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BENZOTHY OPHENES, THEI R MMMMN REPARATI ON AND THE COWPGCSI Tl ONS
CCNPRISING THEM 5 The p ion relates, generally, to novel

het erocyclic derivatives andistig«t heir process of preparation. The

i nvention thugorghatgssto novel benzofurjan or benzot hi gphepgyfes i ves
of general 10 forzula / RR1 -NCR 3 (1) and to their ﬁa?n&ceﬁt?§§§ |y

acceptable salts, in 15 which fornula: A represents a Ilnear or branched
Cl-C5 al kyl ene group optionally substituted by a hydroxyl group or A
represents a group of general fornula: 20 R19--O-- R20 (h) in which R19 and

R20, which are idgmtheRlxorsEkEOeL eRENZORPBRANECDREBEN  ORIbRR&KEGr branched
Cl-C4 al kyl ene group,
THEIR PROCESS OF PREPARATION AND THE COMPOSITIONS

COMPRISING THEM

5 The present invention relates, generally, to
novel heterocyclic derivatives and to their process of
preparation.

The invention thus relates to novel
benzofuran or benzothiophene derivatives of general

10 formula:

. VAl o
@ﬁ—%—/ ¥ e (1
x” R i

T

and to their pharmaceutically acceptable salts, in

15 which formula:
A represents a linear or branched C;-Cs alkylene group
optionally substituted by a hydroxyl group or A

represents a group of general formula:

RO Ry, (h)
20

in which Rj;9 and Rjp, which are identical or different,
each represent a linear or branched C,-C; alkylene

group,

LT

*GONDNI *




R30 and R31, taken together, represent a carbonyl group wth the carbon to
whkch they are attached or represent a group of general fornula: -O R2s
O. 5(m in which R29 represents a C1-C4 al kyl ene group, T represents
hydrogen or a Cl-C4 alkyl radical, R represents: 10 the cyano,

hydr oxynet hyl , fornyl or tetrazolyl group, an ester group of general
formula: LO -LI-O-R4 (a) 15 in which R4 gyepresents a |linear or branched
Cl-C6 al kyl group or a C3-C6 cycl oal kyl group, a carboxyl group of
general formkg oD B39, 20k togatheh, Rbep£ps€8ENE ScAYEbAYENgOHuBN al kal i
metal atom an am de group of general formula: (C) in which R6 and R7,
whi ch are idewtchakher cdirbbar ebt whiepr ehent abpdaegeched ar repaesent
branched C1-C4 5 alkyl radical or R6 and R7, when they are taken

t oget her, repeegentipac€2g€beablylfemmudhai n, a ketone group of general

f or mul a:

—O0—Rz 0~ (m)

in which Ry represents a C;-C; alkylene group,
T represents hydrogen or a C,-C; alkyl radical,
R represents:
10 e the cyano, hydroxymethyl, formyl or tetrazolyl group,

e an ester group of general formula:

0
g.0-rR,

15 in which Ry represents a linear or branched
C1-Cs alkyl group or a C3-Cg cycloalkyl group,

e a carboxyl group of general formula:

i

—Cc—OR
)

20
in which Rs represents hydrogen or an alkali metal

atom,

e an amide group of general formula:



ft -CRe (d) 10 in which R8 represents a Cl1-C4 al kyl group, an oxine
group of general formula: -CH =N-OR9 (e) 15 in which R9 represents hydrogen
or a C1-C4 alkyl radical, a carboxyl group of general forrmula: 0 /11 ..
C ORoO- N-IR12 20 in which R10 represents a linear or branched Cl-C4

al kyl ene group, R11 represents hydrogen or a Cl-C4 alkyl radical, Rl2
represents a Cl-C4 alkyl radical or 4 Rkl and R12, when they are taken

together, represent a C2-C6 al kyl epe chai ~a group of general formula: 5
OIl --0-- -GNR32 \ R33 (g) in \AﬁichNRZ and R33, which are identical or
— Np
R7." (C)

in which R¢ and R;, which are identical or different,
represent hydrogen or a linear or branched C;-Cy4

5 alkyl radical or R¢ and R;, when they are taken
together, represent a C3;-C¢ alkylene chain,

e a ketone group of general formula:

i

~—C—Rs (@
10
in which Rg represents a C;-Cs alkyl group,
e an oxime group of general formula:
- CH=N-0R, (e)
15
in which Ry represents hydrogen or a C;-C4 alkyl
radical,
e a carboxyl group of general formula:
ﬁ /Rn..__fi
y TCT ORI NN L )

in which R;; represents a linear or branched C,-C4
alkylene group, Ri; represents hydrogen or a C;-C4

alkyl radical, Rj; represents a C;-Cys alkyl radical or



different, represent a linear or branched Cl-C4 al kyl group, 10 Rl
represents hydrogen, a linear or branched Cl1-C6 al kyl group, a C3-C6

cycl oal kyl group, a benzyl group or a phenyl group optionally substituted
by one or nore substituents selected from hal ogen atons, Cl-C4 al kyl
groups or Cl-C4 al koxy groups or R1L 15 represents a group of general
formula: fl -R21-C -0 R22 (I~ in which R21 represents a linear or branched
Cl-C4 20 al kylene group and R22 represents a linear or branched Cl-C4

al kyl group or Ri;rapgegeNnt Sykergronyy efre genesal tdstil®, rdfeddhtGa 25 5
in which R23 represents a linear or branched Cl-C6 al kyl ene group, R2 and
R3, which are idemdscallkgiledef tanent,, represent hydrogen, a |linear or
branched C1-C6 al kyl 5 group optionally substituted by one or nore,
preferably fremd goodp bhl ogearat ohsrouldy a pyrrolidinyl group, a C3-C6
cycl oal kyl group or a group of general fornula: 10 -R24

| A0~
CN Ra @
R33

in which R3; and Rii;, which are identical or
different, represent a linear or branched C;-Cs; alkyl
group, .

10 R:1 represents hydrogen, a linear or branched C;-Cs
alkyl group, a C:-Cs cycloalkyl group, a benzyl group
or a phenyl group optionally substituted by one or
more substituents selected from halogen atoms,

C1-Cs4 alkyl groups or C;-C4 alkoxy groups or R:

15 represents a group of general formula:
ﬁ

—R,~C—0—R,, (0

in which Rj; represents a linear or branched C;-C;
20 alkylene group and R,; represents a linear oxr
branched C;-C; alkyl group or R; represents a group of

general formula:

—R,;—OH 1),

25



O R25 (k) in which R24 represents a linear or branched Cl-C4 al kyl ene
group and R25 represents a linear or branched C1-C4 al kyl group, 15 or R2
and R3, when they are taken together, represent a linear or branched
C3-C10 al kyl ene group or represent, with the nitrogen atomto which they
are attached, a group of general fornmula: 2 20 NNR27 (1) Rte in which: 6
- R26, R27 and R28, which are identical of different, represent hydrogen
or a linear or branched Cl1-C4 al kyl group, or - R26 represents hydrogen or
a linear or branthethicICIRGArabkgkegtaup andeR27 candrBA8nedhen-they are
taken together, represent a |linear or branched Cl1-C4 al kyl ene group, these
alternatives, RaHmndl 3 gdowh, are identical or different, and R2 and R3,
t aken together, being 10 represented in the formula (1) by the synbol |
situat ed bet weerRR2nan®:R3wiLcl aamndiZentaecsichrt Hafferent,

represent hydrogen, a linear or branched C;-Cs alkyl

5 group optionally substituted by one or more,
preferably from 1 to 4, halogen atoms or by a
pyrrolidinyl group, a C3-Cs cycloalkyl group or a

group of general formula:

10 —Rz—0—Ry (k)

in which R;4 represents a linear or branched C;-Cy
alkylene group and R;s represents a linear or
branched C;-C; alkyl group,

15 or R; and Ri, when they are taken together, represent
a linear or branched C3;-C;; alkylene group or
represent, with the nitrogen atom to which they are

attached, a group of general formula:
RZG

—N N—Ry ()

R
20 28

in which:



- "when Wand W, which are identical, represent CH, Z represents -0- or
-S-, 15:- when Wrepresents CH and W represents C-R13, Z represents
-CH=C-R14 , R13 and R14 being identical or different and representing
hydrogen, a halogen atom a Cl1-C4 alkyl radical or a Cl-C4 al koxy

radical, 20 X represents -0- or -S-, these benzofuran or benzot hi ophene
derivatives being in the formof individyal isonmers or of mxtures of the
latter. In particular, the benzofuran or 25 benzot hi ophene derivatives
according to the invep, G}, 7andrr,hahaechesrzed depttikatl A epresents a

| i near or branched Cl1-C5 al kyl ene group. Mre particularly, the benzofuran
or benzot hi opheneddéfierahityesecpteceditniyiecyea ofvantliioard oaf e
characterized in that Rl represents hydrogen, a 10 15 R2 (1-1) A-N\ R3 in
whi ch: A represent brankhedac: ofs Bldncherd@ip Comal kyl ene group,

- Ry represents hydrogen or a linear or branched
5 C1-C4 alkyl group and R;7; and Ryg, when they are
taken together, represent a linear or branched
C1-Cy alkylene group,
these alternatives, R; and Ri3, which are identical or
different, and R; and R3, taken together, being
10 represented in the formula (1) by the symbol

\
\

!
/ situated between R; and R;

W, W' and Z are such that:
- when W and W’, which are identical, represerit
CH, Z represents -0- or -S-,

15 - when W represents CH and W' represents C-Riz, Z
represents —CH=é-R,4 , Ri3 and Ris being identical
or different and representing hydrogen, a halogen
atom, a C;-C4 alkyl radical or a C;-C; alkoxy
radical,

20 X represents -0- or -S-,

these benzofuran or benzothiophene derivatives being
in the form of individual isomers or of mixtures of
the latter.

In particular, the benzofuran or

25 Dbenzothiophene derivatives according to the invention



T represents hydrogen or a Cl1-C4 alkyl radical, R represents: 20 the
cyano, .hydroxynethyl, formyl or tetrazolyl group, an ester group of
general formula: linear or branched Cl1-C6 al kyl group, a C3-C6 cycl oal kyl
group, a benzyl group or a phenyl group optionally substituted by one or
nore substituents selected from hal ogen atons, Cl1-C4 al kyl groups or
al koxy groups. More specifically, the invention relates to novel

benzof uran or benzot hi ophene derivatives which
general formubge GudrlctBrigald 8n ithathiacheb4 ckepresaniiin@agloeb al kyl

Cl-C4

can be represented by the

or

C3-C6 cycloal kyl group, a carboxyl group of general formula: 59 =0 R5
(b) in which BranepeésentSs ldodgere eyraup al kali netal atom an am de
group of general formula: 10 N R7 (c) in which R6 and R7, which are
or different, More particularly, the benzofuran or

i denti cal

10

15

20

benzothiophene derivatives according to the invention
are characterized in that R; represents hydrogen, a
linear or branched C;-Cg alkyl group, a C3-Cg cycloalkyl
group, a benzyl group or a phenyl group optionally
substituted by one or more substituents selected from
halogen atoms, C;-C4 alkyl groups or C;-Cs alkoxy groups.
More specifically, the invention relates to
novel benzofuran or benzothiophene derivatives which

can be represented by the general formula:

R2

D wwa—nT

R - A—N

ol = 5T
X R1 4

(1)

in which:

A represents a linear or branched C;-Cs alkylene group,
T represents hydrogen or a C;-C; alkyl radical,

R represents:

e the cyano, hydroxymethyl, formyl or tetrazolyl group,

e an ester group of general formula:

£.0.R, @



represent hydrogen or a linear or branched Cl-C4 15 al kyl radical or R6
and R7,when they are taken together, represent a C2-C6 al kyl ene chai n,

a

ket one group of general forrmula: 9 C8 20 (d) in which R8 represents a Cl1-C4

al kyl group, an oxime group of general fornula: 9 -CH =N-OR9 (e) in which
RO represents hydrogen or a Cl1-C4 alkyl radical, 5 a carboxyl group of
general fornmula: 0 -C-0-Rio-N'-R12 Il R'gf) - in which R1O represents a

| i near or branched Cl1-C4 10 al kyl ene group, Rl1l represents hydrogen or a
Cl-C4 al kyl radircathiard RRlZepeptenest a a, Gl @4 kgllkyr gdcgal or R11 and
R12, when they are taken together, represent a C2-C6 al kyl ene chain, R
represents hydr agerload Wyiinearowyy, branched Cl1-C6 al kyl 15 group, a C3-C6
cycl oal kyl group, a benzyl group or a phenyl group optionally substituted
by one or nore asuwesthaxiehtorsat exft exprieman Hadogela at ons, Cl- C4 al kyl

f

C—ORs5
- (b)
in which Rs represents hydrogen or an alkali metal
atom,
e an amide group of general formula:
10
@) 6 -
Ié //JQ mﬁ
~C~N
R';"
(c)
in which R¢ and Ry, which are identical or different,
represent hydrogen or a linear or branched C;-C,
15 alkyl radical or R¢ and R;, when they are taken
together, represent a C,-Cs alkylene chain,
e a ketone group of general formula:
T ()
20

in which Rg represents a C:-C, alkyl group,

e an oxime group of general formula:



groups or Cl-C4 al koxy groups, R2 and R3, which are identical or different,
represent 20 hydrogen, a linear or branched Cl1-C6 al kyl group or a C3-C6
cycl oal kyl group, or R2 and R3, when they are taken together, represent a

| i near or branched C3-C10 al kyl ene group, these alternatives, R2 and RS,
which are identical or 25 different, and R2 and R3, taken together, being
represented in the formula (1-1) by the gynbol 10 | situated between R2 and
R3 W W and Z are such that,, : yﬂ&n Xg nd W, which are identical,
represent CH, Z represent§qfi orY-SMM% - when Wré&)esents CH and W
represents CR13, Z represents -CH=~-R14, R13 and R14 being identical or
different and representing hydrogen, a halogen atom for exanple chlorine
or bromne, a C1-C4 al kyl radical, such as nethyl, or a Cl-C4 al koxy
radical, 10 sudt ahigdt RoxyepXepepkesbmtsogen or aSC:-C asldesl of preferred
conpounds of the invention can be represented by the conpounds of fornula
(1): 15 - in whirédiRadepresents an i sopropoxycarbonyl group - or in which

R1 and/or R2 and/or R3 represent the n-butyl group
5 e a carboxyl group of general formula:

ﬁ) ‘//R11“

C—o " \R12 f)

- in which Ri; represents a linear or branched C,-Cs
10 alkylene group, R;; represents h&drogen or a C1-Cq4
alkyl radical and Ri; represents a C;-C4 alkyl radical
or Ri; and Ri;, when they are taken together,
represent a C;-Cg alkylene chain,
R: represents hydrogen, a linear or branched C.-Cgs alkyl
15 group, a C3-C¢ cycleoalkyl group, a benzyl group or a
phenyl group optionally substituted by one or more
substituents selected from halogen atoms, C;-Cs; alkyl
groups or C:-C; alkoxy groups,
R, and R3, which are identical or different, represent
20 hydrogen, a linear or branched C;-Cs; alkyl group or a
C3-C¢ cycloalkyl group,
or R; and R;, when they are taken together, represent a
linear orx branched C;-Ci;p alkylene group,
these alternatives, R; and Rz, which are identical or
25 different, and R; and Ry, taken together, being

represented in the formula (1-1) by the symbol



-~or in which X represents -0-. Another class of preferred conpounds of 20
formula (1) is that in which represents the benzoyl radical. 11 Likew se,
a specific class of compounds of fornula (1) is that in which the entity: 5
represents a benzoyl radical substituted in the 4-position by an -A-

group. Finally, the conmpounds of formula (1) in which Rl represents
n-butyl, A represents the propylene 10 gpoup and R2 and R3, which are
identical, regresent the n-butyl group can be regarded as preferred.
Compounds of fagrnmula (1) can exist in the formof optical or geonetrical

i soners, for exanple the conpounds in question in which R2 and R3, taken
with the 15 nitfogen atomto which they are attached, represent a

di et hyl pi peri d¥ n@igieuRObdtvadt &) BnreRresents a group (e).
Consequently, the invention relates both to the individual isonmers of the
conpounds of Worwul anfl}y a2 aundht ehkbeir m xtures, in particular the
racem c m xture. 25 The invention also relates to the pharmaceutically
accept abl e sal t s ofhdrhél canpoundsiafch faaremul der(tlh)cdlor b feam@rcr gani ¢ or

i norgani c acid.
represents -0- or -S-,

5 - when W represents CH and W’ represents C-Riz, 2
represents —CH=&-R,4, Riz and R4 being identical or
different and representing hydrogen, a halogen atom,
for example chlorine or bromine, a C,-Cs4 alkyl
radical, such as methyl, or a C;-C; alkoxy radical,

10 such as methoxy,
X represents -0- or -S-.

Classes of preferred compounds of the
invention can be represented by the compounds of
formula (1):

15 - in which R represents an isopropoxycarbonyl group
- or in which R; and/or R; and/or R; represent the
n-butyl group
- or in which X represents -0-.

Another class of preferred compounds of

20 formula (1) is that in which

R

represents the benzoyl radical.



Mention may be nmade, as exanples of organic salts of this type, of the
oxal ate: nmal eate, fumarate, 12 nethanesul phonate, benzoate, ascorbate,
panpat e, succinate, hexamate, bisnethylenesalicylate, ethanedi sul phonate,
acetate, propionate, tartrate, salicylate, citrate, gluconate, |actate,
mal ate, 5 cinnamate, mandel ate, citraconate, aspartate, palmtate,
stearate, itaconate, glycolate, p-am nohenzoate, gl utanate,

benzenesul phonate, p-toluenesul phonate and t heophyllineacetate salts and
the salts fornmed from anixEwi®edCiad spadtdif ias difked yd remplinds st di ne
salt. Mention may be made, as inorganic salts of this type, of the

hydr ochl ori de folydilebr(drni de, thayl pmatéicdulyhlarattd typhosphate and nitrate
salts. It has been found that the conpounds of the 15 invention possess
not ewor t hy pharnmacol ogi cal properties, in particular antiarrhythmc

properties, since they have proved4 o be cgpable of suppressing or
preventing disorders of the ventriciyfar dvguricular rhythm Mst of the
conpounds of the invention have 20- rophsi“ol ogi cal properties of

W

classes 1, 2, 3 and 4 of the Vaughan- s classification, which confer
bradycardi c, anti hypertensive and anti-a-alrenergic and anti-(3-adrenergic
properties which are nonconpetitive. Furthernore, the ngjority of the
conpounds have al so 25 di splayed anti oxidi zing properties, an affinity for

represents a benzoyl radical substituted in the
4-position by an -A- group.

Finally, the compounds of formula (1) in
which R; represents n-butyl, A represents the propylene

10 group and R; and R;, which are identical, represent the
n-butyl group can be regarded as preferred.

Compounds of formula (1) can exist in the
form of optical or geometrical isomers, for example the
compounds in question in which R; and R3, taken with the

15 nitrogen atom to which they are attached, represent a
diethylpiperidino group or in which R represents a
group (e).

Consequently, the invention relates both to

the individual isomers of the compounds of formula (1)
20 and to their mixtures, in particular the racemic
mixture.

The invention also relates to the
pharmaceutically acceptable salts of the compounds of
formula (1) formed from an organic or inorganic acid.

25 Mention may be made, as examples of organic

salts of this type, of the oxalate, maleate, fumarate,



sigma receptors and an ability to enhance the synthesis of NO 13

Furt herhore, these conpounds of the invention denpbnstrate inhibitory
properties with respect to various hornonal agents, such as, for exanple,
angiotensin Il, arginine vasopressin, neuropeptide Y or 5 endothelin.
These properties are capable of rendering the conpounds in question very
useful in the treatnent of certain pathgbogical syndronmes of the

cardi ovascul ar system in particular in the treatnment of angina 10
pectoris, hypgetaaseetlpabhhykhnbanzbAtpar bkedlk-dateat phabateentricul ar or
supraventricular arrhythma, or cerebral circulatory insufficiency.

Li kewi se, thesucompeatirdshekatmheel, nbéstmethydtanebelusgdaite,t he treat nent of
cardi ac insufficiency or nyocardial infarction, 15 conplicated or not
conpl i cat ed bgtbanddasulphounbteci eneyater burptihoapeevéaritontef
post-infarction nortality. In the antitunour field, the conmpounds of the

i nventi on maysbéievlase, a§l§§ﬁéﬁt|9ﬂ§ﬁ§néﬁ6201éﬁ$ﬁﬁ€@pm§§ﬁ¢@s

Consequently, the invention also relates to a nedicanent, characterized in
that it co§prF§§§a§at80nﬁéﬂﬁélééﬁvvéétFPéﬁPEéﬁzoﬁ§P§ﬁt§Febenzoth|ophene or

pharnaceutlcak acceptable salt .of the |att 25 according to the
i nventi on. mltate, stearate, itaconate, g yco late,

p-aminobenzoate, glutamate, benzenesulphonate,

p-toluenesulphonate and theophyllineacetate salts and

the salts formed from an amino acid, such as the lysine
10 or histidine salt.

Mention may be made, as inorganic salts of
this type, of the hydrochloride, hydrobromide,
sulphate, sulphamate, phosphate and nitrate salts.

It has been found that the compounds of the

15 invention possess noteworthy pharmacological
properties, in particular antiarrhythmic properties,
since they have proved to be capable of suppressing or
preventing disorders of the ventricular and auricular
rhythm. Most of the compounds of the invention have

20 electrophysiological properties of classes 1, 2, 3 and
4 of the Vaughan-Williams classification, which confer
bradycardic, antihypertensive and anti-o-adrenergic and
anti-P-adrenergic properties which are noncompetitive.
Furthermore, the majority of the compounds have also

25 displayed antioxidizing properties, an affinity for
sigma receptors and an ability to enhance the synthesis

of NO.



Consequently, the invention also relates to pharnmaceutical or veterinary
conposi'tions conprising, as active principle, at |east one conpound of the
14 invention in conbination with an appropriate excipient or
pharmaceutical vehicle. Depending upon the adm nistration route chosen,
the daily dosage for a human being weighing 5 60 kg will lie between 2 and
2000 ng of active principle, in particul ag between 50 and 500 ng of active
princi ple. The conpounds of fornula (1) can be prepared according to the
foll ow ng nethods: 10 AFurtheribee¢asteskeremnBouggsesgntthet Havendion group,
the fornyl group, a group (a), a group (d), a group (e) or a group (f), by
reacti ng a corpoondtohtegenbdibl tboynplrapeltie) wilnhwrieslveRt epresents the
cyano group, the_forngl group, a group (a), a group (d), a group (e) or a
group (f) an¥aRiou¥ apymrnAdvagendssasecleasingoas expowde . with 20 a
hal i de of general formula: ,,-R2 A-NR3 (3) 15 ,
angliotensin II, arginline vasopressin, neuropeptide Y or
5 endothelin.
These properties are capable of rendering the
compounds in question very useful in the treatment of
certain pathological syndromes of the cardiovascular
system, in particular in the treatment of angina
10 pectoris, hypertension, arrhythmia, in particular
atrial, ventricular or supraventricular arrhythmia, or
cerebral circulatory insufficiency. Likewise, the
compounds of the invention can be used in the treatment
of cardiac insufficiency or myocardial infarction,
15 complicated or not complicated by cardiac
insufficiency, or for the prevention of post-infarction
mortality.
In the antitumour field, the compounds of the
invention may be of use as potentiators of
20 antineoplastics.
Consequently, the invention also relates to a
medicament, characterized in that it comprises a
compound derived from benzofuran or benzothiophene, or
a pharmaceutically acceptable salt of the latter,
25 according to the invention.
Consequently, the invention also relates to

pharmaceutical or veterinary compositions comprising,

as active principle, at least one compound of the



in which AA R2, R3, W W and Z have the sane nmeaning as above and Hal
represents a hal ogen atom such as, for exanple, chlorine or bromne, the
reaction taking place in the presence of a Lewis acid, such as al um nium5
chloride, stannic chloride, ferric chloride or silver

trifluoronethanesul phonate, which gives the desired conpounds of formula
(1) inthe free base form Usually, the g@pove reaction takes place in a
nonpol ar sol vent, such as a hal ogenated conpound, for 10 exanple

di chl or omet hapaventdoahliar eeinbaneriandwathaaheapgrapuigref eketipeent5C and
the.reflux tenperature. B. - In the case where R represents a group (b),
by saponi fyi ngr phathecpneseatevehialbasi c agent, nanely an alkali netal
hydr oxi de, for exanple sodium 15 hydroxi de, a conpound of above forrmula (1)
in which R represents Begendpngajponhshei sdmongaygratéonpoondeof gener al
formula: O R2 Il ~-W A- N GC-i RB R ~Z (4) 20 in which Al Rl, R2, RS,
R4, T, W W ¢hxsand ghRadaiiledosage #eanhnjumsnabeveg weiiehigoves, in the
free base form the conEounds of formula g ) in which R5 represents an

al kali netal QPOW Whtéh éenbeﬁwegna?ean% fPeamgdofi pché¥essary, with a

strong acid, for exaggle
princip in particular between 50 and 500 mg of

active principle.
The compounds cof formula (1) can be prepared
according to the following methods:
10 A. - In the case where R represents the cyano
group, the formyl group, a group (a), a group (d), a
group (e) or a group (f), by reacting a compound of

general formula:

15 T (2)

in which R’ represents the cyano group, the formyl
group, a group (a), a group (d), a group (e) or a group
(f) and R;, T and X have the same meaning as above, with

20 a halide of general formula:

H ar-—_C Z R 3 :



hydrochl oric acid, which gives, in the free base form the desired
conpounds of formula (1) in which R5 represents hydrogen. C. - In the case
where R represents the 5 hydroxymet hyl group, by deprotecting a ketal of
general fornula: (5) 10 in which A, Rl, R2, R3, T, X, W W and Z have the
same neani ng as above, by neans of pyridine p-toluenesul phonate and
preferably at the ref lux tenperature, wBich gives the desired conpounds
of formula (1) in the free base form 15 Alternatively, conpounds of
formula (1) cdan whéchb®rai red Ry, enmplwyiard thendwd | vé Nganps aeessasy 4 - INn
the case where R represents the cyano group, the fornyl group, a group
(a), a group édpyveaangr dap epresecatgr aupalbpeandtih,articR3aswhifolhr are 20

i dentical, each represent hydrogen, by treating, with triphenyl phosphine,
an azi de of genemalef ochlloaing3ofchrohinen WwhiecheActRbn Rakifig Wlawe, X and
Z have the sane neaning as above, to formthe derived conpounds of

fornula (1) iA%t kBef PEESERSE Pér M LEWiS PR ifhe stigde avhelamRndasy esent s t he

cyano 5 grqup, . the fornyl grqup, . a group (a), .a group (b), a .group (e) or
a group (f aﬁ&aﬂrﬁéﬁre§§ﬁF§1§ Fhrear dsr Eekri? IR o audied

trifluoromethanesulphonate, which gives the desired
compounds of formula (1) in the free base form.
Usually, the above reaction takes place in a
nonpolar solvent, such as a halogenated compound, for
10 example dichloromethane or dichloroethane, and.at a
temperature of between 5°C and the.reflux temperature.
B. - In the case where R represents a group (b),
by saponifying, in the presence of a basic agent,
namely an alkali metal hydroxide, for example sodium
15 hydroxide, a compound of above formula (1) in which R
represents a group (a), that is to say a compound of

general formula:

Rz,

R40; T A—N/
Lol
R4 Z (4)
20
in which A, R;, Ry, R3, R4, T, W, W', X and Z have the
same meaning as above, which gives, in the free base
form, the compounds of formula (1) in which Rjs

represents an alkali metal atom, which compounds are

25 treated, if necessary, with a strong acid, for example



branched C3-C5 al kyl ene group or a group (h), by reacting a ketone
conmpourdd of general fornula: 10 O Il CR - Hai (7) in which A represents
a linear or branched C3-C5 alkylene group and Hal, R, R1L, T, W W, X and
Z have the sane neani ng as above, with a conmpound of general 15 fornul a:
(8 HNR3 in which R2 and R3 have the sane neani ng as above, the 20
reaction taking place in the presence of 18 basic agent, such as an al kal
netal carbonate or hydroxide or an excess of conpound of formula (8) in

t he basic forhydrohhibrgcvesitihewtéshr gdvesnpaundseoffrier thalsa Ebym,n t he
free base form 18 Cenerally, the reaction takes place at a tenperature
bet ween anbi ethet dapératuremppdntike ofeffburnulieertpér anuwkioh Ree sol vent and
in a polar solvent, such as N, N-di nmethylformam de, acetonitrile, methyl
ethyl 5 ketonéeﬁreéﬁﬁﬁﬁhyvdgegshGX|de or a nonpol ar sol vent,

C. - In the case where R represents the
5 hydroxymethyl group, by deprotecting a ketal of general

formula:

/RZ

HOH2C -
O\ -0 4 \%A_—N\R ;
3

\F+

10 in which A, R;, Ry, R3, T, X, W, W’ and Z have the same
meaning as above, by means of pyridine
p-toluenesulphonate and preferably at the reflux
temperature, which gives the desired compounds of
formula (1) in the free base form.

15 Alternatively, compounds of formula (1) can
be obtained by employing the following processes:

D. - In the case where R represents the cyano
group, the formyl group, a group (a), a group (d), a
group (e) or a group (f) and R; and R;, which are

20 1identical, each represent hydrogen, by treating, with

triphenylphosphine, an azide of general formula:

[i: ] /ﬂ;”l%{ o (6)



such as benzene or toluene. Furthernore, this reaction is usually carried
out in-the presence of a catalyst, preferably sodium iodide or potassium
iodide. 10 Finally, in the alternative formwhere A represents a C3-C5

al kyl ene group substituted by a hydroxyl group, instead of the conpound
(7), a conpound of general fornula: Hz);: CH=CH2 (67) 15 in which n' has
the value O or is an integer between 1 and 3, is reacted with

nmet a- chl or oper benzoi ¢ acid to produce the epoxide of general forrmula: 20 0O
I WW (CHO inCh@dh A, RO,(®&3) T9 wwhiweh Ksasdbgendeat tyer eagpeed with an
am ne of fornula (8) as described above for the conpound (7). The
conpound of f oesmliay @89pbEvies tthus oot aheedlerfved lpndoancdasefivhere R
represents the cyano group, the formnmyl group, a group (a), a group (d), a
10 group (e) éeraugeodp)(fip the fageedastes fioydr-ogen or a

E. - In the case where R represents the cyano
5 group, the formyl group, a group (a), a group (b), a
group (e) or a group (f) and A represents a linear or
branched C;-Cs alkylene group or a group (h), by

reacting a ketone compound of general formula:

0
R " //mﬁiﬁgrA“_'Ha|
| c < @

~ R Z
10 X

in which A’ represents a linear or branched C;-Cs
alkylene group and Hal, R’', R;, T, W, W', X and Z have
the same meaning as above, with a compound of general

15 formula:

*\.Rsﬁv

in which R; and R; have the same meaning as above, the
20 reaction taking place in the presence of a basic agent,
such as an alkali metal carbonate or hydroxide or an
excess of compound of formula (8) in the basic form,
which gives the desired compounds of formula (1) in the

free base form.



| i near or branched Cl-C6 al kyl group and R3 represents a |inear or
branched Cl1-C6 al kyl group, by reacting an amne of general fornula: O |1
C R -NH2 15 (9) inwhich A, R, RL, T, X, W W and Z have the sane
meani ng as above, with an al dehyde of general fornmula: 20 (10) 5 20 in
which R 2 represents hydrogen or a C1-C5 alkyl radical, in the presence of
sodium triacetoxyborohydride, to give the desired conpounds of fornula
(1) inthe free base form The benzofuran or benzothi ophene derivatives of
formula (1) which al so cehreespand thet keageienaltakieer pllaae Ht02C 10 O ||
C R
temperature between ambient temperature and the reflux
temperature of the solvent and in a polar solvent, such
as N,N-dimethylformamide, acetonitrile, methyl ethyl
5 ketone or dimethyl sulphoxide, or a nonpolar solvent,
such as benzene or toluene.
Furthermore, this reaction is usually carried
out in the presence of a catalyst, preferably sodium
iodide or potassium iodide.
10 Finally, in the alternative form where A
represents a C;3;-Cs; alkylene group substituted by a

hydroxyl group, instead of the compound (7), a compound

of general formula:

o)
' H z-w- (CH,)7—CH==CH;, (67)
4 j§//
=
T X
15
in which n’ has the value 0 or is an integer between 1
and 3, 1s reacted with meta-chloroperbenzoic acid to
produce the epoxide of general formula:
20
O
: “ W-wW' _(CH,)7—CH—CH, (68)
- / N/
T 0
~ R z

x 1



A-N 2, in which AL Rl, R2, R3, T, W W , X and Z have the sane neaning as
above, ‘are thensel ves synthetic internediates for the preparation of other
conmpounds of forrmula (1). 15 To this end, the follow ng nethods, starting
fromthe conpounds of formula (11) in question, can be enployed to obtain
the desired conmpounds of fornmula (1), that is to say: G - In the case
where R represents a group (c), 20 by reacting a conpound of formula (11),
after protection of the am ne functional group when R2 and/or R3
represent hydwbgeh, ipr ehibsaljhgntihyarbaktogdnatetd ahydmdeaar bdn fagmadkvent and
generally at the reflux tenperature, with a halogenating agent, such as

t hi onyl 25 chl8iide, dphesgbad ebouralfylk theorpupound piodufeean acyl
hal i de, which is subsequently treated, preferably 21 at anbient

t enperature, ﬁPWﬁOHH@oﬁﬁoﬁﬁGmEiageneraI formula: /Rz . HN R7 5 (12) in
which R6 and R7 have the sane neani ng as above, and then, if necessary, the
conpound fornmed is deprotected,

(CH,)7—CH—CH, (69)

S

—

x
\++i
/|
}Jo

is thus obtained.
F. - In the case where R represents the cyano
group, the formyl group, a group (a), a group (4d), a
10 group (e) or a group (f), R; represents hydrogen or a
linear or branched C;-C¢ alkyl group and R; represents a
linear or branched C;-C¢ alkyl group, by reacting an

amine of general formula:

: Vég,A NH:2
_R1

15 (9)

R

x
\++i

in which A, R’, Ry, T, X, W, W' and Z have the same

meaning as above, with an aldehyde of general formula:

20 (10)




whi ch gives the desired conpounds of fornmula (1) in the free base form 10
H»- Inthe case where R represents a group (a), by reacting a conpound of
formula (11), after protection of the am ne functional group when R2
and/or R3 represent hydrogen, preferably in a hal ogenated hydrocarbon as
solvent and generally at the reflux 15 tenperature, wth a hal ogenating
agent, such as thionyl chloride, phosgepne or oxalyl chloride, to produce
an acyl halide, which is subsequently treated, preferably at a

t enper at ur e behwednd canBi’entepeapenasuhgdandehher aetlixs agmgarature, wth
an al cohol of general fornula: 20 R4-CH (13) in which R4 has the sane
meani ng as abeowdicadd tihetthei presenessarfy sodiemconpound formed is
deprotected, which 25 gives the desired conpounds of fornula (1) in the
free base foitmiagetoxyborphydiddeaséongdve Rheegiesdgsds cangoomds( Of: a) i f
this group (f) is of the primary dial kyl am noal kyl type, a conmpound of
formula (11)fogfidp plot é&t itds dreendasm derfunctional 5 group when R2
and/ or R3 represent hydrogen, is_reacted, preferably in a polar solvent,
such as NFN—dinethylfoFﬁ%nP&€F°§HJaﬁsﬁ5lP?népt§lop@ﬁﬁ€rg@&ﬂgaéﬂvﬁétmeen 30

and 50C, m”tho%nformula (1) which also correspond to the general

formula:

[ W-W_A—N
HO:C
- Ry Y4
X (11)

in which A, R;, Ry, R3, T, W, W, X and Z have the same

10

meaning as above, are themselves synthetic
intermediates for the preparation of other compounds of
formula (1).

