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1 ~ DERI VATI VES OF BENZOFURAN, BENZOTHI OPHENE, |-NDOLE AND Egﬁihbﬁ %%Pﬁ4
PROCESS FOR THEI R PREPARATF%E AS VELL AS THE CQWVPCSI Tl ONS I EM
The present fnvention relates, in a general manner, to new hetérocyclic
derivatiyes as well as to a process for their preparation. In
particular, the invention relates to derivatives of benzofuran,
benzot hi ophene, indole and inhdolizine, whlch nmay be represented by the
general formula: [err]

DERIVATIVES OF BENZOFURAN, BENZOTHIOPHENE, INDOLE AND INDOLIZINE,

PROCESS FOR THEIR PREPARATION AS'%ELL AS THE GOMPOSITIONS CONTAINING

THEM.

-

5 The present invention relates, in a general manner, to new
heterocyclic derivatives as well as to a process for their preparation.
In particular, the inventlon relates to derivatives of
benzofuran, benzothiophene, indole and indolizine, which may be

represented by the general formula:

10
7 f2,
A-(CH,) N \ I
2'n '
Het-Y-< X R3 .
15 in which:
Het represents one of the groups:
7
N e H
R
7 N
25 ‘ Y- ™ \
X N
in which:
30 T represents a group: This Sheet Has Been Replaced
e I
R —N-
in which:
35 ' R and Ra, identical or different, represent:

e
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I n~whi ch: Het represénts one of the groups: [err]

~ hydrogen,
~-acC -C4 alkyl radical,
~a -SOZR' radical in which R' represents a linear or branched
01-06 alkyl radical, a trifluoromethyl radical, a phenyl
3 radical optionally substituted by a 01-04 alkyl radical,
a benzyl radical optionally substituted by a Cl—C4 alkyl
radical or a benzoyl radical optionally substituted by
a C,-C, alkyl radical, Ra and R' being capable of forming
with the nitrogen atom of a sulfonamido group a ring
10 containing from 3 to 6 carbon atoms,
T' represents:
- hydrogen,
- a nitro group,
/Ra
15 -akR- ﬁ - group as previously defined,
T" represents:
- a benzyloxycarbamoyl group,

- a group: o

" _0-C
20 Ty -0-

in which T"1 represents hydrogen or a CI--C4 alkyl group
- a group: g o |
4 1 "
11"t N a——— -
T 9 N C
25 in which T", and T3, identical or different, represent
hydrogen or a C; C, alkyl group or T"2 and T"3 form with
the nitrogen atom to which they are attached a ring having

from 4 to 6 carbon atoms,

e *—I|(a This Sheet Has Been Replaced
30 - a R -~ N - group as previously defined,

X represents -0- or -S-
s
Y represents a -C~, -CH- or -CHZ— radical in which R5

represents hydrogen, a 01-04 alkyl radical or an acyl
35
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i n which:
I n whi ch:
- hydrogen,

10

15

20

25

30

35

R4 represents: lﬂl

T represents a group: [err]
R and Ra, identical or different, represent:
- a(err]-derr] alkyl radical,

3
¢
radical of formula -C-R'4 in which R’4 represents a C,-C,
alkyl radical

R1 represents a CI'C6 alkyl radical, a phenyl radical

optionally substituted by a Cl-C& alkyl radical or a
halogenophenyl radical

represents:
- hydrogen,
- a linear or branched Cl--C6 alkyl radical

represents:
- a linear or branched Ci-C6ﬂa1ky1 radical
~ a radical of formula:
-Alk-R6
in which Alk represents a simple bond or a linear or
branched CI—C5 alkylene radical and R6 represents a
pyridyl, phenyl, phenoxy, 3,4-methylenedioxy phenyl
radical or a phenyl group or phenoxy group substituted
by one or more substituents, identical or different,
selected from halogens, 01-04 alkyl or CI-C4 alkoxy

groups,

and R3, when they are taken together, represent a 03-C6
alkylene or alkenylene radical, optionally substituted
by a phenyl radical or optionally interrupted by -0-,

-NH-, -N= or::N-R7, R, representing a C,-C, alkyl radical

or phenyl radical

This Sheet Has Been Replaced
- hydrogen,
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- a -SOZR'1 radical ia which R'1 represents a Cl—C4 alkyl
radical, a phenyl radical optionally substituted by
a 01-04 alkyl radical or a benzyl radical optionally
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- a-Sgerr]R radical in which R represents a |linear or branched

Cerr]-Cerr] alkyl radical, a trifluoronethyl radical, a phenyl radi cal
optionally substituted by a CJerr]-Cerr] al kyl radical, a benzyl radical
optionally substituted by a CJerr]-(err] alkyl radi cal or a benzoyl

radi cal optionally substituted by a Cerr]-Cerr] alkyl radical, Ra and
R Dbeing capable of formng with the nitrogen atom of a sul fonani do group
aring containing from3 to 6 carbon atdms, T represents: - hydrogen, -
a nitro group, - alerr] - group as preV|oust defined, T'" represents: -
a benzyl oxycar banoyl group, r] I n which

)
T'[err] represents hydroge‘?PbéFf%P%egu@daaq:m %&p’adiﬁa{group: [err]

-a ‘\\\N-(CHZ) radical in which R'4 and R" 4 identical
R'4
5 or different, represent a C,—C, alkyl radical and m
represents an integer from 1 to 3
?
A represents -0-, -S- or -NH-é-
10 W, W' and Z are such that:
-~ when W and W' are identical and represent‘j:CH or N, Z
represents -0- or ~S-~
— when W represents“‘CH and W' represents ffC—RS, Z
represents -CH= C—R'8
15 Rg and R'8 being identical or different and representing
hydrogen, a halogen atom, for example fluorine, chlorine
or bromine, a C,-C, alkyl radical such as methyl or a
CI-C‘ alkoxy radical such as methoxy
n represents an integer from 1 to 5, provided that when R4
20 represents a —SOZR'1 radical, T' represents hydrogen, a
‘Ra
nitro group or a cyclised R - N— group.
In formula I above:
Het may represent, in particular, a 4-T benzofuran-2 or 3-
25 yl, 5-T benzofuran-2 or 3-yl, 7-T benzofuran-2 or 3-yl,
4-T benzothien-2 or 3-y1l, 5-T benzothien-2 or 3-yl, 7-T
benzothien-2 or 3-yl, 4-T' indoi-2 or 3-yl, 5-T' indol-2
or 3-yl, 7-T' indol-2 or 3~yl, 7-T" indolizin-1 or 3-yl

radical
30
R and Ra may represent, in particular, a methyl, ethyl,
n-propyl, isopropyl, n-butyl, isobutyl or tert.butyl
radical
_ R, may represent a methyl, ethyl, n-propyl, iso-propyl,
35 n-butyl, isobutyl, tert,butyl, l-methyl propyl, n-pentyl,
This Sheet Has Been Replaced
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i which T"[err] and T"[err], identical or different, represent hydr ogen
or a (Jerr] Cerr] alkyl group or T'[err] and T'[err] formwth t he
nitrogen atomto which they are attached a ring having from4 to 6 carbon
at ons, [err] - a- group as previously defined, X represents -0- or -S
[err] Y represents a -C-, -CH or -CHerr]- radical in which R err]
represents hydrogen, a Cerr]-Cerr] agkyl radi cal or an acyl

3

neopentyl, n-hexyl, phenyl, mono-methylphenyl, mono-fluoro-
mono—-chloro- or mono-bromo-phenyl radical,
R2 may represent, in particular, a methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, tert.butyl, n-pentyl, neo-
5 pentyl or n-hexyl radical

may represent, in particular, a methyl, ethyl, n-propyl,

isopropyl, n-butyl, isobutyl, tert.butyl, l-methyl propyl,

n-pentyl, n-hexyl, phenyl, benzyl, phenethyl, methoxy-

10 phenyl, dimethoxyphenethyl radical, for example 3,4~
dimethoxy phenethyl or 3,5-dimethoxy phenethyl, trimethoxy-
phenethyl, dimethylphenethyl, dimethoxybenzyl, pyridyl-
ethyl or a phenethyl radical substituted in the aromatic
part by methyl and methoxy }adicals,

15

9 and R3, taken together, may represent in particular a

1,4-tetramethylene; 1,5-pentamethylene; 3-oxo 1,5-penta-
methylene; 3-aza 1,5-pentamethylene; 3-methylaza 1,5-
pentamethylene; 3-phenylaza 1,5-pentamethylene or a

20 -CH-CH-N=CH radical such that R, and Ry, taken together

with nitrogen atom to which they are attached, may

represent in particular a pyrrolidinyl, piperidinyl,
morpholinyl, piperazinyl, 4-methyl piperazinyl, 4—phenyl
piperazinyl or 1H-imidazolyl radical.

25
W, W' and Z, taken together with the carbon atoms to which
they are attached, may form in particular a phenyl, furyl
or thienyl radical,
30 One class of preferred compounds of the invention may be

represented by the compounds of formula I in which R represents a
—SOZR‘ groups and R_ represents hydrogen, Similarly, one particular
class of compounds of formula I is that in which Y represents

I
35 a -C- radical.
- This Sheet Has Been Rep
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radical of fornmula [err]in which R4 represents a (err]-Cerr] afkyl

radi cal Rl represents a (JQerr]-Cerr] alkyl radical, a phenyl radical
optionally substituted by a (Jerr]-Clerr] al kyl radical or a
hal ogenophenyl radi cal Rlerr] represents: - hydrogen, - a linear or
branched C[err]-Cerr] al kyl radical Rlerr] represents: - a linear or
branched Cerr]-Cerr] al kyl radical a radi cal of formula:
-Alk-R err] in which Alk represents a sinple bond or a linear or
branched Cerr]-Cerr] al kylene radical and R6 represents a pyridyl,
phenyl, phenoxy, 3, 4-Aiether eNgsl OF YprRBE&Fted compourdilhisalnalr irf wRik@N ¥he gr oUp
or phenoxy group substituted by one or nore substituents, identical or
di fferent, W— W'
-Y-gfi\‘ z"j§> moiety represents a benzoyl radical.
5 Similarly, a particular class of compounds of formula I is

W—w A
that in which-Y-4fL\‘ ’:55;7 represents a 4-benzoyloxy radical.
z

Furthermore, the compounds of formula I in which X represents
10 -0- are preferred compounds as are those in which the

\
'A'(CHZ)n'N\\‘R ' chain is found in position 4.

Finally, the compounds of formula I in which R;» R, and R,

15 represents a n-butyl radical and n denotes 3 may also be considered
as being preferred.

The invention also relates to the pharmaceutically acceptable
salts of the compounds of formula I formed from an organic or inorganic
acid. :

20 As examples of organic salts of this type, the oxalate,
maleate, fumarate, methanesulfonate, benzoate, ascorbate, pamoate,
succinate, hexamate, bismethylenesalicylate, ethanedisulfonate, acetate,
propionate, tartratesalicylate, citrate, gluconate, lactate, malate,
cinnamate, mandelate, citraconate, aspartate, palmitate, stearate,

25 itaconate, glycolate, p-aminobenzoate, glutamate, benzenesulfonate,
p-toluenesulfonate and theophylline acetate may be mentioned as well
as the salts formed from an amino acid such as the salt of lysine or
histidine,

As inorganic salts of this type, the hydrochloride, hydro-

30 bromide, sulfate, sulfamate, phosphate and nitrate may be mentioned.

It has been found that the compounds of the invention possess
remarkable pharmacological properties since they have been found to
be capable of prolonging in a uniform manner the action potential and
the refractory period of the cells of the myocardium, Furthermore,

35 most of the compounds of the invention have also shown bradycardiac,
I
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sel ected from hal ogens, Clerr]-Clerr] alkyl or CJerr]-Cerr] alkoxy

gr oups, Rlerr] and R err], when they are taken together, represent a

C3- C6 al kyl ene or al kenyl ene radical, optionally substituted by a
phenyl radical or optionally interrupted by -0-, -NH-, -N=or[err],
Rlerr] representing a CJerr]-Cferr] al kyl radical or phenyl radi cal R4
represents: - hydrogen, - aderr]-err] alkyl radical, - a
-Sgerr]R [err] radical in which R 1 repfesents a CJerr]-C[err] alkyl

radi cal, a phenyl radical optionally substituted by a Cerr]-Cerr]

al kyl radical or a benzyl radical optionally
antl-hypertensive and antiadrenergic "properties.

These properties are capable of making the compounds in
question very useful in the treatment of certain pathological syndromes
of the cardiovascular system, in particular in the treatment of angina

3 pectoris, hypertension, arrhythmias and cerebral circulatory
insufficiency.
' In the antitumoral field, the compounds of the invention
will be able to be used as potentiators of anticancer drugs.

Consequently, the invention also relates to pharmaceutical

10 or veterinary compositions containing as active ingredient at least
one compound of the invention, in combination with a suitable excipient
or pharmaceutical vehicle.

Depending on the route of administration selected, the daily
15 dose for a human being weighing 60 kg will vary between 2 and 500 mg
of active ingredient.

The compounds of formula I can be prepared according to the
following methods:

20
I - The compounds of formula I in which Y represents a
0
-E— group may be obtained:
A- In the case in which T or T' represents an amino group, by
25 hydrogenating a nitro derivative of general formula:
O ) Rz “~
“ H—W / \
Het-C-./ A-(CHZ) -N )
S~ 2 y n \R3_ P ’
30 in which Het represents a group:
This Sheet Has Been Replaced
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4 substituted by a (Jerr]-Cferr] al kyl radi cal - a [err]

radical in which R[err] and R'[err], identical 4 or
different, represent a CJerr]-Cferr] al kyl radical and m represents
an integer froml to 3 A represents -0-, -S- or [err] W W and Z are
such that: - when Wand W are identical and represent CHor N, Z
represents -0- or -S- - when Wrepresents [err] and W represents [err], Z
represents -CH= [err] Rlerr] and R [er®] being identical or different

and representing
in which Kl represents -0-, -S- or a:::N—RA radical and R;, R,,
R3, A, W, W', X, Y, Z and n are as previously defined, the reaction
taking place in the presence of a suitable catalyst such as platinum
or palladium oxide, zinc in a hydrochloric acid medium or tin in a
5 hydrochloric acid medium and in a polar solvent such as an alcohol
for example ethanol, which leads to the formation of the desired
compounds of formula I in the form of the free base.
:_..Ra
B~ In the case in which.T, T' or T" represents a R—ﬁ- group in which:
10 a) R represents a =SO,R' group and R _represents hydrogen or a
-SOZR"g;oup by reacting a compound of formula I in which R and

Ra each represents hydrogen with one or two equivalents of a
halide of general formula:

-

15 Hal-S0,-R' I1I
or an anhydride of general formula:

R'SO

2 ( .2)20 IIla
in which R' is as previously defined and Hal represents a halogen
atom, for example chlorine or bromine, the reaction taking place
in the presence of an acid acceptor and in a suitable organic
solvent, which leads to the formation of the desired compounds

25 of formula I in the form of the free base.

As acid acceptor, a compound of basic character is usually used

such as an amine, for example triethylamine while the solvent

may be an aprotic solvent such as diéhloroethane or carbon tetra-
30 chloride,

b) R has the value indicated and R, represents an alkyl radical
by reacting a derivative of formula I in which R has the value

indicated and R represents hydrogen in an alkaline medium with

35 one or two equivalents of a halide of general formula:
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hydr ogen, a hal ogen atom for exanple fluorine, chlorine or bromne, a
Cerr]-Cerr] alkyl radical such as nethyl or a Cerr]-Cerr] al koxy

radi cal such as nmethoxy n represents an integer from1l to 5, provided that
when R4 represents a -SOerr]R [err] radical, T represents hydrogen, a

[err] nitro group or a cyclised R- N group. In fornula | above: Het
may represent, in particular, a 4-T benzgfuran-2 or 3- yl, 5-T
benzofuran-2 or 3-yl, 7-T benzofuran-2 of 3-yl, 4-T benzot hien-2 or

3-yl, 5-T benzothien-2 or 3-yl, 7-T benzothien-2 or 3-yl, 4-T indol-
or 3-yl, 5-T" indol-2 or 3-yl, 7-Tg* Lggpl -2 or 3-yl, 7-Tiyindolizin-1 or

3-vyl radi cal R and Rerr] may repfesent, in partlcular, a net hyl,
et hyl , n- propyl, isopropyl, n-butyl, isobutyl or tert.butyl radi cal
Rlerr] may repr gﬁ SHicR HIE! EW | EHWbusl'} BEOIKY , addSR)‘JJl’r@ﬁbésents anepa,yl
i sobutyl, tert.butyl, 1-ne Rropx n.pent ¥
alkyl radical whic leads 'to the formdtion of the desired compounds
5 of formula I in the form of the free base.

C. In the case in which T' represents a nitro group or T, T' or T"
z'"wllza
represents a cycliseq R~N- group, by reacting, in a suitable solvent
10 usually a polar solvent such as N,N-dimethylformamide, acetonitrile

or methyl ethyl ketone or an apolar solvent such as benzene or

toluene, a compound of general formula:

0
Il AN N afcr,> -Hal v
Het-C-.\ , ﬁ' _(C 2°n
15
in which A, W, W', Z, Hal and n are as defined previously and Het
represents a group of general formula:
[_-(CH2>T" B
20 a = OZS N R1
X X »
Q Ry
N’/
}
Ra
25
—
. (C.Hz)l;—*\ I\ »,
Y_ l This Sheet Has Be
RN (]
“ T
30
in which Rl' and X are as defined previously, Q represents a
]
nitro group or 023 N- and p represents an integer from
35 1 to 4, with a nitrogenous compound of general formula:
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5 neopentyl, n-hexyl, phenyl, nono-nethyl phenyl,
nono- f | uor o- nono- chl or o- or nono-brono-phenyl radical,
R2 may represent, in particular, a nethyl, ethyl, n-propyl,

i sopropyl, n-butyl, isobutyl, tert.butyl, n-pentyl, neo-

pentyl or n-hexyl radical Rlerr] may represent, in particular,
a nethyl, ethyl, n-propyl, 1psopropyl, n-butyl, isobutyl,
tert.butyl, 1-nmethyl propyl, n- pentyl, n-hexyl, phenyl,
benzyl, phenethyl, nethoxy- phenyl , di nmet hoxyphenet hyl
radi cal, for exanple 3, 4- di met hoxy phenet hyl or 3, 5-di net hoxy
phenet hyl, tri nmet hoxy- Rz-\
HN< ) vi
R3 -
5 and in which RZ and R3 are as defined previously, the reaction taking

place in the presence of a basic agent such as an alkali metal
hydroxide or carbonate or an excess of the amine of formula VI which
leads to the formation of the desired compounds of formula I in

the form of the free base.

10 -

D- In the case in which T" represents a carbalkogy‘ggggg, by treating
at a temperature from 80 to 110°C, an indolizine derivative of
general formula:

5 0
1 g ya R,
R',0-C | YT
N
in which R; and R‘4 are as defined previously with a halide of
20 general formula:
R
2-
3 W— W A-(CH,) N/ ) VIiI
Hal- < 5 v
R3.
25
in which Hal, A, R2’ R3, W, W', Z and n are as defined previously,
which leads to the formation of the desired compounds of formula
I in the form of the free base.
30 E. In the case in which T" represents a carboxy group, by saponifying

a carbalkoxy-indolizine derivative of formula I in which Het

represents a group of general formula:

7 N\
35 R a-o-c [ IX
N

N —_—
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phenet hyl , di net hyl phenet hyl , di net hoxybenzyl, pyridyl - et hyl

or a phenethyl radical substituted in the aromatic . part by

met hyl and net hoxy radi cal s, Rlerr] and R err], taken together,
may represent in particular a 1, 4-tetranet hyl ene;

1, 5- pent anet hyl ene; 3-o0xo 1, 5-penta- 1 met hyl ene; 3-aza

1, 5- pent anet hyl ene; 3-net hyl aza 1, 5- pent anet hyl ene;

3- phenyl aza 1, 5- pent anet hyl ene or a - CH CH N=CH radi cal such
that Rierr] and #f Ghidh R{ iRt OQQU'E@' defined px‘ev:.ouslw. thy ﬂé&d’soggrhnat omto
which they are attached, represent in_particular a

may
pyrrolidinyl, pi3&st ’HlW‘Pl hydrox1de, the sappadhigation preferaply itaking 29G4 ny|
s\i/ p\e/\; azi gylz, 4- E&"telﬁhé refr11ux temperatlﬁﬂ Mr%}id B¥diver andih e dafedbik sadesal .
/ an , taken et t he carbon, at ns to
they arg attache hn%% el?ﬁ Y‘Mﬂi gé?ﬁ?’@ﬁ'? § exhan nyf° PFE@%FF the desired or
t hi enyl “r adi cal .compounds of formiia &Inssheffqnmedfemhe(freert;mands of the
i nvention may be represented by the conpounds of formula I in which R

represents a -SO[err]R groups and Ra represents hydrogen. Simlarly, one
particul ar F- In the case in which T" represents a benzyloxycarbamoyl group, by

reacting a carboxy-indolizine derivative of formula I in which Het

represents a group of general formula:
10

-~

HO,C

15 in which R1 is as defined previously, in a suitable solvent such
as acetone and at a temperature from O to + 10°C, with ethyl chloro-
formate in the presence of an acid acceptor such as an amine, for
example triethylamine, then with an alkali metal azide and finally
with benzyl alcohol, for example at a temperature from 90 to 110°C,
20 to produce the desired compounds of formula I in the form of the

freg base.

G- In the case in which T" represents an amino group, by hydrogenating
a benzyloxycarbamoyl-indolizine derivative of formula I in which

25 Het represents a group of formula:

0 AN/

' | 1
Q-caz-o-c-m | ll .
AN

in which R1 is as defined previously, in a suitable solvent such as

30

an alcohol for example ethanol and in the presence of a suitable
catalyst such as ﬁlatinum or palladium to produce the desired

compounds of formula I in the form of the free base.
35
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cl ass of compounds of fornmula | is that in which Y represents [err] a
-C radical. 6

Anot her class of preferred conmpounds is that in which the -y[err]
nmoi ety represents a benzoyl radical. Simlarly, a particular
cl ass of compounds of fornula I is '

12

H- In the case in which T" represents a substituted or unsubstituted
carboxamido group, by heating at a temperature from 90 to 110°C
and in a suitable solvent such as alcohol a compound of formula

I in which Het represents a group of formula X with a compound of

5 general formula:
PRl Il
S
T,-Nd ' XII
in which T"2 and T“3-are as defined previously, which leads to the
10 formation of the desired compounds of formula I in the form of the
free base,

I1- The compounds of formula I in whiqh Y represents a

Rs

15 -CH- group may be obtained:

a) When Rsﬁyepresents hydrogen, by reducing a compound of formula

!
I in which Y represents a -C- group by means of an alkali metal

borohydride such as sodium borohydride and in a suitable solvent
20 such as an alcohol or an ether, which leads to the formation
of the desired compounds of formula I in the form of the free

base.

b) When R. represents a R', radical or an acyl radical of formula
25 0 - )
-g—R'ﬁ, by reacting the secondary alcohol thus formed, i.e.
a compound of formula I in which Y represents a ?H group
-CH-
either with an alkali metal alcoholate, then with a halide
30 of general formula:
R'A-Hal XIII
in which Hal and R'4 are as defined previously
or with an acyl halide of general formula:
92
Hal-C- R'4 X1v

35
This Sheet Has Been Replaced
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that in which-Y- Jerr] represents a 4-benzoyl oxy radical.

Furt hernore, the conpounds of fornmula | in which X represents -0- are
preferred conpounds as are those in which the -A-(CHerr])[err]

chain is found in position 4. Finally, the conpounds of formula
| in which Rlerr], Rerr] and Rlerr] represents a n-butyl radical and n
denotes 3 nmay al so be considered as being preferred. The

i nvention also relates to the pharmaceutically acceptable salts of the
conmpounds of formula | fornmed froman organic or inorganic acid.

As exanpl es of organic st which Hehiandt Bjeare las defined epremidusdy g theunar at e,
met hanesul f onat e, benzoaf [ e t
bi snet hyl enesal i cyl at e, e&ﬁanedl sﬁﬁgoﬁléét%nygctge ﬁ,tggg},&agg arpﬁéﬂi@lzgeptor
tartratesalicylate, citr@ich aglpyEitimecso lasctapeoducel éhee de%imﬂmeunds

mandel ate, citraconate, GSRaFfALET PALRA F3EE ofSLERFRLE bakd aCONat e,
glycolage, p- am nobenzoate, glutanmate, benzenesul f onat e,

Depending on the structure of the starting material, mixtures
of compounds may be obtained on reduction. The components of
these mixtures may be separated according to standard techniques
such as elution chromatography.

10 -

ITTI - The compounds of formula I in which Y represents a —CH,- group

may be prepared, preferably by reducing by means of an alkali

metal borohydride such as sodium borohydride in the presence
of trifluoroacetic acid and in a suitable solvent such as an
15 alcohol, an ether or a halogenated hydrocarbon, a compound of
formula I in which Y represents a OH
-~ group, which leads to
the formation of the desired compounds of formula I in the form
of the free base.
20 _
Usually, the reduction of the compounds of formula I in which
Y 8 ?H
represents a -C- or -CH- group is carried out at a temperature from
~10° to +10°C, and preferably at 0°C.
25 Variants of the processes previously described may be used
to prepare certain compounds of formula I, in particular compounds
0
of formula I in which Y represents a -g— group.

Examples of such processes are described below:
30

I- When T' represents a nitro group or Y represents a R
-C~- grou

a) An acyl halide of general formula:

35 -
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p-tol uenesul fonate and theophylline acetate nay be nentioned as well as the
salts fornmed froman am no acid such as the salt of |ysine or histidine.

As inorganic salts of this type, the hydrochloride, hydro- brom de,

sul fate, sulfamate, phosphate and nitrate may be nenti oned. It
has been found that the conpounds of the invention possess remnarkable

phar macol ogi cal properties since they hayp been found to be capabl e of

prol onging in a uniformmanner the action potential and the refractory
period of the cells of the myocardium Furthernore, nost of the conpounds
of the invention have al so shown bradycardi ac,
7

| - XV
OZN R C-Hal

/

[9,}
P 2

4

in which Rl’ R, and Hal are as defined previously, is condensed
in the presence of a lewis acid such as aluminium chloride or

stannic chloride with an amine of general formula:

10 -
2 \
W—u A-(CHZ) N/ )XVI
L TN,
Z Ry
15 in which A, R2’ R3, W, W', Z and n are as defined previously,
which leads to the formation of the desired compounds of formula
I in the form of the free base.
II- When T' represents a nitro group or when T, T' or T" represents
20 R '

14 ﬂ
a cyclised R—N- group, Y represents a -C- group and A represents

-0-, a ketone of general formula:

0 —W! OH '
95 Het-C- ;:f§f" XVII
z

in which W, W' and Z are as defined previously and Het represents
a group of general formula:

30 CH )
1= {( l\\\//l\\ R, B1 = 2 !
S
_ [{ 2 5] v -R
» J1= 98 N ]\/N \ '
N
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anti - hypertensive and anti adrenergic properties. These properties
are capabl e of making the conpounds in question very useful in the
treatment of certain pathol ogi cal syndromes of the cardiovascul ar system
in particular in the treatnent of angina pectoris, hypertension,

arrhythm as and cerebral circulatory insufficiency. In the
antitunoral field, the conpounds of the anentlon wll be able to be used
as potentiators of anticancer drugs. Consequently, the invention

al so relates to pharmaceutical or veterinary conpositions containing as

active ingredi enin 3hitRaBt RONQ cqmaﬁalruﬂa% ésheemwrgrb%usw, q%ﬂ@bﬁ&hsw
with a suitabl e excipient o¥

t di
the route of adnPhids F’é&qréﬁ“rseeﬁé‘?ﬂ 8§ éj‘% hiotféPP? i&oges“ﬂﬁ?b]& ﬁ%’rﬁ?ﬁt Z{] g "

wei ghing 60 kg Wekémpnara/ pbséﬂ\@anvezxcamm& NTY-OfmetRjiP6emdnige S Aiieht .
The conmpounds of fornu can b%ogﬂﬂﬁarEd according to the foll ow ng
met hods: | - Tﬁec%ﬁ‘ff&ﬁﬁsge&f’r in which Y represents a
5 _
2‘~\

)
\ S XVIIL

Ry

Rg'(CHZ)n°N

in which RZ’ R4 and n are as defined previously and Ry represents

10 a halogen atom, a C;-C, alkylsulfonyloxy radical or a C¢-C;, aryl-
sulfonyloxy radical, which leads to the formation of the desired
compounds of formula I in the form of the free base.

c’R
< ra
III-When T' represents hydrogen, a nitro group or a ﬁ-&— group,434
15 ﬂ
represents a ~SO R';group and Y represents a -C~ group, an indole
derivative of general formula:
R,
PN
20 7 "\, 4fi\ ’;:f§: A-(cH,) -N v XIX
Ve
Q! l R3"
N N/
k
in which A, Rl’ R2, R3, W, W', Z and n are as defined previously
25
(G
N

and Q' represents hydrogen, a nitro group or a OZS
group such as previously defined, is treated in a suitable solvent
such as a polar solvent for example N,N-dimethylformamide and in
the presence of a basic agent such as an alkali metal hydride or

30 an alkali metal alcocholate with a halide of formula III or IIla,
which leads to the formation of the desired compounds of formula
I in the form of the free base.

i
IV- When T' represents a nitro group, Y represents a -k— group; A

35 represents -0-, R.. R,, R, and R:4 are identical and m an n are
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[err]

group

may be obt ai ned: A- In the case in which T or T

represents an am no .group, by hydrogenating a nitro derivative of

gener al

10

15

20

25

30

35

f or mul a:

Vi~

[err] in which Het represents a group: [err]

16

identical, a ketone derivative of general formula:

0
/ 0 AT
ON ‘ ®y c-< Z 5 "

X N
{

H

in which Rl’ W, W' and Z are as defined previously is reacted,
in the presence of a basic agent such as an alkali metal hydroxide
or carbonate, with a compound of formula XVIII, which leads to
the formation of the desired compound of formula I in the form

of the free base.

When T, T' or T" represents a'—NHlSOqR'ggroup, a compound of

formula I in which T, T' or T" represents a -N(SOZR')2 group is
treated in a suitable solvent such as an alcohol, for example
ethanol, with an alkali metal hydroxide, which leads to the
formation of the desired compounds of formula I in the form of
the free base.

~R
Lla

When T or T' represents a R-N- group in which R and Rafare identical

0
i
and each represents a -SO.R' group, Y represents a -C— group and

A represents a -0- group, a compound of general formula:

0

N H—u oH
Ket-C-./< . X XXI

in which W, W' and Z are as defined previously and Het represents

a group:

?'
SO2 /
a'-soz-ts \

Ll

This Sheet Has Been Replaced

i

XN

REPLACED

THIS SHEET HAS BEEN




in which X[err] represents -0-, -S- or a[err],NRerr] radical and

Rerr], Rerr], Rerr], A W W, X Y, Zand n are as previously
defined, the reaction taking place in the presence of a suitable

catal yst such as platinum or palladium oxide, zinc in a hydrochloric
acid nediumor tinin a hydrochloric acid nmediumand in a polar sol vent
such as an al cohol for exanple et hanpy, which leads to the formation of
t he desired compounds of fornula I in the formof the free base.

[err] B- In the case in which T, T or T" represents a RN group in which:

R t
“oler TR or oup Hy ALkt - 472 ¢ofiothd ndror artERLTEToTy | (0Fcpea
asigr

Ra each representit gheRsgeencs of as«m sull ¢8| amatkald metal hydnegideje
of general formlg carbonate and at the reflux temperature log! eneOh&dsul fth a

1] or an anhydri de_ of Penera mul a
compound of formula XVIII, whlch leads to the formation of the
3 desired compounds of formula I in the form of the free base,

The compounds of formula I obtained in the form of the free
base according to one or other of the methods described above can then
be converted into pharmaceutically acceptable salt by reaction with
a suitable inorganic or.organic acid, for example oxalic, maleic,

10 fumaric, methanesulfonic, benzoic, ascorbic, pamoic, succinic, hexamic,
bismethylenesalicyclic, ethanedisulfonic, acetic, propionic, tartaric,
salicylic, citric, gluconic, lactic, malic, cinnamic, mandelic,
citraconic, aspartic, palmitic, stearic, itaconic, glycolic, p-amino-
benzoic, glutamic, benzenesulfonic, p;toluenesulfonic, theophylline

15 acetic acid or with lysine or histidine.

The compounds of formula II as well as the compounds of
formula V and XVII in which Het represents a \(1 or 81 group may be
prepared starting from a compound of general formula:

20
V
N\
X
25 in which Q, R1 and X1 are as defined previously, by reaction, optionally

in the presence of a Lewis acid, with a halide of general formula:

Hal-c- & "10 XXTII

30 in which W, W', Z and Hal are as defined previously and RlO represents
a —OCH3 radical, -A-(CHz)n-Hal or

/2"

l
/

35 Ry
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(R SO[err])[err]O I1la in which R is as previously

defined and Hal represents a hal ogen atom for exanple chlorine or
brom ne, the reaction taking place in the presence of an acid
acceptor and in a suitable organic sol vent, which leads to the
formati on of the desired conpounds of formula | in the formof the
free base. As acid acceptor, a conpound of basic character is
usual |l y used such as an am ne, forl8xanple triethylan ne while the
sol vent may be an aprotic solvent such as dichl oroethane or carbon
tetra- chl ori de. b) R has the value indicated and R represents

an al kyl radi &ém/which A, Ry, Rgadlalnandindeve watdefaned previauslyd sprasvtPrcPPtRifas

t he val ue a kdtBfb Gt gehardl fRRmbBPr esents hydrogen in an al kaline nedium
W th one or two equivalents of a halide of general formula:

o
. g- 4*& R]_o
5 Q R, 7 XXIV
X{

in which Q, Rl’ RIO’ Xl, W, W' are as defined previously.
Usually, the reaction is carried out in the presence of a
10 Lewis acid such as aluminium chloride, stannic chloride or silver

trifluoromethanesulfonate. In certain cases, this reaction may
be accomplished without the aid of a catalyst, in particular when a

compound of formula XXIII is used in which R10 represents a

Ry-v
/ 2 \\‘
‘\\\ ) %

3

15
-A-(CHZ)n-N

radical,
The ketones of formula XXIV in which Q represents a nitro
PR
group and in which R, represents a -A-(CHz)n-N\\\\\ !
R, -
group are compounds of formula II whereas those in which RIO represents

20

a -A—(CHz)n-Hal group are in fact compounds of formula V.
25 The ketones of formula XXIV in which R,, represents a -OCH,
radical or -A—(Cﬂz)n-Hal may be used in the following manner:

a) when R10 represents a —OCH3 group, O-demethylation is
carried out in the presence of a suitable agent such as pyridine
hydrochloride, boron tribromide or aluminium chloride in order to

30 produce a ketone derivative corresponding in particular to formula
XVII in which Het represents a group of formula dl or Bl or formula
XX, which is then condensed in the presence of a basic agent such as
an alkali metal hydroxide or carbonate:

- either, with an amine of formula XVIII, to produce the

35 compounds of formula II in which A represents -0
ThkShﬂﬁiksBemlkqﬂmmd
W S T S
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9 R[err] -Hal |V I n which

Hal is as previously defined and R [err] represents a CJerr]-(err] al kyl
radi cal, which leads to the formati on of the desired conpounds of formula
| in the formof the free base. C. In the case in which T' represents a
nitro group or T, T or T" [err] represents a

cyclised RN group, by reacting, in a suitable sol vent usual Iy a pol ar
sol vent such as N, N-di net hyl for mam de, &etonitrile or nethyl ethyl
ket one or an apol ar sol vent such as benzene or

- or, with a dihalogenoalkane of general formula:
Hal-(CH,) -Hal - XXV

5 _ in which Hal and n are as defined previously, in order
to produce a compound of formula V in which A represents
~0~, then with an amine of formula VI, the reaction
taking place in the presence of a basic agent such
as an alkali metal hydroxide or carbonate or an excess

10 of the amine of formula VI, which leads to the formation
of the compounds of formula II in which A represents
-0-.

b) when R10 represents a -A—(CHz)n-Hal group, it is condensed
15 with an amine of formula VI, which leads to the formation of the
0

i
compounds of formula II in which A represents -0-, -8~ or -N-C-.

According to a variant, the compounds of formula XVII or
20 XX may be obtained by direct reaction, in the presence of excess
aluminium chloride, between a compound of formula XXII and a halide
of formula XXIII in which Rlo represents a —OCH3 group.

Alternatively, the compounds of formula XXIV in which RlO
25 represents a -OCH3 group may be obtained starting from compounds of
formula XXII by implementing the various following steps:

a) acetylation by means of acetic anhydride in the presence
of aluminium chloride, then bromination in the presence of an alkali
30 metal hydroxide so as to form a carboxylic acid derivative according
to the method described in Monatshefte fiir Chemie 101, pp 1806-1816
(1970) a carboxylic acid derivative which is then reacted with thionyl
chldride to give the acyl chlorides of general formula:

35 This Sheet Has Been Replaced
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t ol uene, a conmpound of general formula: [err] in which A W W, Z
Hal and n are as defined previously and Het represents a group of general
formula: [err] [err]
20
?
/ (l!-ﬁal XXVI
5 Q l Rl
\ %
1
in which Q, Rl’ Xl and Hal are as defined previously,

10 b) condensation of the acyl chloride thus formed, in the
presence of a Lewis acid such as aluminium chloride or stannic chloride,
with an amine of general formula:

W—u! OC!{3
< XXVII

15 Z
in which W, W' and Z are as defined previously, which leads to the
formation of the desired compounds of formula XXIV.

However, when an excess of aluminium chloride is used in

20 the preceding step b), an O-demethylation also occurs giving rise to
the compounds of formula XVII or XX.

The compounds of formula XXVI above include, in particular,
compounds of formula XV previously mentioned.

25

As for the compounds of formula XXII in which Q represents
a nitro group, these latter have been described for example in the
US patents No. 3,452,033 or 4.024.273 in J. Org. Chem. 28 p. 2262
(1963), Chem. Abst. 99, 212380, 87, 152014 or 83, 9985, in Ann. Chem,

30 (Rome), 55, p. 1028 (1965) or in J.A.C.S. 75 p. 1877 (1953).

Usually, these compounds may be obtained from a bromobenzyl
derivative of general formula:

35 7 -CH,Br

OZN l XXVIII
aat!
Has Been Replaced
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in which Rlerr], Rerr] and X are as defined previously, Qrepresents a

nitro group or Oferr]S [err] N- and p represents an integer from
1to 4, with a nitrogenous conpound of general formul a:
10 [err]

21

in which R11 represents a ~OH, -SH or -NHZ radical, which is reacted
with triphenylphosphine, then cyclised by means of an acyl chloride
of general formula:

1
Rl -C-Cl XXIX

in which R1 is as defined previously.

This process is applied in particular in the case in which
10 R11 represents a -OH radical.

Alternatively, the compounds of formula XXIT in which Xl
represents -S- may also be obtained by reacting a 2-chloro nitro
benzaldehyde with sodium sulfide, then with a chloroketone, followed
by reduction of the ketone group of the ketone compound thus formed

15 so as to produce a 2-alkyl nitro benzothiophene.

The compounds of formula XXII in which Q represents a

l—-(CHZ)P—]
20 OZS—————-N-
group may be prepared by catalytic hydrogenation, for example in the
presence of platinum oxide, of a compound of formula XXII in which
Q represents a nitro group, followed by reaction of the amino derivative
thus formed with an alkane sultone, which leads to the formation of
25 an aminoalkylsulfonate derivative which is cyclised with phosphorus
pentachloride so as to produce the desired compounds.

Compounds of formula V in which Het represents a,'gl group
may be prepared starting from an indolizine derivative of general
30 formula:

-R
1 XXX

. 0 . Vi
i 7 |
TulO-C ~ N,__ll
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and in which Rlerr] and Rerr] are as defined previously, the reaction

t aki ng pl ace in the presence of a basic agent such as an al kali netal
hydr oxi de or carbonate or an excess of the ami ne of fornula VI which

| eads to the formation of the desired conpounds of formula | in the form
of the free base. D- In the case in which T" represents a car bal koxy
group, by treating at a tenperature fr9?180 to 110[err]C, an indolizine
derivative of general formula: [err] in which Rlerr] and R err]
are as defined previously with a halide of general formula: [err]

in which Rl and T" are as defined previously, by implementing the
following steps:
a) saponification with the aid of an alkali metal hydroxide to obtain
a carboxy-indolizine derivative
5 b) reaction of the carboxy-indolizine derivative with ethyl
chloroformate in the presence of an amine, then with an alkali metal
azide and finally with benzyl alcohol to produce a benzyloxy- '
carbamoyl-indolizine derivative
c) hydrogenation of this benzyl derivative in the presence of a
10 catalyst such as platinum which leads to the formation of an amino-
indolizine derivative
d) reaction of the amino derivative with an alkane sultone and
cyclisation with phosphorus pentachloride
e) condensation, in the presence of a Lewis acid such as aluminium
15 chloride, with a halide of formula XXIII in which:
1) R10 represents a -A-(CHz)n-Hal radical to produce the required
compounds of formula V
2) RlO represents a —OCH3 radical, to produce a compound which is
O-demethylated by means of pyridine hydrochloride, boron
20 tribromide or aluminium chloride in order to produce the required
' compounds of formula XVII.
As for the compounds of formulae XXX and VII, these latter
can be obtained by reaction of an ester of 2-methyl pyridine with a
bromo-alkanone in order to produce a pyridinium derivative which is

25 cyclised in the presence of triethylamine.

The amines of formulae XVI and XXVII are, for the most part,
known compounds since they have been described in US patent No.
4,831,054, Usually, these compounds of the formulae XVI and XXVII can

30 be prepared by reacting a compound of general formula:

We———W! _A!

| < } XXXI
z

in which W, W' and Z are as defined previously and A' represents -OH,
35 -SH or —NHZ. in the presence of a basic agent such as an alkali metal
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in which Hal, A Rerr], Rerr], W W, Z and n are as defined previously,

which leads to the formation of the desired conpounds of fornula | in the
formof the free base. E. In the case in which T" represents a carboxy
group, by saponifying a carbal koxy-indolizine derivative of formula | in

whi ch Het represents a group of genergg formula: [err]

hydroxide or carbonate with a compound of gemeral formula:

P

R'g‘(C“z)n'N\\ ! XXXII

R ‘I

5 3
in which R2’ R3 and n are as defined previously and R'g is such that:
1) when A' represents -OH or -SH, R'9 represents a halogen atom or

a 01'04 alkylsulfonyloxy radical or a C6—CIo arylsulfonyloxy radical

It
10 2) when A' represents -NHZ, R'9 represents a R"g—C— radical in which
R"9 represents a halogen atom.

The compounds of formula XIX are either compounds of formula
I above, or compounds which have been described in Eur. J. Med. Chem.-
15 Chimica Therapeutica, 12, No. S pp. 483-487 (1977).
These latter can be prepared by known methods, in particular
by the application of methods similar to those previously described.
The compounds of formula XXI can be obtained starting from

an amino compound of general formula:
20

H,N A g XXXIIT

5

25 in which R1 and Xl are as defined previously, by implementing the

following process:

a) reaction with two equivalents of a compound of formula III or IIla
in the presence of an acid acceptor such as an amine, for example
triethylamine, :

30 b) condensation of the bisulfonamido derivative obtained with a
compound of formula XXIV in which RIO represents a -OCH3 group in
the presence of a.Lewis acid such as tin tetrachloride,

c¢) demethylation by means of a suitable agent such as boron tribromide

in order to form the desired compounds of formula XXI.
35
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in which RlerrJand R [err] are as defined previously, by neans of an

al kali nmetal hydroxide, the saponification preferably taking place at the
reflux tenperature of the nediumand in a suitable sol vent such as an

al cohol for exanple ethanol, to produce the desired conpounds of fornul a

| in the formof the free base. F- In the case in which T" represents a
benzyl oxycar banoyl group, by reacting a carboxy-indolizine derivative of
formula I in which Het represents a grpalp of general fornula: [err]

in which Rlerr] is as defined previously, in a suitable solvent such as

acetone and at a tenperature fromO to + 10[err]C, with ethyl chloro-
The compounds of formula XXXIII can be prepared by

hydrogenation of a derivative of formula XXII, in which Q represents

a nitro group, in the presence of platinum or palladium oxide.

5 As for the compounds of formulae VI, VIII, XII, XXIII, XXV,
XXVIII, XXXI and XXXII, they are known compounds. Most of them have
been published in particular in the US patents No. 4,024.273 and No.
4.831.054, the patent applications EP 0235.111 or WO 90/02743 or in
Eur. J. Med. Chem. - Chimica Therapeutica 12, No. 5 pp. 483-487 (1977).

10 These compounds can all be prepared by known methods,

15 T

20

25

30

35
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formate in the presence of an acid acceptor such as an am ne, for exanpl e
triethylamne, then with an alkali netal azide and finally w th benzyl

al cohol, for exanple at a tenperature from90 to 110[err]C, to produce

t he desired compounds of fornula | in the formof the free base. G In
the case in which T" represents an am no group, by hydrogenating a
benzyl oxycar banoyl -i ndol i zi ne derivativ@sof forrmula I in which Het
represents a group of forrmula: [err] in which Rerr] is as
defined previously, in a suitable solvent such as an al cohol for exanple
et hanol and in the predtmpresait,aits dst uslogbtedlg aafalinpteresticio ase @sasgentm or

'fg'e' ;ﬂ?iegmb; gepfoqdu&ee pbDFerieSh '020cardi SO RN R1 05, LRE Potant iah friddcof firan Of
'by delayed conduction of the electrical impulse at the cardiac cell

or the prolongation of the refractory period.

Although many physio-pathological states prolong the
repolarization of the cardiac cell and are associated with a reduced
incidence of cardiac fibrillation, the concept of pharmacological
control of rhythmic disorders by increasing the action potential is

10 relatively new,

The action potential of the myocardiac cell in fact represents
a modification of the resting potential of this cell which, after having
attained the threshold potential (-70 millivolts) sufficiently rapidly,
15 initiates a sequence of changes in the membrane potential.

{F After passage of the impulse, the myocardium remains
transiently insensitive to a new stimulation; during the absolute
refractory period it is absolutely impossible to excite the myocardium

20 whereas during the relative refractory period a sufficiently powerful
stimulus can lead to a slowly propagated response, The existence of
the refractory periods determines the unidirectional nature of the

propagation of the impulse.

25 The characteristics of the action potential determine those
of the conduction and the refractory periods. Consequently, any
shortening of the repolarization is arrhythmogenic as a result of the
concomitant shortening of the refractory period. Conversely, any
interference uniformly lengthening the action potential produces a

30 lengthening of the absolute refractory period and this diminishes the
arythmogenicity.

In other words, if the attainment of a threshold level of

the membrane potential necessary to generate a second action potential
35 is delayed, in response to a stimulus, by interfering in processes
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12 H In the case in which T" represents a substituted or unsubstituted
car boxam do group, by heating at a tenperature from90 to 110[err]C and

in a suitable solvent such as al cohol a conpound of fornula I in which
Het represents a group of fornmula X with a conpound of general forml a:
[err] in which T"[err] and T"[err] are as defined previously, which

| eads to the formation of the desired conpounds of fornmula | in the form
of the free base. 26

which normally control the rate of repolarization, the refractory
periods (absolute period and efficacious period) of the cardiac muscle
ought to be correspondingly prolonged, a phenomenon which would be
expected to create an antiarrhythmic mechanism.

At present, amiodarone or 2-n-butyl 3—ZZ-(2—diethy1amino
ethoxy) 3,5-diiodo benzoyl] benzofuran is one of the rare anti-
arrhythmic agents on the market which possesses the properties just
explained,

10

The compound, in fact, prolongs the repolarization plateau
without modifying the rate of rapid depolarization. Its anti-arrhythmic
effect derives from the uniform lengthening of the action potentials
and the refractory periods of the myocardial cells.

15 (,Fhrthermote, amiodarone possesses incomplete antiadrenergic
properties of the x and B types. Hence, this compound may be considered
not as a 8 blocker but as an adreno-decelerator, i.e. as a partial
antagonist of « and B adrenergic reactions. Such properties are of
indisputable benefit since it appears desirable not to look for complete

20 ¥ or B antagonistic properties in view of the side effects to which
they may lead in the clinic ("Bruxelles Médical", No. 9, September
1969, pages 543—560).]

Derivatives of benzofuran, benzothiophene, indole or
25 indolizine with chemical structures similar to that of amiodarone are
already known, i.e. those bearing a dialkylamino- or monoalkylamino-
alkoxy-benzoyl chain at position 3: such compounds exhibited active
properties on the cardiovascular system to varying degrees,

30 In this context, the US patents Nos. 3.920.707 and 3.947.470,
the EP patent applications Nos. 338.746 and 360.784, the PCT patent
applications Nos. WO 89/02888, 89/02892 and 89/02893 as well as Eur.

J. Med. Chem, ~ Chimica Therapeutica 12, No. 5 p. 483-487 (1977) may

be mentioned.
35 '
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I1- The conmpounds of formula | in which Y represents a [err] - CH

group may be obt ai ned: a) Wien R err] represents hydrogen, by reducing
a conmpound of formula [err] I in
which Y represents a -C- group by neans of an al kali netal

bor ohydri de such as sodi um borohydride and in a suitable sol vent such
as an al cohol or an ether, which leads to the formation of the
desired conpounds of fornula | in the fé@mof the free base. b)
When Rl err] represents a R[err] radical or an acyl radical of formula
[err] -CGR | y reacting the secondary,al cohol th S forned

i . e. a corrpoungl‘f)fal%f BreRshY ItgFT‘F RRPRATSYEQ L%f"%fs &t ivapiven
[err] of benzofuran, benzothiophene or indole which bears tﬁaﬂdlalkylamino-

either wth an a{ngrﬁlahkﬁgmﬁnoglﬁgﬁﬁeﬁggyl cﬁaﬂ c{ wlhifh 3@ gxﬁ:stituted on the

of gener al f orTru
Xl nomocyciy by a substituted or unsubstituted amino group.

5
Although the US patent No. 3.947.470 cowrs adequately
nitrogenous derivatives of the homocycle, i.e. derivatives bearing
a nitro group, no compound of this type may be considered as having
been actually prepared and still less tested from a pharmacological
10 point of view,

The surprising discovery has now been made in the context
of the invention that derivatives of benzofuran, benzothiophene, indole
and indolizine bearing a monoalkylaminb- or dialkylamino-alkoxy-benzoyl

15 chain as well as other groups attached to the heterocycle and

particularly to the homocycle of benzofuran, benzothiophene or indole
or to the pyridine moiety of indolizine possess remarkable
pharmacological properties which are expressed in particular by an
increase in the duration of the action potential and the refractory

20 periods of the cardiac cell.

These properties have even shown themselves to be superior
to those recorded with known derivatives or with analogues bearing
a nitro substituent on the homocycle.
25
Furthermore, it has been possible to demonstrate that
compounds of the invention possess fewer possible side effects than

analogous known compounds.

30 In particular, it is known that amiodarone causes phospho-
lipidoses in the lung, which results in the destruction of macrophages
in the alveoli. This destruction is expressed in the patient undergoing
treatment with amiodarone by the appearance of pulmonary complications,
such as respiratory insufficiency which will require the cessation

35 of treatment.
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in which Hal and R [err] are as defined previously or with an acyl
hal i de of general fornula: [err]

13 in which Hal and R [err] are as defined previously, the
reaction taking place in the presence of an acid acceptor . such
as pyridine so as to produce the desired conpounds of formula
| inthe formof the free base. Dependi ng on the structure of the
starting material, mxtures of comdfounds may be obtai ned on
reduction. The conponents of

Other known compounds such as 2-n-butyl 3-Zl-(3-di-n-buty1-
amino-propoxy)benzoy}? benzofuran, also exhibit this side effect.
For example, it has been possible to demonstrate that at an oral dose
of 139 mg/kg for 14 days this compound causes an 11.6% increase of
5 the pulmonary phospholipids in the rat. Under the same conditions,
at a dose of 100 mg/kg, amiodarone causes a 26.7% increase in the level
of phospholipids in the lung.
In contrast, the following compounds of the invention:
- 2-n-butyl 31[£-(3—di-q-butylamino—propoxy)benzoyl] S-methylsulfonamido
10 benzofuran (Ex. 2)
- S-amino 3-/4-(3-di-n-butylamino-propoxy)benzoyl/ 2-n-butyl benzofuran
(Ex. 3)
do not alter the levels of pulmonary phospholipids at doses of 116
mg/kg and 135 mg/kg, respectively. )
15
In view of this absence of pulmonary lipidoses and in the
light of other pharmacological tests performed, the compound of the
invention which showed the best potentialities as anti-arrhythmic and
antiadrenergic agent is 2-n-butyl 3-/4-(3-di-n-butylamino-propoxy)
20 benzoyl/ 5-methylsulfonamido benzofuran and its pharmaceutically
acceptable salts.

The results of pharmacological tests performed for the purpose
of determining the properties of the compounds of the invention on

25 the cardiovascular system are listed below,

I - Effect on the duration of the action potential

The effect of the compounds of the invention on the duration
30 of the action potential has been demonstrated by the measurement of
the effect of intravenous administration in the rat "in vivo".
The following procedure is used.

Sprague-Dawley male rats weighing 250 to 450 g are

35 anaesthetized and attached to a carrier in the dorsal position. After
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these m xtures may be separated according to standard techni ques such

as el ution chromatography. 11 - The conpounds of fornmula | in whichY
represents a -CH err]- group may be prepared, preferably by reducing
by neans of an al kal i nmet al bor ohydride such as sodi um borohydride in
t he presence of trifluoroacetic acid and in a suitable solvent such
as an al cohol, an ether or a halogenated hydr ocar bon, a conpound of
formula | in which Y represents a OH 29

- CH group, which leads to the formation of the desired conpounds of
formula | in Qr of the free base. Usyal | t.he
reducti on of :bﬁ%°185 n%%ﬁfﬁ&%“%ﬁ Lf“fﬁ* %ﬁ?‘é ﬁ%t?ﬂ“-@m% ﬁhf ezf rp]aw§ efﬁf eé}?nf §¢°§ d}&g_ or

-CH group isofathd ellearbcatdiagtampeheatrat eisf phaned lghdes artdficiallC, and

preferably at ggﬁtrakgm% OAftEer tlrmra¥§£¢%n§n53d Yy £uh:% Qf %%Ssg&icgfﬁ]\ﬂho%ls&tion

descri bed may be use cer n co
particul ar comepectrgde is applled to the heart (wh11e avoid1ng the cordngry] of

formul& 1 in ‘Qg{:&fle¥%. gmgssmftér %dnéresIiRtAntaneously as £r3EM ©9£0fheS ¢oite
processes are descri bed bel ow
of aspiration of a vacuum pump to which it is connected.

The action potential and the electrocardiogram are then
recorded simultaneously_at a rate of 200 mm/sec before the
10 administration of a test compound as well as at different times (1,
3, 5 and 10 minutes) after the administration of a dose of a test
compound during 30 seconds.

The results obtained are exﬁressed in 7 increase of the
15 duration of the action potential (D.A.P.) relative to the duration
recorded before the administration of the test substance, the duration
being measured at 90Z of the amplitude of the action potential.

The following examples illustrate the results obtained, the

20 compounds of formula I being in the form of the free base or a salt.
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in which Rerr],

Rlerr], Rerr],

R err]

and Hal

formul a: et
W W, Z and n are as defined previousl_;;_;:EHh

are as defined previ
In the presence of a Lewis acid such as- ahum nium chloride or

chloride with an am ne of general [err].

t he fornatlon of t he de5|red conpounds of fornul a

free base. [1-
represents [err]

VWhen T

represents a nitro group or when T,
a cyclised R-N- group,

i S condensed
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in which W W and Z are as defined previously and Het represents a group
of general fornula: [err] - 32 - 15

in which Q Rerr], Rerr], Xand p are as defined previously, is condensed
at a tenperature from90 to 110[err]C and in a suitable solvent, for

exanpl e a polar solvent such as N, N-di nethyl formam de, with a conpound
of general fornula:
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[err] in which Rerr], Rerr] and n are as defined previously and

Rlerr] represents a hal ogen atom a_g=crr]-derr] al kyl sul fonyl oxy
radical or a CJerr]-Clerr] aryl- sul fonyl oxy radical, which leads to
the formation of the desired conpounds of formula | in the formof the
free base. [err]
[11-When T' represents hydrogen, a nitro group or a RN group, R err]
[err] represents a -SgJerr]R group and Y represents a -C group, an
i ndol e derivative of general fornula: [err]
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in which A, Rerr], Rerr], Rerr], W W, Z and n are as defined

previ ously [err] and
Q represents hydrogen, a nitro group or a¥®err]S N
group such as previously defined, is treated in a suitable solvent such
as a polar solvent for exanple N, N-dinethyl formam de and in t he
presence of a basic agent such as an alkali netal hydride or an al kal
nmetal al coholate with a halide of formula Il or Illa, which leads to
the formation of the desired conmpounds of fornula | in the formof the
free base. [err] 1V-

Wien T' represents a nitro group, Y represents a -C group, A
represents -0-, Rlerr], Rerr], R and R err] are identical and man n are
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16 i dentical, a ketone derivative of general fornula: [err]

in which Rerr], W W and Z are as defined previously is reacted, I n
t he presence of a basic agent such as an al kali netal hydroxide or
carbonate, wth a compound of formula XVIIIl, which leads to t he
formati on of the desired conmpound of formula | in the form of the free

base. V- Wien T, T or T" represents a -NHS(Jerr]R group, a conpound
of formula | in which T, T' or T" reprsgsents a -N(SJerr]R )2 group is
treated in a suitable solvent such as an al cohol, for exanple et hanol ,
with an al kali nmetal hydroxide, which [eads to the

For comparative purposes, the following results were obtained

with the known compound:

5 1 Py
Ry- l -C-Q-o-(cxz)n-u\ .
3
. -}

o

10 Ry R Ry ) Ry n Dose(mg/kg) | T D.A.P.(%)

H n-CAH9 u-CQH9 n-C6H9 : k| 10 31

15 These results show the marked superiority of the compounds

of the invention compared with the known compound as agents capable
of increasing the duration of the action potential of the myocardial
cell,
IT -~ Antiadrenergic properties

The purpose of this test is to determine the capacity of

20

the compounds of the invention to reduce the increase in blood pressure
induced by epinephrine (anti-X effect) and the acceleration of cardiac
frequency induced by isoprenaline (anti-B8 effect) in the dog
5 -anaesthetized beforehand with pentobarbital and atropine.
2

The dose of epinephrine which causes a reproducible increase
in the arterial blood pressure of about 133.102Pa (between 3 and 10
ug/kg) and the dose of isoprenaline which causes a reproducible increase
in cardiac frequency of about 70 beats/minute (1 to 2 pg/kg) are first
determined for each dog. Every ten minutes the doses of epinephrine

and isoprenaline thus determined are injected alternately and after

30

two successive reference responses have been obtained, a quantity of
the test compound is administered intravenously.

35
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formati on of the desired conmpounds of fornula I
[err]
Rlerr] are identica

base. .

in the form of the free
represents a R-N- group in which R and
[err]

VI- Waien T or T

and each represents a -SOerr]R group, Y represents a -C group and A

represents a -0- group, a conmpound of general
which W W and Z are as defined previously and Het represents

[err]

10

15

20

25

30

35

formula: [err] in

a group:
36

- Anti-doeffect

The reduction of the hypertension caused by the test compound
is recorded as a percentage of the reference hypertension previously
obtained (about 100 mm Hg).

- Anti-B effect
The reduction of the acceleration of the cardiac frequency
caused by the test compound is recorded as a percentage of the reference
tachycardia previously measured (about 70 beats).
In both cases, the results of the reduction of arterial
pressure and of cardiac frequency are expressed as follows:
+ for a reduction £ 50%
++ for a reduction 3 507
+++ for a sub-total reduction (almost complete reduction)
The following results were recorded:

R

LA .
_ 7 2
-R, | 3
0 R'S Effect
R, R R R R, et R'_ [Dose [antigf| anti-
Y 1 2 ‘ 8 8 (mg/kg) (3
- 0 +* P2
CHS0,NH-| 0-C,H, n-Cy| ® C Hy H 1 s+
CHJSOZM- n-Caﬁg l'l-Cl“El9 n-Chllg CHB % g, S e soe
Nﬂz n-caﬂg \‘!-CI‘H9 n-CaH9 Cﬂz 5,7 e see
- - 5 P ++
(cu3soz)§- n-C,Hy n-C Hy| n-C, Hy H

For the purposes of comparison the results obtained with

known compounds are presented below:

/————""—‘;
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17 in which R Rerr], Rerr] and X[err] are as defined previously, is

react ed I n the presence of a basic agent such as an al kali netal

hydr oxi de or carbonate and at the reflux tenperature of the nmediumwth
a conpound of forrmula XVIIIl, which |leads to the formati on of the
desired conpounds of forrmula | in the formof the free base. The

conpounds of fornmula | obtained in the foBfm of the free base according to
one or other of the nethods descri bed above can then be converted into
pharmaceutically acceptable salt by reaction with a suitable inorganic or
organic acid, for exanple oxalic, nalelc funaric. nethanesul fonic.

benzoi c, ascor i cyg pan@anQSUCQ|n;F c, bﬁshethmﬂen sal (eyclijc, «
[

et hanedi sul f oni[c, hceti% ropion ic, icylic, C|tr|c gluconlc
lactic, nmalic, |cithhaht ndefi cNIrC at9 |cc%aspart’1° mttic, [stedlic
I taconic, glycglic} p-am benz glutamec, b nzenPQHIfnnlr,

p-tol uengsul fonic, theophylline acetlc acid or with | ysi ne or histidine.

IIT- Toxicity
The toxicity of the compounds of the invention is found to

be compatible with their use in therapy.

10 The therapeutic compositions according to the invention may
be made available in any form suitable for administration in human

and veterinary therapy. As regards the dosage unit, this latter may take
the form, for example, of a tablet, a sugar-coated tablet, a capsule,
a gelatine capsule, a powder, a suspension or a syrup for oral

15 administration, a suppository for rectal administration and a solution

or suspension for parenteral administration.

The dosage units of the therapeutic compositions of the
invention may comprise, for example, from 50 to 500 mg by weight of
the active ingredient for oral administration, from 50 to 200 mg of
active ingredient for rectal administrétion and from 50 to 150 mg of

20

active ingredient for parenteral administration.

Depending on the route of administration selected, the
23 therapeutic or veterinary compositions of the invention will be prepared
by combining at least one of the compounds of formula I or a non-toxic
addition salt of this compound with a suitable excipient, which latter
may be constituted for example by at least one ingredient selected
from the following substances: lactose, starches, talc, magnesium
30 stearate, polyvinylpyrrolidone, alginic acid, colloidal silica,

distilled water, benzyl alcohol or sweetening agents.

