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FIELD OF THE INVENTION

The invention relates +to . piperazine derivatives and to
pharmaceutical compositions containing them.

BACKGROUND OF THE INVENTION

Many different derivatives of piperazine are reported in the
literature. For example, compounds of the general formula

R YD e
Y-(CHy)p-N N

/ \oe—

wherein R = one or more of H, halogen, alkyl and alkoxy,
Y CO, and
Ry = H, halogen, methyl or methoxy,

have been reported in US 2997472 as being active on the central
nervous system. Other compounds of the same general fdrmula, Ry
and Y having the same meanings but R being a cyclic amino group,
are disclosed in ZA 67/05794, and are again said to be active on
the central nervous system. Further examples are given in
Japanese Kokai 75-108264 where derivatives of this formula (R =
H, alkoxy, halogen, Y = NH and Ry = 2-methoxy) are reported to
have antiinflammatory, antipyretic, analgesic and blood pressure
depressing activity. The compounds of the invention, described
below, essentially include bulky substituents on the phenyl ring
linked to Y and/or new values for ¥, not yet described in the
literature for this class of derivatives. The combination of the
above and other structural elements, such as the nature of the
piperazine substituent 2, gives the new compounds the ability to
interact with the @ajp-adrenergic receptor, and hence the

- possibility of selectively relaxing the tissues where these
receptors are present.
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SUMMARY OF THE INVENTION

The invention provides compounds of the general formula I:

R N\
Y-W-N. N-A

R, _/

wherein

Y represents a valence bond or one of the following groups,
each of which is depicted with its left hand end being the
‘end which attaches to the phenyl group and its right hand
end being the end which attaches to the group W:
-8(0)n-, -N(Rp)-, -N(Ry)CO-, -PO(OCyH5)NH-, ~NHCONH-, -CO-,
-S05N(Rp) -, ={CH)pnCO0- and -(CHy)nCON(R3)-,

wherein
n is 0 to 2, and
Ry represents a hydrogen atom, an alkyl group having up

to 4 carbon atoms, a carbamoyl group, or an alkanoyl
or alkylcarbamoyl group each having from 2 to 5
carbon atoms;

w -representé a linear or branched alkylene group having from
2 to 6 carbon atoms; '

A represents (i) a substituted phenyl group, the or each
substituent being a halogen atom or an alkoxy, alkyl or
hydroxy group, the substituent or oné of the substituents
being in the 2-position, or (ii) a group of the formula

0

wherein
=-=== Yrepresents a single or double bond, and
E represents an oxygen atom or a valence bond;
R represents a group of the formula —x-(CHz)p-Z
wherein
X fepresents a valence bond or one of the following

.
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Z  represents a hydrogen atom, a cycloalkyl group having
from. 4 to 8 carbon atoms, a 1l-naphthyl group, a
2~naphthyl group, a diphenylmethyl group or one of the
groups having the following formulae

£y S AN TGN S
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Rj Rj '
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wherein R3 has the same values as R; defined below;
and
Ry represents one or more hydrogen or halogen atoms or cyano,
hydroxy, alkoxy, alkyl, trifluoromethyl, alkanoyl,
a-hydroxyalkyl, nitro, amino, alkylamino, dialkylamino,
alkanoylamino, alkylsulphonylamino, phenyl, phenoxy or
benzoyl grdupé; ' '

with the provisos that:

when Y represents a valence bond or one of the groups -S(0)pn-,
-N(Rz)=-, =CH3CON(Rz)- or -CHpCH;CON(Rz)~, Z does not
represent a hydrogen atom unless p is greater than 3;

when Y represents one of the groups -N(Ry)CO-, -CO- or
-CON(R3)-, the group R is in the ortho position relative to
the moiety Y and either (i) the group R;, not being a
" hydrogen atom, is in the ortho position relative to the
group R or (ii) Z does not represent a hydrogen atom unless

p is greater than 3 and

when Y represents a sulphur atom and R represents the group
CeHsCH=CHCONH, Rj; does not represent a hydrogen atom.
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The invention further includes prodrugs of the formula I

compounds, e.g., the derivatives of compounds of formula I
bearing reactive groups such as NH, NH and in particular OH
(i.e., at positions R} or R3) prepared for various purposes,
e.g., to improve the pharmacokinetic properties ‘(adsorption,
distribution, metabolism, plasmatic half-life, etc.) of said
compounds of formula I, which can be administered in this
"masked" or prodrug form and are liberated, exerting their
pharmacological action, in mammals receiving them. Examples of
these prodrug derivatives have the following structure:
(Compound of formula I)-0C(0,S)-J-F
wherein
J represents a valence bond, an oxygen or sulphur atom or an
amino group,
F represents an alkyl group (optionally containing hetefo atoms
such as 0, S, N or substituted nitrogen), a carbocyclic group or
heterocyclic group, optionally substituted with amino,
alkylamino, dialkylamino, dialkylaminoalkyl, carboxy,
alkoxycarbonyl, carboxamido.

Preferably, J represents a valence bond and F represents a
' ﬁethyl, t-butyl, n-butyl, B-CH,-phenyl, B-alkyl, B-CO-alkyl,
HOCO-alkyl, alkyl-0CO-alkyl, where B represents a dialkylamino
group or a cyclic amino group, optionally containing other
heteroatoms such as N, O or S. Also included in the invention

are derivatives having the formula (Compound I)-OP(O) (OAlkyl)s.

The invention also includes the enantiomers, diastereoisomers,
crystalline forms, solvates, N-oxides and pharmaceutically
accepfable salts of these compounds, as well as metabolites of
these compounds having the same type of activity (hereafter
sometimes referred to as "active metabolites") and prodrugs of
said "active metabolites".

The invention further provides pharmaceutical compositions
comprising a compound of Formula I or a prodrug, a metabolite,
an enantiomer, diastereoisomer, crystalline form, solvate,
N-oxide or pharmaceutically acceptable salt of such a compound
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diluent or carrier.

DETAILED DESCRIPTION OF THE INVENTION

The adrenergic antagonistic @ activity of compounds of the
invention renders them useful as agents acting on body tissues
particularly rich in ajp-adrenergic receptors (such as blood
vessels, prostate, urethra, etc., as reported by A. L. Morrow et
al., Mol. Pharmacol., 29, 321, 1986 and references cited therein
in general and by M. Suzuki et al., Jap. J. Pharmacol., 58,
suppl. 1, 173P, 1992 for the human prostate). As the
subclassification of the aj-receptor subtypes is still in
progress and is subject to review and refinement (see e.g. D. A.
Schwinn et al., Eur. J. Pharmacol.-Mol. Pharmacol. Sect., 227,
433, 1992), it is intended that the aj;p adrenoceptor to which we
refer is that one "pharmacologically" characterized (see A. L.
Morrow supra), which 1is not alkylated by the éelective
alkylating agent chloroethylclonidine (CEC), as described in the
following experimental pharmacological section.

Accordingly, antiadrenergic compounds within the invention
established as such on the basis of their receptor binding
profile, can be useful therapeutic agents for the treatment, for
example, of micturition problems associated with obstructive
disorders of the lower urinary tract, including but not limited
to benign prostatic hypertrophy (BPH), and of hypertension.

Surprisingly, the compounds of the invention show high
selectivity for the mammalian lower urinary tract, i.e., they
are substantially more active in antagonizing urethral
contractions than in lowering blood pressure. On the contrary,
known aj-antagonists, “such as prazosin which is
1-(4-amino—6,7?dimethoxy-2-quinazolinyl)-4-(2—furoy1)-piperazine
(GB 1156973), do not exhibit such selectivity (and in fact cause
hypotension as a most common side-effect). Urapidil, which is
6-{3-[4-(2-methoxyphenyl)-1—piperazinyi]-propylamino}-l,3-

-dimethyl-2,4-(1H,3H) -pyrimidinedione, a known antihypertensive
drug structurally closer than prazosin to the compounds of this
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ajp—-adrenoceptor. (Naturally, those compounds of the
invention that are not selective for the lower urinary tract are
preferred as antihypertensive agents, but even the selective
compounds can often be used as antihyperfensives because of
their low toxicity.)

The majority of fhe compounds of the invention exhibit low
toxicity. Thus they can be used in higher amounts, an advantage
that often more than compensates for a relatively lower level of
activity that some of these compounds have. Naturally, those
exhibiting both high activity and low toxicity are preferred.

SYNTHESIS OF THE COMPOUNDS OF THE INVENTION

In this section, the groups
® /\
and -N N-A
Ry \.__/
will be abbreviated as RR1Ph and PzA respectively. L represents
a halogen atom or a leaving group such as a tosyloxy group. M
. represents a group (CH2)n wherein n is 0 to 2. Q represents
M-CO, SO, or PO(OCyHs); Q! ‘represents CO or SO,. X' represents
O, S, N{(alkyl) or NH. Hal represents a halogen atom.

The compounds according to the invention may generally be
prepared by condensation of compounds RR;Ph-Y-W-L with compounds
H-PzA. The condensation is preferably, but not necessarily,
carried out at a temperature of from 20 to 140°C in a polar
solvent such as dimethylformamide (DMF) or methanol or in
absence of any solvent at 100-200°C, usually in the presence of
a base such as potassium carbonate, see Gibson's chapter in
Patai, The Chemistry of the Amino Group,'p.45 et seq., Wiley
Interscience,-New York, 1968. This alkylation is described in
Example 31 below.

Alternatively, under the same conditions, a compound RRjPh-Y-H
can be condensed with a compound L-W-PzA. This condensation is
illustrated in Examples 1 to 5, 9, 10 and 30 below. A particular
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example of this case is reported in Example 8 below, in which a
preformed RRiPhCOONa is reacted with a compound L-W-PzA in
refluxing acetonitrile. When Y=NH, this condensation is
preferably carried out on RR3Ph-NH-Pg derivatives, where Pg is a
protecting group which can be easily inserted and cleaved after
the condensation has been performed. For example, this may be
. done by first reacting the amine RRjPh-NH; with an excess of
trifluoroacetic - anhydride, then reacting the obtained
trifluoroacetyl derivative RR;Ph-NH-COCF3 with an L-W-PzA
reagent and finally deprotecting the resultant trifluoroacetyl
derivative of the desired compound of the invention by treatment
with potassium carbonate in aqueous methanol or with sodium
borohydride in methanol or dimethylsulphoxide (DMSO). Further
details on the use of this technigue are reported by T.W. Greene
in Protective Groups  in Organic Synthesis, page 353, Wiley
Interséience, 1991 and references cited therein. '

Another condensation method forms the group R by condensing a
compound 2-(CH2)p-L with a compound
HX!
Y-W-~N N-A

- \_/

This condensation can be carried out as above described or by
operating in protic or aprotic solvents (e.g. ethanol,
acetonitrile, DMF, toluene) in the presence of a base such as
potassium carbonate, sodium or sodium hydride at 20-140°C. This
condensation is illustrated in Examples 11 to 23, 36, 38, 39 and
42 below. |

Some compounds of the invention can be prepared by addition

reactions. For example, addition across a double bond is

possible, as in: _ , _ |
RRqPh-Y- CH—CHZ + H-PzA — RRqPh-Y-CH,CH,-PzA

(¥=CO or N(Ry)CO; Ry=H, C1-C4 alkyl), the reaction being carried

out in aprotic solvents (e.g., toluene, xylene, DMSO, DMF) at

from 25 to 150°C. '

Other synthetic schemes include the formation of Y or W during
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solvents e.g. haloalkanes, toluene, DMF or pyridine, optionally
in the presence of an organic base such as triethylamine, or in
aqueous dioxane or lower alkanols in the presence of inorganic
bases such as sodium hydroxide, sodium bicarbonate or potassium
carbonate, according to Beckwith in Zabicky, The Chemistry of
Amides, page 731-857, Wiley, 1970. Such a reaction is
illustrated in Examples 7, 28, 29, 41 and 43 below.
RR1Ph-M~-COOH + Rp-NH-W-PzA - RR1Ph~-M-CONH-W-PzA
This reaction is carried out in the presence of a coupling agent
(e.qg. dicyciohexylcarbodiimide, N,N'-carbonyldiimidazole or
diethyl cyanophosphonate) optionally in the presence of a
promoting agent (e.g. 4-dimethylaminopyridine or
N-hydroxybenzotriazole or N-hydroxysuccinimide) in an aprotic or
a chlorinated solvent (e.g. DMF, chloroform) at from -10 to
140°C (Albertson, Org. React., 12, 205-218, 1962; Doherty et
al., J. Med. Chem., 35, 9, 1992; Staab et al., Newer . Methods
Prep. Org. Chem., 5, 61, 1968; Ishihara, Chem. Pharm. Bull., 39,
3236, 1991). It is illustrated in Examples 6, 25 to 27, 32 to
35, 37, 40, 44 and 45 below.
RR1Ph-M-COOH + alkylchloroformate in the presence of a tertlary
amine (e.g. triethylamine) followed by addition of Ry-NH-W-PzA
at from O +to 80°C; optionally a promoting agent (e.g.
1-hydroxypyridine) may be added before the amine addition
(Albertson, Org. React., 12, 157, 1962).
RRqPh~-M~COOH + Ry-NH-W-PzA — RR; Ph-M-CONH-W-PzA
This reaction can be carried out without a solvent at from 150
to 220°C (Mitchell et al., J. Am. Chem. Soc., 53, 1879, 1931) or
in high~-boiling ethereal solvents (e.g. diglyme).
RR1Ph-M-COO-Alk + Ry-NH-W-PzA - RRlPh—M—CONH-W-PZA
RR;Ph-N(Rz)-H + Cl-Q'-W-PzA — RR;Ph-N(Rp)-Q'-W-PzA
RR;Ph-N(Ry)-H + HOOC-W-PzA — RR1Ph-N (Ry) ~CO-W-PzA
(Ry=H or C1-C4 alkyl). These reactions may be carried out in an
aprotic solvent such as hexane or in a chlorinated solvent such
as dichloromethane at from -10 to 80°C, or without solvents at
from 80 to 180°C. A coupling agent such as trimethylaluminium
may be present. See S.M. Weinreb et al., Tetrahedron, 4171,
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A simple esterification, as shown in Example 24.
RRyPh-NH, + OHC-W-PzA - RR;Ph-NH-W-PzA
This reductive amination can be carried out in a lower alkanol
as solvent at from 20 to 120°C. Sodium cyanoborohydride is
suitable as the reducing agent. |
RR; Ph-Y-Alk-CHO + H-PzA - RR1Ph-Y-W~PzA
In the conditions described for the previous reaction. This
method is not suitable when Y=CO, COO or CH2COO.
RR1Ph-COCH3 + CH0 + H-PzA — RR3PhCOCHCHPzA
This reaction can be carried out using formaldehyde or a polymer
thereof in the presence of a mineral acid in alcohols, acetic
acid or acetic anhydride at reflux, as reported by Tramontini et
al. in Tetrahedron, 46, 1791, 1990 and references cited therein.

Some of the compounds of the invention may be prepared by

conversion of other compounds of the invention. For example:

- Compounds I in which Ry or Rj represents an amino group may be
prepared by reduction of the corresponding compounds in which
Ry or Rj represents a nitro group. The reduction can be
effected:

" (a) with Ni-Raney catalyst in a protic solvent selected from
methanol, ethanol, isopropanol, water and mixtures of
them; or

(b) with SnCly, H,0, optionally in presence of hydrochloric
acid, either in a protic solvent such as methanol,
ethanol, isopropanol, water, acetic acid or a mixture
thereof, or in an aprotic solvent such as ethyl acetate;
or

(c) with Fe and‘aqueous hydrochloric acid in a protic solvent
such as methanol, ethanol, isopropanol, water or a mixture
thereof. _

The temperatures of the above reactions will be from 20°C to

100°C (J. March, Advanced Organic Chemistry, III Ed., page

1103, Wiley Interscience, 1985).

- Compounds I in which R; or R3 represents an amino group may be
treated with an alkylating agent L-alkyl to give the
corresponding compounds in which R; or R3 represents an
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particular Ojkylamino or dialkylamino group. For monoalkylation, the
amino group may be protected before the alkylation and
deprotected afterwards, as above described. An alternative
alkylation method comprises reacting such compounds with an
appropriate aldehyde in the presence of a reducing agent, such
as sodium cyancborohydride, in a lower alkanol as solvent at
from 20 to 100°C.

- Compounds I in which Rj or R3 represents an alkanoylamino or
alkylsulphonylamino group may be prepared by reaction of the
corresponding compounds in which R; or R3 represents an amino
group with an appropriate alkanoyl or alkylsulphonyl halide or
anhydride, in a non-protic solvent, such as chloroform,
1,2-dichloroethane, toluene, acetone or pyridine in the
optional presence of a base such as potassium carbonate or
triethylamine at from 20 to 120°C.

- Compounds I in ﬁhich R; or R3 represents a hydroxy group may
be prepared by desalkylation of the corresponding compounds in
which Rj or - Rj represents an alkoxy group. This can be
accomplished by treatment with BBrj in dichloromethane at from
0 to 40°C (T.W. Greene, Protective Groups in Organic
Synthesis, page 87, Wiley Interscience, 1981) or according to
other methods described in the same reference.

- Compounds I in which Rj repfesents an a~hydroxyalkyl group may
be prepared by reduction of the corresponding compounds in
which R; represents an alkanoyl group. Such reduction may be
effected with sodium borohydride df sodium cyanoborohydride in
a lower alkanol as solvent at from 0 to 90°C.

- Compounds I in which Y represents a group -NH- may be
converted to corresponding compounds in which Y represents a
group =N(Ry)-, Ry being other than a hydrogen atom. 1In
particular, alkylation can be effected with an alkylating
agent L-alkyl or with an aldehyde in reductive conditions,
boﬁh methods being as described above. Acylation can be
effected with an alkanoyl halide or anhydride as described
above. Carbamoylation can be achieved by reacting the compound
in which Y represents a group -NH- with an inorganic cyanate
salt, e.g. potassium cyanate, in acetic acid at from 20 to
100°C. Likewise, in the same conditions or in non-protic
solvents such as toluene, chloroform or DMF, the compounds in
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performed with lithium aluminium hydride or other hydrides,
.such as borane, or mixed hydrides, operating in aprotic
solvents (e.g., diethyl ether, tetrahydrofuran). at from 20 to
60°C, as described by J. March in Advanced Organic Chemistry,

IV Ed, page 1219, Wiley Interscience, 1992.

N-oxides of the compounds of the invention may be formed by
oxidising the basic nitrogen atom(s) present, mainly, but not
necessarily only, that at position 1 of the piperazine ring. The
oxidation can be performed by reacting compounds of formula I
with hydrogen peroxide at from 20 to 60°C in acetic acid or with
m-chloroperbenzoic acid or magnesium mono-peroxyphthalate a‘t
from 0 to 50°C, according to Broughan et al., Synthesis, 11,
1015, 1987.

Persons skilled in the art will be aware that all the above
synthetic pathways might be simplified provided that the

reacting intermediates do not bear further groups sensitive to .

the same reactants (for example : CO, NHp, NHAlk or OH groups).
Compounds of formula I bearing such reactive groups can be
prepared through the above paths provided that the reactive
groups present in the starting materials are protected
beforehand and then deprotected after the reaction. Several
examples of protection and deprotection for various reactive
groups can be found in T.W. Greene, Protective Groups in Organic
Synthesis, Wiley Intersciehce, 1991. Alternatively, unreactive
groups (e.g. NOy) can be 1left unconverted during the first
reaction and then converted to reactive -ones (e.g. NHy) as a
final step of the pathway. '

Which synthetic technique will be preferred depends on the
compound desired to be synthesized. Additional synthetic methods

will be apparent to those skilled in the art.

Prodrugs as above defined may be prepared from the corresponding
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dioxane, acetonitrile, pyridine) in the presence or otherwise
of a base such as. triethylamine, pyridine,
4~-dimethylaminopyridine, sodium hydroxide, potassium carbonate
or 1,l10-diazabicycloundecene at from -20 to 100°C;

- by reaction with a carboxylic acid in one of the solvents
above specified, in the presence of a condensing agent such as
N,N'-carbonyldiimidazole or a carbodiimide;

- by reaction with a dialkyl or diaryl chlorophosphate or
dialkyl cyanophosphonate in the same conditions described
above (for examples of such derivatization methods see S.0.
Thorberg et al., J. Med. Chem., 30, 2008, 1987).

DETAILED PREPARATION OF INTERMEDIATES

Ethyl 2-benzyloxy-3-propionylbenzoate
Intermediate I '

A mixture of 11.1 g of ethyl 2-hydroxy-3~propionylbenzoate,
prepared as described in DE 2059296, 27.64 g of anhydrous
potassium carbonate and 8.58 g of benzyl bromide in 250 ml of
ethyl acetate was stirred at reflux for 4 hours. After cooling
the reaction mixture to room temperature, insoluble matter was
removed by suction filtration and the filtrate was evaporated to
dryness yielding quantitatively the title compound, used without
further purification (GLC assay was 99%). B.p. 195-205°C (2
mnHg) .

2-Benzyloxy-3-propionylbenzoic acid
Intermediate II

A mixture of 4.68 g of Intermédiate I and 90 ml of 2N sodium
hydroxide in 38 ml of ethanol was stirred at 80°C for 2 hours.
After this @period, the organic solvent was removed by
evaporation in vacuo. The residue was rinsed with 90 ml of water
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and extracted with diethyl ether; the aqueous layer was
acidified (pH=1) by adding 37% HCl and extracted with ethyl
acetate. The organic layer was washed with water to neutrality,

dried on sodium sulphate and evaporated to dryness in vacuo
yielding the title compound, used without further purification.
It melted at 65-67°C after repeated crystalliZation from
petroleum ether:diethyl ether 8:2.

2,2-Dimethyl-3-[4~-(2-methoxyphenyl)-1-piperazinyl]-
-propionaldeyde dihydrochloride
Intermediate III

A mixture of 3 g of 1-(2-methoxyphenyl)-piperazine
dihydrochloride, 0.4 g of paraformaldehyde and 1 ml of
isobutyraldehyde in 4 ml of ethanol was stirred at reflux for
1.5 hours. 0.4 g of paraformaldehyde was added and the mixture
was stirred again for 1% hours at reflux. After cooling to room
temperature, water was added and the resulting solution was
washed twice with diethyl ether, made alkaline by adding 1N
agqueous sodium hydroxide solution and extracted with diethyl
ether. The organic layer was washed with water, dried on sodium
sulphate and evaporated to dryness_in vacuo. The crude product
was purified by flash chromatography on silica gel eluting with
ethyl acetate. Evaporation in vacuo of the collected fractions
yielded 2.1 g of the base of the title compound. This was
dissolved in diethyl ether and acidified with 3.8N hydrochloric
acid in diethyl ether. The title compound was recovered by
suction filtration and melted at 181-183°C.

1-(2,2-Dimethyl-3-hydroxypropyl)-4-(2-methoxyphenyl)-piperazine
dihydrochloride
Intermediate IV

1.44‘g of sodium bordhydride was added portionwise at 0°C to a
solution of 11.64 g of the base of Intermediate III in 90 ml of
ethanol. The reaction mixture was stirred at room temperature
for 24 hours. It was then cooled to 0°C, acidified to pH = 1
with 3N hydrochloric acid and extracted with ethyl acetate. The

organic layer was washed with water, dried on sodium sulphate
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this was converted in the usual manner into its hydrochloride
salt. It melted at 203-205°C after crystallization from ethyl
acetate,_followed by acetonitrile. '
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Benzyl 3-acetyl-2-benzyloxybenzoate
Intermediate V

A mixture of 3.5 g of 3-acetyl-2-hydroxybenzoic acid (prepared
as described by R.E. Ford., J. Med. Chem., 29, 538, 1986), 5.3
ml of benzyl bromide and 4.17 g of anhydrous potassium carbonate
in 40 ml of anhydrous DMF was stirred at 80°C for 4 hours. After
cooling to room temperature, the reaction mixture was poured
into water and extracted With diethyl ether. The organic layer
was dried on sodium sulphate, evaporated to dryness in vacuo and
purified by flash chromatography, eluting with a petroleum
ether:ethyl acetate 9:1 mixture. Yield: 6.05 g of the pure title
compound. M.p. 42-47°C (n-hexane:cyclohexane 1:1).

3-Acetyl—z—benzyioxybenzoic'aéid
Intermediate VI

A mixture of 5.46 g of Intermediate V and 30 ml of 1IN sodium
hydroxide in 75 ml of 95% ethanol was stirred for 7 hours at
room temperature. The solvent was evaporated off in vacuo and
the residue was diluted with water and acidified (pH=1) with 1N
hydrochloric acid. Extraction with ethyl acetate followed by the
usual procedure yielded 5.32 g of the pure title compound.
1§-NMR spectrum at 60 MHz, CDClj (§) .

10.6 (bs, 1H, COOH)
8.25 (dd, 1H, CH in position 6 of the benzoic acid)
7.90 (dd, 1H, CH in position 4 of the benzoic acid)

7.20-7.70 (m, 6H, CH in position 5 of the benzoic acid and
benzyl CHs)

5.10 (s, 2H, CHp)

2.60 (s, 3H, CHj)
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A mixture of 2.2 g of ethyl 2-hydroxy-3-propionylbenzoate, 3.24
g of 4-nitrobenzyl chloride and 2.07 g of anhydrous -potassium
carbonate in 20 ml of anhydrous DMF was stirred at 80°C for 3
hours. After cooling to room temperature, the reaction mixture
was poured into water and extracted with ethyl acetate. After
the usual work-up, the crude was purified by flash
chromatography eluting with a petroleum ether:ethyl acetate 8:2
mixture. Evaporation in vacuo of the solvents from the pooled
fractions gave 2.84 g .of pure ethyl 2-(4-nitrobenzyloxy)
-3~-propionylbenzoate, characterized by NMR spectroscopy, as
follows.

lH-NMR spectrum at 60 MHz, CDCly (§)

8.10-8.35 (m, 2H, CHs at positions 3, 5 of the nitrophenyl)

8.00 (dd. 1H, CH at position 6 of the benzoate)

7.50-7.80 (m, 3H, CHs at position 4 of the benzoate and at
positions 2, 6 of the nitrophenyl)

7.3 (dd, 1H, CH at position 5 of the benzoate)
5.10 (s, 2H, CHyPh)
4.35 (4, 2H, CHy0)
2.90 (q, 2H, CH,CO)

1.15-1.35 (2xt, 6H, 2 x CHj)

2.42 g of the so obtained ester was hydrolyzed following the
procedure described for Intermediate VI. Yield: 2.02 g of the
title compound. M.p. 103-107°C (toluene:petroleum ether 1:1).

Ethyl 2-(4-benzoylbenzyloxy)-3-propionylbenzoate
Intermediate VIII. '

A solution of 11.89 g of 4-methylbenzophenone, 12.82 g of
N-bromosuccinimide and 0.3 g of benzoylperoxide in 30 ml of
tetrachloromethane was refluxed for 6% hours. Filtration of the
precipitated succinimide followed by evaporation to dryness of
ﬁhe mother 1liguor yielded 17.2 g of crude 4-benzoylbenzyl
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The title compound was synthesized according to the first step
of the method described for the preparation of Intermediate VII,
but starting from 2.64 g of ethyl 2-hydroxy-3-propionylbenzoate
and using 4.96 g of the 73% 4-benzoylbenzyl bromidé instead of

4-nitrobenzyl chloride. Purification by flash chromatography

(eluent: petroleum ether:ethyl acetate 8:1) vielded 4.1 g of the
pure title compound as an oil.

Elemental Analysis for C;gH240s5:
Calc.: C, 74.98; H, 5.81.
Found: C, 75.11; H, 5.82.

2-(4-Benzoylbenzyloxy)-3-propionylbenzoic acid
Intermediate IX '

The title compound was prepared according to the procedure
described for Intermediate VI but starting from Intermediate
VIII instead of Intermediate V. M.p. 139-141°C (toluene).
2-Benzyloxy-N-(3~hydroxypropyl)-benzamide

Intermediate X

A solution of 22.83 g of 2-benzyloxybenzoic acid (prepared as
described in J. Am. Chem. Soc., 65, 2140, 1943), 15.9 ml of
" thionyl chloride and 130 ml of ethanol-free chloroform was
stirred at reflux temperature for 3% hours. After cooling to
room temperature, the mixture was evaporated to dryness in vacuo
to give 23.94 g of crude 2-benzyloxybenzoyl chloride, used
without purification. A solution of the above intermediate in
100 ml of dichloromethane was added droﬁwise at room temperature
to a stirred solution of 8.4 g of 3faminopropanol, 15.5 ml
.triethylamine and 100 ml of dichloromethane. The mixture was
stirred at 20-25°C for 2 hours, and then successively washed
with 2N hydrochloric acid, water, 5% aqueous sodium bicarbonate,
and water. The organic layer was dried over anhydrous sodium
sulphate and evaporated to dryness in vacuo to give 26.6 g of
the title compound. M.p. 117-119°C after crystallization from
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t he conpounds of e invention exhibit |ow toxicity. Thus they can be used
in higher anbunts, an advantage that often nore than conpensates for a
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Intermediate XTI

A solution of 4.4 ml of thionyl chloride in 45 ml of
ethanol-free chloroform was added dropwise within 20 minutes to
a refluxing solution of 8.64 g of Intermediate X in 120 ml of
ethanol-free chloroform. The mnixture was stirred at reflux
temperature for 3 hours and then cooled to room temperature. It
was washed successively with water, 5% agueous sodium
bicarbonate, and water. The organic layer was dried over
anhydrous sodium sulphate and evaporated to dryness in vacuo to
give 10.3 g of the title compound whose structure was confirmed
by NMR spectroscopy, as follows.

NMR spectrum at 200 MHz, CDClj3 (§)

8.22 . (44, 1H, CH in position 6 of benzamide ring)

7.90-8.05 (bs, 1H, CONH)

7.38-7.46 (m, 6H, CH in position 4 of benzamide ring and
aromatic CHs of benzyl ring)

7.02-7.10 (m, 2H, CHs in positions 3 and 5 of benzamide ring)

5.15 (s, 2H, OCHj3)

3.47 (q, 2H, NHCH,CH,CH,Cl)
3.36 (t, 2H, NHCH5CH,CH5Cl)
1.86 (m, 2H, NHCH,CH,CH5Cl)

DETAILED PREPARATION OF THE COMPOUNDS OF THE INVENTION

Example 1

3-[4-(2-Methoxyphenyl)-1-piperazinyl]-propyl benzoate
dihydrochloride

A mixture of 1.8 g of benzoic acid and 2.08 g of anhydrous
potassium carbonate in 40 ml of anhydrous DMF was stirred at
80°C for 1 hour. The reaction mixture then was cooled to room
temperature, and 3.5 g of 1~-(3-chloropropyl) -
-4-(2-methoxyphenyl)-piperazine was added. The mixture was
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stirred at 50°C for 3 hours and then once again cooled to room
temperature. It was poured into water and filtered under suction
to give the crude base of the title compound. This crude base
was dissolved in 50 ml of ethanol and 2 ml of 5N ethanolic
hydrogen chloride was added. The crystals which precipitated
were recovered by suction, y1eld1ng 4.5 g of the title compound
(m.p. 219-220°C).

Example 2

3-[4-(2-Methoxyphenyl)-l1-piperazinyl]-propyl 2-methoxybenzoate
dihydrochloride . 0.25-H20

The title compound was prepared following the procedure
described in Example 1, but using 2-methoxybenzoic acid instead
of benzoic acid and extracting with dichloromethane instead of
filtering. M.p. 205-206°C (ethanol).

Example 3

3-[4-(2-Methoxyphenyl) - 1—p1pera21ny1] -propyl 2-benzyloxybenzoate
dlhydrochlorlde

The title compound was prepared following the method described
in Example 1 but using 2-benzyloxybenzoic acid (prepared as
described in J. Am. Chem. Soc., 65, 2140, 1943) instead of
benzoic acid and extracting with dichloromethane instead of
filtering. M.p. 201-203°C (ethanol).

Example 4

3-[4-(2-Methoxyphenyl)-1-piperazinyl]-propyl
2-methoxy-3-propionylbenzoate dihydrochloride

The title compound was obtained following the procedure of
Example 1 but starting from 2-methoxy-3-propionylbenzoic acid,
(prepared as described in JP 6064944) instead of benzoic acid,
and extracting with ethyl acetate instead of filtering. M.p.
192-193°C (ethanol).



2. Qrepresents MCO, [err] or [err] Q represents CO or [ €[ MHIXSHEET HAS BEEN

represents

conmpounds accord ention may generally be prepared-by
condensati on of ] with cqgﬂpunds H PzA. The condensation is
preferably, but not necessarily, carried out at a tenperature of from20 to

[err] in a
absence of

pot assi um c

O, Shis/Sheat HagBren®eplek Hal represents a hal ogen afom REPHACED

pol ar sol vent such as di nethyl formam de (DMF) or nethanol or in
any solvent at [err] usually in the presence of a base such as
2 see G bson's chapter in Patai, The Chenistry of the

Am no G oup,

3-[4~-(2-Methoxyphenyl)-1-piperazinyl]-propyl
2-benzyloxy-3-propionylbenzoate dihydrochloride

The title compound was obtained - following the procedure
described in Example 1 but using Intermediate II instead of
benzoic acid. The reaction mixture was extracted with
dichloromethane instead of filtering. After conversion into its
dihydrochloride, the title compound melted at 175-176°C
(ethanol).

Example 6

2-Benzyloxy~N-{3—[4-(2-methoxyphenyl)-1—pipera2iny1]-propyl}-
~-benzamide dihydrochloride . 0.25-H,0

0.94 g of 1,1'-carbonyldiimidazole was added portionwise at 0°C
to a stirred solution of 2.56 g of 2-benzyloxybenzoic acid in 25
ml of anhydrous tetrahydrofuran. Stirring was continued for 1
hour at the same temperature; afterwards 3.35 g of
1—(3—aminopropy1)44—(2—methoxyphenyl)—piperazine (prepared as
described in GB 2161807) was added and the reaction mixture was
stirred at room temperature for a further 1% hours. The solvent
was removed by evaporation in vacuo and the residue was rinsed
with water and extracted with ethyl acetate. The organic layer
was washed with water, dried on anhydrous sodium sulphate and
evaporated to dryness in vacuo. The crude product was purified
by flash - chromatography on silica gel eluting with ethyl
acetate, yielding 4.63 g of the title compound as a base, which
was converted in the usual manner into its dihydrochloride, m.p.
179-180°C (ethanol).
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2-Hydroxy-N-{3-[4-(2-methoxyphenyl)-1-piperazinyl]-propyl}-
-3-propionylbenzamide dihydrochloride

A solution of 7.48 g of 1-(3-aminopropyl)-4-(2-methoxyphenyl)-
-piperazine in 30 ml .of dichloromethane was added dropwise over
a period of 45 minutes at 4°C into a stirred mixture of 6.37 g
of 2-hydroxy-3-propionylbenzoyl chloride (prepared as described
in DE 2631248) and 4.2 ml of triethylamine in 80 ml of
dichloromethane. The reaction mixture was stirred for 2 hours at
4°C and for 8 hours at room temperature, and was then extracted
with 5% aqueous sodium hydrogen carbonate solution followed by
water. The organic layer was dried over anhydrous sodium
sulphate. The residue obtained by evaporation in vacuo of the
solvent was purified by flash éhromatography on silica gel
eluting with dichloromethane:methanol graduated 98:2 to 95:5.
The fractions containing the pure base were pooled, the solvents
were evaporated off in vacuo, the residue was dissolved in
ethanol and an excess of ethanolic hydrogen chloride was added.
Diethyl ether was added until crystallization of the salt. 7.6 g
of the title compound was obtained after recrystallization from
methanol. M.p. 215-217°C with decomposition.

