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The present invention concerns new piperazine com-
More particularly it relates to -1-(di-mono-
alkyl) - 4 - (acyloxy-lower
alkyl)-piperazines, in which the lower alkyl radicals

pounds,
cyclic

aryl-m ethoxy-lower

contain from 2 to 3 carbon atoms, salts or quaternary
ammonium compounds thereof, as well as process for
the preparation of such compounds

~The carbon atoms in the piperazine ring are prefer- -
ably unsubstituted, but they may contain as substituents

lower alkyl groups, e.g. methyl or ethyl. |
The monocyclic aryl radicals stand for phenyl radloals
which may be unsubstituted or may contain as sub-

stituents lower alkyl radicals, e.g. methyl or ethyl; hy-

droxyl groups; lower alkoxy groups, e.g. methoxy, ethoxy
or a,8-methylenedioxy; lower alkoyloxy, e.g. acetoxy;

nitro groups; amino groups, such as primary amino, sec-

ondary amino, e.g. methylamino, or tertiary amino, e.g.

drmethylammo or halogen atoms, e. g ehlorlne or bro~

mine.

Lower alkyl radicals contain preferably fzrom 2 to 3

carbon atoms and are therefore represented by 1,2-
ethylene, 1,2-propylene or 1,3-propylene. These radi-

cals separate the oxy groups from. the nitrogen atoms

of the piperazine ring by at least 2 carbon atoms.

An acyl radical is derived from an organic carboxylic
or thiocarboxylic acid, for example, a lower aliphatic
carboxylic acid, such as a lower alkanoic acid, e.g.
acetic, propionic, pivalic, hydroxyacetic and the like; a
lower alkenoic acid, e.g. acrylic or methacrylic acid; an

aryl carboxylic acid, particularly a monocyclic aryl car-

boxylic acid, e.g. benzole 4-hydroxybenzo1e, 3,4,5-tri-
methoxy-benzoic, 3 4-methylenedroxy-b enzoic, 3 -fdmlethyl-
amino-benzoic, 3,4-dichloro-benzoic or carbethoxy-syrin-
gic acid, or a bicyclic aryl carboxylic acid, e.g. naphtha-
lene cerboxyhe acid; an aralkanoic aold e.g. phenyl-
acetic acid; an arylalkeno1e acid, e.g. cinnamic or 3,4,5-
trimethyoxy-cinnamic acid; a aryloxyalkanoic acid, e.g.

phenoxyacetic acid; a carbonic acid, particularly an
amino-carbonic acid, such as an N-unsubstituted, N-
monosubstituted or an N,N-disubstituted amino-carbonic
acid, for example, an N-lower alkyl<carbamic acid, an
N,N-di-lower alkyl-carbamic acid, an N-monocyclic

aryl-carbamic acid or an N-bicyclic aryl-carbamic acid,

e.g. carbamic, N-methyl-carbamic, N,N-dimethyl-car-
bamic, an N-phenyl-carbamic or an N-naphthyl-car-
bamic acid; or a thiocarbonic acid, particularly an amino-
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thiocarbonic acid, such as an N-unsubstituted, N-mono-~

substituted or an N,N-di-substituted amino-thiocarbonic
acid, for example an N-lower alkyl-thiocarbamic acid,

an N, N-di - lower alkyl - thiocarbamic acid, an N-
monocyclic aryl - thiocarbamic acid or an N - bicyclic
aryi-thiocarbamic acid, e.g. - thiocarbamic,” N-methyl-
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_ | 2 .
thiocarbamic, N,N-dimethyl-thiocarbamic, an N-phenyl-
thiocarbamic or an N-naphthyl-thiocarbamic acid. Addi-
tional substituents may be attached to the aliphatic and
aromatic portions of the acyl radicals, for example,
lower alkyl radicals, e.g. methyl or ethyl; hydroxyl

. groups; etherified hydroxyl groups, such as lower alkoxy

groups, e.g. methoxy, ethoxy or «,8-methylenedioxy;
esterified hydroxyl groups, such. as lower alkoyloxy
groups, €.g. acetoxy; nitro groups; amino groups, such as’
primary amino; secondary amino, e.g. methylamino or