The following non-limiting examples illustrate the preparation

of the compounds and the compositions of the invention:
35
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The conmpounds of fornmula Il as well as the conpounds of fornula V and XVI|
I n which Het represents a [err] or [err] group nmay be prepared starting

froma conpound of general fornula: [err] in which Q Rerr] and
X[ err] are as defined previously, by reaction, optionally in the presence
of a Lewws acid, with a halide of general fornmula: [err] in which W

W, Z and Hal are as defined previously and R err] represents a -OCH err]
radical, -A-(CHerr])[err] -Hal or [err] 3g

EXAMPLE 1
Preparation of 5-amino 3-/4-(3-di-n-butylamino-propoxy)benzoyl/ 2-n-
butyl benzofuran (SR 33580)
a) 2-hydroxy S-nitro benzylériphenylphosphonium bromide
5 100 g (0.43 mole) of 2-hydroxy S5-nitrobenzyl bromide and
113 g (0.43 mole) of triphenylphosphine are heated at reflux for 0.5
hour in 1600 ml of chloroform. The mixture is allowed to cool and the

white precipitate formed is filtered off. The filtrate is evaporated
to dryness in a vacuum_and the residue is taken up in 500 ml of toluene.
10 The precipitate is filtered off, washed with toluene and the solids
formed are pooled and dried in a vacuum at 50°C.
In this manner, 210.5 g of 2-hydroxy S-nitrobenzyl triphenyl-
phosphonium bromide are obtained.
Yield : 99.01%Z
15
b) 2-n-butyl 5-nitro benzofuran
113.5 g (0.94 mole) of pentanoyl chloride are added slowly
with stirring to a mixture of 370 g (0.75 mole) of 2-hydroxy 5-nitro-

benzyltriphenylphosphonium bromide and 120.2 g (1.52 mole) of pyridine
20 in 700 ml of chloroform. The mixture is heated at reflux for 2 hours.
2800 ml of toluene are added and 1400 ml of solvents are distilled.
228 g (2.28 moles) of triethylamine are then added and the mixture
is heated at reflux for 3 hours. It is allowed to cool, the triphenyl-
phosphine-oxide formed is filtered off, washed with ethyl acetate and
25 the filtrate is concentrated in a vacuum. The viscous residue obtained
is dissolved in acetonitrile and extracted with pentane in a liquid-
liquid extraction apparatus. The solution is dried over sodium sulfate,
filtered and evaporated to dryness.
In this manner, crude 2-n-butyl 5-nitro-benzofuran is
30 obtained.
Purity /high performance liquid chromatography (HPLC)/: 97.9%
B.p. 120-123°C (0.02 mm Hg or 2.66 Pa). '
The following compounds were prepared in a manner similar
to that previously described:
35 2-methyl 5-nitro-benzofuran
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18 in which A, Rerr], Rerr], Hal and n are as defined previously, so as
to ohtain a ketone of general fornmula: [err] in which Q Rerr],
Rlerr], Xerr], W W are as defined previously. Usual Iy, the
reaction is carried out in the presence of a Lewis acid such as al um ni um

chl ori de,

10

15

20

25

30

35

stannic chloride or silver

39

M.p.: 96°C (isopropyl ether)
Purity (HPLC): 100%

2-ethyl S5-nitro benzofuran
M.p.: 86°C (isopropanol)
Purity (HPLC): 99.8%
2-n-propyl S5-nitro benzofuran
M.p.: 38°C (isopropanol)
Purity (HPLC): 99%
2~-isopropyl S5-nitro be&gofuran
M.p.: 73°C (isopropyl ether)
Purity (HPLC): 99.45%
2-phenyl 5-nitro benzofuran
M.p.: 159°C (isopropyl ether)
Purity (HPLC): 99.5%

¢) 2-n-butyl 3-(4-methoxy benzoyl) 5-nitro benzofuran

59.8 ml (0.50 mole) of tin tetrachloride are added gradually
to a solution of 44.5 g (0.2 mole) of 2-n-butyl S5-nitro benzofuran
and 44.3 g (0.26 mole) of anisoyl chloride in 308 ml of dichloroethane.
The temperature is maintained at 23°C and stirring is continued for

24 hours, The mixture is poured onto 770 ml of ice-water and extracted
3 times with 150 ml of dichloroethane. The solution is washed with
water, 5% sodium hydrogen carbonate solution and again with water. It
is evaporated to dryness and the product thus obtained crystallizes
rapidly /purity on high performance liquid chromatography (HPLC):
91.69%/. It is recrystallized from 250 ml of isopropanol and 59 g of
2-n-butyl 3-(4-methoxy benzoyl) S-nitro benzofuran are thus obtained.
Yield: 83.5%
Purity (HPLC): 96.39Z
M.p.: 95°C.

The following compounds were prepared by following a similar

process to the procéss just described:

3-(4-methoxy benzoyl) 2-methyl S5-nitro benzofuran
M.p.: 167°C (methyl ethyl ketone) This Shy .
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trifluoronethanesul fonate. In certain cases, this reaction my be
acconplished without the aid of a catalyst, in particular when a conpound
of formula XXII'l is used in which Rerr] represents a [err] radi cal .
The ketones of formula XXIV in which Qrepresents a nitro group and in
which R err] represents a -A-(CHerr])[err] group are conpounds of
formula Il whereas those in which R err] 4epresents a -A-(CH err])[err]-Ha

group are in fact conmpounds of fornula V. The ketones of formula
XXIV in which Rerr] represents a -OCH err] radical or
- A- (CH err]) [ eRrisdsabpyiay 3#e-meskakyi bertziopl  Gh-hinsion jenzafinean a) when

Rlerr] represegfp a -OCH err] group, O-demethylation is carried out in the
presence of a suitable %gent such as pyridi ne hydrochl oride, boron
tribrom de or Bpeitiyn(HRhCAhI¥-.68e in order to produce a ketone derivative

correspondi ng BO(QAethdd Beno§1] QAR 2-phenyl benzofuran
5 M.p.: 153°C (methyl ethyl ketone)
Purity (HPLC): 99.87
3-(4-methoxy benzoyl) 2-ethyl 5-nitro benzofuran
M.p.: 130°C (methanol)
Purity (HPLC): 99,57
10 3-(4-methoxy benzoyl) S-nitro 2-propyl benzofuran
M.p.: 73°C (methanol)
Purity (HPLC): 99.1%
2-(4-methoxy benzoyl) 3-methyl 5-nitro benzofuran
M.p.: 180°C "
15 Purity (HPLC): 99.027%
3-(4-methoxy benzoyl) 2-methyl 7-nitro benzofuran
M.p.: 130-132°C
Purity (HPLC): 98.32%
2-(4-methoxy benzoyl) 3-n-butyl S-nitro indole
20 M.p.: 142°C (heptane/ethyl acetate)
2-(4-methoxy benzoyl) 3-n-butyl l-methyl S5-nitro indole
M.p.: 102°C (ethanol)
3-(4-methoxy benzoyl) 2-ethyl l-methyl 4-nitro indole
M.p.: 136°C (heptane/isopropanol 6/4)
25 |
d) 2-n-butyl 3-(4-hydroxy benzoyl) S5-nitro benzofuran
69.7 g (0.20 mole) of 2-n-butyl 3-(4-methoxy benzoyl) 5-nitro
benzofuran are heated at reflux for 20 hours in 510 ml of dichloro-
ethane in the presence of 60 g (0.45 mole) of aluminium chloride. After
30 reaction, the mixture is allowed to cool, poured onto 510 ml of ice-

water, filtered, the organic phase is washed to neutrality and the

product ultimately obtained is dried in a vacuum at 50°C.
In this manner, 61.2 g of 2-n-butyl 3-(4-hydroxy benzoyl)
5-nitro benzofuran are obtained.
35 Yield: 90.1% This Sheet Has Been Replaced
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XVI1 in which Het represents a group of fornula [err] or [err] or fornula
XX, which is then condensed in the presence of a basic agent such as an

al kali metal hydroxi de or carbonate: - either, with an am ne of
formula XVI11, to produce the conmpounds of formula Il in
which A represents -0 19

- or, with a dihal ogenoal kane of general fornula:

Hal -(CH err])[err] Hal % \4

Purity (HPLC): 99.19%
M.p.: 121°C
The following compounds were prepared by following the same
process as that described above:
5 3-(4-hydroxy benzoyl) 2-methyl S-nitro benzofuran

M.p.: 182°C (isopropanol)
Purity (HPLC): 99.7Z
3~(4-hydroxy benzoyl) 2-isopropyl S5-nitro benzofuran
M.p.: 132°C -

10 Purity (HPLC): 99.9%
3-(4-hydroxy benzoyl) S-nitro 2-phenyl benzofuran
M.p.: 207°C (chloroform)
Purity (HPLC): 100%
2-ethyl 3-(4-hydroxy benzoyl) S-nitro benzofuran

15 M.p.: 152°C (dichloroethane)
Purity (HPLC): 99.4%
3-(4-hydroxy benzoyl) 5-nitro 2-n-propyl benzofuran
M.p.: 119°C (toluene)
Purity (HPLC): 98.8%

20 2-(4-hydroxy benzoyl) 3-methyl S5-nitro benzofuran
M.p.: 235°C (methanol)

-
Purity (HPLC): 96.197

This Sheet Has Been Re; placed
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e) 2-n-butyl 3-{4-(3-di-n-butylamino-propoxy)benzoyl/ 5-nitro benzofuran
A mixture consisting of 11.9 g (0.035 mole) of 2-n-butyl
3-(4-hydroxy benzoyl) S5-nitro benzofuran and 4.8 g (0.035 mole) of
30 potassium carbonate in 60 ml of methyl ethyl ketone is stirred for
0.5 hour. 7.2 g (0.035 mole) of l-chloro 3-di-n-butylamino propane
are then added and the mixture is heated at reflux for 20 hours. It
is allowed to cool, the salts formed are filtered off, washed with

3-(4-hydroxy benzoyl) 2-methyl 7-nitro benzofuran
M.p.: 201°C (methyl ethyl ketone) ”':
25 Purity (HPLC): 98.51%

-—a.q._.._“—'

methyl ethyl ketone and the filtrate is evaporated to dryness. The
35 residue is dissolved in 250 ml of ethyl ether and the solution is washed
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in which Hal and n are as defined previously, in order to

produce a conpound of fornmula V in which A represents -0-,
then with an amne of formula VI, the reaction t aki ng

pl ace in the presence of a basic agent such as an al kal
met al hydroxi de or carbonate or an excess of the am ne of
formula VI, which leads to the formation of the conpounds
of formula Il in which A represents b) when Rlerr] represents

a -A(CHerr])[err]-Hal group, it is condensed with an anine of fornula VI,
which leads to the formation of the

hocor ding o atuie KBET Sd et of R @i PR 15t wiensk wiZh wAFeEbi ai ned
by direct reactirim over shéiym sskfate, (filexredssndidectlorizedc ki adeivebet ween a
Fepresents a - CihealyCit B 4ifediR' i Che 'R RAE ¥ ppdedfly OO CLELGL o
formula XXIV in which Roethils nameesdf.§ s of OB-but)l rHuni3ndir-nbbutylt atined
starting from comaoUKls,8§17 5-nitro benzofuran are obtained.
Yield: 88.76%
Purity (HPLC): 98.25%
M.p. (oxalate): 84°C (ether/isopropanol).
The following compounds were obtained by following the process
10 similar to that described above:
3-/4-(3~-di-n~butylamino-propoxy)benzoyl/ 5-nitro 2-methyl benzofuran.
M.p.: 63°C (isopropyl ether)
Purity (HPLC): 98.9%
3-/4-(3-tert.butylamino propoxy)benzoyl/ 2-n-butyl S5-nitro benzofuran
15 M.p. (acid oxalate): 244°C (acetone/methanol)
3-{4—[3—(N-metpyl N-3,4-dimethoxy-B-phenethyl) amino—propoxg]benzoylj
S-nitro 2-n-butyl benzofuran
M.p.: (acid oxalate): 114°C (acetone)
3-/4-(3-di-n-butylamino-propoxy)benzoyl/ 2-ethyl 5~nitro benzofuran
20 M.p. (hydrochloride): 139°C (ethyl acetate)
Purity (HPLC): 99.6%
3-/%4-(3-di-n-butylamino-propoxy)benzoyl/ 5-nitro 2-n-propyl benzofuran
M.p.: 126°C (ethyl acetate)
Purity (HPLC): 97.97
25 2-n-butyl 3-/4-(3-diethylamino-propoxy)benzoyl/ S5-nitro benzofuran
M.p. (hydrochloride): 131°C (ethyl acetate)
Purity (HPLC): 98.4%
3-/[4~(3-di-n-butylamino-propoxy)benzoyl/ 2-methyl 7-nitro benzofuran
M.p. (toluenesulfonate): 118°C (ethyl acetate)
30 Purity (HPLC): 99.44%
2-/%~(3-di~-n-butylamino~propoxy)benzoyl/3-methyl S5-nitro benzofuran
M.p. (acid fumarate): 148°C (ethyl acetate)
Purity (HPLC): 99.8% '
3-/4-(3~di-n-butylamino-propoxy)benzoyl/ 5-nitro 2-isopropyl benzofuran
35 0il
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formula XXI'l by inplenenting the various foll ow ng steps: a)
acetyl.ation by neans of acetic anhydride in the presence of al um nium
chloride, then brom nation in the presence of an alkali netal hydroxide so
as to forma carboxylic acid derivative according to the nethod descri bed
I n Monatshefte fur Chemie 101, pp 1806-1816 (1970) a carboxylic acid
derivative which is then reacted with thh&nyl chloride to give the acy

chl ori des of general formula: 20 J[err]

Purity (HPLC): 99%
3—[}—(3—di—n-butylamino-propoxy)benzoyl7 5-nitro 2-phenyl benzofuran
M.p.: 95°C (isopropyl ether)
Purity (HPLC): 98.5%2
5 -
f) S-amino 3-/4-(3-di-n-butylamino-propoxy)benzoyl/ 2-n-butyl benzofuran
20.4 g (0.04 mole) of 2-n-butyl B—LZ-Q-di-n-butylamino—

propoxy)benzoyl/ S-nitro benzofuran are stirred in 200 ml of ethanol
in the presence of 0.6 g of platinum oxide in a hydrogenation apparatus

10 under a pressure of 3.4 atmospheres (3.44x105 Pa) of hydrogen. When

3 Pa), the reaction is complete

the pressure attains 2.7 atm (2.73x10
and this requires about 20 minutes.
In this manner, 5-amino 3-[2—(3—di-n—butylamino—propoxy)
benzoyi7 2-n-butyl benzofuran are obtained in a yield of 98.4Z.
15 Purity (HPLC): 95.28%

EXAMPLE 2
Preparation of 5-amino 3-/4-(3-di-n-butylamino-propoxy)benzoyl/ 2-methyl

benzofuran dioxalate

20 A solution of oxalic acid in diethyl ether is added to a
solution of S5-amino 3f[zf(3-di—n-butylamino-propoxy)benzoyl? 2-methyl
benzofuran in diethyl ether. The product is filtered off and

recrystallized from methanol.
In this manner, 5-amino 3-/4-(3-di-n-butylamino-propoxy)
25 benzoyl/ 2-methyl benzofuran dioxalate is obtained.
M.p.: 136°C
Purity (HPLC): 99.3%Z

EXAMPLE 3
30 Preparation of 2-n-butyl 3:[3—(§—di—n-butylamino—propoxy)benzogl] 5-
methylsulfonamido benzofuran hydrochloride (SR 33589B)
a) 2-n-butyl 3-/4-(3-di-n-butylamino-propoxy) benzoyl/ S-methyl-
sulfonamido benzofuran
A solution of 17.6 g (0.154 mole) of methanesulfonyl chloride
35 in 375 ml of dichloroethane is added dropwise to a solution of 68.3
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in which Q Rerr], Xerr] and Hal are as defined previously, b)
condensation of the acyl chloride thus fornmed, in the presence of a Lew s
acid such as alum niumchloride or stannic chlorlde WTh anmaftne—-of

general formula: [err] in which W W and Z are as'ﬂﬁ rev[oualy,

which leads to the formation of the desired conpounds o m
h

However, when an excess of alum niumchloride is used |n
b), an 0- denmet hyl ation al so occurs giving,iise to the c
XVI1 or XX

g (0.15 mole) of 5-amino 3-{&-(3-di-n-butylamino-propoxy) benzoyl/
2-n-butyl benzofuran and 23.6 g (0.23 mole)of triethylamine in 750
ml of dichloroethane. The mixture is stirred for 20h and poured into
500 ml of water. The phases are separated, the organic phases washed
5 with water and evaporated to dryness. The crude product thus obtained
(79.5 g; crude yield: 100Z) is then purified by elution chromatography
on a column of silica (eluant: ethyl acetate).
In this manner, 48 g of purified 2-n-butyl 3-/4-(3-di-n-butyl~
amino-propoxy)benzoyly_S—methylsulfonamido benzofuran are recovered.
10 Yield: 61.6%.
Treatment of the product thus obtained with hexane gave 44
g of a crystalline fraction (purity by HPLC: 96.1%) and 4 g of a
crystalline fraction (purity by HPLC: 99%)
M.p.: 65.32
15
b) 2-n-butyl 3-/4-(3-di-n-butylamino-propoxy)benzoyl/ S-methyl-

sulfonamido benzofuran hydrochloride
2 g of 2-n-butyl 3-/4-(3~di-n-butylamino-propoxy)benzoyl/
5-methyl sulfonamido benzofuran are dissolved in 40 ml of anhydrous
20 ethyl acetate.
Hydrogen chloride in ether is added with stirring to pH =
3. After a few minutes, the hydrochloride begins to precipitate. It
is filtered off after 0.75 hour to give 2.03 g of a colourless product.
In this manner, 2-n-butyl 3-/4-(3-di-n-butylamino-propoxy)
25 benzoyl/ 5-methylsulfonamido benzofuran hydrochloride is recovered.
M.p.: 143°C (acetone)

EXAMPLE 4
Preparation of S—amino 2-n-butyl 3-/4-(2-di-n-butylamino-ethoxy)
30 benzoyl/ benzofuran dioxalate
a) 3~/4-(2-bromoethoxy)benzoyl/ 2-n-butyl 5-nitro benzofuran
A mixture consisting of 23.22 g (0.06 mole) of 2-n-butyl
3-(4-hydroxy benzoyl) S5-nitro benzofuran and 10 g (0.07 mole) of finely
ground anhydrous potassium carbonate is stirred for 0.5 h in 400 ml
35 of methyl ethyl ketone. 45 g (0.24 mole) of 1,2-dibromo ethane are
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The conmpounds of formula XXVI above include, in particular, conpounds of
formul a XV previously nentioned. As for the conpounds of fornura
XXI'l in which Qrepresents a nitro group, these latter have been descri bed
for exanple in the US patents No. 3.452.033 or 4.024.273 in J. Og. Chem
28 p. 2262 (1963), Chem Abst. 99, 212380, 87, 152014 or 83, 9985, in Ann.
Chem (Rone), 55, p. 1028 (1965) or in J. A C.S. 75 p. 1877 (1953).

Usual |y, these conmpounds may be obtai ned 4rom a br onobenzyl derivative of
general formula: [err]

then added and the mixture is refluxed for 6 h. It is allowed to cool,
the mineral salts are filtered off, washed with acetone and the filtrate
is evaporated to dryness in a vacuum. The crude product obtained is
purified by elution chromatography on a column of silica (eluant:

5 toluene).

In this manner, 15 g of 3-/4-(2-bromo ethoxy)benzoy£7 2-n-
butyl 5-nitro benzofuran are obtained after recrystallization from
pentane,

Yield: 567
10 M.p.: 81°C
Purity (HPLC): 95.2%

The following compounds were prepared by following the same
procedure as that described above:
3-/4~(5-bromopentoxy)benzoyl/ 2-n—bu;y1 S-nitro benzofuran

15 M.p.: 55°C (pentane)
Purity (HPLC): 987
3-[2-(3—bromopropoxy)benzoy£7 2-n-butyl 5-nitro benzofuran
Purity (HPLC): 91.28%

20 b) 2-a-butyl 3—[2-(2-di-n-butylamino-ethoxy)benqul? 5-nitro benzofuran

hydrochloride
A mixture consisting of 15 g (0.0336 mole) of 3-/4-(2-bromo-

ethoxy)benzoyl/ 2-n-butyl S5-nitro benzofuran, 17.3 g (0.134 mole) of
di-n-butylamine and 18.5 g (0.134 mole) of anhydrous potassium carbonate
is refluxed for 3 days in 200 ml of toluene. The mixture is allowed

25 to cool, poured into water and the organic phase is separated. The

aqueous phase is extracted 3 times with 50 ml of toluene; the organic
phases are pooled and washed with water. It is dried over sodium
sulfate, filtered and evaporated to dryness in a vacuum. The residue
is then purified by elution chromatography on a column of silica

30 (eluants: hexane/ethyl acetate 8/2) to give 12.7 g (yield: 76.4%) of
the desired compound in the form of the free base. The hydrochloride
is formed in ethyl ether and recrystallized from ethyl acetate.

In this manner, 2-n-butyl 37[2-(2-di-n-butylamino—ethoxy)

benzoyl/ 5-nitro benzofuran hydrochloride is obtained

35 *M.p.: 119,5°C
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21 in which Rlerr] represents a -OH, -SH or -NH err] radical, which is
reacted with triphenyl phosphine, then cyclised by nmeans of an acyl chloride

of general fornula: [err] in which Rlerr] is as defined previously.
This process is applied in particular in the case in which R err]
represents a -OH radical . Al ternatively, the conpounds of formula
XXI'l in which Xerr] represents -S- may al so be obtained by reacting a

2-chloro nitro benzal dehyde with sodium sul fide, then with a chl oroketone,
foll owed by reduction of the ketone group of the ketone conmpound thus
formed so as to produce a 2-al kyl nitro bénzot hi ophene.

Purity (HPLC): 1007
The following compounds were obtained by following the process
similar to that described above:
2-n-butyl 3—[2—(5—d1-n—butyIamino-pentoxy)benzoyl] 5-nitro benzofuran
3 acid oxalate

M.p.: 106,7°C (isopropanol)
Purity (HPLC): 99.6%
2-n-butyl 3-[1—(3-n—but§lamino-propoxy)benzoyl] 5-nitro benzofuran
0il

10 Purity (HPLC): 97.8%

¢) S-amino 2-n-butyl 3-/4—(2-di-n-butylamino-ethoxy) benzo oyl/ benzofuran
dioxalate

This compound was obtained according Lg_gﬁg\gffﬁgf\?escribed

in Example 1f. This Sheq TTe—
15 M.p.: 155°C (isopropanol) Replaced
Purity (HPLC): 967 / /Iﬁ”/ /',”/ ///I /If /II/
ESAMPLE 5
Preparation of 3—[2-(3—di-n—butylaminofpropoxy)benzoxl] S-bismethyl-
20 sulfonamido 2-ethyl benzofuran

A solution of 7.56 g (0.066 mole) of methanesulfonyl chloride
in 40 ml of carbon tetrachloride is added dropwise to a solution of
10 g (0.022 mole) of S5-amino 3-/b-(3-di-n-butylamino~propoxy)benzoyl/
2-ethyl benzofuran and 22.45 g {0.22 mole) of triethylamine in 200
25 ml of carbon tetrachloride. The mixture is refluxed for 20 h, poured
into a mixture of ice and water, then the organic phase is separated.
It is washed with water, dried over sodium sulfate, filtered and
evaporated to dryness in a vacuum. The residue is then purified by
elution chromatography on a column of silica (eluant: ethyl acetate),
30 then the crude product obtained is recrystallized from heptane.
In this manner, 8.4 g of 3-/4-(3-di-n-butylamino-propoxy)
benzoyl/ 5-bismethylsulfonamido 2-ethyl benzofuran are obtained
Yield: 632
M.p.: 70%
35 Purity (HPLC): 98.2%
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The conpounds of forrmula XXII in which Qrepresents a [err] group may

be prepared by catal ytic hydrogenation, for exanple in the presence of

pl ati num oxi de, of a conpound of fornmula X1 in which Qrepresents a nitro

group, followed by reaction of the am no derivative thus fornmed with an

al kane sultone, which leads to the formati on of an am noal kyl sul fonate

derivative which is cyclised with phosphorus pentachl oride so as to produce

t he desired conpounds. ConpourptaMmfE fornula V in which Het

represents a [ gM@%}_ﬁ”_g@-&%{-@g@j&%&"‘ucﬁé}{ﬂw&hﬁh e3P0y1799)4- BB
S5-methylsulfonamido benzofuran (SR 34488)

A mixture consisting of 6.2 g (0.01 mole) of 3/4-(2-di-n-

5 butylamino-ethoxy) benzoyi/ 2-n-butyl 5-bismethylsulfonamido benzofuran
and 8 g (0.2 mole) of sodium hydroxide in 190 ml of ethanol is stirred
for 4 h. The mixture is then poured into a large volume of water and
extracted 3 times with—50 ml of ethyl acetate, The organic solutions

are pooled, washed with water, dried over sodium sulfate, filtered
10 and evaporated to dryness in a vacuum. The residue is then purified
by elution chromatography on a column of silica (eluant: ethyl acetate).
The product obtained is then stirred in heptane until crystals are
obtained.
In this manner, 4 g of 3-[&-(2-di-n—buty1amino—ethoxy)benzoyL]
15 2-n-butyl S5-methylsulfonamido benzofuran are obtained after
crystallization from heptane.
Yield: 74%
M.p. : 86°C
Purity (HPLC): 98.08%

20
EXAMPLE 7
Preparation of 2-n-butyl 3-[&-(3-di-n-butylamino—propionamido)benzoyl]
S-amino benzofuran dioxalate (SR 34512A)
a) 4-(3—chloro propionamido) benzoic acid
25 13.7 g (0.1 mole) of p-aminobenzoic acid are dissolved in

100 ml ethyl acetate at 10°C in a 250 ml round-bottomed flask. 9.5
ml (12.7 g; 0.1 mole) of 3-chloro propionyl chloride are then added
with stirring at 10°C, After the mixture has been stirred for 1 h at
10°C, an aqueous solution of sodium acetate (25 g in 100 ml of water)
30 is added and the reaction mixture is filtered. The colourless solid
thus obtained is washed with water and dried.
In this manner, 13.2 g of 4-(3-chloro propionamido) benzoic

acid are obtained in a yield of 58%.

M.p.: 225°C
This Sheet Has Been Replaced
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22 in which Rerr] and T" are as defined previously, by inplenenting the
follow ng steps: a) saponification with the aid of an al kali netal

hydr oxi de to obtain a carboxy-indolizine derivative b) reaction of the
car boxy-indolizine derivative with ethyl chloroformate in the presence
of an amne, then with an al kali netal azide and finally with benzyl

al cohol to produce a benzyl oxy- car banoyl -i ndol i zi ne derivative c)
hydr ogenati on of this benzyl derivative in the presence of a cat al yst
such as platinumwhich |eads to the formation of an am no- i ndol i zi ne

derivative d) reaction of the amno derivative with an al kane sul tone and
cyclisation with phosphorus pentachloridé8e) condensation, in the presence

of a Lewis acid such as al um ni um chloride, with a halide of fornula
XXI'I'l in which: 1 er represents -A-(CH err err]-Hal radical to
) ?Le fshlowﬂ%g compounéawas A;ep red Lg[follgwing the same

produce the required
process as that described above:

4-(4-chloro butyramido)benzoic acid
Yield: 467
5 M.p.: 220°C (decomposition)

b) 4-(3-chloro propionamido)benzoyl chloride
A mixture of 13.2 g (0.058 mole) of 4-(3-chloro propionamido)
benzoic acid in 100 ml of thionyl chloride are stirred and refluxed
10 (70°C) in a 250 ml round-bottomed flask equipped with a condenser and
a calcium chloride guard tube. After 0.5 h, the thionyl chloride is

evaporated and the crude reaction product is recrystallized from 200
ml of hot toluene. After evaporation, 11.91 g of 4-(3—chloro
propionamido)benzoyl chloride are obtained.
15 Yield: 83%
M.p.: 130°C
The following compound was prepared by following the same

process as that described above:

4-(4—chloro butyramido)benzoyl chloride This Sheet Has Been ood
T LLETEEE
M.p.: 100°C (decomposition) I

c)} 3-[/4-(3—chloro propionamido)benzoyl/ 2-n-butyl S5-nitro benzofuran
11.91 g (0.048 mole) of 4-(3-chloro propionamido)benzoyl

25 chloride and 10.61 g (0.048 mole) of 5-nitro 2-butyl benzofuran are
dissolved in 280 ml of 1,2-dichloro ethane in a 500 ml round-bottomed
flask fitted with a calcium chloride guard tube. 19.84 g (0.149 mole)
of aluminium chloride are then added with vigorous stirring at 0°C.
The reaction mixture is stirred at room temperature for 5 h, then poured

30 onto 1 kg of crushed ice containing 50 ml of concentrated hydrochloric
acid. After being stirred, the product formed is extracted twice with
250 m1 of ethyl acetate. The organic phases are pooled, dried over
sodium sulfate, filtered and the solvents are evaporated in a vacuum
(1330 Pa). A crude solid is thus recovered weighing 19.7 g which is

35 recrystallized from 250 ml of hot toluene.
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conpounds of formula V 2) Rerr] represents a -OCCH err] radical, to

produce a conpound which is O denet hyl ated by neans of pyridine

hydr ochl ori de, boron tribromde or alum niumchloride in order to
produce the required conpounds of formula XVII. As for the
conmpounds of formulae XXX and VII, these |atter can be obtained by reaction

of an ester of 2-nethyl pyridine with a bronp-al kanone in order to produce
a pyridiniumderivative which is cyclised in the presence of triethylam ne.
The ami nes of fornulae XVI and XXVIIl are, for the nost part, known
conpounds since they have been descri bed i A7Us patent No. 4.831.054.

Usual |y, these conpounds of the formulae XVI and XXVII can be prepared by

ne def | ned previously andhknes sgpadly 809 & bt 3/ Kyl prtbisheel ©
presence of a bdmncopkfed+n-dutyl Ssnitroabéredof uran ate obtained.

Yield: 53%

The following compound was prepared by following the same
> process as that just described:

3-/4~(4-chloro butyramido)benzoyl/ 2-n-butyl 5-nitro benzofuran

Yield: 772

M.p.: about 100°C (decemposition)

10 4) 2-n-butyl 3-/4-(3-di-n-butylamino propionamido)benzoyl] 5-nitro

benzofuran oxalate

10.9 g (0.025 mole) of 3-[f4-(3-chloro propionamido)benzoyl/
2-n-butyl S5-nitro benzofuran are dissolved in 50 ml of anhydrous benzene
by refluxing in a 100 ml round-bottomed flask fitted with a condenser

15 and a calcium chloride guard tube.

13 ml i.e. 9.9 g (0.076 mole) of di-n-butylamine are then
added to the reaction mixture. After a reaction time of 5 h, the mixture
is cooled and hydrolysed with 200 ml of water. It is extracted twice
with 100 ml of ethyl acetate, then the organic phases are pooled and

20 dried over sodium sulfate. After filtration, the solvents are evaporated
in a vacuum (1330 Pa). The crude reaction product is chromatographed
on 800 g of silica (eluant: dichloroethane/methanol 95/5) and 13.31
g of the desired compound (yield: 100%) are recovered in the form of
the free base. The oxalic acid salt is formed in 250 ml of absolute

25 ethanol and recovered by filtration.

In this manner, 2-n-butyl 3-/4-(3-di-n-butylamino-
propionamido)benzoyl/ 5-nitro benzofuran oxalate is obtained.

M.p.: 147°C (ethanol)
The following compound was prepared in the same manner as

30 that just described:
2-n-butyl 3-/4-(4-di-n-butylamino-butyramido)benzoyl/7 5-nitro benzofuran
oxalate. e

500 This Sheet Has Been R,
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23 hydr oxi de or carbonate with a conmpound of general fornula: [err]

in which Rerr], Rerr] and n are as defined previously and R[err] is such
that: 1) when A represents -CH or -SH, R [err] represents a halogen atom
or a Cerr]-Cerr] alkylsulfonyloxy radical or a C @i }he6[HaE Bden Replaced

T

e) 2-n-butyl 3-/4—(3-di-n-butylamino-propionamido)benzoyl/ S5-amino

50

benzofuran dioxalate
9.58 g (0.018 mole) of 2-n-butyl 3-/4-(3-di-n-butylamino-
propionamido)benzoyl/ 5-nitro benzofuran in the form of the free base
5 are dissolved in 100 aml of absolute ethanol in a 250 ml round-bottomed
flask., 0.958 g of 5% palladium on active charcoal are added and the

reaction mixture is placed under an atmosphere of hydrogen. It is
stirred vigorously for 5 h and filtered through a glass frit. The
ethanolic solution thus recovered is treated with 3.24 g (0.036 mole)
10 of oxalic acid so as to form the dioxalate which precipitates. It is
filtered off and the salt is recrystallized from 100 ml of hot ethanol.
In this manner, 8.43 g of 2-n-butyl 3-/4-(3-di-n-butylamino-
propionamido)benzoyl/ S-amino benzofuran dioxalate are obtained.
Yield: 70%
15 M.p.: 145°C

EXAMPLE 8
Preparation of N-{Z-n-butyl 3-/4-(3-di-n-butylamino propoxy)benzoyl/
beﬂzoi:'uram—5~11‘}’1J 3-propane sultam acid oxalate

20 a) S5-amino 2-n-butyl benzofuran
8.8 g (0.04 molejof 2-n-butyl S5-nitro benzofuran are stirred

in 100 ml of ethanol in the presence of 0.6 g platinum oxide in a
hydrogenation apparatus under a pressure of 3.4 atm. (50 p.s.i.) of
hydrogen. When the pressure attains 2.7 atm, (40 p.s.i.), the reaction,
25 which lasts about 20 min., is complete. The catalyst is filtered off
and the filtrate is evaporated to dryness in a vacuum to give 7.3 g

(yield: 96.56%) of a crude oily product.
In this manner, 5-amino 2-n-butyl benzofuran is obtained

30 b) N-(2-n-butyl benzofuran-5-yl) 3-ammonium propane-l sulfonate
2.85 g (0.015 mole) of 5-amino 2-n-butyl benzofuran and 1.85
g (0.015 mole) of 1,3-propane sultone are refluxed in 500 ml of
acetonitrile for lh. The expected product precipitates during the

reaction.
35 The mixture is allowed to cool, the product is filtered off,
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2) when A represents -NHerr], RJ[err] represents a R'[err] radical in

whi ch - R'[er] represents a hal ogen atom The conpounds of
formula XI X are either conpounds of fornula | above, or conpounds which
have been described in Eur. J. Med. Chem - Chimca Therapeutica, 12, No. 5
pp. 483-487 (1977). These | atter can be prepared by known net hods,
in particular by the application of nethods simlar to those previously
descri bed. The conpounds of forrmula XXI can be obtained starting
from an am no conmpound of general fornula: [err] in which R err] and
X[err] are as defined previously, by inplementing the foll ow ng process: a)
reaction with two equi val ents of a conpou of formula Ill or Illa in the
presence of an acid acceptor such as an am ne, for exanple triethyl am ne,

washed with ethyl ether and dried in a vacuum to give 2.9 g of product
which is recrystallized from 450 ml of ethanol.
In this manner, 1.6 g of N-(2-n-butyl benzofuran-5-yl) 3-
ammonium propane-l-sulfonate are obtained.
3 Yield: 347
M.p.: 250 - 253°C

¢) N-(2-n-butyl benzof;;an-S-yl) 1,3-propane sultam
A mixture of 0.78 g (0.0025 mole) of N-{2-n-butyl benzofuran-
- 10 5~yl)3-ammonium propane-l-sulfonate is triturated in a mortar with
1.05 g (0.005 mole) of phosphorous pentachloride. The mixture is then
diluted with cold water, triturated,‘the product is filtered off, washed
with water and dried in a vacuum. In this manner, 0.4 g of N-(2-n-butyl

benzofuran-5-yl)1,3-propane sultam is obtained after recrystallization

15 from cyclohexane.
This
Yield: 54.5% pia s oo Replased
s+ s RN
d) N—/2-n-butyl 3-(4-methoxybenzoyl)benzofuran-5-yl/ 1,3-propane sultam
20 16.25 g (0.0625 mole) of tin tetrachloride are added during

45 min. to a solution of 7.35 g (0.025 mole) of N-(2-n-butyl benzofuran-
5-yl) 1,3-propane sultam and 5.55 g (0.0325 mole) of anisoyl chloride
in 38 ml of dichloroethane. Stirring is continued for 3 h and the
reaction mixture is poured onto a mixture of ice and water. Stirring

25 is continued for a further 30 min., the organic phase is washed 3 times
with 50 ml of water, once with 100 ml of a saturated solution of sodium
hydrogen carbonate, then again with 100 ml of water. After evaporation,
9 g of product are obtained which are purified by elution chromatography
on silica with chloroform as eluant. In this manner, 6 g of N-/2-n-

30 butyl 3-(4-methoxybenzoyl)benzofuran-5-yl/ 1,3~propane sultam are
obtained after recrystallization from ethanol.
Yield: 56.1%
M.p. : 104 - 107°C

35
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b) condensation of the bisul fonam do derivative obtained wth a conpound
of formula XXIVin which Rlerr] represents a -OCHerr] group in the

presence of a Lewis acid such as tin tetrachloride, c)

nmeans of a suitable agent such as boron tribrom de in order to formthe

24

nitro group,

desired conpounds of formula XX
The conpounds of fornmula XXXIIl can be prepaummumlu”"
hydr ogenati on of a derivative of forrmula XXII, in which Qr

in the presence of platinumor palladlun1OX|de

This Sheet Has Been Replaced

for the conpounds of formulae VI, VIII1, X132 XXl 11, XXV,

10

15

20

25

30

35

e) N-/2-n-butyl 3-(4-hydroxy benzoyl)benzofuran-s-y¥7 1,3-propane sultam
2.15 g (0.005 hole) of N-{2-n-butyl 3-(4-methoxy benzoyl)

benzofuran-5-y17 1,3-propane sultam are refluxed for 4 h in 33 ml of

dichloromethane in the presence of 2.66 g (0.02 mole) of aluminium

chloride. The mixture is allowed to cool and poured onto a mixture

of ice and water. The organic phase is extracted 3 times with 20 ml

of 5% sodium hydroxide, then this solution is extracted twice with

25 ml of dichloromethane. The solution is acidified with concentrated
hydrochloric acid and the acidic solution is stirred until
crystallization occurred. Crystals are filtered off, washed with water
and dried in a vacuum. In this manner, 1.8 g of N-/2-n-butyl
3-(4-hydroxy benzoyl)benzofuran-5-y}/ 1,3-propane sultam are obtained.
Yield: 86.9Z

M.p. : 79-84°C

£) M;{Z-n-butyl 3—~/4~(3-di~-n-butylamino-propoxy)benzoyl/benzofuran-
Sjll 1,3-propane sultam acid oxalate

This compound is obtained according to the method described in Example
le.

M.p. ¢ 75°C (isopropanol)

EXAMPLE 9
2-n-butyl 34k&f(§rdi—n-bg§y1amino—propoxg)-phenyl]hydroxymethyi&

S5-methylsulfonamido benzofuran acid fumarate (SR 34173 A)

53.1 g (0.0954 mole) of 2-n-butyl 3-/4-(3-di-n-butylamino-
propoxy)benzoyl/ S5-methylsulfonamido benzofuran, 2.5 1 of tetrahydro-
furan and 285 ml of methanol are introduced into a 5 1 round-bottomed
flask cooled to 0°C. 5.7 g (0.152 mole) of sodium borohydride are then

added in portions. After the addition is complete stirring is continued

for a further 2 hours. The disappearance of the starting carbonyl
compound is checked by thin layer chromatography (TLC) and 930 ml of
water and 930 ml of dichloromethane are added to the reaction mixture.
The organic phase is separated and the aqueous phase is extracted twice
with 400 ml of dichloromethane. The organic phases are pooled, washed
with water and dried over sodium sulfate. The solution is filtered

REPLACED
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XXVETT, XXXI and XXXI'l, they are known conpounds. Mst of them have been
publi-shed in particular in the US patents No. 4.024.273 and No. 4.831. 054,
the patent applications EP 0235.111 or WD 90/02743 or in Eur. J. Med. Chem
- Chimca Therapeutica 12, No. 5 pp. 483-487 (1977). These conpounds can
all be prepared by known net hods.

25 At present, it is undoubtedly of interest to use as agent
for the prevention of cardiac arrhythmas, the potentialities offered by
del ayed conduction of the electrical i se at the cardiac cell or the

prol ongation of the refractory period.
and evaporated to dryness in a vacuum. Isopropyl ether is added to
the residue obtained and heated. The insoluble material is discarded
by hot filtration of the mixture and the expected product is allowed
to crystallize in the form of the free base. It is taken up in ether
5 and the fumarate is formed by the addition of fumaric acid in ether.
In this manner, 2-n-butyl 3-{?&-(3-di—n—butylamino—propoxy)

phenyL]hydroxymethyi} S-methylsulfonamido benzofuran acid fumarate is
obtained.
Yield : 52.5%

10 M.p. : 94°C,

EXAMPLE 10
2-n-butyl 3-/4-(3-di-n-butylamino-propoxy)benz S-methylsulfonamido
benzofuran (SR 34162) '
100 ml of trifluoroacetic acid are introduced under a stream

15 of nitrogen into a 500 ml round-bottomed flask cooled to 0°C. 0.6 g
{0.016 mole) of sodium borohydride are then added in portioms.
Stirring is maintained for 0.5 h at 0°C and a solution of 5.58 g (0.01
mole) of 2-n-butyl 3-{21—(3—di—n-butylamino-propoxy)phenyl]hydroxy—
methyi}S—methylsulfonamido benzofuran in 500 ml of dichloromethane

20 are added dropwise. When the addition is complete, stirring is continued
for a further 40 min. at 0°C, then the excess sodium borohydride is
destroyed by means of 5 ml of water. The mixture is evaporated to
dryness in a vacuum and 250 ml of water and 250 ml of dichloromethane
is added to the residue. The organic phase is separated. It is washed

25 with a 2.5% solution of NaOH, then with water and dried over sodium
sulfate. It is filtered and evaporated to dryness in a vacuum. The
residue is purified by elution chromatography on silica with a dichloro-
methane/methanol 85/15 mixture. The crystalline product obtained is
then stirred with hexane and filtered off.

30 In this manner, 2-n-butyl 3-/4-(3-di-n-butylamino-propoxy)
benzyl/ 5-methylsulfonamido benzofuran is obtained in a yield of 66.7%.
Purity (HPLC) : 97.1%
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¥y~ physi o- pat hol ogi cal™ st'at’es 'prol ong the repol ari zati on_of _t he.
gt and are associated wth a reduced incidence of cardiac
It on, the concept of pharnacologlcal control of rhythm c disorders -

'“aS|ng the action potential is relatively new The
# potential of the myocardiac cellk,in fact represents a nodification
gne resting potential of this cell which, after having attained the
Feshold potential (-70 mllivolts) sufficiently rapidly, initiates a
equence of changes in t he nenbranegp@ygguual After passage of
the i npul se, P N
sti mul at i on; ERERRF% 5
| mpossi bl e t&;@ueﬁi@héﬂwdn@naatdl(smm?e@s dur| ng the reI at ive ref ractory
period a suff |entI rful tus-can lead to a slowy propagated
response. @ QMMM&%@% peri ods determ nes the
uni di becti onal nat ur & sflutimm pf dBadgag i(Onl afolehefi Aphlere 5-nitro The
characterlstl Ché t e uction
R TheCrof hdizaflenyie G080 UL BO'ERMAL 16UeBER 16 5022 Hrnkille 6019

g of sodium sulfide (NaZS, 9 HZO) and 1 6 g of sulfur are added with

vigorous stirring, Heating is maintained at 50°C for 0.5 h and a yellow

precipitate is formed. The mixture is cooled to 20°C and a solution-”
10 of 6 g of sodium hydroxide and 6 g of sodium sulfide in 40 ml of water
is added. Stirring at this température is maintained for a further
0.5 h to produce a red solution of 5-nitro 2-thio benzaldehyde. The
mixture is cooled to 10°C by means of an icebath and 9.2 g (0.1 mole)
of chloroacetone are added. Stirring is maintained at room temperature
15 for a further 2 h, then the mixture is poured into 200 ml of water.
It is neutralized with, acetic acid and the brown precipitate thus formed
is filtered off. It is dried in a vacuum at a temperature of 50°C to
give 21 g of Z—acgtyl 5-nitro benzothiophene which are purified by
chromatography on a column of silica (eluant : dichloroethane/heptane
20 9/1). I
M.p. : 103°C This Sheet Has Beep

AR LR

b) 2-ethyl S-nitro benzothiophene
25 A solution of 22.6 g (0.195 mole) of triethylamine in 50
ml of dichloromethane is cooled to 0°C by means of an ice-sodium

chloride bath. Boron trifluoride is then added to saturate the solution
(about 25 g). A solution of 14.4 g (0.065 mole) of 2-acetyl 5-nitro
benzothiophene in 50 ml of dichloromethane is added while the

30 temperature is maintained at 0°C. Stirring is continued at 0°C-for
0.5 h while a very gentle stream of boron trifluoride is introduced.
The complex formed is decomposed with a saturated solution of sodium
chloride, the q;gggig_fraction is washed three times with a solution
of sodium chloride and dried over anhydrous sodium sulfate. ItTis

35 filtered and the solvent is evaporated at a rotary evaporator. In this
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shortening of the repolarization is arrhythnogenic as a result of the
concomtant shortening of the refractory period. Conversely, any
interference uniformy |engthening the action potential produces a

| engt heni ng of the absolute refractory period and this dimnishes the

aryt hnogenicity. In other words, if the attainnment of a
threshold | evel of the nenbrane potential necessary to generate a second
action potential is delayed, in response to a stinulus, by interfering in
processes 26 which normally
control the rate of repolarization, the ré?ractory peri ods (absolute period
and efficacious period) of the cardiac nuscle

manner, 16.6 g of 2-ethyl S-nitro benzothiophene are obtained in the
form of a yellow solid which is purified by chromatography on a column
of silica (eluant: heptane/ethyl acetate 9/1).
M.p. : 55°C

5 Yield: 61.97

c) 3-(4-methoxy benzoyl)2-ethyl S5-nitro benzothiophene
9 g (0.0434 mole) of 2-ethyl 5-nitro benzothiophene are

dissolved in 300 ml of dichloroethane. The solution is cooled to 0°C

10 by means of an ice/sodium chloride bath. 28.9 g (0.217 mole) of
aluminium chloride are then added in portions, followed by the dropwise
addition of 7.5 g (0.0434 mole) of anisoyl chloride in 100 ml of
dichloroethane. The mixture is stirred at room temperature for 3 h,
poured onto ice and the organic fraction is washed twice with water.

15 It is dried over anhydrous sodium sulfate, filtered and the solvent
is evaporated at a rotary evaporator.

In this manner, 17 g of 3-(4-methoxy benzoyl) 2-ethyl 5-nitro

benzothiophene are obtained which are purified by chromatography on
a column of silica (eluant : heptane/ethyl acetate 7/3).

20 M.p. : 103°C
Yield: 60.1%

d) 3-(4-hydroxy benzoyl) 2-ethyl 5-nitro benzothiophene
A mixture of 7.7 g (0.0225 mole) of 3-(4-methoxy benzoyl)
25 2-ethyl S5-nitro benzothiophene and 35 g of pyridine hydrochloride are
heated at 185°C for 2.5 h. The mixture is cooled and taken up in 100
ml of water. The product is filtered off and washed on the filter with
water and dried in a vacuum at a temperature of 50°C. After purification
by chromatography on a column of silica (eluant: heptane/ethyl acetate
30 6/4), 5.6 g of 3-(4-hydroxy benzoyl) 2-ethyl S-nitro benzothiophene
are obtained.
M.p. : 210°C
Yield: 76% This Sheet Hag Been Replaced
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ought to be correspondi ngly prol onged, a phenonmenon whi ch woul d be expected
to create an antiarrhythm c nechani sm At present, am odarone
or 2-n-butyl 3-/4-(2-diethylam no ethoxy) 3,5-diiodo benzoyl/ benzofuran is
one of the rare anti- arrhythm c agents on the nmarket which possesses the
properties just explained. The conpound, in fact, prolongs the
repol ari zati on plateau without nodifying the rate of rapid depol ari zati on.
Its anti-arrhythmc effect derives fromthe uniformlengthening of the
action potentials and the refractory periods of the nyocardial cells.
Furthernore, am odarone possesses inconmpéete antiadrenergic properties of
the [err] and [err] types. Hence, this conpound may be considered not as a
[err] blocker but as an adreno-decelerator, i.e. as a partial antagonist of
[err] and [er) : _RiuJondl sput abl e
benefit since it ) 1] Brr] or [err]
ant agoni stic ﬁ%‘“"ﬁkﬁrﬁ%ﬁc@ﬁa&ﬁtq he Si de effects to which they may | ead
in the clinic ("Bruxeligs Magbedl vas NdtathedSeRiorabEY £3962. ndBASIEAB1HEO) .

Derivatives of b&r;lzng eurgn benzot hi ophene, indole or

2 M.p. : about 86°C (diethyl ether)
The following compound was prepared in a similar manner:
3—{ —/3 ~(N-methyl N-3 4-d1methoxy—ﬂ-phenethyl)amlno-propoxz/benzoyl}
2-ethyl 5-nitro benzothiophene hydrochloride.

M.p. : 168°C (ethyl acetate/isopropanol 8/1)
10

f) 5-amino 3-/4—(3-di-n-butylamino-propoxy)benzoyl/ 2-ethyl

benzothiophene dioxalate

This compound was obtained according to the method described
in the Examples 1f and Z.
15 M.p. : 136°C (ethyl acetate/ethanol 8/2)

EXAMPLE 12
Preparation of S-amino 3-/4-(3-di-n-butylamino-propoxy)benzoyl/ 2-n-
butyl benzothiophene dihydrochloride (SR 34479 A)
20 a) 2-butyroyl S-nitro benzothiophene

This compound was obtained in a manner similar to that

described in Example lla.
Yield; 52,2°C This Sheet Has Been Replaced

s [T

b) 2-n-butyl 5-nitro benzothiophene
This compound was obtained according to a method similar

to that described in Example 11b.
Viscous oil.
30 Yield : 72.3%

¢) 3-{4-hydroxy benzoyl) 2-n-butyl 5~-nitro benzothiophene
7.8 g (0.033 mole) of 2-n-butyl 5-nitro benzothiophene are
dissolved in 250 ml of dichloroethane. The solution is cooled to 0°C
35 by means of an ice/sodium chloride bath, then 22 g (0.165 mole) of

THIS SHEET HAS BEEN
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indolizine with chem cal structures simlar to that of am odarone are

al ready known, i.e. those bearing a dial kylam no- or nonoal kyl am no-
al koxy-benzoyl chain at position 3: such conpounds exhibited active
properties on the cardi ovascul ar systemto varying degrees. In

this context, the US patents Nos. 3.920.707 and 3.947.470, the EP patent
applications Nos. 338.746 and 360. 784, the PCT patent applications Nos. W
89/ 02888, 89/02892 and 89/02893 as well as Eur. J. Med. Chem - Chinmica
Therapeutica 12, No. 5 p. 483-487 (1977) may be nenti oned.
27

57

aluminium chloride are added in portions. This is followed by the
dropwise addition of 6 g (0.35 mole) of anisoyl chloride in 50 ml of
dichloroethane. The mixture is stirred at room temperature for about
12 h, then poured onto ice. The organic fraction is washed twice with

5 water, dried over anhydrous sodium sulfate, filtered and the solvent
is evaporated 4t a rotary evaporator. The residual oil is then purified
by chromatography on a column of silica (eluant : dichloroethane/ ethyl
acetate 98/2).

In this manner, 7.5 g of 3-(4-hydroxy benzoyl) 2-n-butyl
10 5-nitro benzothiophene are obtained.

Yield: 64.1%
M.p. 1 147°C

d) 3-/4-(3-di-n-butylamino-propoxy)benzoyl/ 2-n-butyl S-nitro

15 benzothiophene acid oxalate
This compound was obtained according to the method of Example

Te.
M.p. : ca. 88°C (diethyl ether)

20 e) 5-amino 3-[1—(3-di—n-butylaminngroppxy)benzoyLZﬁZ—n—butxl
benzothiophene dihydrochloride
This compound was obtained according to the method described
in the Examples 1f and 2.
M.p. : 116°C (diethyl ether)

i

Preparation of S5-amino 2—[3fgg-di-n-butylaminoepropoxy)benzoy;zﬁg-n-
butyl benzothiophene oxalate (SR 34224 A)
a) 3-n-butyl S-nitro benzothiophene 2-carboxylic acid chloride
30 . 15.2 g (0,054 mole) of 3-n-butyl S5-nitro benzothiophene 2-
carboxylic acid (RFA patent 2,854,014) are suspended in 50 ml of thionyl
chloride and 1 ml of N,N-dimethylformamide. The suspension is stirred
and heated until the dissolution of the acid is complete, then the excess
thionyl chloride is distilled at a rotary evaporator. The solid residue
35 is taken up in heptane, filtered off, the product is washed on the

25
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Now at present, there appears to exist no known derivative of benzofuran,
benzot hi ophene or indol e which bears the dial kylam no- or

nonoal kyl am no- al koxybenzoyl chain and which is substituted on the
honbcycoc by a substituted or unsubstituted am no group.

Al t hough the US patent No. 3.947.470 covers adequately nitrogenous

derivatives of the honocycle, i.e. derivatives bearing a nitro group, no
conpound of this type may be considered as havi ng been actually prepared
and still less tested froma pharnmacol ogi cal point of view The

surprising discovery has now been nade irsg he context of the invention that
derivatives of benzofuran, benzothi ophene, indole and indolizine bearing a
nonoal kyl am no- or di al kyl am no- al koxy- benzoyl chain as well|l as other
groups att achefiltert withhbeghaoe yaridedeied pmra vatiuar oty a cenpeeabturenef @08Cof
benzof uran, benzot hi opkeng .Qr | I f t he | dizne. J1i ;

I ndol i zi ne possess renlgﬁkgrbﬁ em%%%?ﬁ?c%ﬁo%%cga?%-%g%gtsi ;zlsé‘f\'%mﬁ%%oglfr%ophene
expressed in paredrdbokdichgcidnchoridesayei ebtaipediur ati on of the action
potential and gng rLedgegct ory periods of the cardiac cell

5
b) 2-(4-hydroxy benzoyl) 3-n-butyl S5-nitro benzothiophene
7.3 g (0.0245 mole) of 3-n-butyl 5-nitro benzothiophene 2-
carboxylic acid chloride are dissolved in 240 ml of dichloroethane,
the solution is cooled to 0°C and 26.3 g (0.122 mole) of aluminium

10 chloride are added. After the mixture has been stirred for 0.5 h at
0°C, 7.94 g (0.0735 mole) of anisole are added. The mixture is allowed
to attain room temperature, then is heated at 60°C for 6 hours. It
is poured into ice-cold water, the organic fraction is separated and
the aqueous fraction is washed with dichloroethane. The organic

15 fractions are pooled and washed with water, dried over sodium sulfate,
filtered and the solvent is evaporated at a rotary evaporator. The
residue is then purified by chromatography on a column of silica
(eluant: dichloroethane/ethyl acetate 98/2).

In this manner, 2.7 g of 2-(4-hydroxy benzoyl)3-n-butyl 5-

3 - 2 \
20 nitro benzothiophene are obtained.

Yield: 31%  This Stect Has Becn Replaced
M.p. : 182°C (acetic acid/water 9/1). ! ’"m”,"”m”,”",

c) 2-/4-(3-di-n-butylamino-propoxy)benzoyl/3-n-butyl 5-nitro

25 benzothiophene
3.4 g (0.0095 mole) of 2-(4-hydroxy benzoyl)3-n-butyl
5-nitrobenzothiophene are dissolved in 100 ml of N,N-dimethylformamide.

The solution is stirred, then 7 g of ground anhydrous potassium

carbonate and 1.95 g (0.0095 mole) of di-n-butylaminopropyl chloride
30 are added., The mixture is heated at 100°C for 0.5 hour, cooled and

the reaction product is poured into water. The mixture is extracted

with ethyl acetate, the organic fraction is washed with water, dried

over sodium sulfate, filtered and the ethyl acetate is evaporated at

a rotary evaporator to give a thick oily residue. This is then purified
35 by chromatography on a column of silica (eluant: dichloroethane/ethanol
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These properties have even shown thenselves to be superior to those
recorded with known derivatives or with anal ogues bearing a nitro
substituent on the honocycl e. Furthernore, it has been possible
to denonstrate that conpounds of the invention possess fewer possible side
effects than anal ogous known conpounds. In particular, it is
known t hat am odarone causes phospho- |ipidoses in the lung, which results
in the destruction of nmacrophages in the alveoli. This destruction is
expressed in the patient undergoing treatnent with am odarone by the

appear ance of pul nonary conplications, S h as respiratory insufficiency
which wll require the cessation of trea

9/1).
In this manner, 2-/4-(3-di-n~butylamino-propoxy)benzoyl/
3-n-butyl S-nitro benzothiophene is obtained,

5 d) 5-amino 21[&-(3—di-n-butylamino-p;qpoxx)benquLZ3-n-butyl

benzothiophene oxalate

This compound was obtained according to the procedure
described in the Fxamples 1f and 2.
M.P. : 135°C (isopropanol)
10
EXAMPLE 14
Preparation of 3—[1-(3—di-n—butylamiﬁo—propoxy)benzoxlzfz—n-butxl 5-
nitro indole (SR 34127),.
a) 2-n-butyl S5-nitro indole
15 A solution of 11 g (0.064 mole) of 2-n-butyl indole in 50
ml of concentrated sulfuric acid is cooled to 0°C with the aid of an

ice/sodium chloride cooling bath. While this temperature is maintained,
a solution of 5.4 g of sodium nitrate in 50 ml of concentrated sulfuric
acid is added dropwise (time of addition: 1.5 h). The mixture is stirred
20 for a further 0.25 h and poured onto 400 g of crushed ice. The yellow
precipitate is filtered off and washed with cold water on the filter.
In this manner, 13.5 g of 2-n-butyl S5-nritro indole are
obtained.
Yield: 96.7Z
25 M.p. : 105°C (isopropanol/water 1/1)
Purity (HPLC): 99.1Z
The following compound was prepared in a manner similar to
that just described:

5-nitro 2-phenyl indole
30 Yield: 952
M.p. : 193°C (isopropanol/water)

This Sheet Has Been Re placed
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A mixture of 20 g (0.091 mole) of 2-n~butyl S5-nitro indole
35 and 16.2 g (0.091 mole) of 4-methoxy benzoyl chloride is stirred and

.
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28 O her known conpounds such as 2-n-butyl 3-/4-(3-di-n-butyl -
am no- propoxy) benzoyl 7 benzofuran, also exhibit this side effect. For
exanple, it has been possible to denonstrate that at an oral dose of 139
ng/ kg for 14 days this conmpound causes an 11.6% i ncrease of the pul nonary
phospholipids in the rat. Under the same conditions, at a dose of 100

ng/ kg, am odarone causes a 26. 7% increase in the |evel of phospholipids in
t he | ung. In contrast, the follow ng conpounds of the invention:
- 2-n-butyl 3-[4-(3-di-n-butyl am no-propoxy) benzoyl] 5-nethyl sul fonam do
benzofuran (Ex. 2) - 5-amno 3-[4-(3-di-n-Dutyl am no-propoxy) benzoyl ]
2-n-butyl benzofuran (Ex. 3) do not alter the |evels of pul nonary

phosphol i pi ds aﬁe%% dC5t qfs aclf%omd g RNdnd dg‘%sggéésggn r&ieﬁféel 47 ﬂxu?n)

In view of this absence o pul nmonary |Ip
phar macol ogi cal reassien gaxtereardg, takge ‘dbhpcd}ﬁblweﬁh@el-nwﬁ'?ﬂdﬁ%vwrs%\ed

the best potent i@ ishl fshta$s AVapordted VIt dl fot3Pf evaporator (solid brown residue).
The residue is then purified by chromatography on a column of silica
5 {eluant: heptane/ethyl acetate 1/1).
In this manner, 23 g of 3-(4-methoxy benzoyl) 2-n-butyl 5-
methoxy indole are obtained.
Yield: 72% -
M.p. : 170°C (heptane/isopropanol 8/2)
10 Purity (HPLC) : 98.7%
The following compounds were prepared in a manner similar to that just
described: .
2-(4-methoxy benzoyl) 3-n-butyl 5-nitro indole
Yield: 62.9%
15 M.p. ¢ 142°C (heptane/ethyl acetate 7/3).
2-(4-methoxy benzoyl) 3-n-butyl l-methyl S5-nitro indole
Yield: 64.57
M.p. : 102°C (ethanol)

20 c) 3-(4-hydroxy benzoyl) 2-n-butyl 5-nitro indole
12.3 g (0.035 mole) of 3-(4-methoxy benzoyl) 2-n-butyl 5-
nitro indole and 40.4 g (0.35 mole) of pyridine hydrochloride are mixed
and then heated at 180°C for 1.5 hours. The mixture is taken up in
water, acidified with hydrochloric acid and the brown precipitate is
25 filtered off. It is washed with water on the filter and the crude

"~ product is then treated with a dilute solution of sodium hydroxide
and 5 g of active charcoal. It is filtered through a fritted disc and
the filtrate is acidified with hydrochloric acid. The precipitate is
filtered off and washed with water on the filter. It is then dried

30 in a vacuum at 60°C.
In this manner, 9.4 g of 3-(4-hydroxy benzoyl) 2-n-butyl

S5-nitro indole are obtained.
Yield: 79.6%Z This Sheet Has Been Replaced

i

. M.p. : 230°C (water/isopropanol 6/4)
35 Purity (HPLC) : 99.6%
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antiadrenergic agent is 2-n-butyl 3-[4-(3-di-n-butylam no-propoxy) benzoy],
5- net hyl sul f onam do benzofuran and its pharnmaceutically acceptable salts.
The results of pharnacol ogical tests perforned for the purpose of

determ ning the properties of the conpounds of the invention on the

cardi ovascul ar systemare |isted bel ow. | - Effect on the duration of the
action Potenti al The effect of the conpounds of the invention
on the duration of the action potential has been denonstrated by the
measurenent of the effect of intravenous adm nistration in the rat "in

Vi vo". The foll ow ng procedure 85 ysed.

Sprague-Dawl ey nmal e rats wei ghing 250 to 450 g are anaesthetized and
attached to a carrier %ﬂetgﬁldorsal osi&gon. Al t

owing compounds were preggred in a manner similar
to that just described: |
2-(4-hydroxy benzoyl) 3-n-butyl5-nitro indole
Yield: 77.7%
5 M.p. : 181°C (water/isopropanol 8/2)

2-(4~hydroxy benzoyl)}3-n-butyl l-methyl S5-nitro indole
Yield: 84.7%
M.p. : 172°C (isopropanol/water 6/4)
3-(4-hydroxy benzoyl) 2-ethyl l-methyl 4-nitro indole

10 M.p. : 191°C (water/ acetic acid 7/3)

d) 3-/4-(3-di-n-butylamino-propoxy)benzoyl/ 2-n-butyl S5-nitro indole
5 g (0.015 mole) of 3-(4-hydroxy benzoyl) 2-n-butyl 5-nitro

indole are dissolved in 100 ml of N,N-dimethylformamide, the solution

15 is stirred and 12 g of ground anhydrous potassium carbonate and 3 g
(0.015 mole) of di-n-butylaminopropyl chloride are added. The mixture
is heated at 100°C for 0.5 hour, cooled and the reaction product is
poured into water. It is extracted with ethyl ether and the ethereal
fraction is washed with water., It is dried over sodium sulfate, filtered
20 and the ether is removed at a rotary evaporator which gives 5.1 g of
an oily residue which is purified by chromatography on a column of
silica (eluant: dichloroethane + 5% ethanol).
In this manner, 2.9 g of 3-/4-(3-di-n-butylamino-propoxy)
benzoyl/ 2-n-butyl S5-nitro indole are obtained.

25 Yield: 38.1Z This Sheet Has Been Replaced
e B AN
EXAMPLE 15
Preparation of S-amino 3-/4-(3-di-n-butylamino-propoxy)benzoyl/ 2-n-
30 butyl indole dioxalate (SR 34158 A).

4 g (0.0078 mole) of 3-/4-(3~di-n-butylamino-propoxy)
benzoyl/2n-butyl S-nitro indole dissolved in 100 ml of ethanol and
in the presence of 0.150 g of platinum oxide are hydrogenated at room
temperature under a pressure of 7 kg/cm2 (6.867 x 105 Pa), The mixture

35 is filtered and the ethanol evaporated to give 3.5 g of a viscous

THIS SHEET HAS BEEN
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29 bi pol ar el ectrodes have been attached to the 4 paws for the recording
of the electrocardiogram the rat is placed under artificial respiration.
After thoracotony and rupture of the pericardium a suction electrode is
applied to the heart (while avoiding the coronary arteries). This latter
adheres instantaneously as a result of t B8 force of aspiration of a vacuum
punp to which it is connected. The action potential and the

el ectrocardi oqr, t he opgded sj nul a at.e sec
before the ad%lillines gf ng . %’stp“’é SWaS%Prt@g éﬁ“&. ?‘f"élrg%t
(1, 3, 5 and Mtainwtm)thaﬁt;ﬁmifm aplmmbmatrograpjry of sacdbem of siliest
conpound duri Q%lggnt'eﬁégggﬁelethanol 9/1) and converted into the dioxalate in
diethyl ether.
3 In this manner, 5-amino 3-/4-(3-di-n-butylamino-propoxy)
benzoyl/ 2-n-butyl indole dioxalate is obtained,

e

EXAMPLE 16
Preparation of 3-/4-(3-di-n-butylamino-propoxy)benzoyl/ 2-n-butyl 5-
10 methylsulfonamido indole hydrochloride (SR 34138 A)
A solution of 5 g (0.04 mole) of methanesulfonyl chloride
in 20 ml of dichloroethane is added dropwise at room temperature and
with stirring to a solution of 1.7 g (0.0035 mole) of 5-amino 3-/4-

(3-di-n~butylamino-propoxy)benzoyl/ 2-n-butyl indole and 0.6 g of

15 triethylamine in 20 ml of dichloroethane. The mixture is stirred for
15 hours and the product of the reaction is washed twice with water.
It is dried over sodium sulfate, filtered and the dichloroethane is
evaporated to give 2.1 g of an oily residue which is purified by
chromatography on a column of silica (eluant: heptane/ethyl acetate

20 1/1). 1 g of 3-[4-(3-di-n-butylamino-propoxy) benzoyl/ 2-n-butyl 5-
methylsulfonamido indole is thus recovered (yield: 52.6%; amorphous
product) which is taken up in anhydrous ethyl ether. The hydrochloride
is then formed by the addition of hydrogen chloride in ether,

In this manner, 0.9 g of 3-/4-(3-di-n-butylamino~propoxy)

25 benzoyl/ 2-n-butyl S-methylsulfonamido indole hydrochloride is obtained.
M.p. : 112°C
Purity (HPLC): 99.1%

_ EXAMPLE 17
30 Preparation of 3-/4-(3-di-n-butylamino-propoxy)benzo 2-n-butyl 1-
methyl 5-nitro indole hydrochloride (SR 34147 A)
a) 3-(4-methoxy benzoyl) 2-n-butyl l-methyl 5-nitro indole
0.8 g (0.00303 mole) of 1,4,7,10,13,16-hexaoxacyclooctadecane
and 3.9 g (0.0351 mole) of potassium tert.butoxide are added to 30Q
35 ml of benzene with stirring. After 0.25 hour, a solution of 10.7 g

This Sheet Has Been Replaced
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The results obtained are expressed in % increase of the duration of the
action potential (D.A P.) relative to the duration recorded before the
adm ni stration of the test substance, the duration being nmeasured at 90% of

t he anplitude of the action potential. The fol |l ow ng exanpl es
illustrate the results obtained, the conmpounds of fornula | being in the
formof the free base or a salt. 30 [err]

63

(0.0303 mole) of 3-(4-methoxy benzoyl) 2-n-butyl S-nitro indole in
60 ml of benzene is added. The mixture is stirred for 0.25 hour, then
5 g (0.0303 mole) of methyl iodide are added dropwise. The mixture
is stirred for a further 18 hours at room temperature, then it is poured
5 into water. The benzene fraction is separated, the aqueous fraction
is washed with benzene, the benzene fractions are pooled and dried
over sodium sulfate. The solution is filtered and the benzene is removed
at a rotary evaporator to give a solid brown residue. This is then
crystallized from an ethyl acetate/heptane 1/1 mixture.
10 In this manner, 10.3 g of 3-(4-methoxy benzoyl) 2-n-butyl
1-methyl 5-nitro indole are obtained.
M.p. : 168°C
Purity (HPLC): 98%
The following compound was prepared in the same manner as that just
15 described:
l-methyl 5-nitro 2-phenyl indole from 5-nitro 2-phenylindole
Yield: 92%
M.p. : 185°C (isopropanol/heptané)

20 b) 3-(4-hydroxy benzoyl) 2-n-butyl l-methyl 5-nitro indole
10.3 g (0.028 mole) of 3-(4-methoxy benzoyl) 2-n-butyl 1~

methyl S-nitro indole and 32.4 g (0.28 mole) of pyridine hydrochloride
are mixed and then heated at 180°C for 2 hours. The mixture is taken
up in water, acidified with hydrochloric acid and the brown precipitate

25 is filtered off. The crude product is washed on the filter with water,
then treated with a dilute solution of sodium hydroxide and 4 g of
active charcoal. It is filtered through a glass frit and the filtrate
is acidified with hydrochloric acid. The precipitate formed is filtered
off, washed on the filter with water and dried in a vacuum at 60°C.

