2224027 Pi perazine Derivatives DESCRI PTION The invention relates to

pi perazine derivatives, to a nethod for. their preparation and to
pharmaceutical conpositions containing them The invention pfovides

pi perazi ne derivatives having the general formula |I: [err] wherein Z (~
represents a substituent A or NH A wherein A represents a Et >
branched chai n al kyl group having from1 to 17 carbon atons, a cycl oaI kyI
group havi ng from5 to 10 carbon atons or a group of the general formula:
[err] [ S Is s |nteger of from1l to 5 and each of
[err] and #? SrQ s REELY (Ew% presents a hydrogen, chlorine or
brom ne atomor a trifluoronmethyl. trifluoronethylthio. trifluoronethoxy,
“nmethyl or net hgﬁgcgggqgmﬂhe invention further provides a process for the
preparation of ~a prpgraztne derivati ast above defjned, the rocess
conprising (a) reaE'PFn&n"ﬁnﬁm& @:ﬁﬂ"l o RIR&FAZHS AL YA 09 e W] t3
a conpound A CRe€hoft 0 £% ai Rhedpoupteparasivhi clanfl = 8p orphetientical
obtai n conpoun I

of an organi ggmgggét%b%?cow&;&d,&)% t{;ﬁwgap{ ﬁtei c solvent in the presence

The invention provides piperazine derivatives having
the general formula I:

H,CO, OCH

3~ 3
H3CO c —-N N—C OCH, C’d
I \_( I
o
H4CO OCH, '.
0o —C —2 I
i
o

wherein Z represents a substituent A or NH-A wherein A
represents a straight or branched chain alkyl group having
from 1 to 17 carbon atoms, a cycloalkyl group having from §
to 10 carbon atoms or a group of the general formula:

i,

R, ( CH2 ) ~



resul tant conpound of the general fornula Il [err] and (c) treating the:
resul tant conpound of the.general formula Il HN

11 [err] - -3- withs 3,4, 5-trimethoxybenzoyl chloride in an aprotic :

sol vent.4™ t he presence of an organic base. Suitably the conpound A CO C
is réact™®® in diet hyI éther, tetrahydrofuran, benzene or toluene at
anbl ent terrperature‘ Wnereas the compound A-N=C=O is reacted in benzene or
t'ol uene at approximately [err] The organic base for steps (a) and (c)

may be triethylam ne. The hydrogenol ysis is preferably:effected using 10%.
Pd/ C i n ethanol Step (¢ rtor anty M 2§ U [
benzene.. The pi F}’Q}%‘ﬁﬁb %ﬁ%??@egg LSa‘sqg'g’g tg';derg% ?}gm{aﬁe acﬁ véerﬁld fach of
“anti-ischenic Ry - mg Rgentladepeadent lyn r@ﬁ#‘ﬁ&&@‘:sf i 8l ds,
such as fe”a' 48k h@g'a/rtﬂ'foh&}sentawhfaft faertpwm@le&methﬂ.

pharmaceut i cal _c 0STt1on conprising rc&lperaﬂ ne derivati
gp

t&y as ab ovg
defined in admxl'é Elupxomet itk eutt oMl e Methydk 8F BeHhexY
Thefollovvlng B@fmhgs illustrate the i nvention: EXAWPLE 1 Step A -

- The invention further prov1des a process for the
preparation of a piperazine derivative I as above defined,
the process comprlsing (a) . reacting N, N'-dibenzyl -2~
~hydroxymethyl-piperazine with a compound A.CO.Cl (to

.  obtain compounds I in which %2 = A) o;'A—N=C=0 (to obtéin

L)‘ o compOunds.I'ih which Z.= NH-A) in an aprotic solvent in the

- presence of an organic base, (b) hydrogenolysing the
resultant compound of the general formula II

B AP

2
0

and (c) treating the resultant compound of the general
formula III '

H=N_. NH III

0

CH,0=C=—2



N, N - di benzyl - 2- cycl ohexyl car bonyl oxynet hyl - - pi perazi ne (I

cycl ohexyl) A solution of 2 g (6.8 mmwles) of NN - dlbenzyl _

.- 2- hydr oxynet hyl - pi perazine in 30 -m dry benzene and 1 nil" of triethylam ne
s added dropwise to 1.1 g (6.8 mmol es) of cyclohexanecarbonyl chIoere in

1¢ m benzene. After stirring overnight at 'roomtenperature, t hess™

solvents were elimnnated under reduced pressure and the crude residue

treated with chlorof orm It was then washed with water, dilute aqueous

sodi um bicarbonate solutlon and mater agaln - The organic | ayer was

on 8 silica Qe Uhr SRR AL % B YRGB 4 G- gL O Ry Reeaen e

el uent . - 4in Tthe msenmm%narga%gqnm Q%B % of the ti tI e corrpound
as an oil. IR (fi |Sﬁitab1?3999he %Q?rﬂaoun@:ﬁ) cd el itk 3 re%%‘l:%d ﬁ56@1et3§:0

(C19: 1795 (Gpad) . ESEmASofaltn. | hodtbhe of "ebjfenSoal bblené '
S5H, [err] + ¢émpérathd®, - whe&%a(smtﬁéi domipdund pA-N=CrO ﬁﬁ%aeb@)d in72
g?Lyér%hgi;p ?Qﬁﬁéﬁ i?ﬁe?égb nge <§QQ%#%§?%?9 §b§|0he;ﬁ%.organic
- base for steps (a) and (c) may be triethylamine. The
hydrogenolysis 1is prefetably effected using 10% Pd/C in
ethanol. Step (c) may be. performed at ambient temperature'
1n benzene. '

The piperazlne derivatives I as above defined are\_)
active ‘as - anti-ischemic 'and anti-inflammatory agents,
useful in various fields, such as renal disease.
Accordingly the invention further provides a pharmaceutical
composition comprising.a piperazine derivative I as. above
defined in admixture with a pharmaceutically aCceptable

- diluent or carrier.

- The followihg Examples illustrate the invention:
EXAMPLE 1 |
Step A
N, N'-dlbenzyl 2—cyclohexylcarbonyloxymethyl-
-piperazine (I1.2Z = cyclohexyl)
) A solution of 2 g (6.8 mmoles) of N,N’'-dibenzyl-
—z—hyd:oxymethyl-pipetazine in 30 ml dry benzene and 1 ml
of triethylamine was added dropwise to 1.1 g (6.8 mmoles)
of cYciohexanecarbonyl'chloride in 10 ml1 benzene. After
_stirring overnight at 'room temperature, the solvents were
eliminated under reduced pressure and the crude residue
treated with chloroform. It was then washed with water,
dilute aqueous sodium bicarbonate solution., and water
again. The organic layer was then dried on anhydrous
magnesium sulphate, evaporated and chromatogtaphed on a
silica gel column using diethyl ether:petroleum (10:90 by
'vol) as eluent.

g;/



A solution of 1.5 g (3.7 mmles) of the conpound prepared in step A and 50
nmg Pd(10 % /charcoal in 50 m ethanol was treated with hydrogen under a '
pressure of 2.8 bars’ under stirring at [err] overnight. After filtration.
the et hghol was gvapor at ed of f under reduced pressure and the crude residue’
purlﬁl eFBn a silita gel col urm using methanol :chloroform (5:95 by vol)
.3s €l uent. " This operation yielded0.45g (90 % of the title . -
conpound as a very hygroscopic product. IR (film : 3340 (N-H), 2960, 2860
(CGH, 1730 (C=0) [err] [err] (80 MHz, [err] HVDS) [err] ppm: 3.95 (d,

2H, [err] = 0), Thi® pusifitgtion Hjayer1] B73g4%6@s%)2idf dilentpitde édmpound
[err] NH) 3 25% 2,6&@ 7H, CHC = 0 + [err] piperazine), 1.62 (m 4H, :
[err] 0), m ][err] cycl ohexyl) . -5- .Step C .

