TITLE: 2-Substituted N, N-ditrinethoxybenzoyl Pi perazi nes and Pharnaceuti cal
Uses t hereof. DESCRI PTI ON The present invention relates to piper

derivatives of the general fornula | [err] wherein [err] represeﬁ@@go@
straight or branched chain alkyl 5 group having fromn =1 to n = -
carbon atons, and R represents a hydrogen atomy a branched al kyl re5|due, a
cycl oal kyl group having from5 to 10 carbon at& a phenyl group,

optionally substituted by one or several 10 chl orine atons, nethyl or

met hoxy groups, or straight or branched chai.n al kenyl groups having from3

to 11 carbon atofgTLERd toO pharnaceutlcally acceptabl e salts thereof. In

pi perazi nes 4 2141 ot he 4
substituents is Bharmaﬁeuanmmdeﬂhnuw)tkﬁmeqf group, the other one belng a

condensed pol ycy kPpPPON! group. The present invention relates to
1,2,4-substitute azi ne conpounds whi ch present a
1,4-bis-substitution by aTBes, mresembt hdnyembhicsyl pelapesThite sepiperdeine
new pi perazine defdwiatPesSoP’ €M §enealC\¥orinitilh aNd

(CH ) -'R

&

wherein _ .
-(CH,),~ represents a straight or branched chain alkyl

5 group having from n = 1 to n = 20 carbon atoms,
and
R represents a hydrogen atom, a branched alkyl rasidue, a
cycloalkyl group having from 5 to 10 carbon atoms, a
phenyl group, optionally substituted by one or several
10 - chlorine atoms, methyl or methoxy groups, or straight or
branched chain alkenyl groups having from 3 to 11 carbon
atonms,

and to pharmaceutically acceptable salts thereof.

oo

In the European patent EP 284 359 are disclosed

15 1, 4-substituted piperazlnes with a 3,4,5-(trimethoxy)

benzoyl group but only one of the substituents is a 3,4,5-

(trimethoxy)benzoyl group, the other one being a condensed
polycyclic carbonyl group.

The present invention relates to 1,2,4-substituted

20 piperazine compounds which present a 1,4-bis-substitution
by a 3,4,5-(trimethoxy)benzoyl group. This series of new
piperazine derivatives 1is prepared in few steps and



-2- provides greater pharmaceutical activities than the 1,4-substituted

pi per,azi nes of the prior art. This invention also relates to a preparation
process of the ¢onpounds of the general formula |, which 5 process
conprises reacting a conpound of the geheral fornula [err] -X wherein
[err] and n are as above defined and X i-s a<brgord ne or a chlorine atomw th
pyrazyl met hyl sodium Pyrazyl net hyl sodi um nay be prepared from nethyl -
pyrazi ne and sodiumamde in liquid ammonia. The reaction 10 is suitably
carried out in aprovidesof greatied anpbarmaceutital chchivditied erthandr the

ice cooling). Ther ségh} ty yLRY [ gener al
formula Il N eJf\fferr é?gt§ﬁ§% #%géggﬁﬂgéghé? &?éhaﬁ§§%oégg'over a

pal | afiem 15 (10 % on charcoal catalyst (in ethanol) or by sodiumin
ethand¥ (the latter bei ngrRigf e1h9EnwEeA Ralsounsaiutagedkd cadi prepheation

substituted piperazine of th eneral fornmula LLI [err i ch on_ acyl atiqn
by treat ment vwtrpﬁeﬁf%gtP&HS?ﬁ%x99mEB“ndﬁeﬁ§o Qﬂﬁ?ﬂ4§é¥]€#€?%}gb¥y phach
benzene in tBe prpsecsessofcomprisesantescting oan tconpowidr of githes general
final product of egpal ~fzot mul a, 1. I gvents late I nal
to therapeutic c%%;"c')'gf?i %nécgaznal ?l‘ nlwgh%?g*’réagt ggﬁe%gfa{%egéoﬁegﬁ’%dgirf{iﬁed
and X is a bromine or a chlorine atom with pyrazylmethyl
sodium. Pyrazylmethyl sodium may be prepared from methyl-
pyrazine and sodium amide in liquid ammonia. The reaction
10 is suitably carried out in a mixture of ligquid ammonia/
U diethyl ether at - 50°C (dry ice cooling).

The resulting substituted methylpyrazine of the
general formula II

,===\
N | N

(CHy) =R’ 1I

is then reduced either with hydrogen over ‘a palladium
15 (10 ) on charcoal catalyst (in ethanol) or by sodium in
ethanol (the latter being preferred when R is unsaturated)
leading to the substituted piperazine of the general

\_ formula III* .

H—N —H
~(CHy) =R IIT

which on acylation by treatment with 3,4,5-triméthoxy-
20 benzoyl chloride, preferably in benzene in the présence of
triethylamine at room temperature, gives the final oroduct
of the general formula L. é
The invention relates, ‘£inally, to therapeutic
compositions containing at 1easé one of the compounds I,
: in admixture with a carrier sutiable for the selected
25 administration route.



in admixture with a carrier suitable for the selected 25 administration
rout e. -3- EXAMPLE 1 N, N -bis-(3", 4,5 -trinethoxybenzoyl)-2-n-octyl
Piperazine R=H n= 8 Step a 5 Preparati on of n-octyl pyrazi ne’ (Conpound:
Il in which R=Hand n =8) To 15.6 g (0.4 nole) of sodiumanm de in 400 m
of anhydrous |iquid anmonia cooled at - [err] there were added 37.6 ¢
(0.4 nole) of nethyl pyrazine. The m xtur <0 was stirred for half an

hour at the sanme tenperature. Then, n-heptyl bronmde (35.8 g, 0.2 nole),
diluted with an equal volunme of anhydrous diethyl ether, was added over a
20 minutes EXAMBLENY the nmixture was stirred for an addltlonal hour. The

rﬁ?ct : 32 ‘Q’ﬁsﬂ apenssd( By, i "esi5eriadthbk9Bensbyl 5zgn-%fct Olgiberd YRR UM
C or

heated unti IRt+eldiBtAy8 ether just started to reflux, and was then pdk*ed
into ice, rendered strongly acidic by the addition of concentrated HCO and
extracted with-diethyl 200 ether. The aqueous layer was then rendered
basi ¢ by theSB@Ri&i on .of NaOH and extracted wi.th [err]. After diying over
MySO4  @gnd pirbparat26n ofhfi-octyl pyrazine . : :

(Compound II in which R = H and n = 8)

To 15.6 g (0.4 mole) of sodium amide in 400 ml of
anhydrous 11qu1d ammonia cooled at - 50°C, there were
added 37.6 g (0.4 mole) of methyl pyrazine. The mixture ;j

10 was stirred for half an hour at the same temperature.

Then, n-heptyl bromide (35.8 g, 0.2 mole), diluted
with an equal volume of anhydrous diethyl ether, was added
over a 20 minutes. period and the mixture was stirred for
an additional hour. The reaction was quenched by the

15 addition of 25 g of solid .ammonium chloride and the
ammonia was replaced by diethyl ether. The mixture was
heated until the diethyl ether just started to reflux, and
was then poured into ice, rendered strongly acidic by the
addition of concentrated HCl and extracted with diethyl

20 ether. The aqueous layer was then rendered basic by the ..
addition of NaOH and extracted with CHCl1,. o/

After drying over Mgso, and filtration, the
evaporation of the organic phase led to a residue which
was chromatographed on a silica gel column using diethyl

25 ether/petroleum ether (15:85, v:v) as eluent.

