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formula R-A-X in which X is OH, SH, halogen, OR™ or SR™ in
which R™ is methyl, ethyl, phenyl, carbomethoxy, car-
boethoxy, and from a piperazino derivative of formula

The R' group can also be introduced on termination of
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PHARMACOLOGICALLY ACTIVE PIPERAZINO DERIVATIVES AND THE PROCESS
FOR THELK PREPARATION

This invention relates to a new class of pharmacologically active

piperazino derivatives, and the process for their preparation.

More precisely, the invention relates to & new class of piperazino
derivatives possessing inhibiting activity towards carbonic anhydrase.
Carbonic anhydrase is known to be one of the most wldespread enzymes
in human tissues, and plays a determining role in many physiological

and pathological processes.

Consequently its inhibition can be a factor in the solution of

therapeutical problems of considerable importance.

The new compounds according to the present invention ar=s those of

general formula:
j=X8

R-A-N N-R* )
(1)

in which R is a phenyl radical containing at least one sulphonamido
group and possibly various substituents chosen from the group consi-

sting of halogen, C --C4 alkyl, CI—CA alkoxy; or a nitrogenated

1
heterocyclic ring containing as substituent at least one amino, amiao

or sulphonamido group;
A 18 CU, CH,, 50,;
K' is H, alkyl, alkenyl, alkyl-aryl, alkyl-cycloalkyl, alkyl-acyl,
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alkyl-carboxyalkoxy, alkyl-carboxyaminc, alkenyl-aryl, alkenyl-
cycloalkyl, alkenyl-acyl, alkenyl-carboxyalkoxy, alkenyl-carboxyamino,
acyl, aryl; }

R" 48 H or together with R' and with the nitrogen atom to which this
latter is bonded forms & heterocyclic ring, provided that when R is

& substituted phenyl radical and A is CO, R' is other than H, C.-C

1 74
alkyl, benzyl,

Preferred meanings of the indicated radicals are as follows:

R 1is 2-methoxy~5-sulphamoyl~phenyl, 2-sulphamoyl-imidazyl, 2-amino

or 2-acetamido-1,3,4-thisdiazole;

K' is H, linear or branched Cl-C6 a]kyl, linear or branched C14C6
alkenyl, alkyl-phenyl or alkenyl-phenyl in which the phenyl group is
either simple or substituted with haloggns, trihalomethyls, Cl_c6
alkyls, Cl-—C6 alkoxys, lecé alkylethers, sulphonamido groups; CZ_Cé
aliphatic acyl; alkyl-acyl radical in which the acyl is C,-C_ aliphatic,

176

aromatic or nitrogenated hetérécyclic; c alkyl-carboxyalkoxy;

-C
376
alkyl-carboxyamino in which the alkyl is Cl~-C3 &nd the amine is mono

or disubstituted with linear or branched Cl—-C6 alkyl radicals;

R" is H or together with R' forms & 5 or 6 term ring condensed with
the piperazine, but again taking into account said limitation that
when R 18 a substituted phenyl radical and A is CO, R' is other than

H, CI_CA alkyl, benzyl,

The new products according to the present invention are prepared

essentially in accordance with the following reaction:

R" RII

R-A-X + H-I N-R' —» R-A-N N-R*' 4+ HX (11)

\_/

where R, R', R" are as heretofore defined,
X is Od, SH, Cl, Br, I, OR"", SR"" in which R"" is methyl, ethyl,
phenyl, carbomethexy, carboethoxy, in the presence of a base or a

condensing agent.
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The k' substituents can be introduced to the piperazino nitrogen
either before or after reaction (II) is effected, using known methods
comprising reacting the piperazino nitrogen bonded to the hydrogen

with the required compound containing a reactive group.

Preferably, when the R' substituents are introduced to the piperazino
ring as the final stage of the process, reaction (11) is effected
beforehand using benzyl-piperazine

R—A—X HN N-CH C_H_ =P R-A-N N-CH C_H
! 2765 \ AT S

The benzyl derivative thus obtained is debenzylated by catalytic
hydrogenation with Pd on C, and the compound obtained .

/ N\

R-A-N NH

is reacted with a suitable compound YR', in which Y is a reactive
group, preferably halogen.

It is in any case apparent that instead of the benzyl group, use can
be made of any other suitable protective group of one of the piperazino

nitrogens, which can be eliminated when reaction (11) is terminated.

The R'-R" cyclisation can also be effected before or after effecting
reaction (II).

Reaction (11) is preferably effected by reacting, with the compound
R-A-OH and PCl3 or POCl5 in ; basic medium, the piperazino derivative
containing the group R' or with one of the nitrogens suitably
protected.

The amine:R-A—OH:PC13 ratio is generally stoichiometric, or has a
slight deficiency (10-20%) of the compound R-A-OH relative to the
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The basic medium is preferably pyridine, or any organic basic solvent
able to block the HCl which forms during the reaction. The reaction
takes place under hot conditions, preferably at the mixture reflux

temperature.
The product obtained is separated and purified by normal methods.