Example 8

3-[4-(2-Methoxyphenyl)-1-piperazinyl)-propyl 2-hydroxybenzoate
monomethanesulphonate '

A mixture of 17.6 g of sodium salicylate, 26.9 g of
1-(3-chloropropyl)-4-(2-methoxyphenyl)-piperazine and 35 ml of
acetonitrile was stirred at reflux temperature for 5 hours.
After cooling to room temperature, the reaction mixture was
poured into 500 ml of water and extracted with dichloromethane.
The organic layer was separated, dried over anhydrous sodium
sulphate and evaporated in vacuo giving 32.1 g of the title
compound as a base. This was converted into its
monomethanesulphonate by the usual method. M.p. 156-157°C .
(ethanol:diethyl ether).
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A mixture of 0.91 g of 3-benzyloxybenzoic acid (prepared as
described in J. Chem. Soc., 430, 1943), 1.7 g of anhydrous
potassium carbonate and 35 ml of anhydrous DMF was stirred for
30 minutes at 80°C. After cooling to room temperature, 1.37 g of
1-(3-chloropropyl)-4-(2-methoxyphenyl)-piperazine dihydro-
-chloride was added to the reaction mixture, which was then
stirred for 3 hours at 80°C. After quenching with 500 ml of
water, the precipitate was extracted with diethyl ether. The
organic layer was washed first with 5% aqueous sodium hydrogen
carbonate solution and then with water, dried over anhydrous
sodium sulphate and evaporated to dryness. The residue was
dissolved in ethanol and an excess of ethanolic hydrogen
chloride was added to the solution, yielding 1.4 g of the title
compound, after recrystallization from ethanol. M.p. 194-195°C.

Example 10

3-[4-(2-Methoxyphenyl) -1-piperazinyl]-propyl 4-benzyloxybenzoate
dihydrochloride . 0.75-H30.

The title compound was prepared according to Example 9 but using
4-benzyloxybenzoic acid (prepared as described in J. Am. Chemn.
Soc., 65, 2140, 1943) instead of 3-benzyloxybenzoic acid. M.p.
200-202°C (ethanol). :

Example 11

3-[4-(2-Methoxyphenyl)-1-piperazinyl]-propyl
2-(2-chlorobenzyloxy)-benzoate monomethanesulphonate

A mixture of 3.5 g of the product prepared in Example 8, 6.9 g
of anhydrous potassium carbonate and 5 ml of acetonitrile was
stirred at reflux temperature. After 15 minutes, a solution of
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added dropwise and heating was continued for further 4 hours.
After cooling to room temperature, the reaction mixture was
diluted with 10 ml of water and extracted with 20 ml of
dichloromethane. The organic layer was separated, dried over
anhydrous magnesium sulphate, and evaporated to dryness in
vacuo. The crude base was purified by flash chromatography on
silica gel eluting with acetone:petroleum ether 1:3. The pure
base was dissolved in ethanol and one equivalent of a 2N
ethanolic solution of methanesulphonic acid was added, followed
by diethyl ether addition until crystallization of the salt. 3.4
g of the title compound was obtained after recrystallization
from ethanol:diethyl ether (m.p. 114-117°C).

Example 12

3-[4-(2-Methoxyphenyl)-1-piperazinyl]-propyl

2-(3-chlorobenzyloxy)~benzoate monomethanesulphonate

This compound was prepared according to the method described in
Example 11 but wusing 3-chlorobenzyl chloride instead of
2-chlorobenzyl chloride and the reaction lasted 20 hours. The
title compound was crystallized from ethanol:diethyl ether and
melted at 140-143°C. "

Example 13

3-[4-(2-Methoxyphenyl)-1-piperazinyl]-propyl
2-(4-chlorobenzyloxy)-benzoate monomethanesulphonate hemihydrate

This compound was prepared according to the method described in
Example 11 but using 4-chlorobenzyl chloride instead of
2-chlorobenzyl chloride and the reaction lasted 16 hours. The
title compound was crystallized from ethanocl:diethyl ether and
melted at 143-146°C.
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Example 14

3-[4~(2-Methoxyphenyl)-1-piperazinyl]}-propyl
2-(2-methoxybenzyloxy)-benzoate monomethanesulphonate

This compound was prepared according to Example 11 but using
2-methoxybenzyl chloride instead of 2-chlorobenzyl chloride and
the reaction lasted 5 hours. The title compound was crystallized
from ethanol:diethyl ether and melted at 117-118°C.

Exanmple 15

3-[4-(2—Methoxyphenyl)—l-piperazinyl]-propyl
2-(3-methoxybenzyloxy)-benzoate monomethanesulphonate

This compound was prepared according to Example 11 but using
3-methoxybenzyl chloride instead of 2-chlorobenzyl chloride. The
title compound was crystallized from ethanol:diethyl ether and
melted at 125-126.5°C.

Example 16

3-[4~(2-Methoxyphenyl)-1-piperazinyl]-~propyl
2-(4-methoxybenzyloxy)-benzoate monomethanesulphonate hydrate

This compound was prepared according to Example 11 but using
4-methoxybenzyl chloride instead of 2-chlorobenzyl chloride and
the reaction lasted 7 hours. The title compound was crystallized
from ethanol:diethyl ether and melted at 128-132°C.

Exanple 17

3-[4-(2-Methoxyphenyl)-1-piperazinyl]-propyl
2-(2,3-dimethoxybenzyloxy) -benzoate monomethanesulphonate

This compound was prepared according to Example 11 but using
2,3-dimethoiybenzyl chloride instead of 2-chlorobenzyl chloride
and the reaction lasted 2 hours. The title compound was
crystallized from ethanol:diethyl ether and melted at 141-143°C.
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2-(3,4-dimethoxybenzyloxy)-benzoate monomethanesulphonate

This compound was prepared according to Example 11 but using
3,4-dimethoxybenzyl chloride instead of 2-chlorobenzyl chloride
and the reaction 1lasted 2 hours. The title compound was
crystallized from ethanol:diethyl ether and melted at 132-135°C.

Example 19

3~-[4-(2-Methoxyphenyl)-1-piperazinyl]-propyl 2-(3,4,5-
-trimethoxy-benzyloxy)-benzoate monomethanesulphonate 0.75-H30

This compound was prepared according to Example 11 but using
3,4,5-trimethoxybenzyl chloride instead of 2-chlorobenzyl
chloride and the reaction lasted 2 hours. The title compound was
crystallized from ethanol:diethyl ether and melted at 97-103°C.

Example 20

3-[4-(2—Methoxyphenyl)-1—piperazinyl]—propyi 2-octyloxybenzoate
monomethanesulphonate hydrate.

This compound was prepared according to Example 11 but using
i-bromooctane instead of 2-chlorobenzyl chloride and the
reaction lasted 15 hours. The title compound was crystallized
from ethanol:diethyl ether and melted at 75-77°C.

Example 21

'3-[4-(2—Methoxyphenyl)-1-piperazinyl]—propyl 2-butoxybenzoate
monomethanesulphonate hydrate

This compound was prepared according to Example 11 but using
1-bromobutane instead of 2-chlorobenzyl chloride and the
reaction lasted 11 hours. The title compound was crystallized
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This compound was prepared according to Example 11 but using
cyclohexylmethyl bromide instead of 2-chlorobenzyl chloride and
the reaction lasted 33 hours. The title compound was
crystallized from ethanol:diethyl ether and melted at 104-106°C.

Example 23

3-[4-(2-Methoxyphenyl)-1-piperazinyl]-propyl
2-(2—néphthylmethoxy)-benzoate monomethanesulphonate hydrate

This compound was prepared according to Example 11 but using
2-bromomethylnaphthalene instead of 2-chlorobenzyl chloride and
the reaction lasted 30 hours. The title compound was
crystallized from ethanol:diethyl ether and melted at 101-103°C.

Example 24

2,2-Dimethyl=-3-[4~(2-methoxyphenyl)-1-piperazinyl]-propyl
2-benzyloxybenzoate dihydrochloride

A mixture of 2.73 g of 2-benzyloxybenzoic acid, 0.97 ml of
thionyl chloride and 0.10 ml of anhydrous DMF in 24 ml of
anhydrous dichloromethane was stirred at room temperature for 2%
hours under a nitrogen stream. After this period, the reaction
mixture was cooled to 0°C and a solution of 3.67 g of
Intermediate IV in 24 ml of anhYdrous dichloromethane was added
dropwise in 5 ninutes. Stirring was continued for 22 hours at
room temperature. 40 ml of a 0.4M aqueous solution of sodium
carbonate ﬁas then added, followed by 20 ml of dichloromethane.
The organic layer was separated off, washed with water, dried on
sodium sulphate and evaporated to dryness in vacuo. The oily

residue was purified by flash chromatography on silica gel
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eluting with dichloromethane:ethyl acetate graduated from 100:3
to 100:7.5. Evaporation in wvacuo of the collected fractions
yielded 4.31 g of the base of the title compound. The base was
dissolved in isopropanol and excess isopropanolic hydrogen
chloride was added. Crystals were recovered by suction
filtration yielding 3.82 g of the title compound, which melted
at 188-190°C after recrystallizatibn from acetonitrile.

Example 25

N-{3-[4~(2-methoxyphenyl)-1-piperazinyl]-propyl}-2-phenylthio-
-benzamide dihydrochloride

0.34 ml of diethyl cyanophosphonate was added dropwise at 0-5°C
to a stirred solution of 0.46 g of 2-phenylthio-benzoic acid
(prepared as described in J. Am. Chem. Soc., 84, 1561, 1962) and
0.55 g of 1-(3-aminopropyl)-4-(2-methoxyphenyl)-piperazine in 4
ml of anhydrous DMF. Immediately afterwards, 0.13 ml of
triethylamine was added dropwise at the same temperature. After
30 minutes stirring at 0-5°C and 1 hour at room temperature, the
reaction mixture was poured into 30 ml of water and extracted
with ethyl acetate. The organic layer was washed with water,
dried over anhydrous sodium sulphate and evaporated to dryness
in vacuo. The crude product thereby obtained was dissolved in
ethanol and 5N ethanolic hydrogen chloride was added. The title
compound crystallized upon addition of diethyl ether.

Yield: 0.61 g. M.p. 210-213°C.

Example 26

2-Benzyl-N-{3-[4-(2-methoxyphenyl)-1-piperazinyl]-propyl}-
-benzamide dihydrochloride 0.125-H0 '

The title compound was prepared by the method described in
Example 25 but using 2-benzylbenzoic acid instead of
2-phenylthio-benzoic acid. It was purified by crystallization
from ethanol:diethyl ether and melted at 184-188°C. '
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The  title compound was prepared by the method described in
Example 25 but wusing 2-phenethyl-benzoic acid instead of
2-phenylthio-benzoic acid. It was purified by crystallization
from ethanol:diethyl ether and melted at 186-189°C.

Example 28

N-{3-[4-(2-Methoxyphenyl)-1-piperazinyl]-propyl}-
-benzenesulphonamide

2 ml of benzenesulphonyl chloride was added dropwise at room
temperature to a stirred solution of 3.74 g of
1-(3-aminopropyl)-4- (2-methoxyphenyl)-piperazine in 60 ml of
ethanol-free chloroform. The mixture was stirred at room
temperature for 2 hours, and then poured into 40 ml of 5.6N
sodium hydroxide solution and extracted with chloroform. The
organic layer was washed with water, dried over anhydrous sodium
sﬁlphéte and evaporated to dryness in vacuo. The residue was
purified by flash chromatography on silica gel eluting with a
chloroform:5N methanolic ammonia 100:2 mixture, and crystallized
from acetonitrile to give 3.5 g of the title compound.

M.p. 125-127°C.

Example 29

N-{3-[4-(2-Methoxyphenyl)-1-piperazinyl]-propyl}-N-methyl-
-benzenesulphonamide dimethanesulphonate

The title compound was prepared by the method described in
Example 28 but wusing 1-(2-methoxyphenyl) -4~ (3-methylamino-
-propyl)-piperazine (prepared as described in WO 93/17007)
instead of 1-(3-aminopropyl)-4-(2-methoxyphenyl)-piperazine. The
crude base was dissolved in ethanol and 2 equivalents of a 2N
ethanolic solution of methanesulphonic acid were added. The
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Example 30

2-[4-(2-Methoxyphenyl)-1-piperazinyl]-ethyl phenylacetate

The title compound was prepared according to the method
described in Example 1 but using phenylacetic acid instead of
benzoic acid and 1-(2-chloroethyl)-4-(2-methoxyphenyl) -
~-piperazine instead of 1-(3-chloropropyl)-4-(2-methoxyphenyl)-
~piperazine. The reaction was conducted for 4 hours at 100°C.
The crude product was purified by flash chromatography on silica
gel, eluting with a dichloromethane:methanol 100:3 mixture. The
crude was dissolved in diethyl ether, treated with charcoal,
filtered, and evaporated to dryness to give the title compound
as an oily residue.

NMR spectrum at 200 MHz, CDCljz (6)
7.20-7.60 (m, 5H, CHs of phenyl ring)
6.80-7.18 (m, 4H, CHs of methoxyphenyl ring)

4.27 (t, 2H, OCH,CHN)
3.87 (s, 3H, OCH3)
3.65 (s, 2H, CH,COO)

2.95-3.15 (m, 4H, CHys in positions 3 and 5 of piperazine)
2.55-2.75 (m, 6H, CHas in positions 2 and 6 of piperazine and
OCH5CHoN)

Example 31

2-Benzyloxy-N-{3-[4-(2-hydroxypheny1)—1—piperazinyl]-propyl}-
-benzamide hydrochloride

A mixture of 4.55 g of Intermediate XI, 2.1 g of anhydrous
potassium carbonate and 2.7 g of 1-(2-hydroxyphenyl)-piperazine
was stirred at 185-190°C for 30 minutes. After cooling to room
temperature, 100 ml of chloroform and 60 ml of 1% aqueous sodium
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stirred. The organic layer was separated, washed with water,
dried over anhydrous sodium sulphate, and evaporated to dryness
in vacuo. The residue was purified by flash chromatography on
silica gel eluting with a chloroform:5N methanolic ammonia 100:1
mixture. The so obtained base of the title compound was
dissolved in methanol, acidified by addition of 1 equivalent of
5N ethanolic hydrogen chloride solution, and .evaporated to
dryness in vacuo to give a glassy solid. This was stirred with
acetone, and then filtered off and crystallized from isopropanol
to give 3.26 g of the title compound. M.p. 197-199°C.

Example 32

2-Methoxy-N-{3-[4~-(2-methoxyphenyl)-1-piperazinyl]-propyl}-
-3-propionylbenzamide hydrochloride 1.1-H30

2.0 ml of diethyl cyanophosphonate and 1.67 ml of triethylamine
were added at 0°C to a solution of 2.08 g of 2-methoxy-
-3-propionylbenzoic acid in 50 ml of anhydrous DMF. 2.99 g of
1-(3-aminopropyl)-4-(2-methoxyphenyl)-piperazine was then added.
The reaction mixture was stirred at 0°C for 30 minutes and at
room- temperature for 2 hours; poufed into water and extracted
with ethyl acetate. The organic layer was dried on sodium
sulphate and evaporated to dryness in vacuo. The residue was
purified by flash chromatography, eluting with a
dichloromethane:methanol 95:5 mixture, to give the base of the
title compound. This was converted by the usual procedure into
its hydrochloride which was crystallized from ethyl acetate
yielding 2.4 g of the title compound. M.p. 133-134°C.

Example 33

3-Acety1-2-benzyloxy-N-{3-[4—(2—methoxypheny1)—l—piperazinyl]-
-propyl}-benzamide dihydrochloride

A solution of 4.35 g of Intermediate VI, 1.41 g of
N-hydroxysuccinimide and 2.54 g of N,N'-dicyclohexylcarbodiimide
in 40 ml of anhydrous DMF was stirred for 2 hours at room
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R3 represenggeanusual work-up, the product was purified by flash
chromatography (eluent ethyl acetate:methanol 95:5) yielding the
base of the title compound. This was dissolved in

dichloromethane and 2 molar equivalents of 0.92N ethanolic
hydrogen chloride were added. Evaporation to dryness in vacuo
and crystallization from acetonitrile gave 4.2 g of the title
compound. M.p. 163-164°C.

Example 34

2-Benzyloxy—N-{3—[4-(2-methoxyphenyl)-l-piperézinyl]—propyl}—
-3-propionylbenzamide dihydrochloride

The title compound was obtained according to the procedure
described in Example 33 but starting from 2.84 g of Intermediate
II instead of Intermediate VI. 4.23 g were obtained, melting at
170-174°C (isopropanol).

Example 35

N-{3-[4-(2-Methoxyphenyl)-1-piperazinyl]-propyl}-2-
-(4-nitrobenzyloxy)-3-propionylbenzamide dihydrochloride hydrate

A solution of 1.43 g of Intermediate VII, 1.19 g of
1-(3-aminopropyl) -4~ (2-methoxyphenyl)-piperazine, 0.8 g of
diethyl cyanophosphonate and 0.67 ml of triethylamine in 21 ml
of DMF was stirred at 0°C for 30 minutes and at room temperature
for 2 hoﬁrs, poured into water and extracted with ethyl acetate.
After the usual work-up, the crude was purified by flash
chromatography, eluting with ethyl acetate:methanol 95:5. This
gave . 2.15 g of the base of the title compound, which was
converted into its hydrochloride and crystallized from
acetonitrile. M.p. 164-170°C.
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A mixture of 3.69 g of 3- [4 (2-methoxyphenyl)-1-piperazinyl]-
-propyl 2-hydroxybenzamide (prepared as described in EP 104614),
2.1 g of 4-nitrobenzyl chloride and 1.39 g of potassium
carbonate in 50 ml of acetone was stirred at reflux for 3 hours.
After cooling to room temperature, the reaction mixture was
diluted with water. The solid which precipitated was collected
by suction and purified by flash chromatography, eluting with
ethyl acetate:methanol (graduated from 100:2.5 to 100:5). The
title compound thus obtained was recrystallized from ethanol,
yielding 3.19 g, melting at 123-125°C.

Example 37

2-(4-Benzoylbenzyloxy)—N-{3—[4—(2—methoxypheny1)-l—piperazinyl]-
-propyl}-3-propionylbenzamide dihydrochloride

The t1t1e compound. was prepared according to Example 35 but
startlng from 3.03 g of Intermediate IX instead of Intermediate
VII. Yield 3 g; m.p. 189-194°C (ethanol).

Example 38

2-(4-Benzoylbenzyloxy) -N-{3-[4~(2-methoxyphenyl)=~l-piperazinyl]-
-propyl}-benzamide hydrochloride hydrate '

The title compound was prepared according to the procedure of
Example 36, but using 73% 4-benzoylbenzyl bromide (prepared as
reported in Intermediate VIII) instead of 4-nitrobenzyl chloride
and DMF as a solvent, stirring at room temperature. The crude
was purified by flash chromatography eluting with an ethyl
acetate:methanol mixture graduated from 85:5 to 90:20, yielding
the base of the title compound. This was dissolved in
isopropanol and converted to its hydrochloride by adding 5.8N
isopropanolic hydrogen chloride. The solid was filtered and
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Example 39

N-{3~-[4- (2-Methoxyphenyl)-1-piperazinyl]-propyl}-
-2-phenylethoxy~benzamide dihydrochloride

. A mixture of 3.7 g of N-{3-[4-(2-methoxyphenyl)-l-piperazinyl]}-
-propyl}-2-hydroxy-benzamide, 4.14 g of anhydrous potassium
carbonate, 4.8 ml of phenethyl bromide, 0.05 g of potassium
iodide and 30 ml of anhydrous DMF was stirred at room
temperature for 8 hours. After cooling to room temperature, the
mixture was evaporated to dryness in vacuo, diluted with water
and extracted with chloroform. The organic layer was washed with
water, dried over anhydrous sodium sulphate, and evaporated to
dryness in vacuo. The residue was purified by flash
chromatography on silica gel, eluting with chloroform:5N
methanolic ammonia 100:1. The crude base was dissolved in
ethanol and acidified with 5N ethanolic hydrogen chloride.
Addition of diethyl ether gave a solid which was recrystallized
from acetonitrile, yielding 1.12 g of the title compound, m.p.
165-166°C. | | -

Example 40

2-Benzyloxy-N-{3-[4- (2-methoxyphenyl)-1l-piperazinyl]-propyl}-
-phenylacetamide

The title compound was prepared according to the procedure
described in Example 35 but starting from 2.08 g of
2-benzyloxy-phenylacetic acid (prepared as described in J. Anm.
_Chem.'Soc., 64, 3051, 1942) jnstead of Intermediate VII. It was
crystallized from diisopropyl ether. Yield 3.4 g; m.p. 98-104°C.
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_ ' 2-benzyloxybenzoic acid in 10 ml of dichloromethane and 0.064 ml

of anhydrous DMF. After 1% hours stirring at room temperature,
the reaction mixture was <cooled to 0°C and 2.4 g of
1-(2-methoxyphenyl)-4-(3-methylamino-propyl)-piperazine in 16 ml
of dichloromethane was added. After 5 hours stirring at room
temperature, the reaction mixture was diluted with 4% sodium
carbonate. The organic layer was separated off, dried on sodium
sulphate and evaporated to dryness in vacuo. The crude was
purified by flash chromatography (eluent chloroform:methanol
100:4) giving the base of the title compound. This was dissolved
in isopropanol. 5.8N isopropanolic hydrogen chloride was added;
the precipitated solid was collected by suction filtration and
recrystallized from acetonitrile yielding 1.5 g of the title
conmpound melting at 184-187°C.

Example 42

N-{3-[4- (2-Methoxyphenyl)~-1-piperazinyl]-propyl}-
-2-(3-phenylpropoxy)~benzamide

The title compound was prepared by the method described in
Example 39 but using 3-phenylpropyl bromide instead of phenethyl
bromide. The crude producf was purified by crystallization from
isopropanol; m.p. 86-88°C.

Example 43

0-Ethy1-N-{3-[4-(2—methoxypheny1)-1-piperazinyl]—propyl}-
-phenylphosphonanide

A solution of 2.04 g of O-ethyl phenylphosphonyl chloride
(prepared as described in Phosphorus and Sulphur, 29, 169, 1987)
in 70 ml of anhydrous diethyl ether was added dropwise at 5-15°C
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all the abodéchloromethane. After stirring at room temperature for 2%
hours, the precipitate was filtered and extracted with 70 ml of
a 4:3 mixture of diethyl ether:dichloromethane, which then was
evaporated to dryness in vacuo. The residue was purified by
flash chromatography on silica gel eluting with dichloromethane:
5N methanolic ammonia. (100:3) to give 3.67 g of the title
compound as a thick oil.

NMR spectrum at 200 MHz, CDCljz (¢)

7.70-7.90 (m, 2H, CHs in positions 2 and 6 of P-phenyl ring)
7.30-7.55 - (m, 3H, CHs in positions 3, 4 and 5 of P-phenyl ring)
6.75-7.05 (m, 4H, CHs of methoxyphenyl ring)

3.90-4.25 (m, 3H, OCHpCH3 and NH)

3.85 (s, 3H, OCH3)

2.85-3.15 (m, 6H, CHys in positions 3 and 5 of piperazine and
PNHCH,CH,CH3) '

2.50-2.68 (m, 4H, CHzs in positions 2 and 6 of piperazine)

2.47 (t, 2H, PNHCH,CH,CH3)

1.55-1.75 (m, 2H, PNHCH,CH,CHjy)

1.33 (t, 3H, OCH,CH3)

Example 44

N-{3-[4-(Z—Methoxyphenyl)—1—piperazinyl]?propyl}-z-phenoxy—
-benzamide hydrochloride . 0.25 H0

The title compound was prepared by the method described in
Example 25 but using 2-phenoxybenzoic acid instead of
2-phenylthiobenzoic acid. The title compound melted at 176-182°C
after crystallization from a 1:4 mixture of ethanol:diethyl
ether.

Example 45

N-{3-[4-(2-Methoxyphenyl)~1-piperazinyl]-propyl}-2-phenyl-
~benzamide 1.85-HC1l 0.25-H30

The title compound was prepared by the method described in
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Elemental Analysis for Cy7H331N303 1.85-HCl 0.25-H30
Calc.: C, 64.66; H, 6.70; N, 8.38; Cl, 13.01; Hy0, 0.90.
Found: C, 64{49; H, 6.63; N, 8.20; Cl1, 12.81; Hy0, 0.74.

PHARMACOLOGICAL DATA

The receptor binding studies, as well as the experimental data
on dogs reported below establish the compounds of the invention
as aj-blockers, i.e., to be within a class of substances widely
used as agents that can be used fo the relief of symptoms
associated with obstructive disorders of the lower urinary
tract, including (but not 1limited to) ©benign prostatic
hypertrophy (BPH), and as antihypertensives. See, e.g., W. H.
Frishman et al.,'Medical Clinics of N. America, 72, 427, 1988
and references cited therein.

. Methodology

Male Sprague Dawley rats [Crl: CD' BR] of 200-300 g b.w., female
Albino Swiss mice [Crl: CD-1 (ICR) BR] 20-30 g b.w., .and male
Beagle dogs (10-12 kg b.w.) were obtained from Charles River,
Italy and Nossan (Correzzana, Milan, Italy), respectively.
Animals were housed with free access to food and water and
maintained on forced light-dark cycle at 22-24°C until the day
of experiments.

Acute toxicity

The acute toxicity of the compounds of the "invention was
evaluated in female Albino Swiss mice after intraperitoneal and
oral administration. Four 1logarithmic¢ scaled doses of the
compounds were dissolved or suspended in 0.5% Methocel and each
dose was administered in a volume of 10 ml/kg to groups of 4
mice. Mortality was recorded 7 days after the administration.
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I n Organi ¢ Synt hesi cience, 1991. Alternativelyp——unreactive
groups (e.qg. [err]l nconverted during the first reaction and
t hen converted to r ones (e.g. Nrfy-as a final step of the pathway.
Whi ch synthetic technique will be preferred depends on the conpound desired
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correspondi ng r oxy oun e invention ow ng met’hods
- by reacti #8588 th a chloroformate, an isocyanate or

Receptor Binding Studies

The affinity " of the compounds of the inyentioh for the
aqp-adrenoceptor was investigated by utilizing (3H]prazosin as
radioligand and rat hippocampal membranes, after irreversible
inactivation of ajg-adrenoceptors with chloroethylclonidine, as
source of the ajp-adrenoceptors (C. Han et al., Mol. Pharmacol.,
32, 505, 1987). .
Male rats were Xilled and their hippocampus was dissected,
immediately frozen on dry ice and then stored at -70°C until
use. '
These tissues were homogenized (2 x 20 sec) in 50 vols of 50 mM
Tris-HC1l buffef, pH 7.4. The homogenates were centrifuged at
49000 x g for 10 min and the pellets were resuspended in 50 vols
of the ice-cold buffer, incubated for 30 min at 37°C in the
presence of 10 uM chloroethylclonidine (CEC) and recentrifuged
at 49000 x g for 10 min. The pellets were washed once more in
the ice-cold buffer without CEC. The final pellets were
suspended in 80-~120 vols of 50 mM Tris-HCl buffer, pH 7.4,
containing 10 uM pargyline and 0.1% ascorbic acid.
The homogenates were incubated for 30 min at 25°C with 0.25-0.35
nM [3H]prazosin in the absence or presence of the displacing
compound to be tested, concentration ranging from 104 to
5x10~12 M, in a final volume of 2 ml. Non-specific binding was
defined by 10 pM phentolamine. '
The incubations were terminated by vacuum filtration over 0.2%
polyethyleneimine pretreated Whatman GF/B fiber filters using
 Brandel cell harvester. The filters were then washed with 3x3 ml
of ice-cold buffer and radioactivity retained on the filters was
counted in 10 ml of Filter Count (Packard) in a liquid
scintillation spectrometer with a counting efficacy of 40%. The
ability of the tested compounds to displace the specific
[3H]prazosin binding was estimated from the ICsp value, which is
the molar concentration of unlabelled compound necessary to
displace 50% of the specific binding. The ICsg values were
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i sot hi ocyanat e, ar, chlorlde or bromide or another é@#ﬁﬁ%&éﬁkﬂ*S%CL
derivative (e g sui tabl e solvent (e.giLa_ch runaan
sol vent, DM, tet dloxane acetonitrile, pyridine) in the

u

presence or othermn ch as_4di et hyl am ne, pyri di ne,

4- di met hyl am nopyri di ne, sodlun1 hydr oxi de, pot assi um car bonate or

1, 10-di azabésysinauadeﬁgnehat nfdhemlneazo dx&\{eexfrﬂtmn@/ ;fzefg.‘ztanommﬁit a(A. De
carboxylic acid i éﬂth vent é in the presence
of a condenifAB & eﬁ iarbggg g t&é or a carbodiim de;
- by reaction with a dlalkyl or dlaryl chlorophosphate or dlalkyl
cyanophosphg , . _ pl es of
such deri vatf et hotes bP é’ RS 30,
2008, 1987).

The experiments were performed according to the method of
Imagawa et al. (J. Pharmacol. Methods, 22, 103, 1989), with
substantial modifications, as follows: adult male beagle dogs,
weighing 8-10 Kg, were anaesthetized with pentobarbital sodium
(30 mg/Kg i.v. and 2 mg/Kg/h i.v.), intubated for artificial
breathing getting air from room. In order to monitor systemic
blood pressure (BP), a PE catheter was introduced into the
aortic arch through the right common carotid artery.

A collateral of the 1left femoral vein was cannulated for
infusion of anaesthetic, and the right femoral vein was
cannulated for administration of drugs. For.intrartérial (i.a.)
injection of noradrenaline (NA), a PE catheter was introduced
into the lower portion of the abdominal aorta via the right
external iliac artery. Through such a procedure, NA was
selectively distributed to the 1lower urinary tract. Via a
midline laparbtomy, the urinary bladder and proximal urethra

were exposed. In order to prevent the filling of the bladder,
the two ureters were cannulated and the urine led outside. In

order to record the prostatic urethral pressure, a Mikro-tip
catheter (6 F) was introduced into the bladder via the external
urethral meatus, and withdrawn until the pressure transducer was
positioned in the prostatic urethra. A ligature was secured
between the neck of the bladder and urethra to isolate the
response of the latter and avoid any interaction with the
bladder. Another ligature was put around the Mikro-tip catheter
at the external urethral meatus, to secure the catheter itself.
After a stabilizing period following surgical procedure (30
min),.in'which arteriai and prostatic urethral pressure were
continuously_mohitoréd as basal values, i.a. administration of
NA was made at intervals of 10 minutes. The dose of NA chosen
was such to produce an increase of at least 100% in urethral
pressure. Thé_ test compounds were administered i.v. in a

cumulative manner with intervals of 15-20 min between-

administrations. I.a. injections of NA were repeated




-13- ' DETAI LED %ML ﬁun rlACMrERNEDI ATES Et hyl THIS SHEET HAS BEEN

2-benzyl oxy- 3- pro “mm“lrml)mn I'nt er medi ate | REPLAGED

approximately 5 minutes after every dosing of test compound.

-38~

Dose response curves were constructed computing the percentage

inhibition to the increase in urethral pressure (NA induced),

and the percentage drop in blood pressure produced by the test

compound. EDj5 for diastolic blood pressure (dose inducing a 25%

decrease) and IDgg (dose inducing a 50% inhibition of NA-induced

increase in urethral.pressure) were computed by means of linear -
regression analysis.

Results

Compounds as prepared in the Examples were tested according to
the methods reported above, and the results are given in the
Tables below, together with comparative results for the
reference standards used. Compounds having receptor affinity
(ICsg values) lower than about 500 nM are generally considered
to have good affinity. Compounds with ICgg values less than 100
nM are generally preferred.



descri bed in DE 20 a@fi anhydr ous potassium car nat e RERHAGEDS

g of benzyl bromd ethyl acetate was stirred at ref Tux Tor 4
hours. After coolin M>dtu§gio room tenperature, insoluble
matter was renoved by suction f||tration and the filtrate was evaporated to
dryness yi el di ng quantltatlvely t he tltL_jggﬂEpund used wi t hout further
purification (GC assay :

2- Benzyl oxy- 3- pr opi onyl b&#F et ' Rtore of 4.68 g
of Internediate I and 90 m of 2Nammmaﬂtgg@@ggy1datan 38 m of ethanol was
stirred at [err] for 2

A mixture of 11.1 % f hydroxy 3- propi onyl benzoat e, J F@l?a@'é%ﬁaﬁlks BEEN
gt

Compound a1p-Adrenoceptor Acute Toxicity
in Mice
Example : Binding LDsg (mg/kg)
No. ICgq0 (nM) i.p. p.o.
1 23 330 1624
2 14 351 1432
3 7 315 1915
4 8 250 1571
5 13 220 1426
6 8 59 539
7 135 80 383
8 33 >500 1206
] 47 381
10 60 500
11 13 >500 2000
12 8 >500 >2000
13 20 >500 >2000
14 11 >500 >2000
15 23.5 >500 >2000
16 12 >500 >2000
17 22 500 >2000
18 >500
19 >500 >2000
20 - >500 >2000
21 o 366 >2000
22 ' ' >500 >2000
23 >500 >2000
24 500
25 ' 71
26 72
27 74
28 ) >500 513
29 ' : 60 183
31 5 © 85
32 ' 91
Prazosin 1.4 1852
Urapidil 435 429 726
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dried on sodi um sul phate and evaporated to dryness in vacuo
used wit hopAsfBrther

purification.
1 ether:

A rnxture

It nelted
e B W gs

of 3 g

hoxyphenyl ) - pi perazi ne
Compound Urethra DBP DBP/Urethra
Example No. EDgg (ng/kg) ED3s (pg/kg) ratio
3 52 349 6.7
6 23 377 16.4
Prazosin 3.6 6.6 1.8%
Urapidil 60.0 155.0 2.6%
Urethra: active dose in inhibiting by 50% the
noradrenaline induced contraction of urethra
DBP: active dose in 1lowering diastolic blood
pressure by 25%
DBP/urethra: ratio between the active doses (selectivity

index)
*) non-selective: substantial effect on both urethra and DBP

Effective Amounts

The following represent guidelines to effective oral, parenteral
or intravenous dose ranges éxpresSed in mg/kg of body weight per
day for the following uses:

In obstructive disorders of the lower urinary tract:

General 0.02 - 40
Preferred 0.1 - 2
Most Preferred 0.6 (oral dose)

Most preferred 0.006 - 0.06 (intravenous dose)
As antihypertensives:

General 0.02 - 40

Preferred - 0.2 - 10

Most Preferred : 2 (oral dose)

Most Preferred 0.02 - 0.2 (intravenous dose)

Selective use dosages, i.e. dosages that are active in the lower
urinary tract without a substantial effect on the blood pressure
depend on the pérticular compound employed but, generally, up to
four times the EDgg of a selective compound can be administered
without effect blood Further
refinements and optimization of dosages are possible using no

substantial on pressure.



af or mal dehyde was added and the m xture
was stirred again for ours a ref |l44a- After cooling to room
tenperature, water was added and the resulting solution was washed tw ce
wi t h di et hymozehthanngdutine experiments.

The active compounds of the invention may be orally

di hydrochl ori de,  Crnish tmfss ' iaearel dehyde and 1 m  of || JHREYER] ae N l
in 4 M of ethanol ref | ux LA
-14- f or 1.5 hours

administered, for example, with an inert diluent or with an
edible carrier, or they may be enclosed in gelatin capsules, or
they may be compressed into tablets.'For the purpose of oral
therapeutic administration, the active . compounds of the
invention may be incorporated with excipients and used in the
form of tablets, .troches, capsules,- elixirs, suspensions,
syrups, wafers, chewing gum and the like. These preparations
should contain at least 0.5% of active compounds, but the amount
of active ingredient may be varied depending upon the particular
form and may conveniently be from about 5% to about 70% of the
weight of the unit. The amount of active compound in such
compositions is such that a suitable dosage will be obtained
although the desired dosage can be obtained by administering a
plurality of <dosage = forms. Preferred <compositions and
preparations according to the invention are prepared so that an
oral dosage unit form contains from 2 to 600 mg of active
compound.