The title compound II'(33.4 g, yield 87 %) was
recovered as a pale yellow liquid. '

IR (film) : 3050 (aromatic C-H), 2940, 2860 (C-H), 1580,

1525 (aromatic ring) cm .



evaporation of the organic phase led to a resi due  whi ch was chromat ogr aphed
on a silica gel colum using diethyl 25 et her/ petrol eum et her (15: 85,

v:v) as eluent. The title conpound Il (33.4 g, yield 87 % was recovered as
a pale yellow liquid. IR (film : 3050 (aromatic C-H), 2940, 2860 (CH),
1580, 1525 (aromatic ring) [err]. -4- [exrd - (60 Mz, [err] HVDS) 6 ppm
. 8.5 (large s, 3H, aromatic H), 2.75 (t, 2H Jerr] =N, 1.7 (m
2H, [err] =N, 1.25 (large s, 10H, J[err] 0.8 (t, 3H, [err]). 5

St ep8;3 P/rd\epalr at i G NMR 2(629 om:ixzag pd:mlalgzi mfmdsgormoppd Iﬂdl Isi.5 Wiy ﬁ,H;md
n = 8).. A solutig] : e%) o e un ar i
QPo@gggcngﬁbd (igysa/ %0 zghargggFeiﬁ=16bﬁﬂFiﬁ anol’ w&%'

step (a) above an
treat@cdw th H2 CHgef-€ prdhsurd.85 AMnnge ssunddH st i(CH'br)g)_f,orO.’B hé¢tg s 3&,
r oom teefper at ur egy ffter filtration and evaporation of = the ethanol,
the title conpound was recovered with a 100 % yield as a very hygroscopic
solid. 15 IR (in paraffin oil) : 3240 (N-H), 2920, 2850 (CH) cm Step ¢
Preparation of N, N -bis-(3",4",5" -trinethoxybenzoyl)-2-n- octyl piperazine
5 Step b
Preparation of 2-n-octyl piperazine

(Compound IIT in which R = H and n = 8).

A solution of 3.4 g (20 mmoles) of the compound
U : II, prepared in step (a) above and 50 mg Pd (10 %)/
10 charcoal in 100 ml ethanol was treated with H, under a
pressure of 2.8 bars under stirring for 3 hours at room
temperature. After filtration and evaporation of the
ethanol, the title compound was recovered with a 100 %

yield as a very hygroscopic solid.

15 IR (in paraffin oil) : 3240 (N-H), 2920, 2850 (C-H) cm '.

Step ¢

Preparation of N,N’-bis-(3’,4’,5’-trimethoxybenzoyl)-2-n-
‘octyl piperézine ,

(Compound I in which R = H and n = 8)

20 . A solution of 3 g (15 mmoles) of the compound III
prepared in step (b) above in 30 ml of dry benzene and
1.5 ml of (C,Hg),N was added dropwise to a solution of
7.6 g (33 mmoles) of 3,4,5~trimethoxybenzoyl chloride in
30 ml of dry benzene. The mixture was stirred overnight at

25 room temperature. Then, the excess of acyl chloride was
decomposed by the addition of 2 ml of ethanol whilst
stirring for a 1 hour at room temperature. HZO was added
and the organic layer was washed with a 5 % solution of
NaHCO3, then with H,0.



(Conpound |

in which R Handn = 8) 20

mol es) of the conpound 111l prepared in step (b) above in’30 ml of dry

benzene and 1.5 m of [err] was added dropwi se to a solution bf 7.6 g (é3
mol es) of 3,4, 5-trinethoxybenzoyl chloride in 30 m of dry benzene. ‘The

A solution of 3 g (15

m xture was stirred overnight at 25 room tenperature. Then, the excess of

acyl

chl ori de was deconposed by the additSi:on of 2 nl of ethanol whil st

stirring for a 1 hour at roomtenperature. H O was added 2 and the organic
| ayer was washed with a 5 % so] ution. ofegerr then with Jerr]. -5- After

drying over [err] andfEeBpsiaiing Gvem

§|4 ! lyga gelt h@&mw,smgpxﬁﬁficaﬁﬂen[eﬁr& éQl5099g51 &o!hmﬁa‘égiﬁqﬁdl
or

paraffin oi

[err]),
1.73-1.4 (m 2H, RCH-C 2 10 NCO, 1.16 (large s, 12H . [err] 0.8 (t,

[ er B] E)WPLBZPNerfbnsn(ia) 4 593@“2(55%10)(?1330120315)252(@30'): 1585

3H
3

‘-dinmethylgar c=c) em™*.

10

15

20

25

g80yernd aeyappratirnorrbnthe

-1

'HNMR (80 MHz, CDCl,, HMDS) & ppm : 6.56 (s, 4H, Ar H),
4.62-3.87 (m, 4H, CH,NCO), 3.81 (large s, 18H, CH,0),
3.4-2.7 (m, 3H, CH,NCO + CHNCO), 1.73-1.4 (m, 2H, RCH,-C-
NCO), 1.16 (la'rge s,. 12H, . (CH2)6) 0.8 (t, ‘3H, C_H3).

2

. EXAMPLE 2

N,N’-bis-(3’,4’,5’-trimethoxybenzoyl) 2-(3’’,3?’-dimethyl)
-butyl piperazine ' '

Compound I in which R = C(CH3)3, n= 2

Step a
Preparation of (3, 3-d1methyl)-buty1 pyrazine

(Compound II in which

R=H, n=6and -(CH,) H = (CH c.('cu3.)3) |

2)2

Proceedirig as described in example 1 step (a) but
starting with neopentyl bromide instead of the n—héptyl
bromide, the title compound was recovered as a liquid.

IR (film) : 3050 (aromatic C-H), 2940, 2860 (C-H), 1580,

1525 (aromatic ring) cm ‘.

vy o
IHNMR (80 MHz, cnc13, HMDS) & ppm : 8.43 (large s, 3H,
aromatic H), 2.73 - (m, zn"-cnz-c = N), 1.55 (m, 2H,

CHZ-C-C - N), 0.92 (s, 3H, CH )

c(l)él eld

Fneh AeBUBRAET 18, §Pbdoc VEUF) GeiarhCe i (Rphacon Yy s

(80 Mz, CDGige tiMI® ¢empdupdnas white(esrydthalsdr ;Hn.pé. 621348¢. (m 4H,
3.81 (large s, 18H, [err]) 3.4-2.7 (m 3H, [err] + [err])



-butyl piperazine Compound I in which R=[err] =2 15 Step a _
Preparation of (3,3-dinethyl)-butyl pyrazine (Conpound Il in which R=H n ,
=+6 and -(CH2)6H = [err] Proceeding as described in exanple 1 step (a) but
20 starting with neopentyl brom de instead of the n-heptyl brom de, the
title conpound was recovered as a liquid. IR (film : 3050 (aromatic CH),
2940, 2860 (C-H), 1580, 1525 (aromatic ring) 9érr]. [err] (80 Mz, [err]
HVDS) [err] ppm: 8.43 (large s, 3H, 25 aromatic H, 2.73 (m 2H,