15 To this end, the following methods, starting
from the compounds of formula (11l) in question, can be
employed to obtain the desired compounds of formula
(1), that is to say:

G. - In the case where R represents a group (c),

20 by reacting a compound of formula (11), after
‘protection of the amine functional group when R, and/or
R; represent hydrogen, preferably in a halogenated
hydrocarbon as solvent and generally at the reflux
temperature, with a halogenating agent, such as thionyl

25 chloride, phosgene or oxalyl chloride, to produce an

acyl halide, which is subsequently treated, preferably



al cohol of general formula: 10 N-Rio-OH (14) in which R11 and R12 have the
sanme meani ng as above and R10 represents a linear Cl-C4 al kyl ene group, 15
the reaction taking place in the presence of carbonyldiim dazole and

1, 8-di azabi cycl o[ 5. 4. 0] - undec-7-ene, and then, if necessary, the conpound
formed is deprotected, which gives, in the free base form the desired
conpounds of formula (1), 20 b) if this Zroup (f) is of the secondary or
tertiary dial kyl am noal kyl type, a conpound of formula (11), after
protection ofat henlareme témpetaumae, grotip aheompRuaddd Hrg&Berapr esent
hydrogen, is reacted, preferably in an aprotic 25 solvent, such as a

hal ogenat ed hieifreeka bon, and 23 generally at the ref |lux tenperature of
the nedium with a hal ogenating agent, such as thionyl <chloride, to
produce an acyl halide, which is subsequently treated, preferably at
anbient 5 tenperature, with Rgualcohol of above formula (14), in which R11
and R12 have the sane naﬂgfﬁg as: above and R10 represents a secondary or
tertiary C2-C4 al kyl ene’ grogp,  and then, if necessary,, the conpound
fornmed is deprotected, which dives the 10 conpounds of H& mul a (1) in the
hydr ohal i de form

5
in which R and R; have the same meaning as above, and
then, if necessary, the compound formed is deprotected,
which gives the desired compounds of formula (1) in the
free base form.
10 H. - In the case where R represents a group (a),

by reacting a compound of formula (11), after
protection of the amine functional group when R, and/or
R; represent hydrogen, preferably in a halogenated
hydrocarbon as solvent and generally at the reflux

15 temperature, with a halogenating agent, such as thionyl
chloride, phosgene or oxalyl chloride, to produce an
acyl halide, which is subsequently treated, preferably
at a temperature between ambient temperature and the
reflux temperature, with an alcohol of general formula:

20
R,-OH
(13)

in which Ry has the same meaning as above, and then, if
necessary, the compound formed is deprotected, which
25 gives the desired compounds of formula (1) in the free

base form.




or in the free base form which hydrohalide can be treated, if necessary,
wth a’'basic agent, such as an alkali netal hydroxide or an al kali netal
carbonate, to produce the desired conpounds in the 15 free base form In
t he above processes G Hand |, the protection of the am ne functional
group of the conpound of formula (10), that is to say the protection
envi saged when R2 and/or R3 represent hydpogen, can be 20 obtained, for
exanpl e, by treatnment by neans of a conpound which nakes possible the
attachnment of a gra@up- ¢hi thecanskewkaszel R reporesentisnapatrbugul(d@n :by neans
of 9-fluorenylnmethyl chloroformate, and the deprotection is subsequently
carried out by treatienf whik gr2Epsdddondar pfamheepriioargxanpl e pi peri di ne
or diethylam ne, in an appropriate solvent, for exanple
N, N- di net hyl f or manfdelkgziaminpalkilt hgrease @hepPeURdr efr dsamudaa group (g),
by reacting a conpound of %eneral formula : C 5 Hal (64) in which A, Hal,
RlL, T, W W, X andl2)nhatéteKeProipetiaeaniigthe apane fwnckigneédnpound of
general farnula: RL6 NHO -R17 (65& ,
5 group when R; and/or R3 represent hydrogen, is
reacted, preferably in a polar solvent, such as
N,N-dimethylformamide, and usually at a
temperature of between 30 and 50°C, with an
alcohol of general formula:
10 .
Ry \
N—Ric—OH
S (14)
R12

in which Ri; and R;; have the same meaning as above
and Rip represents a linear C;-C; alkylene group,
15 the reaction taking place in the presence of
carbonyldiimidazole and 1,8-diazabicyclo([5.4.0]-
undec-7-ene, and then, if necessary, the compound
formed is deprotected, which gives, in the free
base form, the desired compounds of formula (1),
20 b) if this group (f) is of the secondary or
tertiary dialkylaminoalkyl type, a compound of
formula (11), after protection of the amine
functional group when R; and/or R; represent
hydrogen, is reacted, preferably in an aprotic

25 solvent, such as a halogenated hydrocarbon, and



10 to obtain the conpound of general formula: R, eN N R17-0 / 15 '- Hal
(66) which is subsequently reacted with an amne of fornmula (8) as

descri bed above for the conpound (7). O her conpounds of forrmula (1) can
be used as 20 synthetic internediates for conpounds of the invention, in
particular the cyano derivatives which also correspond to the general
formula: 25 NCO Il CR2 ANR3 R (15)28n which A, Rl, R2, R3, T, W W
X and Z have the sane 5 neaning as above. Thus, the follow ng nethods can
be enpl oyed, generally at the reflux temperature of the medium,

with a halogenating agent, such as thionyl
chloride, to produce an acyl halide, which is
subsequently treated, preferably at ambient
5 temperature, with an alcohol of above formula

(14), in which R;; and R;; have the same meaning as
above and Rj;p represents a secondary or tertiary
C2;-C4 alkylene group, and then, if necessary, the
compound formed is deprotected, which gives the

10 compounds of formula (1) in the hydrohalide form
or in the free base form, which hydrohalide can be
treated, if necessary, with a basic agent, such as
an alkali metal hydroxide or an alkali metal
carbonate, to produce the desired compounds in the

15 free base form.

In the above processes G, H and I, the
protection of the amine functional group of the
compound of formula (10), that is to say the protection
envisaged when R, and/or R; represent hydrogen, can be

20 obtained, for example, by treatment by means of a
compound which makes possible the attachment of a group
which can be easily removed, in particular by means of
9-fluorenylmethyl chloroformate, and the deprotection
is subsequently carried out by treatment with a

25 secondary amine, for example piperidine or
diethylamine, in an appropriate solvent, for example

N, N-dimethylformamide.



that is to say: J. - In the case where R represents a group (c) in which
R6 rand ‘R7 each represent hydrogen, a conpound of 10 fornmula (15) is
hydrol ysed in the presence of a strong acid, such as, for exanple,
sul phuric acid, and generally at anbient tenperature, which gives, in the
free base form the desired conpounds of formula (1). K - In the case
where R represents the tetrazolyl 15 grpmp, a conpound of formula (15) is
reacted, preferably in an aprotic solvent, such as an aromatic
hydrocarbon, for exanpl enbenzesaser whekuerRereppdsetisdahbl yratipt hg)ref | ux
tenperature of the nedium with a tri(Cl-C4 alkyl)azidotin, for exanple
tributylazidotin, B9 whachiggvescompotthd bfegehaself éomnuihe :desired
conpounds of formula (1). In another way, the conpounds of formula (1) in
which R represents the cyano group, the formyl group, a group (a), a group
(d), a group (e) or a gooup 25 (f) and in which R2 and R3, which are
different, each 26 rep|esent a line@r or branched Cl-C6 al kyl group or a
C3-C6 cycl oal kyl gro F be obt ai ngd byWcBhyeYti+ngpa secgg?ary am ne,

é oupi Al i g/ gﬁy&V n

conprising an - NHR3 Wi h otther than hydrog to a
tertiary am ne by reacti of =—eqgpoundz0f general formula: A-NHR 3
(16) in which A Rl, R 7% XX W 'and Z have the sane

5
in which A’, Hal, R;, T, W, W, X and Z have the
same meaning as above, with a compound of general
formula:
RNHO—R,,  (65)
10
to obtain the compound of general formula:
O
P I
R W__Wl L
1e\N ICl / yA Hal (66)
R"*O// t“‘— z
17 X/ R1 .
T
15

which is subsequently reacted with an amine of
formula (8) as described above for the
compound (7).
Other compounds of formula (1) can be used as
20 synthetic intermediates for compounds of the invention,
in particular the cyano derivatives which also

correspond to the general formula:



10 meani ng as above and R 3 represents a linear or branched Ci1-C6 alkyl
group Or a C3-C6 cycloal kyl group, with a halide of general fornmula: Hal -
R'2 (17) 15 in which Hal represents a hal ogen atom preferably brom ne,
and R'2 represents a |linear or branched C1-C6 al kyl group or a C3-C6
cycl oal kyl group, the reaction taking place in the presence of a basic
agent, such as 20 an al kali netal carbonagte or hydroxi de, and preferably
at the ref lux tenperature, which gives the desired conmpounds of fornula
(1) in the free base form The nethods described above make it possible to
obtain the conmpounds of forrmula (1) in the formof 27 _mRxtures of isomers
when one or nore asymmetric carbons 6 re ppg ntAKta§§fer;Ethese i soners

0" kn

can be produced in a sep form e oyl t‘hods, such as,
for 5 exanple, chrohéi precipriatiogn. L. - ThE& conpounds of
fornula (1) obtained in tfa _Axee baft formzaCcording to one or other of

the methods described above caX subsequently be converted,“% necessary,
to pharmaceutically acceptable salts by 10 reaction with an' appropriate
organic or inorganic acid, for exanple oxalic, maleic, fumaric,

met hanesul phoni c, benzoic, ascorbic, panoic, succinic, hexamc,

in which A, Ri, Ry, R;, T, W, W', X and Z have the same
5 meaning as above.
Thus, the following methods can be employed,
that is to say:
J. - In the case where R represents a group (c¢) in
which Rs and R; each represent hydrogen, a compound of
10 formula (15) is hydrolysed in the presence of a strong
acid, such as, for example, sulphuric acid, and
generally at ambient temperature, which gives, in the
free base form, the desired compounds of formula (1).
K. - In the case where R represents the tetrazolyl
15 group, a compound of formula (15) is reacted,
preferably in an aprotic solvent, such as an aromatic
hydrocarbon, for example benzene or toluene, and
usually at the reflux temperature of the medium, with a
tri(C:-C4 alkyl)azidotin, for example tributylazidotin,
20 which gives, in the free base form, the desired
compounds of formula (1).
In another way, the compounds of formula (1)
in which R represents the cyano group, the formyl
group, a group (a), a group (d), a group (e) or a group

25 (f) and in which R; and R;, which are different, each



bi smet hyl enesal i cylic, ethanedisul phonic, acetic, propionic, tartaric,
salicylic, citric, gluconic, 15 lactic, malic, cinnamc, mandelic,
citraconic, aspartic, palmtic, stearic, itaconic, glycolic,

p- am nobenzoi c, glutam c, benzenesul phonic, p-tol uenesul phonic or

t heophyl | i neacetic acid, lysine or histidine or else hydrochloric,

hydr obrom ¢, 20 sul phuric, sul pham c, pheggphoric or nitric acid. The
conpounds of fornmula (2) can be obtained by various nethods according to
their chem calrepsietetttute landarooe Rathictieldad, ycacened ngrdwp tde a position
of the R group. 25 A. - The conpounds of fornmula (2) in which R is
situated in tRe-Gs pogloarkydndyrey esantise tdietarasd byyranprendt pioup (a) or
a group (f) and R is situated in 28 the 2-position can be prepared
according to skgondequenpénsf, svagedsholbown aNH&:t eeupaioywhdcder; vative
of general forrmula: 5 10 CN X-H (18) in which T and X have the sane

neani ng as abBévethes thazt dydwookeni odine itertharyr egdmee byofreamdoina t o

f orm an |odo derivati ve of
of a compound of general formula:

R' ? W A—NH—R"3
- %%A NH
Ry Z

X : (16)

N\t

in which A, R;, R, T, X, W, W’ and Z have the same
10 meaning as above and R’; represents a linear or branched
C1-Cs alkyl group or a C;-C¢ cycloalkyl group, with a

halide of general formula:

Hal - R",
(17)
15
in which Hal represents a halogen atom, preferably
bromine, and R”; represents a linear or branched C;-Cg
alkyl group or a C3-Cg cycloalkyl group, the reaction
taking place in the presence of a basic agent, such as
20 'an alkali metal carbonate or hydroxide, and preferably
at the reflux temperature, which gives the desired

compounds of formula (1) in the free base form.

The methods described above make it possible

to obtain the compounds of formula (1) in the form of



general formula: CN 15 X-H (19) in which T and X have the sane neani ng as
above, ‘'or, a benzoic acid derivative of general formula: 29 X-H 5 10 15
(20) in which T and X have the same neaning as above, is treated first
with an alkali nmetal iodide and an oxidizing agent, such as an al kal

metal hypochlorite, for exanple sodium hypochlorite, and subsequently wth
an al cohol of general formula: R4 CH (2% in which R4 has the sane
meani ng as above, which gives an iodo derivative of general formula:
CO2R4 X-H (22jixtures of isomers when one or more asymmetric carbons

are present.

However, these isomers can be produced in a

separate form by employing known methods, such as, for
5 example, chromatography or precipitation.

L. - The compounds of formula (1) obtained in the
free base form according to one or other of the methods
described above can subsequently be converted, if
necessary, to pharmaceutically acceptable salts by

10 reaction with an appropriate organic or inorganic acid,
for example oxalic, maleic, fumaric, methanesulphonic,
benzoic, ascorbic, pamoic, succinic, hexamic,
bismethylenesalicylic, ethanedisulphonic, acetic,
propionic, tartaric, salicylic, citric, gluconic,

15 lactic, malic, cinnamic, mandelic, citraconic,
aspartic, palmitic, stearic, itaconic, glycolic,
p-aminobenzoic, glutamic, benzenesulphonic,
p-toluenesulphonic or theophyllineacetic acid, lysine
or histidine or else hydrochloric, hydrobromic,

20 sulphuric, sulphamic, phosphoric or nitric acid.

The compounds of formula (2) can be obtained
by various methods according to their chemical
structure and more particularly according to the
position of the R’ group.

25 A. - The compounds of formula (2) in which R’ is
situated in the 5-position and represents the cyano

group, a group (a) or a group (f) and R; is situated in



in which R4, T and X have the sanme neaning as above, 20 b) the iodinated
derivative of fornmula (19) or (22) is reacted with an acetyl enic
derivative of general formula: 30 HC=C R 1 (23) in which Rl has the sane
meani ng as above, in the 5 presence of an appropriate catalyst, such as a
pal | adi um derivative, for exanple tetrakis(triphenyl- phosphine)pall adi um
and of cuprous iodide, which gives the ¢dgsired conpounds of fornula (2).

| f necessary, the preparation of the ester of 10 forrmula (22) can be
carried out acherdi-pgsteibhecant bedprdgaceidbadcabkavagbyb sharting from an
acid of formula (20) in the acyl halide formobtained after treatnent of
t he benzoi ¢ aekduderevafi seagesf bedolva (20) by neans of a hal ogenating
agent, for exanple thionyl chloride, 15 phosgene or oxalyl chloride. B. -
The conpounds of f @) nul githeri nawkivehoRdergvasivearédgenetrhd 6- position and
represents the cyano group or a group (a) or a group (f) and R is
situated in the 2-posi £PERUéan be obtained as follows: 20 a) a conpound of
gener al fo%nula: R, X CH3 COH (24)

CN

in which T and X have the same meaning as
above, 1is treated with iodine in the presence
10 of ammonia to form an iodo derivative of

general formula:

CN
T
I
X—H (19)
15 in which T and X have the same meaning as
above,

or, a benzoic acid derivative of general

formula:



in which T and X have the sane neani ng as above and R 1 25 represents the
cyano group, a group (a) or a group (f), 31 is reacted with the anhydride
of trifluoronethanesul phonic acid in the presence of pyridine, to produce
a conpound of general formula: X -CH3 5 OS2CF3 (25) in which R1, T and
X have the sane neani ng as above, b) the conpound thus forned is reacted
wth an acetylenic derivative of fornulaze22) in the presence 10 of an
appropriate catalyst, for exanplqsaigalladlun1 derivative, such as

di chl or obi s(tri phenyl phosphi ne)- pafl adium and of an acid acceptor, such
as triethylamne, to formthe cospepunds of general fornula: 15 X - CHs
CCR (26) inwhich R1, R1, T gﬂ:ﬂ have the sane neaning as above, 20 c)
this conmpound of forrmula (26) is en cyclized in the presence of boron
tribromde at a 32 tenperature o 1 H$ss t han -50C, which gives the

(20)

in which T and X have the same meaning as
above, is treated first with an alkali metal
5 iodide and an oxidizing agent, such as an
alkali metal hypochlorite, for example sodium
hypochlorite, and subsequently with an

alcohol of general formula:

Ra™—0OH
10 (21)
in which R; has the same meaning as above,
which gives an iodo derivative of general
formula:
15
COz2R4
T
I
22
X—/H (22)
in which Ry, T and X have the same meaning as
above,
20 b) the iodinated derivative of formula (19) or

(22) is reacted with an acetylenic derivative of

general formula:



het erocyclic conpounds of general fornmula: R' 5 (27) in which Rl, T and X
have t he sane meani ng as above and R' represents the cyano or carboxylic
group, which gives either desired conpounds of fornmula (2) where R _
represents the cyano group or an acid when R' 10 represents the carboxylic
group, d) 'this acid is esterified with an alcohol of fornula (21) or of
formula (14), which gives desired conpogpds of the formula (2). C. - The
compounds of formula (2) in which R is 15 situated in the 4-position and
represents the cyano group, a group (a) or a group (f) and R1 is situated
in the 2-position can be obtained as follows: a) a conpound of general
formula: 20 OH X CH3 (28) iHCWhECh R1, T and X ha{@3)t he sane meaning as
above, is reacted with trifluoronethanesul phonic acid in the 33 presence
of pyridine, to produce a conpound of general fornmula: O SQ2CF3 X-CH3
(29)
in which R; has the same meaning as above, in the
5 presence of an appropriate catalyst, such as a
palladium derivative, for example tetrakis(triphenyl-
phosphine)palladium, and of cuprous iodide, which gives
the desired compounds of formula (2).
If necessary, the preparation of the ester of
10 formula (22) can be carried out according to the method
described above but starting from an acid of formula
(20) in the acyl halide form obtained after treatment
of the benzoic acid derivative of formula (20) by means
of a halogenating agent, for example thionyl chloride,
15 phosgene or oxalyl chloride.
B. - The compounds of formula (2) in which R’ is
situated in the 6-position and represents the cyano

group or a group (a) or a group (f) and R: is situated

in the 2-position can be obtained as follows:

20 a) a compound of general formula:
R
T
— X7 CHas (24)
OH

in which T and X have the same meaning as above and R';

25 represents the cyano group, a group (a) or a group (f),



5in which R1, T and X have the sane neaning as above, b) the conpound
thus forned is reacted with an acetylenic derivative of fornmula (23) in the
presence of an appropriate catalyst, such as a palladium 10 derivati ve,

for exanple dichlorobis(triphenylphosphine)palladium and of an acid
acceptor, such as triethylamne, to formthe conpounds of general formila:
CC R -CH3 15 (30) in which R1, Rl and1X have the same neani ng as above,
c) this conpound of fornula (30) is then cyclized in the presence of boron
tribrom de, whisclrea2@egi wesht hbehendwdeyide ofconpounds of general formul a:
(31) 34 5in which R1r Rl, T and X have the sane neaning as above, which
correspond t ottrhé ldesiomet hengsodptiondtc afcdidmilna th2) pralsteacsatifvel y, the
conmpounds of formula (2) in which R is situated in the 5-position and
represents theveydasegr 6eppPradgcsug cayreungd gfogenerpl degmrla:s in the
2-position can also be prepared as follows: 10 |I. Wien R represents a
group (a):

‘
1

X7CHs

c O~—S0,CF3 (25)

in which R’;, T and X have the same meaning as above,
b) the compound thus formed is reacted with an

acetylenic derivative of formula (22) in the presence

10 of an appropriate catalyst, for example a palladium
derivative, such as dichlorobis(triphenylphosphine) -
palladium, and of an acid acceptor, such as
triethylamine, to form the compounds of general
formula:

15
R
X —CHs

C=EC—Ri - (26)

in which R’;, R;, T and X have the same meaning as
above,
20 c) this compound of formula (26) is then

cyclized in the presence of boron tribromide at a



a) a benzoate of general fornmula: R15 (32) X-H 15 in which T and X have the
sanme neani ng as above and R15 represents a group (a) or (f), is first
treated with nethanesul phonic acid in the presence of phosphorus

pent oxi de and hexanet hyl enetetraam ne, to give a fornyl derivative of
general formula: 20 X-""H (33) 35 in which R15, T and X have the sane
nmeani ng as above, b) this conpound of fogpula (33) is subsequently reacted
with an ester of general fornmula: R 1-YH -C02 C4 HO-t 5 Br (34) in which
R1 has the sanempeaaingeasfabewe, tihhch59rceswhhehcgtipesndaeof general
formula: 10 X R 1-CH COR2C4H9-t (35) in which R1, R15, T and X have the
same neani ng heteabovelic) conpsundseprfofiehermll dofBE)ai:s treated with 15
formc acid or trifluoroacetic acid, which gives the

| (27)

in which R;, T and X have the same meaning as above and
R” represents the cyano or carboxylic group, which
gives either desired compounds of formula (2) where R”
represents the cyano group or an acid when R”

10 represents the carboxylic group,

d) "this acid is esterified with an alcohol of
formula (21) or of formula (14), which gives desired
compounds of the formula (2).

C. - The compounds of formula (2) in which R’ is

15 situated in the 4-position and represents the cyano
group, a group (a) or a group (f) and R; is situated in

the 2-position can be obtained as follows:

a) a compound of general formula:
R"
OH
T X—CHs (28)

20

in which R’;, T and X have the same meaning as above, is

reacted with trifluoromethanesulphonic acid in the



acids of general fornmula: (36) "I' R1 CHQ2H 36 in which R, Rl;, T and
X-have 't he sane neaning as above, d) this conpound (36) is cyclized in the
presence of benzenesul phonyl chloride or 5 p-tol uenesul phonyl chloride and

of an acid acceptor, such as triethylam ne, which gives the desired

conpounds of formula (2). I1. Wien R represents the cyano group: a) a
fornyl derivative of general fornula: 103X-CH3 (37) in which Hal, T and X
have the sane nmeaning as above, is first treated with zinc cyanide in the

presence of pbeaanappbippiatdiaat akysprotiateeyadphgoanpablfadievwdral
derivative, such as tetrakis(triphenyl phosphine)- palladium which gives

t he conmpoundsfotmgéaeral fornula: CNO | | H 20
'
T O~ S0,CF;
X7CHj (29)
5

in which R’;, T and X have the same meaning as above,
b) the compound thus formed is reacted with an
acetylenic derivative of formula (23) in the presence
of an appropriate catalyst, such as a palladium
10 derivative, for example
dichlorobis (triphenylphosphine)palladium, and of an
acid acceptor, such as triethylamine, to form the

compounds of general formula:
C=C—Ry

ﬁH
X CH>»
15 ' (30)

in which R’1, Ri1 and X have the same meaning as above,
c) this compound of formula (30) is then
cyclized in the presence of boron tribromide, which

20 gives the heterocyclic compounds of general formula:

R
(31)

Ry



X-CH3 (38) in which T and X have the sane neaning as above, 37 b) this
compound of formula (38) is subsequently denmethylated with [ithium
chloride, which gives the conpounds of general formula: CN5 X- H (39) in
which T and X have the sanme neani ng as above, c) this conpound of fornula
(39) is then treated wth an ester of general fornmula: 10 R 1 9H C02 R4

Br (40) in which R1 and R4 have the sane3meani ng as above, in the presence
of a basic agent, such as an alkali netal 15 carbonate, which gives the
conpounds of general fornmula: R 1-CHCO2 R4 (41) 20 in which Rl, R4, T
and X have the sane neani ng as above, 38 d) and e) this ester of fornula
(41) is saponﬁﬂi@hich R’1, Ry, T and X have the same meaning as

above, which correspond to the desired compounds of
formula (2).

5 Alternatively, the compounds of formula (2)
in which R’ is situated in the 5-position and
represents the cyano group, a group (a) or a group (f)

and R; is in the 2-position can also be prepared as

follows:
10 I. When R’ represents a group (a):
a) a benzoate of general formula:

Ris

15 in which T and X have the same meaning as above and Rjs
represents a group (a) or (f), is first treated with
methanesulphonic acid in the presence of phosphorus
pentoxide and hexamethylenetetraamine, to give a formyl
derivative of general formula:

20
Ris

X—H (33)



in the presence of a basic agent, such as an alkali netal hydroxide, and
the aci'd thus obtained is cyclized in the presence of benzenesul phonyl
chloride or 5 p-toluenesul phonyl chloride and of an acid acceptor, such as
triethylam ne, which gives the desired conpounds. The conpounds of formula
(2) inwhich R is situated in the 7-position and represents the cyano 10
group, a group (a) or a group (f) and Rl3gs situated in the 2-position can
be obtained according to the sequence of stages below a) an al cohol of
general fornmuia: wbbHchXR;H I5 aRktH XN 42)vd nhehisameRbtearapree sentabarecyano or
fornyl group and T and X have the same neani ng as above, is treated with
met hyl iodide in the prébéaceompoandabkalfiprmefal (20)hydr sdbsetivegicly a
conpound of general fornula: R16 (43) 39 in which R16, T and X have the
same meani ng HS2abedevVibh fRecesbfpoafidIengsafotaeBuls:reacted with
trifluoronethanesul phoni c anhydride, to forma conmpound of general
f or mul a:
R1"'?H'_1302Cth'—_t
Br

5 (34)

in which R; has the same meaning as above, which gives
the compounds of general formula:

15

T P
C—H
X (35)
10 R 4~ CH——CO2C4Hg—¢

in which R;, Ri5, T and X have the same meaning as
above,
c) this ester of formula (35) is treated with
15 formic acid or trifluoroacetic acid, which gives the

acids of general formula:

| (36)
R+~ CH—™COzH



5 R16 OSO2CF3 X CH3 (44) in which R16, T and X have the sane neani ng as
above,."* ¢) the conmpound thus forned is treated with a 10 conpound of the
formula (23) in the presence of an appropriate catalyst, such as a

pal I adi um derivative, for exanple dichlorobis(triphenyl phosphine)palladi um
whi ch produces the conmpound of general formula: C= CR X CH3 R16 15 (45)
in which RL, R16, T and X have the sane pganing as above, d) the conpound
of formula (45) thus formed is 20 subsequently reacted: when R16
represents thencyanchgRoupRi:wi Th ahidt bi avec hiher isdene teahdmng talke desired
conpounds of formula (2) in which R represents the cyano group, 40 when
R16 represent 8ooe.formyl group, with an alkali netal cyanide in the
presence of manganous oxide and acetic acid, to give a conpound of

general formula: @) this compound (36) is cyclized in the
presence of benzenesulphonyl chloride or
5 p-toluenesulphonyl chloride and of an acid acceptor,
such as triethylamine, which gives the desired

compounds of formula (2).

II. When R’ represents the cyano group:

a) a formyl derivative of general formula:
10
H al
T 7
C—/H
(37)
X™—CHs

in which Hal, T and X have the same meaning as above,
is first treated with zinc cyanide in the presence of
15 an appropriate catalyst, for example a palladium
derivative, such as tetrakis(triphenylphosphine) -
palladium, which gives the compounds of general

formula:

CN

X—CHj (38)
20

in which T and X have the same meaning as above,



5-C-::::: GCR - X-CH3 CO2CH3 (46) in which RL, T and X have the sane
meani ng- as above, which is cyclized with lithiumchloride, to 10 give a
m xture of ester and of acid of general fornula: R RL7 (47) 15 in which
R1, X and T have the sane neani ng as above and R17 represents the

met hoxycar bonyl or carboxylic group, which mxture is treated with

met hanol in the presence of a strong acidy such as sul phuric acid, which
gi ves the desired conmpounds 20 of forrmula (2) in which R represents the
met hoxycar bonyl group. 4bisThempbhed odnioumtdaof(3Bor msl auldeguehatlyis to
say the conpounds of formula (2) in which R, situated in the 7-position,
represents a gesephyapted whtht Bétbiveprhderdtie; hehisthaiyesr sty group,
or a 5 group (f), can be obtained by saponifying an ester of fornula (2)
in which R, spipauedsi Aft generagodrrmyaa:represents the net hoxycar bonyl

group, in the presence of a basic agent, such as an
CN
0
T Il
C—H
_ 9
5 X—H (39)

in which T and X have the same meaning as above,
c) this compound of formula (39) is then treated
with an ester of general formula:

10
RF—QH_C02R4
Br (40)

in which R; and R; have the same meaning as above, in
the presence of a basic agent, such as an alkali metal
15 carbonate, which gives the compounds of general

formula:

N
T i
C—H
X
|
R+ —CH™CO2R 4 (41)

20 in which R;, R4, T and X have the same meaning as above,



al kali nmetal hydroxide, to give a salt, which is 10 acidified with a strong
aci'd, such as hydrochloric acid, to give a 7-carboxybenzofuran derivative,
which is esterified with an al cohol of fornmula (14) or an al cohol of
general formula: 15 R4 - OH (48) in which R 4 represents a C2-C6 al kyl
group or a C3-C6 cycloal kyl group, which gives the desired conpounds of
formula (2). 20 The conpounds of formula3g2) in which R represents the
formyl group can be prepared by oxidizing, with oxalyl chloride, an

al cohol of generall)feanduka: thHOEREsRBr( 49) £42muila WRLGh iR]l saocandiédhave
the sane neaning as above, to give the desired conpounds. The conpounds of
fornmul a (2) ianwhhehpResenepr e§ent baancorgretgr suphofisf enmallkallé) can be 5
obtai ned by treating an al dehyde of general fornula: (50) 10 in which Ri1,
X and T have MREadahEdredafrg asdabbgeachwiit Rhascelpedngdof sgenerakefor nul a:

R9-O- NH2 (51) ,15 jn which R9 has_the sane_neaning as above, optionally in
in the presence of benzenesulphonyl chloride or

5 p-toluenesulphonyl chloride and of an acid acceptor,
such as triethylamine, which gives the desired
compounds .

The compounds of formula (2) in which R’ is
situated in the 7-position and represents the cyano
10 group, a group (a) or a group (f) and R; is situated in
the 2-position can be obtained according to the

sequence of stages below:

a) an alcohol of general formula:
T OH
X—H
Ris (42)

15

in which Rj¢ represents a cyano or formyl group and T
and X have the same meaning as above, is treated with
methyl iodide in the presence of an alkali metal

20 hydride, to give a compound of general formula:

—OH
X-CHs3

(43)
Rie



the formof its salts, in an acid-scavenging solvent, for exanple
pyridine, to formthe desired conpounds. The conpounds of forrmula (2) in
which R represents a ketone group of fornula (d) can be 20 obtained by
treating an acid of general fornula: HO2C (52) 43 in which Rl, T and X
have the sanme neani ng as above, w th a hal ogenating agent, such as thionyl
chloride or oxalyl chloride, and then bygreacting the acyl halide thus
formed with a cadm um derivative of general 5 formula: (R8)2 Cd (53) in
whi ch R8 has fhewkaaok Reanimgnab Xalewe tMd g wesinily tdhe «esid,ed
conpounds. The conpounds of formula (3) are either known products or
products whi ch canbbe ptkparenpbynkinohns fethedsisFoeraexafdpivérht he
conpounds of fornula (3) in 15 which A represents a C3-C5 al kyl radical
can be obtai nedifluprenetbagaenéphonist agbydbefew ta) facyl at coppofind
compound of general formula: 20 -Hal (54) in which A, Hal, W W and Z
have the saneChedfififeasioaBBia; with acetyl chloride in the presence of a
Lew s

5

0S0,CF3
X7 CHsz

= (44)

in which Rjs, T and X have the same meaning as above,
c) the compound thus formedlis treated with a
10 compound of the formula (23) in the presence of an
appropriate catalyst, such as a palladium derivative,
for example dichlorobis(triphenylphosphine)palladium

which produces the compound of general formula:

C=C—Rqi
X—CH3s

Ri1s

15 (45)

in which R;, Ris, T and X have the same meaning as
above,
d) the compound of formula (45) thus formed is
20 subsequently reacted:
¢ when R;s represents the cyano group, with lithium
chloride, to form the desired compounds of formula

(2) in which R’ represents the cyano group,



acid, such as alumniumchloride, to forma conpound of general fornula:
25 44 H3CO2C VA-Ha! | in which A, Hal, W W and Z have the sanme neaning
as above, 5 b) reaction of the conpound of formula (55), first with
bromine in the presence of an alkali netal hydroxide and subsequently wth
a strong acid, such as hydrochloric acid or sul phuric acid, to produce the
acid of general formula: 10 HO2C ' A-Hai4Z2 (56) in which A, Hal, W W
and Z have the sanme neaning as above, 15 c) esterification of the acid of
formula (56) or ® owhanh&ld depofeddansd atheerforobtlaigrediaf tweirttt reeat nent, for
exanpl e, by nmeans of thionyl chloride, this esterification being carried
out by means of anaakséhometsf gwaside fior theapre2ecRt® ofOHaf§ajous

oxide and acetic acid, to give a compound of

general formula:

A N\—C=C-R,
o — X-CH,

CO2CHs
(46)

in which R;, T and X have the same meaning as
above, which is cyclized with lithium chloride, to
10 give a mixture of ester and of acid of general

formula:

15 in which R;, X and T have the same meaning as above
and Rj7 represents the methoxycarbonyl or
carboxylic group, which mixture is treated with
methanol in the presence of a strong acid, such as
sulphuric acid, which gives the desired compounds

20 of formula (2) in which R’ represents the

methoxycarbonyl group.



in which R=a represents a C1-C4 al kyl group, to produce an ester of general
farmul ai* 25 45 Rle2C (58) in which A, Hal, RIS W W and Z have the sane
neani ng as above, 5 d) am nolysis of the conpound of fornula (58) by
means of an amine of fornmula (6) in the presence of a basic agent, such as
an al kali metal carbonate, to form the conpounds of general fornula:
R1802C /R2 A" NR 3 10 L (59) in whichgadA, R, R3, RI8 , W W and Z have
the sane neaning as above, e) saponification of the conpound of formula 15
(59) by neans of aThasiothagerbmpsuakisas fafoatkdla (28t alchaltydsotiodgayt o form
the acids of general fornmula: /R2 H2C (60) 20 in which A, R2, R3, W W
and Z have the samsheesompguasisabdvéorddla (2) in which R’, situated
in the 7-position, represents a group (a), with
the exception of the methoxycarbonyl group, or a
5 group (f), can be obtained by saponifying an ester
of formula (2) in which R’, situated in the
7-position, represents the methoxycarbonyl group,
in the presence of a basic agent, such as an
alkali metal hydroxide, to give a salt, which is
10 acidified with a strong acid, such as hydrochloric
acid, to give a 7-carboxybenzofuran derivative,

which is esterified with an alcohol of formula

(14) or an alcohol of general formula:

R',—-OH (48)
15
in which R’4 represents a C,-Cs alkyl group or a
C3-Cs cycloalkyl group, which gives the desired
compounds of formula (2).
20 The compounds of formula (2) in which R’

represents the formyl group can be prepared by
oxidizing, with oxalyl chloride, an alcohol of

general formula:

HOHZCAQ:}FQ
X

T

5 (49)



f) reaction by means of a hal ogenating agent, such as thionyl chloride,
phosgene or oxalyl chloride, to formthe desired conpounds. The conpounds
of formula (5) can be prepared 5 starting froman ester of fornmula (1) in
which R represents a group (a): (a) by treating this ester of fornula (1)
at the reflux tenperature of the nedium by neans of glycol in the
presence of p-tol uenesul phonic acid, to fhgrma 10 ketal of general fornul a:
(61) in which A, RL, R2, R3, R4, T, X, W W and Z have the 15 sane
meani ng as above, (h)whycheduci¥gahdi s keupotnd 9im&onauhang6dy by neans
of an al kali netal hydride, such as lithium alum niumhydride, and in a
sol vent, such as ambet’ker to paver atlecdesheedesompdundepounds. 20 The
conmpounds of formula (6) can be obtained by reacting a ketone conpound of
general fornul a: 47he HahpEeR¥si piwlicchuAz KA, iR whRth R’ X, W W and Z
have the sane neaning as above, w th sodium azide in the presence of 5

t et r abut yl anmoni untPBdRgenRteoaRoPmimRe Jdeskr e foomydands) Tha benmpounds of

formula (7). can be gregared starting froma conpound of formula (2) by
reaction o obtalned by treating an aldehyde of general

formula:

o,

l
(50)

T X

10 in which R;, X and T have the same meaning as above,

with a compound of general formula:

15 in which Ry has the same meaning as above, optionally in
the form of its salts, in an acid-scavenging solvent,
for example pyridine, to form the desired compounds.

