbon atomof D and T
denotes a radical of the for i SrCRlntthe ajom marked by ~ being linked to the carbon atom

of D, and

T denotes a radical of the formula

B represents -NR’R' or -OH, wherein
R®  represents hydrogen or methyl,
R represents hydrogen or methyl and
R® represents hydrogen
and their pharmaceutically utilizable hydrates and acid addition salts and also the alkali
metal, alkaline earth metal, silver and guanidinium salts of the underlying carboxylic
acids.

Particularly preferred compounds of the formula (I) are those in which

Q denotes a radical of the formula



B represents [err] or -OCH wherein [err] represents hydrogen or

nmet hyl, R4 represents hydrogen or nethyl and R6 represents hydrogen and
their pharnmaceutically utilizable hydrates and acid addition salts and al so
the alkali nmetal, alkaline earth netal, sidver and guanidiniumsalts of the
under | yi ng carboxylic acids. Particularly preferred conpounds of the
formula (1) are those in which Q denotes a radical of - the formula 7
[err] wherein [err] represents al kyl having I to 4 carbon atonms, which is
optional Iy mono- or disubstituted by fluorigge, xinyl, cyclopropyl which is
optional ly substituted by 1 @luorine atom @gr p enyuhyglch Is optionally

nono- or disubstituted b or i er2 R2 X roxyl, al koxy havi ng
| to 2 carbon atons or thII-2- or |

A DT N ‘g

,;, -

wherein

R!  represents alkyl having 1 to 4 carbon atoms, which is optionally mono-
or disubstituted by fluorine, vinyl, cyclopropyl which is optionally
substituted by 1 fluorine atom, or phenyl which is optionally mono- or
disubstituted by fluorine,

R?.  represents hydroxyl, alkoxy having 1 to 2 carbon atoms or (5-methyl-2-
oxo-1,3-dioxol-4-yl)-methoxy,

R®  represents hydrogen or methyl which is optionally mono- to
trisubstituted by fluorine,

X' represents fluorine,
X?  represents hydrogen, fluorine, amino, methyl or vinyl,
A represents N or C-R’, wherein
R’ represents hydrogen, fluorine, chlorine, bromine, CF;, OCH;,
OCHF,, CH;, CN, CH=CH, or C=CH or altematively, together
with R!, can form a bridge of the structure -"O-CH,-CH-CH; or

-"O-CH,-N-R3, the atom marked by * being linked to the carbon
atom of A and wherein



oxo-1 , 3-di oxol -4-yl)-methoxy, RO represents hydrogen or nethyl which is

optionally nono- to trisubstituted by fluorine, [err] represents
fluorine, X2 represents hydrogen, fluorine, amno, nmethyl or vinyl, A
represents N or CR7, wherein R7 reprgsents hydrogen, fluorine,

chlorine, bromne, [err] [err] OCHF2, CH3, CN, CH=CH err] or C=CH or
alternatively, together wwith R, can forma bridge of the structure [err]
or -0 [err] the atom nmarked by being linked to the carbon atom of A and

wher ei n 8 [err] denotes IRr qggme9hvdrogdtydr, mathsi, D represents N or
[err] wherein [err] represents hydrogen,  fluorine, chlorine or OCH3 or
alternatively, together with [err] can forma bridge of the structure [err]

and
D represents N or C-R'’, wherein

R' .represents hydrogen, fluorine, chlorine or OCH, or alternatively,
together with R’, can form a bridge of the structure -"O-CH,-,
-*N(CH,)-CH,-, -'N(C,H,)-CH,- or -"S-CH,-, the atom marked by

* being linked to the carbon atom of D, and

T denotes a radical of the formula
B .
R
wherein
B . represents NH, and

R®  represents hydrogen,
and their pharmaceutically utilizable hydrates and acid addition salts and also the alkali

metal, alkaline earth metal, silver and guanidinium salts of the underlying carboxylic

acids.

It has furthermore been found that the compounds of the formula (I) are obtained on

reaction of compounds of the formula (II)

Y-Q i



[err] [err] or - [err] the atom marked by being |inked to the carbon atom
of Db and T denotes a radical of the formula B R wherein B

represents NH2 and R6 represents hydrogen, and their pharnaceutically
utilizable hydrates and acid addition salgs and al so the al kali netal,

al kaline earth netal, silver and guanidiniumsalts of the underlying
carboxylic acids. It has furthernore been found that the conpounds of the
formula (1) are obtained on reaction of conpounds of the formula (I1) Y—Q
9 in which Q nwhxcehs t he neani ng i ndi cated above and :

Q has the meaning iﬁdicated above and
Y represents a leaving group such as halogen, in particular fluorine or chlorine,

with compounds of the formula (III)

@:>NH m)
R

in which
B and R® have the meanings indicated above,

if appropriate in the presence of acid scavengers and, if appropriate, protective groups

present are removed.
If, for example, 6,7-difluoro-1-cyclopropyl-1,4-dihydro-8-methoxy-4-oxo-

3-quinolinecarboxylic acid and 1,2,3,7a-tetrahydro-isoindol-3a-ylamine are used as

starting substances, the course of the reaction can be shown by the following equation:

DABCO = 1,4-diazabicyclo[2.2.2]octane



Y represents a | eaving group such as halogen, in particular fluorine or
chlorine, with conpounds of the fornmula (I11) B in which B and R6 have the
meani ngs i ndi cated above, if appropriate in the presence of acid scavengers
and, if appropriate, protective groups prggent are renoved. If, for

exanple, 6,7-difluoro- 1 -cyclopropyl- 1 ,4-dihydro-8-mnethoxy-4-oxo-

3-qui nol i necarboxylic acid and 1, 2, 3, 7a-tetrahydro-i soi ndol - 3a-yl am ne are
used as starting substances, the course of the reaction can be shown by the

fol I owi-ng equatTighcorBpads ﬂflhéfmm)msea@é dtarting EsthidiRds arelkhoWteor can be
conpounds of the forrrul a (II) used as starting corrpounds are known or can

be prepared by RApAWRd b kmows metheds. They eas osiennlly be emplay ?W@Stl‘m;lagras

L oootivity, 't he&%@ﬁ%ﬁﬁ@@&? RS TP e of el B SBBRARY) ¢ Clinemds o,

chel at es. * Exanpthesfonttilal{Ilyaan besovbetenpl@@dadseboron chelates. Examples which may be
mentioned are:

7-Chloro-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic  acid,
1-cyclopropyl-6,7-difluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid, 6-chloro-1-
cyclopropyl-7,8-difluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid, 8-chloro-1-
cyclopropyl-6,7-difluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid, 1-cyclopropyl-
6,7,8-trifluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid, 5-bromo-1-cyclopropyl-
6,7,8-trifluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic  acid, 5-bromo-1-(2,4-
difluorophenyl)-6,7,8-trifluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic  acid,
1-cyclopropyl-6,7-difluoro-1,4-dihydro-8-methyl-4-oxo-3-quinolinecarboxylic  acid,
6,7-difluoro-1-ethyl-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid, 7-chloro-6-fluoro-
1-ethyl-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid, 7-chloro-6-fluoro-1,4-dihydro-1-
(2-hydroxyethyl)-4-oxo-3-quinolinecarboxylic acid, 6,7-difluoro-1-(2-fluoroethyl)-1,4-
dihydro4-oxo-3-quinolinecarboxylic acid, 7-chloro-6-fluoro-1,4-dihydro-1-methoxy-
4-ox0-3-quinolinecarboxylic acid, 7-chloro-6-fluoro-1,4-dihydro-1-methylamino-4-oxo-
- 3-quinolinecarboxylic acid, 6,7-diﬂuoro-l',4-dihydro-4-bxo-l-phenyl-3-
quinolinecarboxylic  acid, 7-chloro-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-1,8-
naphthyridine-3-carboxylic acid, 7-chloro-1-cyclopropyl-6-fluoro-1,4-dihydro<4-oxo-1,8-
naphthyridine-3-carboxylic acid ethyl ester, 1-cyclopropyl-6,7,8-trifluoro-1,4-dihydro-4-
oxo-3-quinolinecarboxylic acid ester, 9,10-difluoro-2,3-dihydro-3-methyl-7-oxo0-7H-
- pyrido-[1,2,3-de][1,4]benzoxazine-6-carboxylicacid,8,9-difluoro-6,7-dihydro-5-methyi-
1-oxo0-1H,5H-benzoli,j]-quinolizine-2-carboxylic acid, 7-chloro-6-fluoro-1-phenyl-1,4-
dihydro-4-oxo-1,8-naphthyridine-3-carboxylic acid, ethyl 7-chloro-6-fluoro-1-(4-
fluorophenyl)-1,4-dihydro-4-oxo-1,8-naphthyridine-3-carboxylate, 6,7,8-trifluoro-1,4-
dihydro-1-methylamino-4-oxo-3-quinolinecarboxylic acid, 1-amino-6,7,8-triffuoro-1,4-
dihydro-4-oxo-3-quinolinecarboxylicacid, 6,7,8-trifluoro-1,4-dihydro-1-dimethylamino-
4-oxo-3-quinolinecarboxylic acid, 6,7-difluoro-1-(4-fluorophenyl)-1,4-dihydro-8-methyl-
4-oxo-3-quinolinecarboxylic acid, 7-chloro-6-fluoro-1-(4-fluorophenyl)-1,4-dihydro-4-
oxo-3-quinolinecarboxylicacid, 7-chloro-6-fluoro-1-(2,4-difluorophenyl)-1,4-dihydro-4-



7-Ch|oro-1-cyc|opropy| 6-f 1 uor o- 1, 4- di hydr o- 4- oxo- 3- qui nol i necar boxylic
acid, 1-cyclopropyl-6,7-difluoro- 1 4- di hydr 04- oxo- 3- qui nol i necar boxylic
acid, 6-chloro-1-

cyclopropyl 7, 8- d|fluoro 1, 4- dlhydro 4- ox913 qui nol i necar boxylic acid,
8-chloro-1I - cyclopropyl 6, 7- di fl uor-1, 4- di hydr 04- oxo- 3- qui nol i necar boxyl i c
acid, 1-cyclopropyl- 6,7,8-trifluoro- 1 4- di hydr 04- oxo- 3- qui nol i necar boxylic
acid, 5-brono-l|- gclopropyl

6, E 8-trifl gor@“)r AUHIOHD mbﬁ@m%mmﬂm@da%@mpl@nyl)d&dnhydrmxw
1-
gl f :’82’? opht(anyl ob,negarbpﬂdf 0§06¢1 Zlcygl qpro 7%@3"?&“@%363%&#?‘8'}

acid, 1-cycl Opqmﬁalﬁn&arboﬁylidatiH,Q-chloro-l-cyclopropyl-&ﬂuoro-l ,4-dihydro-5-methyl-4~oxo-
1, 4- di hydr o- 8- et hy] 40x0- 3- qui nol i necar, box§l ic acid

6. 7- di f I'uor o- 11, 8tnaphth ynmmlmy coxarid- quranarp-beBugrad (2 4-difluerophenyl)-1,4-
T ehnor oo 1 S s Sl a-ghe T Shdphith Rt Gt Bl 6 GRRRSY il -

(2- hydr oxyet hy{3-oxetanyd)-3-0xoiN@hinokieatboxylic C aﬁd,d 678-tnﬂuoro-l ,4-dihydro-1-(3-
6, 7-di fl uoro- 1- ( 2- quoroethyI) 1, 4- di hydro-4- oxo- qU|noI|necarboxyI|c

aci d, 7-chl or oo%etanybf-exa-34quin m%b@zcyhstas&Q—(bwelQH-bllpmlth% grtpBygror ¢

SR %ﬁ%@ﬂ@‘ﬂﬁ%@%@ Iralal . ipehyimeneR e

qui nol i necar boﬂudmocl 4—dﬂ\ydcb-4-bx ﬂiynchnes}oambonylic tacid, u6,7¢8-trifluoro-1-(2,4-

, 4-di hyd 4- - 1, 8- d - 3- I d,
7-chi of o- 1- cycABieapheay) mm hinp loechboxylie. aeid, 67,8-tifluoro-14-
napht hyri di ne-
1- cycl opropyl - gﬂlg%?( Iﬁ%@gyl%ﬁ@@?ﬁr%% _11c 0XxO0- -qu7| nlg meca?’{)oxy |c aC| d

ester, 9,10-di ﬂﬂyW—BxG—lgﬁ-mmmm-mjbeﬂmxaeﬂ,% 7-difluoro-1,4-dihydro-4-oxo-1-
R AR T L e U I R R
7-chl oro- 6- Tl ugiinolindarioxytic -atid, S-amino-1-cyclopropyl-6,7,8-trifluoro-1,4-dihydro4-oxo-3-
quinolinecarboxylic acid, 1-cyclopropyl-6,7,8-trifluoro-1,4-dihydro-5-hydroxy-4-oxo-3-
quinolinecarboxylic acid, 1-cyclopropyl-6,7-difluoro-1,4-dihydro-8-methoxy-4-oxo-3-
- quinolinecarboxylic acid, ethyl 7-chloro-1-(2,4-difluorophenyl)-6-fluoro-1,4-dihydro4-
oxo-1,8-naphthyridine-3-carboxylate, 1-cyclopropyl-6,7-difluoro-1,4-dihydro-4-oxo-8-
vinyl-3-quiholinecarboxylic acid, 1-cyclopropyl-8-ethinyl-6,7-difluoro-1,4-dihydro4-
oxo-3-quinolinecarboxylic ‘acid, 9,10-difluoro-3-methyl-7-0xo0-2,3-dihydro-7H-
pyrido[1,2,3-d,€][1,3,4]benzoxadiazine-6-carboxylic acid, 8-amino-9,10-difluoro-3-
methyl-7-ox0-2,3-dihydro-7H-pyrido[ 1,2,3-d,e][ 1,3,4]benzoxadiazine-6-carboxylicacid,
7,8-diﬂuoro-5-oxo—9,1-[(N-methylimino)methano]-5H-thiazolo[3,2-a]-quinol'ine-4~
carboxylic acid, 7,8-difluoro-5-0x0-9,1-[(N-ethylimino)methano}-SH-thiazolo[3,2-a]
quinoline-4-carboxylic acid, 7,8-difluoro-5-0x0-9,1-(epoxymethano)-5SH-thiazolo[3,2-a]-
quinoline-4-carboxylic acid, 7,8-difluoro-5-0x0-9,1-(epithiomethano)-5H-thiazolo[3,2-a}-
quinoline#carboxylic acid, 7,8-difluoro-1-methyl-5-oxo-SH-thiazolo[3,2-a]-quinoline-
4-carboxylic acid, 8-bromo-6,7-difluoro-1+(cis-2-fluorocyclopropyl)-1,4-dihydro-4-oxo-
3-quinolinecarboxylic acid, 8-chloro-6,7-difluoro-1-(cis-2-fluorocyclopropyl)-1,4-
dihydro-4-oxo-3-quinolinecarboxylic acid, 6,7-difluoro-1-(cis-2-flucrocyclopropyl)-1,4-
dihydro-4-oxo-3-quinolinecarboxylic acid, 6,7,8-trifluoro-1-(cis-2-fluorocyclopropyl)-
1,4-dihydro-4-oxo0-3-quinolinecarboxylic  acid, $5,6,7,8-tetrafluoro-1-(cis~2-
ﬂuoroc_:yclomopyl)—l ;4-dihydro-4-oxo-3-quinolinecarboxylic acid, 6,7-difluoro-1-(cis-2-




di hydr o- 4- oxo- 1, 8- napht hyri di ne- 3-carboxylic acid, ethyl

7-chl oro-6-fl uoro- 1-(4- _ .

f Fuorophenyl ) - 1, 4- di hydr 04- oxo- 1, 8- napht hyri di ne- 3- car boxyl at e,
6,7,8-trifluoro-1,4- dihydro- 1 -nmethylam#o-4-oxo-3-quinolinecarboxylic
acid, l1-amno-6,7,8-trifluoro- 1, 4-

di hydr o- 4- oxo- 3- qui nol i necar boxyl i cacid, 6,7,8-trifluoro- 1, 4-dihydro-

T Yo RSB AR 4850 S iyl i, Sy
4- ox0- 3- qui nol iGBdifiuopes] Hicis-2xfluckocyclopropyl)-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid,
rhr e ot YO bl LA oy Iy o G
6. 7,811 111 uor SHRAEAOIG b Pty (6B Bureropropy & ifluorometion
G ol | nebar boxy L ans g o -ainelinetarbolylivenicy 6 Tadifbraed iz Anorocyclopropyl)
7- chi or o- 1- cycl o §-methery-4a0xe-ripalipecarbayiis, 4asigs  6,7-difluoro-1-(cis-2-
R
5- met hyl 4- oxo- 16,B8+wifthdrbyi-{cis-2+udrobyniépropyd)s1,4-diléydre-diokb3equindlinecatbwydiccacid,
6 7Bt 11 hor debram by RL0GeTos) ToLkeds 2 iasoey lopronulild-dinydsefrexo-3-
5 1 (A S4B o SR 252 gy
7-chl or o- 1- ( 1, Jdihydroyto-Srainglinerarboxylic acid, 6,7-difluoro-1-{(1R,28)-2-flucrocyclopropyl]-
5 908 T o By Grora T i linechboxy it "8, ' %, 78-fifluoro-1-{(1R,28)-2-
gl f7 I wor ;)Ppleﬂglr é@%rﬁgﬁl&ﬁf@ﬁﬂ]—ﬁﬂ%ﬂy&oﬂ%ﬁ@-hﬁﬁﬁ%ﬁo&?lie&‘icil,cb,6,7,8-tetraﬂuoro-l-
[(1R,2S)-2-fluorocyclopropyl]-1,4-dihydro-4-oxo-3-quinolinecarboxylic  acid,
6,7-difluoro-1-[(1R,28)-2-fluorocyclopropyl]-1,4-dihydro-8-methyi-4-oxo-3-
quinolinecarboxylic acid, 8-ethinyl-6,7-difluoro-1-f(1R,2S)-2-fliorocyclopropyl]-1,4-
dihydro-4-oxo-3~quinolinecarboxylic acid, 6,7-difluoro-1-[(1R,2S)-2-flucrocyclopropyl}-
1,4-dihydro—4-oXo—8-ﬂiﬂuotomeﬂ1yl—3—quinolinemrboxylic acid, 6,7-difluoro-1-[(1R,2S)-
2-fluorocyclopropy1}-8-diflucromethoxy-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid,
6,7-difluoro-1-[(1R,2S)-2-fluorocyclopropyl]-1,4-dihydro-8-methoxy-4-oxo-3-
quinolinecarboxylic acid, 6,7-difluoro-1-[(1R,2S)-2-flucrocyclopropyl}-1,4-dihydro-5-
methyl-4-oxo-3-quinolinecarboxylic  acid, 5-amino-6,7,8-trifluoro-1-[(1R,2S)-2-
fluorocyclopropyi}-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid, 6,7-difluoro-4-oxo-
- 4H-{1,3]thiazeto[3,2-ajquinoline-3-carboxylic acid, 6,7-difluoro-1-methyl-4-oxo-4H-
[1,3]thiazeto[3,2-a]quinoline-3-carboxylic acid, 6,7-difluoro-1-fluoromethyl-4-oxo-4H-
[1,3]thiazeto[3,2-a]quinoline-3-carboxylicacid, 1-6yclopropyl-6,;7-diﬂuoro-l,4—dihydro-
8-methyl-4-oxo-3-quinolinecarboxylic acid -B(O-CO-CH;), chelate.

The bicyclic amines of the formula (IIT) required as starting compounds are new. They
can be prepared by the methods shown in scheme 1: Starting from an alkyl
2,5-dihydropyrrolecarboxylate (1), the Diels-Al_der adducts (2) or (3) can be synthesized
using suitable dienes. Instead of dienes, suitable diene synthons, such as, for example
a-pyrone, can also be used. From (2), by addition of bromine in inert solvents and



di hydr - 4- oxo- 1- phenyl 3-qui nol i necarboxylic acid,
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1,2,3,7a tetrahydro-xsomdole can be prepared, for example by a similar reaction

sequence (Diels-Alder reaction, reduction).

The intermediates of the structures (6), (8), (li) and (12) correspond to the general
formula (1II).

