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@ Kopsavilkums: minéta starpproduktaizgatavosanas panemiens

lzgudrojuma aprakstits 1-aizvietotu-6-fluor-4-oksi-7-(1-piperazinil)-1 ,4-dihidrohinolin-3-karbonskabes, kas ir
izmantojama medicina, iegi$anas panémiens hidrolizéjot sarmaina vidé attiecigu 1-aizvietotu-6-fluor-4-oksi-7-(4-
aizvietotu-1-piperazinil)-1,4-dihidrohinolin-3-karboksilata bora diacetatu. Pédéjais nosauktais savienojumsirjauns,
aprakstits ta iegiSanas panémiens.
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IZGUDROJUMA FORMULA

1. Panémiens 1-aizvietotas-6-fluor-4-oksi-7-(1-piperazinil)-1,4-dihidrohinofin-
3-karbonskabes, kuras visparéja formula ir (Il), izgatavosanai

0

Fj@)j/coow
(\N Nl II

HN_ Ry

kur R4 ir zemaka alkil-, zemaka cikioalkil- vai 2,4-difluorfenilgrupa vai farmokologiski

saderiga pievienotds skabes sals, tdda ka hidrohlorids vai laktats un to hidrati,
raksturigs ar to, ka savienojums ar visparéjo formulu (1)

AcO
c N /OAc

RNead I

N/ R,

COOR,
kur R ir augdminétais un R, ir zemaka alkilgrupa vai péc izvéles aizvietota feniigrupa,
tiek paklauts sarmainai hidrofizei un, péc izvéles, ieguto savienojumu ar visparéjo
formulu () parveido farmakologiski saderiga pievienotas skabes safi, tada ka
hidrohiorids vai laktats un to hidrati.

2. 1-aizvietotais-6-fluor-4-oksi-7-(4-aizvietotais- 1 -piperazinil)-1,4-

dihidrohinofin-3-karboksilata bora diacetats ar visparé&jo formulu ()

AcO QAc
N

o

! I
(N N

S

COOR,,

kur Ry ir zemaka alkil-, zemaka cikloalkil- vai 2,4-difluorfenilgrupa un Ro ir zemaka
alkil- vai péc izvéles aizvietota feniigrupa.



3. Panémiens 1-aizvietota-6-fluor-4-oksi-7-(4-aizvietota-1-piperazinil)-1,4-
dihidrohinolin-3-karboksilata bora diacetata, kura visparéja formula ir (1), iegisanai

[
(N N
N R,

COOR,

kur Rq ir zemaka alikil-, zemaka cikloalkil- vai 2,4-difluorfenilgrupa un Ry ir zemaka
alkilgrupa vai péc izvéles aizvietota fenilgrupa, raksturigs ar to, ka 1-aizvietota-6-

fluor-7-halogén-4-oksi-1,4-dihidrohinolin-3-karboksilata bora diacetata, kura visparéja
formula ir (iil)

AcO QA
c\/ c

A
o 9
" F mw III
l
X N
RI

kur X ir F vai Cl, bet R4 ir augdminétais, veic halogéna atoma nukleofilo aivieto$anu
7-stavoki ar 1-aizvietoto piperazinu, kura formula ir

COOR,

un kur Ro ir augdminétais.

4. Panémiens saskana ar 1.punkty, raksturigs ar to, ka to veic Gdens vai
spirta/adens vida.

5. Panémiens saskana ar 1.punkiu, raksturigs ar to, ka to veic temperatira no
50°C fidz reakcijas maisijuma flegmas temperaturai.

6. Pap@miens saskand ar 3.punkly, raksturigs ar to, ka to veic organiska
kidinataja, tada ka piridins, dimetisufoksids, dimetiformamids, 1-metil-2-pirolidons,
ieteicamak 1-metil-2-piroidona.