The compounds of formula (2) in which R’
represents a ketone group of formula (d) can be

20 obtained by treating an acid of general formula:

Hozcmm
X (52)

T



this conpound with a dihalide of general fornmula: 10 -W Hal-C Z A Hal

(63) in'which A, Hal, W W and Z have the sane neaning as above and Hal
represents a hal ogen atom such as 15 chlorine or brom ne, preferably

brom ne, the reaction taking place in the presence of a Lewis acid, such
as alumniumchloride, stannic chloride, ferric chloride or silver
trifluoronethanesul phonate, which gives g1he desired conpounds. 20

Al ternatively, the conpounds of formula (7) in which R represents a group
(a) or a groupn(¥WhiecanRbe Dbdrd nedhdye saiponsdye ngeaniegt & abovermul a (7),
in which R represents a -CO2R'4 group in which R'4 represents a Cl-Cl10
al kyl group owighC3- t8loyehealkyl ag@ntgr suph as theopyésehderdfieaolrasi c
agent, generally an alkali nmetal hydroxide, by treating the salt thus
formed with aoseiyhagchépdideuchndsthedr byhkrerctiagi dhe byylehetliidg the acid
thus fornmed with a halogenating 5 agent, such as oxalyl chloride, and
finally by e&hBpiformgdt Wethcyl craMida drusvasimedon gengmaal cohol  of

formula (13) or &14), to obtain the desired
5" formula:

(Rg), Cd (53)

in which Rg has the same meaning as above, which gives
10 the desired compounds.
The compounds of formula (3) are either known
products or products which can be prepared by known

methods.
For example, the compounds of formula (3) in
15 which A represents a C3-Cs alkyl radical can be obtained
with the sequence of stages below:

a) acylation of a compound of general formula:

{/— %‘ —Hal (54)
4

in which A’, Hal, W, W’ and Z have the same meaning as

20

above, with acetyl chloride in the presence of a Lewis
acid, such as aluminium chloride, to form a compound of
general formula:

25



cbnpounds. Li kew se, the conpounds of formula (62) can 10 be prepared in a
manner “i dentical to those described above for the synthesis of the
conmpounds of formula (7). The conpounds of fornula (63), for their part,
can be prepared by hal ogenating an acid of 15 fornula (56) by neans of an
appropriate agent, such as thionyl chloride, phosgene or oxalyl chloride,
whi ch gives the desired conpounds. The a@yher starting conpounds or
internediates involved in the various processes descri bed above are 20
for the nost part known conpounds or oMdoatddgawhi ch _can be prepared by
known net hods. For exanple,HﬁKéCéﬁFﬁég gﬁgfornula (858 e known and are
disclosed in Patents US 4 831 054 or EBRA471 609 or being able to be
prepared by the nethods 25 disclosed therein. Benzofuran or benzot hi ophene
derivatives which conprise an am noal kyl benzoyl chain and which are
variously substituted on the honocycle are already 49 known. Such
compounds havepbeenl ¢ 201 058d,, WOr vPXAHY & have RMULUSOMPHEY a5
Applications EP 651 998, 'EP 657 162, WO 95/ 10513 or WO 97/ 25033, ﬁ%ere t hey
are present edrasepossessi ng antichol esterol aemc, thronbin- 5 inhibiting
or oestrogen-agoni st properties or inhibiting properties wth respect to
bone | o0ss. 5 b) reaction of the compound of formula (55),

first with bromine in the presence of an alkali metal
hydroxide and subsequently with a strong acid, such as
hydrochloric acid or sulphuric acid, to produce the

acid of general formula:

10
| PV VA Hal
HO2C
y4 (56)
in which A’, Hal, W, W’ and Z have the same meaning as
above,
15 c) esterification of the acid of formula (56) or

of a halide of the latter, obtained after treatment,
for example, by means of thionyl chloride, this
esterification being carried out by means of an alcohol
of general formula:
20
Rig — OH (57)

in which R:g represents a C;-Cs; alkyl group, to produce
an ester of general formula:

25



In point of fact, it has now been discovered, in the context of the
i'nventdi-on, that benzofuran or benzothi ophene derivatives conprising an 10
am noal kyl benzoyl chain and other groups attached to the heterocycle via a
carbon atom exhi bit highly advantageous pharnacol ogi cal properties, in
particular antiarrhythmc properties, while offering very good netabolic
stability, highly acceptable solubility amd 15 very good bioavailability
via the oral route. The results I?%;;érnacologlcal tests carried out for

t he purpose of determnin t oHat he conpounds of the invention
with respect to the cdtd | ar /system are |isted below. 20 I.
Ventricular arrhythm as The aim this test is to determgie the ability

of the compounds of the invention to provide protection against
arrhyt hm as brought about by reperfusion. To this end, use was nmade of the
25 nethod reported by Manning A.S. et al. in Grc. Res., 1984, 55,

545-548, nodi{} 3 divi I, atche re first
anaest heti zed w t dgunfﬁgnfo rbltapy %gﬁ %%VEOE%%'%%ﬁ% mieaniig
i ntraperitonegl 5@g§@ and then they are |ntubated and nai nt ai ned under

assisted respiration. A cannula for intravenous admnistrationis 5
subsequentby insergpd i amiR61Vsit0ht tHEUEBhpound of formula (58) by

means of an amine of formula (6) in the presence of a
basic agent, such as an alkali metal carbonate, to form

the compounds of general formula:

~Raz-

W
/ ATTNN
R1802C —K y Rj

10 z (59)

in which A’, Ry, Ri, Rig, W, W' and Z have the same
meaning as above,
e) saponification of the compound of formula
15 (59) by means of a basic agent, such as an alkali metal

hydroxide, to form the acids of general formula:
- ] /RZ
HC&C-—Z{ ?&ﬂA N\\\
Z
(60)

20 in which A’, Ry, R3, W, W’ and Z have the same meaning

as above,



veins, an intravenous dose of the conmpound to be studied is adm nistered
and, 5'mnutes later, a ligature loop is placed around the |eft anterior
descendi ng coronary artery in the imediate 10 proximty of its origin.
This artery is then occluded for 5 mnutes by pulling on the ends of the
ligature, so as to induce reperfusion by relaxing the tension. The
arrhythm as i nduced by this reperfusion age 15 then evaluated. An

anal ogous test was carried out by the oral route. In this case, the
conpound to be studiied reacadonnicst ecedsl2E@ & hatlegehefdhe lkiggati,ng t he

|l eft anterior descending coronary artery. 20 The results of these tests
showed t hat tﬁechCGﬁp@hﬁégydfCbﬂ@rﬁdwenpbOngm@nbﬁi@anﬂwy phdedde,t he
treated animals, ranging up to 100% at doses of between 0.3 and 10 ny/ kg
via the intratendesm £het desadedoconprogndg.kg via the oral route. 25 11.
Anti adrenergic properties The aimof this test is to determne the ability
of the conpounds of theTPRVERTPERNES Péddee™Re (Sicraas®e RrigPas@Cpr essure
i nduced by 51 hen | ephrine (anti-a effect) and_the acceleration in heart

rate induced B § rSopFe 5PWn€n(5ﬁFFrP°fe¢P€@P}alHldod§ ¥R4&H Ret i zed

bef or ehand wi t h gentgbarbltal aqd chl or al ose.
repreésents a group (a):

(a) by treating this ester of formula (1) at the
reflux temperature of the medium by means of glycol in
the presence of p-toluenesulphonic acid, to form a

10 ketal of general formula:

R402C g
A—N
AL

(61)

in which A, R;, Ry, R3, Ry, T, X, W, W' and Z have the
15 same meaning as above,

(b) by reducing this compound of formula (61) by
means of an alkali metal hydride, such as lithium
aluminium hydride, and in a solvent, such as an ether,
to produce the desired compounds.

20 The compounds of formula (6) can be obtained

by reacting a ketone compound of general formula:



5 For each dog, the dose of phenylephrine (5 or 10 ~ig/kg) which leads to
an increase in the arterial pressure of between 25 and 40 nmmHg and the
dose of isoprenaline (0.9 or 1 ~ig/kg) which should lead to an increase in
the heart rate of 10 between 60 and 120 beats/m nute are first determ ned.
The doses of phenyl ephrine and of isoprenaline thus determned are
injected alternatively every 10 m nutesgand, after obtaining 2 successive
15 reference responses, a dose of t e conmpound to be 20 25 studied is

adm nistered via the i Ry avenous r i ﬁ%Lect The percent age of
reduction, by the conpousfd™\c nvgﬁtl e induced hypertension
in conparison with the B i per eﬁgggn obt ai ned before injection
of this conpound (apprg 5 -Hg 109 , s recorded. Anti-,# effect The
per cent age of reduction, by t conpound to be studied, in the i nduced
acceleration of the heart rate is recorded. 52 The resuléRs of these tests
show that, at doses varying from1l to 10 ng/ kg, the conpounds of

in which A, Hal, R’, R;, T, X, W, W and Z have the same
meaning as above, with sodium azide in the presence of
5 tetrabutylammonium iodide, to form the desired
compounds.
The compounds of formula (7) can be prepared
starting from a compound of formula (2) by reaction of

this compound with a dihalide of general formula:

A—Hal'
Hd_C (63)

in which A’, Hal, W, W’ and Z have the same meaning as

10

above and Hal’' represents a halogen atom, such as

15 chlorine or bromine, preferably bromine, the reaction
taking place in the presence of a Lewis acid, such as
aluminium chloride, stannic chloride, ferric chloride
or silver trifluoromethanesulphonate, which gives the
desired compounds.

20 Alternatively, the compounds of formula (7)
in which R’ represents a group (a) or a group (f) can
be obtained by saponifying an ester of formula (7), in
which R’ represents a -CO;R”,; group in which R”,

represents a C;-Cy¢ alkyl group or a C;3-Cg¢ cycloalkyl



the invention exhibit anti-a and/or anti-R effects which are reflected by
reducti-ons ranging from50% 5 to virtually 100%in the induced
hypertensi on and/or in the induced increase of the heart rate. I11.
Auricular fibrillation The aimof this test is to evaluate the
effectiveness of the conpounds of the invention 10 with respect to
auricular fibrillation induced by permanest stinulation of the vagus nerve
in the anaesthetized dog according to the nmethod described in

Circul ation, &988p,88n thalOpitedénceThé eobpelindageathegehedadédyane
adm ni stered at 15 the cunul ative doses of 3 to 10 ng/kg in sl ow

i ntravenous i atksilonsebkllbydirnutide, dbyvi hgeatningpitbedeadt shstsai ned
auricular fibrillation. At the dose of 10 ng/kg, the conpounds of the

i nventi on genépalpyg wéhlept SEHOPPoRCEAe suencasahydgorhBeriicagiceds i nto a
Si nus rhythn1and prevent the reinductiaon thereof in 50 to 100% of cases.
At this dosef YsF@ﬁFFFEgthPnéFégséganfPﬁ@eﬁeH#Fh BeFRQISRALANSI cul ar

ef fective efractory pe i ods fogyi us bhasal val yes_of the heart period

are 25 obSer 3882ty VS F hiBi PR P§1§ﬁ t RBAndaPBhoYmbdal system The
ool U, 8Lk tplplople! St L g ol ks ol L somaunds of the
of formula (13) or (14), to obtain the desired
compounds.
Likewise, the compounds of formula (62) can
10 be prepared in a manner identical to those described
above for the synthesis of the compounds of formula
(7).
The compounds of formula (63), for their
part, can be prepared by halogenating an acid of
15 formula (56) by means of an appropriate agent, such as
thionyl chloride, phosgene or oxalyl chloride, which
gives the desired compounds.
The other starting compounds or intermediates
involved in the various processes described above are
20 for the most part known compounds or compounds which
can be prepared by known methods.
For example, the amines of formula (8) are
known and are disclosed in Patents US 4 831 054 or
EP 471 609 or being able to be prepared by the methods
25 disclosed therein.
Benzofuran or benzothiophene derivatives
which comprise an aminoalkylbenzoyl chain and which are

variously substituted on the homocycle are already




vari ous peptides, such as noradrenaline (NA), angiotensin Il (A1),

argi ni.ne vasopressin (AVP), neuropeptide Y (NPY) and endothelin (ET), and
also 5 with respect to tachycardic effects induced by isoprenaline (Iso)
in the conscious rat. An arterial catheter (right carotid artery), for the
measurenent of the arterial pressure, and a venous catheter (right jugul ar
vein), for the 10 injection of the produgys to be studied, are inplanted,
24 hours before the test, in nale Sprague Dawl ey rats wei ghi ng

appr oxi mat el ykd6@ng. sueh tbepbahliswhagedByent Aestabseadr e fplaggdmphe,
cylindrical cages and the arterial catheter is 15 connected to a pressure
sensor via a ipvBhvengs poi RatentaApphdubufion$hE® peessgBe sensor i s

itself connected to a polygraph for recording the arterial pressure. The
action of theEEofbouhfs. oWOt RB/LAB&At ponWOVPA/2203Bhewhrtravkrguareoute, is
then investigated with respect to vasoconstrictive effects induced by NA
(1 ~ig/kg), APFesenbed)pg/ ReFsandinvPapsdchglrgyearlaenécy espsombins-doses
of either 3, 10 and 30 ng/kg or 1.3 to 10 ng/kg and solely at the dose of
25 10 ng/ kg mﬂ?ﬁlPéEbéﬁt°¥o°9§§6€6ﬁ§rﬁ9@ﬂﬂ§é BrPper§iepnaticed by NPY (6

~ig/kg) and ET (0.5 ~i or . tachycardic effects_induced by Iso (I
~ig/kg) 54 FiP éfbthﬁ vag988§tb8EtW§Eha§8ﬁP§F§ 5pePaReséPyad

In point of fact, it has now been discovered,
in the context of the invention, that benzofuran or
benzothiophene derivatives comprising an

10 aminoalkylbenzoyl chain and other groups attached to
the heterocycle via a carbon atom exhibit highly
advantageous pharmacological properties, in particular
antiarrhythmic properties, while offering very good
metabolic stability, highly acceptable solubility and

15 very good bicavailability via the oral route.

The results of pharmacological tests carried
out for the purpose of determining properties of the
compounds of the invention with respect to the
cardiovascular system are listed below.

20 I. Ventricular arrhythmias

The aim of this test is to determine the ability
of the compounds of the invention to provide
protection against arrhythmias brought about by
reperfusion. To this end, use was made of the

25 method reported by Manning A.S. et al. in Circ.
Res., 1984, 55, 545-548, modified as follows:
Rats, divided into batches, are first

anaesthetized with sodium pentobarbital (60 mg/kg



in 0.9% physiol ogi cal saline and the conpound to

be studied or of solvent. These peptide injecti

conpound to be studied. According to the durati

be studied is dissolved
in'an appropriate solvent. These peptides are subsequently injected as a 5
bol us under a volune of 0.05 m/kg, 30 and 10 m nutes before the
intravenous adm nistration of 0.1 m/kg of a solution of the conpound to
ons are subsequently
repeated 10, 30, 60 and 120 10 m nutes after the adm nistration of the

on of action

of

t he

conpound to be testved, thkesetirapectiiconsadamouapti andl Ithehe tixteaded every
hours. is The variations in
the arterial pressinsubbted aadninpiistpaniednuofiex gisséstedpti de are then

_ di fference between the
maxi mum ef f ect i ndti€EBIERE1PRe pepti de agoni st and the basal value of the
that NA A-ll,
and ET induce resplcfrpBULlpnéPEadBsTANCPRESaAEBENABtERESSBr éSof 453, 403,
the heart rate of 2097

30 mnutes wthout ever exceeding a total of 5
eval uated by nmeasuring, at different tinmes, the
20 arterial pressure. The_results obtained show

302 and 344 nmmHg and

bIso ing ces an ingrease.in
beats per finute. 28 FﬁqgﬁaiEVoﬁ?

i nvention antagoniégﬁhn a do§g%dg§§ndent fashi.on, t he vaso%gﬂ

= A2F LEREEKTRCUThEDSEI 86

effects induced by

SheaboRPoe

%r
e

studied is administered and, 5 minutes later,

AVP, NPY

SErtPd BsEPGLy FHER A¥9YIABounds of the

ictive
Fects 55

a

ligature loop is placed around the left anterior

descending coronary artery in the immediate

10 proximity of its origin. This artery is then

occluded for 5 minutes by pulling on the ends of

the ligature, so as to induce reperfusion by

relaxing the tension.

The arrhythmias induced by this reperfusion are

15 then evaluated.

An analogous test was carried out by the oral

route. In this case, the compound to be studied is

administered 120 minutes before ligating the left

anterior descending coronary artery.

20 The results of these tests showed that the

compounds of the invention significantly protect

the treated animals, ranging up to 100% at doses

of between 0.3 and 10 mg/kg via the intravenous

route and 10 to 90 mg/kg via the oral route.

25 TII. Antiadrenergic properties

The aim of this test is to determine the ability

of the compounds of the invention to reduce the

increase in blood pressure induced by



i nduced by NPY and by ET and the increase in the heart rate induced by

| s0. At''the highest doses, the maxi muminhibition obtained after 15

m nutes varies between 40 and 80% and the duration of 5 action is at | east
greater than or equal to 30 mnutes. V. Toxicity The toxicity of the
conpounds of the invention proved to be conpatible with their therapeutic
10 use. The pharmaceutical conpositions ggcording to the invention can be
presented in any formsuitable for admnistration in human or veterinary
t herapy. 15 For exahphelepheipkar(eamtauti eFlf ccanpesid itdrs a@fce ltdia taesent
invention can be fornulated for oral, sublingual, subcutaneous,

i ntranmuscul ar, intnaheaots rateansdeced ber iseptranaddmeni(stitdt-fon. As
regards the admnistration unit, the latter can 20 take the form for
exanpl e, of a tabl efferchc¢| dai Aggsaapagathesired baflogehaadcapshl e,
including a hard gelatin capsule, a powder, a suspension, a syrup or
granul es for oral RERFAP3FPatrdnangf caloxagpssi-tory for rectal

adm ni stration or of a 25 saql ution or. suspension for parenteral

admi ni stration. TH8YpRaAFRaceSri E&r E88F08itt POREYSEPhEE NENéNOTon can
conprise, per ad”i955h59k5?”w 9%%’12%&55%0 an increase in the
arterial pressure of between 25 and 40 mmHg and
the dose of isoprenaline (0.9 or 1 ug/kg) which
should lead to an increase in the heart rate of
10 between 60 and 120 beats/minute are first
determined.
The doses of phenylephrine and of isoprenaline
thus determined are injected alternatively every
10 minutes and, after obtaining 2 successive
15 reference responses, a dose of the compound to be
studied is administered via the intravenous route.

- Anti-a effect

The percentage of reduction, by the compound
of the invention, in the induced

20 hypertension, in comparison with the
reference hypertension obtained before
injection of this compound (approximately
100 mmHg), is recorded.

- Anti-f effect

25 The percentage of reduction, by the compound
to be studied, in the induced acceleration of

the heart rate is recorded.



exanple, from50 to 500 ng by weight of active ingredient for oral

adnmini stration, from50 to 200 ng of active ingredient for rectal

adm nistration and from50 to 150 ng of active 5 ingredient for parenteral
adm ni stration. Depending upon the adm nistration route chosen, the
pharmmaceutical or veterinary conpositions of the invention will be
prepared by conbining at |east one of the conpounds of formula (1) or a 10
pharmaceutically acceptable salt of this conmpound wth an appropriate
excipient, it being posShel eestidrtst bé takker tegtbeshowpakead, &ar exanpl e,
of at |east one ingredient selected fromthe foll ow ng substances:

| act ose, st arches, dbaks, vemygnegi Gmoth5 lsteaddt eg/jgl, y they kpypoahiddond,
alginic acid, colloidal silica, distilled water, benzyl alcohol or
sweet eni ng agent s. tiheanveatéonpeshibits aaté -pabhdy/or ehsil-gt edfecas be
treated so that they exhibit a sustained or 20 delayed activity and that
they continual |y rehégBearg prédectrdi R¥dTrafbGREoBs Herpiadpiresi pO&. The

foll owing nonlimting exanples illgstrate the . preparation of the conpounds
and conpospPtions of° VAETHAVENt L8A% 25 EREVPREUEeRt Rypertension

2-butyl -6-nethyl -3-[4-[3-(di butyl,am no).pr.opyl] -
benzoyl]-1-benzofu?gﬁ/é?cépbggﬁlépghced i98%chse of the heart rate.

III. Auricular fibrillation

The aim of this test is to evaluate the
effectiveness of the compounds of the invention
10 with respect to auricular fibrillation induced by
permanent stimulation of the vagus nerve in the
anaesthetized dog according to the method
described in Circulation, 1993, 88, 1030-1044.
The compounds to be studied are administered at
15 the cumulative doses of 3 to 10 mg/kg in slow
intravenous infusions of 10 minutes during an
episode of sustained auricular fibrillation.
At the dose of 10 mg/kg, the compounds of the
invention generally convert 100% of the auricular
20 fibrillations into a sinus rhythm and prevent the
reinduction thereof in 50 to 100% of cases. At
this dose, significant increases in the heart
period and auricular effective refractory periods
for various basal values of the heart period are
25 observed.

IV. Inhibiting effects on the neurohormonal system

The aim of this test is to look for inhibiting

effects of the compounds of the invention with



57 A. 2-Methyl -4-hydroxyphenyl brononethyl ketone 75 g (0.499 nol) of
2-imet hyl - 4- hydr oxyphenyl net hyl ketone are introduced into 500 m of

di oxane and 5 then 29.7 ml of bromine in 750 m of dioxane are added at a
tenperature of |less than or equal to 25C. The m xture is stirred at anbi ent
tenperature for 2 hours and is concentrated, and the residue is
recrystallized fromdiisopropyl ether. 49 In this way, 76.82 g of the
desired product are obtained. Yield: 67.2% Mp.: 130-131C B

2- Met hyl - 4- hydr oxybespete a6i ¢adbcdfis8rgcefivehercempeundaabkai ped in the
precedi ng stage are introduced into 310 ml of ethyl acetate and then 70.8
m of pyridine arevadileds phptitiesperathr asgnadadrkyailiaes (Kaom 20C to 50C.
The reaction nmediumis then heated at 70C for 1 hour and 20 is then
allowed to return &nganbeeaint Eapérall) ¢. a¥fheninacvhrenpmestine (AYPHi | tered
and then the isolated solid is taken up in 710 m of 10% aqueous sodi um
hydr oxi de. The ni xR@rEoPSPhidagkt (NBY) epnflugnfiochelihowETandand ahen
allowed to _return to ambient 25 tenperature. The aqueous phase is washed
with diethyl etheVitBcr8FPRel WPt hoeBHearfiat edfRg@FoéRABERE B¥i d and

extracted with ethxl acetate. The extracts are ,
soprenaline (Iso) 1in the conscious rat.

An arterial catheter (right carotid artery), for
the measurement of the arterial pressure, and a
venous catheter (right jugular vein), for the

10 injection of the products to be studied, are
implanted, 24 hours before the test, in male
Sprague Dawley rats weighing approximately 300 g.
On the following day, the rats are placed in
cylindrical cages and the arterial catheter is

15 connected to a pressure sensor via a revolving
joint on a pendulum. This pressure sensor is
itself connected to a polygraph for recording the
arterial pressure.
The action of the compounds of the invention, via

20 the intravenous route, is then investigated with
respect to vasoconstrictive effects induced by NA
(1 pug/kg), A-II (100 npg/kg) and AVP (40 ng/kg) at
the respective doses of either 3, 10 and 30 mg/kg
or 1.3 to 10 mg/kg and solely at the dose of

25 10 mg/kg with respect to vasoconstrictive effects
induced by NPY (6 ug/kg) and ET (0.5 ug/kg) or

tachycardic effects induced by Iso (1 ug/kg).



subsequently washed with water and a saturated sodium 58 chloride
splution. [lacuna] Purification is then carried out by recrystallization
fromwater. In this way, 41.94 g of the desired conpound are obtained. 5
Yield: 82.2% Mp.: 178-1820C C. 2-Met hyl - 4-hydroxy-5-i odobenzoic acid A
m xture of 7 g (46 mmol) of the conpound obtained in the preceding stage,
125 mM of nmethanol, 10 3.68 g (2 equival gats) of sodi um hydroxi de and 15. 87
g (2.3 equivalents) of sodiumiodide is brought to reflux. Still at
reflux, 115 m of &isedi urhehypedhher peptideutboniecaspaire dg sapprexi nat el y
4% of active chlorine are added over approxiantely 15 30 m nutes. Refl ux
is continued for 15nnPnBtephaadolhgncalheaiireurad s$hel kowpdund et urn to
anbi ent tenperature. 92 m of 10% sodi umthiosul phate are added, followed
by 20.7 m of conckft FatddelydrodhEepilyedadndanErpPpaepirén ties sedvengd out

wi th diisopropyl ether 20 and then washing is carried out with water to
neutral pH In thi SPGREG, PeBL3deg et Rebgesreradlyodpderdedare bt ained in

the crude form Yield: quantitative 25 M_p.: bet n 1430C and 1500C D.
Erhy! | 5 mebhyl - 4- nBLB%yS88FBagbur bRgeot 005 7R, 148°5nd o

minutes before the intravenous administration of
0.1 ml/kg of a solution of the compound to be
studied or of solvent. These peptide injections
are subsequehtly repeated 10, 30, 60 and 120

10 minutes after the administration of the compound
to be studied. According to the duration of action
of the compound to be tested, these injections can
optionally be extended every 30 minutes without
ever exceeding a total of 5 hours.

15 The variations in the arterial pressure after
administration of a given peptide are then
evaluated by measuring, at different times, the
difference between the maximum effect induced by
the peptide agonist and the basal value of the

20 arterial pressure. The results obtained show that
NA, A-II, AVP, NPY and ET induce respective
increases in the arterial pressure of 45%3, 40%3,
30+2 and 34*4 mmHg and Iso induces an increase in
the heart rate of 209+7 beats per minute.

25 In addition, it is observed that the compounds of
the invention antagonize in a dose-dependent
fashion the vasoconstrictive effects induced by

NA, A-IT and AVP. They also antagonize the effects



13.3 g of the conpound obtained in the preceding stage are mixed in 250 m

of " absol ute
hrought to

et hanol 59
ref lux for

conprising 2.5 m of sulphuric acid. The m xture is

60 hours and concentrated to dryness, and the

residue is extracted with ethyl acetate. The extract is washed with water,
with a 5 sodi um bi carbonate solution, with water and with a sodi um

chl oride so

| uti on.

The extract is then digssol ved under hot conditions in

hexane. The mixture is filtered through a filter paper to renove an oily
i nsol ubl e materi al intdheetd yr APY iasidc byl e amdl the dneduecisd Sn Hhdiltered
of f, which gives 2.79 g of the desired product. The filtrate is
concentrated and &ifesratrageagmpicede dmyr iled oMt diinesibiiode steldearats,,

hane), which gives an additional 2.12 g of the expected
product. 15 In thi $bRajpaxdmgm §ngribxifd oge ohted nedoduder diSe maiutest ed.
Yield: 34.9% Mup.: 131-134C E. Ethyl 2-butyl-6-nethyl-I|-benzofuran-5- 20
carboxyl ate A reactVPdncfedeimces flepaced Ot s the guretdomeiD) of the

di chl or onet

conpound o?t

N, N-di net h

ained in _the precediggé stage and from50 m of
| f or manP§é 0 WihAch 1

Cadd&d tere g oo SRBRINEC 19 M of

pi peridine, 25 0.3%% %i%Lt%gthorobis(triphenylphosphine)palladiun1and

10

15

20

25

V. Toxicity

The toxicity of the compounds of the invention

proved to be compatible with their therapeutic

use.

The pharmaceutical compositions according to the

invention can be presented in any form suitable

for administration in human or veterinary therapy.

For example, the pharmaceutical compositions of

the present invention can be formulated for oral,

sublingual, subcutaneous, intramuscular,

intravenous, transdermal or rectal administration.

As regards the administration unit, the latter can

take the form, for example, of a tablet, including

a sugar-coated tablet, a capsule, including a hard

gelatin capsule, a powder, a suspension, a syrup

or granules for oral administration, of a

suppository for rectal administration or of a

solution or suspension for parenteral

administration.

The pharmaceutical compositions of the invention

can comprise, per administration unit, for



0.087 g of cuprous iodide. The mixture is heated at 90C for 2 hours, is
cool ed &nd is concentrated. Extraction is carried out with ethyl acetate
and the 60 extract is washed with dilute hydrochloric acid and then with
water. Purification is subsequently carried out by chromatography on
silica (eluent: 50/50 dichloronethane/heptane). 5 In this way, 2.87 g of
the desired conpound are collected. Yiekd: 68.9%F. Ethyl

2- butyl -6-nmet hyl -3-[4-(3- bronopropyl)benzoyl | -1|-benzofuran-5- 10
carboxyl ate 2.87 gekahpian! Frofn theteospound 8ht aengdti Bf theipeecedi ng
stage in 25 m of 1,2-dichloroethane are added, at a tenperature of |ess

t han 150C, to 2. 68iggredéebhtmiok) cohlf admiaichiratidea,i trae 60 eb 15

di chl oroethane. 4.32 g (16.5 mmol) of 4-(3-bronopropyl)benzoyl chloride in
25 M of 1, 2-di chk8Pomuhafieaatéevehengaedegntsifiolr] rattal t enperature of

| ess than 150C The m xture is stirred at anbient tenperature for 18 hours
and is then pouredadﬁenéﬁF§a§h0ﬂcépﬂaﬁ§PmnﬁQt@Pe159xmga@ﬁ|@ﬁtﬂyecarrled out

W th dlchloronethane and washing is carried out, first wth water to
neutral pH and sub%@éﬁ@ﬁ%??twﬁPﬁ Ra¥SHtakALcREBLRdEtEBLEPRON. Puri fi cati on

i hen rri hr raph n silica,(eluent: 70/30
s then ca ed Oubepgndgngogggggtgg gd%lnistratlgn route chosen,

the pharmaceutical or veterinary compositions of
the invention will be prepared by combining at
least one of the compounds of formula (1) or a

10 pharmaceutically acceptable salt of this compound
with an appropriate excipient, it being possible
for the latter to be composed, for example, of at
leasﬁ one ingredient selected from the following
substances: lactose, starches, talc, magnesium

15 stearate, polyvinylpyrrolidone, alginic acid,
colloidal silica, distilled water, benzyl alcohol
or sweetening agents.
When the compositions are tablets, the latter can
be treated so that they exhibit a sustained or

20 delayed activity and that they continually release
a predetermined amount of active principle.
The following nonlimiting examples illustrate the
preparation of the compounds and compositions of
the invention:

25 EXAMPLE 1

Ethyl 2-butyl-6-methyl-3-[4-[3-(dibutylamino)propyl] -

benzoyl] -1-benzofuran-5-carboxylate




25 di chl or omet hane/ heptane). In this way, 2.72 g of the desired conmpound
are obtained. Yield: 50.9% 61 G Ethyl 2-butyl-6-nethyl-3-[4-[3-

(,di but yl am no) propyl | benzoyl | -1 - benzof uran-5- carboxylate 2.7 g (5.56 mmuol)
of the conpound obtained in 5 the preceding stage are dissolved in 60 ni

of acetonitrile, and 1.43 g (11.1 mol) of dibutylamne, 0.833 g (I
equi val ent) of sodiumiodide and 2.31 g 5¢16.7 mmol ) of potassium carbonate
are added to this reaction medium The mxture is brought to reflux for 10
18 hours and is poured Ant2-Watieyl-ExhydebkopheaylCdirbhnesieahiylwi t h et hyl
acetate and then washing is carried out wth water and a sodi um chl oride
solution. Purificationkesonhken carried out by chronmat ography on silica
(eluent: 98/2/0.1 dichl oromet hane/ met hanol / 20% 15 aqueous anmonia). In
this way, 2.052 g of théddesi(PedS8ompoundf armesbyairdebydyoslyphed9114% The
foll owi ng conpounds were prepared in _a 20 way anal ogous to that described
above: Met hyl MetBytykegonret Ryp- 3nfyofgced into 500 ml of dioxane and

di but yl am_no) propyl | benzoyl | -1 - benzof uran-5- car boxyl ate (Exanple 2).
( y 5 %genp¥9.7 ml %f bromine in 750 ml of digxane gre ggded )

at a temperature of less than or equal to 25°C. The
mixture is stirred at ambient temperature for 2 hours
and is concentrated, and the residue is recrystallized
from diisopropyl ether.

10 In this way, 76.82 g of the desired product
are obtained.
Yield: 67.2%
M.p.: 130-131°C

B. 2-Methyl-4-hydroxybenzoic acid

15 76.8 g of the compound obtained in the
preceding stage are introduced into 310 ml of ethyl
acetate and then 70.8 ml of pyridine are added. The
temperature gradually rises from 20°C to 50°C. The
reaction medium is then heated at 70°C for 1 hour and

20 1is then allowed to return to ambient temperature.

The reaction mixture is filtered and then the
isolated solid is taken up in 710 ml of 10% agueous
sodium hydroxide. The mixture is brought to reflux for
1 hour and is then allowed to return to ambient

25 temperature. The aqueous phase is washed with diethyl
ether, acidified with concentrated hydrochloric acid
and extracted with ethyl acetate. The extracts are

subsequently washed with water and a saturated sodium



Yiel d: 84.4% 25 |sopropyl 2-butyl-6-nethyl-3-[4-[3-

('di butyl am no) propyl | benzoyl | -1 - benzof uran-5- car boxyl ate (Exanple 3).
Yield: 87% 62 EXAVPLE 4 Ethyl 2-butyl-6-nethyl-3-[4-]3-

(di butyl am no) propyl | benzoyl | -1 - benzof uran-5- carboxyl ate oxalate 5 1.997 g
(3.74 mol ) of ethyl 2-butyl-6-

nmet hyl - 3-[ 4-[ 3- (di but yl am no) propyl | benzegygl | -1 - benzof uran-5-car boxyl ate

are introduced into the anount of absolute ethanol necessary in order to
obtai n conpl ehtodidsokuiiohon0. BBZcygnk]l equiivaktantpnofisoxakhc 10 acid is
then added. The m xture is concentrated to dryness and triturated from

di et hyl et hercaThée@rodticby rscfivbteiédzatfioandrdmi edtekn this way, 2 g of
the desired oxal ate are obtained. 15 Yield: 85.7% M p.: 158-1600C The
fol | owi ng conmpounds wer énpkEbparedyi ndd. 9%ay aﬁatbgodssu@edhabmnesndlbed
above: Methyl 2-butyl-6-nmethyl-3-[4-[3 20
(d|butylanlno?ﬁ?oﬁ?gﬁbéﬂéoyl]-l-benzofuran 5- carboxyl ate oxal ate (Exanple

5). Yield: 83 8 Ba. 82 0%

M.p.: 178-182°C

C. 2-Methyl-4-hydroxy-5-iodobenzoic acid

A mixture of 7 g (46 mmol) of the compound
obtained in the preceding stage, 125 ml of methanol,

10 3.68 g (2 equivalents) of sodium hydroxide and 15.87 g
(2.3 equivalents) of sodium iodide is brought to
reflux. Still at reflux, 115 ml of a sodium
hypochlorite solution comprising approximately 4% of
active chlorine are added over approxiamtely

15 30 minutes. Reflux is continued for 15 minutes and then
the mixture is allowed to return to ambient
temperature. 92 ml of 10% sodium thiosulphate are
added, followed by 20.7 ml of concentrated hydrochloric
acid. Extraction is carried out with diisopropyl ether

20 and then washing is carried out with water to neutral
PH.

In this way, 13.34 g of the desired compound
are obtained in the crude form.
Yield: quantitative
25 M.p.: between 143°C and 150°C

D. Ethyl 2-methyl-4-hydroxy-5-iodobenzoate

13.3 g of the compound obtained in the

preceding stage are mixed in 250 ml of absolute ethanol



Mp.: 164-1660C I sopropyl 2-butyl-6-nethyl-3-[4-[3 25

(di’but yl'am no) propyl | benzoyl ] -| - benzof uran-5- carboxyl ate oxal ate (Exanpl e
6). Yield: 85% Mp.: 104-1060C 63 EXAMPLE 7 isopropyl 2-butyl-3-[4-[3
(di butyl am no) propyl | benzoyl | -1 - benzof uran-5- carboxylate funiarate 5 14.67
g (approximately 30 mmol ) of i sopropyl

2-butyl -3-[4-(3-bronopropyl )benzoyl | -1 -bspzofuran-5- carboxylate, 11.72 g

(3 equivalents) of dibutylamne, 4.53 g (1 equivalent) of sodiumi odide
and 12.63 g (3orpuigdhgnbsy ofl pdat asdbhordar bendt e Taeemiktnedu¢ed 10 into
300 mM of acetonitrile. The mxture is brought to reflux for 18 hours and
t hen evapor at bdouhé tesirdfiéuks foakéfn bpurrs dndt hphceethatredandowashi ng is
subsequently carried out with water and with a saturated sodi um chl oride
solution. 15 PuvhfEeat RBA Fhesubseduentiby exarrictddowt thy etbdomat ogr aphy on
silica (eluent: 100/3/0.2 dichloronethane/ net hanol / aqueous ammoni a), which
gives 11.50 §CeyprErd: Theupxsrachelgeyrpigdcyapbuaten t Wathf pee base form

20 0.533 g_of th basi. c Egoduct thus obtained is then dissolved in 20 n
of acetone? afif98" 11852 h a

onate solutilon, with water and wit

sodium chloride solution. The extract is then dissolved
under hot conditions in hexane. The mixture is filtered
through a filter paper to remove an oily insoluble
material, the filtrate is cooled and the product is

10 filtered off, which gives 2.79 g of the desired
product. The filtrate is concentrated and
chromatography is carried out on silica (eluent:
dichloromethane), which gives an additional 2.12 g of
the expected product.

15 In this way, 4.91 g of the desired product
are collected.
Yield: 34.9%
M.p.: 131-134°C

E. Ethyl 2-butyl-6-methyl-1-benzofuran-5-

20 carboxylate

A reaction medium is prepared from 4.91 g
(16 mmol) of the compound obtained in the preceding
stage and from 50 ml of N,N-dimethylformamide, to which
are added 2.66 g of n-hexyne, 19 ml of piperidine,
25 0.340 g of dichlorobis(triphenylphosphine)palladium and
0.087 g of cuprous iodide. The mixture is heated at
90°C for 2 hours, is cooled and is concentrated.

Extraction is carried out with ethyl acetate and the



(1 equivalent) of fumaric acid is added. The nmixture is evaporated and the
residu€ is taken up in diethyl ether. The product is filtered off and
dried under 25 vacuum In this way, the desired fumarate is obtained. Mp.:
132-1340C. 64 The foll ow ng conpounds were prepared in a way anal ogous to
t hat described above: 1sopropyl 2-butyl-3-(4-[3-

(di butyl am no) propyl ] benzoyl ] -1 -benzof urap-5 5 carboxyl ate oxal ate (Exanpl e
8). Mp.: 131-133C Isopropyl 2-butyl-6-nmethyl-3-[4-]3-

(but yl am no) pespybktbenzovbkhkdbenzaf diantcs- hgdboxyllatec axabiakad( Exanpl e

9). 10 NMR (nuclear magnetic resonance) spectrum (200 MHz) Sol vent:
DVBO (di met hythenl phoki wekeat PubSifpreSipppak: sOb6etioehtIy wvaresebved peak;
20H, 4CH3, 4CH2 1.85; multiplet; 2H, CH2 2.6; singlet; 3H CH3 15 2.6 to
3; unresol ved®pEaRy SRroperpgranaronssigepeet(elupntOCE0650; broad singl et
2C00H, DOH 7.2.t0_.7.9; unresol ved peak; 6H, aromatic 1H EXAMPLE 10 20

Met hyl  2- but yRigbiarenethrpar YPRERAS) pr opyl ] benzoyl ] - 1-

5 In this way, 2.87 g of the desired compound
are collected.
Yield: 68.9%

F. Ethyl 2-butyl-6-methyl-3-[4-(3-

bromopropyl)benzoyl]-1-benzofuran-5-

10 carboxylate

2.87 g (11 mmol) of the compound obtained in
the preceding stage in 25 ml of 1,2-dichloroethane are
added, at a temperature of less than 15°C, to 2.68 g
(16.5 mmol) of ferric chloride in 70 ml of

15 dichloroethane. 4.32 g (16.5 mmol) of

- (3-bromopropyl)benzoyl chloride in 25 ml of

1,2-dichloroethane are then added, still at a
temperature of less than 15°C. The mixture is stirred
at ambient temperature for 18 hours and is then poured

20 onto an ice/water mixture. Extraction is carried out
with dichloromethane and washing is carried out, first
with water to neutral pH and subsequently with a sodium
chloride solution. Purification is then carried out by
chromatography on silica (eluent: 70/30

25 dichloromethane/heptane) .