1-Amino-8-azabicyclo[4.3.0]nona-2,4-diene can also be prepared by reacting methyl
8-azabicyclo[4.3.0]nona-2,4-diene-1-carboxamide-8-carboxylate by means of a
Hoffmann degradation, for example with sodium hypochlorite, sodium hypobromite or
iodosobenzene to give methyl 1-amino-8-azabicyclo[4.3.0]nona-2,4-diene-8-carboxylate
and then removing the carbamate protective group by treatment with acids or bascs.
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Scheme 1: Synthesis of 3a-substituted 1,2,3,7a-tetrahydroisoindoles
(R = Cs-alkyl, R' = benzyl, CO-C,-alkyl, CO,-C,;-alkyl, R" = Si(CH;);, R" =
Cyalkyl)

Examples of diunsaturated bicyclic amines of the formula (III) which may be

nmnﬁomuime:

1,2,3,7a-Tetrahydro-isoindol-3a-ylamine,  4-methyl-1,2,3,7a-tetrahydro-isoindol-



[ (I R 2S)-2-fluorocycl opropyl]-1, 4-di hydr o4- oxo- 3- qU|noI|necarboxyI|c
acid, 6,7-difluoro-1 -[(1R, 2S)- 2 fl uorocycl opropyl]-1

, 4- di hydr o- 8- net hyl - 4- oxo- 3- qui nol i necar boxylic acid,
8-ethinyl-6,7-difluoro-I-[(1R, 2S)-2- quoigcycIopropyI] 1, 4-

di hydr o- 4x0- 3- qui nol i necar boxyl i c aci d,

6, 7-di fluoro-1-[ (1R, 2S) - 2- quorcyprropyI]-

1, 4-di hydr o- 4- oxo-8-trifl uoronethyl - 3-qui nol i necar boxyl i c acid,

6, 7-di f uoro- 1- b@éﬁmﬁ& 5-methyl-1,2,3,7a- tetrahydro-lsomdol-3a-ylanune, 6-methyl-1,2,3,7a-
2- quorocycIopro yI]-8-difl uoronef hoxy- 1, 4- di hydr o- 4-"oxo- 3-qU|noI|necarboxy

lic acid, 6, 7- dettahydraisoiridok 3&ym)m2,-f |quﬂ@gldl,'éﬁﬂgﬂmhydro—lsomdol%a-ylamme
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acid, 6,7-difl ugsiadéle, f3d-| d6Brithyl4t, 23 Fadétrahydro-isoindole.

[1 3] t hi azet o 3, 2-a] qU| nol i ne- 3 car boxyl i cacl d,

1- cycl opropyl -6, 7-di fl uor o- 1, 4- di hydr o-
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can be prepar edhbYolld\Winggirdessesshown in scheme 1: Starting froman al kyI

2, 5-di hydropyrrol ecarboxylate (1), the Diels-A der adducts (2) or (3) can
be synthesized using suitable dienes. Instead of dienes, suitable diene

Sy one: uch £, e SRBHRL R s (1Yl B0 R, kil o
acids, for example carboxylic acids or sulphonic acids such as N-acetyl-L-glutamic
acid, N-benzoyl-L-alanine, 3-bromo-camphor-9-sulphonic acid, camphor-3-carboxylic
acid, cis-camphoric acid, camphor-10-sulphonic acid, O,0'-dibenzoyltartaric acid, D- or
L ~tartaric acic, mandelic acid, «c-methoxy-phenylacetic acid, 1-phenyl-ethanesulphonic
acid or a-phenyl-succinic acid to give a mixture of the diastereomeric salts, which can
then be separated by fractional crystallization to give the diastereomerically pure salts
(see P. Newman, Optical Resolution Procedures for Chemical Compounds, Volume 1).
The enantiomerically pure amines can be liberated by'umtment of these salts with

alkali metal or alkaline earth metal hydroxides.

2. In a similar manner to that described under 1., separation of the racemates of
the basic intermediates (see Scheme I), which occur during the preparation of the
racemic bicyclic amines, can be carried out using the abovementioned enantiomerically
pure acids.

3. Both the racemic amines (IIF) and the intermediates shown in Scheme I can be
separated chromatographically, optionally after acylation, by means of chiral support
materials (see, for example, G. Blaschke, Angew. Chem. 92, 14 [1980]).

4. . The racemic amines (III) can also be convetted by chemical linkage with chiral
acyl radicals into diastereomer mixtures which can be separated by distillation,



13 subsequent dehydrobromi nation with strong bases such as, for exanple,
potassiumtert- butoxide, 1,5-diazabicyclo[4.3.0]non-5-¢ene,

1, 8, di azabi cycl o[ 5. 4. 0] undec- 7-ene or ethyl-diisopropyl am ne the diene (4)
can be synthesized, which can al so be obygi nhed by acid treatnment fromthe
internmediate (3). The alkyl dienecarboxylate (4) is hydrolysed to the
carboxylic acid which can be degraded to the amne (6), for exanple by
means of Hoffmann or Curtius degradation.via the urethane (5) as

i nt er medi ate. Ferysthlfizatioreor mmnogapmmtqﬁpm@m&ypm@py WWWS&DMn
Selective T empyiiciine ﬁﬁmﬂiﬁm%ﬂh@va'rﬁ mirit St SR ciscieg B3 el ERichles of

optionally be ipk, F&ﬁy %xﬁp I psficald) tape; ( 8)-metRifxy-actifluofdindhyl-
t he di ene carboxyTic acr er 4) V\nth%glon&ex hydrr des, ’t(yr:e Y

hydr oxynet hyl cmlmaytalﬂmdmmdnﬁxyi ﬂérlmymmﬂwl
Furt her nore, am nes  of be prepared from(9) via
am nes of the s? ﬁ'@fg iglig-tsplgilg{i}]'lo%lﬂ S he hydr oxy group, for
exanpl e by conversion |nto an O-tosylate or an O nesylate and subsequent
nucl eophilic substitution with am nes or_ azides, which _nust then be

reduced. |nsteafl. of Ihtheatduyse oﬁthcoswlﬂES@ 1th ewchﬁm@) instead of achiral

{1 om whi ch_3a. aesdee rgpuby gival roBRE, BEbeBE BRI, ifodul® DDl er

for exanple by ﬁ11ﬁtufés|vﬁﬁ1clli o4 bé 8éparated can be obtained in this manner. For example, in the
synthesis of the intermediate (4) in Scheme 1 the benzyl radical can be replaced by the
R- or S-configured o-phenylethyl radical, or the alcohol component of the ester (4) by
an enantiomerically pure alcohol, such as, for example, menthol or pantolactone.

The reaction of (IT) with (II), in which the compounds (IIT) can also be employed in
the form of their salts, such as, for example, the hydrochlorides, is preferably carried
out in a diluent such as dimethyl sulphoxide, N,N-dimethylformamide, N-
methylpyrrolidone, hexamethylphosphoramide, sulpholane, acetonitrile, water, an
alcohol such as methanol, ethanol, N-propanol or isopropanol, glycol monomethyl ether
or pyridine. Mixtures of these diluents can also be used.

The acid binders used can be all customary inorganic and organic acid binders. These
preferably include the alkali metal hydroxides, alkali metal carbonates, organic amines
and amidines. The following may be specifically mentioned as particularly suitable:
triethylamine, 1,4-diazabicyclo[2.2.2]octane (DABCO) 1 8-d1azab1cyclo[5 4. O]undec-
7-ene (DBU) or excess amine (III).

The reaction temperatures can be varied within a relatively wide range. In general, the
" reaction is carried out between about 20 and 200°C, preferably between 80 and 160°C.

The reaction can be carried out at normal pressure, but also at elevated pressure. In
general, it is carried out at pressures between about 1 and 100 bar, preferably between
1 and 10 bar.



sequence (Di el

structures (6),

s-Al der reaction, reduction). The internedi ates of the
(8), (11) and (12) correspond to the general formula (111).

1- Ami no- 8- azabi cycl o[ 4. 3. O] nona- 2, 4-di ene can al so be prepared by reacting
met hyl 8-azabi cycl o[ 4. 3. 0] nona- 2, 4- di enert- car boxam de- 8- car boxyl at e by
means of a Hof fmann degradation, for exanple w th sodium hypochlorite,

sodi um hypobrom te or iodosobenzene to give nethyl
1- am no- 8- azabl

the carbamate pro &%@gﬁoupﬁﬁﬁ#r%gﬁaﬁ o tﬁ%ﬁ ‘it@’lg rfﬂeﬁréf&ﬁﬁly'm

ases.

[err] reducti ors fnel rdf thewdxp&mﬂc(ﬁi) dre emphoyedsehativé tcShmmlbﬁ'tthe aompound (II)
1,2, 3, 7atetrahydrorsor ndoles (R [err]-alkyl, R benzyl, [err]-allyl,

[err] al kyl, R

[err] R [err] al kyl) Exarrpl es of di unsat ur at ed

bi cyclic am ”esﬁgé amllfd é,BﬁISEJéaﬂ te! prbtectidl'difing B R8ction by a suitable amino protective

"group, such as, for example, by the tert-butoxycarbonyl radical or an azomethine
protective group, and liberated again after completion of the reaction.

The compounds of the formula (I) according to the invention in which R? represents

CH,NO, or dialkoxycarbonylmethyl can also be obtained by reacting a compound of
the formula (I) in which R? represents OH with an activating agent such as carbonyl-

diimidazole in a solvent such as tetrahydrofuran, dichloromethane. or chloroform and
then reacting with a CH-acidic compound such as nitromethane or dialkyl malonate.
This reaction is preferably carried out in a solvent such as tetrahydrofuran in the
presence of a base (sodium hydride, potassium carbonate or sodium carbonate).

The compéunds of the formula (1) according to the invention in which X* = NH, are
also prepared by reaction of compounds of the formula (I) in which X* = F with
ammonia in polar solvents such as dimethyl sulphoxide at temperatures from 50°C to
120°C at normal pressure or by heating in an autoclave. Compounds of the formula (T)
according to the invention in which A = C-OCH, are also prepared by reaction of
compounds of the formula () in which A = C-F with alkali metal methoxides, such as,
for example, sodium methoxide, in solvents such as, for example, dimethylformamide,
glycol  dimethyl ether, dioxane, tetrahydrofuran, dimethyl sulphoxide,
hexamethylphosphoramide or alcohols at temperatures from 20°C to 150°C. When
using low-boiling solvents, the reaction can also be carried out under pressure in an
autoclave. The reaction can be accelerated by addition of crown ethers, such as, for
example, 15-crown-5 or 18-crown-6.

To prepare the esters according to the invention, the underlying carboxylic acid is
preferably reacted in excess alcohol in the presence of strong acids, such as sulphuric
acid, anhydrous hydrogen chloride, methanesulphonic acid, p-toluenesulphonic acid or
acidic ion exchangers, at temperatures from about 20 to 180°C, preferably about 60 to
120°C. The resulting water of reaction can also be removed by azeotropic distillation



mentioned are: | , 2,3, 7a-Tetrahydro-isoi ndol -3a-yl am ne, 4- et hyl -

1,2, 3, 7a-tetrahydro-isoi ndol - 15 3a-yl am ne,
5-nmet hyl -1, 2, 3, 7a-t er ahydr o-i soi ndol - 3a-yl am ne, 6-nethyl-1, 2,3, 7a-
t et rahydro-i soi ndol - 3a-yl am ne, 18

7-met hyl -1, 2, 3, 7a-t et rahydr o-i soi ndol - 3a-yl am ne,
3a- net hyl am no-1, 2, 3, 7a-t et rahydr o-i soi ndol e,

3a-di net hyl am ng-1,.2 7a-tetrahydro isoindol e,

3a-tert-but oxﬂ’g’r %‘Hﬂiﬂﬁm’%‘! I,i"g’,r%‘,“‘?'g?‘fee?rr Y&8Fo-i soi ndol e, 3a-ami nonet hyl -
1 ,2,3,7a-tetrahydro-isoindole, -

3a- net hyl am nonet hyl -1, 2, 3, 7a-t et rahydr o-i soi ndol e,
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prepared by the follow ng processes: 1. The racemic bicyclic am nes
(I'1l) can be reacted with enantioneri cal Ié pure acids, for exa
5

| e
carboxyl i ¢ aciThe esters ubgshama progdeugisuehyes fas examaple: (F-methyl-gioxai &gwgl;myl-

N- benzoyl - L- al , . 3-b - -9- ' ' - '
acid, ciys- canﬂﬁ%”?ﬁ ?fgﬁrd @%ﬁﬁ%ﬁgﬁ [‘(1)?6-‘%‘@%#8%?@ ga(l:l?a I %?g%gﬁgg]g%yﬁﬁe?@gﬁ C
acid, D or L-dasdx@lit @cil; iwhichreas@ptiénadlyi Be peotsdttd @xythpeydmdnt & praective

1- phenyl - et hanesul phoni c .
: group, with 4-bromomethyl- or 4-chloromethyl-5-methyl-1,3-dioxol-2-one in a solvent

(@]

such as dimethylformamide, dimethylacetamide, N-methyl-pyrrolidone, dimethyl
sulphoxide or tetramethylurea at temperatures from about 0 to 100°C, preferably 0 to
50°C.

The acid addition salts of the compounds according to the invention are prepared in a
_customary manner, for example by dissolving in excess aqueous acid and precipitating
the salt using a water-miscible solvent such as methanol, ethanol, acetone or
acetonitrile. An equivalent amount of betaine and acid in water can also be lyophilised
or can be heated in. water or an alcohol such as glycol monomethyl ether and then
evaporated to dryness or the precipitated salt can be filtered off with suction.
Pharmaceutically utilizable salts are to be understood as meaning, for example, the saits
of hydrochloric acid, sulphuric acid, acetic acid, glycolic acid, lactic acid, succinic acid,
citric acid, tartaric acid, 2-hydroxyglutaric acid, mefhanesulphonic acid, 4-
toluenesulphonic acid, galacturonic acid, glucuronic acid, S5-oxotetrahydrofuran-2-

carboxylic acid, embonic acid, glutamic acid or aspartic acid.

The alkali metal and alkaline earth metal salts of the carboxylic acids according to the
invention are obtained, for example, by dissolving the betaine in excess alkali metal or
alkaline earth metal hydroxide solution, filtering from undissolved betaine and
evaporating to dryness. Pharmaceutically suitable salts are those of sodium, potassium
and calcium. The corresponding silvér salts are obtained by reaction of an alkali metul

or alkaline earth metal salt with a suitable silver salt such as silver nitrate.

Apart from the active compounds mentioned in the examples, the active compourn.!s



acid or a -phenyl-succinic acid to give a m xture of the diastereoneric
salts, which can then be separated by fractional crystallization to give
the diastereonerically pure salts (see P. Newran, Optical Resol ution
Procedures for Chem cal Conpounds, Volumg 1). The enantionerically pure
am nes can be |iberated by treatnent of these.salts with alkali netal or
al kaline earth netal hydroxides. 2. In a simlar manner to that

descri bed under 1., separation of the racemates of the basic interned ates

(see Scherre 1) 1istMib§10;bandjﬂlajMiVng>gm@u@ﬁSelmfbm the tables mdichnfallove can alse bec
i ds. 3 carpaiee ilth A8 U et PR B hats E ARG OR Gl b
Schene | can b@onﬁ?&.ﬁ{cﬁt&dif 04180 Bs @ddstereon®it mixpaes Yor ak tdisstareotheridally.,

by neans of chiral support terials (see, for exanple, G Blaschke, Angew.
Chem 92, 14 [ pa®ojompotnds: The racemic anmines (111) can al so be converted
by chenical linkage with chiral acyl radicals into di astereoner - ni xtures
whi ch can be separated by distillation, 16 crystallization or

e, ananti oot L L e by Ty ol oo e of
thiazolo[3,2-a]quinoline4-carboxylic ~ acid, ~ 7-fluoro-8(3a-methylamino-1 ,3,‘7a-
tetrahydro-isoindol-2-y1)-5-0x0-9, 1-(epoxymethano)-5SH-thiazolo[ 3,2-a]quinoline-4-
carboxylic acid, 8-(3a-aminomethyl-1,2,3,7a-tetrahydro-isoindol-2-yl)-7-fluoro-5-oxo-
9,1-(epoxymethano)-SH-thiazolo[3,2-a]quinoline-4-carboxylic acid, ~7-fluoro-8-(3a-
methylaminomethyl-1,2,3,7a-tetrahydro-isoindol-2-yl)-5-0x0-9,1-(epoxymethano)-5H-
thiazolo[3,2-a]quinoline-4-carboxylic écid, 8-(3a-amino-1,2,3, 7a-tetrahydro-isoindol-2-
yl)-7-ﬂuoro-5-oxo—9,1-[(N-methyl-imind)methano]-5H-thiazolo[3,2-a]quinoline-4-
carboxylic acid, 7-fluoro-8-(3a-methylamino-1,2,3,7a-tetrahydro-isoindol-2-yI)-5-oxo-
9,1-[(N?mgﬂlyl-inﬁno)memano]-5H-thiazolo[3,2-a]quinoline-4—carboxylic acid, 8-(3a-
aminomethyl-1,2,3,7a-tetrahydro-isoindol-2-y1)-7-fluoro-5-0x0-9, 1-[(N-methyl-
imino)methano}-5H-thiazolo[3,2-a]quinoline-4-carboxylic acid, 7-fluoro-8-(3a-methyl-
aminomethyl-l,2,3,7a-teﬁahydro-isoindol—2—yl)—5-oxo-9,1-[(N-meﬂ1yl-imino)methano]—
5H-thiazolo[3,2-ajquinolined-carboxylic  acid, = 10-(3a-amino-1,2,3,7a-tetrahydro-
isoindol-2-yl)-9-fluoro-3-methyl-7-oxo0-2,3-dihydro-7H-pyrido[1,2,3-d,e]-
[1,3,4]benzoxadiazine-6-carboxylic  acid,  9-fluoro-3-methyl-10-(3a-methylamino-
1,2,3 ;7a-tetrahydro-isoindo1-2-yl)-7-oxo-2,3-dihydro-7H-pyrido[ 1,2,3-d,e]-
[1,3,4]benzoxadiazine-6-carboxylic  acid, 10~(3a-aminomethyl-1,2,3,7a-tetrahydro-
isoindol-2-y1)-9-fluoro-3-methyl-7-oxo-2,3-dihydro-7H-pyrido[1,2,3-d,e]-
[1,3,4]benzoxadiazine-6-carboxylic acid, 8-amino-10-(3a-amino-1,2,3,7a-tetrahydro-
isoindol-2-yl)-9-ﬂuoro-3-methyl-7-0x0-2,3-dihydro-7H—pyrido[ 1,2,3-d,e][1,3,4]-
benzoxadiazine-6-carboxylic aci¢ 10-(3a-dimethylaminomethyl-1,2,3,7a-tetrahydro-
isoindol-2-yl)-9-ﬂuor6-3-methy1-7-oxo-2,3-dihydro-7H—pyrido[1 ,2,3-d,e][1,3,4]-
benzoxadiazine-6-carboxylic acid, 9-fluoro-3-methyl-10-(3a-methylamino-1,2,3,7a-
tetrahydro-isoiﬁdol-Z-yl);7-oxo-2,3-dihydro-7H-pyrido[1,2,3-d,e][1,4]benzoxazine-6-
carboxylic acid, 10-(3a-aminomethyl-1,2,3,7a-tetrahydro-isoindol-2-y1)-9-fluoro-3-
methyl-7-ox0-2,3-dihydro-7H-pyrido[ 1,2,3-d,e][ 1,4]benzoxazine-6-carboxylic  acid,
8-amino-10-(3a-amino-1,2,3,7a-tetrahydro-isoindol-2-yl)-9-fluoro-3-methyl-7-oxo-2,3-

¥




reagents for linkage wwth chiral acyl radicals are:

a- net hoxy-a-trifluoronethyl- phenylacetyl chloride, nenthyl isocyanate, D
or L-a-phenyl -ethyl isocyanate, nenthyl chlorofornmate and
canphor -1 0- sul phonyl chl oride. 5. I n tidge course of the synthesis of the
bicyclic arnines (Il1l), instead of achiral protective groups, chiral
protective groups can also be iroduced. D astereoner m xtures which can be
separated can hydfs-AHgRsdbM zzlu,%g mmxmae-e-mmﬁmlracm B04Baufiing- 50
the internediate (4) i n Scheme benzyl radical can be replaced by t he

R or S configmeshylal,28 daymeahmdrwm@dﬂ-ybﬁ-ﬂmrmrsm tonpatdihydro-7He

menthol br - panPYIGRIgERelE et S itic, S R grhito- £ rahydro-
conpounds (1) ¢sdinddl-251}6-fROR-6R64HD[ 113 ]thidzetof8 ofa q‘hﬂolinesahérboxﬁmci,amai-or

exanpl e, the hydrochlorldes IS preferably carried out in di Luent such_as

di met hyl sul phemingel,28adetrabyep+isoindakaryl ﬂuomrhmqhxl I&Bé]ﬂnawﬂl »2-]

e B SRR B BB S DA et SR,

pyridine. M xt fhgforféthylhrefo-4H[USthixzea]B, :ab]qmﬂwmese@rboisrﬁc aﬁmdj m(saie:mo-
used can be all customary inorgani c and organi Cyi-ﬁ tiubl nders.
R

preferably inclldid,7ettetrahydse-isomdali2-yl)ch-6¥¢lapEoP (Prw%paroaea ﬂn%(eé 4-

organi ¢ am nes ar%;ﬂr% Ch_ lﬁ@ﬁﬂ‘ as

particularly SW&L%Z{%%@’Z@W zabi cy cl oi gl)-g@%c -691%

( DABCO, 1, 8- dimmbxyélm&&c&ymxdd%dmydrmm(m F+(3=amims],2,5) Tactettdhydyo-
isoindol-2-yl)-1-cyclppropyl-6,8—diﬂuoro-3-nitroacetyl-4~oxo—1,4-<}ihydroquinoline,

