0. 140 '116 ‘Descri pt |;(5n Field of the Invention The present invention reI ates -

-to”novel 6-fluorogl, 4- di hydr o: 4- oxo0- 7 Sy, SE |ott.|t1 pi. per azi nyl qui noline- 5

3-carboxylic acid derivatives which have an excel | ent antibacterial effect,

and their~phar P&’L‘UMI cally-acceptable salts and process for preparing the

sane, Mokeé parg %begi/"eﬂthe present invention relates to novel 6-fluoro-1,
dt

4-di hydro 4- 0x0- Y n%&l@!é%w bALSRS! 4-Bifvdre-% 8tk deStedBib&azinyiquinatine-
derivatives searcesem.edcuwert veS WARH Hlave SH Bktbien{ hntiba &rar lffe&O andmﬁ'gﬂs&n{:e‘fm bdically
is a | ower al kytcepyaisielgaite and prgceds foo prépariag liersameons, a vinyl group, a

2-f 1 uoroet hyl gr oMgrecuartiguiarly, yadipresept inmgritiony relatps to fiavelr §-fluomet 1. R4dibwgiechd-pxp-Tasubstituted -
hydrogen at om Birerazinyiainoling-kearbaxylis aeid [HaRMaRps copreserted by the genepbiormyla s [err]
is a lower alkyl group having 1 to 4 carbon atonms_and [err] is a hydrogen

atomor a fluorine atom and their plg%e macl)l ogi call y aﬁcept able salt and
process for preparing the same. 25 I 1S e So far, as
xyl-i c aci ds have been

do
anti bacterial nedicines, those of pyrbd'm\
wi dely used. For exanple, nalidixiRy-alid,NpI Mg a#c acid, pipenmdic acid i
and ci noxaci'he have been narketed for cligi cal,& treatnment of urinary )
tract infection, intestinal infecti®& d chol &ngi 4 infection. The npst
ef fective and widely used antibacterial F‘am)ng these is pipemdic acid (The

Merck Index, 10th Editi i on res nt 30 ardde. L B8 G ub ‘?&{ b ora 2-
(1r): 0 [er TZT Mer:;(n::, ﬁ%ﬁﬁﬁ Aﬁ‘ %g) F na&%ﬁ;i ﬁ ﬁﬂ% cn&h{&ntycarbon
6541) was syn t'}é’ﬁ«l 2} C? DAy Py Sug ﬂzem ﬁl ﬂioﬁrato&lsa RA€En ogahﬁlﬁmmrdlﬂcormeatom.
acid and to eXﬂatnﬂﬁeilrbﬁarﬁﬂ&old@&sﬂy@’cteatab&rsacindmz:eéifohr&spahhgetheIsm cal fornul a

(I‘L,) as shown bel ow and used for the clinical treat rrent of infections

“i npeti go, phbegr?b’mft@dwwd bsce or to I b d Siic &R Rad 28 i d. F
o scloses. amng, gRy MR RERT o, e A
as 45 anti baCttIFeEt T\t n$r§ t@& nf@cﬂQﬁ Qhtesinal Q‘Ectllaﬁ @WEH%Q!SWIO Thé Inaseelfeative and

al so quinoline v&i@dmﬁwidueaowia mib@g théed ik pipemidieatid (he MetchBitiex, 1Atie Editiom, 7338} represented
C- 7 posi ti 0np Wiby lthefallowingsfoirngd My | ami nes as 7-[ 3- (am nonet hyl ) - 1-

pi peridinyl]-1-ethyl-6-fluoro-1, 4- dlhydro 4- oxg- 1, 8- napht hyri di ne- 3- car boxy
lic acid. F 0 50 COOH

COCH [err] However, -such marketed anti ba rl alsl re unsatisfactory as

- they had to,pe-applied -in large quani\i yihat their continuous and m
| ong-term admi nistration could cafife Jverse S||de ef fects for exanple,

gastroi ntestinal function disorder. Sunmar y.,0f, t he I nvention The

present | nventors studied therefore for finding &utd a nore effective

antibacteri al an%ecenﬁcoverﬁoxacsf nﬂie ig?ck QQJQOH'&R' drtl% r E?Aﬁi”bv%g spythésﬂ d to improve the
above- ment i 8hie g GahGlafltrebiok Bibb-Ricid akiddh&to BRb &GS biRtibhdtdHRl shSctth, AAbd tR&EHeRicaPtbrmula
medi ci ne conpane@s ehdwh HRiokediddisé faCinel cl(niobotreaﬂﬂbnnernﬁfeamacme(dol btlegiRth, subcutaneous
excel l ent in i biscesabetoodillitin: i narg excretion as well as inits lowtoxicity.

The present i nverfPrdyra $06,488 ctisclgpest qw@gfqﬂpﬂg,tw gs fguoroqulnolme-3-carboxyilc acid derivatives as

o 45 @antibacterial agents and a process for preparing same, Disclosed are also quinoling carboxylic acid

. derivatives. that are-substituted i their C-7 position with various N-alkylamines as-7-[3-(aminomethyl)-1-
v o lptpendmyl] -1-ethyl- 6-ﬂuoro 1,4-dihydro-4-oxo-1 ,8-naphthyridine-3-carboxylic acid.
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However, such marketed antibacterials were unsatisfactory as they had to be apphed {in large
quantities so that their continuous and long-term administration could cause adverse side-effects for
“example, gastromtestmal functlon disorder.
60  Summary of the lnventlon :
' The present inventors studied therefore for fmdmg out a more effective antibacterial and discovered
that the compounds represented by the above-mentioned general formula (1) are more effective as an
antibacterial medicine compared with pipemidic acid {ll} and norfloxacin (lll) and excellent in its rate of
urinary excretion as weill asin its low toxicity. .

65 . The present invention is based on this finding.
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4 | 0 140116 Detail ed Descri ption of t he %
I n’</ent ion In this:invention the | oweg @j‘byll group represented by [err] in
the general fornmula (1) includes, for exanple, rret hyl , ethyl, propyl

i sopr opy\l(yuD‘ml!ké‘lbescrﬂBfﬁllmj!tf the l%d"ﬂtﬂert butyl . gr ou es eC| aI I Met hyl and .
) th | n s inven S, or
AR I e A R ﬂaf‘g&m FR e proagpi #%'g?

havi ng t he nd ethyl
addi ti ons s%n tmrmtbﬁog‘.&nmcemmé B8 Sof We@nidourChdling Ahd Saidb Y&rara Sormula (1) are acid
hydr ocl or i skjtios Whifsdt Skalinkbition Qits. THelfoahérondudes minyar idaditdkach @hyapbiotid, swhr,
or or gani cnigetedhysigdbranida, digdraivdide.cptmsrhatemaice ar @rgahig ragidasalis sc,qht Jsadcetatep maleate,
tartrate, ratey H'é'a‘lea?'tté"t"aﬁene‘f’ dedatien H}Cliﬁ?ﬁ iporgp 'l‘a"ﬁi"t guch 3¢ H°‘H'$‘“ S @
pot assi ym clon i tETER g i f 8L pmeangEse s PPy AR Ehapglaming et o SNy bfialky!

et hanol ani ne mrnhu% &k i bHebmpbural baRRhRERR :&ﬁ)d& etc. Non-lim tl ng
exanpl es of t(he1-aamim=m r®f, ddiyard-NBewmdttyd N piparatiniglel-oxodyinolihe-Etdtydxyls acid.
8-di fl uoro- 1,{2). 1-Ethyl-6, 8-difluoro-1, 4-d|hydro-7 -(3-methyl-1-piperazinyl)-4-oxoquinoiine-3-carboxylic acid

per. azi I | C . ac

: 11 (é![ E;FE% r‘;fd(%f“?%qﬁeﬁg%ﬂ%ry I 4-dihydro- ')(-13)-methy?1-p%erazmyl)Iﬁoxoqumg}me gzt(:ZrLoxyhc ac::u(iI hy&ro-

4-di hydr O- MOW* (ZJfquf'oQﬁ"\(/@¥ '4thrly)iro4T @m%| ﬂﬂbér%yﬁ~4mﬁm ‘\é @c@gdxgllc acld
hydr ochl ori dQS 6] 3-Difluoro 132-fludro hhyi fyded7-B-rdathyl-1-piperazinyl)-d-oxoquinoline-3-carboxylic
4- di hydr o- abid. 3- neth | - 1- pi perazi nyl ) -4-oxoqui nol i ne-3-carboxylic acid .
hydr o- #hl or |(Qjeﬁ o:@; :Fﬂ-g@qu;o{_q-@emglddymz fyi)-$-0%0-1 -;rmquuxnolme-3-carbo:yhc acid.
r r azl 0 +C icjaci

4-di hydr o- 7_ ﬁ:ﬁ the [p es agel'%?‘ﬁq‘e ngrgég B%p%ﬁ!lsﬁ FXélur ?P%dﬁ?i gy-p g(o-aﬁq ity
6 8 D' f l u é?azj: ln o‘ IlWE ; represented by the general formuila (1) can be prepared by vanous
- 4- &mne hyl - 1 plpera2|ny f -oxqu|no?|ne 3- car%oxy 't ¢ acid. :
( 6) 6 258 D| ﬁd the Ifiest inethod, the compound having the said formula (i) is obtained by reacting a 6-fluoro-7~
4- di hydr o- *Pk(ganﬁaWvﬂlo-ﬁpmwazlmﬂcyrmmxemqhamnsthqfallmhg grRoe3l @amboﬁw iC
acid. (7). 6, 8-Dfluoro-1, 0.
4- di hydr o- 1- et hyl = 7- (3- met hyl - 1- fiperazi nfy! ) - QKQ%qu|noI|ne 3-carboxylic
acid. Agcording to the present inven h@rnovel conpounds, 6-fluro-1,
4- di hydr o- 4- oxo- 7-substi tuted pi per Eiaﬁ Ehol i ne- 3-carboxylic.acids
represented by the general fornul be prepared by various nethods
25 In the first nethod, the conpoyn

obt ai riggh by reacting a 6- f1 voro- 7- hal 8gend- 1,

d ving the said fornula (1) is
4-di hy- dr 0g4s:68% ROSHIH | chdtBras 1edal@ Mbahifg 8€inet desdribegiatioe whitk XGs\b Biforih@Reinibr a
formui a (I ¥orin®atbm QK- pipéridinediarivdues @presdneddrty taanidiiqving deneatiorrds Mlhe sane
meani ng as that described above, while X is a chlorine atomor a fluorine

atom w th a piperazine derivative reprs%;::;ed by the foll ow ng general
r

fornmul 2 (V), 40 [err] wherein [err] and ] each has the sane neani ng as
‘that described above, in the presencg ok abgence of a solvent. The sol vept
used in the process of this invention3i s\ _fpr exanple, water, alcohols stfth
as butanol, 3- 50 met hoxy but anol org anyl al cohol; et hers such as

et hw ene gI ycol dinmethyl ether (nonogl y‘ma)aﬁ di et hyI ene glycol dinethyl -
ether (diglyne ripet hyl en col dineth [ 0

pol ar sol v& ﬁ\{ft' )'SMEﬁhaaé'gé‘ Fﬁ%tx? B el '"ggsm ef’f" J ul ox{‘ggeprg%%e%{aaﬁ%ep
phosphoric 't r'!h@EBi\dzﬁt usddl VR brocddy dftﬁﬁ@ﬁvbﬁklb‘i i$ Etﬁléxa?ﬁplé)%iée RRokdls §udh BB A3noD 13-
or gani @o basedoguBNands op jsbardylNacohpii @tiesnych |astdtiiene  ghcol dimdihmieetber (monogiymel,
tri et hyl - agigtheenesgycol dlmefﬁh'eetagdveivmhtﬂll%ﬁfvme rabyselt dimpthyl sethes (Wglvemal apestic galer
within theso‘h@ﬁ?‘go%zﬁ’dé" mam l?ﬁ'l rast'lﬁll suifoxide or hexamethyl phosphoric trlaml e; aromatic

hydro ns suchas enz ne or toluene; or organic bases such as pyridine, picoline, lutidine, collidine or
triethyl-amine.
55 The above mentloned reaction is to be carried out within the temperature range from room
temperature to 200°C, preferably from 100 to 180°C.
S Thae starting material of this:method, a 6-fluoro-7-halogeno-1, 4-d|hydro-4-oxoqumol|ne-3-carboxylsc
" acid having the general formula (iV), is, for instance, those already disclosed in Japanese Patent Publication
{unexamined) No. 141286/1978, Japanese Patent Publication {unexamined) No. 47658/1980 and Japanese
60 Patent Publication (unexamined) No. 30964/1981.
The piperazine derivative having the general formula (V) are also known substances and are disclosed
in, for example, U.S. Patent No. 2,780,625 and South Africa Patent No. 6,807,552.
According to the second method, the inventive compound represented by the general formuia (I} is
prepared by hydrolyzing a 6-fluoro-1, 4-dihydro-4-oxo-7-substituted piperazinylquinoline-3- carboxyhc acid
65  ester derivative represented by the following general formula (V1),




enper.ature to '[err]-'preferab-ly from 100 to [err] * The starting materical
f“this method & 6-fluoro-7-hal ogeno- 1, : ;

- 4- di hydr o- 4- oxoqui nol i ne- 3-carboxylic acid having the general fornula (IV),-
its, for instance, those already disclos@dl4® ttlhanese Patent Publication
(unexamhed) No. 141286/ 1978, Japanese Patent PubI I cation (unexam ned) No.
47658/ 1980 and Japanese 60 PatentR Publ*{ cati on (unexam ned) No.

30964/ 1981. The pi perazi ne -derivati haw @TRformula (V) are’
-al so known substances and are discl [ anple, U S. Patent No.