N, N -di-(3,4,5-trinethoxybenzoyl)-2-cycl ohexyl carbonyl oxy- . _ '

met hyI pi perazi-ne (1.Z = cyclohexyl) A solution of 0.5 g (2.2 nmmolées) of

"t he conpound mﬁpf(rﬁ(ixd n stefodoi n}"‘d?ld” ngﬁmﬁ? E)LQ&F and b ,° 'Thso," 2810
triethylan ne g 73ropvv|seto %m

3,4,5-trimet h%@'ﬁ@ 20y 38n1(&r =d®)irn 16O (ARC ¢F \ChefBene. The mixture was
kept overnig Nunde(rao smwlrtg)@m ranmsl)ertpgp paure. 7,27 Thaayeess 1UH,
acyl chlorld @%nge % étheg {-i gof 12r511 of 3@*{%
After evaporatlng bflAt B g c ‘p‘r sSure2St (B z%s

treated with | gr.of ar 1 and washed with wate
_ EQ-W), rBS - 2.02 (m, 7H, CHZ plperazine + CH=C = 0), 1.72

_ (m, 4H, CHZ-C-C = O), 1.25 (m, 6H, CH cyclohexyl) .

Step B . -

2-cyclohexylcarbonyloxymethyl-piperazine = (III, 2
cyclohexyl) - o

A solution of 1.5 g (3.7 mmoles) of the compound
'.'prep_ared' in step A and 50 mg PAd(10 %)/charcoal in 50 ml

ethan_ol was treated with hydrogen under a pressuré of 2.8
bars undér_ stirring at 40°C overnight. After filtration,
the 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. This
_operation yielded o. 75 - (90 %) of the title compound as a

v "~ very hygroscopic product.

_ {R (f£ilm) : 3340 (N~H), 2960, 2860 (C=H), 1730 (C = 0) cm L.
HNMR (80 MHz, CDCl,, HMDS) § ppm :. 3.95 (4, 2H, cHzoc = 0),
3.72 - 3.27 (m, 1H, CH=N), 3.45 (s, 2H, disappear with D0,
NH), 3.25-2.27 (m, 7H, CHC =0 + c_:H2 piperazine), 1.62 (m,
4H, cazfc-c =0), 1.2 (m, 6H, CH,, cyclohexyl).



dilute aqueous sodi um bi car bonate sol ution and then water again. After
dryi ng on anhydrous magnesi um sul phate and evaporating off the chlorof orm
a purification on a silica gel colum using methanol : chlofof orm (0.5: 99.5
by vol) yielded 1.1 g (74 % of the title conpound as a wax. -IR (fil

300, 3000

am de),
4H, ArH),

(ArC-H), 2940, 2860 (C-H), 1720 (C = O ester), 16565C = 0

1585 (ArC = O cnil. HNNR (60 MHz, [err] HVDS) [err] ppm: 6.57-(s,
4.83 (d, 2H, [err] =0), 4.45 = 3.97 (m 3H, 0 = C [err] =0),

3.86 (large s,
. CHC = 0) 1.93 - 0.9 (m 10H, [err] cyclohexyl). EXAWMPLE 2
'NN'-di (3,4, S—EiﬂnS{hoxybenzoyl) 2-1. butyl carbonyl oxy- nethyl - pi perazi ne
(I:Z =1t.butyl) The title conpound mas obtalned as a waxy substance by the

(m 1H,

nethod descrlﬁeﬂ i

2, 2-di net hyl - . ; : y ~4
i -6- IR (frmglhzl-g pe ratiné>*ﬂ z 2969c10584910C—H) 1730 (C =0 ester)

1640 (C =

18H, [err]) 3. 5 - 2.66 (in, 4H, [err] =0 2.6 - 2.23

= gmGge),Al%al{ﬁo% of ggefrk[? iiﬁﬁﬁ[éﬂ# ofl t{el §@(Q§L§d96

[err] ppm:

(m 3H 0 = [BFF?aEPﬂICii‘ ofteB. & i, W ’Nl [ r AFy 3"531“@ 83(‘#1 14§ ml
1.06 tgiefhy1aMint) was added dropwise to 1 g (4.6 mmoles) of
3.4,5-trimethokybenzoy1 chloride in 10 ml of dry'benZene{.-
The mixture was kepti'OVernight under stirring at room
. temperature. The excess of acyl chloride was then
decomposed by the addltlon of 1 ml of ethanol. After \/
evaporating off the solvents under reduced pressure, the
residue was treated with chloroform..and washed with water,
dilute aqueOuseSOGium bicarbonate solution and then water
agéin. . After drying on anhydrous magnesium sulphate and
'evaporating off the chloroform, a purification on a silica
gel column using . methanol:chloroform (0.5:99.5 by “vol)
yielded 1.1 g (74 %) of the title compound as a wax.

[err]),

IR
(C

= O ester), 1650 (C = O amide), 1585 (ArC = C) cm .

(£ilm) : 3050, 3000 (ArC=-H), 2940, 2860 (C-H), 1720
1

'HNMR (60 Mz, CDCl,, HMDS) 5 ppm : 6.57 (s, 4H, ArH), 4.83 _

(4,

2H, CH OC-—O), 4 45 - 3.97 (m, 3H, O—CNCH =-CH=NC =0), u

3.86 (large s, 18H, CH,;0), 3.5 - 2.66 (m, 4H, CH,NC = 0),

2.

2

6 - 2.23 (m, 1H, cnc = 0), 1.93 - 0.9 (m, 1cm,'.c'H2

'cyclohexyl).

EXAMPLE 2

N.N'-di-(a.4.s—trimethoxybenzoyl)—Z—t;butylcarbonyloxy-

methyl-piperazine (I:Z = t.butyl)

The title compound was obtained as a waxy substance

by the method described in Example 1, steps A, B and C, but
starting with 2,2-dimethyl-propanoyl chloride instead of -
cyclohexanecarbohyl_chloride.