7-(3a-amino-1,2,3, 7a-tetrahydro-isoindol-2-yl)-1-cyclopropyl-8-chloro-6-fluoro-3-
nitroacetyl-4-oxo-1,4-dihydroquinoline, 7-(3a-amino-1,2,3,7a-tetrahydro-iscindol-2-yl)-
1-cyclopropyl-3-(diethoxycarbonyl)acetyl-6-fluoro-4-oxo-1,4-dihydroquinoline, 7-(3a-
amino-1,2,3,7a-tetrahydro-isoindol-2-yl)-1-cyclopropyl-3-(diethoxycarbonyl)acetyl-6-
fluoro-8-miethoxy-4-oxo-1,4-dihydroquinoline, 7-(3a-amino-1,2,3, 7a-tetrahydro-isoindol-
2-yl)-1-cyclopropyl-3<diethoxycarbonyl)acetyl-6,8-difluoro-4-oxo-1,4-dihydroquinoline,
7-(3a-amino-1,2,3,7a-tetrahydro-isoindol-2-yl)-8-chloro-1-cyclopropyl-3-
(diethoxycarbonyl)acetyl-6-fluoro-4-oxo-1,4-dihydroquinoline. '



The reaction tenperatures can be varied within a relatively wide range. In
general, the reaction is carried out between about 20 and 200[err]C,
preferably between 80 and 160[err]C. The reaction can be carried out at

normal pressure, but also at el evated prgpsure. In general, it is carried
out at pressures between about 1 and 100 bar, preferably between | and 10
bar . 17 When carrying out the process according to the invention, 1 to

15 nol, preferably | to 5 nol, of the conpound (lI11) are enployed rel ative
to 1 nol of thergblgrpound (11). Free am no groups can be protected during
the reaction by a suitablg am no protective group, such as, for exanple, by
the tert-butoxycarbonyl fadigal or an azonet hi ne protective group, and

| i berated again aftef<g | @R’t he reaction. The conmpounds of the
formula (1) according vention in which [err] represents [err] or

di al koxycar bonyl net h / be obtained by reacting a conpound of the
formula (1) in which [err] represents OH with an activating agent such as
carbonyl - diimdazole in a gg*yent such as tetrahydrofuran,

di chl oronet hane. or chl or of and t hen reacting mﬁth a CHacidic conpound
such as nitrone

carried out in

oufll el eoll funll enll Jool) Juell Jau

e
o5

H
cCl H
C-C=CH H
C-CH=CH, H
- |H

H

F

&

C-OCHF,
C-CF,

| c-cH,
C-CF, NH,
T C-OCH, H CH,

3a-aminomethyl-1,2,3,7a-tetrahydroisoindol-2-yl
3a-amino-1,2,3, 7a-tetrahydroisoindol-2-yl
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presence of a base (sodi um hydride, potassium carbonate or sodi um
carbonate). The conpounds of the fornmula (1) according to the invention in
which [err] = [err] are also prepared by reaction of conpounds of the
formula (1) in which [err] = F with ammgpi a in polar solvents such as

di met hyl "sul phoxi de at tenperature from 500C to 1200C at normal pressure or
by heating in an autoclave. Conpounds of the fornula (1) according to the

i nvention in which A = CGOCH3 are al so prepared by reaction of conpounds of
the formula (ITghl@2which A = CF with al kali netal nmethoxides, such as, for
exanpl e, sodi um net hoxi dg, in solvents such as, for exanple,

di net hyl f or mam de, gl ycgl dpnethyl ether, dloxane, t et rahydr of ur an,

di met hyl sul phoxi def phoranide or al cohols at tenperatures
from20[err]C to 150 en using |l ow boiling solvents, the reaction
can al so be carried AUt  pressure in an autoclave. The reaction can be
accel erated by addition of c¢rown ethers, such as, for exanple, 15-crown-5
or 18-crown-6. To prepare tRe esters accordlng to the i nventi on, the
under|ying carboxylic acid is preferabl Yo exCce 0hQ

hi or 1 de, et hi Em
exchangers, atf 20 to 18Q C prefer y "~ about]| 60
to 120[err] C action : ,
azeotropic disji H
H H
ES N CH, = |c(CH), H “
| CF H C(CHy), H
T C-H H fluoro-tert-butyl H
lr * C-H H fluoro-tert-butyl | CH;
| T N H fluoro-tert-butyl | H
M i N H fluoro-tert-butyl H f
T! C-OCH; H fluoro-tert-butyl H
T C-H H 2,4-difluorophenyl | H
Tt C-H H 2,4-difluorophenyl | H
T CF H 2,4-difluorophenyl | H
T CF H 2,4-difluorophenyl | H
T N H 2,4-difluorophenyl | H
™ N H 2,4-difluorophenyl | H
™ N H 2,4-difluorophenyl | CH;
") T 3a-aminomethyl-1,2,3,7a-tetrahydroisoindol-2-yl

!
(!

3a-amino-1,2,3,7a-tetrahydroisoindol-2-yl



18 with chloroform tetrachl oronethane or toluene. Esters are al so

advant ageously prepared by heating the underlying acid with

di met hyl f or rami de di al kyl acetal in a solvent such as dinethyl formam de.
The esters used as a prodrug, such as, fgyy exanple,

(5-net hyl - 2- oxo- 1, 3-di oxol -4-yl - methyl) ester, are obtained by reaction of
an al kali- metal salt of the underlying carboxylic acid, which can
optionally be protected on the N atomby a protective group, with

4- br omonet hyl - Tabled3 chl or orret hyl - 5- net hyl - 1, 3-di oxol -2-one in a sol vent
such as dlnethylfornan1de dlnethylacetan1de, N- et hyl - pyrrol i done,

di net hyl sulphOX|dé<or etranethylurea at tenperatures fromabout O to
100[err]C, prefera t o CBORT. The acid addition salts of the conmpounds
according to the i gn are prepared in a customary manner, for exanple
by dissolving in ueous acid and precipitating the salt using a

wat er - m sci bl e Eolv%nt %uch as net hanol, ethanol, acetone or acetonitrile.
An equi val ent armount ofR'bet ai ne and acid in water can al so be 1yophilised
or can be heated in water or an al cohol such_as glycol nononethyl ether and

t hen evapor at eq
W th suction.
meani ng, for ey
acetic acid, gI
CH H bicyclo[L.1.1]pent-1yl | H J
|| T N H bicyclo[1.1.1]pent-1yl | H |
" e N CH, bicyclo[L.l.1jpent-1-yl | H
T C-F H bicyclo{1.1.1]pent-1-y1 | H :]
Tt C-F H bicyclo[1.1.1]pent-1-yl | H
T C-OCH; H bicyclof1.1.1]pent-1-yl | H
™ - | C-OCH, H bicyclo[ L1 pent-1y1 |
T C-H H 3-oxetanyl H-
I T C-H H 3-oxetanyl H
T N H 3-oxetanyl H
T! N H | 3-oxetanyl H
T C-F H 3-oxetanyl H
l'I“ C-F H 3-oxetanyl H
{ T C-OCH, H 3-oxetanyl H
T! C-OCH, H 3-oxetanyl H
Tt : CH H 4-fluorophenyl CH; |

3a-am1nomethyl—1 2,3,7a-tetrahydroisoindol-2-yl
3a-amino-1,2,3,7a-tetrahydroisoindol-2-yl

<
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citric acid, tartaric acid, 2-hydroxyglutaric acid, nethanesul phonic acid,
4- tol uenesul phoni c acid, galacturonic acid, glucuronic acid,

5- oxot et rahydr of uran- 2- carboxyl.ic acid, enbonic acid, glutamc acid or
aspartic acid. The alkali netal and al kal2ane earth netal salts of the
carboxylic acids according to the invention are obtained, for exanple, by
di ssol ving the betaine in excess alkali netal or alkaline earth netal

hydr oxi de sol'uty@m 4filtering from undissol ved betaine and evaporating to
dryness. Pharnaceutlcally suitable salts are those.of sodium potassium and
cal cium The correspondi g | ver salts are obtained by reaction of an

al kali metal or al kaF] neAeagilh ? salt with a suitable silver salt such
as silver nitrate. Apa‘f’f om| he active conpounds nentioned in the

exanpl es, the actlve 19 listed below and the active conpounds
listed in the tabl esTwhith fEIIOM/can al so be prepared, which can be

present either as racemates Qr as enantionerically pure conpounds or if
appropriate also as diaster
conpounds:

8- (3a- Amino- 1, IS Ta- tetraiyd] o- 1 SOT 100t = Z- yJ J=7- 1 1 00T O- .

r mxtures or as diastereonerically pure

hano) - 5H t hi ajo i R T
7-f 1 uoro- 8- (3a- - -
H H
H H
v CF 1B H |
| ™ c-Cl H H | ,l
ES Nca H H |
™ C-OCH, H H
™ C-OCH, H H
C C-CHF, H H
{ ™ C-CHF, H H
| C-CF, H H
| v C-CF, H H
I CCH; - H H
s - C-CH, H H
| T C-CH=CH, H H
R C-CH=CH, H H
™ C-C=CH H H
ll T C-C=CH H H
") T = 3 a-methylamino-1,2,3,7a-tetrahydroisoindol-2-yl
TV = 3a-dimethylamino-1,2,3,7a-tetrahydroisoindol-2-yl



tetrahydro-isoi ndol - 2-yl')-5-0x0-9, 1

- (epoxynet hano) - 5H-t hi azol o['3, 2- a] qui nol i ne4- carboxylic acid,

8- (3a-am nonet hyl -1, 2, 3, 7a-t et rahydr o-i soi ndol - 2-yl )-7-fl uor o- 5- oxo-

9, 1- (epoxyneano) - 5H-t hi azol of 3, 2- a] qui nojgne4d-carboxylic acid,
7-fluoro-8-(3a- _

nmet hyl am nonet hyl -1, 2, 3, 7a-t et rahydr o-i soi ndol - 2-yl ) - 5- ox0- 9, 1- (epoxynet ano
)-5H thiazolo%S Z%g]quinoIine4-carboxyIic aci d,

8- (3a-am no- 1, d@ -tetrahydro-isoindol -2- yl)-7-fluoro-5-0x0-9, 1

-[ (N-net hyl -i m no) nmet hang] - 9+ t hi azol o[ 3, 2- a] qui nol i ne-4- - car boxylic acid,
7-f 1 uoro-8-(3a-nmet hyl anijno- 1 2, g_ ﬁrtetrahydro I soi ndol - 2-yl ) - 5- oxo-

9, 1-[ (N- et hyl -i m no) i azol of 3, 2- a] qui nol i ne4- car boxylic acid,
8(3a- am nonethyl- 1 etrahydro-isoi ndol -2-yl)-7-fl uoro-5-0x0-9, 1
-[ (N- et hyl - |n1no)ﬁbthaho] H-t hi azol o[ 3, 2- a] qui nol i ne4-car boxylic acid,

7-f1 uor o- 8- ( 3a- net hyl - Héﬁ

am nonet hyl -1, 2,3, 7a-tetra ro-isoindoI-2-yI)-5-oxo-9,
1-[(N—nethy|-inino)nethano]- 5F+thiazo|o[3,2-a]quinoline4-carboxylic aci d,
10- (3a-am no-1 -

| soi ndol - 2y|) ,
[1, 3, 4]benzoxaq 2 =0 VT —act u
9-f 1 uor o--3- met RyI'™ 10- (3 Cribt hyI atNHp-
1, 2, 37ateHa¢y 0|sq I-23|-7-03;&3-mﬁymo-ﬂ+pyndo[1,&3-,e]
[ 1,3, 4] benzoxadiazi ne- 6 CAr boxylli¢2 ac :
10- ( 3a- am nonetjhyh - 1, 2, BAa- t et fahydr o;
I soi ndol - 2-yl) A -gﬁieth"'qh 56 5?3 eH-Fry- eyt ——2—=—e—| -
[1, 3, 4] benzoxadi'B¥i ne- 6} C}a}i‘boxyl ik aci t#iH
8- am no-10- (3a dfllIIU TP STttt ahy o
i soi ndol - 2- yI)] | uor o} ﬁlnethylii-oxo i{S dlhydro 7H pyrido[] 1 ,2,3-dje]
[1,3,4]- benzo azi net carboxﬁglc ac}g
10- (3a-di met hyllald nonet byl -1, 2 3 "7a-tetirahydra.
T C-OCH; |H
TV | C-OCH, |H CJL
“ e COCH, |H (5-methyl-2-0x0-1,3-dioxol4-yl}-methyl |
ol C-OCH, |H (5-methyl-2-0x0-1,3-dioxol-4-yl)-methyl
T C-OCH, |H (5-methyl-2-0x0-1,3-dioxol-4-yl)-methyl
™ COCH, |H (5-methyl-2-oxo-1,3-dioxol4-yl)-methyl
T N CH, |H o
T N CH, H
‘ T C-H CH, H
| C-H CH, |H
| CH cH, |H
“TW C-H | CH, H
)] T = 3a-aminomethyl-1,2,3,7a-tetrahydroisoindol-2-yl
™ = 3a-amino-1,2,3,7a-tetrahydroisoindol-2-yl
™ = 3a-methylamino-1,2,3, 7a-tetrahydroisoindol-2-y1
™ = 3a-dimethylamino-1,2,3,7a-tetrahydroisoindol-2-y!



I soi ndol - 2-yl)-9-fl uoro-3-nethyl -7-oxo-2, 3-di hydro-7Hpyrido[ 1 ,2,3-d,e€]
[1, 3,4] - benzoxadi azi ne-6-carboxylic acid, 9-fluoro-3-nethyl-10

- (3a- net hyl am no-1, 2, 3, 7a-
t et rahydro-i soi ndol - 2-yl ) - 7- oxo- 2, 3- dlhygko 7H-pyrido[ 1, 2, 3-de] [ 1, 4] benzoxa
zi ne-6- carboxylic acid,

10- (3a-am nonet hyl -1, 2, 3, 7a-t et rahydr o-i soi ndol - 2-yl ) 9-fl uor o- 3-
nmet hyl - 7- oxo- 2, 3- dlhydro 7Hpyrido[ 1 ,2,3-d,e][ 1
4]benzoxa2|neTbbbdiboxyllc acid, 8-amino- 10- (3a-anmino- 1

, 2,3, 7a-t et rahydr o- |50|ndohg2 xj) 9-fl uor o- 3- net hyl - 7- oxo- 2, 3-
dihydro-?Fprrido[1,2,3-de][ / be%68é92|ne 6car boxylic acid,

10- ( 3a- am no-5- net hyl -

1,2, 3, 7a-t et rahydr o-i soi @@
pyrido[ 1, 2,3-de][1, 4] be o
7-(3a-amno-1, 2, 3, 7a-tetrahydr
I soi ndol - 2-yl)-6-fl uoro- 4 0XO0-

20

) - 9-fl uor o- 3- net hyl
6- car boxylic acid,

- 7- 0xo0- 2, 3-di hydro-7H

@y[ 1,3]thi azet o[ 3, 2-a] qui nol i ne- 3-car boxylic

acid, 7-(3a- _
am no-1, 2, 3, 7a RS h
iazeto[3 2 a]
7-(3a-anino-1 !
f1uoronmet hyl 4- yHc acid,
7- ( 3a- ami no- o= _
-cycl opropyl -6 FPuoro 3- n|tro :é dlhydroqul &i ne,
7-(3a-am no- 1, % 0|ndol 2- --cyclopropylif-fluoro- “
8-nethoxy-3-ni ol ' ine
7-(3a-am no- 1, ¢-CH, H H
C-OCH, H H
N H H
CF F H
CF NH, H
T CF ‘H CH;
| T cCl H CH; a
T! C-H H H
T" C-F H H
™ C-Cl H CH;
™ C-CH;, H H
I T C-OCH,; H H
| N H H ‘
IT“ ' C-F F H I.

3a-aminomethyl-1,2,3,7a-tetrahydroisoindol-2-yl
3a-amino-1,2,3,7a-tetrahydroisoindol-2-yl



I soi ndol -2-yl)-I-cycl opropyl -6, 8-di fl uoro-3-nitroacetyl -4-o0xo0-1, 4-di hydroqu
i noline, 7-(3a-amno- 1, 2,3, 7a-tetrahydro-isoindol-2-yl)-

1-cycl opropyl -8-chl oro-6-fl uoro-3- nitroacetyl -4-oxo0-1 , 4-di hydroqui nol i ne,
7-(3a-am no-1, 2, 3, 7a-tetrahydro-i sci ndol 22-yl) _

| - cycl opropyl - 3- (di et hoxycar bonyl ) acetyl - 6-fl uoro-4-oxo-1, 4-di hydroqui nolin
e, 7-(3a- ' :

am no-1, 2, 3, 7a-t et rahydro-i soi ndol - 2-yl ) -1-cycl opropyl - 3- (di et hoxycar bonyl )
acetyl - 6- fIuofﬁﬂﬁiﬁethoxy4-oxo-l,4-dihydroquinoline,

7- (3a-am no-1, 2, 3, 7a-t eahydgo- i goi ndol -

2-y|)-1-cyc|opropyl-3-(giet oxy arQ&g*t)acetyl-G,S-difluoro4-oxo-1,4-dihydr
qui nol i ne, 7-(3a-am no- ahydr o-i soi ndol -2-yl)-8-chloro- 1
-cycl opr opyl - 3- |

(di et hoxycar bonyl ) acet yly- ?h UDN -4-oxo-1,4-dihydrbquinoline; 21 Table 1
[err] 22 [err] F
X2
| H H
Td CF H H ||
“ ™ cCl H H |
| | ccn, H H
| ™ C-OCH, H H
| N H H
| o C-F F H
| o CF NH, H
“ T CF H CH, |
| ™ ccl H CH,
B CH H H
ol CF H H
™ c-Cl H H
v - | C-CH, H H
™ | c-ocH; H H
™ N H H
™ |cF F H |
)] T 3a-methylamino-1,2,3, 7a-tetrahydroisoindol-2-yl

£
([

3a-dimethylamino-1,2,3,7a:tetrahydroisoindol-2-yl



Table 2 23 Table 3 - 24 Table 4 [err] =
3a- net hyl am no- 1, 2, 3, 7a-t et rahydroi soi ndol -2-yl [err]=

3a-di net hyl am no-1, 2, 3, 7a-t et r ahydr oi soi ndol - 2- yl 25 Table 5 [err] [err]
28
Table 8

X2 0
2
F . COOR

a8
T A N

X2
H H

T |cF H 1H “
'\ ccl H H
'\ C-CH, H H ]|
T C-OCH, H H
TV N {H H
T C-F F H
T CF NH, H I
™ CF H CH; |
N ccl H CH,
™ C-H H H

| ™ CF H H
™ C-Cl H H
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D) v = 3a-methylaminomethyl-1,2,3,7a-tetrahydroisoindol-2-yl

™ = 3a-ethylaminomethyl-1,2,3,7a-tetrahydroisoindol-2-yl



[err] = 3a-ami nonet hyl -1, 2, 3, 7a-t et r ahydr oi soi ndol -2-yl [err] =
3a-am no-1, 2, 3, 7a-t et rahydroi soi ndol -2-yl [err] =
3a- net hyl am no-1, 2, 3, 7a-t et rahydr oi soi ndol -2-yl [err]

3a-di net hyl am no-1, 2, 3, 7a-t et r ahydr oi soi pgol - 2-yl 26 Table 6
[err] [err] = 3a-am nonet hyl -1, 2, 3, 7a-t et r ahydr oi soi ndol - 2-yl [err]
= 3a-am no-1, 2, 3, 7a-t et rahydr oi soi ndol - 2-yl 27 Table 7 '
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combined with low toxicity, exhibit a broad antibacterial spectrum against gram-
positive and gram-negative bacteria, especially also against those which are resistant to

 various antibiotics, such as, for example, penicillins, cephalosporins, aminoglycosides,
sulphonamides, tetmcyclims as well as to commercially available quinolones. The
compounds according to the invention are particularly distinguished in that, in
comparison with the compounds of the prior art, they have fewer interactions with
mammalian DNA. '

These useful properties make possible their use as chemotherapeutic active compounds
in medicine and in veterinary medicine. They can furthermore be used as substances
for the preservation of inorganic and organic materials, for example of polymers,
lubricants, colorants, fibres, leather, paper and wood, of foodstuffs and of water.

The compounds according to the invention are active against a very wide spectrum of
microorganisms. Gram-negative and gram-positive bacteria and bacteria-like organisms
can be controlled using them and the diseases caused by these pathogens can be
prevented, ameliorated and/or cured. -

The compounds according to the invention are distinguished by an increased action on
dormant microorganisms. In the case of dormant bacteria, i.e. bacteria which exhibit no
detectable growth, the compounds have strong bactericidal activity. This relates not
only to the amount to be employed, but also to the rate of destruction. Such results
could be observed with gram-positive and gram-negative bacteria, in particular with
Staphylococcus aureus, Pseudomonas aeruginosa, Enterococcus faecalis and Escherichia

coli.

The compounds according to the invention are particularly active against typical and
atypical mycobacteria and Helicobacter pylori and also against bacteria-like
microorganisms, such as, for example, mycoplasma and rickettsia. They are therefore
particularly highly suited in human and veterinary medicine for the prophylaxis and
chemotherapy of local and systemic infections which are caused by these pathogens.
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tablets, coated tablets, capsules, pills, granules, suppositories, solutions, suspensions and
emulsions, pastes, ointments, gels, creams, lotions, powders and sprays.

The compounds according to the invention can also be linked with -lactam derivatives.
such as, for example, cephalosporins or penems via covalent bonds to give so-called
dual-action derivatives.