- ethylamino; or tertiary amino, e.g. dimethylamino or
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diethyl amino; or halogen atoms, e.g. chlorine or bro-
mine. o

Salts, eepeerally the bls-salts of the piperazine deriva-
tives of this invention are particularly therepeuneally'
useful ‘acid addition salts, for example, those with in-
organic acids, such as, hydrohalic acids, e.g. hydro-'
chloric or hydrobromic acid; thiocyanic acid; sulfuric
or phosphoric acids; or those with organic acids, such as,
formic, acetic, proprome, glycolic, lactic, pyruvic, oxalic,

malonic, succinic, maleic, fumaric, mallc tartaric, citric,
a_scorbic - hydroxymaleic, dlhydroxymalero . benzoic,
phenylacetic, 4-aminobenzoic, 4-hydroxybenzoic, an-
thranilic, cinnamic, mandelic, salicylic, 4-aminosalicylic,

2-phenoxybenzoic, 2-acetoxy-benzoic, methane sulfonic,

ethane sulfonic, hydroxyethane sulfonic, benzene sul- -
fonic, p-toluene sulfonic, naphthalene sulfonic or sul-
fanilic acid or methionine, tryptophane, Ilysine or
arginine. ~ - | .

‘Quaternary ammonium compounds, especially bis-
quaternary ammonium compounds are those with reactive
esters formed by hydroxylated hydrocarbons and strong
inorganic or organic acids. Particularly mentioned may -
be the quaternary ammonium compounds formed with
lower alkyl halides, e.g. methyl chloride, methyl bro-
mide, methyl iodide, ethyl chloride, ethyl bromide, ethyl
iodide or propyl chloride; with di-lower alkyl sulfates,
e.g. dimethyl sulfate or diethyl sulfate; or with lower
alkyl aryl sulfonates, e.g. methyl p-toluene sulfonate, as
well as the corresponding quaternary ammonium hy-

"droxides and the salts formed therefrom with other in-

organic or organic acids, -
‘The new piperazine derivatives of tlns mventlon have

stimulating and/or analgesic . properties. They may there- -

fore be used as stimulating agents in states of drow-

siness, in cases of barbiturate poisoning or to overcome
general fatigue, and/or as analgesic agents to alleviate
pain. A particularly pronounced stimulating effect is
observed with: the 1-(2-di-monocyclic aryl-methoxy-
ethyl)-4-(2-acyloxy-ethyl) -piperazines, in which the acyl
group is derived from an amino-carbonic acid, such as
a carbamic acid or a thiocarbamic acid, and in which
the monocyclic aryl radicals have the above-given mean-
ing, and addition salts with hydrohalic acids, e.g. hydro- -

chloric or hydrobromic acid, or with hydroxy-carboxylic

acids, e.g. tartaric or citric acid. Representing this group
of compounds, is, for example, the 1-(2-diphenyl-.
methoxy-ethyl) - 4 - [2-(N-phenyl - throeerbamyloxy)

60 ethyl]l-piperazine of the formula

CH—0O OH:JGHT"'}‘I\

}J—OHEOHe—O—C—NHU

and the dihydrochloride thereof.
Compounds of this invention, which exhibit analgeem |
properties, are particularly the 1-(2- dr—-monoeyche aryl-

#o methoxy-ethyl) -4—(2—acyloxy-ethy1) -piperazines, in which

the acyl group is derived from an aromatic and, par-
ticularly, from an alkanoic acid," and in which the
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monocyclic aryl radicals have the above-given meaning,
and the addition salts with hydrohalic acids, e.g. hydro-/

chloric or hydrobromic acid, or with organic hydroxy-
carboxylic acids, e.g. tartaric or citric acid. For ex-

ample, the 1-(2- diphenylmethoxy-ethyl)-4-(2-acetoxy-

ethyl) fp-ip_ora,zino of the formula:

7N 0
{ >\ S/ 1
CH—0—CHiCH—N  N—CHiCH;0—C—OFH:

o

of the dihydro-chloride thereof, have a marked anal-
gesm effect.