EXAMPLE 3 N, N -di (3, 4, 5 t ri met hoxybenzoyl ) - 2- n. but anoyl oxy-

met hyl - pi perazine (1:Z = n.propyl The title conpound was obtained as- an oi
by the nethod descrlbed in Exanple 1, steps A, B and C, but starting
wth n- noyl chloride instead of cycl ohexane- carbonyl chloride. IR
(filr 080 (ArC-H), 2930 - 2860 (G H, 1720 (C =0 ester), 1640 (C =20
am de), 1585 (ArC = C -cnil. HNNR (80 MHz, [erg] HVMDS) [err] ppm: 6.62 (s,
4H, ArH), 4.66 (m 2H, [err] O) 4.55 - 4,05 (m 3H O =Terr] =0), 3.85
(large s, 18H, [err]) 3.52 - 8 (m 4H, [err]) 2.3 (m 2H, [err]) 1.77 -
1.35 (m" 2H, [err] 0), 0.87 (t 3H, CH 3). EXAMPLE 4

NN -di- (3,4, ':';:nr|(rfqt1lﬂgxybeng@g¢)-(atrbaqt)anoz@so oxgggbhyéc.p erla,yone I=Zo-
n. heptyl) The title nd was bt ai ned a V|scou2 substa ce by
the method de 'i%‘e’dv Bral e 12 9, a’&% Y A@S@a%rlfé =G §®arting with

?]; Oﬂﬂanoyl 3821) Imﬂewmf bexmnsﬁr bO"ﬁmCm 08| 6% (s, ZH{ ZH),
[ : 286 7 0 ester
1640 (C = 0 ani ) ﬁ5§58EAr %“* 2°5 1] ‘8’ é‘iﬁ?{z m, (W10 T 2

[err] ppm.: 6@@10(5 O¥H,3 {&6 r(js),, 18 H, CH O), 3.5 - 2.8 (m, 4H, cﬂ
© 1.06 (s, 9H, CH,). |

,NC = 0),

EXAMPLE 3
_ N,N'-di(3,4,5- trimethoxybenzoyl) 2- n butanoyloxy-
N methyl-piperazine (I:2 = .propyl)

- The title compound was ‘obtained as an oil by the
method described in Example 1, steps A, B and C, but
starting with n—butanoyl chloride instead of cyclohexane-
carbonyl chloride. '

IR (film) : 3080 (ArC=~H), 2930 - 2860 (C=H), 1720 (C = ©
ester), 1640 (C = O amide), 1585 (ArC = C) cm I . |
'uNMR (80 MHz, CDCl,, HMDS) § ppm : 6.62 (s, 4H, ATH), 4.66
(m, 2H, CH,OC = 0) ,» 4.55 - 4.05 (m, 3H, O = CNCH,CHNC = 0),
3.85 (large s, 18H, CH,0), 3.52 - 2.8 (m, 4H, CH,NCO), 2.3
(m, 2H, CH,CO), 1.77 - 1.35 (m, 2H, CH,~C=C = 0), 0.87 (%,
Y ~ 3H, cnn.
EXAMPLE 4
N, N'—di (3,4,5- trimethoxybenzoyl)~2-n octanoyl-
oxymethyl-piperazine (I:2 = n.heptyl) _ _
The title compound was obfained as a viscous
substance by the method described in Example 1, steps A, B
and C, but starting with n-octanoyl chloride instead of
cyclohexanecarbonyl chloride. |




4.85 4.05 (m 5H, [err] = O+ O=[err] 18H, [err]) 3.57 - 2.7 (m 4H,
ferr] =0), 2.2 (t, 2H, [err] = 0O, 1.52 (m 2H [err] =0), 1.33 (large
s, 8H, [err] 0.82 (t, 3H, [err]). EXAMPLE 5 N. N ’

‘-di-(3.4,5- tri met hoxybenzoyl ) - 2-n. decanoyl' - oxynet hyl - plpera2|ne (I

n.ponyl ) The title conmpound was obtalned as a viscous compound by t

method described in Exanple 1. steps A, B and C but starting with

n-decanoyl chloride instead of cycl ohexan®--carbonyl chloride. IR (film : °’
3060 (ArC-H), 2920, 2850 (CGH, 1740 (C = 0 ester), 1635 (C = 0 am de),

1580 (ArC HVDS 6.6 (s, 4H A .'
4.6 (gn rZHI At ]q} ) Z?(o%g) Mgogger%’§ﬁﬁﬁ [?Pré]uor.fpz&sm (cs-(-;y (a73$£3w
Lerrl) 3. 64 =2085=s(cmr)4H1q4@r "(C = @ andde} (t1583H (A% cff @711 42 (m

2H err thﬂg 7 t
NN - ([Zil (3] 4, 5- tr| rretgr?gx ehzo&%? %Egcaﬁoﬂpm oky®e®Ry| (Pi pdﬁazmm{“ Z =

n. hept adecﬁl’? TRe 4493 e(’éorré@iund!ﬁfm: obtai med a5 ONCH_SCEHFCE) ?l.} h?s,

net hod desesHbedcrI0 ampley 1. s eps ut %tartl ng’ W|f
oct adecano% hl or93 dEXI nst ead. ofécycl exgﬁ %}&)nyl Qhl o?rde.(t, 2B, IR
20 S

(film. 5394B, 2HO GE;H)C-CI%ZFO)(C £.93 (large s, eH,
- (CH)),oaz(t 3H, CH,).

 EXAMPLE 5
~ N,N'-di- (3.4, s-trlmethoxybenzoyl) 2-n. decanoyl- _ _
oxymethylfp1pe;a21ne (I:Z = n.nonyl) ' NS

The title compound was obtained as a viscous compound
by the method described'in-Exemﬁle 1, steps A, B and C, but
starting with n-decanoyl chloride ihstead of cyclohexane-
carbonyl chloride.. |

IR (film) : 3060'(Arc-4n, '2920 2850 (Cc-H), 1740 (c'= o}
ester), 1635 (C =0 amlde), 1580 (ArC = C) cnm 1.

HNMR (80 MHz, CDC13, HMDS) Sppm : 6.6 (s, 4H, ArH), 4.6 (m,
2H, CH,0C = 0), 4.45 - 3.97 (m, 3H, O = CNCH,~CH-NC = 0),

3.87 (s, 18H, CH;0), 3.65 - 2.85 (m, 4H, CH,NC = 0), 2.12
(t, 2H, CH,C = 0), 1.42 (m, 2H, CH,-C-C = 0), 0.75 (t, 3H,
CH,) . -
/
EXAMPLE 6

_N.N'-di(3.4.S-trimethoxybenzoyl)42—6ctadecanoyl-
oxymethyl-piperazine (I:%Z = n.heptadecyl)

The title compound was obtained as a viscous oil by
the method described in:Example'l. steps A, B and C, but
starting with octadecanoyl chloride 1nstead of cyclohexane-

 carbonyl chlorlde.




