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BENZOTHI OPHENES, m\m\ OF PREPARATI ON AND THE COWPCSI TI ONS
COVPRI SI NG THEM 5 nvention rel ates generally to novel
het erocyclic derivativessoaftd to their process of preparation. Mre

specifically t@ﬁ/égéggtion relates to fovel benzofurﬁnggﬁgfgéggQ%opene

derivati ves i 10 be represented by the genera
PCT/ FR01/ 02656 / R2 -A-N R 3 and to their pharmaceutically acceptable

oroup. (1) A’ ESGAEE PR PEPEbaneea e o Sandl Mo ebel . 20
represents | the Bans Wtbg e oy fa RS, % an
ester group of general formula: ~oOMPRISTING THEM

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

More specifically, the invention relates to
novel benzofuran or benzothiopene derivatives which can

10 be represented by the general formula:

R
R ﬁ W-w' C)EffffC——-A———N// 2\)
—c— ﬁ/ R, (1)
x~ R E

and to their pharmaceutically acceptable salts, in

15 which:

CZ===C represents the -CH——CH-— group or the

—C—C— group,

A represents a linear or branched C;-C; alkylene group
20 or a C;-Cs; alkenylene group,
T represents hydrogen or a C;-C4 alkyl radical,
R represents:
o the cyano, hydroxymethyl, formyl or tetrazolyl
group,

25 e an ester group of general formula:

WA

*G00002*



*@0002* 2 Qu -COR4 (a) in which R4 represents a C1-C6 al kyl or C3-C6
cycl oal kyl group, a carboxyl group of general fornmula: 5 9 G'OR5 (b) in
which R5 represents hydrogen or an alkali netal atom an ami de group of
general formula: 10 in which R6 and R7, which are identical or different,
represent hydrogen or a linear or branched C1-C4 al kyl radical or R6 and
R7, when they 15 are taken together, reé?esent a C2-C6 al kylene chain, a
group of general formula: R16 Res 20 in which RL6, R17 and R18, which are
identical or 7817 N\ (d) differentQO represent a linear or branched Cl1-C4 3
al kyl ene group, Rl represents hydr (P;geB, F% | i f@ar or branched C1-C6 al kyl

in which Ry represents a C;-C¢ alkyl or C;3-Cs
cycloalkyl group,

° a carboxyl group of general formula:

1

—c—0OR
> (b)

in which Rs represents hydrogen or an alkali metal
atom,
) an amide group of general formula:
10 |
PR
—C NNg
7 (¢
in which Rs and Ry, which are identical or
different, represent hydrogen or a linear or
branched C;-C4; alkyl radical or R¢ and R;, when they
15 are taken together, represent a C;-Cg¢ alkylene
chain,

) a group of general formula:

0
1 Rz

—C—O0— RN (d)
}Qw
20 in which Ris, Ri7 and Rig, which are identical or

different, represent a linear or branched C;-C4




group, a C3-C6 cycl oal kyl group or a phenyl group, R2 and R3, which are
identical or different, represent 5 hydrogen, a |inear or branched Cl-C6
al kyl group or a C3-C6 cycloal kyl group, or R2 and R3, when they are taken
together, represent a linear or branched C3-Cl0 al kyl ene group, these
alternatives R2 and R3, which are identifal or 10 different, and R2 and
R3, taken together, being represented im the fornula (1) by the synbol
situated between R2 and R3, W W and Z are such that: - when Wand W,

whi ch are identic resent. 15 CH, Z represents -0- or -S - when W
represents CH andgayygggFeggﬁPg’C-R8, Z represents -CH=C-R9, R8 and R9

or  exanpl ¢ ShI DA RE-Gr r SFOS Y A R CRF kST Padiears Sudt ALkMnyi o

for exanple chl ne ofr C adi ca thyl, or

a Cl-CA4 al kog¥oupadiCal . csush 1@ MBI N QhuX 52 %ggé%{);l S0y, -S-, these

benzof uran or benzot hi phene "derivatives being in the form of individual

i soners or ok, naxd URES viidiherrd atdediti ddl ¥ td il eend he-dgnzafaw an or
benzot hi opene 4 derivatives according to the invention are characterized

in that CsC hgfresentsat héneGrHo€ Bragebed. C,Ctassas, 0fgrsed esf ed conpounds
of the C;3-C¢ cycloalkyl group,

or R; and R3, when they are taken together, represent a

linear or branched C3;-C;p; alkylene group,

these alternatives R; and R;, which are identical or

10 different, and R; and R3, taken together, being

represented in the formula (1) by the symbol

\
\ situated between R; and Rj,
i

4

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

- when W represents CH and W' represents C-Rg, Z

represents -CH=C-Ry, Rg and Ry being identical or
different and representing hydrogen, a halogen
20 atom, for example chlorine or bromine, a Ci;-C4
alkyl radical, such as methyl, or a C;-Cs alkoxy
radical, such as methoxy,
X represents -0- or -S-,
these benzofuran or benzothiphene derivatives being in
25 the form of individual isomers or of mixtures of the
latter.

In particular, the benzofuran or benzothiopene



5 invention can be represented by the conpounds of formula (1); - in which
R represents an isopropoxycarbonyl group - or in which RL and/or R2 and/or
R3 represent the 10 n-butyl group - or in which X represents -0-. Another
cl ass of preferred compounds of fornmula (1) is that in which 15
represents the benzoyl radical. Likew se, a specific class of conpounds of
formula (1) is that in which the entity: 11 #/-MNCH = CH-A -- N C
represents a benzoyl radical substituted in the 20 4-position by a -CH

=CH+A--N groﬁ%rléaFE@%ll%bc%Fﬁl%%nQ%p@ii QEV%Q&HEJa Q%) in which Rl

represents [l acuna but rep resents the met hyl ene group and

R2 and R3, W@h%Qa%E%rlz %DEE et EPresent the n-butyl group can be
regarded 5 as preferred e conmpounds of formula (1) can be provided in

the form of E & —~ZCgemmtasedls iHdmmerGH—Cuiseq@emip., the invention
rel ates both to the individual isonmers of the conpounds of formula (1)
Classes of preferred compounds of the

5 invention can be represented by the compounds of

formula (1);

- in which R represents an isopropoxycarbonyl
group

- or in which R; and/or R; and/or R; represent the

10 n-butyl group.
- or in which X represents -0-.
Another class of preferred compounds of

formula (1) is that in which

1oy

15 represents the benzoyl radical.
Likewise, a specific class of compounds of

formula (1) is that in which the entity:

R{

! _(’V V%CH CH—A— N\R3

represents a benzoyl radical substituted in the
20 4-position by a
/R2
—CH = CH— A= N
Rs’

group.




10 and to their mxtures. In addition, the E isomers of the conpounds of

formula (1) constitute preferred conpounds. The invention also relates to

the pharmaceutically acceptable salts of the conpounds of 15 forrmula (1)
formed froman organic or inorganic acid. Mention nay be made, as exanpl es
of organic salts of this type, of the al ate, mal eate, fumarate

met hanesul f onat e, benzoate, ascobate, pahoate, succinate, hexamate,

bi snet hyl enesal i cyl ate, ethane 20 disulfonate acet ate, propionate,

tartrate, salicylate, C|tr | uconat e, | act | at Gi nnanmat e,
nandel at e, C|traconate gyfat SormerRds o 5?&%W%ﬁ qﬁadﬁhate

gl yoolate %Tcwzzé@s%&eﬁt% PR 500 O5PE5RS5 ) 200

p- t ol uenesul 1018 eophy € aanala|§S formed from

an A 10 acl dopsughng2S cHae VSR dllott] diRe el NNy, be mde

as inorganic sg ts o IS type, of "the hydr m de,

sul fate, sulifapRtes1phos Ts%n%n@h@ a8 1VeRLRN Ry b'en rré@ra&ld%ﬁ' ar be
made of isopropyl 2- buty 3-[4-[(E)-3-(di butyl am no) -

propenyl ] Benaey blrelfeberaqf ur an- 5- car boxyl at e hydrochlorlde. It has been
found that the conpounds of the invention possess noteworthy
phar macol ogi cal  pr opefrhieegompoupdst ioculfarmanta gunhyahnbe propadedes, 10
since they have proved to be capabl e of suppressing or
in the form of E or Z geometrical isomers.
Consequently, the invention relates both to
the individual isomers of the compounds of formula (1)
10 and to their mixtures.
In addition, the E isomers of the compounds
of formula (1) constitute preferred compounds.
The invention also relates to the
pharmaceutically acceptable salts of the compounds of
15 formula (1) formed from an organic or inorganic acid.
Mention may be made, as examples of organic
salts of this type, of the oxalate, maleate, fumarate,
methanesulfonate, benzoate, ascobate, pamoate,
succinate, hexamate, bismethylenesalicylate, ethane-
20 disulfonate, acetate, propionate, tartrate, salicylate,
citrate, gluconate, lactate, malate, cinnamate,
mandelate, citraconate, aspartate, palmitate, stearate,
itaconate, glycolate, p-aminobenzoate, glutamate,
benzenesulfonate, p-toluenesulfonate and theophylline-
25 acetate, and the salts formed from an amino acid, such

as the lysine or histidine salt.

Mention may be made, as inorganic salts of



preventing disorders of the ventricular and auricular rhythm Mst of the
conpounds of the invention have el ectrophysiol ogical properties of classes
1 2, 3 and 4 of the Vaughn-WIlians classification, which confer 15
bradycardi c, anti hypertensive and anti-a-adrenergic and anti-(3-adrenergic
properties which are nonconpetitive. Furthernore, the majority of the
conpounds have al so displayed antioxidizing properties, an affinity for
signma receptors and an ability to enhance the synthesis 20 of NO

e L & FIES & I UNAO IS JIMENION o AR UYL Y

properties w respect to Vvarrous hornonal’ adgent’s, suc exanpl e,

angi otensin ghifg&ggglngﬁwggggg%ﬁghgznﬁQg%gggptide Y or 25 endothelin
These properties are capabl &€ of rendering the conmpounds in question very

useful in the treatmeniyedftibrCaihaiih PRMAIRAISA S YadHLMES of the
cardi ovascul ar system in particular in the treatnent of angina pectoris,

hyper t ensi oni sapibyiNm2abuity1partfiscyl @) - 3at(diduc Meminoguliar or
supraventricular arrhythma, or 5 cerebral circulatory insufficiency.

Li kew se, 5t heropermydybes zol 1t ha -benestfiuaancdn daebdsed dite t he treatment  of
cardiac insufficiency or nyocardial infarction, conplicated or not
conpl i cat ed bydeactilacidensuffici ency, or for the prevention of
post-infarction 10 nortality. In the antitunor field, the conmpounds of the

: It has been found that the compounds of the
invention possess noteworthy pharmacological
properties, in particular antiarrhythmic properties,

10 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
electrophysiological properties of classes 1, 2, 3 and
4 of the Vaughn-Williams classification, which confér

15 bradycardic, antihypertensive and anti-o-adrenergic and
anti-PB-adrenergic properties which are noncompetitive.
Furthermore, the majority of the compounds have also
displayed antioxidizing properties, an affinity for
sigma receptors and an ability to enhance the synthesis

20 of NO.

Furthermore, these compounds of the invention
demonstrate inhibitory properties with respect to
various hormonal agents, such as, for example,
angiotensin II, arginine vasopressin, neuropeptide Y or

25 endothelin.

These properties are capable of rendering the

compounds in question very useful in the treatment of



invention may be of use as potentiators of antineoplastics. Consequently,
the invention also relates to a 15 nedi canent, characterized in that it
conprises a conpound derived from benzofuran or benzothi ophene, or a
pharmaceutically acceptable salt of the latter, according to the
invention. Consequently, the invention a}so relates to 20 phar maceuti cal
or veterinary compositions conprising, as active principle, at |east one
compound of the invention in conbination with an appropriate excipient or

pharnapeuticggrgg?hcbgt gggﬁn%aﬂgs§gggohgng%§ S%%EIH%PF%OU 25 chosen,

the daily dosage er ng“wei ghi en 2 and 2

000 ny of acgygeempraﬂcba&%lc gagar% (Eﬂleartr% HReR 3¢ and 00 my of 8

active principle. The conpoun ormul a can be prépared according

to the fol | opeBEorREhOHS LAt enshibnl, hﬁr?ﬁ%h}?ﬁ%relﬁ pRREEeEES the cyano 5
group, the fornmyl group, a group (a) or a group (c) and when the conpound

of formula (&krkiali nveherfieuraef oacnsup&a%htwltchlb&eaér@l%mw agi-on, by
reacting a conpound of general fornula: O 11 uil-V,~, Ro 1 ( )

5 cerebral circulatory insufficiency. leew1se, the
compounds of the invention can be used in the treatment
of cardiac insufficiency or myocardial infarction,
complicated or not complicated by cardiac
insufficiency, or for the prevention of post-infarction

10 mortality.

In the antitumor field, the compounds of the
invention may be of use as potentiators of
antineoplastics.

Consequently, the invention also relates to a

15 medicament, characterized in that it comprises a
compound derived from benzofuran or benzothiophene, or
a pharmaceutically acceptable salt of the latter,
according to the invention.

Consequently, the invention also relates to

20 pharmaceutical or veterinary compositions comprising,
as active principle, at least one compound of the
invention in combination with an appropriate excipient
or pharmaceutical vehicle.

