TI TLE P|pera2|ne Derivatives DESCRI PTION The inventiion relates to

pi perazi ne derivatives, to a nethod for their prepa 0 t
pharmaceutical conpositions containing them The inve an~n ;Sﬁﬁgé 35

pi perazi ne derivatives having the general fornula I|: OCH3 HBC [err] mhererh'
Z represents a substituent QA or [err] wherein A represents a straight

or branched chain al kyl group having from1l to 12 carbon atons, a cycl oal kyl
or al kyl -cyclo- -al kyl group having fron15 to 10 carbon atons. or a group
of the general formnula: -2- [err]' wherein n is zero or an integer of
froml1l to 5 and each of [err] and [err] independently represents a

hydr ogen, chlorine or bromne atom or a trifluoronethyl, trifluoronethoxy,
trifluoronethylthio, nethyl or methoxy group, and either each of [err]
and [err] independently represents a hydrogen atomor a group A as above
defined or [err] and [err] together represent an al kyl ene group having from
5 to 10 carbon atons.
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TITLE
Piperazine Derivatives
DESCRIPTION '

The invention relates to piperazine derivatives, to a
method for their preparation and to pharmaceutical
compositions containing them.

‘The invention provides piperazine derivatives having the
general formula I:

OCH3
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wherein Z represents a substituent OA or NA,A, wherein A
represents a straight orbranched chain alkyl group having
from 1 to 12 carbon atoms, a cycloalkyl or alkyl-cyclo-
-alkyl group having from 5 to 10 carbon atoms. or a group

of the general formula:



The invention further providés ‘a process for the preparation of

the piperazine derivatives |I. This process conprises reacting a
compaupd of the general fornula Il [err] wherein Z is as above defined,

W th a@?équinnlar quant ity of N, N - di benzyl et hyl enedi ami ne. The
reaction Is suitably carried out in an aprotic solvent (such as
benzene or toluene) at 80C in the presence of an organic base such
as triethyl am ne. The resultant trisubstituted piperazine of the general
formula I'l1: [err] -3- is then hydrogenolysed, suitably in the presence

of Pd/charcoal in an alcoholic solveng, such gs ethanol at [err] under
pressure, and the resultant nonosubst\tuteg bi perazi ne of the general
formula I'V: [err] Zis then di-substitfed N treatment with

3,4,5-tri methoxy- benzoyl chlorideRss ' {Cay Jaef oti ¢ sol vent such as
benzene and in the presence of an orgé\ Hfse such as triethylam ne, at
roomtenperature. The starting materi g¥. of e general fornmula Il may be
prepared by treating the correspondinﬁ‘ethyl%mic conmpound of the general
formula V: ' -

wherein n is zero or an integer of from 1 to 5 and each

of R;, R,, Ry, R,

hydrogen, chlorine or bromine atom, or a trifluoromethyl,

and Rs independently represents a

trifluoromethoxy, trifluoromethylthio, methyl or methoxy

— group, and either each of Ai. and Az_ independently
represents a hydrogen atom or a group A as above defined
or Al and Az together repreéent an alkylene group having
from S to 10 carbon atoms.

The invention <further provides a process for the
preparation of the piperazine derivatives I. This
process comprises_ reacting a compound of the general
formula IT

i:xiz-cl:x-c'z : II
Br Br

wherein 2 is as_aboﬁe defined, with an equimolar gquantity
of N,N'-dibenzylethylenediamihe, The reaction is
suitably carried out in an_'aprotic solvent (such as
benzene or toluene) at 80°C in the presence of
an 6rganic base suéh as triethylamine. The resultant
trisubstituted piperazine of the general formula III:

<: :>—CHZN ' N CHZ*: >
cC =20
b

z .

