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1. Process for the preparation of compounds cf tne
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F
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R

COOH

/wherein R stands for piperasinyl, i-methyl-piperazinyl 

or 4-ethyl-pipera3inyl group/ and pharmaceutically accep'c· 

able salts thereof which comprises reacting a compound 

of the general Formula II
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/wherein R~ and R^ stand for..h-a-lcgen-p 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/ with a piperasine 

derivative of the general Formula III

r3n NH /111/

/wherein R3 stands for hydrogen, methyl or ethyl/ or a salt 

thereof and subjecting the compound of the general Formula 
IV'

hydrolysis after or without isolation 
converting the compound of the general

/IV/

stated above/ to 
and if desired 
Formula I thus

. . ./3

1



(11) AU-B-15721/88
(10)612648

-3-

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.



&
AU-AI-15721/88

J WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

t

(51) International Patent Classification 4 (11) International Publication Number: WO 88/ 07993
C07D 215/56, C07F 5/02 
// A61K 31/47 International Publication Date: 20 October 1988 (20.10.88)

(21) International Application Number: PCT/HU88/00019

(22) International Filing Date: 8 April 1988 (08.04.88)

(31) Priority Application Numbers: 1505/87
1505/87

(32) Priority Dates: · ' 8 April 1987 (08.04.87)
26 February 1988 (26.02.88)

(33) Priority Country: HU

(71) Applicant (for all designated States except US): CHI-
NOIN GYOGYSZER ES VEGYESZETI TERME- 
KEK GYARA RT,[HU/HU]; To utca 1-5, H-1045 Bu­
dapest IV (HU).

(72) Inventors; and
(75) Inventors/Applicants (for US only) : HERMECZ, Istvan 

[HU/HU]; Molnar u. 53, H-1056 Budapest (HU). 
KERESZTURI, Geza [HU/HU]; Szena ter 1/b, H- 
1015 Budapest (HU). VASVARI, Lelle [HU/HU]; 
Goldmark K.u. 33, H-1122 Budapest (HU). HOR­
VATH, Agnes [HU/HU]; Budenz u. 30/a, H-1021 Bu­
dapest (HU). BALOGH, Maria [HU/HU];

Baratsag u. 20, H-2120 Dunakeszi (HU). RITLI, Peter 
[HU/HU]; 0 u. 43, H-1066 Budapest (HU). SIPOS, 
Judit [HU/HU]; Safrany u. 10, H-1116 Budapest 
(HU). PAJOR, Aniko [HU/HU]; Ferenc krt. 36, H- 
1092 Budapest (HU). MARMAROSI, Katalin [HU/ 
HU]; Ybl M. st. 19, Biatorbagy, H-2051 Biatorbagy 
(HU).

(74) Agent: PATENTBUREAU DANUBIA; Bajcsy-Zsi- 
linszky ut 16, H-1051 Budapest V (HU).

(81) Designated States: AT (European patent), AU, BE (Eu­
ropean patent), CH (European patent), DE (Euro­
pean patent), DK, FI, FR (European patent), GB 
(European patent), IT (European patent), JP, KR, LU 
(European patent), NL (European patent), NO, SE 
(European patent), SU, US.

Published
With international search report.

A/O.J.P. 8 DEC 1988
AUSTRALIAN 

- 4 NOV 1988 
PATENT OFFICE

(54) Title: PROCESS FOR THE PREPARATION OF QUINOLINE CARBOXYLIC ACIDS

The invention relates to a new process for the preparation of compounds of general formula (I), (wherein R stands 
for piperazinyi, 4-methyl-piperazinyl or 4-ethyl-piperazinyl group) and pharmaceutically acceptable salts thereof which 
comprises reacting a compound of general formula (II), (wherein R1 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 (III), (wherein R3 stands for hydrogen, methyl or 
ethyl) or a salt thereof and subjecting the compound of general formula (IV) thus obtained, (wherein R, R1 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 PR! OF QUIROLIRE CARBOXYLIC

This invention relates to a new process for the 

preparation of l-cyclopropyl-7-substituied-6-fluoro-4- 

oxo-1,4“d.ihyd.ro-q.uinoline-5-carboxylie acid derivatives 

and pharmaceutically acceptable salts thereof.