In particular, it is purified by repeated crystallisations either as
such or in the form of the hydrochleride. The compounds in which

A is CH2 can be prepared by reducing the corresponding compounds in
which A is CO, obtained by process (1I).

Some practical examples are described hereinafger in order to better
clarify the process according to the present invention and make it
more easily reproducible, but these are to be considered as purely
illustrative and in no case limitative of the process according to

the present invention.

EXAMPLE 1

Preparation of the compound of formula

SO_NH
2 2

(RV 12343)

C_H
OCH
3 25

A solution of N(2-methyl-l-butyl)piperazine in pyridine with an
amine:pyridine weight ratio of 1:10 was fed into a suitable reactor,
and a cold solution of PCl3 in pyridine in & weight ratio of 1:10
was dripped in. The mixture was kept under agitation for one hour
at ambient temperature, after which 2~-methoxy-5-sulphamoyl-benzoic

acid was added, and the mixture heated hnder reflux for 4 hours.
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Amine:PCl3:acid wolar ratio = 3:1:2.5
The cooled reaction mixture was evaporated under vacuum, taken up in
dilute 102 sodium hydroxide solution, washed with ether, acidified

with acetic scid and filtered over carbon.

The clear solution was alkalised with concentrated ammonia under

agitation.

The precipitate was filtered off after some hours and washed with
water,

The product RV 12343 in the form of the hydrochloride was purified by

repeated crystallisations from n.butanol. Yield 65% with respect to
the acid.

McP. - 184""186.C N.C.

Percentage analysis: C,.H,.N.O,S.HCl; MW 405.93

177277374
calculated C 50.30 H 6.95 N 10.35
found 50.24 7.11 10.25

EXAMPLE 2 \

Preparation of the compound of formula

SO,’NH2

(RV 12342)
CO-N N-CH_-CH=CH
2 2

OCH

A solution of N-allyl-piperazine in pyridine with an amine:solvent
weight ratio of 1:15 was fed into the reactor, and a cold solution
of PCl, in pyridine in a weight ratio of 1:10 was dripped in. The
mixture was kept under agitation for one hour at ambient temperature,

after vhich 2-methoxy-5-sulphamoyl-benzoic acid was added, and the
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mixture heated under reflux for 4 hours.

Amine:PCl3:acid molar ratio = 3:1:3

The cooled reaction mixture was evaporated to dryness under vacuum,
taken up in dilute 20 sodium hydroxide solution, washed with chloro-

form, acidified with acetic acid and filtered over carbon.

The clear solution was alkalised with 1IN NaOH and left for some hours

under agitation.

The precipitate was then filtered off, washed with water and recrys-
tallised from ethyl acetate. Yield 35%.

The pure product had the following characteristics: -
M.P. = 104°-105°C n.c.

Percentage analysis: C,_H, ,N,0,S; =MW 339.41

157217374
calculated ‘ C 53,08 . H 6.23 N 12.38
found 53.09 6.30 12.10

EXAMPLE 3

Preparation of the compound of formula

SO_NH
2 2

(RV 12325)
Co-

OCH L\\\//,N
3

A solution of diazobicyclononane in pyridine with an amine:solvent
weight ratio of 1:10 was fed into the reactor, and a cold solution

of PCl3 in pyfidine in a weight ratio of 1:10 was dripped in.

The mixture was kept under agitation for one hour at ambient tempera-

ture, after which 2-methoxy-5-sulphamoyl-benzoic acid was sadded,
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and the mixture heated under reflux for 4 hours. Amine:PClB:acid
ratio = 3:1:3,

The reaction mixture was evaporated to dryness under vacuum, taken
up in dilute sodium hydroxide solution, washed with ether, acidified
with acetic acid and filtered over carbon.

The clear solution was alkalised with concentrated NHAOH under
agitation. The product does not precipitate, and it is therefore

extracted with chloroform, washed with water, the organic phase
evaporated to dryness, and crystallised from isopropyl alcohol.
Yield 68Z.

M. P = 123°-125°C

Percentage analysis: C. . H__.NK_0,S; MW 339.42

15721 374
. calculated C 53.08 H 6.24 N 12.38
found 53.30 6.50 12.10

EXAMPLE 4

Preparation of the compound of formuls

SO_NH
2

. 5 )
CO-N v—CH
\_/ ° 0
OCH
3

A solution of piperonylpiperazine in pyridine with an amine:solvent
weight ratio of 1:12 was fed into the reactor, and a cold solution

of PCl3 in pyridine in a weight ratio of 1:10 was dripped in.