7. Papémiens saskana ar 3.punkiu, raksturgs ar to, ka to veic temperatiira no
0° lidz 40°C, ieteicaméak no 20°C lidz 30°C.
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Process for preparing 1-substituted-6-fluoro-4-0xo0-7-(1-piperazinyl)-1,4-dihydro-
quinoline-3-carboxylic acid, .a novel intermediate useful in said process, and a
process for preparing said intermediate

Technical Field

The present invention belongs to the field of organic chemistry and relates to a
process for preparing a bioactive compound 1-substituted-6-fluoro-4-oxo-7-(1-
piperazinyl)-1,4-dihydroquinoline-3-carboxylic acid of the general formula II

O B

:ﬁﬁ/mm{
{
NN

HN R,

wherein R, represents lower alkyl, lower cycloalkyl or 2,4-difluorophenyl,
to a novel intermediate 1-substituted-6-fluoro-4-oxo-7-(4-substituted-1-piperazinyl)-
1,4-dihydroquinoline-3-carboxylate boron diacetate of the general formula I

F]::]:%],éi) | I
N ] .

N N :

3

] Rl
COOR,

wherein R, has the above meaning and R, represents a lower alkyl or an optionally
substituted phenyl, and to a process for the preparation thereof.

The compounds of the formula II are used in medicine for treatment of inflam-
matory diseases. The activity spectrum thereof is broad since they are active against
gram-positive as well as against gram-negative bacteria.



Technical Problem

There was a need to provide a novel process for preparing bioactive compounds of
the general formula II, wherein a nucleophilic substitution of halo atom in 7-position
in the starting compound 1-substituted-6-fluoro-7-halo-4-oxo-1,4-dihydroquinoline-
3-carboxylate boron diacetate of the general formula III

wherein X represents F or Cl, whereas R, has the above meaning, with a secondary
amine could be carried out under milder reaction conditions in order to reduce the
proportion of the obtained substitution product in 6-position.

Prior Art

The synthesis of the compounds of the general formula II is described in several
patent documents, e.g. as a substitution of chloro in 7-position of 1-alkyl-6-fluoro-7-
halo-4-oxo-1,4-dihydroquinoline-3-carboxylic acid with piperazine in JP 66686/1979
and JP 33453/1980, in DE 2840910 and DE 3308909 and as a hydrolysis reaction of
an alkyl ester in 3-position of 1-alkyl-6-fluoro-7-(1-piperazinyl)-4-oxo-1,4-dihydro-
quinoline-3-carboxylic acid in BE 890223.

It is characteristic for all these processes that the substitution reaction takes place ef-
fectively only at temperatures above 100 °C which gives rise to a large percentage of
the competitive reaction in 6-position.

In ES 9001782 there is disclosed a nucleophilic substitution in boron, aluminum and
silicon chelates, however the substitution product obtained was not isolated and the
hydrolysis to the bioactive compound was immediately carried out. In HU 1505/87
there is also disclosed a nucleophilic substitution of the halo atom in 7-position in a
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boron chelate complex, which substitution takes place at temperatures above 100 °C.
Also in this case the substitution product obtained was not isolated and the hydrolysis
was carried out immediately.

The Description of the Inventive Solution

The first object of the invention is a process for preparing 1-substituted-6-fluoro-4-
oxo-7-(1-piperazinyl)-1,4-dihydroquinoline-3-carboxylic acid of the general
formula II

0

(N N

AN R,

wherein R, represents lower alkyl, lower cycloalkyl or 2,4-difluorophenyl,

or a pharmaceutically acceptable acid addition salt thereof such as hydrochloride or
lactate and hydrates thereof, characterized in that a compound of the general for-
mula I

wherein R, has the above meaning and R, represents a lower alkyl or an optionally
substituted phenyl, is subjected to an alkaline hydrolysis and, if desired, the obtained
compounds of the general formula I is converted into a pharmaceutically acceptable
acid addition salt thereof such as hydrdchloride or lactate and hydrates thereof.



The alkaline hydrolysis is carried out in an aqueous or aqueous-ethanolic medium
e.g. with an alkali hydroxide solution such as 10% KOH or 10% NaOH, at a tem-
perature from 50 °C to the reflux temperature, preferably at the reflux temperature
of the reaction mixture.

After the neutralisation with an acid, preferably acetic acid, there is obtained a
product containing (without additional purification) under 0.5% of total impurities.

Another object of the invention is a novel intermediate, i.e. 1-substituted-6-
fluoro-4-oxo-7-(4-substituted-1-piperazinyl)-1,4-dihydroquinoline-3-carboxylate
boron diacetate of the general formula I, useful as a starting material in the above
process for preparing the bioactive compound of the general formula II.