The tablets, pills, capsules, troches and the 1like may
optionally contain any of the following ingredients: a binder
such as micro-crystalline cellulose, gum tragacanth or gelatin;
an excipient such as starch or lactose; a disintegrating agent
such as alginic acid, Primogel, cornstarch and the 1like; a
lubricant such as magnesium stearate or Sterotex; a glidant such
as colloidal silicon dioxide; a sweetening agent such as sucrose
or saccharin; or a flavouring aQent such as peppermint, methyl
salicylate, or orange flavouring. When the dosage unit form is a
capsule, it may contain, in addition to materials of the above
type, a liquid carrier such as a fatty oil. Other dosage unit
forms may contain other various materials which modify the
physical form pf the dosage unit, for example, as coatings.
Thus, tablets or pills may be coated with sugar, shellac, or
other enteric coating agents. A syrup may contain, in addition
to the active compounds, sucrose as a sweetening agent and
certain preservatives, dyes, colourings and flavours. Materials
used in preparing these various compositions should be
pharmaceutically acceptable and non-toxic in the amounts used.
For the purpose'of parenteral therapeutic administration, the
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diethyl ether. T r was washed with water, dri Tz
sul phate and evap ess in vacuo. The crude product was purified
by flash chromat ography on silica gel elwping with ethyl acetate.
Evaporation in vacuo of the-collected fractions yielded 2.1 g of the base

of the titl actdwpowuhpdinds wes dilssolinedntiondi aalyybeet hacospdraekdi firkh a
LD S S DUBIREILAT gy A0l L B AILE CHBEHT BRain e
1- (2, 2- Di mredlbabt30h28r ofy pctpye) coHmpRumet, hbrgphepybe- vapiedrbetween 0.5 and
di hydrochl ophdgt! Bo% "B @& iight thereof. The amount of active compound
in such compositioné is such that a suitable dosage will be
obtained. Preferred compositions and preparations according to
the present invention are prepared so that a parenteral dosage
uhit contains from 0.4 to 200 mg of active compound.
The solutions or suspensions may also include .the following
components: a sterile diluent such as water for injection,
saline solution, fixed o0ils, polyethylene glycols, glycerine,
propylene glycol or other synthetic solvents; antibacterial
agents such as benzyl alcohol or methyl parabens; antioxidants
such as ascorbic acid or sodium bisulphite; chelating agents
such as ethylenediaminetetraacetic acid; buffers such as
acetates; citrates or phosphates and agents for the adjustment
of tonicity such as sodium chloride or dextrose. The parenteral
multiple dose vials may be of glass or plastics material.
Additional compositions suitable for administration by various
routes and containing compounds according to the invention are
also within the scope of the invention. Dosage forms, additional
ingredients and routes of administration contemplated herein
include those disclosed in US 4089969 and 5091182.
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1. 44 g of sodium borohydride was added portionwise at [err] {to a gp yggg%BEEN

of 11.64 g of the base of Internediate IIl in 90 m of etha

reaction m xture was stirred at roomtenperature for -24~hours. Ilt.was then

cooled to [err] acidified to pH =1 with 3N hydroghl E&fi i d apd extracted
with ethyl acetate. The organic |ayer wes>Wwashed wy o afelaeed  on
sodi um sul phat e and evaporated to dryness in vacuglu l | due was

hy

purified byCERIMB chromatography eluting with petr | acetate
6: 4. Evaporation in vacuo of the collected fractions yielded 7.29 g of the

base of the_title conpound, _angd,thi C ted.in the usual manner into
Its hydrochFOrid SSﬁB?uPa R§|g88 gén%g$}]9§¥§é;§c%ystalIization from et hyl

acetate, followed by acetonitrile. Benzyl 3-acetyl-2-benzyl oxybenzoate
R
Y-W-N N-A
Rl.
wherein
Y represents a valence bond or one of the following groups,

each of which is depicted with its left hand end being the
end which attaches to the phenyl group and its right hand
end being the end which attaches to the group W:

-§(0)n-, -N(Ry)-, =N(Ry)CO-, -PO(OCyHg5)NH-, -NHCONH-, -CO-,
-SO5N(Rp)-, —-(CHp)pCOO- and -(CHy)nCON(R3) -,

wherein
n is 0 to 2, and
Ry represents a hydrogen atom, an alkyl group having up

to 4 carbon atoms, a carbamoyl group, or an alkanoyl
or alkjlcarbamoyl group each having from 2 to 5
carbon atoms; _
W represents a 1inear or branched alkylene group having from
2 to 6 carbon atoms;

A represents (i) a substituted phenyl group, the or each
substituent being a halogen atom or an alkoxy, alkyl or
hydroxy_grdup,'the substituent or one of the substituents
being in the 2-position, or (ii) a group of the formula

——— represents a single or double bond, and

wherein .
E represents an oxygen atom or a valence bond;

R represents a group of the formula -X-(CH2)p-2,

wherein = R

N



| ht er hredi ate V wg&mfm& Beed of 3- acetyl 2- hydr oxyberiz W@ A HA%BEEN
-15- (prepared as Tmm“‘“m\\“‘“‘“E Ford., J. Med. Chem, 29, REPLACE
' -44-
X represents a valence bond or one of the following

groups, each of which is depicted with its left hand
end being the end which attaches to the phenyl group
and its right hand end being the end which attaches to
the group -(CH3)p-Z:
-0-, =-S(0)p-, =CO-, -N(Rz)-, -N(Rp)CO- and -N(Rp)SO3-;
wherein n and R, are as above defined; .

p is 0 to 10, and .

represents a hydrogen atom, a cycloalkyl group having

[

from 4 to 8 carbon atoms, a 1l-naphthyl group, a
2-naphthyl group, a diphenylmethyl group or one of the
groups having the following formulae

wherein R3 has the same values as R; defined below;
and
Ry represents one or more hydrogen or halogen atoms or cyano,
hydroxy, - alkoxy, alkyl, trifluoromethyl, alkanoyl,
a-hydroxyalkyl, nitro, amino, alkylamino, dialkylamino,
alkanoylamino, alkylsulphonylamino, phenyl, phenoxy or
benzoyl groups;

with the provisos that:

when Y represents a valence bond or one of the groups -S(0)p-,
-N(Rz)-, -CHaCON(Rp)~ or =CHaCHaCON(Rz)-, 2 does not
represent a hydrogen atom unless p is greater than 3;

when Y represents one of the groups- -N(Ry)CO-, =-CO- or
-CON(Ry)-, the group R is in the ortho position relative to
the moiety Y and either (i) the group Rj, not being a
hydrogen atom, is in the ortho position relative to the
group R or (ii) 2 does not represent a hydrogen atom unless

0RO I

p is greater than 3; and
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538, 1986), Tﬁ,s§h Hag b nzyl brom de and 4.17 g of anhydroug pot asnsgipm_mgn l
car bonat e |n4 bus DMF was stirred at [err] for

cooling tor ” , the reaction m xture was poured into wat er and
extracted wit r. The organic |layer was dried on sodium
SEIphate evaporated to dryness in vacudtnd purified by flash
chromat ography, eluting with a petroleum ether: acetate Q
Yield: 6. 0FRFDHY  KEPFESENGS | 8 SHI k/P “e‘*]yi? GERISEHTE g‘%yﬂ‘&he%%‘ép
1:1). 3- Acet ylea?agmmigﬂlmﬁnngl doasi ot ntanmhmlt ea \lydrodgen »atuome; of
5.46 g of Internediate V and 30 ml of 1N sodium hydroxide in 75 m of 95%
et hanol was stirred for 7 hours at

or a prodrug, enantiomer, diastereoisomer, crystalline form,

solvate, N-oxide or pharmaceutically acceptable salt of such a
compound.

2. A compound according to claim 1 in which Y represents a
group -COO- or -CONH-, depicted as stated in claim 1.

3. A compound according to claim 1 or claim 2 in which W
represents a trimethylene group.

4, A compound according to any preceding claim in which A

represents a 2-methoxyphenyl group.

5. Any one of the following compounds:
3-[4-(2-methoxyphenyl)-1-piperazinyl]~-propyl benzoate,
3-[4-(2-methoxyphenyl)~-1-piperazinyl]-propyl 2-methoxybenzoate,
3-[{4-(2-methoxyphenyl) 1-p1pera21nyl]—propyl 2~benzyloxy-
-benzoate,

' 3—[4f(2-methoxypheny1)-1—piperazinyl]-propyl 2-methoxy-
-3-propionylbenzoate,
3-[4~(2-methoxyphenyl)-1-piperazinyl]-propyl 2-benzyloxy-
-3-propionylbenzoate, '
2~-benzyloxy~-N-{3-[4~(2-methoxyphenyl)-1-piperazinyl]-propyl}-
~-benzamide,
2-hydroxy-N-{3-[4-(2-methoxyphenyl)-1-piperazinyl]-propyl}-
-3—propionylbenzamide,
3-[4-(2-methoxyphenyl)-1-piperazinyl]-propyl 2-hydroxybenzoate,
3-{4~-(2-methoxyphenyl)-1-piperazinyl]-propyl 3-benzyloxy-

--benzoate,
3—[4—(2-methoxtheny1)-1-piperazinyl]—propyl 4-benzyloxy-
~benzoate,
3-[4~ (z-methoxyphenyl) -1-piperazinyl]-propyl
2-(2-chlorobenzyloxy)-benzoate,
3-{4-(2-methoxyphenyl)~1-piperazinyl]-propyl

2-(3-chlorobenzyloxy)-benzoate, . S
omoneroion ety o (NI



Extraction wt e followed by the usual procedure ylelded 5.32
g of the pure [err] speeigwm at 60 MHz, [err] 10.6

(bs, 1H, 8.25 (dd, 1H, CH in position 6 of the benzoic acid)
7.90 QdQA—éHloﬁbbenzpmexy)eheﬂzo&tehe benzoic acid) 7.20-7.70 (m

6H CH | ASeR 5 b . ,

(s, 2H,|2Hg Eigggg-megLo%Qghgﬁ?igiéygibgrgggnyl]—propylbenzyl Crs) 5.10

2- (4- Ni t r oberigFnetho2ybenpydayybebeveoateird | nternediate VI
3-[4-(2-methoxyphenyl)-l1-piperazinyl]-propyl

H 3E
om t enper atThisSheeTHe meﬂ Rﬁelmedwas evH m HMW‘M“& rl:i T{—' hseiféghgézla =N l
vvas diluted wi !‘ m\ﬁ‘“ MCI dified ydrochl
e conpoun

2-(3—methoxybenzyloxy)-benzoate,
3-[4-(2-methoxyphenyl)-1-piperazinyl]-propyl
24(4—methoxybenzyloxy)—benzoate,
3—[4-(2-methoxyphenyl)-1-piperaziny1]-propyl
2-(2,3-dimethoxybenzyloxy) -benzoate,
3-[4-(2-methoxyphenyl)-1-piperazinyl]-propyl
2-(3,4-dimethoxybenzyloxy) -benzoate,
3-[4-(2-methoxyphenyl)-1l-piperazinyl]-propyl
2-(3,4,5-trimethoxybenzyloxy) -benzoate,
3—[4-(2-methoxypheny1)-1—piperazinyl]-propyl 2-octyloxybenzoate,
3-[4-(2-methoxyphenyl)-1-piperazinyl)-propyl 2-butoxybenzoate,
3—[4—(2—methoxyphen§l)-1—piperazinyl]—propy1
2-cyélohexylmethoxybenzoate,
3-[4-(2-methoxyphenyl)-1-piperazinyl]-propyl
2-(2-naphthylmethoxy) -benzoate,
2,2-dimethyl-3-[4-(2-methoxyphenyl)-1-piperazinyl]~propyl
2-benzyloxybenzoate,

' N-{3-[4-(2-methoxyphenyl)-1-piperaziny1]—propyl}—z—phenylthio-
-benzamide, ' ‘
2-benzyl-N-{3-[4-(2-methoxyphenyl)-1-piperazinyl]~propyl}-
-benzamide,
N—{3—[4-(2—methoxypheny1)-1-piperaziny1]—propyl}-z—phenethyl-
-benzamide,

N-{3-[4- (z—methoxyphenyl) l-piperazinyl]-propyl}-
-benzenesulphonamlde,

N-{3-[4- (2—methoxyphenyl) i- plpera21ny1]—propyl}-N-methyl—
-benzenesulphonamlde,
2-[4-(2-methoxyphenyl)-1-piperazinyl]-ethyl phenylacetate,
szenzyloxy-N—{3—[4—(2-hydroxyphepy1)-1-piperaziny1]-propyl}-
-benzamide, |
2-methoxy-N-{3~-[4-(2-methoxyphenyl)-1-piperazinyl]-propyl}-
-3-propionylbenzanide, '
3-acetyl—2-ben2yloxy—N—{3—[4-(2—methoxyphenyl)-1-piperaziny1]—
-propyl}-benzamide,
2—benzyloxy—N-{3-[4-(2-methoxypheny1)-1-piperazinyl]-propyl}-
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A m xture of 2111% SEeePlfIas%Me lgc Hnydroxy 3- propi onyl benzoate, 3|24 gREPLACED
4-ni trobenzyl 07 g of anhydrous potassi um carsorae
?f anhy?rous \ at 80C for 3 hours. After cooling to room
enperature, t twe\ws <d i
ured RN

-3-propionylbenzamide,

HaMed\Mth

N-{3-[4-(2-methoxyphenyl) 1-p1pera21ny1]-propy1}-
-2-(4-nitrobenzyloxy)-3-propionylbenzamide,
N-{3-[4-(2-methoxyphenyl)-1-piperazinyl]-propyl}-
-2-(4-nitrobenzyloxy)-benzanide,
2-(4-benzoylbenzyloxy)-N-{3—[4-(2-methoxyphenyl)-1-piperaziny1]—
-propyl}-3-propionylbenzamide,
2-(4-benzoylbenzyloxy)-N-{3-[4-(2-methoxyphenyl) 1—p1pera21ny1]-
-propyl}-benzamide,
N—{3-[4-(2—methoxypheny1)-1—piperazinyl]—propyl}-z-phenylethoxy-
-benzamide,
2—benzyloxy-N—{3—[4—(2—methoxyphenyl)-1—piperazinyl]-propy1}-
-phenylacetanide,
2—benzyloxy—N—{3-[4-(2-methoxyphenyl)-1¥piperazinyl]—propyl}—
-N-methyl-benzamide,
N-{3—[4—(2-methoxypheny1)-1fpiperazinyl]-propyl}-
-2-(3-phenylpropoxy) -benzamide,
O—ethyl-N—{3—[4-(2—methoxyphenyl)-l—piperazinyl]-propyl}—
-phenylphosphonamide,
N—{3—[4—(2-methoxypheny1)-1-piperazinyl]-propyl}-z-phenoxy—
-benzamide, and

N-{3- [4 (z—methoxyphenyl) 1—p1pera21nyl]—propyl} 2—pheny1-
-benzamide;

or a pharmaceutically acceptable salt thereof.

6. A pharmaceutical composition comprising a compound
according to any preceding claim, or a prodrug, enantiomer,
diastereoisomer, crystalline form, solvate, N-oxide or
pharmaceutically acceptable salt of such a compound, in
admixture with a pharmaceutically acceptable diluent or carrier.

7. A method for the preparation of a compound according to

claim 1, the method comprising condensing a compound of the
general formula II

¥Y-W-L
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wherein A is as defined in claim 1.

8. A method for the preparation of a compound according to
claim 1, the method comprising condensing a compound of the
general formula IV

wherein R, Rj, and Y are as defined in claim 1 with a piperazine
derivative of the general formula V

L-W~-N N-A

wherein W and A are as defined in claim 1 and L represents a
halogen atom or a leaving group.

9. A method for the preparation of a compound of the general
formula I in which ¥, W, A and Ry are as defined in claim 1 and
R represents a group of the general formula X'—(CHz)p-Z wherein
X' represents an oxygen or sulphur atom or an imino or
alkylimimo group, the method comprising condensing a compound of
the general fofmula VI | |

=N gy
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10. A method according to any of claims 7 to 9, which method is
carried out in the optional presence of a base (such as
potassium carbonate) either at from 20 to 140°C in a polar
solvent (such as:dimethylformamide-of methanol) or at from 100
to 200°C in the absence of solvent.

11. A method for the preparation of a compound of the general
formula I in which W; A, R and Rj aré as defined in claim 1 and
Y represents a group of the formula -(CH3)nCON(R3)-, =-SO3N(R3)-
or -PO(OCyHs)NH-, Ry and n being as defined in claim 1, the
method comprising condensing a compound of the general formula
VI

R
Q-Cl
Ry

wherein R and R; are as defined in claim 1 and Q represents a
group of the formula —-(CH)pCO-, -S02- or -PO(OC2H5)- with a
compound of the general formula VIII

/\

Ry -NH-W-N N-A

wherein W, A and R, are as defined in claim 1.

12. A method according to claim 11, which method is carried out
either in an aprotic solvent (such as a haloalkane, toluene,
dimethylformamide or pyridine) in the optional presence of an
organic base (such as triethylamine) or in aqueous dioxane or a
lower alkanol in the presence of an inorganic base (such as
sodium hydroxide, sodium bicarbonate or potassium carbonate).

13. A method for the preparation of a compound of the general
formula I in which W, A, R and R; are as defined in claim 1 and
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2, the method comprising condensing a compound of the general

formula IX

R
M~COOH
Ry

wherein R and R; are as defined in claim 1 and M .represents a
group =-(CHp)p~ wherein n is 0 to 2 with a compound of the
general formula VIII as defined in claim 11.

14. A method according to claim 13, which method is carried out
in the presence of a coupling agent (such as
dicyclohexylcarbodiimide, N,N'=-carbonyldiimidazole or diethyl
cyanophosphonate) and- an optional promoting agent (such as
4-dimethylaminopyridine, N-hydroxybenzotriazole or
N-hydroxysuccinimide) in an aprotic or chlorinated solvent at
from ~-10 to 140°C.

15. A method for the preparation of a compound of the general
formula I in which W, A, R and R; are as defined in claim 1 and
Y represents a group of the formula —-(CHy),COO- wherein n is 0
to 2, the method comprising condensing a compound of the general

formula X

R
M-CO-Hal
Ry

wherein R and R; are as defined in claim 1, M represents a group
-(CHy)pn~ wherein n is 0 to 2 and Hal represents a halogen atom
with a compound of the general formula XI

HO-W-N N-A

wherein W and A are as defined in claim 1. l“"l""“"ll"”""'”l"
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ABSTRACT

e

Piperazine Derivatives

. /\
Y~W-N N-A
Ry

There are disclosed compounds of the general formula I. Y is a
linking group, chosen from a wide range, but including -CO0O-,
~CH,CO0~, =CONH-, =-CON(CH3)-, =CH,CONH-, =-SOpNH-, =-SO,N(CH3)-
and -PO(OC3Hg)NH-. W is an alkylene chain. A is a substituted
phenyl group or a benzofuran or benzodioxan group. R and R; may
have many values, but R is preferably a bulky group.

These compoﬁnds and - their prodrugs, enantiomers,
diastereoisomers, N-oxides and pharmaceutically acceptable salts
block ajp-adrenergic receptors and are thus useful for the
prevention of contractions of the prostate, urethra and lower
urinary tract, without affecting blood pressure.

This Sheet Has Been RT
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The title conpound ‘was prepared according to the procedure REFLABEH NIy SHEET

Internedi ate VI R i Internmediate VII1 insteadjof Int i

V. Mp. [err] (to b fido(tick 504§ lg)ézgzglloxy_-N—(3-hydroxypropy|)- aretanm’® Lﬁﬂg e

I nternediate X An l]‘ll& 2.83 g of. 2-benzyl oxybenzoi Eacrd (prepar ed

as described in J. ., 65~-12140, 1943), 15.9 m of thionyl

chloride and 130 ml of ethanol-free chloroformwas stirred at reflux

t enper at UERTLEr [err] hours. After cooling to roomtenperature, the m xture

was evaporated to dryness in vacuo to give 23.94 g of crude

2- benzyl oxybenzoyl ) ) )
Piperazine Derivatives

FIELD OF THE INVENTION

The invention relates to piperazine derivatives and to
pharmaceutical compositions containing them.

BACKGROUND OF THE INVENTION

Many different derivatives of piperazine are reported in the
literature. For example, compounds of the general formula

RN M Ry
O Y~ (CHs) n=N N
N

wherein R = one or more of H, halogen, alkyl and alkoxy,
Y = co, and
Rq = H, halogen, methyl or methoxy, _

have been reported in US 2997472 as being active on the central
nervous system. Other compounds of the same general formula, Rj
and Y having the same meanings but R being a cyclic amino group,
are disclosed in ZA 67/05794, and are again said to be active on
the central nervous system. Further examples are given in
Japanese Kokal 75-108264 where derivatives of this férmula (R =
H, alkoxy, halogen, Y = NH and R; = 2-methoxy) are reported to
have antiinflammatory, antipyretic, analgesic and blood pressure
deégéssing activity. The compounds of the invention, described
below, essentially include bulky substituents on the phenyl ring
linked .to Y and/or new values for Y, not yet described in the
literature for this class of derivatives. The combination of the
above ahd other structural elements, such as the nature of thé
piperazine substituent A, gives the new compounds the ability to
‘interact with the a@jp-adrenergic receptor, and hence the
possibility of selectively relaxing the tissues where these
receptors are present. |
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and t hen successively mashed with 2Ndrydrochloric acid, water, 5% aqueous
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sodi um SUMMARY oOEnTHE, INVENTION o dryness in vacuo to give 26.6 g of the
title conpound M p. [err] after crystallization from i sopropyl

acet at e,
The invention prov1des compounds of the general formula I:

R ™\
Y-W-N N-A

Ry \____/

wherein _

¥ represents a valence bond or one of the following groups,
each of which is depicted with its left hand end being the
‘end which attaches to the phenyl group and its right hand
Jend being the end which attaches to the group W:
-5(0)n-, =-N(Rp)-, -N(Ry)CO-, -PO(OC,Hs)NH-, -NHCONH-, -CO-,
~S05N(R3)~, =(CH3)pnCO0- and -(CH5)CON(R3y) -,

wherein
n is 0 to 2, and
Ro represents a hydrogen atom, an alkyl group having up

to 4 carbon atoms, a carbamoyl group, or an alkanoyl
. or alkylcarbamoyl group each having from 2 to 5
carbon atoms;

W represents a linear or branched alkylene group having from
2 to 6 carbon atoms;
A represents (i) a substituted phenyl group, the or each

substituent being a halogen atom or an alkoxy, alkyl or
hydroxy group, the substituent or one of the substituents

being in the 2-position, or (ii) a group of the foérmula

e &

wherein

—-——-- represents a single or double bond, and

E ~ represents an oxygen atom or a valence bond;
R represents a group of the formula -X—(CHz)p-Z
wherein

X represents a valence bond or one of the following
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of 4.4 m of thi ondeh@dnHmrBedeR 45 m of ethanol-free chl of ¢f a&ggm&v&qﬁl}ﬁid@ﬁﬁ
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sulphate and evapendt é&ing the end which attaches to the phenyl group
. and its rlght hand end belng the end which attaches to
the group -(CHz)p
-0-, =S8(0)p—~, -CO-, -N(Rz)-, -N(Ry)CO- and -N(Rp)SO3-;
wherein n and Ry are as above defined;
P is 0 to 10, and
b4 represents a hydrogen atom, a cycloalkyl group having
from 4 to 8 carbon atoms, a 1-naphthyl group, a
2-naphthyl group, a diphenylmethyl group or one of the
groups having the following formulae

o O ot O
\s o N\/S N O N
R3 -R3

&, B

wherein R3 has the same values as R; defined below;
and
Rq represents one or more hydrogen or halogen atoms or cyano,
hydroxy, alkoxy, alkyl, trifluoromethyl, alkanoyl,
a-hydroxyalkyl, nitro, amino, alkylamino, dialkylamino,
alkanoylamino, alkylsulphonylamino, phenyl, phenoxy or
benzoyl groups; '

with the provisos that:

when Y represents a valence bond or one of the groups: -S(0)p-,
~N(Ry)-, =CHpCON(Rj)- or -CH,CH,CON(R,)-, 2 does not
represent a hydrogen atom unless p is greater than 3;

when ¥ represents one of the groups -N(Ry)CO-, -CO- or
-CON(RZ)—, the group R is in the ortho position relative to
the moiety Y and either (i) the group R;, not being a
hydrogen atom, is in the ortho position relative to the
group R or (ii) Z does not represent a hydrogen atom unless
p is greater than 3 and |

when Y represents a sulphur atom and R represents the group
CgHsCH=CHCONH, R; does not represent a hydrogen atom.
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compounds, e.g., the derlvatlves of compounds of formula I
bearing reactive groups such as NH, NH, and in partlcular OH
(i.e., at positions Ry or k3) prepared for various purposes,
e.g., to improve the pharmacokinetic properties ‘(adsorption,
distribution, metabolism, plasmatic half-life, etc.) of said
compounds of formula I, which can be administered in this
"masked" or prodrug form and are 1liberated, exerting their
pharmacological action, in mammals receiving them. Examples of
these prodrug derivatives have the following structure:
(Compound of formula I)-0C(0,S)~-J-F

wherein

J represents a valence bond, an oxygen or sulphur atom or an
amino group, |

F represents an alkyl group (optionaily containing hetero atoms
such as 0, S, N or substituted nitrogen), a carbocyclic group or
heterocyclic group, optionally substituted with amino,
alkylamino, dialkylamino, dialkylaminoalkyl, carboxy,
alkoxycarbonyl, carboxamido.

Preferably, J represents a valence bond and F represents a
methyi, t-butyl, n-butyl, B-CHz-phenyl, B-alkyl, B-CO-alkyl,
HOCO-alkyl, alkyl-0CO-alkyl, where B represents a dialkylamino
group or a cyclic amino group, optionally containing other
heterocatoms such as N, O or S. Also included in the invention
are derivatives having the formula (Compound I)-OP(O) (OAlkyl)s.

The invention also includes the enantiomers, diastereoisomers,
crystalline forms, solvates, N-oxides and pharmaceutically
acceptable salts of these compounds, as well as metabolites of
these compounds having the same type of activity (hereafter
sometimes referred to as "active metabolites") and prodrugs of
said "active metabolites™.

The invention further provides pharmaceutical compositions
comprising a compound of Formula I or a prodrug, a metaboliﬁe,
an enantiomer, diastereoisomer, crystalline form, solvate,
‘N-oxide or pharmaceutically acceptable salt of such a compound
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DETAILED DESCRIPTION OF THE INVENTION

The adrenergic antagonistic activity of compounds of the
invention renders them useful as agents acting on body tissues
particularly rich in aiA-adrenergic receptors (such as blood
vessels, prostate, urethra, etc., as reported by A. L. Morrow et
al., Mol. Pharmacol., 29, 321, 1986 and references cited therein
in general and by M. Suzuki et al., Jap. J. Pharmacol., 58,
suppl. 1, . 173P, 1992 for the human prostate). As the
subclassification of the aj-receptor subtypes is still in
progfess and is subject to review and refinement (see e.g. D. A.
Schwinn et al., Eur. J. Pharmacol.-Mol. Pharmacol. Sect., 227,
433, 1992), it is intended that the @jp adrenoceptor to which we
refer is that one "pharmacologically" characterized (see A. L.
Morrow supra), which is not alkylated by the selective
alkylating agent chloroethylclonidine (CEC), as described in the
following experimental pharmacological section.

Accordingly, antiadrenergic compounds within the invention
established as such on the basis of their receptor binding
profile, can be useful therapeutic agents for the treatment, for
example, of micturition problems associated with obstructive
disorders of the lower urinary tract, including but not limited
to benign prostatic hypertrophy (BPH), and of hypertension.

Surprisingly, the compounds of the invention show high
selectivity for the mammalian lower urinary tract, i.e., they
are pwsubstantially more active in antagonizing urethral
contractions than in lowering blood pressure. On the contrary,

known aj—-antagonists, such as prazosin which is

and

1-(4-amino-6,7~dimethoxy-2-quinazolinyl)-4~-(2-furoyl)~piperazine

(GB 1156973), do not exhibit such selectivity (and in fact cause
hypotension as a most common side-effect). Urapidil, which is
6-{3—[4-(z-methoxyphenyl)—1—piperaziny1]-propylamino}—l,34

-dimethyl-2,4-(1H, 3H) -pyrimidinedione, a known antihypertensive
drug structurally closer than prazosin to the compounds of this

-




-19-  1-(3-chl o8 B placed hoxyphenyl ) - pi per azi ne SRERIRGEMSWE SHEET
m xture was stirr I I I r 3 hours and then once agdi n cool q AQG T 1996
tenperature. It - wat er and extracted wi th diG#ikor.ofrethane o

give the crude base of the title compdtund. This crude bas drssorvea 1N

50 nml of ethanol and 9 M of 5N ethanolic hydrogen chloride was added. The

cryst al snpendtiqn.ecsipvsit advesye smeddy esetpdtylwiky | and jow dffgnity tfar e

CO”poum¥héwFhlgfﬁé}enobeptor. (Naturally, those compounds of the

- invention.that are not selective for the lower urinary tract-are
preferred as antihypertensive agents, but even the selective
compounds can often be used as antihypertensives because of
their low toxicity.)

The majority of the cbmpounds of the invention exhibit low
toxicity. Thus they can be used in higher amounts, an advantage
that often more than compensates for a relatively lower level of
activity that some of these compounds have. Naturally, those
exhibiting both high activity and low toxicity are preferred.

SYNTHESTIS OF THE COMPOUNDS OF THE INVENTION

In this section, the groups

RS . /~\

and -N N-A
Ry \.__/
will be abbreviated as RR1Ph and PzA respectively. L represents
a halogen atom or a leaving group such as a tosyloxy group. M
represents a group (CHy)p wherein n is 0 to 2. Q represents
M-CO, SO, or PO(OCzHs); Q' represents CO or SO3. X' represents
0, S, N(alkyl) or NH. Hal represents a halogen atom.

The compounds according to the invention may generally be
prepared by condensation of compounds RRjPh-Y-W-L with compounds
H-PzA. The condensation 1is preferably, but not neéessarily,
carried out at a temperature of from 20 to 140°C in a polar
solvent such as dimethylformamide (DMF) or methanol or in
absence of any solvent at 100-200°C, usually in the presence of
a base such as potassium carbonate, see Gibson's chapter in
Patai, The Chemistry of the Amino Group, p.45 et seq., Wiley

Interscience, New York, 1968. This alkylation is described in.
Example 31 below.

Alternatively, under the same conditions, a compound RR;Ph-Y-H
can be condensed with a compound L-W-PzA. This condensation is
illustrated in Examples 1 to 5, 9, 10 and 30 below. A particular
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preformed RR;PhCOONa is reacted with a compound L-W-PzA in

- refluxing acetonitrile. When Y=NH, this condensation- is
preferably carried out on RR1Ph-NH-Pg derivatives, where Pg is a
protecting group which can be easily inserted and cleaved after
the condensation has been performed. For example, this may be
done by first reacting the amine RRjPh-NH; with an excess of
trifluoroacetic anhydride, then reacting  the obtained
trifluoroacetyl derivative RR3Ph-NH-COCF3 with an L-W~-PzA
reagent and finally deprotecting the resultant trifluoroacetyl
derivative of the desired compound of the invention by treatment
with potassium carbonate in aqueous methanol or with sodium
borqhydride in methanol or dimethylsulphoxide (DMSO). Further
details on the use of this technique are reported by T.W. Greene
in Protective Groups in Organic Synthesis, page 353, Wiley
Interscience, 1991 and references cited therein.

Another condensation method forms the group R by condensing a
compound Z-(CHz)p-L with a compound
. HX!
Y-W-N N-A
Ri

This condensation can be carried out as above described or by
operating\ in protic or aprotic solvents (e.g. ethanol,
acetonitrile, DMF, toluene) in the presence of a base such as
potassium carbonate, sodium or sodium hydride at 20-140°C. This
condensation is illustrated in Examples 11 to 23, 36,?38, 39 and
42 below.

Some compounds of the invention can be prepared by addition
reactions. For example, addition across a double bond is
possible, as in:

RR;Ph-Y-CH=CH, + H-PzA — RR3;Ph-Y~-CHCH>-PzA
(Y=CO or N(R3)CO; Rp=H, C;-C4 alkyl), the reaction being carrled

out in aprotic solvents (e.g., toluene, xylene, DMSO, DMF) at
from 25 to 150°C.

Other synthetic schemes include the formation of ¥ or W during
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Exanple 4 RR1Ph-Q-Cl + Ry~NH-W-PzA — RR;Ph-Q-NR,-W-PzA
(Rg=H, C1-C4 alkyl). The amidification is carried out in aprotic
solvents e.g. haloalkanes, toluene, DMF or pyridine, optionally
in the presence of an organic base such as triethylamine, or in
aqueous dioxane or lower alkanols in the presence of inorganic
bases such as sodium hydroxide, sodium bicarbonate or potassium
carbonate, accofding to Beckwith in Zabicky, The Chenmistry of
Amides, page 731-857, Wiley, 1970. Such a reaction is
illustrated in Examples 7, 28, 29, 41 and 43 below.
RR1Ph-M-COOH + R-NH-W-PzA — RR;Ph-M-CONH-W-PzA

This reaction is carried out in the presence of a coupling agent

(e.qg. dicyclohexylcarbodiimide, N,N'-carbonyldiimidazole or
dietﬁyl cyanophosphonate) optionally in the presence of a
promoting agent (e.q. 4-dimethylaminopyridine or

N-hydroxybenzotriazole or N-hydroxysuccinimide) in an aprotic or
a chlorinated solvent (e.g. DMF, chloroform) at from -10 to
l140°C (Albertson, Org. React., 12, 205-218, 1962; Doherty et
al., J. Med. Chem., 35, 9, 1992; Staab et al., Newer Methods
Prep. Org. Chem., 5, 61, 1968; Ishihara, Chem. Pharm. Bull., 39,
3236, 1991). It is illustrated in Examples 6, 25 to 27, 32 to
35, 37, 40, 44 and 45 below.
RR1Ph-M-COOH + alkylchloroformate in the presence of a tertiary
amine (e.g. triethylamine) followed by addition of R,-NH-W-PzA
at from 0 to 80°C; optionally a promoting agent (e.g.
l-hydroxypyridine) may be added before the amine addition
(Albertson, Org. React., 12, 157, 1962).
RR3Ph-M-COOH + Ry~NH-W-PzA — RR;Ph-M-CONH-W-PzA

This reaction can be carried out without a solvent at from 150
to 220°C (Mitchell et al., J. Am. Chem. Soc., 53, 1879, 1931) or
in hf&h-boiling ethereal solvents (e.g. diglyme).

RR1Ph-M-COO-Alk + Ry~NH-W-PzA — RR;Ph-M-CONH-W-PzA

RR;Ph-N(Ry)-H + Cl-Q'-W-PzA — RRjPh-N(R,)-Q'-W-PzA

RR Ph-N(Ry)-H + HOOC-W-PzA — RR;Ph-N(Ry)-CO-W-PzA
(Ro=H or C1-C4 alkyl). These reactions may be carried out in an'
aprotic solvent such as hexane or in a chlorinated solvent such
as dichloromethane at from -10 to 80°C, or without solvents at
from 80 to 180°C. A coupling agent such as trimethylaluminium
may be present. See S.M. Weinreb et al., Tetrahedron, 4171,
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1977; and M.F. Lipton et al., Org. Synth., 59, 49, 1979.
RR;Ph-M-CO-Hal + HO-W-PzA — RRjPh-M-COO-W-PzA
A simple esterification, as shown in Example 24. -
RR3Ph-NH; + OHC-W-PzA — RRjPh-NH-W-PzA
This reductive amination can be carried out in a lower alkanol
as solvent at from 20 to 120°C. Sodium cyanoborohydride is
suitable as the reducing agent.
RR;Ph~-Y-Alk-CHO + H-PzA — RR;Ph-Y-W-PzA
In the conditions described for the previous reaction. This
method is not suitable when ¥Y=CO, COO or CH,COO.
RR;Ph-COCH3 + CH;0 + H-PzA — RR;PhCOCH,CH,PzA
This reaction can be carried out using formaldehyde or a polymer
thereof in the presence of a mineral acid in alcohols, acetic
acid or adetic anhydride at reflux, as reported by Tramontini et
al. in Tetrahedron, 46, 1791, 1990 and references cited therein.

