-1 - The present invention relates to new 7-ami no-1-
cyclopnopyl 6, 8-di hal ogeno- 1, 4-di hydr o- 4- oxo- 3- qui nol i ne- carboxylic acids,
proecess for their preparation and ant] -~ bacteri al agents containing them 5
Qui nol onecar boxyl i ¢ acids having an antibacterial activity are known from
EB~#A; 049, 355, US- A-4, 398,029 and GB- A-2, 057, 440. Al though EP-A-049, 355, in
p ‘cul ar, descrjbes qU|noIonecarboxyI|c aC|ds whi ch are hlghly active,
i ncreases in the BREiRFEYRF nEIVRRTIof 1 diafhf ifs N Td@mit®-Tsi red. The

geﬁlg anhﬂpcﬂoﬁ&@ﬁﬁD*@p&*dﬁhi%db&&ﬂimkﬂK&ihﬁﬁrﬁ]4foxo ﬁ qu1nolHne— 5

i hydr o- n car bo acids of the formila ave been
found, O fg%gf’?ﬁg% givé:? ffl;'F%er(ér/#an [eﬁ' e(ﬂ?rafn%eai edfitdal or
differentba¢tpre%bn!gtﬂﬂin¢¢nﬁiﬂnTﬂguﬁhqna "but cannot both be fluorine, and .

[err] gnd [err], ﬁ@ﬂﬁafﬁﬂealﬁﬁbiﬁF%J“JJ(KF”E&V1 L %Qttbacter1al“h'Ch they
are bonded, whi ch can contain in

forn1a 5- nber ed heteraqc cI|c ring
addi ti on, a%S‘Y?ﬁﬁ %%ﬁﬁﬁﬂ°"ﬁfﬁf?ﬂ(ﬁﬁi&nn «iﬁ%?[ﬂﬁﬂﬂ 4o98,02%2md or [err]
and whi cheeam-2p05 Dea0 y bumumumﬂ-m-msclssm,substuatmtﬁdu% or

L1 subst 1§ ool LF E AT AURIR % Lride LA Ay s STl Qe

cycl ohexy eac y nono 1§t 0%
tr|substltm&%ﬁﬂigﬁ(ﬂﬂ(ﬁﬂ?ﬁ?cﬁianﬂQi?niﬁ(ﬂhﬂk?\ﬁnmﬂqﬂn1smhenyh diey-dr oxyl ,
met hoyxy, dereyl oxy, 30 nitro or piperidino, 2-thienyl, hydroxyl,
alggxy having 1 t#hé;éég- kagégn% éygﬂy%ropythyl%nhQ%a&%gén%%10%{ EP-E

dihydro—k—oxo-S-qu1nql1necarboxyl1c acids of the formula
(1) have been found,

y (1)

15 in which .

X1 and XZ, which can be identical or different,
represent chlorine or fluorine, but cannot both
be fluorine, and
R1 and Rz, together with the nitrogen atom to

20 which they are bonded, form a 5- or 6-membered

heterocyclic ring which can contain in addition,

as ring member, the atoms or groups -0~, -S$-, -$0-,
~§0.,~- )N-R3 or—-co-&-ks and which can

z [ 4
optionally be monosubstituted, disubstituted
25 . or trisubstituted on the carbon atoms by c1—

c,-alkyl, phenyt or cyclbhexyy, each of which
is optionally monosubstituted, disubstituted
or trisubstituted by chlorine, fluorine, bromine,
methyl, phenyl, hydroxyl, methoxy, benzyloxy,
30 ' nitro or pjberidino, 2-thienyl, hydroxyl, alkoxy
- having 1 to 3 carbon atoms, amino, methylaminq
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"2 - or ethylam no, [err] representing hydrogen, a branched or unbranched g
alkyl al kenyl or al kynyl group having 1 to 6 car- bon atons, and which cang"
optloﬁally be substituted by 5 _ ,0ne or two hydroxyl, alkoxy, -
al'kyl ami no or dial kyl - ami no groups havifig'1 to 3 carbon atons for an :
al kykl radical, the cyano group, or the al koxycar- bonyl group having 1 to :

qg:yrbon atons in theraleahelaminogty, a phenylalkyl group which is optlon- §
1 ;

- ally sulystitut in.the radi cal and ha rbon :
atons in the allphatﬁc §5Pé§3f"t16ﬂehp 58 ? r afhi REEN a%?% {h)ﬁ%&
monosubstituted or diadklydt,i abkedybyohydtbxpyi me@hmxwavcmdoTlhe &wcar-

fluorine, or an oxoalplgyl &@ggcag gayhmghup 5 ?t% Ly b £ Pae &d ,
furthernore denoting a radlca Lgrr ? err al4?F2$é?fesent|ng L

hydrogen, 3strai ght - cR8®n°8r tHPa &Héﬂ“éiky?tm’l‘th #eky Wan ine e&rdiat kot loms
and is optionally sulastinougedupy Raoing $ubst3te®rben 2dtoms for anfromthe
group conprising am I bo ng.l.to 3 ¢ rbon fons in the

al kyl noi ety, carboxg(ekg’il Ié?é)(ggl[ﬁageuﬁ p Xé% YR Do & ?ﬁ?t O ?ogen ,
such as chlorine, anné GFOPPub¢Vh69 brt¢e®re%%hn¢rﬂﬁqn$«ﬁ@r¢mw|ng 1to 4

carbon atoms, 25 aLcohoLaﬁbm@cy;:\I kyﬁm;@awy@@#&%mm heyidie dodo 5 ;
car bon at ne in the alk resentin ailral ght - chaln or :

re
branched & kyl havi n@"ﬁt 5ggsﬁé¥'65ﬁdaf%n%h£a?ﬂf’i¥l'ew W ettt as4s, _
utilisabl e hydrates, tackdcadbon &fohs$ ofin SEhé Sal tptkat ic med bdty Al kKphere- earth;
mesad and guani - di nauglsa%%amwsmaﬁe 4 et Al P9 cir?&itms@\c“ééééydr Thusi
they are suitable as attive conpounds for | nar
veterinary medicine dr'%bﬁhémtl?%gbxr@aﬁmlofMQtWXorchWtﬂﬂer@py or

S VRN £ et e

prevention fluorine, or an oxoalkyl radical having up to 6
15 carbon atoms, furthermore denoting a redical COR4,
CN or SO,R7,

) ' . R‘Irepresenting hydrogen, straight-chain or
branched atkyl which has 1 to 4 carbon atoms and
is optionally substituted by 1 or 2 substituents

20 from the group comprising amino, alkoxycarbonyl f
having 1 to 3 carbon atoms in the alkyl moiety, :
carboxyl or alkoxy having 1 to 3 carboh atéms, or
hatogen such as chlorine, bromine or fluorine, or
representing alkoxy having 1 to 4 carbon atoms,

25 amino, alkylamino or dialkylamino having 1 to 5

' carbon atoms in the alkyl moiety,. and

_RS representing straight-chain or branched alkyl
hav1ng 1 to 3 carbon atoms,
and the1r pharmaceut1cally utilisable hydrates, acid addi-
30 tion salts, alkali metal, aLkaL1ne earth metal and guani-

dinium salts, which have high antibacterial activity. ;
Thus they are suitable as active compounds for
human and veterinary medicine, veterinary medicine also |
“including treatment of fish for the therapy or prevention
35 of bacterial infections.
' Preferred compounds of the formula (I) are those §

in which




f?{ bacterial infections. Preferred compounds of the fornula (1) are

t’hose i;n which - 3 - [err] and [err], which can be identical or
different, represent chlorine or fluorine, but cannot both be fluorine, and

[efr] and [err], together with the nitgogen atom5 to which they
we~ponded, can forma 5- or 6- nmenbered heterocyclic ring which can
inin addltlon as rlgg nmenber, the atons or groups -0-, [err] , and
whi'ch can optlonaIMy fae dmX osuhﬁthtuhedber1dé5ubsattmted1bﬁeﬂ£ht,
the ‘carbon atons by el | K¥ior§ e ny Lebnds ppgﬁogglly
nmonosubstit.uted or 3%235%F?t5t£8r N F ¥YL°rPQFﬁoé?ﬁ2 @?%n1ne met hyl ,
phenyl, hydroxyl, ﬁ%ﬂﬁ@ﬂ?eébéﬁéyloxy nitro or piperidino, 2-thienyl, '
BydrOEyl, anlng 15ah gndlk ’ @bFEehbglamtmOEnéeﬁitf@@éegﬁﬂamnglhydrzgen a
ranche unbr anghed a al keny] or nyl cgroup havi ng to 4 car-
bon atofs, which c&f 8B §PF§ BEestne ???atéﬂ b§o R %ydroxyl
groups, or a phenasgmbeaddchetePdcyclic ringawhdxbat &yl comtid tml imavi ng up
to 5 carbon atons, ,443R9ohEPRESER b“ﬂeﬁﬁéﬁd'Pﬁé I@é&l oieéFJ%ﬁ§“Dél“9
hydrogen, strai ght-chain of branc ng car bon at ohs a,
| koxy having 1 to 3Scar 68RzaroMsR ™ aff not aﬂk%lan?%ﬁ %ﬂ o af %Y1 - 25
amno having 1 to 3anbBGML§tBHmeﬂOSUBsﬁhkaeﬂDbﬁtU1sGEEiicwfad|Un

preferygd conpounds of (LNEhOLERRE b)) c FLELLDPRFL! Nl Shexyt,
v

phenyl which is optionally monosubstituted or
disubstituted by chlorine, fluorine, bromine,
methyl, phenyl, hydroxyl, methoxy, benzyloxy,
nitro or piperidino, Z-thienxL, hydroxyl, amino
. 15 o or methylamino, ¢
. R3
alkyl, alkenyl or alkynyl group having 1 to & car-

representing hydrogen, a branched or unbranched

bon atoms, which can optionally be substituted by

one or two hydroxyl groups, or a phenacyl radical,
20 an oxoalkyl radical having up to 5 carbon atoms,

azd representing a radical COR4,

R

alkyl having 1 to 3 carbon atoms, alkoxy having

denoting hydrogen, straight-chain or branched

1 to 3 carbon atoms, amino, atkylamino or dialkyl-

amino having 1 to 3 carbon atoms in the alkyl

moiety.

Particularly preferred compounds of the formula
(1) are those
in which
30 X
represent chlorine or fluorine, but cannot both be

1 and Xz, which can be identical or different,

fluorine, and .

R1 and RZ, together with the nitrogen atom to

which they are bonded, can form a 5- or 6-membered
3s heterocyclic ring which can contain in addition,

as ring member, an oxygen atoh or the groups N--R3

or -CO-I’I-—R3 and which can optionally be




30 - ' [err] and [err], which can be identical or different, A
represent chl orine or quorrne but cannpt_both be fluorine, and [err] and§. .
[err] together with the nitrogen atomtd Which they are bonded, can form &
5->or 6-nenbered 35 het erocyclic ring which can contain in
addition, as ring mmﬁgub§@196i/93no@t@m|%séh@u%@“&? MR Ard 1] and

can optionally b - nmonsubstituted or disubstituted on the

H=1On at oms by [errPtQPRyPY Eycfbﬁ%k§wl'pﬁéﬁ&?hﬁﬁﬁkkl9@§Qﬂh ‘ghah y

.
substituted by . chlorhaeopthuoatne,smbihytutamanylchmwdrmxylfLu&ﬁhmxy

benzyl oxy, 5 ' Ory
representing hydrogeﬂth B(aﬁ ﬁeép ﬁﬂ&ﬁ é%fﬁagﬁ grou é?ﬁ#%y i"g 1 to 3
carbon at 8ns whi ch cantoptponaﬁP9Fbé‘mesth!nQﬂv&n&KHhYQROKXM> hydr oxyl

groups, or a phenaCYksrQGbFQEen@ﬂnexﬁﬁa %fﬁadﬁcﬁéaﬂéhed or unbrdlHyW Up
to 4 carbon atons and radrcal

enotin drogen, or al kyl
havi ng one or two caPb&X!aBbREP *th;:l% LRSS e%?f'??jgrﬂjé/ g"’ WP SAhounds
of the formula (1) abetebhal ngdbmhembsh\‘etdte:g'cﬁppawydr 7t=¢m|tqgiam)eyl.15

1, 4-di‘hydro- 4- oxo- 3- gyj, gp' | nsrasberﬁrrfsyecrsi&,f; fy [R5y @ (dddc ferr]|

[err] err]and ave abovgnent i oned
meani ng, 18nd 20 haV‘"pePP]t°rép?%§%ﬁﬂs’ﬁ%@imﬁﬂé iﬂ%ﬁQ#%ﬁﬂ Qﬁﬂ(wrne or | |

fluorine, are reacteg “MEho€$h§eﬁy@?o§@ﬁ éPraut A (HdvIng one or two
W, carbon atoms. .
It has alsoc been found that the compounds of the
formula (I) are obtained when the 1-cyclopropyl-7-halogeno-
15 1,4-dihydro=-4~oxo-3-quinolinecarboxylic acids of the for-

mula (II) ‘ ‘
- 1 °
X cooH ¥
\ 3
x4
X ‘é; (1m)
in which
-x1 and XZ have the abovementioned meaning, end t
20 x> represents halogen, preferably chlorine or :

fluorine,

are reacted with amines of the formula (III)

nls;\
- NR
| - (111)
in which o | o
- 25 R1 and RZ have the abovementioned meaning,

where appropriate . in the presence of acid-binding agents

(method A). _
Compounds according to the invention, of the for-

mula (I), can also be obtained by reacting a




J . [err] [err] (I11) in which 25 [err] and [err]
7avé t he abovenenti oned neani ng, where appropriate in the presence of
ackd blndlng agents (nmethod A). Conpounds according to the invention, of
the for- nmula (1), can also be obtained by reacting a

£ - pi perazinyl ) - 3- qui nol onecar boxyli ¢ acid of the formula (1V) [err] 55
| in which [err] and [err] have the abovenentioned neani ng, and the
pi per azi ny|7-r(6‘ld4ﬁ%|er(‘a€tﬂntﬁ)mZ'lQ%l’lh%TlbEHEQF‘onk@U@SEHUt 6¢ Qﬁet £brphphi tuted
on the cargq@ atons by [err hi enyl or optionally
substitute chohexyl or phenyl, A_th -ngds of the fornmula (V) 3
[err] (V) in which [err] has the
abovenenti oned nmeani ng but cannge=be en and X denotes fluorine,
chlorine, bronine, iodine, hydB¥x Oxy, ethoxy, phenoxy or
4-nitrc§phen- oxy, 20 where appropri a n t he presenc&I¥}? acid- bi nding
agents (metipo@pB)e.h Conmpounds accordi ng tée=% he invention, of the for- nula

(1), are-also obtagﬁ?? gﬁnﬁﬂéfgthghggggémgxt;one ukgga1LoPecarboxyI|c

acid of the formul
and the piperazinyl radical can be monosubstituted,

disubstituted or trisubstituted on the carbon

‘ 10 atoms by Cq-C4-alkyl, 2-thienyl or optionatly
had substituted cycitohexyl or phenytl, <
with compounds of the formula (V)
' ROX (V)
in which ' _
15 o R3 has the abovementioned meaning but caanof be

hydrogen, and _
X denotes fluorine, chlorine, bromine, iodine,
hydroxyl, acyloxy, ethoky, phenoxy 6r 4~nitrophen-
oxy, _ .
20 where appropriate in the presence of acid-binding agents
(method B). _
. Compounds according to the invention, of the for-
mula (I), are also obtained when a 7-(1-piperazinyl)~3-quino-
Lonecarboxyljc acid of the formula (IV), in which the

piperazinyl radical can be monosubstituted, disubstituted
or trisubstituted on the carbon atoms by c1-c4-alkyL,
2~thienyl or optionally substituted cyclohexyl or phenyl,
is reacted with Michael acceptors of the formula (VI)

B-CH=CH, _ (VD)
30 in which : _
B represents CN, CO—R6 qr COOR7,
R6 representing methyt or ethyl, and

R? representing methyl, ethyl, n~ or i-propyl,
(method C). : |
35 When, in the reaction by method A, 2-methylpiper-
az1ne and é6~chloro-1-cyclopropyl-7,8~- dfouoro 1,4-dihydro-
4-0x0-3- ~quinol inecarboxylic acid are used as start1ng