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

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

derivatives of the general Formula I

10

/1/

15 /wherein R stands for piperazinyl, 4-methyl-piperazinyl 

or 4-ethyl-piperazinyl group/ possess high antibacterial 

activity /Bur. J. Clin. Microbiol. 1933, 2, page ill;

J. Clin. Pharmacol. 1985, 25 , page 32; Drugs Exptl. Clin 

Res. 1935, 5, page 317./

20 The quinoline carboxylic acids of the general

Formula I can be prepared by reacting l-cyclopropyl-6- 

f luoro-4-oxo-l, 4-dih.ydro-quinoline-3-carboxylic acid and 

a cyclic amine in the presence of a solvent at a tempera 

ture of 135-140 °C for 2 hours /C-erman Off. 3.033.157; 

German Off. 3.142.354/.K
J1
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According to the present invention there is pro­

vided a new process for the preparation of 1-cyclopropyl 

7-substituted-6-fluoro-4-oxo-l,4-dihydro-quinoline-5“ 

carboxylic acid derivatives of the general Formula I 

/wherein R has the same meaning as stated above/ which 

comprises reacting a compound of the general Formula II

10

/11/

15
η ?

/wherein R' and R are the same or different and stand 

for haixrg-en, 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/ with a cyclic amine of the general Formula

20

/ill/

/wherein R"5 stands for hydrogen, methyl or ethyl/ or a 

salt thereof and subjecting the compound of the general

25 Formula IV

(
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/IV/

5

Ί p
/wherein R, R- and R“ are the same as stated above/ thus 

obtained to hydrolysis.

The advantage of the process of the present inven-

10 tion is that it makes the desired compound of the general 

Formula I available in a simple manner with high yields 

and in a short reaction time.

According to a preferred form of embodiment of the

process of the present invention the borate derivative 
, _τ ο15 of the general Formula IV /wherein R, A and R are as

stated above/ is converted into the desired quinoline-5" 

carboxylic acid of the general Formula I without isolation.

The borate derivatives of the general Formula Τ'ΐ 

are new compounds.

20 The borate derivatives of the general Formula II

and the cyclic amine of the general Formula III can be 

reacted optionally in the presence of an inert organic 

solvent and an acid binding agent.

As inert organic solvents preferably acid amides

25 /e.g. dimethyl formamide, dimethyl acetamide/, ketones

/e.g. acetone, methyl ethyl ketone/, ethers /e.g. dioxane, 

tetrahydrofuran, diethyl ether/, esters /e.g. ethyl acetate,
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Η
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π 
μ 
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methyl acetate, ethyl propionate/, sulfoxides /e.g. di­

methyl sulfoxide/, alcohols /e.g. methanol, ethanol, 1- 

decanol, butanol/ may be used.

As acid binding agent an organic or inorganic base 

5 may be used. Prom the group of organic bases trialkyl

amines /e.g. triethyl amine, tributyl amine/, cyclic 

amines /e.g. pyridine, 1,5“diazabicyclo/5.4.0/unaec-5- 

ene, 1,5“diazabicyclo/4.3.0/non-5-ene, 1,4-diazabicyclo- 

/2.2.2/octane/ can be mentioned, while as inorganic base

10 preferably hydroxides or carbonates of alkali or alkaline 

earth metals can be applied. Thus as acid binding agent 

preferably potassium carbonate, potassium hydrogen carbonate, 

sodium hydroxide, calcium hydroxide, etc. or an excess of 

the amine of the general Formula III can be used.

15 The borone derivative of the general Formula II

and the cyclic amine of the general Formula III can be 

reacted at a temperature ranging from 0 to 200 °C, 

depending on the solvent used. The reaction time may 

vary between half an hour and 10 hours depending on the

20 reaction temperature. If the reaction is carried out at 

an elevated temperature, the reaction time can be 

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,

25 R~ and R are as stated above/ can be hydrolysed to the

desired quinoline-5-carboXylic acids of the general

Formula I, after or without isolation, under acidic

1
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5

or basic conditions. Tbs compound of the general Formula 

IV /wherein R is as stated above/ precipitates from the 

reaction mixture e.g, on cooling and can be separated 

e.g. by filtration or centrifuging, if desired.

5 Basic hydrolysis may preferably be carried out by

heating an aqueous solution of hydroxydes or carbonates 

of alkali metals or hydroxides of alkaline earth metals, 

One may preferably use an aqueous solution of sodium 

hydroxide, potassium hydroxide, sodium carbonate,

10 potassium carbonate, calcium hydroxide, potassium hydroge 

carbonate. Organic amines /e.g. triethyl amine/ may 

also be applied in the hydrolysis step.