The new compounds may. be used as medicaments in
the form of pharmaceutical preparations, which contain
the new It:,o]:'rlpounn:ils. in admixture with a pharmaceutical
organic or inorganic, solid or liquid carrier suitable for
enteral, e.g. oral or parenteral administration. For
making up . the preparations there may be employed

substances which do not react with the new compounds |
magnesium

such as water, gelatine, lactose, starches,
stearate, talc, vegetable oils, benzyl olcohols gums, poly-
alkylene +glycols petroleum jelly or any other known
carrier for medicaments. The pharmaceutical prepara-
tions may be in solid form, for example, as tablets,
dragees or capsules, or in liquid form, for example, as
solutions, e.g. isotonlc solutions, or as emulsions.
desired, they may contain auxiliary substances, such as
preserving agents, stabilizing agents, Wettmg or emulsi-
fying agents, salts for varying the osmotic pressure or
buffers. They may also contain, in combmauon other
therap eutlcally useful substances.

The new piperazine derivatives of this invention may
be prepared by esterifying in a 1-(di-monocyclic aryl-
mothoxy—lowor alkyl)-4-(hydroxy-lower alkyl)-pipera-
zine or a salt thereof the free hydroxyl group with the
acyl radical of an organic carboxylic acid, and, if desired,
converting a resulting salt into the free base, and/or,

if -desired, convortmg a Tesulfing base into a salt or a

quaternary ammonium compound thereof.

The esterification of the free hydroxyl group is car-
ried out according to known- esterification procedures.
The esterifying acid is particularly used in the form of
a reactive derivative thereof, for example, as an acid
halide, e.g. chloride, or an amd anhydride. These de-

rivatives are used olther in the absence or preferably

in the presence of a basic condensing agent, for example,
an organic base, €.g. pyridine, collidine or benzyl tri-
methyl ammonium hydroxide; or an. alkali metal or
alkaline earth metal carbonate, e.g. sodium carbonate
or potassium hydrogen carbonate. The reaction is car-

ried out either in an excess of the liquid organic base,
e.g. pyridine, or in the presence of a non-hydroxylated

solvent, such as a hydrocarbon, e.g. hexane, benzene,
toluene or xylene. The reaction occurs under cooling,
at room temperature or may be performed at an elevated
temperature, for example, the boiling temperature of
the solvent; it may be carried out in an open vessel under
normal pressure or in a closed vessel under an elevated

pressure, and, if desired, in the presence of an inerf

gas, e.g. nitrogen.

The reaction may also be performed by preparing
the metal salt, such as an alkali metal, e.g. lithium,
sodlum or potassium, salt of a 1-(di-monocyclic aryl-
methoxy - lower alkyl)-4-(2-hydroxy-lower alkyl)-
piperazine, by reacting the latter with an alkali metal
amide or hydride, e.g. lithium, sodium or potassium
amide or hydride, or an alkali metal lower alkylate,
e.g. sodium or potassium methylate or ethylate, in a
suitable solvent such as a hydrocarbon, e.g. hexane,
bénzene, toluene or xylene; an ether, e.g. 1,4- dioxane or

dlothyloneglycol dimethylether; or a lower alkanol, e.g.
‘Such salt is then reacted with the

methanol or ethanol.
acyl halide, eg. chloride or bromide.

If.
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particularly suited for the esterification with the halide,
e.g. chloride, of a carbamic or a thiocarbamic acid. If.
necessary, the reaction may be carried out at an elevated
temperature and/or the reaction may be performed in a
closed vessel under increased pressure, and, if desired,
in the atmosphere of an inert gas, e/g. nitrogen.

The acyl radical of a carbamic or thiocarbamic acid
may also be introduced by -reacitning a 1-(di-monocyclic

aryl-methoxy-lower alkyl) - 4 - (hydroxy-lower atkyl)-
plperazmo or a salt thereof with an isocyanate or iso-
thiocyanate, for example, an alkali metal, e.g. sodium
or potassium, or an ammonium isocyanate or isothio-
cyanate; or an N-monosubstituted isocyanate and iso-
thiocyanate, for example, an N-lower alkyl isocyanate,
e.g. methylisocyanate, or an N-monocyclic or N-bicyclic

aryl-isocyanate, e.g. a phenyl isocyanate or a napthyl iso-

cyanate, or the corresponding isothiocyanate derivatives.
Such reaction may be carried out in the absence or pref-
erably in the presence. of a solvent, such.as a hydro-
carbon, ‘e.g. hexane, benzene, toluene, or Xylene; under
cooling, at rcom temperature or at an elevated tem-
perature; at atmospheric. pressure or in a closed vessel
under increased pressure, and, if desired, in the presence
of an inert gas, e.g. nitrogen.