The mixture was kept under agitation for one hour at ambient tempera-
ture, after which 2-methoxy-5-sulphamoyl-benzoic acid was added and
the mixture heated under reflux for 4 hours. Amine:PCl3:acid ratio

= 3:1:2.7
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The reaction mixture was evaporated to dryness under vacuum, taken
up in dilute sodium hydroxide solution, washed with CCIA, acidified
with dilute hydrochloric acid and filtered over carbon. The clear

solution was alkalised with concentrated NHAOH under agitation.

The precipitate was filtered off, washed with water and recrystallised
from ethyl alcohol. Yield 40%,

M.P, = 185°-186°C.

Percentage analysis: C, H..N.0.S; MW 433,48

207237376
calculated C 55.42 H 5.35 N 9.69
found 55.37 5.55 9.59
EXAMPLE 5

Preparation of the compound of formula
SO_NH
2 2

(RV 12344)

/ N\

CO-N N—CH2

OCH
3

A solution of l-cyclohexyl-methyl-piperazine in pyridine with an
amine:solvent weight ratio of 1:10 was fed into the reactor, and &

cold solution of PCl3 in pyridine in a weight ratio of 1:10 was dripped
in.

The mixture was kept under agitation for one hour at ambient tempe-
rature, after which 2-methoxy-5-sulphamoyl-benzoic acid was added and
the mixture heated under reflux for 4 hours. Amine:PCl3:ac1d ratio

= 3:1:2.5

The reaction mixture was evaporated to dryness under vacuum, taken
up in dilute sodium hydroxide solution, washed with ether, acidified

with acetic acid and filtered over carbon.
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The clear solution was alkalised with concentrated Nazco3 under
agitation. The slightly tacky precipizate was filtered off, washed
vith water, dissolved in acidified water and reprecipitated with

dilute ammonia. Yield 40%.
Hcpa - 110."'1 12'C.

Percentage analysis: C19H29N30 S; MW 395.52

4

calculated ' C 57.70 H 7.39 N 10,62
found 57.55 1.37 10,39
EXAMPLE 6
Preparation of the compound of formula

SO,_NH

2 2
(RV 12346)
=N - ocC
CO~-N N CH2 1’5
OCH
3

A solution of 4-methoxy-benzylpiperazine in pyridine with an amine:
solvent weight ratio of 1:l5was fed into the reactor, and a cold

solution of PC13 in pyridine in a weight ratio of 1:10 was dripped

in.

The mixture was kept under agitation for 2 hours at ambient tempera-
ture, after which 2-methoxy-5~sulphamoyl-benzoic acid was sdded and

the mixture heated under reflux for 3 hours. Amine:PClazzcid ratio

= 3:1:3

The reaction mixture was evaporated to dryness under vacuum, taken
up in dilute sodium hydroxideksolution. vashed with chloroform,
acidified with acetic acid and filtered over carbon. The clear
solution was alkalised with concentrated NHAOH under agitation. The
precipitate was filtered off and washed with water. The acid-base
treatment wvas repeated and the solid obtained was crystallised from
isopropanol. Yield 65X.
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M.P, = 160°~162°C

Percentage analysis: C__H _N.O.S; MW 419.49

20°25-375
calculated C 57.26 H 6.00 N 10.02
found 57.34 6.15 9.91

EXAMPLE 7

Preparation of the compound of formula

so2NH2
//———w\ (RV 12347)
0-N N-—CH2
ocyd3 oCH 3

A solution of 3-methoxy-benzyl-piperazine in pyridine with an
amine:solvent welght ratio of 1:10 was fed into the reactor, and a
cold solution of PCl_ in pyridine in a weight ratio of 1:10 was

3
dripped in.

The mixture was kept under agitation for 1.5 hours at ambient tempera-

ture, after which 2-methoxy-5-sulphamoyl-benzoic acid was added and
the mixture heated under reflux for 4 hours. Amine:PCl3:acid ratio
= 3:1:3

The reaction mixture was evaporated to dryness under vacuum, taken
up in dilute sodium hydroxide solution, washed with CHZCIZ, acidified
with acetic acid and filtered over carbon.

The clear solution was alkalised with IN KOH under agitation. The
precipitate was filtered off, washed with water and recrystallised
from isopropyl alcohol. Yield 67X,

M.P. = 178°-179°C

Percentage analysis: czoazsnsoss; MW 419.49
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calculated C 57.26 H 6.00 N 10.02
found 57.43 6.09 10.20
EXAMPLE 8

Preparation of the compound of formula
N
502 H2

(RV 12350)
/]

CO-N ~CH_~CO-N
\__/ AN

OCH3
A solution of pyrrolidino-carbonyl-N-methyl-piperazine in pyridine
with an amine:solvent weight ratio of 1:10 was fed into the reactor,

and a cold solution of PCl, in pyridine in a weight ratio of 1:10

was dripped in.