Some of the compounds of the invention may be prepared by

conversion of other coﬁpounds of the invention. For example:

- Compounds I in which R; or Rj3 represents an amino group may be
prepared by reduction of the corresponding compounds in which
R1 or R3 represents a nitro group. The reduction can be
effected:

(a) with Ni-Raney catalyst in a protic solvent selected from
methanol, ethanol, isopropanol, water and mixtures of

_ them; or

(b) with SnCly, H30, optionally in presence of hydrochloric

acid, either in a protic solvent such as methanol,

ethanol, isopropanol, water, acetic acid or ‘a mixture
thereof, or in an aprotic solvent such as ethyl acetate;
or ' '

(c) with Fe and aqueous hydrochloric acid in a protic solvent
such as methanol, ethanol, isopropanol, water or a mixture
thereof.

The temperatures of the above reactions will be from 20°C to,

100°C (J. March, Advanced Organic Chemistry, III Ed., page

1103, Wiley Interscience, 1985).

- Compounds I in which Rj or R3 represents an amino group may be
treated with an alkylating agent L-alkyl to give the
corresponding compounds in which R; or R3 represents an
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as sodium cyanoborohydride, in a lower alkanol as solvent at
from 20 to 100°C.

- Compounds I in which Rj; or R3 represents an alkanoylamino or
alkylsulphonylamino group may be prepared by reaction of the
corresponding compounds in which R; or R3 represents an amino
group with an appropriate alkanoyl or alkylsulphonyl halide or
anhydride, in a non-protic solvent, such as chloroform,
1,2-dichloroethane, toluene, acetone or pyridine in the
opﬁional'presence of a base such as potassium carbonate or
triethylamine at from 20 to 120°C. .

- Compounds I in which Rl'or Ry represents a hydroxy group may
be prepared by desalkylation of the corresponding compounds in
which R; or R3 represents an alkoxy group. This can be
accomplished by treatment with BBr3 in dichloromethane at from
0 to 40°C (T.W. Greene, Protective Groups in Organic
Synthesis, page 87, Wiley Interscience, 1981) or according to
other methods described in the same reference. .

- Compounds I in which R; represents an a-hydroxyalkyl grodgfmay
bé prepared by reduction of the corresponding compounds in
which R; represents an alkanoyl group. Such reduction may be
effected with sodium borohydride or sodium cyanoborohydride in
a iower alkanol as solvent at from 0 to 90°C.

- Compounds I in which Y represents a group -NH- may be
converted to corresponding compounds in which Y represents a
group —N(R2)4; Ry being other than a hydrogen atom. 1In
particular, alkylation can be effected with an alkylating
agent L-alkyl or with an aldehyde in reductive conditions,
both methods being as described above. Acylation can be
effected with an alkanoyl halide or anhydride as described
above. Carbamoylation can be achieved by reacting the compound
in which Y represents a group -NH- with an inorganic cyanate
salt, e.g. potassium cyanate, in acetic acid at from 20 to
100°C. Likewise, in the same conditions or in non-protic
solvents such as toluene, chloroform or DMF, the compounds in

Y
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such as borane, or mixed hydrides, operating in aprotic
solvents (e.g., diethyl ether, tetrahydrofuran) at from 20 to
60°C, as described by J. March in Advanced Organic Chemistry,
IV Ed, page 1219, Wiley Interscience, 1992.

N-oxides of the compounds of the invention may be formed by
oxidising the basic nitrogen atom(s) present, mainly, but not
necessarily only, that at position 1 of the piperazine ring. The
oxiddtion can be performed by reacting compounds of formula I
with hydrogen peroxide at from 20 to 60°C in acetic acid or with
m-chloroperbenzoic acid or magnesium mono-peroxyphthalate at

from 0 to 50°C, according to Broughan et al., Synthesis, 11,
1015, 19%987.

Persons skilled in the art will be aware that all the above
synthetic pathways might be simplified provided that the
feacti'ng intermediates do not bear further groups sensitive to
the same reactants (for example : CO, NHy, NHAlk or OH groups).
Compounds of formula I bearing such reactive groups can be
prepared through the above paths provided that the reactive
groups present in the starting materials are protected
beforehand and then deprotected after the reaction. Several
examples of protection and deprotection for various: reactive
groups can be found in T.W. Greene, Protective Groups in Organic
Synthesis, Wiley Interscience, 1991. Alﬁernatively, unreactive
groubg (e.g. NO3) can be left unconverted during the first
reaction and then converted to reactive ones (e.g. NH») as a
final step of the pathway.

Which synthetic technique will be preferred depends on the
compound desired to be synthesized. Additional synthetic methods

will be apparent to those skilled in the art.

Prodrugs as above defined may be prepared from the corresponding
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- by reaction with a chloroformate, an isocyanate or
isothiocyanate, a carbonyl chloride or bromide or another
activated acid derivative (e.g. an anhydride) in a suitable
solvent (e.g. a chlorinated solvent, DMF, tetrahydrofuran,
dioxane, acetonitrile, pyridine) in the presence or otherwise
of a base such as triethylamine, pyridine,
4-dimethylaminopyridine, sodium hydroxide, potassium carbonate
or 1,10-diazabicycloundecene at from -20 to 100°C;

- by reaction with a carboxylic acid in one of the solvents
above specified, in the presence of a condensing agent such as
N,N'-carbonyldiimidazole or a carbodiimide;

- by reaction with a dialkyl or diaryl chlorophosphate or
diélkyl -cyanophosphonate in the same conditions described
above (for examples of such derivatization methods see 5.0.
Thorberg et al., J. Med. Chem., 30, 2008, 1987).

DETATLED PREPARATION OF INTERMEDIATES

Ethyl 2-benzyloxy-3-propionylbenzoate
Intermediate I

A mixture of 11.1 g of ethyl 2-hydroxy-3-propionylbenzoate,
prepared as described in DE 2059296, 27.64 g of anhydrous
potassium carbonate and 8.58 g of benzyl bromide in 250 ml of
ethyl acetate was stirred at reflux for 4 hours. After cooling
the reaction mixture to room temperature, insoluble matter was
removed by suction filtration and the filtrate was evaporated to
dryness yielding quantitatively the title compound, used without
further purification (GLC assay was 99%). B.p. 195-205°C (2
mnHg) .

2-Benzyloxy-3-propionylbenzoic acid
Intermediate IT

A mixture of 4.68 g of Intermediate I and 90 ml of 2N sodium
hydroxide in 38 ml of ethanol was stirred at 80°C for 2 hours.
After this period, the organic solvent was removed by

evaporation in vacuo. The residue was rinsed with 90 ml of water
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extract efbafide. The organic layer was washed with water to neutrality,

i dried on sodium sulphate and evaporated to dryness in vacuo
yielding the title compound, used without further purification.
It melted at 65-67°C after repeated crystallization from
petroleum ether:diethyl ether 8:2.

2,2-Dimethyl-3-[4~-(2-methoxyphenyl)-l1-piperazinyl]-
-propionaldeyde dihydrochloride
Intermediate IIT

A pixture of 3 g of 1-(2-methoxyphenyl) -piperazine
dihyﬁrochroride, 0.4 g of paraformaldehyde and 1 ml of
isobutyraldehyde in 4 ml of ethanol. was stirred at reflux for
1.5 hours. 0.4 g of paraformaldehyde was added and the mixture
was stirred again for 1% hours at reflux. After cooling to room
temperature, water was added and the resulting solution was
washed twice with diethyl ether, made alkaline by adding 1N
agueous sodium hydroxide solution and extracted with diethyl
ether. The organic layer was washed with water, dried on sodium
sulphate and evaporated to dryness in vacuo. The crude product
was purified by flash chromatography on silica gel eluting with
ethyl acetate. Evaporation in vacuo of the collected fractions
yielded 2.1 g of the base of the title compound. This was
dissolved in diethyl ether and acidified with 3.8N hydrochloric
acid in diethyl ether. The title compound was recovered by
suction filtration and melted at 181-183°C.

1-(2,2-Dimethyl-3-hydroxypropyl) -4-(2-methoxyphenyl) ~-piperazine
dihydrochloride
Intermediate IV

1.44 g of sodium borohydride was added portionwise at 0°C to a
solution of 11.64 g of the base of Intermediate III in 90 ml of
ethanol. The reaction mixture was stirred at room temperature
for 24 hours. It was then cooled to 0°C, acidified to pH = 1
with 3N hydrochloric acid and extracted with ethyl acetate. The

organic layer was washed with water, dried on sodium sulphate
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Benzyl 3-acetyl-2-benzyloxybenzoate
Intermediate V

A mixture of 3.5 g of 3-acetyl-2-hydroxybenzoic acid (prepared
as described by R.E. Ford., J. Med. Chem., 29, 538, 1986), 5.3
ml of benzyl bromide and 4.17 g of anhydrous potassium carbonate
in 40 ml of anhydrous DMF was stirred at 80°C for 4 hours. After
cooling to room temperature, the reaction mixture was poured
into water and extracted with diethyl ether. The organic layer
was dried on sodium sulphate, evaporated to dryness in vacuo and
purified by flash chromatography, eluting with a petroleun
ether:ethyl acetate 9:1 mixture. Yield: 6.05 g of the pﬁre title
compound. M.p. 42-47°C (n-hexane:cyclochexane 1:1).

3-Acetyl-2-benzyloxybenzoic acid
Intermediate VI

A mixture of 5.46 g of Intermediate V and 30 ml of 1N sodium
hydroxide in 75 ml of 95% ethanol was stirred for 7 hours at
room temperature. The solvent was evaporated off in “vacuo and
the residue was diluted with water and acidified (pH=1) with 1N
hydrochloric acid. Extraction with ethyl acetate followed by the
usual procedure yielded 5.32 g of the pure title compound.
1H-NMR spectrum at 60 MHz, CDCl3 (§)

10.6 (bs, 1H, COOH)
8.25 (dd, 1H, CH in position 6 of the benzoic acid)
7.90 (dd, 1H, CH in position 4 of the benzoic acid)

7.20-7.70 (m, 6H, CH in position 5 of the benzoic acid and
benzyl CHs)

5.10 (s, 2H, CHjy)

2.60 (s, 3H, CHj)
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A mixture of 2.2 g of ethyl 2-hydroxy-3-propionylbenzoate, 3.24
g of 4-nitrobenzyl chloride and 2.07 g of anhydrous potassium
carbonate in 20 ml of anhydrous DMF was stirred at 80°C for 3
hours. After cooling to room temperature, the reaction mixture
was poured into water and extracted with ethyl acetate. After
the wusual work-up, 'the «crude was purified by flash
chromatography eluting with a petroleum ether:ethyl acetate 8:2
mixture. Evaporation in vacuo of the solvents from the pooled
fracpions gave 2.84 g of pure ethyl 2-(4-nitrobenzyloxy)

-3-propionylbenzoate, characterized by NMR spectroscopy, as
follows.

1H-NMR spectrum at 60 MHz, CDCls (§)

8.10-8.35 (m, 2H, CHs at positions 3, 5 of the nitrophenyl)

8.00 (dd. 1H, CH at position 6 of the benzoate)

7.50-7.80 '(m, 3H, CHs at position 4 of the benzoate and at
positions 2, 6 of the nitrophenyl)

7.3 (dd, 1H, CH at position 5 of the benzoate)
5.10 (s, 2H, CHyPh)

4.35 (q, 2H, CH50)

2.90 (g, 2H, CH,;CO)

1.15-1.35 (2xt, 6H, 2 x CHj)

2.42 g of the so obtained ester was hydrolyzed follbwing the
procedure described for Intermediate VI. Yield: 2.02 g of the
title compound. M.p. 103-107°C (toluene:petroleum ether 1:1).

Ethyl 2-(4-benzoylbenzyloxy)-3-propionylbenzoate
Intermediate VIII

-Ihe

was

A solution of 11.89 g of 4-methylbenzophenone, 12.82 g of

N-bromosuccinimide and 0.3 g of benzoylperoxide in 30 ml of
tetrachloromethane was refluxed for 6% hours. Filtration of the
precipitated succinimide followed by evaporation to dryness of
the mother liquor yielded 17.2 g of crude 4-benzoylbenzyl
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The title compound was synthesized according to the first gtep
of the method described for the preparation of Intermediate VII,
but starting from 2.64 g'of ethyl 2-hydroxy-3-propionylbenzoate
and using 4.96 g of the 73% 4-benzoylbenzyl bromide instead of
4-nitrobenzyl chloride. Purification by flash chromatography
(eluent: petroleum ether:ethyl acetate 8:1) yielded 4.1 g of the
pure title compound as an oil.

Elemental Analysis for CpgH2405:
Calc.: C, 74.98; H, 5.81.
Found: C, 75.11; H, 5.82.

2- (4-Benzoylbenzyloxy)-3—proplony1ben201c acid
Intermediate IX

The title compound was prepared according to the procedure
described for Intermediate VI but starting from Intermediate
VIII instead of Intermediate V. M.p. 139-141°C (toluene).

2-Benzyloxy—N-(3-hydroxypropy1)-benzamide
Intermediate X

A solution of 22.83 g of 2-benzyloxybenzoic acid (prepared as
described in J. Am. Chem. Soc., 65, 2140, 1943), 15.9 ml of
thionyl chloride and 130 ml of ethanol-free chloroform was
stirred at reflux temperature for 3% hours. After oboling to
room temperature, the mixture was evaporated to dryness in vacuo
to give 23.94 g of crude 2-benzyloxybenzoyl chloride, used
'w1thout purification. A solution of the above intermediate in
100 ml of dichloromethane was added dropwise at room temperature
to a stirred solution of 8.4 g of 3-aminopropanol, 15.5 ml
triethylamine and 100 ml of dichloromethane. The mixture was
stirred at 20-25°C for 2 hours, and then successively washed.
with 2N hydrochloric acid, water, 5% aqueous sodium bicarbonate,
and water. The organic layer was dried over anhydrous sodium
sulphate and evaporated to dryness in vacuo to give 26.6 g of
the title compound. M.p. 117-119°C after crystallization from
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Intermediate XI

A solution of 4.4 ml of thionyl chloride in 45 ml of
ethanol-free chloroform was added dropwise within 20 minutes to
a refluxing solution of 8.64 g of Intermediate X in 120 ml of
ethanol-free chloroform. The mnixture was stirred at reflux
temperature for 3 hours and then cooled to room temperature. It
was washed successively with water, 5% aqueous sodium
bicarbonate, and water. The organic layer was dried over
anhydrous sodium sulphate and evaporated to dryness in vacuo to
give:10.3 g of the title compound whose structure was confirmed
by NMR spectroscopy, as follows.

NMR spectrum at 200 MHz, CDClj (§)

8.22 . (dd, 1H, CH in position 6 of benzamide ring)

7.90-8.05 (bs, 1H, CONH)

7.38-7.46 (m, 6H, CH in position 4 of benzamide ring and
aromatic CHs of benzyl ring)

7.02-7.10 (m, 2H, CHs in positions 3 and 5 of benzamide ring)

5.15 (s, 2H, OCHjy)

3.47 (q, 2H, NHCH,CH5CH,Cl)
3.36 (t, 2H, NHCH5CH,CH5Cl)
1.86 (m, 2H, NHCH,CH5CH,Cl)

DETAILED PREPARATION OF THE COMPOUNDS OF THE INVENTION.

Example 1
3-[4—(2—Methoxyphenyl)-l—piperazinyl]-propyi benzoate
dihydrochloride

A mixture of 1.8 g of benzoic acid and 2.08 g of anhydrous
potassium carbonate in 40 ml of anhydrous DMF was stirred at
80°C for 1 hour. The reaction mixture then was cooled to room
temperature, and 3.5 'g of - 1-(3~-chloropropyl) -
-4-(2-methoxyphenyl)~piperazine was added. The mixture was
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temperafure. It was poured into water and filtered under suction
to give the crude base of the title compound. This crude base
was dissolved in 50 ml of ethanol and 9 ml of 5N ethanolic
hydrogen chloride was added. The crystals which precipitated
were recovered by suction, yielding 4.5 g of the title compound
(m.p. 218-220°C).

Example 2

3-[4-(2-Methoxyphenyl)-1-piperazinyl]-propyl 2-methoxybenzoate
dihydrochloride . 0.25-H30

The title’ compound was prepared following the procedure
described in Example 1, but using 2-methoxybenzoic acid instead
of benzoic acid and extracting with dichloromethane instead of
filtering. M.p. 205-206°C (ethanol).

Example 3

3-[4-(2-Methoxyphenyl)-1-piperazinyl]-propyl 2-benzyloxybenzoate
~dihydrochloride

The title compound was pfepared following the method described
in Example 1 but using 2-benzyloxybenzoic acid (prepared as
described in J. Am. Chem. Soc., 65, 2140, 1943) instead of
benzoic acid and extracting with dichloromethane instead of
filtering. M.p. 201-203°C (ethanol).

Example 4

3-[4~-(2-Methoxyphenyl) -1-piperazinyl]-propyl
2-methoxy-3-~propionylbenzoate dihydrochloride

The title compound was obtained following the procedure of
Example 1 but starting from 2-methoxy-3-propionylbenzoic acid,
(prepared as described in JP 6064944) instead of benzoic acid,
and extracting with ethyl acetate instead of filtering. M.p.
192-193°C (ethanol).
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3-[4—-(2-Methoxyphenyl)-1-piperazinyl]-propyl
2-benzyloxy-3-propionylbenzoate dihydrochloride

The title compound was obtained following the procedure
described in Example 1 but using Intermediate II instead of
benzoic acid. The reaction mixture was extracted with
dichloromethane instead of filtering. After conversion into its
dihydrochloride, the title compound melted at 175-176°C
(ethapol).

Example 6 .

2-Benzyloxy-N-{3é[4f(2-methoxyphenyl)—1-pipera2inyl]~propyl}-
-benzamide dihydrochloride . 0.25-H30

0.94 g of'1,1'—carbonyldiimidazole was added portionwise at 0°C
to a stirred solution of 2.56 g of 2-benzyloxybenzoic acid in 25
ml of anhydrous tetrahydrofuran. Stirring was continued for 1
hour at the same temperature; afterwards 3.35 g of
1-(3-aminopropyl) -4~ (2-methoxyphenyl)-piperazine (prepared as
described in GB 2161807) was added and the reaction mixture was
stirred at room temperature for a further 1% hours. The solvent
was removed by evaporation in vacuo and the residue was rinsed
with water and extracted with ethyl acetate. The orgahic layer
was washed with water, dried on anhydrous sodium sulphate and
evaporated to dryness in vacuo. The crude product was purified
by flash chromatography on silica gel eluting with ethyl
acetate, yielding 4.63 g of the title compound as a base, which
was converted in the usual manner into its dihydrochloride, m.p. .
179-180°C (ethanol).
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- 2-Hydroxy—N—{3-[4—(2—methoxypheny1)—1-piperazinyi]—propyl}—'
-3-propionylbenzamide dihydrochloride

A solution of 7.48 g of 1-(3-aminopropyl)-4-(2-methoxyphenyl)-
-piperazine in 30 ml of dichloromethane was added dropwise over
a period of 45 minutes at 4°C into a stirred mixture of 6.37 g
of 2-hydroxy-3-propionylbenzoyl chloride (prepared as described
in DE 2631248) and 4.2 ml of triethylamine in 80 ml of
dichloromethane. The reaction mixture was stirred for 2 hours at
4°C and for 8 hours at room temperature, and was then extracted
with,s% aqueous sodium hydrogen carbonate solution followed by
water. The organic 1layer was dried over anhydrous sodium
sulphate. The residue obtained by evaporation in wvacuo of the
solvent was purified by flash chromatography on silica gel
eluting with dichloromethane:methanol graduated 98:2 to 95:5.
The fractions containing the pure base were pooled, the solvents
were evaporated off in wvacuo, the residue was dissolved in
ethanol and an excess of ethanolic hydrogen chloride was added.
Diethyl ether was added until crystallization of the salt. 7.6 g
of the title compound was obtained after recrystallization from
methanol. M.p. 215-217°C with decomposition.

Example 8

3-(4-(2-Methoxyphenyl) -1-piperazinyl]-propyl 2—hydroxybenzoate
monomethanesulphonate

A mixture of 17.6 g of sodium salicylate, 26.9 g of
1-(3-chloropropyl)-4-(2-methoxyphenyl)-piperazine and 35 ml of
acetonitrile was stirred at reflux temperature for 5 hours.
After cooling to room temperature, the reaction mixture was
poured into 500 ml of water and extracted with dichloromethane..
The organic layer was separated, dried over anhydrous sodium
sulphate and evaporated in vacuo giving 32.1 g of the title
compound as a base. This was converted into its
monomethanesulphonate by the usual method. M.p. 156-157°C
(ethanol:diethyl ether).
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Example 9

3-[4-(2-Methoxyphenyl)-1-piperazinyl]-propyl 3-benzyloxybenzoate
dihydrochloride

A mixture of 0.91 g of 3-benzyloxybenzoic acid (prepared as
described in J. Chem. Soc., 430, 1943), 1.7 g of anhydrous
potassium carbonate and 35 ml of anhydrous DMF was stirred for
30 minutes at 80°C. After cooling to room temperature, 1.37 g of
1—(3-chloropropy1)-4—(2-methoxyphenylj—piperazine ' dihydro-
-chloride was added to the reaction mixture, which was then
stirred for 3 hours at 80°C. After quenching with 500 ml of
watef, the precipitate was extracted with diethyl ether. The
organic layer was washed first with-5% aqueous sodium hydrogen
carbonate solution and then with water, dried over anhydrous
sodium sulphate and evaporated to dryness. The residue was
dissolved in ethanol and an excess of ethanolic hydrogen
chloride was added to the solution, yielding 1.4 g of the title
compound, after recrystallization from ethanol. M.p. 194-195°C.

Example 10

3-[{4-(2-Methoxyphenyl) -1-piperazinyl]-propyl 4-benzyloxybenzoate
dihydrochloride . 0.75-H,O0.

The title compound was prepared according to Example 9 but using
4-benzyloxybenzoic acid (prepared as described in J. “Am. Chem. "

Soc., 65, 2140, 1943) instead of 3~benzyloxybenzoic acid. M.p.
200-202°C (ethanol).

Example 11

3-[4~(2-Methoxyphenyl)-1-piperazinyl]-~propyl
2-(2-chlorobenzyloxy) -benzoate monomethanesulphonate

A mixture of 3.5 g of the product prepared in Example 8, 6.9 g
of anhydrous potassium carbonate and 5 ml of acetonitrile was
stirred at reflux temperature. After 15 minutes, a solution of
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1.72 g ‘of 2-chlorobenzyl chloride in 5 ml of acetonitrile was
added dropwise and heating was continued for further 4 hours.
After cooling to room temperature, the reaction mixture was
diluted with 10 ml of Water and extracted with 20 ml of
dichloromethane. The organic layer was separated, dried over
anhydrous magnesium sulphate, and evaporated to dryness in
vacuo. The crude base was purified by flash chromatography on
silica gel eluting with acetone:petroleum ether 1:3. The pure
base was dissolved in ethanol and one equivalent of a 2N
ethanolic solution of methanesulphonic acid was added, followed
by diethyl .ether addition until crystallization of the salt. 3.4
g of the title compound was obtained after recrystalllzatlon
from ethariol: diethyl ether (m.p. 114-117°C).

Example 12

3-[4-(2-Methoxyphenyl)~1-piperazinyl]~propyl
2-(3-chlorobenzyloxy)-benzoate monomethanesulphonate

This compound was prepared according to the method described in
Example 11 but wusing 3-chlorobenzyl chloride instead of
2-chlorobenzyl chloride and the reaction lasted 20 hours. The

title compound was crystallized from ethanol:diethyl ether and
melted at 140-143°C. |

Example 13

3-[4-(2-Methoxyphenyl)-1-piperazinyl]-propyl
2—(4-chlorobenzyloxy) ~-benzoate mohomethanesulphonate hemihydrate

This compound was prepared according to the method described in
Example 11 but using 4-chlorobenzyl chloride instead of
2-chlorobenzyl chloride and the reaction lasted 16 hours. The

title compound was crystallized from ethanol:diethyl ether and
.melted at 143-146°C.



crystallized from ether and nelted at [err azrﬁ)mglz’gga

chloride and theT}’r'SSheE:ﬁaSB'ﬁiiﬁ 2 hours. The title conpouf|dRERISACEMENT SHEET
3-[4-(2- Met hoxyph Inyl.]zja.ropyl 2-(3,4,5- Date :..£.). AYY WU

-trimet hoxy- benzyl oxy) - benzoat e nononet hanesul phonat e €] “Thrs
conpounExesp X epar ed according to Exanple 6 but using

3,4,5-trimet hoxybenzyl chloride instead of 2-chl orobenzyl chloride and the
reaction |asted 2 hours. The title conpound was crystallized from
ethanol3h&§+ﬁﬂ-ﬁs¢hwx¥whbnrlleﬁ-aipera21nyl]-propy1

2-(2~-methoxybenzyloxy)-benzoate monomethanesulphonate

This compound was prepared according to Example 11 but using
2-methoxybenzyl chloride instead of 2-chlorobenzyl chloride and
the reaction lasted 5 hours. The title compound was crystallized
from ethanol:diethyl ether and melted at 117-119°C.

Example 15

3-[4-(2—Me£hoxypheny1)-1-piperazinyl]-propy1
2-(3<methoxybenzyloxy) ~benzoate monomethanesulphonate

This compound was prepared accordiﬁé to Example 11 but using
3-methoxybenzyl chloride instead of 2-chlorobenzyl chloride. The
title compound was crystallized from ethanol:diethyl ether and
melted at 125-126.5°C.

- Example 16

3-[4~(2-Methoxyphenyl)-1-piperazinyl]-propyl
2-(4-methoxybenzyloxy)-benzoate monomethanesulphonate hydrate

This coﬁpound was prepared according to Example 11 but using
4-methoxybenzyl chloride instead of 2-chlorobenzyl chloride and
the reaction lasted 7 hours. The title compound was crystallized
from ethanol:diethyl ether and melted at 128-132°C. '

Example 17

3-[4-(2-Methoxyphenyl)-l1-piperazinyl]-propyl
2-(2,3~-dimethoxybenzyloxy)-benzoate monomethanesulphonate

This compound was prepared according to Example 11 but using
2,3-dimethoxybenzyl chloride instead of 2-chlorobenzyl chloride
and the reaction 1lasted 2 hours. The title compound was
crystallized from ethanol:diethyl ether and melted at 141-143°C.

«
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- 3-[4—(2-Methoxyphenyl)—1-piperazinyl]-propyl
2-(3,4~-dimethoxybenzyloxy)~benzoate monomethanesulphonate

This compound was -prepared according to Example 11 but using
3,4-dimethoxybenzyl chloride instead of 2-chlorobenzyl chloride
and the reaction lasted 2 hours. The title compound was
crystallized from ethanol:diethyl ether and melted at 132-135°cC.

Example 19

3-[4~(2-Methoxyphenyl)~-l1-piperazinyl]-propyl 2-(3,4,5-
-trimethoxy-benzyloxy)-benzoate monomethanesulphonate 0.75-H30

This compound was prepared according to Example 11 but using
3,4;5-trimethoxybenzy1 chloride instead of 2-chlorobenzyl
chloride and thé:reaction lasted 2 hours. The title compound was
crystallized from ethanol:diethyl ether and melted at 97-103°C.

Example 20

3-[4-(2-Methoxyphenyl)-1-piperazinyl]-propyl 2-octyloxybenzoate
monomethanesulphonate hydrate.

This compound was prepared according to Example 11 but using
1-bromooctane instead of 2-chlorobenzyl chloride, and the
reaction lasted 15 hours. The title compound was crystallized
from ethanol:diethyl ether and melted at 75-77°C.

.-

Example 21

3-[4-(2-Methoxyphenyl)—l-piperazinyl]—propyl 2-butoxybenzoate
monomethanesulphonate hydrate

This compound was prepared according to Example 11 but using
1-bromobutane instead _of 2-chlorobenzyl chloride and the
reaction lasted 11 hours. The title compound was crystallized
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from ethanol:diethyl ether and melted at 69-72°C.
Example 22

3-{4-(2-Methoxyphenyl)-l-piperazinyl]-propyl
2-cyclohexylmethoxybenzoate monomethanesulphonate hemihydrate

This compound was prepared according to Example 11 but using
cyclohexylmethyl bromide instead of 2-chlorobenzyl chloride and
the reaction 1lasted 33 hours. The title compound was
crystallized from ethanol:diethyl ether and melted at 104-106°C.

Exanmple 23'

3-(4-(2-Methoxyphenyl)-l1-piperazinyl]-propyl
2-(2-naphthylmethoxy)-benzoate monomethanesulphonate hydrate

This compound. was prepared according to Example 11 but using
2-bromomethylnaphthalene instead of 2-chlorobenzyl chloride and
the reaction 1lasted 30 hours. The title compound was
crystallized from ethanol:diethyl ether and melted at 101-103°C.

Example 24

2,2-Dimethyl-3-[4-(2-methoxyphenyl)-l1-piperazinyl]-propyl
2-benzyloxybenzoate dihydrochloride

A mixture of 2.73 g of 2-benzyloxybenzoic acid, 0.97 ml of
thionyl chloride and 0.10 ml of anhydrous DMF in 24 ml of
anhydrous dichloromethane was stirred at room temperature for 2%
hour8 under a nitrogen stream. After this period, the reaction
mixture was cooled to 0°C and a solution of 3.67 g of
Intermediate IV in 24 ml of anhydrous dichloromethane was added
dropwise in 5 minutes. Stirring was continued for 22 hours at
room temperature. 40 ml of a 0.4M aqueous solution of sodium
carbonate was then added, followed by 20 ml of dichloromethane.
The organic layer was separated off, washed with water, dried on
sodium sulphate and evaporated to dryness in vacuo. The oily
residue was purified by flash chromatography on silica gel
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to 100:7.5. Evaporation in vacuo of the collected fractions
yielded 4.31 g of the base of the title compound. The base was

dissolved in isopropanol and excess isopropanolic hydrogen

chloride was added. Crystals were vrecovered by suction
filtration yielding 3.82 g of the title compound, which melted
at 188-190°C after recrystallization from acetonitrile.

Example 25

N-{3v[4-(2fmethoxyphenyl)—1—piperaziny1]—propyl}—z-phenylthio—
—ben;amide dihydrochloride

0.34 ml of diethyl cyanophosphonate was added dropwise at 0-5°C
to a stirred solution of 0.46 g of 2-phenylthio-benzoic acid
(prepared as described in J. Am. Chem. Soc., 84, 1561, 1962) and
0.55 g of 1-(3-aminopropyl)-4-(2-methoxyphenyl)-piperazine in 4
ml of anhydrous DMF. Immediately afterwards, 0.13 ml of
triethylamine was added dropwise at the same temperature. After
30 minutes stirring at 0~-5°C and 1 hour at room temperature, the
reaction mixture was poured into 30 ml of water and extracted
with ethyl acetate. The organic layer was washed with water,
dried over anhydrous sodium sulphate and evaporated to dryness
in wvacuo. The crude product thereby obtained was dissolved in
ethanol and 5N ethanolic hydrogen chloride was added. The title
compound crystallized upon addition of diethyl ether.

Yield: 0.61 g. M.p. 210-213°C.

Example 26

2-Benzyl-N-{3~[4-(2-methoxyphenyl)~-l1-piperazinyl]-propyl}-
-benzamide dihydrochloride 0.125-H;0

The title compound was prepared by the method described in
Example 25 but wusing 2-benzylbenzoic acid instead of
2-phenylthio-benzoic acid. It was purified by crystallization
from ethanol:diethyl ether and melted at 184-188°C.
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N-{3-[4- (2-Methoxyphenyl)-1-p1pera21ny1]-propyl} 2-phenethyl-
-benzamide dihydrochloride

The title compound was prepared by the method described in
Example 25 but wusing 2-phenethyl-benzoic acid instead of
2-phenylthio-benzoic acid. It was purified by crystallization
from ethanol:diethyl ether and melted at 186-18%°C.

Example 28

N-{3-[4-(2-Methoxyphenyl)-l-piperazinyl]-propyl}-
-benzenesulphonamide

2 ml of benzenesulphonyl chloride was added dropwise at room
temperature to a stirred solution of 3.74 g of
1—(3—aminopropy1)-4-(2—méthoxyphenyl)—piperazine in 60 ml of
ethanol-free chloroform. The mixture was stirred at room
temperature for 2 hours, and then poured into 40 ml of 5.6N
sodium hydroxide solution and extracted with chloroform. The
organic layer was washed with water, dried over anhydrous sodium
sulphate and evaporated to dryness in vacuo. The residue was
purified by flash chromatography on silica gel eluting with a
chloroform:5N methanolic ammonia 100:2 mixture, and crystallized
from acetonitrile to give 3.5 g of the title compound.

M.p. 125-127°C.

Example 29

N-{3;T4-(2—Methoxypheny1)—1-piperazinyl]-propyl}—N-methyl-
-benzenesulphonamide dimethanesulphonate

The title compound was prepared by the method described in
Example 28 but using 1—(2—methoxyphenyl)—4-(3—methylamino-.
-propyl)-piperazine (prepared as described in WO 93/17007)
instead of 1—(3—aminopropyl)—44(2—methoxyphenyl)-piperazine. The
crude base was dissolved in ethanol and 2 equivalents of a 2N
ethanolic solution of methanesulphonic acid were added. The
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mixture was evaporated to dryness in vacuo. The residue was
rinsed with ethyl acetate, stirred at reflux temperature for 1%
hours, filtered, and crystallized from acetonitrile to give_ the
title compound. M.p. 166-167°C.

Example 30
2-[4-(2-Methoxyphenyl)-1-piperazinyl]-ethyl phenylacetate

The title compound was prepared according to the -method
described in Example 1 but using phenylacetic acid instead of
benzoic acid and 1-(2-chloroethyl)-4-(2-methoxyphenyl) -
'-pipgrazine instead of 1-(3-chloropropyl)-4-(2-methoxyphenyl)-
-pipérazine. The reaction was conducted for 4 hours at 100°C.
The crude product was purified by flash chromatography on silica
gel, eluting with a_dichloromethane:méthanol 100:3 mixture. The
crude was dissolved in diethyl ether, treated with charcoal,

filtered, and evaporated to dryness to give the title compound
as an oily residue.