- 2,780,625 and South Africa PatenfiyMNg¢. N-According to the second

net hod, the inventive conmpound repr ted by the general formula (1) is- v
p epared by hydrolyzing.a 6-fluoRg-1\ 4-di rﬁedroaﬂ 0X0- 7-substi tuted

pi per azi nyl qui-nol i ne- 3- car boxylic acr%s 65 ester der| vative represented by
“the foll ow,n 40. rr wherejn [err
ahd [err] V%a%&%aﬂg‘.% R aﬁd&\é!as%r“ghagtshetsﬂg?% hin I %Qb"ﬁﬁa'ﬁ% 758 '%we']a'k‘/'.
| pwer al kyl grote Hvdmlyﬁiglsizarhai dut Scablamg tﬁh@%wnﬂ%&rob)&ﬂﬁ@én&é‘éh%udh%sﬁﬁfr&ch%%%or
according to svlﬂechnem ameikéioslichuss segivarhyamixide stipdiasaismihydiogigéll ori ¢ aci d or

sul furic acid "’qf ér'!"?"ss‘iiewea@edsf@dﬂﬁrhv tysin i the fsm gf@weDgs sotutions, ethanol or

hydr oxi de. '5Tr’|"<‘ae wfc? | faq gerup ey é&°"ﬁ9Fs the hydrolysis in the

form of aqueqatfx a‘%{b?&f% E% %era%‘utrﬁg Pthgd?rl?ﬁrSWsL%?“g‘df'U‘fﬁ'ﬁWg tyfhe
aqueous or gani cTigol swem{gs makéres rsr QﬁCttl’qeonsaldS héh&e 6akiHusd- 10Ui-diﬁ{:dr@-4-oxo-7-subsmuted :
t enper at ur e \miPeRFinYIqUiINElinad: bdxylmnaddwestsrodm‘véneéq)a-eafow &ubstaricéCarided Imbthod for their

_tenperat ure Mepf:%! rz Pﬁﬁéfr'ﬁedds@d f°"¢W@9§¥mnl¢srfg mafatesed. al s of the said method,
ivel vr

&fluoro-1 he;g j}g ? the compound represented by the general formula (l) is
per azi nyl qidsma g fg; ng' 'dlfgi (%'4'°€%'7(§etrsf'§7'é°tdlW?Z'QY'@“WBVEra"ca’bm‘y"“ acid
Ibst ances and a net hod for thelr reparatlon I's described in the

bl | owi ng 2exanpl es for reference. In the third rHat hod of the present
hvention, the conpound represent ed:zzby t Re generfp | fégal a (I) is prepared
/alkylatlngaGquorol 4- di hydnp ¥C

per azi nyl - qui nol i ne- 3-carboxylic d @ i vgl having the follow ng
eneral fgprmula (VII), [err] 35 V\/né’r"el nN" 8 r] "'{and [err] each has the sahf
pani ng as that described above. or rmul the sane as the said

brimul a (1) except that [err] is ’Fepl ed wngh a thydrogen atom The above
brivative may be reacted with a carbodyl conpound represented by the

pl | owi ng zgeneral formula (VII1), 40

[err] wher eiharefneRi IR RuRs andBedrahgesntha same meaninglag ey deadricyd ?ggwmawln ij thle same
hrough 3 carlpde sad ﬁ%“u'ﬁwqu?t eBe'ﬁd@P'Q&‘Fd wih g divgrogenatem. &g@ﬁ"%’f’e {13y be
r bony! conﬁ??ﬁﬁ?ﬁwﬁﬁﬁlc?fﬂml"h%m‘b"@ t BPrerSTaAY AN ATy ererakigrmHig Yy de,

cet al dehygde and propi onal dehyde. Formal degyde is used preferably in the
brm of its aqueous solution (formalin). In case of acetal dehyde or

opi onal dehyde, it is desirable to use Ri-Crtbenzene as a sol vent for thelVii
pction. The reaction is carried out at a temperature within the range of
D0 to [err] }”(’,B?'é‘f‘ér ig9|hydragenatam prxIpwisr alkyl ofupaYing Lihepugh 3 paaRenyatems; indfp Presence of
sol vent udbd. " AL ERDaAl e MohyI Borlschdihig the on bR R 1AM Ao rFriafidRyde! dchthiBhyde

pl‘ perazi nyl quhdgrbpibriddhR! kueniibéHydéleluled preferably in the form of its aqueous solution (formalin). In
case of acetaldehyde or propionaldehyde, it is desirable to use nitrobenzene as a solvent for the reaction.
The reaction is carried out at a temperature within the range of 100 to 200°C, preferably at the reflux
s0 temperature of the reaction soivent used.
Alternatively the 6-fluoro-1, 4-d|hydro—4-oxo-7-subst|tuted piperazinylquinoline-3-carboxylic acid
derivatives having the general formula (VIl) may be reacted with an alkyl halogenide represented by the
~ general formula (IX)

I—‘*'O_“Q)O""O_“Q._“ZED'O O~ "0nT O
M0

ss - | Re—rt I i)

wherein R; has the same meaning as that descnbed above and A is a halogen atom in a solvent in the
presence or absence of a base as an acid-binding agent.
The solvent used in this reaction can be any kind so far it does not inhibit the reaction. The examples
60 are acetone, ethanoli, ether, tetrahydrofuran drmethylformamrde dioxane, benzene, toluene or
chioroform.
As an acid-binding agent that can be used in the present invention is, for example, trrethylamlne
pyndme or potassium carbonate.
The reaction is carried out at a temperature within the range from the rroom temperature to the reflux
65 temperature of the solvent used, preferably at 50 to 100°C.




- wen w®

“derivatives having the general - forrrula (M'1) may be react ed Wth an aI kyI

: hat ogeni de.represented by the general formula (1 X). 55 : -
‘[err] wherein [err] has~the same neani ng as that described above ‘and Ais a
hal ogen atom in a solvent in the @r&4@ntd6or absence of a base as an

aci d- bi ntf qﬂe ‘?19\%?% g&ﬁd qgk “1%}5 1U§ g'qy&r%«ttopé ?st@ G&b&&a&%ﬂyl?ﬁn&ﬂx 3—|é$r9g(yﬁco
far it eRdtives topredehtel Bhdrdl BtmulblF afia HRba A SHONR, that are

- et hanol olﬁilmraccot'dﬁdtﬁhﬁdf od$ &anbdd seefah Wavie @h srithdkdial eﬂ’eaxgzi&; bdie gamAsitive

t ol uene @ gravh-oegaficr microdgarismagidchrvandusely laegmmclmehat can be used in the

pr eser?t \Teﬁﬂquhofagﬂmmm@w ity "?"F'EQ a;‘PF‘H &% ‘;@s’gmm

](c:ar bonﬁt ven ?%gﬁ‘f 5‘1‘?"4%59&‘ Il;:f""‘e ;\ijffesﬁ'lt ?JP e A %o
rom t he Rélacufe ﬁéérb@er{&tér fned

uSel,  prsien shis bl O B :ﬂﬁaﬁ?ﬁﬁ%wﬁﬂ%ﬁ ie"*‘“ﬁ'zﬁiﬁ” Gl
6-f1 umo 1, 4-di h%dro 4- 0x0- 7-substi tut ed pi-perazinyl qui nol i ne-3-carboxylic
aci d derT resented by the general formula (1) and its

phar nacol o P'B%‘f“\"? gg&%‘ﬁ?’hﬁf‘ﬂ“@%ﬁ that are obtained according to the N
~nethods described so far, have an antibacterial effect against both

gram posi tive and gram negatlve m §roorgaffi sms_and are very useful as

nmedi ci nes. 5 The effect of antiys P T activity, antibacteri al
spectrum and urinary excretiod ane khQ Table 1 and 2 respectively as

- exanpl es for representing th’éNpot"énta 1 ng p ar macol ogi cal effect of the

i nventj ve conpounds. The acut)—t-ém city héF’ &_&en determ ned as shown in

. Tabl e 3, whereby as a refer@ﬁge drug, norfTl'® mar ket product
_re}sPesent ed by formula (I1l), is used. to Test Corrpounds Conmpound of
“Invention feneaypd ef inyentian (Exanmimdlound of | nvention (Exanple 4) [err]
Corrpoynd of Invention (Exanple 16} 35 F [err] 45 Compound of | nvention

(Exarrp‘r'le 20) [err] Reference Drug’\(norfl gkacin) 65
COOH

[err] 6 0 140 116

30

o F CH,CH,

35

45

50

55_ Reference Drug (narfloxacin) -




e ' . . . ) B o -, - TR

1Y Antibacterial Spectrum Experiment: M nimuminhibitory concentrations -

C were deternimned by the twofold agar dil uti on met hod ( Chenot her apy,

.29( 1) 76(1981)). Over night cultures in'Meller-H nton broth were suspended
by buffered 5 sal i ne gel ati ne: One Iocﬂ) 0 &18 he bacteri al suspensi on
[err] orvferr]s. C AhfbAMehf Epachgmuni t s/ ) - was .i nocubated onto the test .
conpound cont akxpemgentl at es. The pl ates were i'ncubated for 18hrs. at [err].

The M C was t he IMinimgtn ipbibitey toncentaations§ (MiCiowete Wigtetriiadd byntheiwbletdi agas didltien ‘method

growth. The ré§ hea?m,f i TA(1987 ) TQusr @,*9'3! cqingstn Mueﬂ@f-HmtonAmth were seappnded by buffered _
Spect r um (M ni; 513781 ﬁ" (9515 ‘P'o%lsﬁe i (191970l cplopy- °"" ‘1“§?’ was
Exa oun lates were incubate s. at 3 The
1 on of ru aCI b Sté'bsvlujsbble grro A‘[P&E%g hown in Table .
+ | 0 10 0 20 TARBE10 15 M crococcus | ut
341 10 Anttbac;renal Spectga\r;n (Mlmmum t@neggtratlon cm@mggrowth Tzlbglon, ug/ml 1 Ilslml)

;gﬁyl ococcus aureus FAD2OOPIC- 1 ' E"aQ“’?O E"a"‘p'B §§a"‘p'e E’GF";?@F Q:f‘
0 78 0.20 20 Staphyl ococcus aureus Tera| W1t + 0. 39 19
0.78 0. 78gacillus subtifstaTcceddaz 39 St aphyl oceccus gapr euse.d>- 353%.30 020 *0.10
0. 39 0.48 1.56 1.56 6. 25 Streptococcus pyogenes Cook
+ 3. 13 Microcgreysjuteus ATCES34] 6.25 + 1”556 25 &2 heri®di a c@AS 6.25

Eodher i chi a CBPPRSEgys PAoRBRIte D27 0goyam g 6% g o

0. 20 0. 8},‘3 §Qphyl‘6l:&:&§léﬁlréu§-T&BﬁhHmm ae PCk-602939  o078- o078 0.G38 o039
0._ 125 025 0. 025 Sal nonella typhinmurium |1 D971

0. OSStaphvlocti):p@Chureus M$-389 0. 05 ®al nDA&P| a t&Phi 90NS56 1.56 6.25
.- ~ 0.05 0.0125 0,1 0.10 0. 35 none| | a par hi

3 10 5 , Streptococcus pyogenﬁs 6(1 5 0. 025+ gég ?@ :4130 82§ gyp I1 56
Sal fronel | a*%5 chgkdribhih bGminB RS - 090025 g5 0- 0210 803133 0.05

0. 0.025 40 Sal nonella enterltldls Gl4
0. 0. 2Bpcherichi®cdK-12 CB00 05 Serrati a rarce9déns | @p8 184 020 - 020 - 0.05
0. 0. 10 .. 0.20 A8 0.10 Pseud nas gi nos AT 027
- 0. 49 Klebsieja ppoumoniae 6'9'1%2 0.20 ~ 8%9 &&@ don®¥3s adrgi ndP38
| FO3445 . _Salmonella typhxmgru]rﬁ llDS71 0.78 - 0- 7%.10 30.35?’ 62078  0.20 0.05
Psejudononas aer ugi nosa NCTC10490 .- 0. 39 0.78 0. 39
0.7 0.78 mmnmssoaerugl nosa PACL - 0.05 -0.0125  @©078 0.101. 58.025
1. 56 33513 50 Pr ot eus norganil | F03848 -
0.025 - O. 02%*"’“°"e“?)9‘1‘5§""“' 01§. 20 0. 025 Pr ot 898251 4075 i s 99384910 0025
- 0. 39 saimorug &hotmuiiel s60% 1.56 _ 0. 3Q@205_ o.5¥50t eLbsmvm g%ﬁbs 0.025
OX-[19 - 0. 05 0. 05 0. 20 10
Pr ot eux Vvulggasdimordia dBeritidis G14 - - 000025 0.05 0. 02520 @395 0.05
0.2 0. 025g ] AbiRese&sikifidaq | FO3850  _ 020 010 0% 10 o078 0.Q3¢
0.2 0. 39 0.05 60 Enterobacter aerogenes ATCC13048 :
0.0 . 0. 10PseudomoBas2@ruginosDATIE9027 0. 10 Ent er ohact er 0.88 oac exl® 963 0.20 0.05
- 0,;1,0 0.10 0. 20 0.20 ° 0.05.63 Free. . 7.
Pseudomonas aeruginosa IFO3445 - . 078 0.78 0.78 3.13 0.78
Pseudomonas aeruginosa NCTC10490 - 0.39 0.78 | 0.39 078 0.78
o, Pseudomonas aeruginosa PAOL -~ - o078 1.56 1.56 313 039
* Proteus morganii IFO3848 - £ 0.025 0.025 0.05 0200 0.025
Proteus mirabilis IFO3849 - o039 020 039 186 - 0.10
%% Pproteus vuigaris OX-19 T - 005 005 020 010 005
. Proteux vulgarix HX-19 S - 0.025 . 0.025 0.05 . 0.20 0.025 -
. Proteus rettgeri IFO3850 | ~ 010 0.05 0.20 039 005
' Enterobacter aefogenes ATCC13048 . 010 0.10 0.20 0.20 - 9.10

Enterobacter cloaceae 963 - 0.10 . 0.0 020 029 . 005

5§ *Free. -




0 140 116 2. Urinary Excretion Experinent: Male rats of 'SD strain, weighing” -*
18(’5—2109, were uséd at 8 aninmal's at a group. Test “conpounds suspended in- -
0. 5% car boxynet hyl cel |l ul ose were adm ni stered per os to 24 hr-fasted rats

at dose qf,20ng/ 5 Kg. Uine was p@oHqd firgm O to 6hrs. and 6 to 24hrs,

and urinafy xer i on was neasured by bioassay using Escherichia coil

NI HI-JC 2, &HPY% are shown in Table 2. Bioassay: The assay nethod

enpl oyed \NaSMs;ﬁe;@ups@lsaﬁﬁ; WESH1802h 04 WeRCHMaH iaf Biamimfe! dt a rb%;‘. o5t Zompbunds

was 10 appisppridedindlsg chrdonyredhyiidiiniodd idrdhdriinisteraber obtd Jaar-fa atdht dbsRlop20mngs .
assay 1§ Kedéine wagnoolst fonidtabhes bid S ta 24hom and unieery wisreomwelameanuréd hBlidassey spihgit e
buf f er pHEsehgrichipspl MHJ-JC2; Thersultsarp srqviin BRkiy2-Concent rat i on Rat e of
Urinary igiy%ir}e ([err]/m) Excretion(% Drug 20