The mixture was kept under agitation for one hour at ambient tempera-

ture, after which 2-methoxy-5-sulphamoyl-benzoic acid was added and

the mixture heated under reflux for 5 hours. Amine:PC13:acid ratio
= 3:1:3,5

The reaction mixture was evaporated to dryness under vacuum, taken

up in dilute sodium hydroxide solution, washed with ether, acidified
with acetic acid and filtered over carbon. The clear solution was
alkalised with concentrated NHAOH under agitation. The tacky preci-
pitate was extracted with ethyl acetate, washed with water and evapo-
rated to dryness. The residue was taken up in slightly alkaline water
and solidified under agitation. It was filtered off and crystallised

from aqueous ethyl alcohol. Yield 60X. M.P. = 205°-206°C.
Percentage analysis: C18B26N4055.iH20; MW 419.50
calculated C 51.83 H 6.49 N 13.30

found 51.70 6.38 13.15

EXAMPLE 9
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Preparation of the compound of formula
SO N
2 H2
(RV 12349)
CO-N N-—COCH3

0OCH
3

Benzyl-piperazine, PCI3 and 2-methoxy-5-sulphamoyl~benzoic acid were
reacted in a reactor in accordance with the method described in Example
1. The product of formula

NH
SO2 >

-CH -C_H
CO-N N CH:2 65

OCH
3

wvas separated, and debenzylated by catalytic vreduction with 5% Pd
on C in ethyl alcohol.

The 2-wethoxy-5-sulphamoyl-benzoylpiperazine obtained in this manner
was reacted with acetyl chloride in a molar ratio of 1:1, in benzene .
in the presence of pyridine, was filtered off, washed and crystallised
from & mixture of methanol and ethyl acetate. Yield 70%.

M.P. = 208°-210°C.

Percentage analysis: 614H19N3OSS.§H20; MW 350.38
calculated C 47.96 H 5.71 N 11.90
found 48.17 5.72 11.76
EXAMPLE 10

Preparation of the compound of formula
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SO,_NH

_ _CH — (RV 12351
CO-N N CH2 cooc2H5 )

oCH

A solution of ethoxycarbonyl-methyl-piperazine in pyridine with an
amine:solvent weight ratio of 1:10 was fed into the reactor, and a

cold solution of PCl3 in pyridine in a weight ratio of 1:10 was
dripped in.

The mixture was kept under agitation for one hour at ambient tempera-
ture, after which 2-methoxy-5-sulphamoyl-benzoic acid was added and

the mixture heated under reflux for 3 hours. Amine:PClszacid ratio
= 3:1:3.

The reaction mixture was evaporated to dryness under vacuum, taken

up in dilute sodium hydroxide solution, washed with ether, acidified

with acetic acid and filtered over carbon.
The clear solution was alkalised with concentrated NH40H under agi-

tation. The tacky precipitate was extracted with ethyl acetate,

precipitated with alcoholic HCl, filtered off and crystallised from
ethanol. Yield 40%. '

M.P. = 225°C (hydrochloride)

Percentage analysis: C,_H, _N,O0_S.HCl; Mw 421,90

16 237376
calculated C 45.55 H 5.73 N 9.95
found ' 45.39 5.63 9,77
EXAMPLE 11

Preparation of the compound of formula
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SO_NH
2

CO-N N-CH_~CH=CH (RV 12352)

OCH
3

A solution of cinnamyl-piperazine in pyridine with an amine:solvent
weight ratio of 1:12 was fed into the reactor, and a cold solution

of PCl3 in pyridine in & weight ratio of 1:10 was dripped in..

The wmixture was kept under agitation for 2 hours at ambient tempera-
ture, after which 2-methoxy-5-sulphamoyl-benzoic acid was added and
the mixture heated under reflux for 4 hours. Amine:PC13:acid ratio
= 3:1:2,5

The reaction mixture was evaporated to dryness under vacuum, taken
up in dilute sodium hydroxide solution, washed with ether, acidified

with acetic acid and filtered over carbon.
The clear solution was alkalised with concentrated NaOH under agita-
tion. The precipitate was filtered off, washed with water and re-

crystallised from isopropyl alcohol. Yield 60%Z. M.P. = 110°C.

Percentage analysis: C_ H, K. O S.iHZO; MW 424.5

217257374 .
calculated C 59,42 H 6.17 K 9.89
found 59.33 6.24 9.81
EXAMPLE 12

Preparation of the compound of formula

SO _NH
2 2
S\ (RV 12353)
CO-N N-CH-C _H
G
\—/ ¢Cc=n
OCH 65
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A solution of benzhydryl-piperazine in pyridine with an amine:solvent

weight ratio of 1:10 was fed into the reactof, and a cold solution

of PC13 in pyridine in a weight ratio of 1:10 was dripped in.

