- 1 - "Quinoline Carboxylic Acid Derivatives and their Preparati gR" This
i'nvention-relates to certai:n .quinoline carboxylic acid gbgﬁgb s, mhlch
arg new.and useful, having potent antibacterial acti,vi :

t he reparation. Antibacterial agents such as nalidixic acid, pIrOﬁldIC
aprEEEd pi pem di ¢ acid have proved highly effective in the treatnent of

i nfeCTions due to gram negative bacteria, but such antibacterial agents
suffer fromthe serious disadvantage of having only weak activities agaipst
npsa._Accordingly, (-

at t enpt s RS P 3 hgd EAVaLIVER ¢ m:-srmwnga\mda

spect rum of act|V|ty and a&gg present Applicants thensel ves, in
their earlier copending ApEEEEEEFUﬂ—Pbr Letters Patent No. 80-27372 (to be -
publ i shed as Specification Serial No. 2,057,440 A) have discl osed that
certain|,6,7,8-tetrasubstituted-1, 4- dihydro 4- oxoqui nol i ne- 3- car boxylic
aci ds have stlEM1gramwentaonlweﬂytagatnsbegtamnnqganohenbacter|a I ncl udi ng
Pseudononas aeruglnosa t han the above-nenti oned conpounds, whilst still
havi ng p@ﬁehpxa'ﬂﬁ-@&é@eﬂ@ﬁﬂvéeﬂVﬁﬁtywégﬁhn§FegP8H}ﬁ@@l¥$ ¢fubacteri a and

ot her g{o .0r gani.s asugstltuted gdro 4- oxo-

qui nol | n&8¥12g BOHSH B, a§598§°83§&F6588téﬁa &Fﬁ?n@ﬁ Vﬁl%u?s hel

preparation.

Antibacterial agents such as nalidixic acid,
piromidic acid and pipemidic acid have proved highly
effective in the treatment of infections due to gram-
negative bacteria, but such ahtibaeﬁerial egents suffer

from the serious disadvantage of having only weak-activities

against most gram-positive bacteria and Pseudomonas

aeruginosa.

Accordingly, attempts have been.made to produce anti-
bacterial agents having a wider specprum of activity, and
indeed the present Applicants themselves, in their earlier
copending Application for Letters Patent No. 80-2?572
(to be published as Specificefioh‘Serial No. 2,057,440 A) .
have disclosed that certain 1,é;?,8-tetrasubstituted-l,4—
dihydro-#-oxoquinoline-}-car%okylic acids have still

greater activity against gram-negative bacteria, including

Fseudomonas aeruginosa, than the above-mentioned compounds,
whilst still having potent anti-bacterial activity against
gram-positive bacteria and other micro-organisms.

The 1,6,7,8-tetrasubstituted-l,4~-dihydro-4-oxo-

quinoline-3-carboxylic acids disclosed and claimed in our



-2- Applicatianh Nd.“80=27372 aforesaid were the conpounds of the general
formul af [verr] _~ o ~ (I'y (wherein [err] is a halogen atom [err]

is a 1-piperazinyl radical which nmay optionally be substituted at the 4-
position . by an & kyl radical of from1l to 5 carbon atons; and either [err]

Is an al kyl radical of from1l to 5 carbon atoggs-and R is a hal ogen atom or

an al kyl radigcal of from1l to 5 carbon atons, or R and each represent an

al kyl ene r athecal and together with the intervening nitrogen atom and carbon
atoms forma 5 or 6 nenbered ring which may optionally be substituted by an
al kyl radical of fromAPRidcatdgnpla.BemY>Eh@ionesaidr sece the cempainds of
t hereof. W have now fqund further. 1,6, 7,8-tetrasubstituted-
1,4-dihydro-4-0xo-quirﬁhqlﬁﬁgfyé r HOXIMER aci d gerivatives which are
particularty useful in that they possess potentyantibacterial activity \
agai nst both G am positive and Gﬂgn}neg | ve bgkteria 0'€cluding-
Pseudononas aer ugi nosa. Accordi ng&t 0™~ -4 8 % esent invention
there are now provided the 1, 7-di subs (1)
1, 4- di hydr o- 4- oxo- qui nol i ne- 3- car boxy.

fluoro
he general formula:

(wherein R2 is a halogen atom; R3 is a l-piperazinyl
_radical which may optionally be substituted at the a~ _
positioh by an alkyl radical of from 1 to 5 carbon atoms;
~and gither R, is an alkyl radical of from 1 to 5 carbon
atoms and R4 is a halogen atom or an alkyl radical of
from 1 to 5 carbon atoms, or Rl and 34 each represent:

an alkylene radical and together with the intervening
nitrogen atom and carbon atoms form 2 5 or €& membered ring
which may optionally be sﬁbstituted by an alkyl radical

of from 1 t0 5 carbon atoms) and the hydrates and salts.
thereof. | |

We have now found further 1,6,7,8~-tetrasubstituted-

l,4-dihydro~4-oxo—quinoline-5~carboxylic acid derivatives
which are particularly useful in that they possess potent
antibacterial activity against both Gram-positive and

Gram-negative bacteria, including Pseudomonas aerurinosa.

According to one aspect of the present invention
_ there are now provided the 1,7-disubstituted-6,8-difluorc
_1,4—dihydro~4—oxo-quinoline-}-carquylic acids of the

general formula:



. ferr] (wherein [err] is an alkyl radical having froml to 5‘Z;FEBH*aragx~

and [err] is a 1-piperazinyl radical, optionally sub- stituted at the
.posi tion by an-al kyl group, provided that when [err] i§‘én*ethyl.group
fen [err] is not a 1-pipera- zinyl or 4-methyl-1-piperazinyl radical) *and
tﬁe*hydrates and salts thereof. Preferred quinoline carboxylic acid
derivatives of general forrmula Il above are those wherein [err] is an al kyl
radi cal having from1l to-3 carbon atons. Especially pre- ferred derivatives
are those wherein R is a ngthyl or 5 n-propyl radical and [err] ,iss a
1- pi perazinyl radical, or tnose wherein [err] is an ethyl r.adi caPw&nd [err]
s a 4-ethyl-1- Biperasny +adi calGO0s well as their hydrates and salts. A
ri ¥y red §roup of quinoline carboxylic acid
urnulaill above are thosezﬁpfrein [err] is an.alkyl
radi cal having el A0 it ¢ir bon at ons and [er? s ‘a 1-pi perazinyl
radi cal, optionally syb- stituted at the 4-position by an al kyl group.
Specific preferred 1,‘-disué;titUted-6,8-difLuoro- :
1, 4- di hydr o- 4- oxo- qui hol i ne®*8- car boxyl i c aci:d derivatives f general formula
Il above are: : -
(wherein RS is an alkyl radical having from 1 to 5 carbon

derivatives of geng

atoms and Rg is a l-piperazinyl radical, opéionally sub-
stituted at the 4-position.by.an alkyl gToupy provided
that when Rg is an ethyl group then Rsljs noéaa l-pipera-
zinyl.or 4-methyl-l-piperazinyl radical) and the hydrates
and salts thereof. .: |
Preferred quinoline carboxylic gcid derivatives of
general formula II above are those wherein Ré is an alkyl
radical having from 1 to 3 carbon atoms. Especially pre-
ferred derivatives are those wherein Rg is a mefhyl or
n-propyl radical and R6 is a l-piperazinyl radical, or |
those wherein Rg is an ethyl radical and Ry is a 4-ethyl-l~
piperazinyl radical, as well as their hydrates an@ salts.
A more restricted and prefér:ed group of quinoline carboxylic
acid derivativgs of general fofmula II above are.tﬁose.
wherein Rg is an alkyl radical having either 1 or 3 carbon
atoms and R6 is a l~piperazinyl padiqal, optionally%sub-
stituted at the 4-position by an alkyl groué. _
Specific preferred l,7—disubstituted-6,8—difluqro-
1,u—dihydro-a-oxofguinqline-}-carbbxylic acid derivatives

I general formula II above are:



A -

4- - 6,8-difluoro-1, 4-di hydro-I|-nethyl -4-o0xo-7- |
I

b ]
(I =pi perazi'nyl yqui nol i ne-3-carboxylic acid, and its hydrates and salt '_{ﬁ
6, 8- drfl uoro-1, 4-di hydro- 4- oxo-7- (| - pi perazi nyl) - : /
Y -'n-'pr opy! qui nol i ne-3-carboxylic acid, and its hydrates and salts; dhé!ﬁ'
1-et hyl -7-(4-ethyl -1-pi perazinyl)-6,8-difluoro- :
1,4-dihydro-4-oxoquinoIine-3-carboxy|i§‘@Q1d, and its hydrates and salts.
~According to another aspect.of the present invention there are also now
provided the 1, 7-di substituted-6,8-difluoro- :
1,4-d?hydro-4-oxo-quinoline-3-carboxylic acids of general formula: [err]
(111) (wherein [err] +sogrdlfinordwlyexdilygdnd-lraetshylosabkgt7=-or al kenyl
(inyparticular allyl or vjnyl% radical and [err] is a 1-piperazinyl radical
(whi ch may opt i bhapipenrzinphl quinetine-3travhqygdiic ¢sily andaiksl
hydroxy-al kyl, or.alkenyl (in particular allyl) radical), a 1-piperidinyl
radi‘cal (whi ch RESTS ??cﬁﬁéliﬁikﬁkubstituted at the 3- and/or 4-positions

o i o G LR A ol A B S
from1l to 5 carpop-g+OpF1 §BERo] Hhéd 31l bIec atidSWRAl kikdl Bdarates
and salts; and - _
- 1Qethy1-7-(u-ethyl-l-piperazinyl)-6,8;dif1uoro—
1,4-dihydro-4-oxoquinoline-3-carboxylic acid, and its
hydrateu and salts.
_Accoriing to another aspect of the present invention
there are also now provided the 1,7-disubstituted-&,8-difluoro-
1,4—dihydrd-4-oxofquinoline—}-carboxylic acids of general

formula:

(111}

l_(wherein R7 is_an alkyl, uydrdxyLalkyl. halogeno-alkyl, or
alkenvl (in partiéulau allvl or vinyl)-radical_and_ﬁa is a
l-piperaziuyl radical {(which may optionally be substituted
at the R;uosition bv an alkyl, hydroxy-aikyl, or alkenyl
{in particular al;yl) radical), a l-pioeridinyl rauical
(which may ontionally be substituted at the 3- and/or
h-positibus by a hydroxy or a dimethyl-amino radical), a.
l-pyrrolidinyl radical or a u-morpholiuyl radicai, provided
ﬁhat when R7 is an alkyl group having from 1 to 5 carbon

atoms then Rq is neither an unsubstituted



-5- 1-piperazinyl radical nor a 1-piperazinyl radical sub- stituted at thg

4 poswtion by an alkyl radical) and their hydrates and salts. Bpeferred

. qi €5'ne carboxylic acid derivatives of general fornula Il above aré e e
" thoge€/wherein the al kyl; hydroxy-al kyl, hal ogeno-al kyl or al kenyl radicals
“have no nore than 5 carbon atons, and advantag€ously not nore than 3 carbon
atons. Specifically preferred.conpounds are those wherein [err] is a
2-'hydroxy-ethyl or 2-fluoro= &thyl or vinyl radical, and/or those wherein
[err] is a 4-nmethyl-; 4-ethyl-, 4-(2-hydroxy-ethyl)- or 4-allyl-1- ,&%;

pi perazinyl. radical or is a 3-hydroxy- or 4-hydroxy- or h

4-di mgt_hyl am.nQ-lapipasidihnyl radical ed. gui ppl ine carboxylic acid
deri \rlrgl % %@gf“ é%%erraih]p%'pnuﬁogr %I Ill g#geﬁ%gégﬂ,\hg?‘g#%&g,%ﬁr [err] is an *
al 1yl sed+hdesdr @)t Rnle #p%@.‘t@éﬁ?%@y'a"noélk?!]%ad_lfféié.?ﬁ'aﬁd‘dtr[ﬁ[:?] is a
1-piperazinyl radical of [err] i's an ethyl radical "and [err] is a
- 1- pyr mytdrditesl and- sadplql i nyl, -3- hydroxy-, 4-hydroxy- or
4-di met hyl am no- 1- pi peridinyl or a 4-allyl- or 4-(2-
hydr oxy- et hiprefergiede quipopineadrripxydic] aeid derdvativesroet hyl radica
and R8 is a 4-nethy|-1<pi3erazinyl radical, as well as the hydrates and
sal t s ¥h&eBeralaifsruliedil Py aRTSpFRPER KREFR LR RE i ne
hydroxy-alkyl, halogeno-alkyl or alkenyl radicals have
no mere than 5 carbon atoms, and adfantageéusly,not zmore
than,3 carbon atoms. Specifically preférréd compounds
are those wherein R7 is a 2-hydroxy—ethyl-ér 2-fluoro~
ethyl. or vinyl radical, aad/or. those wherein RB is a
L-methyl-, uéethyl'-_,-'u’-(z-hydrbxy-ethyl)- or 4-allyl-i-
piperazinyl radical sr is a B—hydioxyé or Alhydroxy- or
4~dimethylamino-l-piperidinyl radical.
Freferred guinoline carboky;ic acid dérivatives of
general foraula III are those'wherein'eithei'a7 is an 21lyl,
2-fluoroethyl, Z-hydroxyethyl or viayl radical and Ra is
a l-piperazinyl radical 23,37 is an ethyl radical and Ré
is & iépyr:oiidinyl. 4-morpholinyl, B-hydrdxy-, 4-hydroxy-
or 4—dimethylamino-lépipéridinyl or a 4—allil— or 4-(2~
hydroxy-ethyl)-l~piperazinyl radical, or R% is a 2-fluoroetiyl
radical and Rg is a 4-methy1—l—piperazinyl'rééical. as well
as the hydrztes and salts thefeof.
A more restricted and preferred group'of quinoline
carboxylic acid derivatives of general formula III ere

those wherein either R7 is an allyl or_E-hydéoxyethyl,

- radical and R8 is a l-piperazinyl.radical, oz R7 is an



'car boxylic acid.derivatives of general fornula Ill are those V\,hei.t her
[err] is ansaklyl or 2-hydroxyethyl radical and [err] is a 1-pipersztnyl . &
~rad|ca|- or [err] is an .-6- ethyl radical and R8 is a 4-hydroxy,
- 3- hydroxy or 4- dinethylam no-I-piperidinyl, 4-norpholinyl or . _
1- pyrrolldlnyl radical, as well as the hydrates and salts thereof. Specific
preferred 1, 7- dlsubstltuted 6, 8-di fl uoro- .

1, 4- di hydr o- 4- oxo- qui nol i ne- 3- carboxYlﬁb ~aci d derivatives of general
formuLa 1l above are: - 1l-allyl-6,8-difluoro-1, 4-di hydro-4-oxo-7-

(I - pi perazi nyl ) qut nol i ne-3-carboxylic acid, and its hydrates and salts;

v T (1D oy S5RH HQ&Q@&?YA&& R A ng angyl tslq% dFates and

0XO0- 7- (l~p|pera2|nyl gui nol i ne- 3- arboxyllc ac

b ‘
A

salts; - 6, 8-diafiihegOrP1imido+l-yipaatidinyll,, 4~dobpH6Didyl or 1-pyrrolidinyl
(4- nethyl-l-plpera2|nyl) 4- oxoqui nol i ne- 3- carboxylic acid, an Its hydrates
and salts; - Tadical} yas Iweli psasa Aivey hydraselyBng, 8alits$ | cinemsof .

1, 4- dlhydro 4- oxoqui nol i ne- 3-carboxylic acid, and its hydrates and salts; -
1- et hyl - 6, 8- d|f|uorosaeql¥99nRFQ;9FrQ$-@27H9a589§t1tuted‘6 8-difluoro-

ethyl)-1-piper i‘,zh-éhﬁyé‘ré’ XX %uﬁonoiulrﬁ%l%n%ggggé <t é.c:.d derivatives
of general formula III above are:

- l-allyl-6,8-d1fluoro-1 4—d1hydro—4-oxo-7-

" (1-piperazinyl)quinoline~3~-carboxylic acid, and its
hydrates and salts;
- 6,8-d1fluoro-l (2-f1uoroethyl)—l 4-dihydro~4-
OXO-7-(l-plpera21ny1)qulnollne-B-carboxyllc acid, and
its hydrates and salts; | |

-  6,8-difluoro-1-(2-fluorocethyl)-1l, 4~dihydro-7-
(4-me£hyl-l-piperazinyl)-4-oxoquinoiine-54carboxylic acid,
and its hydrates and.salts; _

- 7-(4-allyl-l-piperazinyl)-l-ethyl-6,8~difluoro-
1,4~dihydro-4~oxoquinoline~3~-carboxylic acid, and its
hydrates and salts; |

- l-ethyl-6,8-d1fluoro—l 4—d1hydro-7-[4—(2-hydroxy-
ethyl)-l-plpera21nylJ-4—oxoqulnollne-B-carboxyllc acid,
and its hydrates and salts; -
| - 1-ethyl-6,8-difluoro-l,4—dihjdro-7-(4-hydroxy—l-
?iperidinyl)—4—oxoquinoline-B-carboxylic acid, and its |
hydrates and salts; |

- l-ethyl-6,8-difluoro-1,4-dihydro-7-(3-hydroxy-1-
piperidinyl )-4-oxoquinoline~3~carboxylic acid, énd;its

hydrates and salts;



and.its hydrates and salts; - - .

—ahyl 6, 8-di fl uoro-1, 4- dlhydro 7- (4- hydroxy- 1- N
'dlnyl) 4- oxoqui nol i ne-3-carboxylic acid, and.its hydrates and salts:
.thyl 6, 8-di fl uoro-1, 4-di hydro- 7- ( 3- hydroxy 1- '

drnyl) 4- oxqu|noI|ne 3-carboxylic acid, and its hydrates and salts;
-ethyl 6, 8-di fl uoro-1, 4-di hydpo=-4- oxo- 7- (I-
pyrrolidinyl)quinoline-3-carboxylic acid, and its hydrates and salts;

| - et hyl -6, 8-difluoro-1, 4-di hydro-7-(4- nDrphollnyI) &45
4- oxoqui nol i ne- 3- car box I|c acid, and jts hydrates and salts; - |[|-ethyl-6,
8-di f | uor o- 1, 4=di hyBEBY¥-64Sndidl pgro-1, 4-ai hydro-a-oxo-% (H"'

o n0- 1Bt Ny AGTLROL OEedoLAOIAL, kel Al ayirates ard

0XO0- 7- (Iagapgggzgnyl)qU|nollne 3- carboxyllc acid, and its hydrates and
salts; an di fl uoro-1, 4-di hydr o- 4- oxo- 7- (1 pi perazinyl) -

1-vi nyl qui nol i ae- B-geR DX§) 8 cdfldorel, 44 Hyddioaag tamd redlol SnyIhe sal'ts

of the acids of general fornulae Il and |11 above may be those forned mnth'

any non- #emxoquanhobise- §ucarboyy11c acid, and 1ts hydrates and
salts; _
- l-ethyl-6, -dlrluoro-l,4—dlhvdro-7-(4-d1metby1-
azino-l- 1pe*1c~nyl)-4-oxocu1no 1ne-z-carboxy11c acid, and
its hy d*a es and salts; S

- 6,8-difluoro-l,4—dihydro-l-(2eh§droxyéthyl)-w-
oxo-?-(l-piperazinyl)quinoiine-}-cé:bdzyiic_acid, and its
hyérates and salts; and ; .

- 6,8—d1f1uoro-1 h-dlhvdro-u-oxo-7-\l-plre*azl yl)-
l—vinquu1nol1nef3-carbcxyllg acid, and its hydrates and
salts. _ | a

The salts of the acids of general formulae II and ITI
above maj be tthe formed.with any.non-tdxic cations, such
as célcium. mégnesium. alumini@m, cerig,;chromic, cobaltic,
cupric, ferric, silver and zinc cations, as well as the
cations of organic bases and non-toxic aqions such as
hyérochlorides, sulphates, phosphates, adetates, lactates,
and methanesulrhonates or the.iike. Thei can of course
be obtained in the usual manner.

According to another aspeét'of this invention there
is nrovided a process for the preparatioﬁ of the 1,7-di-
substltuted—e 8-4if luoro—l 4-d1hydro-4-oxo qu1n011ne-*--
-carboxylic acids of general formulae II op IIT above, and

their hvérates and salts, in



‘as cal cium nmagnesium alumnium ceric, chromc, cobaltic, cupric, ferric,
si[ver and .z{nc cations, as well as the cations of organic bases and
non-t.oxi c anions such as hydrochl orides, sul phates, phosphates, acey, S

1 actatgs, -and net hanesulphonates -or the like. They can of course kf Gl
obtai nead in the usual manner. According to another aspect of this in onh
there*l's provided a process for the preparation of the 1,7-di- ’
subst.i t ut ed- 6, 8-di fl uor o- 1, 4- di hydre-8-woxo- qui nol i ne-3- -carboxylic acids
of gqﬂpral formulae I'l or 11l above, .and their hydrates and salts, in _
whi ch™a conmpound of the general fornula [err] (rv) (in
which X is a halogen atomand.Y Ls_gither r;l or Jerr] as hereinbefore
defi.ned) or anwﬂ§gﬁaFe°8Ppg3Pg Phe?éﬁfsggeiggc%%EPVé?h a conpound of
general formula [err] (V) wherein Zis either [err]
or [err] as hereinbeforeRjefi
general formula Il or IlIl O
~aspect of this invention th
the 1,7-di- substituted- G237
-carboxylic acids of general f

ad, tJ oraCOBE desired correspondi ng acid of
QN € i salt thereof. Accordi¢mrXo another
ded a process for the preparation of

grmul de 11 or 111 above, and
F Y '

(in which X is a halogen atom and Y is either‘Rs or R7

as hereinbefore defined) or an hyérate or salt thereof

is reacted with a compound of general fcrmula |

z7- | (V)

whergin'z is either Ré or 38 as hereinbefore defined, to

form the desired corresponding acid of general formula II

or III or hydrate or salt thereof._.

hAccoréing to anofher aspect of this invention there

i is provided a'?rocess for the preparation of the 1,7-2i-

substituted-6,B-difluo}b;l,u-dihydro-h-bxo;quinoline-3-

-carboxylic acids of general formulae IT or IIX above, and

théir hydrates and salts, in which.a'compound of the gengral

formula

0

COOH

(VI)

. ! 3

(wherein W is either RS or R7 as'hereinbefofe defined) or
- its hyd}ate or salt is réactéd with a halide of general
formula

Q.X (VII)



their hydrates and salts, in which a conpound 6r the general formula [err],
(V) (wherein Wis either [err] or [err] as hereinbefore defined)  or its

hydrateror salt is reacted with a halide of general formula QX P
(VI " -9- (wherein X is a halogen atomand [err] is either [err] or

[e s hereinbefore defined) to formthe desired corresponding _

7- i tut ed- pi perazinyl derivative of general formula 1l or Il or its
hydrafe or salt. It will of cours® -he understood that the preferred

processes of this invention are those wherein the starting materials akg’
such as to yield the preferred classes and specific preferred conpounds’
herelnbef%@%reggnklg ed. héfg?%g ﬁ(%ﬁ%_stl|| further aspect of this

i nventio ere’is a a process for producing

6, 8-di fl uoro-1, 4- dlhydro 4- oxo 7-(1- plpera2|nyl) 1-vinyl -

qgui nol i ne- 3- carboxyllc acid, (ts hydrates or. salts in which
7-(4-acetyl - 1- pi perazi ny@y=- (2- fror o- :

et hyl)-6, 8-di fl uoro-1, 4-di hy 4- oxoqui nol i ne- 3 carboxyllc aci d et hyl
ester |s1§u9p§b?§ngo°?r%@t%@ﬁ@enﬁxﬁbékqaﬂ|def1ned) to form the

desired corresponding 7-subst1tuted—p1pe;az1ny1 derivative
of general formula II or III or its hydr?te or salt. L

It will of course be understood that the preferred -
proéesses of this invention are those whéfein the starting
materials are such as to yield the prefeiréd classes and
specific preferred compounds Qere;nbeforé.identified.