25 . piperazinyl radical can be nonosubstituted, disubstituted or

tri'substituted on the carbon atons by-[err] al kyl, 2-thienyl or_optionalj
substi*ftuted cycl ohexyl or phenyl, is reacted with Mchael acceptors of the
formula (M) [err] - V) 30 in which 6 7B § -

represents CN, [err] or COOR, R6 representing nethyl or ethyl, and 7 R}
¥epyesenting nethyl, ethyl, n- or i-propyl, (nmethod C). 35 When,

i".he rea@at@ni Bys Pethenl the 2 otidy/ Idf e radictSodN@an be represented [

6-ch|oro-1sggFL9pr

ggﬁgkgﬁ' & i 4 vor o- 1, 4-di hydro-

!
4- oxo- 3- qui I et ylic aclid are used as starting =~ - 6 - materials!
then the course of the reaction can be represented by the equation bel ow
[err] [err] Wen, int nmet hod B, etkyl i odgde ¢oomnd

6-chl oro- 1- cygy OPRRPYL- O- -di h - 0XO0- /-

(1- pi perazi nyl -quino#i xylic acrd are ufe rting materi al s,

t hen the cour of the Teacgi op can be represen y $hd equation below: O
[err] [err] [efrd 10 J/\hen, for exanpl €g.n the ction of (1V)
with (V) by nethod B, 6-chl o0=2-cycl opropyl -8-fl tdro- 1, 4- di hydr o- -

7- (3- et hyl - 1- pi per azi nyl ) - 4- oxo- 3- qui nol i necarboxylic acid and formc
acetic anhydride ajfedlserh ahei@ddtiBnCeYPARADd BNERthhe Geudrige of the |
reactlog Cgﬁht§1£§¥g;§¥3}§¥1J§§;Jyal-8*fLuprq-1,4-dihydro~4-oxo—7-
o (1-piperazinyl)-3-quinolinecarboxylic acid are used as
starting materials,'then the course of the reaction can be

represented by the equation below:

- o
. Q COOH |

| d
. cl1 “

| /S _
Cafisl + F — cz“s"O ,.A x K1

COOH

10 " When, for example in the reaction of (IV) with (V)
by method.B, 6-chloro-1-cyclopropyt-8-fluoro-1,4-dihydro-
7-(3-methyl-1-piperaz{nyl)-4-oxo-3-quinolinecarboxylic acid
and formic acetic anhydride are used as starting compounds,

' then the course of the reacfjon can be represented by the

equation below:

. o ' 3
a-cio _ Cl. A, ~COOH — | cQl P. ocs#
CE;-c8 T em{ WY | | 'u-co-uDl o
Al | c A |

CH, — 3

When, for examﬁle by method C, 6-chloro~1-cyclo-
propyl—B-fLuor0e1,44dihydro-4-oxo-7-(1-piperazinyl)-3-
quinolineéarboxylic_acid and methyl vinyl ketone are used

20 as starting compounds, then the course of the reaction can

be represented by the equation below:




T Oon Delow [err] lerr] | err] Vﬁen, Tor exanpie.by nmet hod C, R

or o- 1-cycl o- propyl -8-fluoro-1, 4-di hydro-4- oxo-7-(1- pi perazi nyl) - 3-

ol i necarboxylic acid and nethyl vinyl ketone are used 20 as starting
ounds, then the course of the reaction can be represented by the

tion bel ow - 7 - [Jerr] [err] The

xycl opropyl -6, 7, 8-tri hal ogeno-1, 4- dlhydro 4- 0x0- 3-qui nol i necar boxylLic
acisds of the for mul a (I'l) which can be used as starting materials by method
' can be pre- pared in accordance with the follow ng reaction schene: [err]
brr] [err] x2 [err] [err] O [err] [err] [err] [err] - 8 - According to
I's, diethyL nalonatep(2) is acylated with the approprlate benzoyl

t
ffuoride or aotdori 't.‘bdl-he presence of magnesi umethylate, go give
the aroyl - 2 COOH
; AN + CH,COCH=CH, —» L]
\—/ F cH T\ F é
_ 3C0632C32N N
_ The 1-cyclopropyl-6,7,8- tr1halogeno 1,4-dihydro-4-
N oxo-3- qu1noL1necarboxyL1c acids of the formula (II) which
‘can be used as starting materials by method A can be pre-
pared in accordance with the following reaction scheme:

1 | : COOC.H y
X;JE:I:CO . c§: 275 Mg (OEt),
XY °r \cooczns
x2 | .
X"P or C1 (2)
(o)
COOC.H : " :
- 2%s 1
-CH X -CH,CO0C.H 3
Ncooc.H, —2 2 275
TS XA~
x2
(3) (4)

"m E-g;cooczns c~ g-C0OC, By
o i &czas y > K ——)

(6)




malontc ester (3) (Organicum. 3rd edition, 1964, page 438). 5 B
partlal hydrol ysi s and decar boxylati on of (3) in agueous nedi um usi ng 2
‘catal ytic anounts of sul phuric acid or @ tol | uenesuphoni c acid, the ethyl g .
ar.oyl acetate (4) is obtained in good yield, and this is converted W th tr|-
ethyl orthof ormat &/ acetic anhydride into ethyl 2-(2,3,4,5- 10

@ahal ogenobenzoy |Ac-c3 rat i« ytac ril iat,e di®thyTheateaattieo 20f i65pcyil blhed

opropy! a/iyie dne %pPHopia tU Hendy Ll @1 u%1d§m| e,chn%frhnbe@q\chhﬂ“ de, |
al cohol, chlaroform cyclohexane or toluene sli “exot hermifc

reaction, tdRh@rESENCE) 9t MAGnesiiame ethyLats, to give t?He369¥¥|sat|on
reacti on (6matonA)c esterar(3iledorgatn iicamd Bedpeddttioa,r 4066, ObagboﬂBsﬁo to

[err], preferably 8 0 uent.s I oxane,
di - neth Su|phOXI%g %N}ﬁéthyWﬁnyngdSng"dggfﬁﬁ5ﬁgﬁé gﬁé 30?39
nethylphospmnwaﬂuﬂquﬁam&msu@nds1pseﬁ@¢abwy1CNaN0@nn§thjlsutghnantdQCId

Sui tabl e acig- @Jyﬁlwgn%Q%Q%%oEQQ %QH% rQﬂGtbQﬂyit%Po?i%cQQB@SSkHU‘1s
tert.-butanolate, butyll i um pheny gnhesi um brom de,

sodi um met hyltkadn e?odl"ur%q?fdr’l‘&éd'23"§o&hdﬁ1 d® sepyestemh ¥itBohhis and,
particul arl ye tiyaf eraidlof o rmpat@agsicemnier anagidaide] Jatbdethylt 2642 ,864,5-
adva”taQ%P“%e&?a%%%o%%n%%%%i% Qb % TRl g Qﬁy?gﬁg (59 ?L?erXQF?L S'S Of
(7) carried ( nder °B conditions lea

t he 1-cycl o@folyL- @1xh8£vm¢naregehem1n4 dhhydselneoxosgchses. for ex-
qU“90|'necaﬁh@K¥||%eQG&¢%n@|EhloThGebe@IQbhoha|hﬂ@%rﬁ*ﬁrH§egya§oﬁE§EHbng
materials for this hesi s route repare

S5cdi chi or G2 AL UeTGABHEm2 0PI o FLBNGLY, BEPFRRERAGI AESSH 98, §90ED8
nbar ; [err]de=1te5148)eandd5a¢bl66012,3 4-trifluoro- 20 - benzoyl fluoridg
(boi | ngspoi Nt 68-[ gg] | c7RUTRa% oherebTeto’ €4) LS, 0Ph g, pygher by

heatlng tetrachloroben o
out in @ temperature range of about 60 to 300 c,

preferably 80 to 180°%c.
The diluents which can be used are dioxane, di-

b}

methyl sulphoxide, N- methylpyrrolidone, sulpholane, hexa-
20 methylphosphor1c trisamide and, preferably, N,N-dimethyl-
formamide. _
Suitable acid-binding agents for this reaction step

are'potéssium tert.-butanolate, butyllithium, Lithiumphenyl,
phenyl magnesium bromide, sodium methylate, sodium hydride,.
sodium or potassium carbonate and, particularly preferably,

potassium or sodium fluoride. It can be advantageous to ’
use an excess of 10 mol-%X of base.

' The ester hydrolysis of (7) carried out in the Last
step under basic or acid conditions Leads to the
1-cyclopropyl-6,7,8- tr1halogeno 1,4~ dwhydro 4-o0x0~-3-

30 qu1noL1necarboxyl1c acids (II).

The benzoyl halides (1) used as starting materials
for this synthesis route are prepared as follows:
3,5-dichloro-2,4~difluorobenzoyl fluoride (boiling point

35 97°/20 mbar; n2° = 1.5148) and 5-chloro-2,3,4~trifluoro-
benzoyl fLuor1de (boiting point 68-70°¢/20 mbar; ngo =

1.4764) are obtained together by heating tetrachlorobenzoyl




chloride with potaSS|un1quor|de I n sul phol ane at el evated
eratures: co-cl [err] The chlorination of 2,4,5-trifLuorobenzoic acid
chloro- 5 sul phonic acid | eads to 3-chloro-2,4,5-trifluorobenzoic acid
1 ch is reacted as the crude product with thlonyl chloride to give

ichl oro-2,4,5-trifluorobenzoyl chloridé (boiling point [err]/18 nbar;
[ :15164) a 10 The amines (I11) used as starting

At erials arg kno an be obtaingd b rocesse own fromthe litera--
re [U.S. Pat% ”V\%pe‘fﬂtr AT WM 6l 4ol de "’Iv@d' 3&"’26,‘ P1ey3ted33) .
omthe 2;%%@&3¢E&¢&9mes the corres- pondlng 2- cycl ohexyl pi perazi nes are
bt ai ned by catal ytic 15 hydrogenation; for exanple: 2-cycl ohexyl pi perazi ne
ax- like, nelting point 71-[err]). Exanples which may be nentioned are:
or phol i ne, pi peridine, thionnrpholine, pyrrolidine, piperazine,
L met hyl pi perazine, N-ethylpiper- azine, N(2- hydr oxyet hyl ) pi per azi ne,

f or nyl pi per azj ne, t hyl pi per azi 2cgipret hyl pi perazi ne, cis- and
yans- 2,5-di ' azi ne,
- et hyl pi per azi
I sobut yl pi pe | 42, 2-pi perazi none, 1-
t et hyl - 2- pi perazi none, 2-cycl ohexyl -
phenyl pi perazi ne, 2-(4-chl orophenyl) pi perazi ne
(4-fluorophenyl) pi perazine, 2-(4- bronnphenyl)piperazine

- et hyl | h
et hgxy R R o £ 2 2 A RUB BRGNS, 5319 5o ghiggo-
(4- hydrio xmieprbﬂﬂ)m (e igh jUea ds t(043r1'|=thrl®mv€r2yl4)r5 trifluorobenzoic 5

acid which is reacted as the crude product with thionyl

2- pi peFazi
pi per azi ne;

chloride to give 3-chloro-2,4,5- tr1fLuorobenzoyL chloride

(boiling point 94°C/18 mbar; n2° = 1.5164):

Q00K

PO e

a1 a

10 : The amines (IIl) used as starting materials are
known or can be obtained by processes known from the Litera-
ture [U.S. Patent Sﬁecification 4,166, 180,'J. Med. Chen.

26, 1116 (1983). From the 2- arylp1peraz1nes, the corres-
ponding 2-cyclohexylpiperazines are obta1ned by catalyt1c

15 thydrogenation; for example: 2-cyclohexylpiperazine (wax-
Like, melting point 71-73%C). . Examples which may be
mentioned are: morpholine, piperidine, thiomorpholine,

pyﬁrolidine, piperazine, N-methylpiperazine, N-ethylpiper-
azine, N-(2-hydroxyethyl)piperazine, N-formylpiperazine,

20 2-methylpiperazine, 1,2~dimethylpiperazine, cis- and trans-
Z,S-dimethylpipérazine, cis- and trans-2,6-dimethylpiper-
azine, 2-ethylpiperazine, 2-propylpiperazine, 2-isopropyl-
piperazine, 2-isobutylpiperazine, 2-piperazinone, 1-methyl-
2-piperazinone, 1-ethyl-2-piperazinone, 2-cyclohexyl-




pi'petazi ne, 2-(3-nitrophenyl)piperazine, 2-(4-piperidino-
phenyl ) pi perazi ne, 2-(3,4-di net hoxyphghyl ) pi perazi ne, 2-
(3,4,5-trinmethoxyphenyl) pi perazi ne, 2-1(3, 4-di net hoxy-6- nethyl) pi perazi
-(2-thienyl)pi perazine and 3-am no- 10 pyrrolidine. 3

- .he corra@aadswﬁe;hz ﬁnéﬁylﬂxéé@aa\k}u&h za-r@.-tmcbmr&tmtm@ermtz% al :

e 2 R LB Ak Oy [TV i Er AT e o AN S an e P R B A
chlori de 25(43mayty brhenpb)d i péit o7 i nie, %MMMmﬁﬂa@rur@e[smp;op |
br omi de, 'zDRQDMLthQQfHEenpcbwtaé £¥FH@CKE d g B2 y PGy 199G pelput V!

chl ori de, n-pent orid 3- et hyl but yl chlo-_ride, n-hexyl hrom de, ?
formc éce?Fé“&nh?ﬁFﬁﬁ@ydé%é¥?%9%%ﬁl T?%ﬁ?z1ﬂ?ﬂﬂ§ﬂﬁﬁfﬂ%ﬂﬁﬂhﬂﬁﬂ¥ Jacetyl
Ehl ori de, ﬁhb@i‘ﬁuae aeezydzmdfuhﬂrembel.)mlinﬂﬂaow,etw(kwlnrn1cuano-_
ronoacet yl ut.vr | Qrd ds .
4-chl orobuf’wwléﬁl BFraé""Fs %‘tzy)rél)IR dﬁ‘o"pc% 'yyzf‘) pregpahér?)/el’ ezst er of
N-(tert.-bt&Bekys- canbanyb)ygmwh@1merrﬁ4vrtﬂoheaTy<|3,e%st@mectrth(-téeTt
butoxycafbmexh}mgp@ba haeneﬁ U 20PN L RSt i ol 3-amino-
(tert.-butoxycarbqg | euci ne, 4-nitrophenyl ester
2 of hﬂ@tePY"Bthi?Earbonyl) L-val i ne, 3-nethoxypropionyl chloride, neghyl .
chl orocarbonate, etrhgl cohpountardpnaie, fdbnb.tﬂg/l(\chluarmlardmnatsed @diset hy

b t
g?%efﬂal? §8¥?ggﬁ§amgp%9‘%P aﬂégnﬁn¥Lane§Hﬁgﬂ' ﬁﬁgr e, et?aﬁesu
phonyl| chlbnoded prapanetuybuigﬂnﬂﬁu mﬁﬂhxh(h?QﬂﬁPﬁxNQﬁRYQMﬂQf dehe
conpounds thhebﬁeﬁwéa é%/nl.,tu) M&hamn MWWLdlm&osme i nvent

are known nme t|o ed are: acrylonitrile, -
B ARk esran o B B MOt SIS AT S aer N ot
(1) by nbthaddévl$-propyefEGdﬁﬂgg(nﬁbutyi(hnomide}(hﬁhunwlshnduun;

diethyl sy DRQ¥) Ecn Lo P 4L 10 -0e d 6F 00 (85 + X TR W AR oL 5

ride, n-hexyl bromide, formic acetic anhydride, acetic

T

I on
I
th

anhydride, propionic anhydride, acetyl chloride, chloro-
20 acetyl chloride, dichldroacetyl chloride, bromoadetyl
bromide, butyryl chloride, 4-chlorobutyryl chloride, iso-
butyryl chloride, 4-nitrophenyl ester of N~(tert.-butoxy~-
carbonyl)-glycine, 4-nitrophen9[ ester of N-(tert.-
_ butoxycarbonyl)-L~alanine, 4-nitrophenyl ester of N-
W 25 (tert.-butoxycarbonyl)-L- leuc1ne, 4-nitrophenyl ester
(:) of N-(tert.-butoxycarbonyl)- L val1ne, 3- methoxyprop1onyL
b chloride, methyl chloracarbonate, ethyl chlorocarbonate,
n-butyl chlorocarbonate, diethyl carbonate, cyanogen
chloride, diphenyl carbonate, cyanogen bromide, dimethyl(-
30 carbamoyl chloride, methanesulphonyl chloride, ethanesul-
phonyl chloride, propane-1-sulphonyl chloride and formic

acid. .
The compounds of the formula (VII) which can be
used a;cording to the invention are known. Examples which
35 may be mentioned are: acrylonitrile, methyL vinyl ketone,
methyl acrylate and ethyl acrylate. '
The reaction of (II) with (III) by method A is

i




e, sul phol ane, water, an al cohol, such as nethanol, ethanol,

ar‘opanol , isopropanol or glycol nonenethyl ether, 5 or pyridine. It is

)al |y possible to use mxtures of these solvents. Al custonary inorganic
organlc aci d-bi nding agents can hg used as the acid-binding agent.

h  pre- ferably include the alkali netal hydroxides, alkali metal 10

é ates, organic am nes and am dines. The follow ng may be
'peCIflcxﬂnﬁeﬁéﬁzﬁuynuaiﬁﬂhdxuumg1mahtuambah&ysauhtasabhﬁethptesbyLan1ne

L 4-d 2 ({QABCP dec- 7-en

60 o EELRL A 30T e, v B R 801 PR Bl 35 kPRS- an Do
yari ed mﬁtanTﬂQ»r&ﬂkﬂhqkiqpﬂmumseWang@ allgofjehgr abcht ke peobesstis carried

out bet weedy WYL, LA Yh AL, nswperfo%%*akyobetg SRonbHek Ry L] etma?