30 In this ménner, 9.3 g of 3-(4-hydroxy benzoyl) 2-a-butyl
l-methyl 5-nitro indole are obtained.
Yield: 887 ' This Sheet Has Been Replaced

- — i

35

Purity (HPLC): 98.8%
THIS SHEET HAS BEEN
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¢) 3-[4—(3~di-n-butylamino-propoxy)benzoyl/ 2-n-butyl l-methyl S-nitro

indole hydrochloride

This compound was prepared according to the procedure
described in Example 14 paragraph d starting from 7 g (0.02 mole) of
3-(4-hydroxy benzoyl) 2-n-butyl l-methyl S5-nitro indole, 150 ml of
N,N-dimethylformamide, 15 g of ground anhydrous potassium carbonate
and 4.1 g (0.02 mole) of di-n-butylaminopropyl chloride to give 9.1
g of the compound in tgé form of the free base (yield: 87.5%)

The oily base crystallizes on Being left to stand. It is purified by
chromatography on a column of silica (eluant: heptane/ethanol 85/15)
M.p. (base): 84°C (heptane)

M.p. : (hydrochloride): 140°C

EXAMPLE 18
Preparation of 5-amino 3-/4-(3-di-n-butylamino-propoxy)benzoyl/ 2-n-

butyl l-methyl indole dioxalate (SR 34156 A)

This compound was prepared according to the procedure of
Example 15 starting from 6.5 g (0.0124 mole) of 3-/4-(3~di-n-butyl-
amino-propoxy)benzoyl/ 2-n-butyl l-methyl S5-nitro indole, 150 ml of
ethanol, 0.240 g of platinum oxide and hydrogen.
The crude base obtained is in the form of a viscous oil (yield : 63.3%).
It is purified by chromatography on a column of silica (eluant: heptane/
ethanol 95/5) then converted into the dioxalate by treatment with a
solution of oxalic acid in diethyl ether and recrystallized from
ethanol.

In this manner, 5-aminc 3-/4-(3-di-n-butylamino-propoxy)
benzoyl/ 2-n-butyl l-methyl indole dioxalate is obtained.

M.p. : 168°C
d
Purity (HPLC): 100%Z Thllslli‘aheetHasBeenRe place

suums 10 MR

Preparation of 3-[3—(3—di-n—butylamino—propgxy)Benzox;ZZ—n-buty;75-
methylsulfonamido l-methyl indole hydrochloride (SR 34152 4)

This compound was obtained according to the procedure
described in Example 16 starting from 3.4 g (0.007 mole) of 5-amino

T THIS SHEET HAS BEEN
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3-[4-(3-di-n-butylamino-propoxy)benzoyl/ 2-n-butyl l-methyl indole,
1.2 g of triethylamine, 40 ml of dichloroethane and 1.2 g (0.0l mole)
of methanesulfonyl chloride in 40 ml of dichloroethane.
The crude base obtained is purified by chromatography on a column of
silica (eluant: heptane/ethanol 85/15). The base is obtained as an
amorphous solid (yield: 50%; M.p. : ca. 80°C).

The hydrochloride is then formed in ethyl ether by the
addition of hydrogen chloride in ether.

In this manner, 1.6 g of 3-/%-(3-di-n-butylamino-propoxy)
benzoyl/ 2-n-butyl S5-methylsulfonamido l-methyl indole hydrochloride

are obtained.
M.p. : ca. 100°C This Sheet Has Been Replaced

Pty (L) : 98,14 [T

EXAMPLE 20
Preparation of 3-{&-[3-(H-methy1 N-3,4-dimethoxy-B-phenethyl )amino~

propoxy/benzoyl} 2-n-butyl 5-nitro indole (SR 35175 A)

a) 3-/4-(3-chloropropoxy)benzoyl/ 2-n-butyl 5-nitro indole

A mixture of 2.18 g (0.01 mole) of 2-n-butyl S5-nitro indole
and 2.33 g (0.01 mole) of 4-(3-chloropropoxy)-benzoyl chloride are
stirred and heated at 150°C for 0.25 h (end of evolution of hydrogen
chloride). The reaction mixture is taken up in dichloroethane, washed
with water and the solvent is removed at a rotary evaporator to give
4.9 g of crude product. It is then purified by chromatography on a
column of silica (eluant: heptane/ethyl acetate 1/1).

In this manner, 2.8 g of 3-{4-(3—chloropropoxy)benzoyl/
2-n-butyl 5-nitro indole are obtained after recrystallization from

a heptane/ethyl acetate 1/1 mixture.
Yield: 67.5%

M.p. : 125°C .

Purity (HPLC): 98.6%

-(N-methyl N-3,4-dimethoxy-B-phenethyl)amino—~ ropoxx]benzoyl}

2-n-butyl S5-pitro indole
A mixture of 6.15 g (0.015 mole) of 3-/4-(3-chloropropoxy)

REPLACED
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benzoyl/ 2-n-butyl S-nitro indole, 4.8 g (0.02 mole) of N-methyl 3,4-
dimethoxy B-phenethylamine hydrochloride, 9 g of anhydrous potassium
carbonate, 1 g of 1,4,7,10,13,16-hexaoxacyclooctadecane and 75 ml of
acetonitrile are stirred and heated at 60°C for 6 h. The mixture is
poured into water, extracted with ethyl ether and the ethereal fraction
is washed twice with water. It is dried over sodium sulfate, filtered
and the ether is removed at a rotary evaporator. The residue is then
purified by chromatography on a column of silica (eluant: ethanol).

In this manner, 3.1 g of 3-(4-[3—(N—methy1 N-3, 4-dimethoxy-
B-phenethyl)amino-propoxx?benzoyi} 2-n-butyl S5-nitro indole

Yield: 36.9%
M.p. (oxalate): 211°C . This Sheet Has Been Replaced

[T

Preparation of 5-amino 3-{4-/3-(N-methyl N-3,4-dimethoxy-B-phenethyl)

amino-grqggxy]benzoyl} 2-n-butyl indole dioxalate (SR 34176 A)

This compound was prepared according to the procedure
described in Example 15 starting from 2.1 g (0.0054 mole) of 3-{4-/3-
(N-methyl N-3,a—dimethoxy-ﬁ—phenethyl)amino-propoxy/benzoyi} 2-n~-butyl
5-nitro indole, 75 ml of ethanol, 0.106 g of platinum oxide and hydrogen
to give 2.8 g of a basic compound in the form of a gum (yield: 96.5%) .
The oxalate is then formed in a solution of tetrahydrofuran/ethyl ether
1/1).

In this manner, 5-amino 3-(}-[3—(N—methy1 N-3,4-dimethoxy-
B-phenethyl)amino-propoxx?benzoyl} 2-n-butyl indole dioxalate is
obtained,

M.p. : 138°C (ethanol)
B EXAMPLE 22

Preparation of 3-{4-/3~(N-methyl N-3,4-dimethoxy-B8-phenethyl)amino-
gropoxg]benzoyl} 2-n~butyl S-methylsulfonamido indole hydrochloride
(SR 34196 A)

This compound was prepared according to the procedure
described in Example 16 starting from 2.1 g (0.00386 mole) of 5-amino
3—(4-[3—(N—methy1 N-3,A—dimethoxy—B—phenethyl)amino—propoxx]benzoyl}
2-n-butyl indole, 0.6 g of triethylamine, 30 ml of dichloroethane and
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0.48 g (0.0042 mole) of methanesulfonyl chloride in 20 ml of dichloro-~

ethane.

M.p. : 125°C (1sopropanol/ether) : This Sheet Has Been Replaced

Priey (LE: .57 T

EXAMPLE 23

Preparation of 3-{4—/3~(N-methyl N-3,4-dimethoxy-8-phenethyl)amino-
propoxy]benzoyi} 2-n-butyl l-methyl 5-nitro indole oxalate
(SR 34230 A) -
a) 2-n-butyl l-methyl S5-nitro indole

8.3 g (0.074 mole) of potassium tert.butoxide and 1.7 g of
1,4,7,10,13,16-hexaoxacyclooctadecane are stirred in 600 ml of benzene
for 0.25 hour. A solution of 14 g (0:b64 mole) of 2-n-butyl 5-nitro
indole in 500 ml of benzene is then added. The mixture is stirred for
0.5 hour at room temperature and a solution of 9.1 g (0.064 mole) of
methyl iodide in 100 ml of benzene is added. The mixture is stirred
for a further 3 hours, washed with water and the benzene solution is

dried over sodium sulfate., It is filtered and the solvent is evaporated

at a rotary evaporator to give an oil which crystallizes on being left
to stand.

In this manner, 13.6 g of 2-n-butyl l-methyl S-nitro indole
are obtained.
Yield: 91.5%
M.p. : 77°C (isopropanol/water 8/2)
Purity (HPLC): 99.6%

b) 3-/4-(3-chloropropoxy)benzoyl/ 2-n~butyl 1-methyl S5-nitro indole
This compound was prepared according to the procedure
described in Example 20 paragraph a starting from 8.1 g (0.035 mole)
of 2-n-butyl l-methyl S-nitro indole and 8.2 g (0.035 mole) of 4-(3-
chloropropoxy)benzoyl chloride. The product obtained is purified by
chromatography on a column of silica (eluant: dichloroethane/heptane

9/1).

In this manner, 3-/4-(3-chloropropoxy)benzoyl/ 2-n-butyl
l1-methyl 5-nitro indole is recovered in a yield of 60.1Z.

REPLACED
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M.p.: 125°C (isopropanol}
Purity (HPLC): 98.1%

c) 3-(@-[3-(N-methyl N-3,4-dimethoxy-B-phenethyl )amino—propoxy/ benzoyf}
2-n~-butyl 1-methyl 5-nitro indole oxalate

This compound was obtained according to the procedure
described in Example 20, paragraph b starting from 7.5 g (0.017 mole)
of 3-{4-(3-chloropropoxy)benzoyl/2-n-butyl l-methyl S5-nitro indole,
3.9 g (0.017 mole) of N-methyl 3,4-dimethoxy-B8-phenethylamine
hydrochloride, 10 g of anhydrous potassium carbonate, 1.1 g of
1,4,7,10,13,16-hexaoxacyclooctadecane and 100 ml of acetonitrile.

In this manner, 4.1 g of 3-{4-/3-(N-methyl N-3,4-dimethoxy-
B-phenethyl) amino—propoxx]benzoyi} 2-n-butyl l-methyl 5-nitro indole

oxalate are obtained in the form of an oil.

Yield: 41% This Sheet Has Been Replaced
| ]
EXAMPLE 24

Preparation of 3-/4-(3-di-n-butylamino-propoxy)benzoyl, 1/ 2-n-butyl 1-

di-p-butylaminopropyl S5-nitro indole (SR 34137A)

5 g (0.015 mole) of 3-(4-hydroxybenzoyl)2-n-butyl 5-nitro
indole are dissolved in 100 ml of N,N-dimethylformamide. The solution
is stirred,then 12 g of ground anhydrous potassium carbonate and 3
g (0.015 mole) of di-n-butylaminopropyl chloride are added. The reaction
mixture is heated at 100°C for 0.5 hour, then cooled and poured into
water. It is extracted with ethyl ether and the ethereal fraction is
washed with water., It is dried over sodium sulfate, filtered and the
ether is removed at a rotary evaporator to give 5.1 g of an oily
residue. This is then purified by chromatography on a column of silica
(eluant: dichloroethane 4+ 5Z ethanol).

In this manner, 1 g of 3-/4-(3-di-n-butylamino-propoxy)
benzoyl/ 2-n-butyl 1-di-n-butylaminopropyl S—nitto.indole is obtained.
M.p. : (dioxalate): 100°C (isopropanol).

THIS SHEET HAS BEEN
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EXAMPLE 25

Preparation of 3—[&—(3—di;n-butylamino—propoxy)-benzoy&Z»2-n-buty1
5-methylsulfonamido l-methyl indole hydrochloride (SR 34152A)

2.45 g (0.005 mole) of S-amino 3-/4-(3-di-n-butylamino-
propoxy)benzoyl/ 2-n-butyl l-methyl indole and 1.34 g (0.0077 mole)
of methanesulfonic acid anhydride are dissolved in 100 ml of dichloro-
methane. The solution is stirred, then 1 g of triethylamine is added.
The mixture is stirred-at room temperature for 24 hours and the solvent

is evaporated at a rotary evaporator. The residue is taken up in ethyl
acetate, washed with a 2N aqueous solution of sodium bicarbonate, then
with water. It is dried over sodium sulfate, filtered and the ethyl
acetate is removed at a rotary evaporator to give a residue which is
purified by chromatography on a column of silica (eluant: dichloro-
ethane + 2.5% ethanol) and dried in a vacuum, The hydrochloride of
the base thus obtained is then formed by the addition of hydrogen
chloride in ether.

In this manner, 3-/4-(3~di-n-butylamino-propoxy)benzoyl/
2-n-butyl 5-methyl sulfonamido l1-methyl indole hydrochloride is

obtained.
This Sheet Has Been Repla

R UNRRAN

EXAMPLE 26

Preparation of 3-/4-(3-di-n-butylamino-propoxy)benzoyl/ 1-methyl 5-
nitro 2-phenyl indole (SR 34432)
a) 3-(4-methoxy benzoyl) l-methyl S-nitro indole

10 g (0.039 mole) of silver trifluoromethanesulfonate are
added to a solution of 6.66 g (0.039 mole) of anisoyl chloride in 100
ml of dichloromethane. The mixture is stirred for 1 h at room
temperature and then 9.8 g (0.039 mole) of l-methyl 2-phenyl indole
are added. The mixture is then stirred at room temperature for a further
48 h, then 40 ml of a 2N solution of potassium hydroxide are added.
The mixture is stirred vigorously for 12 h. It is filtered, the
insoluble material is washed on the filter with a dichloroethane/
isopropanol 1/1 mixture, then the organic fraction is washed twice
with water. It is dried over anhydrous sodium sulfate, filtered and

THIS SHEET HAS BEEN
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These results show the marked superiority of the conpounds of the

I nvention conpared with the known conpound as agents capable of increasing
the duration of the action potential of the myocardial cell. Il -

Ant i adrenergi c properties The purpose of this test is to
determ ne the capacity of the conmpounds of the invention to reduce the

I ncrease in blood pressure induced by epinephrine (anti-[err] effect) and
the accel eration of cardiac frequency indyuced by isoprenaline (anti-[err]
effect) in the dog anaesthetized beforehaftd with pentobarbital and

at r opi ne.
the solvent is removed at a rotary evaporator. The solid residue is

dried under a vacuum at a temperature of 60°C and recrystallized from
a dichloroethane/isopropanol 1/1 mixture.

In this manner, 7 g of 3-(4-methoxy benzoyl) l-methyl S5-nitro
indole are obtained.
Yield: 47%
M.p. : 229°C

b) 3-(4-hydroxy benzoiiz 1-methyl S5-nitro indole

10 This compound was obtained according to the method described
in Example lé4c.
Yield: 87.36%
M.p. : 260°C (ethanol)

15 ¢) 3-{4-(3-di-n-butylamino-propoxy)benzoyl/ l-methyl 5-nitro 2-phenyl

indole
This compound was obtained according to the method described

in Example l4d
Yield: 80%
20 M.p. : 82°C

This Sheet Has Been Re; placed
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Preparation of 3-/4-(3-di-n-butylamino-propoxy)benzoyl/ 2-n-butyl 1-
methylsulfonyl indole oxalate (SR 343534)

25 0.227 g of sodium hydride (557 suspension in oil) is added
to a solution of 2.2 g {0.00475 mole) of 3-/4~(3-di-n-butylamino-
propoxy)benzoyl/ 2-n-butyl indole in 50 ml of N,N-dimethylformamide
and 25 ml of hexamethylphosphoramide. The reaction mixture is stirred
at room temperature until the evolution of hydrogen ceased and then

30 0.544 g (0.00475 mole) of methanesulfonyl chloride in 10 ml of N,N-
dimethylformamide are added. The reaction mixture is stirred for a
further 15 h at room temperature, then it is poured into water. It
is extracted with ethyl acetate, the organic fraction is washed twice
with water and dried over anhydrous sodium sulfate, It is dried and

35 " the solvent is removed at a rotary evaporator to give 1.5 g of thg
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R
fMri ne whi ch causes a~teproducible increase in the -
eI firessure of about 133. 10[err] Pa (between 3 and 10
gELiid the dose of isoprenaline which causes a reproducible

g: i.n cardiac frequency of about 70 beats/mnute (1 to 2 [err]g/kg)
¥t determined for each dog. Every ten minutes the doses of
¥phrine and i soprenal ine thus detern¥hed are injected alternately and
Br two successive reference responses have been obtained, a quantity of

t t est d d t
So. oo antry et ApBaind B Bhe 'eBkh S B Tt oo Groseme rglourtennspily

caused by the tyieldc@0fpurMtie oxalate is then formed in an ethyl acetate/ethyl ether
mixture.
In this manner, 3-/4-(3-di-n-butylamino-propoxy)benzoyl/
5 2-n-butyl l-methylsulfonyl indole oxalate is obtained.
M.p. : 90°C (ethyl acetate/ethyl ether).

EXAMPLE 28
Preparation of 2-n-butyl 3-/4-(3~di-n-butylamino-propoxy)benzoyl/ 7-
10 carbethoxy indolizine acid oxalate (SR 34226A)
a) N-(hexanon-2-yl) 2-methyl 4-ethoxycarbonyl pyridinium bromide
19.5 g (0.118 mole) of 2-methyl 4-ethoxycarbonyl pyridine
are dissolved in 35 g (0.196 mole) of l-bromo hexan-2-one and left

to stand at room temperature for about 15 hours. The solid mass is
15 then triturated with anhydrous diethyl ether, It is filtered off,
conveniently washed with the same solvent and dried in a vacuum.
In this manner, 37.5 g of N-(hexanon-2-yl) 2-methyl
4-ethoxycarbonyl pyridinium bromide are obtained.
Yield: 92%
20 M.p. : 139-140°C
The following compound is prepared in the same manner as
that described above:
N-phenylacetyl 2-methyl 4-ethoxycarbonyl pyridinium bromide
M.p. : 146-147°C (decomposition) (ethyl acetate/methanol/diethyl ether)
25
b) 2-n-butyl 7-carbethoxy indolizine
33 g (0.101 mole) of N-(hexanon-2-yl) 2-methyl 4-ethoxy-
carbonyl pyridinium bromide are dissolved in 300 ml of absolute ethanol

and the solution of 70 ml of triethylamine in 300 ml of absolute ethanol
30 heated to reflux is added dropwise. After 2 h, the reaction mixture
is evaporated to dryness and the residue is dissolved in ethyl acetate.
The organic layer is washed with water, dried by means of magnesium
sulfate and evaporated to dryness. The product obtained is then purified
on a column of 800 g of silica (eluant: hexane/ethyl acetate).
35 In this manner, 17.4 g of 2-n-butyl 7-carbethoxy indolizine
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"i@ recorded as a percentage of the reference hypertension previously
ol ai ned (about 100 mm Hg). - Anti-B effect The reduction of
the accel eration of the cardiac frequency caused by the test conpound is
recorded as a percentage of the reference tachycardia previously neasured

(about 70 beats). In both cases, the results of the reduction
of arterial pressure and of cardiac frzguency are expressed as foll ows:
+ for a reduction < 50% ++ for a redtiction > 50% +++ for a sub-total

reduction (al nost conplete reduction) The follow ng results
were recordedye ofeGifdd.
Yield: 70%
M.p. : 47-48°C
The following compound was prepared in the same manner as
5 that described above:
2-phenyl 7-carbethoxy indolizine
M.p. : 143-144°C (methanol/dichloromethane)

c) 2-n-butyl 3-/4-(3-di-n-butylamino-propoxy)benzoyl/ 7-carbethoxy

10 indolizine acid oxalate ~
A mixture of 0.35 g (38 mmoles) of 2-n-butyl 7-carbethoxy

indolizine and 14.2 g (38 mmoles) of 4-(3-di-n-butylamino-propoxy)
benzoyl chloride is heated at 95-100°C for 4.5 h. The crude product
obtained is dissolved in ethyl acetate and water and is neutralized

15 by sodium hydrogen carbonate. The organic layer is separated and dried
over magnesium sulfate, It is filtered and the solvent evaporated.
The residue is then purified on a column of silica with ethyl acetate
as eluant in order to obtain 7.6 g of the desired compound in the form
of the free base (yield: 977). The oxalic acid salt is then formed

20 in ethyl acetate and recovered by filtration.

In this manner, 2-n-butyl 3-/4-(3-di-n-butylamino-propoxy)

benzoyl/ 7-carbethoxy indolizine acid oxalate is obtained.
M.p. : 140-142°C (ethyl acetate/methanol)

25 EXAMPLE 29
Preparation of 2-n-butyl 3-/4-(3-di-n-butylamino-propoxy)benzoyl/ 7-
carboxy indolizine hydrochloride (SR 34227A)
7.60 g (14,02 mmoles) of 2-n-butyl 3-/4-(3-di-n-butylamino-
propoxy)benzoyl/ 7-carbethoxy indolizine are dissolved in 300 ml of

30 ethanol containing 60 ml of a 1M aqueous solution of sodium hydroxide.-
The mixture is refluxed for 24 h, then most of the ethanol is evaporated
in a vacuum. 300 ml of water are added and the mixture is acidified
by concentrated hydrochloric acid. The precipitate is extracted three
times with 150 ml of dichloromethane, the extracts are pooled, dried

35 and the solvents are evaporated.
A
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CHEerr] SJ err] NH n-Clerr]Herr] n-Clerr]Herr] n-Clerr]Herr]
H 10 +++ +++ CHerr]Sqerr]NH n-Clerr]Herr]

n-Clerr]H err] n-Clerr]H err] CH err] ( 6,5 +++
+++ NH err] n-Clerr]H err] n-Clerr]H err] n-Clerr]H err]
CH err] 57 +++ +++ (CH err]SOerr])[err]-
n-Clerr]H err] n-Clerr]Herr] n-Cerr]Herr] H 5
+++ ++ For the purpdSes of conparison the results

obtained with known conpounds are presented bel ow
In this manner, 6.13 g of 2-n-butyl 3-/4-(3-di-n-butylamino-
propoxy)benzoyl/ 7-carboxy indolizine hydrochloride are obtained:
Yield: 79%
M.p. : 190-192°C (ethyl acetate/methanol)

EXAMPLE 30
Preparation of 2-n-butyl 3:[@-(3—di-n—butylaminofgrqpoxx)benzoyL] 7-
benzyloxycarbamoyl indolizine (SR 34254)
7.10 g (13.08 mmoles) of 2-n~butyl 3-/4~(3-di-n-butylamino-
10 propoxy Ybenzoyl/ 7-car55xy indolizine are dissolved in 100 ml of

anhydrous acetone containing 5.05 g (50 mmoles) of triethylamine. The
mixture is cooled in an ice-cold waterbath and 1.70 g (15.67 mmoles)
of ethyl chloroformate are added. Aftgr 1 h, a solution of 10 g (150
mmoles) of sodium azide in 70 ml of water are added. A yellow
15 precipitate forms immediately. The mixture is left to stand for 45
min., then is poured into water., It is extracted with ethyl acetate,
the organic layer is then dried over magnesium sulfate and the solvent
is evaporated. The residue is dissolved in 30 ml of benzyl alcohol
and the solution is heated at 105-110°C for 2 h. The solvent is removed
20 by distillation in a vacuum and the crude carbamate is purified on
a column of silica (eluant: ethyl acetate).
In this manner, 6.08 g of 2-n-butyl 3-/4-(3-di-n-butylamino-
propoxy)benzoyl/ 7-benzyloxycarbamoyl indolizine are obtained.
Yield: 75Z
25 M.p. : 118-119°C (ethyl acetate)

EXAMPLE 31
Preparation of 2-n-butyl 3—[&-(3-di—n-butylamino-propoxy)benzoyl7 7
amino indolizine (SR 34399)
30 6.10 g (10 mmoles) of 2-n-butyl 3~/4~(3-di-n-butylamino-
propoxy )benzoyl/ 7-benzyloxycarbamoyl indolizine and 10% palladium
on 0.550 g of active charcoal are stirred in 250 ml of absolute ethanol
under an atmosphere of hydrogen for 60 h. The mixture is filtered

through a glass frit and the filtrate is evaporated to give yellow
35 crystals.
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37 n-Clerr]H err] H n-Clerr]H err] H 10

(+) H n-Cerr]Herr] n-Clerr]H [err] n- Clerr] Herr] CH err]
10- [11- Toxicity The toxicity of the conpounds of the
invention is found to be conpatible with their use in. therapy.

The therapeutic conpositions according to the invention nmay be nade
available in any formsuitable for adm nistration in human and veterinary

t herapy. As regards the dosage unit, thiyzg latter nmay take the form for
exanple, of a tablet, a sugar-coated tablet, a capsule, a gelatine capsule,
a powder, a suspension or a syrup for oral adm nistration, a suppository
for rectal adm nistraln ahignmgnaes,0bulé gnodrR-auspghsl-gi-{idiperbany bdho-

adm nlSt'-atlcg}opoxy)benzoylf 7-amino indolizine are obtained.

M.p. : 88-89°C {(hexane)

5 EXAMPLE 32
Preparation of 2-n-butyl 3-/4—(3-di-n-butylamino-propoxy)benzoyl/ 7-
methylsulfonamido indolizine (SR 34255).
1.65 g (4.04 mmoles) of methanesulfonyl chloride in anhydrous
dichloromethane are added to a solution of 2.35 g (5.975 mmoles) of
10 2-n-butyl 3-/4-(3-di-n-butylamino-propoxy)benzoyl/ 7-amino indolizine

in dichloromethane containing 10 ml of triethylamine (excess) with
stirring at room temperature. The mixture is left to stand for 1 h,
then is poured into water and extracted 3 times with 75 ml of dichloro-
methane. The fractions are pooled, dried over magnesium sulfate and
15 the solvent is evaporated to give 3,47 g of the crude sulfonimide
derivative. This sulfonimide is then dissolved in a solution of sodium
hydroxide (2.0 g; 50 mmoles) in 250 ml of absolute ethanol at room
temperature, After 45 min., the solution is diluted with 1 1 of water
and neutralized to pH = 7 by concentrated hydrochloric acid which leads
20 to the formation of a precipitate. The mixture is extracted 3 times
with 150 ml of ethyl acetate, and the extracts are pooled, dried and
evaporated. The residue is then purified on a column of silica with
ethyl acetate as eluant.
In this manner, 2.59 g of 2-n-butyl 3-/4~(3-di-n-butylamino-
25 propoxy )benzoyl/ 7-methylsulfonamido indolizine are obtained,
Yield: 787

M.p. : 87-88°C (hexane) ’I‘hﬂ Shiﬂtllﬂaiﬁsﬂizln{liieﬁird
EXAMPLE 33
30 Preparation of 2-n-butyl 3-/4-(3-di-n-butylamino-propoxy)benzoyl/ 7-

carboxamido indolizine (SR 34296)
A mixture of 1 g (1.87 mmole) of 2-n-butyl 3-/4-(3-di-n-butyl-
amino-propoxy)benzoyl7 7-carbethoxy indolizine, 5 ml of 25% ammonia
and 25 ml of methanol are heated in a sealed tube for about 15 h at
35 100°C. The solution is evaporated to dryness and the residue dissolved
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The dosage units of the therapeutic conpositions of the invention may
conprise, for exanple, from50 to 500 ng by weight of the active ingredient
for oral adm nistration, from50 to 200 ng of active ingredient for rectal
adm nistration and from50 to 150 ng of active ingredient for parenteral
adm ni stration. Dependi ng on the route of adm nistration

sel ected, the therapeutic or veterinary conp03|t|ons of the invention wll
be prepared by conbining at |east one of’Yhe conpounds of fornula | or a
non-toxi c addition salt of this conpound with a suitable eXC|p|ent whi ch

| atter may be,c tute or b t ope in I,ent sel ected
fromthe foll E)W‘grﬁhg‘tﬂ?g‘fe s: g%@éﬂs&sa%ﬁ@ | Yate g}ﬂ'éﬁi UA¥eEt ear at e,
pol yvi nyl pyr r phgrtenen sall@itdl end@ivaporabd Q:loddi'yn‘ébbl cme fHs3lid liedpvaEesd
benzyl al cohol or sgeete

non-1initing &dh5Peds P?Lﬁéﬁ?gﬁgggﬁeanp?gﬁalr ﬁ‘iq%ﬁe’gqggﬁ?ffﬁﬁlsé?n%m&ggﬂgeanﬂ‘ef‘he

conposi tions &f isheedryseslliiand from hexane/ethyl acetate,

3 In this manner, 0.485 g of 2-n-butyl 3-/4-(3-di-n-butylamino-
propoxy)benzoyl/ 7-carboxamido indolizine are obtained.
Yield: 51% This Sheet Has Been Replace
M.p. : 132°C (hexane/ethyl acetate) ”“Il" ll“" ml III l“l
10 " EXAMPLE 34

Preparation of 2-phenyl 3-/3-(3-di-n-butylamino-propoxy)benzoyl/ 7-
carbethoxy indolizine oxalate (SR 34507A)
a) 2-phenyl 3-(3-benzyloxy benzoyl) 7—§arbethoxy indolizine

A mixture of 4 g (15.04 mmoles) of 2-phenyl 7-carbethoxy
15 indolizine and 4 g (16.22 mmoles) of 3-benzyloxy benzoyl chloride is
heated at 105-110°C for 4 h, The product obtained is purified on a
column of silica with a hexane/ethyl acetate 4/1 mixture.
In this manner, 7.1 g of 2-phenyl 3-(3-benzyloxy benzoyl)
7-carbethoxy indolizine are obtained.
20 Yield: 90% '
0ily product
The following compound is prepared in a manner similar to
that described above:
2-phenyl 3-(4-benzyloxy benzoyl) 7-carbethoxy indolizine
25 M.p. : 115-117°C (methanol/dichloromethane)
b) 2-phenyl 3-(3-hydroxy benzoyl) 7-carbethoxy indolizine
6.5 g (13.63 mmoles) of 2-phenyl 3-(3-benzyloxy benzoyl)
7-carbethoxy indolizine are dissolved in 300 ml of absolute ethanol

containing 0,300 g of 5% palladized charcoal and 15 g of ammonium
30 formate. The reaction mixture is refluxed for 24h,then the catalyst
is removed by filtration through a glass frit and the filtrate is
evaporated to drynesé. The residue is dissolved in ethyl acetate, the
mixture is filtered and the salts are washed 3 times with ethyl acetate.
The solvent is evaporated and the crude product is purified on a column
35 of silica (eluant: hexane/ethyl acetate 1/1).
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38 EXAMPLE 1 Preparation of 5-am no
3-[4-(3-di -n-butyl am no- propoxy) benzoyl] 2-n- butyl benzofuran (SR 33580)
a)- 2- hydroxy 5-nitro benzyltri phenyl phosphoni um brom de 100 g
(0.43 nole) of 2-hydroxy 5-nitrobenzyl brom de and 113 g (0. 43 nole) of

tri phenyl phosphi ne are heated at reflux for 0.5 hour in 1600 m of
chloroform The mxture is allowed to cool and the white precipitate forned
is filtered off. The filtrate is evaporalfed to dryness in a vacuum and the
residue is taken up in 500 m of toluene. The precipitate is filtered off,

washed with toluene and the solids forned are pooled . and dried in g.vacuum
at 50[err]C. IqlI Ehismanpernndrit g1¢f 3-phegyl 23-'1436}?3’(51%9"35-1’@?? enzyl
triphenyl - phgspiryerherybs ade1deimd aroibaaid, Yield © 99.01%

Yield: 837
M.p. : 193-195°C (hexane/ethyl acetate).
5 The following compound was prepared in a manner similar to
that described above.
2-phenyl 3-(4-hydroxy benzoyl) 7-carbethoxy indolizine
M.p. : 135°C (ethyl acetate/hexane)

10 ¢) 2-phenyl 3-/3-(3-di-n-butylamino-propoxy)benzoyl/ 7-carbethoxy
indolizine
0.387 g (1 mmole) of 2-phenyl 3-(3-~hydroxy benzoyl)
7-carbethoxy indolizine and 0.206 g (} mmole) of 3-di-n-butylamino

l-chloro propane are dissolved in 3 ml of anhydrous dimethylsulfoxide

15 containing 0.3 g of potassium carbonate and a catalytic amount of sodium
iodide. The reaction mixture is maintained at room temperature under
nitrogen for 5 days, then is poured into water and extracted with ethyl
acetate. The extracts are dried over magnesium sulfate and evaporated.
The residue is then purified on a column of silica (eluant: ethyl

20 acetate).

In this manner, 0.503 g of 2-phenyl 3-/3-(3-di-n-butylamino-
propoxy)benzoyl/ 7-carbethoxy indolizine is obtained.
Yield: 917
The oxalate of this compound is found to be amorphous.
25 ‘
EXAMPLE 35
Preparation of 3-{2-/3-(3-di-n-butylamino~propoxy)thenoyl/}
5-bismethylsulfonamido 2-n-butyl benzofuran

a) 5-(bismethylsulfonamido) 2-n-butyl benzofuran
30 A solution of 26.45 g (0.231 mole) of methanesulfonyl chloride
in 175 ml of carbon tetrachloride is added dropwise during 1.5 h to
a solution of 14.6 g (0.077 mole) of S5-amino 2-n-butyl benzofuran in
500 ml of carbon tetrachloride containing 77.9g(0.77 mole) of

triethylamine. The temperature rises to 30°C, The reaction mixture
35 is then refluxed for 6 h. It is allowed to cool, poured into a mixture
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b) 2-n-butyl 5-nitro benzofuran 113.5 g (0.94 nole) of pentanoyl
chloride are added slowy with stirring to a mxture of 370 g (0.75 nol e)
of 2-hydroxy 5-nitro- benzyltriphenyl phosphoni um brom de and 120.2 g (1.52
nole) of pyridine in 700 mM of chloroform The mxture is heated at reflux
for 2 hours. 2800 m of toluene are added and 1400 ml of solvents are
distilled. 228 g (2.28 noles) of triethylam ne are then added and the

m xture is heated at reflux for 3 hours. F1 is allowed to cool, the

tri phenyl - phosphi ne-oxide forned is filtered off, washed with ethyl
acetate and the filtrate is concentrated in a vacuum The viscous residue
obtained is di ®§oicRand ivazeri thetonspaic phaes i aapasatadt pnddhe Aquepys phase

liquid- 1'iquidiexéiaatia 32pRrRsaith 1%1%18@ Wkt lehé &nb@ﬁeovme eostinay
sulfate, filtered and evaporated to dry thi s manner

crude 2-n- but ylOTB2HCt PeAsSsEnstst washedi 3 @B‘?él‘ﬁéﬁ 236, 1of f’?ﬁeg'h %P#orﬁ%&hﬁ%ﬁd
i quid chromat Qﬁﬂ%ﬂ&)ﬁof&i@hc&d eres«%%_,Bapvam 123[err]C (0.02 mm Hg or 2.66
P i ousty Hoos, MLERS: SoRRSU"ED 1S BLSHRLER, L0 ARINE) 2L 1O
benzofuran after recrystallization from isopropanol are obtained.
Yield: 75.5%
M.p. : 126°C
Purity (HPLC): 99.5%
10 i
b) 3-/5-bismethylsulfonamido 2-(S-methoxy thenoyl)/2-n-butyl benzofuran

A solution of 7.3 g (0.028 mole) of tin tetrachloride in

10 ml of chloroform is added during 10 min. and at a temperature of
24°C to a solution of 6.9 g (0.02 moles) of 5-bismethylsulfonamido

15 2-n-butyl benzofuran in 40 ml of chloroform. A solution of 1.77 g (0.0l
mole) of 5-methoxy thenoyl chloride in 15 ml of chloroform is then
added during 3.5 h., The reaction mixture is stirred for 48 h and then
poured into 60 ml of 2N hydrochloric acid. The phases are separated
and the aqueous phase is extracted twice with 50 ml of ethyl ether.

20 The combined organic phases are washed with 40 ml of water, 40 ml of
2N sodium hydroxide, 35 ml of water, then dried over sodium sulfate,
They are filtered and evaporated to dryness in a vacuum. The residue
is purified by chromatography on silica with chloroform as eluant.

In this manner, 4.2 g of 3-/5-bismethylsulfonamido
25 2-(5-methoxy themoyl)/ 2-n-butyl benzofuran are obtained after

recrystallization from ethanol.
Yield: 43.27% This Sheet Has Been Replaced

Py (s 9.5 L

30
¢) 3~/5-bismethylsulfonamido 2-(S5-hydroxy thenoyll]Z—n—butyl benzofuran
A solution of 17 ml (0.017 mole) of boron tribromide (1M
solution in methylene chloride) is added during 10 min. to a solution
of 2.45 g (0.005 mole) of 3-/5-bismethylsulfonamido 2-(S5-methoxy
35 ' thenoyl)] 2-n-butyl benzofuran in 20 ml of chloroform at a temperature
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39 Mp.: 96[err]C (isopropyl ether) Purity (HPLC): 100% 2-ethyl 5-nitro
benzofuran M p.: 86[err]C (isopropanol) Purity (HPLC): 99.8% 2-n-propyl
5-nitro benzofuran Mp.: 38[err]C (isopropanol) Purity (HPLC): 99%
2-isopropyl 5-nitro benzofuran Mp.: 73[err]C (isopropyl ether) Purity
(HPLC) : 99.45% 2- phenyl 5-nitro benzofuran Mp.: 159[err] C (isopropyl
ether) Purity (HPLC): 99.5%

78

from 15 to 20°C.
The reaction mixture is refluxed for 4 h, then poured into
a mixture of ice and water to which 50 ml of 2N hydrochloric acid is
subsequently added. The solid formed is filtered off and the aqueous
5 phase is extracted twice with 40 ml of methylene chloride. The combined
extracts are washed with water, dried over sodium sulfate, filtered
and evaporated to dryness.
In this manner, 2 g of 3-/5-bismethylsulfonamido 2-(5-hydroxy
thenoyl)/ 2-n-butyl benzofuran are obtained as a solid.
10 Yield: 84.8% ”
M.p. 3 202-204°C
Purity (HPLC): 99.6%

d) 3-{2—[3—(3-di—n—buty1aminofp;opoxy)thengylZ} 5-bismethylsulfonamido
15 2-n-butyl benzofuran

This compound was obtained according to the method described
in Example le.

The following compounds have been prepared using the methods previously
20 described in the examples:
S5-amino 3-/4-(3-di-n-butylamino-propoxy)benzoyl/ 2-isopropyl benzofuran

(Ex. 36)
0il
Purity (HPLC): 97.847Z
25 5-amino 3-/4-(3-di-n-butylamino-propoxy)benzoyl/ 2-phenyl benzofuran

hemioxalate (Ex. 37)
M.p. : 104°C (methanol)
Purity (HPLC): 98.2%
5-amino 2-n-butyl 3-/4-(3-n-butylamino-propoxy)benzoyl/ benzofuran

30 (Ex, 38)
0il
Purity (HPLC): 97.83%
S-amino 3-{4-(3-di-n~butylamino-propoxy)3,5-dimethylbenzoyl/ 2-n-butyl
benzofuran hydrochloride (SR 33750 A) (Ex. 39)

35 M.p. : 160-161°C (ethyl acetate)
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C) 2-n-butyl 3-(4-nethoxy benzoyl) 5-nitro benzofuran 59.8 m
(0.50 nole) of tin tetrachloride are added gradually to a solution of 44.5
g.¢(0.2 nole) of 2-n-butyl 5-nitro benzofuran and 44.3 g (0.26 nole) of

ani soyl chloride in 308 m of dichloroethane. The tenperature is maintained
at 23C and stirring is continued for 24 hours. The mxture is poured onto
770 m of ice-water and extracted 3 tines with 150 nl of dichl oroethane.
The solution is washed with water, 5% sogdy um hydrogen carbonate sol ution
and again with water. It is evaporated to dryness and the product thus
obtained crystallizes rapidly [purity on high performance |iquid

chr omat ogr aphys—addNeCh+ /1213 6@t | btly1ami noesFopakp) teh2&H /R LoBuePD behzefuran

Sopropancl and. o3 g s skgiel g, (L0 benzoil) et ro benzofuran
The fol | ow ngMcpIPOWAERC (RethapoEpared by following a simlar process to the
P 00008 et B8t T3 e RSN AT f-Eblahey Dbl B
5 benzoyl}-z-n-butyl benzofuran dioxalate (SR 33665 A) (Ex. 41)
M.p. ¢ 163°C (methanol)
5-n-butylsulfonamido 3-/4-(3-di-n-butylamino~propoxy)benzoyl/2-n-butyl
benzofuran (SR 34193) (Ex. 42)
M.p. : 78°C -
10 3-/%~(3-di-n-butylamino-propoxy)benzoyl/2-n-butyl S-tolylsulfonamido
benzofuran acid fumarate (SR 34088 A) (Ex. 43)
M.p. : 110°C (isopropanol)
2-n-butyl 3-/4-(3-n-butylamino-propoxy)benzoyl/S5-methylsulfonamido
benzofuran (SR 34174) (Ex. 44)
15 M.p. : 86°C
2-n-butyl 3-{4-(3-di-n-butylamino-propoxy)benzoyl/ 5-methylsulfonamido
benzofuran oxalate (SR 33589 A) (Ex. 45)
M.p. : 75°C (acetone/hexane)
2-n-butyl 3-/4-(3-di-n-butylamino-propoxy)benzoyl/ 5-trifluoromethyl-
20 sulfonamido benzofuran hydrochloride (SR 34099 A) (Ex. 46)
M.p. : 60°C (petroleum ether 40-60°C)
2-n-butyl 3-{#-[3-(N—methy1 N-3,4-dimethoxy-f-phenethyl)amino~propoxy/
benzoyl} S-methylsulfonamido benzofuran hydrochloride (SR 33666 A)
(Ex. 47)
25 M.p. : 120°C (dichloromethane/ether)
2-n-butyl 3-/4-(3-di-n-butylamino-propoxy)3,5-dimethyl benzoyl/
5-methylsulfonamido benzofuran hemioxalate (SR 33751 A) (Ex. 48)
M.p. : 71°C
2-phenyl 3-{4~(3-di-n-butylamino~propoxy)benzoyl/ 5-methylsulfonamido
30 benzofuran (SR 34150) (Ex. 49)
M.p. : 40°C
2-isopropyl 3—{Z~é-di-n—butylamino—propoxy)benzoyl]S—methylsulfonamido
benzofuran p-toluenesulfonate (SR 34153 A) (Ex. 50)
H.p. : 128°C (isopropanol)

35
This Sheet Has Been Replaced
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40 2-isopropyl  3-(4-nethoxy benzoyl) 5-nitro benzofuran G| Purity
(HPLO) : 99. 6% 3- (4- net hoxy benzoyl) 5-nitro 2-phenyl benzofuran Mp.: 153C
(methyl ethyl ketone) Purity (HPLC): 99. 8% 3-(4-nmethoxy benzoyl) 2-ethyl
5-nitro benzofuran Mp.: 130C (nmethanol) Purity (HPLC): 99.5% 3- (4- net hoxy
benzoyl) 5-nitro 2-propyl benzofuran Mp.: 73C (nmethanol) Purity (HPLC):
99. 1% 2- (4- et hoxy benzoyl) 3-nmethyl 5-nitro benzofuran Mp.: 180[err]C
Purity (HPLC): 99.02% 80

2-isopropyl 3-/4-(3-di-n~butylamino-propoxy)benzoyl/ 5-N,N-bis
(methylsulfonyl)amino benzofuran p-toluenesulfonate (Ex. 51)
M.p. : 142°C (isopropanol)
5-amino 3-/4-(3-di-n-butylamino-propoxy)benzoyl/2-methyl benzofuran
3 dioxalate (SR 34287 A) (Ex. 52)
M.p. : 136°C (methanol)
Purity (HPLC): 99.37%
5-amino 3-/4-(3-di-n~butylamino-propoxy)benzoyl/ 2-isopropyl benzofuran
(Ex. 53)
10 0il
Purity (HPLC): 97.84%
S5~-amino 3—[3-(3—di-n-butylamino-propoxy)benzoyL] 2-phenyl benzofuran
{Ex. 54)
0il
15 Purity (HPLC): 98.2%
5-amino 3-/4-(3-di-n-butylamino-propoxy)benzoyl/ 2-n-propyl benzofuran
(Ex. 55)
5-amino 3-/4-(3-di-n-butylamino-propoxy)benzoyl/ 2-ethyl benzofuran
dioxalate (SR 34521 A) (Ex. 56)
20 M.p. : 172°C (methanol)
Purity (HPLC): 99.257Z
5-amino 2-n-butyl 3-/4-(3-diethylamino-propoxy)benzoyl/benzofuran
dihydrochloride (SR 34520 A) (Ex. 57)
M.p. : 121.5°C (ethanol)
25 Purity (HPLC): 98.7%
7-amino 3-/4-(3-di-n-butylamino-propoxy)benzoyl/2-methyl benzofuran
dihydrochloride (SR 34405 A) (Ex. 58)
M.p. : 160°C
Purity (HPLC): 97.5%
30 S-amino 2~/4-(3-di-n~butylamino-propoxy)benzoyl/3-methyl benzofuran
dihydrochloride (SR 34433 A) (Ex. 59)
M.p. : 178°C (isopropanol)
Purity (HPLC): 99.2%
5-amino 2-n-butyl 3-/4-(5-di-n-butylamino-pentoxy)benzoyl/ benzofuran
35 dioxalate (SR 34486 A) (Ex.

60) -
This Shc_c_t Has Been Replaced
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3- (4- met hoxy benzoyl) 2-nmethyl 7-nitro benzofuran Mp.: 130-132C Purity
(HPLC): 98.32% 2- (4- net hoxy benzoyl) 3-n-butyl 5-nitro indole Mp.: 142C
(hept ane/ et hyl acetate) 2-(4-nethoxy benzoyl) 3-n-butyl 1-nmethyl 5-nitro
indole Mp.: 102C (ethanol) 3-(4-nethoxy benzoyl) 2-ethyl 1-nmethyl 4-nitro
i ndole Mp.: 136C (heptane/isopropanol 6/4) d) 2-n-butyl 3-(4-hydroxy
benzoyl) 5-nitro benzof uran 69.7 g (0.20 nole) of 2-n-butyl

3- (4-met hoxy benzoyl) 5-nitro benzofuran &re heated at reflux for 20 hours
in 510 mM of dichloro- ethane in the presence of 60 g (0.45 nole) of

al um ni um chl ol[i de. Ler reacti og the mxture is allowed to cool, poured
onto 510 m of Tikee: YACefiSPEPPEIOLY, the organi ¢ phase is washed to
neutral ity andPidfieyp(HrbEgt 98.8iTrately obtained is dried in a vacuum at 50C

{)gntzg:‘ Er gﬁngre(gSa%{]i'&% ng—dlggut?ﬁlgfip : t—ggft%%géil%gﬁg—é oggxr}%ggrlz)oy]ﬁewzggu%an (Ex.
61)
3 0il

Purity (HPLC): 97.83%
3~/4-(3-di-n-butylamino~propoxy)benzoyl/ S-methylsulfonamido 2-phenyl
benzofuran (SR 34150) (Ex. 62)
M.p. : 40°C

10 Purity (HPLC): 98.29%
3-/4~(3-di-n-butylamino-propoxy)benzoyl/ 2-methyl 5-methylsulfonamido
benzofuran hydrochloride (SR 34144 A) (Ex. 63)
M.p. : 163°C (ethanol)
Purity (HPLC): 99.75%

15 3-/4-(3-di~-n-butylamino-propoxy)benzoyl/ 2-isopropyl S5-methyl-
sulfonamido benzofuran p-toluenesulfonate (SR 34153 A) (Ex. 64)
M.p. : 128°C (isopropanol)
Purity (HPLC): 987
3-/4—(3-di-n-butylamino-propoxy )benzoyl/2-n-butyl 5-n-butylsulfonamido

20 benzofuran (SR 34193) (Ex. 65)
M.p. : 78°C
Purity (HPLC): 99.827
2-n~butyl 3-/4-(3-di-n-butylamino-propoxy)benzoyl/ S5-trifluoromethyl-
sulfonamido benzofuran hydrochloride (SR 34099 A) (Ex. 66) '

25 M.p. : 50-55°C
Purity (HPLC): 99.4%
2-n-butyl 3-/4-(3-di-n-butylamino-propoxy)benzoyl/ 5-tosylamino
benzofuran acid fumarate (SR 34088 A) (Ex. 67)
M.p. : 110°C (isopropanol)

30 Purity (HPLC): 98.247%
2-n-butyl 3-/4-(3-n-butylamino-propoxy)benzoyl/S-methylsulfonamido
benzofuran (SR 34174) (Ex. 68)

M.p. : 86.4°C
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41 Purity (HPLC): 99.19% M p.: 121ferr]C The foll ow ng
conpounds were prepared by follow ng the sane process as that described
above: 3-(4-hydroxy benzoyl) 2-methyl 5-nitro benzofuran Mp.: 182[err]C
(i sopropanol) Purity (HPLC): 99. 7% 3- (4- hydroxy benzoyl) 2-isopropyl
5-nitro benzofuran Mp.: 132[err]C Purity (HPLC): 99. 9% 3- (4- hydr oxy
benzoyl) 5-nitro 2-phenyl benzofuran Mp.,, 207[err]C (chloroform Purity
(HPLC): 100% 2- et hyl 3-(4-hydroxy benzoyly 5-nitro benzofuran

3-[4-(3-di-n~butylamino-propoxy )benzoyl/ 2-methyl 7-methylsulfonamido
benzofuran acid oxalate (SR 34436 A) (Ex. 69)
Hop. : 135°C (methyl ethyl ketone)
Purity (HPLC): 99.1Z
5 3~/4~(3-di-n-butylamino-propoxy)benzoyl75-bismethylsulfonamido 2-n-

butyl benzofuran (SR 34477) (Ex. 70)
M.p. : 56°C (hexane)
Purity (HPLC): 99.7%
3~[4~(3-di~n-butylamino-propoxy)benzoyl/S5-bismethylsulfonamido 2-n-

10 propyl benzofuran (SR 34555 A) (Ex. 71)
M.p.: 57°C (pentane)
Purity (HPLC): 99.8%
3-/4-(3-diethylamino-propoxy)benzoyl/ 2-n-butyl 5-bismethylsulfonamido
benzofuran (SR 34505) (Ex. 72) ‘

15 M.p. : 83°C
Purity (HPLC): 98.97
3-/4-(2-di-n-butylamino-ethoxy)benzoyl/5~bismethylsulfonamido 2-n-butyl
benzofuran p-toluenesulfonate (Ex. 73) |
M.p. : 142°C (ethyl acetate)

20 Purity (HPLC): 98.42%
3-/4-(5-di-n-butylamino~pentoxy)benzoyl/S5-bismethylsulfonamido 2-n-
butyl benzofuran (SR 34343) (Ex. 74)
M.p. : 84°C
Purity (HPLC): 97.1%

25 3~/[4~(3-di-n~-butylamino-propoxy )benzoyl/7-bismethylsulfonamido 2-methyl
benzofuran (SR 34403) (Ex. 75)
M.p. : 108°C
Purity (HPLC): 96.7%
2—[3-(3-di-n-butylamino—propoxy)benzoyl] 5~bismethylsulfonamido 3-~methyl

30 benzofuran (SR 33602) (Ex. 76)
M.p. : 125°C (methanol)
Purity (HPLC): 99%
3-/4-(3-di-n-butylamino-propoxy )benzoyl/S5-bismethylsulfonamido
2-isopropyl benzofuran p-toluenesulfonate (SR 34154 A) (Ex. 77)

35 M.p. : 142°C (isopropanol)
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Mp.: 152[err] C (dichl oroethane) Purity (HPLC): 99.4% 3-(4-hydroxy benzoyl)
5-nitro 2-n-propyl benzofuran Mp.: 119[err]C (toluene) Purity (HPLCO):
98.8% 2- (4- hydroxy benzoyl) 3-nmethyl 5-nitro benzofuran Mp.: 235[err]C
(methanol) Purity (HPLC): 96.19% 3- (4-hydroxy benzoyl) 2-methyl 7-nitro
benzofuran Mp.: 201[err]C (nethyl ethyl ketone) Purity (HPLC): 98.51% e)
2-n-butyl 3-[4-( 3-di-n-butyl am no-propoxy)benzoyl] 5-nitro benzofuran

A mixture consisting of 11.9 g (0.035 no8%) of 2-n-butyl 3-(4-hydroxy
benzoyl) 5-nitro benzofuran and 4.8 g (0.035 nole) of potassium carbonate

in 60 m of t hyl hyl ketone is stirred for 0.5 hour. 7.2 g (0.035 nol e)
of I-chloro gYﬁHF%/rﬁ- g‘%ﬁlﬂ)érﬁ% propane are then added and the m xture is

heated at ref Buf(GLdLR-betyisnidd-pbstokl ) eyl 2cpMutyl e rsah 1Syl onantddar e
filtered off, plas ed w%ﬁﬁétgl peE_h}/I) ketone and the filtrate is
evapor at ed t o P§F3ATEEY ( d&&- i%¥)di ssolved in 250 ml of ethyl ether
and t he sol ut Mop.:i §5%&ashed
5 Purity (HPLC): 96.21%
3—[&-(3-di—n-butylamino~propoxy)benzoyl] 2-ethyl S-methylsulfonamido
benzofuran dioxalate (SR 34536 A) (Ex. 79)
M.p. : 111°C (ethyl acetate)
3-/4-(3-di-n-butylamino-propoxy)benzoyl/ 2-n-propyl 5-methylsulfonamido
10 benzofuran 2cid oxalate (Ex.80) M.p. : 145 - 147°C
3-/4-(3-diethylamino~propoxy)benzoyl/ 2-n-butyl 5-methylsulfonamido
benzofuran (SR 34523 A) (Ex. 81)
M.p. : 65°C
Purity (HPLC): 96.337%
15 2-/4~(3-di~n~butylamino-propoxy)benzoyl/ 3-methyl 5-methylsulfonamido
benzofuran hydrochloride (SR 34474 &) (Ex. 82)
M.p. : 90°C
Purity (HPLC): 99.67
3-/4~(3-di~n-butylamino-propoxy )benzoyl/ 2-isopropyl S-methylsulfonamido
20 benzofuran p-toluenesulfonate (Ex, 83)
M.p. : 128°C (isopropanol)
Purity (HPLC): 997
S-amino 3—{4-[3—(N—methy1 N—3,A—dimethoxy-ﬁ—phenethyl)amino-propoxx]
benzoyl} 2-ethyl benzothiophene dihydrochloride (SR 34453 A) (Ex. 84)
25 Yield: 81.2%
M.p. : 138°C (diethyl ether)
3-/4-(3-di-n-butylamino-propoxy }benzoyl/2-ethyl 5-methylsulfonamido
benzothiophene hydrochloride (SR 34413 A) (Ex. 85)
M.p. : 94°C
30 3-{4-3-(N-methyl N—3,4—dimethoxy-B-phenethy1)amino—propoxx]benzoyl}
2-ethyl S-methylsulfonamido benzothiophene hydrochloride (SR 34463 A)
(Ex. 86) |
M.p. : ca. 110°C (diethyl ether/tetrahydrofuran)
3~/4-(3-di-n~butylamino-propoxy)benzoyl/2-n-butyl S5-methylsulfonamido
35 benzothiophéne hydrochloride (SR 34489 A) (Ex. 87)
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42 twice with 500 Ml of 5% sodi um hydroxide. It is washed with water,
dried over sodiumsulfate, filtered and decol orized with active charcoal.
It is filtered and the filtrate is evaporated. In this manner,
15.8 g of 2-n-butyl 3-[4-(3-di-n-butyl am no- propoxy)benzoyl] 5-nitro
benzofuran are obtained. Yield: 88.76% Purity (HPLC): 98.25% M p.

(oxal ate): 84[err]C (ether/isopropanol).4 The foll ow ng conpounds
were obtained by followi ng the process K4vitar to that described above:
3-[4-(3-di-n-butyl am no- propoxy) benzoyl] 5-nitro 2-methyl benzofuran. Mp.:

63[err] C (i sofgropyl £ B8Q (diethyl ether)
S-amino 2—{?-[3-(N—methy1—N-3,A—dimethoxy—B-phenethyl)amino-propox17
benzoyi}3-n-butyl benzothiophene sesquioxalate (SR 34340 A) (Ex. 88)
M.p. : ca. 120°C (ethyl acetate/ethanol 7/3)

5 2-/4-(3-di-n-butylamino-propoxy)benzoyl/3-n-butyl 5-methylsulfonamido
benzothiophene hydrochloride (SR 34232 A) (Ex, 89)
M.p. : ca. 90°C (diethyl ether)
2—{}-[3-(N-methy1 N—3,h—dimethoxy—ﬂ-phenethyl)amino—propoxx]benzoyl}-
3-n-butyl S-methylsulfonamido benzothiophene oxalate (SR 34371 A) (Ex.
10 90) -

M.p. : 136°C (ethyl acetate/isopropanol 9/1)
S5-amino 3-{%—[3—(N—methyl N-3,4-dimethoxy—ﬁ—phenethyl)amino—propoxy]
benzoyl} 2-n-butyl l-methyl indole oxalate (SR34225 A) (Ex. 91)
M.p.: 188°C (ethanol) )

15 3—{4-[3—(N-methy1 N-3,4-dimethoxy-B~phenethyl)amino-propoxy/ benzoyf}
2-n-butyl 1-methyl S-methylsulfonamido indole fumarate (SR 34291 A)
(Ex. 92)

M.p. : 166°C (ethyl acetate) .
5-amino 3-/4-(3-di-n-butylamino-propoxy)benzoyl/2-n-butyl
20 1-di~n-butylaminopropyl indole methanesulfonate (SR 34294 A) (Ex. 93)
Hygroscopic
M.p. : ca. 85°C (ethyl ether)
2~/4~(3~di~n-butylamino-propoxy)benzoyl/ 3-n-butyl S-nitro indole (SR
34358) (Ex. 94)
25 M.p. : 80°C (heptane)
2-{4~(3-di-n-butylamino-propoxy)benzoyl/ 3-n-butyl 1-di-n-butylamino-
propyl 5-nitro indole dioxalate (SR 34359 A) (Ex. 95)
M.p. : 79°C (isopropanol/diethyl ether)
2-/4-(3-di-n-butylamino-propoxy)benzoyl/3-n-butyl 1-methyl 5-nitro
30 indole methanesulfonate (SR 34305 A) (Ex. 96)
M.p. : 115°C (ethyl acetate)
3—[}—(3-di—h-butylamino-propoxy)benzoyl72-ethy1 l-methyl 4-nitro indole
oxalate (SR 34532 A) (Ex. 97) —_—
M.p. : ca. 84°C ThisSheetHasBeenRep
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Purity (HPLC): 98.9% 3-[4-(3-tert. butylam no propoxy)benzoyl] 2-n-butyl
5-nitro benzofuran Mp. (acid oxal ate): 244C (acetone/ net hanol)
3-{4-[3-(N-methyl N- 3, 4-di nmet hoxy-[err]-phenethyl) am no-propoxy] benzoyl }
5-nitro 2-n-butyl benzofuran Mp.: (acid oxalate): 114C (acetone)
3-[4-(3-di-n-butyl am no- propoxy) benzoyl] 2-ethyl 5-nitro benzofuran M p.
(hydrochloride): 139[err]C (ethyl acetate) Purity (HPLC): 99.6%
3-[4-(3-di-n-butyl am no- propoxy) benzoyl] 85nitro 2-n-propyl benzofuran
Mp.: 126C (ethyl acetate) Purity (HPLC): 97.9% 2-n- butyl

3-[4-(3-di ethyl amy no- propoxy) benzoyl] 5-nitro benzofuran M p.