NMR spectrum at 200 MHz, CDCljz (4)
7.20-7.60 (m, 5H, CHs of phenyl ring)
6.80-7.18 (m, 4H, CHs of methoxyphenyl ring)

4.27 (t, 2H, OCH,CH,N)
3.87 (s, 3H, OCHj)
3.65 (s, 2H, CH,COO)

2.95-3.15 (m, 4H, CHys in positions 3 and 5 of piperazine)
2.55-2.75 (m, 6H, CHzs in positions 2 and 6 of piperazine and
OCH2CH3N)

Example 31

2-Benzyloxy-N-{3-[4~(2-hydroxyphenyl)-l1-piperazinyl]-propyl}-
-benzamide hydrochloride

A mixture of 4.55 g of Intermediate XI, 2.1 g of anhydrous
potassium carbonate and 2.7 g of 1-(2~hydroxyphenyl)-piperazine
wés stirred at 185-190°C for 30 minutes. After cooling to room
temperature, 100 ml of chloroform and 60 ml of 1% agqueous sodium
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dissolved in methanol acidified by addition of 1 equivalent of
5N ethanolic hydrogen chloride solution, and evaporated to
dryness in vacuo to give a glassy solid. This was stirred with
acetone, and then filtered off and crystallized from isopropanol

to give 3.26 g of the title compound. M.p. 197-199°C.
Exaniple 32

‘ 2-Methoxy—N—{3-[4-(2-methoxyphenyl)-i-piperazinyl]?propyl}-
-3-propionylbenzamide hydrochloride 1.1-H50

2.0 ml of diethyl cyanophosphonate and 1.67 ml of triethylamine
were added at 0°C to a solution of 2.08 g of 2-methoxy-
-3-propionylbenzoic acid in 50 ml of anhydrous DMF. 2.99 g of
1-(3-aminopropyl) -4~ (2-methoxyphenyl) ~-piperazine was then added.
The reaction mixture was stirred at 0°C for 30 minutes and at
room temperature for 2 hours, poured into water and extracted
with ethyl acetate. The organic layer was dried on sodium
sulphate and evaporated to dryness in vacuo. The residue was
purified by flash chromatography, eluting with a
dichloromethane:methanol 95:5 mixture, to give the base of the
title compound. This was converted by the usual procedure into
its hydrochloride which was crystallized from ethyl acetate
yielding 2.4 g of the title compound. M.p. 133-134°C.

Example 33

3-Acetyl-2-benzyloxy-N-{3-[{4-(2-methoxyphenyl)-l-piperazinyl]-
-propyl}-benzamide dihydrochloride

A solution of 4.35 g of Intermediate VI, 1.41 g of
N-hydroxysuccinimide and 2.54 g of N,N'-dicyclohexylcarbodiimide
in 40 ml of anhydrous DMF was stirred for 2 hours at room
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-4-(2-methoxyphenyl) -piperazine was added to the filtrate. After
3 hours stirring at room temperature, the reaction mixture was
poured into water and extracted with ethyl acetate. Following
the wusual work-up, +the product was purified by flash
chromatography (eluent ethyl acetate:methanol 95:5) yielding the
base of the title compound. This was dissolved in
. dichloromethane and 2 molar equivalents of 0.92N ethanolic
hydrogen chloride were added. Evaporation to dryness in vacuo
and crystallization from acetonitrile gave 4.2 g of the title
compound. M.p. 163-164°C.

Example 34

2-Benzyloxy-N-{3-[4-(2-methoxyphenyl)-1-piperazinyl]-propyl}-
-3-propionylbenzamide dihydrochloride

The title compound was obtained according to the procedure
described in Example 33 but starting from 2.84 g of Intermediate
II instead of Intermediate VI. 4.23 g were obtained, melting at
170-174°C (isopropancl).

Example 35

N-{3-[4-(2-Methoxyphenyl)-1-piperazinyl]-propyl}-2-
-(4-nitrobenzyloxy)-3-propionylbenzamide dihydrochloride hydrate

A solution of 1.43 g of Intermediate VII, 1.19 g of

1-(3:éminopropy1)-4—(2—methoxypheny1)-piperazine, 0.8 g of

diethyl cyanophosphonate and 0.67 ml of triethylamine in 21 ml

of DMF was stirred at 0°C.for 30 minutes and at room temperature

for 2 hours, poured into water and extracted with ethyl acetate.

After the usual work-up, the crude was purified by flash
chromatography, eluting with ethyl acetate:methanol 95:5. This

gave 2.15 g of the base of the title compound, which was

converted into its hydrochloride and <crystallized from

acetonitrile. M.p. 164-170°C.
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Example 36

N-{3-[4-(2-Methoxyphenyl)-1-piperazinyl]-propyl}-
-2-(4-nitrobenzyloxy)-benzamide

A mixture of 3.69 g of 3-[4-(2-methoxyphenyl)-l-piperazinyl]-
-propyl 2-hydroxybenzamide (prepared as described in EP 104614),
2.1 g of 4-nitrobenzyl chloride and 1.39 g of potassium
carbonate in 50 ml of acetone was stirred at reflux for 3 hours.
After cooling to room temperature, the reaction mixture was
diluted with water. The solid which precipitated was collected
by suction and purified by flash chromatography, eluting with
ethyl acetate:methanol (graduated from 100:2.5 to 100:5). The
title compound thus obtained was recrystallized from ethanol,
yielding 3.19 g, melting at 123-125°C.

Example 37

2-(4-Benzoylbenzyloxy)~-N-{3~-[4~(2-methoxyphenyl)~l-piperazinyl]~-
~-propyl}-3-propionylbenzamide dihydrochloride

The title compound was prepared according to Example 35 but
starting from 3.03 g of Intermediate IX instead of Intermediate
VII. Yield 3 g; m.p. 189-194°C (ethanol).

Example 38

2-(4-Benzoylbenzyloxy)~-N-{3-[4-(2-methoxyphenyl)-1-piperazinyl]~
~-propyl}-benzamide hydrochloride hYdrate

The title compound was prepared according to the procedure of
Example 36, but using 73% 4-benzoylbenzyl bromide (prepared as
reported in Intermediate VIII) instead of 4-nitrobenzyl chloride
and DMF as a solvent, stirring at room temperature. The crude
was purified by flash chromatography eluting with an ethyl
acetate:methanol mixture graduated from 85:5 to 90:20, yielding
the base of the title compound. This was dissolved in
isopropanol and converted to its hydrochloride by adding 5.8N
isopropanolic hydrogen chloride. The solid was filtered and

LY
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Example 39

N-{3-[4~(2-Methoxyphenyl)-l-piperazinyl]-propyl}-
-2-phenylethoxy-benzamide dihydrochloride

A mixture of 3.7 g of N-{3-[4-(2-methoxyphenyl)-l-piperazinyl]-
~propyl}-2-hydroxy-benzamide, 4.14 g of anhydrous potassium
carbonate, 4.8 ml of phenethyl bromide, 0.05 g of potassium
iodide and 30 ml of anhydrous DMF was stirred at - roonm
temperature for 8 hours. After cooling to room temperature, the
mixture was evaporated to dryness in vacuo, diluted with water
and extracted with chloroform. The ofganic layer was washed with
water, dried over anhydrous sodium sulphate, and evaporated to
dryness in vacuo. The residue ‘was purified by flash
chromatography on silica gel, eluting with chloroform:5N
methanolic ammonia 100:1. The crude base was dissolved in
ethanol and acidified with 5N ethanolic hydrogen chloride.
Addition of diethyl ether gave a solid which was recrystallized

from acetonitrile, yielding 1.12 g of the title compound, m.p.
165-166°C.

Example 40

2-Benzyloxy-N-{3~-[4-(2-methoxyphenyl)-1-piperazinyl]-propyl}-
-phenylacetamide

The "title compound was prepared according to the pfocedure
described in Example 35 but starting from 2.08 g of
2-benzyloxy-phenylacetic acid (prepared as described in J. Anm.
Chem. Soc., 64, 3051, 1942) instead of Intermediate VII. It was
crystallized from diisopropyl ether. Yield 3.4 g; m.p. 98-104°C.’



Exanpl e 20 but umaget b&@ XL -é%oic acid instead of 2-phenyPERHOCEMRNESHEET

aci d. I t by crystallization from et anol ¢ £ADg! 1996
et her and n-el t e npl e 22 L WALT seerssesrencirsenntreeananane
N-{3-[4-(2- thho erazinyl]-propyl}- -2-phenethyl-benzam_de

di hydr ochl ori de The t|tIe conpourndBivas prepared by the nethod descri bed

i n Exanpl e 20 but using 2-phenet hyl -benzoic acid instead of .
2-phen§£ﬁﬁﬂ§“§éﬁ%oic acid.. It was purified by crystallization
from et hanol : di ethyl ether and nelted at

) 2-Benzyloxy-N-{3-[4-(2-methoxyphenyl)-l1-piperazinyl]-propyl}-
-N-methyl-benzamide dihydrochloride

0.64 ml of thionyl chloride was added to a solution of 1.82 g of
2-benzyloxybenzoic acid in 10 ml of dichloromethane and 0.064 ml
of anhydrous DMF. After 1% hours stirring at room temperature,
the reaction mixture was cooled to 0°C and 2.4 g of
1-(2-methoxyphenyl) -4~ (3-methylamino-propyl)-piperazine in 16 ml
of dichloromethane was added. After 5 hours stirring at room
temperature, the reaction mixture was diluted with 4% sodium
carbonate. The organic layer was separated off, dried on sodium
sulphate and evaporated to dryness  in vacuo. The crude was
purified by flash chromatography (eluent chloroform:methanol
100:4) giving the base of the title compound. This was dissolved
in isopropanocl. 5.8N isopropanolic hydrogen chloride was added;
the precipitated solid was collected by suction filtration and
recrystallizéd from acetonitrile yielding 1.5 g of the title
compound melting at 184-187°C.

Examéle 42

N-{3-[4-(2-Methoxyphenyl)-l1-piperazinyl]-propyl}-
-2-(3-phenylpropoxy)-benzamide

The title compound was prepared by the method described in
Example 39 but using 3-phenylpropyl bromide instead of phenethyl
bromlde The crude product was purified by crystallization from
1sopropanol m.p. 86-88°C.

Example 43

O-Ethyl-N-{3-[4-(2-methoxyphenyl)-l-piperazinyl]-propyl}-
-phenylphosphonamide

A solutidn of 2.04 g of O-ethyl phenylphosphonyl chloride
(prepared as described in Phosphorus and Sulphur, 29, 169, 1987)
in 70 ml of anhydrous diethyl ether was added dropwise at 5-15°C
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to a stirred solution of 4.98 g of 1-(3-aminopropyl)-4-
-(2-methoxthenyl)—piperazine in 50 ml of anhydrous
- dichloromethane. After stirring at room temperature for 2%
hours, the precipitate was filtered and extracted with 70 ml of
a 4:3 mixture of diethyl ether:dichloromethane, which then was
evaporated to dryness in vacuo. The residue was purified by
flash chromatography on silica gel eluting with dichloromethane:
5N methanolic ammonia (100:3) to give 3.67 g of the title
compound as a thick oii.
NMR spectrum at 200 MHz, CDCljz (§)
7.70-7.90 (m, 2H, CHs in positions 2 and 6 of P-phényl ring)
7.30-7.55 (m, 3H, CHs in positions 3, 4 and 5 of P-phenyl ring)
6!75‘7.05_ (m, 4H, CHs of methoxyphenyl ring)
3.90-4.25 (m, 3H, OCH,CH3 and NH)

3.85 (s, 3H, OCH3)

2.85-3.15 (m, 6H, CHzs in positions 3 and 5 of piperazine and
PNHCH,CH,CH3 )

2.50-2.68 (m, 4H, CHzs in positions 2 and 6 of piperazine)

2.47 (t, 2H, PNHCH,CH,CHj)

1.55-1.75 (m, 2H, PNHCH,CH3CHj3)

1.33 (t, 3H, OCH,CH3)

Example 44

N-{3-[4-(2-Methoxyphenyl)~1l-piperazinyl]-propyl}-2-phenoxy-
-benzamide hydrochloride . 0.25 H30

&
The title compound was prepared by the method described in
Example 25 but wusing 2-phenoxybenzoic acid instead of
2-phenylthiobenzoic acid. The title compound melted at 176-182°C

after crystallization from a 1:4 mixture of ethanol:diethyl
ether.

Example 45

N-{3-[4-(2-Methoxyphenyl)-1l~piperazinyl}-propyl}-2-phenyl-
-benzamide 1.85-HC1l 0.25-H50

*The title compound was prepared by the method described in
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et hanol i ¢ hydrogen chloride solution, and evaporated to dryness in vacuo to
give a Rssehtdl i ghalye bs esr stifHpiyed h aopiete, o amsbigden filtered of f
and calc.: C, 64.66; H, 6.70; N, 8.38; Cl, 13.01; H,0, 0.90.

Found: C, 64.49; H, 6.63; N, 8.20; Cl1, 12.81; Hy0, 0.74.

PHARMACOLOGICAIL DATA

The receptor binding studies, as well as the experimental daté
on dogs reported below establish the compounds of the invention
as a¢j-blockers, i.e., to be within a class of substances widely
used as agents that can _be used fo the relief of symptoms
associated with obstructive disoréers of the 1lower wurinary
tract, including (but not 1limited to) benign prostatic
hypertrophy (BPH), and as antihypertensives. See, e.g., W. H.
Frishman et al., Medical Clinics of N. America, 12, 427,—1988
and references cited therein.

Methodology

Male Sprague Dawley rats [Crl: CD' BR] of 200-300 g b.w., female
Albino Swiss mice [Crl: CD-1 (ICR) BR] 20-30 g b.w., and male
Beagle dogs (10-12 kg b.w.) were obtained from Charles River,
Italy and Nossan (Correzzana, Milan, Italy), respectively.
Animals were housed with free access to food and .water and
maintained.on forced light-dark cycle at 22-24°C until the day
of experiments.

-

Acute toxicity

The acute toxicity of +the compounds of the invention was
evaluated in female Albino Swiss mice after intraperitoneal and
oral administration. Four 1logarithmic scaled doses of the
compounds were dissolved or suspended in 0.5% Methocel and each
dose was administered in a volume of 10 ml/kg to groups of 4
mice. Mortality was recorded 7 days after the administration.

~
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Receptor Binding Studies

The affinity of +the compounds of the invention for the
aip-adrenoceptor was investigated by utilizing [3H]prazosin as
radioligand and rat hippocampal membranes, after irreversible
inactivation of ajp-adrenoceptors with chloroethylclonidine, as
source of the ajp-adrenoceptors (C. Han et al., Mol. Pharmacol.,
32, 505, 1987).

Male rats ‘were killed and their hippocampus was dissected,
immediately frozen on dry ice and then stored at -70°C until
use. ' )

These tissues were homogenized (2 x 20 sec) in 50 vols of 50 mM
Tris-HC1 buffer, pH 7.4. The homogenates were centrifuged at
49000 x g for 10 min and the pellets were resuspended in 50 vols
of the ice~cold buffer, incubated for 30 min at 37°C in the
presence of 10 uM chloroethylclonidine (CEC) and recentrifuged
at 49000 x g for 10 min. The pellets were washed once more in
the ice-cold buffer without CEC. The <final pellets were
suspended in 80-120 vols of 56 mM Tris-HC1l buffer, pH 7.4,
containing 10 uM pargyline and 0.1% ascorbic acid.

The homogenates were incubated for 30 min at 25°C with 0.25-0.35
nM (3H]prazosin in the absence or presence of the displacing
compound to be tested, concentration ranging from 10-4 to
5x10~12 M, in a final volume of 2 ml. Non-specific binding was
defined by 10 uM phentolamine.

The incubations were terminated by vacuum filtration over 0.2%
polyeéthyleneimine pretreated Whatman GF/B fiber filters using
Brandel cell harvester. The filters were then washed with 3x3 ml
of ice-cold buffer and radioactivity retained on the filters was
counted in 10 ml of Filter Count (Packard) in a 1liquid
scintillation spectrometer with a counting efficacy of 40%. The
ability of the tested compounds to displace the specific
[3H]prazosin binding was estimated from the ICgg value, which is
the molar concentration of unlabelled compound necessary to
displace 50% of the specific binding. The ICgg values were
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Effects on Urethral Contractions and Blood Pressure in Dogs

The experiments were performed according to the method of
Imagawa et al. (J. Pharmacol. Methods, 22, 103, 1989), with
substantial modifications, as follows: adult male beagle dogs,
weighing 8-10 Kg, were anaesthetized with pentobarbital sodium
(30 mg/Kg i.v. and 2 mg/Kg/h'i.v.), intubated for artificial -
breathing getting air from room. In order to monitor systemic
blood pressure (BP), a PE catheter was introduced into the
aortic arch through the right common carotid artery.

A callateral of the 1left femoral vein was cannulated for
infusion. of anaesthetic, and the right femoral vein was
cannulated for administration of drugs. For intrarterial (i.a.)
injedtion of noradrenaline (NA), a PE catheter was introduced
into the lower portion of the abdominal aorta wvia the right
external iliac artéry. Through such a procedure, NA was
selectively distributed to the lower drinary tract. Via a
midline laparotomy, the urinary bladder and proximal urethra
were exposed. In order to prevent the f£illing of the bladder,
the two ureters were cannulated and the urine led outside. In
order to record the prostatic urethral pressure, a Mikro-tip
catheter (6 F) was introduced into the bladder via the external
urethral meatus, and withdrawn until the pressure transducer was
positioned in the prostatic urethra. A ligature was secured
between the neck of the bladder and urethra to isolate the
response of the latter and avoid any interaction with the
bladder. Another ligature was put around the Mikro-tip catheter
at the external urethral meatus, to secure the catheter itself.
After a stabilizing period following surgical procedure (30
min), in which arterial and prostatic urethral pressure were
continuousiy monitored as basal values, i.a. administration of
NA was made at intervals of 10 minutes. The dose of NA chosen
was such to produce an increase of at least 100% in urethral
pressure. The test compounds were administered i.v. in a
cumulative manner with intervals of 15-20 min between

administrations. I.a. injections of NA were repeated

-
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2 hours at room tenperature. After resting overnight,
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}'(3 ampRY OpYdpoftsé 2eiBREX YRRt InPt NS BZd Neomp¥BEng the percentage
inhibition to the increase in urethral pressure (NA induced),
and the percentage drop in blood pressure produced by the test -
compound. EDyg5 for diastolic blood pressure (dose inducing a 25%
decrease) and IDgg (dose inducing a 50% inhibition of NA-induced
increase in urethral pressure) were computed by means of linear
regression analysis.

Results

Compounds as prepared in the Examples were tested according to
the methods reported above, and the results are given in the
Tables below, together with comparative results for the
reference standards used. Compounds having receptor affinity
(ICs5q values) lower than about 500 nM are generally .considered

to have good affinity. Compounds with ICgg values less than 100
nM are generally preferred.
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Compound gja-Adrenoceptor Acute Toxicity
in Mice
Example Binding LDsg (mg/kg)
No. ICsg (nM) i.p. p.o.
1 23 330 1624
2 14 351 1432
3 7 315 1915
4 8 250 1571
5 13 220 1426
6 8 59 539
7 135 80 383
8 33 >500 1206
9 47 - 381
10 60 500
11 ' 13 >500 2000
12 8 - >500 >2000
13 20 >500 >2000
14 11 >500 >2000
15 23.5 >500 >»>2000
16 12 >500 >2000
17 22 500 >2000
18 >500
19 >500 >2000
20 >500 >2000
21 366  >2000
22 >500 >2000
23 ' >500 >2000
24 500
25 71
26 72
27 74
28 >500 513
29 60 183
31 . 5 85
32 91
Prazosin | 1.4 1852
Urapidil 435 429 726
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Effecfé on Urethral Contractility and Blood Pressure in Dogs

Compound Urethra DBP .DBP[Urethra
Example No. EDs5p (kg/kg) ED25 (pg/kg) ratio
3 52 349 6.7
6 _ 23 _ 377 16.4
Prazosin 3.6 6.6 1.8%
Urapidil 60.0 - 155.0 2.6%
Urethra: active dose 1in inhibiting by 50% the

noradrenaline induced contraction of urethra

DBP: - . active dose in lowering diastolic blood
pressure by 25%
DBP/urethra: ratio between the active doses (selectivity

index)
*) non-selective: substantial effect on both urethra and DBP

Effective Amounts

The following represent guidelines to effective oral, parenteral
or intravenous dose ranges expressed in mg/kg of body weight per
day for the following uses:

In obstructive disorders of the lower urinary tract:

General 0.02 - 40
Preferred 0.1 - 2
Most Preferred ' 0.6 (oral dose) .
Most preferred 0.006 -~ 0.06 (intravenous dose)
As antihypertensives: '
“General 0.02 - 40
Preferred : 0.2 - 10
Most Preferred 2 (oral dose)
Most Preferred 0.02 = 0.2 (intravenous dose)

Selective use dosages, i.e. dosages that are active in the lower"
urinary tract without a substantial effect on the blood pressure
depend on the particular compound employed but, generally, up to
four times the EDggp of a selective compound can be administered
without substantial effect on blood pressure. Further
refinements and optimization of dosages are possible using no

~
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whi ch was converted rhto its
they may be compressed lnto tablets. For the purpose of oral

therapeutic administration, the active compounds of the
invention may be incorporated with excipients and used in the
form of tablets, troches, capsules, elixirs, suspensions,
syrups, wafers, chewing gum and the like. These preparations
should contain at least 0.5% of active compounds, but the amount
of active ingredient may be varied depending upon the particular
form and may'conveniently'be from about 5% to about 70% of the
weight of the unit. The amount of active compound in such
compcS'sitions is such that a suitable dosage will be obtained
although the desired dosage can be obtained by administering a
plurality of dosage forms. Preferred compositions and
preparations according to the invention are prepared so that an
oral dosage unit form contains ‘from 2 to 600 mg of active
compound. '

The tablets, pills, capsules, troches and the 1like may
optionally contain any of the following ingredients: a binder
such as micro-crystalline cellulose, gum tragacanth or gelatin;
an excipient such as starch or lactose; a disintegrating agent
such as alginic acid, Primogel, cornstarch and the 1like; a
lubricant such as magnesium stearate or Sterotex; a glidant such
as colloidal silicon dioxide; a sweetening agent such as sucrose
or saccharin; or a flavouring agent such as peppermint, methyl
salicylate, or orange flavouring. When the dosage unit :form is a
capsule, it may contain, in addition to materials of the above
type, a liquid carrier such as a fatty oil. Other dosage unit
forms may contain other various materials which modify the
physical form of the dosage unit, for example, as coatings.
Thus, tablets or pills may be coated with sugar, shellac, or
other enteric coating agents. A syrup may contain, in addition
to the active compounds, sucrose as a sweetening agent and
certain preservatives, dyes, colourings and flavours. Materials
used in ©preparing these various compositions should be
pharmaceutically acceptable and non-toxic in the amounts used.
For the purpose of parenteral'therapeutic administration, the
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and least 0.2% of active compound, but may be varied between 0.5 and
about 30% of the weight thereof. The amount of active compound
in such compositions is such that a suitable dosage will be
obtained. Preferred compositions and preparations according to
the present invention are prepared so that a parenteral dosage
unit contains from 0.4 to 200 mg of active compound. -
The solutions or suspensions may also include the following
components: a sterile diluent such as water for injection,
saline solution, fixed oils, polyethylene glycols, glycerine,
propylene glycol or other synthetic solvents; antibacterial
ageﬁts such as benzyl alcohol or methyl parabens; antioxidants
such as ascorbic acid or sodium bisulphite; chelating agents
such as ethylenediaminetetraacetic acid; buffers such as
acetates; citrates or phosphates and agents for the adjustment
of tonicity such as sodium chloride or dextrose. The parenteral
multiple dose vials may be of glass or plastics material.
Additional compositions suitable for administration by various
routes and containing compounds according to the invention are
also within the scope of the invention. Dosage forms, additional
ingredients. and routes of administration contemplated herein
include those disclosed in US 4089969 and 5091182.

e
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CLAIMS
1. A compound of the general formula I:
R

Y-W-N

N-A
Ry : \L—_/

wherein
Y represents a valence bond or one of the following groups,
each of which is depicted with its left hand end being the
- end which attaches to the phenyl group and its right hand
end 5eing the end which attaches to the group W:
-$(0)n~, -N(R3)-, =N(Rp)CO-, —-PO(QC,Hs)NH-, —-NHCONH-, -CO-,
-SO,N(Ry) =, —-(CHp)pCOO- and - (CHp)pnCON(R3)-,

wherein
n is 0 to 2, and
Ro represents a hydrogen atom, an alkyl group having up

to 4 carbon atoms, a carbamoyl group, or an alkanoyl
or alkylcarbamoyl group each having from 2 to 5
carbon atoms;
W represents a linear or branched alkylene group having from
2 to 6 carbon atoms;

A represents (i) a substituted phenyl group, the or each
substituent being a halogen atom or an alkoxy, alkyl or
hydroxy group, the substituent or one of the sqbstituents
being in the 2-position, or (ii) a group of the formula

)

wherein

- - -

—--—— represents a single or double bond, and

E represents an oxygen atom or a valence bond;
R represents a group of the formula —X-(CHz)p
whereiln T T T

This Sheet Has Been Rerlaced
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with

when

when

X represents a valence bond or one of the following
groups, each of which is depicted with its left hand
end being the end which attaches to the phenyl group
and its right hand end being the end which attaches to
the group —(CHz)p-Z:

-0-, -S$(0)p~, -CO-, -N(Ry)-, -N(Ry)CO- and -N(R;)S03-;
wherein n and Ry are as above defined;
P is 0 to 10, and
P4 represents a hydrogen atom, a cycloalkyl group having

from 4 to 8 carbon atoms, a l1-naphthyl group, a
2-naphthyl group, a diphenylmethyl group or one of the
groups having the following formulae

R @m

wherein Ry has the same values as R; defined below;
and
represents one or more hydrogen or halogen atoms or cyano,
hydroxy, alkoxy; alkyl, trifluoromethyl, alkanoyl,
a-hydroxyalkyl, nitro, amino, alkylamino, dialkylamino,
alkanoylamino, alkylsulphonylamino, phenyl, phenoxy or
benzoyl groups;

the provisos that:

meepresents a valence bond or one of the groups -5(0)n-,
-N(Ry)-, =CH3CON(Rz)~ or =-CHpCH3CON(Rp)-, Z does not
represent a hydrogen atom unless p is greater than 3;

Y represents one of the groups -N(R3)CO-, -CO- or
-CON(R3)~, the group R is in the ortho position relative to
the moiety ¥ and either (i) the group R;, not being a
hydrogen atom, is in the ortho position relative to the
group R or (ii) Z does not represent a hydrogen atom unless

P is greater than 3; and
' This Sheet Has Been Re;
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e tit] ; N i ) ; | REfPLé)((:EMélNT SHEET
e title compound was prepared according to the proceduri¢e o a
but using 73% 4“m mm “'Uom de (prepared as report d)ai@;__lh%@jﬁgge
VI1l) instead of'} i *ehl ori de and DVF as a sol vests—str+i +
room tenperature. The <crude was-4gpurified by flash chromatography

eluting with an ethyl acetate:nethanol mxture graduated from85:5 to
90: 20, whieal di ngepheskase oa tshelphut eatompandl. RThrepresenits s dheedgraup

i sopr opanol @iq F}p__r&?ﬁé t@ i y C | Y. q@ﬂa’ 8N Lsopropanolic
hydr ogen chl%rl e. edbgfg‘l ilglv\%éegi ﬁégrgﬁ%%&rlgcary a?‘??%rédgﬂ)%fn aqueous
0. IN hydrochloric acid. Mp. [err]  Exanple 31

N-{3- [ 4 2aMBb RRAYBREeNYdnade POREF aZ I W ¥Rl omer, crystalline form,

solvate, N-oxide or pharmaceutically acceptable salt of such a

compound.

2. A compound according to claim 1 in which Y represents a
group -COO- or ~CONH-, depicted as stated in claim 1.

3. A compound according to claim 1 or claim 2 in which W
represents a trimethylene group.

4. A comi:ound according to any preceding claim in which A
represents a 2-methoxyphenyl group.

5. Any one of the following compounds:
3-[4-(2-methoxyphenyl) -1-piperazinyl]-propyl benzoate,
3-[4-(2-methoxyphenyl)-1-piperazinyl]~propyl 2-methoxybenzoate,
3-{4~(2-methoxyphenyl)-1-piperazinyl]-propyl 2-benzyloxy-
-benzoate,

- 3~[4~(2-methoxyphenyl)~1l-piperazinyl]-propyl 2-methoxy-
-3-propionylbenzoate,
3-[4-(2-methoxyphenyl)~l1-piperazinyl]-propyl 2-benzyloxy-
-3-propionylbenzoate,
2-benzyloxy-N-{3-[4-(2-methoxyphenyl)-l1-piperazinyl)-propyl}-
-benzamide, .
2—hydroxy-N-{3—[4—(2—methoxyphenyl)-1-piperazinyl]-prop§l}-
-3-propionf1benzamide,
3-[4—(2-methoxyphenyl)-1-piperazinyl]-propyl 2-hydroxybenzoate,
3-{4-(2-methoxyphenyl) -1-piperazinyl]-propyl 3-benzyloxy-
-benzoate,
3-[4-(2-methoxyphenyl)-~1l-piperazinyl]-propyl 4-benzyloxy-
~-benzoate, | '
3-[4-(2-methoxyphenyl)-1-piperazinyl]-propyl
2-(2-chlorobenzyloxy)-benzoate,

3-[4-(2-methoxyphenyl) -l1-piperazinyl]-propyl This Sheet Has Been RTlace d

2-(3-chlorobenzyloxy)-benzoate, “IIII" ll“" "II "
3-[4-(2-methoxyphenyl)-1l~-piperazinyl]-propyl




- 2- phenyl et hoxy

0.05 ¢ of potaSS|un1|od|de and 30 m of anhydrous DMF was stirred at room
t enper at yiL 4 LOh18rbBEASY 16k Prpen2bhika,t O room tenperature,

anhydrous pbt @ssi*um carpgpate, 4.8 nl of phenét

R%P%ACEMENTFHEET

Zk{i [4 (2- rTeth @ﬁmmm W[HMESPQE’TESF] perpm i(t grﬁydrg;x@ ;zang‘pAUG 1936

evapor at ed to dryness in vacg? di I,ut ed wﬁtq]mater %pd extracted with

chl or of of il 4 The~Tethoxypheny

l-piperazinyl]~propy
2-(2-methoxybenzyloxy)-benzoate,
3-[4-(2-methoxyphenyl)-l1-piperazinyl]-propyl

2-(3-methoxybenzyloxy)-benzoate,

3-(4-(2-methoxyphenyl)-l1-piperazinyl]-propyl
2-(4-methoxybenzyloxy) -benzoate,
3-[4~-(2-methoxyphenyl)-1-piperazinyl]-propyl

2-(2,3-dimethoxybenzyloxy) -benzoate, heet Has Been Replaced

3-[4-(2-methoxyphenyl) -1-piperazinyl]-propyl \\“\‘“ \“l“ \“‘ m \“\

2-(3, 4-d1methoxybenzyloxy)-benzoate,

3-[4- (2-methoxyphenyl)-1—p1pera21nyl]-propy1
-(3,4,5-tr1methoxybenzyloxy)-benzoate,
3-[4~(2-méthoxyphenyl) -1l~piperazinyl]-propyl 2-octyloxybenzoate,
3-[4~(2-methoxyphenyl)-l-piperazinyl]-propyl 2-butoxybenzoate,
3-{4~(2-methoxyphenyl)-l-piperazinyl]-propyl '

2—cyélohexylmethoxybenzoate,

3-[4-(2-methoxyphenyl) -1-piperazinyl]-propyl
2-(2-naphthylmethoxy)-benzoate,
2,2~-dimethyl-3-[4~(2-methoxyphenyl)-l1~piperazinyl]-propyl

2-benzyloxybenzoate,

N-{3-[4-(2-methoxyphenyl) 1-p1pera21ny1]—propyl} 2-phenylthio-
-benzamide,
2-benzyl-N-{3-[4~-(2-methoxyphenyl)-l-piperazinyl]-propyl}-
-benzamide,
N-{3-{4-(2-methoxyphenyl)-1-piperazinyl]-propyl}-2-phenethyl-
~benzamide,
N-{3-[4-(2-methoxyphenyl)-l-piperazinyl]-propyl}-
-benzenesulphonamide,
N-{;f[4-(2—methoxyphenyl)-1-piperaziny1]-propyl}-N-methyl-
~-benzenesulphonamide,
2-[4-(2—methoxyphenyl)—l-piperazinyl]—ethyl phenylacetate,
2-benzyloxy-N-{3-[4~(2-hydroxyphenyl)~l-piperazinyl]-propyl}-
-benzamide,
2-methoxy-N-{3-[4-(2-methoxyphenyl)-1-piperazinyl]-propyl}-
-3-propionylbenzamide, ' |
3-acetyl-2-benzyloxy-N-{3~-[4-(2-methoxyphenyl)-l1-piperazinyl]-
-propyl}-benzamide,
2-benzyloxy-N-{3-[4—(2—methokypheny1)—1—piperazinyl]—propyl}—

the m xture was
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-32- organic I Bﬂ E th water, dried over anhy rous SO
sul phate, and e ﬁﬁ ess in vacuo. The residue un
flash chronat og Eﬁw E“jﬁ Hg f4uting with chlorofor %PA{"G)XIQQG

ammoni a 100: 1. The crude base was dissolved i n et hanol and aC|d|f|ed W th
5N etham$4prdp&bﬁgﬁﬁbm&ﬂm&daﬁ Addi tion of diethyl ether gave a solid -

gghgguﬁﬁé Q?Pflsé ééﬁ ron1a§gt£[%{éérazlagfﬂ £gb§1}2 g of the title
-2- (4-n1trobenzyloxy)-3-prop10nylbenzam1de,
N-{3-[4~(2-methoxyphenyl)-1-piperazinyl]-propyl}-
-2~ (4-nitrobenzyloxy)-benzamide,
2-(4~benzoylbenzyloxy)-N-{3-[4-(2-methoxyphenyl)-l-piperazinyl]-
~propyl}~3-propionylbenzamide,
2-(4-benzoylbenzyloxy)-N-{3-[4-(2-methoxyphenyl)-l1-piperazinyl]-
-propyl}-benzamide,
‘N-{3-[4~(2-methoxyphenyl)-l1~-piperazinyl]-propyl}~2-phenylethoxy-
-benzamide, !

2-benzyloxy-N-{3-[4-(2-methoxyphenyl)-1-piperazinyl]-propyl}-
-phenylacetamide, _
2—bénzyloxy-N-{3-(4-(2-methoxyphenyl)-1-piperaziny1]-propyl}-
-N-methyl-benzamide, )
N-{3-[4-(2-methoxyphenyl)-1-piperazinyl]-propyl}-
-2-(3-phenylpropoxy)-benzamide,
O-ethyl-N~{3-[{4-(2-methoxyphenyl)-l-piperazinyl]-propyl}-~
—~phenylphosphonamide,
N-{3-[4—(z—methoxyphenyl)-1—piperaziny1]-propyl}—z—phenoxy-.
-benzamide, and |
N-{3-[4-(2-methoxyphenyl)-l-piperazinyl]-propyl}-2-phenyl-
-benzamide;

or a pharmaceutically acceptable salt thereof.

6. A pharmaceutical composition comprising a compound
according to any preceding claim, or a prodrug, enantiomer,
diastereoisomer, crystalline form, solvate, N-oxide or
pharmaceutically acceptable salt of such a coﬁpound, in
admixture with a pharmaceutically acceptable diluent or carrier.
7. A method for the preparation of a compound according to
claim 1, the method comprising condensing a compound of the

general formula II
R .
Ry A

Thls Sheet Has Been Rer

[N




REPLACEMéNT SHEET

2- Benzyl oxy- N- { 3- [\ 4a (2 yI) 1- pi perazinyl] -

- propyl } - phenyl acém*'@!ﬂﬂiimlg | e conmpound was prepared
procedure describ butggtarting from2.08 g ti=

2- benzyl oxy- phenyl acetic acid (prepared as described in J. Am Chem Soc.,
64, 305kherS2lid) im,steqd ofy Iahdrrmedia:—ﬁee Mlsl . dbfined ciystalldimed famd L
diisopr I r Exanpl e 33 . . .

2- Benzyl%%lﬁé%§¥f4 aﬂo oxyp eny 5 % %%8¥%§§i§§P§P:%1th @ piperazine

derivative of the general formula IIT

wherein A is as defined in claim 1.