[err] =N, (m 2H, [err] = N), 0.92 (s, 3H, [err]). -6- Step
b Preparation of=2= , 3' -dimethyl ) -butyl piperazine (Conpourid Il in which
R =H n = 6 ancPrémdeion ¢€r2+(3%’,3’/-dimethyYp-butydopdpevaziok 6.5 ¢
(40 el es) of(c5 diﬁlwﬂigﬂared in step (a) above in 200 m of
absol 0% ethanol,_there were added In smal|l portions and over a period of 1

hour 9.2 g (44 midlBH: o Tofli ¥R anbClRLgHNTXTEFES) pa€(CHy)gded for an

additional hour. The 10 m xture was then poured into ice, éxtracted
with [err] gashed wth water and Qui§dn0VeE (8.6 g {19 CY3RTY) OB tne
o compound II prepared in step (a) above in 200 ml of
absolute ethanol, there were added in small portions and
over a period of 1 hour 9.2 g (44 mmoles) of sodium and
the mixture was stirred for an additional hour. The
| 10. mixture was then poured into ice, extracted with CHCI3,
o/ - washed with water and dried over Na,SO,. The evaporation
of the solvent led to a crude residue which was used as

such in the next step.

Step ¢ _ _
15 Preparation of N,N’-bis-(3’,4’,5’~trimethoxybenzoyl)
' 2=(3’’,3’’-dimethyl)-butyl piperazine

(Compound I in which

'3.= H, n = 6 and -(CH,) H = -(CH,), C(CH;),).

This step was conducted as in exanipl_e 1, step
20 (c). The title compound was recovered as a wax.

IR (film) : 2930, 2850 (C-H), 1625 (C=0), 1585 (Ar C=C)

-1
cm .

u{nuki(so'unz, cDCl,, HMDS) § ppm : 6.58 (d, 4H, Ar H),
4.5-3.95 (m, 2H, CH,NCO), 3.81 (s, 18H, CH,0), 3.37-2.65
25 (m, 5H, CH,NCO and CHNCO), 1.57 (m, 2H, CH,-C-NCO),

. 2
1.31-1.00 (m, 2H, CH,CMe,), 0.82 (s, 9H, CH,).

2

EXAMPLE 3 | | | ;
" N,N’-bis-(3’,4',5'-trimethoxybenzoyl) 2-methyl piperazine
R=H, n=1




of the solvent led to a crude residue which was used as such in the next

step. Step C 15 Preparation of N, N -bis-(3",4',5 -trimet hoxybenzoyl )
2-(3',3 "'-dinethyl)-butyl piperazine(Corrpound | in which R'= H, n =6 and
[err] = [err] This step was conducted as in exanple 1, step 20 (c). The

title conpound was recovered as a wax. IR (film : 2930, 2850 (CH), 1625
(C=0, 1585 (Ar C=C) -1 cm([err] (80 Miz7[err] HVDS) 6 ppm: 6.58 (d, 4H,
Ar H, 4.5-3.95 (m 2H, [err]) 3.81 (s, 18H, [err]) 3.37-2.65 25 (m 5H,
[err] and CHNCO) 1.57 (m 2H, [err]) 1.31-1.00 (m 2H, [err]) 0.82
(s, 9H, CH3pgtepxamnd ® NN -bis-(3',4,5 -trinmethoxybenzoyl) 2-met hyl

pi perazi ne Rommdrdial h—metﬂyl&iﬁéﬁzﬁrﬁeb Commrer ci al 2-met hyl pi perazine
Step ¢ Proceeding as described in exanple 1, step (c),, 5 the title- ",

conpound cas recovered as a whlte powder d mp. :176- 177[err]. -

Step ¢
Proceedlng as descrlbed 1n example 1, step (c),
5 the title compound cas recovered as a wlute powder ;
n.p. .176 177°C.

IR (in paraffin oil) : the same as for e'.xamplle 1.
THNMR (80 MHz, cnc13f,' HM'ES)"_; pp'm : 6.65 (4, 4H, ArH), W

'4.60-4.12 (m, 3H, CH,NCO + CHNCO), 3.77 (large s, 18H,
10 CH,0), 3.57~-2.75 (m, 4H, CHéNCO), 1.27 (4, 3H, CH;).

EXAMPLE 4 |
N,N’-bis-(3‘,4/,5’-trimethoxybenzoyl) 2-n-pentyl piperazine

Proceeding as described in example 1 steps (a),
(b), (c), but starting with n-butyl bromide instead of the
15 n-heptyl bromide, the title compound was recovered as
white crystals ; m.p. : 139-140°C.

IR (in paraffin 011) : 2925, 2850 (C-H), 1620 (C=0), 1580

(Ar ¢=C) cm .

'HNMR (80 MHz, CDCl,, HMDS) & ppm : 6.53 (d, 4H, Ar H),
20  4.48-3.92° (m, 3H, cuzuco + CHNCO), 3.81 (large s, 18H,
CH,0), 3.6-2.68 (m, 4H, CH,NCO), 1. 75-1.37 (m, 2H,

CHZ-C-—NCO), 1.12 (large s, 6H, (cnz) ), 0.77 (t, 3H, CH,) .

EXAMPLE 5
N,N’~-bis-~ (3' 47, 5'—trimethoxybenzoy1) 2-n-pentadecyl
25 piperazine o

R=H, n=15




]
IR (in paraffin oil) : the same as for exanple 1. [err] (80 MHz, [err]
HVDS) [err] ppm: 6.65 (d, 4H, ArH), 4.60-4.12 (m 3H, [err] + CHNCO,
3-77 (large*s, 18H, 2 10 [err]) 3.57-2.75 (m 4H, [err] 1.27 (d, 3H,
[err]) EXAMPLE 4 N, N -bis- (3, 4 5 -trimethoxybenzoyl) 2-n-pentyl
pi perazi ne Proceeding as described in exanplg 1 steps (a), (b), (c), but
starting with n-butyl brom de instead of the 15 n- heptyl bromde, the
title conpound was recovered as white crystals ; mp. : 139-140[err]. IR
(inparaffin oil) : 2925%,Sf8a8a{kq =Ch, 3 =¢) .
IHNVR (80 MHz, [err] HIV%:S]S' [err:](&%)gﬁs: l‘gg%éf dg4ﬁw§%éﬁ1%6g %1@4%4 3‘3&'
(m 3H, [err] + @WNCdC). DUl starting with) nttetradecaryd bromide ipstead
[err]s -d.75-1.3%f (the Rthep€yl]biohidel, At Lithhd J:@dizlbdmﬂd Hak!redbyered
CH3) . \BEXAMPLE 5 @IW-Jﬂft(B 4,5 -trinmethoxybenzoyl) 2-n-pentadecyl 25
pi perazine = 28 @ White powder ; mPp 8B ding as described in exanple 1
steps (a), (b), (c), but starting with n-tetradecanyl brom de instead of.

t he n-hept Y}f br (i:rﬂ dfint 'pn'grslfﬂﬁ 61y _()L!m:l:hv&asséfg AE B aéoxﬁbx\@ﬁa €a88%¥¢hea

mp. @ [err
in example 1.