In the following Tables 9 and 10, the minimum inhibitory concentrations are shown as
a measure of the antibacterial activity and the IDy, values as a measure of the
interactions with mammalian DNA of a substance both for compounds according to the
invention and for reference compounds from the prior art (EP 520 240). These data
confirm that, combined with high antibacterial activity, the compounds according to the
invention have significantly fewer interactions with mammalian DNA.

The minimum inhibitory concentrations (MIC) were determined by a serial dilution
method on Iso-Sensitest Agar (Oxoid). For each test substance, a number of agar plates
were prepared which, with doubled dilution in each case, contained decreasing
concentrations of the active compound. The agar plates were inoculated using a
multipoint inoculator (Denley). For inoculation, overnight cultures of the pathogens
were used which had previously been diluted such that each inoculation point contained
about 10* colony-forming particles. The inoculated agar plates were incubated at 37°C
and the microorganism growth was read off after about 20 hours. The MIC value

(ng/ml) indicates the lowest active compound concentration at which no growth could
be detected using the naked eye.

ID;, is understood as meaning the concentration of a substance at which the DNA
synthesis in cells from ovaries of the Chinese hamster (CHO-KI) is inhibited by 30 %4
This value is determined over defined time intervals in decreasing dilution steps atter



| ubricants, colorants, fibres, |eather, paper and wood, of foodstuffs and
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very wi de spectrum of m croorgani sns. G antnegative and gram positive
bacteria and bacteria-|ike ‘organi sms candgje controlled using themand the
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2 3 4 8 9
‘ E. coli Neumann ﬁ <0.015 | <0.015 | <0.015 | <0.015 l
Staph. aureus 133 0.06 | <0.015] <0.015| 0.03 0.06 .
Staph. aureus  ICB 25701 2 0.25 0.5 0.5 8
Ps. acruginosa  Walter 1 0.5 0.5 0.5 1
| Bac. ﬁ'aéilis ES 25 1 0.125 2 0.5 4



30 The compounds are furthernore particularly highly suited for the control
of protozoonoses and hel m nthoses. The conpounds according to the invention
can be used in various phanraceutical preparations. Preferred pharnmaceucal
preparations which may be nmentioned are @bl ets, coated tablets, capsul es,
pills, granules, suppositories, solutions, suspensions and enul sions,
pastes, ointnents, gels, creans, |otions, powlers and sprays. The conpounds
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lStaph. areus  ICB 25701 0.06 0.015 0.015 ||

Ps. aeruginosa ~ Walter 0.5 1 . 0.5

Bac. fragilis ES 25 0.5 0.25 0.125

Dy (ug/ml) :

0.015 0.1 0.1 j

Ref.1: 7-(4-Amino-7-methyl-1,3,3a,4,7,7a-hexahydro-isoindol-2-yl)-1-cyclopropyl-6,8-
difluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid,

Ref2: 7-(4-Amino-7-methyl-1,3,3a,4,7,7a-hexahydro-isoindol-2-yI)-1-cyclopropyl-6-
fluoro-1,4-dihydro-8-methoxy-4-oxo-3-quinolinecarboxylic acid,

Ref3: 7-(4-Amino-7-methyl-1,3,3a,4,7,7a-hexahydro-isoindol-2-yl)-8-chloro-1-
cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid.



mul tipoint inoculator (Denley). For inoculation, overnight cultures of the
pat hogens were used whi ch had previously been diluted such that each

i nocul ati on point contained about [err] colony-formng particles. The

i nocul at ed agar plates were incubated at 3370C and the m croorgani sm grow h
was read off after about 20 hours. The M C value ([err]g/m) indicates the
| owest active conpound concentration at which no growth could be detected
usi ng the naked_eye. |ID5Q is, understood as nmeaning the concentration of a
substance at whPreparatien g iptermediatesi n cell's from ovaries of the Chinese
hanster (CHO-KlI) is inhibited by 50% This value is determ ned over defined
tinme intervals in decreasing dilution steps after 31 incubation of the
appropri ate sub@xamprsZ {To do this, the DNA synthesis in CHO-KI cells is
determ ned in conparison to controls by means of fluorophotonetric nethods.
Table 9: M C values (ug/m) and ID50 values of active conpounds accordlng

to the inventio Exa%&éﬁpc
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231 g (1 mol) of ethyl 1-benzyl-2,5-dihydropyrrole-3-carboxylate and 10 g of
4-tert-butylpyrocatechol are dissolved in 1500 mi of toluene, 20 bar of nitrogen
are injected and 350 g of 1,3-butadiene are then blown into the autoclave. The
mixture is heated at 120°C for three days and cooled, the pressure is released,
and the solution is concentrated and distilled.

Yield: 264.9 g (87.6 % of theory),

boiling point: 127-140°C/0.1 mbar.

The product is 94 % pure according to gas-chromatographic determination.

16.4 g (57.5 mmol) of 94 % pure ethyl 8-benzyl-8-azabicyclo[4.3.0]non-3-ene-
1-carboxylate are dissolved in 130 ml! of absolute chloroform, 7.5 g of Na,CO,
are added and 12 g (0.12 mol) of methyl chloroformate are then added
dropwise. The mixture is heated under reflux overnight, the salts are filtered off
with suction, the filtrate is concentrated and the residue is distilled.

Yield: 14.4 g (90 % of theory),

boiling point: 122-126°C/0.2 mbar.

The product is 91 % pure according to gas-chromatograpl'uc determination.

30 g (0.187 mol) of bromine are added dropwise while cooling using a water
bath to 46 g (0.17 mol) of 94 % pure 1-ethyl 8-methyl 8-azabicyclof4.3.0]non-
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32 Table 10: M C values (ug/m) and [err] val ues of

active conpounds fromthe prior art Exanples from EP 520 240 Speci es

Stain

3 E coli
aur eus

| CB 25701
0.5

0.25

0.1 Ref 1:

8-

133

1

N -8 dcarbonylain 200 it bf Bespju, chlorofert g i i B -

stirred at Qoéth St FoO ko hours. It 3. ohcerfitated) .thawesidie is

taken up ip 1¢] (bsolvte ojuenendal o4 mol) of 1§-diazabicyelo5.4.0]

0. 06 0.

0-125 [546d 76/ af haded. The mixture is heated QurfdibP reflux for thfbe!hours,

7- (4- Ami no- 7- net hy| -decghted frém/thé alepesited yweystals afterneboling-arid) thé solntion is vastieds,

with water, dried over MgSO,, concentrated and distilled.
Yield: 22.3 g (50 % of theory),

boiling point: 125-135°C/0.15 mbar.

The product is 95.5 % pure by gas chromatography.

1. 22 g(83.6 mmol)0of95.5 % pure 1-ethyl 8-methyl 8-azabicyclo[4.3.0]nona-
2,4-diene-1,8-dicarboxylate ester are heated under reflux ovemight with 3.7 g
(92:5 mmol) of NaOH in 60 ml of methanol. The solution is concentrated, the
residue is taken up in 40 ml of water and the solution is extracted once with

tert-butyl methyl ether. The aqueous solution is rendered acidic using 8 ml of
concentrated hydrochloric acid and extracted several times with methylene
chloride. After drying over MgSQ,, it is concentrated.

Yield: 20.9 g as an oil.

2. 32 g (0.76 mol) of LIOH.H,0 in 300 m! of water are added dropwise at
room temperature to 170 g (0.61 mol, 90 % pure by gas chromatography) of
1-ethyl 8-methyl 8-aza: :,-cyclo[4.3.0]nona~2,4-diene-l,8-dicarboxyla1e in 300 ml
of tetrahydrofuran and the mixture is stirred overnight at room temperature. The
tetrahydrofuran is distilled off, the aqueous solution is extracted once with tert-
butyl methyl ether, then rendered acidic using concentrated hydrochloric acid
and extracted several times with CH,Cl,. The organic solutions are dried over
MgSO, and concentrated, and the crystallizing product is recrystallized from
toluene.

Yield: 115 g (84.5 % of theory),

melting point: 107-110°C.



di fl uoro- 1, 4-di.hydr 04- oxo- 3- qui nol i necar boxylic acid, Ref 2:
7-(4-Aniino-7-nethyl-1, 3, 3a, 4, 7, 7a- hexahydr o-i soi ndol - 2-yl ) - 1- cycl opr opyl -
- fluoro-1, 4-di hydr o- 8- net hoxy- 4- oxo- 3- qui nol i necar boxylic acid, Ref.3:
7-(4- Ami no-7-met hyl - 1, 3, 3a, 4, 7, 7a- hexahyd@3%- i soi ndol - 2-yl ) -8-chl oro- 1-
cycl opropyl - 6-fl uoro-1, 4- di hydr o- 4- oxo- 3- qui nol i necar boxylic aci d. 33
Preparation of the |nterned|ates Exanple Z1 A Ethyl

8- benzyl - 8- azaBchc it Y g

1- benzyl 2 5 di :'s'.'

4-tert- butyl pyrocat%&%‘%ﬁ@g d| ssolved I n 1500 n1 of tol uene, 20 bar of
nitrogen are injecte 0 g of 1,3-butadiene are then blown into the
autocl ave. The m xture is heated at 120[err]C for three days and cool ed,

L IR L R R R
8-methyl ester are heated under reflux overnight with 9.6 g (92 mmol) of
t_riéthylamine, 26 g (107 mmol) of diphenylphosphoryl azide and 5 g of
methanol in 300 ml of absolute toluene. The solution is washed with water,

dried over MgSO,, and concentrated. The product is processed further in crude

form.
Yield: 20 g.

20 g’ of crude methyl 1-methoxycarbonylamino-8-azabicyclo[4.3.0]nona-2,4-
diene-8-carboxylate are heated with 75 g (0.235 mol) of Ba(OH),.8 H,O in
250 ml of water overnight under reflux. The BaCO, is filtered off with suction,

the filrate is concentrated and the salt residues are boiled three times with
1,4-dioxane. The dioxané solutions are concentrated and the residue is distilled.
Yield: 5 g (43.9 % of theory based on Step D),

boiling point: 65°C/0.2 mbar.

Resolution method 1: 100 g (0.448 mol) of 8-azabicyclo[4.3.0]nona-2,4-diene-

1,8-dicarboxylic acid 8-methyl ester are dissolved in a mixture of 750 ml of
diisopropy! ether and 750 ml of tetrahydrofuran and 27 g (0.223 mol) of R-( «)-
1-phenylethylamine are added. The mixture is stirred overnight at room
temperature, and the crystals are filtered off with suction, washed with cold
tetrahydrofuran and dried in air.

Yield: 57 g of salt,



The product is 94 % pure according to gas-chromatographic determ nation. B.
1- Et hyl 8-nmethyl 8-azabicycl o[ 4. 3. 0] non-3-ene-1, 8-di carboxyl ate (3a-ethyl
2-methyl 1,2, 3,4,7, 7a- hexahydr o-i soi ndol e- 2, 3a-di carboxyl ate) 16.4 g (57.5
mol ) of 94 % pure ethyl 8-benzyl-8-azabizgycl o[ 4. 3. 0] non- 3- ene-

1- carboxyl ate are dissolved in 130 m of absolute chloroform 7.5 g of
Na2CO3 are added and 12 g (0.12 nol) of nethyl chloroformate are then added
dropwi se. The mixture is heated under reflux overnight, the salts are
filtered of f with $ekt¥dnl56°He =f .21 methanely concentrated and the residue is

distilled. Yield: .4 90 % of theo { Li .point: 122-126[err]C/ 0.2
nbar. The product ijlg‘eé:f&%(!spﬁ?ereggﬁ%ﬁl&?#]é)o{n og@alsd-lc rl%cléﬁ?p(?a?laphi C [ ]-
determ nation. C  Yield: i QY(l53.8r%ﬁithéor)é), '

8--azabi cycl o[ 4, 3. 0] nona- 2, 4-di ene- 1, 8-di car boxyl ate (3a-ethyl 2-nmethyl

1, 2, 3, 7a- t et r ahydr dosdimtfI dc = Ba, methandddbxyl ate) 30 g (0.187 nol) of

brom ne are added dropwi se while cooling using a water bath to 46 g (0.17
nol) of 94 % pure 1-ethyl 8-methyl 8-azabicyclo[-4.3.0]non- 34

3- ene- 1, 8- di car box\Regbiation me@fddd: 195 gatts8y2unel) &l 824zabieyclopd3l0]oaa2i4<diehe i S

1,8-dicarboxylic acid 8-methylester are dissolved in an mixture of 800 ml of
diisopropy! ether and 600 ml of tetrahydrofuran and 54 g (0.446 mol) of S-(-)-
l-phenylethylaminé are added. The mixture is stirred overnight at room
temperature. The crystals are filtered off with suction, and the isolated salt is
recrystallized from 1 1 of isopropanol.

Yield: 65.5 g (42.6 % of theory),

[odp: -205.4° (c = 0.97, methanol).

The combined mother liquors. are concentrated, and the residue is dissolved in
1 1 of tert.-butyl methyl ether. The solution is extracted with a mixture of 30 g
of concentrated sulfuric acid and 200 ml of icewater, and the aqueous layer is
reextracted with tert.-butyl methyl ether. The combined tert.-butyl methyl ether
solutions are dried over MgSO, and concentrated.

Yield: 1704 g.

This enantiomerically enriched (+)-8-azabicyclo[4.3.0]nona-2,4-diene-1,8-
dicarboxylic acid 8-methylester is dissolved in a mixture of 800 ml of
diisopropyl ether and 600 ml of tétrahydrofuran, and 55 g of R-(+)-1-
phenylethylamine are added. The salt is filtered off with suction, washed with
tetrahydrofuran/diisopropyl ether and dried in air.

Yield: 141 g (91.8 % of theory),

[alp: +161.1° (¢ = 0.928, methanol).

The salt is recrystallized twice from isopropanol/diisopropyl ether (4 : 1).
Yield: 1125 g,

[alp: +215.7° (¢ = 1.1, methanol).



stirred at roomtenperature for two hours. It is concentrated, the residue
Is taken up in 11 of absolute toluene and 61 g (0.4 nol) of '
1, 8-di azabi cycl o[ 5. 4. 0] undec-7-ene are added. The mixture is heated under
reflux for three hours, decanted fromthgy deposited crystals after cooling,
and the solution is washed with water, dried over MgSO4, concentrated and
distilled. Yield: 22.3 g (50 % of theory), boiling point: :
125-135[err] C/ 0. 15 nbar. The product is 95.5 % pure by gas chronat ography.
D. 8- Azbi cycl o[ 4 3. 0] nona- 2, 4-di ene-1, 8-di carboxylic acid 8-nethyl

ester (1.2,3.7a-tetrahydro-isoindol e-2, 3a-di carboxylic acid 2-nmethyl ester)
1. 22 g(83.6 mmol) of 95.5 %ure |-ethyl 8-nethyl 8-azabicycl o[ 4. 3. 0] nona-
2, 4- di ene- 1, 8- di calitbsrgtion of the aeid: Hf g (K>3 mardol) of ¢hese erfyistals aoe suspergded inilOR
3.7 g (92.5 Mol ) of OH in 60 of et hanpl.. The . so lon is .
concentrated, the s‘?l}lgfféwlatfr ?%ﬂ(gﬁ ‘Wﬁt"ir?llszfﬁl‘ﬁiedo‘fvuﬁat’&% ogeentited Julphugs | s
extracted once wi t Refdelt isOb lexiFRdtéty thréd Hfles uling FMUBPYE térbuyl aiethyl ether
rendered acidic using 8 nil of concentrated hydrochloric acid and extracted
several tines with eaeh tigneeans &lnlcmgar@mphaqewiecéle;lmgr Mg80, vpdoancentrated.
concentrated. Yield. 20.9 an oil. 2. 32 g (0.76 nol) of [err] in 300

m of water are ad é’dg%l‘/{%b‘gﬂ??%t roomtenperature to 170 g (0.61 nol, 90 %

pure by gas chromatmhdfia®Byiht:0f9 - 81° (from diisopropyl ether),
[0 = + 254° (c = 0.85, CH,CL,)

carboxylate (methyl (3aS.7aR)-3a-methoxycarbonylamino-1.2.3.7a-tetrahydro-
isoindole-2-carboxylate)

Analogously to Step E, 13 g of crude (lS,6S)-8-azabicyclo[4.3.C]_nona-2,4-
dient';-l;s-dicarboxylic acid 8-methyl ester are reacted with 5 g (50 mmol) of
triethylamine, 3.2 g of methanol and 13.7 g (55 mmol) of diphenylphosphoryl
azide in 160 ml of absolute toluene and worked up accordingly.

Crude yield: 112 g

azabicyclo[4.3.0Inona-2.4-diene)

Analogously to Step F, 11 g of crude methyl (1S,6R)-1-methoxycarbonylamino-
8-azabicyclo[4.3.0]nona-2,4-diene-8-carboxylate are hydrolysed in 150 ml of
water using 42 g of Ba(OH),.8 }120 and worked up accordingly.

Yield: 3 g (44.6 % of theory based on Step G),

boiling point: 70°C/0.1 mbar,

[a], = + 235.9° (c = 1,14, methanol).



1l-ethyl 8-nethyl 8-azacrcycl o[ 4.3.0]nona-2, 4-di ene-1, 8-di carboxyl ate in 300
m of tetrahydrofuran and the mxture is stirred overnight at room
tenperature. The tetrahydrofuran is distilled off, the aqueous solution is
extracted once with tert- butyl nethyl et3ger, then rendered acidic using
concentrated hydrochloric acid and extracted several times with CH2Cl 2. The
organic solutions are dried over MJSO4 and concentrated, and the
crystallizing product is recrystallized fromtoluene. Yield: 115 g (84.5 %

of theory), nelting point: 107-1 10C. 35 E Met hyI 1
- met hoxycar bonyy| am - 7 3]

(et hyl 3a- net'hoxyca

car boxyl ate) 20.9 7a-tetrah dI'O-IS indole-2 3a-d1carbox ic acid 2-meth 1 ester
8- azabi cycl o[ 4. 3. 0] nona- 2 4 di ene- 1, 8-di carboxylic acid 8- nmet hyl ester are
heat ed under refl ux overm ght with- 9.6 g (92 mmol) of triethylamne, 26 g

(107 mmol) of di phe
bsol ute 1ol uene. % %lﬁﬁphon Iegfﬁ \Msﬂxﬁthgﬁdl),[ R&oﬁﬁoﬁﬂ%}f RAE Pdcetidte3RCcattied but
" using S-(-)-phenylethylamine and (1R,6R)-8-azabicyclo[4.3.0]nona-2,4-diene-
1,8-dicarboxylic acid 8-methyl ester is obtained, [a], = - 233.6° (c = 0.6,
CH,CL,).

carboxylate (methyl(3aR,7aS )-3a-methoxycarbonylamino-1,2.3 ,7a-tetrahydro-
isoindole-2-carboxylate)

The product from Step J is reacted analogously to Step H and methy! (1R,65}-
1—me_thoxycarbonylamino—8-azabicyclo[4.3.0]nona—2,4-diene-8-carboxy1are is

obtained, which is reacted further as a crude product.

L. _ (3aR.7a8)-1.2.3.7a Tetrahydro-isoindol-3a-ylamine ((1R.6S)-1-amino-8-
azabicyclo[4.3.0]nona-2.4-diene)

The product obtained in Step K is reacted analogously to the details in Step F, -
[alp: - 224° (c = 0.8, methanol).

1.2.3 7a-tetrahydro-isoindole-3a-carboxamide-2-carboxylate)

4.5 g (20 mmol) of 8-azabicyclo[4.3.0]nona-2,4-diene-1,8-dicarboxylic acid
8-methyl ester are initially introduced into 20 ml of absolute CH,Cl, and 2.2 g
(22 mmol) of triethylamine are added. The mixture is cooled to -20°C, 2.6 g
(25 mmol) of ethyl chloroformate are added dropwise and it is stirred at -20°C
for one hour. 20 ml of 25 % strength aqueous ammonia solution are then added
dropwise at this temperature, and the mixture is allowed to come to room

temperature and is stirred for a further 1 hour. It is then extracted several times



dried over MgSO4, and concentrated. The product is processed further in
crude form Yield: 20 g. F. 1.2. 3. 7a- Tetrahydr o-i soi ndol - 3a-yl am ne
(1-am no- 8-azabi cycl o[ 4. 3. A nona-2. 4- diene) 20 g of crude nethyl

1- net hoxycar bonyl am no- 8- azabi cycl o[ 4. 3. 89nona- 2, 4- di ene-8-carboxyl ate are
heated with 75 g (0.235 nol) of Ba(OH)2.8 H20 in 250 ml of water overnight
under reflux. The [err] is filtered off with suction, the filrate is

concentrated and t hgjs esj [ IS, Wi ; 'gﬁﬁlne.
The di oxane sol uti onlsﬁglf‘%zcg’dﬁaég#ﬁ?é%{ergag%éé t‘aﬂgaiuggfg}& |4San§ és[{hlc%?ée%gd 1eld:
5 9 (43.9 % of theoprodiasegtadlizeSt ep D), boiling point: 65[err] C/ 0.2 nbar.