III



[err] with brom ne. The piperazine derivatives | of the invéntjon have

anti- -ischemc and anti-inflammatory proeperties, and
accordingly the invention further provides pharmaceuti cal conp05|t|ons. r
conprising a piperazine derivative | in admxture,with a :

pharmaceutically acceptable diluent or.carrier. The follomnng Exanpres
illustrate the invention. EXAMPLE 1 Step A.
N,N'-dibenzyl-2-n.hexyloxycarboﬁ@T-piperazine (rrr, z =1Jerr] -4- A
solution of 48.5 g (154 mml es) of n-nexyl 2,3- -dibronopropionate (I, Z
[err)] of dry.benzene stl dat_[e was added dropwi se to a
Lortde | k0 Hhathotpbiigizens jSiiiped siol eLiy gpesdged dpgpnse to e
and Paadﬂar@:foatlr iief i alicvholiclGdlvendteEsaite.as eihandiXtag e was stirred for
3 h u rr].  Aft r cooI| nd fi of f- the triethylammoni um
chlgﬁ %%5 §3Pss angvap ratgﬁﬁiﬁﬁn m?ﬂgsBPﬁééngé?due was’

treau®®nnaﬂmaﬁqﬁtqhe(gdnﬁramufqmmukajNVTh wat er . The organic |ayer _
was dried on anhydrous nagnesi um sul phate evaporated and chromat ographed
on a silica gel colum ' di et hyl ether : petrol eum et her
HN NK IV
C =20
I
o/

is then di-substituteiby treatment with 3,4,54trimethoxy-
benzoyl chloride, suiﬁably:in an aproﬁic solvent such as
benzene and in the presence of an organic base such as
triethylamine, at room temperature.

The starting material of the general fdfmula IT may be
prepared by treating the corresponding ethylenic compound
of the general formula V:

. = CH=C=Z
CH., v

Q
with bromine.

The piperazine derivatives I of the invention have anti~
~ischemic and’ antl-lnflammatory propertles, and
accordingly the invention further prdvides'pharﬁaceutical
compositions comprising a 'p;perazine' derivétiVe I in
admixture with a pharmaceutically acceptable diluent or
carrier. S ' |

The following Examples illustrate the invention.

EXAMPLE 1

SteE A
N,N'—dibenzyl-z-n.hexyloxycarbonyl—piperazine_(III,z =

oicHz)sca3).




(10:90 by vol) as eluent, yielding 52.5 g (-86.5% of the title conpound as
an oil. IR (film: 3080, 3060, 3030 (Aromatic CH), 2940, 2800 (C-H), 1740
(¢ =0, 1600 (Aromatic C <)), 1145 (C0) [err]'HNNR (90 MHz, [err] HNVDS)
6 ppn1?v7 25 (large s, 10H ArH), 4.17 (t, 2H, [err] 0), 4.01 - 3.41
(md4H, "[err]) 3.37 - 2.12 (m 7H, piperazingl), 1.5 (n1 2H, CH2-C-CC = 0),
1.2 (large s, 6H, [err] 0.80 (t, 3H, [err] Step B

2-n. hexyl oxycar bonyl - pi perazine IV, Z = [err] A solution of 25 g (63.5

mol es) of the kongmluntign epsfi ed 8.5 sgep (ASdnd Mol esy POELOH-helxarlcoal, 3i-n

200 " of et hanohy ipsndbeahedndlbhy BYIr 902N gRED NS 206" nf, Be DAL

under stirring at ver ni ght Afte X1 1xrdfion, etha
evaporated of fPeRgeRe stdgredd ptedliiG wWaa tadded u@é’qp@ésmewpmu Maé'd' on

a silica gel coigmReishngem®changd 37cly o[ pégr 'iﬁmQﬁe%E) bafved N aaﬁ:lew}tl_
yielded 12.5 g (929 of .the title co oung as_a hig
5

Yol el 2 B Ord Pyl entabaniig ando e Bhs ot il infanhlse o gh Fuagy m
HNVR (80 MHz, [Bérizene HVDI)hd emiktup@mwass.stitre®@HEokerr lhousy , ad. Bd°C.

%H)23 (1m5 (12 2 Pf%?r]coo nglalﬁ?(l af‘mgt(?rslin he f][ferr eraé:gq(egthy;ﬂ%q'lo rr"]rrl2H

' chlorlde the solvent was evaporated off. The crude
residue was treated with diethyl ether and washed with
water. The organic layer was dried on anhydrous
magnesium sulphate evaporated and chromatographed on a

o/ silica gel column using diethyl ethef : petroleum ether
(10:90 by vol) as eluent, yielding 52.5 g (86.5%) of the
title compound as an'oil.-

IR (film): 3080, 3060, 3030 (Aromatic C-H), 2940, 2800

(c-H), 1740 (c = 0), 1600 (Aromatic C = )), 1145 (C-0)

-1
cm .

lHNMR (90 MHz, CDC13, HMDS) 6 ppm : 7.25 (large s, 1l0H,
ArH), 4.17 (t, 2H, CHZOC = 0), 4.01 - 3.41 (m, 4H, CH2¢),

3.37 - 2.12 (m, 78, piperazinyl), 1.5 (m, 2H, CHZ-C-OC =

0), 1.2 (large s, 6H, (CH2)3), 0.80 (t, 3H, CH3).