The mixture was kept under agitation for one hour at ambient tempera-

_ture, after which 2-methoxy-5-sulphamoyl-benzoic acid was added and

the mixture heated under reflux for 4 hours. Amine:PCl.:acid ratio
= 3:1:3.

up in dilute sodium hydroxide solution, washed with CCl

3

_-The reaction mixture was evaporated to dryness under vacuum, taken

4 acidified

with acetic acid and filtered over carbon.

The clear solution was alkalised with concentrated NH,OH under agita-

tion.

4
The precipitate was filtered off, washed with water and re-

crystallised from ethanol. Yield 61%.

MnPc - 255"’257.C.

Percentage analysis: C25§27N3048; MW 465.58

calculated C 64.49 H 5.84 N 9.02
found 64.29 5.91 8.89
EXAMPLE 13

Preparation of the compound of formula

SO_NH
2 2

CO-N/ \N</ \> {RV 12354)
__/ \—
1

OCH
3

A solution of N(3Cl-phenyl)piperazine in pyridine with an smine:solvent

PCl

3

 weight ratio of 1:10 was fed into the reactor, and a cold solution of

in pyridine in a weight ratio of 1:10 was dripped in.
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The mixture was kept under azitation for 2 hours at smbient tempera=-
ture, after whiech 2-methoxy-5-sulphamoyl-henzoic acid was added end
the mixture heated under reflux for 2 hours, AmingxP613:aeid ratio
= 3:1:2.7

The reaction mixture was evaporsted to dryness under vacuum, taken .
up in dilute sodium hydroxide solution, weshed with ether, acidified
wvith acetic acid and filtered over carbon,

The cleay sclution was slkslised with concentrated NHAOH under agita~
tion. ‘The precipitate was filtered off and wvashed with water. The
acid-base treatment was repeated, and the solid obtained was crystal~-
lised from aqueous methanol. Yield 60X,

M.P, = 105°~-107°C.

Percentage analysis: C, _H,  CIN.O S.QHZO; MW 418,89

18720777374
calculated C 51.61 H 5.0 N 10,03
found 51.48 4,92 9,95
EXAYPLE 14

Preparation of the compound of formula

SO_NH
2 2

(RV 12355)

CO-N N F

__/

OCH
3

A solution of N(4fluoro-phenyl)-piperazine in pyridine with an
aminessolvent weight ratio of 1:12 was fed into the reactor, and a

cold solution of PCl3 in pyridine in a weight ratio of 1:10 was dripped

© in.

The mixture was kept under agitation for one hour at ambient tempera-

ture, after which 2-methoxy-5-sulphamoyl-benzoic acid was added and
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the mixture heated under reflux for 3 hours. . Anlnel?Cl,:acld tatio
» 3118

the reaction mixture vas evaporated to dryness under vacuum, taken
up in diluts sodiuw hydroxide solution, washed with sther, acidified

- with acetic acid and filtered over ciarbon,

The clear solution vas alkalised with concentrated NH‘OH vnder agita-
tion. The precipitate was filtered off, washed with vater and re-
crystallised froz ethanol., Yield 30%.

M.Ps = 195°=197°C

Percentage analysis: CIBHZOrN3°6 MW 393,44
cslculated € 54,95 H 5,12 N 10.68
found . 54,89 : 5-15 10.59%
LXAMPLE 15
Preparation of the compound of formula

SOZNH2

. (RV 12356)
Co-N .  N-
OCH3 "FB

A solution of N(3-trifluoromethyl-phenyl)piperazine in pyridine
wvith an amine:solvent weight ratio of 1:10 was fed into the reactor,
and s solution of PCl_ in pyridine in a weight ratio of 1:10 was

3
dripped in.

The mixture was kept under agitation for 1.5 hours at ambient tempe-
rature, after vhich 2-methoxy-5-sulphamoyl-benzoic acid was added
and the mixture heated under reflux for 4 hours. Amine:PClj:acid
ratio = 3:1:2.5 )
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The reaction mixture was evaporated to dryness under vacuum, taken
up in dilute sodium hydroxide solution, washed with CHCI3, acidified

with acetic acid snd filtered over carbon,.

The clear éolutibnvwas ;lkaliaed with concentrated NaOH under agita-
tion. The precipitate was filtered off, vashed with water and recrys—
tallised from ethanol. Yield 32%. -

M.P. = 125°-127°C

0,S. iu 0; MW 452,45

Percentage analysis: 19 20 3N3 4
calculated C 50.43 H 4,68 N 9.27
found 50.60 4.75 9.13

EXAMPLE 16

Preparation of the compound of formula

SO_NH
2 2

/ N\

CO-N N-CH- F
(RV 12357)

OCH

A solution of bis(4F-phenyl)-methyl-piperazine in pyridine with an
amine:solvent weight ratio of 1:10 was fed into the teé;tor, and a
cold solution of PC13_;n pyridine in a weight ratio of 1:10 was
dripped in,

The mixture was kept under agitation for 2 hours at ambient tempera-
ture, after which 2-methoxy-5-sulphawoyl-benzoic acid was added, and
the mixture heated under reflux for 4 hours. _Amine:PClsxaéid ratio
= 3:1:3
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The reaction mixture was evaporated to dryness under vacuum, taken
up in dilute sodium hydroxide solution, washed with ether, scidified
with acetic acid and filtered over carbon.