In this way, 2.72 g of the desired compound
are obtained.

Yield: 50.9%



benzof uran-5-carboxylate 5 g (0.01 nol) of methyl 2-butyl-3-[4-(3-
br'onopr opyl ) benzoyl ] - 1- benzof ur an- 5- car boxyl ate, 2.58 g (0.02 nol) of

di butylamne, 1.5 g (0.01 nol) of sodium 25 iodide and 4.18 g (3
equi val ents) of potassium carbonate are introduced into 100 m of
acetonitrile. The mxture is brought to reflux for approximtely 20 hours
and extracted with diethyl ether, and the165 extract is washed twice with
water and then with a saturated sodiumchloride solution. Purification is
subsequently carried ou®.b¥tbhtokmbographymenhgiltBed4-(8Fuent: 98/2/0.1

di chl or onet hane/ net hanol / aqueous 5 ammonia). In this way, 4 g of the
desired conpound are obtgdihuegylyméng) p7opyEXARPEBY1]-16benzofuran-5-
2-Butyl -3-[4-[ 3-(di butyl am no) propyl 3benzoyl 3-1- benzof uran-5-car boxylic
acid hydrochl oride A reﬁﬁ£§ﬁ§¥gﬁﬂﬁun1forned of 4 g of nethyl 2-

butyl -3-[4-[ 3- (dlbutylanlno)prop | I benzoyl | -1- benzof uran-5-carboxyl at e,
0.632 g (2 equival ents)?of 95¢ éoéﬁuﬁ@ﬁ&ﬂrSflﬁée GBmﬁPuBﬂ grsRaned 13 n  of
wat er and 13 ien tenperature for 4

k t,
hours. The n1§g%r8r?§eéﬁgggﬁg%§8 g?ﬁea FE?&HG% i 8k@ 85 in water, and

dilute hydrochlgphg; c8¢hd, 1 82899%951 RT1T1%mb Bra%t 9Buk§15q5hLed out

0.833 g (1 equivalent) of sodium iodide and 2.31 g
(16.7 mmol) of potassium carbonate are added to this
reaction medium. The mixture is brought to reflux for
10 18 hours and is poured into water. Extraction is
carried out with ethyl acetate and then washing is
carried out with water and a sodium chloride solution.
Purification is then carried out by chromatography on
silica (eluent: 98/2/0.1 dichloromethane/methanol/20%
15 agqueous ammonia).
In this way, 2.052 g of the desired compound
are obtained.
Yield: 69.14%
The following compounds were prepared in a
20 way analogous to that described above:
Methyl 2-butyl-6-methyl-3-[4-[3-
(dibutylamino)propyllbenzoyl]-1l-benzofuran-5-
carboxylate (Example 2).
Yield: 84.4%
25 TIsopropyl 2-butyl-6-methyl-3-[4-[3-
(dibutylamino)propyllbenzoyl] -1-benzofuran-5-
carboxylate (Example 3).

Yield: 87%



20 chloroform and the extract is washed with water and a saturated sodium
chlioride solution. Purification is then carried out by chromatography on
silica (eluent: 95/5 dichl oronethane/ nethanol) to give 2.3 g (yield:

59.2% 25 of the desired conpound. 2.3 g of the conpound thus obtained are
then dissolved in ethyl acetate, and a m xture of hydrochloric acid in
ethyl acetate is added dropwi se 66 wuntigpthe pHis acidic. The ethyl
acetate is evaporated, the residue is taken up in diethyl ether and the
precipitate is filtered off. In thisBuprE 3 g of the desired 5
hydrochl ori de are obtained. Yield: 88.2% Mp.: 147-149C. The foll ow ng
conpound was Btbpar2dbbbylshrmethplsanfd-iBecess as above: 10

2- Butyl - 6- nethyl 3-[4-[ 3- (d|butylanlno)propyl]benzoyl]
1- benzof ur an- §déhngyiemino) ykibangoykiagpbenzofurant-f-: 138C EXAMPLE 13
2-Butyl -3-[4-[3-(di but Ianlno) ropyl]benzoyl] 1 15 benzof ur an-5- car boxam de
hydrochl ori decarRoxylate exalatar 2-butyl-3-[4-[ 3-
(d|butylanlno)propyl]benzo 1]-1- benzofuran 5-carboxylic acid are dissolved
in50 mM ofP 1 dlchlorée?ﬁén% 4 mmol) of ethyl® 2-butyl-6-

methyl-3-[4-{3-(dibutylamino)propyllbenzoyl]-1-

benzofuran-5-carboxylate are introduced into the amount
of absolute ethanol necessary in order to obtain
complete dissolution. 0.337 g (1 equivalent) of oxalic
10 acid is then added. The mixture is concentrated to
dryness and triturated from diethyl ether. The product
is filtered off and dried.
In this way, 2 g of the desired oxalate are
obtained.
15 Yield: 85.7%
M.p.: 158-160°C
The following compounds were prepared in a
way analogous to that described above:
Methyl 2-butyl-6-methyl-3-[{4-[3-
20 (dibutylamino)propyllbenzoyl]-l-benzofuran-5-
carboxylate oxalate (Example 5).
Yield: 83.8%
M.p.: 164-166°C
Isopropyl 2-butyl-6-methyl-3-{4-[3-
25 (dibutylamino)propyllbenzoyl]-1l-benzofuran-5-
carboxylate oxalate (Example 6).
Yield: 85%

M.p.: 104-106°C



10 M of thionyl chloride are subsequently added and 20 the mixture is
br'ought ‘to ref lux for 3 hours. The mxture is evaporated to produce a
crude product, which is again taken up in 50 m of dichloroethane
conprising 10 m of aqueous ammoni a. The reaction nmediumis maintained at
anbient 25 tenperature for 15 hours and is then evaporated. The residue
is taken up in diethyl ether and the solgtion is washed with water and
then with a sodiumchloride solution. 67 Purification is subsequently
carried out by chromatography on sil ExaMpelruegnt: 95/5/0.1

di chl or onet hane/ net hanol / aqueous ammoni a), which gives 1.9 g (yield: 54%
of the desirciscprppyhd2t+buthb-3+€4-[3-base form 10 1.9 g (3.9 mmol) of

t he basi c conpound thus obtained are subsequently dissolved in diethyl
ether, a sol{dibptylanine hprepyhlbendeylh-HrbengoferanrS+s added and the
m xture is evaporated. In this way, 1.6 g of the desired hydrochloride
wer e obt ai nedc2rPex¥lake nfwparatanpr phous powder. Yield: 78% N. MR

spectrum (200 MHz) 15 Solvent DMSO at 2.5 ppm DOH at 3.33 ppm
5 14.67 g (approximately 30 mmol) of isopropyl

2~-butyl-3-[4-(3-bromopropyl)benzoyl]-1-benzofuran-5-

carboxylate, 11.72 g (3 equivalents) of dibutylamine,
4.53 g (1 equivalent) of sodium iodide and 12.63 g

(3 equivalents) of potassium carbonate are introduced

10 into 300 ml of acetonitrile.

The mixture is brought to reflux for 18 hours
and then evaporated. The residue is taken up in diethyl
ether and washing is subsequently carried out with
water and with a saturated sodium chloride solution.

15 Purification is subsequently carried out by
chromatography on silica (eluent: 100/3/0.2
dichloromethane/methanol/aqueous ammonia), which giﬁes
11.50 g (yield: 72%) of the desired compound in the
free base form.

20 0.533 g of the basic product thus obtained is
then dissolved in 20 ml of acetone, and 0.116 g
(1 equivalent) of fumaric acid is added. The mixture is
evaporated and the residue is taken up in diethyl
ether. The product is filtered off and dried under

25 wvacuum.

In this way, the desired fumarate is
obtained.

M.p.: 132-134°C.



S(ppm: 0.7; triplet; 3H CH3 0.8; triplet; 6H 2CH3 1.2; multiplet; 6H,
3CH2 20°1.5; multiplet; 6H 3CH2 1.95; nultiplet; 2H CH2 2.7; triplet;:
4H, 2CH2 2.9; nultiplet; 6H, 3NCH2 7 to 8; unresol ved peak; 9H, CONH2, 25
7 aromatic H 10.2; broad singlet; 1H NH+ EXAVPLE 14 68

2-Butyl - 3-[4-[ 3-(di butyl am no) propyl ] benzoyl ]-N, N-

di net hyl - 1- benzof ur an- 5- car boxam de oxal gae 2.8 g (5.3 nmmol) of
2-butyl-3-[4-[3- (dibutylam no)propyl]benzoyl]-I-benzofuran-5-carboxylic 5
acid are dissolved in 5@hel feflldivéihboreesbbaneas #erel pekphkieanyh ehl ori de
are added and the mxture is brought to reflux for 3 hours. The m xture is
evapor at ed, tweyasypbklobbuosi de thetnddscsibakleabopei:n 40 m of

di chl oronet hane and the 10 solution is saturated at 5C with di nmet hyl am ne
gas. StirringlEsreapryiled-butyat3adii-rédt tenperature for 15 hours and the
m xture i s taken ug in water. Separating by extracting is carried out and
the aqueous [dyBRtYdamippaprenybybeneryéd odkebragefuraa-25 di chl or onet hane

extracts are sub eguEntIy washed with water and with a sodi um chl oride
sol ution aﬁd Fﬁgﬁo vlate” oxalate (Example 8).

M.p.: 131-133°C
Isopropyl 2-butyl-6-methyl-3-[4-[3-
(butylamino)propyl]lbenzoyl]-1l-benzofuran-5-carboxylate
oxalate (Example 9).
10 N.M.R. (nuclear magnetic resonance) spectrum (200 MHz)
Solvent: DMSO (dimethyl sulphoxide) at 2.5 ppm
0 (ppm) : 0.6 to 1.7; unresolved peak; 20H, 4CH;, 4CH,
1.85; multiplet; 2H, CH;
2.6; singlet; 3H, CH:
15 2.6 to 3; unresolved peak; 8H, 2CH;, 2NCH,
5; septet; 1H, OCH
6.1; broad singlet; 2COOH, DOH
7.2 to 7.9; unresolved peak; 6H, aromatic 'H

EXAMPLE 10

20 Methyl 2-butyl-3-[4-[3-(dibutylamino)propyl]benzoyl]-1-

benzofuran-5-carboxylate

5 g (0.01 mol) of methyl 2-butyl-3-[4-(3-
'bromopropyl)benzoyl]—1—benzofuran—S—carboxylate, 2.58 g
(0.02 mol) of dibutylamine, 1.5 g (0.01 mol) of sodium
25 iodide and 4.18 g (3 equivalents) of potassium
carbonate are introduced into 100 ml of acetonitrile.
The mixture is brought to reflux for approximately

20 hours and extracted with diethyl ether, and the



purlflcatlon is carried out by chromat ography on silica (eluent: 98/2/0.2
d|chIoronethane/nethanol/aqueous ammoni a), which gives 2 g (yield: 68% of
t.he desired 20 conpound in the free base form 1.82 g (3.3 mml) of the
basi ¢ conpound thus obtained are then dissolved in absol ute ethanol, and
0.296 g (3.3 mol) of oxalic acid, dissolved in absolute ethanol, is
added. The m xture is evaporated 25 and gbhe residue is crystallized from
di ethyl ether. The product is subsequently filtered off and then dried
under vacuum effratn Lhi wvavhyd twhbegwotht hetdesanadthxal aieh are obtai ned.
Yield: 78% Mp.: 77-790C 5 EXAMPLE 15 Met hyl

2- butyl - 3-[ 4- ¢@tunaheét Ayt benzbybkitle behmofionanPbrcdibexybat és A. Met hyl
2- butyl -3-[4-(2-azi doet hyl ) benzoyl ]-1- benzof uran-5-carboxylate 10 1.99 g
(5 mol ) of néuhyeageptily| c@rfie@2out by chromatography on silica

chl oroet hyl ) benzoyl - | - benzof ur an- 5- car boxyl ate, 0. 650 (10 mmol ) of

sodi um azi de éﬁ@u9n28096/@éBpFoQFﬁﬁ@@F9me hgnﬁﬁﬁﬁyhéﬂogéﬁﬁaﬁep§lannnnium

i odide are_introduced into 10 nml of acetonitrile conprising 20 m of 15

N, N- di met hyl f 3PRERFAL: The mixture is brought to reflux for 20 hours

In this way, 4 g of the desired compound are
obtained.
Yield: 79%

EXAMPLE 11

10 2=-Butyl-3-[4-[3-(dibutylamino)propyllbenzoyl]-1-

benzofuran-5-carboxylic acid hydrochloride

A reaction medium formed of 4 g of methyl 2-
butyl-3-[4-[3-(dibutylamino)propyllbenzoyl]-1-
benzofuran-5~carboxylate, 0.632 g (2 eguivalents) of

15 sodium hydroxide, 66 ml of dioxane, 13 ml of water and
13 ml of methanol is kept stirred at ambient
temperature for 4 hours. The mixture is evaporated, the
residue is taken up in water, and dilute hydrochloric
acid is added to pH = 4. Extraction is carried out with

20 chloroform and the extract is washed with water and a
saturated sodium chloride solution.

Purification is then carried out by
chromatography on silica (eluent: 95/5
dichloromethane/methanol) to give 2.3 g (yield: 59.2%)

25 of the desired compound.

2.3 g of the compound thus obtained are then

dissolved in ethyl acetate, and a mixture of

hydrochloric acid in ethyl acetate is added dropwise



and are then diluted in water. Extraction is carried out wth diethyl

et'her and the extract is washed two to three tines with water and then
with a saturated sodium 20 chloride solution. Purification is then carried
out by chromatography on silica, dichloronmethane being used as eluent. In
this way, 1.80 g of the desired conpound are obtained. 25 Yield: 89%

M p.: 60-620C B. Methyl 2-butyl-3-[4-(2-ggi noet hyl)benzoyll-I-

benzof uran-5-carboxylate 70 1.37 g (approxinmately 3.4 nmol) of the
conpound obt aunedli nhthpHpiecadidgcparagr aphyar acediaggolived in 15 nl of
tetrahydrofuran. The solution is cooled with an ice/water m xture and 0. 89
g of 5 triphenybphosphinethe addédupoiti cakeseupThe diettglldethath is
renoved and the mxture is stirred at anmbient tenperature for 3 hours.

m of water isnddtikd mndcthetapextgr §ilsesedr oéd.at anbi ent tenperature for
16 hours. The mxture is evaporated, the residue is taken up in 10 diethyl
ether and the solution £8 G@sHedawit R-wdt &r odnghewderizedat ur at ed sodi um
chloride solution. Purification _is subsequently carried out by

chr omat ogr aph§Y8ROSPLPEAAS( 8FGeRPL21B6A7/ 0. 5
dichloronethaggéggthggogéaqueous amoni a). 15

M.p.: 147-149°cC.
The following compound was prepared by using the same
process as above:

10 2-Butyl-6-methyl-3-[4-[3-(dibutylamino)propyllbenzoyl] -
l-benzofuran-5-carboxylic acid oxalate (Example 12).
M.p.: 138°C

EXAMPLE 13

2-Butyl-3-[4-[3-(dibutylamino)propyllbenzoyl]-1-

15 benzofuran-5-carboxamide hydrochloride

3.5 g (7.1 mmol) of 2-butyl-3-[4-[3-
(dibutylamino)propyllbenzoyl]-1l-benzofuran-5-carboxylic
acid are dissolved in 50 ml of 1,2-dichloroethane.

10 ml of thionyl chloride are subsequently added and
20 the mixture is brought to reflux for 3 hours. The
mixture is evaporated to produce a crude product, which
is again taken up in 50 ml of dichloroethane comprising
10 ml of agueous ammonia.
The reaction medium is maintained at ambient
25 temperature for 15 hours and is then evaporated. The
residue is taken up in diethyl ether and the solution
is washed with water and then with a sodium chloride

solution.



In this way, 1.17 g of the desired conpound are obtained. Yield: 91%
EXAMPLE 16 Met hyl 2-butyl -3-14-[2-(di butyl am no)ethyl | benzoyl!l-1- 20
benzof uran-5-carboxylate 1.12 g (approximately 3 nmol) of nethyl 2-
butyl - 3-[ 4-(2-am noet hyl ) benzoyl ] -| - benzof uran-5- carboxyl ate and 0.648 g
(approximately 9 mmol) of butyral dehyde are dissol ved under argon in 40 n
of 25 dichloronethane. 1.91 g (9 mmopl) of7sodium triacetoxyborohydride are
added all at once and the mxture is stirred at anbient tenperature for 18
hours. The mixture is puapdiatedoandst Bebsegudue liys chakeadupu?lbyi n
di ethyl ether. The solution is subsequently washed wth a sodium
bi car bonat e schupmenpgwaphywatesidnda flehakhy :weBlH5d0sat urat ed sodi um
chloride solution. Purification is then carried out by 5 chronatography on
silica (el uenfichboromsrbans/mgkbhholdaatirane/ armhanel / aybéchsgamesni a). | n
this way, 1.016 g of the desired product are obtained. Yield: 69% 10
EXAMPLE 17 21B8t 9| {Bipdd; 25¢8) bafykhri Aspetrsll FoaReEpd] in- the free
benzof ur an- 5 carbo¥gllc acid 15.5 g (31.7 mmol) of nethyl 2-butyl-3-[4-[2-
1.9 g (3.9 mmol) of the basic compound thus
obtained are subsequently dissolved in diethyl ether, a
solution of hydrogen chloride in diethyl ether is added
and the mixture is evaporated.
10 In this way, 1.6 g of the desired
hydrochloride were obtained in the form of an amorphous
powder.
Yield: 78%
N.M.R. spectrum (200 MHz)
15 Solvent DMSO at 2.5 ppm
DOH at 3.33 ppm
& (ppm): 0.7; triplet; 3H, CH,
0.8; triplet; 6H, 2CH;
1.2; multiplet; 6H, 3CH;
20 1.5; multiplet; 6H, 3CH,
1.95; multiplet; 2H, CH;
2.7; triplet; 4H, 2CH,
2.9; multiplet; 6H, 3NCH;
7 to 8; unresolved peak; 9H, CONH,,
25 7 aromatic H

10.2; broad singlet; 1H, NH'

EXAMPLE 14




(di butyl ami no) et hyl ] benzoyl ] -1 - benzof uran-5- 15 carboxylate, 60 m of water
and 60 'm of nethanol are introduced into 300 m of dioxane. 2.59 g of

sodi um hydroxi de are then added and the mixture is stirred at anbi ent
tenperature for approximtely 20 hours, which forns the desired 20
conpound in the sodiumsalt form The mixture is evaporated, the residue
is taken up in water and the solution iggacidified to pH = 5-6 with dilute
hydrochl oric acid. Extraction is carried out with ethyl acetate and the
extract is washpdtwltB- 84 ssH(aibdt¥bandAo)pr6py DI beRz6PLULNOR- I N this
way, 18 g of the desired conpound are obtained in the crude Torm EXAVPLE
18 72 | sopro@gisheRhplit ¥+b8nidfuirahdbboaybananbdet bxhlaecazoyl | -

1- benzof uran-5-carbox ,ylate oxalate 3.33 g of 2-butyl-3-[4-[2-

(di butyl am no) et hyl | benzo§l ¢§- (5 b&neod Ly anf52canbpkyBi¢45(aeid and 5 m of
thionyl chloride are introduced into 50 nm of dichloroethane. The m xture
i s brought to(dieftvikahpnoprhenyd]badzevapot abedzofheanesSi-daebpsylaken up
in diethyl ether and the solution is again_ evaporated. 10 The-residue is
taken up in 50CHF 3Fe FLopPLPaARoinanl RheChi Righeorsephanght to reflux for

10 ml of thionyl chloride are added and the

mixture is brought to reflux for 3 hours.
The mixture is evaporated, the acyl chloride
formed is taken up in 40 ml of dichloromethane and the
10 solution is saturated at 5°C with dimethylamine gas.
Stirring is carried out at ambient temperature for
15 hours and the mixture is taken up in water.
Separating by extracting is carried out and the aqueous
layer is extracted by dichloromethane. The
15 dichloromethane extracts are subsequently washed with
water and with a sodium chloride solution and then
purification is carried out by chromatography on silica
(eluent: 98/2/0.2 dichloromethane/methanol/aqueous
ammonia), which gives 2 g (vyield: 68%) of the desired
20 compound in the free base form.

1.82 g (3.3 mmol) of the basic compound thus
obtained are then dissolved in absolute ethanol, and
0.296 g (3.3 mmol) of oxalic acid, dissolved in
absolute ethanol, is added. The mixture is evaporated

25 and the residue is crystallized from diethyl ether. The
product is subsequently filtered off and then dried

under wvacuum.



16 hours. The m xture is evaporated and the residue taken up in a sodium
bi'carboénhate solution. Extraction is carried out with diethyl ether and the
extract is 15 purified by chromatography on silica (eluent: 100/2/0.1

di chl or onet hane/ met hanol / aqueous anmoni a), which gives 1.63 g (yield:
53.5% of the desired conpound in the basic form 1.58 g of the basic
conpound thus obtained 20 and 0.270 g oggoxalic acid are then introduced
into acetone. The mixture is evaporated, the residue is taken up in

di ethyl ether and the praduhisiwafil|tessdg eff thbkt desitBanosguiadeunder
vacuum In this way, 1.29 g of the desired oxalate 25 are obtained. Yield:
68.5% M p.: az8-4b1atnd8. EXAMPLE 19 i sobutyl
2-buty|-3-[4-[3-%dibutylanino)PrCPYleenzoyII- 1- benzof ur an- 5- car boxyl at e
oxal ate 1.58 ¥Yie3dmbB¥ of 2-butyl-3-[4-[3 5
(dibutylanino&propylIbenzoylI-I-benzofuran-5-carboxy|ic acid are dissol ved
in 30.m of d¥chtordérR8R€, and 6 m  of thionyl chioride are added. The

m xture is_brought to reflux for 3 hours and is evaporated, and the
residue i staken up three tines in dEXRAMPLE-1Ber 10 The crude product

pbrained s afighhy} 28Rt 42122 (5l aRlnb30RY) FBaha5pE, RA2 SNt o reflux

benzofuran-5-carboxylate

A. Methyl 2-butyl-3-[4-(2-azidoethyl)benzoyl]-1-

benzofuran-5-carboxylate

10 1.99 g (5 mmol) of methyl 2-butyl-3-[4-(2-
chloroethyl)benzoy]-1l-benzofuran-5-carboxylate, 0.650 g
(10 mmol) of sodium azide and 0.180 g (approximately
0.5 mmol) of tetrabutylammonium iodide are introduced
into 10 ml of acetonitrile comprising 20 ml of

15 N,N-dimethylformamide.

The mixture is brought to reflux for 20 hours
and are then diluted in water. Extraction is carried
out with diethyl ether and the extract is washed two to
three times with water and then with a saturated sodium

20 chloride solution. Purification is then carried out by
chromatography on silica, dichloromethane being used as
eluent.

In this way, 1.80 g of the desired compound
are obtained.

25 Yield: 89%
M.p.: 60-62°C

B. Methyl 2-butyl-3-[4-(2-aminoethyl)benzoyl]-1-

benzofuran-5-carboxylate




15 hours. The m xture is evaporated and the residue is taken up in diethyl
et'her.:The solution is washed with a dilute potassium carbonate sol ution,
with water and 15 finally with a sodiumchloride solution. Purification is
subsequently carried out by chromatography on silica (eluent: 96/4/0.1

di chl or onet hane/ net hanol / aqueous ammoni a), which gives the desired
conpound in base form 20 1.5 g (2.6 mpb) of the basic conpound thus
obtai ned are then di ssolved in absolute ethanol, and 0.231 g of oxalic
acid in absolute ethanol.B3% addedprdkematzivr@.&smevapoodt edeand the
residue is taken up in diethyl ether. The product is subsequently 25
filtered of f aempevi@dobpadenedatnuphel prebedingypatagPaghoérehe desired
oxal ate are obtained. Yield: 73% 74 Mp.: 105-10711C. EXAMPLE 20

Cycl obutyl 2-Bu$§P1lBeq4in3lfdnbue§| betnahpdopfiran. The solution is
benzOY13- 1- benzofuran 5- car boxyl ate oxal ate 5 3.21 565 3 mol ) of
2-butyl -3-[4-F%° ?@l%h?@l%ﬂ1h%?bW%b?¥l%éﬁEB§?laﬁdb@nﬁ fﬁr@ﬁ 5- car boxylic
acid are iptroduced i oxal yl .chloride in 10

of
m of tolu netﬁjr%h?%ﬂp%‘aﬂ%ﬁl%?Ol%n?ﬁiaﬁ@ P%ﬁ’bé%\?’h?% ”ibeTwéem%@re is

stirred at a“@a@ﬂtls T gg@é&rand the mixture is stirred at ambient

temperature for 3 hours. 1 ml of water is added and the
mixture is stirred at ambient temperature for 16 hours.
The mixture is evaporated, the residue is taken up in
10 diethyl ether and the solution is washed with water and
with a saturated sodium chloride solution. Purification
is subsquently carried out by chromatography on silica
(eluent: 100/7/0.5 dichloromethane/methanol/agueous
ammonia) .
15 In this way, 1.17 g of the desired compound
are obtained.
Yield: 91%

EXAMPLE 16

Methyl 2-butyl-3-[4-[2-(dibutylamino)ethyl]lbenzoyl]-~-1-

20 benzofuran-5-carboxylate

1.12 g (approximately 3 mmol) of methyl 2-
butyl-3-[4-(2-aminoethyl)benzoyl]-1-benzofuran-5-
carboxylate and 0.648 g (approximately 9 mmol) of
butyraldehyde are dissolved under argon in 40 ml of

25 dichloromethane. 1.91 g (9 mmol) of sodium
triacetoxyborohydride are added all at once and the
mixture is stirred at ambient temperature for 18 hours.

The mixture is evaporated and the residue is taken up



and is then heated at 800C for 2 hours. The mixture is concentrated to
dryness*and the residue is taken up in diethyl ether. The m xture is again
concentrated to dryness and the crude product obtained is taken up in 15
50 m of dichloroethane. 0.518 g (71.8 mml) of cyclobutanol and 0.568 g
(71.8 mml) of pyridine are then added. The mixture is stirred at anbient
tenperature for 72 hours and is concentrated to dryness, and the 20
residue is taken up in ethyl acetate. The solution is washed with water
and a sodi um dhl diied@ySolattiean ame sthier ipur iifs catbiseruich tdar Magthedut by
chromat ography on silica (eluent: 97/3/0.1 dichl oronet hane/ net hanol /
aqueous ammoniwalh whiseldiginy és carbonag e wicdhud:io39. 58thofwa2® 1t lkexddesi r ed
conpound in the base form 1.335 g (24.5 mmol ) of the basic conpound thus
formed are t héAnaddedWidht e sarinattest sestimehloydsss sarlptiiwror der to
obtain conplete dissolution and 5 75 then 0.220 g (24.5 nmmol) of oxalic
acid is added. The ni xtureéfilgatdneeritr &ed cardipdesitaly the residue is

triturated in g?eth | ether. The product is filtered off and dried. In
this way, P 469T§T6FBREPHYsOFediddfFolrd uette HLihéd 0 -¥iel d: 90. 45%

Mp.: 134_137gichloromethane/methanol/aqueous ammonia) .
In this way, 1.016 g of the desired product
are obtained.
Yield: 69%

10 EXAMPLE 17

2-Butyl-3-[4-[2-(dibutylamino)ethyl]lbenzoyl]-1-

benzofuran-5-carboxylic acid

15.5 g (31.7 mmol) of methyl 2-butyl-3-[4-[2-
(dibutylamino)ethyl]lbenzoyl]-1-benzofuran-5-

15 carboxylate, 60 ml of water and 60 ml of methanol are
introduced into 300 ml of dioxane.

2.59 g of sodium hydroxide are then added and
the mixture is stirred at ambient temperature for
approximately 20 hours, which forms the desired

20 compound in the sodium salt form. The mixture is
evaporated, the residue is taken up in water and the
solution is acidified to pH = 5-6 with dilute
hydrochloric acid. Extraction is carried out with ethyl
acetate and the extract is washed with a saturated

25 sodium chloride solution.

In this way, 18 g of the desired compound are
obtained in the crude form.

EXAMPLE 18




EXAMPLE 21 10 | sopropyl 2-butyl-3-[4-[3-(dibutylam no)propyl]-

benzoyl'] - 1- benzof uran- 7- car boxyl at e oxal ate A

3- Hydr oxy- 2- net hoxybenzal dehyde 13.08 g (0.39 nol) of sodium hydride are

i ntroduced into 300 m of dinethyl sul phoxide and then 15 54 g (0.39 nol)
of 2, 3-di hydr oxybenzal dehyde are added. The reaction nediumis naintained
at anbi ent tenperature for 1 hour and thep 55.35 g (26.3 m, 0.39 nol) of
met hyl iodide in 60 m of dinmethyl sul phoxide are added dropw se. The

m xture i s 20Ipapebpiibed-butglbBeld-eridibutitaniho) 8thelnbenrdyllhen is
diluted with water. Hydrochloric acid is added, extractton 1s carried out
with ethyl acatbenzefidrahe5-garbagilatewaghddtei th an aqueous sodi um
chloride solution. Purification is subsequently carried out by 25
chromat ogr aphy on silica-@él gent: 29pu8yldiBchikorldnet hane/ et hyl acetate). In
this way, 27.69 g of the desired product are obtained. 76 Mp.: 116C B.
2-N@thoxy-3-(ﬂ@FgPEM#BWéPﬁéﬁéEMﬂbE6ﬁ9p5%9yl-bénzaﬁaéﬁydé—zar@gxglgg.182
nmol ) of 3-hydroxy-2- 5 methoxybenzal dehyde are dissolved in 290 m of

di chl or omePhafte13apgd18 @l(9£2tﬁﬁpyyéfCé}PFaﬁﬁea5Pel§86€§PC§é.42t@ (33. 65

m, 0.2 ml) QB ml of dichloroethane. The mixture is brought to
reflux for 2 hours and evaporated. The residue is taken
up in diethyl ether and the solution is again
evaporated.

10 The' residue is taken up in 50 ml of

isopropanol and the mixture is brought to reflux for
16 hours. The mixture is evaporated and the residue
taken up in a sodium bicarbonate solution. Extraction
is carried out with diethyl ether and the extract is
15 purified by chromatography on silica (eluent: 100/2/0.1
dichloromethane/methanol/aqueous ammonia), which gives
1.63 g (yield: 53.5%) of the desired compound in the
basic form.
1.58 g of the basic compound thus obtained
20 and 0.270 g of oxalic acid are then introduced into
acetone. The mixture is evaporated, the residue is
taken up in diethyl ether and the product is filtered
off. It is then dried under vacuum.
In this way, 1.29 g of the desired oxalate
25 are obtained.
Yield: 68.5%

M.p.: 148-151°C



trifl uoronmet hanesul phoni ¢ anhydride in 290 m of dichl oronethane are
subsequent|ly added at a tenperature 10 of O to 5C. The reaction nediumis
allowed to return to anbient tenperature and is naintained there for 2
hours. It is evaporated and the residue is extracted wth diethyl ether.
The solution is washed with water, dilute hydrochloric acid, water, a
sodi um 15 hydr ogencarbonat e sol uti on, watyjgr and a sodi um chl ori de

solution. Purification is subsequently carried out by chromatography on
silica (eluent: 90/10 dichloronet hagxhAN@zandp. In this way, 45.1 g of the
desired product 20 are obtained. Yield: 87%C

2- Met hoxy- 3- ( Esebutyly 2-patxyd-Getidcd 3 -4 idputy 15 nen Proply 13 bestzeyd\l--3-
(trifluoromethanesul phonyl oxy) benzal dehyde and 26 g 25 (36.36 nl, 0.317
mol ) of 1-hexhilemze fyras SRS ajoxglageN- di net hyl f or manmi de. 79.58 ¢
(109.6 M, 0.788 nol) of triethylam.ne and 5.53 g (0.0079 nol) of

di chl or obi s(tri phenyl phédspi§i Be)(Parmedi) udfare adddd 3 -Tie (A7 reacti on medi um
is heated at 90C for 2 hours, diluted w.th an agueous hydrochloric acid

solution amd ‘ERPMPEFIETIRCY RIEPYIHRCTEON - IThereatiddn 55 GRgSvey L 36 th
wat er and a sodi,um chl ar.i de _sol.ut.ion.. Purificatiaon 5 i s subsequent |
carried out b?céﬁr Srrat %dﬁa?&%yeén 14} Ir}’iocg1Li (oéjl 3q§/q§t%ane' BN
d'ChloronEtha%%/Q%ﬁ%ggh'chloride are added. The mixture is brought

to reflux for 3 hours and is evaporated, and the
residue is taken up three times in diethyl ether.

10 The crude product obtained is again taken up
in 30 ml of isobutanol and brought to reflux for
15 hours. The mixture is evaporated and the residue is
taken up in diethyl ether. The solution is washed with
a dilute potassium carbonate solution, with water and

15 finally with a sodium chloride solution. Purification
is subseqguently carried out by chromatography on silica
(eluent: 96/4/0.1 dichloromethane/methanol/agueous
ammonia), which gives the desired compound in base
form.

20 1.5 g (2.6 mmol) of the basic compound thus
obtained are then dissolved in absolute ethanol, and
0.231 g of oxalic acid in absolute ethanol is added.

The mixture is evaporated and the residue is
taken up in diethyl ether. The product is subsequently

25 filtered off and dried under vacuum.

In this way, 1.22 g of the desired oxalate
are obtained.

Yield: 73%



In this way, 22.4 g of the desired product are obtained. Yield: 65% 10 D.
Met hyl *2- met hoxy- 3- (hexyn-1-yl)benzoate 20 g (0.092 nol) of

2- met hoxy- 3- (hexyn-1- yl)benzal dehyde are dissolved in 840 m of nethanol,
and 23.9 g of sodiumcyanide, 9.24 m of acetic acid and 187.8 g of
manganous oxi de are added. The reaction 15 nixture is maintained at anbient
tenperature for 18 hours, is filtered angai s evaporated. The residue is
extracted with ethyl acetate and the extract is washed wth water and with
a sodi um chl omi.de:sobptionecln this way, 20 g of the desired conpound are
20 obtained. Yield: 88%E. Mthyl 2-butyl-I-benzofuran-7-carboxyl ate
16.57 g (0.0673 nol) of nethyl 2-netEXXMPBE 20exyn-1-yl)benzoate are

di ssol ved in 500 n1 of 25 N,N—dinethylfornanide, and 8.56 g (0.2 nol) of

lithium chlo 3pitdtrBe (Adbbeylighinpdprepydit- for 18 hours
and is then dlluted mnth mater A gotassiun1hydrogensu|phate solution is
added and 78 _EEE2!EiLBnEEE_EEEEEEd_DHE_EEEM1ﬁFﬁvPxﬁ&atﬂte The extract is

subsequent Ly washed with water and w t sodlun1chlor|de sol ution, which
gives 16.52 g of a mixfufe 8f §He3d@§Pﬂéd°éo%pBHﬁM aAd [6r [3-butyl -1 5

benzof uran-7- ?8r88§¥55§1%o propyl]benzoyl] -l-benzofuran-5-carboxylic
acid are introduced into 50 ml of toluene. 2 ml of
oxalyl chloride in 10 ml of toluene are then added at
ambient temperature.

10 The mixture is stirred at ambient temperature
and is then heated at 80°C for 2 hours. The mixture is
concentrated to dryness and the residue is taken up in
diethyl ether. The mixture is again concentrated to
dryness and the crude product obtained is taken up in

15 50 ml of dichloroethane. 0.518 g (71.8 mmol) of
cyclobutanol and 0.568 g (71.8 mmol) of pyridine are
then added.

The mixture is stirred at ambient temperature
for 72 hours and is concentrated to dryness, and the

20 residue is taken up in ethyl acetate. The solution is
washed with water and a sodium chloride solution and
then purification is carried out by chromatography on
silica (eluent: 97/3/0.1 dichloromethane/methanol/
aqueous ammonia), which gives 1.409 g (yield: 39.5%) of

25 the desired compound in the base form.

1.335 g (24.5 mmol) of the basic compound
thus formed are then added to the amount of methanol

necessary in order to obtain complete dissolution and



17.5 g (0.078 nol) of the m xture obtained above are then dissolved in 300
m™ of hethanol, and 5 ml of sul phuric acid are added. The mi xture is
brought to reflux for 5 hours and is evaporated. The 10 residue is
extracted with ethyl acetate and the extract is washed with water and a
sodi um chloride solution. Purification is subsequently carried out by
chromat ography on silica (eluent: 6/4 dvVeghl oronet hane/ hexane). 15 In this
way, 13.24 g of the desired conmpound are obtained. Yield: 73% F. Methyl

2- butyl - 3- [ 4- tBebr 8nBpPoPyl(PBehzoypb]l ) | ofbenadfiar anid- ¢ar bddpHat 8h20 5.29 g
(0.0326 nol) of ferric chloride are introduced into 122 m of

1, 2- d|chIoroeﬁhéﬁéranastﬁ@ﬁcenéFaéeﬂeﬁﬁeﬁévnﬁésoﬁnﬁe§§etﬁ&ﬁldneeqaal to

15C, 5.05 go 0217 npl) of nethgl 2-butyl -1-benzofuran-7- carboxylate in
61 nl of 1 2- F&ﬁPB?B@fihéﬁedé%hi P—F.P?Bdu&“éa pgogugt(dsos2étREEY of

4-( 3- bronDpro ae zo chlorlde in 61 m of 1,2-dichloroethane are
subsequently "m xture i s maintained at anbi ent tenperature

for 18 hougs. It |s ou nto an 7 el er,mxture and extracted with
di chl or onef hane. Thg eé?rac%slgaﬁaszeéban %a%g éﬁFFEF hyEP8ERFori ¢

acid, water, gréoghF égrogencarbonate solutlon water and finally a
saturated sodium chloride sol ution

Yield: 90.45%
M.p.: 134-137°C.