'HNMR (80 MHz, CDCl,, HMDS) & ppm : 6.56 (d, 4H, Ar H),
4.47-3.90 (m, 3H, CH,NCO + CHNCO), 3.80 (large s, 18H,
CHj0), 3.40-2.87 (m, 4H, CH,NCO), 1.85-1.40 (m, 2H,

o 10  CH,-C-NCO), 1.17 (large s, 26H, (CH,),;), 0.82 (t, 3H,
EXAMPLE 6
N,N'—bis-(3',4',5'-trimethoXyben;oy1Lﬁ2-n—nonadecyl
piperazine

15 R=H, n=19

Procéeding as described in.example 1, steps (a),
(b), (c), but starting with n-octadecyl bfomide instead of
the n-heptyl bromide, the title compound was recovered as
a white powder ; m.p. : 76°C.

20 IR (in paraffin oil) : the same as the compound described
| in example 1. |

!H NMR (80 MHz, cbcl,, HMDS) § ppm : 6.51 (d, 4H, Ar H),
4.61-4.10 (m, 3H, CH,NCO + CHNCO), 3.85 (large s, 18H,

2
25  NCO), 1.22 (large s, 34H, (CH,) 0.83 (t, 3H, CH,;).

17) 1
EXAMPLE 7 : 3 '

N,N’~bis-(3’,4’,5’-trimethoxybenzoyl)-2-n~(cyclohexylethyl)
piperazine g A '




5 IR (in paraffin oil)

[err] + CHNCO, 3.80 (large s, 18H [err]) 3.40-2.87 (m ‘4H " [err]

1.85-1.40

(m 2H, 10 [err] 1.17 (large s, 26H, [err]) 0.82 (t, 3H,

[err]) EXAMPLE 6 NN -bis-(3,4",5 -trinmethoxybenzoyl) 2-n-nonadecyl

pi perazi ne 15 R=H n = 19 Proceedi ng ;as- descri bed in exanple 1, steps

(a), (b), (c), but starting with n-octadecyl brom de instead of the
n-heptyl brom de, the title conpound was recovered as a white powder ; mp.
: [err] 20 IR (in paraffi nRo_i=I ) same as .t he gonpound described in
exanple 1. [err] (80 MHz, [erfr] 6 ppm: 6.51%d, 4H Ar H), )
4.61-4.10 (m 3H, [err] + CHNCO), 3785 (large s, 18H, [err]. 3.45-2.90 (m

4H, [err])1.85-1.47 (m 2H, [err] 25 NCO), 1.22 (large s, 34H [err&*

0.83 (t, 3H,

[err]) PxabBeHingN de -desctibdl in ekample 1, steps (a),

, 5" -trimet hO(yPe%%V' }c‘:?', N CEQQQ')&XBS'[ W4t pépgig‘:ﬁ.éﬂﬁlmethgl [b%:rJlJide

10

15

20

instead of the n-heptyl bromide ; the title compound was:
recovered as a white powder ; m.p. : 123-125°C.

IR : the same as for example 1.

'HNMR (80 MHz, CDCl,, HMDS) § ppm : 6.52 (4, 4H, ArH),
4.60-4.10 (m, 3H, CH,NCO + CHNCO), 3.80 (large s, 18H,
CH,0), 3.50-2.77 (m, 4H, CH,NCO), 1.84-1.40 (m, 3H,

CH,-C-NCO + CH ); 1.22 (large s, 12H, _cHz-cyclohexyl
+ CH, of the cyclohexyl).. |
EXAMPLE 8

N,N’-bis-(3/,4’, 5"_.ftgme_thoxybenzoyl) -2-n-(3,4,5-
(trimethoxy)phenethyl) piperazine

Proceeding as described in example 2, steps (a),
(b) and (c), but starting with 3,4,5-(trimethoxy)benzyl
chloride instead of the n-heptyl bromide ; the title

.compound was recovered as white crystals ; m.p.: 117-121°C.

IR (in paraffin oil) : 3060, 3015, 3000 (aromatic C-H),

2940, 2860 (C-H), 1630 (C=0), 1585 (ArC=C)cm .

'HNMR (80 MHz, CDCl,, HMDS) 5 ppm : 6.60 (large s, 6H,
ARH), 4.60-4.12 (m, 3H, CH,NCO + CHNCO), 3.80 (large s,

. the’ same as the conpound described in exanple.l.
H NMR (80 MHz, CDCl3, HWVDS) 6 ppm: 6.56 (d, 4H, Ar H), 4.47-3.90 (m 3H,

Q



Proceedi ng as described in exanple 1, steps (a), (b) and (c), but starting
wi th cycl ohexyl net iyl brom de instead of the n-heptyl bromde ; the title
conmpound was retovered as a white powder ; mp. : [err] 5 IR : the sane
as for exanple 1. HNWR (80 MHz, [err] HVMDS) [err] ppm: 6.52 (d, 4H ArH),
4.60-4.10 (m 3H, CH NCO + CHNCO), 3.80 (h ge s, 18H 2 [err] 3.50-2.77
(m 4H, J[err] 1.84-1.40 (m 3H, [err] + ?err] ); 1.22 (large s, 12H,
[err]-cyclohexyl 10 + [err] of the cyclohexyl).. EXAMPLE 8

NN - bis- (3", 4 §—,Htr|dgpw)oxype§59ylaobé§ & 5cn(ﬁég”$stea§)(?ﬁ)%'i 1)(53

plpera2|ne [err£ Proceédi n descri in €xanpte
and (c), but st &™iéH. mFFb‘§‘HC9)étr|nethoxy)benzyl chloride |nstead of
the m-heptyl bromide ; the title conpound was recovered as white crystals

; ﬁ]p\J‘117 121[err] IR (in paraffin oil) : 3060, 3015, 3000 (aronatic
C-H), 2940, 2860 (CG-H), 1630 (C=0O, 1585 (ArC=C)[err] 20 [err] NWR (80
MHz, [err] HVDSEXAMPDE' 9 6.60 (large s, 6H, ARH), 4.60-4.12 (n1 3H, [err] +

GO 137go(§rgﬁzgl TP TR ARER TR i1

piperazine
R = _<:::>- . n=1

W Proceeding as described in example 1, sfeps (a),

(b) and (c), but starting with phenyl bromide instead of
the n-heptyl'bromide i the title compound was recovered as
a white powder ; m.p. : 168-170°C..

10 IR : the same as for example 8.

lHNMR : (80 MHz, CDCl,, HMDS) & ppm : 7.24 (large s, 5H,
C,H;), 6.55 (d, 4H, trimethoxyphenyl ArH), 4.58-4.10 (m,
3H, CH,NCO + CHNCO), 3.80 (large s, 18H, CH,0), 3.50-2.72

2 _
(m, 6H, CH,NCO + CH,¢).

A, 15  EXAMPLE 10
N,N'—bis-(3',4',5'—trimethoxybenzpy1)-2-n-(phenethyl)
piperazine

Proceeding as described in example 2, steps (a),

(b) and (c), but starting with benzyl bromide instead of

20 the n~heptyl bromide ; the title compound was recovered as
a white powder ; m.p. : 153-156°C.