According to a still further aspect of this =
invention there is also prbvided a prbceés for producing
6,8—difluoro-l,4-dihydro-4~oxof7-(l-pipefazinyl)-lévinyl-
quinoline-3-carboxylic acid, or its hydrates or
salts, in which 7—(4—acetyl-l-piperazinyl>-l-(2-thoro—
ethyl)-6,8-dif1uo:o-l,Aedihydro—4-oxoquin§1ine-B-cérboxylic
acid ethyl ester is subjected to treatment with alkali.

The invention of course.extends also to the 1,7~
di-substituted—G,B-difluorc—l,4—dihydro-4;oxo—quinoline-
B-carboleic acid, and their hydrateé and?salts, whenever

prepared in or by any of the processes hefein described.




The i nvention of course extends also to the 1,7- '

dif- subst i t uhed- 6, 8- di f | uor o- 1, 4- di hydr o- 4- oxo- qui nol i ne- 3-carboxylic aC|d
aﬂd théir hydrates and salts, whenever prepared in or by any of thg <
“processes herein descri‘bed. -10- In order that the invention ng
understood it will now be described in further detail, but by ma.‘r
I ilustration only, with reference to the foll ow ng Exanples - ExAQp
6,i8- Di f1 uor o- 1, 4- di hydr o- 1- met hyi - 4- oxdo7( 1-
p”pengzlnyl)qU|noI|ne 3-carboxylic acid hydro- chloride A m xture of
6,7,8-trifluoro-1, 4-dinydro-I|-nethyl- 4-oxo-quinoline-3-carboxylic acid
(3. 22 g), piperazine (0.37 g), and pyridine (3 m) was refluxed for 4
hours. The reaction m xture was evaporated to dryness. The residue was
acidified by the addition of hot aqueous acetic acid solution and the
|nsoluble materials were renoved by filtration. The filtrate was acidified
to pH 1 with concentrated hydrochloric acid and cool ed. The resul ting
preC|p|tate was filtered off and recrystallized fromwater to give

6, 8-difluoro-1, 4- ntion may be well understood
dithydr o- I-nethyl 4- oxo- 7- ?|9§?%€r5§?ﬁy??%uﬁ?ﬁﬁ{%e 3- cg;boxyllc acid
hydrochl oride (0413wg)1 HBw[BErdeédetvad.dn further detail, but by way

of illustration only, with reference to the following Examples:-

Example 1— 6,3-Difluoro-1,4~-dihydro-l-methyl-4-oxo~7-(1=

piperazinyl)quinoline-3-carboxylic acid Liydro-

chloride .
A mixture of 6,7,3-triflgbro-l,4fdih§dro-l—methyl-
j-oxo-quinoline-3-carboxylic acid (J.22 g), piperazine
{0.37 g), and pyridine (3 ml) was'refluxed for 4 hours. The
‘reaction mixture was evaporated to dryness. The residue was
acidified by the addition of hot agueous acetic acid solution
and the insoluble materials were removed by filtration. Tae
. filtrate was acidified to pif 1 with concentrated hydrochloric
acid and cooled. The resulting precipitate was flltered off
and recrystalllzed from water, to give 6, 8-d1f1uoro-l 4-
dlnydro-l-metnyl-4-oxo-?—(l-plperazxnyl)quinollne-J—carboxylic

acid hydrociiloride (0.13 q), np 286-233°C (decomp.).




-'11 - Anal. Calcd. for [err] HCL : 50.08 4.48 : 11. 68 Found .
4.38  11.58 The starting material, 6,7,3-trifluoro-1,4di hydro-
- -4- oxoqui nol i ne- 3-car baxyhic acid, was obt ai ned by the follow ng
. met A mxture of 6,7,8-trifluoro-1, 4- d|hydro 4-

oxofUi ngl i ne- 3- carboxylic acid ethyl- ester (0.3 g),csanhydrgys pot ggsi um
carbdaafe (0.8 g), methyl iodide (1.5 g), and N, N- di et hyl -f or mam de

(DVF) (10 m) vamilhedaaday ttbrsth Efii 89281 0908dDOLC S0r06l0 hawss. 1Th&ani xwre_

was evaporated to dryness. and The residue.was treated with water/
extracted with di chifound met hane. The organi c | ay. %hs wasited Wilt.[58wat eF
~dried over anhydrous sodium sul phate and ev ;orated The resi due was added

to a mxture of 1§hﬁ)ﬁ$éFGéﬁHoFP§e§e¢d (8¢ Tt -l laraml - B ividre-and t he

m xture ed for hour s ter wat er nd ethanol (5 m)

had beenwgdﬁﬂgwan ‘Pﬁ@qﬁﬁngﬁﬂecdoFé °¥ﬁ%‘?e§fﬁ ﬂrﬁf AN P¥as )

filtered zed_fron1a m xture of DVMF and ethanol to give
14, A b o

0.22g of “di hydr o- 1- met hyl - 4- oxoqui nol i ne- 3- carboxylic
acid, np 255- 258CA BixERke 3£ 6 6, 8=0b{Fuasasla 4 i A oxo- 7- (I -

plpera2|nyl)-l-n propyl qui nol i ne- 5 car boxylic aC|d hydrochl ori de A m xture
of 6,7, 8-dwadglinaildnb~4~dabpokeldcox0id-8thyl ester (0.3 g), anhydrous
- potassium carbonate (0.8 q), methyl_iodihe (1.5 g}, and N, N- -
dimethyl-formamide (DMF) (10 ml) was heated with stirring at
.90—190’C for 10 hours. The mixture was 5vapcra*°d to dryness.
The residue was_treated with waterz’z;ix;cted with dicaloro-
methﬁhe, The organic layer was washed with water, dried over
anhydrous sodium. sulphate and évaporated;' The residue was
added to a mixture of 18 % hydrocnloric ecid (5 ml) and
~ethanol (2.5 ml) and the mixture was refluxed for 2.5 hours.

After water (5 ml) and ethanol (5 ml) had been added and the

mixture cooled, the resulting precipitaté was filtered off and
recrystallized from a mixture of DMF and ‘ethanol to give 0.22g

of 6,7,8-trifluoro~l,4-dihydro-l-methyl-4-oxoquinoline-3-
carboxylic acid, mp 255-258°C..

Exanple 2 — G;B-Difluoro-l,4-dihydro-4-dxo—7-(;;;'

piperazinyl) -l-n-prooylquinoline-3-carboxyvlic

acid hydrochloride

A mixture of 6,7,B—trifluoro-l,4?dihyd;o-4—oxo-l-n—

p;opyl-quinolinew3—carb0xylic acid (0.22 §), piéerazine

(0.34 g), and pyridine (3 ml) was refluxed for 6 hours. The

mixture was evaporated to dryness, adjusted to'pﬂ 1 wi

&



propyl qui nol i ne--3-carboxyli acid (0.22 g), piperazine (0.34 g), and
pyridine (3%d,) was refluxed for 6 hours. The mxture was evapor at eg &a\:
dryness’, -adjusted to pH 1 [err]" - 12- jagueous hydrochloric acid sq uyre
and cool'’éd. The solid was filtered off and recrystallized from watexl
afford 6, 8-difluoro-1, 4-di hydro- 4- oxo- 7- ( 1- pi perazi nyl ) - 1- n-

pr opyl qui nol i ne- Sacgﬁerdam(yiyldeoamdrmydaocdhl solaei¢n, ldnd))goaled.er The solid
(decowpy).. Anal. Calcd. for [err] HC 52. 65 5.23 - 10.83 Found

: 52.46 5.16 wm dFlnesedr of4r a{zﬁonee:nh@l%%w@m@w@qralto @ffogd

ir fluoro-1, 4-dihydro-4-0x0-1-n-pLo nolin ljcC c d
[elrr];J was accolrﬁrly sdr‘fe@“li;"’t'ﬁe sgﬁﬁgﬁﬁgﬁ%)?’éé'?hglf %/ I I "l“(ﬁ'gp

starting materi al np. - p |, C

rethyl Lodi do. HEATE Rl a3 bakBaki L5 OB 5 ﬁc‘%ﬂ%fﬁ o‘?a‘i
plpera2|nyl)qU|rugdryyé&gg@&%pﬁggbgmBC)d hydr o- chlorlde A‘n1xture of
1-al'lyl-6,7,8-trifluoro-1,4-dihydro- 4-oxo-quinoline-3- carboxyllc aci d

(0.24 g),prperazine (0.37 g), and pyridine (3 nm) was refla¥ed far#6 N %
hours. The m xture was evaporated to dryness, and the residue adjusted to
pH 1 with diluted hydreall.oCadcdei foand: edohBehi 02 HCl1 : 52.65 5.20  10.83

Found . : 52.46 5.16 13.63

Tiie preparation 6f the étarting material, 6,7,8~
trifluoro-l,4-dihyd;Ov4—dXO—l-n—propquuinoliné-3—carboxylic
acid (mp 202-205°C), was accomplished by the same method as that:
deséribed for the starting material in Example 1, but
using n-propyl-bromide in place of methyl icdide.