Y Step B _
2-n.hexyloxycarbonyl-piperazine 1V, 2 = O(CHZ)SCH3)

A solution of 25 g (63.5 mmoles)'of fhe;compound prepared
in step A and 200 mg PD(lO%)/charcoal in 200 ml of
ethanol was treated w1th hydrogen under a. pressure of
2.8 bars ‘under stlrrlng at 40°C overnight. After
filtration, ethanol was 'evaporated off under reduced
pressure and the crude residue,'purified on a silica gel
column using methanol : chloroform (5:95 by vol) as
eluent, yielded 12.5 g (92%) of the tltle compound as a
highly hygroscopic compound.

IR (film) : 3195 (N-H), 2930, 2850 (c-H), 1735 (c = 0)
-1 .
cm—+,



Step o N,N -di - (3, 4.,5-trimet hoxybenzoyl ) - 2- n-hexyl oxycar bonyl - - pi per azi ne
(r, [err] A solution of 10 g (47 mmol es) of the conpound prepared in
step B in 150 mM of dry benzene and 25 m of triethylam ne was added,- r
dropwi se to a solution of 22.7 g (99 muol es) of 3,4, 5- t,rlmathoxybenzeig}
chloride in 50 m of dry benzenes. The m xture was kept stirring at room
t enper at ure overni ght. The excess of acyl chloride was then deconposed by
the addition of 5 m ethanol. After evaporating off the sol vents under

t he residue S treated W|th chl roformand washed with

reduged ur
wat er 8 NHEI ?ﬁ 556e089¢§0d| ﬁ"rﬂnﬁv)aﬁr bBRAt &, 4afd (Bt efBag&itiz®C After drying
overoanh)adsaus- g@@®esimm Hl, plca-€ andogya@andt i-ng2065 timg cﬂiproform a

our kB Ry A (51 HRD 2 IS TR 2 Big ottt ether;

= 142. 2¢, RR2@ef i(kmyrge 301(5H(Ar( ),3)2940852880 (8.,HCH407240 (C =0 ester)

1645 (C = 0 am de), 1590 (ArC = err] HNVR (80 MHz, [err] HNDS) [err]
ppm Step 65 (s, 4H, ArH), 4.85 (m 1H. CHC = 0), 4.12 (m 4H, CH

GC —NONaﬂélz(@ 1 BQE%Lmeth j%é%%d&i)éﬁyﬂ—ﬂéﬂﬂﬂoxjédi%dnfi-05 (m 4H 0 =
[errT I. 58 erT] 1 2L (rarge s, of, terry 0.81 (t, 3H,
[errrPERﬁNP E“E I{Ii'N'Z G'°5§Hég 'nethoxybenzoyl) 2- et hoxycar bonyl -
-plpgr%%&% fgn g% IJerrk47 mmoles) of the compound prepared

1n step B in 150 ml of dry benzene and 25 ml of

trlethylamine was added dropwise to a solﬁtion of 22.7 g

(99 mmoles) of 3.4,5;trimethoxybenzoyl-chloride in 50 ml

of dry benzene. The mixture was kept stirfing'at room

temperature overnight. The excess of acylchloride was

then decomposed by the addition of 5 ml ethanol. After

evaporating off the solvents under reduced "pressure, the

residue was treated with chloroform and washed with

water, dilute .agueous sodium bicarbonate, and water
again. After drying over anhydrous magnesium sulphate
and evaporating off the chloroform, a purification on a
silca gel column using methanol : chloroform (0.5:99.5
by vol) yielded 25 g (88%) of a syrup which crystallized
in diethyl ether; mp = 142.2°C.