ester), 1650 (C = 0 am de), 1595 (ArC = C) cm HNWR (80 MHz, [err] HNVDS)
[err] ppm : 6.57 (s, 4H, ArH), 4.75 - 4.0 (m 5H CHOC 0+ 0 =([err] =
0), 3.87 (s, 9H, [ert} 3.48 - 2.75 (m 4H, [err] = 0), 2.22 (t, 2H, [err]
=0),,.147 (m 2H J[err] = 0O, 1.21 (large s, 28H, [err] 0.77 (t, 3H, '
[err]) BEXAMPLE 7 NN -di-(3,4,5-trimethoxybenzoyl)-2-o0.chl orobenzoyl -
oxynet hyl - pi perazire (I:Z = o.chlorobenzyl), The title conpound was obt ai ned
gn oi |y product by the nmethod described in %kanple 1, steps A ‘B, and C, -
ut. starting wt | ogo yl O de 5 ea h ecer ban
chloride. TR™(fi If%_ﬁ'n: 3070, 3658w (%} o3 %{M'Zggg?b czllé%(.)ﬁz{ Cjﬁﬁ)@{% ?720 )(dC
= 0 ester), 1&3berk, =165Ani€eF, 01804deh,C1598) (ARG T1§) O Moz, [err]
L R (0 Mlrntty oAk 8, e b L
. -H), 4. , lerr] = : - 3. : ;.0 =
[err] = 0), 3-84¢-9 @BH, 5{‘erF§*;]°§. 5 J 7t 79 TmENEH c?&q' ]'=._:8b')'. g]E%iNIsEE gHe
SLep AN N dehgopy! 3248\ 207butn, - 8, DIgHCOR) 0)oa) (i PRH AL (4 B ~
err m xt ur e 10 ¢ ol as). of NN -di FAYANS - -
- 2- hydr oxynet Plyf‘gpi é&'f af?‘r‘le,&g § ((i02 % eg)sgf (%%-&eyls1 s%gg/*éna(tce“gnkﬁ)l%
n of triethybaffndti,n38Q0CH,)of dry benzene was refluxed under stirring
for 48 hours. After evaporation of the solvents, the crude resi due was

treated. vi th chigifpygnand then washed with water, dilute aqueous sodium

bi carbonate -solTTTOMN, ___and.. wat in.. '
_ . N.N'—diy%af¥.5£§¥gégthox;g§hzoyl)-2-0.chlorobenzoyl-

. oxymethyl-piperazine (I:2 = o.chlorobenzyl)

Z'L/- The title compound was obtained an oily product by
the method described in Example 1, steps A, B and C, but
starting with 2-chlorobenzoyl chloride instead of cyclo-
hexanecarbonyl chloride.

IR (film) : 3070, 3020 (ArC—-H), 2930, 2860 (C-H), 1720
(C = 0 ester), 1630 (C = O amide), 1590 (ArC = C) cm I.
l4MMR (60 MHz, cDCl,, HMDS) 5 ppm : 7.63 - 7.13 (m, 4H,
chlorophenyl H), 6.56 (d, 4H, trimethoxyphenyl Ar-—H), 4.83
(m, 2H, CH,0C = 0), 4.63 - 3.96 (m, 3H, 0= CNCH,=CHNC = 0},

3.8 (s, 18H, CH,0), 3.5 - 2.73 (m, 4H, CH,NC = 0).

- EXAMPLE 8

Step A _ _ '
N,N'-dibenzyl-2-(N'’'-n.butyl-carbamoyloxy-

methyl)-piperazine (II,Z = NH(CH,),CH,)

_ A mixture of 10 g (34 mmoles) of N,N’'-dibenzyl-
-2-hydroxymethyl-piperazine, 10 g (102 mmoles) of n-butyl
-isbcyanate and 15 ml of triethylamine in 100 ml of dry
benzene was refluxed under stirring for 48 hours. After
evaporation of the solvénts. the crude residue was treated
with chloroform and then washed with water, dilute aquedus
- sodium bicarbonate ‘solution, and water again. The
chléroformic 1ayet_ was dried over anhydrous magnesium



chloroformc l|ayer. was dried over anhydrous nmagnesium -9-

sul phate, concentrated under reduced pressure and purified on a silica gel

col um using diethyl ether:petroleumether (10:90 by vol)“as eluent to give
11.7 g (87 % of .the title conpound as an oil. IR (film : 3330 (NH),

3080, 3060, 3020 (ArG-H), 2940, 2860 (CG-H), 1720 (C = 0 Gret hane}® HNMR |
(80 MHz, [err] HWVDS) [err] ppm:.7.27 (large s, 10H, ArH), -4.63 (m 1H, -
“NH), 4.37 (m 2H, CHOC =0), 4.02 and 8.%3-(2 s, 4H, [err]) 3.28 - 2.45 ?
(m 9H "pi perazine + CH NC.= 0), Steps B and C

N, N -(3,4,5-trinmethoxybenzoyl )-2-[N-"'-(n. butyl) , :
-car bam)yl oxgukphgté. pcopcentnated: Bndefe redured mqqsgqgﬁmcpmfled ‘
obt ai ned as r a i f@hrﬁiseﬂiéﬁe
crystals. 511SO% E(i?'N éﬁi fHHﬁmh ﬁﬁ?()é pe?%ég (C g t hape
1635 (C = 0 éhi’d%? bimllﬁﬁ: eleent ke 9LE ]1('é09 7 t t%%rr]
ppm: 6.6 (Seg ﬁ]ﬁbuﬁafﬁs 4n78ilm 2H, [err] = 4.65 - 3.92 (m 4H, O =
CNCH CHNC = O .87 (large s, 18H, [err] 3.42 - 2.7 (m 6H, [err]),
1.3 (m 4H, [err] 0 8 (t 3H, [err] EXAMPLE 9

I-\It er rTS![ hox}&‘ueﬁg}# ;P'ggﬁgspggﬁépﬁy[%péléperamné [er2? (Arc—H), 2940,
2860 (C=H), 1720 (C =0 urethane).
1y nMr (80 MHz, cnc13, HMDS) § ppm 7 27 (large s, 1oH,'ArH),
4.63 (m, 1H, NH), 4.37 (m, 2H, cnzoc = 0), 4.02 and 3.63 (2 s,
4H, CH20), 328 - 245 (m, 9H, p;perazine +.-CH2NC = e),.

Steps B and C
N,N'-di-(3,4,5- trlmethoxybenzoyl) -2-[N''-(n. butyl)—
-carbamoyloxymethyll-piperazine (I:Z = NH- (CHz)3 CHs)

The title compound was obtained as described in
Example 1, steps B and C. It appeared as whi_te crystals,
mp 90°C. ‘

(r.T.M) Y B . :
IR (Nujol) : 3340 (N—H), 1720 (C = O methane), 1635 (C = o

amide), 1590 (ArC = C) cm™ !
1 | ' .
HNMR (80 MHz, CDCl,, HMDS) § ppm : 6.6 (s, 4H, ArH), 4.72

(m, 2H, CH,OC = 0), 4.65 = 3.92 (m, 4H, O = CNCH,CHNC = 0 +
NH), 3.87 (large s, 18H, CH,0), 3.42 - 2.7 (m, 6H, CH
1.3 (m, 4H, (CH,),), 0.8 (t, 3H, CH,) .