3]

reaction can be carrled out, under at nospheric %8 pressure as well a$§ under
elevatetd Redfidingy déhéﬁa@quﬁﬁlﬂspeéﬁﬂpéa 68t“ﬁﬁd@ﬂ*5Fé§§uPés bet ween

about 1 anghesd®uto heh tzar preferably between 1 and 10 bar. \Wen carrying
ut the process a rdi vent.i o 1tg.15 Ie f.erably 1 to

E nol es, of the ZEﬁghgﬁéﬂfF%I §P§Q %n gpd °r8fE "6t Ea?B ?IE Sacid (rn.
he reactiagenifs (dan AMtq$%Qnﬁsl§hpr@ﬁeﬂabhydoalrﬁsdﬂ6ut Theaedpraent such

AS d'nEtr“@eﬁ%ﬂﬂ¥“¥ﬂé¥bdénﬂ3@aQQkaN1Nm@kGQthyhPQQWBQEdeaLkaL1 metal
hexane ydéﬁ S horlc trisami de, ,sul phol.ane, water, an alcohol, such as

rethan ?ﬁ)°ﬁ¥aﬂﬂépéﬂdpesl§8§réﬂéﬁdFe6r gF980F°ﬂEﬂ8ﬁﬁ9hyl et her,
br pyruchrnaylﬁe|§penmﬂﬂdqatpomamhhenhﬂ @asecbelingupestotul hesg dulivents. Al l
cust.omary 9 r:gani.q geli i.ndi bs t he
ot o b il ok e B ARG 9,30 TaBDRLBESTEF 2380 e TBRRED)
hydroxude§,&ﬁdaﬂaahngﬂlO&épboﬁdpegecoﬁganﬁc<aﬁﬂhe9raaucanﬁdanege The
&ollomnng(qﬁm)be specifically nentioned as being particularly

- 15 The reaction temperatures can be varied within a
i relatively wide range. In general, the process is carried
; out between about 20 and 200°c, preferably between 80 and
180%.

The reaction can be carried out under atmospheric
20 pressure as well as under elevated pressure. In general,
it is carried out under pressures between about 1 and
about 100 bar, preferably between 1 and 10 bar.

_ When carrying out the process according to the
invention, 1 to 15 moles, preferably 1 to 6 moles, of the
amine (III) are used for 1 mole of carboxylic acid (II).

The reaction of (IV) with (V) is preferably carried
out in a diluent such as dimethyl sulphoxide, dioxane,
N,N~dimethylformamide, hexamethylphosphoric trisamide,
sulpholane, water, an alcohol, such as methanol, ethanol,
n-propanol, isopropanol or glycol monomethyt ether, or
pyridine. It is equatly possible to use mixtures of these
diluents.

A O S . S
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e e T ey

ALL customary inorganic and organic acid-binding
agénts can be used as the acid-binding agent. These pre-
35 ferably include the alkali metal hydroxides, alkali metal
carbonates, organic amines and amidines. The following
may be specifically mentioned as being particularly




.12 -.suitable: trlethyl;am ne, .1, 4-di azabi cycl o[ 2. 2. 2] oct ane (DABCI»f 4
1 -8- dlazablcyclo[5 4. 0]undec 7-ene (DBU). The reaction tenperatures carfg
varied within a relatively w de ranget2 |- general, the process is carril
out between about 20 and about [err], preferably betmeen 40 and [err].
reaction can be carried out under atnospheric pressure as welLL as under§
ggggvated psessabbe-lnrgehe¥h§m1mq,|§, tazab vute Wder? frlostianes bet wee

ut 1 angdppgegd 4P 1}90db3£abpé)€é@6@ﬁ)]4’.d)ﬁld/ﬁ&ﬂ-71—ﬂtd GBwar. Wen
carrying out the process accor t he inventi l1to 4

mol es, preferably 1MEoT33&t 10 Eeﬁhﬁri§ﬂ§?inﬁﬂﬂuﬂf(\59%Jgiﬂi§}?Wm‘ 1 ol
the com ppebdtivel)y dbde range. IﬂTnanenﬁﬁ;cxhqﬁp(ddgsamt§1qan01e@nethod
C ' t hyl

Sul phoxd de °I'ﬁrﬁ?h“egﬁr5 e 28, 4l St MO  hA H Y Be LT

n- pr opanol 4@rag yébp ﬁnnonethyl ether or |n mx- tures of these diluents.

, The rmeti-@slce%memt W € Sc £ X Ay i attien tatnbsbheric z
2 relativel ¥5W| de ra { eneral the PIPCess IS car;ljnl%dE %t et ween

about [errP ﬁﬁ“éﬁoﬁf '['%1‘ plf'e?ee aH5YY ?vvepe n 50" '€ ‘an
reaction cén be carried mmt wmdier Emeﬁsnﬁﬁﬁ|h§ﬁH§eqN4§EMn%éeﬁﬂdmﬂﬂouas u

el evat Pk E§SH o+ 9ERST @l bet 1 and 10 b 2 it is carried
under Egesgﬁgessﬁe 5\/een ab ouit31 ea#l%e%bouatn 100 baar pref erably between 1}

10 bar. Wen carry¥hgnof@rEnEng kst e RRE Y AF T 1hdhtih by net
) fC,\_;- to ;5 mb@ﬁh1@ﬁeﬁﬁrﬁbglyod- B P toteswolds, ofrdteranpounc (1\[|5) are

or 1 nole of the goppoun _ . omt he

conpounds T?Lf%d ?ﬁ Fﬁ% eSIRed (Yhe's otistu T nﬁy‘“oe speci ¥| Ay

menti oned peuméew B¥?ive conpounds:

6-chl oje-7- [3 (4- Ch+9§OP@§9V¥3ﬁlép'p?VﬁZJFWH]tvﬁﬁ (method C) is pre-

of

I-cycLopro 8-fluoro-1, 4-di ro- 4- 0x0- 3- qui hol i necar box
3 Y P Pera Ly carried out n diluent such as féxane, dimethyl
. sulphoxide, N,N-dlmethylformamlde, methanol, ethanol, iso-

propanol, n-propanol or glycol monomethyl ether or_in mix-
tures of these diluents.

20 The reaction temperatures can be varied within a
retatively u%de range. In general, the process is carried
out between about ZO°C and about 150°C, preferably
between 50°C and 100°%c.

The reaction can be carried out under atmospheric
s 25 pressure as well as under elevated pressure. In general,
it is carried out under pressures between about 1 and about
100 bar, preferably between 1 and 10 bar.
When carrying out the process according to the
jnvention by method C, 1 to 5 moles, preferably 1 to 2 moles,
30 of the compound (VI) are used for 1 mole of the compound

(1v).

Apart from the compounds Listed in the ekamplee,
the following may be specifically mentioned as new active
compounds: 6-chloro-7-CL3-(4-chlorophenyl)-1-piperazinyll]-

35 1-cycLopropyl-a-fluoro-1,4-dihydro-k-oxo-S-quinoLinecarbox-
ylic acid; 6-chloro-1-cyclopropyl-8-fluoro~-7-[3-(4-fluoro-
phenyl)-1-piperaiinyt]-1,4-dihydro-4—oxo-3-quiholinecarbox‘




acid, 6-chloro-1-cycl opropyl-8-fluoro-7-[3-(4-fluoro- :
3:_. L) 1- pi perazinyl ] -1, 4-di hydro- 4- oxo- 3- qui noLi necar box- - 13 - ylLic
®d, 7-[3-(4-bronophenyl)-1- plpera2|nyl] 6--chl or o- 1- ‘
| opropyt - 8-fl uoro-1, 4-di hydr o- 4- ox0-3 qui nol i necar box- yLic acid,
#&:hl oro-1-cycLopropyl -8-fl uoro-1, 4-di hydro-7-
_4 nmet hyl phenyl ) - 1- pi per azi nyl ] 4- 0xo- 3- qui nol'i necarbox- 5 ylic acid,

f3- (4- bi phehytyasid, p? pE3afé riytdmapherydrlo~t-piperazinyll=6-chloro-1-
! opropyl - gy%‘.b'ﬂf‘@pf»lé&d*méjtr@-ﬂ @%@MJTPJJWJ%MM%%%'&-

Lhl oro-1-cyclopro | uor o- di hydro- 7-

¥ (4- net hoxybhenw a- @7%&%&%&1?%%@93lqm-ﬁdmr@c-am “Wdbyidre~dcsi d,
_[2|?rOhldCVSLOﬁ#@@ygy8pﬁéh¥ﬂ!»ﬂrﬁkdhﬁaﬁﬂﬁytIHI oxﬁ -3- qu1nol1necfrbox- |
- 3-(4- ro en Z ui no |n _carboxyl i ¢ _aci
'Chloro-ﬁ-cpgygp?6%§f % f#PF%EL Jeéirlyfya% -pi erazjn 01 cQQOXO 9
%dro 4- 0x0- ¥y ¢ Bophemyl = &-b&wQIﬂMQLWWMQWMWIW@E&@F@M‘

-ichl or o- 1- c%plﬁppgppal @-Hw{f@-#éﬂ'd%# &8 uoro-1,4-dihydro-7-

[ (4-nitrophe g FI erazi ¢§ U|noI|necarboxyI|c 15 aci d,

chl or o- 1- cheT bHTBBYRO BRI ¢ TUAPEHQEﬁﬁ%fY I5450¥0-3-quinolinecar~

'-[ﬁl (4-pi peﬁwynoahmw) &-mmmwc]wmcuummamaaﬁw tyldiit yaieiod,

ichl or oz - cycl op 3

40- 7- [3“?3 -}’ ? ( dp#’rﬁﬁ'%l@ AT gJ 2>le n;?zl;]ahysl‘ Ui 1io1% ne-qmé'r"blo‘)?fl ic acid,
e or o- 1- cycrb@mpw & fdu -cﬂmt&r'%i-mtopropyl é6-fluoro-1,4-di~

3dr0 4|0X0 Ky %36(3*€x5Lfi#3E$ﬂKﬁ%ﬂﬂ*”W4Q€fa£¥ rﬁ”SJ&UJnoL1necarboxyl1c
4qui nol i necar boxyl i c._aci oro-1-cycl opr o

$4- di hydr o- ¢ b%o- éi"f'&“(‘?'fh" ‘)"'fpﬁ'"peﬁr'azll“rﬂfr‘{ bﬁd‘ﬁgdqo “#s0XP50xyl i ¢
3 d, 8|chIoregakﬁqttcmwngn&kX}T4nmuqrﬂz¢hyuﬂ43&#m»ﬂbkmn:cﬁfpmpenndlno
4qui nol j gec xy | Y _

4(3- ami ?1% 194[;)%2 é:jh nyI?j % %Fﬁ oro-FYc ofplruowcl 6’-f |d1hrydro ~4-oxo

1.44- di hydr o- 2=b%o ‘s-rqmm qlnmhm&yhknamvazawmdl-&ﬁwwmmecarbox-

14cycl opropyj e 4adidny Okocmtwﬁ-o(ylc:mmmuwifh@mcuuma dilnyRGa-aexylic
agid, 7-(4-acety

4 or 0- 1- cycPbPr pg;f pél:;‘)ez oém%F%"W%fd"é Ul il A @& 350 winod 108,

74(4-acetyl -dapbeey B¢ nyé yd 5- &*ﬂﬁﬂdrdrtauyuiopropyl -6~fluoro-1,4-di-
p':opy' 834! URY @r - = S SV P34 D20 s AN MV H B AR S piperazinyLl-

3- qu1nol1necarboxyl1c acid, 8-chtoro-1-cyctopropyl-6-fluoro-

1,4-dihydro-4-ox0-7-[3-(2-thienyl)-1-piperazinyl]l-3-quino-
Linecarboxylic acid, 8-chloro-1-cyclopropyl-6-fluoro-1,4~
dihydro-4-oxo-7-piperidino~3-quinolinecarboxytic acid,

25 7-(3-amino-1-pyrrolidinyl)-8~-chloro-1-cyclopropyl-6-fluoro~
1,4=-dihydro-~4-oxo-3-quinolinecarboxylic acid, 6,8-dichloro-
1-cyclobropyt-1,4-dihydro-k-oxo-?-(1—piperazinyL)-3-quino-
Linecarboxylic acid, 7-(4-acetyl-1-piperazinyl)-6,8-di-
chtoro~-1-cyclopropyl-1,4-dihydro-4-oxo-3-quinolinecarbox-

30 ylic acid, 7-(4-acetyl-1—pipeiazinyl)-é-chloro—1-cyclo-
propyl-s-fluorb-1,4—dihydro-k—oxo-S-quinoLinecarbpxylic
acid, 6-chloro-1-cyclopropyl-8-fluoro-1,4~-dihydro-7-(4-~

isopropyl-1-piperazinyl)-4-oxo-3-quinolinecarboxylic acid,
6~chloro-1-cyclopropyl-8-fluoro-1,4-dihydro-4-oxo-7-
35 morpholino-3-quinolinecarboxylic acid, é6-chloro-1-cyclo~
propyl-8-fluoro-1,4-dihydro-4-oxo-7-thiomorpholino~3-quino-
Linecarboxylic acid and 8-chloro~-1-cyclopropyl-7-(4-ethyl-




acrd 6- chl or o- 1- cycl opropyl - 8- f | uor o- 1, 4- di hydr o- 7- (4-

i Sopropyl - 1- pi per azi nyl ) - 4- oxo-'3- qui nol i necar boxyl i ¢ aci d,
6-chl oro- 1-cycl opropyl - 8-fl uoro-1, 4-qihy dro-4-oxo-7- 35
nor phol i no- 3- qui nol i necar boxylic acid, 6-chloro-1-cyclo-
propyl - 8-fluoro-1, 4 di hydr o- 4- oXxo- 7- thronDrpholrno 3- qurno- Llnecarboxy

'."o 1-pi I %le) Qg uoro- 1, 4 dlhydro 4 0X0- 3- qU|noI|ne-
aci d. Thecgﬁa%&ﬁgﬁ wﬁQ ﬁ followillustrate the invention. EX~TV
6- ChLor o- 1- cyclopﬂ@ﬁy@l?msleﬁfHBOFb foklawhjliustirake the igver
qurnolrne@qmmgxﬁlmc acid 0 [err] F A15.7 g (0.65 nole) ofAmagn

t ur ni ngs n. 40 h and

b ot el o esderas \AREoey e R 185U g 0T ch-tEh e P AES
1 diethylqmahmnamecwmbaﬁymhcohceﬂhanol and 250 m of toluev'r are added
dropwi se at 50-[err]. The mixture is stirred at this tenpe ab
further hour and cooled to -5 to [errd, a solution of 138 g 'Qp
5-chloro-2,3,4- 15 benzoyl flapride ¢cgonrl of toluene is ad
2 and the nrxture is stirred furY [err] for 1 hour and aLlLowed t
stand overni ght at room tenpera .
hours, cool ed, and 250 m "of ice- et:égand 38.5 m of concentrated

sul phuric 20 acid are added. The orfanic phase is separated off,

2t aqueous phase is extracted wit x 150 m of tofuene, and the
conbi ned organic phases are washed with saturated sodium chloride sol uti
dried with sodlun1§quﬁa{9 -4AdmebReAfr ABBASS pum turningds 30Y i of wat ¢

are addedstGrirled rfasikduat(off ethanol and 2 mL of tetradhloromethane
10 and, after the reaction has started 103 g (0.64 mole) of
diethyl malonate in 80 mi of ethanol and 250 mL of toluene

Is then heated at 40-[err] for %

I Cc

on,

are added dropwise at 50-60°C. The mixture is stirred at

this temperature for a further hour and cooled to -5 to

-10°%, a solution of 138 g (0.65 mole) of S-chloro-2,3,4-
15 benzoyl fluoride in 63 ml of toluene is added dropwise,

and the mixture is stirred further at 0° for 1 hour

and allowed to stand overnight at room temperature. It

_ is then heated at 40-50%c for 2 hours, cooled, and

U 250 mL of ice~water and 38.5 mlL of concentrated sulphuric

20 acid are added. The organic°phase is separated off,

5@;}_ the aqueous phase is extracted with 2 x 150 mL of toluene,
and the combined organic phases are washed with saturated
sodium chloride solution, dried with sodium sulphate
and concentrated.