Still another object of the invention is a process for preparing the novel intermediate
of the general formula I, wherein in 1-substituted 6-fluoro-7-halo-4-oxo-1,4-dihydro-
quinoline-3-carboxylate boron diacetate of the general formula III a nucleophilic
substitution of the halo atom in 7-position is carried out with 1-substituted piperazine
of the formula

H
()
COORy
wherein R, has the above meaning.

The reaction is carried out in an organic solvent such as pyridine, dimethylsulfoxide,
dimethylformamide, 1-methyl-2-pyrrolidone, preferably in 1-methyl-2-pyrrolidone, at
temperatures from 0 °C to 40 °C, preferably from 25 °C to 30 °C. At these tempera-
tures the reaction is completed in 1-methyl-2-pyrrolidone as a solvent in 10 to 15
hours, no by-products are formed and also the hydrolysis of the boron salt does not
occur. At the reaction temperatures above 40 °C the decomposition of the boron salt
is noticeable and increases very rapidly with the elevated temperature. The
3-carboxylic acid formed as a result of this decomposition is much less reactive since
the nucleophilic substitution occurs at temperatures above 100 °C.
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The isolation of the obtained compound of the formula I is very simple, since at

precipitating with alcohol it is obtained in a pure form and no additional purification
is necessary.

The compound of the general formula [ is used as a starting material for preparing
the compound of the general formula Il in an isolated form or in situ.

All reactants are either commercially available or may be obtained as described
herein.

Both inventive processes are illustrated by the following reaction scheme, wherein X,
R, and R, have the above meanings.

AcO \B /OAC f\;{ AcO\ ,/OAc
SN - B
| 0 0 ENj o \O

111 ’ o CO0Ry, -



The invention is disclosed more in detail in the following Examples but it is in no way
limited thereto.

Example 1

1-cyclopropyl-6-fluoro-4-oxo-7-(4-carboethoxy-1-piperazinyl)-1,4-dihydroquinoline-
3-carboxylate boron diacetate

1-cyclopropyl-6-fluoro-4-oxo-7-chloro-1,4-dihydroquinoline-3-carboxylate boron
diacetate (10 g; 0.0244 moles) and 1-carboethoxypiperazine (15.44 g; 0.0977 moles)
was suspended in 1-methyl-2-pyrrolidone (40 ml) and stirred at the temperature of
30 °C for 12 hours. After the reaction was completed, absolute ethanol (60 ml) was
added to the reaction mixture and it was stirred at room temperature for 2 hours.
The precipitate obtained was suction-filtered, washed with ethanol and dried in
vacuo at 80 °C. The filtrate was cooled to 0 - 5 °C and the obtained precipitate was
suction-filtered, suspended into a 1-methyl-2-pyrrolidone/ethanol mixture (2:1) and
macerated for 2 hours, suction-filtered and dried. The products were combined. Thus
a chromatographically pure 1-cyclopropyl-6-fluoro-4-oxo-7-(4-carboethoxy-1-
piperazinyl)-1,4-dihydroquinoline-3-carboxylate boron diacetate (10.75 g; 83%), m.p.
235 to 240 °C, was obtained.

Spectroscopic data:

'H NMR spectrum (CF,COOH, TMS) (recorded on a 300 MHz instrument):
8 CHa(oyctopropyty = 1-29 (m, J=8Hz, 2H), 8.y, = 1.30 (1, J=8Hz, 3H), 8 Ct2(cyclopropyl) =
1.52 (m, J=8Hz, 2H), §;, = 2.03 (s, 6H), S chiz(piperazingy = 3-42 (m, 4H), 8 Crzpiperazinyl
= 3.74 (m, 4H), 8yopropyy = 3-73 (m, J=8Hz, 1H), 8y, = 4.2 (q, J=8Hz, 2H),
8yg = 7-48 ppm (d, J=8Hz, 1H), &, = 8.08 (d, J=14.3Hz, 1H), §,,= 9.0 ppm (s,
1H).