(hydrochl ori de)3- 3&33(6em¢nhw1é&ﬁéné&d;methqﬂwt&~gbpm¢§§wl)4m;n4%@r090xx7benzoyi}'

(1ol uenesul f oney 3y SRyIGLAERET S A ot BRRINS (SRO4PG PETE: SBan M P
2- [ 4- ( 3- di - n- bufpl- andan 08@iopbsaprbpancdy| | 3- net hyl 5-nitro benzofuran M p.
(acid fumarate)d_/348L 4684 ky Béﬁﬂ%Bpg%y}EEH%A&EW&J;Lbuéyi 823 -n-butylamino-
3-[4- (3-di - n-but yl am no- propoxy) benzoyl | "5-ni fro 2-isopropyl benzofuran Gl
propyl 5-methanesulfonamido” indole (SR 34304 A) (Ex. 99)
M.p. : 81°C (hexane)
3-/4~(3~di~-n-butylamino-propoxy)benzoyl/2-n~butyl 1-di-n~butylamino-
propyl 5-trifluoromethylsulfonamido indole (SR 34334) (Ex. 100)
M.p. : 142°C (heptane/ethyl acetate)
10 3-/4~(3~di-n-butylamino-propoxy)benzoyl/1-methyl 2-phenyl 5-methyl-
sulfonamido indole (SR 34451) (Ex. 101)
M.p. : 116°C (diethyl ether)
5-amino 3—{?-[3—(N—methyl N-3,4-dimethoxy-ﬁ—phenethyl)amino—propoxz]
benzoyl}— Z-n-butyl l-methyl indole oxalate (SR 34225 A) (Ex. 102)
15 M.p. : 188°C (ethanol)
S-amino 3-/4-(3-di~n-butylamino-propoxy)benzoyl/l-methyl 2-phenyl indole
dihydrochloride (SR 34443 A) (Ex. 103)
M.p. 154°C {diethyl ether)
S5-amino 2—[&-(3—di—n-butylaminofpropoxy)benzoyl73-n—buty1 l1-methyl
20 indole oxalate (SR 34333 A) (Ex. 104)
M.p. : 110°C (isopropanol)
S-amino 2~/4-(3-di-n-butylamino-propoxy)benzoyl/3-n-butyl
1-di-n-butylaminopropyl indole trihydrochloride (SR 34449 A) (Ex. 105)
M.p. : 130°C (diethyl ether)
25 2-/4-(3-di-n-butylamino-propoxy)benzoyl/3-n-butyl l-methyl 5-methyl-
sulfonamido indole fumarate (SR 34227 A) (Ex. 106)
M.p. : ca. 85°C (ethanol/diethyl ether)
3-/4~(3~di-n-butylamino-propoxy)benzoyl/2-a-butyl 1-(4-methyl benzene-
sulfonyl) indole oxalate (SR 34376 A) (Ex. 107)
30 M.p. : 98°C (ethyl ether)
4-amino 3-/4-(3-di-n-butylamino~propoxy)benzoyl/2-ethyl l-methyl indole
oxalate (Ex. 108)
M.p. : 86°C (diethyl ether)
3-[4-(3-di-n-butylamino-propoxy)benzoyl/2-ethyl l-methyl 4-methyl-

35 sulfonamido indole {Ex. 109) (SR 34563 A
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43 Purity (HPLC): 99% 3-[ 4-(3-di-n-butyl am no-propoxy)benzoyl] 5-nitro
2- phenyl benzofuran Mp.: 95 err]C (isopropyl ether) Purity (HPLC): 98.5%
f)-5-am no 3-[4-(3-di-n-butyl am no-propoxy) benzoyl] 2-n-butyl benzofuran
20.4 g (0.04 nmole) of 2-n-butyl 3-[4-(3-di-n-butylam no- propoxy)benzoyl ]
5-nitro benzofuran are stirred in 200 mM of ethanol in the presence of 0.6
g of platinumoxide in a hydrogenation apparatus under a pressure of 3.4
at nospheres (3.44x10[err] Pa) of hydroges® Wen the pressure attains 2.7
atm (2. 73x10[err] Pa), the reaction is conplete

M.p. : 150°C (ethyl acetate/isopropanol)
2-phenyl 3-/4-(3-di-n-butylamino-propoxy)benzoyl/7-carbethoxy indolizine
acid oxalate (SR 34400 A) (Ex. 110)
M.p. : 148-~151°C (ethyl acetate/methanol)
5 2-phenyl 3-/4-(3-di-n-butylamino-propoxy)benzoyl/7~carboxy indolizine
hydrochloride (SR 34401 A) (Ex. 111)
M.p.: 222-224°C (ethyl acetate/methanol
2-phenyl 3-/4-(3-di-n~butylamino-propoxy)benzoyl/7-benzyloxycarbamoyl
indolizine oxalate (SR 34402 A) (Ex. 112)
10 M.p. : 177-178°C (ethyiiacetate/methanol/diethyl ether)
2-phenyl 3-{4-(3-di-n-butylamino-propoxy)benzoyl/7-amino indolizine
(SR 34408) (Ex. 113)
M.p. : 102-103°C (hexane) .
2-phenyl 3-/4-{3-di-n-butylamino-propoxy)benzoyl/7-methylsulfonamido
15 indolizine hydrochloride (SR 34417 A) (Ex. 114)
M.p. : 190-191°C (ethyl acetate/methanol)
2-n-butyl 3-/4-(3-di-n-butylamino-propoxy)benzoyl/7-N-methyl-
carboxamido indolizine (SR 34330) (Ex. 115)
M.p. : 94°C (hexane/dichloromethane)
20 2-n~-butyl 3-/4-(3-di-n-butylamino~-propoxy )benzoyl/7-pyrrolidino-
carbonyl indolizine acid oxalate (SR 34329 A) (Ex. 116)
M.p. : 143-144°C (ethyl acetate/dichloromethane)
2-phenyl 3-{%—[3—(N—methy1 N—3,4-dimethoxy—ﬁ-phenethy1)amino—propoxx7
benzoyi}'7—carbethoxy indolizine oxalate (SR 34484 A) (Ex. 117)
25 M.p. :.162°C (methanol)
2-phenyl 3-{3-(3-di-n-butylamino-propoxy)benzoyl/7-carboxy indolizine
hydrochloride (Ex. 118)
M.p. : 210-215°C (ethyl acetate/methanol)
2-phenyl 3—{4-[3—(N-methy1 N—3,A—dimethoxy—ﬁ—phenethyl)amino—propoxx]
30 benzoyl}'?-carboxy indolizine hydrochloride (SR 34506 A) (Ex. 119)
M.p. : 128-130°C (ethyl acetate/methanol)
2-n-butyl 3-/4-(3-di-n-butylamino-propionamido)benzoyl/S-methyl~
sulfonamido benzofuran oxalate (SR 34335 A) (Ex. 120)
M.p. : 162°C (methanol/diethyl ether)
35 2-n-butyl 3-/4~(3-di-n-butylamino-propoxy)benzoyl/7-methylsulfonamido

=
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and this requires about 20 m nutes. In this manner, 5-am no
3-/4-(3-di -n-butyl am no- propoxy) benzoyl/ 2-n-butyl benzofuran are obtained
in-avyield of 98.4% Purity (HPLC): 95.28%

EXAMPLE 2 Preparation of 5-amno 3-[4-(3-di-n-butyl am no-propoxy)benzoyl ]
2-met hyl benzofuran di oxal ate A solution of oxalic acid in
diethyl ether is added to a solution of 5-am no

3-[4-(3-di - n-butyl am no- pr opoxy) benzoyl / &- et hyl benzofuran in diethyl
ether. The product is filtered off and recrystallized from net hanol .

In this manner m no 3- di - butylan1no propoxy) benzoyl] 2-nethyl
benzof uran di o%ﬁﬁ‘%??@r?‘k o aé:lené@f‘ 136[err]C Purity (HPLC): 99.3%

EXAVMPLE 3 Prep3(gd iz 081%0‘ (&mbpﬁﬂ/&;{tﬁ 1 3etder n- but yl am no- propoxy) benzoyl ]
5- nethylsulfogan] ﬂ@gﬁ hydrochroride (SR 33589B) a) 2-n-butyl
3-[4-(3-di éx benzoyl ] 5-nmethyl - sul fonam do benzof uran

2-n—butyl 3-/4-(3-di-n-butylamino-propoxy)3;5~di~tert.butyl benzoyl/
5 S-methylsulfonamido benzofuran oxalate (SR 34569 A) (Ex. 122)
M.p. : 151°C (ethyl acetate/heptane)
2-phenyl 3—[&-(3—di-n—butylamino—propoxy)benzoyl76—methy1sulfonamido
indolizine oxalate (SR 34203 A) (Ex. 123)
Amorphous yellow powder
10 2-phenyl 3-(4-[3—(N-me£hyl N-3,4-dimethoxy-B-phenethyl Yamino~propoxy/
benzoyi} 7-methylsulfonamido indolizine hydrochloride (SR 34552 A)
(Ex. 124)
M.p. : 110°C (methanol/water)
2-phenyl 3-[1-(3—di—n—butylamino-proﬁbxy)benzoyl]?-carbethoxy indolizine
15 oxalate (SR 34547 A) (Ex. 125)
Amorphous yellow powder
7-amino 3~/4-(3-di-n-butylamino-propoxy)benzoyl/2-n-butyl indolizine
(SR 34399 A) (Ex. 126)
M.p. : 88-89°C (n-hexane)
20 3-/4-(3-di-n~butylamino-propoxy)benzoyl/2-n-butyl 7-tolylsulfonamido
indolizine (SR 34428 A) (Ex. 127)
Amorphous yellow powder
7-amino 3—{4—[3-(N—methy1 N-3,4-dimethoxy-B-phenethyl )amino~propoxy/
benzoyl} 2-phenyl indolizine (SR 34548 A) (Ex. 128)
25 M.p. : 115-117°C (dichloromethane/methanol)
2-n-butyl 3-{;—[3—(N-methy1 N-3,4-dimethoxy-B-phenethyl Yamino-propoxy/
benzoyl)»7-bisnethylsulfonamido indolizine oxalate (SR 34509 A) (Ex.

129)
Amorphous powder

30 2-n-butyl 3—{?-[3—(N-methy1 N-3,4-dimethoxy-B-phenethyl )amino-propoxy/
benzoyl} 7-methylsu1fonam1do indolizine sesquioxalate (SR 34534 A)
(Ex. 130)

Amorphous yellow powder
2-phenyl 3-/2-(3-di-n-butylamino-~propoxy)benzoyl/7-carbethoxy indolizine
35 hydrochloride (SR 34550 A) (Ex. 131)
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A solution of 17.6 g (0.154 nole) of nethanesul fonyl chloride in 375 m of
di chl oroet hane is added dropwi se to a solution of 68.3

44 g (0.15 nole) of 5-am no 3-[4-(3-di-n-butylam no-propoxy) benzoyl ]
2-n-butyl benzofuran and 23.6 g (0.23 nole)of triethylamine in 750 m of
di chl oroet hane. The m xture is stirred for 20h and poured into 500 m of

wat er. The phases are separated, the orggnlc phases washed with water and
evaporated to dryness. The crude product® hus obtained (79.5 g; crude

yield: 100% is then purified by elution chromatography on a col um of

zl InI gﬁt 3(/F| gaF\i..p( gE n nafﬁjic?kelzhyl acetate/metile{hotl}f" s manner, 48 g of purified
2-phenyl 3-/3- (3—d1-n-buty1am1no-propoxy)benzoyl]?—carbethoxy indolizine
oxalate (SR 34507 A) (Ex. 132)
Amorphous yellow powder

5
EXAMPLE 133
A capsule containing the following ingredients was prepared
according to known pharmaceutical procedures:

10 Ingredient } mg
Compound of the imvention 100.0
Starches 99.5'51
Colloidal silica ~ 0.

15 200.0
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am no- propoxy) benzoyl ] 5-net hyl sul fonam do benzofuran are recovered. Yield:

61. 6%

Treatnent of the product thus obtained with hexane gave 44

g of a crystalline fraction (purity by HPLC: 96.1% and 4 g of a

crystal
3-[4-(3-

hydrochlorl
3-

[ i
di -

by HPLC. 99% Mp.: 65.3% b) 2-n-butyl

Imﬂmﬂﬂ”ml’“ﬂlmﬂrg?yzbﬁnéggu 5-met hyl - sul f onani do benzof ur an

-(3-di- w-bﬁtyFanﬂnoipﬁopoxy)benzoyl]S%-nethyl sul f onam do benzof uran
are dlssolved in 40 m of anhydrous ethyl acetate. Hydr ogen
chloride in ether is added with stirri pH = 3. After a few m nutes,
the hydrochl oride begins to precipitate: is filtered off after 0.75 hour
to give 2.03 g of a colourl ess product. In this manner, 2-n-butyl

3-[ 4- (3-di - n- putyl apiNQeD C?%pﬁ)%‘ﬁ’,?of@% %rlzo@ﬁ%ﬁm?%ésqkéﬁgam’ dgaBenARL ur an

hydrochl oride i s Tecovere
EXAMPLE 4 Prepéﬁﬁmﬁvﬂ-ébﬂaﬂan1no 2-n-butyl 3-[4-(2-di-n-butyl am no- et hoxy)
benzoyls] benzof uran di oxal ate

10

15

20

25

30

35

//'Rz-
W " A-(CH,) -N S \ I
Het-Y-< % Ry’
z
in which: -
Het represents one of the groups:
4
a=T I j__ Rl g =T Rl

- [

/
\
<
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T represents a group: R-N-
in which:
R and Ra, identical or different, represent:

hydrogen,

a CI'CA alkyl radical

a SO,R" radical in which R' represents a linear or branched C;-Cg
alkyl radical, a trifluoromethyl radical, a phenyl radical optionally
substituted by a Cl--C4 alkyl radical, a benzyl radical optionally
substituted by a 81-04 alkyl radical or a benzoyl radical optionally

substituted by a Cl-C4 alkyl radical, Ra and R' being capable of
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a) 3-[4-(2-bronoet hoxy)benzoyl] 2-n-butyl 5-nitro benzofuran A

m xture consi sting of 23.22 (0.06 nole) of 2-n-butyl 3-(4-hydroxy
benzoyl) 5-i enzofuran .and 10 g (0.07 nole) of finely ground anhydrous
pot assi um carﬂmmmllmms ]mof or 0.5 hin 400 M of nethyl ethyl ketone.
45 g (0.24 no ‘ ) et hane are

45 then added ahd ‘the mi'xture is refluxed for 6 h. It is allowed to cool,
the mineral salts are filtered off, wasHéd with acetone and the filtrate is
evaporated to dryness in a vacuum The crude product obtained is purified

by el ution chronmatogr on a colum of silica_(eluant: toluene).
y g%rming &y%nythe nitrogen atom of the sul%onamide group & rigg bearing

from 3 to 6 carbon atoms,

T' represents:

5 - hydrogen
~ a nitro grou T
- a group g‘,—Rap mli%ﬂetHas?eenRePhced
{t Wi

as previously defined,

T" represents:

10 - a benzyloxycarbamoyl‘group
- a group: q
T,'-0-C-
in which T"1 represents hydrogen or a Cl—C4 alkyl group
15 - a group:
- T
8
T2 -N-C
in which T"2 and T“3, identical or different, represent hydrogen
20 or a Cl-C4 alkyl group or T"2 and T"3 form with the nitrogen atom
to which they are attached a ring having from 4 to 6 carbon atoms
~R
Y
- a R-N- group as defined previously
X represents -0- or -S-
Y represents a radical -E-, -CH- or --CH2 in which RS represents
hydrogen, a Cl--CA alkyl radical or an acyl radical of formula
i :
-C—R'4 in which R'4 represents a C,-C, alkyl radical
30
Rl represents a Cl-C6 alkyl radical, a phenyl radical optionally
substituted by a'Cl-CA alkyl radical or a halogenophenyl radical
Ry Fepresents:
35

- hydrogen
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In this manner, 15 g of 3- [4 (2-brono et hoxy)benzoyl] 2-n- butyl 5-nitro

benzofuran are recrystalllzatlon frompentane. Yield: 56%
8l[ er ‘ : . 2% The foll owi ng compounds were

pr epar ed b m ‘L pr ocedure as that described above:

3-[4-(5- br 2-n-butyl 5-nitro benzofuran Mp.: 55[err]C

(pentane) Purity (HPLC) 98%3 [ 4- (3-dyr onopr opoxy) benzoyl/ 2-n- butyl
5-nitro benzofuran Purity (HPLC): 91.28% b) 2-n-butyl
3-[4-(2-di-n-butyl am no-et hoxy) benzoyl] 5-nitro benzofuran hydrochl oride
A m xture conrsastipegr afr ﬁﬁa@héﬁ.(g%é alyb)radicd / 4- (2- br onp-

et hoxy) benzoyl/ 2-n-butyl 5-nitro benzofuran, 17.3 g (0.134 nole) of

di - n-butyl am ne and 18.5 (O 134 nol e) of anhydrous potassium carbonate is
refluxed fRJ r@prigpatsn 200 of toluene. The m xture is allowed to cool,

pour ed |ntoatvvﬂ earag g_ggd}oﬁrdggtn_%oﬁ@i réfihifpar ated. The aqueous phase is

extracted 3 e organi ¢ phases are pool ed and
wasied wi th awaadamalmf ifsrmisliagdAldr8¢ sodi um

in which Alk represents a simple bond or a linear or branched Cl'

CS alkylene radical and R6 represents a pyridyl, phenyl, phenoxy,

3,4-methylenedioxy phenyl radical or a pheayl group or a phenoxy

group substituted by one or more substituents, identical or different,
10 selected from halogen, C;-C, alkyl or C,-C, alkoxy groups.

Rz and R3. when they are taken together, represent a C3-06 alkylene
or alkenylene radical optionally substituted by a phenyl radical
or optionally interrupted by -0-, -NH=, -N= or t_N—R7, R7

15 representing a C,~C, alkyl or phenyl radical.

R& represents:
~ hydrogen
- a 01-04 alkyl radical
20 - a =80, R'1 radical in which R’l represents a C;~C, alkyl radical,
a phenyl radical optionally substituted by & Cl-c4 alkyl radical
or a benzyl radical optionally substituted by a C1-04 alkyl radical

SRt ]

in which R' , and R"4, identical or different, represent a Cl—Ca alkyl
radical and m represents an integer from ! to 3
30 o
A represents -0-, -S- or NH-C
W, W' and Z are such that;
- when identical, W and W' represent i‘CH or N, Z represents -0-
or - S~
335 —~ when W represents fi CH and W' represents j?C»RS, Z represents
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sulfate, filtered and evaporated to dryness in a vacuum The residue is
then purified by elution chromat ography on a colum of silica (eluants:
hexane/ et h et at e 8/2 to give 12.7 g (yield: 76.49% of the desired
conmpound |mu EMH"H free base. The hydrochloride is fornmed in ethyl
et her and om et hyl acetate. In this manner,
2-n-butyl 3- [4 (2 di-n- butylanlno ethoxybzbenzoyl] 5-nitro benzofuran

hydrochl oride is obtained Mp.: 119.5C
46 Purity (HPLC): 100% The foll ow ng compounds were obtained by

follow ng the pLgﬁgﬁSR's
R8 and R'8 being identical or different and representing hydrogen,

a halogen atom or a CI—C4 alkyl radical or a CI—CA alkoxy radical
n represents an integer from 1 to 5 provided that when R4 represents

3 a -SozR'1 radical, T' represents hydrogen, a nitro group or a
‘,z’ Ra
cyclised R-N- group, as well as their pharmaceutically acceptable
salts.
10 2. Derivatives according to Claim 1 in which R represents a —SOZR'

group and Ra represents hydrogen.

3. Derivatives according to Claim 1 or Claim 2 in which Y represents
ﬁ .
15 a -C- radical,

4, Derivatives according to one of the Claims 1 to 3 in which the

moiety
W—W!

20 _4ffi\\ ’/;>> represents a benzoyl radical

5. Derivatives according to one of the Claims 1 to 4 in which the

moiety
25 W — W

dffi\\~ represents a 4-benzoyl oxy radical

6. Derivatives according to one of the Claims 1 to 5 in which Rl’ Rz
30 and R3 represent a n-butyl radical and n represents 3,

7. Derivatives according to one of the Claims 1 to 6 in which X

represents -0O-.

35
This Sheet Has Been Replaced
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simlar to that described above: 2-n-butyl
3 4 (5-di-n-but yl am no- pent oxy) benzoyl/ 5-nitro benzofuran acid oxal ate

3 [4 (g'lllﬂmumﬁﬂﬂlﬁmz)ggigﬂo)enng;: i[ySE ma'l[_?z) bggzg;%urzag gu][ y::>uri ty (HPLO):

97.8% “c)°5-tam"no®2-h-butyl 3-[4-(2-di-n-butyl am no- et hoxy) benzoyl ]
benzof uran di oxal ate Thi s conp d was obtai ned according to the
met hod describgd in Exanple 1f. Mp err]C (iso ropanol) Purity
(HPLC): 96% erlvatlves according to °HEMI\/F*LGE Ctaimse b afoat’i bh which the
3-[4-(3-di-n-butyl am no- propoxy) lRenzoyI] 5- bi snet hyl - sul f onam do 2- et hyl
benzof uran ol ution &t <756 g (0.066 nole) of nethanesulfonyl
chloride in 40 rfihadp cz %)h&rachlioriﬂefq‘@d zi’&dé‘tﬁlﬁi‘-?fb\/m se to a solution
of 10 g (0.022 nole) of 5-am no 3 {r4 (3-di -n-butyl am no- propoxy) benzoyl ]

5

9. Derivatives according to one of the Claims 1 to 8 in which the
pharmaceutically acceptable salt is the oxalate, fumarate, hydro-

chloride or p~toluenesulfonate.

10 10, Derivatives according to Claim 1 selected from:
2-n-butyl 3-/4-(3-di-n-butylamino-propoxy)benzoyl/5-methyl~
sulfonamido benzofuran,
2-n-butyl 3-{4-/3-(N-methyl N-3,4-dimethoxy-Bphenethyl)amino-
propoxx]benzoyl} 5-methylsulfonamido benzofuran,
15 2-isopropyl 3-/4-(3-di-n-butylamino-propoxy)benzoyl/5-methyl-
sulfonamido benzofuran,
S-amino 3-/4-(3-di-n-butylamino-propoxy)benzoyl/2-n-butyl l-methyl
indole,
and their pharmaceutically acceptable salts.
20
11. Process for the preparation of derivatives according to Claim 1
H
in which Y represents a -C- group and T or T' represents an amino

group, wherein a nitro derivative of general formula:

25
|7 A-(CH ) -N/RZ y
Het-C-< 5 33,/

in which Het represents a group:

30 /2 3
0N \L Ry 0 N LRy
XN\ N

l
R

4

35 in which Ry, Ry, Ryy R,, A, W, W', X, Y, Z and n are as defined
in Claim 1, is hydrogenated, the reaction taking place in the
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2-ethyl benzofuran and 22.45 g (0.22 nole) of triethylamne in 200 m of
carbon tet Th m xture is refluxed for 20 h, poured into a

m xt ure ot\“m ¥ it hen the organic phase is separated It is washed

with wat e[k i iumsulfate, filtered and evaporated to dryness
in a vacu eLré‘suﬁue I's then purified by elution chromatography on a
colum of silica (eluant: ethyl acetate), then the crude product obtained
is recrystallized from heptane. %n this manner, 8.4 g of
3-[4-(3-di-n-butyl am no- propoxy) benzoyl] 5-bisnethyl sul fonam do 2-et hyl

0
2$n20f uran are Ob%al rt]a%ge YcJIfeLdsultgbfe cgtalyst(:) é)nlgurl typtglarLCglvent W ich leads

to the formation of the desired compounds in the form of the free
base which can be reacted, if desired, with an inorganic or organic
acid to form a pharmaceutically acceptable salt of these

5 derivatives,

12. Process for the preparation of derivatives according to Claim 1
R
in which Y represents a -C- group and T, T' or T" represents a
10 R'SOZ-NH- group, wherein a compound of formula I according to
Claim 1, in which R and Ra each represents hydrogen, is reacted
with one or two equivalents of a halide of general formula:
Hal-SOz—R\
or an anhydride of general formula:
15 (R'S80,),0
in which R' is as defined in Claim 1 and Hal represents a halogen
atom, the reaction taking place in the presence of an acid acceptor
and in a suitable organic solvent, which leads to the formation
of the desired compound in the form of the free base which can
20 be reacted, if desired, with an inorganic or organic acid to form

a pharmaceutically acceptable salt of these derivatives.

13. Process for the preparation of derivatives according to Claim 1
0
25 in which Y represents a -g- group, T, T' or T" represents
f—'.§a
a R ~ N~ group in which R has the value indicated and Ra
represents an alkyl radical, wherein a compound of formula I
according to Claim 1, in which R has the value indicated and Ra
30 represents hydrogen, is reacted in an alkaline medium with one

or two equivalents of a halide of general formula:
R' - Hal
a

35 in which Hal represents a halogen atom and R'a represents a
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EXAMPLE 6 Preparation of 3-[4-(2-di-n-butylam no-ethoxy)benzoyl] 2-n-butyl
5- net hyl sul f onami n (SR 34488) A m xture consisting of

6.2 g (0. Ollmﬁ "m g ggdi - n- butyl ani no-ethoxy) benzoyl/ 2-n-butyl
5--bi snet hyl s& 18 BN K ’mgfuran and 8 g (0.2 nole) of sodium hydroxide in
190 m of ethanbl $s®tisrred for 4 h. The mixture is then poured into a

| arge volune of water and extracted 3 tiges with 50 m of ethyl acetate.
The organic solutions are pool ed, washedwith water, dried over sodium
sulfate, filtered and evaporated to dryness in a vacuum The residue is
then purified by @lLot ARyt QTRI0ILRRMY 10412 t6 HndForbe fin b@%@%éﬁ?{aa
ethyl acetate). THe roduct obtained is then stirred in heptane unti
crystals are obt fioggeunds in the formnof khe frgankase whighogan be reacted if
3-[4-(2-di - n- but Ydeagt&O- eiélpw)%e%&mu o2 -dighnicy he it ¥Bt#bemsal f onam do
benzofuran are obtai ned after crystallization fromheptane. Yield: 74% M p.
. 86[err]C Puri twhem tigdlpqagceptable salt of these derivatives. pyA\PLE 7

5 14, Process for the preparation of derivatives according to Claim 1
i
in which Y represents a -C- group and either T' represents a
¢ fa
nitro group, or T, T' or T" represents a cyclised R-N- group,
10 wherein ‘a compound of general formula:
;? /w W} A-(CH,) -Hal
——— - =tla
e y 2°n
Het-C Qz =
in which A, W, W', Z, Hal and n are as defined in Claim 1 and
15 Het represents a group of general formula:
l’—(Cﬂz)q
| 7 Vi
0,5 N—t l R, Q | R,

20 N N\x A \

[_'(c“z)ﬂ AKX
N l 1

0,8
2 K/
N
25 X

in which RI, R4 and X are as defined in Claim 1, Q represents a

é——(Cﬂz)p——]

N- group and P represents an

30 nitro group or O2
integer from 1 to 4, is reacted in a polar or apolar solvent with

a nitrogenous compound of general formula:

- R2-~s m's?gept Has Been Replaced

"o i
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Prepar ation of 2-n-butyl 3-[4-(3-di-n-butylani no-propionani do)benzoyl ]
5-am no be SR 34512A) a) 4-(3-chloro propionam do)

benzoi c aci o 2l (0.1 nole) of p-am nobenzoic acid are
di ssol ved |;1“mmiﬂ'!" J%t ate at 10[err]Cin a 250 m round-bottoned
flask. 9.5 m=x . » Us | e) of 3-chloro propionyl chloride are then

added with stirring at 10[err]C. After the m xture has been stirred for 1 h
at 10[err]C, an aqueous sol ution of sodi % acetate (25 g in 100 nml of
water) is added and the reaction m xture is filtered The colourless solid
t hus obtained is washed with water and dr In this manner,
13.2 g of 4-(3- chiBriphdly 8Rhdsdsse Bén%f-lleedaépdc%ﬁl@ bhtthe reactipnatskiard of

58% Mp.: 225[erbisee in the presence of a basic agent which leads to the formation

of the desired compounds in the form of the free base which can

be reacted, if desired, with an inorganic or organic acid to form
5 a pharmaceutically acceptor salt of these derivatives.

Process for the preparation of
15. Derivatives according to Claim 1 in which T" represents a carbalkoxy

ﬁ .
group and Y represents a -C- group, wherein an indolizine

10 derivative of general formula:

15
in which R1 and R'h are as defined in Claim 1, is treated at a

temperature of 80 to 110°C with a halide of general formula:

/‘2-
0 —_u -(cu,
1%4“ w%A( R /
20 Hal-C~ 3”

z
in which A, RZ’ R3, W, W', Z and n are as defined previously and
Hal represents a halogen atom which leads to the formation of the
desired compounds in the form of the free base which can be
reacted, if desired, with an inorganic or organic acid to form

25 a pharmaceutically acceptable salt of these derivatives,

16. Process for the preparation of derivatives according to Claim 1

0]
il
in which T" represents a carboxy group and Y represents a -C-
30 group, wherein a carbalkoxy indolizine derivative of formula I

according to Claim 1, in which Het represents a group of general

_Of
R‘ao-C v |

35 \

formula:

TmmShmﬂEhsBem1Rqﬂmmd

LT
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48 The foll ow ng compound was prepared by foll ow ng the sane
process as that described above: 4-(4-chloro butyram do)benzoic acid Yield:

46% M p.: 220[err] C ( elpeale ition) b) 4-(3-chloro propi onam do) benzoyl
chl ori de “lm EL %5.; of 13.2 g (0.058 nole) of 4-(3-chloro
pr opi onam do)A N 0 100 M of thionyl chloride are stirred and

refluxed (70[err]C) in a 250 m round-bogfoned flask equipped with a
condenser and a cal ciumchl oride guard tube. After 0.5 h, the thionyl
chloride is evaporated and the crude reaction product is recrystallized
from 200 mM of hoin whicleRe. andf RES ag¥ 30 dafined, inl C18in g, ofs 4afchi€héd

b9
pr opi onam do) benzoyl chl o i{ﬁi bfained.. Yiegld: 83% Mp.: 130[err]C
The fol | owi ng corﬁﬁ%&ﬁa"%ﬁ 8@%#“883%3’3'26?’118& ’rfbatﬁ‘éﬁéh SB}‘()‘%szsén%f]tt hat
descri bed above: the( deflukoteampbraturanofiahbesviogit ehidr ildadsyitel the 6Qtakiion :
100[err]C (deccnn% Eﬁé(%léired compounds in the form of the free base which can

3 be reacted, if desired, with an inorganic or organic acid to

form a pharmaceutically acceptable salt of these derivatives.

17. Process for the preparation of derivatives according to Claim 1
in which T" represents a benzyloxycarbamoyl group and Y represents
10 0 -
]!
a -~C- group, wherein a carboxy-indolizine derivative of formula
I according to Claim 1, in which Het represents a group of general

formula:

o -
15 it 4 -R,

AN N —2Z

in which R1 is as defined in Claim 1 is reacted in a guitable

20 solvent and at a temperature from 0 to +10°C with ethyl chloro-
formate in the presence of an acid acceptor, then with an alkali
metal azide and finally with benzyl alcohol, which leads to the
formation of the desired compounds in the form of the free base
vhich can be reacted, if desired, with an inorganic or organic

25 acid to form a pharmaceutically acceptable salt of these

derivatives.

18, Process for the preparation of derivatives according to Claim 1

30
0
in which T" represents an amino group and Y represents a -g-
group, wherein a benzyloxycarbamoyl-indolizine derivative of
formula I according to Claim 1, in which Het represents a group
35 of formula:
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AR

THIS SHEET HAS BEEN
REPLACED




c) 3-[4-(3-chloro propi onam do) benzoyl] 2-n-butyl 5-nitro benzofuran

11.91 g (0.048 nole) of 4-(3-chloro propi onam do) benzoyl

chl ori de and 10. 61

g (0.048 nole) of 5-nitro 2-butyl benzofuran are dissolved in 280 m of

1,2-dichloro ethane in a 500 mM round-bottonmed flask fitted with a cal ci um

chloride guard tube. 19.84 g (0.149 nole) of alum niumchloride are then

added with vigorous stirring at 0OC. TheSL action mxture is stirred at room
g

tenperature for 5 h, then poured onto 1
of concentrated hydrochlorlc acid. After being stirred,

of crushed ice containing 50 m

t he product forned

acetate. The organic phases are

pool dlunlsulfate filter@d and t ol ts, are evaporated
in a E Wﬂ e S dc? _5IéuF rec wei Fﬁ‘lng 19.7 ¢
whi:c crecryst I*zed fr 2hot” Lol ue e N [

\/

in which R1 is as defined in Claim 1, is hydrogenated in a suitable

solvent and in the presence of a suitable catalyst, which leads

to the formation of the desired compounds in the form of the free
base which can be reacted, if desired, with an inorganic or organic

10 acid to form a pharmaceutically acceptable salt

derivatives.

of these

19, Process for the preparation of derivatives according to Claim 1

OH

15 in which Y represents a —éH- group. wherein a compound of

[
formula I according to Claim 1 in which Y represents a —&-
group is reduced by means of an alkali metal borohydride in a
suitable solvent, which leads to the formation of the desired

20 compounds in the form of the free base which can be reacted, if

desired, with an inorganic or organic acid to form a

pharmaceutically acceptable salt of these derivatives.

20. Process for the preparation of derivatives according to Claim 1

25
s

in which Y represents a -CH- group in which RS represents a

i
R'a radical or an acyl radical of formula -C-R‘A, wherein a
compound of formula I according to Claim 1, in which Y represents

30 OH
|
a -CH- group,is reacted:

either with an alkali metal alcoholate, then with a halide of

general formula:
t
R 4-Ha1

35 in which R', is as defined in Claim 1 and Hal represents
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49 ner, 10.9 g of 3-[4-(3-chloro propionam do)
benzoy -n- but i iuﬂﬂg benzofuran are obtained. Yield: 53%

The fo"ﬁﬂ“ﬂﬂyﬂﬂ prepared by foll owi ng the sanme process as that
j ust des

| oro butyram do)benzoyl] 2-n-butyl 5-nitro

benzof uran® Yi‘el d: 77% M p.: about 100[err] C (deconposition) d) 2-n-butyl
3-[4-(3-di -n-butylam no proplonan1do)ben& yl] 5-nitro benzofuran oxal ate
10.9 g (0.025 nole) of 3-[4-(3-chloro proplonan1do)benzoyl] 2-n-but yl
5-nitro benzofuran are dissolved in 50 m of anhydrous benzene by refl uxing
in a 100 m round-bottankedokémsleonjtted With a condenser and a cal ci um
chloride guard tube. (0.076 nole) of

di - n-but yl ani ne &e"ttled hatids #ggefngﬁéla]r gfé’é"f%i‘f?ﬁgm xture. After a reaction
time of 5 h, the mxture is cool and hydrolysed with 200 m of water. It
is extracted twice HalanUA
5 in which Hal and R'4 are as defined previously, the reaction
taking place in the presence of an acid acceptor which leads
to the formation of the desired compounds in the form of the
free base which can be reacted, if desired, with an inorganic
or organic acid to form a pharmaceutically acceptable salt of

10 these derivatives.

21. Process for the preparation of derivatives according to Claim 1,
in which Y represents a —CHZ— group, wherein a compound of formula
. ?H
15 I according to Claim 1, in which Y represents a -CH- group, is
reduced by means of an alkali metal or a hydride in the presence
of trifluoroacetic acid and in a suitable solvent, which leads
to the formation of the desired compounds in the form of the free
base which can be reacted, if desired, with an inorganic or organic
20 acid to form a pharmaceutically acceptable salt of these

derivatives.

22. Process for the preparation of derivatives according to Claim 1
0

25 in which T represents a nitro group and Y represents a -C- group,

wherein an acyl halide of general formula:

7 f
Tiis Shect Has Bego Reglaced 2" = it
S]]
R4
in which R1 and R4 are as defined in Claim 1 and Hal represents
a halogen atom, is condensed in the presence of a Lewis acid with
35 an amine of general formula:
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with 100 mM of ethyl acetate, then the organic phases are pooled and dried
over sodiumsulfate. After filtration, the solvents are evaporated in a

vacuum ( 1330-Pa)—7Fhe—crude reaction product i s chromat ographed on 800 g of
silica (el u e/ met hanol 95/5) and 13.31 g of the desired
conpound (i Iﬂ!ﬂmam H}i covered in the formof the free base. The
oxalic acid | 250 m of ahsolute ethanol and recovered by

filtration. In this manner, 2- Dbutyl 3-[4-(3-di-n-buty|anino-
pr opi onam do) benzoyl] 5-nitro benzofuran oxalate is obtained. Mp.: 147C
(et hanol) The foll ow ng conpound was prepegr Qd in the sarre manner

as that just described: 2-n-butyl

3-[4-(4-di-n-butyl am no- but yramyda)hgnz y*fcgzhiphq\benzofuran oxal at e.
M p.: 105C )KO R,
z— 3

5 in which A, R

leads to the formation of the desired compounds in the form of

20 R3, W, W', Z and n are as defined in Claim 1, which

the free base which can be reacted, if desired, with an inorganic

or organic acid to form a pharmaceutically acceptable salt.

10 23, Process for the prébaration of derivatives according to Claim 1
a
in which T, T' or T" represents a cyclised R-N- group, Y represents
0
il

a ~C- group and A represents -0-, wherein a ketone of general

Het-C-< 5

in which W, W' and Z are as defined in Claim 1 and Het represents
20 a group of general formula:

15 formula:

(CH,) 1
2’p
i 7 - -
ozs[_ N ‘ E: R, ou Q /_ Ry
25 N / ‘Iq
R,
ou
(cH )‘] ' ’I'hJsSheet Has Been Replaced

30 °z£ .2 pu I/Y/—)jl-m

\/N

in which Q, Rl, R4, X and p are as defined in Claim 1, is condensed

35 at a temperature from 90 to 110°C and in a suitable solvent with
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50 e) 2-n-butyl 3-[4-(3-di-n-butyl am no-propi onam do) benzoyl] 5-am no
benzof ur amdroxatate 9.58 g (0.018 nole) of 2-n-butyl

3-[4-(3-di 1 Wik S opi onam do) benzoyl] 5-nitro benzofuran in the
f or m of th}aﬂ"m%mmﬂ’l ssolved in 100 m of absolute ethanol in a 250
m round- bott ofredt TIwask. ®. 958 g of 5% pal | adi um on active charcoal are
added and the reaction mxture is placed under an atnosphere of hydrogen.

It is stirred vigorously for 5 h and fil#&8ted through a glass frit. The

et hanolic solution thus recovered is treated with 3.24 g (0.036 nole) of
oxalic acid so as to formithe di oxgl ate ich precipitates. It is filtered
off and the salt i%@@ﬁ?‘i"gt‘flgﬁ%’iﬁfg Y48 nl of hot et hanol . I'n
this manner, 8.43 g of 2-n-butyl 3-[4-(3-di-n-butRgan no-

pr opi onam do) benzoyl] 5-am no benzgfur iQ49yéte ane obtained. Yield: 70%
Mp.: 145[err]C (Hg @Hké%n MPLE 8 Preparation of
N-{2-n-butyl 3-[4-(3-di-n-butylam no propoxy)ben&gy}

5 in which R2. R3 and n are as defined previously and R9 represents

a halogen atom, a 01-04 alkylsulfonyloxy radical or a 06'010 aryl-
sulfonyloxy radical, which leads to the formation of the desired
compounds in the form of the free base which can be reacted, if
desired, with an inorganic or organic acid to form a

10 pharmaceutically ac;eptable salt.

24. Process for the preparation of derivatives according to Claim 1
R

. N

in which T' represents hydrogen, a nitro group or a R-N- group,

15 0
n

R& represents a -SOZR' group and Y represents a -C- group, wherein

an indole derivative of general formula:
RZ"\
N\

4] —_— J
.Rl g_<“ }.. A-(CHz)n-N\ ;

R3-

20

in which A, Ry, R,, Ry, W, W', Z and n are as defined in Claim
CH
25 [
1 and Q' represents hydrogen, a nitro group or a 0,8 N
group in which p represents an integer from 1 to 4 is treated in
the presence of a suitable solvent and in. the presence of a basic

agent with a halide of general formula: .
ThsShmﬂEﬁsBem1Rﬁp

- | T

(R'SOZ)ZO
in which R is as defined in Claim 1 and Hal represents a halogen
atom, which leads to the formation of the desired compounds in
the form of the free base which can be reacted, if desired, with
35 an inorganic or organic acid to form a pharmaceutically acceptable
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benzof uran-5-yl }, 3-propane sultam acid oxal ate a) 5-am no 2-n-butyl
benzof ur an 8-8-g (0. 04 nole)of 2-n-butyl 5-nitro benzofuran are

stirred in 10w mof v in the presence of 0.6 g platinumoxide in a
hidl "EE 'ﬁ, a pressure of 3.4 atm (50 p.s.i.) of
rattains 2.7 atm (40 p.s.i.), the reaction,

hydr ogenat i ofi§Hi
hydr ogen. Wenr

which | asts about 20 min.,is conplete. Tfgp catalyst is filtered off and the
filtrate is evaporated to dryness in a vacuumto give 7.3 g (yield: 96.56%

of a crude oily product. In this manner, 5-am no 2-n-butyl
benzof uran i s obt aahed b) N (2-n-butyl benzofuran-5-yl) 3-anmoni um
propane-1 sul fonate 2.85 g (0.015 nole) of 5-am no 2-n-butyl

benzofuran and 1.85 g (0.015 nole) of 1, 3-propane sultone are refluxed in
500 ml of acet2hi Prodessf for the prepammtpen tefdd@rivdtivespaaorpingatesClduniing t he
reacti on. The mixture is allowed to cool, the productyis filtered
of f, ]
5 in which T' represents a nitro group, Y represents a -C- group,
A represents -0O-, RZ’ R3, R4 and R'4 are identical and m and n

are identical, wherein a ketone derivative of general formula:

10

in which Rl’ W, W' and Z are as defined in Claim 1, is reacted
in the presence of a basic agent with a compound of general formula:
15 Rj.
Rg" (CH2) n'N
\\‘R3-

in which RZ’ R3 and n are as defined in Claim 1 and Rg represents
a halogen atom, a 01-04 alkylsulfonyloxy radical or a C6'C10

20 arylsulfonyloxy radical, which leads to the formation of the desired
compounds in the form of the free base which can be reacted, if
desired, with an inorganic or organic acid to form a

pharmaceutically acceptable salt.

25 26. Process for the preparation of derivatives according to Claim 1
in which T, T' or T" represents a —NHSOZR' group, wherein a compound
of general formula:

//w—-w' | P

\
Het-Y~ A-(CH2)pn-N
€ \ ) 2'n \

30 Z R3
in which RZ’ R3, W’ W', Y, Z, A and n are as defined previously

and Het represents a group of general formula:

\
35 . Thls S-heat Has Bee_n Re

Jaced

L]

-—-4."'”';.‘“‘..
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51 washed with ethyl ether and dried in a vacuumto give 2.9 g of product

which is recrystallized from450 m of ethanol. In this manner,
1.6 g of NN(2-n-butyl benzofuran-5-yl) 3- ammoni um propane-|-sul fonate are
obt ai ned. Wm - 253[err]C c) N- (2- n- butyl

benzof ur an- 5 3; sul tam A mxture of 0.78 g (0.0025
nol e) of N-{ ‘ i Rﬁ!1 tur an- 5- yI)3gﬁggDn|un1propane 1l-sulfonate is
triturated | 1.05 g (0.00 | e) of phosphorous

pent achl ori de. The m xture is then diluted with cold water, triturated, the
product is filtered off, washed with water and dried in a vacuum 1In this
manner, 0.4 g of N-(2-n-butyl benzofuran-5-yl)1, 3-propane sultamis

obtai ned after recrystal%hzation from cycl ohexane. T'
192 \ 02 A ,
L - — - - —
R'-S0,-N :IL-RI R'-50,-N l r-R1
5 x/ N> N/
X k
22 ANy 4
R'50,-N l
N
N
10

in which R', Rl’ R& and X are as defined in Claim 1, is treated

in a suitable solvent with an alkali metal hydroxide which leads
to the formation of the desired compounds in the form of the free
base which can be reacted, if degired, with an inorganic or organic

15 acid to form the pharmaceutically acceptable salt.

27. Process for the preparation of derivatives according to Claim 1

-~Ra
{
)
in which T or T' represents a R-N- group in which R and Ra are

20 identical and each represents a -SOZR' group, Y represents a

f

-C- group and A represents a -0- group, wherein a compound of

general formula:

W - W

: wd "

Z

in which W, W' and Z are as defined in Claim 1 and Het represents

a group of general formula:

' R'

30 * l
|
?02 ‘ ?02
o - ou §0,-N ?y
1 s
A X J/ T
R4
35
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Yield: 54.5% Mp.: 84.5 - 86[err]C d) N[2-n-butyl
3J(4-nethoxybenzg¥_LQ§ﬂ;ngL§p 5-yl] 1, 3-propane sultam 16.25 ¢
(0:0625 nDIe bgg”n tetrachl oride are added during 45 nmn. to a solution

of 7.35 g (O u}mum 2-n-butyl benzofuran- 5-yl) 1, 3-propane sultam
and 5.55 g ( ni soyl chloride in 38 m of d| chl or oet hane.

Stirring is contlnued "fof 3*h and the regation mxture is poured onto a

m xture of ice and water. Stirring is continued for a further 30 mn., the
organi ¢ phase is washed 3 tinmes with 50 m of water, once with 100 nm of a
saturated sol uti odnodhisbdR Ry d, ogreh Xcaxrd)aaadeé;nednen Glgdinnl wiishreagbedi of

water. ALer evanguaiotedad ofs B gsictoAe AN 2 N5 WIIGR iBepiuEL! ed by

el ution chronmat ograp 1&roform as el uant. manner ,
6 g of N-[2-n- butofl tf@ éqlmtmpybemywr@eﬁﬁca‘eaem gquu]lal 3- propane
sul tam are obtained after recrystallization frorp\ et hanol . Yield: 56.1% M p.

104 -5107[err]C “
Rg- (CH2) - :
R3./'

in which RZ' R3 and n are as defined in Claim 1 and R9 represents
a halogen atom, a Cl--C4 alkylsulfonyloxy radical or a C6-C10 aryl-

10 sulfonyloxy radical, which leads to the formation of the desired
compound in the form of the free base which can be reacted, if
desired, with an inorganic or organic acid to form a
pharmaceutically acceptable salt.

15 28. Pharmaceutical and veterinary compositions containing as active
ingredient at least one derivative of benzofuran, benzothiophene,
indole or indolizine according to one of the Claims 1 to 9, in

combination with a pharmaceutical vehicle or a suitable excipieat,

20 29. Pharmaceutical or veterinary compositions containing as active
ingredient at least one derivative according to Claim 10, in

combination with a pharmaceutical vehicle or suitable excipient.

30. Pharmaceutical or veterinary compositions according to one of the
25 Claims 28 or 29 for the treatment of pathological syndromes of
the cardiovascular system containing from 50 to 500 mg of active

ingredient.

31. Use of at least one derivative of benzofuran, benzothiophene, indole
30 or indolizine according to one of the Claims 1 to 10 for the
production of a medicine designed for the treatment of pathological

S

Replaced

: o i

syndromes of the cardiovascular system.
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52 e) N[2-n-butyl 3-(4-hydroxy benzoyl)benzofuran-5-yl] 1, 3-propane

sul tam 2.15 g (0.005 nole) of N[2-n-butyl 3-(4-nmethoxy benzoyl)
benzof uran-5-yl] 1, 3-propane sultamare refluxed for 4 h in 33 m of

di chl oronet hane in the presence of 2.66 g (0.02 nole) of alum nium
chloride. The mxture is allowed to cool and poured onto a m xture of ice
and water. The organic phase is extracted 3 tinmes with 20 ml of 5% sodi um
hydr oxi de, then this solution is extracted twice with 25 m of

di chl oronet hane. The solution is acidified with concentrated hydrochloric
acid and the acidic solution is stirred until crystallization occurred.
Crystals are filtered off, washed with water and dried in a vacuum In this
manner, 1.8 g of N-[2-n-butyl 3-(4-hyd&&§y benzoyl ) benzof uran-5-yl ]

1, 3-propane sultam are obtained. Yield "86.9% Mp. : 79-84[err]C

ABSTRACT

The subject of the invention is benzofuran, benzothiophene,
indole or indolizine cewpounds of general formula :

-

/ RZ RN
- \ L
w__ w' A'(cuz)n N \ '
: R/
Het-Y-< 5 -
yA
in which :
Het represents one of the groups :
9 =T _Rl . B =T R]_
x
|
Rs
7 -R

yor £ "
N
e —

gen Relﬂaced

R 1]

Rand R, identical or different, represent
X represent -0~ or =S~ 0 ?RS
Y represents a radical .E_, ~CH~ or-{ﬂz .
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f) N{2-n-butyl 3-[4-(3-di-n-butylam no-propoxy)benzoyl ] benzof uran- 5-yl}
-1, 3-propane sultam acid oxal ate This conpound is obtained according to the
nrethod described in Exanple le. Mp. : 75[err]C (isopropanol)

EXAMPLE 9 2-n-butyl 3-[4-(3-di-n-butylam no-propoxy)-phenyl]hydroxynet hyl }
5- met hyl sul f onam do benzofuran acid fumarate (SR 34173 A) 53.1 ¢
(0.0954 nole) of 2-n-butyl 3-[4-(3-di-n-butylam no- propoxy)benzoyl 7

5- met hyl sul f onam do benzofuran, 2.5 1 of tetrahydro- furan and 285 m of
met hanol are introduced into a 5 1 round-bottoned flask cooled to O[err]C.
5.7 g (0.152 nole) of sodium borohydride are then added in portions. After
the addition is conplete stirring is continued for a further 2 hours. The
di sappearance of the starting carbonyl conpound is checked by thin |ayer
chr omat ogr aphy (TLC) and 930 ml of ter and 930 m of dichloronethane are
added to the reaction mixture. Thel gani ¢ phase is separated and the
aqueous phase is extracted twice with 400 m of dichloronethane. The
organi ¢ phases are pool ed, washed with water and dried over sodium sulfate.
The solution is filtered

These campounds are useful as medecines particularly for the treatment
of pathological syndrams of the cardio-vascular system.

-
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53 and evaporated to dryness in a vacuum |sopropyl ethef~is—ad -
resi due obtained, and heated. The insoluble material is dis -RERACHMENDSHEE]
filtration . of the m xture and the expected product is all opefi™1T0
crystallize in the formof the free base. It is taken up ip etbeﬂf Wigg?e
fumarate is forned by the addition of fumaric acid in ethef. n
this manner, 2-n-butyl 3-{[4-(3-di-n-butyl am no-propoxy)
phenyl ] hydr oxynet hyl } 5-met hyl sul fonam db benzofuran acid fumarate is

obt ai ned. Yield 52.5% M p. 94[err] C

EXAMPLE 10 2-n-butyl 3-[4-(3-di-n-butyl am no-pro oxx&benzillgo

5- net hyl sul f(MAﬁVES BENZOFURAN, BEN%O’IHIOPH E, INDOLE AND INDOLIZINE,
PROCESS FOR THEIR PREPARATION AS WELL AS THE COMPOSITIONS CONTAINING
THEM.

The present invention relates, in a general manner, to new
heterocyclic derivatives as well as to a process for their preparation.

In particular, the invention relates to derivatives of
benzofuran, benzothiophene, indole and indolizine, which may be

represented by the general formula:

R,
W W A~-{(CH,) N/Z ) I
—_— W - 2’0" !
wee-r- S N, -
<z Ry
in which:
Het represents one of the groups:
/7
.o L]
o= T Rl B \ Rl
N x” N
R

in which:
T represents a group:

., " Ra
R ——N-

in which:
R and Ra, identical or different, represent:



oo -~

benzofuran (SR 34162) 100 m of trifluoroacetic acid are
I ntroduced under a streamof nitrogen into a 500 m round-bottoned fl ask

cooled to O[err]C. 0.6 g (0.016 nole) of sodi um borohydri defggF

in portions. Stirring is maintained for 0.5 h at O[err]C anjﬁ'ﬂsmagﬁw ET
5.58 g (0.01 nole) of 2-n-butyl 3- '
{[ 4- (3-di - n- but yl ani no- pr opoxy) phenyl ] hyd?oxy- met hyl } 5- net hyt s ¢l 6 dMARI9S7
benzofuran in 500 m of dichloromethane afe added dropw se. {When the
addition is conplete, stirring is continued for a further 4¢ M. —at

Oferr]C, then the excess, QQéhm borohydride is destroyed by|neans of 5.

of water. The mixture is evaporated to dryness in a vacuum and 250 m of
water and 250 m of dictd & dvpeberersdicadded to the residue. The organic

phase is separated. It_ig .48 egad@chf ﬁl 3}1{2:% ﬁ0|ﬂébké§3n9£ Mgféart&e%rx\ﬁéﬂéd

wat er and dried over sodium<%ul fate. |tered and evapor at ed

dryness in a vacuum Theclr'gsﬁi-ﬁél iT@ b‘iﬁf11 f?é’rfiW%Pﬂ?‘?h(% ’iﬂ‘fﬂ%t Bg?h&ﬁl'&/ on

silica with a dichloro- faisnepriinbdlolsubstitbred xyuare ~-g haley1y sddilcki pe
product obtained is then Ftl rred tgL&p?’xan and fljte goff In

this manner, 2-n-butyl 2 [P80%3 fd hE- ﬁi‘rbﬁb’cﬁ&';? 19 yfirCs alkyl
5- et hyl sul f onani do benzmiliiesin of sa bbbzdylerhdinalh optidndldf substi%utddibiyt y
(HPLC) @ 97.1% a CI_CA alkyl radical, Ra and R' being capable of forming
with the nitrogen atom of a sulfonamido group a ring
containing from 3 to 6 carbon atoms,
T' represents:
- hydrogen,
- a nitro group,
,/Ra
-aR-N- group as previously defined,
T" represents:
- a benzyloxycarbamoyl group,

- a group: o

T -0-8_
1

in which T"1 represents hydrogen or a CI'CA alkyl group

- a group: JP
’ | 3 .

[ )] -lNa— -
T 9 N c

in which T“2 and T"3, identical or different, represent
hydrogen or a C; C, alkyl group or T"2 and T“3 form with
the nitrogen atom to which they are attached a ring having
from 4 to 6 carbon atoms,
'-Ra
-a R - N — group as previously defined,
X represents -0- or -S-
P

Y represents a -C-, -CH- or —CHZ- radical in which R5

represents hydrogen, a Cl-C4 alkyl radical or an acyl
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54 EXAMPLE 11 Preparation of 5-am no

3-[4-(3-di -n-butyl am no- propoxy) benzoyl ] 2- et hyl
(SR 34407 A) a) 2-acetyl 5-nitro benzot hi ophene

18.4 g (0.1 nole) of 2-chloro 5-nitro benzal dehyde in 80 m}| df e%han I
heated to 50[err]C. A mxture of 12 g of sodium sulfide (hbzsh(b FMMﬁ Eﬁﬂ
1.6 g of sulfur are added with vigorous stirring. Heating ils jmai ntai ned at_

benzot hi op fﬂflﬂpﬁﬁﬁﬁﬁg§HEET

50[err]C for 0.5 h and a yellow precifitate is formed. The |m xture is
cooled to 20[err]C and a solution of o6 g of sodi um hydroxi de—and.6-g—of
sodiumsulfide in 40 i of water is added. Stirring at this tenperature is
mai ntai ned for a furfakcab of formylyrSalice ia whigh Rojurersasentssa fijrfp 2-thio
benzal dehyde. The nigﬁﬁﬂer&ﬁﬁgpoled to 10[err] C by neans of an icebath and
9.2 g (0.1 nole) of chl'oroacetone are added. Stirring is maintained at room

tenperature for a further 2 h, then the m xture

wat er . R, represents a C;-C; alkyl radical,

I's poured into 200 m of
a phenyl radical

optionally substituted by a 01-04 alkyl radical or a

halogenophenyl radical

o represents:

- hydrogen,

- a linear or branched Cl—C6 alkyl radical

3 represents:

- a linear or branched Cl-C6 alkyl radical

- a radical of formula:
-Alk-R6

in which Alk represents a simple bond or a linear or

branched CI-C5 alkylene radical and R6 represents a

pyridyl, phenyl, phenoxy, 3,4-methylenedioxy phenyl

radical or a phenyl group or phenoxy group substituted

by one or more substituents, identical or different,

selected from halogens, Cl-C4 alkyl or CI-C4 alkoxy

groups,

2 and RB' when they are taken together, represent a 03—C6

alkylene or alkenylene radical, optionally substituted

by a phenyl radical or optionally interrupted by -0-,

~
-NH-, -N= or_,N—R7, R7 representing a CI-C4 alkyl radical

or phenyl radical

R4 represents:
- hydrogen,
-a 01-04 alkyl radical,

- a -SO_R', radical in which R'1 represents a C,-C, alkyl

271

174

radical, a phenyl radical optionally substituted by

a 01-04 alkyl radical or a benzyl radical optionally



-

It is neutralized with acetic acid and the brown precipitate thus fornmed is
filtered off. It is dried in a vacuumat a tenperature of rlCto.glye
21 g of 2-acetyl 5-nitro benzothi ophene which are purifiedi RWPLAGEMENT SHEET
chromat ography on a colum of silica (eluant : dichl oroet hpngrtreptare—9+iy.
Mp. @ 103[err]C Yield: 85% b) 2-ethyl 5-nitro benzot hi.oph nﬁﬁ MAR 1997 A
solution of 22.6 g (0.195 nole) of trietlWylamne in 50 m pf

di chl oronet hane is cooled to OC by neans of an ice-sodi umfhloride hath,
Boron trifluoride is then added to saturate the solution (jpbout 25 g). A
solution of 14.4 g (0. 065 FHySEItused byas G yC, 31kyt radiralzot b '

of dichloronethane is added whjle the tenperature is maintained at 0C
Stirring is continued at 0OC f Héq}gmhil very gentle stream of boron
trifluoride is introduced.? The cBh }mfr(?fii?&pa R ‘ééglbr%as%ﬂ Wuph fdentical
saturated solution of sodi unRefl oride, the organic fraction is washed three
times with a solution of sQdi hl.oride and drjed over_anhydrous,K sodi um
sulfate. It is filtered anog‘ P eeg% t\leﬁ?priegelgngpér%&e?ﬁﬂ‘ %?qﬁﬁ]atwd m
evaporator. In this represents an integer from 1 to 3

]
A represents -0-, -S- or -NH-C-

W, W' and Z are such that:

~ when W and W' are idemtical and represent.::CH or N, Z
represents —0- or -S-

- when W represents:ECH and W' represents ffC—Ra, z
represents -CH= C—R'8
R8 and R'8 being identical or different and representing
hydrogen, a halogen atom, for example fluorine, chlorine
or bromine, a Cl—C4 alkyl radical such as methyl or a
CI-C4 alkoxy radical such as methoxy

n represents an ;nteger from 1 to 5, provided that when R4

represents a -802R'1 radical, T' represents hydrogen, a
nitro group or a cyclised R - N- group.
In formula I above:

Het may represent, in particular, a 4-T benzofuran-2 or 3-
yl, 5-T benzofuran-2 or 3-yl, 7-T benzofuran-2 or 3-y1;
4-T benzothien-2 or 3-yl, 5-T benzothien-2 or 3-yl, 7-T
benzothien-2 or 3-yl, 4-T' indol-2 or 3-yl, 5-T' indol-2
or 3-yl, 7-T' indol-2 or 3-yl, 7-T" indolizin-1 or 3-yl
radical

R and Ra may represent, in particular, a methyl, ethyl,
n-propyl, isopropyl, n-butyl, isobutyl or tert.butyl
radical

Rl may represent a methyl, ethyl, n-propyl, iso-propyl,
n-butyl, isobutyl, tert.butyl, l-methyl propyl, n-pentyl,
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formof a yellow solid which is purified by chromatography
silica (eluant: heptane/ethyl acetate 9/1). Mp. : 55[err] . ;
c) 3-(4-nethoxy benzoyl)2-ethyl 5-nitro benzot hi ophene 5% 97

(0.0434 nole) of 2-ethyl 5-nitro benzot hi ophene are dissol ye pn ?ﬂ of
di chl oroet hane. The solution is cooled to O[err]C by neansjo ' | |
chloride bath. 28.9 g (0.217 nole) of um nium chloride afe then added in
foll owed by the dropwi se addition of 7.5 g (0. 043z mmote)—0f
ani soyl chloride in 109xeg})en(%f

portions,

-

16.6 g of 2-ethyl 5-nitro benzothi ophene are |{

Dbia-ned—a—the—
 REPLAGEMENT SHEET

m|

yl, n-hexyl, phenyl, mono-methylphenyl, mono-fluoro-
mono~chloro- or mono-bromo-phenyl radical,

may represent, in particular, a methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, tert.butyl, n-pentyl, neo-
pentyl or n-hexyl radical

R3 may represent, in particular, a methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, tert.butyl, l-methyl propyl,
n-pentyl, n-hexyl, phenyl, benzyl, phenethyl, methoxy-
phenyl, dimethoxyphenethyl radical, for example 3,4-
dimethoxy phenethyl or 3,5-dimethoxy phenethyl, trimethoxy-
phenethyl, dimethylphenethyl, dimethoxybenzyl, pyridyl-
ethyl or a phenethyl radical substituted in the aromatic
part by methyl and methoxy radicals,

2 and R3, taken together, may represent in particular a
1,4-tetramethylene; 1,5-pentamethylene; 3-oxo 1,5-penta-
methylene; 3-aza 1,5-pentamethylene; 3-methylaza 1,5- '
pentamethylene; 3-phenylaza 1,5-pentamethylene or a
-CH-CH-N=CH radical such that R2 and R3, taken together
with nitrogen atom to which they are attached, may
represent in particular a pyrrolidinyl, piperidinyl,
morpholinyl, piperazinyl, 4-methyl piperazinyl, 4-phenyl
piperazinyl or 1H-imidazolyl radical.

W, W' and Z, taken together with the carbon atoms to which
they are attached, may form in particular a phenyl, furyl

or thienyl radical.

One class of preferred compounds' of the invention may be
represented by the compounds of formula I in which R represents a
-802R‘ groups and Ra represents hydrogen. Similarly, one particular

class of compounds of formula I is that in which Y represents
0

|
a -C~ radical.
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di chl oroet hane. The m xture is stirred at room tenperatur f1eyeh
onto ice and the organic fraction is washed tw ce w th wat &rEﬂAﬁEﬂgsz .
over anhydrous sodiumsulfate, filtered and the solvent i94 qvaporated at g
rotary evaporator. In this manner, 17 g of 3-(44{ndt Igp&yMARAY|
2-ethyl 5-nitro benzot hi ophene are obtai ned which are puriifijed by

chromat ography on a colum of silica (elyant : heptane/ethyl—acetate 773).
Mp. : 103C Yield: 60.1% d) 3-(4-hydroxy benzoyl) 2-ethyl 5-nitrg

benzot hi ophene A mxture of 7.7 g (0.0225 nole) of 3-(4-nethoxy

benzoyl) 2-ethyl 5-ni hhetheenAQksigEopedtered] comdin®d iBY¢Hadi e WYl @6l ori de
are heated at 185C for 2.5 h. The mxture is cooled and taken up in 100 m

of water. The product ig-fdifitered off and washed on the filter with water
and dried in a vac at a telpenmietie reprdvehey ] benzdil eadpasli.f i cati on by
chr omat ography on a co silica (eluant: heptane/ethyl acetate 6/4),
5.6 g of 3-(4-hydroxy benzoyl) 2-ethyl 5-nitro benzot hi ophene are obt ai ned.
Mp. : 210C Yield: 76%milarly, a particular class of compounds of formula I is

W—u: A
that in which-Y-ﬁfi\\ ’:EE;T represents a 4-benzoyloxy radical.
z

Furthermore, the compounds of formula I in which X represents
-0- are preferred compounds as are those in which the
R, =<
I
'A'(an)n'n\\ ! chain is found in position 4.

R3“

Finally, the compounds of formula I in which Rl’ R2 and R3
represents a n-butyl radical and n denotes 3 may also be considered
as being preferred.

The invention also relates to the pharmaceutically acceptable
salts of the compounds of formula I formed from an organic or inorganic
acid.

As examples of organic salts of this type, the oxalate,
maleate, fumarate, methanesulfonéte, benzoate, ascorbate, pamoate,
succinate, hexamate, bismethylenesalicylate, ethanedisulfonate, acetate,
propionate, tartratesalicylate, citrate, gluconate, lactate, malate,
cinnamate, mandelate, citraconate, aspartate, palmitate, stearate,
itaconate, glycolate, p-aminobenzoate, giutamate, benzenesulfonate,
p-toluenesulfonate and theophylline acetate may be mentioned as well
as the salts formed from an amino acid such as the salt of lysine or
histidine.

As inorganic salts of this type, the hydrochloride, hydro-
bromide, sulfate, sulfamate, phosphate and nitrate may be mentioned.

It has been found that the compounds of the invention possess
remarkable pharmacological properties since they have been found to
be capable of prolonging in a uniform manner the action potential and
the refractory period of the cells of the myocardium. Furthermore,

most of the compounds of the invention have also shown bradycardiac,
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benzot hi ophene aci d oxal ate
to the method described in Exanple |e.

P

e) 3-[4-(3;di-n-butylanino-propoxy)benzoyl] 2-ethyl 5-nitro

Thi s conmpound was obt ai ned accordi

M p. about 86[e R ' E Hﬂﬂ'

et her) The foll owi ng conmpound was prepared in @ 1o
3-{4-[3-(N-nmet hyl N-3, 4-di nmet hoxy-[err]-phenethyl )am nojpfo %fy benzgyl
2-ethyl 5-nitro benzot hi ophene hydrochlogide. M p. 168| e rB ( ﬁw
acet at e/ i sopropanol 8/1)

h"“-—-’:

anti-hypertensive and antiadrenergic properties.

These properties are capable of making the compounds in

question very useful in the treatment of certain pathological syndromes

of the cardiovascular system, in particular in the treatment of angina

pectoris, hypertension, arrhythmias and cerebral circulatory
insufficiency.
In the antitumoral field, the compounds of the invention
will be able to be used as potentiators of anticancer drugs.
Consequently, the invention also relates to pharmaceutical

or veterinary compositions containing as active ingredient at least

one compound of the invention, in combination with a suitable excipient

or pharmaceutical vehicle.

Depending on the route of administration selected, the daily

dose for a human being weighing 60 kg will vary between 2 and 500 mg

of active ingredient.

The compounds of formula I can be prepared according to the

following methods:

I - The compounds of formula I in which Y represents a
0
-EP group may be obtained:

A- In the case in which T or T' represents an amino group, by

hydrogenating a nitro derivative‘Bf general formula:

0
1l W—w

' %
Het-C- A-(CHZ) -N )
e <<:\\\z "jig" TN ,
in which Het represents a group:
4¢¢\\ﬂh————-
——-t;§///\\ /)

X

02N




-

f) 5-am no 3-[4-(3-di-n-butyl am no-propoxy)benzoyl] 2-ethy

di oxal at e Thi s conpound was obtai ned according t
described in the Exanples |If and 2. Mp. : 136[err]C (ethy
8/ 2) EXAMPLE 12 Preparati {

3-[4-(3-di-n-butyl am no- propoxy) benzoyl] 2-n- butyl benzot
di hydrochl ori de (SR 34479 A) a) 2-butyroyl, 5-nitro benzot hi
Thi s conpound was obtained in a nmanner siffilar to that des

RERCAGRMERT SHEET
@cetaté7¢thanol
" | o &-JAR 1997
1|0p ene
oplenre

ri bed i n Exanple

1la. Yield: 52.2[err]C Mp. : 158[err]C b) 2- n-butyl 5-ni

ro

benzot hi ophene T u met hod
simlar tg t hat degc‘rﬁlut‘):hdxll Eh%(e;é%pﬂ?so _?1'0 Vi scou’ ol 4%@#d% ?2' 3%

R3, Z and n are as previously defined, the reaction
takzng place in the presence of a suitable catalyst such as platinum
or palladium oxide, zinc in a hydrochloric acid medium or tin in a
hydrochloric acid medium and in a polar solvent such as an alcohol
for example ethanol, which leads to the formation of the desired
compounds of formula I in the form of the free base.