Depending upon the administration route

25 <chosen, the daily dosage for a human being weighing
60 kg will lie between 2 and 2 000 mg of active

principle, in particular between 50 and 500 mg of




10 in which R represents the cyano group, the formyl group, a group (a)

or a group (c), R10 represents a halogen atom preferably brom ne or

iodine, or the trifluoronethanesulfonyloxy group and RL, T, X, W W and

Z have the sane neaning as above, with an organotin 15 derivative with the

E configuration corresponding to the geperal formula: (E) (R )3Sn-CH = CH
“"A-- N (3) in which A) R2 and R3 have the sane neani ng as above and RIl1

represents a Cl-C al kyl radical in particular a 20 butyl radical, after

protection of . Ehgeagk? g%tlonal group when R2 and/or R3 represent

hydr ogen, thi's on ei'ng carried out in the presence of |ithium

chloride and of an org p der h
tetrakis(triphenylphosgﬁ?ngkg%ghggkuﬁf g%ghﬁﬁgn%gg %%rgfé i af%%

necessary, taecgmﬁgn%t g ff%'.‘L'T%QranB wgltﬁ'adg' ves the desired conpounds of
formula (1) in the ree base form UsSually, the reaction takes place at

the reflux tenperatura.of thetpel vgee, whekrehrC2BprEabntexamel 26 an
et her, such as dioxane. 10 In addition, the protection of the am ne
funct i onak gg@uppofthbefo@mpmugﬁoeb,fargubap(3h bRak ghdubo (83Yahhe
protection envi saged when R2 and/or R3 represent hydrogen, can be
obt ai ned, fowherabhkegohpouhdeafnEntmbjaneansief ia chepdvre i gh nakes

possi ble 15 the attachnent of a group which can be easily renoved,
isomer with the E configuration, by reacting a compound

of general formula:

O

R’ I W _-Rio
I C
R

1

(2)

10 in which R’ represents the cyano group, the formyl
group, a group (a) or a group (c), Rip represents a
halogen atom, preferably bromine or iodine, or the
trifluoromethanesulfonyloxy group and Ry, T, X, W, W’
and Z have the same meaning as above, with an organotin

15 derivative with the E configuration corresponding to

the general formula:

//Rza

(E) (R11)sSn—CH=CH—A—N
Rs*

(3)

in which A, R; and R; have the same meaning as above and
R11 represents a C;-Cy alkyl radical, in particular a
20 butyl radical, after protection of the amine functional

group when R; and/or R; represent hydrogen, this



In particular by means of a t-butoxycarbonyl anhydride, and the

deprotection is carried out subsequently, in this case, after treat
an acidic nedium B. - In the case where R represents the cyano 20
the fornmyl group, a group (a) or a group (c) and when the conpound

formula (1)

is in the formof an isonmergwith the Z configuration, b

hydr ogenating an al kynyl conpound of ge%eral formula: O Il CR2.
CCAN~R R ~Z (4 25inwhich A R , R, R, R3, T, W W ,

have Lhe 10 A A 26 St LS L35 QL Belg o Tiston

presence of an approp

gives the de%rfl%f_jcid‘epww&f(ﬁﬂéﬂap%l(l@d'

sucn as um on-

(e 68 NAS &I M S

ment in
group,
of

y

X and Z
in the
whi ch

i
Usual ly, the reaction is carried out in a solvent, such as an aromatic

hydrocar bon, feirz84a#r8 pHhMYHD s I Alo AN B | &IRETAdH &y C. - In the
case where R represents a group (b), by saponifying a conpound of f

(1) as above delrdueciing) R eRicRafirS, a tHOWonpgbund hatud Sdrtnezay a

conmpound of general fornula:

5

10

15

20

25

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

Usually, the reaction takes place at the
reflux temperature of the solvent, which can, for
example, be an ether, such as dioxane.

In addition, the protection of the amine
functional group of the compound of.formula (3), that
is to say the protection envisaged when R; and/or R,
represent hydrogen, can be 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 a t-butoxycarbonyl anhydride,
and the deprotection is carried out subsequently, in
this case, after treatment in an acidic medium.

B. - In the case where R represents the cyano
group, the formyl group, a group (a) or a group (c¢) and
when the compound of formula (1) is in the form of an
isomer with the Z configuration, by hydrogenating an

alkynyl compound of general formula:

/,Rz%

O
R Il W c=c—A—N B
c—< V& Ry
: R Z

X

\i4=+

(4)

in which A, R’, R;, Ry, R3, T, W, W', X and Z have the

ormul a



/| RR. CH=CHA N\ R3 (5 inwhich A Rl, R, R3, R4, T, W W and Z have
the sanme neaning as above, in the presence of a basic agent, 15 nanely an
al kali netal hydroxide, for exanple sodium hydroxide, which gives, in the
free base form the conmpounds of forrmula (1) in which RS represents an

al kali metal atom which conpounds are 5eated if necessary, with a
strong acid, for exanple hydrochloric 20~ acid, which gives, in the free
base form the desired conmpounds of formul a (1) i n which R5 represents

hydrogen. D. - _1n_the .case mh re r.s resent t he .hydr ox roup,
depr ot ect i ng S¥Sef ST B g éfe ™ ovfl RIS %ﬂf (]fﬁ}/ %l—% %/A IQ%‘ |
which A R1, W__a vie .t neanl as above
this reacti on%lz)elhng’pcre%rsrel?ﬁe ft a61 %g)pé %sleao éqgcyar%% b p- % oqﬁeé}?esul fonate

and pref erab@élqtadmxaorrﬁfdﬂ&s:éoeariper W, l%sCh; e\ege%ngbf% desired

conpounds of fornula (1) in the free ase orm of uran or

benzot hi opher@geiingd! ioreFor@fuiformyl a f Pnavi e 30 qyigespond to the
gener al

5 Usually, the reaction is carried out in a
solvent, such as an aromatic hydrocarbon, for example
toluene, and at ambient temperature.

C. - In the case where R represents a group
(b), by saponifying a compound of formula (1) as above
10 in which R reﬁresents a group (a), that is to say a

compound of general formula:

//th

o .

R4O2 I MWW CH=CH—A—N_
C /< V% Ny

~Ri Z ()

X

in which A, Ri, Ry, R3, Ry, T, W, W’ and Z have the same
meaning as above, in the presence of a basic agent,

15 namely an alkali metal hydroxide, for example sodium
hydroxide, which gives, in the free base form, the
compounds of formula (1) in which R; represents an
alkali metal atom, which compounds are treated, if
necessary, with a strong acid, for example hydrochloric

20 acid, which gives, in the free base form, the desired
compounds of formula (1) in which Rs represents
hydrogen.

D. - In the case where R represents the

hydroxymethyl group, by deprotecting a ketal of general



10 formula: 0O /RR HO 1) /'NM--CH=CHA N~C{ )>R3 R (7) in which
A Rl, RR, R3, T, W W, X and Z have the sane neaning as above, are
t hensel ves synthetic intermedi ates for the preparation of conpounds of 15

formula (1).

E -

For .exanpl e, the conpounds of fornula (1) in which R

represents a group (c) in which R6 and RZ are identical and each represent

hydr ogen can be

formula (7)
presence of

conpounds of
(1) can be used as

i nventi on,
t he general

10

15

20

pr epar ed alternatlvely]ﬂy reacting a conpound of 20

i n question by neans of dicycl ohexylcarbo- diinmde in the

q¥groGernzotriazole and of 12 ammoni a, which gives the desired

(1) in the free base form O her conpounds of fornula
I nternmedi ates in the synthesis of conpognds of the 5

in particular the c derivatives whi ch al s9” érrespond to
f orif0HeC\O L R2. || =148 A—N :
l Rs
e
T X

(6)

in which A, R;, Ry, R3y, T, X, W, W' and 2 have the same

meaning as above, this reaction being carried out by

means of pyridine p-toluenesulfonate and preferably at

the reflux temperature, which gives the desired

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

The benzofuran or benzothiophene derivatives

of formula (1) which also correspond to the general

formula:

HO2

//Rzﬁ

“W_CH=CH—A—N
< % N
3
—'R1

\++

)

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

meaning as above, are themselves synthetic

intermediates for the preparation of compounds of

formula (1).

E. - For example, the compounds of formula

(1) in which R represents a group (¢) in which Rg and R,

are identical and each represent hydrogen can be

prepared alternatively by reacting a compound of

formula (7) in question by means of dicyclohexylcarbo-

diimide in the presence of hydroxybenzotriazole and of



in which A, RL, R2, R3, T, W W, X and Z have the sane neaning as above.
10 Thus, use may be nmade of the following nethods, that is to say: F. - In
the case where R represents a group (c) in which R6 and R7 each represent
hydrogen, a conpound of formula (8) is hydrolyzed in the presence 15 of a
strong acid, such as, for exanple, sulfg ic acid, and generally at anbient
tenperature, which gives the desired c %pounds of fornmula (1) in the free
base form G - In the case where R represents the tetrazolyl group, a

conmpound of rmul.a (8)..1.8 reacte 0 preferably in an_aproti ¢ solvent,
such as an a%%ﬁa %g'hV§%8§a968ﬁ? gSF é?iﬁﬁﬁg Sgﬁféﬁggérogolﬁéﬁ@ﬁ and
usual ly at t refl t r e the medium with a [tri(CL-C4
aIkyI)]azido??%,g%ogﬁgxgggﬁeg%g%bsgngin azi de, which gives the desired
conpounds of formula ( 541 r r 1 h d

descri bed above make i%nggsFgﬁggﬁﬁggogﬁa?%§ﬁﬁggcg%%oéﬁﬁsngﬁ%%gnéﬁa (1) in

the formof ihadimbdtiateE ©h ZnkS8yBERCBsi Brt BemboiAkal o# Xhyres of the
| atter, according to the process enployed. 5 |If necessary, these isoners

can be prédutedenthohheineparateularmheomy/bhei Gellivhuh @esbynhepsnl oyi ng
known met hods, such as, for exanple, chromatography or precipitation. H -
The conpoundsleb formabpofd) tobthengdneralh€okmata:10 base form accordi ng
to one or other of the methods o //Rz

I W-W_-CH =CH—A—N
NC e —< \B/ ey
— R4 bd

X (8)

in which A, R,, Ré, Ri, T, W, W', X and Z have the same
meaning as above.
10 Thus, use may be made of the following
methods, that is to say:
F. - In the case where R represents a group
(c) in which Rg¢ and R; each represent hydrogen, a
compound of formula (8) is hydrolyzed in the presence
15 of a strong acid, such as, for example, sulfuric acid,
and generally at ambient temperature, which gives the
desired compounds of formula (1) in the free base form.
G. - In the case where R represents the
tetrazolyl group, a compound of formula (8) is reacted,
20 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(C1-C4 alkyl)lazidotin, for example tributyltin
azide, which gives the desired compounds of formula (1)

25 in the free base form.



descri bed above can subsequently be converted, if necessary, to

pharmaceutical |y acceptable salts by reaction with an appropriate

or inorganic acid, for exanpl e oxalic, maleic, fumaric, nethanesulfonic,

ascorblc panoi ¢, succinic, hexam c, bisnethylenesalicylic,

ethanedisulfonic, acetic, pr opi oni c, g taric, salicylic, citric,
man

15 benzoi c,

gl uconi c,
pal mtic,

hi sti di ne,

| actic, malic, cinnamc,

organi c

lic, citraconic, aspartic,
stearic, itaconic, glycollc 20 p- aninoben20|c gl utam c,

benzenesul fonic, p- tol%ﬁgeme%g

I |ne cetic_acid, .l ysine or
or hydrochl 6ric 8robr%§%cl£e IF&WP@ 6P&§phor|c or

nitric acid.  Ihepeqrmoupds. ginptg%ﬁg' B %Lr&ﬁ&abg gbgg' Red: £ g} Q) When RLO

represents a hal ogen atom

reacti ng

R (9) in “hhﬁaleldugi @n@rTZhQE%mbgg %%”En”%ﬁ@'?%g@ gbﬁﬁﬁtur

of gener al

formul a:

I'n mhlc

Z have the sane ma@eeag é&c@?@iﬁgaﬁg the process employed.
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If necessary, these isomers can be produced
in the separate form from their mixtures by employing
known methods, such as, for example, chromatography or
precipitation.

H. - 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
reaction with an appropriate organic or inorganic acid,
for example oxalic, maleic, fumaric, methanesulfonic,
benzoic, ascorbic, pamoic, succinic, hexamic,
bismethylenesalicylic, ethanedisulfonic, acetic,
propionic, tartaric, salicylic, citric, gluconic,
lactic, malic, cinnamic, mandelic, citraconic,
aspartic, palmitic, stearic, itaconic, glycolic,
p-aminobenzoic, glutamic, benzenesulfonic, p-toluene-
sulfonic or theophyllineacetic acid, lysine or
histidine, or hydrochloric, hydrobromic, sulfuric,
sulfamic, phosphoric or nitric acid.

The compounds of formula (2) can be obtained:

a) when Rjo represents a halogen atom, by

reacting a compound of general formula:

enera rmul a: 14

a halide
W and



Hal and Hal', which are identical or different, represent a hal ogen atom
preferably brom ne or iodine, this reaction being carried out in the
presence of a Lewis acid, such as alum numchloride, ferric chloride 10 or
stannic chloride, to formthe desired conmpounds of fornula (2); b) when
Rio represents a trifluoronethane- sulfgayloxy group, by reacting a
conpound of general fornula: 15 in whi R, R, T, W W, X and Z have

t he sane nmeani ng as above, this reaction being carried out with
trifluoronethanesul fonRg anhydride in the presence of an acid acceptor,
such as pyridine, which es.the 20 desired conpounds of formula (2). As
regards the tin conpounds oﬂ fortRy (3), 15 they can be obtai ned by
reacting an al kynyl am ne efal fornula: HC=G-A-N (1®8) in which A, R2
and R3 have the sane nﬁéning as above, 5 after protection of the am ne
functional group when R2 and/or R3 represent hydrogen, this reaction being
carried out wht hnachydri de, ofngenchabel orBULame (RLAXiASNaE LB3Yel N whi ch
R11 has the sanme nmeani ng as above, which gives 10 the desired conmpounds of
formula (3). with a halide of general formula:

0

I Wl

Hal—C—{Nv&\(Hal
Z/

5 in which W, W’ and Z have the same meaning as above and

(10)

Hal and Hal’, which are identical or different,
represent a halogen atom, preferably bromine or iodine,
this reaction being carried out in the presence of a
Lewis acid, such as aluminum chloride, ferric chloride
10 or stannic chloride, to form the desired compounds of
formula (2);
b) when Rip; represents a trifluoromethane-

sulfonyloxy group, by reacting a compound of general

O
R I ‘W, OH
C—.—
i:[ E R, 74
T X

in which R, R;, T, W, W', X and Z have the same meaning

formula:

(11)
15

as above, this reaction being carried out with

trifluoromethanesulfonic anhydride in the presence of

an acid acceptor, such as pyridine, which gives the
20 desired compounds of formula (2).

