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thus obtained/ wherein R, R' and R? are as stated above/ to
hydrolysis after or without isolation and if desired
converting the compound of the general Formula I thus
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obtained into a salt thereof or setting free the acid from
its salt,

2. Process according to claim 1 which comprises
reacting a compound of the general Formula II with a
piperazine derivative of the general Formula III in the
presence of an organic solvent.

3, Process according to claim 2 wherein the organic
solvent is an acid amide, sulfoxide, ketone, alcohol, ether
or ester,
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(57) Abstract A A

The invention relates to a new process for the preparation of compounds of general formula (I), (wherein R stands
for piperazinyl, 4-methyl-piperazinyl or 4-ethyl-piperazinyl group) and pharmaceutically acceptable salts thereof which
comprises reacting a compound of general formula (II), (wherein R! and R2? stand for halogen, for an aliphatic acyloxy
group containing 2 to 6 carbon atoms and optionally substituted by halogen;, or for an aromatic acyloxy group containing
7 to 11 carbon atoms) with a piperazine derivative of general formula (ITI), (wherein R3 stands for hydrogen, methyl or
ethyl) or a salt thereof and subjecting the compound of general formula (IV) thus obtained, (wherein R, R! and R2 are as
stated above) to hydrolysis after or without isolation and if desired converting the compound of general formula (I) thus
obtained into a salt thereof or setting free the same from its salt. The compounds of general formula (I) are known antibac-
terial agents. The advantage of the present invention is that it makes the desired compounds of general formula (I) avail-
able in a simple manner, with high yields and in a short reaction time.
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PROCESS FOR THE PREPARATION OF QUINOLINE CARZ0XYLIC ACIZS

This invention relates to a naw process for the
prevaration of l=-cyclopropyl=T7=substituted=5=-fluoro=-4-
oxo=l,4~dihydro=-quinoline-3-carboxylic acid dsrivatives
and pharmaceutically acceptable salts thereof.

It is known that the l-cyclopropyl-7-substituted-

6=fluoro=4-oxo=-1l,4=dihydro=-quinoline=3=carboxylic acid

derivatives of the general Formula T

/wherein R stands for piperazinvl, 4-methyl-niperazinyl

or 4=-ethyl-piperazinyl group/ possess high azntibacterial

activity /Bur. J. Clin, Microbiol, 1983, 2, vage 111;

J. Clin, Pharmacol, 1985, 25, page &2; Drugs zxptl. Clin,
Res, 1985, 5, page 317./

The guinoline carboxylic acids of the zeneral
Formula I can bde prepared by reacting l-cyclopropyl-€-
fluoro-4-oxo-1l,4-dihydro=-quinolins=3-carbox;;lic acid and
a cyclic amine in the presencs of a solvent at a2 temperz-

°c for 2 hours /Germen Off. 3.033.157;
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According to the present invention there is pro-

vided a new process for the preparation of l-cyclce

3

ooy l-

T-substituted-6-fluoro=4=-oxo-1,4=dihydro-quinoline=3-

carboxylic acid derivatives of the general Formula T

comprises reacting a comvound of the general Formula IT

10 F !

| /1T/

15 /wherein Rl and R2 are the same or different and stand

for hadougen, for an aliphatic acyloxy group containing
2 to 6 carbon atoms optionally substituted by halogen,

or for an aromatic acyloxy group containing 7 <o

l_l

1

carbon atoms/ with a cyclic amine of the general Formula

20
RN NH /111/
/
/wherein R3 stands for hydrogen, methyl or ethyl/ or = .
salt thereof and subjecting the compound of the general
25 Formula IV '
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/wherein R, R~ a2nd R” are the same as stated above/ thus
obtained to hydrolysis

The advantage ¢f the process of the vresent inven-

tion is That it makes the desired compound of the general

Formula I available in 2 simple manner with high yields

and in a short reaction time,
According to a preferred form of embodiment of the
process cf the present invention the btorate derivative
0 +the gsneral Formula IV /wherein R, 31 and R2 are 2s
stated atove/ is converted into the desired guinoline-3-
czrooxylic acid of the gensral Formulza I without isolationzn.
Th= oborate derivatives of the gensral Formula IV
are new compounds.