Acidic hydrolysis may preferably be accomplished 

oyr using an. aqueous mineral acid. One may preferably

15 proceed by hydrolysing a borate of the general Formula 

IV by heating same with an aqueous solution of hydro­

chloric acid, hydrogen bromide, sulfuric acid or 

ohosphoric acid. Hydrolysis may also be accomplished 

by using organic acids /e.g. acetic acid, propionic

20 acid, etc/.

Hydrolysis of the compounds of the general Formula 

IV may also be carried out in aqueous medium in the 

presence of a water-miscible organic solvent. For this 

purpose e.g. alcohols /e.g. methanol, ethanol/, ketones

25 /θ·δ· acetone/, ethers /e.g. dioxane/, acid amides /e.g.

formamide, dimethyl formamide/, sulfoxides /e.g. di­

methyl sulfoxide/, or pyridine may be used.
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The quinoline-3-carboxylic acid, of the general 

Formula I thus obtained may be isolated e.g. by ad.justin 

the pH value 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 be 

converted into pharmaceutically acceptable salts thereof 

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 form 

chlorides, bromides, 4-methyl-phenyl-sulfonates, methane 

sulfonates, maleates, fumarates, benzoates, etc. The 

compounds of the general Formula I form salts with alkal.

15 or alkaline earth metals or other metal ions as well.

Accordingly sodium, potassium, magnesium, silver, copper 

salts, etc. may be prepared.

The compounds of the general Formula I and pharma­

ceutically acceptable salts thereof can be converted

20 into hydrates /e.g. hemihydrates, trihydrates, etc./ by 

methods known per se.

According to a further aspect of the present in­

vention there are provided new compounds of the general
η 2

Formula IV /wherein R, R and R" are as stated above/.

25 The starting materials of the general Formula II

can be prepared e.g. by reacting l-cyclopropyl-6-fluoro-

7-chloro-4“oxo-1,4“dihydro-quinoline-3-carboxylie acid

/C-erman Off. 3.141.854/ with a borone derivative /such
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as a compound, of the general Formula V

B-R2 /V/

12 5 ·5 /wherein R , 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 aqueous or an organic medium. '

10 Further details or the present invention are to be

found, in the following Examples without limiting the 

scope of protection to the said. Examples.

15

20

25

Example 1 .

4-.1 g of /'l-cyclopropyl-6-fluoro-7-chloro-l,4-di-

hydro-4-oxo-quinoline-3-carboxylate-0'), 0^/-bis/aceto-0/- 

borone and. 2,8 g of piperazine anhydride· are heated, in 

16 Cl of dimethyl sulfoxide to 110 °0 under stirring.

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 reflux 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 temperature, the precipitated 

white crystals are filtered, washed with water and methano 

and dried. The crude product is purified by boiling in 

10 ml water. Thus 2.99 g of l-cyclopropyl-6-fluoro-7- 

/l-piperasinyl/-l, 4"dihydro-4“O'-^o-quinoline-3-car boxy lie
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acid are obtained. The product decomposes at 255 °C. 

Analysis for the Formula Ο^γΗ-^θΡΝ-Ο^ :

Calculated; 0=61.62 % H=5.48 % N=12.68 %

Found: 0=61.58 % H=5.5O % M=12.6l %.

5

Example 2

By reacting /l-cyclopropyl-6-fluoro-4-chloro-l,4“ 

dihydro-4-oxo-quinoline~3-carboxylate-0'), 0 ‘ /-bis/acetato-O/ 

borone and N-methyl-piperanine according to Example 1.

10 l-cyclopropyl~6-fluorp-7-/4-methyl-piperazino/-l,4-di-

hydro-4-oxo-quinoline-5~carboxylic acid is prepared. The 

product decomposes at 248-250 °C.

Example 5

15 4.1 g of /l-cyclopropyl“6-fluoro-7-chloro-l,4“di-
5 Λhydro-4-oxo-a_uinoline-5",carboxylate-0> ,0 1 /-bis/acetato-O/- 

borone and 3.7 g of ίΐ-ethyl-piperazine are heated in 16 

ml of dimethyl sulfoxide to 90 °q u^q.er stirring. After 

10 minutes 40 ml of a 3 w/w ·□ aqueous sodium hydroxide

20 solution are added and the reaction mixture is boiled

for an hour under reflux. The hot solution is filtered 

and the pH value is adjusted to 7 with 96 % acetic acid.