0-6 6- 24 ¥a¥sav method employdd s thé\ub-piatéBin6d dsing Escherichia coli NIHRIA2. Urine was

28 10 appropriately dA(red- %WV 8M @Hosphate buffer pH 7.0, befakb assay if necessafy. Standard calibration

75 25 Exalipdsavetetmade in 1/15M phosphdgelluffer pH 7.0. 46 41 Reference
Drug 63 9 10 30 * Free. 3.
Acute Toxicity Experinent: 35. \al JAPé-Ec%_of ddY strain, 4 weeks old,

were usgd at 10 animals at a group. "PAYtTEBMounds suspended in 0.5%
carboxynet hyl cellulose were adnministered per os(p.o ) in nice 1n the case
of intravenous (i.v.) adm nistfatipiig CofRchtrtiRPOUNds Ratrd? Usidryed in 0.1
N-HCl sol ution and negtral i zed| Wi t hinQUrineNugialDH sol ut i Ereretjost%)] was -
detern,ped by the ProBiU8 net hopg—frgmdead g atsTwtih 10 @days. The results
are shiwn in Table 3. 40 TABLH 3 AdPe fo—ﬁ“@'?’{y 46 0=24 th

[err] (my/kg) Drug, Bt 514 iogV. Ekanple Xg >4000
348.5 (326.6-372.0) | err] 50 Ekanple 4*2 >4000 . 245.6
(223.7-269. 6) Ref exangedDr ug 6584000 87 229.5 (211.1-252.7)
55 ad [err]= 95% Confidence Limt Ler r]

' Exampie 16 344 46 - 41
Reference Drug 63 9 10
30 " * Free.
3. Acute Toxicity
Experiment: - .
as Maie mice of ddY strain, 4 weeks old, were used at 10 animals at a group. Test compounds suspended

in 0.5% carboxymethyi celiulose were administered per os(p.o.) in mice. In the case of intravenous (_i.v.)
administration, test compounds were solved in 0.1N-HCI solution and neutralized with 0.1N-NaOH splutnon.
LD, was determined by the Probit method from dead animals with 10 days. The results are shown in Table

3. .
0
TABLE 3
Acute Toxici
.\/' . tv
45 LDgq (mg/kg)
Drug
p.o. iv.
Example 1 >4000 348.5 (326.6—372.0)""
50 o '
Example 4*2 1. >4000 245.6 (223.7—269.6)
* Reference Drug >4000 2295 (211.1—252.7)
s *' () =95% Confidence Limit

*2 Croe,

It is cleariy seen from the results above that the compounds of this invention exhibit potent effect of
urinary excretion and exceilent lower toxicity as compared to reference drug.
60 Further, the antibacterial spectrum shows that the compounds of the invention exhibit approximately
the same activity as the reference drug.
Therefore, it is clear that the compounds of the invention are very useful as medicines for clinical usage
because of their superior pharmaceuticai effects, such as exceilent absorption, and tower toxity.
Thus, the present compounds are much safer than traditionally marketed medicines and are
65 considered to be highly useful as a clinical medicines. '
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activ
t hes
pr eci
aci di
pr eci
8.19g{ o
“Jerr]
% C,
7- (3,

4-di h
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car bo
f orma
reflu
- hydro
of ch
needl
12,10
1- Et hy
4-‘d¥h
1-eth
35 cai
triet

| asacllq L.?(uom' i 9!& °é,

fent © Nor et tag @f.chisz? (ot V&.mrﬁ (EEREEIRRA s e 1606
i di ng tpe of BFrékHyipipelaing add FOMESE @ikl Qs REtocPRHAA hou &epreao,a gswem of the

¢ Cconmpoundseadfiontrhiturervis Rdporatddand the tdsidie waclifide dithsoveadubalsavétidhatil Théiiution

of 5 exanplwastreapsivoth aamwegwmnaln nm»;ahzsﬂthh R%amous(;nduynlh rexide. Bhrep. thesolution
consi der edvaaggq 'ﬁ‘liﬁﬁ

4-di hydr o- 7- a’g vél i n éﬁ{}g ?f,m%gl’% + ﬁF%‘%%‘Q ié&l&lﬁt%&wﬁp"‘}

re of 1

ydr o- 4- oxoqwnmllylsiseor&“ewb@gyl-lmc aci d, 16 70 g 10 of

Nyl pi per azi neCalgwiatedl% 11l C, 65.2p\H. iBARNEN, 486 heat ed for 14 hours under .
k. The sol venfoupd t e: re&813 ol ¥t ir¥-Was evaporated and the residue
bidi fie® wth 50% aqueous acetic acid. Jhe golution was treated with
ited car bon @agdinahi-p erzz%d,nmeuwﬁl/&aqwa@am%mummg Qatbéighe abiaeN,

bl uti on was agamixtdré Qﬂl £6b ¢ bh 138-sadeel1 aarhb@fan-(mdthqmr-yﬁsdaszrnan%xoqﬁhel.ne-s
bhi't at e was cérbbxylic aniti bydcbchlibgdeo b et 90% feririiasvdd, 3.5 Tl @f 375 frirmalin anslN.70 g of potassium

i ed with EeTRenw was %e§ Bhowrm uer Rl e wﬁ@emmmews nfyfalized with 20% aqueous
F‘l«

bi t at e was H?e%‘;m'l"ggg 3”!{’(;' gﬂ(agﬁ" ltered d’NF 'F%Fté % of 6'"‘@’?(?{:!“ and

om ound scolor es ne
of hydroc n% ne" & ﬁ eﬁ opw nee
Anal ysi s forc{@raie]dsﬁac;eiﬁ ed, 84s; CN, ﬁ5021 H 5. 72 N, 11.36 Found
55. 13; k3, 5. 7BwundN, 124: X7 6202; EMa@ eN212.05
#-Di net hyl - 1- plperazmyl) 1ethy| 6f|uoro

ydr 0- 4- oxoqu:.l pl/. 69
y me dro xoquinoli -3~carb xylic ac
yl - 6-fl uoro- ? %?f%m '1P&3-d g gt'h?- 2 J-Q%xt;gumolme-&
xylic agid csw @rny adé hqr mdlaeaaau dl,.093g f EPletthg % 20 mi of N,N-
I n and O. Yiﬁnay-nwfbmmﬁmmumaﬁéﬂ at cmltd:)amalm Vi Boure The dolfant ob thaedction miledre was
Xx. The r ea@vapentqcham t!'peeslﬁas wne«vtqvfali with aowwm e'edl!vs s@{‘)‘lﬂ"mﬁ neutralized with

Xi de. The t'sd’["@' FRitEIe e s p@'aphed on

egr ° Or “ ?ggﬁg ySI Srilg'g-LI el@;?g%a'ﬁi“ J;(té'mte? ?°¥°$m§9%§fggg i % AZé& orless

Foun&\alysus%rd;l-lzﬁﬂ ®@2; H 6.37; N, 12.05 Exanple 3
7 (4- et hyl Caeuingedi o] Clﬁgézeﬁafz&n N)11@3f| uoro-1,
ydro 4- oxoqui FRYPH ne-%B- G FpRAcy Hi &78acNd!''86sol ution of 1.00 g of .

VI - 6-fltforo-1, 4-dihydro-7-(3-nethyl %'[342| nyl ) - 4- oxoqui nol i ne- 3-
T boxyl i ¢ aqlghyhyeltGdibald diRudrolz- @Sneewi-pes.g‘ yi) Lo §\Bncnel3-dartSky ik sais

hyl-am ne in 28 nstturetof Nod\y of 1-ethyl-6,7,8-trifluoro-1,4-dihydro-4-oxoquinoiine-3-carboxylic acid, 1.10 g of 2-_
methyipiperazine and 10 mi of pyridine was heated for 15 minutes under refiux. The reaction mixture was
so evaporated and methanoi was added to the residue. The precipitate was filtered and recrystailized from
ethanoli to give 0.36 g of the title compound as colorless needles, M.p. 239—240.5°C.
Analysis for C,,HgF.N,O,4
Calculated %: C,58.11; H, 5.45; N, 11.96
Found %: C,57.98; H,547; N, 12.18
s5 In the usual manner the hydrochloride was prepared and recrystaliized from water as colorless
" needles, M.p. 290—300°C (decom.). :
. Analysis for. C,,H,gF,N;O, - HCI _
' Calculated %: C,52.65; H,5.20; N,10.84 -
Found %: C,652.78; -H,532; . N, 10.65
50 - : '
' Example 5
7-(3 4-D|methyl- -piperazinyl)-1-ethyi-6,8-difluoro-1,4-dihydro- 4-oxoqumolme-3 -carboxylic acid
" A mixture of 1.40 g of 1-ethyi-6,8-difluoro-1,4-dihydro-7-{3-methyi-1- plperaZInyl)—4—oxoqumolme—3
carboxylic acid, 2.8 mi of 90% formic acid and 2.2 mi of 37% formalin was heated for 4 hours under reflux.
65  The reaction mixture was evaporated and the residue was dissolved in water. The soiution was neutralized
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di net hyl f ormam de was heated at 70 to [err] for- 1.5 hours., The sol vent of _
the reaction m xture was evaporated and the residue was acidified with 50%
aqueous acetic acid. The soI ut |mn14@s1mut ralized with 20% aqueous sodi um.
hydrox' and t e pr.e ilter rec itate
C.hr On’%i;)%g‘ lﬁﬁ ? nda olgr ssrﬁg t:ﬁ 2{? ngféiyﬁta ftog1 i‘ya% toegl lent to
gi ve o, N8,.E,Nd oorless 40 crystals, which were .
recryst Edaiculaﬁd%‘ rons9a7mﬁgisuee mfnsdnl orof orm and net hanol as col orl ess

needl es,Foido. Per €]59R8al ¥ $i82; fntberr] Calculated % C, 63.14; H 6.69; N,
11. 63 Found % C 62 82; H, 6. 78 N, 11 66 45 Exanple 4 ' _

| - Et hy th6l %cgg oro- 9 hydra-7-{3-meth l-1 :?':‘ 1':18 oxaqum line-3-c rbox acid

4-di hy ot e & e e b e, A

m 2%t UBﬁquaolﬂue Qarﬁo:@ ate in 5.5 ml of ethanol 1 1 ml of 18% hydrochloric acid were added and the mixture

1- et hyhs- Knated Jort 4 hdursuwrder fefldx. Thé pairioitate vm® GitarerbandnwasBecCwitibethgriol endaethel, 1. 10
g of g;:g;ﬁ?w t'g @Efzr!ﬁtgtegea"&ﬁﬁ 3(9fe dreghlof *Pfd%:/fg'ewa@pma@eeplqusﬁs 'Bd'ﬁ# ﬁbﬁ es
under s addeq
t ot h@se g ‘H sprhﬁ l%a?rnu:srm- EH%O- -[3- E:FI- - p@gr nﬂé%{;xog*u Ie-Z-e W

et hanol A Mixgire/st 180 ae,f anﬂﬁ-emwet s&rlfﬁo@qrmm%ﬁsxoﬁmharnbe&&bw &So g M p.

[ er r ] 2-Aatiyipiperszifieoand [Sevirof pwriinewaa heated/tor EholrBurkiee reftix. Pheldjveid, of ik, redetibround

% C, mer%as eyppogatey'pnd We r@@ug@a@jﬁsolved in ptriorp'hgm Jbesdlutign waswashegwith water,

hydr 0‘1?3' 6?‘? t ) gd. Ahey %ﬁ’ r"gfi %jé?%l% pix g o PHRPRSN R SORISPYE B e P Bk
: dlé ,An °' Pﬂ” 8?1? oss *T Calculated % C 52.65; H,
0; Ngca o/ ou 15 ;.%516, @3138 H 5.32, N, 10.65 60 Exanple 5
~7 &3« 4- IBbmat hybe: 1¢C- qm)lapermzsmnw ne.ga - et hyl - 6, 8-di fl uoro- 1, 4-di hydr o- 4- oxoqui
nol i ne- 3- carboxyllc aC|d A mxture of 1. 40 g of

2§ ' xoqui i ne-
P e st
r e reat lt

vvas h@ﬁ@ Réth Qﬂdfnﬁe% 6m| o? 'n%néﬂa&é b4k Bestised in
evapoaaahad«:aadwé @2 § 05thél tifle sbATholidEabIoAEksicystaR] b, 217he1ssm| uti on was

neat r al iAnalgsidfor C,s8,F.NA0Q - /24O Wi th [err] sodi um bi carbonate. The precipitate
was fil tCaledated il FelrA st'&l5i9?vzéﬁ11‘? m et hanol to give 0.32 g of the title
corrpound:°'<‘;&d col"orFess7 ndedt®s, 'Mb [err] Analysis for [err] Calculated %

C, 59.1% &h aTriflidro-M-diftydrePisspropyi-a- fine-3-carh 59&9 bdve was Bréparbli 11 55'
E&aﬁpiﬁzrﬁm&-E ny r06 % %\?df ugr%ro;iylloatlﬁﬁﬂar%e 7ca oxﬁca u a sg par

- pi peraﬂlmwlgfsddum(quhmllde mre&ddafbcax:yktuoe @fG.MQar)fz'Bc}-taﬂ@manthne)nom g®f55 g
of et U"lacela 1‘}'6‘ °f8¢9m“PI1§@MD%aGﬁ(“<t§: is\ate §9 ml f:if"éﬁ*ﬁégh?ﬁf‘l’f;m r'%Fz@ﬁ 9 -4- 10
géogu he ex ra ﬁ:ﬁﬁ 6;9 510312?( Il\ﬁt%sazurated M‘ngetera {eggﬁ%e?s%&enﬁto vl\rf?al; Sev:ifto ] to%? '(I)'II:IL,‘C
preci pi tuagnevms and washed w t h et hanol and et her.