IR (£ilm) : 3010 (Arc-H), 2940, 2860 (C-H), 1740 (C = 0
ester), 1645 (C = 0 amide), 1590 (AxrC = C) cm L.

lanvr (80 MHz, CDCl,, HMDS) 6 ppm : 6.65 (s, 4H,
ArH), 4.85 (m,_lH, CHC = 0), 4.12 (m, 4H, CHZOC = 0 and
0 = C-NCH,-C-C = 0), 3.82 (s, 18H4, CH,0), 3.62 - 3.05
(m, 4H, O = C-N-CH,), 1.58 (m, 2H, CH,-C-C = 0), 1.2l

(large s, 6H, (CHZ)B)’ 0.81 (t, 3H, CH3).

EXAHPLE 2

N, N'-di-(3, 4,5~ trlmethoxybenzoyl) 2- ethoxycarbonyl-
-piperazine (I: Z = OCHZCH3

The title compound was obtained as described in Example



The title conmpound was obtai ned as described in Exanple -6- 1, steps A

B and C but starting with, ethyl- 2,3-di bronb- propionate I nstead of
n; hexyl 2, 3- dlbronDproplonate white crystals, mp. [err] IR (film :
3010 GAIC- , 2940, 2830 (CH, 1735 (C = 0 ester), 1635 (¢ = 0 ami de),

1580 (ArC = C cml. HNMR (60 MHz, [err] HVDS)[err] ppm: 6.66 (s, 4H,
Aromatch) 4.86 (m 1H, CHC-O) 4.13 (mb4H, CH2OC = O+ O= CN-CH2-C-C

0), 3.9 (s, 18H, [err] 3.6 - 2.88 (m 4H, [err] 0.9 (t, 3H, [err] EXAVPLE
3 N, N -di- 3,4,5-trinmethox benzo¥I€-§é£2-iso

ropyl < >-

_met hyl - cycl ohedyl o%}@RF bohyB) 3R n§tFEEFTgTHétPi etBY Lottt RERmo-
gbtalned af deS@Ebt%GFthExaﬂﬂthéadSt€QS d¥hé&¥ﬂﬂiZ;3iuﬂbﬁﬁmﬁﬁr6§ﬁfhéﬁﬁ

| SOpropy - ex onDproplonate i nst ea 0]
n- hexyl 2, 3- dIBHgﬁﬁpF6§¥gﬁ3F W “Rhi @§ g 3étals = 151.9C. IR
(nujol): 1740 (C O ester), 1645 (C =0 amde), 1585 (ArC = 0) cnml. 1 HNMR
(80 MHz, [err rr 7 n] Hq Ar
o [1H, ]Q_Equg)ll[m? J zfﬁ g TH$ 2@40 g;d)ao 5(':57i HM _%Jssc'r@c @)
[err] = 0), ester), 1635 = amide) 1580 (Arc =

LanMr (60 MHz, CDC13, HMDS) 6 ppm : 6.66 (s, 4H, Aromatic

H), 4.86 (m, 1H, CHC = 0), 4.13 (m, 4H, CH,0C = 0O + 0O =

2
CN-CH,-C-C = 0), 3.9 (s, 18H, CH30), 3.6 - 2.88 (m, 4H,
CH,-NCO), 0.9 (t, 3H, CHj). '
w
EXAMPLE 3

N,N'-di- 3,4,5-trimethoxybenzoyl)-2-(2-isopropyl-5-

-methyl-cyclohexyloxycarbonyl)-piperazine

CH3

( I: Z = 0- )

H3C
H3c
The title compound was obtained as described in Example
1, steps A, B and C, but starting with 2-isopropyl-5-
-methyl-cyclohexyl 2,3-dibromopropionate instead ©of
n-hexyl 2,3-dibromopropionate; white ' crystals, 'mp =
) 151.9°C.

IR (nujol): 1740 (C = 0 ester), 1645 (C = 0 amide), 1585
(ArC = 0) cm -1, S |

lunMr (80 MHz, cncla,_amps) 5 ppm : 6.67 (m, 4H, ArH),
5.3 (M, 1H, CHOC = 0), 4.87 (m, 1H, CHC.= 0), 4.15 (m,
2H, O = CN-CH,~C-C = 0), 3.67 - 2.75 (m, 4H, CH,N = 0),
2.17 - 1.11 (m, 9H, CH, of the cyclohexyl + (ca3)zg§),

0.87 (m, 9H, CHj).

2 .