The reaction mixture is cooled, the precipitated crystals 

are filtered and washed with water. Thus 3.3 g of 1-cyclo-

25 propyl-7“/4~ethyl-piperazinyl/-6-fluoro-1,4-dihydro-4- 

oxo-quinoline-3-carboxylic acid are obtained. M.p.:

183-185 °C.

λ
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Analysis for the Formula C-^gHggFNhO,.:

Calculated: 0=63.35 H=6.17 N=11.69 

Found: 0=63.31 H=6.21 N=11.70

5 Example 4

3.3 g of /l-cyclopropyl-6-fluoro-7-chloro-l,4-di- 
3 1..hydro-4“oxo-quinoline-3“carboxylate-0 ,0’/-difluoro-borone 

? are reacted with 3.7 g of N-ethyl-piperasine according to

J · Example 3. Thus 3.4 g of l-cyclopropyl~7-/4-sthyl-l-

10 piperazinyl/-6-fluoro-1,4“dihydro~4_oxo"aHinoline-3“

carboxylic acid are obtained which in admixture at any ratio 

with the product of Example 3 no depression of the melting 

point occurs.

iff

1
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WHAT WE CLAIM IS:

1. Process for the preparation of compounds of the 

general Formula I

COOH
/1/

i I

10

Ϊ

if

/wherein R stands for piperazinyl, 4-methyl-piperazinyl 

or 4-efhyl--piperazinyl group/ and pharmaceutically accept· 

able salts thereof which comprises reacting a compound 

of the general Formula II

15

20

0
/11/

η 2
/wherein R~ and R stand for hal-egonry- for an aliphatic

25

acyloxy group containing 2 to 6 carbon atoms optionally 

substituted by halogen, or for an aromatic acyloxy group 

containing 7 to 11 carbon atoms/ with a piperazine 

derivative of the general Formula III

J
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R3N
\_J

NH /111/

······• ·
· · ·

/wherein R3 stands for hydrogen, methyl or ethyl/ or a salt 
thereof and subjecting the compound of the general Formula 
IV β

• · · ·
······

/IV/

hydrolysis after or without isolation 
converting the compound of the general 
obtained into a salt thereof or setting f 
its salt.

stated above/ to 
and if desired 
Formula I thus 

ree the acid from

• · ·

>· · ·3 ♦

• · · ·
• · · ·

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.

S
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.

• ·

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.

11. Process according to claim-β-, 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.



• «,

-13-

• · « 
» · ·• · ·

13. Compounds of the general Formula IV

/IV/

• · ·• · « 
9 99 9

/wherein R stands for piperazinyl, 4-methyl-piperazinyl or 
4-ethyl-piperazinyl group, R1 and RJ stand for an aliphatic 
acyloxy group containing 2 to ό 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

9 · ·
» 9 9• · ·
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obengenannten interna- 
tionalen Recherchenbe­
richt angeflihrten 
Patentdokumente ange- 
geben. Diese Angaben 
dienen rw zur Ihtarrich- 
tung und erfolgen ohne 
Gewahr.

This Annex Lists the patent 
family members relating to 
the patent documents cited 
in the above-mentioned Inter­
national search report. The 
Austrian Patent Office is in 
no way liable for these par­
ticulars which are merely 
given for the purpose of in­
formation .

Annexe au rapport"de , .

recherche international» 
relatif a la demande de 
brevet international 
n*.

La presente annexe indique 
les membres de ia famiile de 
brevets relatifs aux docu- , 
ments de brevets cites dans 
ie rapport de recherche inter­
national© visfc ci-dessus. Les» 
renseignements fournis sont 
donnes a titre indicatif et 
n'engagent pas la responsa- 
bilite de 1 Office autrichien 
des brevets.

Im Recherchenbericht Datum der Mitglied(er) der Datum der
angeflihrtes. Patent- Veroffentlichung Patentfamilie Veroffentlichung

dokument Publication Patent family Publication
Patent document cited date member(s) date

in search report Date de Membre(s) de la Date de
Document de brevet cite publication famiile de publication

dans ie rapport brevets
de recherche

JP-A2-60-078 986
JP-A2-59-122 470

04/05/1985
14/07/1984

None
None