IR : the same as for example 8.



~ EXAMPLE 9 N,N -bis-(3',4",5-trinmethoxybenzoyl) -2-n-(benzyl) 5

- pi perazine [err] Proceeding as described in-exanple 1, steps (a) (b) and
(c), but starting with phenyl bromi de instead of the n-heptyl " broin de ; "t het
title conpound was recovered as a white powder ; mp. : 168-170[err]."

IR : the sane as for exanple 8. [err] NVR :.(80 MHz, [err] HMDS) [err] ppm

. 7.24 (large s, 5H, [err]) 6.55 (d, 4H1x:r+ nethoxyphenyl ArH), 4.58-4.10
(m 3H, [err] + C}MKI» 3.80 (large s, 18H, CH30), 3.50-2.72 (m 6H, CH
[err] + [err]) EXAMPLE 10 :

NN - bi s-(3' ‘Hm@ (BPe¥Hmx yEBRL gy )Hl@ﬂ (q)hen@t nyro %ﬁpélazgﬁe g.er$H,

Proceedi ng aspdgscre sl (a, ©aHIP & fn L&i&aﬁp 1(Ryrmnd 4@0-@%08 miting
wi th benzyl §r§21de |nstgad of 720 t%e n- Hﬁ th e t|t g=«‘.

¥ brom de 7
Compound. wadfreCHaNGE HeCaNGRY 1 0 3pBRIALATaR (B, 18Eg Gkedhy (]: 5T 70
sane as for (ayaeh,e 0B, NCO [eroH, dIVR2(.BD N, ' rdHJ*NDﬁ)CC[)eIF] ppm 7.25
(large s, B5H, [err]), “6.58 (d, “4H, tri met hoxyphenyl .10 (m 3H
[err] + [err]) 3.80 (large s, 18H, [err]) -3.50- 2_70__ -
5 EXAMPLE 11
N'-bls-(3’ 47, 5'-trimethoxybenzoy1) 2-n-(phenyl-nfpropy1)

piperazine _ - y

-3.= f<::>ﬁ _ n é}3 : k;

Proceeding aS”described:in'exéﬁplé 2, steps (a),

(b) and (c), but'starting with'(phénetHYI)hfomide instead

10  of the n-heptyl bromide ; the title compound was recovered
as crystals ; m.p. : 133-135°C.

IR : the same as for example 8.

IHNMR (80 MHz, CDGIS,_'HMﬁS)‘ § ppm : 7.22 (large s, 5H,
CGHS)f 6.55 (d, 4H, trimethoxyphenyl ArH), 4.56-4.10 (m,

15  3H, CH,NCO + CHNCO), 3.78 (large s, 18H, CH,0), 3.47-2.70
(m, 6H CH,NCO + CH,¢), 1.80-1.45 (m, 4H, CH,~C-NCO + CH,~
Cc-¢).

EXAMPLE 12
N,N’-bis-(3’,47, 5’-trimethoxybenzoyl)-2-n—(p-(methoxy)
20 phenethyl) plgeraZLne

R = n =2
O'“’ 3

Proceeding as-descrYbed-in_example 2, Stéps (a),
(b) and (c), but starting with p-(methoxy)benzyl chloride
instead of the n-heptyl broﬁideﬂ;-the title compound was
recovered as crystals ; m.p. : 99-103°C.




(m 6H [err] + [err]) 2.03 (m 2H, [err]). 5 EXAWLE 11 N,N -bis-(3
, 4" .5 -trimet hoxybenzoyl ) -2-n-(phényk-n-propyl) piperazine [err] Proceeding,
as described in exanple 2, steps (a), (b) and (c), but starting with
(phenethyl) bromde instead 10 of the n- heptyl bromde ; the title
conpound was recovered as crystals ; mp. 33-135C. IR : the sane as for
example 8. [err]NVR (80 MHz, [err] HMDS) 6 pm: 7.22 (large s, 5H [err])
6.55 (d, 4H, trinethoxyphenyl ArH), 4.56-4.10 (m 15 3H, [err] + [err])

2H78[élfig$ ?err?Hb[e %Lm%EééN% égf%EH %H!g{grzg ' ggrr]) 180445 (m

, 5" -trimet hoxybenzoyl) - 2 n- (p- (et hoxy) 20 phenethyl) pi perazine [err]

Proceedi ng as” degqiMpeqsbn M PEBCE, , SHMPE)( 3 .p ) 141w 08) (apuks asHeng
Wi t h“p-( met hoxy) benzyl "chl ori de |nst3ad of th

n- br title
conpound was r eBGPer SeetRoxyphenyl ArH), ﬁ} meta "i°21°m?r\§' ’I‘¥ he
sane as for exappefyd. [®rH),NVRs (60 M(‘ﬂ, [GII‘H.] W@Bﬁe{:hox?bppzroyl?.@&'lw,

2H ortho o 4 60-4.08 (m, 3H, CH,NCO + CHNCO), 3.78 (large s, 21H,
CH,0), 3.45-2.60 (m, 6H, CH,NCO + CH,¢OMe), 1.92 (m, 2H,
CH,-C-NCO) .
EXAMPLE 13
N\ N,N’-bis-(3’,4', 5'—tr1methoxybenzoy1)-2-n—(p-(methy1)
- 10 phenylpropyl) piperazine
R = n=3
e
Proceeding as described in example 2, steps (a),
(b) and (c), but starting with p-(methyl)phenethyl bromide
instead of the n-heptyl bromide ; the title compound was
recovered as white crystals ; m.p. : 83-85°C. '
15 IR : the same as for example 8.

IHNMR (80 MHz, CDC13, HMDS) § ppm : 7.10 (s, 4H, methyl-

phenyl ArH), 6.58 (d, 4H, trimethoxybenzoyl Ar H)

4.55-4.12 (m, 3H, CH,NCO + CHNCO), 3.80 (large s, 18H,

CH,0), 3.45-2.68 (m, 6H, CH,NCO + CH, ¢Me), 2.33 (s, 3H,
20 CH,¢), 1.82-1.44 (m, 4H, CH,-C-NCO + CH,~C-¢Me) .

EXAMPLE 14 _
N,N’-bis—(3’,4’,5’~trimethoxybenzoyl)-2~-n-(p-(chloro)

phenethyl) piperazine

R = <<::>-c1 n

|
N



nono net hoxyphenyl ArH), 6.'80 (d, 2H, neta nononet hoxy- phenyl ArH)
4H, trinethoxybenzoyl ArH, 5 4.60-4.08 (m 3H, [er
[err]) 3.78 (large s, 21H, [err]) 3.45-2.60 (m 6H [err] +Terr])

6.60 (d,

r

(m 2H, [err]). EXAMPLE 13

N, N -bis-(3,4",5 -trinmethoxybenzoyl)-2-n-(p-(nmethyl) 10 phenyl propyl )

pi per azi ne [err] Proceedi ng as descri bedsdn-exanple 2, steps (a), (b) and
(c), but starting with p-(methyl)phenethyl
the title conpound was recovered as white crystals
15 IR the‘fane as for exa | e, 8. [err]NMR ( 80 N+E A%Err]

e

brom de ;

83-85[err].
HVDS) [err] ppm; 7.Bxp
trinet hoxybe(rmoyandAr(ch) 4. Bats. s’lt&rt(mg Shhthemr-]chidildmwls 6R1ékaa

( 45 ZtFS:Ile 6H! !erB]EXAW/L’g”] 2. 33% (3§I—sr zgrys rlg)

18H, [err]
1.82-1.44

ng A8t KA/ |inpe “‘P e6?98 skeps

, 4", 5'-tr|nmtunxybemagaﬁcz n-(p- (chloro) phenet hyl) pi perazine [err]
13 - Proceedlng as described in exanple 2, steps (a), (b). and (a), but
starting wth 4-chl orobenzyl chloride

5

10

15

20

' 4.60-4.10 (m, 3H, CH

IR : the same as for example 8.