2.17 - 1.11 (m 9H, CH2 of the cyclohexyl + [err] 0.87 (m_  9H, [err] -7-
EXAMPLE 4 NON -di-(3,4,5-trinmethoxybenzoyl -2-(o0-chl orophenyl -

car banoyl ) - pi perazine [err] The title conpound was obtained as descri ed i
Exanple 1 steps A, B and C, but starting from 2- chlorophenyl ey

2, 3- di br onopr opi onani de i nstead of n-helyl 2,3-dibronmp- propionate; white
crystals mp: [err] IR (film: 3280 (N-H), 3070 (ArC-H), 2950, 2840
(GH, 1710 (O = CNAr), 1635 (Ar-CN), 1590 (ArC =C cmO HNWR (80 Mz,
[errk HNDSE 6 ppm 8.27 (m 1H, NH), 7.5 - 6.9 (m. 4H, orthochl orophenyl),

6. 77 ri met hoxy- benzoyl ArH), 5.22 (m 1H, CHCON), 4.47 - 4.05 (m
2H, ®,R' F—Gﬁ.l’-](3‘4Q5~t3uﬁ§ct(&ybk‘3ﬁ.oﬂlefz-iOo—&tﬁforop'h&ﬁ{](-m 4H, [err] EXAMPLE
5N, N-a (3 , O~ trlnefﬁ0xybenzoy|) 2-(n-hexyl'-carbanoyl )- -piperazine (I:

Z = L conpound was obt-ai ned as described in Exanple 1,

steps A, B and C but startl(r;%b n- hexyl 2, 3- -di bronopropi onam de
instead of n-hexyl 12, 3-d& 17 ‘j§:3>|OMate whi t e crystals, nmp = [err] -

The title compound was obtained as described 'in Example
1l steps A, B and C, but starting from 2-chlorophenyl
2,3-dibromopropionamide instead of n-hexyl 2,3-dibromo-
propionate; white crystals, mp: 144.2°C. (_)

IR (£ilm): 3280 (N-H), 3070 (ArC-H), 2950, 2840 (C-H),
1710 (O = CNAr), 1635 (Ar-C-N), 1590 (ArC = C) cm'.

| | o
HNMR (80 MHz, CDCl,, HMDS). & ppm: 8.27 (m, 1H, NH), 7.5
- 6.9 (m, 4B, orthochlorophenyl), 6.77 (d, 4H, trimethoxy-
benzoyl ArH), 5.22 (m, 1H, CHCON), 4.47 - 4.05 (m, 2H, O
= CN-CH,-C-C = 0). 3.87 (s, 18H, CH30). 3.65 = 2.95 (m,

44, CHZNCO).

1

EXAHPLE 5 :
N,N'-di-(3,4,5- trlmethoxybenzoyl) 2-{n-hexyl-carbamoyl)-~
-piperazine (I: Z = NH—(CHZ)SCH

3

The title compound was obtained as described in Example
1, steps A, B and C but starting £from n-hexyl 2,3-
-dibromopropidnamide instead of n-hexyl 2,3~-dibromo-
propionate; white crystals, mp = 189;2°é. ' |

IR (f£ilm): 3330 (N-H), 3010 (Arc-H), 2940, 2820 (C-H),
1665 (AINC = 0), 1635 (ArNC = 0), 1590 (ArC = € ) cm™t.

'uNurR (80 MHz, cDCl,, HMDS) & ppm : 6.71 (large s, SH,
ArH + NH), 4.8 (m, 1H, CHCON), 4.72 - 3.97 (m, 2H, O =

CN-CHZ—C-C = 0), 3.47 - 2,97 (m, 6H,_CHZCON + CHZNCO),

1.70 - 1.08 (m, BH: (CH2)4)' 0-82 (t, 3H' CH3)-



IR (film: 3330 (N-H), 3010 (ArC'H), 2940, 2820 (CH), 1665 (AINC = 0),
1635 (ArNC = 0), 1590 (ArC =C ) [err] [err]HNVR (80 MHz, [err] HMDS) 6
ppm: 6.71 (large s, 5H,L ArH + NH), 4.8 (m 1H, CHCON), 4.72 - 3.97 (m 2H
O=CNetH -C-C =0), 3.47 - 2.97 (m 6H CHCON + [err] 2