- A mixture of 2 80 g of 2,3,4-trifluoro-N-isopropyianiline and 2.80 g of diethyl 2-ethoxymethylenemalo-
\_+ nate was heated for 1 hour at 160—170°C. Hexane was added to the reaction mixture which was then
45 cooled. The crystais were filtered to give 2.45 g of diethyi 2-{2,3,4-trifluoro-N-isopropyianilino) methylene
malonate, which was recrystallized from hexane as coloriess needles M.p. 92.5—93°C.
- Anatysis for Cy;H,0FaNQ,
Calculated %: C, 56.82; H,5.61; N, 3.90
Found %: C,56.83; H,567; N,3MN
50 : : .
A mixture of 9.00 g of diethyl 2-(2,3,4-trifluoro-N-isopropylaniiino)methylenemalonate and 90.0 g of
" polyphosphoric acid was heated for 1 hour at 80—85°C under stirring. The reaction mixture was poured to
ice-water and extracted with chioroform. The extract was washed with water and dried and the solvent was
- evaporated. A mixture of 80 ml of 18% hydrochloric acid and 45 mi of ethanol was added to the res1due and
55 the mixture was refluxed for 1.5 hours.
The precipitate was filtered and washed with ethanol to give 1.40 g of the titie compound, which was
recrystallized from a mixture of chloroform and ethanol as paie brown needles, M p 261—262.5°C.
Analysis for C.,H",F:,NO3
“Calculated %: C, 54.74; H, 3.53; N, 491
50 Found %_: C.54.64; H,3.47; N, 493

~ Exampie 8 )
{R)-(+)-1 -Ethvl -6,8-difluoro-1 4-d|hydro-7 ~(3-methyl-1 plperazmyl)-4~oxoqumolme-3-carboxy||c acid
A mixture of 2.00 g of 1- ethvl -6,7,8-trifluoro-1 4-d|hydro-4-oxoqumohne-3-carboxyhc acid, 1.50 g of (R)-
65 {~)-2-methylpiperazine {[a}3'"-6.4° {c=1, ethanom and 15 mi of pyridine was heated for 15 mmutes under

10




Sy . ) . .
crystallization fremwater gave 0.43 g of hydrochloride of the title
canpound as col ortess needles. The NVR and IR spectra of this conmpound were
identical wth those of the conpound p@Gedd40ed16n exanple 4. b) Ethyl

1-ethyl -1 5 8’%” Orror_'nlla' ' ion, the saly a ted,and the residue dissolved j %
- i hyar 647- ytirobRloty bei .-&}'b%ﬁ P i %gmm&- %}aﬁaﬁ%ﬁﬁi@ﬁ’#e CcipHste s
above was pr giédE driePardUissived i d ki 6f Bloroforatakll Mithdtol) Sthe solution was acidified with
1-ethyl -6, 7, 8hbddlit Ihyarbgenlctoride. THHEI srecipiateORtal filfdrdd)nd3dissdivBd Xty Watef, The. allition Was
2- et hyl pi peneutiatined avitt aGuawlis eddiygy bicatberetevimd thrcerecipitafeovasJiltred ites given 81&2 g of the title
reflux. The gm’%n » Whichmgs racey elizagiirom amirtuge Fles8lomiamend e ench atrofarassneeqien, M.p-

TR

ik faked UE:

was di ssol ve g ?'ﬁ':’ T ARPT™N was washed with water, dried and
evapor at ed. Theg \iles. {190, ¥ak.alN hz&f froma nixture of benzene and

i sopropyl et herrousd gi we )ss.ik; OA, g720f Nif2@7ti t1 e conpound as col orl ess
needles, Mp. [err] Analysis for [err] Calculated % C, 60.15; H 6.11; N,
11. 08 Found H . N, IExapple3

Exanple 7 6 &F ()/i?or1.cg.iﬂ6¢?r' gi%ing; - i 3?’5:(3::’{1% g ep_?irﬂl _)ﬁglfi ine-3-carboxylic acid

. . ( 1. o) aro-6-fluara+1-{Z2-fluon: yl)1,8dihydro-4-dxoquinoline-3-carboxylic acid,
- pi per azi nyl ).ﬁ'b‘e’%‘iﬁ“n & -@E\:ﬁv%-aﬁw L%“ S eIl B sGiverk of h
6,7,8-triflUuciaiioh m&tﬁﬁgéﬁp&%@a afd @P rifle @xmﬁn&?ﬂ n&v&téa'.‘a?nla%waAgco?azisdtnﬁta:::

0.72 g of 2- metphegipityae pee filered @nduackystiliizat from efhignal chi ghee 082 of the ditfecsbmipaurides calamass
manner as thatedwed.pid3ect237fC.exanple 4 to give 0.42 g of the title conmpound
as col orl ess créfaly F%f.‘;‘?wl"anzN 7. 238C, 30 Anal ysis for [err] Calcul ated
% C, 57.78; H iAuds! .{%} Xlgg *Eczg%g%d”,; % C 57.53; H 5.97, N 11.13 b)

. 6,7,8-Trifluoro-1, 4-di'hydrf o-1-i sopr opy! - 4- oxoqui nol i ne- 3-car boxylic acid

_ used above was sc@piag @thdsame niindrQb advibed in tHdexgmples S10d) thetdrQio0nds@F the exanges 10
. added to a nto@Shelewoser@prepared.of 2, 3, 4-trifluoroaniline, 10.30 g of sodium
~acetate, 2 m of acetone, 19.6 ml of acetic acid and 39 m of water under
.stirring and ice-cooling. After 2 hours, the reaction m xture was nade

- al kaline with sodi um carbonate and extracted with benzene. The extract was
-washed with NaC saturated water and dried and the sol vent was evapor at ed
to give 337 g 40 of 2,3,4-trifluoro-Nisopropyl aniline as a colorless
oil. [err]: 3450 (NH) A mxture of 2.50 g of
2,3,4-trifluoro-Nisopropylaniline and 2.80 g of diethyl ' :
2- et hoxynet hyl enemal o- nate was heated for 1 hour at [err] Hexane was added
to the reagtion mxture which was then 45 cooled. The crystals were
filtered.to give 2.45 g of diethyl 2-(2,3,4-trifluoro-Nisopropylanilino)
met hyl ene mal onate, which was recrystallized from hexane as col orl ess
needles,, Mp. [err] Analysis for [err] Calculated % C, 56.82; H 5.61; N,
3.90 Found % C, 56.83; H 5.67; N, 3.91 50 A m xture of 9.00 g of _

di et hyl 2-‘? 2,3,4-trifluoro-Nisopropyl anilino)mnmethyl enemal onate and 90.0 g
of pol yphosphoric acid was heated for 1 hour at [err] under stirring. The
“reaction mxture was poured to i ce-water and extracted with chloroform The
exttact was washed with water and dried and the solvent was evaporated. A
m xture of90 ml of 18% hydrochloric acid and 45 m of ethanol was added to
the residue and 55 the mxture was refluxed for 1.5 hours. The precipitate
was filtered and washed with ethanol to give 1.40 g of the title conmpound,
which was recrystallized froma m xture of chloroformand ethanol as pale

brown needbes, Mp. [err] Analysis for [err] Calculated % C, 54.74; H,
3.53; N, 4.91 : _ o

55

60

65
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60 " Found °© % € 54.64; H 3.47; N, 4.93 Exanple 8 (R-(.+ ) 1
-Ethyl 6,8-di.fl uoro-1,4-di hydro- 7.g3 neth -1 -

-plpera2|nyl) 4-oxoqui nol i ne- 3- c@r GQyﬂFQ acid A nlxture of . 2.00 g of

l-et hyl - , 8-trifluoro-1,4-di hydro-4-oxoqui nol i ne- 3-carboxylic acid, 1. 50
g of (R)- 55 (-)-2- rrethyl pi perazine [err] (c=1, etha_nol) and 15 nl of
pyridi ne was heated for 15 m nutes under 10 0 ~140 116 refl ux. - After
conpl etion of the reaction, the go] vent was evaporated and the residue was
di ssol ved in 10% hydrochl oric acﬁd cThg sql UEi 0B was Beutradi zed with
aqueous sodi um bi carbonate. The gr egi p2t ae Basefil teﬁeo% dgi ed and
dissolved in a mxture of chloro F % and wethanbl _The& s8] ufi on was
acidified with ethanoli.c hydrogen & ofi d8. Ehe::pra%cupl t%t etwas filtered
and dissolved in water. The solutip® wls & FeuPraFi Z8d Wi tH aqueous sodi um
bi carbonate and the precipitate vvaF filtered to give 1.72 g of the title
~conmpound, which was recrystallizedf froma m xture of chloroform and et hanol
as colorless needles, Mp. [err] +B9.5 (c=1, chloraferm.. Adalysis for t
[err] Calculated % C, 58.11 H, 5.45; N, 11.96 to § Fouﬁd § % C, 58.12;
H '5.72; N, 12.07 Exanple 9 6-Fluofo-1 . -
-(2-f|uoroethy|)-1,4-dihydro-?-(g'nethyl
- pi per azi nyl) - 4- oxoqui nol i ne- 3-carpoxylic acjd. A ny re of'l 50 g of .
7-chl oro-6-fluoro-1-(2-fluoroethyl)-1, # di hy roi §ne 3-carboxylic
acid, 15 1.60 g of 2-nethyl pi peraz ge ndb8 f yrﬂdl e Jas heated for
11 _hours under reflux. The sol vent heAregctgonvn1gtume Bas evapor at ed
'an&—{he resi due was @]ssolved in hat wat er. After cooling of the solution,
‘the precipitate was filtered and recrystallized fromethanol to give 0.62 g
of the title conpound as colorl essfjneedles, Mp. [err] Analysis for [err]
20 ~ Calculategg% C, 58.11 H b.45 N 11.96 Found % C, 58.14; H,
'5.80; N, 11.61 Ackording to the samg, n@nner as Qesgrlhed i Nyt he exanples 1
'to 9, the conpounys of the exanp§e5m10°to ZQWbegomeme%e %reﬁared 25 30 35
40 45 50 55 60 65 )L - § 3
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decom
decom
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colorless cryst
colorless nee
colorless need
colorless scale
colorless nee
pale yellow ¢
colorless nee
colorless ne
coloriess nee

TABLE 4

R, R4 R

H H H Et H
H Me H Et H
H H H Me H
H H- H Me F
H H H Me F
H H H Me F
H H H Me F
H H H Me H
H Me ' H M H

Structure Date

—(CH,),OH
—{CH,),OH

1
Et
Et
Me
Me
E
 _CH=CH,

- _—-—(CHz)zF

12!
13
14
15
16
17*1
18
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”50'7140 ‘116 [err] 1 2

0 140 116 [err] .
Eo‘nd Exanple 5, ~ No. r a .
N; C H; N; [err] [eprj'48 q¥b
. 10.95 56.10 6.01  10.89 11 [err]
6. 69 %}.63 63.11 7.01 11.54 10 [err] : [e
5.45 11.66 53.31. 5.75 11.56 13 [err]
56.98 5.08 12.46 56.86 5.36 12.17 15 _ 14*
" 58. 11 5.45 - 11.96 58.01 =§.64% 11.77 15 5 =
56.98 °~5.06 11.73 57.04 §9. 188 11.46 16 & %
55.28 4.91 11.38 55.10 ¢ S 24 b:?*s';é’
52.92 5.49 10.89 52.57 = 2Z BZ).% % 5 8
'59.40 © 6.10° 11.56 59.14 §39° ¥ = =19
56. 32 6.04 10.95 56.05 .27 10. 84 20 .
59.17 5.79 11.50 59.23 . %.95 11.49 21
62.23. 6.38 12.10 62.10 .62 11.86 30 22 :
_ _ 23 [e
60.15 6.11 11.08 60.09 .49 11.09 35 24
61.25 6.05 12.60 60.94 6.38 32.51 25
61.43 6.44 11.94 61.20 é‘ .58, HL.73 26 o o
63.14 6.69 11. 63 62.98 ,98g : & ﬁ? ©
60.15 6.11 11.08 60.00 S5 @BV L L
59.17 5.79 11.56c 58. 86 ALY BB S & 29
6 5 6.11 11. 08 59.85 .31 10. 92 Exanple 3
, 4- Di met hyl - 1- pi perazi nyl) 6 8- di hydro-1, 4-di hyd
- |ne 3 carboxylicegacid A m xturg of 700 ng of
6,7,8-trif|§oro-8,4-dihydro-l- t hyl - 4- oxpqui nol i nge-
mg of 1,2-dgnmet hQl pi perazine amd, 5 4 Hf %)yra droneg/va
under refl ug. Thé\ reacti on m'_gdﬁe Sasg e\@pes atgad 2n
di ssolved ih a m e chi®natoran aghd thar@l .3 T
3 AL TR g chipiaorsn Ad grtdardl g
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4- oxoqui nol
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sol ution was aci dr fi ed with et hanol i C hydrogen chI ori de.
pr &ci pitate was fil1tered and dissolved in 55 water.
neutralized with sodi'um bi carbonat@® 4@ 88 racted with chloroform The: .