1HNMR (80 MHz, CDC13, HMDS) § ppm : 7.38 (s, 4H, p-chloro-
phenyl ArH), 6.60 (4, 4H, trimethoxyphenyl ArH),
I,NCO + CHNCO), 3.78 (large s, 18H,
CH,0), 3.52-2.65 (m, 6H, CH,NCO + CH,4Cl), 2.0 (m, 2H,

2
CH,-C-NCO) .

EXAHPLE 15 :
N, N’-bls-(3' 4, 5'-trimethogybenzoy1)-2-n-(2 3- (dlchloro)
phenethyl)rplpera21ne

Cl cCl

. ‘Proceeding as described in example 2, steps (a),
(b) and (c), but starting with 2,3 (didhldro)benzyd.bromide
instead of the n-heptyl bromide ; the tltle compound was
recovered as crystals ; m.p. @ 108~ 110 c.

IR (in paraffin oil) : the same as for example 8.

'HNMR (80 MHz, CDCl,, HMDS) § ppm : 7.38 (m, 3H, C/H,),
6.60 (4, 4H, trimethoxyphenyl ArH), 4 55-4 12 _(m, 3H,
CH,NCO + CHNCO), 3.82 (large s, 18H, CH,0), 3. 55-2.65 (m,

6H, CH2NCO + CH2¢012), 2.03 (m, 2H, CHZ-C-NCO).

| -,
1.92

broni de i nstead of the n- heptyl

¥



t he title conpound was recovered as crystals ; mp. : [err] 5
IR : the same as for exanple 8. [errFNVR (80 MHz, [err] HVDS) [err] ppm:
%.38 (s, 4H, p-chloro- phenyl ArH), 6.60 (d, 4H, trinmethoxyphenyl
ArH), 4.60-4.10 (m 3H, [err] + CHNCO, 3.78 (large s, 18H, [err]
3.52-2.65 (m 6H [err] + [err]) 2.0 (m H 10 [err]. EXAMPLE 15

N, N -bis-(3",4",5 -trinethoxybenzoyl)-2-n-( 3 (di chl oro) phenet hyl)

pi per azi ne - [err] Proceeding as described in exanple 2, steps (a),
15 (b) and ( LES rting with 2, 3-(dichl oro)benzyl brom de instead of
t he n-heptyl br etitle corrpound was recovered as crystal S ; mp.

108- 110[err]N,} 'otrimethpuybs v 2 Y ¥1)[ err] NVR

(80 Mz, [err] 4,%&4&1; ]gfﬁgh%;ngs (m 3H, [err]) 20 6. 60 (d, 4H
tri mefAoxyphen m 3H, [err] + CHNCO, 3.82 (large s,
18H, [err]) 3.55-2.65 (m 6H [err] + [err]), 2.03 (m 2H, CH [err]) -

14 - EXAMPLE 16 NN -bis- (3", R , 5' Or_et hoxybenzoyl )-2-n-(p (aIIyI)
= 2

phenet hyl) piperazine [err] CH,—CH=CH,

_ Proceeding as described in example 1, steps (a),

5 (b) and '(c),_ but starting with p-(allyl)benzyl bromide

| ‘instead of the n-heptyl bromide ; the title compound was
recovered as a white powder ; m.p. : 111-114°C. '

o/
IR (in paraffin oil) : 3080 (=C-H), 3060, 3030, 3000
(ArC-H), 1640 (C=0 and C=C), 1585 (ArC=C)cm .
10 IHNMR (80 MHz, cDCl,, HMDS) § ppm : 7.12 (s, 4H, CgH,),
6.58 (d, 4H, trimethoxyphenyl ArH), 5.94 (m, 1H, CH ),
5.05 (m, 2H, =CH,), 4.50-4.10 (m, 3H, CH,NCO + CHNCO),
3.81 (large s, .18H, -CH30), 3.50-2.63 (m, 8H, CHZNCO +
CH,¢CH,), 2.0 (m, 2H, CH,-C-NCO).
15 TOXICOLOGY
N

The compounds of the  invention have been
administered to mice for determination of acute LDSO.
For all the compounds tested;-LDso was over 600 mg/kg.

20 ° PHARMACOLOGY

A proof of the pharmaceutical interest of the
compounds of the invention has l;een established by the
following pharmaceutical experiinenj;ation :



N

Proceedi ng as described in example 1, steps (a), 5 (b) and (c), but
'starting with p-(allyl)benzyl bron1de instead of the n-heptyl bronide ;.the

title compound was recovered as a white powder ; mp. : 111-T14[err]. IR °
(in paraffin oil) : 3080 (=CH), 3060, 3030, 3000 (ArCH), 1640°(C=0O
and C=C), 1585 (ArC=C)cnferr]. 10 [err] NVR (80 MHz, [err] HVMDS) [err]

ppm: 7.12 (s, 4H, [err]) 6.58 (d, 4H-tY¥%net hoxyphenyl ArH), 5.94 (m 1H,
CH=), 5.05 (m 2H, =CH ) 4.50-4.10 (m 3H, CH NCO + CHNCO, 3.81 (large
s, 18H, [err]) errl + [err]) 2.0 (m .2H, T[err]) 15
TOXI COLOGY Fhe 1N 4 ! atele tigncon NewnZealand

adm ni st ered tC)Raunnﬁgw detern1nat|on of acute. [err] For all the .
conmpounds tested, LD50 was over 600 ng/kg 20  PHARMACOLOGY A proof F.the
pharmaceutical intergst u of the invention bee

establ i shed by the f o§fﬁ%"§ﬁ§?’ 8&? thg %&%%?ﬁ‘ieﬂ?&??&ﬁm revealgd ;
| nhi biti on &nt iateresdisie RjFrepkagonist NeotifeitgndviRedbbintespEut to
derivat ives of r t e 1 .0t ece ng..P oni st
et vics v ariatsfed S05PkabRIGH 1PRUERKTRY S X b BECBRFAnD Eaﬁ%ﬁ% PAF
on pl atel et 1igh zplm (l!m eee@r@ing t@ Bgrn method.

n
L 099 -2-

This actiVity was evidehced by binding studies on
a rabbit plateiet'hohogenate. In this preparation indeed,
those derivatives inhibit the spec1fic bond of *[H]-PaF, L
10 whereas they are -without 51gnif1cant ' effect on the
binding of the appropriate ligands on tissue homogenates
rich in benzodiazepinlc (central '_and _ peripheral),
histaminergic (H, and H,) and 'adrenergic (ay, @y, B2, Bs)
receptors, to angiotens1ne II or to ANF. Their affinity is
15 therefore characteristic of PAF receptors.