G (1S.6S)-8-Az je%cl o[4. 3. d nona- 2. 4-di ene- 1. 8-di carboxylic acid
8-nmethyl ester ((3a% §)4 £ (39 % ehtheemPahydr o- i soi ndol e- 2. 3a- di car boxyl i c
acid 2-methyl ester J Oy ; (0.448 nol) of :

8- azabi cycl o[ 4. 3. 0] %\lgﬁgggoﬁﬁ'd?gn@o?&%? éoé'?%ggyl ic acid 8-nmethyl ester are
dissolved in a mxture of 750 m of diisopropyl ether and 750 m of

t et r ahydr of ur and, 27 g (0.223 no 2 of enyl et hyl ami ne ar agded.
The mixture iststir : wfiene-gy 2 L ¥ e

filtered of f with Sugiibom 3wasieiiyticBoRblAekbayuahof uran and dried in

air.

4.3 g (19.4 mmol) of methyl 8-azabicyclo[4.3.0]nona-2,4-die'ne-l-carboxamide-
8-carboxylate are heated with 7.9 g (20.2 mmol) of I-hydroxy-I-
tosyloxyiodobenzene in 100 mli of absolute acetonitrile for 3 hours under reflux.
The solution is concentrated, the residue is taken up in 100 ml of CHCI,, the
solution is washed with 15 % strength KOH solution, dried over MgSO, and
concentrated, and the residﬁe is distilled in a high vacuum.

Yield: 1.5 g (40 % of theory), |

boiling point: 122-125°C/0.07 mbar.

Analogously to Step F, 14 g (7.2 mmol) of methyl 1-amino-8-
azabicyclo[4.3.0]nona-2,4-diene-8-carboxylate are hydrolysed using 4 g of
Ba(OH),.8H,0 in 20 ml of water and worked up accordingly.

Yield: 0.6 g (61 % of theory), '

boiling point: 65°C/0.1 mbar.



crystals are recrystallized from600 m of isopropanol. Yield: 41 g (53.4 %
of theory), [a]D = + 1970 (c 1.1, nmethanol). Resolution nmethod 2: 199 ¢
(0.892 nol) of 8-azabicycl o[ 4.3.0]nona-24¢-di ene- 1, 8-dicarboxylic acid
8-nmet hyl ester are dissolved in an m xture of 800 m of diisopropyl ether
and 600 ml of tetrahydrofuran and 54 g (0.446 nmol) of S-(-)-

| - phenyl et hyl ami ne are added. The mixture is stirred overnight at room

t enper at ur e. THreparatjat off theactvd compounds of f . wi th suction, and the isol ated
salt is recrystallized from 11 of isopropanol. Yield: 65.5 g (42.6 % of
theory), [a]D: -205.4 (¢ = 0.97, nethanol). The conbi ned nother liquors are
concentrated, @RdhHidig¢ residue is dissolved in 1 1 of tert.-butyl methyl
ether. The solutron1s extracted with a m xture of 30 g of concentrated
sulfuric acid and 200 m of .icewater, and the aqueous |ayer is

Yield: 57 g of salt, '36 [a]D = + 156[err] (¢ = 1.2, methanol), The
r

~

0

F ~_COOH
0]

265 mg (1 mmol) of 1-cyclopropyl-6,7-difluoro-1,4-dihydro-4-oxo-3-
quinolinecarboxylic acid are heated under reflux for 1 hour in a mixture of 4 ml of
acetonitrile and 2 ml of dimethylformamide with 170 mg (1.5 mmol) of 14-
diazabicyclo[2.2.2]octane and 150 mg (1.1 mmol) of 1,2,3,7a-tetrahydro-isoindol-3a-
ylamine. The precipitate which is deposited is filtered off with suction, washed with

30 ml of water and dried.
Yield: 288 mg (75.6 % of theory) of 7-(3a-amino-1,2,3,7a-tetrahydro-isoindol-2-yl)-1-
cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid,

melting point: 272-274°C (with decomposition).

Example 2

N | |

Under corresponding conditions to those in Example 1, using l-cyclopropyl-6.” <-



reextracted with tert.-butyl nmethyl ether. The conbined tert.-butyl nethyl
ether solutions are dried over MgSO4 and concentrated. Yield: 170.4 g. This
enantionerically enriched (+)-8-azabicyclo[4.3.0]nona-2,4-diene- 1, 8-

di carboxylic acid 8-nethylester is dissoljyed in a mxture of 800 m of

di i sopropyl ether and 600 m of tetrahydrofuran, and 55 g of R-(+)-1-
phenyl et hyl am ne are added. The salt is filtered off with suction, washed
wi th tetrahydrofuran/diisopropyl ether and dried in air. Yield: 141 g (91.8

% of theory), difthdto- 1"‘4]-@fhy3ro(-@-oxoQ»nﬁ.ﬁﬁohd@?&rﬁ@ﬂﬂic) ac:ﬁh?-(%l'aﬁndosl 2,3, 7a-t|eté'ahy-

recrystallized twice from i sopropaho /dllsorog ether (4 1). Yie
112.5 g, [a] Ddreigqdindgl- nyl)zl-ryqlompyhé.ﬂfmmuoro- dihydtoed-axo-3rquirfolinpearbexytic 17
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then extracted three tinmes using 100 mM of tert-butyl nethyl ether -

Example 3

F COOH

Under corresponding conditions to those in Example 1, using 8-chloro-1-cyclopropyl-
6,7-difluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic = acid  7-(3a-amino-1,2,3,7a-
tetrahydro-isoindol-2-yl)-8-chloro-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-3-
quinolinecarboxylic acid of melting point: 179-182°C (with decomposition) is obtained
in 58 % yield.

Example 4

295 mg (1 mmol) of 1-cyclopropyl-6,7-difluoro-1,4-dihydro-8-methoxy-4-oxo-3-
quinolinecarboxylic acid are heated under reflux for 1 hour with 330 mg (2.4 mmol) of
1,2,3,7a-tetrahydro-isoindol-3a-ylamine in a mixture of 4 ml of acetonitrile and 2 ml of
dimethylformamide. The mixture is concentrated, the residue is stirred with 40 ml of

water, and the precipitate which is slowly deposited is filtered off with suction, washed



each time, and the organic phases are dried over MgSO4 and concentr at ed.
Crude yield: 13.2 g, nelting point: 79 - 810 (fromdiisopropyl ether), [a]D
= + 254 (¢ = 0.85, [err] H Met hyl _

(I'S. 6R) - 1- met hoxycar bonyl am no- 8- azabi cygj o[ 4. 3. A nona- 2. 4- di ene- 8-
carboxyl ate (nethyl (3aS.7aR)-3a-nethoxycarbonyl am no-1. 2. 3. 7a-tetrahydro-
i soi ndol e- 2- car boxyl ate) Anal ogously to Step E, 13 g of crude

(1S, 6S)-8-azabicycl o[ 4. 3. 0] nona- 2, 4- di ene-1, 8-di carboxylic acid 8-nethyl
ester are readithowatet indodded &0607C0h)a hightvacwinny| am ne, 3.2 g of net hanol
and 13.7 g (55 mml) of diphenyl phosphoryl azide in 160 m of absolute

t ol uene and worked up accordingly. Crude yield: 11.2 g .I.

(3aS. 7aR) - 1. 2; a -~k S - ' i \19-8-
azabi cycl of 4. ﬁ %a'n%zg?ﬂ; %I%e)Rié)%Régﬁg?Hgg’%ﬁ%a?%rﬂitﬁgf‘%,?é,ga%traﬁdrgﬁg?m%?l%ﬂq

met hyl (1S, 6Rrydleprepyiet-fluaros hadilandror8-methoxy-4-oxo-3-quinolinecarboxylic acid,

8-azabi cycl o[ 4. 3. 0] ngna- 2, 4- dj ene: 8- car boxyl ate are hydrolysed in 150 m of
wat er usi ng 4?“3‘“&&1’%8‘('éé?ﬂ.gg!’igﬂ“gﬁﬁc%?%g‘bo“é'p accordingly. Yield: 3 g
(44.6 % of theory based on Step G, boiling point: 70[err]C/ 0.1 nbar, [a]D
= + 235.90 (c = 1,14, nethanol).

Example 5
0
F COOH
| |
"N~y N
" A

289 mg (1 mmol) of 1-cyclopropyl-8-ethinyl-6,7-difluoro-1,4-dihydro-4-oxo-3-
quinolinecarboxylic acid are heated under reflux for 1 hour with 170 mg (1.5 mmol) of
1,4-diazabicyclo[2.2.2]octane and 150 mg (1.1 mmol) of 1,2,3,7a-tetrahydro-isoindol-
3a-ylamine in a mixture of 4 ml of acetonitrile and 2 ml of dimethylformamide. The
mixture is concentrated, the residue is stirred with water (pH = 8) and adjusted to pH
= 7 with dilute hydrochloric acid, and the precipitate which is deposited is filtered off

with suction, washed with water and dried.

Yield: 382 mg (94 % of theory) of 7-(3a-amino-1,2,3,7a-tetrahydro-isoindol-2-yl)-1-
cyclopropyl-8-ethinyl-6-fluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid,
melting point: 176-177°C (with decomposition).



38 J. (1R 6R) - 8- Azabi cycl o[ 4. 3. d nona- 2, 4-di ene- 1.8-di carboxylic acid
8-nmethyl ester ((3aR 7aR)-1.2.3.7a-tetrahydro-isoi ndol e-2. 3a-di carboxylic
acid 2-methyl ester) Analogously to Step G (nmethod 1), resolution of the
racemate is carried out using S-(-)-phengBet hyl am ne and

(I R, 6R)-8-azabi cycl o[ 4. 3. 0] nona- 2, 4-di ene- 1, 8-di carboxylic acid 8-nethyl
ester is obtained, [a]D = - 233.6[err] (c = 0.6, [err] K Met hyl (IR 6S) -
1 nethoxycarggnﬁlgnino 8-azabi cycl or4. 3. d nona- 2. 4-di ene- 8- carboxyl ate
(et hyl (3aR. 7 t hoxycar bonyl am no-1. 2. 3. 7a-t et r ahydr o-

i soi ndol e- 2- car boxyl ate) The product from Step J is reacted analogously to
Step H and nethyl (1R, 6S)- 0

1- met hoxycar bonyl ani no- 8- azabi cyr] 9
obt ai ned, which is reacted further
.2.3.7a Tetrahydro-isoi nddN- 38
azabi cycl o[ 4.3 . A nona- 2. 4z
anal ogously to the details

pooRt 2, 4- di ene- 8- car boxyl ate is
ude product. L. (3aR 7aS)- |
N (1 R6S)- 1 -am no- 8-

oduct obtained in Step Kis reacted
ep © [Ar] - 224 (¢ = 0.8, methanol).

Under corresponding conditions to those in Example 5, using 1-cyclopropyl-8-
difluoromethoxy-6,7-difluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid 7-(3a-amino-
1,2,3,7a-tetrahydro-isoindol-2-y1)-1-cyclopropyl-8-diflucromethoxy-6-fluoro-1,4-dihydro-
4-0x0-3-quinolinecarboxylic acid of melting point: 215-217°C (with decomposition) is

obtained in 66 % yield.

Example 7 -

Under corresponding cdnditions to those in Example 1, using (S)-9,10-difluoro-2,3-
dihydro-3-methyl-7-oxo-7H-pyrido[1,2,3-d,e][1,4]benzoxazine-6-carboxylicacidl 0-(3a-
amino-1,2,3,7a-tetrahydro-isoindol-2-y1)-9-fluoro-2,3-dihydro-3(S)-methyl-7-oxo-7H-
pyrido[1,2,3-d,e][1,4]benzoxazine-6-carboxylic acid of melting point: _242—243°C (with
decomposition) is obtained in 45 % yield.



M Met hyl 8-azabicyclo[4.3 .d nona-2.4-diene- 1

- car boxam de- 8-carboxylate (nethyl 1.2.3

. 7Ta-t et rahydro-i soi ndol e- 3a- car boxam de- 2- carboxylate) 4.5 g (20 mmol ) of
8-azabi cycl o[ 4. 3. O] nona- 2, 4-di ene- 1, 8-di ggrboxylic acid 8-nmethyl ester are
initially introduced into 20 m of absolute CH2C 2 and 2.2 g (22 nmol) of
triethylam ne are added. The m xture is cooled to -20[err]C, 2.6 g (25
nmol ) of ethyl chlorofornate are added dropwi se and it is stirred at -200C
for one hour. E@mble ®f 25 % strength aqueous ammoni a sol ution are then
added dropwi se at this tenperature, and the mixture is allowed to cone to
roomtenperature and is stirred for a furbher 1 hour. It is then extracted
several tines 39 with [err] and the exyracts are dried over [err] and
concentrated. The product crystallfs Tl d“OH 4 g (99 % of theory),
melting point: 117-120[err]C (fromt N. Met hyl

1- am no- 8- azabi cycl o[ 4. 3. A nONY 8- carboxylate (nmethyl 3a- am no-
1.2. 3. 7a-t et rahydro-i soi ndol ¢ cal bo tle) 4.3 g (19.4 mol ) of et hyl
8- azabi cycl o[ 4. 3. 0] nona- 2, 4- e- 1- car bo, ifde-

Under corresponding conditions to those in Example 1, using racemic 6,7,8-trifluoro-1-
(cis-2-fluorocyclopropyl)-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid 7-(3a-amino-
1,2,3,7a-tetrahydro-isoindol-2—yl)-6,8-difluoro-1-(cis-2-ﬂuomcyclopropyl);1,4-dihydro_-4-
oxo-3-quinolinecarboxylic acid of melting point: 210-211°C (with decomposition) is

obtained in 66 % yield.

Example 9

283 fng (1 mmol) of 7-chlor6-1-cyclopropyl-6-fluoro-1,4-dihydro—4-oxo-1,8-
naphthyridine-3-carboxylic acid ‘are treated with 270 mg (2 mmol) of 1,2,3,7a-
tetrahydro-isoindol-3a-ylamine in 6 ml of acetonitrile at 25°C and the mixture is stirred
at 50°C for 1 hour. The suspension is cooled in an ice bath, and the precipitate is
filtered off with suction, washed with acetonitrile and stirred with water, and dried at
80°C/0.1 mbar. |

Yield: 262 mg (67 % of theory) of 7-(3a-amino-1,2,3,7a-tetrahydro-isoindol-2-yl)-1-
cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-1 ,8-naphthyi'idine-3-carboxylic acid,



8-carboxylate are heated with 7.9 g (20.2 mmol) of I-hydroxy-1I-
t osyl oxyi odobenzene in 100 nl of absolute acetonitrile for 3 hours under
reflux. The solution is concentrated, the residue is taken up in 100 m of

[err] the solution is washed with 15 % s§g ength KOH sol uti on,

dried over

MySO4 and concentrated, and the residue is distilled in a high vacuum
Yield: 1.5 g (40 % of theory), boiling point: 122-125[err]C/ 0.07 nbar. O.

1. 2. 3. 7a- Tet rahydr o-i soi ndol - 3a-yl am ne

(1-am no- 8- aza{g’qtmgc%@{lﬂ 239 %ﬂ@?wﬁh Qecdhhpifionpnal ogously to

g (7.2 mmol) of 1- am no- 8-

Step F, 1.4

azabicyclo[4.3.0]nona 2, 4-di ene- 8-carboxyl ate are hydrol ysed using 4 g of
Ba( OH) 2. 8H20 E n 20! ;EF of water and worked up accordingly. Yield: 0.6 g (61

% of theory),

active conpounds Exanple | 0

F CCOH

HaN N N
Br A

point: 65[err]C 0.1 nbar. 40 Preparation of the

Under corresponding conditions to those in Example 1, using 8-bromo-1-cyclopropyl-

6,7-difluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid a reaction. mixture from

which 7-(3a-amino-1 ,2,3,7a-tetrahydro-isoindol-2-yl)-8-bromo-1-cyclopropyl-6-fluoro-

'1,4-dihydro-4—dxo-3-quinolinecarboxylic acid was isolated by chromatography on silica

gel (eluent: dichloromethane/methanol/17 % ammonia = 30:8:1) is obtained;

melting point: 200-201°C (with decomposition).

Example 11

g

I\/E;: COLCaHs (zp

A

I\/Elj/coou
Lo

x HCI

B

A, 358 mg (1 mmol) of ethyl 7-chloro-1-(2,4-difluorophenyl)-6-fluoro-1,4-dihydro-

4-0x0-1,8-naphthyridine-3-carboxylate are treated with 202 mg (1.5 mmol) of

1,2,3,7a-tetrahydro-isoindol-3a-ylamine in 6 ml of acetonitrile and the mixture

is stirred at 30°C for 2 hours. The precipitate is filtered off with suction,



O [err] 265 ng (1 mol) of

1-cycl opropyl -6, 7-di f|l uor o- 1, 4-di hydr o- 4- oxo- 3- qui nol i necarboxylic acid
are heated under reflux for 1 hour in a mxture of 4 m of acetonitrile and
2 m of dinethylformamde with 170 ng (14g nmol) of 1, 4-

di azabi cycl o[ 2. 2. 2] octane and 150 ng (1. 1 mol ) of
1,2,3,7a-tetrahydro-isoindol -3a- ylam ne. The precipitate which is
deposited is filtered off with suction, washed with 30 mM of water and

dried. Yield: 288 0
7-(3a-ani no- 1, 2, 3, ;Was%th? H’ly%(?eémpg'lg d-)ﬁd ét 9(? C/?l mbar (crude yield: 255 mg) and
cycl opropyl - 6- fi uorpurified- by Rlifbntitcraphy- &QGIE\WISﬂmangooéwenc dichldr,omwiamemg
poi nt: 272-274[err]C (wth deconposmlon‘) Exanmple 2 0 F COOH N
Under correspondi ngne@amltli ohammonis 498: )n Exanpl e 1, using
| -cycl opropyl -[err]’ 41
Yield: 86 mg (18 % of theory) of ethyl 7-(3a-amino-1,2,3,7a-tetrahydro-
isoindol-2-yl)-6-fluoro-1-(2,4-difluorophenyl)-1,4-dihydro-4-oxo-1,8-
naphthyridine-3-carboxylate,

Melting point: 202-207°C (with decomposition).

B. 80 mg of the product from Step A are heated under reflux for 2 hours in a
mixture of 1 ml of acetic acid and 0.75 ml of half-concentrated hydrochloric
acid. The mixture is concentrated, the residue is stirred with a little water, and
the precipitate is filtered off with suction, washed with water and dried at

100°C in a high vacuum.

Yield: 37 mg (45 % of theory) of 7-(3a-amino-1,2,3,7a-tetrahydro-isoindol-2-
y1)-6-fluoro-1-(2,4-difluorophenyl)-1,4-dihydro-4-oxo-1,8-naphthyridine-3-
cafboxylic acid hydrochloride, |

melting point: 208-210°C (with decomposition).

Example 12
CHy O
F COOH
N | |
NN N
F
F

Under ‘corresponding conditions to those in Example 4, using 1-(2,4-difluorophenyl)-

6,_7-diﬂuoro-l,4-dihydro-5-methyl-4-oxo-3-quinolinécarboxylic acid 7-(3a-amino-



trifluoro- 1,4-dihydro-4-o0xo-3-quinolinecarboxylic acid
7-(3a-amno-1, 2, 3, 7a-tetrahy- droisoindol-2-yl)- 1 '

-cycl opropyl -6, 8-di fl uoro- 1, 4-di hydro-4-o0xo- 3-qui nol i necar boxylic acid of
mel ting point: 232-233[err]C (with decomppsition) is obtained in 85 %
yield. Exanple 3 0 F COOH N Under corresponding conditions to
those in Exanple 1, using 8-chloro-1-cyclopropyl- 6,7-difluoro-

1, 4- di hydr o- 4- oxo- 3- qui nol i necarboxylic acid 7-(3a-amno-1,2, 3, 7a-

t et rahydr o-i sdi,)3|®4- teﬁ‘alﬂ&'e-ﬁ’soﬁidbm-g}) 1-(2,4-4iflwopsphBiy1)-6-fTuok® 1 @=dihydro-5-methyl-
1, 4- di hydr o- 4- oxo- 3- qui nol i necarboxylic acid of nelting point:
179-182[ err] c"(-mﬂ-mﬁ%bq&ybﬁ)acidsls@btaweﬁléa 89 %syel % yield. Example 4 0 F

%C?;cpgg?opﬁl %ﬁ 9Hg op Hﬁoﬁ?pgoeaﬁ“hthdd eco@posntl?{gxy 4- oxo- 3-

qui nol i necar boxylic acid are heat ed under reflux for | hour wth 330 ng
(2.4 mmol) of 1,2,3,7a-tetrahydro-isoindol-3a-ylamne in a mxture of 4 n
of acetonitrile and 2 m of dinethylformam de. The m xture is concentrated,

t he residue isE;@aHﬂlé?g with 40 ml of

— o

HN N ’u‘

é | _ e
HC7 1 ~CH,F
3 CHy 2

Under corresponding conditions to those in Example 1, using ethyl 6,7-difluoro-1-
(fluoro-tert-butyl)- 1,4-dihydro-4-oxo-3-quinolihecarboxylic acid areaction mixture from
whictethy7-(3a-amino-1,2,3,7a-tetrahydro-isoindol-2-yl)-6-fluoro-1-(fluoro-tert-butyl)-
1,4-dihydro-4-oxo-3-quinolinecarboxylic acid was isolated by chromatography on silica
gel (dichloromethane/methanol = 95:5) is obtained, |

melting point: 219-220°C (with decomposition).