IR spectrum:
1700, 1630, 1480, 1370, 1275, 1240, 1060, 960 cm'.
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Example 2

1-ethyl-6-fluoro-4-oxo-7-(4-carboethoxy-1-piperazinyl)-1,4-dihydroquinoline-3-
carboxylate boron diacetate

1-ethyl-6-fluoro-4-oxo-7-chloro-1,4-dihydroquinoline-3-carboxylate boron diacetate
(2.37 g, 0.006 moles) and 1-carboethoxypiperazine (3.78 g; 0.024 moles) were
suspended in 1-methyl-2-pyrrolidone (9.5 ml) and stirred at 30 °C for 9 hours. After
the reaction was completed, absolute ethanol (19 ml) was added to the reaction mix-
ture and it was stirred at room temperature for 2 hours. The obtained product was
suction-filtered, washed with ethanol and dried in vacuo at 80 °C. Thus 1-ethyl-6-
fluoro-4-oxo-7-(4-carboethoxy-1-piperazinyl)-1,4-dihydroquinoline-3-carboxylate
boron diacetate (2.7 g; 87%), m.p. 235 to 238 °C, was obtained.

Spectroscopic data:

'H NMR spectrum (CF,COOH, TMS) (recorded on a 60 MHz instrument):
Scus = 153 (t, J=THz, 3H), 8.y, = 1.97 (t, J=THz, 3H), 6, = 2.4 (s, 6H),
5 = 4.0 (m, 8H), 8y, = 4.53 (q, I=THz, 2H), 8, = 5.03 (q, J=7Hz,

CH2(piperazinyt)
2H), 8,4 = 7.7 (d, J=6Hz, 1H), 5, = 8.4 (d, J=12Hz, 1H), 5,,, = 9.6 ppm (s, 1H).

YF NMR spectrum (CF3COOH,'CFC13) (recorded on a 60 MHz instrument):
8= -114.0 ppm (dd, J=12Hz; 6Hz).

IR spectrum:
1700, 1635, 1490, 1375, 1285, 1240, 1060, 970 cm.

Example 3
1-cyclopropyl-6-fluoro-4-oxo-7-(1-piperazinyl)-1,4-dihydroquinoline-3-carboxylic acid

1-cyclopropyl-6-fluoro-4-oxo-7-(4-carboethoxy-1-piperazinyl)-1,4-dihydroquinoline-
3-carboxylate boron diacetate (10 g; 0.0188 mole) was suspended in 10% KOH
(187 ml) and heated at reflux temperature for 1.5 hours. Then the reaction mixture
was cooled to room temperature and the pH was adjusted to 7.2-7.4 with acetic acid.
The reaction mixture was stirred for another 30 minutes, the precipitate was suction-



filtered, washed with water and dried. Thus 1-cyclopropyl-6-fluoro-4-oxo-7-(1-
piperazinyl)-1,4-dihydroquinoline-3-carboxylic acid (5.95 g; 96%), m.p. 258 to 263 °C,
was obtained.

Example 4

1-cyclopropyl-6-fluoro-4-oxo-7-(1-piperazinyl)-1,4-dihydroquinoline-3-carboxylic acid
hydrochloride monohydrate

1-cyclopropyl-6-fluoro-4-oxo-7-(4-carboethoxy- 1-piperazinyl)-1,4-dihydroquinoline-
3-carboxylate boron diacetate (3 g; 0.0056 moles) was suspended in 10% KOH
(56 ml) and heated at reflux temperature for 1.5 hours. After the reaction was com-
pleted, concentrated HCI (8 ml) was added and it was heated at the temperature of
80 °C for 30 minutes. Then the reaction mixture was cooled to room temperature,
ethanol (14 ml) was added, it was stirred for another 30 minutes, the obtained
precipitate was suction-filtered, washed with water and dried to the constant weight.
Thus 1-cyclopropyl-6-fluoro-4-oxo-7-(1-piperazinyl)-1,4-dihydroquinoline-3-carbo-
xylic acid hydrochloride monohydrate (1.98 g; 92%), m.p. 282 to 288 °C, was ob-
tained.