As regards the tin compounds of formula (3),



Wth regard to the conpounds of forrmula (4), they can be prepared by
reacting a conpound of formula (2) with an al kyne derivative of formula
(12), after protection of the am ne functional group when R2 and/or 15 R3
represent hydrogen, this reaction being carried out in the presence of an
or ganopal | adi um conpound as cat al yst, Ssentially a salt of palladiumll)
preferably conplexed with at | east one ganophosphorus conpound
conprising trival ent phosphorus, for exanple 20 '

di chl or obi s( henyl phos hlne a adlu and t he necessary, the
conpound thu%BFg é B ﬁﬁépé@tba reﬁﬁ aye§q$ygy&g§9pgd onmpounds of
formula (4) of the am ne functlonal group of the conpound
of formula (%%Egr?% %S%%h % say the 25 protection envisaged when R2 and/ or
R3 represent 16 hydrogen, can be obtaingd, for exanple, by treatnment by
means of a conpound whi ch nmakes possifil the attachnment of a group which
can be easily renoved |Hcpam;rcnkaﬂu megns of a t- but yoxycar bony!l
anhydride, and the 5 deprotection is yied out subsequently, in this

case, by treatnent in an acidic medium The conpounds 6f)fornula (6) can
be prepared starting froman ester of fornula (1) in which R represents a

group (a): 1@n(ahiby hrealifgath hesd ehofsdt Mdahinh A ddge,ref |ux
tenperature of the medi um wi t h glycol in the presence of p- t ol uenesul f oni c
acid, to fBorafaed prbeectabngetfiethk toifwl dunctional group when R;

and/or R; represent hydrogen, this reaction being

carried out with a hydride of general formula:
(R11)3Sn-H _ (13)

in which R;; has the same meaning as above, which gives
10 the desired compounds of formula (3).
With regard to the compounds of formula (4),
they can be prepared by reacting a compound of formula
(2) with an alkyne derivative of formula (12), after
protection of the amine functional group when R, and/or
15 R; represent hydrogen, this reaction being carried out
in the presence of an organopalladium compound as
catalyst, essentially a salt of palladium(II)
preferably complexed with at least one organophosphorus
compound comprising trivalent phosphorus, for example
20 dichlorobis(triphenylphosphine)palladium, and then, if
necessary, the compound thus formed is deprotected,
which gives the desired compounds of formula (4).
The protection of the amine functional group
of the compound of formula (12), that is to say the

25 protection envisaged when R; and/or Ry represent



(14) 15 in

which A, Rl, R, R3, R4, T, X, W W and Z have the

meani ng as above, (b) by reducing this conmpound of fornula (14) b

of an al kali
sol vent, suc
compounds of
represents t
position can
a) either,
and X have t
presence of
X-H in whic

nmetal hydride, such as lithium alum num hydride, an
h as an ether, 20 to produce the desired conmpounds. T
formula (9) in which R is_ situated in the 5-positi
he cyano group or a group éé) and R1 is situated in
be prepared according to the sequence of 25 stages
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Irst wth an al ka
means of a t-butyoxycarbonyl anhydride, and the

tDe sane

2nd

deprotection is carried out subsequently, in this case,

by treatment in an acidic medium.

The compounds of formula (6) can be prepared

starting from an ester of formula (1) in which R
represents a group (a):

(a) by tfeating this ester of formula (1) at the
reflux temperature of the medium with glycol in the
presence of p-toluenesulfonic acid, to form a diether

of general formula:

R402C | | v C ~— A — 4
O~ ,O)V‘&CH CH—A—N_
~N. 7 R

T X

Rg

RS

(14)
in which A, Ry, Rz, Ri, Ry, T, X, W, W' and Z have the
same meaning as above,

(b) by reducing this compound of formula (14) by
means of an alkali metal hydride, such as lithium
aluminum hydride, and in a solvent, such as an ether,
to produce the desired compounds.

The compounds of formula (9) in which R’ is
situated in the 5-position and represents the cyano
group or a group (a) and R; is situated in the 2-
position can be prepared according to the sequence of

stages below:



an oxidi zi ng agent, such as an al kali nmetal hypochlorite, for exanple

sodi um hypochlorite, and subsequently with an al cohol of general formula:
R4-OH (18) in which R4 has the sane neaning as above, which gives an iodo
derivative of general. fornula: 18 CO2R4 X-'H - (19) in which R4, T and X have
t he sane neaning as above, b) the iodig ted derivative of fornula (16) or
(19) 5 is reacted with an acetylenic derivative of general fornula: HC C
R ~ (20) in which Rl has the sane meaning as above, this reaction being

carried out in thee1 Lesence of %pdggpro r.i ate 10 cataly ch as a
paIIadlun1de?’vatrve—5¥Br e Xl et J%HW? ‘pal | adi um

and of cuprous iodide, which ghyves the deS|red conpounds of formula (2).
| f necessary, the preparation the ester of 15 forrmula (19) can be
carried out according to the pethod descri bed above but starting from an
acid of formula (17) in tlil hal i de form obtained after treatnent of
the benzoic acid derivative Q agrmul a (17) by nmeans of a hal ogenati ng
agent, for exanple thionyl chlgfide, (15)

X—H

in which T and X have the same meaning as above,
is treated with iodine in the presence of ammonia

5 to form an iodo derivative of general formula:

N
(16)

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

or, a benzoic acid derivative of general formula:

OzH
T
XH (17)
10 in which T and X have the same meaning as above,

is treated first with an alkali metal iodide and
an oxidizing agent, such as an alkali metal
hypochlorite, for example sodium hypochlorite, and

subsequently with an alcohol of general formula:

Rsa—
15 OH (18)

in which Rs has the same meaning as above, which

gives an iodo derivative of general formula:



20 phosgene or oxalyl chloride. B. - The conpounds of forrmula (9) in which
R is situated in the 6-position and represents the cyano group or a
group (a) and Rl is situated in the 2- position can be obtained as follows:
19 a) a conpound of general fornmula: X CH3 CH (21) in which T and X have

t he sane neaning as above and R'1 repr aents t he cyano group or a group
(a), is reacted 5 with trifluoronethanestl fonic anhydride in the presence
of pyridine, to produce a conpound of general formula: X CH3 O SQ2CF3 (22)
in which R1, T and X have theC&Rg neani ng as above, b) the conpound thus
formed is reacted with an 10 ag¢etylenic derivative of fornmula (20), this
reaction being carried out Lg e presence of an appropriate catalyst,
for exanple a pall adi um degd e, such as

di chl orobi s(tri phenyl phosphi adi um and of an acid acceptor, such as
triethylamne, to formthe 15 Yonpounds of general fornmula: R 1 X-CH3 (23)

CCG R
X™H (19)

in which Ry, T and X have the same meaning as
above,
b) the iodinated derivative of formula (16) or (19)
5 1is reacted with an acetylenic derivative of general

formula:

HC=C— R, 20)

in which R; has the same meaning as above, this reaction
being carried out in the presence of an appropriate
10 catalyst, such as a palladium derivative, for exampie
tetrakis (triphenylphosphine)palladium, and of cuprous
iodide, which gives the desired compounds of formula
(2).
If necessary, the preparation of the ester of
15 formula (19) can be carried out according to the method
described above but starting from an acid of formula
(17) in the acyl halide form obtained after treatment
of the benzoic acid derivative of formula (17) by means
of a halogenating agent, for example thionyl chloride,
20 phosgene or oxalyl chloride.
B. - The compounds of formula (9) in which R’ 1is
situated in the 6-position and represents the cyano
group or a group (a) and R; is situated in the 2-

position can be obtained as follows:




in which R1, Rl, T and X have the sanme neaning as 20 above, <c¢) this
conmpound of formula (23) is then cyclized in the presence of boron
tribromde at a tenperature of |ess than -50C, which gives the 5

het er ocycl i ¢ conpounds of general formula: R'i (24) in which RL, T and X
have the sane neani ng as above and R'1 %epresents the cyano or carboxylic
group, which gives either desired conp& nds of formula (9) when R'1 10
represents the cyano group or an acid when R'1 represents the carboxylic
group, d) this acig IS esterifi%q %dth an |%9h0| of formula (18), which
gi ves desired confdundg® SPTPSPRG 8% EEFSIRS ECTM™MAE conpounds of formul a
(9) inwhich R is situated igythe 4-position and represents the cyano
group or a group (a) and R1 is|situated in the 2- position can be obtained
as follows: a) a conmpound of .general formula: 20 OH X-CH3 (25) in which
R 1, T and X have the saneT g as above, is reacted with
trifluoronmethanesul fonic aci O~ e Qhlesence of pyridine, to produce a
conmpound of gener al (21)

OH

in which T and X have the same meaning as above and R’;
represents the cyano group or a group {a), is reacted

5 with trifluoromethanesulfonic anhydride in the presence
of pyridine, to produce a compound of general formula:

1

X7CHs
O—S0,CF, (22)

in which R’;, T and X have the same meaning as above,
b) the compound thus formed is reacted with an
10 acetylenic derivative of formula (20), this reaction
being carried out in the presence 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

15 compounds of general formula:
R"

X —CHs
(23)

CEC—Rs

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



21 OS2CF3 X -'CH3 (26) in which R1, T and X have the same neani ng as
above, b) the conpound thus formed is reacted with an 5 acetylenic
derivative of formula (20), this reaction being carried out in the
presence of an appropriate catalyst, such as a palladiumderivative, for
exanpl e dichlorobis(triphenylphosphineégalladiunl and of an acid
acceptor, such as triethylamne, to forfmthe 10 conpounds of general
formula: R, (27) in which R1, Rl and X have the sane neani ng as above,

c) this conpwﬁnd of formula (27) is then cyclized in the presence of boron
tribrom de, R 15 glves t he heterocyclic conpounds of general fornula:

(28) 20 formula: i gs b %%ndTo%ng n@i%? gpanlng as above,

whi ch correspond to the Ssired oun Ia ( AIternatlver,

the Conpound%ggﬁlE%GnHEatﬁ%)p%%s%ﬁc@hb%hbgroh§t§'EH%hﬁ%é Bthe S- pOSItlon
and represenfs the cyano group or a group (a) and RLis in the 2-position
can al so be peaperaduae b¥ N@WE than -50°C, which gives the

5 heterocyclic compounds of general formula:

T

R R,
X (24)
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 (9) when R";
10 represents'the cyano group or an acid when R”;
represents the carboxylic group,

d) this acid is esterified with an alcohol of
formula (18), which gives desired compounds of formula
(9).

15 C. - The compounds of formula (9) in which R’ is
situated in the 4-position and represents the cyano
group or a group (a) and R; is situated in the 2-

position can be obtained as follows:

a) a compound of general formula:
R'1
OH
T (25)
X7 CHs

20

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

presence of pyridine, to produce a compound of general



1. Whien R represents a group (a): 5 a) a benzoate of general fornula:
QO2R4 (29) X-Hin which R4, T and X have the sane neaning as above, is
first treated with nethanesul fonic acid in the presence of phosphorus

pent oxi de and hexanet hyl enetetraam ne, to 10 give a fornyl derivative of
general formula: 02R4 CH -H (30) in whi R4, T and X have the sanme neaning
as above, b) this conpound of formula ( is subsequently reacted with an
ester of general formula: Ri-"YH-C02 C4 HO-t 15 Br (31) in which Rl has

t he sane neaq%ggmgﬁi@bove, whi ch gives the conpounds of general fornula:
23 G H"I, i “COR2CAH9-t (32) in which Rl, R4, T and X have the sane

meani ng as above, <c¢) this fer of fornula (32) is treated with

O~ S0,CF3
T
XCHs (26)

in which R’;, T and X have the same meaning as above,
b) the compound thus formed is reacted with an
5 acetylenic derivative of formula (20), this reaction
being carried out in the presence of an appropriate
catalyst, such as a palladium derivative, for example
dichlorobis (triphenylphosphine)palladium, and of an
acid acceptor, such as triethylaminé, to form the
10 compounds of general formula:
R'1
C=C—Ry

X— CH3s
(27)

in which R’;, R; and X have the same meaning as above,
c) this compound of formula (27) is then
cyclized in the presence of boron tribromide, which
15 gives the heterocyclic compounds of general formula:

R’y

T | (28)
7Ry
X

in which R’;, R;, T and X have the same meaning as
above, which correspond to the desired compounds of
formula (9).

20 Alternatively, the compounds of formula (9)



formc acid or trifluoroacetic acid, which gives the 5 acids of general
formula: 02R4 R 1-CH CO2H (33) in which RL, R4, T and X have the sane
nmeani ng as above, d) this conpound (33) is cyclized in the presence of
benzenesul fonyl chloride or p-toluene- 10 sulfonyl chloride and of an acid
acceptor, such as triethylam ne, which.gjves the desired conpounds of
formula (9). Il. When R represents thezgéano group: a) a fornyl derivative
of general fornula: 24 G H X-CH3 (34) in which Hal, T and X have the sane
meani ng as ahqve, . | Jrst treated. wth.zi cyanide in the presence of

i %}%151-55 , ]Tst éltu%t?de e PH}? g’gﬁqﬂvﬁ%%ﬁ?i

an appropriate ca or “exanp ive, such as

tetrakis(tri ine) - | adi i i th ds of
benoral S by PARARIASP Py DR il Hrdlle o6)f M HPIENIR 71y as
above, 10 b) i 2 -gmeuns ofad YRy E)ee( Phedax SPhaeqantdys . denet hyl at ed

with lithiumchloride, which gives t

I. When R’ represents a group (a):
5 a) a benzoate of general formula:
COzR4
T
(29)
X—H

in which Ry, T and X have the same meaning as above, is
first treated with methanesulfonic acid in the presence
of phosphorus pentoxide and hexamethylenetetraamine, to

10 give a formyl derivative of general formula:

O2R 4

s

CH

X—H (30)

in which Ry, T and X have the same meaning as above,
b) this compound of formula (30) is subsequently
reacted with an ester of general formula:
R 1_?H T CO2Cs Hg—t
15 Br (31)

in which R; has the same meaning as above, which gives

the compounds of general formula:



conmpounds of general formula: CNO |1 GCHX-H(36) in which T and X have

has the sane neani ng as above,

15 ¢) this conmpound of formula (36) is then

treated with an ester of general formula: 25 R1 ?HCO2 R4 Br (37) in
which R1 and R4 have the sane neani ng as above, this reaction being
carried out in the presence of a basic 2?;gent, such as an al kal

carbonate, which gives 5 the conpounds o

(38)

this ester of fornula (38) i9

general formula: | R

net al
CHC® R4

in which RL, R4, T and X have the sane neani ng as above, d) and e)

such as an al kali 10 netal hygroxide, and the acid thus obtained

cyclized in the presence q
chloride and of an acid aree
desired conpounds.