The clear solution was alkalised with concentrated NHAOH under agita-

_tion. The precipitate wag filtered off, wvashed with water and re-

crystallised from n.butanol. Yield 56%.
HOPI = 238.'240.C

Percentage analysis: 025H F.N.O S} MW 501.56

25234
calculated . C 59.86 H 5.02 K 8.37
found 59.68 5.10 8.22
EXAMPLE 17

Preparation of the compound of formula

SO,_NH
2 2

(RV 12358)
CO-N N—CHZ-CO-—NH-CH—CH3

CH
OCH 3
3

N

A solution of isopropyl-smino-carbonyl-methyl-piperazine in pyridine
with an amine:solvent weight ratio of 1:10 was fed into the reactor,
and a cold solution of PCl_ in pyridine in a weight ratio of 1:10

3
wvas dripped in.

Tne mixture was kept under sagitation for one hour at ambient tempera-
ture, after which 2-methoxy-5-sulphamoyl-benzoic acid was added and
the mixture heated under reflux for 2 hours. Amine:PClazacid ratio

= 3:1:2.5

The reaction mixture was evaporated to dryness under vacuum, taken
up in dilute sodium hydroxide solution,‘washed with ether, sacidified
with acetic acid and filtered over carbon.
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The clear solution was alkalised with concentrated NH,OH under agita-

4
tion. The precipitate was filtered off, washed with water and re-

crystallised frowm ethanol. Yield 4BZ. .
M.P, = 228°-230°C

Percentage analysis: C.. H N, O_S¥ MW 398.48

177267475 o
calculated C 51.24 H 6.57 N 14,06
found 50.99 6.61 13.94

EXAMPLE 18

Preparation of the compound of formula
- -CH -C H . RV 12361
l__-—[-con N-CH,~C H -« )
HN\fN
O_NH

2 2

A solution of benzyl-piperazine in pyridine with an amine:solvent
weight ratio of 1:15 was fed into the.:eaétor, and a cold solution of
PCl3 in pyridine in 2 weight ratio of 1:10 was,dripped in.

The mixture was kept under agitation for one hour at ambient tempera-
ture, after which 2-sulphamoyl~b~imidazole carboxylic acid was added
and the mixture heated under reflux for 3 hours. Amine:PCI3:acid
ratio = 3:1:3. - ot

The reaction mixture was evaporated to dryness under vacuum, taken
up in dilute sodium hydroxidg solution, washed with ether, acidified
with acetic acid and filtered over carbon.

The clear solution was alkalised with concentrated NHAOH under agita-

tion. The precipitate was filtered off, washed with water and re-
crystallised from n.butanol. Yield 30%. .
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H.P. - 22‘0'-225.(:

Percentage analysis: 15 19 5035. MW 349.40 .
calculated C 51.56 H 5.48 N 20.04
found 51.39 5.41 19,87

EXAMPLE 19

Preparation of the compound of formula

NnWalles
CH3CO-NH S S05,-N -CHo- 0
\\___J/ (RV 12363)

. 2~acetamido~1,3,4~-thiadiazole 5-sulphochloride and piperonyl-

piperazine in gtoichiometric ratio were fed in CHCl, solution into

3
the reactor,

The mixture was kept under sgitation for 4-5 hours, cooling it with
ice, after which it was evaporated to dryness under vacuum and the
residue was taken up in dilute sodium hydroxide solution, washed with
ether, acidified with acetic acld and filtered over carbom.

The clear golution was alkalised with concentrated NH40H under agita-
tion. The precipitate was filtered off, washed with water and re-

crystallised from ethanol, Yieid 70%.

M.P, = 238°-240°C

Percentage analysis: 16H19N50582 iH 0; MW 434.5

calculated C 44,22 H 4.64 N 16.12
found 44,02 4.57 16.07
EXAMPLE 20 )

Preparation -of the compound of formula
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Hzﬁfl\ S S0~ N M- CHZ—[::::::[::Z:>

The compound obtained in Example 19 was hydrolysed in ethanol con%ai~

(RV 12365)

ning HCl in a weight ratio of 20:3 by heating to a temperature of

between 50° and 80°C for some hours.

The product obtained was isolated from the reaction mixture as des-
cribed in the preceding examples, and recrystsllised from ethanol.
Yield 93%. '

M.P. = 205°-208°C

Percentage aﬁélysis:, c 5 iH 0; Mw 392.45

14817 504 2° A
calculated . C 42.84 H 4.62 N 17.84
found 42.86 4,54 17.67
EXAMPLE 21

Preparation of the compound of formula

8, 2NH2 '

. , - (RV 12366)
/ \ .