The borate derivatives of the zeneral Formula I1

on

and the cyclic amine of the general Formula III can be
reacted optionally in the presence of a2n inert organic

solvent 2nd an acid binding agent,

As inert organic solvents vreferadbly acid amides

0]
o

/

e 2tone, methyl ethyl ketone ethers /e,g, dioxans
c j b b

o

. dimethyl formamide, dimethyl aceiamide/, ketonez

tetrahydrofuran, diethyl ether/, esterz /e.g. ethyl acetate,
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methyl acetate, ethyl propionate/, sulfoxides /e.g. di-
methyl sﬁlfoxide/, alcohols /e.g. methanol, ethanol, 1-
decanol, bdbutanol/ may be used.
As acid binding agent an organic or inorganic btase
5 may be used, From the group of organic bases trialkyl
amines /e.g. triethyl amine, tridutyl amine/, cyclic
amines /e.g. pyridine, 1,5-diazabicyclo/5.4.0/undec=5-
2ne, 1,5-diazabicyclo/4.3.,0/non=-5-ene, l,4~diazabicyclo¥
/2.2.,2/0octane/ can be mentioned, while asz inorganic bacse
10 oreferably hydroxides or carbonates of =2lkeli or =zlkalines
sarth metals can be applied, Thus 235 acid binding agent
preferably potassium carvonate, votassium hydrogen cartonate,
zodium hydroxide, calcium hydroxide, etc. or an excess of
<he amine of .the sgeneral Formula III can be used,
15 The borone derivative of the general Formula IT
anl the cyclic amine of the general Formula III can bte
r2acted at a temperature ranging from O to 200 OC,
depending on tke solvent used. The reaction tTime may
vary between half an hour and 10 hours depsnding on the
20 r~eaction temperature. If the reaction is carried out at

elevated temperature, the reaction time can be

0
5

shortened. The above reaction conditions are but prefer-
able values and other conditions may be used as well,

The borates of the general Formula IV /wherein R,

] 5
R~ and R2 are as stated above/ can be hydrolysed to the

Ny
1

desired guinoline=3-=carboxylic acids of <tne general

(1[¢}

Formula I, after or withoul isolation, under acidic
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20

or vasic conditions, The compound of the general Formula
IV /wherein R is as stated above/ precipitates from the
reaction mixture e.g. on cooling and can be sevarated
€.8. Dy Ziltration or centrifuging, if desired.

Basic hydrolysis may preferably be carried out by
heating an zgueous solution of hydroxydes or carbonates
of alkali metals or hydroxides of alkaline ea2rth metals,
One may orefesrably use an agqueous solution of sodium
nydroxide, rpotasszium hydroxide, sodium carbonzte,
potassium czrbonate, calcium hydroxide, votassium hydrogen
carbonate, Crganic amines /e.z. triethyl amine/ may

1

W

0 e applied in the naydrolysis step.

0]

Acidic hydrolysis may praferably be acccmplished
hy using an agueous mine;al acid., One may preferably
sroceed oy nydrolysing a borate of the general Formula
IV by heatinz same with an acgueous zolution o hydro-

cnloric acid, hydrogen bromide, szulfuric acid or

g’
(]

hosphoric acid., HAydrolyszis may al:zo accornzlished

‘g

by using organic acids /e.z. acetic acid, prooionic
acid, etc/.

Hydrolysis of the compounds of the general Formula
IV may also be carried out in agueous medium in the
presence of a water-miscible organic solvent., For this
purpose e.5. alcohols /e.g. methanol, ethanol/, ketones
/2.8. acetone/, ethers /e.z. dioxane/, acid amides /e.s.
formamids, dimethyl formamide/, sulfoxides /e.s. di-

methyl sulfoxide/,or pyridine mzy be used.
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The quinoline-3=-carboxylic acid of the general
Formula i thus obtained may be isolated e.g. by adjusting
the pH wvalue of the aqueous solution to a suitable value
and separating the precipitated crystals e.g., by filtra-

5 tion or centrifuging or by liophylization of the aqueous
reaction mixture,

The compounds of the general Formula I can De
converted into pharmaceutically acceptable salts thereoZf
by methods known per se, Thus preferably acid addition