C—H

R 1—-CH_002C4H9—t (32)

QzAponified in the presence of a basic agent,

is

S z%?esulfonyl chloride or p-toluenesul fonyl
, Msuch as triethylamne, which gives the

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

c) this ester of formula (32) is treated with
formic acid or trifluoroacetic acid, which gives the

5 acids of general formula:

O2R4

T i

C—H

X

R CO2H (33)

in which Ri, R4, T and X have the same meaning as above,

d) this compound (33) is cyclized in the
presence of benzenesulfonyl chloride or p-toluene-
10 sulfonyl chloride and of an acid acceptor, such as
triethylamine, which gives the desired compounds of
formula (9).
II. When R’ represents the cyano group:

a) a formyl derivative of general formula:



15 The conpounds of fornmula (9) in which R is situated in the 7-position
and represents the cyano group or a group (a) and RL is situated in the 2
posi tion can be obtained according to the sequence of stages bel ow. 20 a)
an al cohol of general fornula: 26 R12 (39) in which RL2 represents a cyano
or fornyl group and T and X have the sane meani ng as above, is treated,
this reaction being carried out with méthyl iodide in the 5 presence of an
al kali metal hydride, to give a conpound of general fornula: R12 (40) in
which R12, T and X have the sap@ineani ng as above, b) the conpound thus
formed is reacted with 10 trifluoronethanesul fonic anhydride, to forma
conpound of general fornul gZO5§2CGH3 X-CH3 R12 (41) in which R12, T and X
have the sane neani ng as apgv c)llt he compound thus fornmed is treated
with a 15 conpound of formus 0)CinHt he presence of an appropriate

catal yst, such as a palladiumderivative, (34)

in which Hal, T and X have the same meaning as above,
is first treated with zinc cyanide in the presence of
an appropriate catalyst, for example a palladium

5 derivative, such as tetrakis(triphenylphosphine)-

palladium, which gives the compounds of general

formula:
CN
0O
T Il
C—H

in which T and X have the same meaning as above,
10 b) this compound of formula (35) is subsequently
demethylated with lithium chloride, which gives the

compounds of general formula:
CN

0
T Il
C—H
X—H (36)
in which T and X have has the same meaning as above,

15 c) this compound of formula (36) is then treated

with an ester of general formula:



for exanpl e dichl orobis(triphenyl phosphi ne)pal |l adi um which produces the
conpound of general fornmula: OH X 27 R12 CCR, X-CH3 (42) in which R1,
R12, T and X have the sane neaning as above, d) the conpound of fornula
(42) thus formed is 5 subsequently reacted: when Rl12 represents the cyano
group, with lithium chloride, to forn15@§ desired conpounds of fornula
(9) in which R represents the.cyano group, when Rl12 represents the fornyl
group, with an 10 alkali netal cyanide in the presence of nanganous oxide
and acetic acid, to giveFﬁfEH?MEﬁﬁﬂiRﬁ general formula: -C=-CGR - X-CH3
CO2CH3 (43) in which Rl, T agg X have the sane meaning as 15 above, which
is cyclized with lithiumchloride, to give a mixture &)ester and of acid
of general formula: R

in which R; and Ry have the same meaning as above, this

reaction being carried out in the presence of a basic
agent, such as an alkali metal carbonate, which gives

5 the compounds of general formula:

N
T f
C—H
X
I
R 1__CH—CO2 R 4 (38)

in which R;, R4, T and X have the same meaning as above,
d) and e) this ester of formula (38) is saponified
in the presence of a basic agent, such as an alkali

10 metal hydroxide, and the acid thus obtained is cyclized
in the presence of benzenesulfonyl chloride or
p-toluenesulfonyl chloride and of an acid acceptor,
such as triethylamine, which gives the desired
compounds.

15 The compounds of formula (9) in which R’ is
situated in the 7-position and represents the cyano
group or a group (a) and R; is situated in the 2-
position can be obtained according to the sequence of
stages below:

20 a) an alcohol of general formula:



R13 (44) in which Rl, X and T have the sanme neani ng as above 28 and R13
represents the nethoxycarbonyl or carboxylic group, which mxture is
treated with nethanol in the presence of a strong acid, such as sulfuric
acid, which gives the desired conpounds 5 of fornmula (9) in which R
represents the nethoxycarbonyl group. Q@ ot her conpounds of fornmula (9),
that is to say the conmpounds of formul &7 (9) in which R, situated in the
7-position, represents a group (a), with 10 the exception of the

met hoxycar bonyl group, can be._Z0R{ ai by saponifying an ester of formula
(9) in which R, situatedTi 7-position, represents the

nmet hoxycar bonyl group, this reg onXbei kg carried out in the presence of
a basic agent, such 15 as an alkali netal hydroxide, to give a salt, which
is acidified with a strong acidg,such as hydrochlori3acid, to give a

7- car boxybenzofuran derivative, "which is esterified with an al cohol of
general formyla: 20 R 4-CH (45) in which R 4 represents a C2-C6 al kyl group
or a C3-C6 cycMBHRY RigrioRRE S#Heh @i‘w‘/lé%n?ﬁérd&#m}éh gxopor@dsT of fornul a

. Th f fornul in which R
(9) € Corr%%%ngis h%ve (?:hréu s(flelmga\g)nrlelaningI Cas above, 1s treated, this

reaction being carried out with methyl iodide in the

5 presence of an alkali metal hydride, to give a compound

of general formula:

N ——
T I OH
X X~-CHa
Ri2

(40)

in which Ry, T and X have the same meaning as above,
b) the compound thus formed is reacted with
10 trifluoromethanesulfonic anhydride, to form a compound
of general formula:
OSO,CF3
X7CHs
Riz @

T

in which Rz, T and X have the same meaning as above,
c) the compound thus formed is treated with a
15 éompound of formula (20) in the presence of an
appropriate catalyst, such as a palladium derivative,
for example dichlorobis(triphenylphosphine)palladium

which produces the compound of general formula:



25 represents the fornyl group can be prepared by oxidizing, wth oxalyl
chloride, an alcohol of general fornmula: 29 (46) in which RL, T and X have
the same neaning as above, to give the desired conpounds. Likew se, the
conpounds of formula (9) in 5 which R represents a group (c) can be

opbtai ned by: * saponifying an ester of rmula (9) in which R represents
a group (a), this reaction being carried out by neans of an al kali netal
hydroxi de, to produce an alkali netal derivative, 10 * treating the al kal
nmetal derivative in questionz=wth a strong acid, such as hydrochloric
acid, to form an acid, ¥ og¢na1i¢@F¥@f tacid by means of an

appropriate hal ogenating ag suchxagthionyl 15 chloride, to produce an
acyl halide, * by amdating tHe acyl halide thus obtained, this reaction
bei ng carried out by neans of 'a conpound of general f@gyula: HNC R (47)
20 in which R6 and R7 have thBisane nmeani ng as above, 8 formthe desired
conpounds of formula (9). The conpounds of formula (10) can be obtai ned

}Nith Ithe sequan¢aieh ®ia0RS,bel awa & naG¥ aheORafk Heaapguad of general
or mul a:

above,
d) the compound of formula (42) thus formed is
5 subsequently reacted:

° when R;; represents the cyano group, with lithium
chloride, to form the desired compounds of formula
(9) in which R’ represents the.cyano group,

° when Ri; represents the formyl group, with an

10 alkali metal cyanide in the presence of manganous

oxide and acetic acid, to give a compound of

general formula:

7 I..._CEC-R1
X X-CH3

CO.CH;3
(43)

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

formula:

R13 (44)

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



30 in which Hal', W W and Z have the sane neaning as above, with acetyl
chloride, this reaction being carried out in the presence of a Lew s acid,
such as 5 aluminumchloride, to forma conpound of general formula: Hal

W ' Hal' Z H3CORC --~ "'y (49) (48) in which Hal', W W and Z have the
sanme neani ng as above, 10 b) reaction ?% t he conpound thus forned, first
with bromne in the presence of an al kali netal hydroxi de and subsequently
with a strong acid, such as hydrochloric or sulfuric acid, to produce the

i ds of eneral far mul 026 ( W and Z have the
Sglrresrreani %g as glvgu aS 1#3? ogenat‘?g% O%EWE}; %Ipfw\s’g? or med by
treatnment by nean%arkg&yQK%”B&%uF fw%ﬁb%ﬁ%hx&@f@wfgitrég%% gﬁf duce the

desi red conpounds of formul regards the compoun ormul a
(11), they can bgeebhaibnednbyheedsldsRticad RENZOTWRIRLO LI RENZRM grhene

derivative of forrmula (9) [lacunal] a
sulfuric acid, which gives the desired compounds
5 of formula (9) in which R’ represents the

methoxycarbonyl group.
The other compounds of formula (9), that is to say
the compounds of formula (9) in which R’, situated
in the 7-position, represents a group (a), with

10 the excebtion of the methoxycarbonyl group, can be
obtained by saponifying an ester of formula (9) in
which R’, situated in the 7-position, represents
the methoxycarbonyl group, this reaction being
carried out in the presence of a basic agent, such

15 as an alkali metal hydroxide, to give a salt,
which is acidified with a strong acid, such as
hydrochloric acid, to give a 7-carboxybenzofuran
derivative, which is esterified with an alcohol of

general formula:

20 R’'4-OH (45)
in which R’4 represents a C;-Cs alkyl group or a
C3-Cg¢ cycloalkyl group, which gives the desired
compounds of formula (9).
The compounds of formula (9) in which R’

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

general formula:




31 halide of general forrmula: O Il / - OCH3 Hal-C (51) in which Ha
represents a hal ogen atom such as chlorine or bromne, this reaction
being carried out in 5 the presence of a Lewis acid as catal yst, for
exanple ferric chloride, alum numchloride or tin tetrachloride, which
gi ves the nethoxy derivatives of generab formula: (52) 10 in which R, R1,
T, W W, X and Z have the sane neani ng” as above, which net hoxy
derivatives are denethylated by heating in the presence, for exanple, of
alum numchloride, to formthe gé&s\red conpounds. Alternatively, the
conmpounds of formula (11HOHZ forfeRa (52) in which R represents a
group (a), a group (b) or a groy Xean be obtained for enploying

vari ous nethods, according to which: “* an ester of general fornula: (53)
32 in which Rl, T, W W, X and Z have the sane neankgg)as above, R14
represents a Cl-C4 al kyl radical, preferably nethyl ‘or’ ethyl, and R15
represents hydrogen or the nethyl radical, is saponified, this reaction
being 5 carried odf WtRlaRial Kafidndt BrVAyERexFaES Teapipduas

above, to give the desired compounds.

Likewise, the compounds of formula (9) in
5 which R’ represents a group (c) can be obtained by:

* saponifying an ester of formula (9) in which R’
represents a group (a), this reaction being carried out
by means of an alkali metal hydroxide, to produce an
alkali metal derivative,

10 * treating the alkali metal derivative in question
with a strong acid, such as hydrochloric acid, to form
an acid,

* halogenating this acid by means of an
appropriate halogenating agent, such as thionyl

15 <chloride, to produce an acyl halide,

* by amidating the acyl halide thus obtained, this
reaction being carried out by means of a compound of

general formula:
Re ...

HN<
- Ry (47)

20 1in which R¢ and R; have the same meaning as above, to
form the desired compounds of formula (9).
The compounds of formula (10) can be obtained
with the sequence of stages below:

a) acylation of a compound of general formula:



t he conpounds of fornmula (11) or of formula (52) in which R represents a
group (b) in which R6 represents an alkali nmetal atom * the alkali netal
derivative thus forned is 10 treated with a strong acid, such as

hydrochl oric acid, to produce an acid, that is to say the conpounds of
formula (11) or of forrmula (52) in which,R represents a group (b) in

whi ch R6 represents hydrogen, * the acidthus fornmed is treated: 15 either:
a) with a hal ogenating agent, such as 20 25 thionyl chloride, to produce an
acyl chloride, which is t+rHa€d with an al cohol of fornula (18), or

b) with an al cohol of f op/fiu (18) in the presence of a strong acid as
catal yst, for exanple sul yc acid, to produce the conpounds of formula
(11) or of formula (51) inffwhich R represents a grét (a), or: with a
hal ogenating agent, such as thionyl chloride to produce an acyl 33

chl oride, whi,ch t ed mnth a ound of formula (47), to produce
the conpoundd ¥ lF%Fhﬁﬁa '(Yr) Wo nﬁﬁﬁ hes PAme MRNARIRAS epr esent s a
group (c). above, with acetyl chloride, this reaction being

carried out in the presence of a Lewis acid, such as

5 aluminum chloride, to form a compound of general

Hal'
HaCO2C —< (49)

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

formula:

above,

10 b) reaction of the compound thus formed, first
with bromine in the presence of an alkali metal
hydroxide and subsequently with a strong acid, such as
hydrochloric or sulfuric acid, to produce the acids of

general formula:

- Hal'
HOzC—{V \g
Z (50)

in which Hal’, W, W’ and 2 have the same meaning as

15

above,
c¢) halogenation of the acid thus formed by
treatment by means, for example, of thionyl chloride,
20 to produce the desired compounds of formula (10).
As regards the compounds of formula (11),
they can be obtained by reacting a benzofuran or

benzothiophene derivative of formula (9) [lacunal] a



5 The other starting conpounds or internediates involved in the various
processes descri bed above are for the nost part known conpounds or
conpounds which can be prepared by known net hods. Benzot hi ophene
derivatives conprising a 10 1-al kenyl benzoyl chain and which are variously
substituted on the honocycle are alread known. Such conpounds have been
di scl osed, for exanple, in patents é&tent applications US 5 827 876 or
WO 97/01549, where they are presented as possessing inhibiting 15

properties m%%ﬁld%sgec eh%rbﬂn?orﬁ% or properties for the treatment of

synpt ons of nenopadse or f or ‘treatnment of restenosis. In point of
fact, it has nom/been di scoveped, |n the context of the invention, that
benzof uran or 20 benzothlophqn g conprising an am noal kenyl -
benzoyl chain and other \g ta to the het erocycl e via a carbon
atom exhi bit highly advantageou rmacol ogi cal propé&rt)ies, in particular

antiarrhythmc properties, while o ering very good 25 netabolic stability,
hi ghly acceptable solubility and very good bioavailability via the oral

route. The res “bhicﬂf Bqargggglgglgal %e éée%?gEhgqlgégﬁgt for the purpose

of deterninifig properties B8n with respect

to the cardiRyaseHkabrSHILETLAN € chiist %@ aBelaw béln}ée@gttﬁléh%u%f ffythm as

5 The aimof this test is to deferm ne t
5 the presence of a Lewis acid as catalyst, for example

ferric chloride, aluminum chloride or tin
tetrachloride, which gives the methoxy derivatives of

general formula:

R /t-—c—— zv \%OCHa

T X (52)

10 in which R’, Ry, T, W, W', X and Z have the same meaning
as above, which methoxy derivatives are demethylated by
heating in the presence, for example, of aluminum |
chloride, to form the desired compounds.