ZNC =0),

EXAMPLE 9
N.N’'-di-(3, 4 S-tnmethoxybenzoyl) 2-[N*'-(3,4,5~

-tr iinethoxypheny.l ) -carbamoyloxymethyl] -piperazine

OCH3

NH OCH, )

s z

OCH3



-10- The title conpound was obtai ned as described in Exanple 8, step A but
starting with equinolar quantities of

N, N - di benzyl - 2- hydr oxynet hyl - pi perazi ne and 3, 4, 5- -trlnethoxyphenyl
~isocyanate instead of n-butyl isocyanate. Steps B and C were as in Exanple
-1 ?he*hktle conpound-was a pale yellow solid, np = [err] IR (Nujol) : 3300
(r¢r$ 1735 (C = O urethane), 1630 (C = O-agpde), 1590 (ArC = C) J[err].
{err] (80 MHz, [err] HVDS) [err] ppm: 6.80 (m 1H, NH), 6.62 (m 6H, ArH),
4.9 - 4.52 (m 2H, [err] =0), 4.47 - 3.97 (m 3H, -0 [err] = 0) 3.58 -
2:75 (m 4H, [err] = Uhe Atibtlei ngompoundie wasceaxstaidesiridzed descoibed eih.

steps A B and gyahbgel @, %e@g ﬁonﬁﬂﬁp&a g WRA Cqh b YafPghhh€dts 8BS

of the H NWR spectta are
NN -di - (3,4, 5- t?fnﬂtNox956925y172zhyérexnyﬁthm&ramﬁyrexynﬁtnpﬂ)spﬂpérazune

(1:z2 - 1- ethy|p¥@?fhétﬁo heﬁ lrlsocyﬁﬁéﬁé iKE&eaéf6¥3ﬂ@Eﬂt@ﬁ?Hso%§anb%%ﬂ
1.47 (quintet, FI Lerr ﬁg Zt é % ﬁ '
NN -di - (3, 4, 5-tPFeR th RGOy eraﬁ hBxEXB0P] eoiyne? 9|tBFﬁsrsgmﬁeueﬂ yas

n.pentyl) waxy aopalle ye:loy sobpd, mg. 271¢aPc2; | [err] =0, 1.51 (m 2H,

[err] O0,1.25 ( m 4H, [err]) 0.77 (t, 3H[err]) -

' IR (Nujol) : 3300 (N=H), 1735 (C = O urethane), 1630 (C =
amide), 1590 (ArC = C) cm . | |

lunMr (80 MHz, CDCl,, HMDS) 5 ppm : 6.80 (m, 1H, NH), 6.62

| (m, 6H, ArH), 4.9 - 4.52 (m, 2H, CH,0C = 0), 4.47 - 3.97 (m,
AN ' 3H, O = CNCH,-CHNC = 0), 3.58 - 2.75 (m, 4H, CH,NC = 0).

"According to the process described in Example 1,

steps A, B and C, the following compounds were prepared

(only modifications of the 1H NMR spectra are given):

EXAMPLE 10 o | _
. N,N’'-d@i-(3,4,5-trimethoxybenzoyl)-2-(2-ethyl-
butanoyloxymethyl)fpiperazine (I:Z = l—ethylgropyl)

mp = 170.2°C. 'HNMR & ppm : 2.12 (quintet, 1H, CHEL. ), .47

(qu1ntet, 4H CH,CH,), 0.77 (t 6H, CH,).

EXAMPLE 11
N.N’'-di-(3,4,5- trlmethoxybenzoyl) 2-n. hexanoyl-

oxymethvl-piperazine (I Z = n.pentyl)

waxy solid. "HNMR 6 Ppm : 2.27 (m, 2H, CH2C = 0), 1.51

2H, cn2 C—C = 0), 1.25 (m, 4H, CH 2)¢ 0.77 (t, 3H, CcH,)
377



- EXAMPLE 12 N.N'-di-(3,4,5-trjnethoxybenzoyl)-24acetoxy--nethyl-piperazine
(I:Z =methyl) nmp = [err] [err] ppm: 1.93 (s, 3H, [err] = 0). EXAWMPLE 13
N, N-di - (3, 4, 5-tri met hoxybenzoyl) - 2- (3 3- : L '
- di met hyl but anoyl oxymet hyl ) - pi perazine (1:Z = neopentyl) np :_[err] . ~ ppm
1 205 (s, 2H, [err] =0), 0.92 (s, 9H, [err] According 'to the procesgs
described in Exanple 8, steps A B and C, the follow ng cenpounds were
prepared (only nodifications of the [-erir] -NVR spectra are given): EXAMPLE
14 N,N -di-(3,4,5-trinethoxybenzoyl)-2-[N -(1- - .

- et hyl propyl ) car banpyl oxynet hyl] -piperazine (1:Z = [err] np = 90.2 C
IHNVR [err] BRXYAMPLE3.1835 - 2.92 (my 5H, . [err] + CHNCOO), 1.37 (m 4H, [err]

0.82 (t, 6H [err %WLQ 2 NNl t(h%x b5ent 0

~-(t.butyl)-carbanm : . | scous
conpound. jefth 12 - EXAMPLE 16 -
p = 59°C. 'HNMR 5 ppm : 1.93 (s, 3H, CH,C = 0).

EXAMPLE 1 3
~ N,N’'-di-(3,4, S—trlmethoxybenzoy;) 2- (3 3-
' -dlmethylbutanoyloxymethyl)—p;pera21ne (I:2 = neopentyl) -

1

mp : 86.6°C. 'HNMR 5 ppm ; 2.05 (s, 2H, CH,C = 0), 0.92 (s, \J

2
9H, CH,). | |
According “to the process described in Examplé 8,
steps A, B and C, the following compounds were prepared
(only modifications of the 15 mMr spectra are given):

EXAMPLE 14 |

N.N'-di—(3.4.s—trimethoxybenzoyl)—2-[N'4(1—
-ethylpropyl)carbémoyloxymethyl]?pipe:azine (I:2 =
-NE-CH(CH,CH,) ,)

mp = 90.2°C. 'HNMR & ppm : 3.55 - 2.92 (m, SH, CH,NC = 0 +

CHNCOO), 1.37 (m, 4H, cuzcus), 0.82 (t, 6H, CH,). </
EXAMPLE 15 | | | |
N,N’'-di—-(3,4,5-trimethoxybenzoyl)-2-[N'-
-(t.butyl)-carbamoyloxymethyll-piperazine (I:2 =
~NH-C(CH,),) | |

1

viscous compound. "HNMR 6 ppm : 1.20 (s, 93,'c33),

-



N, N -di - (3 4,5-trimet hoxybenzoyl)-2-[N -

_ (neopentyl) carbannyloxynethyl] pi perazine (1:Z = [err] np = [err] 6
ppm: 0.80 (s, 9H, [€err]) EXAWPLE 17 : - _

NN - di,- (3,4, 5-trimet hoxybenzoyl)-2-[N - '

-(o- chlorophenyl) carbannyloxynethyl] pi perazine (l:Z = [err] nmp = [err]
[err] Cppm: 7.3 and 6.7 (2 s, 4H, C6H4), 6.67 - 6.42 (m 4H, [err]
EXAMPLE 18 N, N -di- (3,4, 5- tr|nethoxybenzoyl)-Z-[N'-

- (1-net hyl but yl') - car banoyl oxymet hyl | - pi perazjgie-[err] np = [err] ppm :
1,27 (m 4H, [err]), 1.02 (d, 3H [err] 0.85 (t, 3H [err]). EXAWPLE 19
N, N -di-(3,4,5-trinmethoxybenzoyl)-2-[N - : ' _
-(1,2,2-trjnethggmmmma)rcarbannyloxynethyl]-piperazine [err] mp = 86"C
HNVR [err] ppm: 0.92; e[r . H C -13 -
EXAMPLE 20 N, N -di - Mﬁ#ﬁé&%@ “2901*)2 th- 7 sopentyl)
-carbannyloxynetmngppqggxikﬁnanbamoyloxymethy1]—piperazine (1:2 = _