CO-N. N-CH 5 OoNHs.

_/

OCHg

The N(Z—methoxy—S-Bulphamoyi)benzoyl—piperazine obtained as described
in Example 9 was reacted with 4-sulphamido-benzyl chloride in a
1.1 N aqueous NaOH solution, ’

The mixture was kept under agitation for 3 hours at a temperature
of 80°-100°C.
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Un cooling the agueous solution, the desired compound precipitated
and wae purified by crystallisation from methanol, Yield 69%.

M.P. =182°-184°C

Percentage analysis: C19H24N40652; MW 468,55

calculated C 48.70 H 5.15 N 11.95
found 48.56 5.18 11.79
EXAMPLE 22
Preparation of the compound of formula

OoNHp

I\ CH3 (RV 12367)
CO-N N-CHy— OCH, ;
03 OCHg

The N-{2-methoxy-5-sulphamoyl)benzoyl-piperazine obtained as described
in Example 9 was reacted under reflux for some hours with 3,4,5-
trimethoxy-benzylchloride in stoichiometric ratio in a 1:1 chloroform:
ethanol mixture in the presence of pyridine.

The reaction mixture was evaporated under.vacuum. taken up in dilute
sodium hydroxide solution, washed with chloroform, acidified with

acetic acid and filtered over carbon.

The clear solution was alkalised with concentrated KOH under agita-

tion. The precipitate was filtered off, washed with water and purified

with silica gel. Yield 45X.

1

M.P. = 176°-178°C (hydrochloride)

Percentage analysis: C22H29N307S; MH 479.53

calculated C 55.10 H 6.09 N 8.76
found . 55.21 6.12 8.61
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EXAMPLE 23

Preparation of the compound of formula

SO,NH,,
N\
0-N N-CH,
s
OCHg CHy

0171636

(RV 12368)

The N{2-methoxy-5-sulphamoyl)benzoyl-piperazine obtained as described

in Example 9 was reacted with 3-methyl-benzylchloride in stoichio-

metric ratio in an aquecus dilute NiOH solution.

Tne mixture was heated to 2 temperature of 50°C for 2 hours.

The desired product precipitated on cooling, and was recrystallised

fror isopropyl alcohol. Yield 507.

%.P. = 180°-181°C

Percentage analysis: C20H25N3048; MW 403,50
calculated C 59.53 H 6.24
found 5¢ 30 6.02
EXAMPLE 24
Preparation of the compound of ormula

SOZNHZ

CO-N I -CHZ-
OCHg

N 10.41
10.20

(RV 12369)

The N—(Z-ﬁethoxy—S-sulphamyl)benzoyl-piperazine obtained as described

in Example 9 was reacted iith 3F-benzylchloride in stoichiometric

ratio in an aqueous alka}.ne solution at a temperature of 80°-100°C
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- for 2 hours.

-

The desired product precipitated on cooling, and was rqcrystalliﬁbd

from isopropyl alcohol. Yield 35%.

H.PI - 175.-176.0

Percentage analysis: CIQHZZN 0,8; MW 407,46

374
calculated C 56.00 H 5.44 N 10.31
found -55.83 5.41 10.55
EXAMPLE 25

Preparation of the compound of formula
SO2NH2
“(RV 12359)

CH 2—N N—CH2—C6H5

: 0C
¢ H3

Benzyl-piperazine and 2-methoxy-5-sulphamoyl-methylenechloride in

stoichiometric ratio were fed in chloroform solution into a reactor.
The mixture was kept under reflux for 4 hours.

When the reaction terminated, the mixture was poured into ice and
acidified with HCl.

The precipitated hydrochloride was purified by crystallisation from
ethanol. It was dissolved in water and precipitated with ammonia. It
was filtered off, washed with water and crystalliged from ethanol.
Yield 47%.

H.P. - 160.—164.(:

Percentage analysis: 019H25H303S; MW 375.48
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calculated C ©0.77 H 6.71 N 11.19
found 60.60 6.65 11.04
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PATENT CLAIMS

1. Piperazino derivatives of formula
R"
R-A-N N-R' (D
\/
in which:

R is a phenyi radical containing at least one sulphonamido group and
possibly other substituents chosen from the group consisting of
halogen, Cl—C4 alkyl, and Cl-ch alkoxy; or a nitrogenated heterocyclic
ring containing as substituent at least one amino, amido or sulphon-
amido group;

A is CO, CBZ, 802;

R' is H, alkyl, alkenyl, alkyl-aryl, alkyl-cycloalkyl, alkyl-acyl,
alkyl-carboxyalkoxy, alkyl-carboxyamino, alkenyl-aryl, alkenyl-
cycloalkyl, alkenyl-acyl, alkenyl-carboxyalkoxy, alkenyl-carboxyamino,
acyl, aryl;

R" is H or together with R' and with the nitrogen atom to which this
latter is bonded forms a heterocyclic ring, provided that when R is

a substituted phenyl radical and A is CO, R' is other than H, C,-C

174
alkyl, or benzyl.