Alternatively, the compounds of formula (11)

15 or of formula (52) in which R’ represents a group (a),

a group (b) or a group (c) can be obtained for
employing various methods, according to which:

* an ester of general formula:

j—c—-é\;\&ORﬁ

R1402C




of the compounds of the invention to provide protection against
arrhythm as brought about by reperfusion. To this end, use was nade of the
met hod reported by Manning A'S. et al. in Crc. 10 Res., 1984, 55, 545-548,
nodified as follows: Rats, divided into batches, are first anaesthetized
W th sodi um pentobarbital (60 ng/kg via.he |ntraper|toneal route) and
then they are intubated and nai ntai ned &hder assisted 15 respiration. A
cannula for intravenous adm nistration is subsequently inserted in their

ht I t dose,of the npound to he studied is
rh%lnlgggregrandﬁhgﬁ%lﬁutbn hgrﬁnouz pAV] Fggﬁﬁﬁe %8 ﬁaﬂftﬂeé@éﬁgaﬁégnd t he
| ef I e imediate _proximty o
ts orlgin TR ratyt TR ERael Y X sty 1 Tl e sves&m? 35 on the
ends of ‘the lidiahil &r AR { GrlddeerLopELiEl Oy BYog2y Ll gxing the

tensi on. The arrhythm as i'nduced by t I'S reper eval uat ed.

35 An anal og@i&rHyastradBa0ar i GapdniBs ddre 19y reféﬁgl%n ify s case, the
conmpound to be studied is admnistered 120 m nutes before |gat|ng t he

left ante i warddscerditgicor iRl kltiemsta HRrEsHd S «f dhrtgd ests
showed that the conpounds of the invention significantly protect
the compounds of formula (11l) or of formula (52) in
which R’ represents a group (b) in which R¢ represents
an alkali metal atom,
* the alkali metal derivative thus formed is
10 treated with a strong acid, such as hydrochloric acid,
to produce an acid, that is to say the compounds of
formula (11) or of formula (52) in which R’ represents
a group (b) in which R represents hydrogen,
* the acid thus formed is treated:

15 either: a) with a halogenating agent, such as
thionyl chloride, to produce an acyl
chloride, which is esterified with an
alcohol of formula (18),
or

20 b) with an alcohol of formula (18) in
the presence of a strong acid as
catalyst, for example sulfuric acid, to
produce the compounds of formula (11) or
of formula (51) in which R’ represents a

25 group (a),

with a halogenating agent, such as

15

thionyl chloride, to produce an acyl



the treated animals, ranging up to 100% at doses of between 0.3 and 10
ng/ kg via the intravenous route and 10 to 90 ng/kg via the oral route. 10
I'T. Antiadrenergic properties The aimof this test is to deternine the
ability of the conpounds of the invention to reduce the increase in blood
pressure induced by phenylephrine (anti,-(x effect) and the acceleration 15
in heart rate induced by isoprenaline (gﬁti-a effect) in dogs

anaest heti zed beforehand with pentobarbital and chl oral ose. For each dogh
t he dose of phenyl ephrine ( M. gl kqg) .whi ch_lI. S fo.an increase in the
20 arterial Bressure of bet%ggﬁrf%gﬁna%%ﬁhh%ﬁga ﬂ%gﬁt ol Bof

i soprenaline (0.9 or 1 ug/kgﬁn%@%gg O%h?%hth%aq45g aQJlgﬁgg%%% % ﬁ%he

heart rate of between 60 an eats/m nute are 'fi rst termn

The doses of phenyl ephrine apglinasoR e RRE a qug det ergricned are
injected alternately every 10 m nutes and, after obtalning successi ve 36

reference responses, a dose (gR)the ¢eARAURI tephesehiyd ed o ugdmyi stered
via the intravenous route. Anti-a effect The percentage of reduction, by
the conposdnd 5 of theTheverhe@nstaftihg icodweaddshyrelheRshmebiaikBs
conparison wth the reference hypertension obtained before

involved in the various processes described above are

25

for the most part known compounds or compounds which
can be prepared by known methods.
Benzothiophene derivatives comprising a

10 1l-alkenylbenzoyl chain and which are variously
substituted on the homocycle are alfeady known. Such
compounds have been disclosed, for example, in patents
or patent applications US 5 827 876 or WO 97/01549,
where they are presented as possessing inhibiting

15 properties with respect to bone loss or properties for
the treatment of symptoms of the menopause or for the
treatment of restenosis.

In point of fact, it has now been discovered,

in the context of the invention, that benzofuran or

20 benzothiophene derivatives comprising an aminoalkenyl-
benzoyl 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

25 metabolic stability, highly acceptable solubility and
very good bioavailability via the oral route.

The results of pharmacological tests carried



injection of this conpound (approximately 100 nmHg), is recorded. 10 -

Anti -/ -effect The percentage of reduction, by the conpound to be
studied, in the induced acceleration of the heart rate is recorded. The
results of these tests show that, at doses 15 varying from1l to 10 ng/Kkg,
t-he conpounds of the invention exhibit gnti-a and/or anti-R effects which
are reflected by reductions ranging fro#n 0% to virtually 100%in the

i nduced hypertension and/or in the induced increase of the heart rate. 20
[11. Auricul fidrill.ati T i f.this test is tqg .evaluate the

effecti venesgbruc}f Ile égige %ﬁ%ﬁogﬁnﬁeﬁeﬁ%ﬁﬁn& prvﬁfﬁrotrleesspeoctfti ¥ auricul ar
fibrillation'dmﬁgﬁﬂé e Sitd gty Y nerve in the 25
anaest het i ze(? dog accég?bdfi %ﬁ t he t'srrl\tgt od’aéﬂdgc;éc%ebcte%etlon rcul ation, 1993,
88, 1030- 1044ardits,aemneunds, dienbe & udiadfigeaf nistered at 37 the
cunul ative doses of 3 and 10 ng/kg in slow intravenous infusions of 10

m nutes during anverpirieda 0f ssushaimadsauricular fibrillation. At the
dose of 10 ng/ kg, the conpounds of the 5 invention generally convert 100%
of the aurd cul ar Thebrailnl atfi als d Memta i fes ddBEMDMARNEHY Nt dyhe

rei nduction thereof in 50 to 100% of cases. At this dose, significant

i ncreases in the ldarthe compounds of the invention to provide

protection against arrhythmias brought about by
reperfusion. To this end, use was made of the
method reported by Manning A.S. et al. in Circ.

10 Res., 1§84, 55, 545-548, modified as follows:
Rats, divided into batches, are first
anaesthetized with sodium pentobarbital (60 mg/kg
via the intraperitoneal route) and then they are
intubated and maintained under assisted

15 respiration.
A cannula for intravenous administration is
subsequently inserted in their right jugular
veins, an intravenous dose of the compound to be
studied is administered and, 5 minutes later, a

20 ligature loop is placed around the left anterior
descending coronary artery in the immediate
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

25 relaxing the tension.
The arrhythmias induced by this reperfusion are

then evaluated.



period and auricul ar effective refractory periods 10 for various basal

val ues of the heart period are observed. |IV. Inhibiting effects on the
neur ohormonal system The aimof this test is to look for inhibiting
effects of the conpounds of the invention with 15 respect to
vasoconstrictive effects induced by var3i ous peptides, such as
noradrenaline (NA), angiotensin Il (A-II), arginine vasopressin (AVP),
neuropeptide Y (NPY) and endothelin (ET), and also with respect to
tachycardic effectg i ndlicedoubg/ 20 .1 soprenal i.ne, (1so) in_the caonscious rat.

(
An arterial cathefer I g carstid % ecr%’fl%dorouttr?ﬁéﬁtﬁr&]ent of Lhe
arterial pressure, §%¥% a quﬁ et . ght juqul ar vein)., far the
i njection of the gro uct quto Leéssct(::‘:lﬂst(ﬁh’e(}-'t%r(_:'agdé3 Ifdﬁéjp%ac’n?)eed,sq?ﬁltﬁdjr]sg bef ore

the test, in nmale ;8RS JaRMB) mgﬁlt@ %f&éﬁﬁﬁgﬁ? Ry e 3Q¢9. On

the follow ng day, the rats are plac in 38 cylin cages and the

arterial catheter dnterGUMIdREIN Ry RATHIE, /MY, Via a revolving joint
on a pendulum This pressure sensor Is itself connécted to a polygraph for

recording3he 5 aHeereshlyesFurtiestheatld @hofed thac0omRUNDs of the
invention, via the intravenous route, is then investigated with respect

to vasoconstri cti vemgicuectss ofndieed nverNA on( bigk@E)icatrtllly R e@tkg) and
AVP (40 g/ kg) at

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.

10 IX. 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
phenylephrine (anti-o effect) and the acceleration

15 in heart rate induced by isoprenaline (anti-PB
effect) in dogs anaesthetized beforehand with
pentobarbital and chloralose.
For each dog, the dose of phenylephrine (5 or
10 ug/kg) which leads to an increase in the

20 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
between 60 and 120 beats/minute are first
determined.

25 The doses of phenylephrine and of isoprenaline
thus determined are injected alternately every

10 minutes and, after obtaining 2 successive




10 the respective doses of either 3, 10 and 30 ng/kg or 1.3 to 10 ng/ kg
and solely at the dose of 10 ng/kg with respect to vasoconstrictive effects
i nduced by NPY (6 gig/kg) and ET (0.5 g/kg) or tachycardic effects induced
by Iso (1 g/kg). 15 First, the various peptide agonists are dissolved in
0. 9% physi ol ogi cal saline and the conpoggd to be studied is dissolved in
an appropriate solvent. These peptides~are subsequently injected as a

bol us under a volune of 0.05 m/kg, 30 and 10 20 m nutes before the

i ntravenous adm nistration of 0.1 m/kg of a | ytion of the conpound to
be studied or of r?c?le\%eer?tc.e TRESS PSR fe q%rﬁee&séi)c#? Cé’i“&’%?%séd’um |y
repeated 10, 30, 1 1 : t .t_h dmini stration of the
conmpound 25 to beggﬁég%gda%Ag%ﬁ&ﬁ%e%afkrYel%dS:rha iléqufroveé'l&uisor{ou&e‘t he
conpound to be tested, ah85@ idJgestd ons can optionally be extended every
30 mnutes wthout 39 ever exceeding a total of 5 hours. The variations in
the arterial pressure aheeheradmicRigel b3t rQuuek 139 \b?nt@l%%ioﬂg)o%% then
eval uated by neasuring, at different tinmes, the 5 difference Detween the
maxi mum efsf ect i nduced oy thiche npepitiide , ageniksle apduidag basal val ue of the
arterial pressure. The results obtained show that NA A-11, AVP, NPY and
ET i nduce respective hypeeasesion,t e ach®ardlsopr essur ehef 453, 403, 10
302 and 344 nmHg and |Iso induces an increase in

: reference hypertension obtained before

injection of this compound (approximately
100 mmHg), is recorded.

10 - Anti-f-effect

The percentage of reduction, by the compound
to be studied, in the induced acceleration of
the heart rate is recorded.
The results of these tests show that, at doses
15 varying from 1 to 10 mg/kg, the compounds of the
invention exhibit anti-oa and/or anti-f effects
which are reflected by reductions ranging from 50%
to virtually 100% in the induced hypertension
and/or in the induced increase of the heart rate.

20 III. Auricular fibrillation

The aim of this test is to evaluate the
effectiveness of the compounds of the invention
with respect to auricular fibrillation induced by
permanent stimulation of the vagus nerve in the
25 anaesthetized dog according to the method
described in Circulation, 1993, 88, 1030-1044.