EXAMPLE 21

10 Isopropyl 2-butyl-3-[4-[3-(dibutylamino)propyl]-

benzoyl] -1-benzofuran-7-carboxylate oxalate

A. 3-Hydroxy-2-methoxybenzaldehyde

13.08 g (0.39 mol) of sodium hydride are
introduced into 300 ml of dimethyl sulphoxide and then
15 54 g (0.39 mol) of 2,3-dihydroxybenzaldehyde are added.
The reaction medium is maintained at ambient
temperature for 1 hour and then 55.35 g (26.3 ml,
0.3%9 mol) of methyl iodide in 60 ml of dimethyl
sulphoxide are added dropwise. The mixture is
20 maintained at ambient temperature for 18 hours and then
is diluted with water. Hydrochloric acid is added,
extraction is carried out with ethyl acetate and the
extract is washed with an aqueous sodium chloride
solution. Purification is subsequently carried out by
25 chromatography on silica (eluent: 97/3
dichloromethane/ethyl acetate).
In this way, 27.69 g of the desired product

are obtained.



5 Purification is subsequently carried out by chromatography on silica
(eluent-' dichloronethane). In this way, 7.95 g of the desired conpound

are obtained. Yield: 82% 10 G 2-Butyl-3-[4-(3-bronopropyl)benzoyll-1-
benzof uran-7-carboxylic acid 9.26 g (0.0207 nol) of nethyl 2-butyl-3-[4-
(3- bronopr opyl ) benzoyl ] - | - benzof ur an- 7- car boxyl ate are dissolved in 168 ni
of dioxane, and 1.65 g (0.0414 nol) 15 ofésodi um hydroxide in 39 m of
water are added. 39 ml of methanol are added and the m xture is naintained
at anbient t¥mperaldfECfor 15 hours. The mixture is evaporated and the
residue is taken up in hydrochloric acid to pH= 1. Extraction is carried
out with ethyl gee?aﬂﬁthﬁﬁyrﬁp(&%ﬂﬁééprpmeﬁ@éﬁai_JﬁEﬁﬁijiﬁLmater to

pH = 7 and subsequently with_a sodiumchloride solution. In this way, 8.39
g of the desired cBRpEBAHSDNEAE obtained. 25 Yield: 94%H. |sopropyl
2-buty|-3-[4-(3-bronDpr yl ) benzqyl | - enz fur n-7- carboxylate 80 8.39 ¢
(0.0193 nol) of 2-butyl ? % 5 %8 152 o1} "6 4 -Ayaroxy-2-

br omopr o ben ur.an rbox aci re. diissolved in 100
n ofptoPﬁ ) égéxgbgn TéFLXQEI?Fe @ﬁF&P 8 i 2 9§1m6f °fol uene are added
at anbi ent

dlchloromethane, and 16 g (0.2 mol) of pyridine are
added. 56.42 g (33.65 ml, 0.2 mol) of
trifluoromethanesulphohic anhydride in 290 ml of
dichloromethane are subsequently added at a temperature
10 of 0 to 5°C. The reaction medium is allowed to return
to ambient temperature and is maintained there for
2 hours. It is evaporated and the residue is extracted
with diethyl ether. The solution is washed with water,
dilute hydrochloric acid, water, a sodium
15 hydrogencarbonate solution, water and a sodium chloride
solution. Purification is subsequently carried out by
chromatography on silica (eluent: 90/10
dichloromethane/hexane) .
In this way, 45.1 g of the desired product
20 are obtained.
Yield: 87%

C. 2-Methoxy-3-(hexyn-1-yl)benzaldehyde

45 g (0.158 mol) of 2-methoxy-3-
(trifluoromethanesulphonyloxy)benzaldehyde and 26 g
25 (36.36 ml, 0.317 mol) of l-hexyne are dissolved in
426 ml of N,N-dimethylformamide. 79.58 g (109.6 ml,
0.788 mol) of triethylamine and 5.53 g (0.0079 mol) of

dichlorobis (triphenylphosphine)palladium are added. The



5 tenperature. The mixture is brought to ref lux for 2 hours and is then
evaporadted. The residue is taken up in 100 mM of isopropanol and the
solution is refluxed for 15 hours and then evaporated. Purification is
subsequently carried out by chronmatography on silica 10 (el uent:
dichl oronethane). In this way, 4.7 g of the desired conpound are obtained.
Yield: 51% 1. Isopropyl 2-butyl-3-[4-[3 1%
(di butyl am no) propyl ] benzoyl ] - 1- benzof uran-7- carboxyl ate oxalate 4.5 g
(0.0095 nol) veacsopnopgtiigmbisyhedtpd-at 90°C for 2 hours, diluted
(3-bronopropyl ) benzoyl ] - 1- benzof uran-7-carboxyl ate are dissolved in 80 n
of acetonitriWeth3aggagueoue2Bgdrerhlozdcopcdibapryhanneande t hen added,
followed by 1.42 g (0.0095 nol) of _sodiumiodide and 3.94 g (0.0285 nol)
of potassium SHFBBRAELE. WTHE AiRED¥E PShBFoudhe estrart| g% wephes hours and
is then evaporated. Extraction is carried qut with diethyl ether and the
extract is 2% hwAsHaESHi fRIwat EPdane sh4satdm eRLBFiaR - sBPGifeRation
Purificatign is subseguen carried out hr omat ogr aphy on silica
Col uent - 180/ 37 0SSBSERRRb LY B R hiah B Bl FEAOBOLSSLAABN, 81 SWRAER gi ves
81 2.91 g of Si 0 und in.the free base form (yield: 57%.
2.91 g (o.oo5ﬁémﬁ%ﬁ§'o$§shelnﬁi?%°@8ﬁ%8ﬁﬁéLexane?'

In this way, 22.4 g of the desired product

are obtained.
Yield: 65%

10 D. Methyl 2-methoxy-3-(hexyn-1l-yl)benzoate

20 g (0.092 mol) of 2-methoxy-3-(hexyn-1-
yl)benzaldehyde are dissolved in 840 ml of methanol,
and 23.9 g of sodium cyanide, 9.24 ml of acetic acid
and 187.8 g of manganous oxide are added. The reaction

15 mixture is maintained at ambient temperature for
18 hours, is filtered and is evaporated. The residue is
extracted with ethyl acetate and the extract is washed
with water and with a sodium chloride solution.

In this way, 20 g of the desired compound are

20 obtained.
Yield: 88%

E. Methyl 2-butyl-1l-benzofuran-7-carboxylate

16.57 g (0.0673 mol) of methyl 2-methoxy-3-
{(hexyn-1-yl)benzoate are dissolved in 500 ml of
25 N,N-dimethylformamide, and 8.56 g (0.2 mol) of lithium
chloride are added. The mixture is brought to reflux
for 18 hours and is then diluted with water. A

potassium hydrogensulphate solution is added and



t hus obtai ned are then dissolved in absolute ethanol 5 and then a sol ution
of " 0.490 g (0.00545 nol) of oxalic acid in absolute ethanol is added. The
m xture is evaporated and the residue is taken up in diethyl ether and
allowed to crystallize. The product is filtered off and dried. 10 In this
way, 2.65 g of the desired conpound are obtained. Yield: 78% Mp.:

118- 119C EXAMPLE 22 15 | sopropyl 2-butyl 78-[4-[3-(di butyl am no) propyl]-
benzoyl ] - 1- benzof ur an- 6- car boxyl at e oxal ate A |sopropyl 3-nethoxy-4-
(trifluoronet kahesgtphonykoxypyibéerdoate with gth@l0iceuk)eof Theopr opyl

3- net hoxy-4 20 hydroxybenzoate and 0.3 g (1.1 equivalent) of pyridine are
i ntroduced i nE¥tZeCH 16f sdbekboepBihaashed wishuwpserosngd wigh(a 1
equi val ent) of trlfluoronethanesulphonlc anhydride in 10 m of

di chl or onet haf@di-8™ RBACHAHE] SAAYEWMPEe WBERBeA1esnd62515a. ofha nixture is

allowed to return to a tenperature, stirred for 0.5 h at this
tenperature afigxt B5§p82bF§8 deRd reds FamRonaderRfatfed Wt lethyl acet at e
and the ex , dllute 82 hydrochloric acid, a

sodi um bi ¢ %ﬁﬁ%éfgggﬂtloﬁar&ﬁﬁ¥ﬁlc acl

17.5 g (0.078 mol) of the mixture obtained
above are then dissolved in 300 ml of methanol, and
5 ml of sulphuric acid are added. The mixture is
brought to reflux for 5 hours and is evaporated. The
10 residue is extracted with ethyl acetate and the extract
is washed with water and a sodium chloride solution.
Purification is subsequently carried out by
chromatography on silica (eluent: 6/4
dichloromethane/hexane) .
15 In this way, 13.24 g of the desired compound
are obtained.
Yield: 73%

F. Methyl 2-butyl-3-[4-(3-bromopropyl)benzoyl]-1-

benzofuran-7-carboxylate

20 5.29 g (0.0326 mol) of ferric chloride are
introduced into 122 ml of 1,2-dichloroethane and then,
at a temperature of less than or egqual to 15°C, 5.05 g
(0.0217 mol) of methyl 2-butyl-l-benzofuran-7-
carboxylate in 61 ml of 1,2-dichloroethane are

25 introduced. 8.2 g (0.0326 mol) of 4-(3-bromopropyl)
benzoyl chloride in 61 ml of 1,2-dichloroethane are
subsequently added and the mixture is maintained at

ambient temperature for 18 hours. It is poured onto an



and finally a saturated sodiumchloride solution. In this way, 3.22 g of

t he desired conpound are obtained. 5 Yield: 94% B. |sopropyl

3- met hoxy- 4- (hexyn-1-yl)benzoate 3.18 g (9.3 muol) of the conpound
obtained in the preceding stage, 1.52 g (2 equivalents) of 1-hexyne, 6.5
m (approximately 5 equivalents) of 10 triethylamne and 0.325 g (0.05
equi val ent) of dichl orobis(triphenyl phosphi ne)pall adi um are introduced
into 25 mM of N, Ndinethylformam de. The mixture is heated at 90C for 2
hours and is ticéuveden mbxvatrer andasdrtdabuea WydnoahthloeometHahs . added.
Extraction is 15 carried out with diethyl ether and the extract is washed
with wat er anfha satvaatetdlssedshatichliohi detesol diilohe Rudibtbabron is
subsequently carried out by chromatography on silica (eluent: 1/1

di chl or onet had@etfepvaney, 20seAiuni Bydrggencadsbgnafet heldespnedwabapound
are obtained. Yield: 53%C. 2-Butyl-|-benzofuran-6-carboxylic acid 9.62 ¢
(35 mmol ) of &he EvnRpolvideophibhabefnsogbunhehppsiddi Aglutage.- are
introduced_into 200 m  of  dich]oronmethane and the solution is cooled to
appr oxi mat el yFRTHELCIBIA 19 8YRFGArERELY 6frBEief 04bl BYion of Dboron

tribrom de '”cﬁégﬂégégggéﬂﬁngnaé§1§§a (eluent: dichloromethane) .

In this way, 7.95 g of the desired compound
are obtained.
Yield: 82%

10 G. 2-Butyl-3-[4-(3-bromopropyl)benzoyl]-1-

benzofuran-7-carboxylic acid

9.26 g (0.0207 mol) of methyl 2-butyl-3-[4-
(3-bromopropyl)benzoyl]-1l-benzofuran-7-carboxylate are
dissolved in 168 ml of dioxane, and 1.65 g (0.0414 mol)

15 of sodium hydroxide in 39 ml of water are added. 39 ml
of methanol are added and the mixture is maintained at
ambient temperature for 15 hours. The mixture is
evaporated and the residue is taken up in hydrochloric
acid to pH = 1. Extraction is carried out with ethyl

20 acetate and the extract is washed, first with water to
PH = 7 and subsequently with a sodium chloride
solution.

In this way, 8.39 g of the desired compound
are obtained.

25 vYield: 94%

H. Isopropyl 2-butyl-3-[4-(3-bromopropyl)benzoyl]-

l-benzofuran-7-carboxylate




then added. The mixture is allowed to return to anbient tenperature and is
stirred for | hour at anbient tenperature. The mixture is cool ed by neans
of an ice/water mxture and hydrol yzed. Extraction is carried 5 out with
di chl oronet hane and the extract is washed with water and a saturated
sodium chl oride solution. Purification is subsequently carried out by
chromat ography on silica (eluent: 100/ 3 gdi chl oronet hane/ nethanol). 10 In
this way, 2.5 g of the desired conpound are obtained. Yield: 32.7% M p.
102-1040C D. Met hyl 2- b8t gb- b- kenzabor ar16- odr Rexyukalle3-12-235 g of the
conpound obtained in the preceding stage are introduced into 80 m of

met hanol , andrdtmppbrepyédobeenbyat ed -denpbinrenadi-darboaxgded. athel amext ure
is brought to reflux for 6 hours and is evaporated. Extraction is carried
out with di et Rgpsdveghép 4R mheoéxtrasenies washédSwintlhowaerlyd sodi um
bi carbonate solution, water and a saturated sodium_chloride solution. In
this way, 2.600408fdehandesi reédodorpéurae are epdstned. apbiwnsl d: 98% E.
Met hyl 2-b%tyk-%bgiég3-bronDpropyI)benzoylI-I- benzof ur an- 6- car boxyl at e 84

e ure. The mixkture is brought to reflux for

2 hours and is then evaporated. The residue is taken up
in 100 ml of isopropanol and the solution is refluxed
for 15 hours and then evaporated. Purification is
subsequently carried out by chromatography on silica

10 (eluent: dichloromethane).
In this way, 4.7 g of the desired compound

are obtained.

Yield: 51%

I. Isopropyl 2-butyl-3-[4-[3-

15 (dibutylamino)propyl]lbenzoyl]-1-benzofuran-7-

carboxylate oxalate

4.5 g (0.0095 mol) of isopropyl 2-butyl-3-[4-
(3-bromopropyl)benzoyl] -1-benzofuran-7-carboxylate are
dissolved in 80 ml of acetonitrile. 3.68 g (0.0285 mol)

20 of dibutylamine are then added, followed by 1.42 g
(0.0095 mol) of sodium iodide and 3.94 g (0.0285 mol)
of potassium carbonate. The mixture is brought to
reflux for 15 hours and is then evaporated. Extraction
is carried out with diethyl ether and the extract is

25 washed with water and a sodium chloride solution.
Purification is subsequently carried out by
chromatography on silica (eluent: 100/3/0.2

dichloromethane/methanol/agueous ammonia), which gives



7:30 g (1.5 equivalents) of ferric chloride are introduced into 70 nl of
di'chl oronet hane. 6.96 g (0.03 nol) of nethyl 2-butyl-I-benzofuran-6-
carboxyl ate, dissolved in 30 m of dichloronethane, are 5 then added at a
tenperature of |less than or equal to 150C, followed, under the sane
conditions, by 11.77 g (1.5 equivalents) of 4-(3-bronopropyl)benzoyl
chloride dissolved in 30 M of dichlorogethane. The mxture is stirred at
anbi ent tenperature for 18 hours and is then 10 poured onto an ice/water

m xture. Extracgiog of§ cherdediredtcwipbudichhornserbasenapd themextract is
washed with water and a saturated sodium chloride solution. Purification
i s subsequent Kyieadri Bd%but by chromatography on silica (eluent:

di chl oronethane). 15 In this way, 7.60 g of the desired conpound are
obtained. Yield: 55.4%F.92-8ufQl 085£4-181lbr offopheppbibenzopbpund

benzof uran-6-carboxylic acid 20 7.27 g (approximately 16 mmol) of nethyl 2-
but yl - 3- [ 4- (3LPBF oRBpROBGH) DEAZBYET- AlBEALBEEr 4R- 8DSeAaRBExPrhaBoANd 1. 28 g
(2 equivalents% of . sodi um _hydroxi de are dissolved in a_m xture of 100 mi
of dioxane, 308dnthgR ﬁe?ﬂéﬂgFoﬁnﬂfB@-ﬁPoog Wt BP54ThBo2s RExPERELFS

oLiyred Tor . boursooLo2RDLeRt LemReralur 2o a0 puavoraled, and he residue
extraction iév&ﬁéfgggdogﬁdmkﬁg %gg¥éugcfga£gkeghgpe§£r8§gth§l ether

and allowed to crystallize. The product is filtered off

and dried.

10 In this way, 2.65 g of the desired compound

are obtained.

Yield: 78%

M.p.: 118-119°C

EXAMPLE 22

15 Isopropyl 2-butyl-3-[4-[3-(dibutylamino)propyl]-

benzoyl] -l-benzofuran-6-carboxylate oxalate

A. Isopropyl 3-methoxy-4-

(trifluoromethanesulphonyloxy)benzoate

2.1 g (0.01 mol) of isopropyl 3-methoxy-4-

20 hydroxybenzoate and 0.3 g (1.1 equivalent) of pyridine
are introduced into 20 ml of dichloromethane. A
solution of 3.1 g (1.1 equivalent) of
trifluoromethanesulphonic anhydride in 10 ml of
dichloromethane is then added dropwise between 0° and

25 5°C. The mixture is allowed to return to ambient
temperature, stirred for 0.5 h at this temperature and
evaporated. The residue is extracted with ethyl acetate

and the extract is washed with water, dilute



85 washed with water and a saturated sodiumchloride solution. In this
way, the desired conpound is obtained, which conpound is used in the crude
form 5 G |sopropyl 2-butyl-3-[4-(3-bronopropyl)benzoyll -

1- benzof ur an- 6- car boxyl ate The 2-butyl -3-[4-(3-bronopropyl)benzoyl]-I
benzof uran- 6- carboxylic acid obtained in the crude form in the preceding
stage is dissolved in 100 ml of 10 toluege and then 4.5 m of oxalyl
chloride in 15 mM of toluene are added dropw se. The reaction nediumis
heated at 800&,dp6cR1bPUE Sa@hd, t Hefo@VaRObat&dbodhte &6%uHUEN] Swheken up in
100 m of isopropanol and the mxture is brought to reflux for 2 hours. It
is 15 evapor aded, fihel IesadsgtuBatakesodpumnchadetdandolexioacti on is
carried out with diethyl ether. The extract is subsequently washed with a
saturated sodi um chl orfdetsodsuvapn and2parofi edebgeshredntogpaphs on
silica (eluent: dichloronmethane). 20 In this way, 5.47 g of the desired
conpound ar eapdtebretnediel d: 77.6% H. |sopropyl 2-butyl-3-[4-[3-

(di butyl am no) pro Ibenzoyll-l-benzofuran 6- 25 carboxylate oxalate 2.7 g
(appr oxi maPel Y1 &l Eﬂb 4%0of isopropyl 2-

buty! - 3- [4- (3- brongpr ppyl ) benzoyl || -benzof wan-6-\ 110 once

3.18 g (9.3 mmol) of the compound obtained in
the preceding stage, 1.52 g (2 equivalents) of
l-hexyne, 6.5 ml (approximately 5 equivalents) of

10 triethylamine and 0.325 g (0.05 equivalent) of
dichlorobis (triphenylphosphine)palladium are introduced
into 25 ml of N,N-dimethylformamide. The mixture is
heated at 90°C for 2 hours and is diluted with water,
and dilute hydrochloric acid is added. Extraction is

15 carried out with diethyl ether and the extract is
washed with water and a saturated sodium chloride
solution. Purification is subsequently carried out by
chromatography on silica (eluent: 1/1
dichloromethane/heptane) .

20 In this way, 1.35 g of the desired compound
are obtained.

Yield: 53%

C. 2-Butyl-l-benzofuran-6-carboxylic acid

9.62 g (35 mmol) of the compound obtained in
25 the preceding stage are introduced into 200 ml of
dichloromethane and the solution is cooled to
approximately -70°C. 70 ml (2 equivalents) of a 1M

solution of boron tribromide in dichloromethane are



carboxylate 2.66 g (3 equivalents) of dibutylamne, 86 1.03 g (1
equi val ent) of sodiumiodide and 2.87 g (3 equival ents) of potassium
carbonate are dissolved in 50 m of acetonitrile. The reaction mediumis
brought to ref lux for 40 hours and evaporated, and the residue 5 is taken
~up in water. Extraction is carried out wwith diethyl ether and the extract
is washed with water and a saturated soggum chloride sol ution.
Purification is then carried out by chromatography on silica (eluent:

100/ 2. 5/ 0. 2 dthbhoaadethanrénrihanek/ aguadliswaanesi apruraOtvhasbBighves 2. 35
g (yield: 73.5% of the desired conpound in the basic form 2.23 g of the
basi ¢ conpounedmpaungtobtaanéddiandt0rB8€8 foof lokahikrcaacanbarat subsequently
m xed in acetone. The mi xture is evaporated, the residue is taken up in

di et hyl et hertéspandtuhe. ptbdunixturei fseredlefif bgnuednsedfuader vacuum

In this way, 2.15 g of the desired conpound are obtained. Yield: 82.5%

M p. : 104 105€p90wERngEEngr¢S@péobyﬁrolyzed Extraction is carried

2- butyI E4 (3-(dibutyl am no)p - benzoyl ] - 1-benzof uran-4-carboxyl ate
oxal ate A °MetRyIWEERyHIER °§°W§Fﬁ6§?b@ﬁ§o§?@ epErgch tg. w5ohagl yish

2- hydroxy-3 25 nethox¥ben20|c a0|g i ntroduced intgo 250 m of nethanol
conprising 1 WREBF QBfpRurrtukeFgd §rgium chloride solution.

Purification is subsequently carried out by
chromatography on silica (eluent: 100/3
dichloromethane/methanol) .

10 In this way, 2.5 g of the desired compound
are obtained.
Yield: 32.7%
M.p.: 102-104°C

D. Methyl 2-butyl-1l-benzofuran-6-carboxylate

15 2.5 g of the compound obtained in the
preceding stage are introduced into 80 ml of methanol,
and 1 ml of concentrated sulphuric acid is added. The
mixture is brought to reflux for 6 hours and is
evaporated. Extraction is carried out with diethyl

20 ether and the extract is washed with water, a sodium
bicarbonate solution, water and a saturated sodium
chloride solution.

In this way, 2.60 g of the desired compound
are obtained.

25 Yield: 98%

E. Methyl 2-butyl-3-[4-(3-bromopropyl)benzoyl]-1-

benzofuran-6-carboxylate




conblned m xture is brought to reflux for 4 days and concentrated to
dryness; and then the residue is 87 extracted with ethyl acetate. The
extract is subsequently washed with water, a 10% sodi um car bonat e
solution, water and a sodiumchloride solution. In this way, 25.2 g of the
desired conmpound 5 are obtained. Yield: 91.2% Mp.: 68-690C B. Mt hyl
2-trifluoronet hanesul phonyl oxy- 3- net hoxghenzoate 10 25 g (0. 137 nol) of

t he conpound obtained in the preceding stage are introduced into 200 m of

di chl oronet hane, and 1179309g(01151lefukyacbnpyyi diEn€eraie addedigA m xture
of 42.6 g (0.151 nol) of triflic anhydride in 200 m of dichloronmethane is
t hen added atat® antenpecetiuirtof 70081t 0of58CchTbeonexhene.i 6.96i gred at

anbi ent tenperature for 3 hours and concentrated to dryness, and the
residue is extPabBendow)t hfdmethyl 2ebheyl-Thbeexbfactni-§-t hen washed with
water, dilute hydrochloric acid, water, a dilute sodium bi carbonate 20

sol ution, watéprapydvaased disehivefidénséPumilonf dpghilbrometbanes then

carried out bg chromat ography on silica (eluent: 5/5
di chl or omePha E#ﬁeﬁ@éﬁé)atlﬁ ERMBeRAFUr200861S6f thRe @&skABdlcéApound are

ined. 2 4. 9%
obt ai ned S ¥E§E? fgllgw%d under the same conditions, by 11.77 g

(1.5 equivalents) of 4-(3-bromopropyl)benzoyl chloride
dissolved in 30 ml of dichloromethane. The mixture is
stirred at ambient temperature for 18 hours and is then
10 poured onto an ice/water mixture. Extraction is carried
out with dichloromethane and the extract is washed with
water and a saturated sodium chloride solution.
Purification is subsequently carried out by
chromatography on silica (eluent: dichloromethane) .
15 In this way, 7.60 g of the desired compound
are obtained.
Yield: 55.4%

F. 2-Butyl-3-[4-(3-bromopropyl)benzoyl]-1-

benzofuran-6-carboxylic acid

20 7.27 g (approximately 16 mmol) of methyl 2-
butyl-3-[4-(3- (bromopropyl)benzoyl]-1l-benzofuran-6-
carboxylate and 1.28 g (2 equivalents) of sodium
hydroxide are dissolved in a mixture of 100 ml of
dioxane, 30 ml of methanol and 30 ml of water. The

25 mixture is stirred for 8 hours at ambient temperature
and evaporated, and the residue is taken up in water.
The solution is acidified to pH = 1 to 2 and extraction

is carried out with ethyl acetate. The extract is



C. Methyl 2-(hexyn-1-yl)-3-nethoxybenzoate 19.26 g (74.9 mol) of the
commpound obtained in the preceding stage are introduced into 200 m of 01
88 N, N-dinethylformam de and then 12.3 g (16.85 m, 149.7 mmol) of

1- hexyne, 37.94 g (52.2 m, 375 mvol) of triethylamne and 2.62 g (3.74
mrol ) of dichl orobis(triphenyl phosphine)pal |l adium are added. The 5 mixture
is heated at 90C for 3 hours, then dilutgd wth water and extracted with
di ethyl ether. The extract is then washed with dilute hydrochloric acid,
wat er and a sedisherichliahi datsel ahidoa. sRunrbitedt sodium chhemigarried out by
chromat ography on silica (eluent: 10 5/5 dichl oronet hane/ hept ane and t hen
di chl or onet hage}utibn.this way, 6.1 g of the desired conpound are
obtained. Yield: 33.1%D. Methyl 2-butyl-I-benzofuran-4-carboxylate 15 5.45
g (22.1 mol) of the coipothdsobeai ngbe desthedprenpdung stsage are
introduced into 100 m of = dichloronethane. 44.5 ml of a nolar solution of
bromi ne tribPBRRdESHAn HWhéRhoFempPHAAe 18r BseReAnadbied caude feamper at ure of
approximately -5C. _The nlxture is. 20 stlrred at anblent te -erature for 4
hours and Phen wafer LESPEPY cdded hArI(d Tk e ) PERBAYAL Ir e

bel ow 30C. The m xture |s subse entgx eitracted with dlchloronethane and
purification is ca.r.88285P359 —carboxylat

The 2-butyl-3-[4-(3-bromopropyl)benzoyl]-1-
benzofuran-6-carboxylic acid obtained in the crude form
in the preceding stage is dissolved in 100 ml of

10 toluene and then 4.5 ml of oxalyl chloride in 15 ml of
toluene are added dropwise. The reaction medium is
heated at 80°C for 2 hours and then evaporated. The
residue is taken up in 100 ml of isopropanol and the
mixture is brought to reflux for 2 hours. It is

15 evaporated, the residue is taken up in water and
extraction is carried out with diethyl ether. The
extract is subsequently washed with a saturated sodium
chloride solution and purified by chromatography on
silica (eluent: dichloromethane) .

20 In this way, 5.47 g of the desired compound
are obtained.

Yield: 77.6%

H. Isopropyl 2-butyl-3-[4-[3-

(dibutylamino)propyllbenzoyl]-1l-benzofuran-6-

25 carboxylate oxalate

2.7 g (approximately 6 mmol) of isopropyl 2-
butyl-3-[4-(3~-bromopropyl)benzoyl]-1l-benzofuran-6-

carboxylate, 2.66 g (3 equivalents) of dibutylamine,



chromat ogr aphy on silica (eluent: dichloronethane). 25 In this way, 2 g of
the desired conpound are obtained. Yield: 39%89 E. Methyl

2- butyl -3-[4-(3-bronopropyl )benzovl | -1- benzof uran-4-carboxylate 5.23 g
(32.2 mol ) of ferric chloride are introduced into 150 m of

1, 2-di chl oroet hane and then a 5 solution of 5.0 g (21.5 mmol) of met hyl
2-butyl -1 benzofuran-4-carboxylate in 50ggl of 1,2-dichloroethane is added
dropwi se at a tenperature of |ess than 150C. A solution of 8.45 g (32.2
mmol ) of 4-(3-bBogoplopyljbebzay) bl epadam noBQdel anll 2087 ¢

1, 2-dichl oroet hane is then added dropwi se at a tenperature of |ess than
150C and t he f&aegudwahedtain of spstassedmf oarb8nhoar arat dasbbeéned in
tenperture. It is poured onto a water/ice m xture and extracted with

di chl or onet hahe. mThefexcehenitsihash®dewrehchaber medith meubralbighy and then
with a sodiumchloride solution. Purification is then carried out by

chr omat ogr aph{® ohefsxi €ar (&P ubpvrsdaedl everernand) . and thesreaydue. 4 g of
t he desired conpound are, obtained. 20 Yield: 75.3%F, thhﬁl _

2-but yl - 3- P4- 8- CREEBUED| ATt WBYBF opfKFBRRESYN - LShEREELARaRVE- wEERboXYI at e

diethyl ether and the extract is washed with water and
a saturated sodium chloride solution. Purification is
then carried out by chromatography on silica (eluent:
100/2.5/0.2 dichloromethane/methanol/agueous ammonia),
10 which gives 2.35 g (yield: 73.5%) of the desired
compound in the basic form. 2.23 g of the basic
compound thus obtained and 0.376 g of oxalic acid are
subsequently mixed in acetone. The mixture is
evaporated, the residue is taken up in diethyl ether
15 and the product is filtered off and dried under vacuum.
In this way, 2.15 g of the desired compound
are obtained.
Yield: 82.5%
M.p.: 104-105°C

20 EXAMPLE 23

Isopropyl 2-butyl-3-[4-[3-(dibutylamino)propyl]-

benzoyl]-1l-benzofuran-4-carboxylate oxalate

A. Methyl 2-hydroxy-3-methoxybenzoate

25.5 g (0.152 mol) of 2-hydroxy-3-
25 methoxybenzoic acid are introduced into 250 ml of
methanol comprising 1 ml of sulphuric acid. The
combined mixture is brought to reflux for 4 days and

concentrated to dryness, and then the residue is



7.4 g (16.2 mmol) of nethyl 2-butyl-3-[4-(3- 25

brionppropyl ) benzoyl ] -1 - benzof uran- 4-carboxyl ate are introduced into 200 n
of acetonitrile and then 2.3 g (17.8 nmmol) of dibutylanine, 2.67 g (17.8
mmol) of sodiumiodide and 4.48 g (32.4 mmol ) of potassium 90 carbonate
are added. The reaction nediumis brought to reflux for 18 hours and
concentrated, and the residue is extracged with diethyl ether. The extract
is washed with water and with a sodiumchloride solution. 5 Purification
i's subsequentéyteacte@dwduh byhythaesategr aphy ertshkttcas(eluent: 97/3/0.1
di chl or onet hane/ net hanol / agueous anmmonia). In this way, 5.24 g of the

desi red conposudseguenbbyawasdedl1®iYhewdtet3. 86%0& sodium carbonate

2-Butyl -3-[4-[3-(di butyl am no) propyl | benzoyl | - 1-benzof uran-4-carboxylic
acid 5.24 g (30lgd6ionpl yabérnenflyh Sofutm| cBipdide solution.

[ 3- (di butyl am no) propyl | benzoyl -1 -benzof uran-4- 15 carboxyl ate are
introduced into a m xtufe BRisoway, okSdRodané bhed desatredf camphundl . 0. 829
g (20.72 mmol ) of _sodi um hydroxide and 10 mM of water are then added. The
mxture is°st#¥Ffe@PBR1BAB ent tenperature for 18 hours and concentrated to
dryness, and the res'gu is taken 20 up in water. Acidification is carried
out with diIuYéelﬂyd$ cﬁ%oric acid to pH =6 and extraction is carried out
w th ethyl aCﬁtSte.6gb§9§étract is then washed with

B. Methyl 2-trifluoromethanesulphonyloxy-3-

methoxybenzoate

10 25 g (0.137 mol) of the compound obtained in
the preceding stage are introduced into 200 ml of
dichloromethane, and 11.93 g (0.151 mol) of pyridine
are added. A mixture of 42.6 g (0.151 mol) of triflic
anhydride in 200 ml of dichloromethane is then added at

15 a temperature of 0°C to 5°C. The mixture is stirred at
ampbient temperature for 3 hours and concentrated to
dryness, and the residue is extracted with diethyl
ether. The extract is then washed with water, dilute
hydrochloric acid, water, a dilute sodium bicarbonate

20 solution, water and a sodium chloride solution.
Purification is then carried out by chromatography on
silica (eluent: 5/5 dichloromethane/heptane).

In this way, 19.36 g of the desired compound
are obtained.

25 Yield: 54.9%

C. Methyl 2-(hexyn-1-y1)-3-methoxybenzoate

19.26 g (74.9 mmol) of the compound obtained

in the preceding stage are introduced into 200 ml of



wat er and a sodiumchloride solution. In this way, 4.48 g of the desired
conipeund 25 are obtained. Yield: 88% 91 H. |sopropyl 2-butyl-3-[4-]3-

(di butyl am no) propyl | benzoyl | -1 -benzof uran-4- carboxyl ate oxal ate 4.48 g
(9.11 mmol) of 2-butyl-3-[4-[3 5
(di butyl am no) propyl | benzoyl | -1 - benzof uran-4-carboxylic acid are

introduced into 50 m of toluene and thegga solution of 4.5 m of oxalyl
chloride in 20 mM of toluene is added. The reaction nediumis stirred at
anmbi ent t enpeNaNudemantyi Sokhanibeought then800C3f gr (1@.8shqurs. It is
concentrated to dryness and the residue is taken up in diethyl ether and
concentrat ed. 13he7ampbl) chfofFdextrhas Bor evdgi $52henmint seduasdlinbg 300 i
of isopropanol and the reaction mediumis brought to reflux for 48 hours.
It is concentFatefhvdaninanesndand6215 tBe7desmindlieé p§ extracted with diethyl
ether. The extract is then washed with water, a sodium hydrogencarbonate
sol ution, wat@tchharabsat trapkanysphparhéhkoprddadohut bon. aPdedfi Baeion is
subsequently carried, out by chromatography on silica (eluent: 20 97/3/0.1
dichlorone?haﬁérﬁéfﬁahﬁlhﬁaéééuétaﬁﬁﬁgiﬁyr 3whPeKSgi tBsn1diggtgd(yi el d:

24. 39 f th i i he f f 1.137 2.13 mol
of ?ﬁ% gaS?Cew%ﬁ%é&%gernggogggrggtédewiEﬁedgggﬁyloggker. Theg ( )

extract is then washed with dilute hydrochloric acid,
water and a sodium chloride solution. Purification is
then carried out by chromatography on silica (eluent:
10 5/5 dichloromethane/heptane and then dichloromethane) .
In this way, 6.1 g of the desired compound
are obtained.
Yield: 33.1%

D. Methyl 2-butyl-l-benzofuran-4-carboxylate

15 5.45 g (22.1 mmol) of the compound obtained
in the preceding stage are introduced into 100 ml of
dichloromethane. 44.5 ml of a molar solution of bromine
tribromide in dichloromethane are then added at a
temperature of approximately -5°C. The mixture is

20 stirred at ambient temperature for 4 hours and then
water is carefully added while keeping the temperature
below 30°C. The mixture is subsequently extracted with
'dichloromethane and purification is carried out by
chromatography on silica (eluent: dichloromethane) .

25 In this way, 2 g of the desired compound are
obtained.

Yield: 39%



thus obtained are then dissolved in nmethanol, and 25 0.192 g (1

equi wal'ént) of oxalic acid is added. The mixture is concentrated to

dryness, the residue is triturated in diethyl ether, and the product is
filtered off and dried. 92 In this way, 1.094 g of the desired conpound
are obtained. Yield: 80% Mp.: 120-1220C 5 EXAMPLE 24 | sopropyl
2-butyl -3-[4-[4-(di butyl am no) but Yl 3benzgyl ]- 1-benzof uran-5-carboxyl ate
oxal ate A. 1-Chl oro-4-(4-acetyl phenyl)butane 58 m of dichloronethane are
introduced into 18.aMébhee- pebkedl-eund-hotbosrdpibash)badzbhen-16.21 g

(0.122 nol) of alum niumchloride and 9.8 g (0.125 nol)

of acetyl

chl ori de

are added. 20 g (ObétBofmkanet-cédbokibaobutyl)benzene and 20.3 g (0. 26
nol) of acetyl <chloride are subsequently added dropw se at a 15
tenperature fromO00 to 5023 Fhé3Reacmnon) nedi Gerisc shilpredef ere2 hours in

an ice bath and then is poured onto an ice/water/hydrochloric acid

m xture. The intxedveedsistpritd mérofslpndiechlanderbanheandxthaoted with

di chl oronet hane, The extract is subsequently 20 washed with water to
neutral pHPan8CtHEROWI PR &-Sofi UAL - enBPldeCEomathyh. 2rRutkilslimay, 20.6 g

of the de5|regeggg?ound

uran-4-carboxylate in 50 ml of 1,2-dichloroethane

is added dropwise at a temperature of less than 15°C. A

solution of 8.45 g (32.2 mmol) of

4~ (3-bromopropyl)benzoyl chloride in 50 ml of

10 1,2-dichloroethane is then added dropwise at a

temperature of less than 15°C and the reaction medium

is stirred for 18 hours at ambient temperture. It is

poured onto a water/ice mixture and extracted with

dichloromethane. The extract is washed with water to

15 neutrality and then with a sodium chloride solution.