Then the‘
The sol uti on was

extract _was washed with water. ‘dried and evaporated. Methanol was added to
the regi dife and the precipitate was: Andiysered to give 730 ng of the desired ?
conpound; WAl Ch Was_ recrystalﬁ zed Tron a mCelculered 0 Chl or of Esusdand ey hanol
as col gréxempleneed| es, rg [err] Anal y si-s—Fo Ec. +—66 Catetrateed % C,
58.11% |H, N8: 45;" N, 11. 968l % C| 5% 18; P4, [5N54] R 11Hoo|[THe
f ol I owifng;ganpounds, Warg Qb al ned 1'n THeSame siRNNe4 as2F 56 NAT S¢r, in’
Exanpl ¢ S JBR T Erl g, c@ro 116" Exanpl & AL o st €IS 11bEF
7- (3, 44{Di met hyl - 1e,pmw,a;.i nyl ) -6, 8- di f l|ues.ma- | 643d| el peai1oXardl- (itngd gui nol
i ne- Iodarboxyl.ic acid Yellow needles, Vl% [er% Et OH) . Anéal%si g for|[err]
5 HCa|1 Ui at edColN05dI001/4H0 5, 27: 11588 FOWGRd| 5330y %75 49158 H,
5. 57, 58 Ex I
7- (3, 4- ]&t hyl - 16'3@'()*2'?‘% i nyl)-6-fluord- i69(82- A% ot 0% yfr,? dﬁ'iwnrgl i ne-,
3- carbgxyfize aci dcJl.F.N,0,Pal e yel | ow ngesd.as)| sMsp| 11.9ef &8 o*A i|21.%p -
[err] Calculated % C, 59.17 H, 5.79; N, 11.50 Found % J99; H,
5.97: N, 19.49 15CiHiFN3O, - 1/2H,0 56.98 | 5.06 | 11.73 | 67.04 | 58y |1é.4@,§
7- (3, 44Di pet hyl azinyl)- 6, 8-di f llugra-1-.(2-f D I|) (dro;.4-
- oxoqyj ol Hﬁe 3- car’lﬁo’ky'l(l ¢ acid Col orl egs s'ca.é"(s?,% NHSQ F!t’ew 50 %P‘y for
[err] <»a| gplrat ed BfHLAN,056. W9 H, 5.26; N, s2ldd. 96.480| 10.89 Feaswd| 5.72%) 16:72 $6. 41,
H, 5, 38; N, 10.98 Caims for the Contrdcting|Statps: BE CH U NL|SE 1.
A \G/fl uor®- 1, 4- deayefiNa04- ox0- 7- subst i tjuseA® | 6.10 | 11.56 | 59.14 11.49 :
pi per, Zin gurnol xylic acia 6d:1r RY 5 t he
genergl ﬁ mul a (#‘?ﬁﬂﬁfé fP:?v\,herei n [err? ‘ezs é'%%owgq’%a Eﬁg qgf\g/%lng 1
to 4 carbgy atorrsc“@,plézmg group, a 2-fll groetshyl | g supsess 11.49 .
_hydrox;r-et hyl group; R3 and R4 each is alhydrpgen atom ower {al kyl
group havitghg 1 toCdHgMBoON at ons; [err]| $323a] 688ef 110}y B2.1f (VI.Bg |1 to
4 carbgn g ons and [err] is a hydrogenlatomor a fluor|ne a and|a
phar magol 6%i cal | y Acceptabl e salt thergof. 2
1- Et hyll- 628- di f | ugy, @z,ﬂiwb di hydro- 7- ( 3- mesdnel { 5aRi per.az| avbe qybg ¢l i ne-
3-carbgxylic acid. 3. -EthyI-68drquoro-L,4-d hydr p- 7- ( hyl -1
-pi peF azi Ryl ) - 4- 0%6ILANIG! | ne- 3- car boxyl|i &1.2kci @.05 | 12.60 | 60.94 1251
25 CysH2FN30; - 1/4H,0 61.43 | 6.44 | 11.94 | 61.20 11.73
26 C1oH24FN;0;4 63.14 | 6.69 | 11.63 | 62.98 11.61
40
: 27 C1gH2aF2N30;4 60.15 | 6.11 | 11.08 | 60.00 11.13
\_/ 28 HygH21F2N305 59.17 | 579 | 11.50 58.86 11.38
4 29 HiaHzaF2N2O4 60.15 | 6.11° 11.08 | 59.85 10.92
' Example 30
- 80 7-(3,4-Dimethyi-1-piperazinyl)-6, 8-drhydro-1 4-dihydro-1-methyi-4-oxoquinoline-3-carboxylic acid
A mixture of 700 mg of 6,7, 8-trifluoro-1,4-dihydro-1-methyl-4-oxoquinoline-3-carboxylic acid, 930 mg
of 1,2-dimethyipiperazine and 5 mi of pyridine was heated for 20 minutes under reflux. The reaction
mixture was evaporated and the residue was dissolved in a mixture of chloroform and methanol. The
solution was acidified with ethanolic hydrogen chioride. Then the precipitate was filtered and dissolved in
55 water. The solution was neutralized with sodium bicarbonate and extracted with chloroform. The extract
was washed with water, dried and evaporated. Methanol was added to.the residue and the precipitate was
filtered to give 730 mg of the desired compound, which was recrystallized from a mixture of chioroform
- and ethanoi as colorless needles, M.p. 231—232.5°C.
_ Analysis for C,,H,sF,N,0, .
60 Calculated %: C, 58.11 H,545; N, 11.96
- Found %: C,58.13;" H,554; N, 11.99
The fdllowing compounds were obtained in the same' manner as fhat described in Eiample 30.
65 . |
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hy drochl ori de. 4, 1. - : ST -
“t hyl - 6- f | uor o- 1, 4- d| hydro 7-.(3- et hyb— 14p ﬂqsa2| nyl )- 4 oxoqw nol i ne- 3 car

'boxyllc aci d 45 hydrochl oride. 5. 6-Fluor

-(2-f 1 ug oet by«h)mam@w*gnagnﬁ asa.r%fzhf ﬁﬁﬁ%;mnmam;}m% bignl ine- 3- ca

rboxyI|c~a0|d Gello®

) 1, 4-di hydro 7A(\8ysl§Efbrf't;{LH-,,'F2N,pg per azi nyl’) - 4- oxoqui nol i ne- 3- car boxyl i ¢ aci d
Calculated %: C,59.50 H,5.27; N, 11.56

7. 6, 8- Di f | uor o- PouWrddi h¥dr®-59-2¢:3 HnBEtiy N. A\L3§ per azi nyl ) - 4- oxo- 1- vj nyl qU| nolin

e- 3-carboxylic acid. 50

8.
6, 8-Di f1 uor o-7)3 4-ofk §-Bipdra V) i = ui noline -
4 o bt e ORI R e ity o

represent ed by Amalysgdorchdd«FiNaOsrul a (1) and a pharnmacol ogi cal | y acceptabl e
salt thereof, "E&ﬁ‘?“i‘,’o’ﬁp %&7 rk: Re’Pi rlg16-5ﬁl uor o- 7- hal ogeno- 1, 4- di hydr o- 4-
oxoqui nol i ne- 3- F'Boxy 1 & 387 ﬁe"b?es ntet by the gener al forrrul a, 55 F
~COOH 60 - N :
(Iv) [err] whes & Difnekt&-1- bnparaﬂlnyﬁ)%ratd.ﬂ&aﬁh(zhﬁsrognﬁﬂ)1mdrmﬁ&baﬂﬁona@31c§t€£xyuc acid
descri bed aboveCdsrtessiscaiss, M. l2ko5-+-2p5°CACBON-B00HA 65 fl uorine atom with a
" pi perazi ne derlmwsvé"frceqb'nuéé‘éﬁ ted by the following fornmula,  Exanple 31
7-(3, 4- Di npt hyIFou“ﬁeﬂezé zéggfﬁ *ﬁ gsdl'\t‘ﬁ\;&pjo 1, 4- di hydr o- 4- oxo- 1- vi nyl qui.nol
i ne- 3- carboxyllc acid Heetl [err] (EtOH). Analysis for [err]

5 Cal cul tngg% 59.50 H, 5. 11. 56 Found % C, 59.20; H,
5.57° N 11. g@ ar the org?ctmg ‘States: BE CH GB I'I"Ll NL SE -

7-X2, 4-Dinet hyl 1. 1Ap| i PRARMTs h 0qui ne-
3ot oy e B b el RRIRLMRL o BNE Yl S e
Cal culated % C, 59.17 H, 5.79; N, 11.50 Found % C, 58.99; H 5.97; N
11.49 15 F "0 Exanpl e 33
7-(3,4-Dinethyl -1 -piperazinyl)-628-d \ &ody uor oet hyl )

1, 4- di hydrs- 4- oxoqui nol i ne- 3-carb licC gforl ess scales, Mp. [err]
Anal ysis for [err] Calcul atedy% N2 26; N, 10.96 20 Found
% C, 56.41; H 5.38; N, 10. 9§3CI for]theyContracting States: BE CH
ITL NLSE1. A 6-fluoro-1,4- ro- 4?@ - substituted

pi per azi nyjsqui nol i ne- 3- car boxyl ic pam d erivative 25 represented by the
general fornmula (lI) [err] wherein R3is a | ower al kyl group having 1 to 4

car bon at onByneieil R/T¥ b 1dHeP iRy gRup hivitkOr BQlEbn SHAYR vyl Gods, a PHHEBEKyGEMlor a 2-
group; [ err]hyarsy-Bhyiepsup; RS RAaday]lo@asa By dioaen atom &rqws&eralklfwm@rrwag hay 4 Bdjbdh
t o 4 car bon atoms; R is a lower alky! group having 1 to 4 carbon atoms and Rg is a hydrogen atom or a fluorine atom
40 and a pharmacoiogically acceptable sait thereof.
2. 1-Ethyl-6,8-difluoro-1,4-dihydro-7-(3-methyl- 1-p|perazmyl)-4-oxoqu|nolme-3-carboxyl|c acid.
3. 1-Ethyl-6,8-difluoro-1,4-dihydro-7-{3-methyi- 1-p|perazmv|)-4-oxoqu|nolme-3-carboxyhc acid
hydrochioride.
\‘x 4, 1-Ethyl-6-fluoro-1 4-d|hydro-7-(3 -methy{- 1-p|peraz|nyl) 4-oxoqumol|ne-3-carboxyhc acid
i 45 hydrochioride.
5. 6-Fluoro-1-(2-fluoroethyl)-1 4-d|hydro-7-(3—methyl-1—pnperazmyl)-4-oxoqumolme-3-carboxyhc acid.
8. 6, 8-D|ﬂuoro -1-{2-fluoroethyl)-1,4-dihydro-7- (3-methyl 1-plperazmyl)-4»-oxoqumollne-3-carboxyhc
acid.
. 7. 6,8-Diflucro-1 A-dihydro-7-(3-methyl-1-piperazinyl}-4-oxo0-1-vinylquinoline-3-carboxylic acid.
50 8. 6,8-Diftuoro-1,4-dihydro-1-methyl-7-{3-methyi-1-piperazinyl)-4-oxaquinoline-3-carboxylic acid. -
9." A process for preparing the compound of claim 1 represented by the general formula {I) and a
pharmacologically acceptable sait thereof, which comprises reacting 6-fluoro-7-halogeno-1,4-dihydro-4-
oxoquinoline-3-carboxylic acid represented by the general formula, '

55

60 -(IV)

wherein R, and R, each has the same meanings as that described above and X is a chiorine atom or a
s5 fluorine atom, with a piperazine derivative represented by the following formula,
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atoms; R5 is a | ower. al kyl group havr ng 1 to 4 carbon atons an

hydrogen atomor a fluorine atom 40 and a phar macol ogi cal I- y acamllumumllmll
thereof.. 2. 1 -Ethyl-6,8-difluoro-1,4- 0 udr 316 (3 met'hyl -

- pi per azi nyl) - 4- oxoqui nol i ne- 3-car boxyl i C acr

_Ethyl -6, 8-d '
EUY1 6. 8 dnld i bk s alahid SrL . sy s s

1, 4-di hydro-7- (&ralverslfgrlc,.ﬂ,fm,perazr nyl ) -"4- oxoqui nol i ne- 3-carboxylic acid 45
hydr ochl or§ de. ®lculated %: C, 59.50 H,5.27; N, 11.56

6- Fl uor o- 1- ( 2- 48R oet’ry|G 53:2%- & Hjr &. Y1.4%- rret hyl - 1- pi per azi nyl) - 4- oxoqui n
ol i ne-3-carboxylic acid. 6. 6,8-Difluoro- x% 45T 1 uor oet hyl

) - 1, 4- di hydr 43/s-Hidretpl- N¥iberazinyHoLf¥BFRZ (2bro m@;.pmmu.nalnema.%owe L’Wyl ic
acid. 7. 608- DrFfaIeucenmv&ee,d&sdnbyz.’sa.e—?as(saelm{dtmtem pi perazinyl )-4-o0xo-1

- vi nyl qui nol i ne‘!"alve'aif%@@y'hhﬂa@i:l d 50

6, 8-Di f | uor o- 19?""?“ ’Z %%g I % ("gﬁ’r’éﬁhyl 1- pi per azi nyl ) - 4- oxoqui nol i ne
- 3-carboxylic aci Phtes ré'p‘grr ng the conpound of claim1l
representgg by the gener al formula (1) angs@pRRgrnacol ogically acceptable
sal t t her eof 7-(3uDiclathgoripérsairtyl) BBadifiuoRg1-@-flubte@thg 1 4-dikargesgdindimdisisfogyiid acid
oxoqui nol i ne- 3-Q9£qﬂ Neszmmw-e%ﬂsﬁ-‘s(éhﬂeatmy the general fornula, [err]
wherein R and {ﬁd Oz % ag&a meani ngs as that described above and
X is a chloring, sfl'ﬂff d(ﬁg‘g wi th a piperazine derivative
represented by the foITowr ng forrru 0 140 116 wherein [err]. and

[err;] each t age . meani . ribed above. 10 10. A
pro‘Eess forrk%%'enﬁgorrrtﬁege “&"5%§%$§$gmgs%present ed by the general
fornula (1) and. aa phacsres Aldigtod-6x%-7066 | hig N aci ivati
conpri ses 2hyrprebeyding tite dﬁﬁmnﬂuléﬂﬁ?ﬁyﬁ%@ﬁ ‘2&%“%’””%’5%? 2 °°’t"£4f})"g acid  derivative
pi per azi nyl qui nol i ne-3-carboxylic acid ester derivative represented by the
general formula, [err] wherein [err] gnd [err each has the sanme neani ngs

as that described in claim1l and {eerr] Libwer_ @&on al kyl group having 1
to 4 carbemn atons, with a hydroly A process for preparing

the conpound of clar m 1 repregenged ,Q al formula (1) and a {(n
phar nacol ogi cal | y accept abl e s3l ty t her eof] vvh| ch conprises al kyI ating a

6-f | uor o- 14d|hydro4oxo 7- ItutedRy Ry
pi per azi ny4 - qui nol i ne- 3-car boxyl icrmcid derr vative represented by the
general fornmula, 30 F 0

[err] wher eiwhefev,]is @adhef Sk I;roeaakwrya&otarterbsaaiemaearuyng—au@s 2tthidioethgsdibug R d 2-
in claiml wdéhxeanalgkopbaki AgandR, eadpant hydr@gen Atqor orcdgweratkgiogromitsving 1ab aicanbon
11 wherein atomf Boayl'ov'@o er?elor' seh@ﬂtced%ytomhén%mfaﬂdrqger Atamepr affuorine atom

h lt her
V\/nel’bel n [gr rar gﬁ %mﬁ c%lcmydro 7-?-‘1 3%1 rpera)’rnyl)g{ ngo‘}ne-ggar%ox ?cﬁ A
carbon atoms i§g 1Lt lg, Qﬁru -3l «@ Mdiib-S-cats dr
process accoyghoégorige. Cl ai m 11 wher ein an al y ogenr de represent ed by
t het"general f o#.mettey)- G-Bﬁbr{nemrd]hymhar(ernretr{yen-pi:enasnym 4 axomiinadihde§-Larmgligachiavi ng 1
to 4 car btn hudroshboridad A is a hal ogen atonms is used as an
5. 8-Fluoro-~1-(2-fluoroethyi}-1,4-dihydro-7-(3-methyi-1-piperazinyl)-4-oxoquinoline-3-carboxyiic acid.
6. 6,8-Difluoro-1-(2-fluoroethyl)-1,4-dihydro-7-(3-methyi-1-piperazinyl)-4-oxoquinoiine-3-carboxyiic
acid.
7. 8.8-Difluoro-1,4-dihydro-7-({3-methyl-1-piperazinyl}-4-oxo-1-vinylquinoline-3-carboxytlic acid.
50 8. 6,8-Difluoro-1,4-dihydro-i-methyi-7-(3-methyi-1-piperazinyl}-d4-oxoquinoiine-3-carboxylic acid.
9. A process for preparing the compound of claim 1 represented by the general formulfa (i) and a
pharmacologically acceptable sait thereof, which comprises reacting 6-fluoro-7-halogeno-1,4-dihydro-4-
oxoquinotine-3-carboxylic acid represented by the general formula,