The compounds to be studied are administered at



the heart rate of 2097 beats per mnute. In addition, it is observed that
the conmpounds of the invention antagonize in a dose-dependent fashion the
vasoconstrictive effects induced by 15 NA, A-1l1 and AVP. They al so

ant agoni ze the effects induced by NPY and by ET and the increase in the
heart rate induced by Iso. At the higheék doses, the maxi mum i nhibition
obtained after 15 mnutes varies betwe 40 and 80% and the duration of 20
action is at least greater than or equal to 30 m nutes. V. Toxicity The

toxicity of the c ounds. -of the nventl d to.be.co tlble W th
their therapeutlc%%%écﬁﬁgl éFﬁ%%eutlcgp' é@b8§4h(a 8?d|ng to the
i nvention can be 5%%%%?1%% ﬁ%@ﬁm%fn@ o tl%blme.mﬁll %u%q_rﬂégl sfration in

human or veterinar y t her ap ar I’TB.CGUt | COI’TpOSI tions

of the present i RygRidgen oqa@u@%alwé@la%tﬁ%uﬁ%rr ¥iqpi 199Rligpgual ,
subcut aneous, intranuscul ar, intravenous, transdernmal 5 or rectal

adni ni stration. Ant eges doseheradti Rigyioat icoR deéidounidie drattky can take
the form for exanple, of a tablet, including a sugar-coated tablet, a

capsul e, 5 ncl udi Agvantdiot g@h@&bﬂl@a@%mb%mta1@@wd©E the SWSPRNIQN, a
syrup or granules for oral 10 adm nistration, of a suppository for rectal
adm ni stration or fabra ldeltibnen iatos as pamsisorhfmhm 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
10 for various basal values of the heart period are

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

15 respect to vasoconstrictive effects induced by
various peptides, such as noradrenaline (NA),
angiotensin II (A-II), arginine vasopressin (AVP),
neuropeptide Y (NPY) and endothelin (ET), and also
with respect to tachycardic effects induced by

20 isoprenaline (Iso) in 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
injection of the products to be studied, are

25 implanted, 24 hours before the test, in male
Sprague Dawley rats weighing approximately 300 g.

On the following day, the rats are placed in



parenteral adm nistration. The pharmaceutical conpositions of the invention
an conprise, per admnistration unit, for exanple, from50 15 to 500 ny
by wei ght of active ingredient for oral adm nistration, fromb50 to 200 ny
of active ingredient for rectal admnistration and from50 to 150 ng of
active ingredient for parenteral adnini§ ration. Dependi ng upon the

adm ni stration route chosen, the 20 pha ceutical or veterinary
conpositions of the invention will be prepared by conbining at | east one

Chis' compound. w ¢ VAR SRRLeR: CABES BRel BPenEr oA i FGLSOCEIbRE Tor the
|atter to be 25 ¢ f X | f | east, _.one |n r,edient sel ected
fromthe follomnngggﬁ%gggﬁbgs 8 §§F3§gr% g%%FgﬁeVlatgl aﬁgglum

stearate, 41 pol yybaykpyeral E@p@%I,luaJ.gbﬂ'l% 3 Gl Gl 's%lr\g@'erniis' | ca,

distilled water, benzyl alco or sweet eni agents o
conposi tions are tabkekscohhackakt b ﬁa?oﬁggr%bﬁaE%g %%cBQ@Eth%%eeXh'b't a

sust ai ned or delayed 5 activity and tha ey continually rel éase a
pr edet er msned anou@teefiadCcbiregspiienci pl e. The follow ng nonlimting
exanples illustrate the preparation of the conpounds and conpositions of
the invention: 1@hEXAMELBEnlolfsepeopyhpounds of the invention, via
2-butyl-3-[4-[(E)-3-(di butyl am no) - 1-
the intravenous route, is then investigated with
respect to vasoconstrictive effects induced by NA
(1 pug/kg), A-II (100 ug/kg) and AVP (40 ug/kg) at

10 the respective doses of either 3, 10 and 30 mg/kg
or 1.3 to 10 mg/kg and solely at the dose of
10 mg/kg with respect to vasoconstrictive effects
induced by NPY (6 upg/kg) and ET (0.5 ug/kg) or
tachycardic effects induced by Iso (1 ug/kg).

15 First, the various peptide agonists are dissolved
in 0.9% physiological saline and the compound to
be studied is dissolved in an appropriate solvent.
These peptides are subsequently injected as a
bolus under a volume of 0.05 ml/kg, 30 and 10

20 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 subsequently repeated 10, 30, 60 and 120
minutes after the administration of the compound

25 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



propenyl ] benzoyl ] - 1- benzof ur an- 5- car boxyl ate hydrochl oride 15 A. 1sopropyl
& butyl-3-[4-(trifluoronethane-

sul f onyl oxy) benzoyl ] - 1- benzof ur an-5- carboxylate 11.7 g (30.8 mmvl) of

i sopropyl 2-butyl-3-(4 hydroxybenzoyl)-1-benzof uran-5-carboxyl ate are
i-ntroduced into 100 m of dichloronethag% conprising 20 2.67 g (33.8 mml)
of pyridine. 9.54 g (33.8 mol ) of trifldoronethane- sul fonic anhydride in
50 m of dichloronmethane are then added between 0 and 5C. The reaction

mediumi s stirre%v%%yﬁgggggﬁﬁ%ggpQgggﬂr%ff% 1 hour 30 m nutes 25 and then

r
is concentrated to residue is t§f§%§Up in diethyl ether and

then washed wi th whcPhar i NIRBRNLOMG 26l ddialery g um hydr ogen

42 carbonate solution, water and then a sodi um c ion. The

organi ¢ phase is censenistabed do o WesTerdded &3idyg ds then
triturated in heptane. The product is then filtered off through a sintered

glass 5 funnel. Blagueftededy adacuiriow)d adr &idFHaiened titddhi sheay.  Yiel d:
69.6% M p.: 100-101C 10 B. Isopropyl 2-butyl-3-[4-[(E)-3-(dibutylam no)-
1- pr openy| benzoy idli fif eremzef eameenc ahkoxkdirm krdeeehliodded by’ g (8.1
mol ) of conpound obtained in the
the peptide agonist and the basal value of the
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,
10 30+2 and 34%4 mmHg and Iso induces an increase in
the heart rate of 209%7 beats ber minute.
In addition, it is observed that the compounds of
the invention antagonize in a dose-dependent
fashion the vasoconstrictive effects induced by
15 NA, A-II and AVP. They also antagonize the effects
induced by NPY and by ET and the increase in the
heart rate induced by Iso. At the highest doses,
the maximum inhibition obtained after 15 minutes
varies between 40 and 80% and the duration of
20 action is at least greater than or equal to
30 minutes.
V. Toxicity
The toxicity of the compounds of the invention
proved to be compatible with their therapeutic
25 use.

The pharmaceutical compositions according to the

invention can be presented in any form suitable for



precedi ng paragraph, 3.73 g (1 equivalent) of (E)-l1 15 _
tributyltin-3-(dibutylam no)-1-propene, 0.96 g of |ithiumchloride and
1.08 g of tetrakis(triphenyl- phosphine)palladiumare dissolved under argon
in 100 M of dioxane. The mixture is brought to reflux for 3 hours, it is
evaporated and the residue is taken up in 20 water. Extraction is carried
out wiwth diethyl ether and the organic ghase is washed with water and a
saturated sodiumchloride solution. Purification is then carried out by

. . _dichl t hane/ net h I/ ammoni a
100/ 3/ 0.9) ?pmﬁﬁﬂlﬁ%&a%?eéil%?%%m "(fFelia <169} Vof HgESk¥ed “Edmound 1 the
[ f ' t 4 are th
di ssol ved | n AraPRT STRoP anaos OB SALos T IPHRR g, PaBSFACa: et nyl
ether is addggvengﬁﬁgt@ghl @tfggmhﬁggb@'?Ebe ghher,., %ﬁé #ggﬁquently

allowed to take place. 3 g of desire conpoun areo i'n this way.

Yiel d: 64% MJBcutéﬁéoﬂlégclﬁfrﬁﬁhﬁguﬁ.ag' SR rAVARBSS, 22 -AARUEmbRe 10
fol | owi ng conpounds were prepared:

2- but yl - 65nebhylkedthd- hﬁﬁinEstﬁhbﬂbM'aKb”ngards the administration
propyl ] benzoyl ] -1 - benzof ur an- 5- car boxyl ate hydrochl ori de (Exanple 2)

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

10 administratioﬂ, 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 example, from 50

15 to 500 mg by weight of active ingredient for oral
administration, from 50 to 200 mg of active ingredient
for rectal administration and from 50 to 150 mg of
active ingredient for parenteral administration.
Depending upon the administration route chosen, the

20 pharmaceutical or veterinary compositions of the
invention will be prepared by combining at least one of
the compounds of formula (1) or a pharmaceutically
acceptable salt of this compound with an appropriate
excipient, it being possible for the latter to be

25 composed, for example, of at least one ingredient
selected from the following substances: lactose,

starches, talc, magnesium stearate,



Yield: 58.4% 15 NWR (nucl ear magnetic resonance) spectrum (200 MHz)

Sol vent: DVSO (di nethyl sulfoxide) at 2.5 ppm DOH at 3.33 ppm S (ppn): 0.6
to 1; broad unresolved peak; 9H, 3CH3 1 to 1.9; broad unresol ved peak;
12H, 6CH2 20 2.6; singlet; 3H CH3 2.7; triplet; 2H, CH2 3; multiplet;
4H, 2CH2N 3.75; singlet; 3H OCH3 3. 94 mul tiplet; 2H NCH2 25 6.6; split
triplet; 1H CH 7; doublet; 1H, CH 7.4 }o 8.1; broad unresol ved peak; 6H,
44 aromatic 1H 10.8; broad S|nglet 1H, NH+ EXAMPLE 3 | sopropyl

2-butyl -3-[ 4- l. s
pro;e%yl]bgn kﬁ§% %yﬁ%k?%%iﬁgh lg# l%ﬁfaﬁglg&afggéOl all§&&ﬁ§ﬁyl
2-butyl - 3- [4dE%%£1§eﬁdWQQE¥|a%bﬁ%gl alcohol or sgeetﬁgi?g ﬁﬁﬁﬁfs'

1- propynyl ] benzoyl |- 1- benzof ura car boxyl ate

i sopropyl 2- jukw! t8z] ¢ompositions are tablets, the latter can be
(trifluoronethanesul f onyl oxy) benzoyl ] - 1- benzofuran-5 10 carboxyl ate are

introduced ungentargen ikhbe 2Bed eghibltNadisiBiayhber sanadegad then 1.63 g
of 3- (dibutylam no)-1-propyne, 6.72 m of triethylamne, 0.341 g of

di chl or obiss ( teicpkényl phdsphianelpall adnginaad1y0r@34ageot cuprous iodide are
added. The m xture is

predetermined amount of active principle.

The following nonlimiting examples illustrate the

preparation of the compounds and compositions of the

invention:

10
EXAMPLE 1

Isopropyl 2-butyl-3-[4-[(E)-3-(dibutylamino)-1-

propenyllbenzoyl]-1-benzofuran-5-carboxylate

hydrochloride

15 A. Isopropyl 2-butyl-3-{4-(trifluoromethane-

sulfonyloxy)benzoyl]-1-benzofuran-5-carboxylate

11.7 g (30.8 mmol) of isopropyl 2-butyl-3-(4-
hydroxybenzoyl) -1-benzofuran-5-carboxylate are
introduced into 100 ml of dichloromethane comprising

20 2.67 g (33.8 mmol) of pyridine.

9.54 g (33.8 mmol) of trifluoromethane-
sulfonic anhydride in 50 ml of dichloromethane are then
added between 0° and 5°C. The reaction medium is
stirred at ambient temperature for 1 hour 30 minutes

25 and then is concentrated to dryness. The residue is
taken up in diethyl ether and then washed with water,

dilute hydrochloric acid, water, a sodium hydrogen-




15 heated at approximately 90C for 3 hours and is then evaporated, and the
rresidue is taken up in diethyl ether. The organic phase is washed with
water and a sodiumchloride solution and purification is then carried out
by chronmat ography on silica (eluent: 20 dichloronethane/ nethanol 99/1).
4.84 g of the desired conpound are obt ai4r}ed inthis way. Yield: 91% 25 B.
| sopropyl 2-butyl-3-[4-[(2Z)-3-(dibutylam™no)-
1- propenyl ] benzoyl ] - 1- benzof ur an- 5- car boxyl ate oxalate 4.8 g (8.8 mmol) of
conpound obt gj Y re introduced. into 100 n. of | uene. A
spat ul af ul | ?farl%%r?%% escﬁglrt?c?%’ T T R L G Céﬁ and is
filtered thr iR ORGe r fJ | . JS yinsed with 150
m of tol ueng&gt%ggl'g of E)il%(ﬁq%ré hg-a%%eé(ﬁ J‘Ir(r)}%(r)crénc f&'t:égjaléol sdlja}’él(?estf to this
filtrate andaridhemehy@agRRaticon e, Ganiid gt (i i3t é’?eiacéa@féq ahe Standard
pressure. The progress of the reaction is nonitored by thin layer
chr omat ogr ap iy odud t0.148 @ h@gnp Filliteitedlo f0 thalchadi WnanrEhaicealaar e added
until the end of this reaction. The mxture is filtered through
di at omacedus fumanetlh, the filter residue is rinsed and purification is
carried out by chromatography on silica (eluent:
di chl or onet hane/ net handy/ 20%fadiesdusdamompioandl 2 r@8/ota.idked Wi e¢higi ves
2.05 g (yield: 48.3% of desired

: way .

Yield: 69.6%
M.p.: 100-101°C

10 B. Isopropyl 2-butyl-3-[4-[(E)-3-(dibutylamino)-

1-propenyllbenzoyl] -1-benzofuran-5-carboxylate

hydrochloride

4.17 g (8.1 mmol) of compound obtained in the
preceding paragraph, 3.73 g (1 equivalent) of (E)-1-

15 tributyltin-3-(dibutylamino)-l-propene, 0.96 g of
lithium chloride and 1.08 g of tetrakis(triphenyl-
phosphine)palladium are dissolved under argon in 100 ml
of dioxane. The mixture is brought to reflux for 3
hours, it is evaporated and the residue is taken up in

20 water. Extraction is carried out with diethyl ether and
the organic phase is washed with water and a saturated
sodium chloride solution. Purification is then carried
out by chromatography on silica (eluent: dichloro-
methane/methanol/aqueous ammonia 100/3/0.2), which

25 gives 4.95 g (yield: 100%) of desired compound in the
basic form.