25 200 mL of water are added to the residue (it is
advantageous to add 0.4 g of 4-toluenesulphonic acid at
this point) and the mixture is heated under reflux .for
S hours for the deethoxycarbonylation. The mixture is
extracted with 3 x 200 mL of dichloromethane, and the

30 extracts are washed with saturated sodium chloride

' solution, dried with sodium sulphate, concentrated and
distilled under high vacuum. 103 g (56.5 %) of ethyl




geohs to add 0.4 g of 4-tol uenesul phonic acid at this point) and the
"is heated under reflux for 5 houg for the deethoxycarbonyl ation.
ture is extracted with 3 x 200 m '8f “di chl oronet hane, and the 30

2l s are washed with saturated sodium chloride solution, dried with

J sul phate;- cqarm,mzraste.dtarsdL%%bkhedywdseebwb T bJQéugg(% S

% 7; et hyl 5-chl oro uoro e acetate wth
boi | §ng of [en?ﬁ/f$aa%éﬂ- GfrIQf%nagﬁ) Fé oBf&i f Ha‘igﬁ g (0.37 nDIe) of
the gster obtained ando33 gy (0Q336monlee) odf thei esbyl obthohednane 83 egheat ed

W thi95 g 0 5 % ggﬁtéiecon ”fhW eQﬂth oﬁﬂo%@?m?tl%r@ Fﬁk‘&éd gtﬁhé"f‘ on-

centrated at 1 at nospheric and undeT hi gh
vacuum 115 T aEmtdic taméw(y,d)r)w@f agt ApP~ 160 C for 2 hours and then con-

2- I(5 ggl oro-2 @erﬂrrtart'efd Lactr 2@ 239P) - %febhwraswha}e:aasepbaaégﬁd%as an

oi of cyc o ne, are adde ropmnse
Co B 1 g (0. ZBeFART S nier LOBDONAGUHR® 178 k1 Bk SEEnaRoFheRbl B

i ce,jand the ratipnlr @-(S-sthilored2aB, nemnufeupebaéuzeytDFSthmuxﬁactylaSethen
stirfed with 17Q ’Ubt%fm‘%t els qp‘daqgol ed inice, and the precipitate which

has separa ed out |It off with suction, washed with water and a
littd e net¥anol and dﬂﬁe@ wu£0g26smodp)opfethglopropylamine are added '

(3-chl oro- 2d&w%ﬁa@bf&womananaoxblzs ﬁuch@p5¢pyhﬁsaabn9@9ﬁdlaﬁe1pm #El ting

¥ 71-73 Cﬁﬁkiﬁgbtalned Qduct i§ a,cisltrans m xtute accordi ng
he err) Bhacepohingy B (641a2h8) ByEoR KHIES cBhpbhALr £ 550
f‘tce_f6£ [ereranL oh%th%%r%ateTh%nGe%%'t% ThX§Yee hﬁdpQHEQS‘r&NBxé‘QPe M L n

H 15 has separated out is filtered off with suct1on, washed with

water and a little methanol and dried. 47 g (54 X) of
ethyt 2-(S-chloro-2,3,4-trifluorobenzoytl)-3-cyclopropyl-
aminoacrylate of melting point 71-73°C are obtained. The

product is a cis/trans mixture according to the 1H NMR

20 spectrunm. _

47 g (0.14 mole) of this compound in 230 mlL of
dimethylformamide are heated with 9.7 g (0.23 mole) of
sodium fluoride at 160-170%C for 2 hours. The reaction
mixture is poured into 400 mtL of ice-water, and the preci-

25 pitate is filtered off with suction, washed with water
and dried. 44 g (99 %) of ethyl é~chloro-1-cyclopropyl-
7,8-difluoro-1,4-dihydro-k-oxo-S-quinolinecarboxylate of
melting point 169-172°¢C are isolated.

33 ml of concentrated sulphuric acid are added to

30 44 g (0.13 mole) of the quinolonecarboxylic ester in 300 ml
of glacial acetic acid and 179 mlL of water, and the reéaction
mixture is heated at 150°C for 2 hours. It is stirred
into 400 mL of ice-water, and the precipitate is filtered
off with suction, washed with water and dried. 37 g (95%

35 of theory) of 6-chloro~1~-cyclopropyl-7,8-difluoro-1,4~-di~
hydro-4-oxo-3~quinolinecarboxylic acid with a me(ting point
of 200-204°C are isolated. |




25 .pitate is filtered off with suction, washed with water and dried. 4
(99 % of ethyl 6- chl or o- 1- cycl opr opyl -

7, 8-di fl uoro- 1, 4- di hydr o- 4- oxo- 3- qui rotiéetar boxyl ate of nelting
169-[err] are |solated 33 nl of concentrated sul phuric acid af
30 44 g (0.13 no] e)_of the quinol onecarboxylic ester in 308
geetic aC|d-é§ﬁﬂﬂ£$u$1 of water, and the reaction mxture f's/h
Aepyr] for 28ro¢lrbord-t1-rcsycstumrwu-rftd-zm0‘eronpf-1|,d~e-m»'érr P
precipitate ﬁé%‘ﬁ Efrwsfy e hhSHFtion, washed with matr-*
(95% 35 of t ebry % g %%&o 1-cycl opropyl -7, 8-di f | uor o- g‘
h- ydr o- 4- oxo- 3- qU|noI|necarboxyI|c aci dowi '
are isol at ed. - 16 - Exanple I

8- Chl oro- 1- cycl opropyl -6, 7- d|fluoro :
acid [err] [err] [err] 5 F &-§hlI Of o- 2, 4, 5- trlfluorobenzoyl chlorlde
Is reacted in analogy to Exanple A Qe 'ollomﬁng st eps bei ng passed :
t hrough: ethyl (3-chloro-2,4,5- trifluor5=-nzoyl)acetate as the enol (yield:
42% melting point 72-Terr]), | . .

2-(3-chl ot o-2, 4, 5- trﬁ‘[rmlo?'b%'e%ﬂ‘tﬁ')“s‘fétw%ﬁﬂyak Shlorigde 16 Jearted 950,
oil), ethyl 1?n (a’a’na:!l’dg)i o, Ex dmpUe fA Lorhabefitddydw ing3-stye@isopredpgl arsseacr yl atje
(yield: 67% ti,ng r i heyl

8- chl or 0- 1- G C| Op#tp 70%)5\7 (Z?f«{hﬁtoc{rtlo 1,} r.5ytrlfl.uorobenzoyL)aco.at:ate

di:hydr o- 4- oxas 3trqau|enmh necte bx A2k e neliting SNt FASNS dpoitthyisa- 157 O
8- or o- 1- Q¥545¥¥K¥%461ﬁ7%(Bi4#4¥ﬁhoﬂ&benz L) -3- ethoxyacrylate (crude i

iBg Flell:]?/‘]dro @@a a e %llonﬂ.l ,neect )%/—éf-cahclloro-yi & %‘tl“lfq ormaletnlzgglpm nt :,
6, 8- Di chl or (3-dcyey/icd pxs myplyd m i d d dror e tle 46ydi elydir c674.oxn:el.3:-mg point i

78-80° €), ethyl 8-chloro-1-cyclopropyl-6,7- difluoro- 1, 4=
dihydro-4-oxo-3~quinolinecarboxylate (yield: 85%, meLtlng
point 154-157°C), 8-chloro-1-cyclopropyl-6,7-difluoro-

15 1;4-dihydro-A—oxd-S-quinolinecarboxylic acid (yield: 97.6%,
melting pdint 189-192°%¢).
Example C _ :
6,8-0ichloro41-cycloprppyl—7—fLuoro—1,4-dihydro-4-oxo-3-
quinol inecarboxylic acid

Cl

20 !
‘A
3,5-Dichloro-2,4~difluorobenzoyl fluoride is re-

acted in analogy to Example A, the following steps being
passed through: ethyl (3,5-diéhloro-2,4¥difluoro—
benzoyl)acetate (yield: 43%, boiling point 133%c/2.5

25 torr (3.325 mbar)), ethyl 2-(3,5-dichloro-2,4~-difluoro-

' benzoyl)—3—ethox9acrylate (crude yield: 91% oil), ethyl
2—(3,5-dichloro-z,a—difLuorobenzoyL)-3-cycLopropyLamino-
"acrylate (yield: 96%, melting point ?1—?4°C), ethyl
6,8-dichLoro-1-cyclopropyL-7—fluoro-1,4-dihydro-4-oxo-3‘




wti Nol i necarboxylic acid [err] 20 3,5-Dichloro-2, 4-difluorobenzoyl fluoride
7 re- acted in analogy to Exanple A, the follow ng steps being passed
‘hrough: ethyl (3,5-dichloro-2,4-difluoro- benzoyl)acetate (yield: 43%
Moiling point [err]/2.5 25 torr (3.32% nbar)), ethyl
4-'(3,5-dichloro-2,4-difluoro- benzoyl)-3-ethoxyacrylate (crude ﬁégld: 91%
W ), ethyl 2-(3,5-dichIoro-2,4¢dekaor?pgn29¥tkiagcycﬁoprbb§fé n®-
Ageryl ate (yjuaindL i9e%ariwenyilagep?if 71-747C)  "ethyl - o\ _7-fluoro-
1 8-dichl or“q-%,- G ot 0P| BoBoddchlarRydr8Ya3R678Y" - 1y .
dqui nol oi necarboxyl at e(yi el d:_97%; qqhhgmgrpahmui215cpérKY‘ﬁ}Fh ’

L. ro- oxX0 quin
ofconp05|tltwﬁtdtﬂﬁﬂ(ﬂ(ﬁﬂ(ﬂcrlsqyclopropyl-7-f|uoro-
1; 4- di hydr o5l ©39g P ain n A0 4T tfdxyl ic acid (yield: 93% nelting point

204-[err]). 5 Exanple 1 [err] 12 g (40 mol) of the product from Exanple A
in 100 051%&1€%+Le are heated wwth 17.2 g (0.2 nol) of 10 piperazine
under reflux for 5 hours.

The m xture is con- centrated in vacuo, the
residue is stirred with 120 ml of water and the pHis adjusted to 5 with 2N
hydrochloric acid. The precipitate is filgeredoff with suction, washed with
wat er and net hanol, boiled in 80 of mgt hgredd and 15 dried. 12.3 g (84%
of theory) of 6-chloro- 1-cyc|op:{g%‘! m

8<f Luoro- 1, 4- di hydr o- 4- ox0- 7- (&¥pi NeARZAL ) - 3- qui noLi ne- car boxyLic acid

oft melting point 295-298C (with defomd ition) are obtained. The

fd ofN1,4- acids“subst ituted in

in anal ogy to Exanple 1:

R

12 g (40 mmol) of ghe product from Ex:mplt)Ao;h

100 mt of pyridine are heate: :ith 1?.ihz ;2;tL:: O

3 i i der reflux for ours.

! ® :;::::z;:ei:nvacuo, the residue is ?tirred ulthcltgrjt of
water and the pH js adjusted to 5 with 2* hy rotion .
acid. The precipitate js filtered off with suihanot e _
with water and methanol, boiled in 80 mb pf me e

jed 12.3 g (B4% of theory) of 6-chL?ro-1—cyc . v

" dr1? . -1 4*dihydro-4-oxo-7-(1-piperaz1nyL)—3-qu1noL1n
:;t;::;:ic'acid of melting point 295-298°C (with decompo~
e :;: :2::;:?:;.6-chtoro-1-cycLopropyl-s-fluoro—T,a-

20 dihydro-k—oxo-S-quinoLinecarboxylic acids ::::;::u:id in
the 7-position are obtained in analogy to

. . . . o R .:._._.,,;._:';_}.;f.:;-n-r\-.it-._-...-..\-.._-..:._.-.-‘-..-,.-.-_,-.-
PP o il e Rt
. ﬁ;.:}'&,;i.r.\;qm.dj.\.si‘-'vms:.;v.{ )“
N, ( .

};h&ad@&#www%ﬂumwm,._ .

3
k



- 18.- [err] [err] [err]
Mel'ting point 2
- (decoenposition) 3

N- Exaque

\ - 18 -
19S-19¢c 2 (deconposi tion) 4
N- above--, 2744¢. - HRBG{CX g
t deconposition) 5 1 E :%33
ideconmposition) C3 6 R E3C-N

(deconvoosi tfanl
Q

8
(deconposition) 9
"N 154-1580C

jRcl 7

hours. The

EN

- 19 - Exanple 10 0gd0OH C2 5 o
mmolL) of the product from Exanple 1 1 1™\R0

tOX0 1.83 g (5
_ ple m of dimethyLformam de are
heated with Efﬁf%ﬁLCﬁ ethyl 5 |od|deniqg, g of triethyhagkhRgahoe C for: 3

258-282°¢
(decomposition)

191-195°
(decomposition)

£ )
above~~r 274
{decomposition)

255-261°
(decomposition)

>320°%

(decomoositien)

276-280°C
{decomposition)

above ~ 190°¢C
(‘decomposition)

154-158°c




paction mxture is concentrated in vacuo, and the residue is stirred with
=mM of water and recrystallised fromnethanol. 0.4 g (15X of theory) of
chl.or-0- 1Ecycl opr opyL- '
%8 (4- et hyL- 1- pi perazinyl )-8-fluoro-1, 49 d¢ hydr o- 4- oxo-3- 10

%1 nol i necarboxylic acid of nelting point 237-242 C (with deconposition) is
A ai ned. Exanple 11 Cl1 ~COCH HO CH - CeH CH2 tC OH 3.65 ¢
G 01 nwaExgggQQe1groduct from Exanple 1 15 are suspended in 150 m of
et hanol ane: wat er, the suspension is adjusted to pH 4.6 with
atetic acid, and then, at roomtenperature, 3.4 g (0.02 nol) of 2,3-cyclLo-
héxyti denegl ycer al dehyde and, in portiong, 950 ng of sodi um
cyanobor ohydri de are added. The nixtureoiscéékrred at 20 room tenperature
overnight, the pHis adjusted to 8lw rum bi carbonate, extraction with

di chl oronet hane is carrig%dgft d ract is concentrated. .3 nl of
concentrated hydrochl ori "ﬂ(%ﬁg
X

adlledjto the residue in 25 M of ethanol

and 25 ml of water, and the m xture i § -20- mgated under reflux for 6
hours. It is concentrated, the residue 1S dissolved in water, the solution
IS extracted )0 wi t h di chl oronmet hane, concentration is again

carried out, and the residue is stirred with ethanol and dried. 1.3 9 5
of; 6-chl ore-1-cycLopropyl - 8 f Luor o- 1¢ 4c di hyds fu e Bfrdm, Bcample 1 in
dﬁhydroxypropylfl-pﬂp@gaﬁiﬁ?IT@ﬂ{gx%EBEﬁ%p%olLn cargﬁgngc j Cothyl
hydrochl ori dg gt g%l biRgtpel nor @B 2663 0T hed 14 (Lt oélt?gﬁg are

jtai ne [; ¥ O¢c ¢ 3 hours. The
OQ alned'SEﬁggEdg 35419 9 o FOPF FEEh #t ShignE at 80°C for

i esidue
reaction mixture is concentrated in vacuo, and the r

is stirred with 20 mt of water and récry;tallised from .
| 0.4 g (15% of theory) of 6-chloro-1+cyclopropy
1,4-dihydro-4-oxo-3-

v 237-242°%C (with

. _ methanql.

v 7-(4-ethyl—1-piperazinyt)-8—fluoro-

10 quinolinecarboxyLic acid of melting poin
decomposition) is obtained.