Purification is then carried out by chromatography on

silica (eluent: dichloromethane).

In this way, 7.4 g of the desired compound

are obtained.
20 Yield: 75.3%

F. Methyl 2-butyl-3-[4-[3-

(dibutylamino)propyllbenzoyl-1-benzofuran-4-

carboxylate

7.4 g (16.2 mmol) of methyl 2-butyl-3-[4-(3-

25 bromopropyl)benzoyl]-1l-benzofuran-4-carboxylate are

introduced into 200 ml of acetonitrile and then 2.3 g

(17.8 mmol) of dibutylamine, 2.67 g (17.8 mmol) of

sodium iodide and 4.48 g (32.4 mmol) of potassium



are obtained. Yield: 83% 25 B.p.: 118-1260C under 0.05 mmHg B.
4-"(4-+Chl’or obut yl ) benzoic acid 32.2 g (0.8 nol) of sodi um hydroxi de are
dissolved in 252 mM of water, and 178 nm of dioxane are 93 added. 15 m
(0.293 nol) of brom ne are subsequently added dropwi se at OOC and then
20.6 g (0.097 nol) of the conpound obtained in the preceding stage are
added between -50C and OOC. The reactioponmediumis maintained 5 at OOC for
2 hours and then hydrochloric acid is added to acidic pH The mxture is
extract ed wit harboohker emet hddedandheherathéoexteddum §swasbedhsi th wat er
and a sodiumchloride solution. Crystallization is subsequently carried
from di et hyl zefépx f0r| A8t hpsrsapndléohcgnsfratkd, desdr ¢tiecomsddne are
obtai ned. Yield: 68%C. 4-(4-Chlorobutyl)benzoyl chloride 14.65 g (0.0688
mol ) of the céfpBlhyd26bedi Hegh diethvihetpescedhrgextagetais wassebved in
60 mM of 1, 2-dichloroethane. ;15 ml of,thion{l chloride are then added and
the mxture i ¥1bRoWBRETt BFePiGR RoFCIiNBUFELIOEABSeFRPELALPBd. In this way,

7.45 9 of theydesiied comound, 20 ace, gbtalned o Vield;, 47%

chromatography on silica (eluent: 97/3/0.1
dichloromethane/methanol/aqueous ammonia) .
In this way, 5.24 g of the desired compound
are obtained.
10 Yield: 63.96%

G. 2-Butyl-3-[4-[3-(dibutylamino)propyl]lbenzoyl]-

l-benzofuran-4-carboxylic acid

5.24 g (10.36 mmol) of methyl 2-butyl-3-[4-
[3-(dibutylamino)propyllbenzoyl-l-benzofuran-4-

15 carboxylate are introduced into a mixture of 60 ml of
dioxane and 10 ml of methanol. 0.829 g (20.72 mmol) of
sodium hydroxide and 10 ml of water are then added. The
mixture is stirred at ambient temperature for 18 hours
and concentrated to dryness, and the residue is taken

20 up in water. Acidification is carried out with dilute
hydrochloric acid to pH = 6 and extraction is carried
out with ethyl acetate. The extract is then washed with
water and a sodium chloride solution.

In this way, 4.48 g of the desired compound

25 are obtained.

Yield: 88%



B.p.: 129-1300C under 0.05 mmHg D. Met hyl
2-butyk-3-[4-(4-bronobutyl)benzoyl]-1- benzofuran-5-carboxylate 25 5.23 g
of ferric chloride are introduced into 122 m of 1, 2-dichloroethane, and
7.45 g (0.0322 nol) of nethyl 2-butyl-I-benzofuran-5-carboxylate in 61 ni
of 1,2-dichloroethane are added at a tenperature of 94 |ess than or equal
to 150C 5 g (0.0217 nol) of the conpoupd obtained in the precedi ng stage
in 61 m of dichloronmethane are subsequently added. The reaction nedium
is maintained at aKbi éabtpteppér atbnevied-54183hours and is then poured onto
an ice/water m xture. Extraction is carried out with dichloronethane and
then the extract idilmthdamwne hpwaprel]bdhkayél hidheshbbniken-deid, a sodi um
hydr ogencar bonat e sol ution, water and a saturated sodi um chloride

sol uti on. PurificaEEEBQEXliBEsHﬁQéQHEntIy carried out by chromatography on
silica (eluent: dlchloronethane) hi s of the desired conpound
are obtained. Yield: 76%Ps9E! 921BUWVP13 pA- ¥4bBFBHD%Uﬂ§Fﬂ%énzoylI-I-

b f 5- d 6.7 0.01 of the c ound o talned
P he b ededl ARPSr LTSRS rSukt Debe v S, TopbaRorT oranaraERa Y 586 g

(0.0314 ol ) of;godtum I¥grgxids: 12095551 VEY £8:30.01 .05 VRLE , are

solution of 4.5 ml of oxalyl chloride in 20 ml of
toluene is added. The reaction medium is stirred at
ambient temperature and is then brought to 80°C for

10 2 hours. It is concentrated to dryness and the residue
is taken up in diethyl ether and concentrated. The acyl
chloride thus formed is then introduced into 300 ml of
isopropanol and the reaction medium is brought to
reflux for 48 hours. It i1s concentrated to dryness and

15 the residue is extracted with diethyl ether. The
extract is then washed with water, a sodium
hydrogencarbonate solution, water and a saturated
sodium chloride solution. Purification is subsequently
carried out by chromatography on silica (eluent:

20 97/3/0.1 dichloromethane/methanol/aqueous ammonia),
which gives 1.183 g (yield: 24.3%) of the desired
compound in the free base form.

1.137 g (2.13 mmol) of the basic compound
thus obtained are then dissolved in methanol, and

25 0.192 g (1 equivalent) of oxalic acid is added. The
mixture is concentrated to dryness, the residue is
triturated in diethyl ether, and the product is

filtered off and dried.



met hanol are added and the reaction nediumis naintained at anbient
tehperature for 18 hours. It is evaporated and the residue is acidified
with hydrochloric acid to pH = 2. Extraction is carried out 25 with ethyl
acetate. The extract is subsequently washed wth water and then a
saturated sodiumchloride solution. 95 In this way, 7.06 g of the desired
conpound are obtained. Yield: 100% F. |sppropyl

2-butyl -3-[4-(4-bronobutyl)benzoyl]- 5 1-benzofuran-5-carboxylate 7.06 g
(0.0175 nol) of the conpaundiebwained.0bn yhefpreeedesdretiagemppendi ssol ved
in 90 mM of toluene, and 6 m of oxalyl chloride, dissolved in 18 m of

t ol uene, are addedbdeopwilse at anbient 10 tenperature. The mixture is
brought to reflux and then evaporated. The residue is taken up in diethyl
ether and th8iglftuB8%i s evaporated. The residue is again taken up in 100
n of isopropanol and brought to reflux. The mxture is evaporated and the
residue is 1%¥-Buri #P8d1By "E€hr omat ography on silica (el uent:

di chl oronethane). In this way, 3.94 g of the_desired conpound are
obt ai ned. Yield: 50%20 G Isopropyl—ﬂMz -[ 4-[ 4-

Isopropyvl 2-butyl-3-[4-[4-(dibutylamino)butyl]lbenzoyl] -

l-benzofuran-5-carboxylate oxalate

A. 1-Chloro-4-(4-acetylphenyl)butane

58 ml of dichloromethane are introduced into
10 a three-necked round-bottomed flask and then 16.21 g
(0.122 mol) of aluminium chloride and 9.8 g (0.125 mol)
of acetyl chloride are added. 20 g (0.118 mol) of
(d-chlorobutyl)benzene and 20.3 g (0.26 mol) of acetyl
chloride are subsequently added dropwise at a
15 temperature from 0° to 5°C. The reaction medium is
stirred for 2 hours in an ice bath and then is poured
onto an ice/water/hydrochloric acid mixture. The
mixture is stirred for 15 minutes and is then extracted
with dichloromethane. The extract is subsequently
20 washed with water to neutral pH and then with a sodium
chloride solution.
In this way, 20.6 g of the desired compound
are obtained.
Yield: 83%
25 B.p.: 118-126°C under 0.05 mmHg

B. 4-(4-Chlorobutyl)benzoic acid

32.2 g (0.8 mol) of sodium hydroxide are

dissolved in 252 ml of water, and 178 ml of dioxane are



(di but yl ami no) butyl ] benzoyl ] -1 - benzof uran-5- carboxyl ate oxalate 3.7 g

(0. 0081 nol) of the conpound obtained in the preceding stage are dissol ved
ikn 80 m of 25 acetonitrile and then 3.14 g (0.0243 nol) of dibutylam ne,
1.21 g (0.0081 nol) of sodiumiodide and 3.36 g (0.0243 nol) of potassium
carbonate are added. The m xture is brought to reflux and then evaporated.
96 The residue is taken up in diethyl epher and the solution is then
washed with water and a sodium chloride solution. Purification is
subsequent | y gddededlSomi 1H9.2BBomalpgoéphyomtnei breas(bkuaguent®8/ 2/ 0.1 5
di chl or onet hane/ net hanol / aqueous anmoni a), which gives 2 g (yield: 45% of
t he desired cedpedndropwibe basDEC andnthén590g6( 0. 0029%Aohplof ofhe basic
conpound thus obtained are then dissolved in absolute ethanol 10 and a

sol ution of oOtbkeicgmpoupd2obrairedf inxbhecraerddihg added. aTheadilrdure is
evaporated and the residue is taken up in diethyl ether. Crystallization
is subsequenPf{WearredCoabdf POfr dTBEhYF2EERER. NEALER| §Swagintasseg of the
desi red coppound 5_are_optained. Yield: 84% Mp.: 79-80QC EXAMPLE 59
2-Butyl - 3- 4-%%-?&%b6?§|%nﬁﬂBfﬁrBBQl}B@ﬂszﬁfochlorlc acid is added

to acidic pH. The mixture is extracted with
dichloromethane and then the extract is washed with
water and a sodium chloride solution. Crystallization
is subsequently carried from diethyl ether.

10 In this way, 16.1 g of the desired compound
are obtained.
Yield: 68%

C. 4-(4-Chlorobutyl)benzoyl chloride

14.65 g (0.0688 mol) of the compound obtained
15 in the preceding stage are dissolved in 60 ml of
1,2-dichloroethane. 15 ml of thionyl chloride are then
added and the mixture is brought to reflux for 3 hours
and evaporated.
In this way, 7.45 g of the desired compound
20 are obtained.
Yield: 47%
B.p.: 129-130°C under 0.05 mmHg

D. Methyl 2-butyl-3-[4-(4-bromobutyl)benzoyl]-1-

benzofuran-5-carboxylate

25 5.23 g of ferric chloride are introduced into
122 ml of 1,2-dichloroethane, and 7.45 g (0.0322 mol)
of methyl 2-butyl-l-benzofuran-5-carboxylate in 61 ml

of 1,2-dichloroethane are added at a temperature of



20 benzof uran-5-carboxylic acid net hoxynet hyl ani de oxal ate A
3-T4-€¢3-'Bronopr opyl ) benzoyl ] - 2- but yl benzof uran- 5-carboxylic acid chloride
2.8 g of 3-[4-(3-bronopropyl)benzoyl]-2- butyl benzof uran-5-carboxylic acid,

2.8 m of SOC12 25 (thionyl chloride) and 30 mM of DCM (dichl oronet hane)
are nmixed, which mixture is brought to reflux for 3 hours. It is evaporated
and the residue is taken up 97 several bunmes in ether to renove the excess
SOC12. The mxture is evaporated to dryness. In this way, 3 g of the

desi red conpoluedsat@aabbai retal ToBl15°C. 5 g (0.0217 mol) of the
3-[4-(3-Bronopropyl ) benzoyl ] - 2- but yl benzof uran 5-carboxylic acid

met hoxymet hyl apmgeundd opptefi ngidménhyhley drecydimone tage dadéd minder col d
conditions to 3 of the compound obtained in the preceding stage Ain
EtCl2. 1.9 ¢ éﬂcgéoépm§ébﬁ@§yB@ﬁhﬁwﬁﬁEQQGQDHPEAﬂded DOMeareagdded dr opwi se
over 20 mnutes.. The mxture is allowed to return to anbient tenperature.
The DCM i s ev@ﬁéﬂ&ﬂedsaﬁélpﬁéﬁnﬁﬁeatré§¢ﬂ@@t|§e@@@é@tuga Ao%at er and et hyl
acet at e. Extracglon is carried out three tinmes with ethyl 15 acetate and
then the extraft 8OHFE fRchedd thicte PrvERd ﬁ@?@raén&CPH@@“&HJW%&ﬁU5§erus

NaCl sol ution extracts are |e ove 2 and ncentrat and
then the resi &t ragtbﬁplﬁﬁeﬁaﬁﬁlg &éFépgg CrOME n@ePE@nt%thhyl

acet at e/ QM) . the extract is washed with water, dilute hydrochloric
acid, a sodium hydrogencarbonate solution, water and a
saturated sodium chloride solution. Purification is
10 subsequently carried out by chromatography on silica
(eluent: dichloromethane) .
' In this way, 7 g of the desired compound are
obtained.
Yield: 76%

15 E. 2-Butyl-3-[4-(4-bromobutyl)benzoyl]-1-

benzofuran-5-carboxylic acid

6.7 g (0.0157 mol) of the compound obtained
in the preceding stage are dissolved in 127 ml of
dioxane, and 1.256 g (0.0314 mol) of sodium hydroxide,

20 dissolved in 30 ml of water, are added. 30 ml of
methanol are added and the reaction medium is
maintained at ambient temperature for 18 hours. It is
'evaporated and the residue is acidified with
hydrochloric acid to pH = 2. Extraction is carried out

25 with ethyl acetate. The extract is subsequently washed
with water and then a saturated sodium chloride

solution.



20 In this way, 2.2 g of the desired conpound 25 are obtained. C.

2-"But y1-'3-[ 4- (3- (dibutyl ani no) propyl ) benzoyl ] benzof ur an-5- carboxylic acid
met hoxynet hyl ami de 2.2 g of the conpound obtained in the preceding stage
B, 3 nolar equivalents of dibutylamne, 750 ng of sodiumiodide, 2.3 g of
pot assi um carbonate and 50 m of acetonitrile are m xed. The m xture is 98
brought to reflux for 16 hours. As the regction is not conplete, one

equi val ent of dibutylamne is added (a total of 3 m for this reaction)
and the mixture is |eftnt @hieaghyf, o7 .b8 Bouis take Ceklited kbmppuegapor at ed
5 to dryness and the residue is taken up in water and ether. Extraction is
carried out threeobitagaedi.th ether and the extracts are washed with water
and a saturated aqueous NaCl solution. The extracts are dried over Na2SO4
and concentr attégldand00ken the residue is 10 purified by chronatography on
silica (eluent: ethyl acetate/DCM up to 30% of ethyl acetate, and then:
met hanol / DCV) . | n Fhi $S@Ry¥opY 1027 by tafl -Bhd 4gd4i-Paeme dndvengow1dbt ai ned.
15 E. 2-Butyl-3-[4-(3- (dlbutylanlno propyl)benzoyl]benzofuran 5-

car boxyl i coaci d nmethReps I ;

7.06 g (0.0175 mol) of the compound obtained
in the preceding stage are dissolved in 90 ml of
toluene, and 6 ml of oxalyl chloride, dissolved in
18 ml of toluene, are added dropwise at ambient

10 temperature. The mixture is brought to reflux and then
evaporated. The residue is taken up in diethyl ether
and the mixture is evaporated. The residue 1is again
taken up in 100 ml of isopropanol and brought to
reflux. The mixture is evaporated and the residue is

15 purified by chromatography on silica (eluent:
dichloromethane) .

In this way, 3.94 g of the desired compound
are obtained.
Yield: 50%

20 G. Isopropyl 2-butyl-3-[4-[4-

(dibutylamino)butyl]lbenzoyl]-1-benzofuran-5-

carboxylate oxalate

3.7 g (0.0081 mol) of the compound obtained
in the preceding stage are dissolved in 80 ml of
25 acetonitrile and then 3.14 g (0.0243 mol) of
dibutylamine, 1.21 g (0.0081 mol) of sodium iodide and
3.36 g (0.0243 mol) of potassium carbonate are added.

The mixture is brought to reflux and then evaporated.



1.977 g of the conmpound obtained in the preceding stage C are m xed with
-ohe nolar equivalent 20 of oxalic acid in nmethanol. The methanol is
subsequent|y evaporated and the residue is triturated in ether. The
product is filtered off. In this way, 1.3 g of the desired conmpound are
obt ai ned. 25 EXAMPLE 74 |sopropyl 2-butyl-3-[4-(3-dibutyl am no- 2-

hydr oxypr opyl ) benzoyl ] benzof ur an- 5- car boygl at e oxal ate 99 A

3-(4-Alyl benzoyl)-2-butyl benzofuran-5- carboxylic acid 1.7 g of NaCH

pellets are addedrtei8ud gsoftake®t Yy in diethyl ether and the

3-(4-allyl benzoyl)-2-butyl benzofuran-5 5 carboxylate in 40 m of nethanol,
200 mM of di osahetard i40thienoivawheedr withewsitetrtunad 2 sbiditied at anbi ent
tenperature for 24 hours. It is neutralized to pH7 wth concentrated
hydrochl ori c gbildrade shéntievap®uatiédcavaver liss satideduand yheaatiidd s
regenerated 10 with concentrated hydrochloric acid. Extraction is carried
out three tinmestwevhcbrheatagdarhy ert sadtisaareluwashedsSvi2v/il .at er and t hen
wi th an aqueous NaC solution. They are dried over Na2SO4 and t hen

concent r at d. 4i5h¥oropeshangdmethdacpr sguerusr amprud adbt ahied, giweisch

product is us%d as I.s_for the faollow ng stagg. _ _
g (yield: 45%) of the desired compound in the basic

form.
1.59 g (0.0029 mol) of the basic compound
thus obtained are then dissolved in absolute ethanol
10 and a solution of 0.261 g (0.0029 mol) of oxalic acid
is added. The mixture is evaporated and the residue is
taken up in diethyl ether. Crystallization is
subsequently carried out from diethyl ether.
In this way, 1.55 g of the desired compound
15 are obtained.
Yield: 84%
M.p.: 79-80°C

EXAMPLE 59

2-Butyl-3-[4~(3-(dibutylamino)propyl)benzoyl] -

20 benzofuran-5-carboxylic acid methoxymethylamide oxalate

A. 3-[4-(3-Bromopropyl)benzoyl]-2-butylbenzofuran-

5-carboxylic acid chloride

2.8 g of 3-[4-(3-bromopropyl)benzoyl]-2-
butylbenzofuran-5-carboxylic acid, 2.8 ml of SOCl,

25 (thionyl chloride) and 30 ml of DCM (dichloromethane)
are mixed, which mixture is brought to reflux for

3 hours. It is evaporated and the residue is taken up



B. Isopropyl 3-(4-allylbenzoyl)-2-butyl benzofuran- 5-carboxylate 7. 5 nl of
'SCC12 are added to 7. 5 g of the 20 product obtained in the preceding stage
Ain 100 M of DCM The mxture is heated at 450C for 3 hours and then
evaporated. The residue is taken up in ether and then the mxture is
evaporated to dryness. 150 nml of isopropanol are subsequently added and
the mxture is 25 brought to reflux at 1890C for 2 hours. It is

evaporated. The residue is taken up in water and DCM Extraction is
carried out wsthebPEM atleshénexthaet soaremovwashed wiktbbswakerl,Theyeare
dried over Na2SO4 and then 100 concentrated, and the residue is purified
by chromat ogmaphyrenisi kverofekedntp HeyareSDCM) . In this way, 5.55 g of
the crude product are obtained, which product is used as is for the
following 5 stage. C. F@oﬁh@EyWava@tglog e desired compound are
(oxiranylnethyl%benzoyl)benzofuran 5-carboxylate 3.3 g of

3- chl or oper beRR6RENGE! d are added at anbi ent tenperature to 5.55 g of the

pr oduct obgalned 10 LN t he_preceding stage B in_50 DCM The m xture
is stirred’at anbi Bnt%@&ﬂ&&&&l&%&é&&"%hwmmnﬁnfﬁﬁamm of
3-chl oroperbenzoic_acid are added and 1 .S, Stirred at anbient
temperature for 68-R8&REXY : iltered off 15 and

then the filtrate is maﬁhgd %hdlmegkylk 8 yEE%Qne are added

under cold conditions to 3 g of the compound obtained
in the preceding stage A in EtCl,. 1.9 g of

10 diisopropylethylamine (DIPEA) in DCM are added dropwise
over 20 minutes. The mixture is allowed to return to
amblent temperature. The DCM is evaporated and then the
residue is taken up in water and ethyl acetate.
Extraction is carried out three times with ethyl

15 acetate and then the extracts are washed twice with
water and then with an agueous NaCl solution. The
extracts are dried over Na,;S0; and concentrated, and
then the residue is purified by chromatography on
silica (eluent: ethyl acetate/DCM).

20 In this way, 2.2 g of the desired compound
are obtained.

C. 2-Butyl-3-[4-(3-

(dibutylamino)propyl)benzoyl]lbenzofuran-5-

carboxylic acid methoxymethylamide

25 2.2 g of the compound obtained in the
preceding stage B, 3 molar equivalents of dibutylamine,
750 mg of sodium iodide, 2.3 g of potassium carbonate

and 50 ml of acetonitrile are mixed. The mixture is



over Na2SO4 and concentrated, and then the residue is purified by

‘chr ormat ography on silica (eluent: hexane/DCM. In this way, 1.5 g of the
desired conpound 20 were obtained. D. |sopropyl

2- butyl -3-[4-(3-di butyl am no- 2-

hydr oxypr opyl ) benzoyl ] benzof ur an- 5- car boxyl ate 1.5 g of the conpound
obtained in the preceding stage C are myggd with 1.5 g of dibutylamne 25
and 30 m of acetonitrile, which mxture is brought to 60C for 60 hours.
It is evaporabedughd tbere&dustu€olrs 16phaced .dpseehky reacaishl iiganeal umm for
purification (eluent: DCM ethyl acetate and then DCM nethanol). 101 1In
this way, 899cngpétteheodesenedvedrpourd dibetehtainedisEadbedpriapyl

2- butyl -3-[4-(3-di butyl am no- 2-

hydr oxypr opyl FBéazopkE] Benzofarathsscaebokybal eand tckel atestu34 g of oxalic
acid and 899 ng of the conpound obtained in the preceding stage D are

di ssol ved in i86pr 6pal6RCEMERENG6i Bovasr pEdredtusnd Itheés givrpgrated
evaporated. The residue is _taken up ,and 10 triturated in ether. The product
is filtered ofP. IFHPERPs2REy the7EeRddYr LHe tAKSHr BB dBnPBGRA 2BFe obt ai ned.

EXAMPLE 89 I%ggggpykx%iggEXEh31L4Eg%ried out three times with ether

and the extracts are washed with water and a saturated
agueous NaCl solution. The extracts are dried over
Na;80, and concentrated, and then the residue is

10 purified by chromatography on silica (eluent: ethyl
acetate/DCM, up to 30% of ethyl acetate, and then:
methanol/DCM) .

In this way, 1.977 g of the desired compound

are obtained.

15 E. 2-Butyl-3-[4-(3-

(dibutylamino)propyl)benzoyl]lbenzofuran-5-

carboxylic acid methoxymethylamide oxalate

1.977 g of the compound obtained in the
preceding stage C are mixed with one molar equivalent
20 of oxalic acid in methanol. The methanol is
subsequently evaporated and the residue is triturated
in ether. The product is filtered off.
In this way, 1.3 g of the desired compound
are obtained.

25 EXAMPLE 74

Isopropyl 2-butyl-3-[4-(3-dibutylamino-2-

hydroxypropyl)benzoyl]benzofuran-5-carboxylate oxalate




15 .di but yl am noet hoxynet hyl ) benzoyl | benzof uran-5- carboxyl ate oxal ate A
Met hyl 3- (4- (br ononet hyl ) benzoyl )-2- butyl benzof ur an- 5- carboxyl ate 60 m
of SCC12 (thionyl chloride) and 390 nl 20 of DCM (1, 2-dichl oronethane) are
added to 25 g of 4-(bronomethyl)benzoic acid. The mixture is heated at
50C for 4 hours and 30 minutes. It is evaporated and the residue is taken
up in diethyl ether. 27.5 g of the acidgghloride are thus obtained, to
whi ch acid chloride 25 are added, under cold conditions, 20 m of Snd 4,
400 m  of EtCl2 amd 34 (¢ -0fl Iggtleylz o2-1huyHherzefanzafuranca@-boxyl ate. The
m xture is heated at 49C for 18 hours. It Is poured onto Ice. Extraction is
carried 102 out theeboxivies wictid DCM The extracts are washed with water
and with NaHCO3. They are dried over Na2SO4. They are concentrated and
then the residue is purﬂfﬁe@ @ﬁ N@@ﬁbm&ﬂdgﬁ@phyeow@deﬁ Iticc & -(elouertt :
hexane/DCM). 5 In this way g of the desired conpound are obtained.
B. Met hyl 2- biefhys- p4-( ézaéﬁwéb@@tzw@n@rmwlbenzofuran-5-
benzoyl ] benzof ur an- 5- car boxyl ate _and 2-chl orqgeth

2-but yl - 3- 4- E?rpﬁﬁaﬁééﬁhd%yﬁ@tﬁ}lPﬁeﬁf&%§P°1102@@nfﬂfGﬁhﬁh5965¥b6¥§ﬁate

3.5 g of the obt ai ne n_the recedln sta A .3.35 g of AgC1O4
and 25 m of %§n3ﬁ|8 o&?ﬁgﬁbl%@ﬁemﬁﬁ% e Wi St %@ PohtERted at

temperature for 24 hours. It is neutralized to pH 7

with concentrated hydrochloric acid and then
evaporated. Water is added and the acid is regenerated

10 with concentrated hydrochloric acid. Extraction is
carried out three times with ether and the extracts are
washed with water and then with an aqueous NaCl
solution. They are dried over Na,S0O, and then
concentrated.

15 7.5 g of the crude product are thus obtained,
which product is used as is for the following stage.

B. Isopropyl 3—(4—allylbenzoyl)—2—butylbenzofdran—

5-carboxylate

7.5 ml of SOCl, are added to 7.5 g of the

20 product obtained in the preceding stage A in 100 ml of
DCM. The mixture is heated at 45°C for 3 hours and then
evaporated. The residue is taken up in ether and then
the mixture is evaporated to dryness. 150 ml of
isopropanol are subsequently added and the mixture is

25 Dbrought to reflux at 100°C for 2 hours. It 1is
evaporated. The residue is taken up in water and DCM.
Extraction is carried out with DCM and the extracts are

washed with water. They are dried over Na,SO; and then



90C for 1 hour. DCMis subsequently added and then the 15 mixture is
filteréd. The filtrate is washed with water and then dried over Na2SO4. It
is concentrated and then the residue is purified by chromatography on
silica (eluent: hexane/DCM. 2.5 g of a product, including the desired 20
conpound, are thus obtained. C. 2-Butyl-3-[4-(2-

chl or oet hoxynet hyl ) benzoyl | benzof ur an- 5-1&r boxylic acid 2.5 g of the
product obtained in the 25 preceding stage B, 10 m of nethanol, 50 m of

di oxane, 10 pbneenwmapéedandndlo@hey refkiNaéHiar pumiXeeéd Pye mixture is
stirred for 16 hours at anbient tenperature. Witer is added and then the

i mpurities ar€&hsgmpiegsarng3onwisthieehdeluths :abiegdans /DEYenerated with
concentrated hydrochloric acid until an acidic pHis obtained. Extraction
i s subsequent|y carriedI8uthifr ¥8Yri fe$owit R &hgycrade: Rredisd exe
extracts are shed with wa%gr 5 _and then wth a saturated aqueous NaC

sol ution. The® E?ﬁpﬁngwQFS dPFedUeTer SNESSB4 a8nd St KOk EORcEntieiddd |n
this way, 2.2 of the desired conpound are obtained. D. |sopropyl
2-buty|-3-[4-fgggﬁroroethoxy- 10 net hyl ) benzoyl | benzof ur an- 5- car boxyl at e
2.2 g of the conmpopnd i Ln _pregeding stage C, 3 nl of SOCl2 and
20 P of bed are gndrabHabped LNpli§1-BLqG

(oxiranylmethyl)benzoyl)benzofuran-5-carboxylate

3.3 g of 3-chloroperbenxoic acid are added at
ambient temperature to 5.55 g of the product obtained
10 in the preceding stage B in 50 ml of DCM. The mixture
is stirred at ambient temperature for 16 hours. A
further 660 mg (20%) of 3-chloroperbenzoic acid are
added and the mixture is stirred at ambient temperature
for 60 hours. The insoluble material is filtered off
15 and then the filtrate is washed with water. It is dried
over Na,;S0,; and concentrated, and then the residue is
purified by chromatography on silica (eluent:
hexane/DCM) .
In this way, 1.5 g of the desired compound
20 were obtained.

D. Isopropyl 2-butyl-3-[4-(3-dibutylamino-2-

hydroxypropyl)benzoyl]benzofuran-5-carboxylate

1.5 g of the compound obtained in the
preceding stage C are mixed with 1.5 g of dibutylamine
25 and 30 ml of acetonitrile, which mixture is brought to
60°C for 60 hours. It is evaporated and the residue is
placed directly on a silica column for purification

(eluent: DCM/ethyl acetate and then DCM/methanol) .



m xed, which mixture is heated at 45C for 1 hour 30 minutes. The mixture

i s evaporated the residue is 15 taken up in ether and then the mxture is
concentrated to dryness. 2.1 g of product are thus obtained, which

product is mxed wwth 50 ml of isopropanol. The m xture 1is brought to
reflux for 2 hours and then evaporated, and the residue is purified by
chromat ography on silica 20 (eluent: hé&tdane/DMC). In this way, 1.68 g of
the desired conmpound are obtained. E. |sopropyl

2-butyl - 3-[ 4- (2-di but yl &mi hbisewhpxyf2Phy) bénebyl fbenzefiucampbundr boxyl at e
25 1.68 g of the conpound obtained in the preceding stage D, 551 ng of

sodi um i odi deare. @stainedl. di butyl amine, 1.52 g of potassi um carbonate and
40 mM of acetonitrile are mxed. The_ m xture_is heated at 104 110C for 48
hours. It is takenEuplERPHERXE %ﬁhugyka—[AsAaﬁﬁAbutylamanpﬁa-is carried
out three tinmes with .te and the e tract ar e mashed with water.
They are dried overfNa23C '
purified bﬁ chronatog a hy on S|I|ca (eluent nethanoI/EKmo In this way,
1.6 g of the desir ound are obtained. F. Isopropyl

2-butyl -3-[4-(2-di butyl .
ethoxynethyl)benzoyl]begg%fu?a%950§3%50x§Fa§ea8§a ?emglog tth t he

conpound Obtaégﬁgohﬂdtgﬁtalned in the preceding stage D are

dissolved in isopropanol. Mixing is carried out and the
mixture is evaporated. The residue is taken up and
10 triturated in ether. The product is filtered off.
In this way, 771 mg of the desired compound
are obtained.

EXAMPLE 89

Isopropyl 2-butyl-3-[4-(2-

15 dibutylaminoethoxymethyl)benzoyl]lbenzofuran-5-

carboxylate oxalate

A. Methyl 3-(4-(bromomethyl)benzoyl)-2-

butylbenzofuran-5-carboxylate

60 ml of SOCl; (thionyl chloride) and 390 ml

20 of DCM (1,2-dichloromethane) are added to 25 g of

4- (bromomethyl)benzoic acid. The mixture is heated at

50°C for 4 hours and 30 minutes. It is evaporated and

the residue is taken up in diethyl ether. 27.5 g of the

acid chloride are thus obtained, to which acid chloride
25 are added, under cold conditions, 20 ml of SnCl,, 400 ml

of EtCl; and 14 g of methyl 2-butylbenzofuran-5-

carboxylate. The mixture is heated at 49°C for

18 hours. It is poured onto ice. Extraction is carried



preceding stage E are mxed with 262 ng of oxalic acid in nethanol. The
solvent' is evaporated, the residue is triturated in ether and then the
product is filtered 15 off. 1.39 g of the desired conpound are thus
obt ai ned. EXAMPLE 97 |sopropyl 3-[4-(3-(dibutyl am no) propyl)benzoyl]-2-(4-
20 hydroxybutyl ) benzof ur an- 5- car boxyl ate oxal ate A

tert-Butyl (hex-5-ynyl oxy)di phenylsilane149.1 g (0.178 nol) of

tert-butyldi phenylsilyl chloride in 100 Ml of DWF are introduced at

anbi ent t enpenat theeentam&80wikthoDCRVFTHN, MxdiraetbBy birer waghde) wizh 15. 91 ¢
(0.162 nol) of hex-5-yn-1-ol and 24.27 g (0.356 nol) of imdazole. The
mxture is stwated andawbibnNaHCeppeTFlaewraré¢ odr dedoaver aa, 90 .t Marypour ed
into water, 105 and extraction is carried out with ethyl acetate,

fol |l owed by washi Agnaerhraaedr anfinthihs thayresddue gsopburhéiddsbryed
conpound are obtained. 5 B. Methyl 2-[4-(tert-buty|diphen&I- si | anyl oxy)
butyl] benzof GRAAMBLEd¥FBBRY| aver2aiziga( dednentpohpxaner’ REMEonpound
obtained i.n the preceding stage A 10 (0.036 nol) of methyl 4-

hydr oxy- 3- odobenzoate,IﬂoﬁﬁﬁF HFYDN#§'g§.9 RE &Re18epiperl gPRROUBE9 my of
dichIorobis(tg%ghggxggggaphine)- pal | adi um and 210 ng of cuprous iodide are
m xed. This '

B. Methyl 2-butyl-3-[4-(2-chloroethoxymethyl) -

benzoyl]benzofuran-5-carboxylate and 2-chloroethyl

2-butyl-3-[4-(2-chloroethoxymethyl)benzoyl] -

10 benzofuran-5-carboxylate

3.5 g of the compound obtained in the
preceding stage A, 3.35 g of AgCl0O. and 25 ml of
2-chloroethanol are mixed, which mixture is heated at
90°C for 1 hour. DCM is subsequently added and then the

15 mixture is filtered. The filtrate is washed with water
and then dried over Na,S0,. It is concentrated and then
the residue is purified by chromatography on silica
(eluent: hexane/DCM) .

2.5 g of a product, including the desired

20 compound, are thus obtained.

C. 2-Butyl-3-[4-(2-

chloroethoxymethyl)benzoyl]lbenzofuran-5-carboxylic

acid
2.5 g of the product obtained in the
25 preceding stage B, 10 ml of methanol, 50 ml of dioxane,
10 ml of water and 466 mg of NaOH are mixed. The
mixture is stirred for 16 hours at ambient temperature.

Water is added and then the impurities are extracted



m xture is heated at 90C for 4 hours. It is concentrated to dryness, the
fesidue is subsequently extracted with ethyl acetate, the extract is then
15 washed with water, a sodiumchloride solution and dilute hydrochloric
acid, and then purification is carried out by chromatography on silica
(eluent: DCM. In this way, 13.50 g of the desired conpound are obtained.
20 Yield: 77.1% C. Methyl 3-[4-(3-bronoprogpyl ) benzoyl | - 2-
{4-[4-(3-bronopropyl ) benzoyl oxy] but yl } benzof uran-5- carboxyl ate 8.06 g
(0.0166 nol) withhetbhempolthd ebtdi hedregbnenatbd piebhedbngestageeB,
dissolved in 200 mM of EtCl2 (1, 2-dichloroethane), are added to a m xture
of 6.62 g (0hpdedrhhor)cotcabumhhilinanhhoidde pHdi$00brhiokdEt C12,

fol lowed by 13.06 g (0.0497 nol) of 4-(3 106 bronopropyl)benzoic acid
chloride and EBOraftapnEielgubsFpuentiyuraricdedr oughthree3stmesr wighhours.
It is subsequent|ly poured onto water and ice and then extracted with DCM
the extract iS8th¥dhdaehrtR dBfeEhs gxBreRER puri MrehefoWith watered out by
chr omat ogr aph on silica (eluent: DCM and nethanol at _98/2). In this way,
3.3 g of tRe %@éi FBERcBMpBuRdSaErEabEHafAEGOVY BREL 881uEdPR0 Bhe

3-[4-(3-BroanngXE%benzoy

S are ELiéa(gﬁer Na,S0, and then concentrated.
In this way, 2.2 g of the desired compound
are obtained.

D. Isopropyl 2-butyl-3-[4-(2-chloroethoxy-

10 methyl)benzoyl]benzofuran-5-carboxylate

2.2 g of the compound obtained in the
preceding stage C, 3 ml of SOCl, and 40 ml of DCM are
mixed, which mixture is heated at 45°C for 1 hour 30
minutes. The mixture is evaporated, the residue is

15 taken up in ether and then the mixture is concentrated
to dryness. 2.1 g of product are thus obtained, which
product is mixed with 50 ml of isopropanol. The mixture
is brought to reflux for 2 hours and then evaporated,
and the residue is purified by chromatography on silica

20 (eluent: hexane/DMC) .