55

60 (1v)

wherein R, and R, each has the same meanings as that described above and X is a chlorine atom or a
65 fluorine atom, with a piperazine aernvative represented by the following formuia,
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e

'“'.“’“"f"" .' .
afkyt-ating agent, in -a soI vent ‘and in the presence or absencﬂémmﬁm
14, Pharnmaceutical conpositions fct?mfﬁ t he treatnent  of immmﬂlm
-desease conprising an effective anouht of one.or nore conpounds fas'cl &i ne
-in claims 1-8, t oget her. whi ch conpatify e, pharnaceutrcal by- accept abl e
carrier g coating.” 60 65 1 6 @ 0:140y4k6 C ains for the Contracting
State: AT ‘1. A-process.for prepari Rg-& NH
- 6-flupro-1, 4-di hydr o- 4- oxo- 7- subst i Yut i perazi nyl qui nol i ne- 3- caronQ]rc
“acid derivative represented by the geﬂgeaf formula (1) and a. X :
pharnacologrcally accept able salt thered%, 5 [err] 15 wherein [err] s a
| ower al kyl oup havrn 1 to 4 carbon atonB a vr gro

v Berugly @’ g R ts. ot tg:‘dreru

stitd efhEifVGui Q-Qargo fie 4tidCedte W?pré@ eti th]a gbﬁerai OgEN
atom or a fluorine atom which conprises reacting

. 6-fluoro-7-hal ogeno- 1, 4- di hydr o- 4- oxoqur nol@ ne- 3- car boxyl i c acid
=repre§ent ed by the general forfyla, |crmofa7r] and [err] each has
t he sane neani ngs as that descr d an Xis a chlorine atomor a
fluorine atom wth a pi pera,,r;3r (o] SYOF epresented by the foll owig
formula, 30 [err] wherein [e ?‘ean ch has the sanme neani ngs as .
‘that ®escribed above. 2. Ap s forRgrepgring the conpound of claim1l
represented by the general fo‘rrru% (1) and a 40 pharnacol ogical ly
~acceptabl e salt thereof, which conprises hydrolysing
6- fLuor owhbrefn &lj RyRir Ry RL-aonge}eh Basbhﬁsramahednqmspeﬂamensrlbqﬂnnnbim hendﬁvmlm%yl iC.

aci d sstabyl atews hﬁam%e% % e a;‘cggfvmw-ts%wwew eqés?eat fg mhﬂ"ﬁéﬁ'r fre ﬁ
[err] an r v ! ow ; 7 and
f,,t gégca %he aof o A) gﬁ;@% a@

(err] 1g ra;ru Aioh Stne Jehart 1o ysi ng
process qr prepari ng t e conpound claim1l represented

the ga,neral formula (1) and a pharngcol ogr aIIy accept abl e salt thereof

whi ch conprises alkylating a @gfl uonp-L 4- s hydeaoHl- oxo- 7- 55 substi t ut ed

_pi per azi nyl qui nol i ne- 3- car boxy aci tive represented by the

general formula, [err] 17 14 | n[err] and [err] each hag the

sanme geanings as that descrihed above, vvi an al kyl ating agent. 4. A
process according to claim 3R rein amgartnyl conpound represented by the
gener al forrrula [err] Rg ]

whereln Ry, R, Rq, Rs and Rg each has the same meanings as that described in claim 1 with an alkylating
40 agent. _ "
12. A process according to claim 11 wherein a carbonyi compound represented by the general formuia,

0

I
% : : . Re—C—H

' " wherein Ry is a hydrogen atom or a lower alky! group having 1 to 3 carbon atoms is used for alkylation in
the presence of formic acid,
13. A process accordmg to claim 11 wherein an alkyl halogemde represented by the general formula,

R—A

wherein R:, is a lower alkyl group havmg 1 to 4 carbon atoms and A is a halogen atoms is used as an
alkylating agent, in a solvent and in the presence or absence of a base.

55 14, Pharmaceutical compositions for use in the treatment of bacterial desease, comprising an effective -

’ amount of one or more compounds as claimed in clarms 1—S8, together whrch compattble, pharmaceutical ~ *
by-acceptable carner or coating.
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“WHEE¥ETh [érr] -is a hydrogen atomor a |ower al kyl- group havi 1t

‘ca¥bon atons .is-used for alkylation i'n-the presence of forni amgmj i umll”“l
.5.1A proecess according to claim3 wher eith 1 él"l@yl hal ogeni d s |
"by*t he gener alciairhy 81418 Cohtfdcting ¥kt RN R3 is a lower alkyl group having 1 to

4 carbon®™dtons and A is a halogen atons is used as an 15 al kyl ating agent,
in a solvent andl.iAmrdchs faeperinge 6ucRbBERHIRRIreA-0-DABRItEY piferitinBRsineBlcalbBR tic
prepar at i on_ofcifh HeffvatiNedenresented by the @eiaral darewufadll antsephianmdchiegitalig atcaptable 6dit thereof,
_bacterial disease, conprising an effective amoung of one or nore .conpounds
+obtai nabl e by the processes as claiged i clainsgl-5, et her which

conpati bl e, pharnmaceuti.cal by-accept 2bl e NeN > C ng. 20 .
Pat ent ansprfuche fur die Vertragssta\)rl"ev: @ :: IT Li NL SE 1. 0

6- Fl uor o- 1,2- di hydr o- 4- oxo0- 7- subBg i eNtes

" Pi perazi nyl.- chi nol i n- 3-car bonsaur e- =at der a,!‘i ge- neinen Formel (1) 25
02 | o~ F s 1 | 30

R3- N N N . OH R—~~ g\ 6 RLR5 35in der R ,

ei he ni ederé Ankyin-HEsEBRer By ghodpl Haviflg Kb U &iRsInQtdms ARR Qrouf 4 Eflucraethyl group or a 2-
Vi nyl - G uppe, hegdrvgretByifgrau@r RyeR;land R, daXHIPPRydEstRh atdmidea Bw Dty Hayihg édchl Pfdet carbon
ist, R2, R3 umtemR Rijivylewbrsikyl groupiwsion $ taf darblh erwmsded Reg$ mieydriged etom or a fluorine atom,
Al kyl - Gr uppe ihich gorpprises| regesing Srilviesr F-haleggngsha-divyrio-4soquingiinerd-qagheidic acid represented
Al kyl - G uppg 1Y I PR ff™RBh| enstof - Atonenq st und R6 ein '
Wasser st of f - At om oder ein Fluor-Atonfst, un dergn phar makol ogi sch
unbedenkl i che Sal ze. 40 2. OoA '
fl-ELhyL-6,8-difIuoro-1,4-dihydro-7-§3-
--carbonsaurg. 3. '
"1-Ethyl -6, 82 di f | uor o- 1, 4- di hydr o- 7- { 3-
-car bonsiure- hydrochlorid. 4. ,
1- Et hyl - 6- f1 uG¥h@reih, Al-adti IRY dich hés (ha sBmE Mibnidgsis Rtk 8dcfel )abdvena &tk ARhioRre3ste@or a

bonsi ur e- hydr digbrir@ratain, with aGigeladioe derivatjva-régresantee bk Yollowing formula, :
. 4-di hydr 0- ( 3- met hyl - 1- pi per azi nyl ) - 4- oxmnol i n-3-car b~onsaure. 4C

IN]] pi perazi nyl ) - 4- oxochi nol i n- gv)

6hyI Al- pi perazi nyl)-4-oxochinolin-3
1 _

6. 6,8-Difluoro-1 -(2-fluoroethyll-1,4-dih -7-(3-nmethyl -1

- pi perazinyl) - 4- oxochi nol i n- 3- car bonscuge.n/. Ny V)
6, 8- Di f1 uor o- 1, 4- di hydr o- 7- (3: met hyl - 1- p? pey azj nyl ) - 4- oxo- 1- vi nyl chi nol i n-é

- car bonsi use. 8. : R - '

6, 8-Di fl uoro-1, 4-di hydro- 1- net hyl - 7- ( 3- mef‘hylnsl- pi per azi nyl) - 4- oxochi nol i n-

3- car bonsaur €. yQeeinV/R] Qir §H& R WhchlTRE fHeShink idadlfds a¥@labhdaeitad sbeh Anspruch 1

der al | genei nen kox grice tedr pHESAAG FHR o MBI HABIE @laRg h S6lesuMbE B thé| deRdiairfomallz @) and a
dadur ch gelggnngmaincdesiegicalig abeptable (5ot Oheredh alvidche midises- ahdim)ysing - Bifluohd)14-dihydro-4-oxo-7-
oxo- chi nol i n- 3substituseshoiearrzinydeinolinei3csarbexviie Acidentersieriatiyenepresentgd biythergenesal formula,

(IV) *~~~mm~ |1 R6 Rl 60 i'n der Rl undkRs jeweils die oben angegebenen
Bedeut engen haben und X ein Chlor-At odeN ein Elluor .-cdﬁ-@;n ist, mt einem
Pi perazi n-Qerivat -der al |l genei nen For 65 ' o '
- | ; Rg—N N N vh
. RN Rg Ry
50 5

wherein R,, R,, Rs, R4, Rs and R, each has the same meanings as that described in claim 1 and R, is a lower
alkyl group having 1 to 4 carbon atoms, with a hydrolysing agent. _

3. A process for preparing the compound of claim 1 represented by the general formula (1) and a
: pharmacologically acceptable sait thereof, which comprises afkylating a 6-fluoro-1,4-dihydro-4-oxo0-7-
" 55 substituted piperazinylquinoline-3-carboxylic acid derivative represented by the general formula,

OOH

50 (Vit)

&5




L e gy lllejlﬂﬂlelHlll

NH(V) 5 ~ ~ ~ ~ ~ ~ SN H YpaR3q g~~~ ~~~~"~~~~~~

R4 und R@\’J eweils d| e oben angegebe#?@&gtﬁsungen haben, urrgesetzt Wi rd.
to 10 SWiterefnditi g R, Ry andHig eadhdbd thespnibaneabiogasiich degcrivad hbo«e.s\pﬂ': g Alkylatigig agent.
al | genei nen fdraiegess(aciordingjtogiaire wﬁn&mm@ogpgmwunﬁmwemq byrtee gegrialfermula,
~dadurch gekennzei chnet,  daB sin 6-Fl uorqs 1, 4-di hydr o- 4- oxo- 7- ' :
substityiertes Piperazinyl-chi noI i n-3- cy bonsaur e- est er - Deri vat der
“al i genmei nen Fornel F 0 1S ' Rggc-3 C00o0-s, : (VI) R3-N
"N 20 _ R6 M 5in der R, R, R3 R4, Rs und R6 jeweils
di e oben Wwdwsewwmeﬂpmmgmdhwgﬂ 13 carboniatprs AIUqufor Chyipgtiproin
mt 1 bis t. mt Hl sines hydrol ysieren

o1 Sy ar SRS Sype (e rd i, At S ] ¥ A e,
Ver bi ndung nach Anspruch 1 der allgemegpen Fornmel (1) und deren
_phar makol ogi sch' unbedenkl i cher Sal ze dadurch gekennzei chnet, daB ein : )
6- Fl uor o- lwhbraih Ryidadewler @ikl gfoupshav i1t tuideatbes atoms and A is a halogen atoms is used as an

Pi 1617 \dlky efityin P abggnee
i per azisnyd @F\A‘Qgg eg?foﬁg%fggg% ﬁ}&?@ l%eg:gg{g‘t:a' g;ﬁr\:poa;llﬂ A grﬁl,sg?n“%géjr{%em of bacterial’

~~~~~~~~~ e, prisi effective amount of one or more compound tain e processes
(V; rT\ ﬁ&zlms gether whlch compatible, harmaceutlcal by ptab Bﬁgo ﬁﬁ% ﬁ

b
R2, R6 Jeweil s di e oben angegebenen Bedeutungen haben, mt Hilfe

Eel nes Aok 12. Verfahren nach
pruch ﬁi ﬁt(%Hsgurc Egg'J ?ﬁﬁlza g/s!n’r‘fnet Bg\%ﬁ%Bm ne "C%r bonyl - Ver bi ndung der

a| enei nen -05-#&dro-84-dfhydro-4-oxo-7-substituiertes RipleratinyiichiRolidSicafB8ndabid-Derivat der alige-

Wasser st ofrfeindb 6ormedtir si ne ni edere Al kyl -G uppe nit 1 bis 3

Kohl ensdsof f - At onen i st, zur Al kylierung in Gegenwart von Amei sensaure

verwendet wird. 13. Ver fahren ch Mspruch@11, dadur.ch gekennzei chnet, daB
ei n Al kyl hal ogeni d der al | gemei § 50\ B3~-800R der R3 sine ni eder e
Al kyl -G uppe mt 1 bis 4 Kohlen f- PN ||t und A ein Hal ogen- At om i(pyt ,
als 55 gl kylierungsmttel vé“@w%detN 7 ~—4K~ Phar mazeuti sche
Zusammenset zungen zur Verwendu | Behandi ung bakterieller Erkrank-
: H4 B F11
| Rs |
35 in der R, eine niedere Alkyl-Gruppe mit 1 bis 4 Kohlenstoff-Atomen, eine Vinyl-Gruppe, eine 2-Fluoroethyl-
Gruppe oder eine 2-Hydroxyethyl-Gruppe ist, R,, R; und R, jeweils ein Wasserstoff-Atom oder eine niedere
Alkyl-Gruppe mit 1 bis 4 Kohlenstoff-Atomen sind, Rs eine niedere Alkyl-Gruppe mit 1 bis 4 Kohlenstoff-
Atomen st und Rg ein Wasserstoff-Atom oder ein Fluor-Atom ist, und deren pharmakologisch
unbedenkliche Salze.
40 2. 1-Ethyi-6,8-difluoro-1 4-dlhydro-7 -(3-methyi-1-piperazinyi)-4-oxochinolin-3-carbonséure.
3. 1-Ethyl-6,8-difluoro-1,4-dihydro-7- (3-methy| -1-piperazinyl)-4-oxochinclin-3-carbonséure-
. hydrochlorid.
\/ : 4.1 Ethyl-6-ﬂuoro—1 A-dihydro-7-(3-methyl- 1-plperazmyl)-4-oxoch|noIm-3—carbonsaure-hydroch!ond
' . 5. 6-Fluoro-1-(2-flucroethyl)-1,4-dihydra-7-(3-methyi- 1-plperazmyl)-4-oxochmohn-3-carbonsaure
45 _  6.6,8-Difluoro-1+(2-fluoroethyi)-1 4-dihydro-7-(3-methyi-1-piperazinyi}-4-oxochinolin-3-carbonséure.
: 7. 6,8-Difluoro-1,4-dihydro-7-(3-methyi-1-piperazinyi)-4-oxo-1-vinylchinolin-3-carbonsaure.
8. 6,8-Difluoro-1,4-dihydro-1-methyi-7-{3-methyl-1-piperazinyi)-4-oxochinolin-3-carbonséure.
8. Verfahren zur Herstellung der Verbindung nach Anspruch 1 der allgemeinen Formel (I} und deren
pharmakologisch unbedenklicher Salze dadurch gekennzeichnet, daB 6-Fluoro-7-halogeno-1 ,4-dihydro-4-
50 oxo-chinolin-3-carbonséiure der aligemeinen Formel _

56 (V)

60 in der R, und I’hi ;ewells dle oben angegebenen Bedeutengen haben und X ein Chlor-Atom oder ein Fluor-
~ Atom ist, mct einem Piperazin-Derivat der allgememen Formel

65.
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- . .
ung’érr *$ht'hal tend eine wi rksame Menge ei ner oder nehrerer Verm umm‘““r““m“‘
Anspruch 1 bis 8 zusammen nit einemvertraglichen, phar mazeut‘ “ .
unbedenk! i chen Trager oder Uberzug. 60 6501940 116 : »ocLomoE

11111112121211212121121121211i-¢ L M s 0 1AQ
Vertragsgtaat: AT- 1. Verfahren zur Hersteli
6- Fl uor o- 1, 4- di hydr 0-4- oxo- 7-substituierten P
car bonsaure-Derivats der aligeneinen For N

116 i entansprkche fur den

g _Sines

kﬂZIny| chi nol i n- 3- -
~~~~~~~~~~ F 10 R3-N N (V)