Example 11

cl COOH

no-cuz-c.:a-cnz-n Y A

: OH
3 LHC1
\_J

. the
15 are suspended in 150 mL of ethanol and 30 ml of water,
pH 4.6 with acetic acid, and
3.4 g (0.02 mol) of 2,3-cyclo-
950 mg of sodium

é 3.65 g (0.61 amol) of the product from Example 1

% suspension is adjusted to

E then, at room temperature, :
hexylideneglyceraldehyde and, in p?rt1onst e
cyanoborohydridé are added. The m1fture.1s st1: e

20 room"temperature overnight, the pH 1s.ad]ustedth:“_e o

sodium bicarbonate, extraction with dichlorome f

énd the extract is concentratgd. 3 mL.o :

cid are added to the residue in

and the mixture is

carried out,
concentrated hydrochloric 3
25 mL of ethanol and 25 mL of water,

. *,m;ﬂ-a\ru‘. o e




C3- 0CaC2-Q)7 F~~~~~~ 1.83 g (5 moL) of the product fromExanple 1 &
1.959. (.28 nmml) of nethyl vinyl ketonggin 25 nl of ethanol are heat ed'#
under reflux for 6 hours, and the precipitate is filtered off with suctifh
.and recrystallised from glycot 15 nononethyl ether. | g (46 X of theor¥

~of 6-chloro-feayedounpeppyéfBuk | #6F 06 1hdlugd hydre- ﬁs@@rc?erm»att%uoxgputyl ) 3