8. A method for the preparation of a compound according to
claim 1, the method comprising condensing a compound of the
general formula IV

wherein R, R;, and Y are as defined in claim 1 with a piperazine
derivative of the general formula V

/ N\

L-W-N N-2A

/

wherein W and A are as defined in claim 1 and 1 represents a
halogen atom or a leaving group.

°. A method for the preparation of a compound of the general
formula I in which ¥, W, A and R; are as defined in claim 1 and
R represents a group of the general formula X'-(CHé)p-Z wherein
X' represents an oxygen or sulphur atom or an imino or

alkylimimo group, the method comprising condensing a compound of
the general formula VI

HX!
' Y~-W-N N-A -
Ry e/ Sheet Has Been Reﬁaced

T




""" ’_l REPLACEMENT SHEET
|

-propyl }- N rret ydrochl ori de 0.64 m of thionyl
was added to a Mﬂﬁmﬂyﬂmﬂw g of 2-benzyl oxybenzoic aciidphaf: 18%&”%)%96 _____
di chl or onet han anhydygpus DVF. After 1 hourls=stirring

roomtenperature, the reaction mxture was cooled to [err] and 2.4 ¢ of
1- ( 2- netwicety phenydnpdufd- it hyhen gengrapy iEbrpupar a2+ 0€Hj Nydb Rhedfein L

di chl ororret S a]ggf f our b roomtenperature, the
reacti or rﬁ' u%‘e‘y%as éj?eefg\ %Mélﬁ ﬁ&: %og?%r’r]ﬁéérgg%géé. The organic | ayer
was separat ed off, dried on sodium sul phate and evaporated to dryness in

vacuo. Cral CEéHﬁBaF%Eééf& ?ytél GET OTRI YT APRY §¢l YRTLh met i

chl oroform met han 100 gﬁ‘/ ﬁﬁi) base g? ﬁe '?IE | e corrpounlcrie %Cllslﬁvas

di ssol veepFpied out in the optional presence of a base (such as
potassium carbonate) either at from 20 to 140°C in a polar
solvent (such as dimethylformamide of methanol) or at from 100

to 200°C in the absence of solvent.

11. A method for the preparation of a compound of the general
formula I in which W, A, R and R; are as defined in claim 1 and
Y represents a group of the formula -(CH3),CON(R3)-, 4SOZN(R2)-
_of -PO(OCoHg)NH-, Ry and n being as defined in claim 1, the
method comprising condensing a compound of the general formula
ViI

R
0-C1
Ry

wherein R and R; are as defined in claim 1 and Q represents a
group of the formula -(CHy)pCO-, -SO3- or -PO(OC3Hz)-, with a
compound of the general formula VIII

Ry -NH-W-N N-A

wherein W, A and Ry are as defined in claim 1.

12. 'A method according to claim 11, which method is carried out
either in an aprotic solvent (such as a haloalkane, toluene,
dimethylformamide or pyridine) in the optional presence of an
organic base (such as triethylamine) or in aqueous dioxane or a
lower alkanol in the presence of an inorganic base (such as
sodium hydroxide, sodium bicarbonate or potassium carbonate).

13. A method for the preparation of a compound of the general
formula I in which W, A, R and R; are as defined in claim 1 and

N T




- 33-

isopropanolﬂ 5. 8N i sopropanol i ¢ hydrogen chl ori de sHEfd'd‘QtT‘MEtWSHEET |
precipitated s “IM]E'
from acetonit rHIIJ“JHm l

Exanpl e 34

d by suction filtration an recr@{d\lUGl 4836
g of the title conpound nEU::%% At TEreTs

Y represents a group of the formula =-(CH3),CONH-, n being 0 to
2, the method comprising condensing a compound of the general
formula IX ' .
R
M-COOH
Ry

wherein R and Ry are as defined in claim 1 and M represents a

group =-(CHy)n— wherein n is 0 to 2 with a compound of the
general formula VIII as defined in claim 11.

14. A method according to claim 13, which method is carried out
in * the - presence  of a coupling agent (such as
dicyclohexylcarbodiimide, N,N'-carbonyldiimidazole or diethyl
cyanophosphonate) and an optional promoting agent (such as
4~-dimethylaminopyridine, N-hydroxybenzotriazole or
N-hydroxysuccinimide) in an aprotic or chlorinated solvent at
from -10 to 140°C.

15. A method for the preparation of a compound of the general
formula I in which W, A, R and Ry are as defined in claim 1 and
Y represents a éroup of the formula -(CHy)nCOO- wherein n is 0
to 2, the method comprising condensing a compound of the general
formula X

R
M-CO-Hal :
Ry

wherein R and Ry are as defined in claim 1, M represents a group
-(CHy)pn~ wherein n is 0 to 2 and Hal represents a halogen atom
with a compound of the general formula XI

HO-W-N - N~A

eet Has Been Reﬁaced
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N-{3-[4- (2- Met hoxyphenyl ) - 1- pi per azi nyl ] - propyl } -

- 2- (3- phenyl propoxy) - benzam de The title conpound was pr
nmet hod described in Exanple 31 but €f1”9*3 phenyl propyl bril
phenet hyl bromnide. The crude product was purified by crystallization from

isoprogﬁggéégglp. [err] Exanpl e 35
O Et hyT= 4- (2- nethoxyphenyl) 1 pi per azi nyl) - propyl }-
- phenyl phosphonanm de

Piperazine Derlvatlves

R /\
Y~-W~-N N-A
Ry _ .

There are disclosed compounds of the general formula I. ¥ is a
linking group, chosen from'a wide range, but including -COO-,
~CH,CO00~, =CONH-, =-CON(CH3)=-, ~-CHyCONH-, -SO,NH-, =-SO,N(CH3)-
and -PO(OCyHs)NH-. W is an alkylene chain. A is a substituted
phenyl group or a benzofuran or benzodioxan group. R and R; may
have many values, but R is preferably a bulky group.

These compounds  and their prodrugs, -enantiomers,
diastereoisomers, N-oxides and pharmaceutically acceptable salts
block alA-adrenergic receptors and are thus useful for the
prevention of cpntfactions of the prostate, urethra and lower
urinaryutract, without:affecting blood pressure.

Thls Sheet Has B

LT



A sol ution of “2:84 g of O ethyl phenyl pho$phonyt chloride (prepared as
descri bed in Phosphorus and Sul phur, 29, 169, 1987) in 70 m of anhydrous
di et hyl ether was added dropwi se at [err] to a stirred solution

of 4.98 g of 1-(3-am nopropyl)-4-(2-nmet hoxyphenyl)-pi perazine in 50 n
of anhydrous dichl or onet hane. After _,_stirring at room tenperature
for [err] ‘hours, the precipitate was fiﬁtkred and extracted with 70 m of a
4: 3 i xturepehy,gi et hyl ether:dichl oronet hdne, which then was evaporated to
dryness in vVacuo. The residue was purified by flash chromat ography on
silica gel eluting wth dichl oronethane: 5N nethanolic amonia (100:3) to

give 3.67 grdpetragihetberioapousd as a thick oil

FIELD OF THE INVENTION

The invention relates to piperazine derivatives and to
pharmaceutical compositions containing them.

BACKGROUND OF THE INVENTION

Many different derivatives of piperazine are reported in the
literature. For example, compounds of the general formula

k ) [ \ V</ Ry
Y-(CHz)p-N N
\_/ \—

wherein R = one or more of H, halogen, alkyl and alkoxy,
Y = CO, and

R; = H, halogen, methyl or methoxy,
have been reported in US 2997472 as being active on the
central nervous system. Other compounds of the same general
formula, R; and Y having the same meanings but R being a
cyclic amino group, are disclosed in ZA 67/05794, and are
again said to be active on the central nervous system.
Further examples are given in Japanese Kokai 75-108264 where
derivatives of this formula (R = H, alkoxy, halogen, Y = NH
and R; = 2-methoxy) are reported to have antiinflammatory,
antipyretic, analgesic and blood pressure depressing
activity. The compounds of the invention, described below,
essentially include bulky substituents on the phenyl ring
linked to Y and/or new values for Y, not yet described in
the literature for this class of derivatives. The
combination of the above and other structural elements, such
as the nature of the piperazine substituent A, gives the new
compounds the ability to interact with the ajp-adrenergic

receptor, and hence the possibility of selectively relaxing
This is the replacement sheet
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-34- NWR spectr®nat 200 MHz, [err] 7.70-7.90 (m 2H CHs in positions 2

and 6 of P-phenyl ring) 7.30-7.55 (m 3H, CHs in positions 3, 4
and 5 of P-phenyl ring) 6.75-7.05 (m 4H, CHs of methoxyphenyl
ring) 3.90-4.25 (m 3H, OCH2CH3 and NH) 3.85 (s, 3H OCH3) 2.85-3.15

(m 6H CH2s in positions 3 and 5 of pLBgrazine

the tissues where these receptors are present.

SUMMARY OF THE INVENTION

The invention provides compounds of the general formula I:

R / \\ A\
Y-W-N N*</ §
Ry \ / -/ "A'

Y represents a valence bond or one of the following

wherein

groups, each of which is depicted with its left hand
end being the end which attaches to the phenyl group
and its right hand end being the end which attaches to
the group W:

-S(O)p~-, -N(Rz)-, ~N(Ry)CO-, -PO(OCyHs)NH-, =CO-,
=SOpN(Rp)=-, —(CH2)pnCOO- .and -(CHg),CON(R5) -,

wherein

m is 1 or 2,

n is 0 to 2, and

Ry represents a hydrogen atom, an alkyl group having

up to 4 carbon atoms, a carbamoyl gfoup, or an
alkanoyl or alkylcarbamoyl group each having from
2 to 5 carbon atoms;
W fepresenté a 1iﬁear or branched alkylene group having
from 2 to 6 carbon atoms; _
A represents an alkoxy, alkyl or hydroxy group;
Al represents one or more hydrogen or halogen atoms or
alkoxy, alkyl or hydroxy groups;
R represents a group of the formula -X-(CHz)p-Z,
wherein
X represents a valence bond or one of the following
groups, each of which is depicted with its left
hand end being the end which attaches to the
phenyl group and its right hand end being the end o
which attaches to the group -(CH)p-Z: This is the replacement she

04 AUG 1997
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and PNHCH2CH2CH2) *2.50-2.68 (m 4H, CH2s in positions 2 and 6 of

pi perazi ne) 2.47 (t, 2H, PNHCH2CH2CH2) 1.55-1.75 (m 2H,
PNHCH2CH2CH2) 1. 33 (t, 3H OCH2CH3) Exanpl e 36

‘N-{3-[4-(2- Met hoxyphenyl ) - 1- pi per azi nyl ] - propyl } - 2- phenoxy- -benzam de
hydrochl oride . 0.25 H20 The title cqapound was prepared by the nethod
descri bed in Exanple 20 but using 2-phenoxybenzoic acid instead of

2- phenyl t hi obenzoi ¢ acpd, IbqoyhtLe_QQHPOUﬂQngbbedaﬁa -N(R3) SO5-;

_ wherein n and Ry are as above defined;

P is 0 to 10, and

Z represents a hydrogen atom, a cycloalkyl group
having from 4 to 8 carbon atoms, a 1-naphthyl
group, a 2-naphthyl group, a diphenylmethyl group
or one of the groups having the following formulae

R3 R3

s @}cascn-

wherein R3 represents one or more hydrogeﬁ or
halogen atoms or cyano, hydroxy, alkoxy, alkyl,
Itrifluoromethyl, alkanoyl, o«a-hydroxyalkyl, nitro,
amino, alkylamino, dialkylamino, alkanoylamino,
alkylsulphonylamino, phenyl, phenoxy or benzoyl
groups; _
Rq represents a hydrogen or halogen atom or a cyano,
hydroxy, trifluoromethyl, alkanoyl, «-hydroxyalkyl,
phenyl, phenoxy or benzoyl group;

with the provisos that:

when Y represents a valence bond or one of the groups
-8(0) -, -N(Rp) -, -SOoN (Rp) -, -CH5CON (Rp) - or
-CH2CHCON(R3) -, Z does not represent a hydrogen atom

unless p is greater than 3; and

‘when Y represents one of the groups -N(Ry)CO-, -CO-,
- (CHy) ,CO0- or -CON(Ry)-, the group R, not being a
hydrogen atom, is in the ortho position relative to the
moiety Y and either (i) the group R;, not being a
hydrogen atom, is in the ortho position relative to the
group R or (ii) Z does not represent a hydrogen atom

‘unless p is greater than 3.

The invention further includes prodrugs of the formula I
compounds, e.g., the derivatives of compounds of formula I

bearing reactive groups such as NH, NHy; and in particular OH
This is the replacement sheet
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[err] after crystallization froma 1:4 m xture of ethanol:diethyl ether.
Exanpl e 37 N-{3-[ 4- (2- Met hoxyphenyl ) - 1- pi perazi nyl ] - propyl } - 2- phenyl -
-benzam de 1.85-HCLl [err] The title conpound was prepared by the nethod
described in Exanple 20 but wusing 2-phenylbenzoic acid instead of
2- phenyl t hi obenzoic acid. The title conpound nelted at [err] after
crystallization from ethanol and resul T¥d as a 1:0.425 mixture of

”DnOhydrOChéfUéf¥a§¥K¥ég{%%gﬁgﬂﬂf”3fk§3) prepared for various purposes,
e.g., to improve the pharmacokinetic properties (adsorption,
distribution, metabolism, plasmatic half-life, etc.) of said
compounds of formula I, which can be administered in this
"masked"” or prodrug form and are liberated, exerting their
pharmacological action, in mammals receiving them. Examples
of these prodrug derivatives have the following structure:

(Compound of formula I)-0C(0,S)-J-F
wherein
J represents a valence bond, an oxygen or sulphur atom or an
amino group,
F represents an alkyl group (optionally containing hetero
atoms such as O, S, N or substituted nitrogen), a
carbocyclic group or |Theterocyclic group, optionally
substituted with amino, alkylamino, dialkylamino,
dialkylaminoalkyl, carboxy, alkoxycarbonyl, carboxamido.

Preferably, J represents a valence bond and F represents a
methyl, t-butyl, n-butyl, B-CHz-phenyl, B-alkyl, B-CO-alkyl,
HOCO-alkyl, alkyl—oco—aikyi, where 'NB represents a
dialkylamino group or a cyclic amino group, optionally
containing other heterocatoms such as N, O ©or S. Also
included in the invention are derivatives having the formula
(Compound I)-OP(0O) (OAlkyl),.

The invention also includes the enantiomers,
diastereoisomers, crystalline forms, solvates, N-oxides and
pharmaceutically acceptable salts of these compounds, as
well as metabolites of these compounds having the same type
of activity (hereafter sometimes referred to as "active
metabolites") and prodrugs of said "active metabolites".

The invention further provides pharmaceutical compositions

comprising a compound of Formula I or a prodrug, a

metabolite, an enantiomer, diastereoisomer, crystalline

form, solvate, N-oxide or pharmaceutically acceptable salt

of such a cbmpound or prodrug, in admixture with a

pharmaceutically acceptable diluent or carrier. -
This is the replacement shee
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-35- Eenmental Analysis for [err] 1.85-HC 0.25-H20 Calc.: C, 64.66; H,
6.70; N, 8.38; d, 13.01; H20, 0.90. Found: C, 64.49; H 6.63; N, 8.20; d
12.81; [err] 0.74. PHARVACOLOG CAL DATA

-5

DETAILED DESCRIPTION OF THE INVENTION

The adrenergic antagonistic activity of compounds of the
invention renders them useful as agents acting on body
tissues particularly rich in ajp-adrenergic receptors (such
as blood vessels, prostate, urethra, etc., as reported by A.
L. Morrow et al., Mol. Pharmacol., 29, 321, 1986 and
references cited therein in general and by M. Suzuki et al.,
Jap. J. Pharmacol., 58, suppl. 1, 173P, 1992 for the human
prostate). As the subclassification of the aj-receptor
subtypes is still in progréss and is subject to review.and
refinement (see e.g. D. A. Schwinn et al., Eur. J.
Pharmacol.-Mol. Pharmacol. Sect., 227, 433, 1992), it is
intended that the ajp adrenoceptor to which we refer is that
one "pharmacologically" characterized (see A. L. Morrow
supra), which is not alkylated by the selective alkylating
agent chloroethylclonidine (CEC), as described in the
following experimental pharmacological section.

Accordingly, antiadrenergic compounds within the invention
established as such on the basis of their receptor binding
profile, can be useful therapeutic agents for the treatment,
for example, of micturition problems associated with
obstructive disorders of the lower urinary tract, including
but not limited to benign prostatic hypertrophy (BPH), and
of hypertension.

Surprisingly, the compounds of the invention show high
selectivity for the mammalian lower urinary tract, i.e.,
they are substantially more active in antagonizing urethral
contractions than in 1lowering blood pressure. On the
contrary, known aj-antagonists, such as prazosin which is
1~-(4-amino-6,7-dimethoxy-2-quinazolinyl)-4-(2-furoyl)-pipera
zine (GB 1156973), do not exhibit such selectivity (and in
fact cause hypotension as a most common side-effect).

Urapidil, ' which , is
6={3-[4-(2-methoxyphenyl)~1-piperazinyl]-propylamino}-1,3-
-dimethyl-2,4-(1H, 3H) -pyrimidinedione, a known
This is the replacement sheet
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The receptor binding studies, as well as the experinental data on dogs
reported bel ow establish the conpounds of the invention as [err]-blockers,
i.e., to be within a class of substances w dely used as agents that can be
used fo the relief of synptoms associated with obstructive disorders of the
| ower urinary tract, including (but not limted to) benign prostatic
hypertrophy (BPH), and gntihyperten3|ves See, e.g., W H

o ateaps bR G Ry AR clfect Gl B ilfesy e

CD BR] of b8 3¢ompopngs of this 1nventlon, shows a very small
selectivity and 1low affinity for the aja-adrenoceptor.
(Naturally, those compounds of the invention that are not
selective for the 1lower urinary tract are preferred as
antihypertensive agents, but even the selective compounds
can often be used as antihypertensives because of their low
toxicity.)

The majority of the compounds of the invention exhibit low
toxicity. Thus they can be used in higher amounts, an
advantage that often more than compensates for a relatively
lower level of activity that some of these compounds have.
Naturally, those exhibiting both high activity and low
toxicity are preferred.

SYNTHESIS OF THE COMPOUNDS OF THE INVENTION

In this section, the groups
A

R /\ )
and -N N / \
R1 \__/ ===/ "A'

will be abbreviated as RRjPh and PzA respectively. L

represents a halogen atom or a leaving group such as a
tosyloxy group. M represents a group (CH) wherein n is 0 to
2. Q represents M-CO, SO, or PO(OCzHs); Q' represents CO or
S02. X' represents O, S, N(alkyl) or NH. Hal represents a
halogen atom. '

The compounds according to the invention may generally be
prepared by condensation of compounds RR1Ph-¥-W-L with
compounds H-PzA. The condensation is preferably, but not
necessarily, carried out at a temperature of from 20 to
140°C in a polar solvent such as dimethylformamide (DMF) or
methanol or in absence of any solvent at 100-200°C, usually
in the présence of a base such as potassium carbonate, see

Gibson's chapter in Patai, The Chemistry of the Amino Group,
This is the replacement sheet
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female Albino Swiss mce [Crl: CD1 (ICR) BR] 20-30 g b.w., and nmal e Beagl e
dogs (10-12 kg b.w.) were obtained from Charles River, Italy and Nossan
(Correzzana, Mlan, Italy), respectively. Animals were housed with free
access to food and water and maintained on forced |ight-dark cycle at [err]
until the day of experinents. Acute toxicity The acute toxicity of the
conpounds of the invention was evaluated in female Albino Swiss mce after

t ito ad r | o t SC do of
Lhe. conpounie ver oo di mebi “’ﬂ‘-‘i"sug%ﬁ‘g%%‘ﬁ?h‘&e oA e T B £

was admi ni s?i?‘wg gﬁc’ﬁ v8l éﬁ?cﬁﬂbﬁé / E$2PBLlgr 83phedPW4 nice. Mrtality was

recorded 7 days after the
Alternatively, under the same conditions, a compound
RRjPh-Y-H can be condensed with a compound L-W-PzA. This
condensation is illustrated in Examples 1 to 3 below. When
=NH, this condensation is preferably carried out on
RR)Ph-NH-Pg derivatives, where Pg is a protecting group
which can be easily inserted and cleaved after the
condensation has been performed. For example, this may be
done by first reacting the amine RR;Ph-NH, with an excess of
trifluoroacetic anhydride, then reacting the obtained
trifluoroacetyl derivative RR;Ph-NH-COCF3 with an L-W-PzA
reagent and finally deprotecting the resultant
trifluoroacetyl derivative of the desired compound of the
invention by treatment with potassium carbonate in agueous
methanol or with sodium borohydride in methanol or
dimethylsulphoxide (DMSO). Further details on the use of
this technique are reported by T.W. Greene in Protective
Groups in Organic Synthesis, page 353, Wiley Interscience,
1991 and references cited therein._

Another condensation method forms the group R by condensing
a compound 2Z- (CHz)p-L with a compound

g3erey

This condensation can be carried out as above described or

by operating in protic or aprotic solvents (e.g. ethanol,
acetonitrile, DMF, toluene) in the presence of a base such
as potassium carbonate, sodium or sodium hydride at
20-140°C. This condensation is illustrated in Examples 6 to
18, 28, 30, 31 and 34 below.

Some compounds of the invention can be prepared by addition
reactions. For example, addition across a double bond is
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admnistration. Data analysis : the LD50 values and their fiducial limts
were cal cul ated ‘according to the nethod of Wil (Bionetrics,
-36- 8, 249, 1952).

possible, as in:

RR1Ph~Y-CH=CH; + H-PzA — RR3Ph~Y-CH,CH,-PzA
(Y=CO or N(R)CO; R,=H, C;-C; alkyl), the reaction being
carried out in aprotic' solvents (e.g., toluene, xylene,
DMSO, DMF) at from 25 to 150°C,.

Other synthetic schemes include the formation of Y or W
during the reaction. Examples are:
RR31Ph-Q-Cl + Ry~NH-W-PzA — RRj;Ph-Q-NR,~W-PzA
(Rp=H, C;-C, alkyl). The amidification is carried out in
aprotic solvents e.g. haloalkanes, toluene, DMF or pyridine,
optionally in the presence of an organic base such as
triethylamine, or in agqueous dioxane or lower alkanols in
the presence of inorganic bases such as sodium hydroxide,
sodium bicarbonate or pdtassium carbonate, according to
Beckwith in Zabicky, The cChemistry of Amides, page 731-857,
Wiley, 1970. Such a reaction is illustrated in Examples 5,
33 and 35 below.
RR1Ph-M-COOH + Ro-NH-W-PZA — RR;Ph-M-CONH-W-PzZA

This reaction is carried out in the presence of a coupling
agent (e.g. dicyclohexylcarbodiimide,
N,N'-cafbonyldiimidazole or diethyl cyanophosphonate)
optionally in the presence of a promoting agent (e.g.
4-dimethylaminopyridine or N-hydroxybenzotriazole or
N-hydroxysuccinimide) in an aprotic or a chlorinated solvent
(e.g. DMF, chloroform) at from -10 to 140°C (Albertson, Org.
React., 12, 205-218, 1962; Doherty et al., J. Med. Chen.,
35, 9, 1992; Staab et al., Newer Methods Prep. Org. Chen.,
5, 61, 1968; Ishihara, Chem. Pharm. Bull., 39, 3236, 1991).
It is illustrated in Examples 4, 20 to 22, 24 to 27, 29, 32,
36 and 37 below.

RR1Ph-M-COOH + alkylchloroformate in the presence of a
tertiary amine (e.g. triethylamine) followed by addition of
Ry-NH-W-PzA at from O to 80°C; optionally a promoting agent
(e.g. 1-hydroxypyridine)'-may be added before the amine

.-addition (Albertson, Org. React., 12, 157, 1962).
' RR{Ph-M-COOH + Ry~NH-W-PzA - RR;Ph-M-CONH-W~PzA
This reaction can be carried out without a solvent at from
This is the replacement sheet
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Recept or Bi ndi ng Studies The affinity of the conpounds of the invention
for the al A-adrenoceptor was investigated by utilizing [3H prazosin as
radioligand and rat hippocanpal nenbranes, after irreversible

I nactivation of [err]-adrenoceptors wi t h chl oroet hyl cl oni di ne, as
source of the [err]-adrenoceptors (C. H%Q et al., Ml. Pharmacol., 32, 505,
1987). Male rats were killed and their ippocanpus was di ssect ed,

i medi at el y 1560%@N 20 o Y %h@i(i %1st0raed | ug
tissues mere hon%penlzeh;é; sg%? in ‘50 vo s cﬁ %&)rﬁ%#’ CIIggéfer
€

pH 7.4. The ﬁaﬁﬁg Rat8s bEéﬁ%ngﬁﬁgﬂrﬁ?14§9bﬁeﬂt§ K6r910dhgﬁyaﬁd t he
pel l ets were resrRpPidedcOO-Klk Wl 7, NH- WP L 6-C RIRY PRM-eoNH-wehal ed for

0 mn at [err] R bhGy AP Ef-g - Sad SRR, BRLIRS) 20 i1 4 CFO) and
RR3Ph-N(R3)~H + HOOC-W-PzA — RR;Ph-N(R,)-CO-W-PzA
(R2=H or C;-C4 alkyl). These reactions may be carried out in
an aprotic solvent such as hexane or in a chlorinated
solvent such as dichloromethane at from -10 to 80°C, or
without solvents at from 80 to 180°C. A coupling agent such
as trimethylaluminium may be present. See S.M. Weinreb et
al., Tetrahedron, 4171, 1977; and M.F. Lipton et al., Org.

Synth., 59, 49, 1979.
RR1Ph-M-CO-Hal + HO-W-PzA — RRq Ph-M-COO-W-PzA
A simple esterification, as shown in Example 19.
RR1Ph-NH; + OHC~W-PzA — RR;Ph-NH-W-PzA
This reductive amination can be carried out in a lower
alkanol .as solvent at from 20 to 120°C. Sodium
cyanoborohydride is suitable as the reducing agent.
RR1Ph=Y-Alk-CHO + H-PzZA — RR1 Ph-Y-W-PzA
In the conditions described for the previous reaction. This
method is not suitable when Y=CO, COO or CH5COO.
" 'RR1Ph-COCH3 + CHn0 + H-PzA — RR;PhCOCH,CH,PzA
This reaction can be carried out using formaldehyde or a
polymer thereof in the presence of a mineral acid in
alcohols, acetic acid or acetic anhydride at reflux, as
reported by Tramontini et al. in Tetrahedron, 46, 1791, 1990
and references cited therein.

Some of the compounds of the invention may be prepared by
conversion of other compounds of the invention. For example:
- Compounds I in which R3 represents an amino group may be
prepared by reduction of the corresponding compounds in
which R3 represents a nitro group. The reduction can be
effected:
(a) with Ni-Raney catalyst in a protic solvent selected
from methanol, ethanol, isopropanol, water and
mixtures of them; or

(b) with snClp, Hz0, ©optionally in presence of
This is the replacement sheet
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recentrifuged at 49000 x g for 10 mn.The pellets were washed once nore in
the ice-cold buffer without CEC. The final pellets were suspended in 80-120
vols of 50 mM Tris-HCO buffer, pH 7.4, containing 10 [err] pargyline and

0. 1% ascorbi ¢ acid. The honmpbgenates were incubated for 30 mn at [err] with
0.25-0.35 nM[3H prazosin in the absencg,or presence of the displacing
conpound to be tested, concentration ranging fromf[err] to [err] M in a

final volume of ZnghrobRNoshechbiia,bicidhag Vigxs éjeé/f&.%?l: b%'o#{)er[uf.rét]‘lch as
phent ol am ne. The %Ecubailong were termnated by 'vacuumfiTtration over
0. 2% pol yet hyl enePFFRRDBL et PERABY Ly ASORY cpene i matem | tagetini agidr andel

cel | harvester. Taemfibthmes tiesedfienovaimehi 4Prokdc Msodvente-Gipdyl Quffer
and radi oactivity £ﬁ§ iggg op the filters was counted in 10 nml of Filter
Count (Packard) i f-a iqU|E SE nPF11ation spectroneter with a counting

efficacy of 400) Whthat¥e i apdof aghectssthydiromiieiids &0id in a protic
solvent such as methanol, ethanol, isopropanol, water
or a mixture thereof.
The temperatures of the above reactions will be from 20°C
to 100°C (J. March, Advanced Organic Chemistry, III Ed.,
page 1103, Wiley Interscience, 1985);

- Compounds I in which R3 represents an amino group may be
treated with an alkylating agent L-alkyl to give the
corresponding compounds in which R3 represents an
alkylamino or dialkylamino group. For monoalkylation, the
amino group may be protected before the alkylation and
deprotected afterwards, as above described. An alternative
alkylation method comprises reacting such compounds with
an appropriate aldehyde in the presence of a reducing
agent, such as sodium cyancborohydride, in a lower alkanol
as solvent at from 20 to 100°cC.

- Compounds I in which R3 represents an alkanoylamino or
alkylsulphonylamino group may be prepared'by reaction of
the corresponding compounds in which R3 represents an
amino group with an appropriate alkanoyl or alkylsulphonyl
halide or anhydride, in a non-protic solvent, such as
chloroform, 1,2-dichloroethane, toluene, acetone or
pyridine in the optional presence of a base such as
potassium carbonate or triethylamine at from 20 to 120°C.

= Compounds I in which R; or Rj represents a hYdroxy group
may be prepared by desalkylation of the corresponding
compounds in which R; or R3 represents an alkoxy group.
This can be accomplished by treatment with BBr3 in
dichloromethane at from 0 to 40°C (T.W. Greene, Protective
Groups in Organic Synthesis, page 87, Wiley Interscience,
1981) or according to other methods described in the same
reference. ’

= Compounds I in which Rj; represents an a-hydroxyalkyl group

may be prepared by reduction of the corresponding
This is the replacement sheet
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di spl ace the specific [3H] prazosin binding was estimated fromthe |1C50
val ue, which is the nolar concentration of unlabell ed conpound necessary to

di spl ace 50% of the -37- specific
bi ndi ng. The [err] values were estimated by the non-|inear curve-fitting
program Al lf it (A De Lean et al., Am-J. Physiol., 235, E97, 1978).

compounds in which R; represents an alkanoyl group. Such
reduction may be effected with sodium borohydride or
sodium cyanoborohydride in a lower alkanol as solvent at
from 0 to 90°cC.

- Compounds I in which Y represents a group -NH- may be
converted to corresponding compounds in which Y represents
a group -N(Rz)-, Ry being other than a hydrogen atom. In
particular, alkylation can be effected with an alkylating
agent L-alkyl or with an aldehyde in reductive conditions,
both methods being as described above. Acylation can be
effected with an alkanoyl halidé-or anhydride as described
above. Carbamoylation can be achieved by reacting the
compound in which Y represents a group -NH- with an
inorganic cyanate salt, e.g. potassium cyanate, in acetic
acid at from 20 to 100°C. Likewise, in the same conditions
or in_non—protic solvents such as toluene, chloroform or
DMF, the compounds in which Rj=alkylcarbamoyl can be
formed using alkyl isocyanates.

- Compounds of formula I having Y=NH can be prepared by
reduction of the corresponding compounds I in which Y=NHCO
and W has one less carbon atom, the reduction suitably
being performed with lithium aluminium hydride or other
hydrides, such as borane, or mixed hydrides, operating in
aprotic solvents (e.g., diethyl ether, tetrahydrofuran) at
from 20 to 60°C, as described by J. March in Advanced
Organic Chemistry, IV Ed, page 1219, Wiley Interscience,
1992,

N-oxides of the compounds of the invention may be formed by
oxidising the basic nitrogen atom(s) present, mainly, but
not necessarily only, that at position 1 of the piperazine
ring. The oxidation can be performed by reacting compounds
of formula I with hydrogen peroxide at from 20 to 60°C in
acetic acid or with m-chloroperbenzoic acid or magnesium
mono-peroxyphthalate at from 0 to 50°C, according to
Broughan et al., Synthesis, 11, 1015, 1987.

Persons skilled in the art will be aware that all the abov%..
This is the replacement sheet
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Ef fects on Urethral Contractions and Bl ood Pressure in Dogs The
experinments were perforned according to the nethod of | ragawa et al. (J.
Phar macol . Met hods, 22, 103, 1989), wth substanti al nodifications, as
follows: adult nale beagle dogs, weighing 8-10 Kg, wer e
anaesthetized wth pent obar bi t al thun1(30 nmg/ Kg i.v. and 2 ng/ Kg/h
I.Vv.), intubated for artificial breathing getting air fromroom In

or der ' to ey OhetYe! PRthvRl A0t hRES et SHRY1iRIEE THVARIG MY the

i ntroduced i'nto the aortlc arch through the I’I%t cofmon carotid artery.
A col | at er FFefting FB’F‘FrIF‘%%?E?Sv@PnnR/Es beapn duxtb@rs GrouRsfsRRSEtbre

anaest heti cgo afiHet RRind Hdadiiil (F6F Neda@fipleCand atied, f ONHAAK hStomt i on

of drugs For ﬁé‘é{ ar&gnr\f)ounds of formula I bearing such reactive groups
can be prepared through the above paths provided that the
reactive groups present 1in the starting materials are
protected beforehand and then deprotected after the
reaction. Several examples of protection and deprotection
for various reactive groups can be found in T.W. Greene,
Protective Groups in Organic Synthesis, Wiley Interscience,
1991. Alternatively, unreactive groups (e.g. NO3) can be
left wunconverted during the first reaction and then
converted to reactive ones (e.g. NHy) as a final step of the

pathway.

Which synthetic technique will be preferred depends on the
compound desired to be synthesized. Additional synthetic
methods will be apparent to those skilled in the art.

Prédrugs as above defined may be prepared from the
corresponding hydroxy compounds of the invention by the
following methods:

- by reaction with a chloroformate, an isocyanate or
isothiocyanate, a carbonyl chloride or bromide or another
activated acid derivative (e.g. an anhydride) in a
suitable solvent (e.g. a chlorinated solvent, DMF,
tetrahydrofuran, dioxane, acetonitrile, pyridine) in the
- presence or otherwise of a base such as triethylamine,
- pyridine, 4-dimethylaminopyridine, sodium hydroxide,
potassium carbonate or 1,l10-diazabicycloundecene at from
-20 to 100°C;

- by reaction with a carboxylic acid in one of the solvents
above specified, in the presence of a condensing agent
such as N,N'-carbonyldiimidazole or a carbodiimide;

- by reaction with a dialkyl or diaryl chlorophosphate or
dialkyl cyanophosphonate in the same conditions described
above (for examples of such derivatization methods see -
S.0. Thorberg et al., J. Med. Chem., 30, 2008, 1987).
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(i.a.) injection of noradrenaline (NA), a PE catheter was i ntroduced into
the I ower portion of the abdom nal aorta via the right external iliac
artery. Through such a procedure, NA was sel ectively distributed to the

| ower urinary tract. Via a mdline | aparotony, the urinary bladder and

pr oxi mal urethra were exposed. In order to prevent the filling of the

bl adder, the two ureters were cannul ated and the urine |ed outside. In
order to record the prostatic urethral pressure, a Mkro-tip catheter (6
F) was introduced into the bladder . via the external urethral neatus, and
wi t hdrawn uBETAILER PREPARATION: PENINIERMEREATESsi ti oned in the prostatic

ur et hr a. A ligature was secured between the neck of the bl adder and
urethra to jsol at he response of the |atter and avoid any i nteraction
with the b#gﬁﬂgr§'£§56¥ﬁegy'?TBH?BF@nﬁégenﬁﬂ?te around the Mkro-tip
cat het er atIhtermeafitabal Turet hral neatus, to secure the catheter itself.