2 1.700- 1.08 (m 8H, [err] 0.82 (t, 3H, [err] - 8- EXAMPLE 6 According
to the process described in Exanple 1, stegs- A B and C, the foll ow ng
conmpound was prepared (only nodification of the [err] HNVR spectrumis
given): N, N-di-(3,4,5-trinmethoxybenzoyl)-2-benzyl carbanoyl - -pi perazi ne
[err] Waxy conExAmN®LEHEVR [err] ppm: 7.22 (s, 5H, [err]) 4.40 (d, 2H,

[err] TOXI COL . .Conmpoun of, ' | b ] NiySt
os to mce for ﬁgf)é'?%nﬁgﬁoongﬁ? ggtgggskgyc?%é%ggrﬁntﬁ%% oslrzltgse%féj?"ﬁgr
invention, LD5@,wd eundr ®GO0thg/ kiplwingrCcomprundprwas srepased (only
phar celt | cal nbRli#h@3le10h b tHABUNMES sPedthtn R\ Yiivah)has been

(.

est abl i shed by ol l'ow ng pharnmaceuti cal experinentation : Inhibition of
the platelets 3 iimethoxybenzoyl)-2-benzylcarbamoyl-

-piperazine

(1: 2 = -NH_CH, )

Waxy compound LHNMR 6 .ppm ¢ 7.22 (s, 5H, CGHS)' 4.40 (4,
\/ 2H, NCH2¢).

TOXICOLOGY
The compounds of the invention have been administered

per os to mice for determination of acute LDSO' For all
the compounds of the invention, LD50 was over 800 mg/kg.

PHARMACOLOGY .
A proof of the pharmaceutical interest of the compounds

of the invention has been established by the following
pharmaceutical experimentation :

Inhibition of the platelets aggregationon New Zealand
rabbits. '

The experimentation ﬁas conducted on platelets with
plasma of New Zealand rabbits. o
Blood samples were taken,from auricular artery éndplaced
in a citrate buffer (3.8%; pH 7.4); blood was further
centrifuged for 15 mn at 1200 RPM. '

The tested sample was prepared in DMSO, then poured on
platelets rich plasma for 1 mn, then a dose of 2.5 nM of
PAF was added. The determination is made on a Cronolog
Coutronics apparatus which determines the transmission
percentage corresponding to the maximum height of the
peak before the desaggregation. '



rabbits. The experinmentation was conducted on platelets with plasma of New
Zeal and rabbits. Blood sanples were taken from auricul ar artery andpl aced
inacitrate buffer (3.8% pH 7.4); blood was further centrifuged foaJ}S nT¥
at 1200 RPM The tested sanple was prepared in DVSO, then poured on * "y
platelets rich plasma for 1 m, then a dose of 2.5 nMof PAF was added:
The determ nation is made on a't%bnolog Cout roni cs apparatus which
determ nes the transm ssi on percentage corresponding to the maxi mum hei ght
of the peak bef ore the desa atlo Th percenta e of variation
of (& i RRTGERRTS OF ?ﬁg% %tr%m ’3?1" Tenthife is cal cul at ed
(colesplect muret@b’BO}rané'hisT:.mt m@lrmtd;ascrié)edcalds\m@dl in
LABORATORY .| NVES T, Vo JEAN- Pl ERRE
CAiRRD SR Ior? ﬁ&ég by TBE%NER%%H% gge‘E\ND“ J.  FRASER
MJUS@aRRil I\nrD LABQRATORY i GNVSSTEQBMOES}DI altoell-ettl bprI atdel e~ acti vating
factei is j pen'g@m PiEARE T8h2 %ﬁgvﬁ.eacb on Mthe %gonate pat hway
rugs

and |nH|b|t by menbrane-active e result's denDnstrate the the

conﬁ@@ﬂ@§ISTﬁhHmQR{Pmﬂ%@gregéﬂponJrnd§8é§EBy MUSTARD.of ¥ Five tests
made aggraq@itio G Fawiis plhewrdtss by Bl €all ¢ Ladbevd €1dd

factor is independent of the release reaction and the
arachidonate pathway and inhibited by membrane-active

drugs”.
| \J
The results demonstrate the the compounds inhibit the
aggregation induced by 2.5 nM of PAF. Five tests made
on 5 different rabbits allowed us to calculate the ICs,
of the various compounds using  the linear regression
test. o |
The values for IC50 on platelets have been found as
follows: o _ - i
' Example 1: 2.15 1078
Example 2: 1.29 1078
Example 3: 1.6 .1073
Example 4: 3.36 - .10°% o |
Example 5:  8.84  .10°° " | e
Example 6: 1.97 1073
PRESENTATION-POSOLOGY