BTt R TRGBE FyE BRL S

- ~~~~w1tipobiHyh O3r e ph angz dorgae mt ( Ht arL)s oa‘gatvhre qargdedt ofig pm

Exanpl e 1 inag@ fheOfe&i8@80%s a5 €1 F1edd ofi tdeyn drfifUl Wnd Qr & d10URSy W' th 1. 95
g (20 nnng B} ghLo oaceione The suspen5|on I's, cool ed,, and the sre ipitate
d

is filter Wb hegRciTonctopropy L=8=FLuoro=1 s dihyqnos/sitdmite, dmshed
wi t h et hanol d simgld els k ggir o pry V-at-tmme’lr& inyl]- 4-&&0-3-(qmn>6|.ofnetche%yh of
6-chl oro-1-c p

di hydr o- 4- OX%S%Q 59?§; ﬁlééggéL meLt1n qS3%f%m%6ﬁbL|ne-tgarboxytlc
aci d hydroch¢%¢¢ﬁ%°%?th%ﬂfl¢&f #ﬂtﬂ&ﬁy) C (wnth deconposition) being :
obtai ned. 5 &xample 42 0 D COCHZ.Z 3.66 g (0.01 noa) of the product from
Exanple 1 in 50 m o1 _di nethyLformam de are heated with 2.2 g of

w- chl or oacet ophenone and 2.2 g of triethyLam ne at 600 for 10 10 hours.
The react@on mxture is concentrated in vacuo, the residue is stirred w t}
30 m of water, and the preci- pitate is filtergfd off with suction, washe

with water and ' OCH
- LY
CHz-CO-CHZfCHz-é::y T ‘és _

&

il &> R p

1.83 g (5 mmol) of the product from Example 1 and
1.95 g (28 mmol) of methyl vinyl ketone in 25 mi of ethanol
are heated under reflux for & hours, and the precipitate
is filtered off with suction and recrystallised from glycol
15 monomethyl ether. 1 g (46 X of theory) of 6-chloro-1-cyclo-
propyl-8-fluoro-1,4-dihydro-4-oxo0-7?-[4-(3-oxobutyl)-1- é
piperazinyt] -3-quinolinecarboxylic acid of melting point %
- 187-190%C (with decomp051tton) is obtained. :
- Example 13 : _ %

o % e |
o

1 COOH

CH;-CO-CH Z-O I

.Hcl

1.83 g (5 mmol) of the product from Example 1 in
25 mL of ethanol are heated under reflux for 6 hours with
1.95 g (20 mmol) of chloroacetone. The suspension is
cooled, and the precipitate is filtered off with suction,

25 thoroughtly uashed with ethanol and dried in vacuo, 1 g




$taIL|sed fromacetone. 1.2 g (25X of theory) of

Lor o- 1-cycLopr opyL- 8-f Luor o- 1, 4-di hydr o- 4- oxo-7-(4-(2- 15

2- phenyLet hyL) - 1- pi perazi nyl J- 3- qui n@{ isnecarboxylic acid of nelting
t 175-1790C (with deconposition) are obtained. Exanple 15 COOM OCH O .

F &£ 20 1.5 g (4 moL) of the product from Exanple 1 are dlssolved
i % xture ©44 19 ot Yieal kot anhﬂﬁ%bfnrmjcEnnhqnnUn&Hﬁbuuhaﬂ1n42 5 m

of vater and @Wr&im:t@wlb’z )HOT'-p-f %Jrﬁﬂiylfﬁrjn i Eit1'n(@:-—
anhydrlde in of di oxane and a so utlon :f sodlun1 roxid
in25 5 ni 6?'9\%1’!’&\"%@%@&6"”%@%% LRfe "?%Ust"f‘-’r R M 33 0m

temrperat ure f Owieh hder sm@esli i dnl etsle g hota e df water, and - 22 - the
precipitatf [ x;*&{ r@g off with suction, waash,4 with water and net hanol
and recrys ajg;ﬁﬁﬁ+§;amm nononet hyl ether. 0.6 9 (38X) of 6-chLoro-i-cy...ce
ftuoro-7-(4-fornyL-1-piperazinylL)-1, 4-di hydro-4@0,,.,. 5

qui nol i necar boxyLic acid of nelting Point 277-27 8, deconposition) is
obt ai ned. -ExanpLe 16 C COH CH3 Whengt h

8§§oduct from Exanple 2
- 1-cycl opropylL. 8.
hdf o. . *

is reacted H 10 analogy to Exanple 15

fluoro-7-(4-fornyl - 3-net bk eraz
oxo-3-quino|inecarboxyll/ GS%E

deconposi tion) |s obtaln- Exanple 1
bt
3.66 g¢ (0.01 mol) of the product from Example 1
in 50 ml of dimethylformamide are heated with 2.2 g of
w-chloroacetophenone and 2;2 g of triethylamine at 60° for
s 10 10 hours. The reaction mixture is concentrated in vacuo,
the residue is stirred with 30 mL of water, and the preci-
pitate is filtered off with suction, washed with water and
recrystallised from acetone. 1.2 g (25X of theory) of
6—chloro-1-cyclopropyl-8—fLuoro—1,4—dihydro-4?oxo-?-[4-(2-
15 oxo-Z-phenyLethyL)-1-piperazinyl]-3-quinolinecarboxylic
acid of metting'pqint 1?5—179°C (with decomposition) are

obtained.
~ Example 15
O _ _
: COOH
) Cl
{
oer)
F A
20 1.5 g (4 mmol) of the product from Example 1 are

dissolved in a mixture of 10 mL of dioxane and 170 mg of
sodium hydroxide in 2.5 ml of water and then, simultaneously,
a solution of 0.7 g of formic acetic anhydride in 5 mL of
dioxane and a solution of 340 mg of sodium hydroxide in

25 5 mL of water are added. The mixture is stirred at room
temperature for 2 hours and diluted with 30 mL of water, and




D

cated at .1400-wah 1.2 g (10 mol) of 2, 6-di net hyl nor pholLi ne and

econposi tion) are, obtai

j nyl) - 4-0xo0- 3-qui no
econposi tion) . i ExAnmiactd Exanple 19 10 F C~O0H 3 3g (0.01 nolL) o

pL) of 1-' 'nethyLpi perazi ne under refl for

cl c OO0H &~ ~ :
O mmoL) of the product fromExanple A e 35 m of dinethyL- sul

plL) .of diazabicycLo. [2.2.23octane for 5 hours. * mixture is conéeﬁt
der high vacuum and stirred 20. with 30 M. %#% Wwater, the pHis adjust
"vm'th 2N hydrochloric acid, and the precipitate is filtered off wt
ctton and recrys | sed. from glycol, nmononet hy: ether. 1.6g (41% of
eory) of. 6-chLo§'g$-lié€§fc]_%bﬁTt]eq SoH RIE I Wk Suction, wagh,,

uor o- 1, 4- di hydr oW ¥t v stey mnchyethanglprasid mecrystallised frod3

[ noi necar boxyl | o6k TBiAdMO REIGg 2FONY 6-cmiptora (WIS
rdhe , .

qu Exagple'ﬁ8 A - _ '
oduct from Exanpf &4 9% TEAThU IRt '“5‘Deéf-’rfy‘d‘r’d?y‘ﬂi'ﬁeldiwb'deo-im-oa@ai__ogy to
anpLe 17, thes Ggeindlinecarboxytic acid of melting point 277-278%: . '

cycLopropyL- 8-f -1 A- di hwdrQ- 74 (A4- oxy- 1- pi peri - Loty
Lw‘{"uq“ri’é"csa‘r o"%ﬁ i3 e?;:bl(tgntr)}%(yrfelti ng point 226-231 C (with

ﬁvz&

e product from Exanple 6 in 25 nL of pyridine are heated wwth 4 g (0.04

ho, The m xture is
) ;ﬁg pH 15is adjusted to

concentrated in vacuo, 20 nL of water a
Qi}h 2N hydrochloric acid, and the %T%Fi

‘CH3

When the product from Example 2 is reacted :a

 , .. .~ - 10 analogy to Example 15, then 6tchloro-1-cy:loprop,l.3.

- fluoro-7-(4-formyl-3-methyl-1-piperazinyl)-1,4-dihydro-s. .
oxo-3~quinolinecarboxylic acid of melting point 28¢-28:%;
(with decomposition) is obtained.
Example 17

15

3 g (10 mmol) of the product from Example & e
35 ml of dimethyl sulphoxide are heated at 140° wrtn
1.2 g (10 mmol) of 2,6-dimethylmorpholine and 2.2 ¢
(20 mmol) of diazabicyclo [2.2.2]octane for 5 hours.
. mixture is concentrated under high vacuum and stirred
20. with 30 mL of water, the pH is adjusted to 6 with 2N
hydrochloric acid, and the precipitate is filtered of?
with suction and.recrystallised from glycol monomethy:
ether. 1.6 g (41% of theory) of 6-chloro-1-cycloproost:
fluoro—1,4-dﬁhydro¥7-(2,6—dimethyl—4-morphotinyL)-6-9aa~3v
25 quinolinecarboxylic acid of melting point 258-26105

‘re




e which has separated out is recrystalLlLised fromnethanol. 0.6 g (16%
‘heory) of 8-chLoro-1-cycLopropyl- X
uor o- 1, 4- di hydr o- 7- (4- et hyL- 1-pid¥erazi nyL ) - 4- oxo- 3-
CEi_tlnecarboxyLlc acid of neLtlng poi nt 293-297 OC (with 20

posi tion s, obt ai ned 1X 10 H CVM3C 1
H-~~C oo é4¢e°Q9395‘t‘°“§UQ%e g%ta‘"q %r analogy to Exanple 19, with
hyIpipExamphe BSChIoro 1- cyct opr opyL- 6-f Luor o- 1, 4-di hydr o- 7- ( 3- net hyL-

(weth deconp05|t|on) is obtained. 5 ExgnpLe 21 COOH HNG . HC1
Inﬂanalogy t o -ExanpLe 19, the pngyct f g gnple Eis reacted with
pi perazi ne under reflLux for 1.5 ho y Uhe reaction mixture is treated -

with hydrochloric acid, 10 @
8-chLor o- 1- cycLopr opyL- 6- fELor di hygr o-7-(1-pi per-
azi nyl ) - 3- qui noLi necar boxyl i c aC|d hgdr | orfde with a deconposition point
above 330 C being obtained. Exanple 22 H 15 When t he product

f rjom ExanpLe C is reacted with 2-methyLpi perazine in anatogy to ExanpLe 19,
tHen 6, 8- di - chLor dherythomoaduct tran Barrple (B-ietreacted)iwidhazi nyl) -
4-i0x0- 3- glui MH’@E&W@%M&@&' th Oefna"laiéy nugo mmp@&ﬂ%r&@ (6wcthhoro-
deconposi ti 2 i s obtai ne {arg)de C, { OOH 3 \-
Qi \o/ y¢henropyl- fLuoro- 1hydro b- hydroxy -1-piperi-

; d1nyl) 4-oxo-3-quinolinecarboxylic acid of melting point
226-231°%C (with decomposition) is obtained. '

Example 19

2

7

¥

10

'
3 ~ a

3 g (0.01 mol) of the product from Example 8 in
25 ml of pyridine are heated with 4 g'(0.04 mol) of 1-
methylpiperazine under reflux for 5 hours. The mixture is
concentrated in vacud, 20 mlL of water are added, the pH
15 1is adjusted to 5 with 2N hydrochloric acid, and the preci-
pitate which has separated out is recrystallised from
methanol. 0.6 g (16% of theory) of 8-chloro-1-cyclopropyl-
6-fluoro-1,4~dihydro~7-(4~methyl-1-piperazinyl)=-4-oxo0-3~
quinol inecarboxylic acid of melting point 293-297% (with
20 decomposition) is obtained.
Example 20
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3:2 9 (0.01 noL) of the--product from Example C - 25 - are heated'ﬁig F
g (0.04 rmoL) of 1-nethylLpiperazine at 800 for 3 days, the reaction m xtui '
|s cohcentrated in vacuo, and the residudis taken up in a Little water &
the pHis adjusted to 7 mnth 2N hydrochloric acid. Crys- 5 tallisation. 1
t akes pl ace on standlpﬁ +ce The fre0|p| tate %?s flltered off with %
@I on and recrystal f's82Eo9m T2 eX 2R LS the Wi G Re Y L2 iperekene,
h ochloric aeculoﬁoﬁ1gcpélopropyl 6-fluoro-1,4~dihydro=-7~(3-methy(-
6, 8- di chLor o- Y ( '
1- pi per azi nyl )Jr ﬁYELPQéW%“ ?_ %)gé:g%lb 0 'rllclﬂham djwofxyr%e‘ft |ar?'d1(9fp8ﬁhf‘% 3000C
i s obt ai ned. Eﬂaﬁﬁl§1§13©5CF3(Q1KMIﬁQﬁﬂﬂ9°%ﬁtYQﬂ9 ﬂﬁo@@@@‘ﬂ@@nlExanple 1in
25 ml of dsneghyhp6el@hoxide are heated with 1.8 g (18 mmoL) 15 of
2-pi perazinone-and Z. 2 g (20 mmlL) of diazabicyclo- [2.2.Zoctane at 1300C
for 2 hours. The suspension is adjusted o pH 5 with 2N hydrochloric acid,
25 m of water are added and the p COPE fi|tered off with suction,
extracted by boiling with 20 nL of "N and dried. 20 1.5 g (39% of
t heory) of 6-chtoro-1- cycLopr 2
1, 4- di hydr o- 4- oxo- 7- ( 3- ox0- 1- gngbaz 1I) 3- unnéLlne- carboxytic acid of
nettlng poi nt 288-291 C (with deconpo- s on) are obtained. - 26 - Q
Exanpl e of a tablet according to the invention Each tablLet contains: '
Compound of Exanple 1 '583.0 nmg M crocrystal Line cetlulLose
550/ ng , In analogy to Example 19, the product from Example :

3 8 is reacted with piperazine under reflux for 1.5 hours,’
- and ‘the reaction mixture is treated with hydrochloric acid,
10 8-chloro-1-cyclopropyl-6é-fluoro~1,4-dihydro-7-(1-piper-

azinyl)—S—quinoLinecarboxyli; acid hydrochlor{fde with a

'.5 ) decdmposition point above 330%¢c being obtained.
Example 22 '
COOH
Cl
|
Cl
3
s 15 When the product from Example C is reacted with
i;>' 2-methylpiperazine in analogy to Example 19, then 6,8-di-

chtoro-1~-cyclopropyl-1,4~dihydro-7-(3-methyl-1-piperazinyl)-
4-oxo0-3-quinolinecarboxylic acid of melting point 288-291%C
(with decomposition) is obtained.

20 Exaqgge 23

+LHC1

3.2 g (0.01 mol) of the product from Exampite C




5 starch 72.0 ny _

5 ‘T-vi nyl - 2-pyrroLi done), insoLuble 30.0
ny |y disperse silicon dioxide - 255-0 ng Magnesi um st earate

5.0 48 10 750.0 ng

10{ThE Lacquer coatln% contains: Poly 8C>hydrox propyl O-nethyL) cellul ose
15°8p% ‘are heated with 4590(fy Ma!!?b!;o?; 4bore thoelp imguagsine at

(ponethyLene ‘@ofcHlor BABRys, the react103 RikBure is concentrated 1n
15 Tltanlun(IV) oxi de

conpounds - accordfﬁﬁ’tgnﬁhéhfn5§ﬁtFBﬁ ﬁﬁvéabﬁ?y"?ngtinékﬁqif éﬁgggxﬁﬂﬁ t a
broad.antlbactGWWaPHspecBHUHSZGdt0na?ds1ﬁhaaﬂpmwdEQQMiqmni @reaird.nedatyisve
organi sms, esp{G Lisation takes pLZEe'é‘J"—Xtﬁ. §Isi #N{ & OPag egr%q:e@e,,_
especially including thaose are resistant to various antibioti such
as, for exanpl éatﬁemaeu |f|'ilﬁ§reéefaﬁ£| Bipbrstst 1o M| RRUYiSHAd L ised from

sul phonanmi des anpderewrianykheesdustebn 8P a Little Trn&ﬁebc\tﬂlmttl Qcildperties
make it p055|ble t

t hem t|c ctlve
conpounds in n86|C|n8§aﬁd a$ 1§nbgf5nae§7fb°%?%%%#3@'{ndﬂ§3ﬂ‘ ﬁlc
mat eri al s, espécpabhya@ngathknakerBahermélaméca5Qn*ylfmwaamdnqm mepahyners,
| ubricants, 19y $2inftl B 890°ce3thebraPRPgr and wood, 30 and foodstuffs and
wat er . 3 The conpounds
acchpdlng to t Ex3amat@nRéon are active agai nst a very broad spectrum of
m croorgani sns. Using them it is possible to control G amnegative and
G am positive bacteria and bacteroid m crdébrgani sns and to prevent, 35

anel iorate and/or heal illnesses c pat hogens. The conpounds
according to the invention are p [ LvJactive agai nst bacteria and
bacteroi d 2- 7 - Hgff>
r A ,
' o

3 g (10 mmol) of the producf from Exampte 1 in
25 mL of dimethyl sulphoxide are heated with 1.8 g (18 mmol)

15 of 2-piperazinone and 2.2 g (20 mmol) of diazabicyclo~
[2.2.2]octane at 130°¢C for 2 hours. The suspehsion is
adjusted to pH 5 with 2N hydrochloric acid, 25 ml of water
are added and the precipitate is filtered off with suction,
extracted by boiling with 20 ml of methanol and dried.

20 1.5 g (39% of theory) of é-chloro-1-cyclopropyl-8~fluoro-
1,4-dihydro~4-oxo~7~-(3-oxo-1-piperazinyl)~3-quinoline-
carboxylic acid of melting point 288-291°C (with decompo-
sition) are obtained.




m croorgani sms. Thus, they are especially suitable for the prophyl"&%
chenot herapy of |ocal -and systenmic infec- tions caused by these pathog
in human and veterinary nedicine. 5 26 - For exanple, |ocal and/of
systenic i1l nesses which are caused by the follow ng pathogens or by 3
LXt ures C . reated and/ or prevented: 3
.0COCC&eed ‘ - I aphyl 0- coccus aurg
Staph. Epm¢emnw@b$etsnoBtaéssaph = Staphylo- 10 coccus); !

Lactobacthw%g%gg o%ugga?§l§tﬁeptOCOCCI, for §g§n@I§%Streptococcus
pyogenes, a- haenol ytic Strepto- cocci, aenoLytic Csic3

Streptoco@dﬁ’°Eﬁ?éF8édeP SRLLBLBFBCcoOCcus pneutdn a%Q(PneunDCOCC|) (Str. =
St r ept 0GOMaUT)e; sktatrehobact eri aceae, such as Estdedim$ii ae bacteria of the 15
coli grou E her.i chi r exanpl e Escherichia coLi

Enterobac?ﬁ? Egcfépré -3 E?Fggghgfngg aerogenes and E. cloacae (E. =
Enterobachampluhusb5|elIa bacterla for exanpl 800 mheunoniae (K =
K|eb5'e|'%%gh$9rHﬁ%b@rsEOE1€¥coﬁ”9h8x$ﬂérat'a ”ﬁr@eﬁ ens, Proteae bacteria
of the Protéus group: Proteus, for exanple g vul garis, Pr. norganii

Pr. rettg@ﬂﬁ"&ﬁd“ﬂrStﬁFFQSFLls (Pr. = Proteu nmona- daceae, such as
Pseudomgnas bacteria, for exanple Ps. aerugi n0S@.@Rsg = Pseudononas);
Bact er oi dggea e acteria, for exanple Bacteroides
fragilis, %3 ?ﬁﬁgggP @§a§?8§0?8gg§§nge Mykopl asma pneunoni ae, al so Myco-
basteri a, Pp¢w<9xamprexwpkebaéterna Yhbercul osis, Mycobac- terlun1Leprae
and atyplggklwkgggaqgeEba The above |ist of pagh@g@@s i's purely
illustrative and ng B no mai &o be interpreted as restrictive. The 30

f ol I owi ng"3&y°88 L r4APPoAA- adN¥xanpl es of illnesses which can be prevented,
anel i onst égoapeiayLbaal glybglsheABdm pounds acZo@dngg to the invention:
|IInessequ a%QgFQQ§) g&gggory passages and of 5 hg QQaryngeal cavity;
otjitis; phary ; pneunoni a; perltonltls hritis; cysti- 35 tis;
endocarditis: systenic infections: bronchltls @r®hR9tis: local infections

and septic illnesygs. cBRBolRASEREcbRYSAGI €8 the! UHGEn Dhew TRoRsIt| 6l
low toxicity and exhibit a broad antibacterial spectrum

20 towards Gram-positive and_Gram-negative organisms, espec-
iélly towards enterobacteriaceae; especially including
those which are resistant to various antibiotics, such as,
for example, penicillins, cebhalosporins, aminoglycosides,
sulphonamides and tetracylines [sicl.

25 These valuable propérties make it possible to use
them as chemotherapeutic active compounds in medicine and

CC

as substances to preserve inorganic and organic materials,

especially organic materials of all types, for example

polymers, Lubricants, dyes, fibres, lLeather, paper and wood,
30 and foodstuffs and water.

The compounds according ‘to the invention are active
against a very broad spectrum of microorganisms. Using them,
it is bossible to control Gram-negative and Gram-positive
bacteria and bacteroid microorganisms and to prevent,

35 ameliorate and/or heal illnesses caused by these pathogens.

The compounds according to the invention are

particularly active against bacteria and bacteroid

H




oreparatlons which in addition to non-toxic, inert Pharnma.
ILy sui tabLe vehicles contain one or nore conpounds according to the
on or which consist of one or nore g@gtive conpounds according to the
on, and 5 processes for the production of these preparations. The

I nvention al so includes pharmaceutical preparations in dosage

ik
"d ;Th: S neamdcrbatr gahdspsepaThous) i oNepr £r¢ Zwﬂe?mﬁm dwirtatdfe for the
i.ndi vidual part agpl.e a S
supposi - torles%anhﬂglg§1f Qﬂh LMEL€E§{%%yc%ﬁtgéfy%fgéhnﬁfg}%ﬂ) &g%ﬁhd
correspond (S|CJ‘PGSa¢PMae#|bM éheaenmﬁthwaen®f1muhumnh\Anﬂuﬂekknnnafvhe
dosage units came@qRtiigien, for exanple, 1, 2, 3 or 4 individual doses or
1/2, 1/3 or 1/4 of an individual dose. Qﬂ | vi dual dose preferably
contains the’anmount of 58fi §X3BBhBouhec dhi2dIer HrkePpic g negpes which
adm ni strati on ameé wiauskdubyakhy €ottespogdsatiogendadre, by shidtfured of third

oA fuarter of ehed3biyodRG. pPYnBOLAL OXbE nd ML, PURTIIREAH (il Sl 2] ©

vehicles there are € un sol Sem so I|qU| %%ent s,
fillers and for MicaPcOACAGRPARFraflieh % %NQDRXkREFCQIHNQR%sex&m&ﬁ%afﬁ%ﬁﬂnﬁ%;

capsul es, p' I 5coﬂﬁ:ﬁ§“hﬁ$eu§9p§9§bﬁ0rEE$de|5|P'ldJH N ¢ USROS dphylo-
enuIS|ons stes eans, Lotions Pomders and sprays 25

may, be nent i ne&°§§"5?6?§??gﬁbgﬁﬁ??rhi‘é%??t:a?“ﬂ Bt | RO Okt et 'OT coat ed
t abket s, capsulesamplblStaadtgcamuhespxnuenxxuen+1aﬁua&Kﬂaamauxrmnnsu}amto—

conpounds al onge4gkge f| UﬁL VTYPth:?f Sé%@cgon](?‘) férH gf@%owk and

exten- ders, for exafrp arc act 0se,” sucrose
and sitica, (b)°BPhﬁéP§°“FoP"Ekﬁﬁ@P%€cbﬁ%@&@%%ﬂ%®1 Qﬁﬂﬂ1ﬂ1x§$PQﬂRﬁQQQQ!§)'

gelatin and pol gheaybpyteoki §08ge, (SdcNUIBCE S6H &n i 107 a BN & 13 Yoo i®le  (d)

di'sinteoratgo ageRt g, [ QL EXEMR PoRPE 5 0RL 1 £2 FLVTL SRR ALY Y U

) coli, Enterobacter bacteria, for example E. Eerpgenes and
E. cloacae (E. = Enterobacter), Klebsiella bacteria, for
example K. pneumoniae (K. = Klebsiella), Serratia, for ex-
ample Serratia marcescens, Proteae bacteria of the Proteus

20 group: Proteus, for example Pr. vulgaris, Pr. morganii,

Pr. rettgeri and Pr. mirabilis (Pr. = Proteus); Pseudomona-
daceae,'such as Pseudomonas bacteria, for example Ps.
aeruginosa (Ps. = Pseudomonas); Bacteroidaceae, such as
Bacteroides bacteria, for example Bacteroides fragilis,

25 Mycoplasmas, for example Mykoplasma pneumoniae, also Myco-

bacteria, for example Mykobacterium tuberculosis, Mycobac-
terium lebrae and atypical Mycobacteria.
The above Llist of pathogens is purely illustrative
and is in no way to be interpreted as restrictive. The
30 following may be mentioned as examples of illnesses which
‘can be prevented, ameliorated and/or healed by the com-

‘m, pounds according to the invention: illnesses of the res-

piratory passages and of the pharyngeat cavity; otitis;
pharyngitis; pneumonia; peritonitis; pyelonephritis; cysti-
35 tis; endocarditis; systemic infections; bronchitis;
arthritis; Local infections and septic illnesses.
The present invention includes pharmaceutical




carbonate, (e) solution retarders, for exanple paraffin, 35 and (f)
abserption accel erators, for exanpl e quaternary ammoni um conmpounds, (g):
‘wetting agents, for exanple cetyl alcoqy or glycerol nonostearate, (h)
adsor bents, for - 29 - rexanplLe kaol9°nh Tand bentonite and (i) Lubrlcant

for ex- anpte talLc, calcium stearate and nagnesi um stearate and solid ié
p@et hyl, ene\mgé:v&.oétsmpg W8P d 1R U ndnaR0RS L %emugﬁgr (a) to -
capsul es, s and Btanul es

Eéy coated tablets,
can be prOV|%ERFVﬁT#+ r&Pb hats) Edas fgo taia §H€IP§ m8ﬁf|6ﬁaPEynds
cont ai ni ng oparefdimg e@eriie, irareh tCiam alrsahlde hofc onisdls tcofpeniet ben that they

retease the pelq Ve R UIh AN U Y10k, < RESERRIBL,6by, 10 2

certain 10 par ntestinal tract, él ayed manner,
‘exanpl es df Q#Rkﬁﬁﬁ?ﬁ]fﬂﬂnﬁﬁﬁtﬂﬁﬂﬁ#QMﬂth°daﬁhbéeuﬁéspbéﬁﬁgopehyner|c

subst ances and “ﬁXE*ThJTE¥é¥EdﬁNﬁdVHﬁW3%mdaQ%oCGﬁEQqu§ pﬁBPhQ@@LEYcLP
gether with one npr e of e abovenentio aLso be in

15
a nlcroencad%ﬁﬁ%ﬁeﬁf??ﬂﬁn"s &SNS - caﬁﬁdﬁnﬁéﬁﬁs thﬁta&BFtPBﬁDPb t he
act- ive corrmmd-l cnra:dimmﬂ’ndm tthiee foust ofarindiatiduatopablts ,ofor ex-

wat er -1 nsolup} éku anéﬁ% féUaﬁﬁPWB%Q{QQ'V%E%¥%8Q§ ng?Q%i SL?CO Ofor

exanpl e cocoa her esters | with
Cle-fatty acidf)iesr %@(tiﬂ%“tcﬁfs't s §l§lbsttaﬁcé§"t®"ﬁt REnPStiM8stes, creans

and-get ?martdzmhmm d&}&aﬁﬁmswlc\nemoclaelsrlala tadai bltrogl thl'ft{iBLaCb*fve
cogpound or com_ poun g _ani ma etable.fa waxes
paraf- N 25" 11 1""{j”adr ‘P“t ﬂ%aﬁtoﬁag(?elulndlt&é gefl"\'?zgfl 9és§bﬁol yet hy-

| ene glLycol ®xamidlieorkes,2 béntoonis dad igiilduad, doasles and172pc 16%i de Ar4

m xtures of JMese SHPSIANGAS ddsQWIARS 1%'3%%93?3(3 dodd B?@tf@'rQbWe custonary

vehlcles in additjion to the active conpound onpounds
contains the amount of active compound which is given in

15 one administration and which usually corresponds to a
whole, a half, or a third or a quarter of a daily dose.
| By non-toxic, inert pharmaceutically suitable
vehictes there are to be understood solid, semi-solid or
20 Lliquid diluents, fillers and formulation auxiliaries of all
kinds. o
' Tablets, coated tablets, capsules, pills, granules,
suppositories, solutions, suspensions and emulsions,
pastes, ointments, gels, creams, lotions, powders and sprays
25 < may be mentioned as preferred pharmaceutical prepérations.
Tablets, coated tablets, capsules, pills and

:(/ ( '

granules can contain the active compound or compéunds along-
side the customary vehicles, such as (a) fillers and exten-
ders, for example starches, lLactose, sucrose, glucose,

30 mannitol and silica, (b) binders, for example carboxymethyl-
cellulose, alginates, gelatin and poLyvinylpyrroLidone,-
(c) humectants, for example glycerol, (d) disintegrating
agents, for example agar-agar, calcium carbonate and sodium'
carbonate, (e) solution retarders, for example pafaffin,

35 -and (f)'absorption accelerators, for example quaternary
éMmohiuh'compounds,.(g) wetting agents, for example cetyl
alcohol or glycerol monostearate, (h) adsorbents, for




ir exanpl e | actose, talc,,silLica, aluninium hydroxide, cal ci um
;te and pol yam de powders or m xtures of these substances. Sprays can
onally contain the customary propel lggnts, for exanple

chIOﬁofLuorohydrocarbons Sol uti ons and enul sions can contain the customary

35~yehicles in addition to the active conmpound or conpounds, such as

Lw€nt s, sol ubetamp ey legehis andl temi i fiecrand (AN exdmilcansateforeeiyl
al cohol , 'Sopropa{&sbéles){jpl,cae@éwdm stear‘?'eoc.e %%rdb%%%sé%ghwtféﬁgkéte

- benzyl al cohol benzoat e propyLene glycol ene co
di net hyl f or mani #@d 0?‘?'5““ RPlets Hhihensotalortadsd @irl mgrtsmnenetf she, s rze

germI 0}' o: i Vesﬂaﬁ%e.gaﬁiﬂfefd)ldnﬁi? (Saﬁsi'xmecq:)h, ﬁl IycerolI glly S 41

cerol -formal . tetrahydr rfury co ol yet hyl ene cols.,and fatty
acid esters of sorbltanph%r #kgﬁ: s % %%ﬁh3§3X§J5$t5ﬁ8§gt¥§0rpﬂgF§nP8Fal
adni ni stration,gtémeulbes wanrhe and widddsiwitdh cae alusmoharvncaashegsl enfiorm
whi ch is isotonggedO; Wéﬁm.m% LEHRGH N o$§Q1n8 aggngscua.ar@sx

vehicles in addltlon e acti've compoun ch as ui d
diluents, for eXeffike vme%ucfbtmm’éﬂédm taratprtaprPéﬁésg| $eel : active

suISDendl tn% agené«s.pét;md eommzit@oatﬁwwnatygdto%prle?e%a@ﬁxtLal ceh?hlslcertam
pol yoxyet hy of bj es~t.er orhitan_ester m,crocr al Li ne
cel | ul ose, lﬂﬁilu 3 et 1?%&0XI§H %ﬁgﬁtdn °P 3°3§3}!aé5r aH§§PY§8a0anth
r im xtures of !#mnﬁrinﬁxﬁnnkﬁﬁsofTh@bhdMnmbamponoﬁdmﬁnnsenbﬁohedanahealso
contain 20 col ajdd e {HPL I YA rMeS s@mt@mlets' Yh3 Wakeld inprove the odour

and flavour, for exanple peppernmint oil and eucalyp- tus oil, and
sweeteners, for exanpléWEhéEHdW‘n°°FW@"PHeP&péGﬂP€&FF§'aBPFVE"ébhﬁoﬁﬁds
shoul d prefer-'g&ﬂmedkuirmﬁﬁuﬁ orn molre alfovxarerbooemdnphonBBCREhicBbspr €hn

_25 ar "flt | ons1§' n aa_lscoorbceenitnr aat 'moirfc r%fen%l%%%tulgt%dt 90%%.5 prefer-

. . Suppositories can contain, in addition to the act-
ive compound or compounds, the customary water-soluble or
water-insoluble vehicles, for example polyethylene glycols,
fats, for example cocoa fat, and higher esters (for ex-

20 ample C14-alcohot with C16-fatty acid), or mixtures of
these substances.

Ointments, pastes, creams and gels can contain the

pounds, for example animal and vegetable fats, waxes, paraf-
25 fins, starch, tragacanth, cellulose derivatives, polyethy~
Llene glycols, silicones, bentonites, silica, talc and zinc

oxide or mixtures of these substances.
Powders and sprays can contain the customary
vehicles in addition to the active compound or compounds,
30 for example lLactose, talc, silica, aluminium hydroxide,
calcium silicate and polyamide powders or mixtures of these
substances. Sprays can addiiionally contain the customary
propetlants, for example chtorofluorohydrocarbons.
Solutions and emulsions can contain the customary
35 wvehicles in addition to the active compound or compounds,
such as solvents, solubilising agents and emulsifiers, for
example water, ethyl alcohol, isopropyl alcohol, ethyl

customary vehicles in addition to the active compound or com-




ably of about 0.5 to 95, %by weight of the total m xture. The

abovenenti oned pharmaceutical preparations can also contain other :
. pharmaceutically active conpounds in dition to the conpounds accordlngf
the invention. 30 The above t7 oned pharmaceutical preparationg
are manufactured in the usual manner according to known nethods, for B

exanpl e by e v n 0 W he hlcle or :
vI es. T e?(%%%/g cgpn%%luﬁad or t%%%ﬁn&%&&?ﬁgé bUP, Ba g_¥ﬁ 3%8.0ns can
~ be adni ni stRFWRYLRBIIVYCHrallad vémr@r aqlwyolvntdr'aﬁéwtléﬁéapnydand/ or
rectally, pdsete;abéye@fﬂlw ﬁtﬂﬂfﬁhtdi‘roaﬂﬂ,y,grwlin@& oL aWeRRES, Y, OF

|ntranuscuI€ gy Liv .1,t IQ W# has roqu agvanta eou both in
human nedi cI he? ahd % Vbrer sﬂp a sﬁg moni-<t &r YERE® Ct? ¥~ conpound
or corrpo'-imdsetaa;b-ofdlrmy.,t otemhxdmfurtﬁtrmru ra licothall ,apolneshpt eabout 0.5 to
about 500, PrEleis Fndbiaedy 4 A0 s Bk G ©Ofs hadi el GRE nGUELY eg4ofiOU S,

op- tionally 1n the form of several individual adm fistra- tions, In order
to achieve MeseryR P’ ts. An indi- vidual administration contains
the active corrpounokar n:aarmumdﬂ adnoimdisity altd olnl)e thevepbludhopsearaabl y in
10 anmounts of .abou bout 2 L3785 3.t / of body
wei ght . Fbﬁ%vl '?i can be neéﬁ%gﬁ?y t% §é3|a¥89Pr5h‘9He’éoggggg henti oned
and irlkﬁutﬂtihethQﬂdo so as a function of the nature and body wei ght of

the .subj ect L0 be 19 AidHb idile JA Uohedih Whe 2EYebhbYy1veRiclbe inl ness,
thQ_natureﬁEthhe éf aratlon and of the administration of E e_medi ci ne,

and the ti AhoAst e éf?Wé‘"&‘dr‘h"nFWP&f‘f'SﬁﬂéRé pPace. Thus,
it can suf fliiguid dileemasesfdro examde waltkerl,eeshybaaltbhobboveprati oned

arount - of L'Vnee Cgcl:}gc%”dm?s t"é@mﬁ( g’lgce% her o$a§9§ P‘é @QRX?gEIQ?g ned

amount of t|ve corfpourfd “mu cular opti mum
15 isostearyl alcohols, poLyoxyethylene sorb1toL esters and

sorbitan esters, microcrystalline cellulose, atuminium meta-

hydroxide, bentonite, agar-agar and tragacanth, or mixtures
of these substances. |
The formulation forms mentioned can also contain
20 colorants, preservatives and additives which improve the
odour and flavour, for example peppermint oil and eucalyp-
tus oil, and sweeteners, for example saccharin.
The therapeutically active compounds should prefer-
ably be present'in the abovementioned pharmaceutical prep-
25 arations in a concentration of about 0.1 to 99.5, prefer-
KV> ably of about 0.5 to 95, ¥ by weight of the total mixture.
~ The abovementioned pharmaceutical preparations can
also contain other pharmaceutically active compounds in
addition to the compounds according to the invention.

30 The abovementioned pharmaceutical preparat1ons are
manufactured in the usual manner according to known methods,
for example by mixing the active compound or compolnds with
the vehicle or vehicles. '

. The active compounds or the pharmaceutical prepara-

35 tions can be administered Locally, orally, parenterally,
intraperitoneally and/or rectally, preferably orally or
parenterally, such as intravenously or intramuscularly.




?énd the type of adm nistration of the active com pounds can easily

be ‘Z#@er mi ned by anyone skilled in the art, on the basis of his expert
kno

Madge. 25 The new conpounds igq_be adm nistered in the custo-
mar y::goncentrations and preparations togetfier with the feed or with the
f -preparations or with the drinking water. By this nmeans, it is possible

t o ‘eveptz anel i orate %HdéeHErgﬁﬁliEnhEQfﬁpéééﬁ‘Jﬁ@éﬂéygéyﬂ¥ﬂﬂd%$ 9
Gram positive 30 bacteria and by this nmeans to achlieve a pronotion of
growth and an i fiP30cRBAdcine; ABALIN| Ve her bmanr nefdi ¢ ey toTidminG stairues of
sone of the conmmaendetaceoednpguhd 6h6c6ﬂyewﬂdiﬂhévé}%iﬁy(¥¥<¥$d R niva@a -t abl e
bel ow. As a co LSQR, C nding M C ues for 3
1-ethyL-6-quopg?Eb4?ﬁiﬁéggg-gﬁégﬁ?g-gﬁréhfﬂﬁegg%nﬁ3-%¥°%ﬁ;%%ﬁ'iﬁé@ifﬁnylic
acid ("norfl8xadbhy)s hi 380/ smdikg ef obedy iwe igh tvake rGh@h hadirs},358- _
(1980), have be@Ronalty32Zn-the form of several individual adminii®irgated, it

energing that the conpounds according to the 1nvention are superior to the
known conpound. t19nS.33n_ordegto aiﬁb?Y@.tQF desired sppsulits. An igdi-
00 *4 vidual_administrdtidn éont&ing thOdctivedGompound or 0

;CV V-4 00 cAw .in 9 . Ua *
0 .~~~ . qo .coygoupds accordzng t?*téé 1qv%ﬁ%1oq g;é}eraply*1n* 0 0 0
10 amounts of about T to about 250, especially of 3 to

\~: 60, mg/kg of body weight. However, it can be necessary
to deviate from the dosages mentioned and in particular
to do so as a function of the nature and body weight of
the subject to be treated, the nature and the severity
15 of the illness, the nature of the preparatiqp and of the
. administration of the medicine, and the time or intervatl
over which the administration takes place.
Thus, it can suffice in some cases to manage with
less than the abovementioned amount of active compound,
20 whilst in other cases the abovementioned amount of active
compound must be exceeded. The particular required optimum
dosage and the type of administration of the active com-

pounds can easily be determined by anyone skilled in the

art, on the basis of his expert knowledge.
25 The new compounds can be administered in the custo-

mary concentrations and preparations together with the feed
or with the feed preparations or with the drinking water.
By this means, it is possible to prevent, ameliorate and/
or heal an infection by Gram-negative or Gram-positive
30 bacteria and by this means to achieve a promotion of growth
and an improvement in the utitisation of the feed.
The MIC values of some of the compounds according
to the invention are indicated in the table below.
. As a comparison, the corresponding MIC values for
35 1—ethyl-6-fLucra—1,4—dihydro-4—oxo-7-(1-piperazinyl)-3-
quinolinecarboxylic acid ("norfloxacin"), which is dis-
closed in J. Med. Chem. 23, 1358 (1980), have been
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4- 0x0- 3- qui nol i necar boxytic acids of the formula (1) | R R X7
~~~~(1) R2 x2L& it which X and X, which can be identical or different,
represent chLorine or. fluorine,.but canfot- both be fluorine, and Rl and R