_ The experimentation was. conducted on platelets
.with plasma of New Zealand rabbils.
Blood samples were taken from auricular artery
and placed in a citrate buffer (3.8 % ; pH 7.4) ; blood
20 was further centrifugated 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
25 Coultronics apparatus which determines the transmission
percentage corresponding to the maximum height of the peak
before the desaggregation.

' The percentage of variation 'of the inhibition
with respect to the transmission percentage is calculated
30 (control : pure DMSO).



'I:'hi s activity was evidenced by binding studi es on a rabbit pl at el et
honogenate. In this preparation indeéd, those derivatives inhibit the
specific bond of [err] [H -PAF, 10 whereas they are wthout

signi ficant effect on the binding of the appropriate |igands on tissue
honobgenates rich in benzodi azepinic (central and peripheral),

hi stam nergic ([err] and [err]) and adreﬁe?@ié [err] receptors, to
angiotensine Il or to ANF. Their affinity is 15 therefore characteristic

of PAF receptors. The experi tation .yas ondugt e n.pl ate \

pl asnma of New Zeal and r'gﬁgﬁt g‘g%gf’god'a?a ?%%r‘?@?‘g fﬁkgﬁgf’l’igmi uﬁtgép\g‘rlb v
artery and pl acENVESTEGATIONSg Wailf.erda1 3. Bo% ;3,ptp 7279, ; 18V 8ed TEAN-PIERRE
further. centrif or m 120 Th $aAMPIR . pre d
in DVB@, then d%ggéﬁgg%'plé?éleygbffchQ%Fgggg fgggﬁﬁﬁggT?ﬁean'g%%%'ofggﬁg
nm of PAF was alldERASERcMUSEBRE:, nMh&-i,orl'Aggregafpinn ofnrabhite, plateders

Coul troni cg appgy at gia‘e’ﬂh%-ﬂ@t&w‘t’iﬁ R dUANSN $Si PRABBERRBABJEOE  the
corresponding to the maxi num hei ght of the peak befqre the desagﬁ{'e ati o
The percent age releagei areartiam ( hanfnhithe | oATRChAdPBELE 1 RPRLTIVR n

transm ssion pejgRibifedl byCakbrahedadtive( agngsyl. : pure DVBO). - 16 -
This method was described in detail in LABORATORY

Results are reported in the following table.

EXAMPLE | ‘AGGREGATION BINDING
IC50 (Mol) IC50 (Mol)

1 1.2 10-7 6.2 10f8

2 7.1 10-7 | 2.5 10-7

3 5.6 10-7 6.7 10-7
4 1.9 10-7 3.2 108

5 5.8 106 6.3 106

6 2.4 10-6 4.7 106

7 4.3 10-7 7.4 10-7

8 7.1 10-8 3.8 10-8

N/ 9 4.1 10-7 7.3 10-7
10 5.4 10-6 4.1 10-6

11 1.1 10-8 | 3.1 10-8

12 6.2 10-8 6.0 10-8

13 3.5 10-7 1.4 10-7

14 1.7 10-7 4.5 10-7

15 3.7 10-7 6.8 107

16 2.9 10-7 5.3 107




| NVESTI GATI ONS, Vol . 41, No. 3, p.275, 1979, JEAN-Pl| ERRE CAZENAVE, Dr.

MED. , JACQUES BENVENISTE DR. MED., AND J. FRASER MUSTARD, M D., "Aggregation
of rabbits platelets 5 by platelet activating factor is "independent ¢
of the release reaction and the arachidonate pathway and inhibited
by menbrane-active drugs". Results are_reported in the follow ng table.
EXAMPLE AGGREGATI ON Bl NDI NG | G50 ( Mol ) - 1C50 (Mol) 1

1.2 10-7 6.2 [err] 2 7.1 10-7 2.5 10-7 3 5.6

10-7 7 T _ [err] 5 5.8
lerr] @%.3 cutane&pglo apliila . fafs 7 Tlerr] 7 4.3
[err] 7.4 [err] 8 - 7.1 10-8 . - 3.8 [err] 9 4. 1
10‘{ 7.3 10-7p48 derlvaﬁivﬁs[éﬁé&rdlng th %hdfﬁﬁ¢eﬁé§on, whef
err err
o) Ednuff{dred at o.5 Sna 4518 na/ka, By’ whHedes. in rags
[err] gidhificantly dogegeﬁfebﬁ-7 antagéhfkedﬂ /the - péassive
5 cutaneous anathlaxy' reactlon “(local sensibilization
induced by injection of homologous jmmunserum rich in IgE,
then immediate hypersensitivity reaction by systemic

injection of the. antigen). This protective activity was
recovered after oral administratiocn of 25 mg/kg of any of
10 the compounds of the invention_(protection varying between -

39 and 83 % accordihg to the compound). -/
3.~ Immun bronchospasm on:guineaépigs

The compounds of the invention were also studied

on the immun.brohohospoSm induced by antigen injection on

15 a guinea-pig paséiveiy' coﬁditioned "by injection of an

heterologous immunserum coﬁtaing IgE. Thé 25 mg/kg dose

per os of any of the compodnds reduces this bronchospasnm

to 15 to 49 % and the & mg/kg ‘dose IV to 25 % to 53 %

accordlng to the compound. : .
P : - ' o/

——



2.-. Passive cutaneous anaphii axy (rats) The derivatives according to the

i nventi on, mhen adm nistered at 6.5 and 12.5 ng/kg, by IP route, in rats
significantly > dose-effect ant agoni zed t he passive 5 cut aneous
anaphylaxy reaction (I ocal senS|b|I|zat| n i nduced by injection of

honol ogous i nmunserumrich in IgE, then edi at e hypersensitivity
reaction by systemc injection of the antlgen) This protective activity
was recovered affgipmgial adnministration of 25 ng/kg of any of 10 t he
conpounds of. t he—rmventi on (protection varying between 39 and 83 %
according to'thé-conpBiRreyazine feiminalpigeshospade genguiadedopingd aTte
conpounds of the invention were also studied on the i mun bronchospasm

i ndueed by antigen injection on 15 a gui nea-pi g passively conditioned by
injeétfbn'of an heterchggous i mmunserum contai ng |1 gE. Theggg nu/ kg dose per
os of any of the conpound§ reducejithls br oncho td 49 % and the

5 ng/ kg dose IVto 25 % ord g ty th CLAIMS: 1
Pi perazine derivati gemrelat N or nul N == ¢ =14 % QUEHHH
represents a straight or ed chai group NaviL0 fromn=l to n=20
carbon at ons, cH,,0 (cH,) ocH,
I
wherein
L/ —(Cuz)n— represents a straight or branched chain alkyl
group having from n=1 to n=20 carbon atoms,
and
R represents a hydrogen atom, a branched alkyl residue,
a cycloalkyl group having from 5 to 10 carbon atoms, a
phenyl group, optionally substituted by one or several
chlorine atoms, methyl or methoxy groups, or straight
or branched chain alkenyl groups having from 3 to 11
carbon atoms,
and therapeutically acceptable salts thereof.
. 2. N,N'-bis-(3',4',5'-trimethoxybenzoyl)-2-n-octyl
piperazine.
"

3. N,N'-bis-(3',4',5'-trimethoxybenzoyl) 2-(3'',63'"'-
~dimethyl)-butyl piperazine.

4. N,N'-bis¥(3',4',S‘—trimethoxybenzoyl) 2-methyl
piperazine.

5, N,N'-bis-(3',4',5'-trimethoxybenzoyl) 2-n-pentyl
piperazine.