After a stabilizing period follow ng surgical procedure (30 min), in
whi ch
A mixture of 11.1 g of ethyl 2-hydroxy-3-propionylbenzoate,

prepared as described in DE 2059296, 27.64 g of anhydrous
potassium carbonate and 8.58 g of benzyl bromide in 250 ml
of ethyl acetate was stirred at reflux for 4 hours. After
cooling the reaction mixture to room temperature, insoluble
matter was removed by suction filtratioq and the filtrate
was evaporated to dryness yieldihg quantitatively the title
compound, used without further purification (GLC assay was
99%). B.p. 195-205°C (2 mmHg).

2-Benzyloxy-3-propionylbenzoic acid
Intermediate II

A mixture of 4.68 g of Intermediate I and 90 ml of 2N sodium
hydroxide in 38 ml of ethanol was stirred at 80°C for 2
hours. After this period, the organic solvent was removed by
evaporation in vacuo. The residue was rinsed with 90 ml of
water and extracted with diethyl ether; the aqueous 1layer
was acidified (pH=1) by adding 37% HCl and extracted with
ethyl acetate. The organic layer was washed with water to
neutrality, dried on sodium sulphate and evaporated to
dryness in vacuo yielding the title compound, used without
" further purification. It melted at 65-67°C after repeated
crystallization from petroleum ether:diethyl ether 8:2.

2,2-Dimethyl-3-[4-(2-methoxyphenyl)-l-piperazinyl]-
-propionaldeyde dihydrochloride
Intermediate IIIX

A mixture of 3 g ~of 1-(2-methoxyphenyl)-piperazine
dihydrochloride, 0.4 g of paraformaldehyde and 1 ml of
isobutyraldehyde in 4 ml of ethanol was stirred at reflux
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arterial and prostatic urethral pressure were continuously nonitored as
basal values, i.a. admnistration of NA was made at intervals of 10

m nut es. The dose of NA chosen was - 38-
such to produce an increase of at |east 100%in urethral pressure. The test
conpounds were adm nistered i.v. in a_gﬂqulative manner with intervals of
15-20 m n between

for 1.5 hours. 0.4 g of paraformaldehyde was added and the
mixture was stirred again for 1% hours at reflux. After
cooling to room temperature, water was added and the
resulting solution was washed twice with diethyl ether, made
alkaline by adding 1N aqueous sodium hydroxide solution and
extracted with diethyl ether. The organic layer was washed
with water, dried on sodium sulphate and evaporated to
dryness in vacuo. The crude product was purified by flash
-chromatography on silica gel eluting with ethyl acetate.
Evaporation in vacuo of the collected fractions yielded 2.1
g of the base of the title compound. This was dissolved in
diethyl ether and acidified with 3.8N hydrochloric acid in
diethyl ether. The title compound was recovered by suction
filtration and melted at 181-~183°C.

1-(2,2-Dimethyl-3-hydroxypropyl) -4— (2-methoxyphenyl) -
-piperazine dihydrochloride
Intermediate IV

1.44 g of sodium borohydride was added portionwise at 0°C to
a solution of 11.64 g of the base of Intermediate III in 90
ml of ethanol. The reaction mixture was stirred at room
tenmperature for 24 hours. It was then cooled to 0°C,
acidified to pH = 1 with 3N hydrochloric acid and extracted
with ethyl acetate. The organic layer was washed with water,
dried on sodium sulphate and evaporated to dryness in vacuo.
The oily residue was purified by flash chromatography
~eluting with petroleum ether:ethyl acetate 6:4. Evaporation
in vacuo of the collected fractions yielded 7.29 g of the
base of the title compound, and this was converted in the
usual manner into its hydrochloride salt. It melted at
203-205°C after crystallization from ethyl acetate, followed
by acetonitrile.

Benzyl 3-acetyl-2-benzyloxybenzoate

Intermediate V

A mixture of 3.5 g of 3-acetyl-2-hydroxybenzoic acid
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adm nistrations. |.a. injections of NA were repeated approximately 5

m nutes after every dosing of test conpound. Dose response curves were
constructed conputing the percentage inhibition to the increase in
urethral pressure (NA induced), and the percentage drop in bl ood pressure
produced by the test conpound. [err] for _diastolic blood pressure (dose

i nduci ng a 25% decrease) and |1 D50 (dos®&lPnduci ng a 50% i nhi bition of

NA- i nduced i ' t hral, ted b foLi
roor ossi on AREPREred et GuRre 1o 1Y RUE o5 bphrbn MRSl @B mer o

tested accobdengl1vaeyhe snst mdefr beazyddbzbmide and the7r gsofft anhydrgusen
In potassium carbonate in 40 ml of anhydrous DMF was stirred at
80°C for 4 hours. After coo]'.'ing to room temperature, the
reaction mixture was poured into water and extracted with
diethyl ether. The organic layer was dried on sodium
sulphate, evaporated to dryness in vacuo and purified by
flash chromatography, eluting with a petroleum ether:ethyl
acetate 9:1 mixture. VYield: 6.05 g of the pure title

compound. M.p. 42-47°C (n-hexahe:cyclohexane 1:1).

3-Acetyl-2-benzyloxybenzoic acid
Intermediate VI

A mixture of 5.46 g of Intermediate V and 30 ml of 1N sodium
hydroxide in 75 ml of 95% ethanol was stirred for 7 hours at
room temperature. The solvent was evaporated off in vacuo
and the residue was diluted with water and acidified (pH=1)
with 1N hydrochloric acid. .Extraction with ethyl acetate
followed by the usual procedure yielded 5.32 g of the pure
title compound.

1H-NMR spectrum at 60 MHz, CDClj ($)

10.6 (bs, 1H, COOH)
8.25 (dd, 1H, CH in position 6 of the benzoic acid)
7.90 (dd, 1H, CH in position 4 of the benzoic acid)

7.20-7.70 (m, 6H, CH in position 5 of the benzoic acid and
benzyl CHs)

5.10 (s, 2H, CHjy)

2.60 (s, 3H, CHj3)

2-(4~Nitrobenzyloxy)-3-propionylbenzoic acid
Intermediate VII

A mixture of 2.2 g of ethyl 2-hydroxy-3-propionylbenzoate,
3.24 g of 4-nitrobenzyl chloride and 2.07 g of anhydrous
potassium carbonate in 20 ml of anhydrous DMF was stirred at
80°C for 3 hours. After cooling to room temperature, the

reaction mixture was poured into water and extracted with
This is the replacement sheet
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the Tabl es bel ow, together with conparative results for the reference

st andards used. Conpounds having receptor affinity (1C50 values) |ower than
about 500 nM are generally considered to have good affinity. Conpounds wth
| C50 val ues | ess than 100 nM are general ly preferred.

- 39- TABLE | 16—

ethyl acetate. After'-the usual work-up, the crude was
purified by flash chromatography eluting with a petroleum
ether:ethyl acetate 8:2 mixture. Evaporation in vacuo of the
solvents from the pooled fractions gave 2.84 g of pure ethyl
2-(4-nitrobenzyloxy) -3-propionylbenzoate, characterized by
NMR spectroscopy, as follows.

1H-NMR spectrum at 60 MHz, CDClj (§)

8.10-8.35 (m, 2H, CHs at positions 3, 5 of the nitrophenyl)

8.00 (dd. 1H, CH at position 6 of the benzoate)

7.50-7.80 (m, 3H, CHs at position 4 of the benzoate and at
positions 2, 6 of the nitrophenyl)

7.3 (dd, 1H, CH at position 5 of the benzoate)
5.10 (s, 2H, CH,Ph) '
4.35 (9, 2H, CﬁzO)

2.90 (q, 2H, CH,CO)

1.15-1.35 (2xt, 6H, 2 x CHj)

2.42 g of the so obtained ester was hydrolyzed following the

procedure described for Intermediate VI. Yield: 2.02 g of

the title compound. M.p. 103-107°C (toluene:petroleum ether
T 1:1). ‘

Ethyl 2-(4-benzoylbenzyloxy)-3-propionylbenzoate
Intermediate VIII

A solution of 11.89 g of 4-methylbenzophenone, 12.82 g of
N-bromosuccinimide and 0.3 g of benzoylperoxide in 30 ml of
tetrachloromethane was refluxed for 6% hours. Filtration of
the precipitated succinimide followed by evaporation to
dryness of the mother liquor yielded 17.2 g of crude
4-benzoylbenzyl bromide (73% by NMR) used without further
purification.

The title compound was synthesized according to the first
step of the method described for the preparation of
Intermediate VII, but startind from 2.64 g of ethyl

2-hydroxy-3-propionylbenzoate and using 4.96 g of the 73%
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Affinity for the [err]-adrenoceptor and acute toxicity data

-17-

4-benzoylbenzyl bromide instead of 4-nitrobenzyl chloride.
Purification by flash chromatography (eluent: petroleunm
ether:ethyl acetate 8:1) yielded 4.1 g of the pure title
compound as an oil.

Elemental Analysis for CpgHp40s5:
calc.: C, 74.98; H, 5.81.
Found: C, 75.11; H, 5.82.

2-(4-Benzoylbenzyloxy) -3-propionylbenzoic acid
Intermediate IX

The title compound was prepared according to the procedure
described for Intermediate VI but starting from Intermediate
VIII instead of Intermediate V. M.p. 139-141°C (toluene).

2-Benzyloxy-N-(3-hydroxypropyl) -benzamide
Intermediate X

A solution of 22.83 g of 2-benzyloxybenzoic acid (prepared
as described in J. Am. Chem. Soc., 65, 2140, 1943), 15.9 ml
of thionyl chloride and 130 ml of ethanol-free chloroform
was stirred at reflux temperature for 3% hours. After
cooling to room temperature, the mixture was evaporated to
dryness in vacuo to give 23.94 g of crude 2-benzyloxybenzoyl
chloride, used without purification. A solution of the above
intermediate in 100 ml of dichloromethane was added dropwise
~at room temperature to a stirred solution of 8.4 g of
3-aminopropanol, 15.5 ml triethylamine and 100 ml of
dichloromethane. The mixture was stirred at 20-25°C for 2
hours, and then successively washed with 2N hydrochloric
acid, water, 5% aqueous sodium bicarbonate, and water. The
organic layer was dried over anhydrous sodium sulphate and
evaporated to dryness in vacuo to give 26.6 g of the title
compound. M.p. 117-119°C after crystallization from
isopropyl acetate. ' '
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-18-
2-Benzyloxy-N-(3-chloropropyl)-benzamide
Intermediate XI

A solution of 4.4 ml of thionyl chloride in 45 .ml of
ethanol-free chloroform was added dropwise within 20 minutes
to a refluxing solution of 8.64 g of Intermediate X in 120
ml of ethanol-free chloroform. The mixture was stirred at
reflux temperature for 3 hours and then cooled to room
temperature. It was washed successively with water, 5%
aqueous sodium bicarbonate, and water. The organic layer was
dried over anhydrous sodium sulphate and evaporated to
dryness in vacuo to give 10.3 g of the title compound whose
structure was confirmed by NMR spectroscopy, as follows.

. NMR spectrum at 200 MHz, CDCljz (§)

8.22 (dd, 1H, CH in position 6 of benzamide ring)

7.90-8.05 (bs, 1H, CONH)

7.38-7.46 (m, 6H, CH in position 4 of benzamide ring and
aromatic CHs of benzyl ring) '

7.02-7.10 (m, 2H, CHs in positions 3 and 5 of benzamide

ring)
5.15 (s, 2H, OCHj)
3.47 (d, 2H, NHCHCH,CH,Cl)
3.36 (t, 2H, NHCH,CH,CH5Cl)

1.86 (m, 2H, NHCH,CH,CH5Cl1)

DETAILED PREPARATION OF THE COMPOUNDS OF THE INVENTION

Example 1

3~[4-(2-Methoxyphenyl)-1-piperazinyl]-propyl
2-benzyloxybenzoate dihydrochloride

A mixture of 3.36 g of 2-benzyloxybenzoic acid (prepared as
described in J. Am. Chem. Soc., 65, 2140, 1943) and 2.08 g
of anhydrous potassium carbonate in 40 ml of anhydrous DMF
was stirred-at 80°C for 1 hour. The reaction mixture then
was cooled to room temperature, and 3.5 g of
This is the replacement sheet
04 AUG 189F

Date:



[err]

1-(3-chloropropyl)-4-(2-methoxyphenyl)-piperazine was added.
The mixture was stirred at 50°C for 3 hours and then once
again cooled to room temperature. It was poured into water
and extracted with dichloromethane to give the crude base of
the title compound. This crude base was dissolved in 50 ml
of ethanol and 92 ml of 5N ethanolic hydrogen chloride was
added. The crystals which precipitated were recovered by
suction, yielding the title compound. M.p. 201-203°C
(ethanol).

Example 2

3-[4-(2-Methoxyphenyl)-l1-piperazinyl]-propyl
2-methoxy-3-propionylbenzoate dihydrochloride

The title compound was obtained following the procedure of
Example 1 but starting from 2-methoxy-3-propionylbenzoic
acid, (prepared as described in JP 6064944) instead of
2-benzyloxybenzoic acid, and extracting with ethyl acetate
instead of dichloromethane. M.p. 192-193°C (ethanol).

Example 3

3-[4-(2-Methoxyphenyl)~1-piperazinyl]-propyl
2-benzyloxy-3-propionylbenzoate dihydrochloride

The title compound was obtained following the procedure
described in Example 1 but using Intermediate II instead of
2-benzyloxybenzoic acid. After conversion into its
dihydrochloride, the title compound melted at 175-176°C
(ethanol).

Example 4

2-Benzyloxy-N-{3-[4-(2-methoxyphenyl)-l-piperazinyl]-
-propyl}-benzamide dihydrochloride . 0.25-H,0

0.94 g of 1,1'-carbonyldiimidazole was added portionwise at
This is the replacement sheet
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20~

0°C to a stirred solution of 2.56 g of 2-benzyloxybenzoic
acid in 25 ml of anhydrous tetrahydrofuran. Stirring was
continued for 1 hour at the same temperature; afterwards
3.35 g of 1-(3-aminopropyl)-4-(2-methoxyphenyl)-piperazine
(prepared as described in GB 2161807) was added and the
reaction mixture was stirred at room temperature for a
further 1% hours. The solvent was removed by evaporation in
vacuo and the residue was rinsed with water and extracted
with ethyl acetate. The organic layer was washed with water,
dried on anhydrous sodium sulphate and evaporated to dryness
in wvacuo. The crude product was purified by flash
chromatography on silica gel eluting with ethyl acetate,
yielding 4.63 g of the title compound as a base, which was
converted in the usual manner into its dihydrochloride, m.p.
179-180°C (ethanol).

Example 5

- 2-Hydroxy-N-{3-[4-(2-methoxyphenyl)-1-piperazinyl]-propyl}-
-3-propionylbenzamide dihydrochloride

A solution = of 7.48 g of 1-(3-aminopropyl) -
=4~ (2-methoxyphenyl)-piperazine in 30 ml of dichloromethane
was added dropwise over a period of 45 minutes at 4°C into a
stirred mixture of 6.37 g of 2-hydroxy-3-propionylbenzoyl
chloride (prepared as described in DE 2631248) and 4.2 ml of
triethylamine in 80 ml of dichloromethane. The reaction
mixture was stirred for 2 hours at 4°C and for 8 hours at
room temperature, and was then extracted with 5% aqueous
sodium hydrogen carbonate solution followed by water. The
organic layer was dried over anhydrous sodium sulphate. The
residue obtained by evaporation in vacuo of the solvent was
purified by flash chromatography on silica gel eluting with
dichloromethane:methanol graduated 98:2 to 95:5. The
fractions containing the pure base were pooled, the solvents
were evaporated off in vacuo, the residue was dissolved in
ethanol and an excess Bf ethanolic hydrogen chloride was

added. Diethyl ether was added until crystallization of the
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salt. 7.6 g of the title compound was obtained after
recrystallization from methanol. M.p. 215-217°C with
decomposition.

Example 6

3-[{4-(2-Methoxyphenyl)-1-piperazinyl]-propyl
2-(2-chlorobenzyloxy)-benzoate monomethanesulphonate

A mixture of 17.6 g of sodium salicylate, 26.9 g of
1-(3-chloropropyl)-4-(2-methoxyphenyl)-piperazine and 35 ml
of acetonitrile was stirred at reflux temperature for 5
hours. After cooling to room temperature, the reaction
mixture was poured into 500 ml of water and extracted with
dichloromethane. The organic layer was separated, dried over
anhydrous sodium sulphate and evaporated in vacuo giving
32.1 g of 3-[4~(2-methoxyphenyl)-l1-piperazinyl]-propyl
2-hydroxybenzoate as a base. This was converted into its
monomethanesulphonate by the usual method.  M.p. 156-157°C
(ethanol:diethyl ether).

A mixture of 3.5 g of the produé¢t prepared above, 6.9 g of
anhydrous potassium carbonate and 5 ml of acetonitrile was
stirred at reflux temperature. After 15 minutes, a solution
of 1.72 g of 2-chlorobenzyl chloride in 5 ml of acetonitrile
was added dropwise and heating was continued for further 4
hours.

After cooling to room temperature, the reaction mixture was
diluted with 10 ml of water and extracted with 20 ml of
dichloromethane. The organic layer was separated, dried over
anhydrous magnesium sulphate, and evaporated to dryness in
vacuo. The crude base was purified by flash chromatography
on silica gel eluting with acetone:petroleum ether 1:3. The -
pure base was dissolved in ethanol and one equivalent of a
2N ethanolic solution of methanesulphonic acid was added,
followed by diethyl ether addition until crystallization of
the salt. 3.4 g of the title compound was obtained after
This is the replacement sheet
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recrystallization from ethanol:diethyl ether (m.p.
114-117°C).

Example 7

3-[4-(2-Methoxyphenyl)-l1-piperazinyl]-propyl
2-(3-chlorobenzyloxy)-benzoate monomethanesulphonate

This compound was prepared according to the method described
in Example 6 but using 3-chlorobenzyl chloride instead of
2-chlorobenzyl chloride and the reaction lasted 20 hours.
The title compound was crystallized from ethanol:diethyl
ether and melted at 140-143°cC.

Example 8

3—[4—(2~Methoxypheny1)—1-piperaziny1]—propyl
2-(4-chlorobenzyloxy)-benzoate monomethanesulphonate
hemihydrate

This compound was prepared according to the method described
in Example 6 but using 4-chlorobenzyl chloride instead of
2-chlorobenzyl chloride and the reaction lasted 16 hours.
The title compound was crystallized from ethanol:diethyl
ether and melted at 143-146°C.

Example 9

3-[4-(2-Methoxyphenyl)-1-piperazinyl]-propyl
2-(2-methoxybenzyloxy)-benzoate monomethanesulphonate

This compound was prepared according to Example 6 but using
2-methoxybenzyl chloride instead of 2-chlorobenzyl chloride
and the reaction lasted 5 hours. The title compound was
crystallized from ethanol:diethyl ether and melted at
117-119°C. T '
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Example 10

3-[4~(2-Methoxyphenyl)-1-piperazinyl]-propyl
2-(3-methoxybenzyloxy)-benzoate monomethanesulphonate

This compound was prepared according to Example 6 but using
3-methoxybenzyl chloride instead of 2-chlorobenzyl chloride.
The title compound was crystallized from ethanol:diethyl
ether and melted at 125-126.5°C.

Example 11

3-[4-(2-Methoxyphenyl)-1-piperazinyl]-propyl
2-(4-methoxybenzyloxy) -benzoate monomethanesulphonate
hydrate

This compound was prepared according to Example 6 but using
4-methoxybenzyl chloride instead of 2-chlorobenzyl chloride
and the reaction lasted 7 hours. The title compound was
crystallized from ethanol:diethyl ether and melted at
128-132°C.

Example 12

3-[4-(2-Methoxyphenyl)-1-piperazinyl]-propyl
2-(2,3-dimethoxybenzyloxy)-benzoate monomethanesulphonate

This compound was prepared according to Example 6 but using
2,3-dimethoxybenzyl chloride instead of - 2-chlorobenzyl
chloride and the reaction lasted 2 hours. The title compound
was crystallized from ethanol:diethyl ether and melted at
141-143°C,.
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-41- Dbl ood pressure depend on the particul ar conpound enpl oyed but,
generally, up to four tinmes the [err] of a selective conpound can be

adm ni stered wi thout substantial effect on bl ood pressure. Further
refinenments and optim zati on of dosages are possible using no nore than
routine experinments. The active conpoungs of the invention may be orally
adm ni stered, for exanple, with an inert diluent or with an edible carrier,
or they maygbgngig! pged-in gelatin capsules, or they may be conpressed into
tabl ets. Forgrﬂgﬂpugpose of oral therapeutic adm nistration, the active
conmpounds of the invention nmay be incorporated with excipients and used in
the form 30f4- (ﬁaﬁéﬁhéxyphéﬁijﬁ?Sl-F Eé?éﬁhﬁ?l]—ﬁkbisyis suspensi ons,

syrups, wafers ew n g nk hese” prepar ati ons_shoul d contain
at | east O 3ngf a@%W?gh XY enzyloxy)-benzoate monomethanesulphonate

This compound was prepared according to Example 6 but using
3,4-dimethoxybenzyl chloride 1instead of 2-chlorobenzyl
chloride and the reaction lasted 2 hours. The title compound
was crystallized from ethanol:diethyl ether and melted at
132~-135°C.

Example 14

3-[4-(2~-Methoxyphenyl)-l1-piperazinyl]-propyl 2~-(3,4,5~
-trimethoxy-benzyloxy)-benzoate monomethanesulphonate
0.75-H30

This compound was prepared according to Example 6 but using
3,4,5-trimethoxybenzyl chloride instead of 2-chlorobenzyl
chloride and the reaction lasted 2 hours. The title compound
was crystallized from ethanol:diethyl ether and melted at
97-103°C.

Example 15

3-[4-(2-Methoxyphenyl) ~1-piperazinyl]-propyl
2-octyloxybenzoate monomethanesulphonate hydrate.

This compound was prepared according to Example 6 but using
l-bromooctane instead of 2-chlorobenzyl chloride and the
reaction lasted 15  hours. The title compound was
crystallized from ethanol:diethyl ether and melted at
75-77°C.
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conmpounds, but the anpbunt of active ingredient nmay be varied dependi ng upon
the particular formand may conveniently be from about 5% to about 70% of
the weight of the unit. The amount of active conpound in such conpositions
is such that a suitable dosage will be obtained although the desired dosage
can be obtained by adm nistering a plucgkiLty of dosage forns. Preferred
conpositions and preparations according to the invention are prepared so
that an oralgsgagsge wgit formcontains from2 to 600 ng of active conpound
The tablets, pillTs, capsules, troches and the Iike may optionally contain
any of the follow ng ingredients: a binder such as mcro-crystalline

cel I ul ose, @m)4-r(EyMetiidxypheysi 19t 1¥p ie revding 19+propsil Ss starch olr
| act ose; a ;_}g%gg[ ' agent al_gi.ni Ci Pri noge
cornstarch ginéz1 e Ib?e&{eé;&eﬁ u%ﬁoénaen%%glt?(:sﬁﬁé’ Or%&ﬁeéﬁyﬁ%ttéear ate or
Sterotex; a glidant such as colloidal silicon

This compound was prepared according to Example 6 but using

l-bromobutane instead of 2-chlorobenzyl chloride and the
reaction lasted 11 hours. The title compound was
crystallized from ethanol:diethyl ether and melted at
69-72°C.

Example 17

3-[4-(2-Methoxyphenyl)~1-piperazinyl]~-propyl
2-cyclohexylmethoxybenzoate monomethanesulphonate
hemihydrate

This compound was prepared according to Example 6 but using
cyclohexylmethyl bromide instead of .2-chlorobenzyl.chloride
and the reaction lasted 33 hours. The title compound was
crystallized from ethanol:diethyl ether and melted at
“"104-106°C. 7

Example 18

3-[4-(2-Methoxyphenyl)-1-piperazinyl]-propyl
2-(2-naphthylmethoxy)-benzoate monomethanesulphonate hydrate

This compound was prepared according to Example 6 but using
2-pbromomethylnaphthalene instead of 2-chlorobenzyl chloride
and the reaction lasted 30 hours. The title compound was
crystallized from ethanol:diethyl ether and melted at
101-103°C.
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di oxi de;

a sweet eni ng agent. such as sucrose or saccharin;

or a flavouring

agent such as peppermnt, nethyl salicylate, or orange flavouring. Wen the

dosage unit formis a capsule, it nay contain, in addition to materials of

t he above type, a liquid carrier such as a fatty oil. QO her dosage unit

forms may contain other various nmateri
the dosage unit, for exanple, as coati

-42-

Example 19

2,2-Dimethyl~3-[4-(2-methoxyphenyl)-1~piperazinyl]-propyl
2-benzyloxybenzoate dihydrochloride

A mixture of 2.73 g of 2-benzyloxybenzoic acid, 0.97 ml of
thionyl chloride and 0.10 ml of anhydrous DMF in 24 ml of
anhydrous dichloromethane was stirred at room temperature
for 2% hours under a nitrogen stream. After this period, the
reaction mixture was cooled to 0°C and a solution of 3.67 g
of Intermediate IV in 24 ml of anhydrous dichloromethane was
added dropwise in 5 minutes. Stirring was continued for 22
hours at room temperature. 40 ml of a 0.4M aqueous solution
of sodium carbonate was then added, followed by 20 ml of
dichloromethane. The organic layer was separated off, washed
with water, dried on sodium sulphate and evapdrated to
dryness in vacuo. The oily residue was purified by flash
chromatography on silica gel eluting with
dichloromethane:ethyl acetate graduated from 100:3 to
100:7.5. Evaporation in wvacuo of the collected fractions
yvielded 4.31 g of the base of the title compound. The base
was dissolved in isopropanol and excess 1isopropanolic
hydrogen chloride was added. Crystals were recovered by
suction filtration yielding 3.82 g of the title compound,
which melted at 188-190°C after recrystallization from
acetonitrile.

Example 20

N-{3-[4~(2-methoxyphenyl)-l-piperazinyl]-propyl}-
-2-phenylthio-benzamide dihydrochloride

0.34 ml of diethyl cyanophosphonate was added dropwise at
0-5°C to a stirred solution of 0.46 g of
2-phenylthio-benzoic acid . (prepared as described in J. Am.
Chen. Soc., 84, '1561, 1962) and 0.55 g 'bf
1-(3-aminopropyl)-4-(2-methoxyphenyl)-piperazine in 4 ml of
anhydrous  DMF. Immediately afterwards, 0.13 ml of

%%é}\Mﬂ ch nodi fy the physical form of

-,
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Thus, tablets or pills may be coated with sugar, shellac, or other enteric
coating agents. A syrup may contain, in addition to the active conpounds,
sucrose as a sweetening agent and certain preservatives, dyes, colourings
and flavours. Materials wused in preparing these various conpositions
should be pharmaceutically acceptable and non-toxic in the amounts
used. For the purpose of parenteral theté&peutic administration, the active
conpounds of the invention nay be incorporated into a solution or

suspensi on. tThetRY bhaRine s Maghsadded| dropwisen at rBgsSa L epPeERTYES-
conpound, baftery e winuwedshebvierifigd and dzrd 3660 of Hwareaghtroom

SUitabl & doCSHEEHRFREBe " Shen Be L u el e v o PP RERE Aien Bbah: PBns
accordi ng twater pmsscextraveedi withr ethydpaacetabet hThea qrgagriter hdyensage
uni t Contaiﬁésfﬁgghgd4wﬁghgqgf3}, dried over anhydrous sodium sulphate
and evaporated to dryness in vacuo. The crude product
thereby obtained was dissolved in ethanol and 5N ethanolic
hydrogen chloride was added. The title compound crystallized
upon addition of diethyl ether.
Yield: 0.61 g. M.p. 210-213°C,

Example 21

2-Benzyl-N-{3~-[4-(2-methoxyphenyl)-l1-piperazinyl]-propyl}-
-benzamide dihydrochloride 0.125-H30

The title compound was prepared by the method described in
Example 20 but using 2-benzylbenzoic acid instead of

2-phenylthio-benzoic acid. It was purified by
crystallization from ethanol:diethyl ether and melted at
184-188°C.
Example 22

N-{3-[4~(2-Methoxyphenyl)-1-piperazinyl]-propyl}-
-2-phenethyl-benzamide dihydrochloride

The title compound was prepared by the method described in
Example 20 but using 2-phenethyl-benzoic acid instead of
2-phenylthio-benzoic acid. It was purified by
crystallization from ethanol:diethyl ether and melted at
186~189°C.
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of active conpound. The solutions or suspensions may al so include the
foll ow ng conponents: a sterile diluent such as water for injection, saline
sol ution, fixed oils, pol yet hyl ene gl ycols, glycerine, propylene

gl ycol or other synthetic solvents; antibacterial agents such as benzyl

al cohol or nethyl parabens; antioxickuu£b§uch as ascorbic acid or sodium

bi sul phite; chel ating agent s such as

et hyl enedi aginatgkragcetic acid; buffers such as acetates; citrates or
phosphat es amo—agents for the adjustnent of tonicity such as sodi um
chloride or dextrose. The parenteral nultiple dose vials may be of glass or

pl astics rrabesbﬁlzylésigli-m-(pﬁat4-@@nn9a£bk%>§ﬁen§y) tabpepetabingdy-ni stration
e

by various routes_and cont aini co un according to the 1nvention are
al so mﬁthin'?ﬁ8p¥&gﬁge8FaFﬁ§eiﬁggﬁ?gg O t€age forns, additional

i ngredients and routes of admnistration contenplated herein include those
di scl osed '3 Hﬁx%9§%9%%’4.55 g of Intermediate XI, 2.1 g of anhydrous

potassium carbonate and 2.7 g of

1-(2-hydroxyphenyl)-piperazine was stirred at 185-190°C for
30 minutes. After cooling to room temperature, 100 ml of
chloroform and 60 ml of 1% agqueous sodium bicarbonate
solution were added to the mixture and vigorously stirred.
The organic layer was separated, washed with water, dried
over anhydrous sodium sulphate, and evaporated to dryness in
vacuo. The residue was purified by flash chromatography on
silica gel eluting with a chloroform:5N methanoclic ammonia
100:1 mixture; The so obtained base of the title compound
was dissolved in methanol, acidified by addition of 1
equivalent of SN ethanolic hydrogen chloride solution, and
evaporated to dryness in vacuo to give a glassy solid. This
was stirred with acetone, and then filtered off and

- crystallized from isopropanol to give 3.26 g of the title
compound. M.p. 197-199°C.

Example 24

2-Methoxy-N-{3~[4~(2-methoxyphenyl)-l-piperazinyl]-propyl}-
-3-propionylbenzamide hydrochloride 1.1-H30

2.0 ml of diethyl cyanophosphonate and 1.67 ml of
triethylamine were added at 0°C to a solution of 2.08 g of
2-methoxy-3-propionylbenzoic acid in 50 ml of anhydrous DMF.
2.99 g of 1-(3-aminopropyl)-4-(2-methoxyphenyl)-piperazine
was then added. The reaction mixture was stirred at 0°C for
30 minutes and at room temperature for 2 hours, poured into
water and extracted with ethyl acetate. The organic layer
was dried on sodium sulphate and evaporated to dryness “in
vacuo. The residue was purified by flash chromatography,

eluting with a dichloromethane:methanol 95:5 mixture, to
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and 5091182. -43- CLAI M5 1. A conmpound
of the general fornula I

-29-
give the base of the title compound. This was converted by
the wusual procedure into its hydrochloride which was

crystallized from ethyl acetate yielding 2.4 g of the title
compound. M.p. 133-134°C.

Example 25

3-Acetyl~-2-benzyloxy-N-{3-[4~(2-methoxyphenyl) -
~1-piperazinyl)]-propyl}-benzamide dihydrochloride

A solution of 4.35 g of Intermediate VI, 1.41 g of
N-hydroxysuccinimide and 2.54 g of N,N'-dicyclohexyl-
-carbodiimide in 40 ml of anhydrous DMF was stirred for 2
hours at room temperature. After resting overnight,
N,N'-dicyclohexylurea was filtered off by suction and 3.07 g
of 1-(3-aminopropyl) -4-(2-methoxyphenyl) -piperazine was
added to the filtrate. After 3 hours stirring at room
temperature, the reaction mixture was poured into water and
extracted with ethyl acetate. Following the usual work-up,
the product was purified by flash chromatography (eluent
ethyl acetate:methanol 95:5) yielding the base of the title
compound. This was dissolved in dichloromethane and 2 molar
equivalents of 0.92N ethanolic hydrogen chloride were added.
Evaporation to dryness in vacuo and crystallization. from
acetonitrile gave 4.2 g of the title compound. M.p.
163-164°C.

Example 26

2-Benzyloxy=-N-{3-[4-(2-methoxyphenyl)~l1-piperazinyl]-
-propyl}-3-propionylbenzamide dihydrochloride

The title compound was obtained according to the procedure
described in Example 25 but starting from 2.84 g of
Intermediate II instead of Intermediate VI. 4.23 g were
obtained, melting at 170-174°C (isopropanol).
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[err] wherein Y represents a valence bond or one of the follow ng

groups, each of which is depicted with its left hand end being the end
whi ch attaches to the phenyl group and its right hand end being the end
whi ch attaches to the group W [err]
~30-
Example 27

N-{3—[4-(2—Methoxyphenyl)—1-piperazinyl]—propyl}-z-'
—(4-nitrobenzyloxy)-3-propiony1benzamide dihydrochloride
hydrate '

A solution of 1.43 g of Intermediate VII, 1.19 g of
1-(3-aminopropyl)-4-(2-methoxyphenyl)-piperazine, 0.8 g of
diethyl cyanophosphonate and 0.67 ml of triethylamine in 21
ml of DMF was stirred at 0°C for 30 minutes and at room
temperature for 2 hours, poured into water and extracted
with ethyl acetate. After the usual work-up, the crude was
purified by flash chromafography, eluting with ethyl
acetate:methanol 95:5. This gave 2.15 g of the base of the
title compound, which was converted into its hydrochloride
and crystallized from acetonitrile. M.p. 164~170°C.

Example 28

N-{3-[4-(2-Methoxyphenyl)~-1-piperazinyl]-propyl}-
. —2-(4-nitrobenzyloxy)-benzamide

A mixture of 3.69 g of 3-[4-(2-methoxyphenyl) -
-l-piperazinyl]-propyl 2~-hydroxybenzamide (pfepared as
described in EP 104614), 2.1 g of 4-nitrobenzyl chloride and
1.39 g of potassium carbonate in 50 ml of acetone was
stirred at reflux for 3 hours. After cooling to room
temperature, the reaction mixture was diluted with water.
The solid which precipitated was collected by suction and
purified by flash chromatography, eluting with ethyl
acetate:methanol (graduated from 100:2.5 to 100:5). The
title compound thus obtained was recrystallized from
ethanol, yielding 3.19 g, melting at 123-125°C.
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wherein m Is 1 or 2, n is Oto 2, and [err] represents
a hydrogen atom an al kyl group havi ng up to 4 carbon atons, a

car banoyl group, or an al kanoyl or al kyl carbanmoyl group each
havi ng from 2 to 5 carbon atons; W represents a linear or
branched al kyl ene group havi ng fron&é to 6 carbon atons; A represents
an al koxy, al kyl or hydroxy group; A presents one or nore hydrogen or
hal ogen at opg, 29alkoxy, al kyl or hydroxy groups; R represents a
group of the—?%hmﬁﬂri rr] wherein X represents a val ence bond or
one of the follow ng groups, each of which is depicted with its

| ef t

2-NanBeandyPend v BRyFLH-YBL¢h-2bLREBRSXYBHERG L) -1~
-piperazinyl]-propyl}-3~-propionylbenzamide dihydrochloride

The title compound was prepared according to Example 27 but
starting from 3.03 g of Intermediate IX instead of

Intermediate VII. Yield 3 g; m.p. 189-194°C (ethanol).