In this way, 1.68 g of the desired compound
are obtained.

E. Isopropyl 2-butyl-3-[4-(2-dibutylamino-

ethoxymethyl)benzoyl]lbenzofuran-5-carboxylate

25 1.68 g of the compound obtained in the
preceding stage D, 551 mg of sodium iocdide, 1.85 ml of
dibutylamine, 1.52 g of potassium carbonate and 40 ml

of acetonitrile are mixed. The mixture is heated at



hydroxybutyl) benzofuran-5-carboxylic acid 759 ng of NaOH and 10 m of
water” are added to a mxture of 3.30 g (0.0472 nol) of the conpound
obtained in the preceding stage C, 50 ml of dioxane and 15 a few m of

met hanol to bring the dissolution to conpletion. The mxture is stirred at
anbient tenperature for 4 hours. It is concentrated to dryness. The
residue is taken up in distilled water. 104cidification is carried out with
di lute hydrochloric 20 acid. Extraction is subsequently carried out with
ethyl acetat2léahd fhe éRthactsisIwashedakehhupater waapd thdnethuydi fi cation
is carried out by chromat ography on silica (eluent: DCM nethanol). In this
way, 1.156 g ofethbedeBktedctonpounadcazBiaedeoubt ahmed. t¥inesdwisB. 3% E

| sopropyl 3-[4-(3-bronopropyl)benzoyl ] -

2- (4- hydr oxyb@ERY} befgbatranAng- ERrbEXyFares16¥7e wagbadgwiohoragennl ) of the
conpound obtained in the precedlng stage D, 50 ml of acetonitrile 1.156 ¢
(0. 0357 nol) Bheﬁa@§ﬁuﬁFé3@b6H8Fe ane qmﬁg}hQRJQYﬂﬂ?qﬁﬂ%t et iad6hr opyl

i odi de are_m xed, é 5, nlxtur% a grou ht to reflux for hours and 30
m nutes. TRe Hpﬁtﬁ?ﬁl EefFFtEPEa tRfoBYhC rewaﬁegéaph§|a§sSF#PF@r and t hen
the filtrate is,con entr E? [yness. The concentrated product is taken
up i n ethyl égéPSF %8? PS i's washed with dilute NaHC03, with

In this way, 1.6 g of the desired compound
are obtained.

F. Isopropyl 2-butyl-3-[4-(2-dibutylamino-

10 ethoxymethyl)benzoyl]benzofuran-5-carboxylate oxalate

1.6 g of the compound obtained in the
preceding stage E are mixed with 262 mg of oxalic acid
in methanol. The solvent is evaporated, the residue is
triturated in ether and then the product is filtered

15 off.

1.39 g of the desired compound are thus

obtained.

EXAMPLE 97

Isopropyl 3-[4-(3-(dibutylamino)propyl)benzoyl]-2-(4-

20 hydroxybutyl)benzofuran-5-carboxylate oxalate

A. tert-Butyl (hex-5-ynyloxy)diphenylsilane

49.1 g (0.178 mol) of tert-butyldiphenylsilyl
chloride in 100 ml of DMF are introduced at ambient
temperature into 100 ml of DMF (N,N-dimethylformamide),

25 15.91 g (0.162 mol) of hex-5-yn-1-0l and 24.27 g (0.356
mol) of imidazole. The mixture is stirred at ambient

temperature for 4 hours and is then poured into water,



10 wat er and an NaCl solution and then purification is carried out by
Chronatography on silica (eluent: DCMnethanol). In this way, 699 ng of
the desired conmpound are obtained. 15 Yield: 58.6%F. |sopropyl
3-[4-(3-(di butyl am no) propyl) -

benzoyl ] - 2- (4- hydr oxybut yl ) benzof ur an- 5- car boxyl ate 869 ng (0.00173 nol)
of the compound obtained in the precedi ngstage E, 20 m of acetonitrile,
672 mg 20 (0.0052 nol) of dibutylamne, 718 ng (0.0052 nol) of potassium
carbonat e andaf89ergra0c@6n3isvkhrofiesoduunwiichdiedyar aceicaed, whi ch

m xture is brought to reflux for 5 hours. It is concentrated to dryness
and then the fpgépuad by wrehaogewiwnt Waselyl acetate. The extract is 25
washed with water and with a saturated NaCl solution and then purification
is carried out by chromifo§haghyavens8i-LPca eél teat depivederhanolhNHAOH)
108 In this way, 482 ng of the desired conpound are obtained. Yield:
50.67% G, IsoBF8p9Pt§1P2d(3 (dlbutylanlno)propyl) 5

benzoyl | - 25(4 hydroxybu%yl)ben%ofgr.
conprising 443 ng (0.80 '

a
stage F. an amount,gof. metbanol sutkiclent for, commlete

24.2 g (0.0719 mol) of the compound obtained

ate A m xture

I
¥a"t he preceding
di ssol ution

in the preceding stage A, 10 g (0.036 mol) of methyl 4-
hydroxy-3-iodobenzoate, 400 ml of DMF, 32.8 ml of

10 piperidine, 819 mg of dichlorobis(triphenylphosphine) -
palladium and 210 mg of cuprous iodide are mixed. This
mixture is heated at 90°C for 4 hours. It is
concentrated to dryness, the residue is subsequently
extracted with ethyl acetate, the extract is then

15 washed with water, a sodium chloride solution and
dilute hydrochloric acid, and then purification is
carried out by chromatography on silica (eluent: DCM) .

In this way, 13.50 g of the desired compound

are obtained.

20 Yield: 77.1%

C. Methyl 3-[4-(3-bromopropyl)benzoyl]-2-

{4-[4-(3-bromopropyl)benzoyloxylbutylilbenzofuran-5-

carboxylate

8.06 g (0.0166 mol) of the compound obtained

25 in the preceding stage B, dissolved in 200 ml of EtCl,

(1,2-dichloroethane), are added to a mixture of 6.62 g
(0.0497) mol) of aluminium chloride and 100 ml of EtCl,,

followed by 13.06 g (0.0497 mol) of 4-(3-



10.and 73 ng (0.806 nmol) of oxalic acid is prepared. It

is concentrated

to dryness and the residue is placed under isopropyl ether.
filtered off and dried. In this way, 463 ng of the desired conpound 15
are obtained. Yield: 89.8%By using the processes described in the

precedi ng exanpl es, the conmpounds |isted below were prepared. As regards
t he conpounds of Exanples 25, 32, 20 33,1042, 45, 46 and 58,

the N MR spectra have been listed. i- H/C302C Ol | 4H9

The product is

the results of
n (CH2)3- Am

AntChar act er i sbroméranpye) bhngC2ebac2@xahabe28el88dAO0phausfsakcd, - N ( C3H7)
2Hydrochl oride26 Wite solid Mp.: 121-122C -N (CH11) 20xal ate27 Mp.:
123-125C - N (Thesmdxtporal at b2gughtt £0s8bP@ for 72 hours. It is

subsequently poured onto water and ice and then

extracted with DCM, the extract is washed with water

5 and then purification is carried out by chromatography

on silica (eluent: DCM and methanol at 98/2).

In this way, 3.3 g of the desired compound

are obtained.

Yield: 28.46%

10 D. 3-[4-(3-Bromopropyl)benzoyl]-2-(4-

hydroxybutyl)benzofuran-5-carboxylic acid

759 mg of NaOH and 10 ml of water are added

to a mixture of 3.30 g (0.0472 mol) of the compound

obtained in the preceding stage C, 50 ml of dioxane and

15 a few ml of methanol to bring the dissolution to

completion. The mixture is stirred at ambient

temperature for 4 hours. It is concentrated to dryness.

The residue is taken up in distilled water.

Acidification is carried out with dilute hydrochloric

20 acid. Extraction is subsequently carried out with ethyl

acetate and the extract is washed with water,

and then

purification is carried out by chromatography on silica

({eluent: DCM/methanol) .

In this way, 1.156 g of the desired compound

25 are obtained.

Yield: 53.3%

E. Isopropyl 3-[4-(3-bromopropyl)benzoyl]-

2-(4-hydroxybutyl)benzofuran-5-carboxylate




Mp.: 123C -N (i-C5H11) 20xal ate29 Wite solid Mp.: 126C

- NHC4H9Hydr ochl ori de30 M p.: 122C Oxal ate31 /~~ Mp.: 150C -N }-CH3
Hydr ochl ori de32 1N CH3Solid Oxal ate33 N ---0O powder ~~// C2H5
Hydrochl ori de34 M p.: 149C 110 Oxalate35 Mowiite solid Mp.: 127

107
1.094 g (0.0238 mol) of the compound obtained
in the preceding stage D, 50 ml of acetonitrile,
1.156 g (0.0357 mol) of caesium carbonate and 4.06 g
(0.0238 mol) of isopropyl iodide are mixed, which
5 mixture is brought to reflux for 2 hours and 30
minutes. The mixture is filtered through a sintered
glass filter and then the filtrate is concentrated to
dryness. The concentrated product is taken up in ethyl
acetate. The solution is washed with dilute NaHCO;, with
10 water and an NaCl solution and then purification is
carried out by chromatography on silica (eluent:
DCM/methanol) .
In this way, 699 mg of the desired compound
are obtained.
15 Yield: 58.6%

F. Isopropyl 3-[4-(3-(dibutylamino)propyl) -

benzoyl]-2-(4-hydroxybutyl)benzofuran-5-carboxylate

869 mg (0.00173 mol) of the compound obtained
in the preceding stage E, 20 ml of acetonitrile, 672 mg
20 (0.0052 mol) of dibutylamine, 718 mg (0.0052 mol) of
potassium carbonate and 259 mg (0.0073 mol) of sodium
iodide are mixed, which mixture is brought to reflux
for 5 hours. It is concentrated to dryness and then the
residue is extracted with ethyl acetate. The extract is
25 washed with water and with a saturated NaCl solution
and then purification is carried out by chromatography

on silica (eluent: DCM/methanol/NH,OH) .




C.Hydrochloride36 <Dwhite solid Mp.: 209C Hydrochl ori de37 N CH3Wite
solid CH3M p.: 135C Hydrochloride38 CH3 \ N gWite powder Mp.: 167C CH3
Hydrochl ori de39 NM p.: 146C Oxal ated40 Wiite powder M p.: 160C D oxal at e48
White powder N M p. 227-228C C2H5

108
In this way, 482 mg of the desired compound
are obtained.
Yield: 50.67%

G. Isopropyl 3-[4-(3-(dibutylamino)propyl) -

5 benzoyl]-2-(4-hydroxybutyl)benzofuran-5-carboxylate

oxalate

A mixture comprising 443 mg (0.806 mmol) of
the compound obtained in the preceding stage F, an
amount of methanol sufficient for complete dissolution

10 and 73 mg (0.806 mmol) of oxalic acid is prepared. It
is concentrated to dryness and the residue is placed
under isopropyl ether. The product is filtered off and
dried.

In this way, 463 mg of the desired compound

15 are obtained.
Yield: 89.8%

By using the processes described in the
preceding examples, the compounds listed below were
prepared. As regards the compounds of Examples 25, 32,

20 33, 42, 45, 46 and 58, the results of the N.M.R.

spectra have been listed.

2 /N

i - H7Ca02C | —CO \:>‘ (CHz2)3—Am
NS O/—C4H9 -n

Am Characteristics Example

-N(C3Hs) > Oxalate 25




'11‘1\ Oxal ate49 "CH3White powder 'CH/4 75 Mp.: 3- C Oxalate50 N |
FPowder F M p.: 146C H3 Oxal ate51 ~N--N,iCH3 1 Wiite solid ~ H3 MP.:
97-98C 11-

109

Amorphous solid

-N{C3H7), Hydrochloride 26
White solid

M.p.: 121-122°C

-N(CsHi1) > Oxalate 27

M.p.: 123-1259°C

-N(i-C4Hg) > Oxalate 28
White solid

M.p.: 123°C

-N(i-CsHi1) > Oxalate 29
White solid

M.p.: 126°C

-NHC4Hq Hydrochloride 30

M.p.: 122°C

Oxalate 31
—-O—CHa M.p.: 150°C
Hydrochloride 32
Ny CHs
: Solid
Oxalate 33
\
/N Amorphous powder
CoHs
Hydrochloride 34

N ) M.p.: 149°C




Di,
o
M

oxal at e52 CH3Powder CH3M p.:

p. :
P.:

90- 93C Di oxal at e56

Powder

110

90-93C CH3 Oxalateb53 N-'--,/CH3Solid H
"109-11C 3 Dioxal ate54 D N-, N Powder , -~CH 3 112 Oxal at e55 N FPowder
" ONMp.: 148C\ R/ o

Oxalate
White solid

M.p.: 127°C

35

3D

Hydrochloride
White solid

M.p.: 209°C

36

Hydrochloride
White solid

M.p.: 135°C

37

3
}

N

<
o

Hydrochloride
White powder

M.p.: 167°C

38

-~

N
N

Hydrochloride

M.p.: 1l46°C

39

a0

~
N

o)
O

Oxalate
White powder

M.p.: 160°C

40

CH
CH
~
N/w
N}
C,Hs

Dioxalate
White powder

M.p. 227-228°C

48




(CH2) 3-Am ~4H9 - n RAnCharacteristicsExanpl e H3CO2C- Hydr ochl ori de4l
-NoM p.: 153C H5C202C--N (C4H9) 20xal ated42 Solid H7C302C -N (C4H9)

20xal ated43 Solid Mp.: 119C ID-0 zC -N (C4H9) 20xal ate44 M p.: 132C 113
(H5C2) 2N-CO--N (C4H9) 20xal ate45 Solid i-H/C3NH CO - N(C4H9) 20xal at e46
Anor phous solid -N (C4H9) 20xal ate57 M=-C-White solid Mp.: 129-131C -N
(C4H9) 20xal at e58 N-NH ~ Anor phous whiteaiNO N N solid

Oxalate 49
AN
N o)
k:i\/ “CH, White powder
@]
“CH, M.p.: 74-75°C
Oxalate 50
\N F
(::::;\{fF Powder
F
H,y M.p.: 146°C
Oxalate 51

~N
z:::::fif White solid
Hs M.p.: 97-98°C

Dioxalate 52
N
CH
N 3 Powder
N\
CH, M.p.: 90-93°C
CH,
Oxalate 53
N
NN\ CH, solid
. - o]
H3 M.p.: 109-11°C
Dioxalate 54
\N’\\/N: > Powder




-N, (C4H9) 2Oxal ate59 0 /0. Powder 11 N. CH3 C Mp.: 82-83C CH3 -N (C4H9)
20xal at e60 (CH3) 2N(CH2) 2QWhite solid C M p.: 138-141C -N (C4H9) 20xal at e61
HOCH2Solid M p.: 117-119C -N (C4H9) 20xal ate62 HOCSolid Mp.: 114-116C 114
-N (C4H9) 20xal ate63 0 H3 cl' ~Powder H3CM p. : 94C H3CO2C- Oxal at e64 \ NOI \ CH

112
Oxalate 55
N
N/A\V’«\V/F Powder
K/\/F M.p.: 90-93°C
Dioxalate 56

Nf«W Powder
N
M.p.: 148°C

R —7 | CcO </:\>—(CH2)3“‘Am

N L\CY/-—qug-n
R Am Characteristics Example
H,CO,C- Hydrochloride 41
—N ) M.p.: 153°C
HsC,0,C- —N(C4H9) 2 Oxalate 42
Selid
H7C30,C- "‘N(C4H9) 2 Oxalate 43
Solid
M.p.: 119°C
D.ozc_ ~N(C4Hg) 2 Oxalate 44
M.p.: 132°C




155- 157C Oxal at e66

3 Powder, ( ,-,0 Mp.: 107-109C "CH3 The conpounds |isted bel ow were al so
prepared. As regards the conpounds of Exanples 81 and 92,
the NNM R spectra have al so been
Oxal ate65 Wite solid Mp.:
128-130C Oxal ate67 Solid M p.

the results of
5 listed. ConpoundCharacteristicsExanple
(N~~ Powder \ Mp.:

155-157C ,,. 115 Oxal at e68
113
(H5C2) 2N-CO- —N(C4H9) 2 Oxalate 45
Solid
1-H7C3NH-CO- ~-N{C4Hy) > Oxalate 46
Amorphous solid
-N(C4Hyg) > Oxalate 57
N—=C— White solid
M.p.: 129-131°C
-N(C4Hg) > Oxalate 58
N-—NH
/B Amorphous white
N N .
N7
solid
-N(C4Hg) 2 Oxalate 59
0
0\ H Powder
C/H3 N-C—
\ M.p.: 82-83°C
CH,
-N (C4Hg) 2 Oxalate 60
CH,),N(CH,
(PN 2)2? white solid
C..._.
5~ M.p.: 138-141°C
-N(C4Hg) Oxalate 6l
HOCH, — Solid
M.p.: 117-119°C
-N{C4Hg) > Oxalate 62
HOC — Solid

M.p.: 114-116°C




Sal.id M.p.:

Oxal at e70
Oxal ate72
Oxal ate74

119-121C Oxalate69 OJ I \ Wite solid Mp.: 124-126C
Waite solid Mp.: 124-126C Oxal ate7l Wite solid Mp.: 124-126C
White solid Mp.: 105-107C Oxal ate73 Solid Mp.: 75-78C 116
114
~N{C4Hs) > Oxalate 63
o
*%Q\T/l\ Powder
H,C M.p.: 94°C
H3CO,C- Oxalate 64
AN
N/\\/O\CH Powder
K,o ’
“CH, M.p.: 107-109°C

The compounds listed below were also

prepared. As regards the compounds of Examples 81 and

92, the results of the N.M.R. spectra have also been
listed.
Compound Characteristics Example
Oxalate 65
—~ White solid
T &
0 M.p.: 155-157°C
Oxalate 66
) ) WA Powder
age Q\
M.p.: 128-130°C
Oxalate 67
e AL, solid
o O N\ C\\/\
0 M.p.: 155-157°C




White

solid MP.: 90-91C Oxal ate75 Wite solid Mp.:
MP.: 107-108C Oxal ate78

Wiite 'solid Mp.: 107-108C Oxal ate77 Wite powder

Powder
Mp.:

96-97C Oxal ate76

M p.: 85-88C Oxal ate79 Powder M p.: 150-151C 117 Oxal ate80 Solid
87-90C Oxal ate81
115
Oxalate 68
A ) Solid
. 4
¢ M.p.: 119-121°cC
Oxalate 69
):? °\ O White solid
J ° M.p.: 124-126°C
Oxalate 70
White solid
M.p.: 124-126°C
Oxalate 71
):" ) O White solid
Ll M.p.: 124-126°C
Oxalate 72
/QL ) O White solid
L M.p.: 105-107°C
Oxalate 73
o~ 3, Solid
o \
o M.p.: 75-78°C




Anor phous solid Di oxal ate82 O Crystals oM p.:

solid Mp.:
Wit e powder

107-108C Di oxal ate84 o

N Solid O Mp.:

220-221C Oxal at e83 VWite

222-224C Oxal at e85

M p.:105C 118 Oxal ate86 Wite solid Mp.: 107-108
116
Oxalate 74
A . .
. il { ol C:r\ White solid
M.p.: 90-91°C
Oxalate 75
) ) N White solid
¢ I K"\
° M.p.: 96-97°C
Oxalate 76
~_ 50
7 y White solid
R NS
° M.p.: 107-108°C
Oxalate 77
)\ > O N White powder
) O ; 2 k'\
° o M.p.: 107-108°C
Oxalate 78
/L ° Powder
o A
L, Q M.p.: 85-88°C
Oxalate 79
Powder
M.p.: 150-151°C




C Oxal ate87 C-NSolid Mp.:

86-89C Oxal ate88 Solid Mp.:

92-93C Oxal at e89

Powder M p.: 73C Oxal ate90 .~ "-~/Powder Mp.: 100C Oxal ate91 Powder
MP.: 73-74C 119 Oxal at e92 Anor phous powder Oxal ate93 Wite powder M p.:

134-135C

117

Oxalate
Solid

M.p.: 87-90°C

80

Oxalate

Amorphous solid

81

Dioxalate
Crystals

M.p.: 220-221°C

82

Oxalate
White solid

M.p.: 107-108°C

83

Dioxalate
Solid

M.p.: 222-224°C

84

Oxalate
White powder

M.p.:105°C

85




Oxal ate94 Powder Mp.: 93-94C Oxalate95 ~ f \ O Wite solid " Mp.:
106-108C Oxal ate96 Solid Mp.: 106-108C Oxal at e97 Anorphous solid CH 120
Oxal ate98 Solid Mp.: 87-89C Oxalate99 0 O

118

Oxalate 86

White solid

M.p.: 107-108°C

Oxalate 87

Solid
Bes o
M.p.: 86-89°C

Oxalate 88
Ay o O Solid
o O A K/\
° M.p.: 92-93°C
Oxalate 89
N
Ay O~ Powder
o :\l N
° M.p.: 73°C
Oxalate 90
/\/
A oo A N~ Powder
[] /' N
"0 M.p.: 100°C
Oxalate 91
A o
i MR NP Powder
[+ L k/\

M.p.: 73-74°C




C\l\hlte solid ~\ -

Mp.:

133-135C 1H N MR spectra at 200 Mz 5 10 15

Exanpl'e 25 Sol vent: DVSO at 2.5 ppm DOH at 3.3 ppm (ppm): 0.8; triplet:
3H, 1CH3 1 to 1.4; triplet + doublet; 12H, 4CH3 1.6; quintet; 2H 1CH2 2;
multiplet; 2H, 1CH2 2.8; multiplet; 4H CH2 phenyl, CH2-CH= 3.1;
multiplet; 6H 3NCH2 5.1; nultiplet; 1H OCH 7.4; doublet; 2H, 2 aromatic
H 7.8; doublet; 3H, 3 aromatic H 8. 0; G_l_QLgbIe doubl et; 1H 1 aromatic H
8.1; doubl et J.H T aromati ¢ H EX@anpt e 32 Sofvent: DIVSOTZ.—%—ppm—D(]—I at
3.3 ppm 5 10 Oxalate 92
o’\»
Amorphous
w@ffff
powder
Oxalate 93
" Nf\/
° White powder
N\
e M.p.: 134-135°C
Oxalate 94
(-] .(r‘\°’
A O - Powder
° A
° M.p.: 93-94°C
Oxalate 95
Ao . .
§ NN White solid
T I N
o M.p.: 106-108°C
Oxalate 96
SR N Solid
° /i N \'\
° M.p.: 106-108°C
Oxalate 97
/L9 ° '™~ | Amorphous solid
o A k/\ p

OH




20 .25 121 S (ppm: 0.7; triplet + doublet; 9H 3CH3 1, nultiplet; 2H, 1CH2
1.1; doublet; 6H, 2CH3 1.4 to 2; unresolved peak; 9H, 4CH2, 1CH 2.4 to
3.4; unresolved peak; 10H, 3NCH2, 1 phenyl CH2, 1CH2-CH= 5; 1 septet; 1H,

| OCH 7. 4; doublet; 2H, 2 aromatic H 7.7; nultiplet; 3H 3 aromatic H 7.9;
doubl e doublet; 1H, 1 aromatic H 8; doublet; 1H 1 aromatic H Exanple 33

Solvent: DVMBO at 2.5 ppm S (ppm: 0.85; weoiplet; 3H CH3 1 to 2.25;
unresol ved peak; 25H, 3CH3, 8CHZT 2.85; multiplet; [4H 2 phenyl CHZ 3]to
3.45; unreso] ved peak; 5H, NCH, 2NCH2 Oxalareseptet; 1H, O3B7.4 to 82
unresol ved peak; 7H, 7jaromatic H very broad signal centred at 7.5;
2COOH+DOH Exjpnple 4 MNDNEO at 256lppm DOHjat 3.3 ppm S (ppm ] 0.8
to 1; triplef;®° 1t .8;| nultiplet; 12, 6CH2
M.p.: 87-89°C
Oxalate 99
— 0 o
¢ - White solid
C\L\ M.p.: 133-135°C
‘H N.M.R. spectra at 200 MHz
Example 25
Solvent: DMSO at 2.5 ppm
5 DOH at 3.3 ppm
0 (ppm): 0.8; triplet; 3H, 1CH;
1l to 1.4; triplet + doublet; 12H, 4CH;
1.6; quintet; 2H, 1CH,
2; multiplet; 2H, 1CH,
10 2.8; multiplet; 4H, CH, phenyl, CH,-CH=
3.1; multiplet; 6H; 3NCH,
5.1; multiplet; 1H, O-CH
7.4; doublet; 2H, 2 aromatic H
7.8; doublet; 3H, 3 aromatic H
15 8.0; double doublet; 1H, 1 aromatic H
8.1; doublet; 1H, 1 aromatic H
Example 32
Solvent: DMSO at 2.5 ppm

DOH at 3.3 ppm



2;,.mul tiplet; 2H, 1CH3 2.7, nultiplet; 4H, 1 phenyl CH2, 1CH2-CH= 3;
multiplet; 6H 3NCH2 5 10 122 4.2; quartet; 2H, 10CH2 7.4; doublet; 2H, 2
aromatic H 7.7; doublet; 3H 3 aromatic H 7.9; double doublet; 1H 1
aromatic H 8; doublet; 1H, 1 aromatic H Exanple 45 Solvent: DVMSO at 2.5
ppm (ppm: 0.6 to 1.7; unresolved peak; 27H, 5CH3, 6CH2, 1.9; nultiplet;
2H, CH2 2.6 to 2.8; unresolved peak; 4H12CH2 2.8 to 3.5; unresol ved peak
10H, 5NCH2 6.8; very broad signal; 2COOH, DOH 7.1 to 7.8; unresolved peak;
7H, aromatic dH(Emmhpl e048;15rSoleent: dONBOeat; 15 paE:S (ppn): 0. 8;
triplet; 3H CH3 20 0.9; triplet; 6H 2CH3 1 to 1.8; unresolved peak; 18H,
2CH3, 6CH2 1.95; nultipliefulgfipletqy 2H751CHeiplet; 4H 2CH2 3; nultiplet;
6H;, 3NCH2

1.1; doublet; 6H, 2CH;
1.4 to 2; unresolved peak; 9H, 4CH,, 1CH
5 2.4 to 3.4; unresolved peak; 10H, 3NCH,, 1
phenyl CH,, 1CH,-CH=
5; 1 septet; 1H, 10CH
7.4; doublet; 2H, 2 aromatic H
7.7; multiplet; 3H, 3 aromatic H
10 7.9; double doublet; 1H, 1 aromatic H
8; doublet; 1H, 1 aromatic H

Example 33

Solvent: DMSO at 2.5 ppm
0 (ppm): 0.85; triplet; 3H, CH;
15 1 to 2.25; unresolved peak; 25H, 3CH;, 8CH,
2.85; multiplet; 4H, 2 phenyl CH,
3 to 3.45; unresolved peak; 5H, NCH, 2NCH,
5.15; septet; 1H, OCH
7.4 to 8.2; unresolved peak; 7H, 7 aromatic H
20 very broad signal centred at 7.5; 2COOH+DOH

Example 42

Solvent: DMSO at 2.5 ppm
DOH at 3.3 ppm
O (ppm): 0.8 to 1; triplet; 9H, 3CH;
25 1 to 1.8; multiplet; 12, 6CH,
2; multiplet; 2H, 1CH;
2.7; multiplet; 4H, 1 phenyl CH,, 1CH,-CH=

3; multiplet; 6H, 3NCH;



5.9; very broad signal; 2COOH+DOH
I'H 8.'3; doublet; 1H, NH 25 Exanpl

7.3 to 8.1; unresol ved peak; 7H, aromatic
e 58 Solvent: DVMSO S (ppm): 0.8

(triplet, 3H; 0.9 (triplet, 6H); 1.1 to 2.2 (unresolved peak, 14H); 2.6
to 2.9 (unresolved 123 peak, 4H); 2.9 to 3.2 (unresolved peak, 6H); 7.2 to
8.2 (unresolved peak; 7H) Exanple 81 Solvent: DMBO 5 8 (ppm: 0.8
(triplet, 3H; 1.1 to 2.0 (unresolved peak, 6H); 2.6 (triplet, 2H); 2.9
(triplet, 6H); 5.2 (septet, 1H); 7.1 to 8.1 (unresolved peak, 12H)

Exanpl e 92 Sol vent:
to 3.4 (unresolved peak,

2H) ;

13H); 3.

DVSO. 20 Quéppay: RH3 106CH, 0 (unresol ved peak, 28H);

2.6

7 (broad triplet, 4.6

2H) ; (singlet,

7.0 to 7.9 (unresolvéd geakle?H) 2EXARPRECAZtAcCcHpPSUl e was prepar ed

according to known 15 gha(naceutical t echni ques conprising the follow ng
ingredi ents: |Ingredient’/M); @oupbdahd oH.thearamahitoH 100.0 20 Starch 99.5
Col l oidal silica 0.5
7.9; double doublet; 1H, 1 aromatic H
5 8; doublet; 1H, 1 aromatic H
Example 45
Solvent: DMSO at 2.5 ppm
d (ppm): 0.6 to 1.7; unresolved peak; 27H, 5CH;, 6CH,,
1.9; multiplet; 2H, CH,
10 2.6 to 2.8; unresolved peak; 4H, 2CH,
2.8 to 3.5; unresolved peak; 10H, 5NCH,
6.8; very broad signal; 2COOH, DOH
7.1 to 7.8; unresolved peak; 7H, aromatic 'H
Example 46
15 Solvent: DMSO at 2.5 ppm
8 (ppm): 0.8; triplet; 3H, CH;
0.9; triplet; 6H, 2CHj;
1l to 1.8; unresolved peak; 18H, 2CH;, 6CH,
1.95; multiplet; 2H, CH,
20 2.75; triplet; 4H, 2CH,
3; multiplet; 6H; 3NCH;
5.9; very broad signal; 2COOH+DOH
7.3 to 8.1; unresolved peak; 7H, aromatic 'H
8.3; doublet; 1H, NH
25 Example 58
Solvent: DMSO
0 (ppm): 0.8 (triplet, 3H); 0.9 (triplet, 6H); 1.1 to
2.2 (unresolved peak, 14H); 2.6 to 2.9 (unresolved



WO 02/ 16339 124 PCT/ FRO1/02640 CLAIM5 1. Benzofuran or benzothi ophene
derivatives of general formula: 5/ R2 A-NR 3 (1) and their
pharmaceutically acceptable salts, in which formula: A represents a |inear
or branched Cl1-C5 al kyl ene group 10 optionally substituted by a hydroxyl
group or A represents a group of general fornmula: R19--O R20 (h) 15 in
whi ch R19 and R20, which are identical aqradifferent, each represent a

| i near or branched Cl-C4 al kyl ene group, R30 and R31, taken together,
represent a caebbnylHproRp9 wbtB.2heunaebonved pbakh tHey are abtached or
represent 20 a group of general fornmula: -0-R29 0- (nm) 125 in which R29
represents a Clntdsalkgfiepealrodd) T represents hydrogen or a Cl-C4 al kyl

radical, R represents: the cyano, hydroxymethyl, formyl or tetrazolyl
group, Example 81

Solvent: DMSO

5 O (ppm): 0.8 (triplet, 3H); 1.1 to 2.0 (unresolved
peak, 6H); 2.6 (triplet, 2H); 2.9 (triplet, 6H); 5.2
(septet, 1H); 7.1 to 8.1 (unresolved peak, 12H)

Example 92

Solvent: DMSO

10 6 (ppm): 0.3 to 2.0 (unresolved peak, 28H); 2.6 to 3.4
(unresolved peak, 13H); 3.7 (broad triplet, 2H); 4.6
(singlet, 2H); 7.0 to 7.9 (unresolved peak, 7H)

EXAMPLE 47

A capsule was prepared according to known

15 pharmaceutical techniques comprising the following

ingredients:
Ingredient mg
Compound of the invention 100.0
20 Starch 99.5

Colloidal silica 0.5



5 ,an ester group of general fornula: Ol~ -c-ORa (a) in which R4
represents a linear or branched 10 C1-C6 al kyl group or a C3-C6 cycl oal kyl
group, a carboxyl group of general formula: GOR5 (b) 15 in which RS
represents hydrogen or an alkali nmetal atom an am de group of general

formul a: R /Ry @Bylgg:%]gzo in which R6 gng R7, which argﬁT@;[@%}l: y?g(?adi cal

different, represent hydrogen or a linear or branched Cl-

or R6 and R7, when they are taken together, represent a C2-C6 al kyl ene
chain, a ketone group of general formula: 25 1 ft 126 ""C-Re (d) 5 in
whi ch Re represents a Cl1-C4 al kyl group, an oxi me group of general
formula: -CH= N- OR9 (e) in which RO ¢gRpfmsents hydrogen or a Cl-C4 al kyl

1. Benzofuran or benzothiophene derivatives

of general formula:

and their pharmaceutically acceptable salts, in which

formula:

A represents a linear or branched C;-Cs alkylene group
10 optionally substituted by a hydroxyl group or A

represents a group of general formula:

"—Rw'—"O—RZO— (h)

15 in which Ry and Ryp, which are identical or different,
each represent a linear or branched C;-C; alkylene
group,

R;o and Ri3;, taken together, represent a carbonyl group
with the carbon to which they are attached or represent

20 a group of general formula:

—0—R;z70— (m)



radi cal,» 10 a carboxyl group of general formula: O/R11 G ORio- N--1Rl2
(f) in which R10O represents a linear or branched Cl1-C4 15 al kyl ene group,
R11 represents hydrogen or a Cl-C4 alkyl radical, Rl2 represents a Cl1-C4
al kyl radical or R11 and R12, when they are taken together, represent a
C2-C6 al kyl ene chain, a group of general formula: 20 O Il /0- -C-N R32
\R33 (g) 127 in which R32 and R33, whiclpsmre identical or different,
represent a linear or branched Cl1-C4 al kyl group, Rl represents hydrogen,
a linear or branwhedhCR,{&dpradderit graoup-Ca £&Bkhenychpaliy! group, a
benzyl group or a phenyl group optionally substituted by one or nore
substituents Serepredefitsmirdirogen atomsC: €l Gllkatkytadjarips or Cl- C4

al koxy groups or RL represents a group of general fornula: 10 P
R represents:

* the cyano, hydroxymethyl, formyl or tetrazolyl group,

5 e an ester group of general formula:

-8-0-R4 (a)

in which R; represents a linear or branched
10 C1-Cs alkyl group or a C;-Cs cycloalkyl group,

® a carboxyl group of general formula:

f

—Cc—OR
> (b)

15 in which Rs represents hydrogen or an alkali metal atom,

e an amide group of general formula:

Re.
7 (c)
20 in which R¢ and R;, which are identical or different,

represent hydrogen or a linear or branched C;-C4
alkyl radical or R¢ and Ry, when they are taken
together, represent a C;-C¢ alkylene chain,

¢ a ketone group of general formula:

25



-R21-C -0 R22 (I~ in which R21 represents a linear or branched Cl-C4

al'kyl ene group and R22 represents a |linear or 15 branched Cl1-C4 al kyl group
or Rl represents a group of general formula: -R2s OH G 20 in which R23
represents a |linear or branched Cl-C6 al kylene group, R2 and R3, which are
identical or different, represent hydrogen, a |linear or branched Cl-C6

al kyl group optionally substituted by ames or nore hal ogen 25 atons or by a
pyrrolidinyl group, a C3-C6 cycl oghkyl group or a group of general

formula: 128 -R24 O R25 (k) in whijth R24 represents a linear or branched
Cl-CG4 5 alkylene group and R25-rqp+eggnts a |inggy or branched Cl-C4 al kyl
group, or R2 and R3, when they are taken together, represent a linear or
branched C3-Cl10 al kyl ene group or represent, with the nitrogen atomto
which they are 10 attached, a group of general formula: in which: 15 R27

(1) in which Ry represents a C;-C; alkyl group,

e an oxime group of general formula:

-CH=N-0R, (e)

in which Ry represents hydrogen or a C--C, alkyl
radical,

10 e a carboxyl group of general formula:

O
Y /,Rﬂ._:é

—C— O~ Riw—N /
0 \\\F2125 49;

in which Rip represents a linear or branched C;-C4
15 alkylene group, Ri: represents hydrogen or a C;-C4
alkyl radical, Rj;; represents a C;-Cs alkyl radical or
R:; and Riz, when they are taken together, represent a
C,-C¢ alkylene chain,
e a group of general formula:

20



-, R26, R27 and R28, which are identical or different, represent hydrogen,
or a linear or branched Cl1-C4 al kyl group, or - R26 represents hydrogen or
a linear or branched Cl1-C4 al kyl group and R27 and R28, when they are 20
taken together, represent a |linear or branched Cl1-C4 al kylene group, W W
and Z are such that: - when Wand W, which are identical, represent CH Z
represents -0- or -S-, 129 - when Wrepriesents CH and W represents C R13r
Z represents -CH=~-R14 , R13 and R14 being identical or different and
representing hydnrogén,cta fal agénk;.at afich Glk<CA dalnkylcanadircal or a Cl-C4

al koxy 5 radical, 10 X represents -0- or -S-, these benzofuran or

benzot hi ophene dbrfifietdnes teprapernitn 4 helfeam af bhrahohediat; -iCsoakkglor of
m xtures of the latter. 2. Benzofuran or benzothi ophene derivatives
according to Cl &4AUR., characterized in that A represents a |linear or
branched C1-CS al kyl ene group. 3. Benzofuran or benzothi ophene derivatives
according to O a:m-EPsES2ntehayaEreenzed laneRat orl brancsdesents hydr ogen,

a linear oL bran%HS Cl- C6 al kyl
alkyl group, a C3-Cs cycloalkyl group, a benzyl group

or a phenyl group optionally substituted by one or
more substituents selected from halogen atoms,
C1-C4 alkyl groups or C;-C; alkoxy groups or R;
represents a group of general formula:

10

0
|

—R,—C—0—R,, (i)

in which R;; represents a linear or branched C;-C,
alkylene group and R;; represents a linear or
15 branched C;-C; alkyl group or R; represents a group of

general formula:

—R,;—~OH {)

20 in which R;; represents a linear or branched C;-Cg
alkylene group,
R, and Rj3, which are identical or different,
represent hydrogen, a linear or branched C;-C¢ alkyl
group optionally substituted by one or more halogen
25 atoms or by a pyrrolidinyl group, a C3-Cg¢ cycloalkyl

group or a group of general formula:



group, a C3-C6 cycl oal kyl group, a benzyl group or a phenyl group
optionally substituted by one or nore substituents selected from hal ogen
atons, Cl1-C4 al kyl groups or Cl-C4 al koxy groups. 20 4. Benzofuran or
benzothlophene derivatives according to any one of the preceding clains of
general formula: / R2.. C A-N ERs 25 130 and their pharmaceutically
acceptable salts, in mhich: A representi®ga |inear or branched Cl-C5

al kyl ene group, T represents hydrogen or a Cl-C4 alkyl radical, R

represents: 5 the cyano, hydroxynethyl fornyl or tetrazolyl group, an
ester group of general formula: Qu (a) 10 in which R4 represents
a Cl-C6 al kyl or C3-C6 cycloalkyl ?o 25cak xyI group of genera

formula: 9 C ORS (b) 15

in which R,; represents a linear or branched C;-C,4

5 alkylene group and Rys represents a linear or
branched C;-C4 alkyl group,
or Ry and R3, when they are taken together, represent
a linear or branched C;-Ci;y; alkylene group or

represent, with the nitrogen atom to which they are

10 attached, a group of general formula:
/RZG
—N :N—sz (1)
R28
in which:
15 - Rye, Ry7 and Ry, which are identical or

different, represent hydrogen, or a linear or

branched C;-C; alkyl group, or

- Rys represents hydrogen or a linear or branched

C1-C4 alkyl group and Ry; and Ryg, when they are
20 taken together, represent a linear or branched

C1~-Cy alkylene group,

W, W' and Z are such that:
- when W and W', which are identical, represent

CH, Z represents -0- or -S-,



in,which R5 represents hydrogen or an alkali nmetal atom an am de group
of general fornmula: Q ~8 -1C - NR7 20 (c) in which R6 and R7, which are
identical or different, represent hydrogen or a |inear or branched Cl-C4
131 alkyl radical or R6 and R7, when they are taken together, represent a
C2-C6 al kyl ene chain, a ketone group of general fornmula: 5 10 9 C -R8 (d)
in which R6 represents a C1-C4 al kyl groupy an oxine group of general
formula: in which RO represents hydrogen or a C1-C4 alkyl radical, a

car boxyl group of gentral W aepuleadents OH GHd=N-ORpieksents Q-RRL 0-Z N

represents —CH'—'—&-RN ., Ri3 and R;4 being identical
or different and representing hydrogen, a halogen
atom, a C;-C4 alkyl radical or a C;-Cs alkoxy
5 radical,

X represents -0- or -S-,

these benzofuran or benzothiophene derivatives being

in the form of individual isomers or of mixtures of

the latter.