Example 3._-'l-Allfl—G.3-difluoro-1,4-diuydro-4;oxo~7-(l-

piperazi§¥l)Quinoline—3—carboxylic acid aydro-
chloride | _

A mixture of l-allylf6,7,8—£rifluoro-l,4-dihydro-
4-oxo-gquinoline-3-carboxylic acid (0.24 g), pipérazine
(0.37 g),'and pyridine (3 ml) was refluxed for 6 hours;

The mixture was evaporated to dryness,.and the residue
'adjusted to pH 1 with diluted'hydrochloric acid and cooled.
The solid was filtered off and recrystallized from water to
give l-allyl-6,3-difluoro-1,4-dihydro~4-oxo~7-(l-piperazinyl)’
| qulnollue—3—carbox111c aciq hydrocalorldb (O 12 g), mp 273~
281°C (decomp ). '



8-di fl uoro-1, 4-di hydr o- 4- oxo- 7- ( 1- plpara2|nyl) : " -

qui § -carboxylic acid hyqf chloride (0.12 g), np 273- [err] s
(ded -13- % Ho~ 7 N% Anal . Calcd. for'[err] HJ : 52.93
4.70 9 Found : 52..65 C%4 68 %10.82 :I':h;-
start’ dterial, |-allyl-6,7, 8-trifluoro-1,4-: T

di hydr 0-Z- oxogukmnol cAgcd: c%poqul,mp,;am;b( Qm1194’]29§§) wagoobt apngg by the
sanme nethod as nentioned for the starting material- in Exanple 1 by us

| RG;
allyl brom de |nsteadund met hyl iodide. Exanple 42-.65 4.68 10.82 ,f/j-
6, 8-Di fl uoro-1- (2- quoroethyI) 1,4-d 4-di hydro-4-

ox0-7- (1- p|pera2|ﬁ?ﬁ)ﬁﬁ?ﬁ%+¢?mﬂ§&%%#ék»qATiikxiﬂf AyérsehEdnpre-Toda mixture
of 6,7,8-trifluoro-1-(2-flyproe

1, 4- i ny BHBYST8RB5RR Hmf%'%-#b%%mwéa F49, 4mg) 31875 acrRe (0.3 g)

- vas addedppyihdansy (nd! Jadlhdifod" 2 W VRRLCTLY Bl PR aBHIRE L b aquen

sol vent -was evapor he resi rong %7t h aqueous

hydr 0Ch|ﬁ&t&rﬂ81di§0tﬂédtﬁib 1 Afy ajsicr;zplmgu Hienigbl ﬂnweéd&'ékef ed off and
recrystallized fromwater to give 6,8-difluoro-F-(2-fluoro-

et hyl ) - lpdtdyhyilodide oxo- 7 (1- pi perazi-nyl) - qU|n0I|ne 3-

Example 4 — 6,8- JLFluoro 1-(2- fluoroetnyl) -1, 4—diuvaro-4

oxo-7 (l plperazxnjl)auxnoliﬁb— -carboxyllb

acia qurochlorlde

To a mixture of 6,7,s—trifluoro;l;(2~fiuoroethyl)-
l,4;diﬁydrd-4foxoquiﬁolinc-3-caerxylic_écid (0.2 g) and
piperazine (0.3 g) was added pyridine (5 ?l% ané tae miktufe -

- was refluxed for 6 nouis.' The sclvent_wa%-eﬁaporated'and
the residue was strongly acidified Qith a&ueous hydrocnloric
acid solution. After cooling, the solid w;s filtered off and
rec#ystallized from water to give 6,a-dif;uoro-l—(2-flﬁoro—
ethyl)-l.4-dihydro-4—oxo-7—(l-piperazinyli-quinoline—B-
c;_arboxylic acid hydrochloride (0.09 g), mp 231-294°C
ﬂ(decomp.). ' | . : |
| ic% H% = N%
Anal. Caled. for C;;HuP;J;O, HCL : 49.805 4.37  10.73
‘Pound - 5 49.04  4.36  10.68
.The starting material, 6,7,8—trif;u6ro-l-(2;
-.fluoroethyl)-l,4-dinyd:o-4-oxoquinoline-3-Carbo¥ylic acid,

was prepared by the method described below.



carboxyllc ~aci d hydrochlorlde (0.09 9), np 231-2940C (deconmp.). C %
h@bAnaI_ Céﬂcd for [ferr] HO : 49.05 4. 37 10. 73 Found
Lo o0 t49.04 4. 36 10..68 The starng g oaterial, 6,7,8-trifluofd
Tluorqethyl) 1, 4- di hydr o- 4- oxoqui nol i ne- carboxylic acid, was prepé
the method described bel ow.

r ous SSi carbogage )
g), 6,7,8- trifluoro-1,4- &Pﬁ?&FB“ﬂ 8?663?%%r|?ﬁfé? Eﬁ Sdci®d Tefhy|
ester—Q. 8 g), 1-Rrg %Q, gg -agt gags éoggmépﬁuw&%%?&ﬁé a@%d aRfly1

DMVF (30 m) were co rring at [err ours.

After the sol ventedtad G(\OQIQOEﬂt ed—BBQméhﬁ-fﬁﬁﬁb@t%e@ M §r swaduaddedibe
the resirdue and extracted with dichl oronethane. The organic | ayer was

washed with wat er(4.dr igdd andr DHRhYA00m) swelk e nconb pled andamckaswaperizhed. To
the residual solid was added a m xture of 18 % hydrochloric acid (14 m)
and ethanol (7 nistigrdngheatadPdilBoftxfor clGazouren raftardde gelyenthours.
Wt er (14 M) and ethanol- (14 mM ) were added to the reaction m xture and

t he reacti on m xhadeecapdbedtedhendpride pesddaewasolet) enbeer byad i ddded itan

and recrystal l'i zgd {L0m,8 St e ddr128d i8LRIBRbnELhGhYE The organic layer

was washed with water, dried over anhydrous sodium sulphate, and

evaporated. To the residual solid was added a mixture of
18 & hydrochloric acid (14 ml) and eﬁhanbl (7 ml) and the
acidic mixture was then'réfluxed for 2.5 hours. Water (14.m1)
and athaﬁol (14 ml) were added to the reaction mixtura andthe
/reactlon m}xtu:e o _ .
coolted. The precipitate was collgctad by filtration, and
recrystallized from a mixture of OJMF ahd ethanol to give
6,7,8-trifluoro-1-(2-fluoroethyl) -1, 4-dinydro-4~oxoruinoline-
 3-carboxylic acid (0.34 g), mp 209-210°C.
o | cx  ux N
Anal. Caled. for Cpa2H;F NO, : 43.84  2.44  4.84
Found | : 49.86 2.37 5.01

-

Example 5 — 6,8-Difluoro-l-(2-fluorcethyl)-1,4-diaydro-7-

(4-meth¥l-l—pipe%azinyl)—4-oxoquinoline-3~

carboxglic'acid hgdrochloride

A mixed solution of l-methylpiperazine (0.34 g} and
pyridine (3 ml) was added to 6,7,3-trifluoro-l-(2~£fluoro-
etnyl)-1,4—dihydro~4-oxoquinoline—3-carboxylic'acid'(0.12 gf
and refluxed for 6 hours. After the solvent had evaporated

end the residue cooled, the residue was adjusted to pﬁ 1 with

agqueous hydrochloric acid. The cooled mixture was filtered



trifluoro- I-(2 fluoroethyl)-1, 4-di hydro- 4 oxoqui nol i ne- 3- carboxyllc

0.34 g), np [err]. C% H% N% Anal . Calcd. for [err]/ 49, 34

y.4..84 Found 15 - @ 49.86 2.37 5.01 Exanple 5- :
) f1 uor.o-1 - (2- quoroethyI) 1,74-di hydro-7-

nmet hyl - 1- pi per azi nyl ) - 4- oxqu|noI|ne 3- carboxyllc acid hydrochlorlde A

3/-\

xed sol ution of 1-nothyl pi perazine (0.34 g) and’ pzrldlne (3 M) was added
to 6,7, 80{;,ppgopgc|sq&i}]qﬁﬁcﬁecrystalllzed from water to give 6,83~

for 6 afelugyge- f%9§§%’5€%¢*xﬁ§¢%w‘§&§3¥$&-gn N IR
resi due uagapdiustofl-| CoRbli i D AOHISOUS INANGCILOT 8800y Shgg00! o

m xture Masrec |ze from
water to(glLye &) 3- mgliémmdc(&ééd@qet hyI) 1,4-di hydro 7-(4-met hyl - 1-
pi per azi nyl) - 4- oxoqui nol i ne- 3-carboxylic acid hydrochlorlde (0.08 g), np -
[err] (deconp.). C % H% N% Anal . Calcd. fa[errmsiCl 5@ 32
4.72 10. 36 Found . . :50.12  4.97 10. 24 Exanple 6
- 7- (4-A y1\n¢1p|@)'e¥<a~i4 n§RY Cxl':féttdﬂ/sl\h@ﬂlﬂllfl ubfe32 4.72  13.3%
1, 4- dlhydro oxqu|noI|ne 3- carboxyllc acid : .

d 50 12 4.97 13.24

Example 6 - 7-(4 Allyl l-piperazlnjl)-l—ethyl 6,3-difluoro-~

l 4-d1nydro 4—oxoqu1nollne 3—carboxyllu acld

A mixture of 1-ethyl-6,3-d1£lupgq—l,4-dinyuro-4-oxo-
7~(f;piperézinyl)quinoline-B-carboxylic écid_hydrocnloride
(0.13 qg), trietnylaminé (0.12'g), allyl gromide'(O.OSIg),
and DHEF (3 ml) was heat ed witha stzrrxng at 90° for 3 nours
and the solvent was evaporated. The re51§ue was dissolved
in 2N sodium hydroxide solution. 'The alkéline solution was
adjusted to pH.7 with agqueous acetic_acidiand extracted wita
di;hloromethaﬁe. The o;ganic'layer_was_wéshed with water,
dried over anhydrous sodium sulphate and évaparated. Tae
residue was recrystallized from a mixture. of DMF and ethanol
.to give 7-(4-allyl-~ l-piperazinyl) - l-ethyl-s 8-d1fluoro~l 4=
dihydro- 4—oxoquinoline-?-caerxyllc a01§ (0.0:5 q), mp 227-
230°C (decomp.). ' | | |

| | | % mb N%

Anal. Caled. for CisH2iF2N30s 1/4H:0 = 53.76 5.67 11.99

Found B _ .~ 2 53.69 53.52 10.33

-



A nixture of 1-ethyl-6,3-difluoro-1,4-di hydro- 4- oxo- N
7-(1= plperaz\pyl)qU|noI|ne 3- carboxyllc aci d hydrochlorlde (0. 13
trietnylanine (0.12 g), allyl bronide (0.09 g), and DMF (3 m) was
With stiTring at [err] for 3 nours and the sol vent was evaporat ed.

resi due was di ssplye lén72hdsiuggﬂyﬂnﬁﬂ(@ﬁg@ﬁyqqhubhgarag ﬁjk@Jalﬁafluoro-

sol ution was adj
~di chl oronet hane. The organiQJqﬁﬂwhyabeM%ama@dwhbmine%m*cafﬁdxyttnwﬁcxd
anhydr ous ~sodi um sul phate and—evaporated.  INe Tesidue was recrystallized
fromaixture of D -I| antristtmidnine ik 9) ., l-ethyl-ﬁ 8-difluoro-1l,4-
7-(4-al l'yl-1- pi perazin 33 1-ethyl-6,8-difluoro-1

di hydr o- 4- oxoqui RSPYHER 4 TAFWVX %7?¥§ﬁ4§zéﬁyﬁégu&¥°1ﬁﬁ°2%7°a{¥9¥¥11° acid

50065 )5 50 15:% dul“”% ool 77 St 188 (3 B ol o s,

-6, 8-di f | uoro- 0 MoTe] aphoyybiCegLi hy ne
(02 9), Lerny "R RGO GRS Ce3E1 5 BLE A

di hydr 0- 4- 0X0-.7- {de PsPBFaTH WA s Wiapdriated3- CPhBO¥Ekiguachds hyi st i ke
(0.3 g), ethyl iodide (0.19 g), and DMV (5 m) were m xed, heated with
stirring at [err2yfssdBumhoydroxdide tskdusdonent Thesatkapbaat sl uthun ness due

was di ssolved in 2N sodi um hydroxi de solution. The al kaline solution was
neutralized with agqueous acetic acid and extracted with

dichloromethana. The dichloromethane layer was washed with
water, dried over anhydrous sodium sulphate and evaporated.
The-fesidue'was tecfystallized from a mixtufe of DMP And
etnanol to give l-ethyl—?-(4-etnylrl-piperazinyl)—6,3-
difluoro-1l,4~dihydro-4-oxoquinoline-3-carboxylic acid
(0.05 3), mp 236-239°C. |
Ck H% %
Anal. Calcd. for CjsHziP2N;0s 1/4H;0 : 58.45 5.86 11.36
Found . ' : 58.33 5.74 11.31