~Ra

Cod
B- In the case in which T, T' or T" represents a R-N- group in which:

a) R represents a —802R':g£pup and Ra,represents hydrogen or a
-SO2 group by reacting a compound of formula I in which R and
Ra each represents hydrogen with one or two equivalents of a
halide of general formula:

Hal—SOZ-R' II1
or an anhydride of general formula:
t
(R S0,),0 ITIa

in which R' is as previously defined and Hal represents a halogen
atom, for example chlorine or bromine, the reaction taking place
in the presence of an acid acceptor and in a suitable organic
solvent, which leads to'the formation of the desired compounds

of formula I in the form of the free base.

As acid acceptor, a compound of basic character is usually used
such as an amine, for example triethylamine while the solvent

may be an aprotic solvent such as dichloroethane or carbon tetra-
chloride.

b) R has the value iadicated and Ra represents an alkyl radical

by reacting a derivative of formula I in which R has the value

indicated and R represents hydrogen in an alkaline medium with
one or two equivalents of a halide of general formula:
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c) 3-(4-hydroxy benzoyl) 2-n-butyl 5-nitro benzothi ophene 7.8 ¢

(0.033 nole) of 2-n-butyl 5-nitro benzot-hi ophene are di ss¢gyed—n—250—++
of dichl oroethane. The solution is cooled to O[err]C by nEBEEL&éEMENT SHEET
i ce/ sodi um chl oride bath, then 22 g (0.165 nole) of
57 al um nium chloride are added in portions. This is fol|oje

o8 P MA Bo7

dropwi se addition of 6 g (0.35 nole) of anisoyl chloride ip b
di chl oroethane. The m xture is stirred atg roomtenperatureff
t hen poured onto ice. The organic fraction is washed tw cefw th water,
dried over anhydrous sodiumsulfate, filtered and the sol veni

Rfdébl Iv

A2 R
AvUUT ==y = Y

in which Hal is as previously defined and R'a represents a Cl-C4
alkyl radical, which leads to the formation of the desired compounds
of formula I in the form of the free base.

C. In the case in which T' represents a nitro group or T, T' or T"

.-"’}}a
represents a cyclised R-N- group, by reacting, in a suitable solvent

usually a polar solvent such as N,N-dimethylformamide, acetonitrile
or methyl ethyl ketone or an apolar solvent such as benzene or

toluene, a compound of general formula;

0
| W— W'
Het-(l!- Y ﬁf' A-(cnz)n-aal v

\Z

in which A, W, W', Z, Hal and n are as defined previously and Het

represents a group of general formula:

N,
= Ozs N

o

Yg Ozg(cnz)g,——\ﬂ é/n/ 1-111

in which Rl’ R4 and X are as defined previously, Q represents a

nitro group or 028--—————-——-N- and p represents an integer from

1 to 4, with a nitrogenous compound of general formula:




-

Is evaporated at a rotary evaporator. The residual oil is then purified by
chromat ography on a colum of silica (eluant : dichloroethane/ ethyl
acetate 98/2). In this manner, 7.5 g of 3-(4-hyd
2-n-butyl 5-nitro benzothi ophene are obtained. Yield: 64.1PR MCEM
147[err]C d) 3-[4-(3-di-n-butyl am no-propoxy)benzoyl] 2-
benzot hi ophene aci d oxal ate Thi s conpound was o
to the method of Exanple 7e. Mp. : ca. 88[err] C (diethy
5-am no 3-[4-(3-di-n-butylan no-propoxy)benzoy)] 2-n-butyl} bl
di hydr ochl ori de Thi s conpound was obt ai ned according to the
nmet hod descri bed in the Exanpl es 1f gnd 2 Mp. : 116[err] '
EXAMPLE 13

HN.\\~R3-’, VI )
and in which R2 and R3 are as defined previously, the reaction taking
place in the presence of a basic agent such as an alkali metal
hydroxide or carbonate or an excess of the amine of formula VI which
leads to the formation of the desired compounds of formula I in

the form of the free base.

D- In the case in which T" represents a carbalkoxy group, by treating

at a temperature from 80 to 110°C, an indolizine derivative of

general formula:

in which Rl and R'4 are as defined previously with a halide of

general formula:

2
/ VIII

Hal-g 5 R3’ / }

in which Hal, A, R
which leads to the formation of the desired compounds of formula

29 R3, W, W', Z and n are as defined previously,
I in the form of the free base.

E. In the case in which T" represents a carboxy group, by saponifying

a carbalkoxy-indolizine derivative of formula I in which Het

represents a group of general formula:

=91
R',-0-C l IX

X
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Preparation of 5-am no 2-[4-(3-di-n-butylam no-propoxy) ben Jy“&m@ﬂﬂg§8§57

benzot hi ophene oxal ate (SR 34224 A) a) 3-n-butyl 5-nitro b ,
2-carboxylic acid chloride 15.2 g (0.054 nole) of B-n-but

5-nitro benzot hi ophene 2- carboxylic acid (RFA patent 2,854, p10B 1997
suspended in 50 m of thionyl chloride and 1 ml of N, N-di nethyl formam de.

The suspension is stirred and heated unttl the dissolution|of the acid is
conpl ete, then the excess thionyl chloride is distilled atla_ratacy

evaporator. The solid resid [ [ '
Cvanor At or . The SRdeh T, S # LEED diPiddd PORLSNSy, ) WELRToP d Lhe
filter with heptanrRaldnflethli Ririoride v eissl sapatificdtdoparatenadl pftaBlig plice

at the reflux temperature of the medium and in a suitable solvent
such as an alcohol for example ethanol, to produce the desired

compounds of formula I in the form of the free base.

F- In the case in which T" represents a benzyloxycarbamoyl group, by
reacting a carboxy-indolizine derivative of formula I in which Het

represents a group of general formula:

Hozc__]_\/:l/ _ I-R1 X
A

in which R, is as defined previously, in a suitable solvent such

as acetoneland at a temperature from 0 to + 10°C, with ethyl chloro-
formate in the presence of an acid acceptor such as an amine, for
example triethylamine, then with an alkali metal azide and finally
with benzyl alcohol, for example at a temperature from 90 to 110°C,
to produce the desired compounds of formula I in the form of the

free base.

G- In the case in which T" represents an amino group, by hydrogenating

a benzyloxycarbamoyl-indolizine derivative of formula I in which

Het represents a group of formula:

7N l-R1

i
2 N X1
NN

in which R1 is as defined previously, in a suitable solvent such as
an alcohol for example ethanol and in the presence of a suitable
catalyst such as platinum or palladium to produce the desired

compounds of formula I in the form of the free base.
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In this manner, 16.4 g of 3-n-butyl 5-nitro benzothi ophene 2-carboxylic

acid chloride are obtained. Mp. : 96[err]C b) 2-(4-hydrO)ﬁﬁ?ﬁgCEﬁENEUSHEET

3-n-butyl 5-nitro benzot hi ophene 7.3 g (0.0245 nol

5-nitro benzot hi ophene 2- carboxylic acid chloride are dissqlyed in 240

of dichloroethane, the solution is cooled to O[err]C and 26.
nol e) of alum niumchloride are added. After the m xture hag
for 0.5 h at O[err]C, 7.94 g (0.0735 nol & of anisole are a(

3 .
,ggﬁ@33$$ﬁgﬁ'

ided—Ttre

mxture is allowed to attain roomtenperature, then is heat

bd at 60[err]C

for 6 hours. It i.s poured |nto |ce cold mater the oroanlc f
separated and Hhdothecegse fp whi &S L 5

I'aCtIOI’l IS
stitupe

organi ¢ fracti ongapidkaRf) géo@dbmgbﬁ%gm a ﬂ@ﬂp@f‘atlﬂ@ ﬁd;mowrtospﬂrgm

sulfate, filtere solvent. i s eva orat a rotar

residue is then BBSIanI g PWakhey B?Fd’teﬁbrsé’ﬁ yasbﬁ ht‘?il%ﬁﬂ"‘%ﬂ““ i

it Bendhuan

di chl or oet hane/ ethisl whtet Hee ¥Pregents a group of |foridilas X veithes coitpoung of
2- (4- hydr oxy benégxét)a:.i Pott‘)ng%%/.l 5- nitro benzot hi ophene are obtained. Yield:
‘Wwat

er 9/1).
” "T"3

T

31% M p. : 182C (acetic acl

o~NH XII

in which T"z and T“3 are as defined previously, which leads to the

formation of the desired compounds of formula I in the form of the

free base.

I1- The compounds of formula I in which Y represents a

P
-CH- group may be obtained:

a) When Rskpepresents hydrogen, by reducing a compound of formula

0
[

I in which Y represents a -C- group by means of an alkali metal
borohydride such as sodium borohydride and in a suitable solvent
such as an alcohol or an ether, which leads to the formation

of the desired compounds of formula I in the form of the free

base.

b) When RS represents a R', radical or an acyl radical of formula

——y

0
]
-C—R'!, by reacting the secondary alcohol thus formed, i.e.
a compound of formula I in which Y represents a ?H group
~CH-

either with an alkali metal alcoholate, then with a halide

of general formula:

1
R

-Hal XIII

in which Hal and R'4 are as defined previously

or with an acyl halide of general formula:

i
Hal-C-R'A XIv
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.

2ai-al
CTrl

oW

Cc) 2-[4-(3-di-n-butyl am no-propoxy)benzoyl]3-n-butyl 5-n
3.4 g (0.0095 nole) of 2-(4-hydroxy benzoyl)3-n-butyl 5-n

then 7 g of ground anhydrous potassium carbonate and 1.95
of di-n-butyl am nopropyl chloride are added. The m xture
100[err]C for 0.5 hour, cooled and the fgaction product i}p

R
are dissolved in 100 M of N, N-di met hyl formam de. The sol ft
g
S

water. The mixture is extracted with ethyl acetate, the ofganic fraction i

0 Fat
TPTTETT

mTg st TTeyg,

B R

hawrrod .ntn
urmrotu LI LA "N~

€

washed with water, dried over sodiumsulfate, filtered an

Theethyt

acetate i s evaporated atyAvihalyl QUEO! Y ab Uegingl prévioaklyqi the resi due.

This is then purified by chronmatography ol um aof si

( on, a ica.ﬁel &'
di chl or oet hane/ et hanol reaction taking place in the presence of an aci ac%gg or
such as pyridine so as to produce the desired compounds

of formula I in the form of the free base.

Depending on the structure of the starting material, mixtures

of compounds may be obtained on reduction. The components of

these mixtures may be separated according to standard techniques

such as elution chromatography.

ITII - The compounds of formula I in which.Y represents a -CHz- group

may be prepared, preferably by reducing by means of an alkali

metal borohydride such as sodium borohydride in the presence

of trifluoroacetic acid and in a suitable solvent such as an

alcohol, an ether or a halogenated hydrocarbon, a compound of

formula I in which Y represents a OH

-CH- group, which leads to

the formation of the desired compounds of formula I in the form

of the free base.

Usually, the reduction of the compounds of formula I in which

¥ 0 14):4
I !

represents a -C- or -CH- group is carried out at a temperature from

-10° to +10°C, and preferably at 0°C.

Variants of the processes prevfously described may be used

to prepare certain compounds of formula I, in particular compounds

0
I

of formula I in which Y represents a -C- group.

Examples of such processes are described below:

I- When T' represents a nitro group or Y represents a

a) An acyl halide of general formula:

i

~C- group



o

9/1). In this manner, 2-[4-(3-di-n-butylanm no-propoxy)benzoyl ]

3-n-butyl 5-nitro benzot hi ophene i s obtai ned. d) 5-am pe-
2-[4- (3-di-n-butyl am no- propoxy) benzoyl ] 3-n-butyl benzot
Thi s conmpound was obtained according to the procedure des
Exanples |If and 2. MP. : 135[err]C (isopropanol)

EXAMPLE 14 Preparation of 3-[4-(3-di-n-ku4tyl am no-propoxy
2-n-butyl 5- nitro indole (SR 34127). a) 2-n-butyl 5-nitrp '

A solution of 11 g (0.064 nole) of 2-n-butyl indole in 50 M qf
concentrated sulfuric acid is cooled to O[err]C with the ard~tf—a=m

ice/sodiumchloride cooling bath. Nl e this té&merature is maintained, a
solution of 5.4 g of sodiumnpitrdte i Q '1_0@_ﬁ9pcentm@ted sul furic acid
i s added dropwi se (time of aaditijon: J. 5-#}— Rhe mxture is stirred for a
further 0.25 h and poured onto 4 g#lshed ice. The yellow

|

%

in which RI' R4 and Hal are as defined previously, is condensed
in the presence of a Lewis acid such as aluminium chloride or
stannic chloride with an amine of general formula:

aa

<w——y -A—(Cﬂz)n-N\ NG
z Ry

in which A, R2, R3, W, W', Z and n are as defined previously,
which leads toc the formation of the desired compounds of formula
I in the form of the free base.

II- When T' represents a nitro group or when T, T' or T" represents

R 0
i1a ]

L]
a cyclised R-N- group, Y represents a -C- group and A represents

-0-, a ketone of general formula:

0
il CH

—_—
Het-C-K y XVII
z

in which W, W' and Z are as defined previously and Het represents
a group of general formula:

\—(cuz) -

al= 0,8 3 @ R g1 = @ Fgl
NN g ' N

CH, )5 S j 4
Xl = OZE N m E
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precipitate is filtered off and washed with cold water on t !
In this manner, 13.5 g of 2-n-butyl 5-nitro indole are obtaiﬁgB~A§ﬁMENT SHEET

96. 7% M p. : 105[err]C (isopropanol/water 1/1) Purity (HPLC): 199. 1%

The foll owi ng conpound was prepared in a manner similar to §hat g BiISMAR 1997
described: 5-nitro 2-phenyl indole Yield: 95% M p. : 193C

(i sopropanol / wat er) b) 3-(4-nethoxy bepzoyl) 2-n-butyl 5-mi '

A mxture of 20 g-(0.091 nole) of 2-n-butyl 5-nitro indole gand 16.2 g

(0.091 nole) of 4-nethoxy benzoyl chloride is stirred and
in which Q, Rl’ R4, X and p are as defined previously, is condensed
at a temperature from 90 to 110°C and in a suitable solvent, for
example a polar solvent such as N,N-dimethylformamide, with

a compound of general formula:
R, <
i AN

Al
\\\\ S XVIII

Ry

Rg-(cnz)nou

in which R,, Rq and n are as defined previously and Ry represents
a halogen atom, a Cl-C& alkylsulfonyloxy radical or a C6—C10 aryl-
sulfonyloxy radical, which leads to the formation of the desired
compounds of formula I in the form of the free base.

~R
{2
III1-When T' represents hydrogen, a nitro group or a R-N- group, Rﬁ

0
it

represents a -SO,R' group and Y represents a -C- group, an indole

derivative of general formula:

in which A, Rl’ R2, R3, W, W', Z and n are as defined previously
(S

and Q' represents hydrogen, a nitro group or a OZS N

group such as previously defined, is treated in a suitable solvent
such as a polar solvent for example N,N-dimethylformamide and in
the presence of a basic agent such as an alkali metal hydride or
an alkali metal alcoholate with a halide of formula III or IIla,
which ieads to the formation of the desired compounds of formula
I in the form of the free base.

0
|
IV- When T' represents a nitro group, Y represents a -Eegg;oup, A

represents -OfLARZ, R,, R, and R', are identical and m an n are
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60 heated at 150[err]C for 0.25 h (end of hydrogen chloride evol ution).
The reaction mxture is taken up in dichloroethane, washed with water and

the solvent is evaporated at a rotary evaporator (solid brcmﬁpl_f_ﬁmgm'ﬁﬂm
residue is then purified by chromatography on a.colum of $i .
hept ane/ et hyl acetate 1/1). In this manner, 23 gjol &%zhgﬁatﬁy}xy
benzoyl) 2-n-butyl 5- nethoxy indole argg obt ai ned. Y| eld: 72% .

170[err] C (heptane/i sopropanol 8/2) Puri ty (HPLC) : 98.7% The_foll oWLna
conpounds were prepared in a manner simlar to that just deéscribed:

2- (4- et hoxy ben n 5 NgPlo@natiad! HormdPa OY%-i-p-
142[ err] C (hept Zln'e#e‘r]l'ryu l“)' % aéégggétng a&';;,EQNeM r%e??hoxy brenzoyl) 3 n- butyl

1-nethyl 5-nitro indole Yield: 64.5% Mp. : 102[err] C (ethanol)

0 — W' _ OH
7 - lé_<“ 5 XX
OZN ‘ . Rl 7
NS N’/
{
H

in which Rl’ W, W' and Z are as dgfined previously is reacted,
in the presence of a basic agent such as an alkali metal hydroxide
or carbonate, with a compound of formula XVIII, which leads to
the formation of the desired compound of formula I in the form

of the free base.

V- When T, T' or T" represents a -NH—SOzR' group, a compound of
formula I in which T, T' or T" represents a -N(SOZR')2 group is
treated in a suitable solvent such as an alcohol, for example
ethanol, with an alkali metal hydroxide, which leads to the
formation of the desired compounds of formula I in the form of

the free base.

~R
A

VI- When T or T' represents a R-N- group in which R and;Ba;are identical

i
and each represents a -SOzR' group, Y represents a -C- group and

A represents a -0~ group, a compound‘of general formula:

O S OH

ll
-C- XXI
Het-C ./< 25 .

in which W, W' and Z are as defined previously and Het represents

a group:




c)|35(4%h§d22xy bﬁnzoyl) 2-n-butyl 5-nitro indole 12.3 a.(0.035
nole) o -(4- met hoxy benzoyl) 2-n-butyl 5- nitro indole
nol e) of pyridine hydrochloride are m xed and then heatecqggﬂégyﬂ@EﬁIEgﬂE
hours. The m xture is taken up in water, acidified with Hydrochl oric aci
and the brown precipitate is filtered off. It is washed Wi tih t MAR 489 n
filter and the crude product is then tregwed with a dil utfejsol ution of
sodi um hydroxide and 5 g of active charcoal. It is filterled through a
fritted disc and the filtrate is acidified with hydrochl dec—acid—The

precipitate is filfeeRanop! rANck)) Wﬁﬁ&l emet asvatmﬁe@rprm@uéw t &6 .reattdds then
dried in a vacuum at 60C ﬁ¥g f4iﬁ¥ y
benzoyl ) 2-n-but y|insths @Fﬁsqnﬁao?feaa?aélﬁb?gﬂ'ﬁeﬂ‘c vi%Ag: @ 1’6‘9&%’ y: %8%2
(wat er/ i sopr opanolor6tdgboRbitd tayd (dPtKd refB& Gédperature of the medlum with a
compound of formula XVIII, which leads to the formation of the

desired compounds of formula I in the form of the free base.

&N

D

The compounds of formula I obtained in the form of the free
base according to one or other of the methods described above can then
be converted into pharmaceutically acceptable salt by reaction with
a suitable inorganic or organic acid, for example oxalic, maleic,
fumaric, methanesulfonic, benzoic, ascorbic, pamoic, succinic, hexamic,
bismethylenesalicyclic; ethanedisulfonic, acetic, propionic, tartaric,
salicylic, citric, gluconic, lactic, malic, cinnamic, mandelic,
citraconic, aspartic, palmitic, stearic, itaconic, glycolic, p-amino-
benzoic, glutamic, benzenesulfonic, p-toluenesulfonic, theophylline

acetic acid or with lysine or histidine.

The compounds of formula II as well as the compounds of
formula V and XVII in which Het represents a \(1 or Bl group may be
prepared starting from a compound of general formula:

A\

Q l R XXII
A

in which Q, R,

in the presence of a Lewis acid, with a halide of general formula:

w——-
Hal- c- ;ijf’ f10 | XxIIz

in which W, W', Z and Hal are as defined previously and R,, represents
a —OC!H3 radical, -A-(CHZ)n-Hal or

and Xl are as defined previously, by reaction, optionally

R2~
/ \\1

’
’

-A- (CH2 ) n—N

R3
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61 The foll ow ng compounds were prepared in _a nanner simlar to
that just described: 2-(4-hydroxy benzoyl) 3-n-butyl5-ni :
77.7% M p. : 181[err]C (water/isopropanol 8/2) 2-(4- hydr BI ELM’OEM ﬁTYSHEﬁ:
benzoyl ) 3-n-butyl 1-nmethyl 5-nitro indole Yield: 84.7% M Y 172[err](
(i sopropanol / wat er 6/4) 3-(4-hydroxy benzoyl) 2-ethyl 1{mptB8yE MARI§970
indole Mp. : 191[err]C (water/ acetic gg d 7/3) d)
3-[4-(3-di-n-butyl am no- propoxy) benzoyl] 2-n-butyl 5-nif{ro rndolé

5 g (0.015 nole) of 3-(4- hydroxy benzoyl) 2-n-butyl 5-nitrQ _indole are

di ssol ved in 18Gzknof, N, Nggi rmtlhx,l.d Qr SEdThd edefi A6 %%MBhQH,'&%E' {4 @feand
12 g of grount;l1 thxdroggeﬁeraits? un acar bonate and 3

L /W—_& 10
Q X <<;~ z XXIV

1

X{

in which Q, Rl’ RIO’ Xl, W, W' are as defined previously.
Usually, the reaction is carried out in the presence of a

Lewis acid such as aluminium chloride, stannic chloride or silver

trifluoromethanesulfonate. In certain cases, this reaction may
be accomplished without the aid of a catalyst, in particular when a

compound of formula XXIII is used in which RlO represents a

Ry
ah
N,

3

-A—(CHZ)n-N

radical,
The ketones of formula XXIV in which Q represents a nitro

R, -
v Y

group and in which R,, represents a -A-(CH,) ~ )

R3"'
group are compounds of formula II whereas those in which R10 represents
a —A—(CHZ)n-Hal group are in fact compounds of formula V.

The ketones of formula XXIV in which RIO represents a -OCH3
radical or -A—(CHz)n—Hal may be used in the following manner:

a) when RIO represents a —OCH3 group, O-demethylation is
carried out in the presence of a suitable agent such as pyridine
hydrochloride, borcn tribromide or aluminium chloride in order to
produce a ketone derivative corresponding in particular to formula
XVII in which Het represents a group of formula ﬁﬁ or B; or formula
XX, which is then condensed in the presence of a basic agent such as
an alkali metal hydroxide or carbonate:

- either, with an amine of formula XVIII, to produce the

compounds of formula II in which A represents -0
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(0.015 nol e) of di-n-butylam nopropyl chloride are added. emxture is
heated at 100C for 0.5 hour, cooled and the reaction prody |
water. It is extracted with ethyl ether and the ethereal erEELAG‘E‘MEgT
with water. It is dried over sodiumsulfate, filtered and{t he géhﬁr b;ﬂ

renoved at a rotary evaporator which gives 5.1 g of an oily r8 ch
is purified by chromatography on a coluqg of silica (eluanpti_dichloroethgne

d

o o

+ 5% et hanol ) . In this nmanner, 2.9 g of
3-[ 4- (3-di - n-but yl am no- propoxy) benzoyl] 2-n-butyl 5-nitf
obt ai ned. Yield: 38.1% Mp. : 116C EXAVPLE

15 Preparation of 5-am 2[4 ( 3nidiv= s L NQ- o] benzoyl] 2-n-
butyl indol e dioxalate %%R%gﬁ§8§’/{%1°Eelggh¥4n%nz’g%39%%306%‘1?7%1 e) of
3-[4-(3-di-n-butyl am no- propoxy) benzoyl]2n-butyl 5-nitro indole dissolved
in 100 mM of ethanol and in the pr ¢0&H S)f_HQIISO g of plati oxi de are
hydr ogenated at room tenperature under a2pRessure of 7 kg/cnlerr] (6.867 x
10[err] Pa). The mixture is filtered and the ethanol evaporated to give 3.5

g of a viscous in which Hal and n are as defined previously, in order
to produce a compound of formula V in which A represents
~0-, then with an amine of formula VI, the reaction
taking place in the presence of a basic agent such
as an alkali metal hydroxide or carbonate or an excess
of the amine of formula VI, which leads to the formation
of the compounds of formula II in which A represents
-0-.

b) when R10 represents a -A—(CHz)n—Hal group, it is condensed
with an amine of formula VI, which leads to the formation of the

il
compounds of formula II in which A represents -0-, -S- or -N-C-~.

According to a variant, the compounds of formula XVII or
XX may be obtained by direct reaction, in the presence of excess
aluminium chloride, between a compound of formula XXII and a halide
of formula XXIII in which RlO represents a --OCH3 group.

Alternatively, the compounds of formula XXIV in which R1o
represents a --OCH3 group may be obtained starting from compounds of

formula XXII by implementing the various following steps;

a) acetylation by means of acetic anhydride in the presence
of aluminium chloride, then bromination in the presence of an alkali
metal hydroxide so as to form a carboxylic acid derivative according
to the method described in Monatshefte fiir Chemie 101, pp 1806-1816
(1970) a carboxylic acid derivative which is then reacted with thionyl

chloride to give the acyl chlorides of general formula:



.

62 oil (crude yield: 94.5% purity (HPLC) 95% . The basic product t hus

obtained is then purified by chromatography on a col um of
hept ane/ et hanol 9/1) and converted into the dioxalate in cd%§%AD§UEmH}§ .Ef

In this manner, 5-am no 3-[4-(3-di-n-butyl am no-propoxy) terzoylj Z-n-put yl
I ndol e di oxal ate i s obtai ned. E LgﬂﬂQﬁ”
Preparation of 3-[4-(3-di-n-butylam no-ppgpoxy) benzoyl 2-n- utyI

met hyl sul f onam do i ndol e hydrochl ori de (SR 34138 A) A-sot-tt+on—o

5 g (0.04 nole) of nethanesul fonyl chloride in 20 mM of difchl oroethane is

added dropwi se at room tenperature and

C-Hal XXVI

in which Q, Rl’ Xl and Hal are as defined previously,

b) condensation of the acyl chloride thus formed, in the
presence of a Lewis acid such as aluminium chloride or stannic chloride,

with an amine of general formula:

W— W
4{1‘ ::%S" XXVII

in which W, W' and Z are as defined previously, which leads to the
formation of the desired compounds of formula XXIV.

However, when an excess of aluminium chloride is used in
the preceding step b), an O-demethylation also occurs giving rise to
the compounds of formula XVII or XX.

The compounds of formula XXVI above include, in particular,

compounds of formula XV previously mentioned.

As for the compounds of formula XXII in which Q represents
a nitro group, these latter have been described for example in the
US patents No. 3.452.033 or 4.024.273 in J, Org. Chem. 28 p. 2262
(1963), Chem. Abst. 99, 212380, 87, 152014 or 83, 9985, in Ann. Chem.
(Rome), 55, p. 1028 (1965) or in J.A.C.S. 75 p. 1877 (1953).

Usually, these compounds may be obtained from a bromobenzyl

derivative of general formula:

XXVIII
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wWith stirring to a solution of 1.7 g (0.0035 nole) of 5-anjithRe—3-i4

(3-di - n- but'yl ami no- pr opoxy) benzoyl 7 2-n-butyl indole and REPj_A@tMENT SHEET
triethylamine in 20 m of dichloroethane. The m xture is sfti ‘
hours and the product of the reaction is washed twi ce wth t€§wtgg
dried over sodiumsulfate, filtered and the dichl oroethaneji a %I {
give 2.1 g of an oily residue which is pyyified by chromato
colum of silica (eluant: heptane/ethyl acetate 1/1). 1 g pf

3-[4-(3-di-n-butyl am no- propoxy) benzoyl] 2-n-butyl 5- nethytrsutfomamdo
indol e is thusin gRBKERED reyi¥eflts 22-GH) -m&-pm:isl-wie@lnchhmh&s hrelagtédaken
up i n anhydrous et hyl E&ggg. he h drochlqrigq)'s t hen, f or ne qﬁ_thg
addition of hyBtBgEiskemdpherehipe o thest cyclised by megns of an qopt,ehlorddey ,
3-[4- (3-di - n- baft gemgrabhofqring@pnxy) benzoyl] 2-n-butyl 5-nmethyl sul fonam do

i ndol e hydrochloride is obtained. Mp. : 112[err]C Purity (HPLC: 99.1%
EXAMPLE 17 Preparation of 3-[4-(3di-n-butylam no-propoxy)benzoyl ]
2-n-butyl 1- methyl 5-nitro in?q@gcpydrochloride (SR 34147_A) a)

3- (4-net hoxy benzoyl) 2-n-butyllI-fethyl 5-nitro indole XXIx 0.8 ¢
(0.00303 nole) of 1,4, 67,10, 13, 16-hexaoxacycl ooctadecane and 3.9 g (0.0351
mol ) of potasii WiaheRy isua® dedinedr eravdaedtyeo 300 m of benzene with
stirring. After 0.25 hour, a solution of 10.7 g

This process is applied in particular in the case in which
R11 represents a -OH radical.

Alternatively, the compounds of formula XXII in which Xl
represents -S- may also be obtained by reacting a 2-chloro nitro
benzaldehyde with sodium sulfide, then with a chloroketone, followed
by reduction of the ketone group of the ketone compound thus formed
so as to produce a 2-alkyl nitro benzothiophene.

The compounds of formula XXII in which Q represents a

[ (CHZ)P I

OZS —N-

group may be prepared by catalytic hydrogenation, for example in the
presence of platinum oxide, of a compound of formula XXII in which

Q represents a nitro group, followed by reaction of the amino derivative
thus formed with an alkane sultone, which leads to the formation of

an aminoalkylsulfonate derivative which is cyclised with phosphorus

pentachloride so as to produce the desired compounds.

Compounds of formula V in which Het represents a ‘{1 group
may be prepared starting from an indolizine derivative of general

formula:

7 \\-R
\I 1 XXX

" 0o
TIOC

7
AN
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63 (0.0303 nole) of 3-(4-nmethoxy benzoyl) 2-n-butyl 5-n
m of benzene is added. The m xture is stirred for 0.25 hou
(0.0303 nole) of methyl iodide are added dropw se. The mi xt
for a further 18 hours at roomtenperature, then.it is pour
The benzene fraction is separated, the aqueous fraction is,
benzene, the benzene fractions are poole nd dried over soO
The solution is filtered and the benzene Ts renoved at a r

f-O—telo el 060
[ SMENT SHEET
ET%SHEE‘WL@?

tary evapor at or

to give a solid brown residue. This is then crystallized fromam ety

acet at e/ hept angnl{fichl K! Wn@ T" are as defihfd (ppbPidiBIyIChy ihp1SndhtPhg the
3- (4- net hoxy b%pzoyL) 21n-butyl

ollowing steps:
a) saponification with the aid of an alkali metal hydroxide to obtain
a carboxy-indolizine derivative
b) reaction of the carboxy-indolizine derivative with ethyl
chloroformate in the presence of an amine, then with an alkali metal
azide and finally with benzyl alcohol to produce a benzyloxy-
carbamoyl-indolizine derivative
c) hydrogenation of this benzyl derivative in the presence of a
catalyst such as platinum which leads to the formation of an amino-
indolizine derivative
d) reaction of the amino derivative with an alkane sultone and
cyclisation with phosphorus pentachloride
e) condensation, in the presence of a Lewis acid such as aluminium
chloride, with a halide of formula XXIII in which:
1) RIO represents a -A-(CHz)n-Hal radical to produce the required
compounds of formula V
2) R10 represents a --OCH3 radical, to produce a compound which is
O-demethylated by means of pyridine hydrochloride, boron
tribromide or aluminium chloride in order to produce the required
compounds of formula XVII.
As for the compounds of formulae XXX and VII, these latter
can be obtained by reaction of an ester of 2-methyl pyridine with a
bromo-alkanone in order to produce a pyridinium derivative which is

cyclised in the presence of triethylamiae.

The amines of formulae XVI and XXVII are, for the most part,
known compounds since they have been described in US patent No.
4.831.054, Usually, these compounds of the formulae XVI and XXVII can

be prepared by reacting a compound of general formula:
W—W] _A'

< } ' XXXI
z

in which W, W' and Z are as defined previously and A' represents -OH,
-SH or -NHZ' in the presence of a basic agent such as an alkali metal



-

1-methyl 5-nitfo indole are obtained. Mp. : 168[err]C Pu ﬁrp WTW

The foll owi ng conpound was prepared in the same manner as ]
described: 1-methyl 5-nitro 2-phenyl indole from5-nitro P-phenylindol e
Yield: 92% M p. : 185[err] C (i sopropanol / heptane) b) 3-14} hﬂcﬁchAR 1397
benzoyl) 2-n-butyl 1-nmethyl 5-nitro indole 10. 3§ g] (0. 028 nol e) {of
3-(4-net hoxy benzoyl) 2-n-butyl 1- nethyd3 5-nitro indole pand 32.4°@ (0.
nol e) of pyridine hydrochloride are-m xed and then heatediat 180C for 2
hours. The mixture is taken up in water, acidified with hydrochloric acid
and the brown hydeexnige ton earbonete witho@ esmpournthofcgenesabfommda:i s washed on
the filter with water, then treated mnth a dilute solution of sodium

hydr oxi de and 4 g of active charcoal LR,i's filtered through a glass frit
and the filtrate is acidifigd weih hyd/ochlorlc acid. The prgﬂ Ritate
formed is filtered off, washed oréth |Iter with water and dried in a
vacuum at 60C. In this nanner R49.3 g of 3-(4-hydroxy benzoyl)
2-n-butyl 1-nmethyl 5-nitro indole are obt ai ned. Yiel d: 88% M p. : 198[err]C
(i sopropanol / iat eticG/K), Ry and n are as defined previously and R'g is such that:

1) when A' represents -OH or -SH, R'9 represents a halogen atom or

a Cl-C4 alkylsulfonyloxy radical or a C6—C10 arylsulfonyloxy radical
9
2) when A' represents -NHZ, R'9 represents a R"g—C— radical in which

R"9 represents a halogen atom.

The compounds of formula XIX are either compounds of formula
I above, or compounds which have been described in Eur, J. Med. Chem.-~
Chimica Therapeutica, 12, No. 5 pp. 483-487 (1977).

These latter can be prepared by known methods, in particular
by the application of methods similar to those previously described.

The compounds of formula XXI can be obtained starting from

an amino compound of general formula:

H N A e XXXITI

x

in which Rl and Xl are as defined previously, by implementing the

following process:

a) reaction with two equivalents of a compound of formula III or IIla
in the presence of an acid acceptor such as an amine, for example
triethylamine,

b) condensation of the bisulfonamido derivative obtained with a
compound of formula XXIV in which R10 represents a -OCH3 group in
the presence of a Lewis acid such as tin tetrachloride,

c) demethylation by means of a suitable agent such as boron tribromide

in order to form the desired compounds of formula XXI.



Purity (HPLO):
3-[4-(3-di - n-butyl am no- propoxy) benzoyl ] 2-n-butyl 1-met hxﬁEﬁ_f\@EMENT SHEE'F
g’" LY C* L]

hydr ochl ori de

procedure described in Exanple 14 paragraph d starting frjom 7 8 &2 0210
of 3-(4-hydroxy benzoyl) 2-n-butyl 1-methyl 5-nitro indolje, B R JB97

98. 8% 64 ___.c)

Thi s conpound was prepared accordi

N, N-di et hyl f ormam de, 15 g of ground anfgydrous potassium dqarbonate and

g (0.02 nole)

of di-n-butyl am nopropyl chloride to give ¢ 1 g of the

ej

corrpound in the formof the free base (yield: 87.5% The y—base
crystallizes on bei ng Thef tonpousdsanfl. folrtiulas XKXETIf czﬁdbbypr@bamabpgraphy on a

col um of S"'hy%réégngégkn opég) aglJEaQP|f0§§ f%5kXII, in which Q represents

a nitro group, in the presence of platinum or palladium oxide.

As for the compounds of formulae VI, VIII, XII, XXIII, XXV,
XXVIII, XXXI and XXXII, they are known compounds. Most of them have
been published in particular in the US patents No. 4.024.273 and No.
4.831.054, the patent applications EP 0235.111 or WO 90/02743 or in

Eur. J. Med. Chem. - Chimica Therapeutica 12, No. 5 pp. 483-487 (1977).

These compounds can all be prepared by known methods.



Po

Mp. (base): 84[err]C (heptane) Mp. : (hydrochloride): 140{ert]C
EXAMPLE 18 Preparation of 5-am no 3-[4-(3-di-n-butyl am no- p}{rﬁﬁmgfmmb
2-n- butyl 1-methyl indole dioxalate (SR 34156 A) Thi-s wr“p"“
was prepared according to the procedure of Exanple 15 startji 7g
(0.0124 rnole) of 3-[4-(3-di-n-butyl- am no-propoxy)benzoyl ] Iq %M 199
1-methyl 5-nitro indole, 150 m of ethanzf, 0.240 g of plafihum oxjde and
hydrogen. The crude base obtained is in the formof a viscéeus oil (yield:
63.3% . It is purified by chromatography on a colum of siFrca—~etdant— ]
hept ane/ et hanol 95/5) Atharesestw ditt &% undeubtedly af chakprast B9 usecam ABSAt with

a sol ution of CﬁS?'ﬁH‘e ﬁ#‘év@ntibndbﬁtclaﬂhaﬁt Qﬁ’hy@lﬁlﬁa&?cﬁhﬁsﬁ&dehti’ﬁdtiésoGfﬁérléanm

In this manner 3-di -n-butyl am n oxy) benzo buty
1-met hyl i ndol @Yd?%?%’l?‘gt §°{“§‘°g5?’hi°ﬁeﬁ’e m”iesg'fpéﬁ tphhs F9¥J(1HPL“¢%11 100%

EXAVPLE 19 Prepar tlid priolohgatioft- 4f3tHe -rlafku&tyui-ﬁrpeﬂﬂomropoxy) benzoyl ] 2- n- but yl
5-

HEET

Although many physio-pathological states prolong the
repolarization of the cardiac cell and are associated with a reduced
incidence of cardiac fibrillation, the concept of pharmacological
control of rhythmic disorders by increasing the action potential is

relatively new.

The action potential of the myocardiac cell in fact represents
a modification of the resting potential of this cell which, after having
attained the threshold potential (-70 millivolts) sufficiently rapidly,
initiates a sequence of changes in the membrane potential.

After passage of the impulse, the myocardium remains
transiently insensitive to a new stimulation; during the absolute
refractory period it is absolutely impossible to excite the myocardium
whereas during the relative refractory period a sufficiently powerful
stimulus can lead to a slowly propagated response. The existence of
the refractory periods determines the unidirectional nature of the

propagation of the impulse.

The characteristics of the action potential determine those
of the conduction and the refractory periods. Consequently, any
shortening of the repolarization is arrhythmogenic as a result of the
concomitant shortening of the refractory period. Conversely, any
interference uniformly lengthening the action potential produces a
lengthening of the absolute refractory period and this diminishes the

arythmogenicity.

In other words, if the attainment of a threshold level of
the membrane potential necessary to generate a second action potential
is delayed, in response to a stimulus, by interfering in processes




P

Thi.s

met hyl sul f onam do 1-net hyl indole hydrochloride (SR 34152
conpaund was obtai ned according to the procedure descri bed
starting from3.4 g (0.007 nole) of 5-am no

65 3-[4-(3-di-n-butyl am no- propoxy) benzoyl] 2-n-butyl 1-
1.2 g of triethylamne, 40 m of dichloroethane and 1.2 g

met hanesul fonyl chloride in 40 ml of dichlgoroethane. The cf

obtained is purified by chromatography on a colum of sil

PIEAGERMENT SHEET

RE
e
(0

u
Ea
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(el uant:

hept ane/ et hanol 85/ 15). The base is obtained as an anorpho

US

|- Y A P
SUNT U™ 'yreiruos

50% M p. : cawhBii eoraally control the ridhe dfydepdhtizatilen,i she refrdetored i n
ethyl ether b>’p£¥§%ds (absolute period and efficacious period) of the cardiac muscle

ought to be correspondingly prolonged, a phenomenon which would be

expected to create an antiarrhythmic mechanism.

At present, amiodarone or 2-n-butyl 3—ZZ-(2-diethylamino
ethoxy) 3,5-diiodo benzoy}] benzofuran is one of the rare anti-
arrhythmic agents on the market which possesses the properties just

explained,

The compound, in fact, prolongs the repolarization plateau

without modifying the rate of rapid depolarization. Its anti-arrhythmic

effect derives from the uniform lengthening of the action potentials

and the refractory periods of the myocardial cells.

Furthermore, amiodarone possesses incomplete antiadrenergic

properties of the w and B types. Hence, this compound may be considered

not as a 8 blocker but as an adreno-decelerator, i.e. as a partial

antagonist of « and B adrenergic reactions. Such properties are of

indisputable benefit since it appears desirable not to look for complete

o, or B antagonistic properties in view of the side effects to which
they may lead in the clinic ("Bruxelles Médical", No. 9, September

1969, pages 543-560).

Derivatives of benzofuran, benzothiophene, indole or

indolizine with chemical structures simflar to that of amiodarone are

already known, i.e. those bearing a dialkylamino- or monoalkylamino-

alkoxy-benzoyl chain at position 3: such compounds exhibited active

properties on the cardiovascular system to varying degrees.

In this context, the US patents Nos. 3.920.707 and 3.947.470,
the EP patent applications Nos. 338.746 and 360.784, the PCT patent
applications Nos. WO 89/02888, 89/02892 and 89/02893 as well as Eur.

J. Med. Chem. - Chimica Therapeutica 12, No. 5 p. 483-487 (1977) may

be mentioned.
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addi tion of hydrogen chloride in ether. In this manner, 1.6 _g.0f
3-[4-(3-di -n-butyl am no- propoxy) benzoyl 7 2-n-butyl 5-net TN ﬂﬁ“‘.s EET

1-net hyl indole hydrochloride are obtained. Mp. : ca. ’

(HPLC) : 98. 14% EXAVPLE 20 |Pr epar ation

3-{4-[3-(N-methyl N- 3, 4-di nethoxy-[err]-phenethyl)amn no- pfojpdk ] E@ }
y) benzoyl ]

2-n-butyl 5-nitro indole (SR 35175 A) a).ﬁ [ 4- (3-chl oropr opop
2-n-butyl 5-nitro indole x% ure of 2.18 g (0.Ppl nole) of
2-n-butyl 5-nitro indole and 2.33 g (0 01 nol e) of

4 (3- chl or opr opoxy) - bapzoyt bl d&e@'@eaﬁkhfé 26 @ndt NRALRSmAbedSRESVd | C

for 0.25 h (end of evolutio ydr ogen chloride). The reaction mxture is
taken up in diafhbenzobutamnebenzathioghene: AT indele ¥AICH ﬁea@bF%rﬁleaf 1aBiR7ed at

a rotary evapor.at ﬁno&&ﬂhﬁﬁxﬁaﬁcc&y@énz@"yyﬁaﬂﬁ QadCihichtid Suﬁshﬂﬁuw bh itad by
chr omat ography on a col'um o ane/eth acetate 1/1).

|
In this manner hopocgcgy &¥ 8- ﬁl&bsfgiu&ﬁ‘?d‘&'gﬁ%‘&ﬁ%“ﬁg‘%f&ﬁ‘j gf YRbutyl 5-nitro

indol e are obtained after recrystalllzatlon froma heptane/ethyl acetate
171 mxture. Yield: 67&151:Kougﬂ3 the U%ZSJtenE]B%. 3.947.470 cowrs adequately
nitrogenous derivatives of the homocycle, i.e. derivatives bearing
a nitro group, no compound of this type may be considered as having
been actually prepared and still less tested from a pharmacological

point of view,

The surprising discovery has now been made in the context
of the invention that derivatives of benzofuran, benzothiophene, indole
and indolizine bearing a monoalkylamino- or dialkylamino-alkoxy-benzoyl
chain as well as other groups attached to the heterocycle and
particularly to the homocycle of benzofuran, benzothiophene or indole
or to the pyridine moiety of indolizine possess remarkable
pharmacological properties which are expressed in particular by an
increase in the duration of the action potential and the refractory

periods of the cardiac cell.

These properties have even shown themselves to be superior
to those recorded with known derivatives or with analogues bearing

a nitro substituent on the homocycle.

Furthermore, it has been possible to demonstrate that
compounds of the invention possess fewer possible side effects than

analogous known compounds.

In particular, it is known that amiodarone causes phospho-
lipidoses in the lung, which results in the destruction of macrophages
in the alveoli. This destruction is expressed in the patient undergoing
treatment with amiodarone by the appearance of pulmonary complications,
such as respiratory insufficiency which will require the cessation
of treatment.



Purity (HPLC): 98.6% b) 3-{4-[3-(N-nethyl N3 ,

4-di met hoxy-[err]-phenet hyl )am no- propoxy] benzoyl} 2-n-butyl PLACE d

A mxture of 6.15 g (0.015 nole) of 3-[4-(3-chl grg)propoxy)y RE MENTIGHEET
66 benzoyl7 2-n-butyl 5-nitro indole, 4.8 g (0.02 nole) off NV Bh 3Bg7
di met hoxy B- phenet hyl am ne hydrochl oride, 9 g of anhydrous potagg E#R
carbonate, 1 g of 1,4,7,10,13, 16-hexaoxagycl ooctadecane and |73—d.of
acetonitrile are stirred and heated at 60[err]C for 6 h. The m xture is

Other known compounds such as 2-n-butyl 3—[&—(3—di—n-buty1—
amino-propoxy)benzoyl/ benzofuran, also exhibit this side effect.
For example, it has been possible to demonstrate that at an oral dose -
of 139 mg/kg for 14 days this compound causes an 11.6% increase of
" the pulmonary phospholipids in the rat. Under the same conditions,
at a dose of 100 mg/kg, amiodarone causes a 26.7% increase in the level
of phospholipids in the lung.
In contrast, the following compounds of the invention:
- 2-n-butyl 3-[&—(3-di—n-butylamino—prbpoxy)benzoyl] S-methylsulfonamido
benzofuran (Ex. 2)
— 5-amino 3—[1-(3—di—n—butylamino—propoxy)benzoyl] 2-n-butyl benzofuran
(Ex. 3)
do not alter the levels of pulmonary phospholipids at doses of 116
mg/kg and 135 mg/kg, respectively.

In view of this absence of pulmonary lipidoses and in the
light of other pharmacological tests performed, the compound of the
invention which showed the best potentialities as anti-arrhythmic and
antiadrenergic agent is 2-n-butyl 3-/4~(3-di~n-butylamino-propoxy)
benzoyl/ 5-methylsulfonamido benzofuran and its pharmaceutically

acceptable salts.
The results of pharmacological tests performed for the purpose
of determining the properties of the compounds of the invention on

the cardiovascular system are listed below.

I - Effect on the duration of the action potential

The effect of the compounds of the invention on the duration
of the action potential has been demonstrated by the measurement of
the effect of intravenous administration in the rat "in vivo".

The following procedure is used.

Sprague-Dawley male rats weighing 250 to 450 g are

anaesthetized and attached to a carrier in the dorsal position. After
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poured into water, extracted with ethyl ether and the ethereal fraction s

washed twice with water. It is dried over sodiumsul fate, f|REPRY MEM:tS}E
ether is renoved at a rotary evaporator. The residue is the1RI‘g!?@E£u By~ ET

chromat ography on a colum of silica (eluant: ethanol). I.n ”Hsﬁ
manner, 3.1 g of 3-{4-[3-(N-nethyl N 3,4-dimnmethoxy- 06 MAR1

[ err]-phenet hyl ) am no- pr opoxy7benzoyl } Z-ngut yl 5-nitro inflole Yield:
36.9% M p. (oxalate): 211[err]C EXAMPLE 21

Preparation of 5-amno 3-{4-[3-(N-nethyl N-3,4-dinethoxy-[etl-phenethyl)

am no- pr opoxy] beipeat ke1dctiodéd Kave Vdeh Qatdadhed! 8 @he ($Pawéd k66 the: recording
Thi s conmpound vvasfgrepar ed according to the prgaccigure descri bed. in Exanpl e

15 starting froth 5Ne §Jeperosardioghit) the rat ie p NeHief Rt ificial
N- 3, 4- di et hoxyrd3ppreriohn Wik armithorgeoemmx ynd aupoyie} of -the bperitaftith] aOsuction

i ndole, 75 m of, et hano 0.10 | at | num. oxi de. and drogen_to give
2.8 g of a basi%le(?gﬁg%u%\% ‘ﬁpﬁf"teﬁeg‘f giﬁ'ﬁﬂb rg ﬁi'}?rf? fing(ﬁtngQ e568TO03 % oxal ate
is then fornmed anterie)l Uthisnlatftet etdhetssdinstantarevubly astsigesdlitlpf the force

In this manner,  b-am -{4-13- -di pet e
[ err] - phenet hyl3f2%gﬁ5?g%%p%§y§ %gé\&z\%d;? 2?%%3'%}3#% ﬂ%cﬁag&cﬁtg?(él ate is
obtained. Mp. : 138C (ethanol)

The action potential and the electrocardiogram are then
recorded simultaneously at a rate of 200 mm/sec before the
administration of a test compound as well as at different times (1,
3, 5 and 10 minutes) after the administration of a dose of a test

compound during 30 seconds.

The results obtained are expressed in % increase of the
duration of the action potential (D.A.P.) relative to the duration
recorded before the administration of the test substance, the duration
being measured at 907 of the amplitude of the action potential,

The following examples illustrate the results obtained, the

compounds of formula I being in the form of the free base or a salt.



EXAMPLE 22 Preparation of 3-(4-[3-(N nethyl

N- 3, 4- di met hoxy-[err]-phenet hyl )am no- propoxy] benzoyl} 2-n-butyl

5- met hyl sul f onam do i ndol e hydrochl ori de (SR 34196 A)

conpound was prepared according to the procedure described }in

starting from2.1 g (0.00386 nole) of 5-amno 3-{4-[3-(N

yl
N- 3, 4- di met hoxy-[ err] - phenet hyl ) am no-propoxy] benzoyl } 2-n-jbut ﬁ si MAR 1897

0.6 g of triethylam ne, 30 m of dichloroethane and

REPLATEMENT, SHEET

t h

67 0.48 g (0.0042 nole) of nethanesul fonyl chloride in 2G m of dichloro-

et hane.
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Mp. : 125[err] C (isopropanol/ether) Purity (HPLC): 99.8%

EXAMPLE 23 Preparation of 3-{4-[3-(Nnethyl

N 3, 4- di met hoxy-[err]-phenet hyl )am no- pr.opoxy-benzoyl} Z-ﬁ

5-nitro indol e oxalate (SR 34230 A) a) 2-n-butyl 1-nmethyl
8.3 g (0.074 nole) of potassiumtert. butOX|qe and 1.7 g of
1,4,7,10, 13, 16- hexaoxacycl ooct adecane are Yitred in 600

0.25 hour. A solution of 14 g (0.064 nol e) of 2-n-butyl 5;

500 Ml of benzene is then added. The mixture is stirred f

51
i

ER L ACEMENT -SHEET

nitro i ndole

06

of benzene fdr

n

{rTo
Q.5

Troote—t
hour at

roomtenperature and a solution of 9.1 g (0.064 nole) of nethyl

100 M of benzene is added. The m xture is stirred for a further
washed wi t h wat er—artg—te—benzenre—sotuat+omt+s—drred—over—soctom
is filtered and the solvent is evaporated at a rotary evaporato

i odide 1n
3 hours,
sul fate. It
to give an

oil which crystallizes on being left to stand. In thi$ manner,
13.6 g of 2-n-butyl 1-nmethyl 5-nitro |ndole are obtained. Yield] 91.5% M p.
o~ [
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b) 3-[4-(3-chl oropropoxy)benzoyl] 2-n-butyl 1-nmethyl

5-nitro indol e

Thi s conmpound was prepared according to the procedure des
20 paragraph a starting.from8.1 g (0.035 nole) of 2-h-but
5-nitro indole and 8.2 g (0.035 nole) of 4-(3- chl oropropg

EPLAC

IR SREET

X

h
t

-\

) benzoyl

@b aMAR 11997

i S manner,

Df

gote s

chl oride. The product obtained is purified by chromatogray
silica (eluant: dichloroethane/ heptane 9/1). I n
3-[4-(3-chl oropropoxy) benzoyl ] 2-n-butyl 1-methyl 5-nitro
recovered in a yield of 60.1% : T
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Mp.: 125[err]C (isopropanol) Purity (HPLCO: 98.1% «c¢) 3-{4-[3-(N-nethyl
N 3, 4- di met hoxy-[err]-phenet hyl ) am no- proepoxy] benzoyl} 2-n-bufyl 1~49%§y
5-nitro indole oxal ate . Thi s conpound was obt ai fL&BEMENTr@-!E

t he procedure described in Exanple 20, paragraph b starti -5
(0.017 nole) of 3-[4-(3-chloropropoxy)benzoyl]2-n-butyl {l-ine gyh ﬁ’nﬁg
indole, 3.9 g.(0.017 nol e) of N nethyl 3,4-dinethoxy-B—phe A
hydrochl ori de, 10 g of anhydrous potassium carbonate, 1.|1 lg of
1,4,7,10, 13, 16- hexaoxacycl ooct'adecane and .100 nl of acetpnitrile.

In this .manner, 4.1 g of 3-{4-[3-(N-nethyl N 3, 4-dinethoky-

[err] - phenethyl) am no- propoxy] benzoyl} 2-n-butyl 1-nethyl 5-nitro indole

O

oxal ate are obtained in the formof an oil. Yietd 41%Mp. : ca. 80[err]C
(1 sopropanol) EXAVMPLE 24 Preparation of
3-[4-(3-di-n-butyl am no- propoxy) benzoyl] 2-n-butyl 1- di-n-butylam nopropyl
5-nitro-indole (SR 34137A) 5 g (0.015 nole) of

3- (4- hydroxybenzoyl ) 2-n-butyl 5-nitro
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indol e are dissolved in 100 m of N, N-di nethyl forman de.

stirredthen 12 g of ground anhydrous potassi um carbonate
nol e) of di-n-butyl am napropyl chloride are added. The re
heated at 100[err]C for 0.5 hour, then cool ed and poured i
extracted with ethyl ether and the ethereal fraction is \
It is dried over sodiumsulfate, filtered and the ether

rotary evaporator to give 5.1 g of_ an oily residue. This
by chronmat ography on a columm of silica (eluant: dichl-orgq

The solution is

and-3.g-(0 Q15

REPLAGEMENTUSHEE'I'S

\ﬂ(

Ly VVC{I.CI.

“MWAW T

then purifie)

=

et

hane + 5% °

et hanol ).. In this manner, 1 g of 3-[4-(3-di- tt-yH-aft-Ro—pPropoxy

benzoyl] 2-n-butyl 1-di-n-butylam nopropyl 5-nitro indole is obtained. Mp.

. (dioxalate): 100C (isopropanol). - 34 -
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EXAMPLE 25 Preparation of 3-[4-(3-di-n-butylam no-propoxyy—beazoy
2-n-butyl 5-nethyl sul fonam do 1-nethyl indole hydrgchloor féEP MESHEET
2.45 g (0.005 nole) of 5-amino 3-[4-(3-di-n-butyl am no- prpPpoxy)DeEnzoyl
2-n-butyl 1-methyl indole and 1.34 g (0.0077 nole) of rrethan 724
anhydride are dissolved in 100 m of dichloro- nethane. [The Qol t’%?)n IS
stirred, then 1 g of triethylamne is aggled. The m xturef | s—stirred—at—F odm
tenperature for 24 hours and the solvent is evaporated af a rot ary
evaporator. The residue is taken up in ethyl acetate, waShed~wtTha 2N
agueous sol ution of soRérubvipacatibepatm@ses,hohe K lovingt cesults were ghbtadpedyyer
sodi um sul fateméﬂ kﬁeekg&nap&pmﬁg ethyl acetate is renpved at a rotary
evaporator to give a residue ch is purified by chromatography on a
colum of silica (eluant: dichloro- ethane + 2.5% ethanol) and dried in a
vacuum The hydrochloride of the Whse thus obtained |§ then forned by the
addi tion-of hydrogen Ch'x%’ 1. g'é_ _o-(cg ) .k?( I S manner,

r

id

3-[4-(3-di-n-butyl am no- henz - n- u t hyl sul f onani do
1- net hyl indol e hydrochl or S aqt ai ned. Mp. ca “80[ err]C
EXAMPLE 26 o
Ry | Ry R, R, n Dose(mg/kg) | T D-A-P-(%)
H |n-C/Hy n-C Hy n-C, Hy 3 10 31
: : L

These results show the marked superiority of the compounds
of the invention compared with the known compound as agents capable
of increasing the duration of the action potential of the myocardial
cell.

I1 - Antiadrenergic properties
The purpose of this test is to determine the capacity of

the compounds of the invention to reduce the increase in blood pressure
induced by epinephrine (anti-® effect) and the acceleration of cardiac
frequency induced by isoprenaline (anti-B effect) in the dog
anaesthetized beforehand with pentobarbital and atropine.

The dose of epinephrine which causes a reproducible increase
in the arterial blood pressure of about 133.102Pa (between 3 and 10
pg/kg) and the dose of isoprenaline which causes a reproducible increase
in cardiac frequency of about 70 beats/minute (1 to 2 pg/kg) are first
determined for each dog. Every ten minutes the doses of epinephrine
and isoprenaline thus determined are injected alternately and after
two successive reference responses have been obtained, a quantity of

the test compound is administered intravenously.
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Preparation of 3-[4-(3-di-n-butyl am no-propoxy)benzoyl] _-methyl S-—aitt
2- phenyl indole (SR 34432) a) 3-(4-nethoxy benzoyl) 1- nqtﬂgp A@EMBN’TOSHEE‘B e
10 g (0.039 nole) of silver trifluoronethanesul fonate arje
solution of 6.66 g (0.039 nole) of anisoyl chloride in 10(4 m

di chl oronet hane. The m xture is stirred for 1 h at room tengétsa 192?“
then 9.8 g (0.039 nole) of 1-nethyl 2-p¥enyl indole are ad ed. The m re
is then stirred at roomtenperature for a further 48 h, then 40 m of airlil
sol ution of potassium hydroxide are added. The m xture i s—stir+ed
vigorously for-2atirdeffect fj|tered, the insoluble material is washed on
the filter with a di chiher cduttdos/ofi siephygeatmisidn tauwsed thyr the tésencdnipeurdr gani c
fraction is vesned dihfes'd plrtREde of tnd feflibfil MpRErdRINIpANI0GRY! UM

sul fate, filtert
obtained (about 100 mm Hg).

- Anti-B effect
The reduction of the acceleration of the cardiac frequency
caused by the test compound is recorded as a percentage of the reference

tachycardia previously measured (about 70 beats).
In both cases, the results of the reduction of arterial
pressure and of cardiac frequency are expressed as follows:
+ for a reduction £ 50%
4+ for a reduction 3 50%
4+++ for a sub-total reduction (almost complete reduction)
The following results were recorded:

Ry" Q‘“"“z )38
-R
'8 Effect

R'y Rl 2 R3 R8 et R'a Dose antigf anr.L-P
{mz/kg)
CtyS50,NH-| n-C oA n-C, g n-C Hy H 10 FO ree
ca3sozm{- l'l-CaH9 n-C4H9 n-C4H9 Cﬂa % 65, 5 e e
NHZ n-Caﬂg n-CQH9 n-Ca 9 Cll3 5,7 ++e vee
- ++
(CH Soz)f' n-C,Hy n-C, Hg | n Ca“g | H 5 -+t

For the purposes of comparison the results obtained with

known compounds are presented below:
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the solvent is renoved at a rotary evaporator. The solid residue is drj

under a vacuum at a tenperature of 60[err]C and recryst ﬁ
di chl or oet hane/ i sopropanol 1/1 m xture. - In th é?ﬁﬁ@"ﬁ NTP EEF

3- (4- met hoxy benzoyl) 1-nmethyl 5-nitro indole are obtai pefl. Yiel d: 47%|M p.
229[err]C b) 3-(4-hydroxy benzoyl) 1-methyl 5-nitro}ihdfit MAR 1997
Thi s conmpound was obtai ned according to _the nethod descgki bed i n Exanpl ¢
1l4c. Yield: 87.36% Mp. : 260[err]C (etﬁgnol) c)
3-[4-(3-di-n-butyl am no- propoxy) benzoyl] 1-nethyl 5-ni tr&o 2-phenyl. indo
Thi s conpound was obtai ned according to the nethod described in Exanple 14d

Yield: 80%Mp. . 82lerr]lC
n-C Hgy H n-C, Hy H 10 (+) .
H -Caﬂ9 n-cau9 -CAH9 C53 10 -+ ++

ITI- Toxicity
The toxicity of the compounds of the invention is found to
be compatible with their use in therapy.

The therapeutic compositions according to the invention may
be made available in any form suitable for administration in human
and veterinary therapy. As regards the dosage unit, this latter may take
the form, for example, of a tablet, a sugar-coated tablet, a capsule,
a gelatine capsule, a powder, a suspension or a syrup for oral
administration, a suppository for rectal administration and a solution

or suspension for parenteral administration.

The dosage units of the therapeutic compositions of the
invention may comprise, for example, from 50 to 500 mg by weight of
the active ingredient for oral administration, from 50 to 200 mg of
active ingredient for rectal administration and from 50 to 150 mg of

active ingredient for parenteral administration.

Depending on the route of administration selected, the
therapeutic or veterinary compositions of the invention will be prepared
by combining at least one of the compounds of formula I or a non-toxic
addition salt of this compound with a suitable excipient, which latter
may be constituted for example by at least one ingredient selected
from the following substances: lactose, starches, talc, magnesium
stearate, polyvinylpyrrolidone, alginic acid, colloidal silica,

distilled water, benzyl alcohol or sweetening agents.

The following non-limiting examples illustrate the preparation

of the compounds and the compositions of the invention:
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EXAMPLE 27 Preparation of 3-[4-(3-di-n-butyl am no-propoxy)benzoyl]
2-n-butyl 1- nethylsul fonyl indole oxalate (SR 34353A) REPLACE@EH’I?SBEESE

sodi um hydri de (55% suspension in oil) is added to a sol ut}i grmof
(0.00475 nole) of 3-[4-(3-di-n-butylam no- propoxy)benzoyli] {2 d]sbﬂhﬁ 1997
indole in 50 mM of N, N-dinethylformam de and 25 m of
hexanmet hyl phosphoram de. The reaction myture is stirred gt lroaom

tenperature until the evolution of hydrogen ceased and thgn 0.544 g
(0.00475 nol e) of nethanesul fonyl chloride in 10 m of N, N~
di met hyl formam de are added. The I’eaCtﬁxmleﬁ xture is stirred for a further

15 h at roon1tenperature then it FUUFEU‘Tnto mater It Is extyacted
with ethyl acelk ipo 6+ i ncbubrliaping-prepoxy) bepzerl/c 2-02 4

dried over anhyg p%,,;@grgm@ml 33988) It is dried and the soI vent is renoved
at a rotary e ive 1.5 % t he
a) 2-hydroxy 5-nitro benzy triphenylphosphon1um bromide

100 g (0.43 mole) of 2-hydroxy S5-nitrobenzyl bromide and
113 g (0.43 mole) of triphenylphosphine are heated at reflux for 0.5
hour in 1600 ml of chloroform. The mixture is allowed to cool and the
white precipitate formed is filtered off. The filtrate is evaporated
to dryness in a vacuum and the residue is taken up in 500 ml of toluene.

The precipitate is filtered off, washed with toluene and the solids
formed are pooled and dried in a vacuum at 50°C.

In this manner, 210.5 g of 2-hydroxy S-nitrobenzyl triphenyl-
phosphonium bromide are obtained.
Yield : 99.01%

b) 2-n-butyl S-nitro benzofuran

113.5 g (0.94 mole) of pentanoyl chloride are added slowly
with stirring to a mixture of 370 g (0.75 mole) of 2-hydroxy 5-nitro-
benzyltriphenylphosphonium bromide and 120.2 g (1.52 mole) of pyridine
in 700 ml of chloroform. The mixture is heated at reflux for 2 hours.
2800 ml of toluene are added and 1400 ml of solvents are distilled.
228 g (2.28 moles) of triethylamine are then added and the mixture
is heated at reflux for 3 hours. It is allowed to cool, the triphenyl-
phosphine-oxide formed is filtered off, Yashed with ethyl acetate and
the filtrate is concentrated in a vacuum. The viscous residue obtained

is dissolved in acetonitrile and extracted with pentane in a liquid-
liquid extraction apparatus. The solution is dried over sodium sulfate,
filtered and evaporated to dryness.