The starting materials used in the above process are
known or may be prepared according to methods used for
the preparation of the known intermediates. For ex-

- ample, by reacting a metal salt of a 1,4-bis-(2-hydroxy-
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ethyl)-piperazine, prepared by treatment with a metal
salt forming reagent, such as an alkali metal amide or
hydride, e.g. lithium, sodium: or potassium amide or
hydride; or an alkali metal lower alkanolate, e.g. sodium
or potassitm methylate or ethylate, with a di-mono-
cychic arylmethyl halide, such as a, diphenylmethyl halide,
¢.g. chloride or bromide, in a non-hydroxylated solvent, .
such as a h}'fdrocarbon, e.g. hexane, benzene, toluene or

xylene, or in an ether, e.g. p-dloxane or diethylene
glycol dimethylether.

The reaction products are isolated according. to.
standard. procedures, such as, for example, extraction,
distillation, adsorption or Orystallizat-ion and are purified,
for example, by distillation, recrystallization, which may
include the use of adsorptlon reagents, or by salt forma-
tion.

Depending on the conditions used tho new p1poraz1no
compounds are obtained 1n the form of the free bases
or the salts thereof. A salt may be converted into the
ifree base in the customary way, for example, by re-
action with an aqueous alkaline reagent, such as an.
alkali metal hydroxide, e.g. sodium or potassium hy-
droxide, an alkali metal carbonate, e.g. sodium car-
bonate or potassium hydrogen carbonate, or ammonia.
A free base may be transformed into its therapeutically
useful acid addition salts by reaction with appropriate
inorganic or organic acids, such as those mentioned .
hereinabove, for example, in an alcohol, e.g. methanol,
ethanol, propanol or isopropanol, solution or an_ether,
e.g. diethylether, solution or in a mixture of such solvents.

The compounds of this invention may be converted info
the quaternary ammonium compounds by reacting the
tertiary bases with a reactive ester formed by a hy- .

droxylated lower hydrocarbon compound and a strong .

inorganic. or organic acid. Hydroxylated lower hydro--
carbon compounds contain from 1 to 7 carbon atoms-and .
the esters thereof are more especially those with strong

inorganic acids, such as mineral acids, e.g. hydrochloric,

hydrobromic, hydriodic or sulfuric acid, or with a strong
organic acid such as aryl sulfonic acids e.g. p-toluene
sulfonic acid. Such reactive esters are particularly lower
alkyl halides, e.g. mothyl icdide, methyl bromide, methyl
chloride, ethyl iodide, ethyl bromide, ethyl. chloride or
propyl ohlondo, dilower alkyl sulfates, e.g. dimethyl

_sulfato or diethyl sulfato, or lower alkyl aryl sulfonates
e.g. methyl p-toluene solfonate.
This procesa 1. 75 t1ons aro performed 111 the prosenco or absouce of a sol--

‘The quaternizing roac-_' "
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vent sueh as a 'leuwer a‘lkanel e. g methanel ethanel |

propanel mepropanol butan 01 or pentanol; or an or-
ganic acid amide, e.g. formamide or dunethylformam1de,

under cooling, at room temperature or at an elevated
temperature; at atmospheric pressure or in a closed ves-
sel under increased pressure, and, if desired, in the at-

mosphere of an inert gas, e.g. mtrogen

Resultmg quaternary ammomum mmpoﬁnds may be |

‘converted into the. cen%pen@g quaternary ammonium: .
10

hydroxides, for example by. reaction of a resulting
quaternary ammonium halide with. silver oxide, or by re-

action of a quaternary ammonium. sulfate with barium.

hydroxide or by treatment of a quaternary ammonium.
Frem:

. 15

salt with an anion exchanger or by electrodialysis. .
the resulting quaternary ammonium. base there: may “be
formed -thereapeutically suitable quaternary. am onium

salts by reaction with acids, for example, .those outlined
A quater-f

hereinbefore for the preparatmn of .the salts. .
nary ammonium salt may be directly. converted into
another quaternary salt without preparation of the

quaternary ammonium hydroxide; for example, a quater-

nary ammonium iodide may be- reacted with freshly
prepared silver chloride to yield the. quaternary am-
monium chloride, or the quaternary ammonium iodide

may be converted into the eerrespendmg chloride by

treatment with hydrochloric acid in anhydrous methanol.
. The following exa

Temperatures are given in degrees centlgrade

Example 1

A mixture Of 1.7 g of 1- (Zdlphenyhnetheuxy-ethyl)-: _
4-(2-hydroxyethy1) -piperazine and 0.7 g. of phenyliso-

cyanate is heated for thirty minutes. The reaction prod-

uct is dissolved in 30 ml. of ethyl acetate and on addi-.
tion of a solution of hydrogen chloride in ethyl acetate the’

 1-(2-diphenylmethoxy-ethyl)-4-[2-(N-phenyl - carbamyl-
oxy)-ethyll-piperazine  dihydrochloride  precipitates,
which after recrystallization melts at 239-241°; yield:
2.2 8.

The - startmg material may be prepared as follows:
A solution of 26.1 g. of bis-1,4-(2-hydroxyethyl)-piper-
azine in 240 mil. of diethyleneglycol dimethylether. is

heated for three hours to 140-145° with 7.3 g. of a 50
percent suspension of sodium hydride in mineral oil.
. of dlpheny]methylbrennde is then added and the

reaetmn mixture is stirred for an addltlonal 5 hours at_

40.5 g

140°. After cooling the reaction mixture is filtered and
a solution of hydrogen chloride in ethyl acetate is added.
The supernatant selutron is decanted from the precipitate
and the resulting 1-(2- drphenylmethoxy-ethyl) -4-(2-

hydroxyethyl) -prperazme dihydrochloride is dissolved in
water. An aqueous solution of sodium carbonate is

added, the aqueeus solttion extracted with ether, and the
resulting base is distilled under reduced pressure, B.P.,
213-217°/0.5 mm. It crystalhzes upon standing, M P.

67-68°; yield: 13 g.
n Exam ple 2_

A mixture of 1.7 g. of 1- (2-d1pheny1methexy-ethyl)-4-
(2-hydrexyethyl)—prperazme and 0.78 g. of 2-methyl-
phenylisocyanate in 4 mi. of benzene is heated to 70-80°
for thirty minutes. The benzene is evaporated under re-

duced pressure, and the residue worked up as described
 in Example 1 to yield 2.5 g. of the 1-(2- diphenylmethoxy-

ethyl)-4 {2-[N-(2-methyl-phenyl) - carbamyloxy] -ethyl}-
piperazine dihydrochloride, M.P. 212-215°.

By wusing. naphthyl-2-isocyanate = instead of the 2-

methylphenylisocyanate the. 1-(2-diphenylmethyl-ethyl)-
4-{2-[N-naphthyl-(1)-carbamyloxyl-ethyl} - piperazine,

ples illustrate the invention; they
are not to be construed as being limitations thereon.-

- 80
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. . | Example 3 . - -
The 1 - (2-d1phenylmethe=xy-ethyl)-4 {2— [N-( Z-meth-
exyphenyl) -carbamyloxy] - ethyl} - piperazine dihydro-
chloride, M.P. 231-233°, is prepared by reacting 1.7 g.
of 1 - (2 - dlphenyhnethoxywethyl) -4-(2-hydroxyethyl)-
piperazine Wlth 0 89 g of 2-methexyphenyllsocyanate,

mdd23g
Emmple 4 -

A nnxture of 3 4 g ef 1 ( Z-mphenylmethoxy-ethyl) |
4-(2—hydroxyethyl) -plperazme and 1.83 g. of 2-chloro-
pheayhsocyanate in 8 ml. of benzene is treated according
to the- proeedure given in Example 2 to yield 5.0 g. of.