In human therapy, active doses are 1.50mg/kg per day in
oral _administration (tablets and gelatine capsules
containing 50 mg or 100 mg per unit dose, for instance)
or 0.1 to S mg/kg in IV administration (unit does of 5

mg to 100 mg in individual phials.



of the wvarious conpounds using the linear regression test. The
values: for [err] on platelets have been found as follows: Exanple 1:

2.45 [err] Exanple 2: . 1.29 [err] Exanple 3: 1.6
[err] Bwanple 4: 7 .3.36 [err] Exanple 5: 8.84 [err]
Exanpl € 6: 1.97 [err] PRESENTATI ON- POSOLOGY I n human therapy,

active doses are 1.50ng/ kg per day in or al~10%dni ni strati on (tablets and
gel atine capsules containing 50 ng or 100 ng per unit dose, for instance)
or 0.1 to 5 ng/ In. IV admnistration (unit does of 5 ng to 100 ng in
I ndi vi dual phiéﬁgﬁbﬂil;lo- CLAI MS: 1. A piperazine derivative
having the gedneral foranulpiperdziné wlertvativeephavsdnys alsubsgeneral OA
or [err] mherﬂg}g%ﬁégwf§ents a straight or branched chain al kyl group
having from 1710 carbon atons; a cycl oal kyl or al kyl -cycl oal kyl
group having from5 to 10 carbon atons or a group of the geneééh f or mul a:
H3C : 3

H,CO c — OCH

/\ -
o
i -
o :
H,CO OCH3
C _ .

3

wherein Z represents a substituent OA or NAiAZ wherein A
represents a straight or branched chain alkyl group
having from 1 to 12 carbon atoms; a cycloalkyl or
alkyl-cycloalkyl group having from 5 to 10 carbon atoms
or a group of the general formula:

R, Rs

—/ wherein n is zero or an integer of from 1 to 5 and each
of Rl; Rz, R3, R4 énd R5 independently represents a
hydrogen, chlorine or bromine atom, or a trifluoromethyl,
trifluoromethoxy, trifluoromethylthio, methyl or methoxy
group; and either each of Al and Az independently
represents a hydrogen atom or a group A as above defined

or Al and Az together represent an alkylene group having
from S to 10 carbon atoms.

2. N,N'-di-(3,4,5-trimethoxybenzoyl)-2-n.hexyloxy-
carbonyl-piperazine.

3. N,N'-di~3,4,5-trimethoxybenzoyl)-2-ethoxycarbonyl-

-piperazine.
* c L M S *




[err] wherein n is zero or an integer of from1 to 5 and each of [err] and-
[err] independently represents a hydrogen, chloriine or bromne atom or a
trifluoromethyl, trifluoronethoxy, trifluoronethylthio, nethyl or -hoxy ¥
group; and either each of Al and A2 independently represents-g
hydrogen atom or a group A as above defined or [err] and A2 together
represent an al kyl ene group havildg from5 to 10 carbon atons. 2.

N, N -di-(3,4,5-tri'methoxybenzoyl)-2-n.hexyl oxy- carbonyl - pi perazine. 3.
N, N -di- (3,4, 5- trlnethoxybenzoylg 2- et hoxycar bonyl - - pi perazi ne. 4.
NN 4d| -(3 4, 3L irkbod, hxyhenrzgy bhys=(2-isopropyl-

-5-H3Lmﬂ Gl e RYLR RO F€zive.
N, N - (gﬁ% 5-trimet hoxybenzoycl)r;%p?f)%ﬂ orlo-

phenyl car banoyl ) - pi perazi ne. 6.
N, N5 di - (3, 4»5-N'r4dm(t3104<,yﬁ}enziryéi)h&q(lﬂew1} 2<bo-betlibyt9- pi per azi ne. 7.