6. N,N'-bis-{(3',4',5'-trimethoxybenzoyl) 2-n-

-pentadecyl piperazine.

RN A A




and R represents a hydrogen atom a branched al kyl residue,
group having from5 to 10 carbon atons, ‘a phenyl group, opti .
substituted by one or several chlorine atoms, nethyl or methoxy groups, or'

strai ght or branched chain al kenyl

a -cycl oal kyl

onal l'y

groups having from3 to 11 carbon ‘at ons,

<)

-19-'

and therapeutically acceptable salts théPeof. 2. N, N - bis-(3
,4',5'-trinethoxybenzoy|) 2-n-octyl piperazine. 3.

NN -bis-(3,4",5 -trimethox benzoyl) 2-(3""',3""'- -dlneth¥l) but yl -

pi perazine: B NVNV! hPS5( 3! 44'55‘rtrh@@ﬁbebBﬁ259v})2 nﬁrnynaées@ﬁa2|ne
5. N, N 'bbﬁpéﬁazﬂne -trlnethoxybenzoyl) 2-n-pentyl piperazine. 6.

N, N -bis-(3", 5'-tr|nethoxybenzoyl) 2-n- -pentadecyl piperazine.

7. N, N - bIS (3' , 5" -trimet hoxybenzoyl) 2-n-nonadecyl pi perazine.

N, N '-bis-¢38,4

9 .

N, N -

5N mrLneshoxybenzsyLirimathoﬁgnéhaagxyLeLhyI) pi pera

- —={dichloro) phenethyl) piperazine.

1

7.

N,N'-bis-(3',4',5'-trimethoxybenzoyl)-2-n-

~{p-allyl) phenethyl) piperazine.

18.

preceding. claim comprising reacting a compound of the

. N, N- bi s ég 4. 5 hox benzo I)=2-n-(3,4,5-
(trlnethoxyjb %%?ﬂ§¥¥l%£%£? zPh eriﬁlx
bis- (3", 5'-tr|nethoxybenzoyl) 2-n- (benzyl)
< 9. ,N'-bis-(3',4',5'-trimethoxybenzoyl)-2-n-(3,4,5-
—(trimethoxy)phenethyl) piperazine.
10. N,N'-bis-(3',4',5'-trimethoxybenzoyl)~2-n-(benzyl)
piperazine.
11. N,N‘—bis—(3',4t;S'=trimethoxybenzoy1)42—n4'
-(phenethyl) piperazine.
12. N,N'-bis-(3"', 5'—tr1methoxybenzoyl) -2~-n- (phenyl—
-n-propyl) plpera21ne.'
.13.  N,N'-bis—(3',4' 5 -trimethoxybenzoyl)-2-n-(p-  _
-(methoxy) phenethyl) piperazine.
14. N,N'-bis-(3',4',5'-trimethoxybenzoyl)-2-n-
~-{p-(methyl) phenylpropyl) piperazine.
* 15, N,N'~bis-(3',4" 5'-tr1methoxybenzoyl) 2-n-
~-(p-(chloro) phenethyl) piperazine.
. l6. N,N'-bis-{(3',4',5'~trimethoxybenzoyl)-2-n-(2, 3-

A process of preparing a compound according to any

general formula R—(CHz)n_l—X* wherein R and n

above defined and X is a bromine of chlorine atom with

ok c L " S *

are as

a-"ﬁe



pi perazine. 11. N, N -bis-(3,4 5'--tr|nethoxybenzoyl) 2-n- -(phenethyl)

pi pérazi ne. 12. ‘N, N' - bi s- (3" 4 5'-tr|nethoxybenzoyl) 2-n- (phenyl -

+n-propyl) *pi perazine. 13. N, N - bi s- (3 ,4",5 -trimet hoxybenzoyl ) - 2-n-(p-

- (met hoxy) phenethyl) piperazine. 14.

NN - bis- (3", 4' 5'-trinethoxybenzoyl)-Z-WTQQT»(nethyl) phenyl propyl )

pi per azi ne. N, N - bIS (3,4 ,5 -trinmethoxybenzoyl)-2-n- -(p-(chloro)

phenet hyl) plper

NN Cbi - (3, avidh hyEgexAnethyl | poginme, Fedycing, oFBP pHSAHIHATe

pi per azi ne. 17 subsﬂwuttﬁdswﬁhydpyrfazme et Hihey lgeend ) -Lonmuly phhl | yl) _

phenet hyl ) pi perazi ne. 18. A proc of preparing a conpoundaccording to

any precedlng cl ai m conpri si ng reai??ﬁa\a conmpound of the general fornmula

[ererMmereln R and n are as abov¥ defipBd and X is a brom ne or chlorine

atomw th -20- with pyrazyl met odiun1 reduci ng the resulting

substituted nethyl pyrazi ne of the gener 9rn§ka I %err] to a substituted
rﬁp an acyla ng the resulting

pi perazi ne of the general formula Il [
to a substituted piperazine of the general formula III

substituted piperazine by

H—N N—H

— (CH,) —R ITI

and acylating the resulting substituted piperazine by
treatment with 3,4,5-trimethoxybenzoyl chloride.

19. A process according to claim 18 in which the
reducing is effected with hydrogen over a palladium

(10%) on charcoal catalyst (in ethanol).

. 20. A process according to claim 18 in which the

reducing is effected by sodium in ethanol.

U 21. A process according to any of claims 18 to 20 in
which the acylating is effected in benzene in the
presence of triethylamine at room temperature.

22. A process of preparing a compound according to
any of claims 1 to 17 as herein described in any of the
Examples.

23, A compound prepared by a process according to any
of claims 18 to 22.

!
24. A therapeutic composition cq&taining at least one

compound according to any of claims 1 to 17 or 23 in

|-+ € L M 5 x




treatment with 3,4,5-trimethoxybenzoyl chloride. 19. A process according
to claim 18 in which the reducing is’effected with hydrogen over a
pal | adi um (10% on charcoal catalyst (in ethanol). 20. A protess’

according to claim 18 in which the reducing is effected by sodiumin
et hanol . 21. A process according to an of claims 18 to 20 in which the
acylating is effected in benzene in thé éresence of triethylam ne at room
tenperature. 22. A process of preparing a conpound according to any of

i

By .

claim 110 ddngscleeel §idRochl Rokd e ANt JiFe AP Sic 23010 lPMPOUN

prepared by a process according to any %1 1B

t her apeutic ééﬂﬁﬁéFFFéﬁleﬁnféwgﬁng at Ieast one conpound according to any -
of claine 1 to 17 or 23 in -21- admixture wth. a carrier suitab{éﬁ
for the selected adm nistration route. “nattt
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