Example 5
1-ethyl-6-fluoro-4-oxo-7-(1-piperazinyl)-1,4-dihydroquinoline-3-carboxylic acid

1-ethyl-6-fluoro-4-oxo-7-(4-carboethoxy-1-piperazinyl)-1,4-dihydroquinoline-3-carbo-
xylate boron diacetate (1.04 g; 0.002 mole) was suspended in 10% KOH (16 ml) and
ethanol (12 ml) and heated at the reflux temperature of the mixture for 11 hours.
Then the mixture was cooled to 15 °C, the pH was adjusted to 7.2-7.4 with 15% HCI
and it was stirred at this temperature for further 30 minutes. The precipitate ob-
tained was suction-filtered, washed with water and dried to a constant weight in a
vacuum drier at 100 °C. Thus 1-ethyl-6-fluoro-4-oxo-7-(1-piperazinyl)-1,4-dihydro-
quinoline-3-carboxylic acid (0.6 g; 93%), m.p. 218 to 221 °C, was obtained.
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CLAIMS

1. Process for preparing 1-substituted-6—ﬂuoro-4-oxo-7—(1-piperazinyl)-1,4-dihydro-
quinoline-3-carboxylic acid of the general formula II

o

Fﬁ]j{cooa il
(N Nl

HN_ Ry

wherein R, represents a lower alkyl, a lower cycloalkyl or 2,4-difluorophenyl,
or a pharmaceutically acceptable acid addition salt thereof such as hydrochloride or
lactate and hydrates thereof,

characterized in that a compound of the general formula I

wherein R, has the above meaning and R, represents a lower alkyl or an optionally
substituted phenyl, is subjected to an alkaline hydrolysis and, optionally, the obtained
compound of the general formula II is converted into a pharmaceutically acceptable
acid addition salt thereof such as hydrochloride or lactate and hydrates thereof.

2. 1—substituted-6-ﬂuoro-4-oxo-7-(4-substituted-l-piperazinyl)-1,4-dihydroquinoline-
3-carboxylate boron diacetate of the general formula [



wherein R, represents a lower alkyl, a lower cycloalkyl or 2,4-difluorophenyl and R,
represents a lower alkyl or an optionally substituted phenyl.

3. Process for preparing 1-substituted-6-fluoro-4-oxo-7-(4-substituted-1-piperazinyl)-
1,4-dihydroquinoline-3-carboxylate boron diacetate of the general formula I

AcO
\B/OAc
. O," N\

niﬁff N

wherein R, represents a lower alkyl, a lower cycloalkyl or 2,4-difluorophenyl and R,
represents a lower alkyl or an optionally substituted phenyl, characterized in that in

1-substituted-6-fluoro-7-halo-4-oxo-1,4-dihydroquinoline-3-carboxylate boron di-
acetate of the general formula III

AcO 0
C\ Ac

/

)
Beos !
X N !

R,

wherein X represents F or Cl, whereas R, has the above meaning,
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a nucleophilic substitution of the halo atom in 7-position is carried out with
1-substituted piperazine of the formula

H
(J
COOR,y
wherein R, has the above meaning.

4. Process according to claim 1, characterized in that it is carried out in an aqueous or
ethanolic/aqueous medijum.

5. Process according to claim 1, characterized in that it is carried out at a tempera-
ture from 50 °C to the reflux temperature of the reaction mixture.

6. Process according to claim 3, characterized in that it is carried out In an organic
solvent such as pyridine, dimethylsulfoxide, dimethylformamide, 1-methyl-2-pyrro-
lidone, preferably in 1-methyl-2-pyrrolidone.

7. Process according to claim 3, characterized in that it is carried out at temperatures
from 0 °C to 40 °C, preferably from 20 °C to 30 °C.



LV 10863
12

ABSTRACT

Disclosed is a process for preparing 1-substituted-6-fluoro-4-oxo-7-(1-piperazinyl)-
1,4-dihydroquinoline-3-carboxylic acid of the formula II

0

FmCOOH ;
N Nl

HN_ R,

wherein R, represents a lower alkyl, a lower cycloalkyl or 2,4-diﬂuoropheﬁyl,
wherein 1-substituted-6-fluoro-4-oxo-7-(4-substituted-1-piperazinyl)-1,4-dihydro-
quinoline-3-carboxylate boron diacetate of the formula I

0
Ac N /OAC
SN

0 O

F (_Co . I
o

\ Ry
COOR,.

wherein R, represents a lower alkyl or an optionally substituted phenyl, is subjected
to an alkaline hydrolysis. Compounds of the formula II are used in medicine for the
treatment of inflammatory diseases.

The compound of the formula I is novel. It is obtained by a nucleophilic substitution
of the halo atom in 7-position in the compound of the formula III

AcO
c N /OAC
K

i -
-
o’

X N~
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with 1-substituted piperazine of the formula

1o)

COORs
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