together with the nitrogen atomto which they are bonded, forma 5- or ﬂ
6- menber ed heterocyclic _5ng whi ch can cont ai n i n addition, asjring nmenber,
tﬁé\atoms or groups -0-, 85, LSO 3 wn 3 S2, NR r -CONR and
+€h can optionally be nosubﬁleutuedﬁ cﬁsa)sgltuted orwi risybstituted on
t he carbon atons by Cl- al ky] e phenﬂyleorocy:chahsxy@ ~cach @&f |which is
optionally nonosubsti- ted, pllsubstltut ed or trisubstituted Ry chlori ne,
fLuori ne, brom ne, nethyl® phehyl, hydroxyl, nethoxy, benzyLoxy, nitro or
pi peridi no, 2-thienyl, hydroxy}, al koxy havi ng.1 to 3 car bon afjons, am no,
met hyl - amino or ethylam no, .BYR represwtungphydrﬁg@ brdnched or
unbranched al kyL, alLkenyls or n Ifg ufe hSi%g | Tob ‘da& hon at ons,
and whi ch can optionall y°be su d°b)? offe %r"fvﬁ Iﬁ/d?oxyl al koxy,
al kyLam no or dialLkyl- amno g g,u haV| ng 1 to 3.capbgp atons|for an al kyL
radi cal, the cyano group, or thg koxygalg)ogylwgr ouN Ithvgng,! {to 4 carbon
atoms in the alcohol nmoig@y, a Bhedylat&yls gsouwp whishd sgopti gnal |y
substituted in the phenyl radigc# ¥nd has up to 4 carbon atons{in the
al i phatic noiety, a phenacyl rja@ aal whihch i@ 0£t|onal u m)nOSLbstitut ed or
AT L i 11111 gl 8 311 8 8 3 8 S8 884
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i substituted by hydroxyL, methoxy, chlor-ine or flLuorine, or an

1~ radi cal haV|nq up to 6 carbon atons, furthernore denoting a

. COR4, CN or SO'R. 42 R representlﬁg3ﬁydrogen strai ght-chain or
branched alLkyL mmachnhastdjﬁ@ 4 carbon atons and is optionally substituted

by { of 2 substijuents f§omihe gr risin al koxygar bon

havitg 1 to 3 caﬁbon atd%siﬂ}P%téiﬁﬂ_ g@’ét? gcgnb8§9ﬁe8? i Eo%ygﬁ§9?ng 1
to 3 carbon at onsTo¥®- $Eﬂ¥tﬁ9itﬂﬁﬂ?ﬁk9&ﬂﬂ1arﬁmedprdnthe doreuliarihe, or
representing aLkoxy having 1llto 4 carbon atons,' am no, alLkylLam no or

di aLkyLam no having 1 to 5 carbon atons in the alkyL noiety, and R
representing straight-chain or branched al kyL having | to 3 carbon atons,
and their pharnaceutically utlllzablq hyd@ates, acid addi- tion salts,
atkali netal,.alkaline earth nEtEL all o@anlun1salts 2.

Conpounds of the forml a (1) in Cosi

I dentical or different, represent

=“or quorine,-buﬁIbannot bot h be
fluorine, and Rl and R2, togetheg\Mtr1 d nitrogen atomto which they are
bonded, can forma 5- or 6-nenbered helerO§yclic ring which can contain in
addition, as ring nmenber, the atonms or groups -0-, -S-, -SO2-, N-R3 or
-CONR 3, and win odhten optional |y ‘be nonosubstituted or disubstituted on

h b by C1- 2 h h ]
ocaoner o oo o susk A EYRRHE Rl ST RURRRE Lo o 211

phenyL, hydroxylL, nethoxigpresent chlor1ne or fluor1ne,,but cannot both
be fluorine, and -

1 and RZ, together with the nitrogen atom to

R
_ which they are bonded, form a 5- or 6-membered
_—_ heterocyclic ring which can containsin additioﬁ, as
ring member, the atoms or groups -0-, -S-, ~SO0-~,
$02, N-R> or -co-N-R>
be monosubstituted, disubstituted or trisubstituted

and which can optionally

on the carbon atoms by C1-C4-alkyl, phenyl or
cyclohexyl, each of which is optionally monosubsti-
tuted, disubstituted or trisubstituted by chlorine,
fluorine, bromine, methyl; phenyl, hydroxyl, methoxy,
kug benzyloxy, nitro or piperidino, 2-thienyl, hydroxyl,
alkoxy having.1 to 3 carbon atoms, amino, methyl-~

~—

N\ amino or ethylamino,
Rs'representing hydrogen, a branched or unbranched

‘alkyl, alkenyl or alkynyl group having 1 to 6 car-

" bon atoms, and which can optionally be substituted by
one or two hydroxyl, alkoxy, atkylamino or dialkyl-
amino groups hav{ng 1 to 3 carbon atoms for an alkyt
radical, the cyano group, or the alkoxycarbonyl
group having 1 to & carbon atoms in the alcohol
moiety, a phenylalkyl group which is optionally
substituted in the phenyl radical and has up to 4
carbon atoms in the aliphatic moiety, a phenacyl
‘radical which is optionally monosubstituted or

, T




berzyLoxy, nitro or piperidino, 2-thienyL, hydroxyt, amino or nethyLﬁfh
3 Rrepresenting hydrogen, a branched or unbranched al kyL, al kenyt or
al-kynyL group having;1l to 4 car- bom 36oms, which can optionally be

substituted by = -Bigut¥i @t ddVd hy.%%xlyl ' RERRox ! @hp&ﬁn@{w radical,
an oxoal kyl radi cal having up to g carbon atons, and represen g a radlcal

0952’ R4 denoting HAHYGEE, O angRxoahkivh sRIAFARCRBYIBG YR tas ng 1-3
carbon atons, alLkoxeardtws rapols3 darieraboesdensting al kyd amanog gy’

di al kyl am no each W‘ﬂg %%arbon atons in the al kyL noiety. 3.
Conpounds of the forgnla i‘/n daim1, in which % and X2, which can be
i dentical or dlfferﬁnufeﬂﬂﬂ§@@§éw8 bm#opsne'oﬁtfaoﬂhheC!%i%]Orbut cannot

both be fluorine, mrﬁlne@wuﬁ% vhag8t REs W £ LheaPbdh ogegmat Qg to which
t hey are bonded, can erocyclic ring I ch can

form he
contain in additions 9‘qﬂ§§ﬁ€nﬁ325téﬁ"6§§ggﬁ ét8ﬁ1 sTh%th%ﬁﬂiﬁ NR3 '3
or -CO-N-R and whi cﬂromarthceptglr@mal kpmbe isdngsabsho, &Ukexyosrtshmybstituted

on the carbon at o, gy ¢o 3 mboﬁyskgnswh fﬁ’t' g& mi.&heef Optlona"y

substituted by chlorine, uori ne,
benzyl oxy, nitro oﬁﬁiq&éﬁﬁdpﬁo3l29*théHyF909 h?d?ok?TbOG ¥$¢®%fesent|ng

hydrogen, a branched@geniguanciagd calbyking] ObpoRaNe NGr | £ L Go Bi k&) biyn at ons
which can optional |y, be SAR3hy! %EEQxQVhQO?nSHWD PYELOYE atoms,

QVQ amino, alkylamino or dialkylamino having 1 to §

carbon atoms in the alkyl moiety, and
RS
having 1 to 3 carbon atoms,

representing straight-chain or branched alkyl

and their pharmaceutically utilizable hydrates, 9cid addi-
v | tion satts, atkali metal, alkaline earth metal and guani-
dinium salts.: '
. 2 Compounds of the formula (I) in Claim 1,
in which
X
represent chlorine or fluorine, but cannot both be

1 and xz, which can be identical or different,

fluorine, and
1 2

; R’ and R™, together with the nitrogen atom to

&,{ which they are bonded, can form a 5- or 6-membered

' O heterocyclic ring which can contain in addition, as

5 \¢€ ring member, the atoms or groups -0-, -S-, -502 ’
N- R3 or -CO0- k R » and which can optionally be

monosubstituted or disubstituted on the carbon atoms
by C1-C3-alkyt, cyclohegyl, phenyl which is option-
ally monosubstituted or disubstituted by chlorine,
fluorine, bromine, methyl, phenyl, hydroxyl, methoxy,
benzyloxy, nitro or piperidino, 2-thienyl, hydroxyl,
amino or methylamino, .