—NH—~CH,~C(CH, )3)

mp = 80°C. HNMR & ppm : 0.80 (s, 9H, CH,) -

EXAMPLE 17 .
S N,N'-di-(3,4,5- trlmethoxybenzqyl) 2 [N'~
k/_ -(0o- chlorophenyl)-carbamoyloxymethyl]—piperazine (I:2 =
Q )
mp = 115°C. 'HNMR & ppm : 7.3 and 6.7 (2 s, 4H, c6H4),
6.67 - 6.42 (m, 4H, CgH,). '
EXAMPLE 18 .
‘N,N’-di-(3,4,5-trimethoxybenzoyl)-2- [N*-
—(1—methy1buty1)—carbamoyloxymethyl]—piperazine
(I: 3z = -NH-'CH - (CH,) ,~CH, )
a o _ CH |

mp = 78°C. 'HNMR & ppm : 1.27 (m, 4H, CH,), 1.02 (d, 3H,
CHyCH), 0.85 (t, 3H, CH,). -

EXAMPLE 19 _ 5
N,N'-di~-(3,4,5-trimethoxybenzoyl)-2-{N'—
—(1.2;2etrimethylpropyl)—carbamoyloxymethyll—piperazine

(I Z = ~NH-CH—C(CH;); )

CH3

) . 1 . . X : - :
mp = 86°C. "HNMR § ppm : 0.92 (m, 3H, Cg3CH), 0.79 (s, 9H,
CH,C) . o



[err] mp = [err] 6 ppm: 2.17 - 1 80 (m 1H [err] 1.27-(m 2H [err]
0.80 (d, 6H [err] EXAWPLE 21 N. N -di-(3,4,5-trimethoxybenzoyl)-2-N -(1

, 3-di et hyl.- but yl) -carbanoyloxynethyl] -piperaz ine [err]  np = [err] HNNR
[err] - ppm: 2.35 - 1.91 (m 1H, [err] 1.18 (n1 2H, [err]) 098 (d, 3H,

[ery]) 0.78 (d, 6H, [err]) EXAMPLE 22 %gﬁ
NN -di-(3,4,5-trimethoxybenzoyl)-2-[N - 5 - et hyl butyl) - '

- car banoyl oxynethyl ] -pi perazine [err] np = Terr] . ppm: 1.70 (m 1H
CH, 1.22 (m 2H CH2), 0.85 (m ©6H, f[err]) - 14 - TCMICCLOGY The

conpounds ‘of L4 ﬂgegblon have been admi ni stered per os to mice for
—Ugﬂ%tute-ferr

determ nati on . For al | the conpounds of the invention, [err]
was over 700 ng/ kg. NPHARSKCL? 3 inethos RZQ PN{Tcal interest of
the conpounds_efgbhént ygn&gggaﬂ@ IQE e€RY R L he follow ng .

phar maceuti ca XPE . ] ts aggregation on
New Zeal and r abbi t-s.(I.he expermimru._.ﬁt l)on,(g@sf%dyct ed on platelets w t h

mp = 71°C. HNMR § ppm : 2.17 - 1.80 (m, m, cu(cn3)2),
1.27 (m, 2H, CH ), 0.80 (4, sn, CH. 3)-

EXAMPLE 21
N. N'-dl-(3 4, S-trlmethoxybenzoyl) 2-N'
—(1,3—dlmethy;—butyl)-carbamoyloxymethyl]1plperazine :&J

n CH/CH
(I: 3z = euuf?x CH, <en, ) -
CH -

3

mp = 76°C. _IHNMR § ppm : 2.35 - 1.91 (m, 1H, CH(CH,),),

1.18 (m, 2H, CH,), 098 (d, 3H, CH,=C=N), 0.78 (d, 6H, CH,).
EXAMPLE 22

N, N'-d1 (3 4, 5-tr1methoxybenzoyl) 2 [N’'-
-(z-methy;butyl)-carbamoyloxymethyl]-plperazlne

. H CHZ fH CH,~CH, )
CH;
mp = 70°C. MHNMR & ppm : 1.70 (m, 1H, CH), 1.22 (m, 2H,
CH,), 0.85 (m, 6H, CH,). :



pl asma of New Zeal and rabbits. Blood sanpl es were taken fron1aur|cular
artery and placed in a citrate buffer (3.8% pH 7.4) blood was further
centrifuged for 15 mh.at 1 200 RPM The tested sanpl e was prepared in DWVSO
then. poured on platelets-rich plasma for 1 m, then a dose of 2.5 nM of PAF
was addéﬁ? The determ hation is nmade on a C}onolog Coul troni cs apparat us
whi ch deternines the transm ssion percentage corresponding to the maxi mum
hei ght of the peak before the desaggregati-od4 Fhe percentage of variation
of the inhibition with respect to the transm ssion percentage is cal cul ated
(control : pure DNBC% This met hod was described in detail in LABORATORY
INVESTIGATICNS TORECOROGY No. 3, p.275, 1979, JEAN Pl ERRE CAZENAVE, Dr.
'NED JACSUEE B][ENVEgletTEe Pb{n INEtEst AHDlti:te EB?SEIEtiWStT\ARB fbweat administered
ggregation of rabbits at.el e atelet-activatin agtor
i ndependent of PRE 2 &Y emégﬁct YFEW&P%F@ gtﬁbt gor all
I nhi-bi ted by netheapempounds ofughe. invéﬁhdomes&h%% ﬂamonwhmanoothQUk@he
~conmpounds inhibit the aggregation induced by 2.5 AM of PAF. N ne tests
made on 9 different rabbits allowed us to calculate the [err] of the
vari ous conpounBHARMAGOLOGE | i near regression test. The values for [err] on

platelets have been fgungy % e OldWSghe pharmaceutical interest of the
compounds of the invention has been established by the
following pharmaceutical experimentation:

~ Inhibition of ~the platelets aggregation on New Zealand
rabbits. - _
_ The experimentation was conducted on platelets with'
plasma of New Zealand rabbits.
_ Blood samples were taken from auricular artery and
placed in a citrate buffer (3.8%, pH 7.4) blood was further
centrifuged for 15 mn at 1 200 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 Coultronics
_ apparatus which determines the transmission percentage
 'L/' 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
(control : pure DMSO). |

This method was' described in detail in LABORATORY

- INVESTIGATIONS, V01.41. No.3, p.275, 1979, JEAN-PIERRE.
CAZENAVE, Dr. MED., JACQUES BENVENISTE, Dr. MED., AND
J. FRASER MUSTARD, M.D., 'Aggregation of rabbits platelets.
by platelet~activating factor is independent of the release
reaction and the arachidonate pathway and inhibited by
membrane-active drugs’.



2.

Exanple 1 :
~ Exanple 3 : 3.
-5 2.82 [er
1.69 [err] . Exanpl e
[err] Exanple 10 :
Exanple 12 : 4.
14 1.34 [e
1.05 [err] Exanple
[err] Bmmﬂelg:
- Exanple 21 -
PRESENTATI ON thecs
day in- oral _ad
50 ng or 100 ;rjg 3?

80 [err] 2

60 [err] Exanple 4 :

r] Exanple 6 : L 4.5

8 : ©2.41 [err] Exanple

7.12 [err] Exanple 11 : '

3 [err] Exanple 13 :
rr] Exanple 15 : — 15 - 1.34
17 - 2.12 [err] Exanple

Exanple

1.00
3.14

1.2
18 :

[err]

[err] Exanple _
7
-1,.38

[err] - Exanpl e
9 :.
© 4. 97

-,

Eﬁferr]

[err] Exanple .