4.90 g of the basic compound thus obtained



conpound in the free base form 1.94 g of basic conpound thus obtained are
t.hen dissolved in 20 mM of nethanol, and then a solution of 0.328 g of
oxalic acid in 20 mM of nethanol is added. The mixture is 20 evaporated
and the residue is taken up in diethyl ether. The product is filtered off,
washed with diethyl ether and dried un gr vacuum 1.649 g of desired
conpound are obtained in this way. 25 Yield: 73% M p.: 78-80C By using the
sanme process as that described 46 above, the follow ng conpound was

repared: | ORY 2~ 4= 6- hy].- 3-] 4- - 3-(dj but yl.ani.no) -
2- prpopenyl ] ;%%rzeo%%]epl -(%gr%c}f‘%rd;ﬁ- Eé(‘}aefebh(g‘éyI[ee(attt%)eer I'?\%’éér @ct%o&‘r‘ito‘é’r% B&npl e 4).
5 Mp.: 129CHRMMMEIE n12vid/liddibid A chidll i Wpniio) - 1- propeny! ]
benzoyl ] - 1- benzof ur an- 5- carboxyl 1 ¢ aci d oxal ate 2. g ‘of met hyl

2-butyl -3 [ 4ck{@rad 110 obdichitpdoATed el rl1Pianeay Db ezl dclhgnzof ur an- -
carboxyl ate and 0.360 g (2 equival ents;y of sodi ulm hy rc()iﬁeél(aéig'?e i ntroduced
into 25 nl ofhldicws@necandkehenade.m of water and 5 m of nethanol are
added. The mxture is stirred at anbient tenperature for 24 hours 15 and

is then ewaporated. The gesifddesisedakempdtind) areaiodt aand@cididijied to pH =
5to 6 wth dilute
way .
Yield: 64%
M.p.: 147-149°C
By using the same process as above, the
10 following compounds were prepared:
Methyl 2-butyl-6-methyl-3-[4-[(E)-3-(dibutylamino) -
propyl]benzoyl]-1-benzofuran-5-carboxylate
hydrochloride (Example 2)
Yield: 58.4%
15 NMR (nuclear magnetic resonance) spectrum (200 MHz)
Solvent: DMSO (dimethyl sulfoxide) at 2.5 ppm
DOH at 3.33 ppm
d (ppm): 0.6 to 1; broad unresolved peak; 9H, 3CH,
1l to 1.9; broad unresolved peak; 12H, 6CH,
20 2.6; singlet; 3H, CH;
2.7; triplet; 2H, CH,
3; multiplet; 4H, 2CH;N
3.75; singlet; 3H, OCH;
3.9; multiplet; 2H NCH,
25 6.6; split triplet; 1H, CH
7; doublet; 1H, CH

7.4 to 8.1; broad unresolved peak; 6H,



hydrochloric acid. Extraction is carried out wwth ethyl acetate and the
extract is washed with a saturated sodi um 20 chl oride sol ution.
Purification is then carried out by chromatography on silica (eluent:

di chl oronet hane/ methanol 100/7), which gives 1.45 g (yield: 66% of the
desired conpound in the free base form ,2.25 g of the basic conmpound thus
obtained 25 and 0.414 g of oxalic acid™are then introduced into acetone.
The m xture is evaporated and crystallization fromdiethyl ether is
al l owed to take place. of the desired conpound are collected in
this way. Yield: 79 50/""%?%&% SH92C 5 EXAVPLE 6

2-Butyl -3-[4-[(2) - 3-(dihuigyl ) enyk]

benzoyl ] - 1- benzof ur an- %@cgrb%gg%?dgag%gggteig 75H (13.9 mmol) of
2-butyl-3-14-(2)-3- (dibutylam no)- hmxnyngnd]benzoyl]-l-benzofuran-5- 10
carboxylic acid are introduced into™I00 m ot dichloronethane and then 3. 13
g (15.2 mvol) of Idopyobglic2ybasyliedi-i[ri-dgzard-2ddbugylamidoymal) of

hydr oxybenzotri azole are added. The m xture is stirred at_anbient

t enper at ube prrpénylibenzoyd]tiebenzolfatans5ttarboxylatetonhlate20% aqueous
ammoni a are added. The mxture is again stirred at anbi ent tenperature for
18 hours and is tAen cdsbpdop¥he2mbutwde 3i-d4f-ill(Zer8d (dibutylamino) -

l-propynyllbenzoyl] -1l-benzofuran-5-carboxylate

5 g (9.75 mmol) of isopropyl 2-butyl-3-[4-
(trifluoromethanesulfonyloxy)benzoyl]-1l-benzofuran-5-
10 carboxylate are introduced under argon into 50 ml of
N,N-dimethylformamide and then 1.63 g of 3-
(dibutylamino)-l-propyne, 6.72 ml of triethylamine,
0.341 g of dichlorobis (triphenylphosphine)palladium and
0.094 g of cuprous iodide are added. The mixture is
15 heated at approximately 90°C for 3 hours and is then
evaporated, and the residue is taken up in diethyl
ether. The organic phase is washed with water and a
sodium chloride solution and purification is then
carried out by chromatography on silica (eluent:
20 dichloromethane/
methanol 99/1).
4.84 g of the desired compound are obtained
in this way.
Yield: 91%

25 B. Isopropyl 2-butyl-3-[4-[(Z)-3-(dibutylamino)-

l-propenyllbenzoyl]-1l-benzofuran-5-carboxylate oxalate

4.8 g (8.8 mmol) of compound obtained above



through a sintered glass funnel and the filtrate is washed with water, a
sodi um hydr ogencar bonate solution 20 and then with water. The filtrate is
dried and concentrated and the residue is purified by chromatography on
silica (eluent: dichloronethane/ nethanol/ammonia 100/3/0.1), which gives
2.92 g (yield: 43% of desired conpoung in the basic form 25 2.90 g (5.94
nmml ) of basic conpound thus obtained re subsequently introduced into an
anount of methanol necessary to obtain conplete dissolution and 48 then

. .9 | | 4 idd dded._Th 1 Xt IS C entrated to
gr ?2258 gﬁd tahTéDrl)ggﬁfﬁt@)&l%sd G_Ilr |Cclf E!eraotsé@ ioﬁdoﬁogt it elrr'leépgs:p,eétlf‘ﬁa‘cf%géd %t 1 i ﬁn?he
dried. : I e o] : ected .in .S, wa
1Eg(ranm anr :afmr S}?léu%g%so |agco%\%;|lssp%(% %%t)%qes&svesn l:rrlﬁ\‘?tSGr’ﬁ JfYS ppm S
(ppm: 0.6 tqﬂlﬁgréﬁ“ﬁﬂ%dﬂ&ﬂaaﬁdﬂaﬁdgggﬁsSgﬁﬁé%igﬂﬁégi%%ﬁﬁ;%ﬁ%;ﬁmﬁﬁﬂ

unr esol ved peak; 12H, 6CH2 ™ 2.75; triplet; .
2NCH2 3. 95; idoulihgled 2HtNGHD o oHPldd1ueriep! &t asbHg G Jbﬁﬁgl . doubl et

1H, CH 7.05 to 8.1; broad unresolved peak; 9H, 7 aronmatic H2 EXAMPLE
7 5 palladium-on-charcoal is added to this filtrate and
then hydrogenation is carried out at 25°C and at
standard pressure.
The progress of the reaction is monitored by
thin layer chromatography and 0.480 g portions of

10 palladium-on-charcoal are added until the end of this
reaction. The mixture is filtered through diatomaceous
earth, the filter residue is rinsed and purification is
carried out by chromatography on silica (eluent:
dichloromethane/methanol/20% aqueous ammonia:

15 98/2/0.2), which gives 2.05 g (yield: 48.3%) of desired
compound in the free base form. 1.94 g of basic
compound thus obtained are then dissolved in 20 ml of
methanol, and then a solution of 0.328 g of oxalic acid
in 20 ml of methanol is added. The mixture is

20 evaporated and the residue is taken up in diethyl
ether. The product is filtered off, washed with diethyl
ether and dried under vacuum.

1.649 g of desired compound are obtained in
this way.

25 Yield: 73%

M.p.: 78-80°C

By using the same process as that described



2-Butyl -3-[4-[(2)-3-(di butyl am no) - 1- propenyl]- 20

henzoyl ] - N, N-di et hyl - | - benzof ur an- 5- car boxam de oxal ate A

Z2- But yl - 3- (4- hydr oxybenzoyl ) - N, N- di net hyl - 3- benzof uran-5-carboxam de 6 g
of 2-butyl -3-(4-hydroxybenzoyl)-1- 25 benzofuran-5-carboxylic acid and 10
mM of thionyl chloride are introduced h to 300 m of 1,2-dichloro ethane.
The m xture is brought to ref lux for 7 hours 49 and is then concentrated
to dryness. This chloride is then dissolved in 100 mM of dichloromnethane
and the squEjon i%h%@%y ted at 5C with the necessary amount of

r
di met hyl ami n&5% Y he "Fad FoTi th S MRANE oS H&EPHE i rred at anbi ent
tenperature fQr urs: hi ' cay I el t ¢t ter. .dilute
hydrochl ori c I(%((:)ipé,%ph teszua té;—gnrét}ysla?ur[a cej[d(%sjo I u(ﬁél&vl\& rlafcrlnelnsogl ution.
Purification 1i-$,,$iHes8aY &N 6128 1185 O s % n -G Rgaphy on silica

(el uent: dichl%%onet%gﬁe/ 10y%gthanol 97/3)?15.2 g 5?g?he desi red conpound
are obt ai ned nyidricdihs osdYie YiESdaghp1¥0.49% (W th respect to the starting
5-carboxylic conmpound) 15 B. 2-Butyl-3-[4-(trifluoromethanesul f onyl oxy) -
benzoyl ] - N, Nmliptet hploolc- benzof ur an- 5- carboxam de 5.1 g (14 mmol) of
conpound obtained in the preceding stage are introduced into 50 m of

di chl oronet hane, and 2.52 ml of pyriEXAMPLE &5 added.

2-But¥;-3-[4-[(Z)-3-(dibutylamino)-1fpropeny1]—

benzoyl] -1-benzofuran-5-carboxylic acid oxalate

2.26 g of methyl 2-butyl-3-[4-[(Z)-3-

10 (dibutylamino);1—propenyl]benzoyl]—l—benzofuran—S—
carboxylate and 0.360 g (2 equivalents) of sodium
hydroxide are introduced into 25 ml of dioxane and then
5 ml of water and 5 ml of methanol are added. The
mixture is stirred at ambient temperature for 24 hours

15 and is then evaporated. The residue is taken up in
water and acidified to pH = 5 to 6 with dilute
hydrochloric acid.

Extraction is carried out with ethyl acetate
and the extract is washed with a saturated sodium

20 chloride solution. Purification is then carried out by
chromatography on silica (eluent: dichloromethane/
methanol 100/7), which gives 1.45 g (yield: 66%) of the
desired compound in the free base form.

2.25 g of the basic compound thus obtained

25 and 0.414 g of oxalic acid are then introduced into

acetone. The mixture is evaporated and crystallization

from diethyl ether is allowed to take place.



20 5.26 m (31.3 mmol ) of trifluoronethanesul fonic anhydride in 30 m of

di chl oronet hane are then added at a tenperature of |ess than 10C. The
nMxture is stirred at anbient tenperature for 4 hours, is concentrated to
dryness and the residue is taken up in ethyl acetate. 25 Washing is carried
out with water, dilute hydrochloric acid, water, a sodium

hydr ogencar bonat e sol ution, water and é sodi um chl ori de sol ution.
Purification is then 50 carried out by thin | ayer chromatography (el uent:

di chl or onet hane/ et hyl ac te 95/ [] acunal hen 90/ 10, then 80/20). 5.358
g of desired conpound ?r'gl 0 aol%ﬁet[ 9 qsgjtrfﬁi qﬁé@?ou“ﬂoé@ c‘f&@%‘@g

2-Butyl - 3-[ 4] 3T§g%p%k¥)anino)-l-propynyl]-

benzoyl ] - N, N-di met hyl-1"-"benzof ur an- 5- car boxam de 5.338 g (10.73 mmol) of
conpound obt &iRAd.i 9lGqet he precedi ng stage are introduced under argon into
60 m of N, N-dinethylformam de and then 1.8 g (10.73 mmol ) of

3- (di butyl amvg).-.| gpropyre are added. 7.39 ml of triethylamne, 0.376 g of
di chl orobi s(tri- phenyl phosphi ne)pal | adium and then 0.104 g of cuprous 15

i odi de are& subsequently added. The rexAmMpEEi6 heated at 90C for 4 hours,
is cooled and is diluted with water.” Extraction is carried out with

di ethyl ether and2-Batyd-Garlidc [(Z3s3 - (slikmtiyddmiind) ~taipriopand-lihen with a
sodi um chl oride solution. Purification is subsequently 20 carried out by
chr omat ogr ap PYdil|-ilcdp n-5-carboxamide oxalate

6.79 g (13.9 mmol) of 2-butyl-3-[4-(Z)-3-
(dibutylamino) -1-propenyl]lbenzoyl]-1l-benzofuran-5-

10 carboxylic acid are introduced into 100 ml of
dichloromethane and then 3.13 g (15.2 mmol) of
dicyclohexylcarbodiimide and 2.05 g (15.2 mmol) of
hydroxybenzotriazole are added. The mixture is stirred
at ambient temperature for 0.5 hour, is then cooled to

15 5°C and 2.6 ml of 20% aqueous ammonia are added. The
mixture is again stirred at ambient temperature for
18 hours and is then cooled. The mixture is filtered
through a sintered glass funnel and the filtrate is
washed with water, a sodium hydrogencarbonate solution

20 and then with water. The filtrate is dried and
concentrated and the residue is purified by
chromatography on silica (eluent: dichloromethane/
methanol/ammonia 100/3/0.1), which gives 2.92 g (yield:
43%) of desired compound in the basic form.