.. the. 1 -.(2. - dlphenylmethexy-ethyl)-4-—{2-[N-( 2-chloro-

20
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40

.phenyl) —earbamylexy]-ethyl}-plperazme dihydrochloride,

at 220——223 °

melting . - after recrystalhzatmn frem
methanol .- T

- Example 5

A mixture of 1 7 g of 1- ( Z-mphenyhnethexy-rethyl)
4-(2- hydmxyethyl) -piperazine and - 0.81 g. of phenyl-
isothiocyanate in 4 ml.: of benzene is heated to 80-85°
for two hours. The solvent is removed under reduced
pressure, the residue dissolved in ether and then worked
up as described in Example 1 to yield the 1-(2-diphenyl-
methexy - ethyl) - 4 - [2-(N-phenyl- thiocarbamyloxy)-
ethyll-piperazine dlhydreehlerlde which melts at 214—
215° after reerystalhzatlen from _isopropanol; yield:
2.7 g. ?
‘The dlhydroehlerrde may be eomferted into the free
base by treatment with aqueous ammonia and extract
with ether. On addition of methyliodide to the ether
solution the mono- or dimethiodide of 1- (2-diphenyl-

| methexy-ethyl) -4-[2-(N - phenyl - thiocarbamyloxy)-

ethyl] -*p1p erazine may precipitate.
Example 6

" The 1 - (2 - d1pheny1methexy—ethyl)-4 [2 (N-n-butyl
carbamylexy) ethyl] - piperazine dlhydrechlerlde, M.P.
207-209° after recrystallization from isopropanol, is pre-
pared by reacting 1.7 g. of 1-(2-diphenylmethoxy-ethyl)-

4-(2-hydroxyethyl)-piperazine with 0.6 g. of n-butyliso-
cyanate according to the. procedure given in' Example 2; |

yleld 20g

45

. is refluxed for three hours.

50

Example 7

A mlxture of 3.4 g, of 1-( drphenylmethexy-ethyl)-4-
(2-hydrexyethy1) -piperazine and 0.71 g. of a 55 percent
toluene suspension of sodium amide in 20 ml. of toluene
1.11 g. of N,N-dimethyl-
carbamyl chloride is added, and the reaction mixture 1s
refluxed for an additional four hours. After cooling,
filtration and removal of the solvent, the residue is dis-
solved in 50 ml. of ether and on addition of a solution

- of hydrogen chloride in ethyl acetate the 1-(2-diphenyl-

209

60

methoxy - ethyl) -4 - {2 - (N,N - dimethylcarbamyloxy)-
ethyl]l-piperazine dihydrochloride precipitates and melts
at 202-204° after recrystalhzatlon from 1sepropanel

yield: 3.8 g.
Example 8

A mixture of 1.7 g. of 1-(2-diphenylmethoxy-ethyl)-4-
(2—hydrexyethy1) -piperazine and. _0 81 g. of n-butyliso-
thiocyanate in 4 ml. of benzene is reacted according to

_ the procedure described in' Example 5 to yield 2.0 g.

65

70

is produced, which may be identified as the dihydrochlo-

ride or the dioxalate.

15

of the 1-(2- dlphenylmethoxy-ethyl) -4.[2-(N-n-butyl-thio-
carbamyloxy)-ethyl-1-piperazine dihydrochloride, which
melts at 177-179° after recrystalhzatlen from isopropanol.

Example 9

" The 1 - {2 -4 - chlorophenyl) - phenyl - methoxy]-
ethyl} - 4 - [2 - (N - phenyl - thiocarbamyloxy) - ethyl] -
piperazine dihydrochloride may be obtained by reacting
1 - {2 - [(4 - chlorophenyl) - phenyl - methoxy] - ethyl}-
4.(2-hydroxy-ethyl)-piperazine with phenyl-thioisocyanate
according to the procedure described in Example 3.
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The starting material may be prepared by treating the
sodium salt of bis-1,4-(2-hydroxyethyl)-piperazine with
(4- ehlerophenyl) -phenyl-methylbromide aecordmg to the
procedure glven in Example. 1. |

Example 10"

A mlxture of 1.7 g. of 1-(2- -diphenylmethoxy-ethyl)-4-

(Z—hydroxy ethy]) piperazine, 4 ml. of pyridine and 1 ml.

acetic anhydride is allowed to stand at room temperature'

for 16 hours. After concentrating under reduced pres-
sure, 20 ml. of water are added, and the reaction prod-
uct is extracted into ether.