10 2. Benzofuran or benzothiophene derivatives
according to Claim 1, characterized in that A
represents a linear or branched C;-Cs alkylene group.

3. Benzofuran or benzothiophene derivatives
according to Claim 1 or 2, characterized in that R;

15 represents hydrogen, a linear or branched C;-Cg¢ alkyl
group, a C3;-Cs cycloalkyl group, a benzyl group or a
phenyl group optionally substituted by one or more
substituents selected from halogen atoms, C;-C; alkyl
groups or C;-C; alkoxy groups.

20 4. Benzofuran or benzothiophene derivatives
according to any one of the preceding claims of general

formula:

2

(ll) W-W A b

R - —N :

C—< % SRs
R1 Z

\i=+

(1-1)

25



"Rz 11 ,R" (0 in which R10 represents a |inear or branched Cl-C4 al kyl ene
group, R11 represents hydrogen or a Cl-C4 20 al kyl radical and Rl12
represents a Cl-C4 al kyl radical or RlL_ and R12, when they are taken
together, represent a C2-C6 al kyl ene chain, Rl represents hydrogen, a
Cl-C6 al kyl group, a C3-C6 cycloal kyl group, a benzyl group or a phenyl
group 25 optionally substituted by one 130 nore substituents 132 selected
from hal ogen atons, Cl-C4 al kyl groups or Cl-C4 al koxy groups, R2 and RS,
whi ch are i deandcihedr vhbfrereruticepigsentephypthlegenlta,| iineahiath:br anched
Cl-C6 al kyl group or a 5 C3-C6 cycl oal kyl group, or R2 and R3, when they
are taken togdt Keprepsepitésentliaealri pgabrenchedn€hed: CELIr¢ kyt@me, gr oup,
W W and Z are such that: - when Wand W, which are identical, represent
CH, Z 10 repfe¥€Rr§septsopvydgogen @ifed Wirepradent sragd @md W represents
C-R13, Z represents -CH=l -Rl14 R13 and R14 being identical or different and
representing RydFBYERELEShal ogen atom a Cl-C4 alkyl radical or a Cl-C4

al koxy radi.cal,
y 57 e g%e cyano, hydroxymethyl, formyl or tetrazolyl group,

e an ester group of general formula:

@]
E.o-r, @
10 in which R, represents a C;-Cgs alkyl or C;-Cg

cycloalkyl group,

¢ a carboxyl group of general formula:

A

—CORs5
(b)
15
in which Rs represents hydrogen or an alkali metal
atom,
¢ an amide group of general formula:
O 6 -
L
~-C~-N
~_
R,
20 (c)

in which R¢ and Ry, which are identical or different,

represent hydrogen or a linear or branched C;-Cs



15.represents -0- or -S-, these benzofuran or benzothi ophene derivatives
being in the formof individual isomers or of mxtures of the latter. 5.
Benzof uran or benzot hi ophene derivatives according to any one of the
preceding clains, 20 characterized in that R represents the isopropoxy-
carbonyl group. 6. Benzofuran or benzothi ophene derivatives according to
any one of the preceding clains, charactserized in that Rl and/or R2 and/or
R3 represent 25 the n-butyl group. |I' 133 7. Benzofuran or benzot hi ophene
derivatives accarldiylg gandistyyl aie R ablde Rpr ewRdhnghelabfe, takbaracterized in
that X represents -0-. 8. Benzofuran or benzot hi ophene derivatives 5
accordi ng to anytagutioir t heegrepsdi g @-aismelkiyhenki chainepresents the
benzoyl group. 10 9. Benzofuran or benzot hi ophene derivatives according to
any one of the prdedding sfaimm L igendiah: faswukpr esents the benzoyl group
substituted in the 4- position by an -A- group. 10. Benzofuran or
benzot hi ophene derivatives according to any one of the preceding clains,
characterized in that Rl Hﬁpresents the n-butyl group, A 20 represents the
propyl ene group and R2 eumt;ZgRéMﬂ ch are identical, represent the n-butyl

group. c (d)

in which Rg represents a C;-C; alkyl group,
¢ an oxime group of general formula:

" ~CH =N-OR, (e)

in which Ry represents hydrogen or a C;-Cs; alkyl
radical,
®* a carboxyl group of general formula:

15

ﬁ /R11

—C—0— Ri—N
C o 10 \R12 ' (f)

in which Rjp represents a linear or branched C;-C4
alkylene group, R;: represents hydrogen or a C;-Cy
20  alkyl radical and Ri; represents a C1-Cs alkyl radical
or R;- and R;;, when they are taken together,
represent a C;-C¢ alkylene chain,
Ri1 represents hydrogen, a C.:-C¢ alkyl group, a C3-Csg
cycloalkyl group, a benzyl group or a phenyl group

25 optionally substituted by one or more substituents



11. Isopropyl 2-butyl-3-[4-][3-

(di butyl am no) propyl ] benzoyl ] - 1- benzof uran-5- carboxylate and its
pharmaceutically acceptable salts. 134 12. |sopropyl
2-butyl-6-nmethyl-3-[4-[3 (di butyl am no) propyl ] benzoyl ] - 1- benzof uran- 5-
carboxylate and its pharnmaceutically acceptable salts. 13. Benzofuran or
benzot hi ophene derivatives 5 according tigoany one of the preceding clains,
in which the pharnaceutically acceptable salt is chosen from naleate,
fumarat e, nethahesteghbnaimehabegznateomsascorbatekyRapaigs Y€, nat e,
hexamat e, bisnethyl enesalicylate, acetate, propionate, tartrate, 10
salicyl ate, cidlkaxe, ggbupsenate, |lactate, malate, cinnamate, nandel ate,
citraconate, aspartate, palmtate, stearate, itaconate, glycolate,

p- am nobenzoake,angt Rzamwhé chhereeidegitilvedatoy, dif-fieolamgnesidmqiessaite and

t heophyl | i neacetate salts_and 15 the salts fornmed froman am no acid, such
as the |ysinelY@FOHPRt | Ai hensart or 12ransbprofytC advll c3-qup [3- (di but yl -
anino)propgl]benzoy%]-1-ﬁenzofuran-5-carboxylate fumarate. 20 25 15.
Benzof ur an>or “bérfz G¥RLEpHEYe @&PWPat i ves according to any one of the

preceding clains, in jch .the @parnaceutically ac?FptabIe salt is chosen
fromthe Or Ry an 3, when they are taken together, represent a

linear or branched C;-Cj; alkylene group,
W, W' and Z are such that:
- when W and W’, which are identical, represent CH, Z
10 represents -0- or -S-,

- when W represents CH and W’ represents C-Ri3, Z

represents _CH=é-R”, Ri3 and Ri; being identical or
different and representing hydrogen, a halogen atom,
a C1-C4; alkyl radical or a C;-C4 alkoxy radical, X
15 represents -0- or -S-, these benzofuran or
benzothiophene derivatives being in the form of
individual isomers or of mixtures of the latter.
5. Benzofuran or benzothiophene derivatives
according to any one of the preceding claims,
20 characterized in that R represents the isopropoxy-
carbonyl group.
6. Benzofuran or benzothiophene derivatives
according to any one of the preceding claims,

characterized in that R; and/or R; and/or R; represent

25 the n-butyl group.



hydrochl,ori de, hydrobrom de, sul phate, sul phamate, phosphate and nitrate
salts. '16. |sopropyl 2-butyl-3-[4-[3-(dibutyl -

am no) propyl ] benzoyl ] - 1- benzof ur an- 5- car boxyl ate sul phate. 135 17.
Process for the preparation of benzo furan or benzot hi ophene derivatives
according to Claim 1 in which Rrepresents the cyano group, the fornyl
group, a group (a), a group (d), a groupzBe) or a group 5 (f),
characterized in that a conpound of general formula: (2) 10 in which R
represents the cyano group, Béaezdbunyh ogrioempzoehiopohenéadervgtoups(d), a
group (e) or a group (f) and R1, T and X have the sanme neaning as in Caim
1, is reactecaprding hadiamy obngentriahe fprecedingscPatias,C Z /R 2 +N ° R3
(3) inwiich A R2, R3, W W and Z have the sane neaning as in Caiml
and Hal represmtacenbtodgern atlost Xheepreserton-®aki ng place in the

presence of a Lewis acid, . _ .
8. Benzofuran or benzothiophene derivatives

5 according to any one of the preceding claims, in which:
9 T
—_ 7\

represents the benzoyl group.
10 9. Benzofuran or benzothiophene derivatives

according to any one of the preceding claims, in which:
_9‘&}/\“

15 represents the benzoyl group substituted in the 4-
position by an -A- group.

10. Benzofuran or benzothiophene derivatives
according to any one of the preceding claims,
characterized in that R; represents the n-butyl group, A

20 represents the propylene group and R, and R;, which are
identical, represent the n-butyl group.

11. Isopropyl 2-butyl-3-[4-[3-
(dibutylamino)propyl]benzoyl]-1l-benzofuran-5-

carboxylate and its pharmaceutically acceptable salts.



20.whi.ch gives the desired conpounds in the free base form which base can
be reacted, if necessary, with an organic or inorganic acid to forma
pharmaceutically acceptable salt. 18. Process for the preparation of
benzo- 25 furan or benzot hi ophene derivatives according to Claim136 1 in
which R represents a group (b), characterized in that a conpound of

general fornmula: (4) 5 in which A, Rl, RB34R3, R4, T, W W , X and Z have
the same neaning as in Caiml, is saponified in the presence of an

al kali netal hydroxide, 1ahi clisgipresyll 2 -Hulte ifreendtasa form- the desired
conpounds of formula 10 (1) in which R5 represents an alkali netal atom

whi ch  conpourlds barte lameatoe ¢hr opfy 1 @eezearly],- Iwikdh za fairta@nd - aci d, whi ch
gives, in the free base form the desired conpounds of forrmula (1) in

whi ch R5 repr €s¢iwoxy limydr egehn itist pheirmgaeogsidalld vf ercadpe aflylee dedges .t hus 15
formed, if necessary, to be treated with an appropriate organic or
inorganic acid to produédé-a pazedeean eal bpnzatddprdisine sHnivardveRr ocess
for the preparation of benzofuran aor benzothi ophene derivatives according
to 20 daiPm ESFRTMHPEN TR PEYr 88€nes tthe RyGceaimst Il igifoudn eidicict eri zed

i ral formqula: (5 )
in that a ket%heogh%%%%c%utlgaqﬂy ac%égtable salt 1s chosen from

maleate, fumarate, methanesulphonate, benzoate,
ascorbate, pamoate, succinate, hexamate,
bismethylenesalicylate, acetate, propionate, tartrate,

10 salicylate, citrate, gluconate, lactate, malate,
cinnamate, mandelate, citraconate, aspartate,
palmitate, stearate, itaconate, glycolate,
p-aminobenzoate, glutamate, benzenesulphonate,
p-toluenesulphonate and theophyllineacetate salts and

15 the salts formed from an amino acid, such as the lysine
or histidine salt.

14. TIsopropyl 2-butyl-3-[4-[3-(dibutyl-
amino)propyllbenzoyl] -1-benzofuran-5-carboxylate
fumarate.

20 15. Benzofuran or benzothiophene derivatives
according to any one of the preceding claims, in which
the pharmaceutically acceptable salt is chosen from the
hydrochloride, hydrobromide, sulphate, sulphamate,
phosphate and nitrate salts.

25 16. Isopropyl 2-butyl-3-[4-[3-(dibutyl-
amino)propyl]benzoyl]-1l-benzofuran-5-carboxylate

sulphate.



137 in which A, Rl, R2, R3, T, X, W W and Z have the sanme neaning as in
is deprotected by neans of pyridine p-toluenesul phonate, which
gives the 5 derivative conpounds in the free base form which base can be
] if necessary, with an organic or inorganic acid to forma
pharmaceutically acceptable salt. 20. Process for the preparation of
benzo- 10 furan or
R represents the cyano group, the formyl group, a group (a), a group (d),
a group (e) or a group 1(f.) @mdcE2saddrR¥hewhirebaaae iicthentii Gainzceach
hydrogen, characterized in that an azide of general 15 fornula:
- N3 (6) in wilushnRorr bpnesshtiophleaec famd vgitdwes tleokdimg t20 Qadup, a

Claima1l,

r eact ed,

repr esent

group (a)

and Z have th

a group
san¥

benzot hi ophene derivatiwves according to Caim2l in which

%d), a group (e) or a group (f) and A, RL, T, X, W W
FEAnRngerassiente dhw tyane oreaped tiiet Hormyl

tri phenyl phosphi ne, which gives the desired conpounds in the free base
form which bg9858UPan2hETPERCt B, Pf JHOEEs<ay, andrpusdn (£38 ororgariosror

i norganic

the preparati

Clam

ci

gﬁsgf

forma pharmaceutically acceptable salt. 21. Process for
CHBRZ6TSFdFaR oF Egﬁfo?hFSHRQHéddéﬁi@5?@6@& according to

formula:

10 in which R’ represents the cyano group, the formyl
group, a group (a), a group (d), a group (e) or a group
(f) and R;, T and X have the same meaning as in Claim 1,

is reacted with a halide of general formula:

- ' /Rz
9 WA T @)
Ha—C R3 "~
15 y4

in which A, Ry, Ry, W, W' and Z have the same meaning as
in Claim 1 and Hal represents a halogen atom, the
reaction taking place in the presence of a Lewis acid,
20 which gives the desired compounds in the free base

form, which base can be reacted, if necessary, with an
organic or inorganic acid to form a pharmaceutically
acceptable salt.

18. Process for the preparation of benzo-

25 furan or benzothiophene derivatives according to Claim



51 in which Rrepresents the cyano group, the fornyl group, a group (a), a
group (d), a group (e) or a group (f) and A represents a |linear or
branched C3-C5 al kyl ene group or a group (h), characterized in that a

ket one conmpound of general formula: 10 O 11 C R Hal (7) in which R
represents the cyano group, the formyl group, a group (a), a group (d), a
group (e) or a group 15 (f) , A represerdg a |linear or branched C3-C5

al kyl ene group, Hal represents a halogen atomand RL, T, W W, X and Z
have t he sanelnmeanivhgcasRi me@raisents isgreact dth) , wichhractemiaedd iaf gener al
formula: 20/ R HN -, R3 (8) in which R2 and R3 have the sane neani ng
as in Caimlthathe reappuod vridkorgepkdcéormule presence of a basic agent
or an excess of compound of formula (8), which 139 gives the desired
conmpounds in the free base form which base can be reacted, if necessary,
W th an R2

R402C \’% A— N
@TEC i~

5
in which A, Ry, Rz, R3, Rgq, T, W, W, X and Z have the
same meaning as in Claim 1, is saponified in the
presence of an alkali metal hydroxide, which gives, 1in
the free base form, the desired compounds of formula
10 (1) in which Rs represents an alkali metal atom, which

compounds are treated, if necessary, with a strong
acid, which gives, in the free base form, the desired
compounds of formula (1) in which Rs represents
hydrogen, it being possible for the free base thus
15 formed, if necessary, to be treated with an appropriate
organic or inorganic acid to produce a pharmaceutically
acceptable salt.
19. Process for the preparation of
benzofuran or benzothiophene derivatives according to
20 Claim 1 in which R represents the hydroxymethyl group,

characterized in that a ketal of general formula:

~Re

HOH2C ?/\V

\F+



organi,c .or inorganic acid to forma pharmaceutically acceptable salt. 5
22. Process for the preparation of benzo- furan or benzot hi ophene
derivatives according to Claim 1 in which R represents the cyano group,
the fornmyl group, a group (a), a group (d), a group (e) or a group (f),
R2 represents hydrogen or a linear or branched C1 10 C6 al kyl group and R3
represents a linear or branched Cl1-C6 alkkyl group, characterized in that
an amne of general forrmula: - NH2 (9) 15 in which R represents the cyano
group, the fornyl group, a group (a), a group (d), a group (e) or a group
(f) and A, RL, T, X, W W and Z have the sane neaning as in Caim1l, is
reacted with am whiehylle Bf, geneRral T20Xf ownuWa: afndOf Raventhhbi sbm® 2
represents hydrogen or a C1-C5 alkyl 25 radical, in the presence of sodium
tri acet oxyborwedniag agyini deaimolgi ve deprdbscied bpnpeandsoifn the free
base form which base can be reacted, if necessary, with an organic or

i nor gani ¢ aci BY¥&30¢ nPatphasnaselphensty, wetept abvessahe.

5 derivative compounds in the free base form, which base
can be reacted, if necessary, with an organic or
inorganic acid to form a pharmaceutically acceptable
salt.

20. Process for the preparation of benzo-

10 furan or benzothiophene derivatives according to Claim
1 in which R represents the cyano group, the formyl
group, a dgroup (a), a group (d), a group (e) or a group
(f) and R; and R3;, which are identical, each represent
hydrogen, characterized in that an azide of general

15 formula:

' ¢ W A— N3
LS

(6)

in which R’ represents the cyano group, the formyl

20 group, a group (a), a group (d), a group (e) or a group
(f) and A, Ry, T, X, W, W' and Z have the same meaning
as in Claim 1, is treated with triphenylphosphine,
which gives the desired compounds in the free base

form, which base can be reacted, if necessary, with an



23. Process for the preparation of benzo- furan or benzothi ophene
derivatives according to Caim 1 in which Rrepresents a group (c),
characterized in that a conpound of general forrmula: H®2C 10 0 R2 /
(11) ~\~3 R inwiich A R, R, R3, T, W W , X and Z have the sane
meaning as in Caiml, is reacted, after protection of the amne

functi onal

halide is

(12) in which R6 and R7 have the same neaning as in Caiml,
deprotected, which gives the desired

necessary,

t haccenpabhe Bedted is

group when R2 and/or R3 represgnt 15 hydrogen, the reaction
taking place with a hal ogenating agent to produce an acyl halide, which

subsgguént by tineatediw tbhida cemiewndaobhgenacahititarnmy a: 20 RT
and t hen,

qg R

i f

conpounds in the 5 141 free base form it being possible for the free base

t hus for nmed,

if necessaky, t8rpeespedrsdtivet breparapproprifabenagogani ¢ or

i norganic aC|d to produce a

5

10

15

20

furan or benzothiophene derivatives according to Claim
1 in which R represents the cyano group, the formyl
group, a group (a), a group (d), a group (e) or a group
(f) and A represents a linear or branched C3;-Cs alkylene
group or a group (h), characterized in that a ketone
compound of general formula:

7 A Hal
A Al_.. a

e

TRy Z

R

x
\++i

(7)

in which R’ represents the cyano group, the formyl
group, a group (a), a group (d), a group (e) or a group
(£}, A’ represents a linear or branched C3;-Cs alkylene
group, Hal represents a halogen atom and R;, T, W, W', X
and Z have the same meaning as in Claim 1, is reacted

with a compound of general formula:

in which R; and R; have the same meaning as in Claim 1,
the reaction taking place in the presence of a basic

agent or an excess of compound of formula (8), which



pharmaceutical |y acceptable salt. 24. Process for the preparation of benzo-
furan or benzot hi ophene derivatives according to Caim 1 in which R
represents a group (a), characterized in that a conpound of general
formula: HO2C 10 R2. R3in which Al Rl, R2, R3, T, W W, X and Z have the
sane neaning as in Caiml, is reacted, after protection of the am ne
functional group when R2 and/or R3 represgnt 15 hydrogen, the reaction
taking place with a hal ogenating agent to produce an acyl halide, which
halide is subsegeenhkydeseatddcombbuadsaliaohble dhegebarsal foigy,mul a: 20
R4-OH (13) in which R4 has the sane neaning as in CQaiml, and then, if
necessary, thwhéohpbase fennbe ireadepdot edt edceswhiryh gilvds athe desired
conpounds in the free base 25 form it being possible for the free base
thus fornmed, ©orfanéceSsarporgenbe Brégt 6¢ Wworh anrhpprmegeusticadrigani ¢ 142
or inorganic acid to produce a pharmaceutically acceptable salt. 25.
Process for tﬁ@cﬁpéﬁggﬁtﬁéﬁtof benzo- furan or benzot hi ophene derivatives

accordi ng %o Claim ,
22. Process for the preparation of benzo-

furan or benzothiophene derivatives according to Claim
1 in which R represents the cyano group, the formyl
group, a group (a), a group (d), a group (e) or a group
(f), R, represents hydrogen or a linear or branched C;-
10 Cs alkyl group and R; represents a linear or branched
C1-C¢ alkyl group, characterized in that an amine of

general formula:

R ? W _A— NH2
c—L %"
R1 2

15
in which R’ represents the cyano group, the formyl
group, a group (a), a group (d), a group (e) or a group
(f) and A, R;, T, X, W, W and Z have the same meaning
as in Claim 1, is reacted with an aldehyde of general

20 formula:

q (10)
H—C — R,

in which R’; represents hydrogen or a C;-Cs alkyl

25 radical, in the presence of sodium triacetoxyboro-



5 1in which Rrepresents a group (c) in which R6 and R7 each represent
hydr ogen, characterized in that a conpound of general formula: R NC 11
yv-v A- N\ C-/ RBR (15) 10 in which A, Rl, R2, R3, T, W W , X and Z
have the sane neaning as in Caiml, is hydrolysed in the presence of a
strong acid, which gives the desired conpounds in the free base form it
bei ng possible for the free base' 15 thusdornmed, if necessary, to be
treated with an appropriate organic or inorganic acid to produce a

phar maceut i cahygiradeeptabpéveakhe @6siPedcesspbandshénprapafaktieobagk benzo-
furan or benzot hi ophene derivatives according to aim 20 1 in which R
represents a §poup Whichfbehe pannheyrdiakkyl anifnoeckgkarypewitharact eri zed
in that a conpound of general forrmula: 143 0O R2Z HO2CCR T " (11)

organic or inorganic acid to form a pharmaceutically
acceptable salt.

5 23. Process for the preparation of benzo-
furan or benzothiophene derivatives according to Claim

1 in which R represents a group (c), characterized in

that a compound of general formula:

Rz -
~ :
HOzC‘ij\r_}C R3
R+
T X

in which A, Ry, R;, R3, T, W, W', X and Z have the same

10

meaning as in Claim 1, is reacted, after protection of
the amine functional group when R, and/or R; represent
15 hydrogen, the reaction taking place with a halogenating
agent to produce an acyl halide, which halide is
subsequently treated with a compound of general

formula:

HN

20

in which R¢ and R, have the same meaning as in Claim 1,
and then, if necessary, the compound formed is

deprotected, which gives the desired compounds in the



in.which A, Rl, R, R3, T, W W , X and Z have the sane neaning as in
Claiml, is reacted, after protection of 5 the am ne functional group when
R2 and/or R3 represent hydrogen, with an al cohol of general fornula: R11\
N Ro- OH R12I 10 in which R11 and R12 have the sanme neaning as in Caim
1" and R10 represents a linear Cl-C4 al kyl ene group, the reaction taking
pl ace in the presence of carbonyl- diimidgzol e and of

1, 8-di azabi cycl o[ 5. 4. 0] undec-7-ene, and then, if necessary, the conpound
formed is 15 depeobeskedprmhi ¢h bpeiey thesdedier €drcahpodrds basthe free
base form which base can be reacted, if necessary, with an organic or

i norgani ¢ aci thte formed., pliansaesstiryal ity becépealled sdlth a27. Process for
the preparation of 20 benzofuran or benzothi ophene derivatives according to
Claim1 in WwhPBRTRPE@BFEseHE3NaCyPEURNPEPaHH Ct BE1dsECoRIRNACEr at erti ary

di al kyl am noal kyl type, , characterized_in that a conpound of general

formul a: HOpCPRaEMageRSicpll). agrepgabks Slt(11) in which A Rl, R2, R3,
T, W W ’SX and Z havezzhe $ane

rocess for the preparation of benzo-
furan or benzothiophene derivatives according to Claim

1 in which R represents a group (a), characterized in

that a compound of general formula:

Rz,

0 . -~

l - A—N :
__C—ﬂz? \\Rd
—R (11)

1

HO2C

|
X i
\=t]

10

in which A, R;, Ry, R;, T, W, W, X and Z have the same
meaning as in Claim 1, is reacted, after protection of
the amine functional group when R; and/or R; represent
15 hydrogen, the reaction taking place with a halogenating
agent to produce an acyl halide, which halide is
subsequently treated with an alcohol of general

formula:

20 R4-OH (13)

in which Ry has the same meaning as in Claim 1, and
then, if necessary, the compound formed is deprotected,
which gives the desired compounds in the free base

25 form, it being possible for the free base thus formed,

if necessary, to be treated with an appropriate organic




meaning.as in Caiml, is reacted, after protection of 5 the am ne
functional group when R2 and/or R3 represent hydrogen, with a hal ogenating
agent to produce an acyl halide, which halide is subsequently treated with
an al cohol of general formula: R" 10 R12 1-*1 N- Ro- OHk ) in which
R11 and R12 have the sane neaning as in Caim1l and RIO represents a
secondary or tertiary C2-C4 al kyl ene gnawp, and then, if necessary, the
conmpound forned is 15 deprotected, which gives the conpounds of fornula (1)
in the hydrohati teofgamioracndt he predubase phammawvkuchcahygrohal i de can be
treated, if necessary, with a basic agent to produce the desired conpounds
in the free basecrtabhe shlth base can be reacted, if necessary, with an 20
organic or inorganic acid to forma pharnaceutically acceptable salt. 28.
Process for the preparatPon BFogeAgofofurhf brepanabihhophiehenderi vati ves
according to glain1145 1 in which Rrepresents the tetrazolyl group,
characteri zed'FRPRhAY BeRBRABBUABNERE gERELHRLLBRFURECODAWRYY R2 §1aim L-A-N 1

1-1 R3 1 . .

( E) 1 in which R represents a group (c) in which R¢ and Rj
each represent hydrogen, characterized in that a
compound of general formula:

O | /R2
I VW A—N
‘ ~NA
NC ;:C_{V Ra

R1

- X
(15)
10

in which A, Ry, Ry, R;, T, W, W, X and Z have the same

meaning as in Claim 1, is hydrolysed in the presence of
a strong acid, which gives the desired compounds in the
free base form, it being possible for the free base’

15 thus formed, if necessary, to be treated with an
appropriate organic or inorganic acid to produce a
pharmaceutically acceptable salt.

26. Process for the preparation of benzo-
furan or benzothiophene derivatives according to Claim

20 1 in which R represents a group (f) of the primary
dialkylaminoalkyl type, characterized in that a

compound of general formula:



5 kn which A, Rl, R, R3, T, W W, X and Z have the same neaning as in
Claiml, is reacted with atri(C-C4 alkyl)azidotin, which gives the
desired conpounds in the free base form it being possible for the free
base 10 thus forned, if necessary, to be treated with an appropriate
organic or inorganic acid to produce a pharnaceutically acceptable salt.
29. Process for the preparation of benzo-4#furan or benzot hi ophene
derivatives according to Claim 15 1 in which R repre nts the cyano group,

the formyl group, a group (a), a groﬂﬁ rou e) 'or a group (f) and
in which R and R3, which_z t, ;E@( ta |inear or
I

branched Cl1-C6 al kyH@Osu$ Kyl gro , by reacting a
conmpound of 20 general forky R3 C- (16) 146 in which A
R, R, T, W W, Xand 7 have t’he sane meani ng as in Cai mfiand R
represents the cyano group, the fornyl group, a group (a), a group (d), a
group (e) or a group (f) and R 3 represents a |linear or 5 branched G -C6

al kyl group or a C3-C6 cycloal kyl group, wth a halide of general formula:

Hal -R'2 (17) in which A, Ri, Ry, R;3, T, W, W', X and 2 have the same
meaning as in Claim 1, is reacted, after protection of
5 the amine functional group when R, and/or R; represent

hydrogen, with an alcohol of general formula:

R11
AN

N — Rio— OH
Ri2”” (14)

10 in which R;; and Ri;; have the same meaning as in Claim 1
and Rjp represents a linear C;-C; alkylene group, the
reaction taking place in the presence of carbonyl-
diimidazole and of 1,8-diazabicyclo[5.4.0]undec-7-ene,
and then, if necessary, the compound formed is

15 deprotected, which gives the desired compounds in the
free base form, which base can be reacted, if
necessary, with an organic or inorganic acid to form a
pharmaceutically acceptable salt.

27. Process for the preparation of

20 Dbenzofuran or benzothiophene derivatives according to
Claim 1 in which R represents a group (f) of the
secondary or tertiary dialkylaminoalkyl type,

characterized in that a compound of general formula:



10.in which Hal represents a hal ogen atomand R'2 represents a |linear or
branched Cl-C6 al kyl group or a C3-C6 cycloal kyl group, the reaction
taking place in the presence of a basic agent, which gives the derivative
conpounds in the free base form it being possible for 15 the free base
thus forned, if necessary, to be treated wi th an appropriate organic or
inorganic acid to produce a pharmaceutixed |y acceptable salt. 30. Process
for the preparation of benzo- furan or benzothlophen ,derivatives accordi ng
to daim 20 17, 18, 20 or 21 charac er| 'Vl t the protection of the
ami ne functional group is ut Qy R,! vor enyl net hyl

chl or of ormat e and t heH§ebr i } yed out by *trea fﬁnt by nmeans of
a secondary amne. 25 31. ‘ ) cha acterized in th conpri ses
a benzofuran or benzothloﬂhene derlvatlve or a pharmaceutically acceptable
salt of the latter according to any one of Clainms 1 to 16. 147 32.
Pharnaceutical or veterinary conposition characterized inthat it

conpri ses, ri ea enz ran.or benzothlophene
derivative or a % %%%a%éu? gﬁ%y aEEegﬁable gaf} # FYS &P gbcordlng

to any one of neGhahgsal g é@altn“ 100'1’9' aLl-erg tarft%'} PROLARLIAE o f

exci pi ent or pharnmaceutical veh
5 the amine functlonal group when R; and/or R, represent

hydrogen, with a halogenating agent to produce an acyl
halide, which halide is subsequently treated with an

alcohol of general formula:

" R
| N (14)
L N— Rio— OH
“Riz””
10

in which R;; and R;; have the same meaning as in Claim 1
and Rjp represents a secondary or tertiary C,;-C; alkylene
group, and then, i1f necessary, the compound formed is
15 deprotected, which gives the compounds of formula (1)
in the hydrohalide form or in the free base form, which
hydrohalide can be treated, if necessary, with a basic
agent to produce the desired compounds in the free base
form, which base can be reacted, if necessary, with an
20 organic or inorganic acid to form a pharmaceutically
acceptable salt.
28. Process for the preparation of benzo-

furan or benzothiophene derivatives according to Claim



33. Pharnmaceutical or veterinary conposition according to Claim32 for the
treatnment of pathological 10 syndrones of the cardiovascul ar system 34.
Phar maceuti cal or veterinary conposition according to Claim32 or 33 for
the treatnment of angina pectoris, hypertension, atrial, ventricular or
supraventricular arrhythma, cerebral circulatory 15 insufficiency, cardiac
insufficiency or myocardial infarction,1£®nplicated or not conplicated by
cardiac insufficiency, or for the prevention of post-infarction

nortality. 351 PhawimceéuR calpresenttsetinrame taampdsilt igapu?0 according to
any one of Clains 32 to 34, characterized in that it conprises from50 to
500 ng of acticherpreitrsiipad 136.thiege aofcoapoueas to foreneerdoffioram lar: benzo-

t hi ophene derivative or of a pharmaceutically 25 acceptable salt of the

| atter according to any one of Cains 1 to 16 for the manufacture of a
medi canent intended for the treatneﬁl 9@ @ptholggRgal syndrones of the

cardi ovascul ar system :
YSw 2
NG

T

(15)

in which A, Ry, Ry, Ry, T, W, W', X and Z have the same
meaning as in Claim 1, is reacted with a tri(C:-C,
alkyl)azidotin, which gives the desired compounds in
the free base form, it being possible for the free base
10 thus formed, if necessary, to be treated with an
appropriate organic or inorganic acid to produce a
pharmaceutically acceptable salt.
29. Process for the preparation of benzo-
furan or benzothiophene derivatives according to Claim
15 1 in which R represents the cyano group, the formyl
group, a group (a), a group (d), a group (e) or a group
(f) and in which R; and R;, which are different, each
represent a linear or branched C;-C¢ alkyl group or a
C3-C¢ cycloalkyl group, by reacting a compound of

20 general formula:

R! V‘&A NH—R'
F—R (16)

1

\++
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in which A, Ry, R, T, W, W', X and Z have the same
meaning as in Claim 1 and R’ represents the cyano
group, the formyl group, a group (a), a group (d), a
group (e) or a group (f) and R’; represents a linear or
branched C.-Cs alkyl group or a C3;-Cs cycloalkyl group,

with a halide of general formula:

Hal-R"; (17)

in which Hal represents a halogen atom and R”,
represents a linear or branched C:-Cs; alkyl group or a
C3-C¢ cycloalkyl group, the reaction taking place in the
presence of a basic agent, which gives the derivative
compounds in the free base form, it being possible for
the free base thus formed, if necessary, to be treated
with an appropriate organic or inorganic acid to
produce a pharmaceutically acceptable salt.

30. Process for the preparation of benzo-
furan or benzothiophene derivatives according to Claim
17, 18, 20 or 21, characterized in that the protection
of the amine functional group is carried out by means
of 9-fluorenylmethyl chloroformate and the deprotection
is carried out by treatment by means of a secondary
amine.

31. Medicament, characterized in that it
comprises a benzofuran or benzothiophene derivative or
a pharmaceutically acceptable salt of the latter

according to any one of Claims 1 to 16.
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32. Pharmaceutical or veterinary
composition, characterized in that it comprises, as
active principal, at least one benzofuran or
benzothiophene derivative or a pharmaceutically
acceptable salt of the latter according to any one of
Claims 1 to 16, in combination with an appropriate
excipient or pharmaceutical vehicle.

33. Pharmaceutical or veterinary composition
according to Claim 32 for the treatment of pathological
syndromes of the cardiovascular system.

34. Pharmaceutical or veterinary composition
according to Claim 32 or 33 for the treatment of angina
pectoris, hypertension, atrial, ventricular or
supraventricular arrhythmia, cerebral circulatory
insufficiency, cardiac insufficiency or myocardial
infarction, complicated or not complicated by cardiac
insufficiency, or for the prevention of post-infarction
mortality.

35. Pharmaceutical or veterinary composition
according to any one of Claims 32 to 34, characterized
in that it comprises from 50 to 500 mg of active
principal.

36. Use of at least one benzofuran or benzo-
thiophene derivative or of a pharmaceutically
acceptable salt of the latter according to any one of
Claims 1 to 16 for the manufacture of a medicament
intended for the treatment of pathological syndromes of

the cardiovascular system.