Example 14
(o)

F : lL ,COOH
H,N \ N
c
HyC” 1 CH,F
CH“'

Under corresponding conditions to those in Example 4, using 6,7-difluoro-1-(fluoro-tert-
butyl)-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid 7-(3a-amino-1,2,3,7a-tetrahydro-
isoindol-2—yl)-6-ﬂuom-l-(ﬂuom-tert-butyl)-l,4-dihydr6-4-oxo-3—quinolinecarboxylic acid



water, and the precipitate which is slowy deposited is filtered off with
suction, washed 42 with water and dried at 600C in a high vacuum Yield:
175 nmg (43 % of theory of 7-(3a-am no-1, 2,3, 7a-tetrahydro-isoindol-2-yl)-1-
cyclopropyl - 6-fl uoro- 1,4-dihydro-8-nethqu-4-oxo-3-quinolinecarboxylic
acid, nelting point: 195-196[err]C (with deconposition). Exanple 5 0 F
COOHCH289 ng (1 mmol) of :
1-cycl opropyl - 8- et hi nyl -6, 7-di f | uoro- 1, 4-di hydr o- 4- oxo- 3- )

qui nol i necar b&% yneléng peigt: 228-134 3¢ dwith dgeompasition) i§ ebtained du78\fotield70 ng
(1.5 mmol ) of 1, 4-diazabicyclo[2.2.2]octane and 150 ng (1.1 mmol) of

1, 2,3, 7a-tetrahydro-isoindol - 3a-ylamne in a mxture of 4 m of
acetonitrile @Edmplgrisof dinethylformam de. The mixture is concentrated,
the residue is stirred with water (pH = 8) and adjusted to pH =7 with

di lute hydrochloric acid, and the precipitate which is deposited is
filtered off F COOH

CHz"CH Al

Under corresponding conditions to those in Example 1, using l-ethyl-6,7-diﬂuoro-1,4-
dihydro-4-oxo0-3-quinolinecarboxylic acid 7-(3a-amino-1,2,3,7a-tetrahydro-isoindol-2-
yl)-1-ethyl-6-fluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid of melting point:
229°C (with decomposition) is obtained in 63 % yield;

Example 16

Under corresponding conditions to those in Example 1, using 5-bromo-1-cyclopropyl-
6,7 8-trifluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid 7-(3a-amino-1,2,3,7a-
tetrahydro-isoindol-2-yl)-5-bromo- 1-6yclopropy1-6,8-diﬂuoro- 1,4-dihydro-4-oxo-
quinolinecarboxylic acid of melting point: 278-280°C (with decomposition) is obtained
in 71 % yield.



W th suction, washed with water and dried. Yield: 382 ng (94 % of theory)
of 7-(3a-am no-1, 2,3, 7a-tetrahydro-isoi ndol -2-yl)-1-

cycl opropyl - 8-et hi nyl - 6-fl uor o-1, 4-di hydr o- 4- oxo- 3- qui nol i necar boxyl i c
acid, nelting point: 176-177[err]C (W t hgadeconposition). 43 Exanple 6 0
Under correspondi ng conditions to those in Exanple 5, using

1- cycl opr opyl - 8- '

di f | uor onet hoxy-6, 7-di fl uoro- 1, 4- di hydr o- 4- oxo- 3- qui nol i necar boxyl i ¢ aci d

7- (3a- am no- 2,3,

, 7a-tet rahydr@@&%l -2-yl)-I-cycl opropyl - 8-di fl uor omet hoxy-6-fl uoro-1

, 4-di hydr o- 4-oxo- 3-qui nol i necar t}oxyld' c acid of nelting point:

215-217[err] C (with deconposition) i9j obtained in 66 %yield. Exanple 7 - 0
F COOH Under cor rfespond GR87ti ons to those in Exanple 1,
using (S)-9,10-difluoro-2,3- di met hyl - 7- oxo- 7H-pyrido[ 1 ,2,3-d,e]’

[1 , 4] benzoxazi ne-6-car a-
¢ S

Under corresponding conditions to those in Example 1, using 1-cyclopropyl-5,6,7,8-

- tetrafluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid 7-(3a-amino-1,2,3,7a-
tetrahydro-isoindol-2-yl)-1 -cyclopropyl-S,6,8-trif1uoro- 1,4-dihydro-4-oxo0-3-
quinolinecarboxylic acid is obtained in 70 % yield,

melting point: 244-245°C (with decomposition).

Ex_ample 18

A stream of ammonia is passed into a solution of 50 mg (0.12 mmol) of 7-(3a-amino-
1,2,3,7a-tetrahydro-isoindol-2-yl)-1 -cyclopropyl-5,6,8-trifluoro-1,4-dihydro-4-0xo0-3-
quinolinecarboxylic acid in 5 ml of dimethyl sulphoxide at 110°C to 120°C for
14 hours. The mixture is evaporated and the residue is stirred with 8 ml of ethanol. The
undissolved precipitate is filtered off with suction, washed with ethanol, dried at 60°C
in a high vacuum (27 mg of crude product) and purified by chromatography (silica gel,

eluent: dichloromethane/methanol = 95 : 5).

Yield: 18 mg of 5-amino-7-(3a-amino-1,2,3,7a-tetrahydro-isoindol-2-yl)-1-cyclopropyl-



amno- 1,2,3 ' _

, 7a-tetrahydro-isoi ndol -2-yl)-9-fl uoro-2, 3-di hydro-3(S) - net hyl - 7- oxo- 7H
pyrido[l1,2,3-d,e][1, 4 benzoxazi ne-6-carboxylic acid of nelting point:
242-2430C (with deconposition) is obtaingd in 45 %yield. 44 Exanple 8 0
Under correspondi ng conditions to those in Exanple 1, using racemc
6,7,8-trifluoro-1-
(cis-2-fluorocycl opropyl) -1, 4-di hydr o- 4- oxo- 3- qui nol i necar boxylic acid

7- (3a-am no- ) _ o .

1, 2, 3, 7a- t et r £h8-difbiore-ddndibydro-4;030-3-qginglineqashoxylic aeids- 2- f | uor ocycl opropyl )
-1, 4-di hydr o- 4. -3 AU dx0} d .hO ' c1d of nelting point: 210-21 PC
(with deconpoé??lﬁgg)pgfngi() tgsﬁgga}l’l@ %é&%gs?t&r@ Exanple 9 0 [err] 283 ngy
(1 mmol) of 7-chloro-I-cyclopropyl-6-fluoro-1, 4-di hydro-4-oxo-1, 8-

napht hyri di ne- 3-carboxylic acid are treated with 270 ng (2 mol ) of

1,2,3, 7a- tet rwsoi ndol -3a-ylamne in 6 nl of acetonitrile at
25[err]C and the mxture is stirred o

rmcom
HaN N N
Hc’c-:‘CH
> CHy

Under corresponding conditions to those in Example 5, using l-tert-buiyl-6,7-diﬂuoro-
1,4-dihydro-4-oxo-3—quinolinecarb6xylic acid 7-(3a-amino-1,2,3,7a-tetrahydro-isoindol-
2-yD)-1-tert-butyl-6-fluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid of melting
point: 228-230°C (with decomposition) is obtained in 69 % yield.

Example 20

Under corresponding conditions to those in Example 4, using 1-cyclopropyl-6,7.8-
tfifluoro-l,4-dihydro-4-oxo—5-vinyl-3-quinolinecarboxylic écid 7-(3a-amino-1,2.3.7a-
tetrahydro-isoindol-2-yl)-1-cyclopropyl-6-fluoro-1,4-dihydro-4-oxo-5-vinyl-3-
quinolinecarboxylic acid is obtained in 75 % yield, '

melting point: 227-228°C (with decomposition).



at 50[err]C for 1 hour. The suspension is cooled in an ice bath, and the
precipitate is filtered off with suction, washed with acetonitrile and
stirred with water, and dried at 80[err]C/0.1 nbar. Yield: 262 ng (67 @6of
theory) of 7-(3a-amno-1, 2,3, 7a-tetrahydgg-i soi ndol -2-yl)-1-

cycl opropyl - 6-fluoro- 1, 4-dihydro-4-oxo- 1, 8-naphthyridi ne-3-carboxylic

aci d, 45 mel ting p0|nt 239-240[err]C (W th deconposition). Exanple 10 0
F COCH N Under - corresponding conditions to those in Exanple 1,
usi ng 8- br ono-Bxampié @pr opyl -

6, 7-di fl uoro- 1, 4- di hydr o- 4- oxo- 3- qui nol i necar boxylic acid a reaction.

m xture fronlmhlch 7-(3a-amno- 1,2,3 7a-tetrahydro-isoindol -2-yl)-8- br ormo-
1 -cycl opropyl -6-fluoro- 1, 4-gij i o8- qui nol i necar boxylic acid was

i sol ated by chronmat ography on s] g (eluent:

di chl or onet hane/ met hanolN17.% akg

30:8:1) is obtained; nelting point:
200-201[err]C (with de@i on).
) F

Under corresponding conditions to those in Example 4, using 1-(2,4-difluorophenyl)-

6,7-difluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic  acid 7-(3a-amino-1,2,3,7a-

tetrahydro-isoindol-2-y1)-1-(2,4-difluorophenyl)-6-fluoro-1,4-dihydro-4-oxo-3-

quinolinecarboxylic acid of melﬁng point: 253-254°C (with decomposition) is obtained
~in 77 % yield. |

Example 22

Under corresponding conditions to those in Example 4, using 1-(2,4-difluorophenyl)- '
6,7,8-trifluoro-1,4-dihydro-4-oxo-5-vinyl-3-quinolinecarboxylic acid 7-(3a-amino-
1,2,3,7a-tetrahydro-isoindol-2-yl)-1-(2,4-difluorophenyl)-6,8-difluoro-1,4-dihydro-4-oxo-
5-vinyl-3;quinolinecarboxylic acid of melting point: 215-216°C (with decomposition)

is obtained in 96 % yield.



Exanple 11 0 F COCH A 358 mg (1 nmmol) of ethyl 7-chloro-
1-(2,4-difluorophenyl)-6-fluoro- 1,4-dihydro -

4- oxo- 1, 8- napht hyri di ne- 3-carboxyl ate are treated with 202 ng (1.5 nmol) ot
1, 2, 3, 7a-t et rahydro-i soi ndol - 3a-yl am ne #%-6 m of acetonitrile and the

m xture is stirred at 300C for 2 hours. e precipitate is filtered off

wi th suction. 46 washed with acetonitrile, dried at 90[err] 0.1 nbar
(crude yield: 255 ng) and purified by chronatography on 15 g of silica gel
(eluent: dichlQg tJane/ met hanol /17 % anmoni a 30:8:1). Yield: 86 ng (18 %
of theory) of 7€ -(3a-amno-1, 2, 3, 7a-tetrahydro-

I soi ndol -2-yl)-6-fluoro-1-(2, 4- dlfluorophenyl)e 1, 4-di hydr o- 4- oxo- 1, 8-
napht.hyri di ne- 3- carboxyl ate, Melting pglnt OQ-ZOggdﬁ'r]C (with
deconposition). B. 80 ngy of the prodig# 1
reflux for 2 hours in a mxture gfy1 n
hal f - concentrated hydrochloric 2 N N

Under corresponding conditions to those in Example 1, using racemic 6,7-difluoro-1-
(cis-2-fluorocyclopropyl)-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid 7-(3a-amino-
1,2,3,7a-tetrahydro-isoindol-2-yl)-6-fluoro-1-(cis-2-fluorocyclopropyl)-1,4-dihydro-4-
oxo-3-quinolinecarboxylic acid of melting point: 238-239°C (with decomposition) is

obtained in 55 % yield.

Example 24

Under corresponding conditions to those in Example 1, using racemic 8-chloro-6,7-
difluoro-1-(cis-2-fluorocyclopropyl)-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid 7-(3a-
amino-l,2,3,7a-tetrahydr6-isoindol-2-yl)-8-chloro-6-f1uoro-1-(cis-2-ﬂuorocyclopropyl)-
1,4-dihydro-4-oxo-3-quinolinecarboxylic acid of melting point: 196-198°C (with
- decomposition) (after chromafographic purification with dichloromethane/methanol

(95:5) on silica gel) is obtained in 52 % yield.



acid. The mxture is concentrated, the residue is stirred with a little
water, and the precipitate is filtered off with suction, washed with water
and dried at 100[err]C in a high vacuum Yield: 37 ng (45 % of theory) of
7-(3a-am no-1, 2, 3, 7a-tetrahydro-i soi ndols2- yl)-6-fluoro- 1

-(2,4-di fluorophenyl)- 1, 4-di hydro-4-oxo- 1,8-naphthyridine-3- carboxylic
acid hydrochl oride, nelting point: 208-210[err]C (wth deconposition).
Exanple 12 CH3 0 F COOH Under corresponding conditions to those
in Exampl e 4, E%H%¥%15(2 4-di f | uor ophenyl ) -

6, 7- d|fluoro- ydr o- 5- net hyl - 4- oxo- 3- qU|noI|necarboxyI|c acid

7- (3a-am no- 47 1 , 2,3, 7a-tetrahydro-i soi ndg - 2- yI) I
-(2,4-dif|uorophenyl)-6-f|uoro- 1 ,4-dipydro-5
4- oxo- 3- qui nol i necarboxylic acid is obtai '
157-159[err] C (with deconposition)y anp

410 mg (1 mmol) of 1-cyclopropyl-6,7-difluoro-1,4-dihydro-8-methyl-4-oxo-3-
quinolinecarboxylic acid B(O-CO-CH,),~chelate are heated at 60-70°C for 15 hours
with 224 mg (2 mmol) of 1,4-diazabicyclo[2.2.2]octane and 272 mg (2 mmol) of
1,2,3,7a-tetrahydro-isoindol-3a-ylamine under nitrogen in 8 ml of acetonitrile. The
mixture is concentrated in vacuo and a mixture of 4 ml of acetone and 0.5 ml of
concentrated hydrochloric acid is added to the residue and the mixture is treated in an
ultrasonic bath for 30 minutes. It is concentrated, the residue is taken up in water (pH
3), the - precipitated 1-cyclopropyl-6,7-difluoro-1,4-dihydro-8-methyl-4-oxo-3-
quinolinecarboxylic acid (90 mg) is filtered off with suction and the mother liquor is
adjusted to pH 7.5 using 5 % strength sodium bicarbonate solution. The mixture is

extracted with dichloromethane, dried with sodium sulphate and concentrated.

Yield: 61 mg (15 % of theory) of 7-(3a-amino-1,2,3,7a-tetrahydro-isoindol-2-yl)-1-
cyclopropyl-6-fluoro-1,4-dihydro-8-methyl-4-oxo-3-quinolinecarboxylic acid,
melting point: 201-203°C (with decomposition).

Example 26

317 mg(1 mmol)of 8-chloro-6,7-difluoro-1-[(1R,2S)-2-fluorocyclopropyl]-1,4-dihydro-
4-o0x0-3-quinolinecarboxylic acid are heated under reflux for 1 hour with 187 mg

(1.67 mmol) of 1,4-diazabicyclo(2.2.2]octane and 165 mg (1.2 mmol) of (3aS,7aR)-



O [err] Under corresponding conditions to those in Exanple 1, using ethyl
6, 7-di fluoro-1- (fluoro-tert-butyl)- 1

, 4- di hydr o- 4- oxo- 3- qui nol i necarboxylic acid a reaction mxture from

whi chet hyl [err]-(3a-am no- 1,2,3 , 7a-tet34hydro-i soi ndol - 2-yl)-6-fl uoro-
1-(fluoro-tert-butyl)- 1,4-dihydro-4-oxo-3-quinolinecarboxylic acid was

| sol ated by chromat ography on silica gel (dichloronethane/ nmethanol = 95:5)
is obtained, nelting point: 219-220[err]C (with deconposition). Exanple 14

0 [err] Under p@B%&@@ﬂ@ldmlssmadl Ba.?mmﬁ@mtmg%rbafEmrmlaeetémmuslaﬂl2ml of
6, 7-di fl uoro- | (fluoro tert-

1, 4- di hydr 0- 4- d;mthy.lfqunm;dena‘(barspbmpmm;mmsdstandmg overnight in a refrigerator. The
7-(3a-am no-1, 2

3.7 t.r.ahy [Ao]!

e Tror o i - fepsini e e e Sise S KiReRuieft i suction. wagied vith 20 Sk R
acid 48 of 4wl ddigdg poi nt: 229-2310C (with deconposition) is obtained in
78 %yield. Exanple |5 _

Yield: 290 mg (67 % of theory) of 7-[(3aS,7aR)3a-amino-1,2,3,7a-tetrahydro-isoindol-

2-yl]-8-chloro-1-[(1R,28)-2-fluorocyclopropyl}-6-fluoro-1,4-dihydro-4-oxo-3-

quinolinecarboxylic acid, melting point: 206-207°C (with decomposition),

[oc]ls: + 2.5° (c = 0.5, CHCl,), variable results with respect to the optical resolution;

structure confirmed by X-ray analysis.

217 mg (0.5 mmol) of 7-[(3aS,7aR)3a-amino-1,2,3,7a-tetrahydro-isoindol-2-yl]-8-
chloro-1-[(1R,28)-2-flu01_'ocyclopropyl]-6-f1uoro-1,4-dihydro-4-oxo-3-quinoline-
carboxylic acid are dissolved in a mixture of 5 ml of water and 0.5 ml of In
hydrochloric acid. The solution is lyophilised. 7-[(3aS,7aR)3a-amino-1,2,3,7a-tetra-
hydro—isoindol-2-yl]-8-chloro-_1-[(1R,ZS)-2-ﬂuorocyclopropyl]_-6-fluoro-1,4-dihydro-4-

oxo-3-quinolinecarboxylic acid hydrochloride is isolated in quantitative yield.

Under similar conditions the corrresponding mesylate and tosylate are prepared.

' Example 27

Under corresponding conditions to those in Example 26, using 8-chloro-6,7-difluoro-
1-[( 1S,2R)-2-ﬂuoro¢yclopropyl]- 1,4-dihydro-4-oxo-3-quinolinecarboxylic acid 7-
([3aS,7aR}3a-amino-1,2,3,7a-tetrahydro-isoindol-2-yl)-8-chloro-6-fluoro-1-[(1S,2R)-2- _
fluorocyclopropyl}-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid of melting point: 1 70-
174°C (with decomposition) is obtained in 71 % yield, '

[etlp: + 215° (¢ = 0.5, CHCL,). '



O [err] Under corresponding conditions to those in Exanple 1, using
1-ethyl -6, 7-di fluoro-1, 4- di hydro-4-oxo-3-quinolinecarboxylic acid

7-(3a-am no-1, 2, 3, 7a-t et rahydr o-i soi ndol -

yl)-Il-ethyl-6-fluoro-1, 4-di hydr o- 4- oxo- 355ui nol i necar boxylic acid of

mel ting point: 229[err]C (wth deconposition) is obtained in 63 %yield.
Exanple 16 Br 0 F COOH Under correspondi ng conditions to those
in Exanpl e 1, using 5-brono-1-cyclopropyl- 6,7,8-trifluoro-

1, 4-di hydro-4 - 3- guli nol i necarboxylic acid 7-(3a-amno- 1, 2,3, 7a-
tetrahydro-isgﬁﬁg%ﬁgggyl)-S-bronD- 1 -cycl opropyl -6, 8-difl uoro-

1, 4- di hydr o- 4- oxo- qui nol i necarboxylic acid of gelting point: 278-280[err]C
(with deconposition) is obtained in 71 %6yie|d; dg%HExanple 17 F O

Under corresponding conditions to those in Example 26, using 8-chloro-1-cyclopropyl-
6,7-difluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid 7-([3aS,7aR}3a-amino-
1,2,3,7a-tetrahydro-isoir_1do1-2-yl)-8-chloro-1-cyclopropyl-6-ﬂuoro-1,4-dihydro-4—oxo-3-
quinolinecarboxylic acid of melting pdint: 169-170°C (with decomposition) is obtained

in 86 % yield, [a]y: + 116° (c = 0.4, CHCL,).

Example 29

317 mg (1 mmol) of 8-chloro-6,7-diﬂuoro-1-[(lR,2S)-2-fluorocycloprc_>pyl]-1,4-\\

dihydro-4-oxo-quinolinecarboxylic acid are heated under reflux for 1 hour with 187 mg
(1.67 mmol) of 1,4-diazabicyclo[2.2.2]octa_.ne and 165 mg (1.2 mmol) of (3aR,7aS)-
1,2,3,7a-tetrahydro-isoindol-3a-ylamine in a mixture of 4 ml of acetonitrile and 2 ml of
dimethylformamide. The solution remains standing overnight in a refrigerator. The

precipitate which is deposited is filtered off with suction, washed with 30 ml of water
and dried.

Yield: 235 mg (54 % of theory) of 7-([3aR,7aS]3a-amino-1,2,3,7a-tetrahydro-isoindul-
2-y1)-8-chloro-1-{( 1 R,2S)-2-fluorocyclopropyl]-6-fluoro-1 ,4-dihydr§-4-oxu -3
quinolinecarboxylic acid,

melting point: 182-183°C (with decomposition),

[alp: - 245° (c = 0.5, CHCL,).