“The ether solution is dried
and the ether removed. The base is taken up in 100 ml.

At

of ether and the 1-(2-diphenylmethoxy-ethyl)-4-(2-acet-

oxy-ethyl)-piperazine dlhydreehlonde precrpltates on ad-

dition of a solution of hydrogen chloride in ethyl acetate
and melts at 211-213° after recrystallization fmm 150~

propanol; yield: 1.8 g.

By treating an ethanol solution of the above described
free base with an excess of methyl iodide and removing
the solvent the 1- (Z—drphenyhnethoxy-ethyl) 4-acetoxy-
ethyl)- -piperazine. dlmethlodrde may: be obtained.

Example 11

A mixture of 3 4

(2-hydroxy- ethyl)—p1perazme 40 ml. of toluene and 0.4
g. of sodium amide is refluxed with stirring for 3 hours.

A solution of 2.53 g. of 3,4 5—tr1methexybenzoy1 chloride
in toluene is added and reﬂumng is continued for four

hours. The reaction mixture is then.cooled, filtered and

cencentrated The residue is drssolved i 150 ml
ether.

(3,4,5 trlmethoxybenzoylexy) -ethyl]l-piperazine d1hydr0-
chloride precipitates.

ture of methyl ethyl ketone and- ether it melts at 177~
179° C.; yield: 3.4 g.

A medlﬁcatren of the above process. for the prepara-

tion of piperazine derivatives of this invention comprises
treatmg a metal salt, such as an. alkali metal, -e.g. lith-.
ium, sodium or potassium, salt of a 1-hydroxy- lewer alkyl-
4-acyloxy-lower alkyl-piperazine with a reactive ester. of
a di-monocyclic aryl-methanol and, if desired, carrying

out the optional steps. A metal salt of -a hydroxy-lower
alkyl-piperazine derivative may be prepared according {o
the procedure outlined hereinbefore, for example, by re-
action with an alkali metal hydride, e.g. sodium hydride.

A reactive ester of a di-monocyclic aryl-methanol is

particularly one with a strong inorganic or organic acid,
for example, with a mineral acid, e.g. hydrochloric, hydro-

ried out. in solution, for example, in an ether, e.g. 1,4-

dioxane or diethyleneglycol dimethylether, or in a hydro-.
carbon, €.g. hexane, benzene, toluene or xylene; and at
room temperature or. preferably at an elevated tempera-

ture, for example, at the boiling temperature of the sol-
vent.

Furthermore, the eempeunds of the present invention:
may also be ebtamed by using any of the methods known

for the preparation of piperazine derivatives, for example
by reacting an appropriately substituted primary amine
with. a reactive diester, formed by an N N—bIS-( 2-hydroxy-
ethyl)—N—311bst1tuted amine and -a strong acid, such as a

mineral- acid, e.g. hydreehlone, hydrobromre hydriodic

or sulfuric acid. Or, prperazme derivatives may be pre-
pared by- reducing in a piperazine-one derivative the car-
bonyl group, for example, by treatment with a di-light
metal hydrrde eapable of -converting the carbonyl of an
amide grouping in a methylene radical, such as an alkaline
metal aluminum hydride e.g. lithium aluminium hydride,
preferably used in an ether solution, e.g. diethylether,
tetrahydrofurane.or. 1,4-dioxane. |

In addition: ‘any. alterable ffunctmnal greup attached to

. of 1- (2-d1phenylmethoxy-ethy1)-4-"

of.
On addition of a solution of hydrogen chloride
in ethyl acetate the 1- (2-d1pheny1methoxy-ethyl)-4 [2-

After recrystallization from a mix~
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bromic, or hydriodic acid. The reaction may be car-

99

60

65

70

g
the piperazine derivative, may be converted into another
group according to standard procedures, for example, a
hydroxyl group may be eonverted into a lower alkoxy
group, e.g. methoxy or ethexy, or info a aeylexy group,
e.g. acetoxy; a nitro group may be reduced-to an ‘amino
group, if desired, by.reductive alkylation, etc.