[err] Exanple 16 :

1.04

The g.zesul%tgg rpé er %FEthgpi!{gag the 'gfo%our%?ézri]nh[i%r U

&akﬁohﬂﬁ&ﬁddﬁﬂ%ﬂy/za&tmneoﬁosns.aruiﬁeSQemghk@qﬂu

£487164 % p1Toweds ' B8, el A CORRTIME S

adn1n|strat|onf(uhetvdntenso¢oﬁpownd$0ua¢pgrthemﬁinQﬂkurqgﬂeﬁaéon test.

ration

FErgske,

The values for icg, on platelets have been found as

fbllows:

‘Example

Example

" Example

Example
Example
Example
Example
Example
Example
Example

" Example

Example

Example

Example

Example.

Example
Example

. Example

Example
Examplé
Example
Example
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PRESENTATION - POSOLOGY

In human therapy, active doses
in oral administration

(tablets

.2.80
1.00
3.60
3.14
2.82

4.5
1.69
2.41

1.38
7.12

4.97 N

4.3

1.21

1.34
1.34
1.05
2.12
1.04
1.69
1.37
2.82

4.13

or

.10
.10
.10
.10
.10
.10
.10

.10

.10

107

.10

10”7
.10°

.10
.10
.10
.10

.10

.10
.10
.10
.10

-7 -
-7
-6
-7
-6
-5
-1

7
-3
8
-6
7
7

-7
-7 N
-6
-5
-1
-7
=1
-1
-1

are 1-50 mg/kg per day

gelétine capsules

containing 50 mg or 100 mg per unit dose, for instance) or
0.1 to 5 mg/kg in IV administration (unit doses of 5 to 100 .
mg in individual phials).

L&



-16- CLAIMS 1. A pi perazine derivative having the general formula I:
[err] wherein Z represents a substituent A or NH A wherein A represents a
straight- or branched ‘chai n al kyl group having from1 to 17 carbon atons, a
cycl oal kyl, group having from5 to 10 carbon atons or a group of the general
formufa rr] wherein n is zero or an integer of from1l to 5 and each of
[err]~ and [err] 1ndependently represents a hydrogen chlorine or

brom ne atomor a trifluoronethyl, trifluorob@thylthio trifluoronethoxy,
nethyl or nethoxy group. 2.

N, N - (3,4,5-trimet hoxybenzoyl) - 2- _

-cyclohexylcarbdﬂ#ﬂaﬁinethyl pi per azi ne. 3.

NN -di- (3,4, 5 trlnethoxybenzoyl) 2- -t. butylcarbonyloxynethyl plpera2|ne
-17- 4 ‘NN - , 4, 5- oxyben

-n. but anoy!l oxyrre hyl - pﬁ&{m Wéi/ &?\H\T} év? aving r?%t%%&%z%%'}‘“%a I:
- n. oct anoyl oxynet hyl - pi geggzi ne. 6. NN - (3 4, 5-triqet hoxybenzoyl ) - 2-- '

- n. decanoyl oxynet hyl - p|p raxXine. 7. N N -di-(3,4,5- trlnethoxyb.‘°_ )-25

wherein 2% represents a substituent A or NH-A wherein A
represents a stfaight‘or branched chain alkyl group having
from 1 to 17 carbon atoms, a cycloalkyl group having from $§
to 10 carbon'étoms or a group of the géneral formula :

.Rg Rl
R, Rg '

wherein n is zero or an integer of from 1 to 5 and each of
R,» R,, Rgs Ry and R, independently represents a
hydrogen, chlorine or bromine atom or a trifluoromethyl,
trifluoromethylthio, trifluoromethoxy, methyl or 'methoxy
group. :

2. _ S K.N'-di4(3.4.57trimethoxybenzoy1)-24
-cyclohexylcarbonyloxymethyl-piperazine.

3. N.N'-di-(s,4.s—trimethoxybénzoyi)-z—
-t .butylcarbonyloxymethyl-piperazine.

A O



- oct adecanoyl oxynet hyl - pi per azi-ne. 8. N, N -di-(3,4,5-trinethoxybenzoyl) - 2-
ro.chlorobenzOonxynEthyI pi perazine. 9. NN -di-(3
4, 5-tri met hoxybenzoyl )-2- -[N -(n.butyl)- carbannyloxynethyl] plpera2|ne
10. _N, N -di- (3,4, 5-trinmethoxybenzoyl) - 2-

[hE (3,4, 5- trlnethoxyphenyl) carbannyloxynethyl] - pi per azi rie. 11, A&
N, N"- di - (3 4,5- trlnethoxybenzoyl) 2- ' ’

- (2- et hyl but anoyl oxynet hyl ) - pi perazi ne. 137 =

NN-di - (3, 4, 5- trinethOxybenzoyI) 2- -n.-hexanoyl oxyret hyl - pi peraz ine. 13.
N, N -di-(3,4,5-t t enz ace -piperazine. 14.
NN -di - (3, 4, 5§tr$hﬁ?h€ niogx#zkmeth°xyge“¥ yiith:

-(3, 3- d|nethy+bubuhanbpkqnghh;hYlppppeaazmne 11111111 111111
11111111121121112 *  C - 18 - 15 '

N, N -di-(3,4,5- trlnethoxybenzoyl)-z- -
C[N - (1-et hyl Hr oByNy= é&rb&nﬁyﬁokyﬁnehppxypepepn;?né 16

NN--di - (3, 4, 5=4 [ bSBAROY YORPREYhy12piperazine.
~[N -(t.butyl)- carbannyloxynethylI-plpera2|ne 17.

N, N -di-(3.4,5-trinmethoxybenzoyl) - 2- :
-[N - (neopentgl)Ncnrbaneysoxyaethyhbthoﬁybeﬁzayl)48—

N[m ?g gﬁlgrg%té%g$§g§§§5§ﬁ%€¥%;yﬁé?ﬁ§??15Fpera2|ne.

7.-N.N'-dl-(s.4.s—txlmethoxybenzoyl)—z—'. o
~octadecanoyloxymethyl-piperazine. - C W/

8. N,N'-di-(3,4,5-trimethoxybenzoyl)-2-
-o.chlo:obenzoyloxymethy;fpiperazine;

9. N,N’'-di-(3,4,5-trimethoxybenzoyl)-2-
-[N'—(n.butyl)-carbamoyloxymethyll-piperazine.

10 N,N’'-di- (3 4,5- trimethoxybenzoyl) 2-
-[N’'-(3,4,5-trimethoxyphenyl) carbamoyloxymethyl]-
-piperazine.

11. N,N’-di-(3,4,5-trimethoxybenzoyl)-2-
—~(2-ethylbutanoyloxymethyl)-piperazine.

12, N.N'-di—(3.4.sftrimethoxybenzoyl)-z—
-n.hexanoyloxymethyl-piperazine.
13. N,N’'-di-(3,4,5-trimethoxybenzoyl)-2- -
‘—acetoxymethyl-piperazine. '

14. N,;N’'-di-(3,4,5-trimethoxybenzoyl)-2-
~(3,3-dimethylbutanoyloxymethyl)-piperazine.

* 4 L M L *



“19. NN -di-(3,4,5-trimethoxybenzoyl) - 2-
=[N -(1-net hyl butyl)-carbanoyl oxynethyl ] - pi perazi ne 20.
N, N -di-(3,4,5-trinethoxybenzoyl)-2-
-[N -(1z2,2-trimethyl propyl)-carbanoyl oxynet hyl | - pi perazi ne. 21
N, N"-di T8, 4, 5- t r'i met hoxybenzoyl ) - 2- ' '
-[ N - (i sopentyl ) - car bamoyl oxynet hyl | - pi per azi ne. 22.
NN -di-(3,4,5-trinmethoxybenzoyl)-2- .~ 18 -
-[ N -(1, 3-di net hyl butyl ) - car banmoyl oxynet hyl ] - pi perazi ne. 23.