2, Piperazino derivatives as claiwed in claim 1, wherein
K is 2-methoxy-5-sulphamoyl-phenyl, 2-sulphamoyl-imidazyl, 2-amino
or 2-acetamido-1,3,4~thiadiazole;

KR! is H, linear or branched C1-06 alkyl, linear or branched Cl—C6

alkenyl, alkyl-phenyl or alkenyl-phenyl in which the phenyl group is

either simple or substituted with halogens, trihalomethyls, 01—86
alkyls, Cl-cﬁ alkoxys, Cl—CG_alkylethers, sulphonamido groups; C2—06

aliphatic acyl; alkylacyl radical iu which the acyl is Cl—C6 aliphatic,
aromatic or nitrogenated heterocyclic; C3-C6 alkylcarboxyalkoxy,
alkyl-carboxyamino in which the alkyl is Cl-C3 and the amine is mono

or disubstituted with linear or branqheq Cl—C6 alkyl radicals;

R" is H or together with R' forms a 5 or 6 term ring condensed with

the piperazine, provided that when R is a substituted phenyl radical
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and A ie CO, E' is other than H, CI-C4 alkyl, or benzyl.

3, A process for preparing piperazino derivatives of formula
Rh -
R-A-N N-R' (1)

N

in which A, R, R', R" are as defined in claim 1, characterised by
effecting the following reaction

" "

R-A-X + H- N-R"! = R-A- N-R™ 4+ HX (II)

in which X is OH, SH, Cl1, Br, I, OR"™, SR" in which R"" is mqthyl,'
ethyl, phenyl, carbomethoxy, carboethoxy; AR, R, R" are as defined

defined in claim 1, R"' is R' or. a protective group at the nitrogen,
in the presence of a base or condensiﬁg agent, and the product obtained
can be subjected to elimination of the protective group at the nitrogen
and to introduction of a R' radical as defined in claim 1, or, when
A is CO, can be subjected to reduction in order to obtain compounds

in which A is CHZ'

~

4, A process as claimed in claip 3, wherein the compound of
formula R-A-OH is reacted with the piperazino derivative in the
presence of PCl_, or POCl, in & basic solvent, and the product obtained

3 5
is isolated by conventional methods.

3. A process as claimed in claim 4, wherein the reaction is

conducted with an amine:PClB:acid ratio of 3:1:2,5-3, in pyridine.

6. ‘A process as claimed in claim 3, wherein R"' is benzyl and

is eliminated by reduction with hyd:ogen using Pd on carbon as
catalyst, before 1ntfoducing the R' group by reaction with a conmpound
of formula YR', in which Y 1s halogen, in an organic solvent in the

presence of a strong inorganic or organic base.



0171636

-2y -

T A process as claimed in claim 3, wherein the: reduction of

the group 4 = CO to the group CH2 is effected by hydrogenation.
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Claime for Austria
1. A process for preparing piperazino derivatives of formule
RY
Ti-A-N L-R' (1)

\___/

in vhich A, R, R', R" are as defined in claim 1, characterised by
effecting the following reaction

R-A-X 4 H-N N-R"! = R-A-} N-R™ 4+ HX (I1)

\__/ /-

in which X is O, SH, C1, Br, I, OR"", SR"" in which R"" is methyl,
ethyl, phenyl, carbomethoxy, carboethoxy; AR, R, R" are as defined
defined in clainm 1, R"' is R' or a protective group at the nitrogen,

in the présencc of a2 base or condensing agent, and the product obtained
can be subjected to elimination of the protective group at the nitrogen
and to introduction of a R' radical as defined in claim 1, or, vhen

A is CO, can be subjected to reduction in order to obtain compounds

2°.

-
<

2. A process a&s claimed in‘claim 3, wherein the compound of
formula K-A~OH if reacted with the piperazino derivative in the
presence of PC]3 or POC]5 in a‘basic solvent, and the product obtained
ie isolated by conventional methods.

3. A process as claimed in claim 4, wherein the reaction is

conducted withvan-amine:PCl3§pcid ratio of 3:1:2,5-3, in pyridine.
L)
L 4
4. A process as claimed in claim 3, vherein R"' 45 benzyl and

is eliminated by reduction with hydrogen using Pd on carbon as
catalyst, before introducing the R' group by reaction with a compound
of formula YR', in vhich Y is halogen, in an organic sclvent in the

presence of & strong inorganic or organic base.
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£ A procecr ar claimed dn clair 3, wvhetein the veductiom of

the group A = CU to the group CHZ is effected by hydrogenatier.
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