Exarnile 8 ~—~ 1-Ethyl-6,8-difluoro-1l,4-dihvdro-7-[(4-(2-

hydroxyethyl)~1-piperaziqgl]-4-0xoquinoline-{:

carboxylic acid °
A mixture of l-ethyl-6,8-difluoro-1,4-dihydro-4-
oxo-7~(l-piperazinyl)quinoline-3-~-carboxylic adid hydro-
chloride (0.3 g), triethylamine (0.2 g), 2-bromoethanol
{(0.15 g), and DMF (5 ml) was heated with stirring at 90°cC
for 3 hours. After the solvent. was evaporated and the residue was

dissolved in 2N sodium aydroxide solution, neutralized with



neutralized with aqueous acetic acid and extracted w th.dich| or onet hane.
Th&a cht oronet hane | ayer was washed with water, dried over anhygrous
*sul phat e .and evaporated.-Tje £esidue was recrystallized froma

. nmiXXdfe of DVF and ethanol to give 1-ethyl-7-(4-ethyl«I-piperazinyl)-6, 3-

di f l'uor o- = di hydr o- -Q§Qg§i i Ne~3-.carkoxyliiCiaci 4 SbfHe. M0 [err].
Anal . Cal %:%é ?\(ﬁ).? e‘%hr:lfh D 8%2@ %I%g'%%f? Q%Lko%%gdl% L(&l = _
58.38 fndlorddnid Rl wasnbaFiith- Gaed) f4H06@-dvdr dinilious (4- (2-
hydr oxyet hyl ) -1 - pi perazi nyl ] - 4- oxoqui nol i ne-3- ‘carboxylic acid A m xture;of
| - et hyl - 6s@aLlirk | swkphalef -adidh erappotated. The solid was recrystal- N :
0xo0- 7- (1- pi perazi nyl ) qui nol i ne- 3-carboxylic acid hydro- chloride (0.3 g), -
triet hyl akd3Ra (from @ mixtwrsedt Piorndoetbagpl tdds Bk ¥Rty ivaesheat ed

ith sti ' t f 3 A th f t ted d
the resi AR MR a5 I 547 GHY SR FREL Lol TR TSRESAORCT T | zed w1 h
-17- | G AG] A W, hhdi chl B hade, o I 0 '
ayer  was VESRE W e SRR ahoaP AL BTN G e, “ana

evaporated. The solid was recrystal- |ized frogga m xtyrge of DVF.and

et hanol to give 1l-ethyl-86, 8- _
di fl uor o- 1, 4- giladr @altddd- (Edrhydraxyethyb) - 1- pé pey azi nylds 11.92

. Found - : 56J43  5.62  12.93

Exanple 9 —- l-Ethgl—G,s-difluoro—l,4—iihydro-7-(4-hyd;9§g:

. l-piperidinyl)-4-oxoquinoline-3-carbaxzéig
_ o a solution of pyridine (3-ml§ and 4-hydroxy
piperidine (1.6 q), l-etnyl-6,7,B-trifiuoro-l,4édihydro-4—
oxoquino1ine—3-qarb6xylic acid (0.43 g) was added and the
mizéure was heated under reflux for 6 hours. After the solvent
./Eﬁéporated_otf, the residue was treated hith water, acidified
with acetic acid and extracted with dichloro-methane. The
organic layer was washad with water, dried over anhydrous
sodium sulphéte_and evaporated. The residue was récrystal-
-lized from a mixture of'DMFland ethanol to afford l-ethyl-
6,8-diflu9ro-l,4-dihydro-7-(4-hydroxyél-piperidinyl-4~
oxoquiaoline-B-ca;boxylic acid (0.42 g), #&p 21€6-218°C.
c% % 4%
Anal. Calcd.for CjsHpsFaNz04 1/4H,0 : 57.22 5.23 7.35

Found ' : : - ¢ 57.41 5.01 3.933



4- oxoqui nol4 ne- 3-carboxylic acid (0.03 g), np [err]. Anal. Calcd. for [err]

56.69 . 5i5 11.0 Found : 56. 43 5.62 1383\~
Exanpl e’ ‘9 - 1- Et hyl -6, 8-di fl uoro-1, 4-di hydro- 7- (4- hydr oxy- ‘iﬁ?’
1- plperldlny|) 4- oxqu|noI|ne 3- carboxyﬂaz?mld To a sol ution of pyr|ﬂ‘ﬁ;
(3 M) and 4-hydroxy piperidine (1.6 g),

1-ethyl -6,7,8-trifluoro-1,4-di hydro-4- oxoqui nol i ne-3-carboxylic acid (O 43

'g) was. added and WMW@&MS‘WWAHH

t he solvent /had evaporated off,
acidified with acetic acid and¥

organi c |l ayer was washed witn e er anhydrous sodlunlsulphate

and evaporated. The residue WrBox QEE e zed froma m xture of DVF and
ethanol to afford 1-ethyl o mixture of l-ethyl-6,7, a—trifluoro-l d4-dihydro-

6, 8-di fluoro-1, 4-di hydr o- 7- (4- hydr oxy- I-pJperldlnyI

oxoqui nol i ne- 3- caf&nnquuzmuﬂnie&O-éﬂrgbxymmg2&61a18ﬁl4136), J4tdroxyif¥iperidina
Anal . Calcd. for [err] 57.22 5.23 7.35 Found

57.41 5.01 8.03(1.6 9)18 andopywpiidneQ (3 nl)-¥eayreflugdifdndr donurs. = The
4- d|hydro 7-(3- hydroxy-1-piperidinyl) -4-oxoquinoline-3 -

mxata e was evaporated to ur:ness, treated w15h water,
acidifled.with_acetlc acid, and axtracted thn diculoro-
methane. Tuae dichloromethane layer was washed with water,
dried over anaydrous sodium sulphate, and evaporated. The
residue was recrystallized from a mixture of DIfF and ethanol
to give l-ethyl-G,B—difluorofl,4—qiuydro-7;(3~hydroxyﬁ1:
pipgridinyl)-4-oxoquinoline-3-carﬁoxylic acid (0.3 gq). np
232-234°C. |

cC

-

=

2% M3t
- . Anal. Calcd. for Ci12H1eFaHN20s 1/4 H20 : 57.22 :5.23 7.85
Fouad _ : .+ 57.18 5.13 7.37

- Example 11l — 1l-Etayl-6,8-2ifluoro-1,4-diaydro-4-oxo-7-

(1~pytrolidiqzl)quinoline-3-carboxylic acid

A mixture of l-ethyl-6.7;3-trifluoro-1,i-dinydro-4~
oxo-quinoline-3-carboxyllc acid (0.43 g), pyrrolidine (1.2 g),
and pyridine (3 mlf_was refiuxéd for 0 hours. .The solvent
was evaporated off. The residue was treated with water,
acidificd wich acetic acid, and extracted wita dicaloromctiaane.
The organic layer was washed with water, dried over anhydrous
sbdium gulphate, and evaporated. The solid was recrystallized

from a mixturc of DMF andjethahol and gave l-ethyl-6,8-



Lt

carboxyllc acid A mxture of 1l-ethyl-6, 7 8- trlfluoro 1 4-di hydro-
_qU| nol i ne-3 -carboxylic acid (0. 43 q) 3- hydr oxypi peri dine. (1.6 g)
CM\P

\pri dine (3 mM) was refluxed for G hours. The, nmixture was evaporated -
gw'yriess, treated with water, acidified with acetic’ acid, and extracted"
wi th di chl oro- methane. The di chl_oggrret hane | ayer was washed wth water,

. dried over anhydrous sodi um sul pha and evaporated. The residue was

recryst ald i #18b do-QN4a dniu 8 b 04 0bx M~ and%ﬁf@rmma )GiMRioline-3-

1-ethyl -6, 8-di fl uoro- 1, 4-di hydro-7- ydr oxy- 1- -
plperlchrqd@bokﬁiﬁ@qucddluﬂesg ghrbmuyzst- 286 W (Bieaya- )np [err]. C% Fﬁ%
N% Anal . Calcd. for [err] - . 57.22 5.23 7.85 Found

: 57.13 5.13 7.97 Exanple 11 - S C# 5% %

1-Et hyl - 6, 8- di f | yor di_hydy,0- 4- 0% 0- 7- B
(1- pyrrolldlnfpféu %S#Fﬁe §°% #bﬁéyf%&“éﬁ?dlf“¥ﬁ9ulu%§ -#0 5.0 8.57

| -ethyl-6,7,8-triflygg 1, 4-di hydro-4- oxo- qU|noI|n333rgarQo§”I| geld
(0.43 9), pyrroI|d|ne ?? 2 g), and pyridine (3 m) was refl uxed

hours:  Hiamsalevent Vas-gvapose} daDf fuord e, 4-osimluromrs- (y-eat ed WI th
wat er, actdffied—wTiacertt acrd, and extracted w th drchloronmet hane. The
organi c |ayer was mashmdrphbhzmmaxﬁ4—mkoth1n&ine%ﬂﬁgknhm&y&ddlanuh

sul phat e, and evaporatod. The solid was recrystalllzed froma m xture of DVF
and ethanol and gaveigturayefelgetinyl-6.7,3-trifluoro-1,4-diaydro—-4-

. oxoquinoline~-3-carboxylic acid (0 43 g’) ’. moroholine (1.4 qg),

- and Dyridine (3 ml) was refluxed for 6 hours._ After the
ﬂlxture/iiféorated to dryness, the res;due was acidified with
agucous acetic acid and extracted with d;chloromc.hane. Tho
drgénic layer was wasned with water, dried, and'évaporated.
The solid was recrystallized from a mixtﬁre of DMF and
etaanol and gave l—ethyl-s,3—difluoro-l;4~dihydro-7—(4-
morpiholinyl) -4~-oxoquinoline-3-carboxylic acii {0.28 g), =p
268-271°C (decomp.).