——



Under correspondi ng conditions to those in Exanple 1, using

1-cycl opropyl-5,6,7,8- tetrafluoro- 1 _

, 4- di hydr o- 4- oxo- 3- qui nol i necarboxylic acid 7-(3a-amno- 1 ,2,3,7a-
tetrahydro-isoindol-2-yl)- 1 -cyclopropygeg5 ,6,8-trifluoro- 1

, 4- di hydr o-4- oxo-3 - qui nol i necarboxylic aci d is obtained in 70 %yield,

rrel ting point: 244-245[err]C (w th deconposition). Exanple 18 NH2 O F

COOH HONA A stream of ammonia is passed into a solution of 50 ng (0.12
mol ) of 7-(3a-am no- 1,2, 3, 7a-tetrahydro-isoindol-2-yl)- 1 -cyclopropyl-

, 6, 8-trifl uor Examples3yi hydr 0- 4- 0x0- 3- qui nol i necarboxylic acid in 5 nl of

di met hyl sul phoxide at 110[err]C to 120[err]C for 14 hours. The mxture is
evaporated and the residue is stirred with 8 of ethanol. The undi ssol ved
precipitate is filtered off with sucti dr 3 et hanol , dried at
60[err]Cin a high vacuum (27 nmg of crud ) and purified by

chr omat ogr aphy (silica gel, el ueri? g piyifane/ net hanol = 95 . 5).
Yield: 18 ng of 5-am no-7- (3a am1,2,3 7a :t et rahydr o-i soi ndol - _2- yl)- 1

-cycl opropy | - A\\F

Under corresponding conditions to those in Example 29, using 8-chloro-6,7-difluoro-1-
[(1S,2R)-2-fluorocyclopropyl]-1,4-dihydro-4-oxo0-3-quinolinecarboxylic  acid
7-([3aR,7aS]3a-ainino— 1,2,3,7a-tetrahydro-isoindol-2-yl)-8-chloro-6-fluoro-1-[(1S,2R)-2-
fluorocyclopropyl]-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid of melting point: 195-
197°C (with decomposition) is obtained in 71 % yield,

[o]p: - 6.4° (c = 0.5, CHC],), variable results with respect to the optical resolution.

Example 31"

Under corresponding conditions to those in Example 29, using 8-chloro-6,7-difluoro-1-
cyclopropyl-1,4-dihydro-4-oxo—3-quinolinecarbdxylic acid  7-([3aR,7aS]3a-amino-
1,2,3,7a-tetrahydro-isoindol-2-yl)-8-chloro-6-fluoro- 1-cyclopropyl-1,4-dihydro-4-oxo-3-
quinolinecarboxylic acid of melting point: 169-170°C (with decomposition) is obtained
in 90 % yield, [o]p: - 119° (¢ = 0.4, CHCL,).



poi nt 194 195 err] C ecorrposrtron) Exanple 19 [err] Under
corres_pond those in Exanple 5, using

1-tert-but , 4- di hydr o- 459x0- 3- qui nol r 5

7-(3a- amno- 7atetrahydro I soindol - 2-yl)-1 -tg

1, 4-di hydr o- 4 oxo 3 qui nol i necarboxylic acid of nelti
228-230[err] C (with deconposition) is obtained in 69 =
[err] Under cpatens@lais'g conditions to those in Exanple 4 usrng
1-cycl opropyl -6, 7. 8-

trifluoro-1,4-dihydro-4-oxo-5-vinyl-3- quinolinecarboxylic aci d

7-(3a-am no- 132, 3. Rmoobhdsad 5@ frud -2-yl)- 1 -cycl opropyl - 6-fl uoro-
1, 4- di hydr o- 4- oxo- g"-avrpbnyl - %ur no necar boxylic acid is obtained in 75
%yr eld, nelting point: 227-228[err]C (w th deconposition). 51
T-Q @D,
in which
Q denotes a radical of the formula
XZ 0 Xz 0 Xz 0
X CO-R? x! co-R? X CO-R?
|| . A oo ||
XA N i A7 SN S

wherein

R! represents alkyl having 1 to 4 carbon atoms, which is optionally mono-
~ or disubstituted by halogen or hydroxyl, alkenyl having 2 to 4 carbon
atoms, cycloalkyl having 3 to 6 carbon atoms, which is optionally
substituted by 1 or 2 fluorine atoms, bicyclo[1.1.1]pent-1-yl,
1,1-dimethylpropargyl, 3-oxetanyl, methoxy, amino, methylamino,
dimethylamino, or phenyl which is optionally mono- or disubstituted by

halogen, amino or hydroxyl,

R? represents hydroxyl, alkoxy having 1 to 3 carbon atoms, which is
optionally substituted by hydroxyl, methoxy, amino or dimethylamino,
benzyloxy or (5-methyl-2-o0x0-1,3-dioxol-4-yl)-methyloxy,
acetpxymethyloxy, pivaloyloxymethyloxy, S5-indanyloxy,

_~——— phthalidinyloxy, 3-acetoxy-2-oxo-butyloxy, nitromethyl or

etHas Been Replaced dialkoxycarbonylmethyl having 1 to 2 carbon atoms in each alkyl

T -



Exanpl e 21 [err]_Under corresponding conditions to those in Exanple 4,
using 1-(2, 4- dlfluorﬁ)ﬁhen yl

6, 7- d| fl uoro 12Hm||ﬂ ;Iﬂlﬁufljml qui nol i necar boxylic acid :
7-(3a-am no-1 i soi ndokg2-yl)- 1 === sBEEN

-(2,4-difl uorophenyl) '6-fl1udro- 1 ,4-di hydr o- 4- oxo- 3} qﬁ\%?%%‘g%bboxyl
acid of nelting point: 253- 254[err] C (wth deconpositlj on) I

% vyield. Exanple 22 [err] Under corresponding conditi 0 those in

Exanpl e 4, using 1-{2, 4- ) .
, 4- di hydr 0--4- oxo- 5- {\’h n |%¥é§§@%3&?§%¥h 50 Qlk l| C*“Z{é%d‘ %(33%?%0% ?\tgmslwgn? is
, 7a-t et rahydro-i soi ndoI dptidnalit sul(sﬂtu%ediby Imeﬂtwcghhmtb:)y 6r Balogenl uoro- 1
, 4- di hydr o4oxo- 5-vinyl - 3-qui nol i necarboxylic acid of nelting point:

215- 216[err]C (with deconposition) is obtained in 96 %yield. 52 Exanpl e
23 0 ' R"  represents hydrogen, CH, or CH,F,

77

X represents halogen or nitro,

X? represents hydrogen, halogen, amino, hydroxyl, methoxy, mercapto,

methyl, halogenomethy! or vinyl,
A represents N or C-R’, wherein

R’ represents hydrogen, halogen, CF,, OCH,, OCHF,, CH,, CN,
CH=CH, or C=CH or alternatively, togethér with R', can form a
bridge of the structure -'O-CH,-CH-CH,, -'S-CH,-CH,-,
-*S-CH,-CH-CH,, -'CH,-CH,-CH-CH; or - O-CH,-N-R?, the atom

marked by * being linked to the carbon atom of A and wherein
R®  denotes hydrogen, methyl or formyl,
and
D represents N or C-R'®, wherein

R'®  represents hydrogen, halogen, CF,, OCH,, OCHF, or CH, or
altematively, together with R®, can form a bridge of the structure
-'0-CH,-, -'NH-CH,-, -'N(CH,)-CH,-, -"N(C,H;)-CH,-,
-*N(c-C,H,)-CH,- or -"S-CH,-, the atom marked by * being linked.

to the carbon atom of D, and

T denotes a radical of the formula
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[err] Under correspondi ng condltl ons to those in Exanple 1, using racemc
6, 7-di fl uoro- 1-
(CI s-2-fluoroc “}“E\“ | hydr o- 4- oxo- 3- qui nol i necarboxylic acid__..
7- (3a- am no- - t"et r‘ahydro i S0i Nd@9- 2-yl) - 6-f | uor.@-= F= === o
-(cis-2-fl uorocycl opropyl)- 1 ,4-dihydro-4- oxo-3-quin nntecarb@)gw“
of nelting point: 238-239[err] C (with deconposition) isl|obt aifEE !
yield. Exanple 24 0 [err] Under corresponding condition ose in
Exanpl e 1, using racem c 8-¢hloro-6, 7-
di fl uoro- |-(CI s-2-fluoroc opyl ) - 1, 4- di hydr o- 4- oxo- 3- qui nol i necar boxyl i
c acid 7-(3a- amno-1, 2, r_ahydro i soi ndol -2-yl)-8-chloro-6-fluoro- 1
-(cis-2-f|uorocyc|opropy ~A- di hydr o- 4- oxo- 3- qui nol i necar boxyl i c acid of
melting point: 196-1980GR¥ wi th deconposition) (after chronmatographic
purification wi th dichloromethane/ nmethanol (95:5) on silica gel) is

obtained in 52 %yvyield. 53 Exanpl e 25
wherein
B represents (CH,),-NR’R* or (CH,),-OR’, wherein

m  represents O or 1,

R® represents hydrogen, methyl or alkoxycarbonyl having 1to

4 carbon atoms in the alkyl moiety,
R* represents hydrogen or methyl and
R®  represents hydrogen or methyl and
R® represents hydrogen or methyl,
and their pharmaceutically utilizable hydrates and acid addition salts and also
the alkali metal, alkaline earth metal, silver and guanidinium salts of the
underlying carboxylic acids.
2. Compounds of the formula (I) according to Claim 1,

in which

Q denotes a radical of the formula

Sheet Has Been Rep! laced
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O f[err] 410 ng (1 mmol) of

1-cycl opropyl -6, 7-di fl uoro-1, 4- di hydr o- 8- net hyl - 4- oxo- 3- -
qui nol i necarboxyli¢ acid B(O CO CH3) 2-chel ate are heated g for- 15
hours with fmmumf 1, 4- di aza®Pcycl o[2.2.2]octa Tafifduai?ﬂﬂgs(a% EN N
mmol ) of 1, am“ml‘ i soi ndol - 3a-yl anmi ne under nit ogenﬁbﬁ’wc&b of
acetonitri I e* The ¥t urfe i*s concentrated in vacuo and a m Xt
acetone and 0.5 m of concentrated hydrochtoric acid is added to the

residue and the m xture is treated in an ultrasonic bath for 30 mnutes. |t
IS concentrated t he resmwe IS taken up in vxatelo (pH 3), the

preci pitated 1 -cycl oproyl 6, 7- d| f.l uory@- | hygge28- et hyl - 4- oxo- 3-
qui nol i necar boxylic acXdsQ ilter o h suction and the
not her |iquor is adjuste 7.5 usi%ig t h sodi um bi car bonat e

solution. The m xture s extracted with dlchl%ro ne, dried with sodi um
sul phate and concentrated. Yighd: 61 mg (15 % of ory) of '
7-(3a-am no-1, 2, 3, 7a-t et rahydro-i soi ndol -2-yl)- R

cycl opropyl - 6-fl uor o- 1, 4- di hydr o- 8- net hyl - 4- oxo- 3- qui nol i necar boxylic acid,
melting point: 201-203[err]C (wth deconposition). Exanple 26 0 [err] 317
mg (1 nmol) of 8-chloro-6,7-difluoro- 1-[ (1R, 2S)-2-fluorocycl opropyll -

1, 4-di hydro- wherein

R! represents alkyl having 1 to 4 carbon atoms, which is optionally
mono- or disubstituted by halogen, alkenyl having 2 to 3 carbon
atoms, cycloalkyl having 3 or 4 carbon atoms, which is
optionally substituted by 1 fluorine atom, bicyclo[1.1.1]pent-1-yl,
1,1-dimethylpropargyl, 3-oxetanyl, methylamino, or phenyl which
is optionally mono- or disubstituted by fluorine, amino or

hydroxyl,

R? represents hydroxyl, alkoxy having 1 to 2 carbon atoms,

benzyloxy or (5-methyl-2-ox0-1,3-dioxol-4-yl)-methoxy,

R’ represénts hydrogen or alkyl having 1 to 2 carbon atoms, which

is optionally mono- to trisubstituted by fluorine,
X! represents fluorine or chlorine,

xX? represents hydrogen, halogen, amino, methyl, trifluoromethyl or

vinyl,

A represents N or C-R’, wherein

R’ represents hydrogen, halogen, CF;, OCH,, OCHF,, CH.
Sheet Has Been Reﬁlaced CN, CH=CH, or C=CH -or alternatively, together with R",

"GN

I‘ -~ can form a bridge of the structure -'O-CH,-CH-CH.,



4- oxo- 3- quinotinecarboxylic acid are heated under reflux for | hour with
187 ng (1. f 1,4-di.azabicyclo[2.2.2]octane and 1p5 T a4
of (3aS, 74@”}“”;’@# mra'-tet r ahydr o- i soi ndol - 3a-yl ani e ' S5
4 m of acetonri UL Ml M of dinethyg{formanide. The splution
standi ng overnight in a refrigerator. The precipitate which is deposited is
filtered off with suction, washed with 30 ml of water and dried. Yield: 290
ng (67 % of theory) of 7-[(3aS, 7aR)3a-ani no-1, 2, 3, 7a-t et rahydro-i soi ndol -
2-yl]-8-chloro- 1-[( . . . s

IR, 2S) - 2-f1 uorocycl opropyl ] - 6- f | u8r@H+CHawi-HykdrEH4-@E - or - O-CHp-N-R’, the

qui nol i necarboxylic acid, neltin oint,: 206«20.7] ef 1
deconposition), [a]D: + 2.5[err] g‘ r:n%keg@fe%?ﬁg \l/'glgrelgatémelé P%rgﬁ tago%otth
respect to the optical resol uti opad $hetedi ure confirned by X-ray anal ysis.
217 ng (0.5 mmol) of

7-[(3aS, 7aR) 3a-am no- 1, 2, 3, 7a-tetrahydro-i soi ndol -2-yl]-8- chloro- 1 -[(1

R, 2S) - 2-fl uorocycl opropyl ]-6-fl uggo- - i O A= 3-qui nol i ne-
carboxylic acid are dissol ved i nﬁa ﬁfrgﬂt%r@dg%{égg ?ﬁ%%}s?r\ivat er and 0.5 m of
In hydrochloric acid. The solution is |yophilised.

7-[(3aS, 7aR) 3a-am no- 1, 2, 3, 7a-tetra- hydro-isoindol-2-yl]-8-chloro- 1 -[(
1R, 2S) - 2-fl uor ocycl opropyl ]-6-fl 888 o- 1, 4-di hydr o- 4- '

D represents N or C-R'°, wherein

R  represents hydrogen, fluorine, chlorine, CF;, OCH; or
CH, or alternatively, together with R’ can form a bridge
of the structure -'O-CH,-, -'N(CH,)-CH,-,
-*N(C,H,)-CH,-, -"N(c-C,;H,)-CH,- or -'S-CH,-, the atom

marked by * being linked to the carbon atom of D, and

T deﬁotes a radical of the formula
8
N —
wherein
B = represents -NR*R* or -OH, wherein

R?® represents hydrogen or methyl,

R* represents hydrogen or methyl and

"R®  represents hydrogen
‘This Sheet Has Been R'erlaced
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0x0- 3- qui nol i necarboxylic acid hydrochloride is isolated in quantitative
yield. Under—simiTar conditions the corrrespondi ng nesylate and tosyl ate

cl
, 2R) - 2-fl uorotycdd opr oyl F- 1, 4-di hydr o- 4- oxo- 3- qui nol i necarpoxy E@;;LA%AE@EEN
7- ([ 3aS, 7aR] 3a- am no-

are prepar ed. ﬂﬂuruﬁlu f COOH Under corresp_Q_l:l_di ng
condi tions to“ “|€“ ; 26, usingeg-chloro-6,7-diflu
S Eo

1,2, 3, 7a-tetrahydro-i soi ndoI 2-yl)-8-chl oro-6-fl uoro- 1 [( IS, 2R)- 2-
quorocycIopropyI]

hyd 4-
mel ting point: 1702 é?‘ﬂ coh 6\?% gfﬁ%&ﬁy*@t@g%ﬁl dpﬁmggslags gnd plso
[a] Di + 2150 (c = Qund. all{aﬁr h’]etal afRalifex 8N netdl, Qilbed 8Ad ]%umﬂﬁ'imﬁosraft?%i’%g' ng

conditions to those in Exanpl e 26, using 8 8-chloro-1 1- cycl opropyl -
underlying carboxyhc acids.
3. Compounds of the formula (I) according to Claim 1, in which
Q denotes a radical of the formula
2 o x 0
! CO-R?
x‘ / CO-Rz / I |
: I | or’ ~
S 0 N S

wherein

R! represents alkyl having 1 to 4 carbon atoms, which is optionally
mono- or disubstituted by fluorine, vinyl, cyclopropyl which is
optionally substituted by 1 fluorine atom, or phenyl which is

“optionally mono- or disubstituted by fluorine,

R? represents hydroxyl, alkoxy having 1 to 2 carbon atoms or (5-

methyl-2-oxo-1,3-dioxol-4-y1)-methoxy,

R’ represents hydrogen or methyl which is optionally mono- to

trisubstituted by fluorine,

X! represents fluorine,

- This Sheet Has Been Reiliced X®  represents hydrogen, fluorine, amino, methyl or vinyl,

T




6, 7-di fl uoro- 1, 4-di hydr o- 4- oxo- 3- qui nol i necar boxylic acid

7-([ 3aS, 7aR].3 Mﬂmum t et rahydro-i soi ndol -2-yl)-8-chloro- 1

-cycl opropyl - a‘mmm)“l ydr o- 4- oxo- 3- qui nol i necar boxylic acid of

mel ting point: *168- 170[err] c’ (wth decorr?gsl tion) is obtained in 86 %

yield, [a]D: + 116 (¢ = 0.4, [err] Exanple 29 0 317 ng (1 nmol) of
8-chloro-6,7-di fluoro-1-[ (1R 2S)-2-fl uorocycl opropyl]-1, 4- _

di hydr o- 4- oxo- qui nol i necar boxyl i c aci d are heat ed under er-Jﬁxg-ﬁ“_Zfr—- IE%WT
with 187 ng (1.67 mml)_@f 1, réordicdtdide km[@g.g,]octane nichi3 65
mmol ) of (3aR, 7aS)- 1, 2, ré%traﬁﬂgroxlgsm n F -3a-ylampe in Btk e_of
4 m of acetonitrile and 2 m of di methylformam de. The sol'utTon remarns

standi ng overnight in a refrigerator. g‘ﬁ‘[emp at.e Chls d%{} osited is
filtered off with suction, hed"'%e’iel'f‘ss YRTOSER. HRe. 3 °HP‘?'eBr° PRl &-3235

ng (54 % of theory) of 7- ([3aR7 a t dr o |
yI) 80ch| or o- -[ (1R 29) - 2- flql%};’i C?:@I:lg Opysf gﬂﬁgﬁf”fﬁz & é_QCHdoJ,r

, 4- di hydr o- 4- oxo- 8 qui nol i necar bﬂtnmahwelmtoepthnel\mthng pean rform 28bridge3pk the] C
(wi th deconposi tion), [a]D - 245[err] (o Cl-¢h ‘&b *0-CH,-N-R?, the atom

marked by * being linked to the carbon atom of A and

wherein
R® denotes hydrogen or methyl,
and
D represents N or C-R'°, wherein
R represents hydrogen, fluorine, chlorine or OCH, or
alternatively, together with R’, can form a bridge of
the structure -'0-CH,-, - N(CH,)-CH,-, -'N(C,H,)-CH,-

or -"S-CH,-, the atom marked by * being linked to the

carbon atom of D, and

T denotes a radical of the formula
B
R
wherein

B represents NH, and

‘This-Sheet Has Been Replaced
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56 Exanple 30 0 [efﬁ]—Uﬁdef—eerrespondi ng conditions to those in Exanple
29, using 8 ro-1- [(1 S, 2R)-2- quorocycIopropyI] 1

, 4-di hydro Imnlﬂ gll ar boxylic acid

7- ([ 3aR, 7aS] 3a- am no- a t et rahydr 64 soi ndol - 2-yl ) 6-fluoro-—.
1-[(1.S, 2R -2- fl uorocycl opropyl | - 1, 4- di hydr o- 4- oxo- 3- Ui ispeEca-PSGEEN
acid of nelting point: 195- 197C (vm'th deconposi tion) i sjobt aimmi..&imzﬂl %
yield, [a]D: - 6.4 (c = 0.5, [err] variable results with
optical resolution. Exanple 31 0 [err] Under corresponding conditions to
those in Exanple 29, usiRYy 8-mepiesents Bydtoghn | uor o- 1-

cycl opropyl -1, 4- di hydr o- 4- oxo- 3- qui nol i necarboxylic acid

7- ([ 3aR, 7aS] 3a-am no- 1, 2, 3, 7a-t etrahydro-i soi ndol - 2-yl ) -8-chl oro-6-fl uor o-
1 -cyclopropyl - 1, drcinbi Pharaceudeaily iflizasb 'hpeﬁ?ésbﬁmﬁudca&ﬁﬁ&x le%htdléw
poi nt: 169- 170[err]C (with deconposition) is Obtained in 90 %yield, [a]D

- 119[err] (c = 0. 4the[alkalj metal, alkaline earth metal, silver and guanidinium salts of the

underlying carboxylic acids.