In this manner, crude 2-n-butyl 5-nitro-benzofuran is
obtained.
Purity /high performance liquid chromatography (HPLC)/: 97.9%
B.p. 120-123°C (0.02 mm Hg or 2.66 Pa).

The following compounds were prepared in a manner similar
to that previously described:
2-methyl 5-nitro-benzofuran
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we

71 desired conpound in the formof the free base (viscous colourless oil;

yield: 60%. The oxalate is then fornmed in an ethyl aceta
m xt ure. In this manner, 3-[4-(3-di-n-butylamn

L= =

(ethyl acetate/ethyl ether).
Preparation of 2-n-butyl 3-[4-(3-di-n-butylam no-propoxy)b
carbet hoxy indolizine acid oxal ate (SR 34226A) a) N (hexan
4- et hoxycar bonyl pyridini um brom de 19.5 g (0. 11

90[err] C

XGNP 997
ehzoyl] 7-

omr2=yt—2=nett
8 nol e) of

REPLAGENERE S

2-n-butyl 1-methyl sul fonyl indole oxalate is obtained. M w :

yl

2-met hyl 4-et h%¥9?r%96yq159¥fdpglr&héfﬁ dissolved in 35 g
1- brono hexan- 2-one gnd ef tz;) stand at room tenperature
hours. The sol iR¥RBELHPEC hdP% riturated with anhydr ous di

vacuum I Lhis manner ..37.5 g of N-(hexanon-2-y
4- et hoxycar bonﬂ'ppyﬁ6dpn€’ﬁﬂ?’b°r98ﬂ‘i"]d)e are obt ai ned.

Purity (HPLC): 99.8%
2-n-propyl 5-nitro benzofuran
M.p.: 38°C (isopropanol)
Purity (HPLC): 99% -
2-isopropyl 5-nitro benzofuran
M.p.: 73°C (isopropyl ether)
Purity (HPLC): 99.45%

2-phenyl 5-nitro benzofuran
M.p.: 159°C (isopropyl ether)
Purity (HPLC): 99.5%

¢) 2-n-butyl 3-(4-methoxy benzoyl) 5-nitro benzofuran

0.196 nole) of
for about 15

ethyl ether. It
is filtered of fa-eelylvem#mabl benvoslrad with the sane solvent and dried in a

1) 2- et hyl

59.8 ml (0.50 mole) of tin tetrachloride are added gradually

to a solution of 44.5 g (0.2 mole) of 2-n-butyl 5-nitro benzofuran
and 44.3 g (0.26 mole) of anisoyl chloride in 308 ml of dichloroethane.

The temperature is maintained at 23°C and stirring is

continued for

24 hours. The mixture is poured onto 770 ml of ice-water and extracted

3 times with 150 ml of dichloroethane. The solution is washed with

water, 5% sodium hydrogen carbonate solution and again

with water. It

is evaporated to dryness and the product thus obtained crystallizes

rapidly /purity on high performance liquid chromatography (HPLC):

91.69%/. It is recrystallized from 250 ml of isopropanol and 59 g of

2-n-butyl 3-(4-methoxy benzoyl) 5-nitro benzofuran are thus obtained.

Yield: 83.5%
Purity (HPLC): 96.39%
M.p.: 95°C.

The following compounds were prepared by following a similar

process to the process just described:
3-(4-methoxy benzoyl) 2-methyl S-nitro benzofuran
M.p.: 167°C (methyl ethyl ketone)

Purity (HPLC): 99.9%




-~

Yield: 92% M p, : 139-140[err]C ' The fol |l ow ng conpound—i-s

prepared in the same nmanner as that described above: N-ph rFlERyAﬁEMENT SHEET

2-met hyl 4- et hoxycarbonyl pyridiniumbromde Mp. : 146-147[erri€
(deconposition) (ethyl acetate/nethanol/diethyl -ether) 2-@ bt@hl 7
7- car bet hoxy indoli zi ne 33 g (0.101 nole) of N (jhexa gn- = 19?
2-met hyl 4-ethoxy- carbonyl pyridinium ggom de are dissol i n.300

absol ute ethanol and the solution of 70 m of triethylamne in 300 m of'

absol ute ethanol heated to reflux is added dropw se. After-2—f—tie

reaction m xt prgsopopuapniianethokp tdnyoydsss-anidre henzafsirame is di ssol ved in
ethyl acetate, The organic |layer is washed with water, dried by neans of

magnesi um sul Pit e and evaporated to dryness. The product obtained is then
purified on aresivymHRAL)B@Y.6% of silica (eluant: hexane/ethyl acetate). -

In this ”af”‘eEL(égéeéhéiyoﬂe&%b§k93BlanrZ'2B$5Qﬁ?1h9éa&okﬂfkﬂ i zi ne
M.p.: 153°C (methyl ethyl ketone)
Purity (HPLC): 99.8%
3-(4-methoxy benzoyl) 2-ethyl 5-nitro benzofuran
M.p.: 130°C (methanol)
Purity (HPLC): 99.5%
3-(4-methoxy benzoyl) 5-nitro 2-propyl benzofuran
M.p.: 73°C (methanol)
Purity (HPLC): 99.1%
2-(4-methoxy benzoyl) 3-methyl 5-nitro benzofuran
M.p.: 180°C
Purity (HPLC): 99.02%
3-(4-methoxy benzoyl) 2-methyl 7-nitro benzofuran
M.p.: 130-132°C
Purity (HPLC): 98.32%
2-(4-methoxy benzoyl) 3-n-butyl 5-nitro indole
M.p.: 142°C (heptane/ethyl acetate)
2-(4-methoxy benzoyl) 3-n-butyl l-methyl S-nitro indole
M.p.: 102°C (ethanol)
3—(4-methoxy benzoyl) 2-ethyl l-methyl 4-nitro indole
M.p.: 136°C (heptane/isopropanol 6/4)

d) 2-n-butyl 3-(4-hydroxy benzoyl) S5-nitro benzofuran
69.7 g (0.20 mole) of 2-n-butyl 3-(4-methoxy benzoyl) S-nitro

benzofuran are heated at reflux for 20 hours in 510 ml of dichloro-

ethane in the presence of 60 g (0.45 mole) of aluminium chloride. After
reaction, the mixture is allowed to cool, poured onto 510 ml of ice-
water, filtered, the organic phase is washed to neutrality and the
product ultimately obtained is dried in a vacuum at 50°C.

In this manner, 61.2 g of 2-n-butyl 3-(4-hydroxy benzoyl)
S-nitro benzofuran are obtained.
Yield: 90.1%



72 are obtained. Yield: 70% Mp. : 47-48[err]C The foll ow ng
conpound was prepared in the sane nmanner as that described @abaove. . 2:-pheny

7- car bet hoxy indolizine Mp.

143-144[err]C (nethanol/dlcHREPQﬁGENﬁMﬁ?SHEET

c) 2-n-butyl 3-[4-(3-di-n-butylam no-propoxy)benzoyl] 7-carjbgthoxy

i ndol i zi ne acid oxal ate A mxture of 0.35 g (38 IHL|?fg ﬁﬂ
2-n-butyl 7-carbethoxy indolizine and 1442 g (38 nmol es) of R 1397
4- (3-di - n- but yl am no- propoxy) benzoyl chloride is heated atf 95:100[err] C

for 4.5 h. The crude product obtained is dissolved in ethylf acetate and
wat er and i s nbartitnl(HPEC):b9988di um hydr ogen carbonate. The ‘ergani-e—t-ayer
separ ated and @rleduﬁvgr magnesium sul fate. It is filtered and the sol vent

evapor at ed.

S
e

The following compounds were prepared by following the same
process as that described above:
3-(4-hydroxy benzoyl) 2-methyl 5-nitro benzofuran
M.p.: 182°C (isopropanol)
Purity (HPLC): 99.7%
3-(4-hydroxy benzoyl) 2-isopropyl S5-nitro benzofuran
M.p.: 132°C
Purity (HPLC): 99.9%
3-(4-hydroxy benzoyl) 5-nitro 2-phenyl benzofuran
M.p.: 207°C (chloroform)
Purity (HPLC): 100%
2-ethyl 3-(4-hydroxy benzoyl) 5-~nitro benzofuran
M.p.: 152°C (dichloroethane)
Purity (HPLC): 99.4%
3-(4-hydroxy benzoyl) 5-nitro 2-n-propyl benzofuran
M.p.: 119°C (toluene)
Purity (HPLC): 98.8%Z
2-(4-hydroxy benzoyl) 3-methyl 5-nitro benzofuran
M.p.: 235°C (methanol)
Purity (HPLC): 96.19%
3-(4-hydroxy benzoyl) 2-methyl 7-nitro benzofuran
M.p.: 201°C (methyl ethyl ketone)
Purity (HPLC): 98.51%

e) 2-n-butyl 3-/4-(3-di-n-butylamino-propoxy)benzoyl/ 5-nitro benzofuran

A mixture consisting of 11.9 g (0.035 mole) of 2-n-butyl
3-(4-hydroxy benzoyl) S5-nitro benzofuran and 4.8 g (0.035 mole) of
potassium carbonate in 60 ml of methyl ethyl ketone is stirred for
0.5 hour. 7.2 g (0.035 mole) of l-chloro 3-di-n-butylamino propane
are then added and the mixture is heated at reflux for 20 hours. It
is allowed to cool, the salts formed are filtered off, washed with
methyl ethyl ketone and the filtrate is evaporated to dryness. The
residue is dissolved in 250.m1 of ethyl ether and the solution is washed




L

The residue is then purified on a colum of silica wth e

eluant in order to obtain 7.6 g of the desired conpound i REEEA@EMEN&SHEH
free base (yield: 97%. The oxalic acid salt is then forngdpmettyt

acetate and recovered by filtration. In this manng -
3-[4-(3-di-n-butyl am no- propoxy) benzoyl] 7-carbet hoxy i ndolii PI ﬁe’qé@w
oxal ate is obtained. Mp. : 140-142C (et&yl acet at e/ net hanoli.

EXAMPLE 29 Preparation of 2-n-butyl

3- [ 4- (3-di-n-butyl am no- propoxy) benzoyl] 7- carboxy i ndol itzi-ne
hydrochlori de {9 3428 50b m1 of 5% sodiftmOfyd¥okilde. 0P TEDL&RRE Uitk -witls] V!

3-[4-(3-di-n-butylam no- propox )benz.ogl 7-car bet hoxy indolizine are
di ssol ved i n 3odediover sodiumsnliada: fidterpdopnddeenlogizad yikle8esiVeol uti on of

SOﬂi urr} hydr oxicqllarcoaigel_ﬁ‘riiétmeeiea aef kH%@iliﬁteZﬂs fé;vaé&l'aﬁ%d‘tgs'[ of L he

et hanol is evaporated jn a vacuum 0 ter. ar 1 e .
mxture is acidified b{P EBHE@ATRSLe egso‘%y%r°5c%T’§'$PEy]agT&“?$'ﬁ§'Br§€%yéﬂ PER i s
extract ed t hr gropoxybendoyl)/ 50itro bénzdfatdnoarsrebtwimed. t he extracts are

pool ed, dried Yalggd,t Igg ﬁ&l vents are evapor at ed.

Purity (HPLC): 98.25%
M.p. (oxalate): 84°C (ether/isopropanol).

The following compounds were obtained by following the process
similar to that described above:
3-/4~(3-di-n~butylamino-propoxy)benzoyl/ 5-nitro 2-methyl benzofuran.
M.p.: 63°C (isopropyl ether)

Purity (HPLC): 98.9%

3-/4-(3-tert ,butylamino propoxy)benzoyl/ 2-n-butyl 5-nitro benzofuran
M.p. (acid oxalate): 244°C (acetone/methanol) '
3-{4-[3—(N—metpyl N-3,4-dimethoxy-B-phenethyl) amino—propoxx]benzoyl}
S-nitro 2-n-butyl benzofuran

M.p.: (acid oxalate): 114°C (acetone)
3-/4-(3-di-n-butylamino-propoxy)benzoyl/ 2-ethyl 5-nitro benzofuran
M.p. (hydrochloride): 139°C (ethyl acetate)

Purity (HPLC): 99.6%

3~/4-(3-di-n-butylamino-propoxy)benzoyl/ 5-nitro 2-n-propyl benzofuran
M.p.: 126°C (ethyl acetate)

Purity (HPLC): 97.9%

2-n-butyl 3-/4-(3-diethylamino-propoxy)benzoyl/ S-nitro benzofuran
M.p. (hydrochloride): 131°C (ethyl acetate)

Purity (HPLC): 98.47Z

3-/4~(3-di-n-butylamino-propoxy)benzoyl/ 2-methyl 7-nitro benzofuran
M.p. (toluenesulfonate): 118°C (ethyl acetate)

Purity (HPLC): 99.447
2-/4~(3-di-n-butylamino-propoxy)benzoyl/3-methyl 5-nitro benzofuran
M.p. (acid fumarate): 148°C (ethyl acetate)

Purity (HPLC): 99.8%

3-/4-(3~di-n-butylamino-propoxy)benzoyl/ S-nitro 2-isopropyl benzofuran
0il
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73 In this manner, 6.13 g of 2-n-butyl 3-[4-(3-di-n-butylam no-

propoxy) benzoyl] 7-carboxy indolizine hydrochloride are obtgi-aed—~+—¥-etd:
79% M p. : 190-192[err] C (ethyl acetate/ met hanol) REPLA[}EMENT LSHEET
EXAMPLE 30 Preparation of 2-n-butyl
3-[4-(3-di-n-butyl am no- propoxy) benzoyl] 7- benzyl oxycarbanbyl | \p |
(SR 34254) 7.10 g (13.08 mmol e of 2-n-butyl Dr@lcﬁm\zqgg
3-[4-(3-di-n-butyl am no- propoxy)benzoyl ] ~7-carboxy indolizjne—a+e

di ssolved in 100 mM of anhydrous acetone containing 5.05 g {50 mmol es) of

ErliSe%gyl an} nej pa'mynthmltmljﬁlg'gg cooled in an ice-cold waterbattrand™. 70 g
: mmol es) of, éthyl chloroformate are added._After ,1 h, sol ution of
10 g (150 mmol ésj44p-Slodr bithyaanide-proroyy “ﬁyizla?‘é?"ﬁ‘k 3‘&'&&8@.“&29}&’?%

M.p.: 95°C (isopropyl ether)
Purity (HPLC): 98.5%

f) 5-amino 3—[Zf(3—di-n-butylamino-propoxy)benzoyl] 2-n-butyl benzofuran
20.4 g (0.04 mole) of 2-n-butyl 3-[1—@-di—n-butylamino—
propoxy)benzoyl/ 5-nitro benzofuran are stirred in 200 ml of ethanol

in the presence of 0.6 g of platinum oxide in a hydrogenation apparatus

S5

under a pressure of 3.4 atmospheres (3.44x10” Pa) of hydrogen. When

3 Pa), the reaction is complete

the pressure attains 2.7 atm (2.73x10

and this requires about 20 minutes.
In this manner, 5-amino 3-[;—(3-di—n—butylamino-propoxy)

benzoy;7 2-n-butyl benzofuran are obtained in a yield of 98.4Z.

Purity (HPLC): 95.28%

EXAMPLE 2
Preparation of 5-amino 3-[&-(3—di—n—butylamino-propoxy)benzoyl] 2-methyl

benzofuran dioxalate

A solution of oxalic acid in diethyl ether is added to a
solution of S5-amino SfZZ-(3—di-n-butylamino-propoxy)benzoyl? 2-methyl
benzofuran in diethyl ether. The product is filtered off and
recrystallized from methanol.

In this manner, S5-amino 3-/4-(3-di-n-butylamino-propoxy)
benzoyl/ 2-methyl benzofuran dioxalate is obtained.

M.p.: 136°C
Purity (HPLC): 99.3%

EXAMPLE 3
Preparation of 2-n-butyl 3—[1—(3—di-n-butylamino-propoxy)benzoyl] 5—
methylsulfonamido benzofuran hydrochloride (SR 33589B)
a) 2-n-butyl 3-/4-(3-di-n-butylamino—propoxy) benzoyl/ 5-methyl-

sulfonamido benzofuran
A solution of 17.6 g (0.154 mole) of methanesulfonyl chloride

in 375 ml of dichloroethane is added dropwise to a solution of 68.3
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precipitate fornms i medi ately. The mxture is left to stang T Nowe

then is poured into water. It is extracted with ethyl acet @Wﬁ@‘ § |
| ayer is then dried over magnesi um sul fate and the sol vent] ijs evapor at ed.
The residue is dissolved in 30 ml of benzyl alcohol and the jsqy 6t MAR 1887

heated at 105-110[err]C for 2 h. The solvent. is renoved b i stillation i
a vacuum and the crude carbamate is purified on a colum of sTtiTa (€luant:
et hyl acetate). In this manner%* 6. 08 g of 2-n-butyl

3-[4-(3-di-n-butyl am no- propoxy)benzoyl] 7-benzyl oxycarbanoyl indolizine
are obtained. Yigeld: 75% .o 118-41 .8 I t

EXAMPLE 31 Pr &p&&ég’i B?Fseéf‘l;/}zgﬁ?%’tﬁ°y?'&"?§’ HiEh ey BERB!fFbpoxy) venzoyl/

3-[ 4- (3- di - n- R+hybienyl Nenpohyren ydndedF.Sy B ] (0223 anelladef tutdthylawdine 9m 33B99)

6. 10 10 -n- | 2. i . b |
7- bengyl(oxycar lggr%ydl%tllfnoég %éls%é %ﬁﬁ’%gr@l s EYd 20E m BRI BoelidBiteoy | ]

Yo pal | adi um on 0. 550 %gOf active
charcoal are <O0rmiedfivateso The MiasedSsE3eparatednotheypraanic Phasen ¥piede of

hydrogen for 6Qeh-walBf dHdXdvipratedf td st NMeuafude gHoaset fthiié odbslidede
filtrate is evaporated to give yellow crystals._. .
79.5 g; crude yield: "100%Z) is thHen purified by elution chromatography
on a column of silica (eluant: ethyl acetate).
In this manner, 48 g of purified 2-n-butyl 3-/4-(3-di-n-butyl-
amino—propoxy)benzoyi? 5-methylsulfonamido benzofuran are recovered.
Yield: 61.6Z.
Treatment of the product thus obtained with hexane gave 44
g of a crystalline fraction (purity by HPLC: 96.1%Z) and 4 g of a
crystalline fraction (purity by HPLC: 99%)

M.p.: 65.3%

b) 2-n-butyl 3-{4-(3-di-n-butylamino-propoxy)benzoyl/ S-methyl—

sulfonamido benzofuran hydrochloride

2 g of 2-n-butyl 3-/4-(3-di-n-butylamino-propoxy)benzoyl/
_5-methyl sulfonamido benzofuran are dissolved in 40 ml of anhydrous
ethyl acetate,

Hydrogen chloride in ether is added with stirring to pH =
3. After a few minutes, the hydrochloride begins to precipitate. It
is filtered off after 0.75 hour to give 2.03 g of a colourless product.

In this manner, 2-n-butyl 3-/4-(3-di-n-butylamino-propoxy)
benzoyl/ S-methylsulfonamido benzofuran ﬂydrochloride is recovered.
M.p.: 143°C (acetone)

EXAMPLE 4
Preparation of S5-amino 2-n-butyl 3-/4-(2-di-n-butylamino-ethoxy)

benzoyl/ benzofuran dioxalate
a) 3-/4-(2-bromoethoxy)benzoyl/ 2-n-butyl S5-nitro benzofuran

A mixture consisting of 23.22 g (0.06 mole) of 2-n-butyl
3-(4-hydroxy benzoyl) S-nitro benzofuran and 10 g (0.07 mole) of finely

ground anhydrous potassium carbonate is stirred for 0.5 h in 400 ml
of methyl ethyl ketone. 45 g (0.24 mole) of 1,2-dibromo ethane are



74 In this manner, 4.76 g of 2-n-butyl 3-[4-(3-di-n-butylam no-
propoxy) benzoyl] 7-am no indolizine are obtained. Mp. :

(hexane) EXAMPLE 32 Prepara b EM NTtﬁHEﬁT
3- 4-(3-di-n-butyl am no- propoxy) benzoyl] 7- methyl sul fonag do ThdoTTZI e
(SR 34255). 1.65 g (4.04 mmol es) of nethanesul f n_ngpg@ﬁééﬁaj N
anhydrous di chl oronet hane are added to a solution of 2.85{gj(5.9 es)
of 2-n-butyl 3-[4-(3-di-n-butyl ani no- propbxy) benzoyl] 7- ant i 4

i n dichl oronet hane containing 10 m of triethylam ne (excgss) with

then added and the mixture is refluxed for 6 h. It is allowed to cool,
the mineral salts are filtered off, washed with acetone and the filtrate
is evaporated to dryness in a vacuum. The crude product obtained is
purified by elution chromatography on a column of silica (eluant:
toluene).
. In this manner, 15 g of S-ZZ-(Z-bromo ethoxy)benzoy!7 2-n-
butyl S5-nitro benzofuran are obtained after recrystallization from
pentane.
Yield: 567
M.p.: 81°C
Purity (HPLC): 95.2%

The following compounds were prepared by following the same
procedure as that described above:
Sf[Z-(S-bromopentoxy)benzoylf 2-n-butyl 5-nmitro benzofuran
M.p.: 55°C (pentane)
Purity (HPLC): 98%
3—12—(3—bromopropoxy)benzoyi? 2-n-butyl 5-nitro benzofuran
Purity (HPLC): 91.28%

b) 2-n-butyl 3:157(Z-di-n-butylamino-ethoxy)benzq1;7 S-nitro benzofuran

hydrochloride
A mixture consisting of 15 g (0.0336 mole) of 3-/4-(2-bromo-

ethoxy)benzoyl/ 2-n-butyl 5-nitro benzofuran, 17.3 g (0.134 mole) of

di-n-butylamine and 18.5 g (0.134 mole) of anhydrous potassium carbonate
is refluxed for 3 days in 200 ml of tolu;ne‘ The mixture is allowed
to cool, poured into water and the organic phase is separated. The
aqueous phase is extracted 3 times with 50 ml of toluene; the organic
phases are pooled and washed with water. It is dried over sodium
sulfate, filtered and evaporated to dryness in a vacuum. The residue
is then purified by elution chromatography on a column of silica
(eluants: hexane/ethyl acetate 8/2) to give 12.7 g (yield: 76.4%) of
the desired compound in the form of the free base. The hydrochloride
is formed in ethyl ether and recrystallized from ethyl acetate.

In this manner, 2-n-butyl 37[2-(2-di-n—buty1amino-ethoxy)
benzoy}? S5-nitro benzofuran hydrochloride is obtained
M.p.: 119.5°C
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stirring at roomtenperature. The m xture is left to stand for 1 h, then is
poured into water and extracted 3 tinmes with 75 m of dichl oro- rrethane
The fractions are pool ed, dried over nagnesium sul fat e andpthe—sol-vent

evaporated to give 3.47 g of the crude sul foninide derivat | REPLAGEMENT SHEET
sul fonimde is then dissolved in a solution of sodium hydrdxfd&~ (270 0, 50
nmmol es) in 250 mM of absolute ethanol at room tenperature. AHESL}?A@@?’
the solution is diluted with 1 1 of watefband neutralized fo p =
concentrated hydrochloric acid which leads to the formatio
precipitate. The m xture is extracted 3 times with 150 m ¢f ethyl acet at e,

and the extracPurisy dH5L6)2d00%ri ed and evaporated. The residue s tiren
purified on a colum Ofl‘hélfblrcﬁu‘:‘igtd%ms&tfh)dk Were! gitRiA&d Bk URlllowing the procelsd
this manner, 2. 59 éf ?1‘%—)4 % 3-di - n-butyl am no- propoxy) benzoyl ]
7- rrethy|su|fonsa%ﬂ1& |tﬁd at, feseribed RS ned. vield: 78% Mp. . 87-88[err]C
( hexane) 2-n-butyl 3-/4-(5-di-n-butylaminBXgéviebfy }BanEuydpas-atitom befizdturarbut y|
3-[4-(3-di-n- but %I g’gt ggé propoxy) benzoyl] 7- carboxam do indolizine (SR
34296) AFSre of 1 g (1.87 mole) of 2-n-butyl

3-[ 4- (3-di - n- bMitpyl: -l%rﬁ?ﬁ)-(psw@n%diénzoyl ] 7-carbethoxy indolizine, 5 m of
25% anmoni a anﬂlg%rﬁﬂpgé):rr%wm are heated in a sealed tube for about 15

h at .
2-n-butyl 3—[1—(3-n—buty1amino—propoxy)benzoyl] S-nitro benzofuran

0il
Purity (HPLC): 97.8%

¢) S5-amino 2-n-butyl BgLZ-(2—di—n—butylamino-ethoxy) benzoyl/ benzofuran
dioxalate

This compound was obtained according to the method described
in Example 1f.
M.p.: 155°C (isopropanol)
Purity (HPLC): 96%

. EXAMPLE 5
Preparation of 3-[4-(§—d1—n—butylamlno-propoxy)benz;yl7 5-bismethyl—-

sulfonamido 2-ethyl benzofuran

A solution of 7.56 g (0.066 mole) of methanesulfonyl chloride
in 40 ml of carbon tetrachloride is added dropwise to a solution of
10 g (0.022 mole) of S5-amino 3—[3—(3—di-n-butylamino—propoxy)benzoyl?
2-ethyl benzofuran and 22,45 g (0.22 mofe) of triethylamine in 200

ml of carbon tetrachloride. The mixture is refluxed for 20 h, poured

into a mixture of ice and water, then the organic phase is separated.
It is washed with water, dried over sodium sulfate, filtered and
evaporated to dryness in a vacuum, The residue is then purified by
elution chromatography on a column of silica (eluant: ethyl acetate),
then the crude product obtained is recrystallized from heptane.

In this manner, 8.4 g of 3-/4—(3-di-n-butylamino-propoxy)
benzoyl? S5-bismethylsulfonamido 2-ethyl benzofuran are obtained
Yield: 63%

M.p.: 70Z
Purity (HPLC): 98.27
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100[err]C. The 'solution is evaporated to dryness and the residue dissolved
75 I n di chl oronmet hane. The solution is washed with water, dried over
magnesi um sul fate and evaporated to dryness. The residue is§ = .
colum of silica with an ethyl acetate/nethanol 9/1 nmixt ure,ﬁEﬂh_AﬁEMEmsSHEET
recrystallized from hexane/ et hyl acetate. In thig f ;

of 2-n-butyl 3-[4-(3-di-n-butylam no- propoxy)benzoyl] 7-cdroxpm
i ndolizine are obtained. Yield: 51% M p. 4]70132[ err] C (hexare/ ety‘ﬁg@] p@@gﬁ?ﬁ e

EXAMPLE 6
Preparation of 3-/4—(2-di-n-butylamino~ethoxy)benzoyl/ 2-n-butyl
S5-methylsulfonamido benzofuran (SR 34488)
A mixture consisting of 6.2 g (0.01 mole) of 3/4-(2-di-n-

butylamino-ethoxy) benzoyl/ 2-n-butyl 5-bismethylsulfonamido benzofuran
and 8 g (0.2 mole) of sodium hydroxide in 190 ml of ethanol is stirred
for 4 h. The mixture is thenr poured into a large volume of water and
extracted 3 times with 50 ml of ethyl acetate. The organic solutions
are pooled, washed with water, dried over sodium sulfate, filtered

and evaporated to dryness in a vacuum. The residue is then purified

by elution chromatography on a column of silica (eluant: ethyl acetate).
The product obtained is then stirred in heptane until crystals are
obtained.

In this manner, 4 g of 3-/4-(2-di-n-butylamino-ethoxy)benzoyl/
2-n-butyl S5-methylsulfonamido benzofuran are obtained after
crystallization from heptane.

Yield: 747
M.p. : 86°C
Purity (HPLC): 98.087

EXAMPLE 7
Preparation of 2-n-butyl 3113-(3-di-n—butylamino-prop;onamido)benzoyl7
S5-amino benzofuran dioxalate {SR 34512A)

a) 4~(3-chloro propionamido) benzoic ac{d

13.7 g (0.1 mole) of p-aminobenzoic acid are dissolved in
100 ml ethyl acetate at 10°C in a 250 ml round-bottomed flask. 9.5
ml (12.7 g; 0.1 mole) of 3-chloro propionyl chloride are then added
with stirring at 10°C., After the mixture has been stirred for 1 h at
10°C, an aqueous solution of sodium acetate (25 g in 100 ml of water)
is added and the reaction mixture is filtered. The colourless solid
thus obtained is washed with water and dried.

In this manner, 13.2 g of 4-(3-chloro propionamido) benzoic
acid are obtained in a yield of 58%.
M.p.: 225°C
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EXAMPLE 34 Preparation of 2-phenyl 3-[3-(3-di-n-butyl am nq=propoxy-benze
7- carbet hoxy indolizine oxal ate (SR 34507A) a) 2-phenyl :ﬂm h@EMEMXSHéFj
benzoyl ) 7-carbethoxy indoli zine A m xture of 4|g t¥5—0zmor €S]
of 2-phenyl 7-carbethoxy indolizine and 4 g (16.22 nmol es) lﬁ bmy@y
benzoyl chloride is heated at 105-110C for 4 h. The product jo gl
purified on a colum of silica with a hexane/ethyl acetate (IR AR~
In this manner, 7.1 g of 2-phenyl 3-(3- béﬁzyl oxy benzoyl) 7-carbet hoxy

i ndolizine are obtained. Yield: 90% G |y product ~Hre—f-ottonrTg
conpound i s prepared i ner simlar to that d scrlb d abov 2- phenyl
3- (4-benzyl oxy benzoyl §h9 fgﬁ ﬁo‘i&)’p?mﬁiol”?ilpﬁﬁpaﬁeg by. £9 wﬂgi(fg ank

(et hanol / di chprscesetdsatikdt BesEipébmapbved- ( 3- hydr oxy benzoyl) 7-carbet hoxy
i ndol i zi ne Les) of 2-phenyl 3-(3-benzyl oxy
benzoyl) 7- carge I‘hChloqo d%ﬁy%]%r??%%%gécssgllved in 300 M of absolute

et hanol cont ai biglg: 0“@00 g of 5% pall adi zed charcoal and 15 g of ammoni um
formate. The rR3F L1 9ol Kiedb dsit &fl uxed for 24h,then the catalyst is
removed by flltratlon t ht oug ass frit and the filtrate is evaporated
to dryness. The residue is di ssol ved in ethyl acetate, the mxture is

filtered and thp sSedichiaFs pPEsiloaamidol beRoy Wchilosldayl acetate.
A mixture of 13.2 g (0.058 mole) of 4-(3-chloro propionamido)-

benzoic acid in 100 ml of thionyl chloride are stirred and refluxed
(70°C) in a 250 ml round-bottomed flask equipped with a condenser and
a calcium chloride guard tube. After 0.5 h, the thionyl chloride is
evaporated and the crude reaction product is recrystallized from 200
ml of hot toluene. After evaporation, 11.91 g of 4-(3-chloro
propionamido)benzoyl chloride are obtained.
Yield: 83% |
M.p.: 130°C

The following compound was prepared by following the same
process as that described above:
4~(4-chloro butyramido)benzoyl chloride
Yield: 69%
M.p.: 100°C (decomposition)

¢) 3-/4—(3-chlorc propionamido)benzoyl/ 2-n-butyl S-nitro benzofuran

11.91 g (0.048 mole) of 4~(3-chloro propionamido)benzoyl
chloride and 10.61 g (0.048 mole) of 5-nitro 2-butyl benzofuran are
dissolved in 280 ml of 1,2-dichloro ethane in a 500 ml round-bottomed
flask fitted with a calcium chloride guard tube. 19.84 g (0.149 mole)
of aluminium chloride are then added with vigorous stirring at 0°C.
The reaction mixture is stirred at room temperature for 5 h, then poured
onto 1 kg of crushed ice containing 50 ml of concentrated hydrochloric
acid. After being stirred, the product formed is extracted twice with
250 ml of ethyl acetate., The organic phases are pooled, dried over
sodium sulfate, filtered and the solvents are evaporated in a vacuum
(1330 Pa). A crude solid is thus recovered weighing 19.7 g vhich is
recrystallized from 250 ml of hot toluene.
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The solvent is evaporated and the crude product is purifi Eﬁ[ﬁ%ﬁ&ﬁiﬁngh
H 1}

silica (eluant: hexane/ethyl acetate 1/1). 3
76 In this manner, 4.16 g of -2-phenyl 3-(3-hydrdxy benzoyl)
7-carbet hoxy indolizine are obtained. Yield: 83%Mp. : 193-119pbeMARC997
(hexane/ et hyl acetate). The foll ow ng conpound s| prepared in @

manner simlar to that described above. 3-pheny| 3- (4- hydrjoxy—bernzoyt)
7- car bet hoxy indolizine Mp. : 135[err]é (et hyl acet at e/ hekane)

In this manner, 10.9 g of 3-/4-(3-chloro propionamido)
benzoyl/ 2-n-butyl 5-nitro benzofuran are obtained.
Yield: 53%

The following compound was prepared by following the same
process as that just described:
3-/4-(4-chloro butyramido)benzoyl/ 2-n-butyl 5-nitro benzofuran
Yield: 77%
M.p.: about 100°C (decomposition)

d) _2-n-butyl 3-/4—(3-di-n-butylamino propionamido)benzoyl/ S5-nitro

benzofuran oxalate
10.9 g (0.025 mole) of 3-/4-(3-chloro propionamido)benzoyl/

2-n-butyl S-nitro benzofuran are dissolved in 50 ml of anhydrous benzene

by refluxing in a 100 ml round-bottomed flask fitted with a condenser
and a calcium chloride guard tube.

' 13 ml i.e. 9.9 g (0.076 mole) of di-n—butylamine are then
added to the reaction mixture. After a reaction time of 5 h, the mixture
is cooled and hydrolysed with 200 ml of water. It is extracted twice
with 100 ml of ethyl acetate, then the organic ‘phases are pooled and
dried over sodium sulfate. After filtration, the solvents are evaporated
in a vacuum (1330 Pa). The crude reaction product is chromatographed
on 800 g of silica (eluant: dichloroethane/methanol 95/5) and 13.31
g of the desired compound (yield: 100%Z) are recovered in the form of
the free base. The oxalic acid salt is formed in 250 ml of absolute
ethanol and recovered by filtration.

In this manner, 2-n-butyl 3-/4-(3-di-n-butylamino-
propionamido)benzoyl/ S5-nitro benzofuran oxalate is obtained.
M.p.: 147°C (ethanol)

The following compound was prepared in the same manner as
that just described:
2-n-butyl 3-/4-(4-di-n-butylamino-butyramido)benzoyl/ 5-nitro benzofuran
oxalate.
M.p.: 105°C
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c) 2-phenyl 3-[3-( 3-di-n-butylam no-propoxy)benzoyl] 7-car

I ndol i zi ne 0.387 g (1 mmol e) of 2-phenyl 3-(3-hyd SEé@MgNI)SHEET
7- car bet hoxy indolizine and 0.206 g (1 mmol e) of 3-di-n-butyl am no 1-chlorag
propane are dissolved in 3 nl of anhydrous di methyl sul foxi dé ¢oQt6imifdee7. 3
g of potassium carbonate and a catal ytic anmount of sodi um i ¢dide.
reaction mxture is nmaintained at roomtenperature under nifr
days, then is poured into water and extra&oted with ethyl ac¢tate. The
extracts are dried over magnesium sul fate and evaporated. The residue is
then purified on a colum of S|I|ca(eluant thyl acetate) In
this manner, 0.%02-nybatylD 3nfefJtdiznftpityin 26 : :
7-car bet hoxy i r;,@g“gjlrgle disxPltai ned. Y| el d: 91% The oxal ate of th| S
conpound is fodnd TO DE_anor phous EXAMPLE 35
Preparation of 3-{2-[5-1-3%c8 (H %W%ﬁh o 2pP Y5y Prifridytip-butylamino-

5- bi smet hyl sul fpeaﬁtmn@lm&)aemm shenzef wx@af@)an&x( Rhé rkRIfS uxhef craaénbdeé
2-n-butyl benzof ur

met hanesul fonylarEIﬂa]ﬁFP]d@d in 100 m1 8% a&)sgl te et%ancﬁS g (%58 JI roun%—bottomed
flask. 0.958 g of 57 palladium on active charcoal are added and the

reaction mixture is placed under an atmosphere of hydrogen. It is

stirred vigorously for 5 h and filtered through a glass frit. The

ethanolic solution thus recovered is treated with 3.24 g (0.036 mole)

of oxalic acid so as to form the dioxalate which precipitates. It is

filtered off and the salt is recrystallized from 100 ml of hot ethanol.
In this manner, 8.43 g of 2-n-butyl 3-/4-(3-di-n-butylamino-

propionamido)benzoyl/ 5-amino benzofuran dioxalate are obtained.

Yield: 707

M.p.: 145°C

EXAMPLE 8
Preparation of N—{Z—n—butyl 3-/4-(3-di-n-butylamino propoxy)benzoyl/
benzofuran-S-ll}l,3—propane sultam acid oxalate

a) S5-amino 2-n-butyl benzofuran
8.8 g (0.04 molejof 2-n~butyl 5-nitro benzofuran are stirred

in 100 ml of ethanol in the presence of 0.6 g platinum oxide in a
hydrogenation apparatus under a pressure of 3.4 atm. (50 p.s.i.) of
hydrogen. When the pressure attains 2.7 atm. (40 p.s.i.), the reaction,
which lasts about 20 min.,is complete. The catalyst is filtered off
and the filtrate is evaporated to dryness in a vacuum to give 7.3 g
(yield: 96.56%Z) of a crude oily product.

In this manner, 5-amino 2-n-butyl benzofuran is obtained

b} N-(2-n-butyl benzofuran-5-yl) 3-ammonium propane-l sulfonate
2.85 g (0.015 mole) of 5-amino 2-n-butyl benzofuran and 1.85
g (0.015 mole) of 1,3-propane sultone are refluxed in 500 ml of

acetonitrile for lh. The expected product precipitates during the
reaction.
The mixture is allowed to cool, the product is filtered off,
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in 175 m of carbon tetrachloride is added dropw se during
solution of 14.6 g (0.077 nole) of 5-am no 2-n-butyl benzoft
of carbon tetrachloride containing 77.9g(0.77 nole) of triet

tenperature rises to 30C. The reaction m xture is then refl gxé

Is allowed to cool, poured into a m xture

77 of ice and water, the organic phase is separated and the agueous phas

is extracted 3 tinmes with 150 m of nethgtene chloride. The

CACEMENT SHEET
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| am ne. The

conbi ned

organi ¢ phases are washed 3 tinmes with 250 m of water, dried,

evaporated to dr vacuum I'n this manner,

i sopropanol ar ghiiat f4 R@Erystallized from 450 ml of ethanol.

filtered and

ess in 20.1 g of
5- ( bi snet hyl suT’?%ﬁSn‘f’(}B) ethyh_efhey | andedBieduima ¥aquER YoeeiyesLa? I§ Qﬁtﬂraﬁu‘fftr om

In this manner, 1.6 g of N-(2-n-butyl benzofuran-5-yl) 3-

ammonium propane-l-sulfonate are obtained.
Yield: 347
M.p.: 250 - 253°C

c) N-(2-n-butyl benzofuran-5-yl) 1,3-propane sultam

A mixture of 0.78 g (0.0025 mole) of N-(2-n-butyl benzofuran-
5-yl)3-ammonium propane-l-sulfonate is triturated in a mortar with
1.05 g (0.005 mole) of phosphorous pentachloride. The mixture is then
diluted with cold water, triturated, the product is filtered off, washed

with water and dried in a vacuum. In this manner, 0.4 g of N-({2-n-butyl

benzofuran—-5-y1)1,3-propane sultam is obtained after recrystallization

from cyclohexane.
Yield: 54.5%
M.p.: 84.5 - 86°C

d) N-/2-n-butyl 3-(4-methoxybenzoyl)benzofuran-5-yl7/ 1,3-propane sultam

16.25 g (0.0625 mole) of tin tetrachloride are added during
45 min. to a solution of 7.35 g (0.025 mole) of N-(2-n-butyl benzofuran-
5-yl) 1,3-propane sultam and 5.55 g (0.0325 mole) of anisoyl chloride
in 38 ml of dichloroethane. Stirring is continued for 3 h and the

reaction mixture is poured onto a mixture of ice and water. Stirring

is continued for a further 30 min., the organic phase is washed 3 times

with 50 ml of water, once with 100 ml of a saturated solution of sodium

hydrogen carbonate, then again with 100 ml of water. After evaporation,

9 g of product are obtained which are purified by elution chromatography

on silica with chloroform as eluant. In this manner, 6 g of N-/2-n-

butyl 3-(4-methoxybenzoyl)benzofuran-5-y1/ 1,3-propane sultam are

obtained after recrystallization from ethanol.
Yield: 56.1%
M.p. : 104 - 107°C
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Yield: 75.5% Mp. : 126[err]C Purity (HPLC): 99.5% b)

3-[ 5-bi snet hyl sul fonam do 2- (5- net hoxy thenoyl )] 72-n-butyl
A solution of 7.3 g (0.028 nole) of tin tetrachloride in 10
chloroformis added during 10 mn. and at a tenperature of
solution of 6.9 g (0.02 noles) of 5-bisnethylsul fonam do 2-
benzofuran in 40 mM of chloroform A solution of 1.77 g (O.
5- met hoxy thenoyl chloride in 15 m of cRRoroformis then a

RBEkﬁGEMENT SHEET

24
h-b

D1

™ot

Hded durlng 3.5

h. The reaction mxture is stirred for 48 h and then poured
2N hydrochloric) [ he]p a re separ d and _t he
extracted tw c&

o 60 m—of

hase if

washed with 40 m of vva’r.las,g 40.006 nm‘leZMfsde'ﬁ*m&WloSe(denetBExyﬁbeMOMter
then dried ovepeRRdl R SUTL o pThke L oLl k8T Sibi R PYARCRALPa LA dEVness

in a vacuum Theé T eéesi omat o

chl or of orm as éiqklntomethane 1n thEI prqsnn@ efinhé6, 8 402823 mole) of aluminium
3-[5-bi smet hyl sy frogam ?n&xﬁtﬁ'emf% faqmédhesl%ilana &&u&ydntb%mw@n are

obtained after recrystallization from ethanol. Yiel

164- 166[ err ] C #riceyandHpater. By goganic phase is extracted 3 tlmes wJ%h 20 ml
of 5Z sodium hydroxide, then this solution is extracted twice with

25 ml of dichloromethane., The solution is acidified with concentrated

hydrochloric acid and the acidic solution is stirred until

crystallization occurred. Crystals are filtered off, washed with water

and dried in a vacuum. In this manner, 1.8 g of N~/2-n-butyl

3-(4-hydroxy benzoyl)benzofuran-5-yl/ 1,3-propane sultam are obtained.

Yield: 86,97
M.p. : 79-84°C

£) N-{Z-n-butyl 3-/4~(3-di-n-butylamino~propoxy }benzoyl/benzofuran-

5-11} 1,3-propane sultam acid oxalate

This compound is obtained according to the method described in Example

le.
M.p. : 75°C (isopropanol)

EXAMPLE 9

2-n~butyl 3{@g{§:di—n—butylamino-propgxy)-phenzllhxﬂroxymethyi&

S-methylsulfonamido benzofuran acid fumarate (SR 34173 A)
53.1 g (0.0954 mole) of 2-n-butyl 3-/4-(3-di-n-butylamino-
propoxy)benzoyl/ S5-methylsulfonamido benzofuran, 2.5 1 of tetrahydro-

furan and 285 ml of methanol are introduced into a 5 1 round-bottomed
flask cooled to 0°C. 5.7 g (0.152 mole) of sodium borohydride are then
added in portions. After the addition is complete stirring is continued

for a further 2 hours. The disappearance of the starting carbonyl

compound is checked by thin layer chromatography (TLC) and 930 ml of

water and 930 ml of dichloromethane are added to the reaction mixture.

The organic phase is separated and the aqueous phase is extracted twice

with 400 ml of dichloromethane. The organic phases are pooled, washed

with water and dried over sodium sulfate. The solution is filtered
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c) 3-[5-bismethyl sul fonam do 2-(5-hydroxy thenoyl)]2-n-but
A solution of 17 m (0.017 nole) of boron tribromde (1M
met hyl ene chloride) is added during 10 mn. to a solution

BERLRGEMENT SHEET

275§ (0.005

nol e) of 3-[5-bisnethyl sul fonam do 2-(5-nmet hoxy thenoyl)] [2{n t

benzofuran in 20 mM of chloroformat a tenperature 0°GItMAR 137
from15 to 20[err]C The reaction m xture is’

then poured into a mxture of ice and33vater to which 50 m of 2N

78
h,

hydrochl oric acid is subsequently added. The solid formed 1S filTtered oft
and the aqueous

and evaporated to dryness in a vacuum. Isopropyl ether is added to
the residue obtained and heated. The insoluble material is discarded
by hot filtration of the mixture and the expected product is allowed
to crystallize in the form of the free base. It is taken up in ether
and the fumarate is formed by the addition of fumaric acid in ether.

In this manner, 2-n-butyl 3-{2&-(3—di—n-buty1amino—propoxy)
phenyL]hydroxymethyi} 5-methylsulfonamido benzofuran acid fumarate is
obtained.
vield : 52.5%
M.p. : 94°C.

EXAMPLE 10

2-n-butyl 3—[1—(3-di-n-butylamino-propoxy)benzyl] S5-methylsul fonamido

benzofuran (SR 34162)

100 ml of trifluoroacetic acid are introduced under a stream
of nitrogen into a 500 ml round-bottomed flask cooled to 0°C. 0.6 g
(0.016 mole) of sodium borohydride are ther added in portions.
Stirring is maintained for 0.5 h at 0°C and a solution of 5.58 g (0.01
mole) of 2-n—buty1'3-{21-(3—di—nébutylamino-propoxy)phenyL7hydroxy—
methyi}S—methylsulfonamido benzofuran in 500 ml of dichloromethane
are added dropwise. When the addition is complete, stirring is continued
for a further 40 min. at 0°C, then the excess sodium borohydride is
destroyed by means of 5 ml of water. The mixture is evaporated to
dryness in a vacuum and 250 ml of water and 250 ml of dichloromethane
is added to the residue. The organic phase is separated. It is washed
with a 2.5% solution of NaOH, then with water and dried over sodium
sulfate, It is filtered and evaporated to dryness in a vacuum. The
residue is purified by elution chromatography on silica with a dichloro-
methane/methanol 85/15 mixture. The crystalline product obtained is
then stirred with hexane and filtered off.

In this manner, 2-n-butyl 3-/4-(3-di-n-butylamino-propoxy)
benzyl] 5-methylsulfonamido benzofuran is obtained in a yield of 66.7%.
Purity (HPLC) : 97.1%
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phase is extracted twice with 40 m of nethylene chloride.

The conbi ned
filtered and

extracts are washed with water, dried over sodium sulfate,
evaporated to dryness. In this manner, 2 g of
3- [ 5- bi snet hyl sul f onam do 2- (5- hydroxy thenoyl)] 2-n-butyl

obtained as a solid. Yield: 84.8%Mp. : 202-204[err]C Purj
d) 3-{2-[5-(3-di-n-butyl am no-propoxy)thenoyl ]} 5-b|snethﬂ

2-n-butyl benzofuran Thi s conpdénd was obt ai ned
met hod described in Exanple |e. The foll ow ng conpounds

prepared using the nmethods previously_described in the exa

have been

3- [ 4- (3-di - n- but yl ani no- pr opoxy) benz oF4MEAE Hopr opy | bgnzofuran'(Ex. 36)
Ol Purity (HPRERpar@¥ididt H-aimm033/4-43{daibutyDarinbagropexPibepsyi] banaey! ]

2- phenyl benzofdr an, DEm.0X ;3L & St EX¢sr34da07 a)
a) 2-acetyl 5-nitro benzothiophene
A solution of 18.4 g (0.1 mole) of 2-chloro
benzaldehyde in 80 ml of ethanol is heated to 50°C. A
g of sodium sulfide (Na,S, 9 H,0) and 1.6 g of sulfur

S-nitro
mixture of 12
are added with

vigorous stirring. Heating is maintained at 50°C for 0.5 h and a yellow

precipitate is formed. The mixture is cooled to 20°C and a solution

of 6 g of sodium hydroxide and 6 g of sodium sulfide in 40 ml of water

is added. Stirring at this temperature is maintained for a further

0.5 h to produce a red solution of 5-nitro 2-thio benzaldehyde. The

mixture is cooled to 10°C by means of an icebath and 9.2 g (0.1 mole)

of chloroacetone are added. Stirring is maintained at

room temperature

for a further 2 h, then the mixture is poured into 200 ml of water.

It is neutralized with acetic acid and the brown precipitate thus formed

is filtered off. It is dried in a vacuum at a temperature of 50°C to

give 21 g of 2-acetyl 5-nitro benzothiophene which are purified by

chromatography on a column of silica (eluant : dichloroethane/heptane

9/1).
M.p. : 103°C
Yield: 85%

b) 2-ethyl S5-nitro benzothiophene

A solution of 22.6 g (0.195 mole) of triethylamine in 50

.ml of dichloromethane is cooled to 0°C by means of an

ice-sodium

chloride bath, Boron trifluoride is then added to saturate the solution
(about 25 g). A solution of 14.4 g (0.065 mole) of 2-acetyl S5-nitro

benzothiophene in 50 ml of dichloromethane is added while the

temperature is maintained at 0°C. Stirring is continued at 0°C for

0.5 h while a very gentle stream of boron trifluoride

is introduced.

The complex formed is decomposed with a saturated solution of sodium

chloride, the organic fraction is washed three times with a solution

of sodium chloride and dried over anhydrous sodium sulfate. It is

filtered and the solvent is evaporated at a rotary evaporator. In this




. 2 104C (methanol) Purity (HPLC): 98.2% 5-am no 2-n- by

3-[4-(3-n-butyl am no- propoxy) benzoyl] benzofuran (Ex. 38) BEPLE@HWENT SHEET
. 97.83% 5-am no 3-[4-(3-di-n-butyl-am no- propoxy) 3,

benzof uran hydrochloride (SR 33750 A) (Ex. 39)

160-161[err] C (ethyl acetate)

5-amino 3-[4-(3-tert. butyl am no-propoxy) benzoyl ] 2- n- but yl | bérzetu+rar

di oxal ate (SR 33667 A) (Ex. 40) 35

2-n-bufy|
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et hyl' benzo

- 0°6 MAR 1397
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manner, 16.6 g of 2-ethyl 5-nitro benzothiophene are obtained in the
form of a yellow solid which is purified by chromatography on a column
of silica (eluant: heptane/ethyl acetate 9/1).

M.p. : 55°C

Yield: 61.97

c) 3-(4-methoxy benzoyl)2-ethyl S5-nitro benzothiophene

9 g (0.0434 mole) of 2-ethyl 5-nitro benzothiophene are
dissolved in 300 ml of dichloroethane. The solution is cooled to 0°C
by means of an ice/sodium chloride bath. 28.9 g (0.217 mole) of
aluminium chloride are then added in portions, followed by the dropwise
addition of 7.5 g (0.0434 mole) of anisoyl chloride in 100 ml of

dichloroethane. The mixture is stirred at room temperature for 3 h,

poured onto ice and the organic fraction is washed twice with water.
It is dried over anhydfous sodium sulfate, filtered and the solvent
is evaporated at a rotary evaporator.
In this manner, 17 g of 3-(4-methoxy benzoyl) 2-ethyl 5-nitro
benzothiophene are obtained which are purified by chromatography on
a column of silica (eluant : heptane/ethyl acetate 7/3).
M.p. : 103°C
Yield: 60.1%7

d) 3-(4-hydroxy benzoyl) 2-ethyl 5-nitro benzothiophene

A mixture of 7.7 g (0.0225 mole) of 3-(4-methoxy benzoyl)
2-ethyl 5-nitro benzothiophene and 35 g of pyridine hydrochloride are
heated at 185°C for 2.5 h. The mixture is cooled and taken up in 100

ml of water. The product is filtered off and washed on the filter with
water and dried in a vacuum at a temperature of 50°C. After purification
by chromatography on a column of silica (eluant: heptane/ethyl acetate
6/4), 5.6 g of 3-(4-hydroxy benzoyl) 2-ethyl 5-nitro benzothiophene

are obtained.

M.p. : 210°C

Yield: 767
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Mp. : 146C (nethanol) 5-amno 3-{4-[3-(N-nethyl N3

, 4- di met hoxy- B- phenet hyl ) am no- pr opox benzoyl } 2-n-butyl

gi oxgl atle (lsllc? 33665 A) (Ex. 41)Io Mpp.y! 163C (?/re% hanol ) Y WMENT SHEET
-n- but yl sul fonam do 3-[4-(3-di-n-butyl am no- propoxy) benzoyl|] Z- ng

benzof uran (SR 34193) (Ex.(42) M p. Ve 0P V) YA o B Mk 107
3-[4-(3-di -n-butyl am no- propoxy) benzoyl ] 2-n-butyl 5-tolyl suljf adnam.do
benzofuran acid funmarate (SR 34088 A) (B6 43) Mp. : 110C|(isopropanol)
2-n-butyl 3-[4-(3-n-butyl am no- propoxy) benzoyl ] 5- net hyl sul f grmreant-de
benzofuran (SR 34174) (Ex 44) Mp. : 86C 2-n-butyl

3-[4-(3-di-n-yt 314 9 benroi i AretliaArHAT®enzof ur an

oxal at e (SR 33589 e Rate 750 (acetone/ hexane) 2-n-butyl
3-[ 4- (3-di - n- BEF§FarH 6 berrzoyl ] 5-trifl uoronethyl ul f onan d
benzof ur an hydr ochl or |ms(3mpemgasmpb§@aed4%acom¥18 to ghe 'teﬁgf"? &eéiﬁﬁb&? her

IALE)B6OC2j 2-n- buty Ip} ]}[%33 ( N- et hyl
4- di nmet hoxy énet hyl)am no- propox benzoyl } 5-nethyl sul fonam d
benzof uran hyd- cpchi @bﬁ@e%gh(é%é% /Rtherk . 4% M p. y }1200 y m do

(d:jc“' OLOFELha“e/ et herdne2arBWiig cndodind 3a@i prepbréd/liand mamiiaopoannES;
ety enZ(¥Z )3-(N—methy1 N-3 4-d1methoxy—ﬂ—phenethy1)amlno—propoxzjbenzoyl
| 2-ethyl 5-nitro benzothiophene hydrochloride.
M.p. : 168°C (ethyl acetate/isopropanol 8/1)

f) 5-amino 3—[&—(3—di—n—butylaminoepropoxy)benzoyl] 2—ethyl

benzothiophene dioxalate

This compound was obtained according to the method described

in the Examples 1f and 2.
M.p. : 136°C (ethyl acetate/ethanol 8/2)

EXAMPLE 12
Preparation of S5-amino 3-[&-(3-di—n-butylamino—propoxy)benzoyl] 2-n—
butyl benzothiophene dihydrochloride (SR 34479 A)

a) 2-butyroyl S-nitro benzothiophene

This compound was obtained in a manner similar to that

described in Example lla.
Yield: 52.2°C
M.p. : 158°C

b) 2-n-butyl S-nitro benzothiophene

This compound was obtained according to a method similar
to that described in Example 11b.
Viscous oil.
Yield : 72.3%

¢) 3-(4-hydroxy benzoyl) 2-n-butyl S-nitro benzothiophene
7.8 g (0.033 mole) of 2-n-butyl 5-nitro benzothiophene are

dissolved in 250 ml of dichloroethane. The solution is cooled to 0°C
by means of an ice/sodium chloride bath, then 22 g (0.165 mole) of
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5- met hyl sul f onam do benzof uran hem oxal ate (SR 33751 A) (
2- phenyl 3-[4-(3-di-n-butyl am no-propoxy)benzoyl] 5-nethyls
benzof uran (SR 34150) (Ex. 49) M p. : 40C 2-isopropyl I
3-[4-([err]-di-n-butyl am no-propoxy) benzoyl ] 5- net hyl sul f onajm do, | %(kf ,féb?n
p-tol uenesul fonate (SR 34153 A) (Ex. 50) Mp. : 128C (isoprpp n@f

80 2-isopropyl 3-[4-(3-di-n-butylam no-propoxy)benzoyl ] N-bis

(et hyl sul fonyl ) anmi no benzofuran p-tol ®nesul fonate (Ex. 51) Mp. : 142C
(1 sopropanol)

48) I\/JIn . 21C

7
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aluminium chloride are added in portions. This is followed by the
dropwise addition of 6 g (0.35 mole) of anisoyl chloride in 50 ml of
dichloroethane. The mixture is stirred at room temperature for about
12 h, then poured onto ice. The organic fraction is washed twice with
water, dried over anhydrous sodium sulfate, filtered and the solvent
is evaporated at a rotary evaporator. The residual oil is then purified
by chromatography on a column of silica (eluant : dichloroethane/ ethyl
acetate 98/2),

In this manner, 7.5 g of 3-(4-hydroxy benzoyl) 2-n-butyl
S-nitro benzothiophene are obtained.
Yield: 64.1%Z
M.p. : 147°C

d) 3-/4-(3-di-n-butylamino-propoxy)benzoyl/ 2-n-butyl S-pitro

benzothiophene acid oxalate

This compound was obtained according to the method of Example
Te.
M.p. : ca. 88°C (diethyl ether)

e) S-amino 3-/4-(3-di-n-butylamino-propoxy)benzoyl/ 2-n-butyl

benzothiophene dihydrochloride

This compound was obtained according to the method described
in the Examples 1f and 2.
M.p. : 116°C (diethyl ether)

EXAMPLE 13
Preparation of S-amino 2-/4~(3-di-n-butylamino-propoxy)benzoyl/ 3-n-
butyl benzothiophene oxalate (SR 34224 A)
a) 3-n~butyl 5-nitro benzothiophene 2-carboxylic acid chloride
15.2 g (0.054 mole) of 3-n-butyl 5-nitro benzothiophene 2-
carboxylic acid (RFA patent 2,854,014) are suspended in 50 ml of thionyl

chloride and 1 ml of N,N-dimethylformamide. The suspension is stirred
and heated until the dissolution of the acid is complete, then the excess
thionyl chloride is distilled at a rotary evaporator. The solid residue

is taken up in heptane, filtered off, the product is washed on the
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5-am no 3-[4-(3-di-n-butyl am no-propoxy) benzoyl ] 2- net hyl
di oxal ate (SR 34287 A) (Ex. 52) Mp. : 136C (nethanol) Pufi &y
5-am no 3-[4-(3-di-n-butyl am no- propoxy) benzoyl] 2-isopro ZI

VAT SHEETy,
benzof ur an
0 b MAR 1997

n (Ex. 54) Q|
xy) benzoyl |

(Ex. 53) G| Purity (HPLC): 97.84% 5-am no
3-[4-(3-di-n-butyl am no- propoxy) benzoyl] 2-phenyl benzofu
Purity (HPLC): 98.2% 5-am no 3-[4-(3-di-n-butylam no-pro
2-n-propyl benzofuran (Ex. 55) 5-am no
3-[4-(3-di-n-butyl am no- propoxy) benzoyl] 2-ethyl benzofuran di oxal ate (SR
34521 A) (Ex. 5 MRp.,: 172C t.hanpl,) Purit PLC) : 99, 25% 5-.a8kno
2-n-butyl 3-] Aélﬁ%@ﬂi"gfﬁﬁﬁeaﬁ?’}?ogg 856‘?{@)‘%&12’89‘}%%{: o%%ﬂpa?ﬁaafrﬁyagé@h oride
(SR 34520 A) (Ex. 57) 14 phis mhder5Cl1§.&t pasfoByn-Bukjl p-(iRloenzoghivEhdrean no

?ék“ééib‘éi N %&%?9& REQPUAYINRNZAY LgedREyy! benzofuran dihydrochloride

M.p. : 96°C

b) 2-(4-hydroxy benzoyl) 3-n-butyl 5-nitro benzothiophene

7.3 g (0.0245 mole) of 3-n-butyl S5-nitro benzothiophene 2-
carboxylic acid chloride are dissolved .in 240 ml of dichloroethane,
the solution is cooled to 0°C and 26.3 g (0.122 mole) of aluminium

chloride are added. After the mixture has been stirred for 0.5 h at
0°C, 7.94 g (0.0735 mole) of anisole are added. The mixture is allowed
to attain room temperature, then is heated at 60°C for 6 hours. It
is poured into ice-cold water, the organic fraction is separated and
the aqueous fraction is washed with dichloroethane. The organic
fractions are pooled and washed with water, dried over sodium sulfate,
filtered and the solvent is evaporated at a rotary evaporator. The
residue is then purified by chromatography on a column of silica
(eluant: dichloroethane/ethyl acetate 98/2).

In this manner, 2.7 g of 2-(4-hydroxy benzoyl)3-n-butyl 5-
nitro benzothiophene are obtained.
Yield: 317
M.p. : 182°C (acetic acid/water 9/1).

c) 2—[;—(3—di—n—but11amino-propoxy)benzogl]S—n-butyl 5-nitro
benzothiophene

3.4 g (0.0095 mole) of 2-(4-hydroxy benzoyl)3-n-butyl
S5-nitrobenzothiophene are dissolved in 100 ml of N,N-dimethylformamide.

The solution is stirred, then 7 g of ground anhydrous potassium
carbonate and 1.95 g (0.0095 mole) of di-n-butylaminopropyl chloride
are added. The mixture is heated at 100°C for 0.5 hour, cooled and

the reaction product is poured into water. The mixture is extracted
with ethyl acetate, the organic fraction is washed with water, dried
over sodium sulfate, filtered and the ethyl acetate is evaporated at

a rotary evaporator to give a thick oily residue, This is then purified

by chromatography on a column of silica (eluant: dichloroethane/ethanol



Mp. @ 160C Purity (HPLC): 97.5% 5-am no _ _
2-[4-(3-di-n-butyl am no- propoxy) benzoyl ] 3- met hyl benzof uran di hydrochl ori dg

(SR 34433 A) (Ex. 59) Mp. : 178C (isopropanol) Purity (}W
5-am no 2-n-butyl 3-[4-(5-di-n-butyl am no-pentoxy)benzoyl GEMENARSHEET

di oxal ate (SR 34486 A) (Ex. 60)
81 M p. 95C (i sopropanol) Purity (legg) © 98.91% 06 MAR 1997
9/1).

In this manner, 2-[1-(3-di—n-butylamino—propoxy)benzoyl]

3-n~-butyl 5-nitro benzothiophene is obtained.

d) S-amino 2-/4-(3-di-n-butylamino-propoxy)benzoyl/3-n-butyl

benzothiophene oxalate

This compound was obtained according to the procedure
described in the Examples 1f and 2.
M.P. : 135°C (isopropanol)

EXAMPLE 14
Preparation of 3-/4-(3-di-n-butylamino-propoxy)benzoyl/ 2-n-butyl 5-
nitro indole (SR 34127).
a) 2-n-butyl 5-nitro indole
A solution of 11 g (0.064 mole) of 2-n-butyl indole in 50

ml of concentrated sulfuric acid is cooled to 0°C with the aid of an

ice/sodium chloride cooling bath. While this temperature is maintained,
a solution of 5.4 g of sodium nitrate in 50 ml of concentrated sulfuric
acid is added dropwise (time of addition: 1.5 h). The mixture is stirred
for a further 0.25 h and poured onto 400 g of crushed ice. The yellow
precipitate is filtered off and washed with cold water on the filter.
In this manner, 13.5 g of 2-n-butyl 5-nitro indole are
obtained.
Yield: 96.7%
M.p. : 105°C (isopropanocl/water 1/1)
Purity (HPLC): 99.1%
The following compound was prepared in a manner similar to
that just described:
5-nitro 2-phenyl indole
Yield: 957%
M.p. : 193°C (isopropanol/water)

b) 3-(4-methoxy benzoyl) 2-n-butyl S5-nitro indole
A mixture of 20 g-(0.091 mole) of 2-n-butyl S5-nitro indole
and 16.2 g (0.091 mole) of 4-methoxy benzoyl chloride is stirred and




-

5-am no 2-n-butyl 3-[4-(3-n-butyl am no-propoxy) benzoyl | benzofuran (Ex—wb.l)
Q| Purity (HPLC): 97.83% 3-[4-(3-di-n-butyl anm no- propoxy) EEPE}@EMENT SHEEIT
5- met hyl sul f onam do 2- phenyl benzofuran (SR 34150) (Ex. 62) ritp——agHC
Purity (HPLC): 98.29% 3-[4-(3-di-n-butyl am no- propoxy) benzoyl ]0 §3‘aﬁi\/ﬁ%ﬁ7

5- et hyl sul f onam do benzof uran hydrochl oride (SR 34144 A) |( EX: Al
163C (ethanol) Purity (HPLC): 99.75%
3-[4-(3-di-n-buty|anino-propoxy)benzoyﬁ]QQ-isopropyI 5-metthyl - sul f onam do

benzof uran p-tol uenesul fonate (()SR 34153 A) (Ex. 64) Mp. *328€
T4 (3 di - bUESeah d5816 186162 b (apd o bidrogen ehloride svolytion), The
benzof uran ( SRreactdsy nigkuresdy takpn up yBdipglaregthamp, Gashed withsater god y|
314 (3-di - Duhy| QT iR BE QAAKIEREIZAVE Irobaly lebhitarilBulrg SoRARIGD).
benzofgran hydr ochl ori de (SR 34099 _A) gEx 66) p. : 50-55[err]C Purity
(HPLC): 99. 4% The residue is then purified by chromdtography on a column of silica

(eluant: heptane/ethyl acetate 1/1).