w 3  Cod R4+ R RILR
, 5in der Rl esine niedere Al kyl- Gruppe m t4 1 ;bl s 4 Kohl enst of f - Atorren
si ne \ﬂnyI-Grupe e|ne2 Fluoroeth | - ei ne

2- Hydr oxyet hyl - §{“" sﬁ'ﬁebmaéFE%E?ﬂe B “H‘ ) eI | deren
eine niedere M kI¥arma o ﬁg‘ 23; alze @mé@m -FI o-?? ﬁ%\?ﬁro-&oxo#-
ni edere Al kyl - Cf SPI r fe-es BéRat de‘FElldéFHémEﬁF&‘h\@I .
Wasser st of f - Atom oder ein Fl uor Atom I st, und der phar makol ogi sch

unbedenkl i che Sai ze dessel ben, F ’

6- Fl uor o- 7- hakogeno- 1, 4- di hydr o- 4- ox&;chi L0- 3- arb@@a re der _

al i genei nen Fornel 200 F COOH 25 .yr~X_X t( der und R jeweuls "y
di e oben angegebenen Bedeut ungen r%l;_ u or - Atom oder ein Fl uor-
Atomist, mt einem Piperazin-Derivatydej alijgenmgy nen Fornmel 30 AR-N - NH

- (V) 3 35 20 Rg 4475_inder R2, R3, R4

: und Rs jeweils die oben angegebenen4 Be utungen haben ungeset zt w rd 2

" Verfahren zur Herstellung der Verbi ndung nach Anspruch 1 der al |

" Fegwel (1) und g@préh mﬁ?’@“éﬁ;‘ﬁﬁgu "%Q'ﬁ° PhE 'gg g'imgﬁ
gekennzei Chne mel (I} und deren
Pi per azi nyl - Gﬁ?‘?ﬁ O B R ;fc ﬁéeﬂﬁ gaeraml @ﬂﬁbrE-@,ﬁ-lalﬂJy(d):EA-oon-

O substttu:erté%%era'él 'c nolm-é\barbonsaure-Denvat der ailgemeinen Formel
(M) R R-~~F6 Rl

s0 ' R OOH

— .
. N :
as | 'R)§ Ry Ry

in der R,, R, Rs Rs und Rs jeweils die oben angegebenen Bedeutungen haben, mit Hilfe eines
Alkylierungsmittels alkyliert wird. _

40 12. Verfahren nach Anspruch 11, dadurch gekennzeichnet, daR eine Carbonyi-Verbindung der
allgemeinen Formel : -

me medere Alkyl-
drolysmrt wird.

0

. |

in der Ry ein Wasserstoff-Atom oder eine niedere Alkyl-Gruppe mit 1 bis 3 Kohlenstoff-Atomen ist, zur
Alkylierung in Gegenwart von Ameisenséure verwendet wird. .
13. Verfahren nach Anspruch 11, dadurch gekennzelchnet daB ein Alkylhalogenid der aligemeinen
so Formel

Ry—A

in der R, eine niedere Alkyl-Gruppe mit 1 bis 4 Kohlenstoff-Atomen ist und A ein Halogen-Atom ist, als

s5 Alkylierungsmittel verwendet wird.
14. Pharmazeutische Zusammensetzungen zur Verwendung bei der Behandlung bakteneller Erkrank-
ungen, enthaltend eine wirksame Menge einer oder mehrerer Verbindungen nach Anspruch 1 bis 8
zusammen mit einem vertragllchen pharmazeutlsche unbedenkhchen Trager oder Uberzug. :

60

65
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so Tt L 4 R5in der R, R, R3, R4“!ﬂwwmm.""m|”",
jewei | s di e oben angegebenen Bedeutungen haben und R7 esine n s o
Guppe mt 1 bis 4 Kohlenstoff-At ()ﬁey“')sr“sm't Hi | fe sines hydrol ysi erenden
Mttels hydrolysiert wird. 3. -Verfahren zur Herstellung der Verbindung nach
Anspr uc [&stenthospradhe dfiden MentragssartyAT- (| ) und deren 55 phar nmakol ogi sch
unbedenkl i cher, Sal ze dadurch Qekennzeichnet

daB, ai n -
- 211 \{9& ys Hers quﬁi es gto -hf-gips{dég-#oxoﬂ-substituierten' Piperazinyl-chinolin-3-
6- Rruor q 4S€H'i[:?’%lﬁ‘ll;tr§ﬁ %e_r g?;égregemen ‘?gfm { (1

. Pi per azicﬁg/ ? onsi ur-e-ecgri vat der allgeneinen Fornmel F ~0
. OOHHN N N Q (M) R
W R1 4 R5 - 16 H 65 2Q¢~ cooH.
1_| — 1 o~ - .. T .
| 11113111 111111 '11111 111BI-N1 1M _ 6 in der R, R2, R4, R5{thd
" R6 jeweils die oben angegeben-e»feﬁeut Li{;ge | haben, nit Hilfe eines
Al kylierungsmttels al kyliertRgwixd. 4. rfahren nach Anspruch 3, dadurch
~ gekennzei chnet, daB ei ne CarbonylRsver bi ndung der all- geneinen Formel 0 to: . ._

i n der RB4etiRDeiNiSiofFeARI-GrpbOMtadR KBhBRstSH-RIRER, ok YRl FEAMHRPENED-Fluckodthyi- 3
Kohl en¥tarifpeddarsria 2iHytroxyetyl-Blulshd SERARInk R, e gRRINW ssarbH-AMR Genghd Hidiers
ver we nde‘t:kvhﬁn_ldpe ?g N_@;;f mrma%aﬁmgm%%ﬁgzd&mdmp bﬁ’rggﬁgg g Q:Kmmanﬁe @%t;nm—egB
ein Ak #o 6 agPLrs BFEr BH " 5t TPhaia 156" ya b
B Ry 1 (o Bt pony o E o TROAPTICL PRt B oL SRR WO S AU KT 1t
“als Al¥ylierungsnmittel verwendet_w rd. 49 Verfahren zur Herstellung
. pharmazeuti scher Zusammenset zungey i wepdoog bei der Behand- |ung
bakteriel | er Er krankungen, enthaltg wi rksane Menge ei ner oder
mehr er ér Ver bi ndungen nach 20 , NO#s 5 zusammen nit einem (V)
vertrazgl i chen, pharmazeuti sch unbedepkli ghen Trager oder Uberzug.
. Revendi cations pour les Etats contramfanks: BE CH GB IT Li NL SE 25 1.

1

D6rive de,l ' aci 1l uoro-6 di hydro-1,4. 0x0-4 piperazjn sufstitue-7 |
qui not o g R A R e ORI g

N (1) 35
‘R'R H dans | aquell e :%EE\ un groups al kyle inferieur ayant
de 1 a 4 atones de carbone, un gro%s-N/i_nylHe, un (V)

as
. R3

Rg

in der R,, Rs, R, und R, jeweils die oben angegebenen Bedeutungen haben, umgesetzt wird.
2. Verfahren zur Hersteilung der Verbindung nach Anspruch 1 der allgemeinen Formel (1} und deren
40 pharmakologisch unbedenklicher Salze dadurch ‘gekennzeichnet, da ein 6-Fluoro-1,4-dihydro-4-oxo-7-
substituiertes Piperazinyi-chinolin-3-carbonséure-ester-Derivat der allgemeinen Formel

( F O
% By ~
.45 >
- . =N N (V)

in der R,, R,, Ry, Ry, Rs und R jeweils die oben angegebenen Bedeutungen haben und R;, eine niedere Alkyi-
Gruppe mit 1 bis 4 Kohlenstoff-Atomen ist, mit Hilfe eines hydrolysierenden Mittels hydrolysiert wird.
3. Verfahren zur Herstellung der Verbindung nach Anspruch 1 der aligemeinen Formel (I} und'deren
55 Pharmakologisch unbedenklicher Salze dadurch gekennzeichnet, daR.ein 6-Fluoro-1,4-dihydro-4-oxo-7-
substituiertes Piperazinyi-chinolin-3-carbonséure-Oerivat der -allgemeinen Formel
OOH

(Vi)
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. BE Li.{'.).S.fl] goro-2 ethyle ou un groups hydr oxy- 2 et hyl e; ”wllﬁﬁllmnﬁulglum
chdcun un atons d' hydrogene ou-40 un groups al kyle |nf6r|eur

atones de carbons; Rs est un groups al kyle inferieur ayant de 4 af'ones

de ‘carbons et R6 est un atons..d' hydrogen® d@0ui1 §toms de fluor, a| nsi que

ses selgsphar nmac | o | acc tabl e et hy d|f| Qr o

di hydro-1, 4 (i} %wr&;’g 1 g% ves g?o?beﬁ a"ﬂegﬁb "ar ndgd%uztir ox&latl’e({fu(gd i Hilfy eines
Chl or hydrate de icf\lﬂl‘aﬁtﬁmﬁl &kﬁﬁiéfdfner Yaf eln@edabnyI¥erbindung der all-
pi per azi nyl - 5)g3memémzbnqul noI e| ne- 45 carboxyli que 3. 4. Chlorhydrate de

| " aci de ethyl®~1 fluoro-6,8 di hydro-1,4 (nethyl-3 piperazinyl-1)-7 oxo-4

qui nol 6i ne- carboxylique-3. 5. Acide fl uoro- |(fluoro 2 ethyl)-1

di hydro-1,4 (nmethyl -3 piperazinyl-1)-7 oxoRﬁ_(g.m nol 6i ne- carboxyl i que- 3. 50

6. Acide difluoro-6,8 (fluoro-2 dthyl)-1 di ydro 1,4 (nmethyl-3

pi per azi nyl - 19 J"?"?S)!’@-ew‘g sereqoﬁﬁm odeg 1elne ojeder MWBGFUWPG 'At&l‘d’é %F?h'%@ﬁﬁ@'@“ ist, zur
di hydro-1, 4 (mﬁlwgﬂ\le a re uATgls s%‘)ﬁx)veeke n daR ein Alkylhalogenid der allgemeinen
qui nol ei ne- car gxyeh 1'q e St uoo@zﬁd" 3ro'léfy et hyl _9pr @lle '
- (et hyl -3 pi perazi nyI 1) 7 oxo 4 qui nol ei negcag boxyl | que-3. 9. Proc6de de
preparation e¢u conpose tel que défini a la révendl cation 1 represente par :
| a fornmul e 55 dedermgleie (niederetAlldRGapse Bith DisPhiedhonsok-AfbinteH SsTRAd A&ﬁCl@@&g’éb-lA&ﬁn ist, als
qui consists aﬁ'@ll?fengs@agl verwerdetiwial. f | uor o- 6 hal ogeno-7 di hydro-1, 4 oxo-4

Vi | ti r e| rd/erwpnpung beigerBehand-
ggl n;)(I ei ne- Carl? aﬁ’gﬁ r%rkrarﬁﬁrfg%ﬁ.@ eﬁ?ﬁ?ﬁinrﬁ%wﬁﬁmeﬁygﬁw gg e Ngreenﬁbﬁg‘_ pn nach
SC

20 Anspruch 1 bis 5 zusammen mit elnlem vertragllchen, pharmafe tl derrk raéer oder

0 140 116 Uberzug.
RL_et R6 ont chacun | a nene si gnification que celle decrite ci- dessus et X
est un“atone d@esehditdtions mruaea,wwand&a.ﬁi \B8'cH @/ﬁ% uosfierl ve de

. pi perazisne, ,yepresente par la formule suivante: 5. NH

(V) 3 Rto 1. Dérivé de i'acide fluoro-6 dihydro-1,4 oxo-4 plperaiRzM sd&n&eﬂaqu@lélre-cmoxyllque-s
R3, R4 et R, orfPréspne par 13 prmweaéngraimidf i cati on que celle decrite ci-dessus.