R3 representing hydrogen, a branched or unbranched
alkyl, alkenyl or alkynyl group having 1 to &4 car-
bon atoms, which can optionally be substituted by

*# € L M s =%
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a phenyl.acyl Esicl radical, an oxoal kyl radical having up to 4
ons and representing a radical COR4, R denoting hydrogen or al kyL
/ one or two carbdn atons. 4. 37
7- (3-3m no- 1-pyrrolidin Ié 8-chl oro- cyclopro
6-f 1 Ugr a- 1, 4- di hydr o- 4- %5& quh%o'vr#fe%’aflbcﬂ(;ﬂﬂﬁtsfacqrda phenacyl radical,
6 (1usro 1- CyclﬁgrgpyL 8nf b6d Dkl 4r &d Ty4l ey NP -up to S carbon atoms,
pi perazi ny qui cl
Chl or o- 1- cycl opr opyl - g}?é P@?f‘{?@%é’{f{gz & haddd’rcoal4 c(§’xRo’
i nol i necarboxylic a&|ddeqbt1ng hydrogen, straight-chain or branched

6-
3-qu
8- Chl oro- 1-cycl opropyl - 5H?yﬂ'“ddpﬁ§ ‘IL34 H DI UtbndOalkoxy having 1-3
3-qui nol i necarboxylic acid

6

a

q
, 8- Di chLor o- 1- cycLopr op§T® Q“fﬁiﬁﬂiﬁJ?QPQﬂinRhKYQf“‘QQ &8i ddetketapdalyiic

cid. 9. ?- A no- le &gk Liogv tpy L1683 &-adibeat cx;;enc— indtthiehpdk9i4moXety.

3- qui noLi necar bgxyLi c !n?1 or.di aiml for use
in conbating |P?nessesaeﬁfﬁoaﬁdgg%%poun S "&J ggﬁof%uﬁqagﬂ)qgccordlng to
Claim2 for use‘“n"%bﬁbatlng i1l nesses. Conpounds of the fornul a

(I') according to Cla|n1§ f@ﬁduﬁ% 'thKHﬂﬁﬂd’Hl'|ddﬁQ$%%i o¥2d1fferent,
Medi canments, characterized in that t he)

t
1- cycl opr opyL- 6, 8- di hal OY2H sﬁPQLQHWﬂfgvcon 3&9§‘§G|55F°3603Pt 68%gPEcboth

acids’ of the fornula (I@eattunmﬁnq;tand]emlﬂ 1 13. Process for the
preparation of 7-am no-gd*cy, t
propyl - 6, 8-di hal ogeno- 1 4- dﬁﬁydro zf%%&?%f qJﬁﬁoﬁmﬁegétgg v at8maC|ds of

the formula (1) 00f in Wihi & Sbewrir ex bongsidoh c@am Dé"ldeﬁrléaléoﬂembe'ed
different, represent chiéférscyast d Udingih it e r@inthahh ikeabiyerbAg, and

as r1ng member, an oxygen atom or the groups N- R3
3 and which can optwonally be monosubsti-~

* or -CO0- N R
' tuted or disubstituted on the carbon atoms by Cyq-

Cz-atkyL, cyclohexyl, phenyl which is optionally
substituted by chlorine, fluor1ne, methyl, phenyl,
hydroxyL, methoxy, benzyloxy, nitro or piperidino, 2-
thienyl or hydroxyl,
R3 representing hydrogen, a bfanched or unbranched

: alkyl group having 1 ﬁo 3 carbon atoms which can

N optionally be substituted by one or two hydroxyl

group(s), a phénylacyl [sicl radical, an oxoalkyl

N
.:\ﬂv radical having up to 4 carbon atoms and representing
a radical COR‘, .
R4 denoting hydrogen or alkyl having one or two
carbon atoms. _
4, 7-(3-Amino~1-pyrrolidinyl)-8~chloro-1-cyclopropyl-
6-fluoro=~1,4~dihydro-4-oxo-3-quinolinecarboxylic acid.
S. 6 ~Chloro-1-cyclopropyl-8-fluoro-1,4- dxhydro—k oxo-
7~ (1-p1peraz1nyl) -3~-quinolinecarboxylic acid.
6. 6-Chloro~1-cyclopropyl-7,8-difluoro-1,4-dihydro-4-oxo-
3-quinolinecarboxylic acid. '
7. 8-Chloro-1-cyclopropyl-6,7-difluoro~1,4-dihydro-4-oxo-~
3-quinolinecarboxylic acid.
KRR O R O
* ¢ L M s




1 ~2’R and R, together with the nitrogen atomto which they are bord
form,a*5- ,or 6-menbered heterocycLic ring which can contain in addition,
ring marrber the atens or groups -0-, -S-, -So-, S02, NNR3 or -CO N-R and*§
whi ch can optlonally be nnnosubstltuted 3m|subst|tuted or trisubstituted on_
the carbon atgns by C e: of. which is
Rueonal |y m)nosubst | & ?A? ﬂk’y?j'f Lh?p'bo 1 r| t°| ?‘lcj"[}'ecﬁhl?y dEpt braage,
rine, broﬁTﬁE‘“ﬁbﬂh?Farhmenyic hqﬂ#oxyl nethoxy, benzyl oxy, nitro or

plperldino thenyl7 anﬁpxyl éal eﬂ%ru;&hﬁél &y-bon _at; ani no,
met hyLam no og eth o ei@arﬁl‘f’tr}g hydrcfg °%a branche Qgﬁb 0~4~0yq-

epr
unbr anched §§1X3Fk9f°55?%é%&F ¢ gtc WKyl the d 71 3c696diag - tdon
atons, and whitthisah bptiwsal iy tnmbaﬁﬁngtiu&hbiseslne or two hydroxylL,
alkoxy, al kyl no ore i\ rban atons for
an alLkyl radi 22} t he g"e&r\@group,ﬂgﬁ g{‘ﬁ I{:g(xfy)c%r ony %ér gup(a tor
having 1 to 4uEr HHnC o ing thlenesshol nmoiety, .a phenylal kyL group whi ch

i's 0pt|0na||Y1$Ub5t|t&5ﬁ$5dﬁH§”of the formula (I) accc%QGthQBYk Qqﬂ'fahﬁand

has up to 4 carbon ato g ali hatlc noi ety, a phenacyt |ca
is option- ;nfHd. " c°£ggt'"9 in ? nonosubsti tuted or dlsubstltuted
by hydroxyl, &2. Medicaments, chammed:hlrortlhraet athefyl dohit@aen Nan?-.%-

oxoalLkyl radlfgifgﬁggﬁﬁb}“Lé(%j%¥ﬁgl Ry 01T - JlﬂfiyyﬂﬂQrQ Q%UQL'E

~~~~5 radi repr esert i ng stral ﬁ%ﬁﬂ'or
brianched al kyRO¥h th afaids o td"%afrqj‘dwlaat drie mqr§ ’@[St |t<9ne§l'-laymsdbst i tuted

by 1 or 2 subs3jtuentrrdded® tfiar QHRUD ePEHE tSidh oFNi7RQM idloaxygalgony!
propyl-é,&-dihaLogenq-1,4-dihydéo-4foxo-3-quinolinecarbOxy-

lic acids_of the formula (I)

. ' 1
gl ¥ OOl

N i
Rz/- sz (1)
in which
x1 and Xz, which can be identical or different,
represent chlorine orrfLuorine, but cannot both
be fluorine, and .
W, : R! and R?, together with the nitrogen atom to
which they are bonded,'form a S- or 6-membered
-\;w . heterocyclic ring which can contain in addition, as
rihg member, the atoms or groups -0-, -S-, -S0-,
$02, N-R> or -co—ﬁ-k3 and which can optionally
be monosubstituted, disubstituted or trisubstituted
on the carbon atoms by C1—C4-akaL, phenyl or '
cyclohexyl, each of which is optionatlly gonosubsti—
tuted, disubstituted or trisubstituted by chlorine,
fLuorine; bromine, methyl, phenyl, hydfoxyl,-methoxy,
bénzyloxy, nitro or piperidino, 2-thienyl, hydroxyl,
alkoxy having 1 to 3 carbon atoms, amino, methylamino
‘or ethylamino,
R3 representing hydrogen, a branched or unbranched

* [4 L N S *



Y,

no

_'to 3 carben atons jn the al kyL noiety, carboxyt or al koxy having 1
§r bon atons, or hal ogen such as chlorine, bromne or fluorine, or
nting al koxy having | to 4 carbon-aB®ns, am no al kyLam no or

ykam no having 1 t(hﬁiyqarQﬁmeﬁanﬁr'Qtlfﬁ%@l5V&uﬁtﬂfwyhgfﬂ“k3%% car-

di al k

rep egentlng strai ght-chain or branched avi n carbon atons
and Their phar maceuti cali9p Rtomsza@ng deFﬁtES" &BFH°%ﬂH§¥|Qﬁ1%%9?%‘t%ﬂ$éﬂqy
metal, alkaline earth r&ﬁuﬂ.o&ndu@u&@ﬂdbnyun1sakBSy,chakﬁnéwfnaeu#ldhéﬂkyl-

ei THet a) 1-cyclopropylL- m,h,aol %g%n s hévq hyqr90430§9r§orgu$poms nﬁ%r an alkgnd

carboxylic acids of t he ¥or rul®
x have the abovenentlonéuhﬁédnlﬁge ANENX 999#93eﬁtsthalb@k#wYQﬂ@#anﬂﬂgFOUD

chlorine or Il DI j |%%LLH Il ltlo 4 ch#ddn! atoms 7 thd ! ¥OEdHEL WS fety, a

Heted win arines of U YT bl SuiE P hAE Eppi it L e T
tg? presence of aci d-bi nhenghapynt saddcab) aad has up to 4 carbon atoms in the
Whlghp'peraz'“y') 3-qui NQl RGP WEN L, 281 Phhalt P FRETHLE l ¥2n s Idbtion-
Minga ally monosubstituted or disubstituted by hydroxyl,
ar- methoxy, chlorine or fluorine, or an oxoalkyl radical
. havinQ dp to 6 carbon atoms, furthermore denoting a
radical COR®, cN or SO,R%, .
R‘Irepresenting hydrogen, straight-chain or
branched alkyl which has 1 to 4 carbon atoms and
is optionally substituted by 1 or 2 substituents
from the group comprising amiho, alkoxycarbonyl
having 1 to 3 carbon atoms in the alkyl'moiety,
carboxyl or alkoxy having 1 to 3 carbon atoms, or
halogen such as chlorine, bromine or fluorine, or
representing alkoxy having 1 to 4 carbon atoms,
amino alkylamino or dialkylamino having 1 to 5
carbon atoms in the alkyl moiety, and

R5 representing straight-chain or branched alkyl

N having 1 to 3 carbon atoms,

\'; ' and their pharmaceutically utilizable hydrates,_acid
addition salts, alkali metal, alkaline earth metal and
guan1d1ntum saLts, characterized in that either
a) 1-cyclopropyl- -7- halogeno~1,4-dihydro-4-oxo-3~-quinol ine-
carboxylic acids of the formula (II)

(11)

in which
X
X3 represents halogen, preferably chlorine or

1 and x% have the abovementioned meaning, and

- \\

N LT




x1.and x2 have the abovenentioned neani ng, and the piperazinyl radical ca
be .nonosubstituted, di-.substituted or trisubstituted on the carbon atons
by, C1-C4-al kyl, 2-thi-enyl or optionally sub- stituted cycl ohexyL or phenyl,
ks reacted wth conpounds of the fornula 4.} 3 R X (V) in
whi ch R3 has thé aboverenti qned meani ng but cannot be hydrogen, and X
denot es fluorine, chlori-®8" 'Bf6mi ne, iodine, hydr oxyl , acyl oxy, ethoxy,
phgnoxy or 4- niareoregiedredx y,i thhaménappofpthat ormutéel prEsence of

acl d- bi ndi ng agents, or c) a 7-(1-piperazinyl)-3-quinoLonecarboxylic acid
of the formula (1V), in which the pipe&ezinyl radi cal can be nono-
substituted, disubstituted or trisubsti ed on the carbon atons by
Cl-C4-al kyl, 2-thienyl or optionally substhTtted -41- ¢cyriphexyt or
phenyl, is reacted with M chael accept@®%”0f the formila (VI) BCHCH2 .

(VI) in which B represents CN, COR6 or COOR7 R representing nethyl or
ethyl, and R7 riepwédehting methyl, ethyl, n- or i-propyl. 14. Use of
7-ani no- 1- cycl opropy! - &18,¢8uhaPoRgpe- iné-abovementioned meaning, -

di hydr o- 4- oxo- 3- qui noLi necar,boxyl i ¢ acids according to Clains 1 to 4 in the
preparation of YREdecARRAPEriate_in the presence ofjaqig-bjinding agents,

or .
b) a 7-(1-piperazinyl)-3-quinolonecarboxylic acid of the
Y formula (1IV) ' -
. (v
in which
x1 and XZ have the abovementioned meaning, and
the piperazinyl radical can be monosubstituted, di-
substituted or trisubstituted on the carbon atoms
- by C1-C4-akal, 2-thienyl or optionally sub-
. stituted cyclohexyl or phenyl,
o is reacted with compounds of the formula (V)
o, RX (V)
\Va in which

'R3 has the abovementioned meaning but cannot be

hydrogen, and
X denotes fluorine, chlorine, bromine, iodine,
hydroxyl, acyloxy, ethoxy, phenoxy or 4-nitro-
phenoxy, .
where appropriate in the presence of acid-binding agents,
or
c) a 7-(1-piperazinyl)-3-quinolonecarboxylic acid of the
formula (IV), in which the piperazinyl radical can be mono-
substituted, disubstituted or trisubstituted on the carbon
atoms by'c1—c4-alkyl, 2-thienyl or optionally substituted
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cycltohexyl .or phenyl, is reacted with Michael acceptors of
the formula (VI)
B- CH=CH, | (V1)

in which .

B represents CN, CO—R6 or COORT,

r® representing methyl or ethyl, and

R7 representing methyl, ethyl, n- or i-propyl.
14. Use of 7-amino-1-cyclopropyl-6,8-dihalogeno-1,4~
dihydro~4-oxo-3-quinolinecarboxylic acids according to
Claims 1 to & in the preparation of medicaments.
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