The invention also comprises any modification of the
general process wherein a compound obtainable as an

intermediate at any stage of the process is used as start-
ing. material and the remaining step(s) of the process is.

(are) carried out, as well as any new intermediates.

In the process of this invention such starting materials
are preferably used which lead to final products men-
tioned in the beginning as preferred embodiments of the
invention.

What is claimed is:

1. A member of the group consisting of 1-(di-mono-
cyclic carbocyclic aryl-methoxy-lower alkyl)-4-(acyloxy-
lower alkyl)-piperazine, in which monocyclic carbocyclic
aryl represents a- member of the group consisting of-
phenyl and phenyl substituted by lower alkyl, lower:
alkoxy, lower alkanoyloxy, nitro, di-lower alkyl-amino
and halogen, the lower alkyl radicals contain from 2 to-
3 carbon atoms and acyl stands for the acyl radical of an
acid selected from the group consisting of benzoic acid;
naphthalene carboxylic acid, phenylacetic acid, cinnamic
acid, phenoxyacetic acid, N-phenylv-earbamm acid, N-
naphthyl-carbamic acid, N—phenylthroearbm. ic acid, N-
naphthyl—threearbamw acid and- these acids substituted

_ in the aromatic portion by lower alkyl, hydroxyl, lower

alkoxy, lower alkanoyloxy, nitro, amino, lower alkyl-
amino, di-lower alkylamino and halogen, and lower ali-
phatic carboxylic acid, carbamic acid, N-lower alkyl-
carbamic acid, N,N-di-lower alkyl-carbamic acid, thio-
carbamic acid, N-Jlower alkyl-thiocarbamic acid and N,N-
di-lower alkyl-thiocarbamic acid, therapeutically accept-
able acid addition salts and lower alkyl quaternary am-
monium halides, sulfates and sulfonates thereof.

2. 1-(2- dlphenylmethexy ethyl) - 4 - (2-acyloxyethyl)-

) piperazine, in which acyl stands for the acyl radical of

carbamic acid.

3. 1- (2-d1phenylmethexy ethyl) - 4 - (2-acyloxyethyl)--
piperazine, in which acyl stands for the acyl radical of
N-lower alkyl-carbamic acid.

4. 1- (2—d1phenylmethoxy-ethy1)-4—[2 (N -n - butylear-
barr yloxy) -ethyl]-piperazine.

5. 1- (Z—mphenylmethexy-ethyl) 4 -
bamyloxy )-ethyl]-piperazine.

6. 1-(2-diphenylmethoxy-ethyl) - 4 - {2-IN-(2-methyl-
phenyl ) -carbamyloxyl-ethyl}-piperazine.

7. 1-(2-diphenylmethoxy - ethyl)-—4 {2-IN-(2-methoxy-
phenyl) ~carbamyloxy]-ethyl}-piperazine.

8. 1-(2- d1phenylmethoxy-ethy1) 4 - {2~ [N-(2-chloro-
phenyl }-carbamyloxy]-ethyl}-piperazine. -

9. 1- (2-d1phenylmethexyaethyl) 4 - (2-acyloxyethyl)-
piperazine in which acyl stands for the. acyl radical of
N-:lower alkyl-thiocarbamic acid.

10. 1-(2-diphenylmethoxy-ethyl)-4-[2-(N-n-butyl-thio-.
carbamyloxy)-ethyl]-piperazine.

11. 1-(2-diphenylmethoxy-ethyl)-4-L2-(N-phenyl-thio-
carbamyloxy)-ethyll-piperazine.

12, 1-(2- diphenylmethoxy - ethyl)-4-(2-acyloxyethyl)-
prperazme in. which acyl stands for the acyl radical of
lower aliphatic carboxylic acid.

13. 1- (2-d1phenylmethoxy ethyl) 4 -
ethyl) -piperazine; |

[2— (N-phenyl-car-

(2 - acetylexy-.
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