10. Procede de preparation du conpose tel que defidni a la revendication 1

represente par la formule generale (R) et Rde ses [pel s &%g{ macol ogi quenent
accept abl es, qU| consi ste a hydrol ysei | e ¥y S 16 |I'acide

. fluoro-6 dihydro 1,4 oxo-4 piperazin subg e-7
qui nol ei ne- car boxyl i que-3, repr es@m’i‘_ pay |aTor rﬁb e gendrale: F o N
2~ COOO-R 7 20 R Ry _ SNV
R3-N N- | N#s - - R A & :

~ dans laquelle R, est un groupe alkyle inférieur ayant de 1 4 4 atomes de carbone, un groupe vinyle, un
groupe fluoro-2 éthyle ou un groupe hydroxy-z éthyle; R,, R; et R4 sont chacun un atome d’hydrogéne ou
40 Uun groupe alkyle inférieur ayant de 1 & 4 atomes de carbone; R; est un groupe alkyle inférieur ayantde 134
atomes de carbone et Rg est un atome d'hydrogéne ou un atome de fluor, ainsi que ses sels
pharmacologiquement acceptables.
L 2. Acide éthyl-1 difluoro-6,8 dihydro-1,4 {méthyl-3 pipérazinyl-1)-7 oxo-4 qumoleme-carboxyllque—3
-/ _ 3. Chlorhydrate de I'acide éthyl-1 dlﬂuoro-G 8 dihydro-1,4 (méthyl-3 pipérazinyl-1)-7 0x0-4 quinoléine-
45 carboxylique-3. .
4, Chlorhydrate de I’ ac:de ethyl -1 fluoro-6,8 dihydro-1,4 (méthyl-3 pipérazinyi-1}-7 oxo-4 qumoleme-
carboxylique-3.
- 5. Acide fluoro-6 (fluoro-2 éthyl)-1 dihydro-1,4 - (méthyl-3 plperazmyl -1)-7 oxo-4 qumolelne-
carboxylique-3.
50 6. Acide difluoro-6,8 {fluoro-2 éthyl)-1 dihydro- 1 4 (methyl-3 pipérazinyl-1)-7 oxo-4 quunoleme-
carboxylique-3.
7. Acide difluoro-6,8 dihydro-1,4 (methyl-3 pipérazinyl-1)-7 oxo-4 vinyi-1 qumolelne-carboxyllque-S
8. Acide difluoro-6,8 dihydro-1,4 méthyi-1 (méthyl-3 pipérazinyl-1)-7 oxo-4 quinoléine-carboxyiique-3.
9. Procédé de préparation du composé tel que défini 3 la revendication 1 représenté par la formule
55 générale {l) et de ses sels pharmacologiquement acceptables qui consiste & faire réagir 'acide fluoro-6
halogéno-7 dihydro-1,4 oxo-4 quinoléine-carboxylique-3, représenté par la formule générale:

(1v)

PO M



| %”‘ ". . q - s o - ' ‘
;:Ians | aquel | e. Rl R2 RRS R44.$ (23t5 R6 ont chacun | a nene si !uljmmlllmﬂl”““l
que celle decrite A | a revendi catj R7 est un groupe a

inferieur ayant de 1 A 4 atones de ca bo , avec un agent d' hydr ol ysati on.

11. Pr &ﬁ%ﬂ'&ql&ée B & Baprtichasn tméroerpioniticatiern qugiselleckitrite ci-desdua er X vetvdiaateiden 1

r epr esEACE Yat" FUs I fhar avesemetedyéete ninérazine aprésenté oar 13 fasmule suivanteigi quement
accept abl es qui consiste a al kyl er derive de |"acide 30 fluoro-6

di hydro-1, 4 oxo-4 piperazinyl substig ut e- 7 qui nol ei ne=car boxyl i que- 3
represente par |la fornule generale: Nt OH _ v

VI OOH 35 Ry=N 'NH i 1N "N R
R6R1 404 * R dans laquelle Rl, R2, R4, R5 et
R6 oy chacun | a neine si gnlfl catiB oye celle decrite a la revendication

1, avec un agent d'al kylation. 12. Pr oc%de selon la revendication 11, dans

I equel dans l;huduase R,,moarnslonactﬂagtmaa mémeetgnqﬁcawsenumllddautededessus for m que un _
conpose 'nl] eréeparaé' ?%%m@sgtﬂ qqeaief @Jra reée'ggﬂ ”eriP" oA C—
l aquel lqgm ﬂu 0-6 Jilséil:)lj{%oa'. yﬁ%;uag x?nno ne-c d& g%gre %yﬁ"t de
1a? afg 1% PRt RS T a revenadrca r?s equel

. on ut| l'ise en tant qu' agent d' al kyl atlonoun hal ogenure d' aI kyI e, represente

- par la fornule generale: 55R, coo- R3- A

- dans laquelle R3 est u8n grolpe T 1 eur Fz:?yant de 1 A 4 atones de

- carbthe et A est un atone_d' 2y A un sol vant et en presenceygu en

| absence d'une base. 14. B8 05|t|oi§ phar maceuti ques destinees A etre
utN_li sees dans le traitenmen % mal gdi er, 60 bacteriennes, conprenant une '
guantite efficace d un ou ﬂ;l Uskeurs c rrposes tel s que defl ni s aux
revewdi cations 1 A 8, conjointelrent avec un support ou revetenent

conpat i dehelpquteBpRald B, RletRarmtenatindumime signifiggtions gue.celle décrite grla revendication 1,
et R, est un groupe alkyle mférleur ayant de 1a4 atomes ge car one, ave§fm agent d hydrglysation.

1 regré é par la formule
' l ““MéElFF“EFcEE E se’Té~ pharm ' J:ﬁt Ilﬁers@ﬁieﬂféﬁéﬁﬂﬂﬁ” T
* 0 44 0?uo di gﬁﬁmﬁﬂ%ﬁb |tLE§-ﬂhmﬁ6lé’ihé-é&iﬁo&ﬂtque-é\'l:epleseﬂé @aclddotale
prepar agéngrgled’ Un d'6n ve acide fluoro-6 dihydro-1,4 oxo-4 pip6razinyl
substitue-7 quinol ei ne-carboxyl i que- 3, represente par la forrmuls g6nerale
(I') et de ses sels phar rracoIFggl gue csoabl es, F 0 F 0

~Cogy N
HN N (vin
):;_/ | |
R | R M
0 . 4 Ry

dans laquelle Ry, Ry, Rq, Rs et Rg ont chacun la méme signification que celle décrite a la revendication 1, avec

un agent d"alkylation. ) ,
/ 12. Procédé selon la revendication 11, dans lequel on utilise, pour Ialkylatlon en préserice d'acide

farmique, un composé du carbonyle, représenté par la formule générale:

o

I
'Rg—C—H

45

' 50
dans laquelle Rq est un atome d’ hydrogene ou un groupe alkyle inférieur ayantde 143 atome's de carbone.
13. Procédé selon la revendication 11, dans lequel on utilise en tant qu’agent d’alkylation un
halogénure d‘alkyle, représenté par |la formuie générale:
55 R;—A
dans laquelle R; est u8n groupe alkyle inférieur ayant de 1 a 4 atomes de carbone et A est un atome
d’halogéne, dans un solvant et en présence ou en I'absence d’'une base.
14. Des compositions pharmaceutiques destinées a étre utilisées dans le- traitement des maladies
60 bactériennes, comprenant une quantité efficace d'un ou plusieurs composés tels que définis at:x
revendications 1 & 8, conjointement avec un support ou revétement compatible, acceptable

pharmaceutiquement.
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| Ere,llglRl ~est un groups -él k)c/:leRl ;;‘6“ eur aysgt dgﬂlRA7‘51~;;;"mmmllm"flll|l"l!ll

~

c I_"'r bons, un groups vinyls, un groupe fluoro-2 ethyle ou un groups ﬁyd‘rox"y-i
ethyle;. R2, R3 et R4 sont chacun un atone d' hydrogene ou un groups al kyle

inferi esyr ayant de 1 a 4 atones de car 40 A3&st un groups al kyl e _
‘inferieur ayant de 1 a 4 z.a,%omes de c_a41bpns et Rs est un atone d'hydroge. ne

ou un atome d‘é"ﬂ"lﬁﬁﬁﬂ" siol '6?1’5“?‘3??‘"/5\_ aire réagir |1'acide 20 fluoro-6

hal ogeno- 7 di hyfreasclagtdedyi@pdtatitti AR Britkead PdchigXiibloBUiriyaro-1,4 BXF BiPérBzidy Eublsftué-7
f or mul e g6nerqainaléin@cdrbosylguesQreptesdntdbir 2D formule générale (1) et de ses sels pharmacologiquement
~ ~~~~~~X 5 (lakéepBPes, R1 30 dans laquelle R et R6 ont chacun | a nene
'signification qus cslls decrite ci-dessus et X egt un atome de chlore ou un

atome de fluor, avec un deriv6 de pipperaf{ ne, regroésente par la fornuls

suivante: R2 R -N NH(V) 3 * 4:.%R =% ‘f‘?*hz, R3, R4 et R

ont chacunel a nmene signification quo/cellg \ ¢] ci -dessus. 2. Procede dﬁ

preparation du conpose tel quo dBgrf§ AN"a T cation 1, represente par )

la formul e generale (1) et de ses s har igacol @gi quenent accept abl es, qu
|' ai de ¥l uoro-6 dihydro-1,4 oxo-4

consists a hydrol yser le derive.e§herfgg
pi perazi nyl substitue-7 quinoleine-caroxylique-3, représente par la 45

formul o generdaisdaquiileR, est un groupe alkyle inférieur ayanCGROCRA afslines de carbone, un groupe vinyle, un
R3- N N groupe fluoro-pgthyie ou un groupe hydroxy-2 éthyle; R,, R, et R, sont chacun (“Vi’:%mﬁd'hydmgﬁ"e ou

. R4 Rs un groupgalkyleinférni iyépqdé1§£atopqzsgq%arbom; Zﬁu&gro% E&MIEI i‘?ﬁ}-ﬂfrﬂﬁy“

. e on st 'hydrodéne ol un atome de tiuor, fui consi dire reagir 'acide

e sl o1 BT A LA e et e o st e

grups al Kyl e 1 nferieur ayant de T a4 at ones e.carbons, avec un agent '

hydrol ysant. 3. Procede de preparation du céhpose tel qus defini a la

- revendication 1, represent6 par la s cL-@PoH(1) et de ses sels

phar macol ogi quenent accept abl es qui al kyl er un derive de |I'acide

60 fLuorogg di hydro-1,4 oxo-4 pipekaztrp-—sypstitut6-7 . : ~(1V)

- qui nol ei ne-carboxylique-3 represente par |a{formul e generale: 65 23 - --
N

'>J -s 2{""@~ ~-size., ;--Rg & * ) | |
l1~lic11111111 M 111111i1 DI M-il : ;0 14Q 116 F . Q gﬁ
' ~ 30 dans laquelle R, et Rg ont chacun la méme signification que celle décrite ci-dessus et X est un atome de

chlore ou un atome de fluor, avec un dérivé de pipérazine, représenté par la formule suivante:
i

35 . RS-N NH (V)

RN

R

dans laquelle R,, Ry, R, et Rs ont chacun la méme signification que celle décrite ci-dessus.

2. Procédé de préparation du composé tel que défini A la revendication 1, représenté par la formule
générale (1) et de ses sels pharmacologiquement acceptables, qui consiste & hydrolyser le dérivé ester de
I'acide fluoro-6 dihydro-1,4 oxo-4 pipérazinyl substitué-7 quinoléine-carboxyiique-3, représenté par la
45 formule générale: : '

2
50 . Ra—l}ﬁ N .

7~ § R R
R, 6 "

Rs

Vi)

dans laquelle R, Ry, Ry, Ra, Rs et Rg ont chacun la méme signification que celle décrite 4 la revendication 1,
et R, est un groupe alkyle inférieur ayant de 1 & 4 atomes de carbone, avec un agent hyd;olysant. .
3. Procédé de préparation du composé tel que défini & la revendication 1, represente'p.ar’ la formgle'
générale (I} et de ses sels pharmacologiquement acceptables qui consiste a alkyle}' un clierlve de |'acide
so fluoro-6 dihydro-1,4 oxo-4 pipérazinyl substituté-7 quinoléine-carboxylique-3 représenté par la formule
générale: -
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;SLErueII 2-. I%I R2, R ,tRs et ’Rf ont chlacun la meime si gglvf : Z:at ! mlmmfm.nﬂm””",

decritea’A | a revendication 1, avec un agent d' alkylant 4. proceds $
| a revendi.cation 3, ‘dans | equel on se our |"alkylation, en presence
d' aC|de'thn1que un conpose du carﬁoh?b 1 epresente par la formul a
géné6rale: 0 R 1l dans |aquelle Rs est gn atonQ,d hydr ogene ou un groupe

al kyl e inferieur. ayant de 1 3 3 dpones \de car.one._éﬁp .5. Proced6 sel on
~la revendi cation 3, dans |equel o [ ) gu” agent al kyl ant un
-halogdnyre d" alkyle, represent6 Rgr | 2. 4g6énbral e: RsA dans |aquenlhe
R3 est-un groupe al kyl.e inferieurya : 4 atones de carbone et A est
un atome 25 d' hal ogene, dans vant q% & pr6sence ou an | absence’
o]

~d"une base. 6. Procede de. prepératﬁ n de anS|tions pharnaceutiques
destlnees Aetre utilis es dans | e tra di e act eri ennes,

Compr ortengetaigasgll s 5eFe iy G reof ok ST it £14 Bl ARTRRAI Aot bBioE
obtenir parg, sc%dmnﬁluﬂesenhehﬁm@Lbensieauemrﬁnm%oumwsu&aénlpmsnoldéc,éeformlque, 1

conj oi Nt ek BémEYEE Bu tHibdhVIBOprésenté pacladbraiuigénaralepat | bl e, accept abl e
phar maceut i quenent. 30 35 40 45 50 55 6%)65 24 . .- _
5

I
Re—C—H

dans laquelle Rg est un atome d’hydrogéne ou un groupe aikyle inférieur ayant de 1 & 3 atomes de carbone.
20 8. Procédé selon la revendication 3, dans leque! on utilise en tant qu’agent alkylant un halogénure
\.-  dalkyle, représenté par la formule générale:

Ry—A

dans laquelle R, est un groupe alkyle inférieur ayant de 1 2 4 atomes de carbone et A est un atome

25 . d’'halogéne, dans un solvant et en présence ou en I'absence d'une base.
6. Procédé de préparation de compositions pharmaceutiques destinées & étre utilisées dans le
traitement des maladies bactériennes, comprenant une quantité efficace d’'un ou plusieurs composés
que {'on peut obtenir par les procédés tels que définis aux revendications 1 & 5, conjointement avec un

support ou revétement compatible, acceptable pharmaceutiquement.
30 . ) .
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