10 salts formed.with hydrogen halides, sulfonic acids,
sulfuric acid or organic acids., One may preferably fornm
chlorides, bromides, 4-methyl-phenyl=-sulfonates, methane
sulfonates, maleates, fumarates, benzoates, etc. The
compounds of the general Formula I form salts with alkali

15 or alkaline earth metals or other metal ions as'well.
Accordingly sodium, potassium, magnesium, silver, coppex

salts, etc, may be prepared.
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- The ccmpounds of the general Formula
ceutically acceptable salts thereol can be converted
20 into hydrates /e.g. hemihydrates, ﬁrihydrates, etc./ by
methods known per se.
According to a further aspect of the present in-
vention there are provided new compounds of the general

1

‘ 2
Formula IV /wherein R, R~ and R® are as stated above/.

ny
\n

The starting materials of th:e general Formula IT

can be prepared e.g, by reacting li=-cyclopropyl=-€-fluoro-

I3

{0

cid

$

7=chloro=4=o0x0~1l,4-dihydro=quinoline=3-carboxylic

/German Off, 3.141.854/ with 2 borone derivativs /such
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as a compound of the generzl Formula V

Rl

B\/—R"‘ iy
R5‘

/wherein Rl, R% and R’

stand for halogen, for an aliphatic
acyloxy group containing 2 to 6 carton atoms optionally
substituted by halogen, or for an aromatic acyloxy group
containing 7 to 11 carbon atoms/ or with fluoroborate in
an agueous or an organic medium;

Further details or the present invention zre <to be
found in_the following Examples without limiting the

scope of protection ©o the said BExaxzvples.

e

Example 1
4,1 g of /l=cyclopropyl=6=fluoro=T-chloro=-1,4=-di~

hydro-4—oxo-quinoline-3-carboxylate-gj,Q4/-bis/aceto-g/—

o are neated in

16 1l of dimethyl sulfoxide to 110 ~C under stirrin

o

.
40 ml of a 3 w‘/v % aqueous sodium hydroxide solution are
added to the brownish-red solution and the reaction
mixture is boiled under refiux for an hour., The hot pale-
yellow solution is filtered and the pH‘value is adjusted
to 7 by adding 1.8 ml of 96 % acetic acid. The reaction

mixture is cooled to room temperaturs, the precipitated

~white crystals are filtered, washed with water and methanol

- and dried. The crude product is purified by bolling in

10 ml water, Thus 2,99 g of l=cycloorooyl=€=fluoro-T7-

/1l=pipsrazinyl/=1,4=dihydro~4=0uo=guinoline=3=carboxylic
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10

n)
wm

acid are obtained., The product decomposes at 255 °a,
7 r the 7 .
Analysis for the Formula Cl7H18FN303.
Calculated: C=61,62 % H=5,48 % N=12,68 %

el
O

S

(@)Y

cund: C=£1,58 b H=5,50 % N=1206l %c
Example 2

By reacting /l=cyclopropyl=6=fluoro=4-chloro-1l,4-

dihydro-4-oxo-quino1ine-3-cafboxylate-g3;94/-bis/acetato-g/m

borone and N=-methyl-viperazine according to Example 1.
l=cyclopropyl=6=fluoro=7=/4=-methyl=piperazino/=1,4-di-
hydro=-4=-oxo=-quinoline=3~carboxylic acid is ovrepared. The

product decomposes at 248=250 °c.

Example 3

4,1 g of /l=-cyclovrodyi=6~fluoro-7=chloro=~1l,4-di-
hydro-4-oxo-quinoline-B-carboxylateng5,g4/-bis/acetato-g/—
borone and 3.7 g of li=ethyl=piperazine are heated in 16
ml of dimethyl sulfoxids *o 20 °c under sTirring, After
16 minutes 40 ml of a 3 "/w % aqueous sodium hydroxide
solution are added and the reaction mixture is Dboiled
for an hour under reflux, “he hot solution is filterel
and the pH value is adjus<t=d to 7 with S6 % acetic acid.
The reaction mixture is coolzd, the precipitated crystals
are filtered and washed with water., Thus 3.3 g of l=cyclo-
propyl=T=/4~ethyl=piperzzinyl/=6=fluorc-1,4~dihydro=4-
oxo=quinoline=3=carboxylic acid are obiained, M.D.:

183~-185 °¢.
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1x i T e H FN, H
Analysis for the Formula 019H22 ”303
Calculated: C=63,35 H=6,17 N=11,69

Found: C=63,31 H=6,21 N=11,70

Example 4
3¢3 g of /l=cyclopropyl=6=-fluoro=7=chloro-1,4~di-
4
hydro-4-oxo-quino1ine-5—carboxylate-93,g'/-difluoro-borone

4

are reacted with 3.77g of N-ethyl-piperazine according <o

Example 3, Thus 3.4 g of l=cyclopropyl=7=/4=ethyl-1-
piperazinyl/=~6=fluoro-1l,4~-dihydro~4=oxo=quinoline=3=
carboxylic acid are obtained which in admixture at any rexio
with the product of Example 3 no depression of the melting

point occurs,

¥
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WHAT WE CLAIM IS:

1, Process for the preparation of compounds of the

general Formula I

5
0
F- : | COOH ey,
R N
A
10
/wherein R stands for piperazinyl, A~methyl-piperazinyl
or 4-ethyl-viperazinyl groupy/ and pharmaceutically accept=
’ab;e salts thereof which comprises reacting a compound
of the general Formula IT
15
R R
N_/
O”B‘O
F l Cxg /11/
Cl N
20 A
/wherein RT and R stand for—haleseny for an aliphatic
acyloxy group containing 2 to 6 carbon atoms optionally
25 substituted by halogen, or for an aromatic acyloxy group

containing 7 to 11 carbon atoms/ with a piperazine

derivative of the general Formulza ITII




-11-

M\
RN NH /1117
_/

swherein R’ stands for hydrogen, methyl or ethyl/ or a salt

thereof and subjecting the compound of the general Formula
Iv

! 2
R\ /B
B_
o} 9
F ~
| C\O JIV/
R N

A

thus obtained/ wherein R, R* and R' are as stated above/ to
hydrolysis after or without isolation and if desired
converting the compound of the general Formula I thus

obtained into a salt thereof or setting free the acid from
its salt.

2. Process according to claim 1 which comprises
reacting a compound of the general Formula II with a
piperazine derivative of the general Formula III in the
presence of an organic solvent.

3. Process according to claim 2 wherein the organic

solvent is an acid amide, sulfoxide, ketone, alcohol, ether
or ester.
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4. Process according to claim 2, which comprises using
dimethyl sulfoxide as organic solvent.

5. Process according to claim 1, which comprises
carrying out the reaction of the compounds of the general

Formulae II and III in the presence of an acid binding
agent.

z
6. Process according to claim 4, which comprises using

an amine or an excess of the compound of the general Formula
III as acid binding agent.

7. Process according to claim 1 ,which comprises
carrying out the hydrolysis in acidic medium.

7
8. - Process according to claim -6, which comprises

carrying out the reaction by using as acid, an organic or
inorganic acid.

9. Process according to claim 8, wherein the acid is

selected from hydrochloric acid, sulfuric acid or acetic
acid.

10. Process according to claim 1, which comprises
carrying out the hydrolysis in a basic medium.

X
11. Process according to claim-8, which comprises using
as a base an alkali metal hydroxide, an alkaline earth metal
hydroxide or an organic base.

12. Process according to claim 11, wherein the organic
base is an aqueous triethylamine solution.

Disk 0099,/1.57
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13. - Compounds of the general Formula IV
2
R R
\B/‘
0" ‘Q
F C
= <
Ly /1v/
R N

A

/wherein R stands for piperazinyl, 4-methyl-piperazinyl or
4-ethyl-piperazinyl group, R' and R®' stand for an aliphatic
acyloxy group containing 2 to 6 carbon atoms optionally
substituted by halogen, or for an aromatic acyloxy group

containing 7 to 11 carbon atoms/.

DATED this 17th day of April, 1991.
CHINOIN GYOGYSZER ES VEGYESZETA TERMEKEK GYARA RT

WATERMARK PATENT ATTORNEYS
2ND FLOOR "THE ATRIUM"

290 BURWOOD ROAD

HAWTHORN, VIC. 3122
AUSTRALIIA
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