In this manner, 23 g of 3-(4-methoxy benzoyl) 2-n-butyl 5-

methoxy indole are obtained.

Yield: 727

M.p. : 170°C (heptane/isopropanol 8/2)

Purity (HPLC) : 98.7%

The following compounds were prepared in a manner similar to that just

described:

2-(4-methoxy benzoyl) 3-n-butyl S5-nitro indole

Yield: 62.9%

M.p. : 142°C (heptane/ethyl acetate 7/3).

2-(4-methoxy benzoyl) 3-n-butyl l-methyl S5-nitro indole

Yield: 64.57

M.p. : 102°C (ethanol)

¢) 3-(4-hydroxy benzoyl) 2-n-butyl S-nitro indole
12.3 g (0.035 mole) of 3-(4-methoxy benzoyl) 2-n-butyl 5-
nitro indole and 40.4 g (0.35 mole) of pyridine hydrochloride are mixed

and then heated at 180°C for 1.5 hours, The mixture is taken up in
water, acidified with hydrochloric acid and the brown precipitate is
filtered off. It is washed with water ou the filter and the crude
product is then treated with a dilute solution of sodium hydroxide
and 5 g of active charcoal. It is filtered through a fritted disc and
the filtrate is acidified with hydrochloric acid. The precipitate is
filtered off and washed with water on the filter. It is then dried
in a vacuum at 60°C.

In this manner, 9.4 g of 3-(4-hydroxy benzoyl) 2-n-butyl
S5-nitro indole are obtained,
Yield: 79.6Z
M.p. : 230°C (water/isopropanol 6/4)
Purity (HPLC) : 99.6Z
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2-n-butyl 3-[4-(3-di-n-butyl am no-propoxy)benzoyl] 5-tosyl gainQ. benzof uran

acid fumarate (SR 34088 A) (Ex. 67) Mp. : 110[err]C (isop REPERUEMENWWSHEET

(HPLO): 98. 24% 2-n- but yl

3-[4-(3-n-butyl am no- propoxy) benzoyl ] 5- rret hyl sul f onam do bgn
34174) (Ex. 68) Mp. : 86.4C Purity (HPLC): 99.57%

7o ¥ Vn' 867

82 3-[4-(3-di -n-butyl am no- propoxy) benzoyl] 2-nethyl 7-nget

vl sul f onam d

benzof uran acid oxal ate (SR 34436 A) (Ex6169) Mp. : 135C | nethyl ethyl

ketone) Purity (HPLC): 99. 1%

The following compounds were prepared in a manner similar

to that just described:

2-(4-hydroxy benzoyl) 3-n-butyl5-nitro indole

Yield: 77.7Z

M.p. : 181°C (water/isopropanol 8/2)

2-(4-hydroxy benzoyl)3-n-butyl l-methyl 5-nitro indole
Yield: 84.77Z

M.p. : 172°C (isopropanol/water 6/4)

3-(4-hydroxy benzoyl) 2-ethyl l-methyl 4-nitro indole
M.p. : 1?1°C (water/ acetic acid 7/3)

d) 3-/4—(3-di-n-butylamino—propoxy)benzoyl/ 2-n-butyl S-nitro indole

5 g (0.015 mole) of 3-{4-hydroxy benzoyl) 2-n-butyl 5-nitro

indole are dissolved in 100 ml of N,N-dimethylformamide,

the solution

is stirred and 12 g of ground anhydrous potassium carbonate and 3 g

(0.015 mole) of di-n-butylaminopropyl chloride are added.

is heated at 100°C for 0.5 hour, cooled and the reaction

The mixture

product is

poured into water. It is extracted with ethyl ether and the ethereal

fraction is washed with water. It is dried over sodium sulfate, filtered

and the ether is removed at a rotary evaporator which gives 5.1 g of

an oily residue which is purified by chromatography on a

silica (eluant: dichloroethane + 5% ethanol).

column of

In this manner, 2.9 g of 3-/4-(3-di-n-butylamino-propoxy)

benzoyl/ 2-n-butyl 5-nitro indole are obtained.
Yield: 38.1%
M.p. : 116°C

EXAMPLE 15

Preparation of 5-amino 3:[&-(3-di—n-butylamino-propoxy)benzoyl] 2-n-

butyl indole dioxalate (SR 34158 A).

4 g (0.0078 mole) of 3—[&-(3-di—n—buﬁylamino-propoxy)
benzoyl/2n-butyl 5-nitro indole dissolved in 100 ml of ethanol and

in the presence of 0.150 g of platinum oxide are hydrogenated at room
temperature under a pressure of 7 kg/cm2 (6.867 x 10S Pa). The mixture
is filtered and the ethanol evaporated to give 3.5 g of a viscous



-~

3-f4-(3-di-n-butyl am no- propoxy) benzoyl ] 5- bi snet hyl sul f onag-ge—2=t==hotyi _
benzofuran (SR 34477) (Ex. 70) Mp. : 56C (hexane%l Purity RE@MCEMEN?‘%HEET
3-[4-(3-di-n-butyl am no- propoxy) benzoyl ] 5- bi snet hyl sul f onapi 6 2-n- pr opyl
benzofuran (SR 34555 A) (Ex. 71) Mp.: 57C (pentane) Purit pL@)MAQW/o
3-[4-(3-di et hyl am no- propoxy) benzoyl ] 2 n- butyl 5-bi snet hylisyl ffonam do
benzofuran (SR 34505) (Ex. 72) Mp. : rr] C Purity (HPLQ) =968-99
3-[4-(2-di-n-butyl am no- et hoxy) benzoyl ] 5- gl snet hyl sul f onanmijdo 2-n- but yl

benzofuran p-tol uenesul fonate (Ex. 73) Mp. : 142C (ethyl at&trare) Purity

(HPLC) : 98. 42%41 (crude yield: 94. 5%, purlty (HPLC) : 95%). The basxc product thus
3-[4-(5-di-n- but am no entoxllwff{]%oy 5- bi smet.h Isulfo 2-Nn- butyl

benzof uran ( SROB en7RY engkAsr app PﬂbLaCf° /s"h‘:a

3-[4-(3-di-n- b(‘&Waﬂfﬂ ﬂ@p@érﬁmémé)rbbmmyldnﬁ bmﬁraretdﬂyh_md tbealtbgid ale niet hy |

benzof uran (SRdJ‘?’ét%O%)etg'x 75) Mp. : 108[err]C Purity (HPLC): 96. 7%
In this manner, S-amino 3-/4-(3-di-n-butylamino-propoxy)

benzoyl/ 2-n-butyl indole dioxalate is obtained.

EXAMPLE 16
Preparation of 3-/4-(3-di-n-butylamino~propoxy)benzoyl/ 2-n-butyl 5-
methylsulfonamido indole hydrochloride (SR 34138 A)
A solution of 5 g (0.04 mole) of methanesulfonyl chloride

in 20 ml of dichloroethane is added dropwise at room temperature and
with stirring to a solution of 1.7 g (0.0035 mole) of S-amino 3-/4-

- (3-di-n-butylamino-propoxy)benzoyl/ 2-n-butyl indole and 0.6 g of
triethylamine in 20 ml of dichloroethane. The mixture is stirred for
15 hours and the product of the reaction is washed twice with water.
It is dried over sodium sulfate, filtered and the dichloroethane is
evaporated to give 2.1 g of an oily residue which is purified by
chromatography on a column of silica (eluant: heptane/ethyl acetate
1/1). 1 g of 3-/4-(3-di-n-butylamino-propoxy) benzoyl/ 2-n-butyl 5-
methylsulfonamido indole is thus recovered (yield: 52.6%; amorphous
product) which is taken up in anhydrous ethyl ether. The hydrochloride
is then formed by the addition of hydrogen chloride in ether,

In this manner, 0.9 g of 3-/4-(3-di-n-butylamino-propoxy)
benzoyl/ 2-n-butyl S-methylsulfonamido indole hydrochloride is obtained.
M.p. : 112°C
Purity (HPLC): 99.17

EXAMPLE 17
Preparation of 3-/4-(3-di-n-butylamino-propoxy)benzoyl/ 2-n-butyl 1-
methyl 5-nitro indole hydrochloride (SR 34147 A)
a) 3-(4-methoxy benzoyl) 2-n-butyl l-methxl.s-nitro indole
0.8 g (0.00303 mole) of 1,4,7,10,13,16-hexaoxacyclooctadecane
and 3.9 g (0.0351 mole) of potassium tert,butoxide are added to 300

ml of benzene with stirring. After 0.25 hour, a solution of 10.7 g
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2-[4-(3-di-n-butyl am no- propoxy) benzoyl ] 5-bi snet hyl sul f onam

o-3-net hvl

benzofuran (SR 33602) (Ex. 76) Mp. : 125[err] C (nethanol) Py
99% 3- [ 4- (3-di - n- but yl am no- propoxy) benzoyl ] 5- bi snet hyl sul f or
2-i sopropyl benzofuran p-tol uenesul fonate (SR 34154 A) (Ex.
142[err] C (1 sopropanol)

Purity (HPLC): 98% 3-[4-(5-di-n-butyl am no- pent oxy) benzoyl] 1
5- et hyl sul f onam do benzof uran (SR 3449293 (Ex. 78)

|l V&amr 097

D_ b-bhut vl

REPLACERIERT SHEET]

(0.0303 mole) of 3-(4-methoxy benzoyl) 2-n-butyl 5-nitro

60 ml of benzene is added. The mixture is stirred for 0.2

indole in
5 hour, then

5 g (0.0303 mole) of methyl iodide are added dropwise. The mixture

js stirred for a further 18 hours at room temperature, then it is poured

into water, The benzene fraction is separated, the aqueous fraction

is washed with benzene, the benzene fractions are pooled

and dried

over sodium sulfate. The solution is filtered and the benzene is removed

at a rotary evaporator to give a solid brown residue. This is then

crystallized from an ethyl acetate/heptane 1/1 mixture.
In this manner, 10.3 g of 3-(4-methoxy benzoyl)

l1-methyl 5-nitro indole are obtained.

M.p. : 168°C

Purity (HPLC): 987%

2-n-butyl

The following compound was prepared in the same manner as that just

described:

1-methyl 5-nitro 2-phenyl indole from 5-nitro 2-phenylindole

Yield: 927
M.p. : 185°C (isopropanol/heptane)

b) 3-(4-hydroxy benzoyl) 2-n-butyl l-methyl S5-nitro indole

10.3 g (0.028 mole) of 3-(4-methoxy benzoyl) 2-n-butyl 1-

methyl S5-nitro indole and 32.4 g (0.28 mole) of pyridine

hydrochloride

are mixed and then heated at 180°C for 2 hours. The mixture is taken

up in water, acidified with hydrochloric acid and the brown precipitate

is filtered off. The crude product is washed on the filter with water,

then treated with a dilute solution of sodium hydroxide and 4 g of

active charcoal. It is filtered through a glass frit and

the filtrate

is acidified with hydrochloric acid. The precipitate formed is filtered

off, washed on the filter with water and dried in a vacuum at 60°C.

In this manner, 9.3 g of 3-(4-hydroxy benzoyl)
1-methyl 5-nitro indole are obtained.
Yield: 887%
M.p. : 198°C (isopropanol/water 6/4)
Purity (HPLC): 98.8%

2-n-butyl
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Mp.: 55C Purity (HPLC): 96.21% 3-[4-(3-di-n-butyl am no-pr FET
2-et hyl 5-nethyl sul fonam do benzofuran di oxal ate. (SR 345

Mp. : 111[err]C (ethyl acetate) 3-[4-(3-di-n-butylam no- oxy) benzoyl ]
2-n-propyl 5-nethyl sul fonam do benzofuran acid oxal ate (Exj 80)0 HMﬁ:ﬁﬁZS -
147C 3-[ 4- (3-di et hyl am no- propoxy) benzoyl] 2-n-butyl 5-nethy] sul f onam do
benzofuran (SR 34523 A) (Ex. 81) Mp. :gp5C Purity (HPLC):{96.33%
2-/4-(3-di-n-butyl am no- propoxy) benzoyl ] 3-nethyl 5-nethyl gulfaonam do
benzof uran hydrochloride (SR 34474 A) (Ex. 82) Mp. : 90C Purity (HPLC):
99. 6% 3- [ 4- ( 3c Hiz=fs-aotyi -arbigriph oKy feR ARk dy1Z- 2 SOPLORY I -methyl S-nitro
5- et hyl sul f opam. d %en fur@n p-tol uenesul fonate (Ex. 83) Mp. : 128[err]C
(isopropanol)1 2£99% 5- ami no 3-{4-[3- (N et hyl

N- 3, 4- di met hoxy- [ er r ] Thiwe getfophd aveisnprepaogb sydordéng apl $he? peddedhre -

benzot hi ophen Ik e ) o O Yy el da B, 2% .

138C (di et hyl 8%%52?% 3 [%‘%gﬂ’d#‘ %ﬁ?’f#gmﬁﬁégﬁ&é‘ﬁo% bt%zg?/ﬁ%z?elt%%é)

5- et hyt sul f ofelfi-Hydroxy benzoyl) 2-n-butyl l-methyl 5-nitro indole, 150 ml of
N,N-dimethylformamide, 15 g of ground anhydrous potassium carbonate

and 4.1 g (0.02 mole) of di-n-butylaminopropyl chloride to give 9.1
g of the compound in the form of the free base (yield: 87.5%)

The oily base crystallizes on being left to stand. It is purified by
chromatography on a column of silica (eluant: heptane/ethanol 85/15)
M.p. (base): 84°C (heptane)

M.p. : (hydrochloride): 140°C

EXAMPLE 18
Preparation of 5-amino 3-/4-{3-di-n-butylamino-propoxy)benzoyl/ 2-n-
butyl l-methyl indole dioxalate (SR 34156 A)
This compound was prepared according to the procedure of
Example 15 starting from 6.5 g (0.0124 mole) of 3-/4-(3-di-n-butyl-
amino-propoxy )benzoyl/ 2-n-butyl l-methyl 5-nitro indole, 150 ml of

ethanol, 0.240 g of platinum oxide and hydrogen.
The crude base obtained is im the form of a viscous oil (yield : 63.3%).
It is purified by chromatography on a column of silica (eluant: heptane/
ethanol 95/5) then converted into the dioxalate by treatment with a
solution of oxalic acid in diethyl ether and recrystallized from
ethanol. '

In this manner, 5-amino 3-/4-(3-di-n-butylamino-propoxy)
benzoyl/ 2-n-butyl I-methyl indole dioxalate is obtained.
M.p. : 168°C
Purity (HPLC): 1007

EXAMPLE 19
Preparation of 3-{4-(3-di-n-butylamino-propoxy)benzoyl/2-n-butyl 5-
methylsulfonamido l-methyl indole hydrochloride (SR 34152 A)

This compound was obtained according to the procedure

described in Example 16 starting from 3.4 g (0.007 mole) of 5-amino
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benzot hi ophene hydrochloride (SR 34413 A) (Ex. 85) Mp. : 94¢C; . e
3-{4-[3-(N-net hyl N-3,4-dinethoxy-[err]-phenethyl)am no-prop MEMﬁNﬁ SHEET

2-ethyl 5-nethyl sul fonam do benzot hi ophene hydrochl ori de (SR 34463 A) (EX.
86) Mp. : ca. 110C (diethyl ether/tetrahydrofuran) 0 6 MAR 1997
3-[4-(3-di-n-butyl am no- propoxy) benzoyl ] 2-n-butyl 5-nethyl sul fjonam do

benzot hi ophene hydrochl ori de (SR 34489 A) (Ex 87) M-pr———ea-

82[err]C (diethyl ether) 5-am no

2-{4-[3-(N-net hyl - N- 3, 4-di net hoxy B—phenet hyl ) am no- pr opoxy]
benzoyl } 3-n-b UtBY}"ls an&l-n-fn&%tﬂ o§§rso oxy %Lzaéy‘?_?(f‘ §uty 0 'An"x}et(ilyzf( inggfe,
1.2 g of triethylamine, 40 ml of dichloroethane and 1.2 g (0.0l mole)
of methanesulfonyl chloride in 40 ml of dichloroethane.
The crude base obtained is purified by chromatography on a column of
silica (eluant: heptane/ethanol 85/15). The base is obtained as an
amorphous solid (yield: 50%; M.p. : ca. 80°C).

The hydrochloride is then formed in ethyl ether by the
addition of hydrogen chloride in ether.

In this manner, 1.6 g of 3-/4-(3-di-n~butylamino-propoxy)
benzoyl/ 2-r-butyl S-methylsulfonamido 1-methyl indole hydrochloride
are obtained.

M.p. ¢ ca. 100°C
Purity (HPLC) : 98.147

EXAMPLE 20
Preparation of 3-{4—[3—(N-methyl N-3, 4—dimethoxy-B—phenethyl Jamino~-
propoxy/benzoyl} 2-n-butyl 5-nitro indole (SR 35175 A)
a) 3-/4-(3-chloropropoxy)benzoyl/ 2-n-butyl S-nitro indole
A mixture of 2,18 g (0.01 mole) of 2-n-butyl S5-nitro indole

and 2.33 g (0.01 mole) of 4-(3-chloropropoxy)-benzoyl chloride are
stirred and heated at 150°C for 0.25 h (end of evolution of hydrogen
chloride). The reaction mixture is taken up in dichloroethane, washed
with water and the solvent is removed at a rotary evaporator to give
4,9 g of crude product. It is then purified by chromatography on a
column of silica (eluant: heptane/ethyllacetate 1/1).

In this manner, 2.8 g of 3-/4-(3-chloropropoxy)benzoyl/
2-n-butyl 5-nitro indole are obtained after recrystallization from
a heptane/ethyl acetate 1/1 mixture.

Yield: 67.57
M.p. & 125°C
Purity (HPLC): 98.6%

b) 3:I4—[3-(N-me§hyl N-3,A-dimethoxy-prhenethyl)amino—propoxz]benzoyi}

2-n-butyl S-pitro indole
A mixture of 6.15 g (0.015 mole) of 3-/4-(3-chloropropoxy)




Mp. : ca. 120[err]C (ethyl acetate/ethanol 7/3)

2-[4- (3-di - n- butyl am no- pr opoxy) benzoyl ] 3- n- butyl 5-net hyl s REPQAQEMENT SHEET
benzot hi ophene hydrochl oride (SR 34232 A) (Ex. 89) Mp. : ¢a90ferric

(diethyl ether) 2-{4-[3-(N-nethyl N3, 0 6 MAR 1997
4- di net hoxy- B- phenet hyl ) am no- pr opoxy] benzoyl } 3-n-butyl
5-met hyl sul f onam do benzot hi ophene oxal a§ ¢ (SR 34371 A) (EX{. LaQ)..M.p
136C (ethyl acetate/isopropanol 9/1) 5-amno 3- {4-[3-( N thyI N3

, 4- di met hoxy- [ err]-phenet hyl)am no- propoxy] benzoyl} 2-n-botyt—t=mettry
i ndol e oxal at Q,eﬁ&Riil}ZZEn-A)xt)(lE)S-nﬁkb idple, k38[L(0]02 nel)adPIN)}methyl 3,4~

3-{4-[3- (N hepget h b I
S ey ket o TS bl DR BF AR SRR
92) Mp. : 166jaebodate el Rydf acéﬂaﬂe)135-161-Fhe|5t@oxacyclooctadecane and 75 ml of
3-[4-(3-di ' t I

| nE:IoI <(a me!t hangagéﬁ ona?P ?é%ps?{g%e? %g%é&d ?%Eyb r%§g%-6‘|ncﬂk§| Mi%goﬁr i
85[ err] C (et hylougehdpyo Jater,( 8xerached)wi th zmhﬁoeph@pestq/)tbemyrqalsfmq@wyl
5-nitro indol §¢(Mzndd3R8Le (Ftn %Lr.MIE is dgﬂg ()b@n‘)tsaﬁlﬁ)m sulfate filtered

2-[ 4- (3-di - n-butyl am no- pr opoxy) benzoyl] 3-n-butyl 1-di-n-butyl am no-
propyl 5-nitr@Rfnds etharoks rgpevedsat 3‘48%@1')&)3‘(322"“95) The residle is then

purified by chromatography on a column of silica (eluant: ethanol).
In this manner, 3.1 g of 3-{4-/3-(N-methyl N-3,4-dimethoxy-
B-phenethyl)amino—propoxy?benzoyi} 2-p-butyl 5-nitro indole
Yield: 36.9%
M.p. (oxalate): 211°C

EXAMPLE 21
Preparation of S5—-amino 3—{4—/3~(N-methyl N-3, 4-dimethoxy-B-phenethyl)

amino-propoxy]benzoyi} 2-n-butyl indole dioxalate (SR 34176 A)

This compound was prepared according to the procedure
described in Example 15 starting from 2.1 g (0.0054 mole) of 3—{4—/3—
(N-methyl N—3,4—dimethoxy-8-phenethy1)amino-propoxy/benzoyi} 2-n-butyl
S5-nitro indole, 75 ml of ethanol, 0.106 g of platinum oxide and hydrogen
to give 2.8 g of a basic compound in the form of a gum (yield: 96.5%).
The oxalate is then formed in a solution of tetrahydrofuran/ethyl ether
1/1).

In this manner, 5-amino 3—(}-[3—(N—methyl N-3,4-dimethoxy-
B—phenethyl)amino-propoxx?benzoyl} 2-n-butyl indole dioxalate is
obtained.

M.p. : 138°C (ethanol)
EXAMPLE 22
Preparation of 3-{4-/3-(N-methyl N-3,4-dimethoxy-B-phenethyl)amino-

propoxy]benzoyl} 2-n-butyl 5-methylsulfonamido indole hydrochloride
(SR 34196 A)

This compound was prepared according to the procedure

described in Example 16 starting from 2.1 g (0.00386 mole) of 5-amino
3—{4—[3—(N-methyl N—3,4—dimethoxy—B-phenethy1)amino-propoxx]benzoyl}
2-n-butyl indole, 0.6 g of triethylamine, 30 ml of dichloroethane and



M . 79C (i sopropanol /di et hyl ether) ' _

2- I[04 (3-di - g] but yl ami no- pr opoxy) benzoyl ] 3- n- butyl 1-net hy REPM@EMENFC&‘EET
nmet hanesul fonate (SR 34305 A) (Ex. 96) Mp. : 115[err]C (¢t acetrate)
3-[4-(3-di-n-butyl am no- propoxy) benzoyl ] 2-et hyl 1-nmethyl 4-p ??mw
oxal ate (SR 34532 A) (Ex. 97) Mp. : ca. 84C 3 t
N- 3, 4-di net hoxy-[err]-phenethyl)am no-pr gpoxy]benzoyl} 24n

5-nitro indole oxalate (SR 34230 A) (Ex. 98) Mp ca 80¢ (|sopropanol)
3-[4-( 3-di-n-butyl am no-propoxy) benzoyl ] 2-n-butyl 1-di-n-fotytammno-

0.48 g (0.0042 mole) of methanesulfonyl chloride in 20 ml of dichloro-
ethane.

M.p. : 125°C (isopropanol/ether)

Purity (HPLC): 99.8%

EXAMPLE 23
Preparation of 3—{4—[3—(N—methyl N-3, 4-dimethoxy-B-phenethyl amino-

propoxy]benzoyi} 2-n-butyl l-methyl 5-nitro indole oxalate

(SR 34230 4)
a) 2-n-butyl l-methyl 5-nitro indole
8.3 g (0.074 mole) of potassium tert,butoxide and 1.7 g of

1,4,7,10,13,16-hexaoxacyclooctadecane are stirred in 600 ml of benzene
for 0.25 hour. A solution of 14 g (0.064 mole) of 2-n-butyl S5-nitro
indole in 500 ml of benzene is then added. The mixture is stirred for
0.5 hour at room temperature and a solution of 9.1 g (0.064 mole) of
methyl iodide in 100 ml of benzene is added. The mixture is stirred
for a further 3 hours, washed with water and the benzene solution is
dried over sodium sulfate. It is filtered and the solvent is evaporated
at a rotary evaporator to give an oil which crystallizes on being left
to stand.

In this manner, 13.6 g of 2-n-butyl l-methyl S-nitro indole
are obtained.
Yield: 91.5Z
M.p. : 77°C (isopropanol/water 8/2)
Purity (HPLC): 99.67

b) 3-/4-(3-chloropropoxy)benzoyl/ 2-n-butyl l-methyl S-nitro indole

This compound was prepared according to the procedure
described in Example 20 paragraph a starting from 8.1 g (0.035 mole)
of 2-n-butyl l-methyl 5-nitro indole and 8.2 g (0.035 mole) of 4-(3-
chloropropoxy)benzoyl chloride. The product obtained is purified by
chromatography on a column of silica (eluant: dichloroethane/heptane
9/1}.

In this manner, 3—[&-(3—chloropropoxy)benzoylf 2-n-butyl
1-methyl S5-nitro indole is recovered in a yield of 60.1%.



propyl

| - di
(Ex. 100) Mp.
3-[ 4- (3-di

2- n- but yl

(et hanol ) 5- ap
i ndol e dlhydroc%1or|

5- met hanesul f onam do i ndole (SR 34304 A) (Ex. 99) Mnp.
(hexane) 3-[4-(3-di
- n- but yl am no-

- n- but yl am no- propoxy) benzoyl ] 1- net hyl
sul fonam do i ndole (SR 34451) (Ex.
3-(4-[3-(N-rmet hyl

-~

81C

- n- but yl am no- pr opoxy) benzoyl ] 2- n- but yl
propyl

5-trifluoronethyl sul fonam do ind IRERL@&EH&@HﬁﬁHEET

142C (hept ane/ et hyl acetate)

2- phenyl 5- net Bl &\1 g 1337

101) M p. : 116C (di et hyll
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oxal ate (SR 34333 A) (Ex.
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i ndol e trihydrdc
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1- (4- et hyl

bdezearited in Example 20, paragraph b starting from 7.5 g (0.017 mole)
of 3~[4-(3-chloropropoxy)benzoyl/2-n-butyl l-methyl 5-nitro indole,
3.9 g (0.017 mole) of N-methyl 3,4-dimethoxy-B-phenethylamine
hydrochloride, 10 g of anhydrous potassium carbonate, 1.1 g of
1,4,7,10,13,16-hexaoxacyclooctadecane and 100 ml of acetonitrile.

In this manner, 4.1 g of 3-{&-[3-(N—methy1 N-3,4-dimethoxy-
B-phenethyl) amino—propoxx7benzoyi} 2-n-butyl l-methyl 5-nitro indole
oxalate are obtained in the form of an oil.

Yield: 417
M.p. : ca. 80°C (isopropanol)
EXAMPLE 24
Preparation of 3-/4—(3-di-n-butylamino-propoxy)benzoyl/ 2-n-butyl 1-

di-n-butylaminopropyl S5-nitro indole (SR 34137A)
5 g (0.015 mole) of 3-(4-hydroxybenzoyl)2-n-butyl S5-nitro
indole are dissolved in 100 ml of N,N-dimethylformamide. The solution

is stirred,then 12 g of ground anhydrous potassium carbonate and 3
g (0.015 mole) of di-n-butylaminopropyl chloride are added. The reaction
mixture is heated at 100°C for 0.5 hour, then cooled and poured into
water. It is extracted with ethyl ether and the ethereal fraction is
washed with water. It is dried over sodium sulfate, filtered and the
ether is removed at a rotary evaporator to give 5.1 g of an oily
residue. This is then purified by chromatography on a column of silica
(eluant: dichloroethane + 5% ethanol).

In this manner, 1 g of 3-/4-~(3-di-n~butylamino-propoxy)
benzoyl/ 2-n-butyl 1-di-n-butylaminopropyl S-nitro indole is obtained.
100°C (isopropanol).

M.p. : (dioxalate):
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sul fonyl) indole oxalate (SR 34376 A) (Ex. 107) Mp. : 98C (ethyl ether)

4-am no 3-/4-(3-di-n-butylam no-propoxy) benzoyl ] 2-ethyl 1-f ﬁDﬂCEWﬂ§ﬂ*SHEET

oxal ate (Ex. 108) Mp. : 86C (diethyl ether)

3-[4-(3-di-n-butyl am no- propoxy) benzoyl ] 2- et hyl 1-nethyl 4t nethyl -
sul f onani do indol e (Ex. 109) (SR 34563 A) 05 MAR 1997
86 M p. 150[err] C (ethyl acetate/isggropanol) 2-phenyl

3-[4-(3-di-n-butyl am no- propoxy) benzoyl ] - carbet hoxy i ndoligine aclrd oxalate

(SR 34400 A) (Ex. 110)

EXAMPLE 25
Preparation of 3-/4—-(3-di-n-butylamino-propoxy)-benzoyl/ 2-n-butyl
S5-methylsulfonamido l-methyl indole hydfochlotide (SR 341524)
2.45 g (0.005 mole) of S-amino 3-/4-(3-di-n-butylamino-
propoxy)benzoyl/ 2-n-butyl l-methyl indole and 1.34 g (0.0077 mole)

of methanesulfonic acid anhydride are dissolved in 100 ml of dichloro-

methane. The solution is stirred, then 1 g of triethylamine is added.
The mixture is stirred at room temperature for 24 hours and the solvent
is evaporated at a rotary evaporator. The residue is taken up in ethyl
acetate, washed with a 2N aqueous solution of sodium bicarbonate, then
with water. It is dried over sodium sulfate, filtered and the ethyl
acetate is removed at a rotary evaporator to give a residue which is
purified by chromatography on a column of silica (eluant: dichloro-
ethane + 2.5% ethanol) and dried in a vacuum. The hydrochloride of

the base thus obtained is then formed by the addition of hydrogen
chloride in ether.

In this manner, 3-{4-(3-di-n-butylamino-propoxy)benzoyl/
2-n~butyl S-methyl sulfonamido l-methyl indole hydrochloride is
obtained.

M.p.: ca. 100°C

EXAMPLE 26
Preparation of 3-/4-(3-di-n-butylamino-propoxy)benzoyl/ 1-methyl 5-
nitro 2-phenyl indole (SR 34432)
a) 3-(4-methoxy benzoyl) l-methyl S-nitro indole
10 g (0.039 mole) of silver trifluoromethanesulfonate are
added to a solution of 6.66 g (0.039 mole) of anisoyl chloride in 100

ml of dichloromethane. The mixture is stirred for 1 h at room
temperature and then 9.8 g (0.039 mole) of 1-methyl 2-phenyl indole

are added. The mixture is then stirred at room temperature for a further
48 h, then 40 ml of a 2N solution of potassium hydroxide are added.

The mixture is stirred vigorously for 12 h. It is filtered, the
insoluble material is washed on the filter with a dichloroethane/
isopropanol 1/1 mixture, then the organic fraction is washed twice

with water. It is dried over anhydrous sodium sulfate, filtered and
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p. : 148-151C (ethyl acetate/ nethanol) 2-phenyl ~ :

[ 4- (3-di-n-butyl am no- propoxy) benzoyl ] 7- car boxy i ndol i zi PIL&QEMENITosHEFsT
SR 34401 A) (Ex. 111) Mp.: 222-224[err]C (ethyl acetate/jmgt hanol 2-phenyl
3-[ 4- (3-di - n- but yl ani no- pr opoxy) benzoyl ] 7- benzyl oxycar bangyl} ilh8oMARi1887
oxal ate (SR 34402 A) (Ex. 112) Mp. : 177-178C (ethyl
acet at e/ net hanol / di et hyl ether) 2-phenyl _
3-[(4-(3-di-n-butyl am no- propoxy) benzoyl ]ZP- anmi no i ndol i zi fe_( SR _34408) (Ex.

113) Mp. @ 102-103C (hexane) 2-phenyl _ _ o

3-[4- (13- di - n- budngl sdMivERr RisOPGREY P QRZH Yok dryTelapsrated, OMReisd0id RESIdugi 1

hydrochl oride (SR 34417 A) (Ex. 114) Mp. : 190- %8‘,1& Sft hyl .

acet at e/ met hancﬂt)"e% g%tayyacuum at a’ temperature of and recrystallized from

3- [ 4- (3-di - n- bui gl etiionoetdanesypivpandl 11} T-mixewiehy| - car boxani do indol i zi ne

(SR 34330) (Ex. 115) Muyp. ... 94C (hexane/di 3 or t hane ; n- but.yl .

3-[ 4- (3-di - n- but yl ani nof’brtg’p%%?? énzgﬁ fg% %"r"lﬁ%ﬁ’fyn 9"%°§ik)giﬁ§5‘fet%&dgﬂlfrﬂe

aci d oxal ate (SRd3UB32%e Aptéined.116) M p. : 143-144C (et hyl

acet at e/ di chl orguef hgne) 2-phenyl 3-{4-[3-(N nethyl

N- 3, 4- di met hoxy-[err]-phenet hyl ) an no- propoxy] benzoyl} 7-carbethoxy

i ndol i zi ne oxalMape { 8RY¥4484 A) (Ex. 117) Mp. : 162C (nmethanol) 2-phenyl

3-[3-(3-di-n-butyl am no- propoxy) benzoyl ] 7- car boxy i ndol i zi ne hydrochl ori de
Ex. 11 :

( 8) b) 3-(4-hydroxy benzoyl) l-methyl S5-nitro indole

This compound was obtained according to the method described

in Example l4c,
Yield: 87.36%
M.p. : 260°C (ethanol)

¢) 3-fb-(3-di-n-butylamino-propoxy)benzoyl/ l-methyl S-nitro 2-phenyl

indole
This compound was obtained according to the method described
in Example 14d
Yield: 807
M.p. : 82°C

EXAMPLE 27
Preparation of 3-/4-(3-di-n-butylamino-propoxy)benzoyl/ 2-n-butyl 1-
methylsulfonyl indole oxalate (SR 34353A)
0.227 g of sodium hydride (557 suspension in o0il) is added
to a solution of 2.2 g (0.00475 mole) of 3-/4-(3-di-n-butylamino-
propoxy)benzoyl/ 2-n-butyl indole in 50 ml of N,N-dimethylformamide

and 25 ml of hexamethylphosphoramide. The reaction mixture is stirred
at room temperature until the evolution of hydrogen ceased and then
0.544 g (0.00475 mole) of methanesulfonyl chloride in 10 ml of N,N-
dimethylformamide are added. The reaction mixture is stirred for a
further 15 h at room temperature, then it is poured into water. It
is extracted with ethyl acetate, the organic fraction is washed twice
with water and dried over anhydrous sodium sulfate, It is dried and

the solvent is removed at a rotary evaporator to give 1.5 g of the
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M p. : 210-215C (ethyl acetate/nethanol) 2-phenyl 3-{4-[3-(N nethyl

N- 3, 4- di met hoxy-[ err] - phenet hyl ) am no- propoxy] benzoyl} 7
i ndol i zi ne hydrochl oride (SR 34506 A) (Ex. 119) Mp. : 12
acet at e/ met hanol ) 2-n-butyl
3-[4-(3-di-n-butyl am no- propi onam do) benzoyl ] 5- net hyl - su
benzofuran oxalate (SR 34335 A) (Ex. 120) Mp. : 162C (net
et her) 2-n-butyl 71

3-[ 4-(3-di - n-but yl am no- pr opoxy) benzoyl ] 7- net hyl sul f onamni do

R EBOACHMENT, (SHEET

fongrg daR 1997
hanol / di et hyl

87 benzofuran oxal ate (Ex. 121) Mp. : 81C (isopropanol/drethyl ether)

desired compound in the form of the free base (viscous
yield: 607). The oxalate is then formed in an ethyl acet
mixture.

In this manner, 3-/4-(3-di-n-butylamino-propo
2-n-butyl l-methylsulfonyl indole oxalate is obtained.
M.p. : 90°C (ethyl acetate/ethyl ether).

EXAMPLE 28
Preparation of 2-n-butyl 3-/4-(3-di-n-butylamino-propox

colourless oil;
ate/ethyl ether

xy)benzoyl]

v)benzoyl/ 7-

carbethoxy indolizine acid oxalate (SR 34226A)

a) N-(hexanon-2-yl) 2-methyl 4-—ethoxycarbonyl pyridinium bromide

19.5 g (0.118 mole) of 2-methyl 4-ethoxycarbo
are dissolved in 35 g (0.196 mole) of l-bromo hexan-2-o
to stand at room temperature for about 15 hours. The so
then triturated with anhydrous diethyl ether. It is fil

conveniently washed with the same solvent and dried in

nyl pyridine
ne and left
1id mass is
tered off,

a vacuum.

In this manner, 37.5 g of N-(hexanon-2-yl) 2-methyl

4-ethoxycarbonyl pyridinium bromide are obtained.
" Yield: 92%
Mup' : 139-140°C

The following compound is prepared in the same manner as

that described above:

N-phenylacetyl 2-methyl 4-ethoxycarbonyl pyridinium bromide

M.p. : 146-147°C (decomposition) (ethyl acetate/methanc

b) 2-n-butyl 7-carbethoxy indolizine
33 g (0.101 mole) of N-(hexanon-2-yl) 2-methy

carbonyl pyridinium bromide are dissolved in 300 ml of

1/diethyl ether)

1 4-ethoxy-

absolute ethanol

and the solution of 70 ml of triethylamine in 300 ml of absolute ethanol

heated to reflux is added dropwise. After 2 h, the reaction mixture

is evaporated to dryness and the residue is dissolved in ethyl acetate.

The organic layer is washed with water, dried by means

of magnesium

sulfate and evaporated to dryness. The product obtained is then purified

on a column of 800 g of silica (eluant: hexane/ethyl acetate).

In this manner, 17.4 g of 2-n-butyl 7-carbethoxy indolizine
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c) 2-n-butyl 3-/4-(3-di-n-butylamino-propoxy)benzoyl/ 7-carbethoxy

indolizine acid oxalate

A mixture of 0.35 g (38 mmoles) of 2-n-butyl 7-carbethoxy
indolizine and 14.2 g (38 mmoles) of 4-(3-di-n-butylamino-propoxy)
benzoyl chloride is heated at 95-100°C for 4.5 h. The crude product
obtained is dissolved in ethyl acetate and water and is neutralized

by sodium hydrogen carbonate. The organic layer is separated and dried

-over magnesium sulfate. It is filtered and the solvent evaporated.

The residue is then purified on a column of silica with ethyl acetate
as eluant in order to obtain 7.6 g of the desired compound in the form
of the free base (yield: 97Z%). The oxalic acid salt is then formed
in ethyl acetate and recovered by filtration.

In this manner, 2-n-butyl 3-/4-(3-di-n-butylamino-propoxy)
benzoyl/ 7-carbethoxy indolizine acid oxalate is obtained.
M.p. : 140-142°C (ethyl acetate/methanol)

EXAMPLE 29
Preparation of 2-n-butyl 3-/4-(3-di-n-butylamino—propoxy)benzoyl/ 7-

"carboxy indolizine hydrochloride (SR 342274)

7.60 g (14.02 mmoles) of 2-n-butyl 3-/4-(3-di-n-butylamino-
propoxy )benzoyl/ 7-carbethoxy indolizine are dissolved in 300 ml of
ethanol containing 60 ml of a 1M aqueous solution of sodium hydroxide.-
The mixture is refluxed for 24 h, then most of the ethanol is evaporated
in a vacuum. 300 ml of water are added and the mixture is acidified
by concentrated hydrochloric acid. The precipitate is extracted three
times with 150 ml of dichloromethane, the extracts are pooled, dried
and the solvents are evaporated.
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benzoyl} 7-bi snet hyl sul fonam do indolizine oxalate (SR 345 ] 129)
Anor phous powder 2-n-butyl 3-{4-[3-(N nethyl ( EREIPLAEEQENT gHEET
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88 M p. 216-218[err] C (ethyl acetate/ nethanol) 2-pheny
3-[3-(3-di-n-butyl am no- propoxy) benzoyl | 7- car bet hoxy i.ndol i zi ne

In this manner, 6.13 g of 2-n-butyl 3-/4-(3~-di-n-butylamino-

propoxy)benzoyl/ 7-carboxy indolizine hydrochloride are obtained:
Yield: 79%
M.p. : 190-192°C (ethyl acetate/methanol)

EXAMPLE 30
Preparation of Z-n-butyl 3-/4—~(3-di-n-butylamino—-propoxy)benzoyl/ 7-

benzyloxycarbamoyl indolizine (SR 34254)
7.10 g (13.08 mmoles) of 2-n-butyl 3-/4-(3-di-n~butylamino-

propoxy)benzoyl/ 7-carboxy indolizine are dissolved in 100 ml of

anhydrous acetone containing 5.05 g (50 mmoles) of triethylamine. The
mixture is cooled in an ice-cold waterbath and 1.70 g (15.67 mmoles)
of ethyl chloroformate are added. After 1 h, a solution of 10 g (150
mmoles) of sodium azide in 70 ml of water are added. A yellow
precipitate forms immediately. The mixture is left to stand for 45
min., then is poured into water. It is extracted with ethyl acetate,
the organic layer is then dried over magnesium sulfate and the solvent
is evaporated. The residue is dissolved in 30 ml of benzyl alcohol
and the solution is heated at 105-110°C for 2 h. The solvent is removed
by distillation in a vacuum and the crude carbamate is purified on
a column of silica (eluant: ethyl acetate).

In this manner, 6.08 g of 2-n-butyl 3-/4-(3-di-n-butylamino-
propoxy)benzoyl/ 7-benzyloxycarbamoyl indolizine are obtained.
Yield: 75%
M.p. : 118-119°C (ethyl acetate)

EXAMPLE 31
Preparation of 2-n-butyl 3e[&-(3—di—n-butylamino—propoxy)benzoyl7 7-
amino indolizine (SR 34399)
6.10 g (10 mmoles) of 2-n-butyl 3-/4-(3-di-n-butylamino-
prépoxy)benzoyl7 7-benzyloxycarbamoyl indolizine and 10% palladium

on 0.550 g of active charcoal are stirred in 250 ml of absolute ethanol
under an atmosphere of hydrogen for 60 h. The mixture is filtered
through a glass frit and the filtrate is evaporated to give yellow

crystals,
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EXAMPLE 133 A capsul e containing the following in HERLAGEMEMSSHEET
prepared accordi ng to known pharmaceutical procedures:

| ngr edi ent Conmpound of the invention 100. 0 ftgr

99.5 Colloidal silica 0.5 § W?SQ?
200.0

74

In this manner, 4.76 g of 2-n-butyl 3-/4-(3-di-n-butylamino-
propoxy Ybenzoyl/ 7-amino indolizine are obtained.
M.p. : 88-89°C {hexane)

EXAMPLE 32
Preparation of 2-n-butyl 3-/4-(3-di-n-butylamino-propoxy)benzoyl/ 7-
methylsulfonamido indolizine (SR 34255).

1.65 g (4.04 mmoles) of methanesulfonyl chloride in anhydrous
dichloromethane are added to a solution of 2.85 g (5.975 mmoles) of
2-n-butyl 3-/4~(3-di-n-butylamino-propoxy)benzoyl/ 7-amino indolizine
in dichloromethane containing 10 ml of triethylamine (excess) with
stirring at room temperature. Thé mixture is left to stand for 1 h,
then is poured into water and extracted 3 times with 75 ml of dichloro-
methane. The fractions are pooled, dried over magnesium sulfate and
the solvent is evaporated to give 3.47 g of the crude sulfonimide
derivative. This sulfonimide is then dissolved in a solution of sodium
hydroxide (2.0 g; 50 mmoles) in 250 ml of absolute ethanol at room
temperature. After 45 min., the solution is diluted with 1 1 of water
and neutralized to pH = 7 by concentrated hydrochloric acid which leads
to the formation of a precipitate. The mixture is extracted 3 times
with 150 ml of ethyl acetate, and the extracts are pooled, dried and
evaporated. The residue is then purified on a column of silica with
ethyl acetate as eluant.

In this manner, 2.59 g of 2-n~butyl 3-/4-(3-di-n-butylamino-
propoxy)benzoyl/ 7-methylsulfonamido indslizine are obtained.

Yield: 787
M.p. : 87-88°C (hexane)

EXAMPLE 33
Preparation of 2-n-butyl 3-/4-(3-di-n-butylamino-propoxy)benzoyl/ 7-

carboxamido indolizine (SR 34296)

A mixture of 1 g (1.87 mmole) of 2-n-butyl 3-/4-(3-di-n-butyl-
amino-propoxy)benzoyl/ 7-carbethoxy indolizine, 5 ml of 25% ammonia
and 25 ml of methanol are heated in a sealed tube for about 15 h at

100°C. The solution is evaporated to dryness and the residue dissolved
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in dichloromethane, The solution is washed with water, dried over
magnesium sulfate and evaporated to dryness. The residue is purified
on a column of silica with an ethyl acetate/methanol 9/1 mixture, then
it is recrystallized from hexane/ethyl acetate.

In this manner, 0.485 g of 2-n-butyl 3-/4-(3-di-n-butylamino-
propoxy)benzoyl/ 7-carboxamido indolizine are obtained.
Yield: 517
M.p. : 132°C (hexane/ethyl acetate)

EXAMPLE 34
Preparation of 2-phenyl 3-[3-(3-di-n—butylamino—prqpoxy)benzoyl] 7-
carbethoxy indolizine oxalate (SR 34507A1)
a) 2-phenyl 3-(3-benzyloxy benzoyl) 7-carbethoxy indolizine

A mixture of 4 g (15.04 mmoles) of 2-phenyl 7-carbethoxy
indolizine and 4 g (16.22 mmoles) of 3-benzyloxy benzoyl chloride is
heated at 105-110°C for 4 h. The product obtained is purified on a
column of silica with a hexane/ethyl acetate 4/1 mixture.

In this manner, 7.1 g of 2-phenyl 3-(3-benzyloxy benzoyl)
7-carbethoxy indolizine are obtained.

Yield: 907
Oily product

The following compound is prepared in a manner similar to
that described above:
2-phenyl 3-(4-benzyloxy bemzoyl) 7-carbethoxy indolizine
M.p. : 115-117°C (methanol/dichloromethane)

b) 2-phenyl 3-(3-hydroxy benzoyl) 7-carbethoxy indolizine
6.5 g (13.63 mmoles) of 2-phenyl 3-(3-benzyloxy benzoyl)

7-carbethoxy indolizine are dissolved in 300 ml of absolute ethanol

containing 0.300 g of 5% palladized charcoal and 15 g of ammonium
formate. The reaction mixture is refluxed for 24h,then the catalyst

is removed by filtration through a glass frit and the filtrate is
evaporated to dryness. The residue is dissolved in ethyl acetate, the
mixture is filtered and the salts are washed 3 times with ethyl acetate.
The solvent is evaporated and the crude product is purified on a column
of silica (eluant: hexane/ethyl acetate 1/1).
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In this manner, 4.16 g of 2-phenyl 3-(3-hydroxy benzoyl)
7-carbethoxy indolizine are obtained.
Yield: 837 -
M.p. : 193-195°C (hexane/ethyl acetate). '

The following compound was prepared in a manner similar to
that described above.
2-phenyl 3-(4-hydroxy benzoyl) 7-carbethoxy indolizine
M.p. : 135°C (ethyl acetate/hexane)

¢) 2-phenyl 3-/3-(3-di-n-butylamino-propoxy)benzoyl/ 7-carbethoxy

indolizine

0.387 g (1 mmole) of 2-phenyl 3-(3-hydroxy benzoyl)
7-carbethoxy indolizine and 0.206 g (i mmole) of 3—di—n—buty1amino
l-chloro propane are dissolved in 3 ml of anhydrous dimethylsulfoxide
containing 0.3 g of potassium carbonate and a catalytic amount of sodium
iodide. The reaction mixture is maintained at room temperature under
nitrogen for 5 days, then is poured into water and extracted with ethyl
acetate. The extracts are dried over magnesium sulfate and evaporated.
The residue is then purified on a column of silica (eluant: ethyl
acetate).

In this manner, 0.503 g of 2-phenyl 3-/3-(3-di-n-butylamino-
propoxy)benzoyl/ 7-carbethoxy indolizine is obtained.
Yield: 917

The oxalate of this compound is found to be amorphous,

EXAMPLE 35
Preparation of 3—{2-/5—(3-di-n—butylamino-propoxy)thenoyl/}

S5-bismethylsulfonamido 2-n-butyl benzofuran

a) S5-(bismethylsulfonamido) 2-n-butyl benzofuran
A solution of 26.45 g (0.231 mole) of methanesulfonyl chloride
in 175 ml of carbon tetrachloride is added dropwise during 1.5 h to

a solution of 14.6 g (0.077 mole) of 5-amino 2-n-butyl benzofuran in
500 ml of carbon tetrachloride containing 77.9g(0.77 mole) of
triethylamine. The temperature rises to 30°C. The reaction mixture

is then refluxed for 6 h. It is allowed to cool, poured into a mixture
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is extracted 3 times with 150 ml of methylene chloride. The combined

[] A

organic phases are washed 3 times with 250 ml of water, dried, filtered
and evaporated to dryness in a vacuum.

In this manner, 20.1 g of 5-{bismethylsulfonamido) 2-n-butyl
benzofuran after recrystallization from isopropanol are obtained.
Yield: 75.52
M.p. : 126°C
Purity (HPLC): 99.57

b) 3-/5-bismethylsulfonamido 2-{5-methoxy thenoyl)/2-n-butyl benzofuran
A solution of 7.3 g (0.028 mole) of tin tetrachloride in

10 m1 of chloroform is added during 10 min. and at a temperature of
24°C to a solution of 6.9 g (0.02 moles) of 5-bismethylsulfonamido
2-n-butyl benzofuran in 40 ml of chloroform. A solution of 1.77 g (0.01
mole) of S5-methoxy thenoyl chloride in 15 ml of chloroform is then
added during 3.5 h. The reaction mixture is stirred for 48 h and then
poured into 60 ml of 2N hydrochloric acid. The phases are separated
and the aqueous phase is extracted twice with 50 ml of ethyl ether.
The combined organic phases are washed with 40 ml of water, 40 ml of
2N sodium hydroxide, 35 ml of water, then dried over sodium sulfate.
They are filtered and evaporated to dryness in a vacuum, The residue
is purified by chromatography on silica with chloroform as eluant.

In this manner,.4.2 g of 3-/5-bismethylsulfonamido
2-(S-methoxy thenoyl)/ 2-n-butyl benzofiiran are obtained after
recrystallization from ethanol.

Yield: 43.27
M.p. : 164-166°C
Purity (HPLC): 99.5%

c) 3-/5-bismethylsulfonamido 2-(5-hydroxy thenoyl)/2-n-butyl benzofuran
A solution of 17 ml (0.017 mole) of boron tribromide (1M
solution in methylene chloride) is added during 10 min. to a solution
of 2.45 g (0.005 mole) of 3-/5-bismethylsulfonamido 2-(5-methoxy
thenoyl)/ 2-n-butyl benzofuran in 20 ml of chloroform at a temperature
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from 15 to 20°C.

The reaction mixture is refluxed for 4 h, then poured into
a mixture of ice and water to which 50 ml of 2N hydrochloric acid is
subsequently added. The solid formed is filtered off and the aqueous
phase is extracted twice with 40 ml of methylene chloride. The combined
extracts are washed with water, dried over sodium sulfate, filtered
and evaporated to dryness.

In this manner, 2 g of 3-/5-bismethylsulfonamido 2-(5-hydroxy
thenoyl)/ 2-n-butyl benzofuran are obtained as a solid.
Yield: 84.87%
M.p. : 202-204°C
Purity (HPLC): 99.6%

d) 3-{2e[3—(3-di—n—butylamino-propoxy)thenoyLZ} S5-~bismethylsul fonamido

2-n-butyl benzofuran

This compound was obtained according to the method described
in Example le.

The following compounds have been prepared using the methods previously
described in the examples:

5-amino 3-/4-(3-di-n-butylamino-propoxy)benzoyl/ 2-isopropyl benzofuran
(Ex. 36)

0il

Purity (HPLC): 97.84%

5-amino 3-/4-(3-di-n-butylamino-propoxy)benzoyl/ 2-phenyl benzofuran
hemioxalate (Ex. 37)

M.p. : 104°C (methanol)

‘Purity (HPLC): 98.27

5-amino 2-n-butyl 3-/4-(3-n-butylamino-propoxy)benzoyl/ benzofuran

(Ex. 38)

0il

Purity (HPLC): 97.83%

5-amino 3-/%-(3-di-n-butylamino-propoxy)3,5-dimethylbenzoyl/ 2-n-butyl
benzofuran hydrochloride (SR 33750 A} (Ex. 39)

M.p. : 160-161°C (ethyl acetate)
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5-amino 3-[&-(3—tert.butylamino—propoxy)benzoyl]Z-n—butyl benzofuran
dioxalate (SR 33667 A) (Ex. 40)

M.p. : 146°C (methanol)

5-amino 3—{4—[3—(N-methy1 N-3, 4-dimethoxy-8-phenethyl)amino-propoxy/
benzoyl} 2-n-butyl benzofuran dioxalate (SR 33665 A) (Ex. 41)

M.p. : 163°C (methanol)

5-n-butylsulfonamido 3-/4—(3-di-n-butylamino-propoxy)benzoyl/2-n-butyl
benzofuran (SR 34193) (Ex. 42)

M.p. : 78°C

3-/4-(3-di-n-butylamino-propoxy)benzoyl/2-n~butyl S5-tolylsulfonamido
benzofuran acid fumarate (SR 34088 A) (Ex. 43)

M.p. : 110°C (isopropanol)

2-n-butyl 3-/4-(3-n-butylamino-propoxy)benzoyl/5-methylsulfonamido
benzofuran (SR 34174) (Ex. 44)

M.p. : 86°C

2-n-butyl 3-[4~(3-di-n-butylamino-propoxy)benzoyl/ 5-methylsulfonamido
benzofuran oxalate (SR 33589 A) (Ex. 45)

M.p. : 75°C (acetone/hexane)

2-n~butyl 3~/4-(3-di-n-butylamino—propoxy)benzoyl/ 5-trifluoromethyl-
sulfonamido benzofuran hydrochloride (SR 34099 A) (Ex. 46)

M.p. : 60°C {petroleum ether 40-60°C)

2-n-butyl 3-{4-/3-(N-methyl N-3,4-dimethoxy-B-phenethyl)amino-propoxy/
benzoyl} S-methylsulfonamido benzofuran hydrochloride (SR 33666 A)
{Ex. 47)

M.p. : 120°C (dichloromethane/ether)

2-n-butyl 3-[1—(3—di—n—butylamino—proﬁoxy)3,5~dimethy1 benzoyl/
5-methylsulfonamido benzofuran hemioxalate (SR 33751 A) (Ex. 48)

M.p. : 71°C

2-phenyl 3-/4-(3-di-n-butylamino-propoxy)benzoyl/ S-methylsulfonamido
benzofuran (SR 34150} (Ex. 49)

M.p. : 40°C

2-isopropyl 3-[h-é~di-n—butylamino—prbpoxy)benzoyl75~methy1sulfonamido
benzofuran p-toluenesulfonate (SR 34153 A) (Ex. S0)

M.p. : 128°C (isopropanol)
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2-isopropyl 3-/4-(3-di-n-butylamino-propoxy)benzoyl/ 5-N,N-bis
(methylsulfonyl)amino benzofuran p-toluenesulfonate (Ex. 51)

M.p. : 142°C (isopropanol)

5-amino 3-/4-(3-di-n-butylamino-propoxy)benzoyl/2-methyl benzofuran
dioxalate (SR 34287 A) (Ex. 52)

M.p. : 136°C (methanol)

Purity (HPLC): 99.3%2

S5-amino 3-/4-(3-di-n-butylamino-propoxy)benzoyl/ 2-isopropyl benzofuran
(Ex. 53)

0il

Purity (HPLC): 97.84%

S5-amino 3-/4-(3-di-n-butylamino-propoxy)benzoyl/ 2-phenyl benzofuran
(Ex. 54)

0il

Purity (HPLC): 98.2%

5-amino 3-/4-(3-di-n-butylamino-propoxy)benzoyl/ 2-n-propyl benzofuran
{Ex. 55)

5-amino 3-/%-(3-di-n-butylamino—propoxy)benzoyl/ 2-ethyl benzofuran
dioxalate (SR 34521 A) (Ex. 56)

M.p. : 172°C (methanol)

Purity (HPLC): 99.25%

5-amino 2-n-butyl 3-/4-(3-diethylamino-propoxy)benzoyl/benzofuran
dihydrochloride (SR 34520 A) (Ex. 57)

M.p. : 121.5°C (ethanol)

Purity (HPLC): 98.77

7-amino 3-/4-(3-di-n-butylamino-propoxy)benzoyl/2-methyl benzofuran
dihydrochloride (SR 34405 A) (Ex. 58)

M.p. : 160°C

Purity (HPLC): 97.5%

5-amino 2-/4-(3-di-n-butylamino-propoxy)benzoyl/3-methyl benzofuran
dihydrochloride (SR 34433 A) (Ex. 59)

M.p. : 178°C (isopropanol)

Purity (HPLC): 99.2%

5-amino 2-n-butyl 3-/4-(5-di-n-butylamino-pentoxy)benzoyl/ benzofuran
dioxalate (SR 34486 A) (Ex. 60)
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Purity (HPLC): 97.83%

3-/4~(3-di-n-butylamino-propoxy)benzoyl/ 5-methylsulfonamido 2-phenyl
benzofuran (SR 34150) (Ex. 62)

M.p. : 40°C

Purity (HPLC): 98.29%

3-[4-(3~di-n-butylamino-propoxy)benzoyl/ 2-methyl S5-methylsulfonamido
benzofuran hydrochloride (SR 34144 A) (Ex. 63)

M.p. : 163°C (ethanol)

Purity (HPLC): 99.75%

3-/4~(3~di-n-butylamino-propoxy)benzoyl/ 2-isopropyl S-methyl-
sulfonamido benzofuran p-toluenesulfonate (SR 34153 A) (Ex. 64)

M.p. : 128°C (isopropanol)

Purity {HPLC): 987%

3—[1—(3—di—n-butylamino-propoxy)benzoyl]Z-n—butyl 5-n-butylsulfonamido
benzofuran (SR 34193) (Ex. 65)

M.p. : 78°C

Purity (HPLC): 99.82%

2-n-butyl 3-/4-(3~-di-n-butylamino-propoxy)benzoyl/ 5-trifluoromethyl-
sulfonamido benzofuran hydrochloride (SR 34099 A) (Ex. 66)

M.p. : 50-55°C

Purity (HPLC): 99.47

2-n-butyl 3-/4-(3-di-n-butylamino-propoxy)benzoyl] S5-tosylamino
benzofuran acid fumarate (SR 34088 A) (Ex. 67)

M.p. : 110°C (isopropanol)

Purity (HPLC): 98.24%

2-n-butyl 3-/4-(3-n-butylamino-propoxy)benzoyl/S-methylsulfonamido
benzofuran (SR 34174) (Ex. 68)

M.p. : 86.4°C

Purity (HPLC): 99.57%
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3-/4-(3~di-n-butylamino-propoxy )benzoyl/ 2-methyl 7-methylsulfonamido
benzofuran acid oxalate (SR 34436 A) (Ex. 69)

M.p. ¢ 135°C (methyl ethyl ketone)

Purity (HPLC): 99.17
Bf[Z—(3—di-n—butylamino—propoxy)benzoyl?S—bismethylsulfonamido 2-n-
butyl benzofuran (SR 34477) (Ex. 70)

M.p. : 56°C (hexane)

Purity (HPLC): 99.72
3—[3-(3—di—n-butylamino—propoxy)benzoyL7S—bismethylsulfonamido 2-n-
propyl benzofuran (SR 34555 A) (Ex. 71)

M.p.: 57°C (pentane)

Purity (HPLC): 99.8%

3-/4-(3-diethylamino-propoxy)benzoyl/ 2-n-butyl S5~bismethylsulfonamido
benzofuran (SR 34505) (Ex. 72)

M.p. : 83°C

Purity (HPLC): 98.97%
3-/4-(2-di-n-butylamino~-ethoxy)benzoyl/5-bismethylsulfonamido 2-n-butyl
benzofuran p-toluenesulfonate (Ex. 73)

M.p. : 142°C (ethyl acetate)

Purity (HPLC): 98.427
3-[1—(S—di—n—butylamino—pentoxy)benzoyl]S-bismethylsulfonamido 2-n-
butyl benzofuran (SR 34343) (Ex. 74)

M.p. : 84°C

Purity (HPLC): 97.1%
3-/4~(3-di-n-butylamino-propoxy)benzoyl/7-bismethylsulfonamido 2-methyl
benzofuran (SR 34403) (Ex. 75)

M.p. : 108°C

Purity (HPLC): 96.77%

2-/4-(3-di-n-butylamino-propoxy)benzoyl] S-bismethylsulfonamido 3-methyl
benzofuran (SR 33602) (Ex. 76)

M.p. : 125°C (methanol)

Purity (HPLC): 997
3-/4-(3-di-n-butylamino-propoxy)benzoyl/5-bismethylsulfonamido
2-isopropyl benzofuran p-toluenesulfonate (SR 34154 A) (Ex. 77)

M.p. : 142°C (isopropanol)
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Purity (HPLC): 987

3~/4-(5-di-n-butylamino-pentoxy)benzoyl/ 2-n-butyl S-methylsulfonamido
benzofuran (SR 34492) (Ex. 78)

M.p.: 55°C

Purity (HPLC): 96.21%

3-/4~(3-di-n-butylamino-propoxy)benzoyl/ 2-ethyl S-methylsulfonamido
benzofuran dioxalate.{SR 34536 A) (Ex. 79)

M.p. : 111°C (ethyl acetate)

3-/4-(3-di-n-butylamino-propoxy)benzoyl/ 2-n-propyl S-methylsulfonamido
benzofuran acid oxalate (Ex.80) M.o. : 145 - 147°C
3-/4-(3-diethylamino-propoxy)benzoyl/ 2-n-butyl S-methylsulfonamido
benzofuran (SR 34523 A) (Ex. 81)

M.p. : 65°C

Purity (HPLC): 96.33%

2-/[4~(3-di-n-butylamino~propoxy }benzoyl/ 3-methyl S-methylsulfonamido
benzofuran hydrochloride (SR 34474 A) (Ex. 82)

M.p. : 90°C

Purity (HPLC): 99.6%

3-/4-(3-di-n-butylamino-propoxy)Ybenzoyl/ 2-isopropyl 5-methylsulfonamido
benzofuran p-toluenesulfonate (Ex. 83)

M.p. : 128°C (isopropanol)

Purity (HPLC): 99%

5-amino 3—{9—[3—(N-methyl N—3,4-dimethoxy-B-§henethy1)amino-propoxx7
benzoyi} 2-ethyl benzothiophene dihydrochloride (SR 34453 A) (Ex. 84)
Yield: 81.2% ]

M.p. : 138°C (diethyl ether)
3-/4-(3-di-n-butylamino-propoxy)benzoyl/2-ethyl S-methylsulfonamido
benzothiophene hydrochloride (SR 34413 A) (Ex. 85)

M.p. : 94°C

3-{4—[3—(N—methy1 N-3,4-dimethoxy—B~phenethy1)amino—propoxy]benzoyl}
2-ethyl 5-methylsulfonamido benzothiophene hydrochloride (SR 34463 A)
(Ex. 86)

M.p. : ca. 110°C (diethyl ether/tetrahydrofuran)
3-/4-(3-di-n-butylamino-propoxy }benzoyl/2-n~butyl S-methylsulfonamido
benzothiophene hydrochloride (SR 34489 4) (Ex. 87)




-

R-N- group, and the pharmaceutically acceptable salts thergof 2

Denvati ves according to claim1l, wherein R denotes an -SO SHEET
Rlerr] represents hydrogen. 3. Derivatives according to c

wherein y represents a radical

[err] 4. Derivatives according to one of clains 1 to ﬁ, 5epwmfwg7
entity 84 -V [ferrl
represents a benzoyl radical. 5. Derivatives according to one of clains 1

to 4 wherein the entity
M.p. : ca. 82°C (diethyl ether)

S-amino 2-{4-/3-(N-methyl-N-3,4-dimethoxy-B-phenethyl )amino—~propoxy/
benzoyi}S-n-butyl benzothiophene sesquioxalate (SR 34340 A) (Ex. 88)
M.p. : ca. 120°C (ethyl acetate/ethanol 7/3)
2-/4~(3-di-n-butylamino-propoxy)benzoyl/3-n-butyl 5-methylsulfonamido
benzothiophene hydrochloride (SR 34232 A) (Ex. 89)

M.p. : ca. 90°C (diethyl ether)

2-{%—[3-(N—methy1 N—3,4-dimethoxy-B—phenethy1)amino-propoxy]benzoyi}
3-n-butyl 5-methylsulfonamido benzothiophene oxalate (SR 34371 A) (Ex.
90)

M.p. : 136°C (ethyl acetate/isopropanol 9/1)

5-amino 3-{}-[3-(N-methy1 N-3,4-dimethoxy-B-phenethyl)amino-propoxy/
benzoyl} 2-n-butyl l-methyl indole oxalate (SR34225 A) (Ex. 91)

M.p.: 188°C (ethanol)

3-{4-[3-(N-methy1 N-3,4-dimethoxy~B-phenethyl )amino-propoxy/ benzoyf}
2-n-butyl l-methyl 5-methylsulfonamido indole fumarate (SR 34291 A)
(Ex. 92)

M.p. : 166°C (ethyl acetate)

5-amino 3-/4-(3-di-n-butylamino-propoxy)benzoyl/2-n-butyl
1-di-n-butylaminopropyl indole methanesulfonate (SR 34294 A) (Ex. 93)
Hygroscopic

M.p. : ca. 85°C (ethyl ether)
2-[4~(3-di-n-butylamino-propoxy)benzoyl/ 3-n-butyl S5-nitro indole (SR
34358) (Ex. 94)

M.p. : 80°C (heptane)
2-[1—(3—di-n-butylamino-propoxy)benzoyl]3-n—buty1 1-di-p-butylamino-
propyl 5-nitro indole dioxalate (SR 34359 A) (Ex. 95)

M.p. : 79°C (isopropanol/diethyl ether)
2-/4~(3~di-n-butylamino-propoxy)benzoyl/3-n-butyl l-methyl S-nitro
indole methanesulfonate (SR 34305 A) (Ex. 96)

M.p. : 115°C (ethyl acetate)

3-/4-(3-di-n-butylamino-propoxy )benzoyl/2-ethyl l-methyl 4-nitro indole
oxalate (SR 34532 A) (Ex. 97)

M.p. : ca. 84°C
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3—{}-[3—(N-methyl N—3,4-dimethoxy-B—phenethy1)amino-propoxx]benzoyf}'
2-n-butyl 1-méthyl 5-nitro indole oxalate (SR 34230 A) (Ex. 98)

M.p.: ca. 80°C (isopropanol)
3-/4-{3-di-n~butylamino-propoxy)benzoyl/2-n-butyl 1-di-n-butylamino-
propyl S-methanesulfonamido indole (SR 34304 A) (Ex. 99)

M.p. : 81°C {hexane)

3-/4-(3-di-n-butylamino-propoxy)benzoyl/2-n-butyl 1-di-n-butylamino-
propyl S5-trifluoromethylsulfonamido indole (SR 34334) (Ex. 100)

M.p. : 142°C (heptane/ethyl acetate)
3-/4~(3-di-n-butylamino-propoxy)benzoyl/1-methyl 2-phenyl 5-methyl-
sulfonamido indole (SR 34451) (Ex. 101)

M.p. : 116°C (diethyl ether)

S-amino 3—{4-[3-(N—methyl N-3,4-dimethoxy-B-phenethyl)amino-propoxy/
benzoyi}- 2-n-butyl l-methyl indole oxalate (SR 34225 A) (Ex. 102)
M.p. : 188°C (ethanol)

5-amino 3-/4-(3-di-n-butylamino-propoxy)benzoyl/l-methyl 2-phenyl indole
dihydrochloride (SR 34443 A) (Ex. 103)

M.p. : 154°C (diethyl ether)

S5-amino 2-/4-(3-di-n-butylamino-propoxy)benzoyl/3-n-butyl 1-methyl
indole oxalate (SR 34333 A) (Ex. 104)

M.p. : 110°C (isopropanol)

5-amino 2-/4-(3-di-n-butylamino-propoxy)benzoyl/3-n-butyl
1-di-n-butylaminopropyl indole trihydrochloride (SR 34449 A) (Ex. 105)
M.p. : 130°C (diethyl ether)
2-/4~(3-di-n-butylamino-propoxy)benzoyl/3-n-butyl l-methyl S-methyl-
sulfonamido indole fumarate (SR 34227 A) (Ex. 106)

M.p. : ca. 85°C (ethanol/diethyl ether)
3-/%—(3-di-n-butylamino-propoxy)benzoyl/2-n-butyl 1-(4-methyl benzene-
sulfonyl) indole oxalate (SR 34376 A) (Ex. 107)

M.p. : 98°C (ethyl ether)

4-amino 3-/4-(3-di-n-butylamino-propoxy)benzoyl/2-ethyl l-methyl indole
oxalate (Ex. 108)

M.p. : 86°C (diethyl ether)
3-[4~(3-di-n-butylamino-propoxy)benzoyl/2-ethyl l-methyl 4-methyl-
sulfonamido indole (Ex. 109) (SR 34563 A)
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Is in the 4 position. 93 9. Derjvatives
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according to one of clains 1 to 8, wherein the pharmaceuti cgRE | RCIt |
is the oxal ate, furnate, hydrochloride or p-tol uempg“}{’phcnamc?%ﬁﬂ
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M.p. : 150°C (ethyl acetate/isopropanol) .