C®% - iy 106
Znal. Calcd. for CpeH (¢Fsd204 1/4 H,0 : 56.06 4.35 3.17
Fouand - ' . © 1 56.27 4.65 3.32

'Example 13 - l-Ethyl—G,B—difluOro—l,4-3;§ydr6é7-(g;dimethxiz

amino-l—pipéridinyl)-4-ox§qginoiine;3-'

carboxvlic aciad

A mixture of l—ethYl-G, 7,8-trif1uoro-l,4-dihydro-
4-oxoquinoline-3-carboxylic acid (0.43 gl)., 4-dimethy1amino—
pipefidine (2.1 g), and pyridine (3 ml) was refluxed for 6

hours. The mixture was evaporated to dryness. The residue



- 19 - difluoro-1, 4-.dihydro-4-o0xo-7-(1-pyrrolidinyl)quinoline-3-
carboxyllc\egld (0 34 g), np 284-286C (deconp.). Anal. Calcd. for
.+ +58.80 5. 09 3.57 Found - 20 - : 58.54 4.87
Exanple 12 - “1-Ethyl-6, 8- d|fluoro-1,4 -di hydro-7- (4- .
nDrphollnyI) 4- 0x0Q |noI| 3-carboxylic.acid A mxture

1-ethyl -6, 7, 8-t Pof 56 F'St‘f 295FR ‘a?g &z ang "r%‘ﬁ‘?ﬁ%"été‘a BSRyPFRPSERE R0, 43
g), narphollna d ‘Wﬁﬁ Lef e 6 urs
After_t he had mﬁi‘t u?gbggggo%g%‘égd%ggdé%n{e%% evf\aeés%b(ugr\k%sa agllqglfled with
aqucous acetic asvagozideaxtrenbesolid hwik chdavaRilldned £fIbm etgali &cboyes
was washed with water, dried, and evaporated. The solid was recrystallized
froma mxture athwEvandéethnheﬁ ardi Hlavaro-1,4~dihydro-7~(4~dimethylamino-
| -ethyl -6, 3-difluoro-1,4- dlhydro 7-(4- norpholinyl)

_4- oxoqui nol i nel3PéreEadinyd aéT?x?@w%nquWY@-d@céﬁﬁd) tﬂAaal g).
Calcd.” for [err 6 4.85 3. 17 Found

56.27 4. 65[ 3. %? é}8ﬁ5925E3 - - | - -
| - Et hyl - 6, 8-di f| uor o- 1, 4-di hydr o- 7- (4- di net hyl - 1 % O
anino-l-plperldlnyl) 4- oxoqui nol i ne- 3- carboxyllc acid A n1xture of )
1-ethyl -6, 7,8-trifl Hah@; lc416ahyseso- c,, i oyl iIpeudocar Bexyki ceachd 19. 95
(0.43 g), 4- dlnethylan1no- piperidine (2.1 g), and pyridine (3 m) was
refluxed for 6 - FPound "t 59.44 6.01 10.77

Example 14 — G.B-Difluoroél,4—dihydro-l-(2-hydroxyethyl)-4i

oxo-7- (l-oxperazlnjl)-qulnollnc—3-caroolelc

acid hydrochloride

A mixture of 6,7,8-trifluoro-1,4~dinydro-1-(2-
hydroxyethyl)—4-bxoquinoline-3-carboxylic aczid (0.14 g},
piperazine (0.22 g), and pyridine (3 ml) was refluxaed for
6 hours. After the mixture nhad evaporated to dryness, the
residue was strongly acidified with aqueous hydrochloric
acid aand cooled. The solid was filtered off and recrystal-
lized from water to give 6,3-difluoro-1,4-dihydro-L-(2-
_hydrquethyl)-4-oxo—7-(l-piperazinyl) quinoline-3-carboxylic

acid nydrochloride (0.05 g), mp 298-300°C (decomp.).
C% . a% 4
Anal. Calcd. for Cj¢H;7FaN30, HCL : 49.30 4.65 19.73
Found | : 43.94 4.50 10.7¢
| The starting material, 6,7,3-<+riflucro-1,4-dihydrc-
1-(2—hydroxyethyl)-4-oxoquinoline-3~carboxylic écid, was
prepared és described for the starting material in Exampla 1

by using 2-bromoethanol instead of methyl iodide.



hours. The m xture was evaporated to dryness. The residue - was. treated-
~pat er and extracted wi th dichl oronet hane. ~The organic | ayer~4vas washed
ter, dried, and evaporated. The solid was recrystallized fromethyf ¢

‘ace “and gave 1l-ethyl -6, 8-difluoro-1, 4-di hydro-7-(4-dinet hyl.am no-

1- -r|d|nyl) 4- oxoqui nol i ne- 3- carboxyllc acid (0.22 g), np [err]. Anal.
Calcd. for [err] 39.44 6.17 10.95 Found

59.44 6.01 10.77 Exanple 14 - - 21 - g : 5
6,8-Di fluoro-1, 4- dlhydro I-(2 hydroxeythyl) 4-? _ - 3%%

oride A mxture

'0x0-7-(1-pi !

of 6,7,8-t
-oxoquinoline 3-car boxyl i lq@d pyrldlne
(3 M) was refluxed for

dryness, the residue \NaSa&tiaonghgoam@lrid@d Wi th aqueous hydr ochl orl c acid

and cool ed. The solid waS ¥YTTTerea or1_and recrystal- lized fromwater to
give 6,8-difluoro-1T¢ di Bpdrpion(Qf meﬁm%m dbfo-27 90|,- piagerazi nyl)
qgui nol i ne- 3- car boxyl i c acid hydrochlorlde m [err] (duconp.). ¢ %

H % NvolBnl Pital 884 pEPapRir f2- Hapl) . @‘%@c%fdsl"i’(}%aﬁ&&ﬂ&"

43.94 4. 5Q—(£—cngoroetnyl)e6,8-d1fluoro—l,4-dzhydro- j-oxoquinoline-

3-carboxylic acid ethyl ester (3.2 g} %as'added and the
mixture was heated with étirrinq,at 80}90°C for 3 hours.
After cooling.tne reaction mixture'waséstroﬁgly aciiified
,w;th concentrated njdrocnlorlc acid. - : |
ne'precxpitate-wés filtered 6Ef”and recrystal-
lized f*om'waﬁer to aive'6,3-di‘1uoro-i 4-dihydro-4-oxo-7-
(1~oxp°ra?inyl)-l~v11quu1ﬁollne-3~car olelu acid ny4r9~
chlo:ide, mp 257-270'0 (dccomp.);-mass spgctrum, /e 335
(i -HCl) . | |
The starting material, 7-(4—aéetyl-l-piéerazinyl)-
(2—cnloroethy1) -6,3~difluoro-1, 4-dih1dro- -~oxoquinoline~
3-carboxylic acid ethyl ester, was prepared by the'followinq
"meathed.
A mixture of 6 7,3~;rifluoro-l;4-dihydr§—4-
oxoguinoline~3~-carboxylic acid ethyl es#er (4.1 9.
anhydrous potassium_carbonate {5.2 g), 2-bromoethanol (9.5 g),
and DHP (90 ml) was stirred at 100°c for 10 hours. After
the mixture had evaporated to dryness, the residue was treated
with water, extracted with dichloromethane, washed with

water, dried, and'evaporated.



The starting material,. 6,7, 8- trifluoro-1,4-dihydro- .
1- (2 hydroiyegpyl) 4- oxqu|noI|ne 3 carboxyllc acid, was prepared as .
descrlbed_for the starting.material in Exanpla | by using 2-bronoet hafg) .
|nstead ‘of methyl iodide. - Exanpl e 152 _ - o
6, 8- Di fl uor o- 1, 4- di hydr o- 4- oxo- 7- ( 1- _
plpera2|nyI)-I-V|nquU|noI|ne 3-carboxylic aC|d hydrochl ori de To a solution
of ;sodi um hydroxide (0.2 g), watar (2.5 nl), and ethanol (2.5 m),
- 7-(4-qcetyl - 1- pi perazinyl ) 2-chloroethyl) -6,,. s .

S i t1Gor o1, 4l are's B GIf HeS SeEa/BbabHEedcFEPR IRk &° @IvE
g) i was added and ¢ i&g%eagi —lhqahgﬁg&&BhlﬁkbLﬁ%?ﬂbf?e%ﬁ¥fﬂ-iiy§6§ulnolxne—

hours. After coollng t lon mxturé was stron fied
concentrated hydr ogldFidieyaGicd. aciheeahgml pktake(Mps1iis+irres) of f and
recrystal - lized fromwater to give 6,8-difluto-1,4-dihydro-4-oxo-7-

(1-pi perazinyl ) - 1-vi nyl qui mohiinguecatberyl abowei Ui~ (Yenpdratyeantiydd quipoline
[err] (deconp.); nass ectrum me 335 [err]. The starting

material , 7-(4- acet3gter pﬁplpe?r gjpnyqlperazlne (1.7 g), and pvr:.d:.ne (10 ml) was
1-(2-chloroethyl)-6-8-difluro-1 oxoqui nol i ne- carbo,yllc acid

ethyl ester,was pr’iﬁ:a@r‘ﬁ‘c?dof"l"hé f‘BPI"B\M n‘afﬁﬁf hbde AIXFYES Y aorated
7,8-tr|f|uoro-1¢¢é¥JHgg§' %he residue was treated with water, made basic with

potassium carionacte, and extracted wita dichloromethane Tine
organic layer was'washed with.éater, dried, and evaporated to
.givé 6,8-diflﬁoro—l,4-dihydro~l—(2nhydroxyethy1)—4—oxo-7-
(l-piperazinyl)quiuoline-3—carboxglic acid etayl ester.
7o a solution of the abo&e 7-(l~piperazinyl)
guinoline ester (1.1 g) and acetic acid (6.5 ml), ac=tic
- anaydridce (0.4 g) was addaﬁ and the'mixture was stirred at
30°C for 1 hour. After the solvent was evaporatel, the
residue was treated with water and extracted with dicinloro-
methane. The organic layer was washed witi water, dried,
and evaporated to give.7-(4-acetyl-1-piperazinyl)-6,3-
;difluéro-l,4-dinydro—1-(2-hyqroxyethyl)—4—oxoquinoline—3~
qarboxyliciacid etnyl ester.

.To an ice-coolgd solution of the above 7-(4-acetyl-
l-piperaziny;)quinoline.ester-(1.0 g), pyridine (0.27 q), and
caloroform (30 ml), a solution of thionylchloride (3.2 g) and
cinloroform (13 ml) was added dropwise. The mixture was |
stirréd at room temperature for 15 nours. Thé solvent was
evaporated.

The reéidue was made weakly basic with aqgueous

potassium carbonate, extracted with chloroform, washed wita



'oqu| nol i ne- 3-carboxylic acid ethyl ester (4.1 g), anhydrous potassium .
_ai-onate (5. 2 9g), 2-bronoethanol (9.5 g), and DMF (90 nl) wag stirred “at
qﬁ;f" flor 10 hours. After the nmixture had evaporated to dryness, the ™ .
' 'RESNgue ‘was treat ed with water, extracted w th di chl oronet hane, washed with
, dried, and evapor at ed. - 22 - The sol id was recrystallized from
et hanol to give
6,7, 8-trifluoro-1, 4-di hydro-1- (2- hydr oxyet hyl ) - 4- oxqu|noI|ne- 3- carboxyllc
aci d ethyl ester (np 175-177C). A m xture of the above
1- (2- hydr oxyet hyl ) qui nol i ne estgr (1.2 9), plperazlne (1.7 g), and pyrldlne
(10 M) was refluxed for 4 hGul T After the mixture evaporated to dryness,
the residue was treated with water, nade basic Wwith potassium carbonate,

aggefxtagfted mntqgﬂgchlo%%gﬁ%gggg 3s IQS gg fgag $2 er. y@gig@%yed with

6, 8-difl _ d
(I-pi Ler“%%ﬁﬁoﬁfgwjd léhér:i' E%x&??’%egéxé}oé?lgﬁoae%t%?e un ! uti on of
the abovgyefid epi o5 degﬁml-)acmwohteﬁpsﬁam 1) -119223@H1@£8é£&yﬁmd (6.5

m ), acetlic anhydr g) was added and tha: m xture was stirred at

[err] fa, SLdl(ﬁHuoro-Af,t-i@-rdﬁﬂ?ﬁr&ehveﬁbqwﬁoﬂﬂﬁéenaésﬂboijﬂlﬂié es¢ifiie was
treated with water and extracted with dichloro- nethane. The organic layer
was mashmhjmtdsmwner “dried, 5 I _ i

Example 16 — Ll-Etayl-6. 3-difluoro-1, 4-d1hydro-7 (4-

nydroxz—l—plperldinyl)—4—o;oqu1nollne-3-

cérboxglic acid silver salt .