NN - di 4 5-tri benzo - 2-benzyl - carbanoyl - pi perazi ne. 8. A
-proé%gg‘%bdiﬁﬁ?%ﬁ?bara T n " pi.perazi ne derivative according to claim
1, the process conprising the steps of: (a) reacting

NN gl benzyl of iy e A e sl toxyBn£6Y DR A(nERFLLY of @ compound of

t he gener al
—carbamoyl)—plperazlne.

7. ' N,N'-di{3,4,5-trimethoxybenzoyl)-2-benzyl- _
carbamoyl-piperazine. \U
8. A process for the preparation of a piperazine

derivative according to claim 1, the process comprising

the steps of: _ . -

(a) reacting N,N‘'-dibenzylethylenediamine with an
equimolar quantity of a compound of the general
formula BrCHz—CHBr-CO-Z wherein 2 is as defined in
claim 1; _

(b) hydrogenolysing  the resultant compound of the
general formula III

CH,N ' N CH : :
: 2
' l o III '
) . . C =0 - ' ‘

Z

wherein 2 is as defined in claim 1; and
(c) treating the  resultant compound of the dgeneral
formula IV ' '

HN NH Iv

* [ L."H"'-S'_"'*"



formul a BrCH2- CHBr-CO-Z wherein Z is as defined in claim1; (b)
hydrogenol ysing the resultant conpound of  the general formula Il
[err] wherein Z is as defined in claim1; and (c) treating the resultant

conpousd of the general formula IV HN NH 1V z -12-
with “3,4,5-trinmethoxybenzoyl chl ori de in an aprotic solvent in the
presence of an organi c base. 9. A procesk2acording to claim-8 in which

step (a) is carried out in an aprotic solvent in the presence of an organic

base. 10. A process accordin oclaim9 in which the rofic | t
used in step (a) is bBA¥Bne 3rgt%TEEﬁ@?tBﬂﬂYgFﬁﬁ°¥g)'iscﬁg?¥b ﬁezqﬂ¥ena"

approxi mately [apgbtiéd. solfeptogastheapeesdnng ofoaal arganicobaskeai m 10
in which the organic base used in step (a) is triethylam ne. 12. A

process according to any of clainms 8 to 11 in which the aprotic sol vent

used in step (cP.is bénpeneesandcordpngc)ta sparifmrredn awhigbi sfep (a) is

tenperature. 13 r S cor di clai ' i

t he organic basgaﬁgegaiﬁggtgﬁﬁ%ﬁf ?%PQ?%gtﬁngﬁbﬁe}ﬁIghé;&Peégnég ! h
organic base.

10. A process according to claim 9 in which the aprotic
solvent used in step (a) is benzene or toluene, and step
(a) is performed at approximately g80°C.

11. A process according to claim 9 or claim 10 in
which the organic base used in step (a) is triethylamine.

12. A process according to any of claims 8 to 11 in
which the aprotic solvent used in step (c) is benzene,
and step (c) isperformed at ambient temperature.

13. A process according to any of claims 8 to 12 in
which the organic base used in step (c) is triethylamine.

14. A process according to any of claims 8 to 13 in
which the hydrogenolysis is effected using palladium-on
/ -charcoal in an alcoholic solvent.

15. A pharmaceutical composition éomprising a
piperazine derivative according to any of claims 1 to 7
in admixture with a pharmaceutically acceptable diluent

or carrier.

16. A pharmaceutical composition according to claim 15
in unit dose form.

17. A pharmaceutical composition according to claim 16
in a form for oral administration and containing from 50
to 100 mg of the piperazine derivative.

: I S —
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14. A process according to any of clains 8 to 13 in which the

hydr ogenol ysis is effected using pall adiumon -charcoal in an alcohollc
sol vent. 15. A  pharnaceuti cal conmposi'tion . conprising a .-
pi perazi ne derivative according to any of claims 1 to 7 in adnixture™yith a
pharmaceutical |l y. acceptabl e diluent or carrier. 16. A pharnaceutlcal
conposi tion according to claimXxin unit dose form 17. A pharmaceutica
conposition according to claim16 in a formfor oral admnistration and
containing from50 to 100 ng of the piperazine derivative. -13- 18. A
pharreceuta cphatmapeatital aaﬁpbéimgoho #JDrdity tb acieim fier intravenous

223 SLr Q0 ALY SRUEEVNBES At 1% For Ml RELAE NG 00T VAt Ve

-+

5 to 100 mg of the piperazine derivative.
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