2-phenyl 3-[4-(3-di-n-butylamino-propoxy)benzoyl/7-carbethoxy indolizine
acid oxalate (SR 34400 A) (Ex. 110)

M.p. : 148-151°C (ethyl acetate/methanol)

2-phenyl 3-/4-(3-di-n-butylamino-propoxy)benzoyl/7-carboxy indolizine
hydrochloride (SR 34401 4) (Ex. 111)

M.p.: 222-224°C (ethyl acetate/methanol

2-phenyl 3-/4-(3-di-n-butylamino-propoxy)benzoyl/7-benzyloxycarbamoyl
indolizine oxalate (SR 34402 A) (Ex, 112)

M.p. : 177-178°C (ethyl acetate/methanol/diethyl ether)

2-phenyl 3-/%4-(3-di-n-butylamino-propoxy)benzoyl/7-amino indolizine
(SR 34408) (Ex. 113)

M.p. : 102-103°C (hexane)

2-phenyl 3-/4-(3-di-n-butylamino-propoxy)benzoyl/7-methylsulfonamido
indolizine hydrochloride (SR 34417 A) (Ex. 114)

M.p. : 190-191°C (ethyl acetate/methanol)

2-n-butyl 3-/4-(3-di-n-butylamino-propoxy)benzoyl/7-N-methyl-
carboxamido indolizine (SR 34330) (Ex. 115)

M.p. : 94°C (hexane/dichloromethane)

2-n-butyl 3-/4-(3-di-n-butylamino-propoxy)benzoyl/7-pyrrolidino-
carbonyl indolizine acid oxalate (SR 34329 A) (Ex. 116)

M.p. : 143-144°C (ethyl acetate/dichloromethane)

2-phenyl 3—{}-[3—(N-methy1 N-3,4-dimethoxy-8—phenethy1)amino-propoxy7
benzoyi}'7—carbethoxy indolizine oxalate (SR 34484 A) (Ex. 117)

M.p. : 162°C {(methanol)

2-phenyl 3-/3-(3-di-n-butylamino-propoxy)benzoyl/7-carboxy indolizine
hydrochloride (Ex. 118)

M.p. : 210-215°C (ethyl acetate/methanol)

2-phenyl 3—{4-/3—(N-methyl N-3,4-dimethoxy-B-phenethyl)amino-propoxy/
benzoyl}'?-carboxy indolizine hydrochloride (SR 34506 A) (Ex. 119)
M.p. : 128-130°C (ethyl acetate/methanol)

2-n-butyl 3-/t-(3-di-n-butylamino-propionamido)benzoyl/5-methyl-
sulfonamido benzofuran oxalate (SR 34335 A) (Ex. 120)

M.p. : 162°C (methanol/diethyl ether)

2-n-butyl 3-/4-(3-di-n-butylamino-propoxy)benzoyl/7-methylsulfonamido
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10. Derivatives according to claim1l selected from
n- butyl - 2[ (di - n- but yl am no- 3- pr opoxy) -4-b

B

nzoyl ] - 3- net hyl sul phonam de- 5- benzof ur an,
n- but yl - 2-{[ N-met hyl - N- (di met hoxy- 3, 4[ err] - phenet hyl ) am noj
zoyl ] - 3- net hyl sul phonam do- 5-benzof uran,

I sopropyl - 2[ (di - n-butyl am no- 3- pr opoxy) - 4- benzoyl ] - 3- net hyl
enzof ur an. 87

am no-5-[ (di -n- butyI am no- 3- pr opoxy) 4- benzoyl ] - 3-n-but yl -

REBLAGEMENT SHERT

, and the g c]\rlfxatceutlﬁl Ly able salts thereof. 11. Process for
preparing deri yean, o Yaim 1, wherein Y représemts—=a
[err] gr Yup. angl°C biSO‘ﬁrvmpléssnh)sl athen}i no group, charactensed in

that a nitro depiMgtinRcof. ggnpral formula: [err]

2-n-butyl 3-/4-(3-di-n-butylamino-propoxy)3,5~-di-tert. butyl benzoyl/
5-methylsulfonamido benzofuran oxalate (SR 34569 A) (Ex. 122)

M.p. : 151°C (ethyl acetate/heptane)

2-phenyl 3-/4-(3-di-n-butylamino-propoxy)benzoyl/6-methylsulfonamido

indolizine oxalate (SR 34203 A) (Ex. 123)
Amorphous yellow powder

2-phenyl 3—(4-[3—(N—methy1 N-3,4-dimethoxy-ﬁ—phenethyl)amino-propoxx]
benzoyl} 7-methylsulfonamido indolizine hydrochloride (SR 34552 A)

(Ex. 124)
M.p. : 110°C (methanol/water)

2-phenyl 3-[4~(3-di-n-butylamino-propoxy)benzoyl/7-carbethoxy indolizine

oxalate (SR 34547 A) (Ex. 125)
Amorphous yellow powder

7-amino 3—[&-(3—di—n—butylamino-propoxy)benzofl]2-n-buty1 indolizine

(SR 34399 &) (Ex. 126)
M.p. : 88-89°C (n-hexane)

3-/4-(3-di-n-butylamino-propoxy Ybenzoyl/2-n-butyl 7-tolylsulfonamido

indolizine (SR 34428 A) (Ex. 127)
Amorphous yellow powder

7-amino 3—{4-[3-(N-methy1 N-3,4-dimethoxy-8-phenethyl )amino-propoxy/

benzoyl} 2-phenyl indolizine (SR 34548 A) (Ex. 128)
M.p. : 115-117°C (dichloromethane/methanol)

2-n-butyl 3-{;—[3-(N-methy1 N-3,4~dimethoxy-B-phenethyl)amino-propoxy/

benzoyl]-7—bismethylsulfonamido indolizine oxalate (SR
129)
Amorphous powder

34509 A) (Ex.

2~-n-butyl 3—{?—[3—(N-methyl N-3,4-dimethoxy—B8-phenethyl Yamino-propoxy/
benzoyl} 7-methylsulfonamido indolizine sesquioxalate (SR 34534 A)

(Ex. 130)
Amorphous yellow powder

2-phenyl 3-/2-(3-di-n-butylamino-propoxy)benzoyl/7-carbethoxy indolizine

hydrochloride (SR 34550 A) (Ex. 131)
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wherein Hel represents a group: [err] wherein Rlerr], Rerr],

Rlerr] , Rerr], A W W XY. Zand n are defined as in cl L}\QENENT SHEET

hydr ogenated, the reaction carried out in the presence of 4
catalyst and in a polar solvent, to yield in the formof the |{free base, thg
desired conpounds which are reacted, it desired, with an orgeniﬂ: o]

I norganic acid to forma pharmaceuti cal | ggacceptabl e salt df jthese
derivati ves.

M.p. : 216-218°C (ethyl acetate/methanol)

2-phenyl 3-/3-(3-di-n-butylamino-propoxy)benzoyl/7-carbethoxy indolizine
oxalate (SR 34507 A) (Ex. 132) .
Amorphous yellow powder

EXAMPLE 133
A capsule containing the following ingredients was prepared

according to known pharmaceutical procedures:

Ingredient mg
Compound of the invention 100.0
~ Starches 99.5
Colloidal silica 0.5

200.0
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94 12. Process for prepanng denvatives according to claiml1l wherein Y

represents a group

[err] —_— REPLACEMENT SHEET
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CLAIMS .

1. Derivatives of benzofuran, benzothiophene, indole or indolizine

of general formula:

//'RZ-
~
- - \
H— " A-(CH,) -N ~ ' I
Het-Y-< % Ry’
YA
in which:
Het represents one of the groups:
S . =
/
X N
Ra
7z -R
)/= ™ 1
N.
AN
in which: ~Ra
H ‘ . /
2 s Been Replaced

T represents a group: R-N- Tthhp

[T

R and Ra’ identical or different, represent:

hydrogen,
-a Cl-C4 alkyl radical

a SOZR‘ radical in which R' represents a linear or branched Cl-C6
alkyl radical, a trifluoromethyl radical, a phenyl radical optionally
substituted by a Cl—C4 alkyl radical, a benzyl radical optionally
substituted by a Cl"c4 alkyl radical or a benzoyl radical optionally

substituted by a Cl-C4 alkyl radical, R, and R' being capable of

THIS SHEET HAS BEEN
REPLACED




poyy

and T, or T" denotes an [err] group wherein R repr

-SJerr]R group and Rlerr] represents hydrogen or an -SO EHUﬂGﬁMﬂNI SHEET

characterised in that a conmpound of forrmula 1 according tjg-crarnrzt
wherein R and “ﬂ hydrogen is reacted with dne %Y 6 MARHQ@?
equi val ent s of I1‘“}“] mﬁﬂm I Hmr formul a:

Hal -SO err] - * tort af aﬁhyﬁrlde of eral fornula

(R‘SC{err])[err]O wherein is definett as in claim1l andg Hal denotesla
hal ogen atom the reaction being carried in the presence of—amacrd

acceptor and infgrsiht dphenQy gﬁﬂloﬁeﬁ Ue¥fYe ehd YPtdnlmide” g;ohu% L S SN Ot];eatrgg"g
free base, the deS|red conpou
from 3 to 6 carbon atoms,
T' represents:
- hydrogen
- a nitro group
- a group R
%
as previously defined,
T" represents:
- a benzyloxycarbamoyl group
- a group: 8
T'-0-C-

in which 'I‘"1 represents hydrogen or a Cl--C4 alkyl group

- a group:
7% 8
T2 -N-C

in which T"2 and T"3, identical or different, represent hydrogen
or a Cl--C4 alkyl group or T"z and T"3 form with the nitrogen atom
to which they are attached a ring having from 4 to 6 carbon atoms
+R
{ 1a
- a R-N- group as defined previously
X represents -0- or -S-
0 ?RS
Y represents a radical -E-, -CH- or -CH2 in which R5 represents
hydrogen, a Cl-C4 alkyl radical or an acyl radical of formula

i
—C—R'4 in which R'A represents a C;-C, alkyl radical

R1 represents a C1—06 alkyl radical, a phenyl radical optionally
substituted by a Cl-C4 alkyl radical or a halogenophenyl radical

R, represents:

- hydrogen This Sheet Has Been Replaced

[T

THIS SHEET HAS BEEN
REPLACED
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which are reacted, if desired, with an organic or inorganic acid to forma
pharmaceutically acceptable salt of these derivatives 13. Process for

Pertr ™ ORI 2. &' 5o e Y AT e

val ue indi cated®antd B efr]*denotes an al kyl radical. charhcterised |n th

a conpound of fornmula | according togrlaim1l wherein R hias th 5

given and R err] denotes hydogen is reacted with one or t eqU|vaIents of

a halide of general fornula: '
- a linear or branched Cl'CG alkyl radical

R3 represents:

- a linear or branched Cl—C6 alkyl radical

- 8 radical of formula: Alk-Rg
in which Alk represents a simple bond or a linear or branched G-
C5 alkylene radical and R& represents a pyridyl, phenyl, phenoxy,
3,4-methylenedioxy phenyl radical or & phenyl group or a phenoxy
group substituted by one or more substituents, identical or different,
selected from halogen, CI'CA alkyl or CI-Q4 alkoxy groups.

R, and R3, when they are tsken together, represent a 03-06 alkylene
or alkenylene radical optionally substituted by a phenyl radical
or optionally interrupted by —O-, —NH-, —N= or _ N-Ry, Ry
representing a 01-04 alkyl or phenyl radical,

RA represents:
- = hydrogen
- a CI-C‘ alkyl radical
- a -80, R', radical in which R'; represents a C,~C; alkyl radical,
a phenyl radical optionally substituted by a 01-04 alkyl radical
or a benzyl radical optionally substituted by a CI~C4 alkyl radical

R 4 This Sheet Has Been Replaced

o e [

4

in which R'A and 3"4' identical or different, represent a 01—04 alkyl
radical and m represents an integer from 1 to 3
0
A represents -0-, -S5- or NH-C
W, W' and Z are such that:
- when identical, W and W' represent ‘TTCH or N, Z represents -0~
or - S-

t .
~ when W represents _ CH and W' represents f’c-ns, Z represents

THIS SHEET HAS BEEN
REPLACED




95 —_— R [err]-Hal wher ei n Hal

represents a h : nd R[err] represents a (Jerr]; ' "
yield thev\nm“mﬁmﬂ‘ﬁgamgse t he desired compound whi § m}é@ﬁﬂf%fi f
desired, i c or inorganic acid, in order to frga phar-
maceutically acceptable salt of these derivatives. 14. Pjotegsh (AR 1997

Frepari ng derivatives according to clai gyl wherein Y repré¢sé¢nts a group
err] '

_nt_pt
-CH=C'-R 8

R8 and R'8 being identical or different and representing hydrogen,

+

a halogen atom or a Cl—C4 alkyl radical or a Cl—C4 alkoxy radical
‘n represents an integer from 1 to 5 provided that when R4 represents
a -SOZR' radical, T' represents hydrogen, a nitro group or a
(" Ta |
cyclised R-N- group, as well as their pharmaceutically acceptable

1

salts.

2. Derivatives according to Claim 1 in which R represents a —SOZR'

group and Ra represents hydrogen.

3. Derivatives according to Claim 1 or Claim 2 in which Y represents
0
[}
a -C- radical.

4, Derivatives according to one of the Claims 1 to 3 in which the
moiety
W—"

_Y—éffi\\ //j§> represents a benzoyl radical
Z

5. Derivatives according to one of the Claims 1 to 4 in which the
moiety
W— W

A
_Y-dffi\\\ //:§f§; represents a 4-benzoyl oxy radical

6. Derivatives according to one of the Claims 1 to 5 in which Rl’ R2

Z

and R3 represent a n-butyl radical and n represents 3.

7. Derivatives according to one of the Claiﬁs 1 to 6 in which X

represents -0O-.

This Sheet Has Been Replaced

R
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and either T' represents a nitro group or T, T' or T" represg REPH\GEMENE@HEET
group [err] charactensed in that-a corrpound of generil [Tormura
[err] JI“ m“ﬂmlmw Z Hal and n are as defined in ‘I i GLPW t
r epr esent ral fornul a: P ) ﬁd?
93
8. Derivatives according to one of the Claims 1 to 7 in which the
Rz\‘
chain -A-(CHz)n—N : is found at position 4.
Ry~

9. Derivatives according to one of the Claims 1 to 8 in which the
pharmaceutically acceptable salt is the oxalate, fumarate, hydro-

chloride or p-toluenesulfonate.

10. Derivatives according to Claim 1 selected from:
2-n-butyl 3~/4-(3-di-n-butylamino-propoxy)benzoyl/5-methyl-
sulfonamido benzofuran,
2-n-butyl 3—{?-[3—(N—methy1 N-3,4-dimethoxy-B8-phenethyl)amino-
propoxx]benzoyl} S5-methylsulfonamido benzofuran,
2-isopropyl 3-/4-(3-di-n-butylamino-propoxy)benzoyl/5-methyl-
sulfonamido benzofuran,
5-amino 3-/4-(3-di-n-butylamino-propoxy)benzoyl/2-n-butyl 1-methyl
indole,
and their pharmaceutically acceptable salts.

11. Process for the preparation of derivatives according to Claim 1

0
il
in which Y represents a -C~ group and T or T' represents an amino

group, wherein a nitro derivative of general formula:

W— W! A—(cn ) -N/RZ \
Het- c-< 5 N
3

in which Het represents a group:

7 a

R,

in which Ri» Rys Ry, Ry, A, W, W', X, Y, Z and n are as defined

in Claim 1, is hydrogenated, the reaction taking place in the
R

This Sheet Hag Been

I Illlll (|| p—

REPLACED
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[err] wherein Rlerr], Rerr], and X are defined as in claim 1.

0 represents—a nitro—group or [err] and P represents| MM S T
roln

;gng}a: 1iﬂiﬂﬂ§ﬁ|1| "Ilsﬂl [ml ar or non-pol ar sol ven.t wth a | | - M.AR o

9%

presence of a suitable catalyst and in a polar solvent which leads
to the formation of the desired compounds in the form of the free
base which can be reacted, if desired, with an inorganic or erganic-
acid to form a pharmaceutically acceptable salt of these

derivatives,

12, Process for the preparation of derivatives according to Claim 1
8 .

in which Y represents a -C- group and T, T' or T" represents a
R'SOZ-NH- group, wherein a compound of formula I according to
Claim 1, in which R and Ra each represents hydrogen, is reacted
with one or two equivalents of a halide of general formula:

Hal-S0,-R’ |
or an anhydride of general formula:

(R'SOZ)ZO
in which R' is as defined in Claim 1 and Hal represents a halogen
atom, the reaction taking place in the presence of an acid acceptor
and in é suitable organic solvent, which leads to the formation
of the desired compound in the form of the free base which can
be reacted, if desired, with an inorganic or organic acid to form

a pharmaceutically acceptable salt of these derivatives.

13, Process for the preparation of derivatives according to Claim 1
0
in which Y represents a —g— group, T, T' or T representé
f‘—-$a _

a R - N- group in which R has the value indicated and Ra
represents an alkyl radical, wherein a compound of formula I
according to Claim 1, in which R has the value indicated and Ra
represents hydrogen, is reacted in an alkaline medium with one

or two equivalents of a halide of general formula:
R' - Hal
a

in which Hal represents a halogen atom and R'a represents a

This Sheet Has Been Replaced

i J—
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96 [err]

* wherein Rlerr] and Rerr] have the sane @mm
claim1, the reaction bel ng carried out in the presence o

i n order t rmof the free base, the desirg "onpoundsag\ag
are react e m el“" th an organic or inorganic base|t(td MAR
e

phar maceuti €

14,

salt of these derivatives.
95

y Laceeps a

S e

Cl-C4 alkyl radical, which leads to the formation of the desired
compounds in the form of the free base which can be reacted if
desired, with an inorganic or organic acid to form a

pharmaceutically acceptable salt of these derivatives.

Process for the preparation of derivatives according to Claim 1
0
. il '
in which Y represents a -C- group and either T' represents a
'?a

nitro group, or T, T' or T" represents a cyclised R-N- group,

wherein a compound of general formula:

0
Heb%-éfi:_iiéﬁk/
A

in which A, W, W', Z, Hal and n are as defined in Claim 1 and

A-(CH,) -Hal
2'n

Het represents a group of general formula:

(CH,)3
Y3 -

l Ry Q | . Ry
‘Q§§//’ x N S

l—(cuz);l AKX

in which RI’ R4 and X are as defined in Claim 1, Q represents a
CH
B
nitro group or OZS-———————————N— group and P represents an
integer from 1 to 4, is reacted in a polar or apolar solvent with
a nitrogenous compound of general formula:

Ry~
e :

This Sheet Has Been Replaced

n
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\\‘R3/

i
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15. Process for preparing derivatives according to claim1l wherein T"

represents a ca Y represents a group [ lagg
characterised in w tenperature of 80 to 110[err]C, ?&Ep MENT SHEET
derivative of geH , M[err] wherein R efr|] and err
are defined as ﬂllmﬂmlg"t Lat ed with a halide of genefa 83 %aw

[err] 96

in which R2 and R3 are as defined in Claim 1, the reaction taking
place in the presence of a basic agent which leads to the formation
of the desired compounds in the form of the free base which can

be reacted, if desired, with an inorganic or organic acid to form
a pharmaceutically acceptor salt of these derivatives.

Process for the preparation of
15. Derivatives according to Claim 1 in which T" represents a carbalkoxy

ﬁ .
group and Y represents a -C- group, wherein an indolizine

derivative of general formula:

P2 M
‘R'AO—C l
_ ]

in which Rl and R'4 are as defined in Claim 1, is treated at a

temperature of 80 to 110°C with a halide of general formula;

/‘2 <
0 _ - \
) w— Wt A-(CHy) N\

Hal-%-<éi\ ,

in which A, RZ’ Ry, W, W', Z and n are as defined previously and

7’

RB/

Hal represents a halogen atom which leads to the formation of the
desired compounds in the form of the free base which can be
reacted, if desired, with an inorganic or organic acid to form

a pharmaceutically acceptable salt of these derivatives.

16, Process for the preparation of derivatives according to Claim 1
i
in which T" represents a carboxy group and Y represents a -C-
group, wherein a carbalkoxy indolizine derivative of formula I
according to Claim 1, in wﬁich Het represents a group of general

formula:

Tlus Sheet Has Been R eplaced

T
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wherein A, err], W W, Z and n are as herei nbefore define
represents'giﬁérﬁgen—a%enthQ‘yieId t he desi red conpounds FTEE%E%MENH}SHEET

the free bas
acid to f

[err]

reacted if desired with an organic i norgai c
MMMﬁGHEﬂcal |y acceptable salt of these d=r vptg m 1997
16. Process f*or¢ rivatives accordlng to claim1 whefein
represents a carboxy group *and Y represgg a group

| koxy

characterised in that a car

i ndol i zi ne defivati ve of

formula | according to claim 1, wherein Het represents a group of general

f or nul a:

17.

18,

in which R1 and R'4 are as defined in Claim 1, is saponified by
means of an alkali metal hydroxide in a suitable solvent and at
the reflux temperature of the solvent which leads to the formation
of the desired compounds in the form of the free base which can
be reacted, if desired, with an inorganic¢ or organic acid to

form a pharmaceutically acceptable salt of these derivatives.

Process for the preparation of derivatives according to Claim 1
in which T" represents a benzyloxycarbamoyl group and Y represents
0

a -C- group, wherein a carboxy-indolizine derivative of formula

I according to Claim 1, in which Het represents a group of general

formula:

P AN -R,

HO-C
\N

in which R1 is as defined in Claim 1 is reacted in a suitable
solvent and at a temperature from O to +10°C with ethyl chloro-
formate in the presence of an acid acceptor, then with an alkali
metal azide and finally with benzyl alcohol, which leads to the
formation of the desired compounds in the form of the free base
vhich can be reacted, if desired, with an inorgamic or organic
acid to form a pharmaceutically accebtable salt of these

derivatives.

Process for the preparation of derivatives according to Claim 1

H
in which T" represents an amino group and Y represents a -C-

group, wherein a benzyloxycarbamoyl-indolizine derivative of
formula I according to Claim 1, in which Het represents a group

of formula:

TmﬁsmmmﬂhsBemlkc

TR e

REPLACED




[err]

wherein R err] and Rlerr] have the sane neaning as in claim ]BEP[SE{;EMENT SHEET
saponi fied, using an alkali netal hydroxide in a suitable solvent and
at the reflux tenperature of the medium in order to obtain,}i 5 MAR mtng
a free base, the desired conpound whi ch are reacted. | f dESI red, w

an organic or inorganic-acid to forma 3%harnmaceutically acceptabte

salt of these derivatrves. 17. Process for preparing derivjatives

accor digg ll Iﬁmu““u]“herel n T" represents a benzyl oxycar bamoyl group and
T R

err * , -

Lerr] AN\ -cH, -0--xg 1

2

—— N

X

in which R1 is as defined in Claim 1, is hydrogenated in a suitable
solvent and in the presence of a suitable catalyst, which leads

to the formation of the desired compounds in the form of the free
base which can be reacted, if desired, with an inorganic or organic
acid to form a pharmaceutically acceptable salt of these

derivatives,

19. Process for the preparation of derivatives according to Claim 1
OH
in which Y represents a -éH- group. wherein a compound of
0

formula I according to Claim 1 in which Y represents a -g—
group is reduced by means of an alkali metal borohydride in a
suitable solvent, which leads to the formation of the desired
compounds in the form of the free base which can be reacted, if
desired, with an inorganic or organic acid to form a

pharmaceutically acceptable salt of these derivatives.

20. Process for the preparation of derivatives according to Claim 1

s

in which Y represents a -CH- group in which RS represents a

R'4 radical or an acyl radical of formula -g-R'A’ wherein a
compound of formula I according to Claim 1, in which Y represents
OH
a -éH— group, is reacted:
either with an alkali metal alcoholate, then with a halide of
general formula:
R' A-Hal
in which R,A is as defined in Claim 1 and Hal represents

This Sheet Has_ Been Replaced
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characterised in that a carboxyindolizine derivative of for according
to claiml1, wherein Het represents a . group of general f
wher er-A—Rerr]—is defined as in claim1, is reacted in a sui
and at a tenperature fromO to +10[err]C with ethyl chl

t he pr %iﬁm&ulﬁﬂm acceptor, then with an alkali netal
flnaII ohol , to obtain, in the form of

desired conpound% Wwhith are reacted, it tesired, with an or

inorganic acid to forma pharmaceutically acceptable salt of-these
derivatives. 18. Procgggidfah Rfeparing derivatives according to claiml

wherein T" represents an a no roup and Y represents a group
[err] or with a halide of general formula:
8 L]
I -R
Hal-C 4

in which Hal and R'4 are as defined previously, the reaction
taking place in the presence of an acid acceptor which leads
to the formation of the desired compounds in the form of the
free base which can be reacted, if desired, with an inorganic
or organic acid to form a pharmaceutically acceptable salt of

these derivatives.

21. Process for the pfeparation of derivatives according to Claim 1,

in which Y represents a —CH2- group, wherein a compound of formula
?H

I according to Claim 1, in which Y represents a -CH- group, is
reduced by means of an alkali metal or a hydride in the presence
of trifluoroacetic acid and in a suitable solvent, which leads
to the formation of the desired compounds in the form of the free
base which can be reacted, if desired, with an inorganic or organic
acid to form a pharmaceutically acceptable salt of these

derivatives.

22, Process for the preparation of derivatives according to Claim 1
_ 0
in which T represents a nitro group and Y represents a -C- group,
wherein an acyl halide of general formula:

-

Has Been Replaced ox Z o ﬂ_ﬂal
i ziﬂl

in which Rl and R& are as defined in Claim 1 and Hal represents

a halogen atom, is condensed in the presence of a Lewis acid with
an amine of general formula:

THIS SHEET HAS BEEN
REPLACED




characteri éed In that a benzybxycarbarnoyl indolizine deri : -ty
| according to claiml1. wherein Het represents a group of''k @MW;%EET”

[err] \M@L&LD_R[err] is defined as in claim1, isjhydrogenated 11
vent and in the presence of a suitable catalyst| (& MARO1997

” i’“ﬂ“ﬁ free base, the desired conpounds. whith are
h an organi c @p inorganic acid t ormra

a swt .
obt ai n, lm ”
r eache

-

phar maceut i caI |y accept able salt of these derivatives. 19.{Process for
preparing derivatives according to claima1, wherel n, Y represents a [err]

23.

i
w——w' A-(oH) =N /,

‘< / Ry -

in which A, R2, R3,
leads to the formation of the desired compounds in the form of

W, W', Z and n are as defined in Claim 1, which

the free base which can be reacted, if desired, with an inorganic

or organic acid to form a pharmaceutically acceptable salt.

Process for the preparation of derivatives according to Claim 1

r'R
' ra

4

in which T, T or T" represents a cyclised R-N- group, Y represents

0
H
a ~C- group and A represents -0-, wherein a ketone of general

W—
Het-C- 5

in which W, W' and Z are as defined in Claim 1 and Het represents

formula:

a group of general formula:

N (Cﬂz)p—i i I_§:R1 o Q N i:Rl
h (cu,) ///,n;;;‘:
ok Py " i

1, R;, X and p are as defined in Claim 1, is condensed
at a temperature from 90 to 110°C and in a suitable solvent with

THIS SHEET HAS BEEN
REPLACED




-

characterised in that conpound of formula | according to claim1l wherein Y

represents a group 98 [err] reduced by,

IR 2" e AN S
C

al kyl

conmpounds
an orgnic br ¢iniorgansc
of these derivati ves.

24,

id to forma pharmaceutically afc
101

P 3°MARS 1857

a compound of general formula:
Ra.
Rg—(CHz)n—N/ N

1]

\R3/}

in whicH R2,
a halogen atom, a CI'C& alkylsulfonyloxy radical or a C6-C10 aryl-

R3 and n are as defined previously and R9 represents

sulfonyloxy radical, which leads to the formation of the desired
compounds in the form of the free base which can be reacted, if
desired, with an inorganic or organic acid to form a

pharmaceutically acceptable salt.

Process for the preparation of derivatives according to Claim 1
[ fa
in which T' represents hydrogen, a nitro group or a R-N- group,

Q
]
R4 represents a -SOZR' group and Y represents a -C- group, wherein

an indole derivative of general formula:

—_—.W'

/
ﬁ" A-(CHz)n-N\ )

N
}

H
R

, W, W', Z and n are as defined in Claim
5]
1 and Q' represents hydrogen, a nitro group or a 028 N

group in which p represents an integer from 1 to 4 is treated in

in which A, Rl‘ RZ’

the presence of a suitable solvent and in the presence of a basic
agent with a halide of general formula:

Hal—SO2 '
or an anhydride of general formula:

(R’SOZ)ZO
in which R is as defined in Claim 1 and Hal represents a halogen
atom, which leads to the formation of the desired compounds in
the form of the free base which can be reacted, if desired, with

an inorganic or organic acid to form a pharmaceutically acceptable

This Sheet Has Been R

L]

eplaced'
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20. Process for preparing derivatives according to claiml1, wherein Y

represents a group [err] wherein R err] represents

Rl errJ—or—an acyl radical of the fornula ﬁéﬁtﬁbﬁﬁ%NT SHEET

[err] ﬁﬂﬁﬂ‘nﬂ ijged in that a conpound of formula | acgofding to
cl ai m 1]{§# T Hitents a group [err] I s react ¢d:
A A .

25.

26,

102

salt.

Process for the preparation of derivatives according to Claim 1

0

it
in which T' represents a nitro group, Y represents a -C- group,
A represents -0-, RZ’ R3, R4 and R'& are identical and m and n

are identical, wherein a ketone derivative of general formula:

0 on

in which Rl’ W, W' and Z are as defined in Claim 1, is reacted
in the presence of a basic agent with a compound of general formula:
Rp -~
Rg- (CHy) n-N '
\\\RB"

in which R2, R3 and n are as defined in Claim 1 and R9 represents
a halogen atom, a Cl-C4 alkylsulfonyloxy radical or a Cﬁ_CIO
arylsulfonyloxy radical, which leads to the formation of the desired
compounds in the form of the free base which can be reacted, if
desired, with an inorganic or organic acid to form a

pharmaceutically acceptable salt.

Process for the preparation of derivatives according to Claim 1
in which T, T' or T" represents a —NHSOZR' group, wherein a compound

of general formula:

W— W’ Ra.
// )\ / ™
Het-Y- A- (CH3) n-N \

in which RZ’ Ry, W W', Y, Z, A and n are as defined previously

and Het represents a group of general formula:

—
This Sheet Has Been Replaced

[T
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REPLACED
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either wwth an alkali netal al koxide, and then with a halide of general
formul a Rl err] Hat

wherei n_Rlerr] has—thesame nmeaning as in claim1 and Hal don R ACHENTO SHEET

atom or W i de of general fornula:
[err] i i thin Hal and Rlerr] have the same nmean
her ei nbel“‘\ H\ n being carri edmgut In the pres- eﬁ?ew §ﬁ7
aci d acceptor, to yield the desired conpolnds in the formof fr

whi ch may be reacted if desired with an organic or inorjganic acid to

forma pharmaceutically acceptable salt of these derivatives.
| or prepai ng derivatives according to claim1 wheren Y represents a group

-CHerr] - characteriged in that a conpound of forrﬁ!ula | according to
claim1 wherein Y repr es%ets asLoup so
Lerr] R'-50,-N — 12 7 —
=50,- :LR1 RY-50,-N l !
x” NNy
. R {
50, A\ -Ry 4
R'SOZ-N l
\ N

in which R', Rl, R4 and X are as defined in Claim 1, is treated

in a suitable solvent with an alkali metal hydroxide which leads
to the formation of the desired compounds in the form of the free
base which can be reacted, if desired, with an inorganic or organic

acid to form the pharmaceutically acceptable salt.

27, Process for the preparation of derivatives according to Claim 1
o~ Ra
c
in which T or T' represents a R-N- group in which R and Ra are

identical and each represents a‘—SOzk' group, Y represents a

i

—C- group and A represents a -0- group, wherein a compound of

general formula:

in which W, W' and Z are as defined in Claim 1 and Het represents

a group of general formula:

' R’

| 1
so
?02 - P 2 ,
R? -SOZ-N Rl ou R _SOZ_N al
X s rlq/
Rq4
This-Sheet Has Been Replaced -
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o

is_LgQgdi_by.nBans-e# an al kali netal borohydride, in the pregsence.nf

trlfluoroacetlc acid and in a suitable sol vent.

H“L“ ‘mnﬂmﬂwmte desired conpounds, In the formof free
are d with an organic or inorganic aci d,
pharnﬁcéﬁtlca Iy acceptable salt of these derivatives. 22.

preparing derivatives according to cla&gg 1 wherein T represen

group andY represents a group

REPLACEMEN[ SHEET
r DD PR 1097

sL.antro

w -

in which R', Rl' R4 and X are as defined in Claim 1, is reacted
in the presence of a basic agent and at the reflux temperature

of the solvent with a compound of general formula:

Ro.

Rg- (CHy) n-x< '
. R3./'

in which RZ’ R3 and n are as defined in Claim 1 and R9 represents

a halogen atom, a 01-04 alkylsulfonyloxy radical or a C6—C10 aryl-
sulfonyloxy radical, which leads to the formation of the desired
compound in the form of the free base which can be reacted, if

desired, with an inorganic or organic acid to form a

pharmaceutically acceptable salt.

28. Pharmaceutical and veterinary compositions containing as active
ingredient at least one derivative of benzofuran, benzothiophene,

indole or indolizine according to one of the Claims 1 to 9, in

combination with a pharmaceutical vehicle or a suitable excipient.

29. Pharmaceutical or veterinary compositions containing as active

ingredient at least one derivative according to Claim 10, in

combination with a pharmaceutical vehicle or suitable excipient.

30. Pharmaceutical or veterinary compositions according to one of the
Claims 28 or 29 for the treatment of pathological syndromes of

the cardiovascular system containing from 50 to 500 mg of active

ingredient.

31. Use of at least one derivative of benzofuran, benzothiophene, indole

or indolizine according to one of the Claims 1 to 10 for the

production of a medicine designed for the treatment of pathological

syndromes of the cardiovascular system.

‘This Sheet Has Been Rep Iaced
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[err]

represents a hal ogen atom is condensed in the presence dof
acid with an am ne of general formula [err]

wherein R err] and Rl err] have the sane neaning as in claiml arld Hal

R

‘characterised in that a acyl halide of general ftﬁmEME&TrSHEET;

a (- 6WMAR 1997

105
DERIVATIVES OF BENZOFURAN, BENZOTHIOPHENE, INDOLE AND

INDOLIZINE, PROCESS FOR THEIR PREPARATION AS WELL AS
THE COMPOSITIONS CONTAINING THEM

The subject of the invention is benzofuran, benzothiophene,
indole or indolizine coampounds of general formula :

/Rz_ .
- \ . I
u-_ w' A’(cgz)n N \ '
: R 7
HebY—( . 3~
A
in which : .
Het represents one of the groups :
a=T - [
ol
R4

| ~Ra
in which i ’
T,T' ard Ttepresentmarticularly a group :  R-N-

R and R, identical or different, represent

X represent -0- or -S- - 0 ?RS

Y represents a radical -, =CH- or —Cllz .

*
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wherein A, Rerr], Rerr], W W Z and n are defined as in claj MEW]ENT SHEET
A

yield the desired conpounds in the formof free bases whi

reacted, if desired, with an organic or inorganic acid to for
pharmaceutical |y acceptable salt. 23 Process for preparing defi@#& MARS1997
according to claiml1. wherein T, T or T" represents a cyclised group

[err] Y represents a group [err] and A represents -0,

characterised in that a ketone of general fornula [err]

L

106

et Has Been Re

TR

-
]
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wherein W W and Z have the sane nmeaning as in claiml and Het represents

a group of _generat—foermua . REPLACEMENT SHEET

R : 24 SEP 1998
89
Claims
1. Benzofuran, benzothiophene, indole or indolizine derivatives of general formula:
R
3 . 2.
Het-Y- R3 ’ ’
Z_ .
_wherein
Het represents one of the groups
T | Z
- - N
: = Ry o B°T l L
x” N
I
R
or
Y. t"
wherein ~

T represents a group:

O.Ra

4
R

whergin
R and R,, which may be identical or different, dencte;

- hydrogen

- aCy_4-alkyl radical

- an-S0,R radical wherein R’ represents a straight-chained or branched C, g-alkyl radical, a trifftuoromethyl
radicai, a phenyl radicat optionally substituted by a C,4-2lkyl radical, abenzyi radical optionally substituled
by a Cy.4-alkyl radical or a banzoyl radical optionally substituted by a Ci.4-alkyl radical, wherain R, and
R' may form a cyclic group having 310 & carbon atoms together with the nitrogen atom of the sulghonamida

group,




wherein. Q Rerr], Rerr]., X and p are as defined in claim1l, is condensed

ata temperature of 00.1.0 110[err]C and in a suitable
conmpound of gen?f@_ é m
are”as herei nbef QNS A& b

H whrei n R er t REPRAGEMENTSHEET
Rlerr] represents a hal oggnfatrom—a

C err] -al kyl sul phonyl oxy radi cal o808 err]-aryl sul ph¢nyl ?(tvalgﬁ ,

to obtain the desired conpounds, in the form.of the free Ppasges, CA

may be reagrgéjﬁ?j“;. desired with an organic or inorganic agi

phar maceutic acceptable salt. 24. Process for preparing derivatives

according to ap,{ngz,ig;gug wherein T represents hydrogen, a ni{T0 groupor—a
group - agroup

~Rq
1 |
R-N-
as harainbefora dalined,
T* danates:
- = abenzyloxycarbonylamino group
+ - a group
Q
u
T",-0-C-
whergin T*, denoctas hydrogen or a C,_,-alkyl group
- agroup:
- N o.
-~ 02 n
Tz“ - N - c

wharein T°; and T*;, which may be identical or differant, represant hydrogen or a Cy_4-alkyl group or T
and T*, form, together with the nitrogen atom to which they attached, a cyclic group having 4 to & carbon

atoms
- agroup
g ’l}"
R-N-
as hereinbelore defined
X denotes -O- or -S-
Y denotes a radical
0 ORg
| |
-c-, -CH-

or -CH,- wharein Rg denotes hydrogen, a C,_4-alkyl radical or an acyl radical of formula

wherein R', denotes a C, 4-alkyl radical
R, denotes a C, 4-alkyl radical, pheny! optionally substituted by a C, ,-alkyl radical or halophenyl
R, represents:




[err]

T a8 5 A D At g
igFlo'tJ_ﬁat an indol e der”"ﬂl“ﬂlﬂ",[”lﬂl““l‘al f or nul a[e{re]rr] _ REPLACEMENTV‘&H’EE
A Rerr], Rerr] ¥ and+n have fhe same nean as— T Charm
and Q repre%e‘pts hydrogen a nitro group or a group 2 4 SEP 1308

- astraight-chained or branched C, 4-alkyl radicai

Rl erT] represents—a—group -SJerr]R and Y represents a

R4 represents:

-+ aslraight-chained or branched C, -g-alkyl radical
- aradical or Jormula: Alk-Rg
wherain Alk denotes a single bond or a straight-chained or branched C,_ lene radical and Ry
denctes a pyridyl, phanyl, phenoxy, 3,4-methylenedioxyphenyi radical or a phanyl or phenoxy group sub-
stituted by one or more substituents which may be identical or diflerant, selected trom the haicgens, the_

C,4-alkyl groups or C, 4-alkoxy groups,

R and R, when taken together, denote a C, g-alkylene or alkenylene radical optionaily substituted by a phenyl
radical or optionally interrupted by -O- -NH-, -N= or \N-Ry, wherein RJ denotes a C, -alkyl or phenyl radical,
R; denotes

- hydrogen

»  aCy4-alkyl radical

- an-S0, Ry radical wheein R', represents a C,_-alkyl radical, a phenyl radical optionally substituted by
a Cy4-alky! radical or a benzyl radical optionaily substituted by a C, 4-alkyl radical,

- aradical

RY,
TSN - (CHy) -
L

whergin R's and R*,, which may be identical or difterent, represent a C, -alkyl radical and m denctes a
numberfrom 1 to 3

A tepresents -Q-. -S-or

|
NH-C-
W. W' and Z are such that:
- when W and W' are identical and rgpresent
\\
_CH
or N, Z represents -O
= when W reprasents
)
_~CH

and W' represents

>
/C‘Rg I3

=]



2 4 SEP 1998 101 [err] wherein p denotes a nunbgé—itom-l-todis

treated, in a sSuif ﬁe sotvent and in the presence of a PHBPMMT‘@HET

a halide of ﬁ "m’"fm, 94 SEP 1993

Hal =S err]
92

2 represents - CH—C‘-R'
Jn which Re and R', are identical or different and represent hydrogan ahalogenatomora C, 4 alkyl

or 9.15 4-alkoxy radical

n denoles a numbar from 1 to 5, with the provisc that if R, represents an -SO,R', radical, T represents a nitro
group or a cyclised )

Ht

R-N- group, and the pharmaceutically acceptable salts thereof.

2. Derivatives according to claim 1, whertein R denotes an -SO,R' group and R, represents hydrogen.

3. Derivatives according to claim 1 or 2 wherein y reprasents a radical

o
1
-C-

4. Derivatives according to one of claims 1 to 3, wharein the antity
W W
- < /\
z »

5. Derivatives according to one of claims 1 to 4 whersin the entity

rapresents a benzoyl radical.

W W

L

represents a benzoyl-4-oxy radical,

-6, Darivatives according to one of claims 1 to 5, whersin R,, Ry and Ry denote an n-butyl radical and n
represents 3.

7. Derivatives according 1o one of claims 1 to 6, wherein X represemts -O-.

8. Derivatives accoidiing to one of claims 1 to 7, wherein the chain

-A- (CK;) n‘N\ ‘

is in the 4 position.



or an anhydri de of general fornmula:

(RSderr])[err]O wherein R has the sanme neani ng cl aig ad—Hal
denotes a hal ogen atom to obtain the desired conpounds REPhACEMENEerHEET
freée bases which are reacted_, if desired, with an organijc rrrorgntt ag i d
to for

derivati v_
repr esent HilE A denotes -O R err] R[err] K er+rland-RlLers
are identi€a cand r‘haﬁd h are identical 93characterised irn that a ketone

| aim 1 wherein T represents &t ﬁfé’ig%ﬁ@%&“

derivative of general fornula:

9. Darivatives according to one of claims 1 to B, wharain the pharmacautically accaptable salt is the oxalate,
tumarate, hydrochioride or p-toivenasulphonate.

10. Derivatives accontiing to claim 1 selected from:

n—buiyl-z[(dion-butylamino-s-propoxy)-4-henzoyl]-3-rnethylsulphonamideos-bmzo(uran.

n-butyl-2-{{N-methyi-N-(dimethoxy-3,48-phenelhyl}aminc-3-propoxy|-4-benzoyl}-3-methyisulphonamido-
§-benzoluran,

isopropyl-2[{di-n-butylaminc-3-p ropoxy)-4-benzoyl]-a-methylsu!phonamidd-s-ben'zofur_a_n._ .

amino-5-[(di-n-butylaminc-3-propoxy)-4-benzoyl]-3-n-butyi-2-methyl-1-indole,

and the pharmacautically accepiable salts thereof.

1. Process for praparing derivatives according to claim 1, wherein Y represents a

o)
1
-C-

group and T or T" raprresants an amino group, charactarised in that a nitro derivative o general formula:

ﬂ W W’ A-(CH,) -N/Z'

A Y

s 2'n ¢

Hec-c-< 5 : \RJ,’
T :

wherein Hel represants a group:

N
|
Ra

whetein B, R, Ry R, AL W, W', X Y, Zand n are defined as in claim 1, is hydrogenated, the reaction b being
carried out in the presence of a suttable calalyst and in a polar solvent, {0 yield, in the form of the Irae base, the
desired compounds which are reacted, if dasired, with an arganic or inorganic acid to form a phamacaeutically
acceptable salt of these derivatives.



[err]

wherein R err], R err] and n have the sane neaning as in

claim1l and Rlerr] represents a hal ogen atom a ([err]- alkylsulpho-

nyl oxy

ical or (Jerr]aryl sul phonyl oxy radical, to obt ere e
compounds in the tormof free bases which are react ed, ﬁEPLBEE Sﬂ]cﬁ

an on i norganic acid to forma pharmaceuti cal I accept abl e s@] t}
26. Proc prepar’. ng derivatives according to claim 1, \gu;rggp 1498
or T repif3 H ﬂ,} HSOJ err] R . charac- terised ijn |t a conpound
of gener TRRRLY
94
12. Process for prapanng denvatives according o claim 1 wharein Y raprasents a group
0]
i
-C-
‘and T, T or T* danctes an
~Ry
s
R-N-
group wherein H reprasents an -SQ,R’ group and R, represents “hydrogen or an -SO,R' group, characterised in
that a compound of farmuia | according to claim 1 whoraln R and R. each denote hydrogen is reacted with one or
two equivalents of a halide of general formuia;
Hal-SO,-R*
or an anhydride of general formuia:
{R'SQ,),0
wheraiu"ﬁ' is defined as in claim 1 and Hal denotes a halogen atom, the reaction being cairried out in the presence
of an acid acceptor and in a suitable organic solvent, to yield, in the lorm of the [rae base, the desired compounds
which are reacted, if desired, with an organic or inorganic acid to form a pharmacmmcally accaplable salt of these
derivalives,
13. Process for preparing derivatives according to claim 1 wherain Y represents a group
o]
|
-C-,
T. T' or T* represents a group
R,
d
R-N-

r ad

wharein R has the value indicated and R, denotes an alkyt radical, charactarnsed i that a compound of formula |
according to claim 1 wheren A has the maaning given and A, danotas hydrogen. is reacted with one or two
aquivalents of a halida of general tormula;




her ei nbef ore defi ned and Het

[err] wherein Rerr], Rerr], W W Y. Z Aand n are as

represents a group of genepal _fornula  [err]

T REPLACEMENT SHEET
"*!]Il 2 4 SEP 1998

i

A’ Hal

where(n Hai represents a halogen atom and R', reprasents a C, 4-alkyl radical. to yieid, in the farm of a lree base,
tha desired compounds which ara reactad. i dasired, with an arganic of inerganic acid, in ordes to lorm a phar-
maceulicaily acceptable sait of these dervatives.

-

14, Procass lor praparing derivatives gccording 10 claim 1 wharein Y represents a group

o]

i
-C-

and either T represents a nitro group or T, T" or T* reprasent a cyclised group

[

L4

R
7]
R-N- ,

charactensed in that a compound of genaeral formuia:

A= (CHZ ) “-Hll

0 s
Rst-l::-<z >/

wherein A, W, W', Z, Hal and n are as defined in claim 1 and Het represents a group of genaral farmuta:

(cH.,)
2’9
Pz /
ozs N nl e Q | a1
. N Nx X

or r—(CHz)FI J yZ ‘-Rl _
0.,S N
N

2
whersin A;, R, and X are defined as in clam 1, Q represents a nitra group or

Leant

/

02S N-

and P represants a numbar irom 1 to 4, 1s reactad in a polar or nNoN-polar solvant with 1 nitro compound of general
formula:




or RS21N wherein R, Rerr], Rerr] and X are defined as in claim
1, is treated in an appropriate solvent with an al kali netal hydroxi de, to
obtain the desired conpounds which are reacted, if desir e¢g—w-thanR-organi.
or inoganic acid to forma phar- macauti cal |y acceptab BEEM@EMENV SHEET
Process for preparing derivatives according to claiml1, pwhererm T or~+

representw 24 SEP 1908

96

wherein R, and R, have the sama meaning as in claim 1, the reaclion being carried out in the presence of a basic
agant in order 10 yreld, in the form of the ree base, tha desirad compounds which ara raacted, if desirad, with an
organic or inorganic basa to form a gharmacsuticaily accaptable salt of thase darvatives.

15. Procass lor prapating derivatives according to claim 1, wherein T represents a carbalkoxy group and Y reprasants
a group

o}

1
-C-,

. characterised in that at a tempaerature of 80 1o 110°C, an indalizine derivative of general formula:

N !
R'LO-C ‘
'

wharain A, and R’ are defined as in ﬁlaim 1, is treated with a halide of genseral formula

, re

u—— ". A-(CHZ

0
Hcl-lc‘-4 z% ]"

whaersin A, Ry, By, W, W', Z and n ara as hareinbefore defined and Hal represents a halogen atom, fo yield the
desired compounds in the form of the free base, which may be reacted if desired with an organic or inorganic acid
te form a pharmaceutically accaptable sait of these derivatives.

18. Process for preparing derivatives according to claim 1 wherein T° reprasents a carboxy group and Y represents
a group ’
o
|
-C-,

gharactarised in that a carbalkoxy indolizine derivative of formula | according to claim 1, wherein Het rapresants
a group of genaral formula:



|
wher eti—R-aned—Rfer+}—are i dentical and each represent ﬁ&?ﬁ&%MEM SH '—“\'
repres : L PUR [err] ang A
repres| ﬂl : . characterised in that a conpou}nd le,gsE@_rms
f or mul il wherein W Wand Z are definedias 1n claim1 @nd

Het represents a group of general forrrugl7a

wherain Ry and ', have the same meaning as n claim 1, 1s saponified, using an alkali metal hydroxida in a suitable
solvent and at iha reflux tempaerature of the medium, in order to cbtamn the lorm of 3 tree basae, the desirad
compounds which are reactad. if dasirad, with an Qrganic o Inarganic acid (0 fOrm a pharmaceutically acceptabia
salt of these dervatives.

17. Process lor greparing denvatives according 10 ¢laim 1, wharein T° represents a banzyloxycarbamoyt group and Y
feprasents a group

e O

charactensed in that a carboxyindolizine derivative of formula | according to claim 1, wheran Het represents a
group of ganeral formula;

T ANy

HO-C l
UL

wharein R, is defined as in claim 1, is reactad in a suitable soivent and at a temperature from 0 to +10°C with sthyl
chicroformate in the presence of an acid acceptor, then with an alkali metal azide and finally with benzy! aicohol,
1o.obtain, in the form of a free basa, the desired compounds which are reacted, if desired, with an organic or
inorganic acid ta form a phammacautically acceptable salt of these derivatives.

18. Procsss for praparing derivatives according to claim 1 wherein T* represents an amino group and Y reprasents a2
group

o
|
-C-

4

characterised in that a benzyloxycarbamoyl indolizine derivative of formula | according to claim 1, wherein Het
reprasants a group of the formula

@-cnz-o-g-m Z Y l-u]'
—_— N

gy

wherain R, is defined as in claim 1, is hydrogenatad in a suitabie solvent and in the presence of a suitable catalyst,
1o obtain. in.tha_form.of 2 lree-base-the-daesirad-compaunds which are reacted, if desired, with an organic of
ingrganic acid to form a pharmacautically acceptable salt of these derivatives,

19. Process for preparing derivatives according to claim 1, Jwhersin, Y represents a group

(l)I-I
-CH-,

characterised in that a compound of formula | according to claim 1 wherein Y reprasents a group



103 [err] wherein R, Rerr] Rerr] and X
are defined as in claiml, is reacted in the presence of __a basic agent and

at thé reftux tenperature of the ) \
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15 reduced by maans of an alkyl metal borohydride and in a suitable solvent, 1o gblain the desired compounds in
the form of free bases, which are reacted f desred With an organic of incrganic acid 1o form a pharmacauticatly
acceptable salt of thase dervativas.

20. Process for preparing denvatives according 10 ¢laim 1, wherain Y represents a group

ORg

i
-CH-

wherein Rg represents a radical R', or an acyl radical of the formula
’ o

' i

c

-R',,
characterised in that a compound of formula | according to claim 1 wherein Y represents a group

(lJi-I
-CH-
is reacted: 4

either with an alkali metal alkoxide, and then with a halide of general tormula:
R’ -Hal

wherein B', has the same meaning as in claim 1 and Hal denotes a halogen atom,
ot with a halide of general formula: '

1
Hal-C-R*%,
wherein Hal and R, have the same meaning as hereinbelore, the reaction being carried out in the pres-

ence of an acid acceptor, 10 yield the desired compounds in the form of frae bases, which may be reacted if
desired with an organic or inorganic acid to form a pharmaceutically acceptable salt of these derivatives.

21. Process lor,preparing derivatives according to claim 1, wherein Y represents a group -CH,-,
characterised in that a compound of formula | according to claim 1 wherein Y represents a group

?H
- CH- +

is raduced by means of an alkalimetal borohydride, in the presence of trifluoroacatic acid and in a suitable solvent,



rr

wh , f th ,
[sginre] meantng—as—h——etatm-1 and R err] e; SlppesREaﬁ'[ ;] aRL:Ir (r)]gg kéb&lm'f SHEET

Clerr]-al ul ho~. e nyl oxy radial {o
Cerr]- ﬁ Wi IRl r adi cal , to obtain the desired cbrraop_nf%E
formof are reacfefl S|red
with an organl c or | norganl c acid to forma pharnmaceuti chl Fy—aceept-abt-e
salt. 28. Pharmaceuytical or veterinafy conpositions
containing as active principle at | east one benzafuran, benzothi ophéng,

i ndol e or i ndebiwhi@sidetdnddhdsvienaeear i tagest vanico &re readtedd RaireBtlan hark of oanic
conj uncti on udd fa feem phrammEesEilyiacatiabmaan d! BaseQervaives.

sui t abl e exci pi ent. 29. Pharrmaceutical or veterinary
conposi t i 03s PreesAt!UPIPAILE JadratyetacPERIC AT Nneren T represaels a iEORANT Y/BRMSBs 2 3roup
according to claim 10. in conjunction with a

phar maceutical carriet or a suitable excipient. 30.
Phar maceuti cal or veterinary conpositionstaccording to one of clains 28 or
29 for treating pathol ogi cal syndrones -C-. of the

cardi ovascul ar system containing 50 to 500 ng of active principle.
31. Use of atnalze&Béd ion& alemandedr aneral ken@ot hi ophene, indole or indolizine

derivative according to one of clains 1 to 10 for
the production of a pharmaceutical composition intended for the treatnent
of pat hol ogi cal syndrones of the F .
p— C~-Hal
0,N | ':/: )
Ny
R

wherein R, and A have the same meaning as in claim 1 and Hal represants a halogen atom. is condensed inthe
presencs of a Lawis acid with an amine of general formula

)
U—H'X Zﬂ \ ,'
z/ . 3

wherain A, R,, Ry, W, W', Z and n are defined as in claim 1, 10 yield the desired compounds in the lorm of {ree
bases which are reacted, if desired, with an graanic or inorganic acid to jorm a pharmmacautically acceptable salt.

23. Process for praparing derivatives according to claim 1, wharein T. T or T* reprasents a cyclised group .

’ ¢ Rl
|
R-N-,
Y reprasents a group
o}
|
-C-

and A reprasents -O-, characterised in thal a ketone of general formula

D

wherein W, W' and Z have the same meaning as in claim 1 and Hat represents a group of ganearal tormuia
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whereinQ, R,, R,, Xand p are as defined in claim 1, is condensed at a temperature of 50 1o 110*C and in a suitable
solvent with a compound of general formula;

7
R" (CH;) a'N\ :
Ry

wherein R, Ry and n are as_hereinbiefore defined and Ry repfesants a halogen atom, a C, -alkylsuiphonyloxy
radical or Cg.o-atyisulphonyloxy radical, to obtain the desired compounds, in the form of the Tree bases, which.

may be reacted it desired with an erganic or inorganic acid 1o form a pharmaceutically acceptable sait.

24. Process for preparing darivatives according to claim 1 wherein T' represants hydrogen, a nitre group or a group

R, reprasents a-group -S0,R" and Y represents a group

0
|
-C-

14

characterised in that an indole derivative of general formula

wherein A, R,, Ry, Ry W, W', Z and n have he same meaning as in claim 1 and Q' represenis hydrogen, a nitro
group or a group
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[ichal, 7

02S -N-

wherein p denotes a number from 1 to 4, is treated. in a suitable salvent and in the presence of a basic agent, with
a nalide of general formula;

Hal-SO,R*
or an anhydride of genaral formula:
(R'SO,),0

wharein A has the same meaning as in claim 1 and Hal denoctes a halogen atorn, {0 obtain the desired compounds
in the form of Iree bages which are reacted, if desired, with an organic or inorganic acid to form a pharmaceutically
acceptabile salt.

25, Process for prepating derivatives according 1o claim 1 wherein T' represents a nitro group, Y represents a

1
~C-

¢

Adenotes -O-, R, , A5, R and R’ are identical and m and n ara identical, characterised in that a ketone derivative
of general formuia: )

' o
=i
Ny
02“ ‘ X c\z

wherein R,, W, W' and Z are defined as in claim 1, is reacted in the presence of a basic agent with a compound
of general formuia:

R" (CH;)n-N

wharein R,, Ry andn have the same meaning as in claim 1 and Rg represents a halogen atom, a C, -alkylsulpho-
nyloxy radical of Cg.yq-arylisuiphonyloxy radical, to obtain the desired compounds in the form of Trae basea Which
are reacted, it desired, with an organic or inorganic acid to form a pharmaceutically acceplable salt.

26, Process lor preparing derivatives according to claim 1, wherein T, T or T° represents a group -NHSO,R', charac:-
tenised in that a compound of general formuia;
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whaerain Ry, Ry, W, W, Y, Z, A and n are 3s hereinbefore defined and Het rapresents a group of general formula

R'
R 10
' ?02 or s' 2 / —R
nd T, woned I
X A N
&A
F H /
% ~ f j'“x -
_ox RS0,-N |

N N

whargin R, Ry, A  and X are defined as in claim 1, is treated in an agpropriate solvent with an alkali metal hydroxide,
to obtain the desired compounds which are reacted, it desired, with an organic or inorganic acid to form a phar-
maceutically acceptable sait. '

27. Process for praparing derivatives.according to claim 1, wherein T or T represents a group

wherein R and R, are identical and each represent a group -SC,R', Y represents a group

0
|
-C-

’

and A represants a group -O-, characterisad in that a compound of general formuia:

O W - W

§

Hec-c< &OH
rA

whersin W, W' and Z are defined as in claim 1 and Het rapresents a group of ganeral formula
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R' Rl
$0 :
vsa, - %
2 i@{.al J8F  R'-S0,-N Ry

X

g,/
Ry

wherein R', R, A, and X are defined as in claim 1, is reacted in the prasenca of a basic agent and at the reflux
tamperature of the medium with a compound of general formuia

whaerein R,. R, andn have the same meaning as in claim 1 and Rg reprasents a halogen atom, a C, 4-alkylsuipho-
ayloxy radical or Cg,q-aryisulphonyloxy radical, to obtain the desired compounds in the form of free basas which
are reacted, it desired, with an organic of inorganic acid to form a phamacautically acceptable sait.

28. Phammaceutical or veterinary compositions containing as active principle at least one banzofuran, benzothiophena,
indoie or indoiizine derivative according 1o one of claims 1 t0 9, in ¢onjunction with a phamaceuticai carrier of a
suitabie excipiant.

29. Phamacautical or veterinary compositions containing as active principle at least one derivative according o claim
10, in conjunction with a pharmaceutical carrier or a suitable excipient.

30. Phammacsutical or velarinary compesitions according to ene of claims 28 or 29 for reating pathelogical syndromes
of the cardicvascular system, containing 50 to 500 mg of activa principle. ’

31. Usae of at least one benzofuran, benzothiophene, indole or indolizine darivative according to ona of claims 1 to 10
for the production of a phamaceutical composition intended for the traatment of pathological syndromes of the
cardiovascular system,
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IJHE COMPOSITIONS CONTAINING THEM

The subject of the invention is benzofuran, benzothiophene,
indole or indolizine compounds of general formula :

/ RZ RN
- \ I
— A-(cCH,) N’\ ,

neet-d_ S ey
rA

in which :
Het represents one of the groups :

a =T - R [
:t—Rl B=T R]_
x |

7 -R

y-r "

in which f I
T,T' and Ttepresentmrticularly a group : R-N-
R and R,, identical or different, represent

X represent -0- or -S- -0 ?RS

Y represents a radical _E_, -CH- or -'CH2 -
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These cawpounds are useful as medecines particularly for the. treatment
of pathological syndroms of the cardio-vascular system.