N, N'-di - (3, 4, 5-tr, enzoyl e 2- I N,- (2-nmet hyl.hutyl) '

“car banoyl Qxyméﬁyrﬁ’ﬁ.—éﬁ&q?dé.’sfiriﬂlepﬁ}t?EQ'&qztﬁ&]Bﬁezy-pr eparation of a.

pi per azi ne deri vdMN 've 1laetdydiprepyd )clcainbaino ytlos ymveddhysld ~pdperias inge + he
steps of a) reacting N, N -di benzyl - 2- hydr oxynet hyl - pi perazine with a
conpound of the general formula A CO C- or A-N=C=0 wherein A is as defined
inclaim1 in adSaproM’'cdisl (et St nimethoxybenzayl )a?-or gani ¢ base; 19
b) hydrogenol ysing t-he batyihaia rpamdyivkyie tiya 199 edad il a |1 [err]

wherein Z is as defined-in"claiml, and c) treating the resultant conpound
of the general formula II'l HN NH : I CHOCGZ 2

17. N.N'*di-(s.4.s—trimethoxybehzoyll-zf
—[N'-(ne0pentyl)-catbamoy10xymethy1]—piperazine.

_ 18. N.N'Qdi—(s,4.sétrimetho$ybehzoyl)~2-
o N _f[N'—(o—chlorophenyl)-carbamoyloxymethyl]-piperaziné.

19, N,N'-di—(s,4,S-trimethoxybenzoyl)éz-
-[N'-(1-methylbutyl) -carbamoyloxymethyll-piperazine.

20. N,N'-di-(3,4,5-trimethoxybenzoyl)-2-
—[N'-(l,2,2-triméthy1propyl)-carbamoyloxymethyll-piperazine.

21, N.N'-di-(s.4.s—trimethpxybenzoyl)-z-, _
'—[N'—(isopentyl)-carbamoyloxymethyl]-piperazine.

22. N.N'-di-(s.4.S-tfimethoxybenzoyl)—z—
—[N'—(l.3-dimethy1butyl)-carbamoyloxymethyl]—piperazine.-

23. N,N’'-di-(3,4,5-trimethoxybenzoyl)-2-
-[N’-(2-methylbutyl)-carbamoyloxymethyll-piperazine.

24. A process for 'the preparation of a piperazine
. derivative according to claim 1, the process comprising the
' steps of ' ' _
a) reacting.N.N'—dibenzyl-z-hydromeethYl-piperazine
with'a compound of the general formula A.CO.Cl or
A-N=C=0 wherein A is as defined in claim 1 in an
aprotic solvent in the presence of an organic base:

* (A L M 1 * .



0 wherein Z is as defined in,olain11 with 3,4.5- -trinmethoxybenzoyl

.chloride in an aprotic solvent in the presence of an organic base. 25. A
process according to claim 24 in which the organic base used in step (a) is
triethylamne. 26. A process according to claim24 or claim 25 in vy, ch
t'hé organic base used in step (c)-is triethylanine. 27. A procesé*’ﬂ
‘according to any of claims 24 to 26 in whjch t he hydrogenol ysis = is
- effected usi ng pal | adi um on-charcoal ™ i 42 eT hanol . -20- 28. A !

process according to any of clains 24 to 27 in which the conpound used in

‘step (a) is ACOd,,the.a rot| | ve used e die | ether,
t et rahydr of ur an. bé%&éﬁgi gY%@“% Q@ﬁdre?ﬁ£€a?é g?égéungf g éﬁg (a) is *
conduct ed at anblengememmbrﬁormuﬂaZDI A process accordlng to any of

claims 24 to 27 in which the conpound used in step (a) is A-N=C=0. the
aprotic solvent used ju ep (a) |s ene or tolu- -.and the reaction of -

- step (a) is condu ed at\a. tenpe ture f approx' 80 C. 30. A
process -accordi ng ts\@ny T 24 to 2M-rGHy

r aproti c sol vent
used in step (c) is Denzefie and t he tion of (c) {$ conducted
at - anbi ent tenperature 31 A pharma eutlcal conp05|t|on conprising a

pi perazi ne =Gc=z. '

0
 ‘wherein % is as defined in claim 1, and

c) treating the resultant compound of the generai
formula IIIX

H—N ~ NH . T - III

(iﬂzo—ﬁ—z
o)
 wherein % is as defined in claim 1 with 3,4,5-
-trimethoxybenzoyl chloride in an aprotic solvent
in the presence of an organic base. -\;/
25, A process according to claim 24 in which the organic
base used in step (a) is triethylamine.

26. A process according to claim 24 or claim 25 in which
the organic base used in step (c) is triethylamine.

.21.' A process according to any of claims 24 to 26 in
which the hydrogenolysis - is effected  using
palladium-on-charcoal in ethamol.

N



derivative according to any of clains 1 to 23 in adm xture with a-
phar maceutical ly acceptable diluent or carrier. 32. A pharmaceuti cal
.conposition according-to claim31 in unit dose form 33. A

" phar maceuti cal

caonposition according to claim 32 for oral ‘adm nistration

and cohfﬁfnlng from50 to 100 ng of the piperazine derivative. 34. A

phar maceuti cal

adni ni stration and contalnlng from5 to 100

derivative.

¥

conposition according to clab 32 for intravenous
ﬁb of the piperazine

28, A process according to any of claims 24 to 27 in
which the compound used in step (a) is A.CO.Cl, the aprotic

solvent used in step (a) is diethyl ether, tetrahydrofuran,
benzene or toluene, and the reaction of etep (a) 1is
conducted at ambient temperature.

29. A process according to any of claims 24 to 27 in
which the compound used in step (a) is A-N=C=0,. the'aprotic

"solvent used in step (a) is benzene or toluene, and the

reaction_ of step (a) is conducted at a temperature of
approximately 80°C. |

30. A process according to any of claims 24 to 29 in
which the aprotic solvent used in step (c) is benzene and
the reaction of step (¢) is conducted at ambient
temperature.

31. A pharmaceutical composition comprising a piperazine
derivative according to any of claims 1 to 23 in admixture
with a pharmaceutically acceptable diluent or carrier.

32.. A pharmaceutical composition according to claim 31 in
unit dose form.

33, A pharmaceutical composition according to claim 32

for oral administration and containing from 50 to 100 mg of
the piperazine derivative.

34. A pharmaceuticallcomposition according to claim 32
for intravenous administration and containing from 5 to 100

- mg of the piperazine derivative.
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