To a stirrad solution of'Iéetnyﬁ-s,8—difluoro—l,4-
dihf&fo-?Q(4~hydroxy-1-piperidinyl)§4foko§dinoline-3-
sarboxylic acid (235 mg), sodium deroxidé (26.7 mg)}, and
water (3 ml), a solution of siiver nitrate (113 ng) and
water (2 ml) was addad. The precipitate %as filtered off;
washed witih water, and dried-to give l-etiyl-ﬁ,s—difluoro—
1,4-dihydro-7-(4—hydrdxy4l-piperidiny1)-4Loxcquinoline—3-
carboxylic acid silver salt (284 mg), mp 151-184°C (decomp.).
‘Experiment 1 Antibacterial Activity '

The antibacterial activities df_éhe compounds of
the present invention were assayed by the?standard agar
dilution streax necthod against'Graﬁ-positive and Gram-
aegative bacteria [Chemotherapy, 22, 1126'(1974)]. The

rasults are shown in Table 1.0k (F 4. {wpi-
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water (2 M) was added. The precipitate was filtered off, washed with
r:, and dried to give l-ethyl-6,8-difluoro- < -
ii hydr o- 7- (4- hydr oxy- 1- pi per £8i nyl ) - 4- oxoqui nol i ne-3- carboxylic acid -
: et salt (234 ng), np [err] (decorrp ). Experinent 1 Antibacterial
Act i vi ty The gn i bagterizmlmactivities of the conpounds of t he present
i nvention wer® elssayeq by,ghe standard agar dilution streak nethod agai nst
Gram positive -and G @ negative bacteria [Chenot herapy, 22, 1126 (1974)] .
The results ake shawn in Table 1. = [err] -25- [err] - 26 - CLAU\/S
1. The 1, 7-@i&ub&tifuted; 6, 8-difluoro-1,4-dihydro-4- oxo-

(=]
- qui nol i ne- 3- car boxyl-HCNacr-Pds of "t he general formula: [err]
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5

(wherein [err] is an alkyl radical having from1l to 5 carbon atons and

[err] s a. 1kpi perazinyl radical, optionally sub- 5 stituted at the #)
p05|tLon by .an al kyl group, provided that wh j up t&}? g

[err] i's not a.l-pipera- zinyl or 4-nmethyl-1-pip 2|n radi cal

hydrates and salts.- 2. Quinoline carboxylic acj”i'ﬂﬂ g; ub salts as

10 claimed in claimi, wherein [er<d & =-an al k fromlto
3 carbon atons. 3. Qui nol i ne carboxylic acids, hydrates an salts as
claiggd in claim1 or claim2, whereig}yl ] |s a met hyl or n-propyl

radical and [err] is a 1-piperazinyl-raag%% or .wherein [err] IS an
et hyl. radi cal and [err] is a 4-ethyl-.-1- plpera2|nyl .radi cal .

Qui nol i ne carboxylic _ | ai-me n of_ clalns
1 tg 3, \t/vher ei nd[ rr] ’%]‘?/‘%ﬁutb %:& Ig g&ir@g?rghfrihgduﬁfﬁ o t3
carbon atoms an D | OR% O ed a
the 4-posi tion bnguiﬁ?%u% -S% t?éx%&ilcr 3463l orORALOZERL ¥a P fit

6, 8-Di fl uoro- 1, 4-di hydr o- 1- nethyl 4-oxo-7-(1- 5

-prperazrnyl)qurnolrne 3- carboxyllc ‘acid, and its hydrates and salts. 6.

6, 8- Di fl uoro-1, 4-di hydr o- 4- oxo- 7- ( 1- plper52|nyl)
OOH:

(11)

(whereip R5 is aﬁ alkyl radical having from 1 to 5 carbon
 atoms and R6 isia l-piperazinyl radical, optionally'sub—
5 stituted at the 4~position by an alkyl group, provided
that when R5 is an ethyl sroup-then_R6 is not a l-pipera-
zinyl or 4-methyl-l-piperazinyl radical) and their
hydrates and salts. '
2. Quinoline'carboxylic acids, hydrates and salts as
10 claimed in cleim 1, wherein 35 is an alkyl radieal having
from 1 to 3 carbon atoms.
3. Quinoline carboxylie acids, hydrates and salts as
claimed in claim 1 or claiﬁ 2, wherein R5 is a methyl
or n~propyl radical and R6 is a l-piperazinyl radical,
15 or wherein R5 is an ethyl radlcai and RG is a 4-ethy1- |
| ~1-piperazinyl radical. ' ' '
4. Quinoline carboxylic acids,'hydfates_and salts as

claimed in ény of claims 1 to 3, wherein R5 is an alkyl

A Y



-I-n propyl qui nol i ne- 3-car boxylic acid, and |ts hydrates and, salts. 10 . 7.
;Ethyl 7-(4-ethyl -1 -piperazinyl)-6, 8- dlfluoro-- "/
' ;',nglhydro 4- oxoqui nol i ne-3-carboxylic acid, and its hydrates and salts. *
: %‘, e 1 ,7-disubstituted-6,8-difluoro-1, 1]“““)4“] ‘“MIHI J“I
zU|noI|ne 3-carboxylic acid; of gener-al
15 (wherein [err] is afi kal hydr oxy- &l kI , " hal odeno-al kyl , or
al kenyl radical; and [err] is a 1- pipera2|nyl rad|cal [ whi ch may optlonally

be SUbSt ekl st RIRH0T Bk 3ncAbkyl oyl st iy O al kenyies
radical], a 1- plper radi cal % onal |y be

substit ut e wlpiigedati n%'ld/z‘hﬁlé'allosb ‘t@.BﬁaQ!yas{iﬂgf%ﬂtéH g di met hyl - am no
radical], a 1- pyrroll- di nyl radi'ca or a 4-norpholinyl radical; provided

t hat whenﬁhﬂwﬂ-pdsutiam by apr @ifylagrogptrom 1'to 5 carbon 5  atonms then
[err] is neither an unsubstituted 1-piperazinyl .radical nor a 1- plpera2|nyl
radi cal subet i uEePifil uome-1,godibydmon}-aataykyé-oxetiZ=(3~ and t hei r
hydrates and salts. 9. Quinagline carboxyllc aci ds, hydrates and salts 10

as cl & rred'l?ld’eczl%Wé W&lﬁerﬁé'céffkw? h?d%&‘} g its
hydrates and salts.

6. | 6,8-Difluqro-1,4—dihydrof4-oxb—7—(?-piperazinyl)-
-l-grpropquuinoline-§-carboxyiic acid,éand its hydrates
and salts. i :' t
| 10 7. l—Ethyl-?-(u-ethyl-l-piperazinyl)—s,Sédifluoro-
| '-l,4-dihydro-4—oxoquinolinéQS-éarboxylié acid, and its
hydrates and salts. :
8. The 1,7-dlsubst1tuted-6 8-difluoro~1 y4~dihydro~-4-

'-oxo-quinoline-}-carboxylic acids of general formula:

(111)

i5 (wherein R7 15 an alkyl, hydroxy-alkyi, palogenoealkyl,
or alkenyl radical; and'RB.is a l-piperazinyl radical _
[which may optionally be substituted at %he Y-position by
an alkyl,.hydroxy-alkyl, or alkenyl radi?al], a
1-pip¢ridinyi_radical fwhich may |



halogeno al kyl or aIkenyI radi cal s. have no nore than 5 carbon atons. 10.

Culnollne cartagxyl i c acids, hydrates and salts d in cIa|n18 or i?
Gl aim'9, . wherei'n the al kyl, hydroxy- 15 -aIkyI hal ogeno- al kyl al keg ﬁy
radi cal s have mo nore than 3 carbon atons. 11. QJ ﬁmmm C aC|ds
hydrates anhd salts as clained in any of clains 8 'urr] s a

2- hydroxy-ethyl or 2-fluoro-ethyl or le&I—radlcaI t aﬁd/ér wher ein
[err] is"a 4-nethyl-, 4-ethyl-, 4-(2- hydroxy- -ethyl)

4-al 1'yl-1- pi perazi nyl radi cal or is a droxy-, drox -

4- di net hyl ami no- 19§Wﬁ9PﬁAlﬁyPeraﬂbéﬁ}tuﬁﬁgva?gﬁhﬂﬂﬁfn@nédPBoﬁVP?§1§k¢%E

(] s an ai Lyl B9 BOFORT OF. s ATRERG Tl Geadeal s aalThrFaatE e
a | -piperazinyl ragiy ?ﬁhrﬁhikﬁiré r g éﬂhﬁiﬁﬁgﬁﬁ%%}:¥%aic§§'Cﬁko@f&eéeﬁﬂltis a

1-pyrrolidinyl, 4- hydr oxy-

4- di met hyl ami no- 1w&'e&eB'7diBYEnr§ﬂkfﬁ|gﬁéuﬁ Wlmarl to 5 carbon
4- (2-hydroxy-ethyl)-1 pi perazinyl radical, or Terr] is a 2-fluoroethyl

radi cal 5 andg] er rgtoms &hénnRLhis- hetthnmegnrndsubmtﬂ@akedlB-plﬁyraﬂinmm
carboxyllc acids, hydrates and salts
radical nor a l-piperazinyl radical substltuted at the
-4-p051tzon by an alkyl radical) and their hydrates and
salts. |
9. Quinoline carboxylic_acidé,'hydrates and salts
10 as-claimed in claim 8, wherein the_alkyl, hydroxy-alkyl,
halogéno-alkyl or alkenyl radicals have no more than 5
carbon atoms. ' ' |
10. Quinoline carbdxylic acids, hjdrates and salts as
claimed in claim 8 of claim 9, wherein the alkyl, hydroxy~
15 -alkyl, haldgeno-alkyl or alkenyl radicals have no more
than 3 carbon atoms.
1l. Quinoline carboxylic acids, hydrates and salts as
claimed in any of claims 8 to 10, wherein R7 is a
_  2~hydroxy-ethyl or 2-fluoro-ethyl or vinyl radical,
20 and/or wherein Ry is a 4-methyl-, 4-ethyl-, 4-(2-hydroxy-
| -ethyl)- or 4-allyl-l-piperazinyl radical or is a .
2=hydroxy-, a~hydroxy~ or 4-dimethylamino-l-piperidinyl
radical. _ |
'~ 12, Quinoline carboxylic acids, hydrates and salts as
| 25, claimed in any of claims 8 to 11, wherein either.R7 is
an allyl, 2-fluorocethyl, 2-hydroxyethyl or vinyl radical
and_Ra_is a 1-piperazinyl radical or R, is an ethyl



ained in a

Gl
ég“ §.oxy- et hyl
& hyl radica

4-¢t et hyl am no-

- pi perazinyl)qu
15. 6,8-Difluo

ny of clains 8 to 12, mherein.either [err] is_ an-allyl

radical and [err] is a 1-piperazinyl radical, a/[err] i's

| and 10 [err] is a 4-h

ye-oxy——3=hydroxy-—or
1- -piperidinyl, 4- nnrphol di nyl radic
14.  1-Allyl -6, 8-difl uoro-1, 4-di hydro- 4 E}iﬁ“!“mﬂ[lmll
i nol i ne-3- carboxytgo-aC|d and salts.

ro-1-(2-fluoroethyl)-1, 4-di hydr o- 4- oxo-

or

al .