Example 30

2-(4-Benzoylbenzyloxy)-N-{3-[4-(2-methoxyphenyl) -
-l-piperazinyl]-propyl}-benzamide hydrochloride hydrate

The title compound was prepared according to the procedure
of Example 28, but using 73% 4-benzoylbenzyl bromide
(prepared as reported in Intermediate VIII) instead of
4-nitrobenzyl chloride and DMF as a solvent, stirring at
room temperature. The crude was purified by flash
chromatography eluting with an ethyl acetate:methanocl
mixture graduated from 85:5 to 90:20, yielding the base of
the title compound. This was dissolved in isopropanol and
converted to its hydrochloride by adding 5.8N isopropanolic
hydrogen chloride. The solid was filtered and recrystallized
from aqueous 0.1N hydrochioric acid. M.p. 165-169°C.

Example 31

N—{3-[4-(Z-Methoxyphenyl)—l-piperaZinyl]—propyl}-

~2-~phenylethoxy-benzamide dihydrochloride

A mnmixture of 3.7 g of N-{3-[4~-(2-methoxyphenyl)-
-l-piperazinyl]-propyl}-2-hydroxy-benzamide, 4.14 g of
anhydrous potassium carbonate, 4.8 ml of phenethyl bromide,
0.05 g of potassium iodide and 30 ml of anhydrous DMF was
stirred at room temperature for 8 hours. After cooling to

" room temperature, the mixture was evaporated to dryness in

vacuo, diluted with water and extracted with chloroform. The
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phenyl group and its right hand end being the end whi ch attaches to

the group [err] -O, [err]- and [err] wherein n and R2 are
as above defi ned,; ' -44- p is 0to
10, and Z represents a hydrogen atom a cycloal kyl group

=32~

organic layer was washed with water, dried over anhydrous
sodium sulphate, and evaporated to dryness in wvacuo. The
residue was purified by flash chromatography on silica gel,
eluting with chloroform:5N methanolic ammonia 100:1. The
crude base was dissolved in ethanol and acidified with 5N
ethanolic hydrogen chloride. Addition of diethyl ether gave
a solid which was recrystallized from acetonitrile, yielding
1.12 g of the title compound, m.p. 165-166°C.

Exanple 32

2-Benzyloxy-N-{3~[4-(2-methoxyphenyl)-1-piperazinyl]-
-propyl}-phenylacetamide

The title compound was prepared according to the procedure
described in Example 27 but starting from 2.08 g of
2-benzyloxy-phenylacetic acid (prepared as described in J.
Am. Chem. Soc., 64, 3051, 1942) instead of Intermediate VII.
It was crystallized frgﬁ diisopropylhéther. Yield 3.4 g;
m.p. 98-104°C. :

Example 33

2—Benzyloxy-N—{3—[4-(2-methoxyphenyl)—1-piperazihyl]—
-propyl}-N-methyl-benzamide dihydrochloride

0.64 ml of thionyl chloride was added to a solution of 1.82
g of 2-benzyloxybenzoic acid in 10 ml of dichloromethane and
0.064 ml of anhydrous DMF. After 1% hours stirring at room
temperature, the reaction mixture was cooled to 0°C and 2.4
g of 1-(2-methoxyphenyl)-4-(3-methylamino-propyl)-piperazine
in 16 ml of dichloromethane was added. After 5 hours
stirring at room temperature, the reaction mixture was
diluted with 4% sodium carbonate. The organic layer was
separated off, dried on sodium sulphate and evaporated to
dryness 1in vacuo. The crude was purified by flash
chromatography (eluent chloroform:methanol 100:4) giving the

base of the title compound. This was dissolved in.
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having from4 to 8 carbon atons, a 1-naphthyl group, a 2-naphthyl

group, a diphenyl net hyl group or one of the groups having the
foll owi ng formul ae [err] wherein R3 represents one or nore
hydr ogen or hal ogen atons or cyano, hydroxy, al koxy, alkyl,
trifluoronethyl, alkanoyl, [err]- hydroxyglkyl nitro, am no,

al kyl am no, di al kyl am no, " al kanoyl am no; al kyl sul phonyl am no,

phenyl, Pheqges 8baENZOK. o ssoprcBhBiite, hShbacn! BRISHTAL AR huALATEN

or halogen aho rone
a- hydr oxyal ke, precmmed pﬁmhxﬂ(ywos lceddepitegr dup; suctlon flltratlon

and recrystallized from acetonitrile yielding 1.5 g of the
title compound melting at 184-187°cC.

Example 34

N-{3~-{4-(2-Methoxyphenyl)-1-piperazinyl]-propyl}-
-2-(3-phenylpropoxy)-benzamide '

The title compound was prepared by the method described in
Example 31 but wusing 3-phenylpropyl bromide instead of
phenethyl bromide. The crude product was purified by
crystallization from isopropanol; m.p. 86-88°C.

Example 35

0-Ethyl-N-{3-[4-(2-methoxyphenyl)-1-piperazinyl]-propyl}-
-phenylphosphonamide

A solution of 2.04 g of O-ethyl phenylphosphonyl chloride
(prepared as described in Phosphorus and Sulphur, 29, 169,
1987) in 70 ml of anhydrous diethyl ether was added dropwise
at 5-15°C to a stirred solution of 4.98 g of
1-(3-aminopropyl) -4-(2-methoxyphenyl)-piperazine in 50 ml of
anhydrous dichloromethane. After stirring at room
temperature for 2% hours, the precipitate was filtered and
extracted with 70 ml of a 4:3 mixture of diethyl
ether:dichloroﬁethane, which then was evaporated to dryness
in vacuo. The residue was purified:by flash chromatography
on silica gel eluting with dichloromethane: 5N methanolic
ammonia (100:3) to give 3.67 g of the title compound as a-
thick oil.
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with the provisos that: when Y represents a val ence bond or one of the

gr oups [err] or [err] Z does not represent a hydrogen atom
unless p is greater than 3; and when Y represents one of the groups
-N(R2)CO-, -CO, [err] or [err] the group R not being a hydr ogen
atom is in the ortho position relativesf0 the noi ety Y and either (i)
the group Rl, not being a hydrogen atom is in the ortho position
relative tonmpes ctgh&ugtRng fakaiz), énéggs(gyt represent a hydrogen atom
unless pis grea e han

(m, 2H, CHs in positions 2 and 6 of P-phenyl

ring)

7.30-7.55 (m, 3H, CHs in positions 3, 4 and 5 of P-phenyl
ring)

6.75-7.05 (m, 4H, CHs of methoxyphenyl ring)

3.90-4.25 (m, 3H, OCH,CH3 and NH)

3.85 (s, 3H, OCH3)

2.85-3.15 (m, 6H, CHzs in positions 3 and 5 of piperazine
and PNHCH,CH5CHy) ,

2.50-2.68 (m, 4H, CHys in positions 2 and 6 of piperazine)

2.47 (t, 2H, PNHCH;CH3CH,)
1.55-1.75 (m, 2H, PNHCH;CH,CH3)
1.33 (t, 3H, OCH,CH3)
Example 36

N—{3-[4-(2-Methoxypheny1)-l—piperazinyl]—propyl}—z-phenoxy-
~benzamide hydrochloride . 0.25 Hy0

The title compound was prepared by the method described in
Example 20 but using 2-phenoxybenzoic acid instead of
2-phenylthiobenzoic acid. The title compound melted at
176-182°C after crystallization from a 1:4 mixture of
ethanol:diethyl ether.

Example 37

N-{3-[4—(2-Methoxypheny1)-1;pipefaziny1]—propyi}—zlphenyl-
~benzamide 1.85-HC1l 0.25-Hy0

The title compound was prepared by'the method described in
Example 20 but wusing 2-phenylbenzoic acid instead of
2-phenylthiobenzoic acid. The ¢title compound melted at
192-195°C after crystallization from ethanol and resulted as
a 1:0.425 mixture of monohydrochloride and dihydrochloride.
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or a prodrug, enantioner, diastereoisoner, crystalline form solvate,
N-oxi de or pharnaceutically acceptable salt of such a conpound.
-45- 2. A. conpound according to claiml in which Y represents a

-35-

Elemental Analysis for Cp7H31N302 1.85-HC1 0.25-H30
Calc.: C, 64.66; H, 6.70; N, 8.38; Cl, 13.01; HyO, 0.90.
Found: C, 64.49; H, 6.63; N, 8.20; Cl, 12.81; Hp0, 0.74.

PHARMACOLOGICAL DATA

The receptor binding studies, as well as the experimental
data on dogs reported below establish the compounds of the
‘invention as aj-blockers, i.e., to be within a class of
substances widely used as agents that can be used fo the
relief of symptoms associated with obstructive disorders of
the lower urinary tract, including (but not 1limited to)
benign prostatic hypertrophy (BPH), and as
antihypertensives. See, e.g., W. H. Frishman et al., Medical
Clinics of N. America, 72, 427, 1988 and references cited
therein.

Methodology

Male Sprague Dawley rats [Crl: CD' BR] of 200-300 g b.w.,
female Albino Swiss mice [Crl: CD-1 (ICR) BR] 20-30 g b.w.,
and male Beagle dogs (10-12 kg b.w.) were obtained from
Charles River, Italy and Nossan (Correzzana, Milan, Italy),
respectively. Animals were housed with free access to food
and water and maintained on forced light-dark cycle at
22-24°C until the day of experiments.

Acute toxicity

The acute toxicity of the compounds of the invention was
evaluated in female Albino Swiss mice after intraperitoneal
and oral administration. Four logarithmic scaled doses of
the compounds were dissolved or suspended in 0.5% Methocel
and each dose was administered in a volume of 10 ml/kg to
groups of 4 mice. Mortality was recorded 7 days after the
administration. _

Data analysis : the LDsg values and their fiducial limits

were calculated according to the method of Weil (Biometrics,
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group -COO or -CONH, depicted as stated in claim 1. 3. A conpound
according to claiml1l or claim2 in which Wrepresents a trinethyl ene group.
4. A conpound according to any preceding claimin which A represents a
met hoxy group and A" represents a hydrogen atom 5. Any one of the
fol |l ow ng conpounds: 3-[4-(2-nethoxyphe ﬁl)-l-piperazinyI]-propyI

2- benzyl oxy- -benzoate, 3-[4-(2-nethox§8 enyl ) - 1- pi perazi nyl ] - pr opyl

2- met hoxy- }ﬁ-ghgﬂiq@gzgqnzoate,

Receptor Binding Studies

The affinity of the compounds of the invention for the
a1p-adrenoceptor was investigated by utilizing [3H]prazosin
as radioligand and rat hippocampal membranes, after
irreversible inactivation of ajp-adrenoceptors with
chloroethylclonidine, as source of the aja-adrenoceptors (C.
Han et al., Mol. Pharmacol., 32, 505, 1987).

Male rats were killed and their hippocampus was dissected,
immediately frozen on dry ice and then stored at -70°C until
use. '

These tissues were homogenized (2 x 20 sec) in 50 vols of 50
mM Tris~HCl buffer, pH 7.4. The homogenates were centrifuged
at 49000 x g for 10 min and the pellets were resuspended in
50 vols of the ice~cold buffer, incubated for 30 min at 37°C
in the presence of 10 ugM chloroethylclonidine (CEC) and
recentrifuged at 49000 x g. for 10 min..The pellets were
washed once more in the ice-cold buffer without CEC. The
final pellets were suspended in 80-120 vols of 50 mM
Tris-HC1l buffer, pH 7.4, containing 10 gM pargyline and 0.1%
ascorbic acid. o

The homogenates were incubated for 30 min at 25°C with
0.25-0.35 nM [3H]prazosin in the absence or presence of the
displacing compound to be tested, concentfation'ranging from
10-4 to 5x10°12 M, in a final volume of 2 ml. Non-specific
binding was defined by 10 uM phentolamlne.’_

The incubations were terminated by vacuum flltratlon over
0.2% polyethyleneimine pretreated Whatman GF/B fiber filters
using Brandel cell harvester. The filters were then washed
with 3x3 ml of ice-cold buffer and radioactivity retained on
the filters was counted in 10 ml of Filter Count (Packard)
in a 1liquid scintillation spedtrqmeter with a counting
efficacy of 40%. The ability of the tested compounds to
displace the specific [3H]prazoéin. binding was estimated
from the ICsg value, which is the molar concentration of
unlabelled compound necessary to displace 50% of the
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3-[4- (2- net hoxyphenyl ) - 1- pi perazi nyl ] - propyl 2-benzyl oxy-

- 3- propi onyl benzoate, 2-benzyl oxy-N-{3-[4-(2-nmethoxyphenyl)-1-pi perazinyl]-
- propyl } - benzan de,

2- hydr oxy- N-{ 3-[ 4- ( 2- net hoxyphenyl ) - 1- plpera2|nyl] propyl }-

- 3- propi onyl benzam de, 3-[4-(2-nmet hoxypseayl)-1-pi perazinyl)-propyl

2- chl or obenzyl oxy) - benzoat e,

4- (2- et Isp)egﬂfé.lmyl bifdphger MHeylifsgr opylues were estimated by the
3-chl or obe ate,. . . . :

4- ( 2- net oxy ?ﬁﬂé%bgﬁgﬁﬁ%ﬁ]gﬁﬁ%ﬁ%ﬂ Allfit (A. De Lean et al.,
4-ch|oro@anzﬁhoi?WSUQﬂzoagéé, E97, 1978).

4- ( 2- met hoxyphenyl ) - 1- pi per azi nyl | - pr opyl

2- nethox%ggnzyloxy) benzoat e,

4- (2- et AGtSH O -re@hxa@a;pnmragﬁggn§Land Blood Pressure in Dogs

3-
4-

nethoxybenzyloxy) benzoate

(2- met ti'?ley pehzgpr:]gll::?.men'l? : p%a%él 0 J.Jf-or%rxn%%ylaécording to the method of
Imagawa et al. (J. Pharmacol. Methods, 22, 103, 1989), with
substantial modifications, as follows: adult male beagle

2-(
3-
2- (
3-
2-(
3-1
2- (
3-
2-(
3-1

dogs, weighing 8-10 Xg, were anaesthetized with
pentobarbital sodium (30 mg/Kg i.v. and 2 mg/Kg/h i.v.),
intubated for artificial breathing getting air from room. In
order to monitor systemic blood pressure (BP), a PE catheter
was introduced into the aortic arch through the right common
carotid artery.
A collateral of the left femoral vein was cannulated for
infusion of anaesthetic, and the right femoral vein was
cannulated for administration of drugs. For intrarterial
(i.a.) injection of noradrenaline (NA), a PE catheter was
introduced into the lower portion of the abdominal aorta via
the right external iliac artery. Through such a procedure,
NA was selectively distributed to the lower urinary tract.
Via a midline laparotomy, the urinary bladder and proximal
urethra were exposed. In order to prevent the filling of the
bladder, the two ureters were cannulated and the urine led
outside. In order to record the prostatic urethral pressure,
a Mikro-tip catheter (6 F) was introduced into the bladder
via the external urethral meatus, and withdrawn until the
pressure transducer was positioned in the prostatic urethra.
A ligature was secured between the neck of the bladder and
urethra to isolate the response of the latter and avoid any
interaction with the bladder. Another ligature was put
around the Mikro-tip catheter at the external urethral
meatus, to secure the catheter itself. After a stabilizing
period following surgi¢al procedure (30 min), in which
arterial and prostatic urethral pressure were continuously
monitored as basal values, i.a. édministration of NA was
made at intervals of 10 minutes. The dose of NA chosen was
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- met hoxybenzyl oxy) - benzoat e,

- (2- met hoxyphenyl ) - 1- pi per azi nyl ] - pr opyl

, 3- di met hoxybenzyl oxy) - benzoat e,

- (2- met hoxyphenyl ) - 1- pi per azi nyl ] - propyl

, 4- di met hoxybenzyl oxy) - benzoat e, -38-

- (2- met hoxyphenyl ) - 1- pi per azi nyl ] - propyl
such to produce an increase of at least 100% in urethral
pressure. The test compounds were administered i.v. in a
cumulative manner with intervals of 15-20 min between
administrations. 1I.a. injections of NA were repeated
approximately 5 minutes after every dosing of test compound.
Dose response curves were constructed computing  the
percentage inhibition to the increase in urethral pressure
(NA induced), and the percentage drop in blood pressure
produced by the test compound. EDy5 for diastolic blood
pressure (dose inducing a 25% _décrease) and IDgg (dose
inducing a 50% inhibition of NA-induced increase in urethral
pressure) were computed by means of linear regression
analysis. ' |

Results

Compounds as prepared in the Examples were tested according
to the methods reported above, and the results are given in
the Tables below, together with comparative results for the
reference standards used. Compounds having receptor affinity
(ICgg9 values) lower than about 500 nM are generally
considered to have good affinity.ICOmpounds with ICgg values
less than 100 nM are generally preferred.
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2-(3,4,5-trinmethoxybenzyl oxy) - benzoat e,
3-(4-(2-met hoxyphenyl ) - 1- pi perazi nyl ] - propyl 2-octyl oxybenzoat e,
3-[4-(2-nmet hoxyphenyl ) - 1- pi perazi nyl ] - propyl 2-butoxybenzoate,
3- (4- (2- et hoxyphenyl ) - 1- pi perazi nyl ] - propyl 2- cycl ohexyl met hoxybenzoat e,
3-[4- (2- net hoxyphenyl ) - 1- pi perazi nyl ] - prgﬁ
2- (2- napht hyl net hoxy) - benzoate, 2, 2- di met yl - 3-[ 4- (2- met hoxyphenyl)
- 1- pi perazi nyl ] -propyl 2- benzyloxybenz _ _
N- { 3- [ 4- ( 2- net hoxyphenyl ) - 1- plpera2|ny&§§§30%yl}- - 2- phenyl t hi o- benzani de,
2-benzyl - N-{ 3- [ 4- ( 2- met REEigtidyy for] thiepenazadyiehopembpr} andenzani de,
N-{3-[4-(2- nethoxyphenyl)-l-pipegg&k@ykbkghggylhathz-phenethyl-benzan1de,
Compound | aja—-Adrenoceptor | Acute Toxicity
in Mice
Example Binding LDso (mg/kg)
No. ICgg (nM) i.p. p.o.
1 7 : 315 1915
2 8 250 1571
3 13 220 1426
4 8 59 539
5 135 80 383
6 13 >500 2000
7 8 ' >500 >2000
8 20 >500 >2000
9 11 >500 >2000
10 23.5 >500 >2000
11 12 >500 >2000
12 22 500 >2000
13 : >500
14 >500 >2000
15 >500 >2000
am C e e 16 ) . 366 >2000
' 17 >500 >2000
18 >500 >2000
19 500
20 : 71
21 ' 72
22 74
23 5 85
24 91
Prazosin 1.4 © 1852
Urapidil 435 ' 429 726
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2- benzyl oxy- N-{3-[ 4- (2- hydr oxyphenyl ) - 1- pi perazi nyl ] - -propyl }-benzam de,
2- met hoxy- N-{ 3-[ 4- ( 2- met hoxyphenyl ) - 1- pi per azi nyl ] - propyl } -

- 3- propi onyl benzam de, 3-acetyl -2-benzyl oxy-N-{3-[4-(2-met hoxyphenyl) -

- 1- pi perazi nyl ] - propyl }- benzam de,

2- benzyl oxy- N-{3-[ 4- ( 2- net hoxyphenyl ) - 1- gbpera2|nyl]

- propyl } - 3- propi onyl benzam de, N-{3- [4-? et hoxyphenyl ) - 1- pi per azi nyl)

-propyl }- -2-(4-nitrobenzyl oxy)-3-pro zam de,

N-{3-[ 4- (2- met hoxyphenyl ) - 1- pi perazin | }-

-2-(4-ni trobenBffexys- onnUnetheval Contractility and Blood Pressure in
2- (4-benzoyl benzyl oxy)-N-{3-[ 4-(2-net ho nyl)-1-

- pi perazi nyl ] -propyl } - 3-propi onyl benzam
2- (4- benzoyl benzyl oxy) - N-{3-[ 4- ( 2- nethoxyphenyl)
nzand-de

-1-pi perazin
N-{3-[4- (2- net hoxpdend! ) - L- pi peraghpy! | - propyl pE- DBP/Urethra
Example No. EDsp (ug/kg) EDy5 (ng/kg) ratio
1 52 349 ’ 6.7
4 23 377 16.4
Prazosin 3.6 6.6 1.8%
Urapidil- 60.0 155.0 2.6%
Urethra: active dose in inhibiting by 50% the
noradrenaline induced contraction of
urethra
DBP: active dose in lowering diastolic blood

pressure by 25%
DBP/urethra: ratio between the active doses
' ~ (selectivity index)
*) non-selective: substantial effect on both urethra and DBP

Effective Amounts

The following represent guidelines to effective oral,
parenteral or intravenous dose ranges expressed in mg/kg of
body weight per day for the following uses:

In obstructive disorders of the lower urinary tract:

General 0.02 - 40

Preferred 0.1 - 2

Most Preferred . 0.6  (oral dose)

Most preferred _ 0.006 - 0.06 (intravenous dose)-
As antihypertensives:

General 0.02 - 40

Preferred . 0.2 - 10

Most Preferred _ 2 (oral dose)

Most Preferred © 0.02 - 0.2 (intravenous dose)

Selective use dosages, i.e. dosages that are active in the
lower urinary tract without a substantial effect on the
This is the replacement sheet



- phenyl et hoxy- benzam de, _

2- benzyl oxy- N-{3-[ 4- (2- net hoxyphenyl ) - 1- pi perazi nyl) -
- propyl } - phenyl acet am de,

2- benzyl oxy- N-{3-[ 4- ( 2- net hoxyphenyl ) - 1- plpera2|nyl]
-propyl } - N-net hyl - benzam de,

N-{3-[ 4- (2- met hoxyphenyl ) - 1- plpera2|nyl]:bropyl}-

blood pressure depend on the particular compound employed
but, generally, up to four times the EDsg of a selective
compound can be administered without substantial effect on
blood pressure. Further refinements and optimization of
dosages are possible using no more than routine experiments.
The active compounds of the invention may be orally
administered, for example, with an inert diluent or with an
edible carrier, or they may be enclosed in gelatin capsules,
or they may be compressed into tablets. For the purpose of
oral therapeutic administration, the active compounds of the
invention may be incorporated with excipients and used in
the form of tablets, troches, capsules; elixirs,
suspensions, syrups, wafers, chewing gum and the like. These
preparations should contain at least 0.5% of active
compounds, but the amount of active ingredient may be varied
depending upon the particular form and may conveniently be
from about 5% to about 70% of thé weight‘of the unit. The
amount of active compound in such compositions is such that
a suitable dosage will 'be _obtained although the desired
dosage can be obtained by administering a plurality of
dosage forms. Preferred compositions and preparations
according to the invention are prepared so that an oral
dosage unit form contains from 2 to 600 mg of active
compound. '

The tablets, pills, capsules, troches and the like mnay
optionally contain any of thep'following ingredients: a
binder such as micro-crystalline_céllulose, gum tragacanth
or gelatin; an excipient such as  starch or lactose; a
disintegrating agent such as alginic acid, Primogel,
cornstarch and the 1like; a lubricant such as magnesium
stearate or Sterotex; a glidant such as colloidal silicon
dioxide; a sweetening agent suCh_as sucrose or saccharin; or
a flavouring agent such as peppermint, methyl salicylate, or
orange flavouring. When the dosage unit form is a capsule,
it may contain, in addition to méterials of the above type,
a liquid carrier such as a fatty oil. Other dosage unit
forms may contain other various materials which modify the

physical form of the dosage unit, for example, as coatings.
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- 2- (3- phenyl propoxy) - benzam de,

O et hyl - N-{3-[ 4- (2- net hoxyphenyl ) - 1- pi per azi nyl | - propyl }-

- phenyl phosphonani de, :

N-{3-[ 4- (2- met hoxyphenyl ) - 1- pi per azi nyl ] - propyl } - 2- phenoxy- -benzam de, and
N—{3-[4-(2-nethoxypheny|)-l-piperazinyL%égropyl}-Z-phenyl- -benzam de; or a
phar maceutical ly acceptabl e salt thereof: 6. A pharmaceuti cal

b odrug,  endiitmyab s br. FTIR WAy B ledatdd QiR dloRi dtbiTa o'

phar maceut i cdiier acsdierdls e coaltiingf saentsa. colposiylp i maninicQnirasimwi t Hm

pharmaceut i caid i Bafepbakhe dIa CbmSEMAAS! - sucrose as a sweetening

: '~ agent and certain preservatives, dyes, colourings and

flavours. Materials wused in preparing these various
compositions should be pharmacéutically acceptable and
non-toxic in the amounts used.
For the purpose of parenteral therapeutic administration,
the active compounds of the invention may be incorporated
into a solution or suspension. These preparations should
contain at least 0.2% of active compound, but may be varied
between 0.5 and about 30% of the weight thereof. The amount
of active compound in such compositions is such that a
suitable dosage will be obtained. Preferred compositions and
preparations according to the present invention are prepared
so that a parenteral dosage unit contains from 0.4 to 200 mg
of active compound.
The solutions or suspensions may also include the following
components: a sterile diluent such as water for injection,
saline: solution, fixed oils, polyethylene glycols,
glycerine, propylene glycol or other synthetic solvents;
antibacterial agents such as benzyl alcohol or methyl
parabens; antioxidants such as ascorbic acid or sodium
bisulphite; chelating agents such as
ethylenediaminetetraacetic acid; buffers such as acetates;
citrates or phosphates and agents for the adjustment of
tonicity such as sodium chloride or dextrose. The parenteral
multiple dose vials may be of glass'or plastics material.
Additional compositions suitable * for administration by
various routes and containing compounds according to the
invention are also within the scope of the invention. Dosage
forms, additional ingredients and routes of administration
contemplated herein include those disclosed in US 4089969
and 5091182.
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N

CLAIMS -

1. A compound of the general formula I:

) . | .... A
EE ; :}-Y-W-N N"<: ; :2
Ry _ \L__J/ ' Al

Y represents a valence bond or one of the following

wherein

groups, each of which is depicted with its left hand
end being the énd which attaches to the phenyl group
and its right hand end being the end which attaches to
the group W:

-S(0)p=, =N(Rg)=-, =N(Ry)CO-, =-PO(OCyHg5)NH-, -CO-,
-SO5N(Ry) =, =(CHy)pCO0- and -(CHy)CON(R5)-,

wherein

m . is 1 or 2,

n is 0 to 2, and

Ry represents a hydrogen atom, an alkyl group having

up to 4 carbon atoms, -a carbamoyl group, or an
alkanoyl or alkylcarbamdyl group each having from
2 to 5 carbon atoms; )

W represents a linear or branched alkylene group having
from 2 to 6 carbon atoms; _

A represents an alkoxy, alkyl'or hydroxy group;

Al represents one or more hydrogen or halogen atoms or

alkoxy, alkyl or hydroxy groups;

R represents a group of the formula —X-(CHz)p-Z,

wherein '

X represents a valence bond 6r one of the following
groups, each of which is depicted with its left
hand end being the end. which attaches to the
phenyl group and its right hand end being the end
which attaches to the group - (CHp) p-2: |
-0-, -S(0)p-, —-CO-, =N(R3)CO- and -N(Ry)SO03-;
wherein n and Ry are as above defined;
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P is 0 to 10, aﬁa

Z . represents a hydrogen at'om, a cycloalkyl group
having from 4 to 8 carbon atoms, a 1-naphthyl

group, a 2-naphthyl group, a diphenylmethyl group
or one of the groups having the following formulae

R3 R3

& B enee

wherein R3 represents one or more hydrogen or
halogen atoms or cyano, hydroxy, alkoxy, alkyl,
trifluoromethyl, alkanoyl, oa-hydroxyalkyl, nitro,
amino, alkylamino, dialkylamino, alkanoylamino,
alkylsulphonylamino, phenyl, phenoxy or benzoyl
groups; '
Ry represents a hydrogen or halogen atom or a cyano,
hydroxy, trifluoromethyl, alkanoyl, o-hydroxyalkyl,
phenyl, phenoxy or benzoyl group;

" with the provisos that:

when Y represents a valence bond or one of the groups
-S(0) - -N(Ry) -, -SOoN(Ry) -, ~-CHyCON(Rz) -  or
-CH;CH2CON(Ry) -, Z .does not represent a hydrogen atom
unless p is greater than 3; and '

when Y represents one of the'.groups -N(Ry)CO-, -CO-,
- (CH3) nCOO- or -CON(R3)-, the group R, not being a
‘hydrogen atom, is in the orthé'position relative to the
moiety Y and either (i) the éroub 'Rl,:"hot being a
hydrogen atom, is in the ortho position relative to the
group R or (ii) Z does not represent a hydrogen atom
unless p is greater than 3 '

or a prodrug, enantiomer, diastereoisomer, crystalline form,
solvate, N-oxide or pharmaceutically acceptable salt of such

a compound.
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2. A compound according to claim 1_iﬁ which Y represents a

-45-

group -COO- or -CONH-, depicted as stated in claim 1.

3. A compound according to claim 1 or claim 2 in which W
represents a trimethylene group.

4. A compound according to any'preceding claim in which A
represents a methoxy group and A' represents a hydrogen
atom.

5. Any one of the following compounds:
3-[4~(2-methoxyphenyl)-1-piperazinyl]-propyl 2-benzyloxy-
~-benzoate,

3-[4-(2-methoxyphenyl) - 1—p1pera21ny1]-propy1 2-methoxy-
-3-propionylbenzoate,
3-[4-(2-methoxyphenyl)-l-piperazinyl]-propyl 2-benzyloxy-
-3-propionylbenzoate,

2-benzyloxy-N-{3-[4- (2-methoxyphenyl) l-piperazinyl]-
—propyl} ~benzamide,

2-hydroxy~N~{3-[4- (2~methoxyphenyl) 1—p1pera21nyl]-propyl}—
-3-propionylbenzamide,
3-[4-(2-methoxyphenyl)-1-piperazinyl]-propyl
2-(2-chlorobenzyloxy)-benzoate,
3-[4~(2-methoxyphenyl)-1~-piperazinyl]}-propyl
2—-(3-chlorobenzyloxy)-benzoate, _
3-[4-(2-methoxyphenyl)-1~-piperazinyl]-propyl
2-(4-chlorobenzyloxy)-benzoate,

3-[{4-(2-methoxyphenyl) - 1—p1pera21nyl]—propy1
2= (2-methoxybenzyloxy) ~benzoate,
3-[4-(2-methoxyphenyl)-1-piperazinyl]-propyl
2-(3-methoxybenzyloxy)-benzoate, o
3-[4-(2—methoxypheny1)—1-piperazinyl]-propy1
2-(4-methoxybenzyloxy)-benzoate,
3-[4-(2~methoxyphenyl)~l-piperazinyl]-propyl
2-(2,3~dimethoxybenzyloxy)-benzoate,
3—[4-(2-methoxyphenyl)—1¥piperaziny1]-propy1
2—(3,4—dimethoxybenzyloxy)-benzoate, 
3-[4~-(2-methoxyphenyl)-1-piperazinyl]-propyl

This is the replacement sheet

04 AUG 1937

Date:



I

2-(3,4,5-trimethdxybenzyloxy)-benZoate;

—46-

3-[{4~(2-methoxyphenyl)-l1-piperazinyl]-propyl
2-octyloxybenzoate, '
3-[4~(2-methoxyphenyl) - 1-p1pera21nyl]-propyl
2-butoxybenzoate,
3-[4-(2—methoxyphenyl)-1-piperazinyl]-propyl
2-cyclohexylmethoxybenzoate, '
3-[4-(2-methoxyphenyl) - 1—p1peraz1ny1]—propyl
2- (z—naphthylmethoxy)—benzoate,
2,2-dimethyl-3-[4-(2-methoxyphenyl)-l~piperazinyl]-propyl
2-benzyloxybenzoate,
N-{3-[4-(2-methoxyphenyl) - 1-p1pera21ny1]-propy1}-
~-2=-phenylthio-benzamide,
2—benzyl—N—{3-[4-(z—methoxyphenyl)—1-piperaziny1]-propyl}—
-benzamide,
N-{3-[4-(2-methoxyphenyl) - 1-p1pera21ny1]-propyl}-
~-2-phenethyl-benzamide,
2-benzyloxy~N-{3~[4~(2-hydroxyphenyl)-1~piperazinyl]-
~propyl}~-benzamide,
2-methoxy-N-{3-[4- (2—methoxypheny1) -l~piperazinyl]-propyl}-~
-3-propionylbenzanide,
3-acetyl-2-benzyloxy-N-{3-[4-(2-methoxyphenyl) -
-l—piperazinyl]-propyl}-benzamidé,
2-benzyloxy-N-{3-[4~-(2-methoxyphenyl)~l-piperazinyl]-
-propyl}-3-propionylbenzamide, |
N—{B—[4—(2-methoxypheny1)-1-piperazinyi]—propyl}-
-2—(4-nitrobenzyloxy)—3-propionyibenzamide,
N-{3-[4-(2-methoxyphenyl)-l-piperazinyl]-propyl}-
-2~ (4-nitrobenzyloxy)-benzanmide, _
2-(4—benzoylbenzyloxy)-N—{3-[4—(2-methoxypheny1)—1-
~piperazinyl]-propyl}-3-propionylbenzamide,
2-(4-benzoylbenzyloxy)~-N-{3-[4~(2-methoxyphenyl) -
-1-piperazinyl]-propyl}-benzamide,
N-{3-[4- (z—methoxyphenyl)-1—p1pera21nyl]-propy1} -2~
-phenylethoxy-benzamide, '
2-benzyloxy-N~-{3-[4~- (2-methoxyphenyl) 1-p1pera21nyl]-
-propyl}-phenylacetamlde, '
2-benzyloxy—-N-{3~-[4- (z-methoxyphenyl) ~1l-piperazinyl]-
: This is the replacement shest
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-propyl}-N-methyl-benzamide, _ -
N-{3~-[4-(2-methoxyphenyl)-1-~-piperazinyl]-propyl}-
-2~ (3-phenylpropoxy) -benzamide,
0-ethyl—N-{3—[4-(z—methoxyphenyl)élépiperazinyl]-propyl}-
-phenylphosphonamide, :
N-{3-[4—(2—methoxypheny1)-1—piperazinyl]—propyl}-z-phenoxy-
-benzamide, and _
N-{3-[4-(2-methoxyphenyl)-l1-piperazinyl]-propyl}-2-phenyl-
-benzamide; '
or a pharmaceutically acceptable salt thereof.

6. A pharmaceutical composition comprising a compound
according to any preceding claim, or a prodrug, enantiomer,
diastereoisomer, crystalline form, solvate, N-oxide or
pharmaceutically acceptable salt of such a compound, in
admixture with a pharmaceutically acceptable diluent or
carrier.
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ABSTRACT

Piperazine Derivatives

Rl \ / \ Al

There are disclosed compounds of the general formula I. Y is
a linking group, chosen from a wide range, but including
-C00-, -CHCOO-, -CONH-, -CON{(CH3)-, -CHoCONH-, -SOoNH-,
-SOpN(CH3) - and -PO(OCoHg)NH-. W is an alkylene chain. A is
an alkoxy, alkyl or hydroxy group. A' is one or more
hydrogen or halogen atoms or alkoxy, alkyl of hydroxy
groups. R and Rqi may have many values, but R is preferably a
bulky group.

These compounds and their prodrugs, enantiomers,
diastereoisomers, N-oxides and pharmaceutically acceptable
salts block ajp-adrenergic receptors and are thus useful for
the prevention of contractions of the prostate, urethra and
lower urinary tract, without affecting blood pressure.
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