4. Diasteromerically pure and enantiomerically pure compounds- according to
Claims 1 to 3.
5. Process for the preparation of compounds of the formula (I) according to

Claims 1 to 4, characterized in that compounds of the formula (II)

Y-Q an,
in which
Q has the meaning indicated above and

Y represents halogen, in particular fluorine or chlorine,

are reacted with compounds of the formula (III)

B
l;:bNH (w ,
R
in which
: . This Sheet Has Been Replaced
B and R® have the meanings indicated above, _ ' “IIIII II"" II ﬁll

if appropriate in the presence of acid scavengers and, if appropriate, protective



57 in which Q demmpq a radical of the fornula wherein R represents
Sl kyl having 1 atons, which is optionally nono-
i substituted b [
: @H , I llt& IIoXyI al kenyl having 2 to 4 aT@QrSr@EQr@D%EEN]

cycl oal kyl havi atoms webch is optionally sfibsti tﬁ@,e,_
or 2 fluorine atons, b| cycl 0[1 1. 1]-pent-| -yl, 1, 1-di net hyl pr 6p=s ,
3-oxetanyl, net hoxy, am no, nethylam no, dinethylam no, or phenyl which is-
optional Iy nmono- or disubstituted by hal ogen, amino or hydroxyl, R2
represents hydr OXWgroﬁ?d(pmsenhatélrﬂgmlvedO 3 carbon atons, which is optionally
substituted by hydroxy met hoxy, am no or di nethylam no, benzyl oxy or
(5- rrFt hlyl 2- oxo-I 1 , 3-di oxol -4-yl)-net hyl oxy, acetoxynethyl oxy,

pi val oyl oxynet hyl ox [ | fi

3- acet oxy- 2- ox% but§?°8§€‘3°, d}%?%'{%%ﬁ?“?%g? L“lclﬁjb {d(gi%‘%gf %loyn 1Jrefectorr1n ouﬂ%svfrggl 1
to 2 carbon atons ithegaalp cnkiglingrof et 'y, '

3a-ethyl 2-methyl 1,2,3,4,7,7a-hexahydro-isoindole-2,3a-dicarboxylate,

2-benzyl-1,2,3,4,7,7a-hexahydro-isoindole-3a-carboxylic acid ethyl ester,
3a-ethyl 2-methyl 1,2,3,7a-tetrahydro-isoindole-2,3a-dicarboxylate,
1,2,3,7a-tetrahydro-isoindole-2,3a-dicarboxylic acid 2-methyl ester,
methy;l 3a-methoxycarbonylamino-1,2,3,7a-tetrahydro-isoindole-2-carboxylate,
1,2,3,7a-tetrahydro-isoindol-3a-ylamine,
4-methyl-1,2,3,7a-tetrahydro-isoindol-3a-ylamine,
5-methyl-1,2,3,7a-tetrahydro-isoindol-3a-ylamine,
6-methyl-1,2,3,7a;;tetrahydro-isoindol-3a-ylamine,
7-methyl-1,2,3,7a-tetrahydro-isoindol-3a-ylamine,

3a-methylamino-1 ,2,3,7a-tetrahydro-i,solindole,
3a-dimethylamino-1,2,3,7a-tetrahydro-isoindole,
3a-tert-butoxycarbonylamino-1,2,3,7a-tetrahydro-isoindole,
3a-aminomethyl-1,2,3,7a-tetrahydro-isoindole,

3a-methylaminomethyl-1,2,3 ,7a-tetrahyd;o-isoindole,

3a-dimethylaminomethyl-1,2,3,7a-tetrahydro-isoindole,

. " This Sheet Has Been Replace
3a-hydroxy-1,2,3,7a-tetrahydro-isoindole, o ““'I" II"" lII ﬂl
3a-hydroxymethyl-1,2,3,7a-tetrahydro-isoindole. : | _ '

7. Compounds according to Claims 1 to 4 for the control of diseases.

8. Compounds according to Claims 1 to 4 for the control of bacterial infections.

9. Use of compounds according to Claims 1 to 4 in the production of
medicaments.

10.  Medicaments containing the compounds according to Claims 1 to 4.

11. Antibacterial compositions containing compounds according to Claims | .



[err] ~represents hydrogen or alkyl having | to 3 carbon atons, which is

optionally substituted by nmethoxy. hydroxy or hal ogen, R represents
hydrogen, [err] or [err] [err] represents hal ogen or nitro. XZ
represents hydrogen, hal ogen, am no, hydroxyl, nethoxv, nercapto, methyl,
hal ogenonet hyl or vinyl, A represents N or [err] wherein R7

represents hydrogen, hal ogen, [err] [err])[err] or [err] or alternatively,
together with R, can forma bridge of the structure [err] -S- CH2-CH2-,

- S CH2- CH CH3, (.. ] @ by.. being linked to the
carbon at om of “A ant-wictei ' ' ) a¥ehet hyl or formyl,
and D represents N or [err] wherein [err] represents hydrogen,

hal ogen, [err] [err] or [err] or alternatively, together with R9, can
forma bridge of the structure Abstract

The invention relates to new quinolone- and naphthyridonecarboxylic acid derivatives
which are substituted in the 7-position by a diunsaturated bicyclic amine radical, their

salts, processes for their preparation, and antibacterial compositions containing these.



- ['err] 3 - rerrrirpr‘ﬂ ie,r;r] - [err] or - [err] the atom marked by being

ed to the carbon ato denotes a radical of the formula
R6 vvherer n lﬂl‘! “L‘“I M { err] or [err] wherein m represents 0 or
R3 " repr met hyl or al koxycarbonyl having | to 4 carbon

' represents dr ogen or_net hyl
atoms in the aI kyI rmrety, R ep 87ydr og y

and [err]
represents hydrogen or methyl and represents hydroge}

------ and ther r

al kali metal, alkaline earth netal, silver and guaniﬂ
under | yi ng carboxylic acids. 2. Compounds of the

to daiml, 1, Compounds of the formula (I)

T-Q | @,
in which
Q denotes a radical of the formula
XZ s) Xz Q0 Xz (o]
1 —R2 x! Co-R? ! -R2
X' A CO-R Z X' A CO-R
| . « A or | |
\Y N
AT N 0" N “g A7 TN S
' e
R RS R“

wherein
R! represents alkyl having 1 to 4 carbon atoms, which is optionally mono-

or disubstituted by halogen or hydroxyl, alkenyl having 2 to 4 carbon
atoms, cycloalkyl having 3 to 6 carbon atoms, which is optionally
substituted by 1 or 2 fluorine atoms, bicyclo[1.1.1]pent-1-yl,
1,1-dimethylpropargyl, 3-oxetanyl, methoxy, amino, methylamino,
dimethylamino, or phenyl which is optionally mono- or disubstituted by

halogen, amino or hydroxyl,

R? represents hydroxyl, alkoxy having 1 to 3 carbon atoms, which is
optionally substituted by hydroxyl, methoxy, amino or dimethylamino,
benzyloxy or (5-methyl-2-0x0-1,3-dioxol-4-yl)-methyloxy,
acetoxymethyloxy, pivaloyloxymethyloxy, S5-indanyloxy,
phthalidinyloxy, 3-acetoxy-Z-oxd-butyloxy', nitromethyl or

dialkoxycarbonylmethyl having 1 to 2 carbon atoms in each alkyl
moiety,



in which Q denotes a radical of the formla [err'] y\}herei n -[er"r]

represents al kyl having l-te—4 carbon atons, which {Fs=eptil or
di substituted by hal ogen enyl having 2 to 3 ca_ _;___@{,_ Croakgyl
having 3 or m‘\mm“ Wﬂ“‘hi_ch is optionally sulfstit! By’ {i ne
atom bi cycl A , 1, I' -dbset hyl propa X

met hyl am no, &r phehyl which is optionally nono- ofSssuhsiil o
fluorine, am no or hydroxyl, [err] - represents hydr ng 1

to 2 carbon atons, benzyloxy or (5-methyl-2-oxo-1,3-dioxol-4-yl)-nethoxy,
R9 represents mdrog@ﬂeseﬁtsaﬁﬂfﬂ%gelgaw Ayl HaOing €abbPBarBéd FomsMbigh, ii$
y

optionally nono- to trisubstitute fluori ne, Lerr] represents fluorine
or chlorine, X2 r epPBYeNly suhetitergd by metheyemydwiy 9o halegemy| |
trifluoronethyl or

R"  represents hydrogen, CH, or CH.F,

X represents halogen or nitro,

X: represents hydrogen, halogen, amino, hydroxyl, meihoxy, mercapto,

methyl, halogenomethyl or vinyl,

A represents N or C-R’, wherein

R’ represents hydrogen, haiogen, CF,, OCH,, OCHF,, CH,, CN,
CH=CH, or C=CH or alternatively, together with R, can form a
bridge of the structurs -'O-CH,-CH-CH,, -'S-CH,-CH,-,
-*S-CH,-CH-CH,, - 'CH,-CH,-CH-CH, or -'O-CH,-N-R%, the atom

marked by " being linked to the carbon atom of A and wherein
R®  denotes hydrogen, methyl or formyl,
and

D represents N or C-R'?, wherein

R represents hydrogen, halogen, CF;, OCH;, OCHF, or CH, or
alternatively, together with R®, can form a bridge of the structure
<0-CH,-, -'NH-CH,-, -'N(CH,)-CH,-, -"N(C,H,)-CH,-,
-"N(c-C,H,)-CH,- or -"S-CH,-, the atom marked by " being linked

to the carbon atom of D, and

T . denotes a radical of the formula

P -



vinyl, A represents N or [err] wherein R7 represents hydrogen,
hal ogen, Terr—]-{—er—ﬂ-eN—eHECHZ or CCH or alternatively, together with.

lerr] can the structure [err] ~ [err] - [err] or - [err]
the atom “Igﬂ allr nked to the carbon atom of A and wherein [err]
denot es h 0gen Lo and D - B8presents N or [err] wherein [err]
represents hydrogen, fluorine, chlorine, CF3, OCH3 or [err] or

alternatively, together with RO, can forma bridge'of t he structure-

[err] - [err] [err] - [err] or - [err] the at e ked-by __being linked to
the carbon atomof D, and & . denot es a radi f FRERMACEMEN1O§RE-A ||
@QN_ ..............................
R® _
wherein
B represents (CH,) -NR’R* or (CH,)-OR’, wherein

m represents O or 1,

R® represents hydrogen, methyl or alkoxycarbonyl having 1 to

4 carbon atoms in the alkyl moiety,
R*  represents hydrogen or methyl and
R’ represents hyrlrogen or methyl and
R® represents hydrogen or methyl,

and their pharmaceutically utilizable hydrates and acid addition salts and also
‘the alkali metal, alkaline earth metal, silver and guanidinium salts of the
underlying carboxylic acids.

2. Compounds of the formula (I) according to Claim 1,

in which

Q denotes a radical of the formula



wher.ei n B ..,_Lear—esém—s*“NR?M or

nmet hyl ,

and the|r

al so the a
of the underlying carboxyl
to Cdaiml, in which Q
R 'represents al kyl -

nmono- or disubstituted by
substituted by | fluorin
di substituted by fluox'in
carbon atons or (5- ~

wherein

Rl

R9

Xl

I denot es a radi cal
having |

represents hydrogen or
represents hydrogen

-OH, wherein R3
met hyl and R6

g‘“@@g“‘ﬁm‘ (“Lgﬁln' ggb' e aydrat es and acid additi on salts and

at kaline earth netal,

d carant Al oni Lm.

sil ver

Cbnpounds of the
of the
to 4 carbon atons, wh
fluorine, vinyl, yclgpr opy

i ¢ acids. f GEPULCERENT BT ng

formul a x2 0 wheflei n

Obtei (b 4 QAPR 01@% | .

I
VT

Gt

Iy

*at 8m or pheny| ichyyi s qpt;onally nDno- or
_ Co-&dr es S-Ral koxy having 1 to 2
or o A I
: 07 TN _

S

-

represents alkyl having 1 to 4 carbon atoms, which is optionally
mono- or disubstituted by halogen, alkenyl having 2 to 3 carbon
atoms, cycloalkyl having 3 or 4 carbon atoms, which is
optionally substituted by 1 fluorine atom, bicyclo{1.!.1]pent-1-yl,
1,1-dimethylpropargyl, 3-oxetanyl, methylamino, or phenyl which
is optionally mono- or disubstituted by fluorine, amino or

hydroxyl,

represents hydroxyl, alkoxy having 1 to 2 carbon atoms,

benzyloxy or (S-methyl-2-oxo-1,3-dioxol-4-yl)-methoxy,

represents hydrogen or alkyl having 1 to 2 carbon atoms, which

is optionally mono- to trisubstituted by fluorine,

represents fluorine or chlorine,

represents hydrogen, halogen, amino, methyl, trifluoromethyl or
vinyl,

represents N or C-R’, wherein

R’ represents hydrogen, halogen, CF,, OCH,, OCHF,, CH,,
CN, CH=CH, or C=CH or alternatively, together with R,

can form a bridge of the structure -"O-CH,-CH-CH,,



met hyl - 2-e*e——1—3—d4_axel__ZL_yl) met hoxy, [err] . represents hydrogen or

nmet hyl nono- to trisubstituted by fluorine, X :
represent ﬂi’“ﬂ“ !MI &Eh II' represents hydrogen, fluorine, am no, nethyl

vi nyl, N or C R7, wherein R/—tepresem FyeEogen,
quorlne chlorine, bromne, [err] [err@l[err] of HM%EW%@EWat'ver,_
together with R, can forma bridge of the strucure[ r R{gﬁér] t he
at om mar ked by bei ng linked to the carbon atom IN\AE ‘e - -
denot es hydrogen or nmethyl, and D represents [err]

represents hydrogen, fluorine, (_:-Igl.‘;oﬁi_aei %}Prﬁléﬁrnatb \ ﬁpget her

with [err] can forma bridge of
atom marked by being linked to the carbon atom of A

and wherein
R denotes hydrogen or methyl,
. and
D represents N or C-R'%, wherein

R'Y  represents hydrogen, fluorine, chlorine, CF,, OCH, or
CH, or alternatively. together with R?, can form a bridge
of the structure -'O-CH.,-, -'N(CH,)-CH,-,
-"N(C.H,)-CH,-, -"N(c-C;H,)-CH,- or -'S-CH.-, the atom

marked by ° being linked to the carbon atom of D, and

T denotes a radical of the formula
B
-
RG
wherein
B represents -NR’R* or -OH, wherein

R’ represents hydrogen or methyl,
R* represents hydrogen'dr‘ methYl and

R®  represents hydrogen



t he, structuW%)-G—Q- or [err] the at om oy bei ng
linked to th atomof D and T """"'

B [err] [err]jlmagl& ”M&E,ﬁsents [err] and

hydr ogen ically utilizable h\ _______

salts and al so the aI kal i° nét al, alkal i8% earth ': .

guani diniumsalts of the underl ying carboxylic acilgss '
Diasteronmerically pure and enantionerically pure corrpounds accordi ng to
Claims | to 3. 5. Process for the preparation of conpounds of the

formula (1) accor didghdiopirmatsutitaltyoutilizabledtyaeitey hreskid ndditias ssianp@AUAss of
the formula (11)

the alkali metal, alkaline earth metal, silver and guanidinium salts of the

underlying carboxylic acids.

3. Compounds of the formula (I) according to Claim 1, in which
Q denotes a radical of the formula
) X 0
¥ X! co-R?
X' P co-R? = )
O,
> 0 N S

wherein

R! represents alkyl having 1 to 4 carbon atoms, which is optionally
mono- or disubstituted by fluorine, vinyl, cyclopropyl which is
optionally substituted by 1 fluorine atom, or phenyl which is
optionally mono- or disubstituted by fluorine,

R? represents hydroxyl, alkoxy having 1 to 2 carbon atoms or (3-
methyl-2-0x0-1,3-dioxol-4-yl)-methoxy,

R’ represents hydrogen or methyl which is optionally mono- to
trisubstituted by fluorine,

X' represents fluorine,

x? represents hydrogen, fluorine, amino, methyl or vinyl,



s

Y-Q. . (11), in which Q has the meaning
I ndi cat ed above and presents hal ogen, in particular fluorine or: -

v
chl ori ne, an“l m“mn H onpounds. of the fornmula (I111) B (111) in whi-ch
B and [err]liB it s. i ndi cated above, if appgapt = |l

presence of acid scavengers and, if apgdpriate, prot |'

present are renoved. 6. Racem c, diastereonerically puire anct
enantiomerically pure conmpounds fromthe group consi stjj Dgteof\
1,2, 3, 7a-tetrahydro-isoj ndol - 3a-yl amne, 4-nmethyl- 1
, 2,3, 7Ta-t et r ahydr o- i soi‘hdol TeRresghtsn¥ e C-B7, rretdrein-
1, 2,3, 7a-tetrahydro-isoi ndol - 3a-yl am ne, " 6-net hyl -
1, 2, 3, 7a-t et rahydr o-i soi ndol - 3a-yl an ne,
R’ represents hydrogen, fluorine, chlorine, bromine, CF,,
OCH,;, OCHF,, CH, CN, CH=CH, or C=CH or
alternatively, together with R', can form a bridge of the

structure -'O-CH,-CH-CH; or -"O-CH,-N-R%, the atom

..l’r.l..APR..jggg..._. il

marked by ° being linked to the carbon atom of A and

wherein

R® denotes hydrogen or methyl, -
and

D represents N or C-R'°, wherein

R' represents hydrogen, fluorine, chlorine or OCH, or
alternatively, together with R’ can form a Eﬁdge of
the structure -"0-CH, -, -"N(CH,)-CH,-, -'N(C;H,)-CH,-
or -°S-CH,-, the atom marked by * being linked to the

carbon atom of D, and

T denotes a radical of the formula
B
R
wherein

. B represents NH, and



met hyl- 1,2, 3, 7a-t étrahydro-isoi ndol - 3a-yl am ne, 3a-net hyl am no-
2,3, 7a- tetrahydro | soi ndole 3a-di net hyl am no- 1 E
, 2,3, 7a- tetram“m ‘mjlm E a tert-but oxycar bonyl apj:Ag-—3-2-3— :

, 7a-tetrahydr nonet hyl - 1 , 2,3, 7a-t mdcemmm
3a met hyl am norreth |- 17", 273, 7a- t et r ahydr 64i 50| ndol e, _
3a- di net hyl am no_rret hyl - 1 , 2,3, 7a-tetrahydro-i soindol e E&aejygir

7-
1,

, 7a-tetrahydro-i soi ndol.g, 3a- hydr oxynet hyl - 1,2, 3, 7a- t etrahyero—rSOrTH Hote.
7. Compounds accor dt ng t'EPEsRISMYIOFeB. 4 for the control of di seases. 8.
Compounds according to Clains | to 4 for the control of bacteri al

I nfections. 9. Use of conpounds according to Claims | to 4 in the

production of nedinéathelnmanﬂdaeutlcaﬂfjeahtlhmhysdmm@taﬁd atiacddhncand and dio
according to C ai eﬁ’jgl Anti bacterjal conpositions containing
conpounds accor di Eg % b plkaline earth metal, sxlver and guanidinium salts of the

underlying carboxylic acids.

Diasteromerically pure and enantiomerically pure compounds according to
Claims 1 to 3.

Process for the preparation of compounds of the formula (I) according to

Claims 1 to 4, characterized in that compounds of the formula (II)

Y-Q : (ID),
in which
Q “has the meaning indicated above and
Y represents halogen, in particular fluorine or chlorine,

are reacted with compounds of the formula (III)

B

@:)NH () ,
R

in which
B and R°® have the meanings indicated above,

if appropriate in the presence of acid scavengers and, if appropriate, protective
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10.
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groups present are removed.

6. Racemic, diastereomerically pure and enantiomerically pure compounds from

the group consisting of

l,2,3,7a-tetrahydro-isoindol-3a—ylamine.
4-methyl-1,2,3,7a-tetrahydro-isoindol-3a-ylamine,
S-methyl-1,2,3 ,7a-tetrahydro-isoiri&ol-sa-ylam;ne,
6-methyl-1,2,3,7a-tetrahydro-isoindol-3a-vlamine,
7-methyl-1,2,3 .7a-tet1jahydro-isoindol-3a-ylamine,
3a-methylamino-1,2,3,7a-tetrahydro-isoindole,
3a-dimethylamino-1 2.3 ,7#—tetrahydro—isoindole,
3a-tert-butoxycarbonylamino- 1,2,3,7a-tetrahydro-isoindole,
3a-aminomethyl-1,2,3,7a-tetrahydro-isoindole,
3a-methylaminomethyl-1,2,3 ,7a-tetrahydro-isoindole,
3a-dimethylaminomethyl-1,2,3 7a-tetrahydro-1somdole
3a-hydroxy-1,2,3 »7a-tetrahydro-isoindole,
3a-hydroxymethyl-1,2,3 .7a-tetrahydro-isoindole.

Compounds according to Claims [ to 4 for the control of diseases.
Compounds according to Claims 1 to 4 for the control of bacterial infections.

Use of compounds according to Claims | to 4 in the producuon of
medicaments.

Medicaments containing the compounds according to Claims 1 to 4.

1

Antibacterial compositions containing compounds according to Claims | to 4.