15

-7-(1- pi perazi nyl ) qui nol i ne-3-carboxylic acid, and its hydrates and saLpB

16. 6, 8-Di

-(4- nethyl-l-plpera2|nxl£ 4- oxqu|noI|ne 3-car boxyl i.c acid, and i

hydr at es a7 BFHTOXT =27

nadiced- lend2 Ryl G8r 8eltpyyre Lilingdydromprrho 11ny1. : =

ts
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-ethyl ) - 'Wfqge"i-%'zgﬁk]l 4a&¥8 n@i" e-i% &ﬁfiﬁ.@é‘ﬂo‘étﬁ%’ld ﬁ'ﬂgail.ts hydr

and salts

* C LgM

hydr at es and sa
13,

| -6, 8 1700r o2 1, 4-di 7-(4- hy [ oXy-
pigel d&-mythyﬂ-wmumﬂm &aaardmyl ic acid, and its
S.
Quinoline carboxyllc acids, hydrates and salts

as claimed in any of claims 8 to 12, whereln either

R7 is an allyi or 2—hydroxy~ethyl radical and Rs'is

a l-piperazinyl radlcal, or R7 is an ethyl radical and

10 dRa is a 4~hydroxy-, E-hydroxy— or 4~d1methylam1no-l—

-piperidinyl, 4-morpholinyl or l-pyrrolidinyl radical.

14.

1-Allyl~-6,8-difluoro~1,4~dihyd ro~4~o0xo=7-(1-

-piperazinyl)Quinoline-B-éarboxylic acid, snd its

‘hydrates and salts.

15 15.

- 6,8=Difluoro-1-(2-fluorcethyl)-1,4~dihydro~4~oxo-

-7-(l-piperazinyl)quinolineéa-carboxylic acid, and its

hydrates and salts.

1l6.

6,8-Difluoro-1-(2-fluoroethyl)-1,4-dihydro=-7-

‘=(4~methyl-l-piperazinyl)-4~oxoquinoline-3-carboxylic

20 aecid,
17.

and its hydrates and salts.
?7-(4~Allyl-l-piperazinyl)~1-ethyl~6,8-difluorq-

-l,4—dihydro-4-oxoquinoline-§-carboxylié acid, and its

hydrates and salts.

16.

1-Ethyl-6,8~difluoro~1,4~dihydro-7- {4~ (2-hydroxy~

25 - -ethyl)- l-plperazlnylJ—4—oxoqu1nollne-Bvcarboxylic acid,

and its hydrates and salts.

19.

1-Ethyl-6,8-difluoro-1,4-dihyd ro-7=-(4-hydroxy=-1-

at. es

v



50 | -Ethyl -6, 8- d|fluoro 1, 4-di hydr o-7- ( 3- hydr oxy- | - /
-prperrdrnyl)kﬂfoxoqurnolrne 3-carboxylic acid, and 5 its hydrates and 4

al'ts? 21.” | -Ethyl-6,8-difluoro-1, 4-di hydro-4-
-§py r&lzdl nyl ) qui nol i ne: 3-carboxylic acid, and lmﬂlmm,wwmuml sal ts.
| - Et hyl -6, 8-di fl uor o- 1, 4- di hydr o- 7- (4= ngg phol i nyA
- 4- oxoqui nol iine- 3-carboxylic acid, and its hydrates and salts. 23..
| - Et hyl --6, 8- di f1 uoro- 1, 4- di hydr o- 7- (4- di net hyl - :
anrndx;-pﬁperrdrnypipdrmdnnplh64+aunqhxnalxngﬁBﬁnammniylandacid,h;ﬂdaiES and
sal ts. 24.. 6,8-Difluoro-14-di hydro-1|-(2-hydroxyethyl)-4-
- 0xo- 7- (I-prperazhﬁ???ﬁﬁ$n§m¢n%aht%arboxyl|c acid, and its hydrates and

' ?ﬁlafrquurnoLrng%él 5b§%§§42éa%;g;}é%é¥g%i; fﬁggggéaéﬁ?%'gﬁﬁZQEYT%T 26.
aherai n e non- 1 oRrReEsT AR S An AR Mo la U S ATy ™
alum nium cegic, ;£8"QdFat&ESPMY | Iﬁgprlc ferric, silver or zinc 25

cation or the”cation ggaan organi ¢ base. 27. Quinoline carboxylic acid
salts as clainmed gn.any-Rthyhes pB-arl wiird 18454 i hyaebeulokhePA D=t 0Xi C

anron : —pyrrolidinyl)quinoline-i-carboxylic acid, and its
hydfates and salts.
22. 1-Ethyl-6,8-difluoro-1,4~dihydro-7-(4-morpholinyl)-
10  -4-oxoquinoline-Z-carboxylic acid, and its hydrates and
salts. . |
23. l—Ethyl—G,S—difluoro-l,4—dihyﬂro—7-(4—dimethyl-
amino-l-piperidinyl)-4-oxoquinoline~3-carboxylic acid,
and its hydrates and salfs. _
. _ 15 24. 6,8-Difluoro-1,4-dihydro-1-(2-hydroxyethyl)-4-
-6xo-74(l-pipe:azinyl)quinoline-E-cafboxylic acid, and
its hydrates and salts. .
25, 6,8—Difluqro-l;A-dihydro-4-010§7-(l-piperazinyl)-
-l-vinquuinoline—E-gérboxyiic acid, and its hydrates
20 and salts. _

' 26. Quinoline carboxylic acid salts as élaimed in any
of the preéeding.ciaims, wherein the #Oﬁ-toxic cation
forming said salt is'a.calciﬁm. magnesium, aluminium,
ceric, chromic, cobaltid, cupric, ferric; silver or zinc

25 cation or the cation of an organic base. |
27; Quinoliné carbdxylic acid.saits'as_claimed in any

of the preceding claims, wherein the non~toxic anion



-clai ns,

¢rv) (i
hydr at e

in which a corrpound of the Yereral formula: [err]

formng said salt is a hydrochloride sulphate phosphate -acetate, .

or net hanesul phonat e ani on. epdratlon of
, 7- -disubstituted-6, 8- dlfluoro 1, 4- dl“ﬁﬁﬁmn ollne-

ar boxylic acids, hydrates-and salts-clained ¢nany o e precedlng

n which X is a halogen atomand Y is either [err] or [err] as _
def i ned fiarztimeg radisl maltclis m thydneichidorids,onulphate, phppehatat, or. an

or salt thereof is reacted wiith a conpound of general fornulaw\

(V) wheﬁﬁ%¥%2qﬂsk§Qq%§=[Qﬁwﬂegﬂaqﬁéﬂﬂfh8§aaéfFﬁéﬁnrn the rel evant cl
one i s appendant as to _faorm the de ed correspondi ng acld
255 g‘rﬁi‘l°§°|3| B'rc‘j”'l |‘¥“‘1§"P§§ 3 8PR4 ?H otalm hydr at &

whi ch t
of gene
or salt

s 1 to 25 or

Ja*i%% t:é%& a B rsrg&ﬁorw it e apﬁgaaaahl 190! g 1@81 ind=

~carboxylic -

-di substi t uted- fI"dor di"hvdr o- 4-0xo- qui hO
aci 6s, hLydeaires X314 cSaldissc) Qﬂy’@i‘?@t'e'é any Qalesaem&eamx??anyn which a
conpound of the general forml’a [err]

(V1)

10

15

of the precedxng claims, in which a compound of the

general formula:

(IV)

(in which X is a halogen atom and Y is.ei%her Rslor Ro
as defined in the relevaot'claim to whichiihis one is
appendant or an hydrate or salt thereof.ie reacted with
a compound of general formula: :

| | Z-H W
wherein Z is eitheé ﬁs or Rs'as'defined in;:he relevant
claim to which this one is appendant) so.aé to form the
desired corr-spondiné acid of general foorola Il op I
as claimed in ¢laims 1 to 25 or hydrate or sal“ thereof.
29. A procﬂss for the: preparation of “he l 7=
-disubstituted- 6,8~ dlfluoro 1 4 dlhvdro M—oxo -quinoline-3-

-carboxylic acids, hydrates and salts clalmed in anv of

claims 1 to 27, in which a compound of the general ormula:

' H

. ~A}



(mhereln Wis either [err] or [err] as defined in the relevant claimto =
‘whi ch this, oke/i $ appendant) or its hydrate or salt isTeactedwth a [, ;i
halide of general formula: Q X-

) (mhere
1s a hal ogen afomand [err] 5 is either [err] H"”lﬂl"’m lm ed inth
rel evant cla|n1to which this one is appendant) 6 e desire

correspondi ng 7- substltuted pi perazi wyl32deri vative of general fornula
Il or its hydrate or'salt. 30. A process for producing '

6, 8-di f1 uoro- 1, 4-di hydro- 10
-4-0%6-7-(1-piperaziny|) 1- vi nyl - qui nol i ne- 3- car boxyl i c aC|d or its
hydrates or salts, in which 7-(4- acetyl-l- :

- pi perazinyl)-1- (2 chl oro-ethyl)-6,8-difl

- di hydr o- 4- oxoqui nol i ne- 3- cprboxyllc aci d J §b I s subj ected to
treatnent wth alkali. 31. 8- Fluoroala4-dihydro-4;
- 0X0- qui nol i ne- 3- carboxyllc ac : ne salts whenever prepared in

or by the processes clainmed in} 5 28 to 30.

(V1)

(wherein W is either R5 or R7 as defined in the relevant
claim to which this one is appendant) or its hydrate or

" salt is reacted with a halide of general formula:
Q.X - | (VII)

(wherein X is a halogen atom and

Qe N N—

-5 1is either Rg or Rg as defined in the relevant claim to
which this one is appendant) so as to form the desired
corresponding'7-substituted-piperazinyl derivative‘of
general formula II or III or its hydrate or salt.

30. A process for producing 6,8—diflﬁoro-1,4—dihydro-

10 -4+oxo-7-(l-piperazinyl)-l-vinyl-quinoline-}—carboxylic
acid, or ifs hydrates or salts, in which ?-(4~acetyl-1-
-piperazinyl)-i—(2~chloro-eﬁhyl)—6,8-dif1uoio-l;4—

-dihydro—4-okoquinolihe-E-carboxylic acid ethyl ester



is subjected to treatment with alkali.

31. 1,7-Di-substituted-6,8-difluoro-1,4~dihydro=-4-
—oxo-quinoline-S—carboxyliq acids, hydrates and salts,
whenever pfepared in or by the processeé claimed in-

5 any of claims 28 to 30.

Spo - -t