25 2.90 g (5.94 mmol) of basic compound thus
obtained are subsequently introduced into an amount of

methanol necessary to obtain complete dissolution and



di chl or onet hane/ net hanol 98/2). 3.339 g of desired conpound are obtained in
this way. Yield: 60.4%25 D. 2-Butyl-3-[4-[(2)-3-(di butylam no)-1-

propenyl ] benzoyl ] - N, N-di met hyl - | - benzof uran-5- car boxam de oxal ate 51 3. 32
g of conmpound obtained in the preceding stage are dissolved in 100 m of
toluene, 1.32 g of Lindlar palladiumo char coal are then added and

hydr ogenation is carried out at anbient enperature and 5 at standard
pressure. The m xture is filtered t hrough di at omaceous earth and the

solvent is ey d essur.e, The re3|d1 | S Subsequently
purified by ro?r)tafsggg‘c’?gag 95 on "SI Cl% Ont{ rf’tc a}ﬁ]t:dnljlf’r eﬁia «-:rﬁ‘1

nmet hanol / aqu ) Q.. |eI : 33.1%
of desired cg@g%un i rrlE t &é/beg{st%(?]%egrvngy %{I]Q%{aebsess a(]r?lq%l r]éi : b§5| C
conpound t hug riGRE3itRed i8f &ildieR 1 %ttrmucaﬂlle”&%& fbgfig?wgtt met hanol

necessary to obtain conplete dissolution and then 2 mol ) of
oxalic acid igiagded. The 15 m xture is concentrated to dryness and the
residue is triturated in diethyl ether. The product is filtered off and
then dried 1.053 g of 20689 redfcampdtrdl Vool Re® idbItRkickasaYn 20 Yiel d:
81. 8% NVR spectrum (200 MHz)

this way in the form an amorphous solid.

NMR spectrum (200 MHz)
Solvent: DMSO at 2.5 ppm
d (ppm): 0.6 to 0.9; broad unresolved peak; 9H, 3CH;
10 1 to 1.8; broad unresolved peak; 12H, 6CH,
2.75; triplet; 2H, CH,
2.9; multiplet; 4H, 2NCH,
3.95; doublet; 2H, NCH,
6; split triplet; 1H, CH
15 6.9; doublet; 1H, CH
7.05 to 8.1; broad unresolved peak; 9H, 7
aromatic H, NH,
EXAMPLE 7

2-Butyl-3-[4-[(Z)-3-(dibutylamino)-1-propenyl] -

20 benzoyl]-N,N-dimethyl-l-benzofuran-5-carboxamide

oxalate

A. 2-Butyl-3- (4-hydroxybenzoyl)-N,N-dimethyl-3-

benzofuran-5-carboxamide

6 g of 2-butyl-3-(4-hydroxybenzoyl)-1-
25 Dbenzofuran-5-carboxylic acid and 10 ml of thionyl
chloride are introduced into 300 ml of 1,2-dichloro-

ethane. The mixture is brought to reflux for 7 hours



Solvent: DVMBO at 2.5 ppm S (ppm: 0.7 to 1.1; broad unresol ved peak; 9H,
3CH3 1.1 to 1.9; broad unresolved peak; 12H, 6CH2 25 2.7 to 3.2; broad
unresol ved peak; 12H, 3CH2, 2NCH3 4.15; doublet; 2H, NCH2 52 6.1; split
triplet; 1H CH 7; doublet; 1H CH 7.3 to 8, broad unresolved peak; 7H,
aromatic 1H 5 EXAMPLE 8 | sopropyl 2-but%b-3-[3-[(2)-3-(dibutylanlno)-l-
propenyl | benzoyl ] -1 - benzof ur an- 5- car boxyl'at e oxal ate A. Methyl

2- butyl - 3- (3- met hoxybenzoyl ) - 1- benzof uran-5-carboxylate 10 14.8 g (63.7

mol ) of et Ryly %ébQEﬂ%ﬁldb Q&Q&Hﬁ%?%éf%ﬁé%&%ytgHgﬁgpg$E@§é§é£ &%?7 ol )

of 3-net hoxybenzoyl chl oride are introduc

1, 2-di chl or ogtRaney: s2b1& < (124-0bh MPle Qﬁ‘%f“%ﬂﬁﬁ%ﬁﬁg% .98 3 then added

portionwi se and the mxture 1s 15 stirre enperature for

appr oxi mat el \o8 JRQWES 4 sTRA XHHUEE kS sPRULAG H MR d MtLl/icerixture, the
| ayers are separated by settling and the aqueous layer is extracted with

di chl or onet hafe diméaslilaghine Gar thed qal Feirkh Wleemixd did Ute 3Rei um 20
hydr ogencar bonat e sol ution and then with water. 20.52 g of desired conpound
are obt ai red siti rirleids awayambient temperature for 72 hours. Washing is

carried out with water, dilute hydrochloric acid, water

and then a saturated sodium chloride solution.

Purification is subsequently carried out by

chromatography on silica (eluent: dichloromethane/

10 methanol 97/3).
5.2 g of the desired compound are obtained in
this way.
Yield: 80.9% (with respect to the starting 5-carboxylic

compound)

15 B. 2-Butyl-3-[4-(trifluoromethanesul fonyloxy) -

benzoyl] -N,N-dimethyl-1-benzofuran-5-carboxamide

5.1 g (14 mmol) of compound obtained in the
preceding stage are introduced into 50 ml of
dichloromethane, and 2.52 ml of pyridine are added.

20 5.26 ml (31.3 mmol) of trifluoromethanesulfonic
anhydride in 30 ml of dichloromethane are then added at
a temperature of less than 10°C. The mixture is stirred
at ambient temperature for 4 hours, is concentrated to
dryness and the residue is taken up in ethyl acetate.

25 Washing is carried out with water, dilute hydrochloric
acid, water, a sodium hydrogencarbonate solution, water

and a sodium chloride solution. Purification is then



Yield: 87.9%B. Methyl 2-butyl-3-(3-hydroxybenzoyl)-1- 25

benzof uran- 5-carboxylate 21.73 g (59.3 mvol ) of conpound obtained in the

precedi ng stage are introduced into 500 m of 53 toluene, and 23.72 g (178

mmol ) of alum num chloride are added. The mi xture is heated at 60C for 4

hours, is cooled and is separated by sgbtling. The insoluble material

present in the toluene is dissolved in tetrahydrofuran, a m xture of

wat er and of ice is added and extraction is carried out with ethyl

acetate. The _or [ xtracts_are combined _and washe everal times wth
; ERYE e uE N|§ %8e¥§¥%ﬂi45¥9m?%8€ra§%¥ gﬁﬁgﬁnéﬁd

water and wi tA-a“sodium C

crude form G- OIEEeePhalST e ARISS: 357 (RRLSHAT el SR/l i ¢ aci o

19 g (53.9 mgpk) @b ,/eenpound obtained in the 15 preceding stage are

i ntroduced into 300 mM of dioxane and then 4.31 g (107.8 mmol) of sodi um
hydroxide in 150 n of wagey aredaddedda ThgpBblmiiLee Spibiihgd gt  anbient
tenperature for 5 hours and i's then concentrated to dryness. The resi due
is taken @p ikthi2Owagter and is acidified with dilute hydrochloric acid.
Extraction is then carried out with ethyl acetate. 23 g of desired conpound
are obtai nedyiieltithi 36.@&y in the crude form

C. 2-Butyl-3-[4-[3-(dibutylamino)-1-propynyl]-

benzoyl]-N,N-dimethyl-1-benzofuran-5-carboxamide

5.338 g (10.73 mmol) of compound obtained in
10 the preceding stage are introduced under argon into
60 ml of N,N-dimethylformamide and then 1.8 g
(10.73 mmol) of 3-(dibutylamino)-l-propyne are added.
7.39 ml of triethylamine, 0.376 g of dichlorobis(tri-
phenylphosphine)palladium and then 0.104 g of cuprous
15 iodide are subsequently added. The mixture is heated at
90°C for 4 hours, is cooled and is diluted with water.
Extraction is carried out with diethyl ether and the
organic phase is washed with water and then with a
sodium chloride solution. Purification is subsequently
20 carried out by chromatography on silica (eluent:
dichloromethane/methanol 98/2).
3.339 g of desired compound are obtained in
this way.
Yield: 60.4%

25 D. 2-Butyl-3-[4-[(2)-3~-(dibutylamino)-1-

propenyllbenzoyl]-N,N-dimethyl-l-benzofuran-5-

carboxamide oxalate




D. Isopropyl 2-butyl-3-(3-hydroxybenzoyl)-1- 25 benzof uran-5-carboxyl ate
23.5 g of crude conpound obtained in the preceding stage and 5 m of
sulfuric acid are 54 introduced into 500 m of isopropanol. The mixture is
brought to ref lux for approxinmately 12 hours and is concentrated to
dryness. The residue is taken up in etgxl acetate and i s washed
successively with water, a 5 sodi um hydrogencarbonate sol ution, water and a
sodium chloride solution. Purification is subsequently carried out by

chromat ogr aphy on siligatel t el hanal 99/.1, then
98/2). 13.3 g of desi rg’d corsr{g%rf 50% ng{al ner‘géLtn%%{l s%fe ng sopr opyl

2-butyl - 3- [ 35bhief Ly eTRidANE in 100 of
sulfonyloxy)genggya]-l-benzofuraﬁn5 cargbxylafglue % 6282 9 o%) of

conpound obt @madalrnptamalarl@@@%n&h%tr%%lara% %tkfé?fjlé‘a%ﬁad Ay 100 m of
di chl oro- 15 nethane and then 2.33 m (28.9 mmol ) of pyridine are added.

4.87 nm (28. Sydelkenat iohi filsuekersiddrasu |aft0%h@31e&1&h)t@iﬂp@%adtﬁhr@ aia of
di chl oronet hane are then added between 50 and 10C. The m xture is stirred

at anbi ents t atpetandaed Deekeurappmh mkehyred ikofnd tandéd $heeneant rated to
dryness. The residue is taken up in ethyl acetate and is washed with
wat er, di |l ut dihydmeckiomsi eaathdand tdediswiviendr dge rvapbaazicd soldeéli on,
water and finally wth a sodiumchloride solution.
reduced pressure. The residue is subsequently purified
by chromatography on silica (eluent: dichloromethane/
methanol/aqueous ammonia 98/2/0.1), which gives 1.105 g
10 (yield: 33.1%) of desired compound in the basic form.
1.095 g (2.12 mmol) of basic compound thus
obtained are then introduced into the amount of
methanol necessary to obtain complete dissolution and
then 0.191 g (2.12 mmol) of oxalic acid is added. The
15 mixture is concentrated to dryness and the residue is
triturated in diethyl ether. The product is filtered
off and then dried.
1.053 g of desired compound are obtained in
this way.
20 Yield: 81.8%
NMR spectrum (200 MHz)
Solvent: DMSO at 2.5 ppm
o (ppm) : 6.7 to 1.1; broad unresolved peak; 9H, 3CH,
1.1 to 1.9; broad unresolved peak; 12H, 6CH,
25 2.7 to 3.2; broad unresolved peak; 12H, 3CH,,
2NCH;

4.15; doublet; 2H, NCH,



25 Purification.is subsequently carried out by chromatography on silica
(eluent: dichloronethane). 8.31 g of desired conpound are obtained in 55
this way. Yield: 61.6%F. Isopropyl 2-butyl-3-[3-[3-(dibutylam no)-1-
propynyl ] benzoyl ] - 1- benzof ur an- 5-car boxylate 5 8.3 g (16.2 nmol) of
conpound obtained in the preceding stagg.are i ntroduced under argon into 80
m  of N, N-di nethylformam de and then 2. ?1 g (16.2 mmol) of
3-di butyl am no-1-propyne, 11.16 m of triethylam ne, 0.566 g of
di chl orobi s(tri phenyl p phi Ral and, 1 156 g of cuprous i odide
are added. The nlxturequ' E%ﬁted 5? &pg%ogﬁhag%$y 90C for 6 hours. The
reaction mxture i s poureghgilyd Water gnd is then extracted with diethyl
ether. Washing is carried out wth wdter and chronatography is carried out
on silica (eluent: 15 di ghley @retfig rlrﬁltxlm 2P/ 574 9 of desired
compound are obtained in this way. Yield: 60.6% Isopropyl
2-butyl -3-[3-[(2) - 3- (dikwmaltad Ag) - 20
1- propenyl ] benzoyl ] - 1- benzof ur an- 5- car boxyl ate oxalate 5.2 g (10.1 mmol)
of conpourdd obtained in the precedEXpMBEEIe8 are i ntroduced into tol uene
and the sol ution obtained is hydrogenated in the presence of 0.520 g of
Li ndl ar pal | adi umisepsiopydo 2-butlyd -BedSt-i[diz) -35 (idd buryilamiad )by -t hin | ayer
chromat ography and 0.520

‘ propenyl]benzoyl] -l-benzofuran-5- -carboxylate oxalate

A. Methyl 2-butyl-3-(3-methoxybenzoyl)-1-

benzofuran-5-carboxylate

10 14.8 g (63.7 mmol) of methyl 2-butyl-1-
benzofuran-5-carboxylate and 21.6 g (127 mmol) of
3-methoxybenzoyl chloride are introduced into 300 ml of
1l,2-dichloroethane, 21.6 g (127.4 mmol) of ferric
chloride are then added portionwise and the mixture is

15 stirred at ambient temperature for approximately
8 hours. The mixture is poured into a water/ice
mixture, the layers are separated by settling and the
aqueous layer is extracted with dichloromethane.
Washing is carried out with water, a dilute sodium

20 hydrogencarbonate solution and then with water.

20.52 g of desired compound are obtained in
this way.
Yield: 87.9%

B. Methyl 2-butyl-3-(3-hydroxybenzoyl)-1-

25 Dbenzofuran-5-carboxylate

21.73 g (59.3 mmol) of compound obtained in

the preceding stage are introduced into 500 ml of



fractions of palladi umon-charcoal are added depending on the degree of
progression of the reaction. The 56 m xture is filtered through

di at omaceous earth and the filtrate is concentrated. Purification is then
carried out by chromatography on silica (eluent: dichloro nethane/ nethanol
97/ 3), which gives 2.586 g of desired g conpound in the basic form 2.56 g
(48.1 mmol ) of basic conpound obt ai ned Pn the precedi ng stage are then
introduced into the anpunt of nethanol necessary to obtain conplete

d | 4 | d i 10 b tl dded
ahzsfhgthsgtﬁg%ugge oncg %qugdg 337§?%Wé§ aCIhgh%g§PH§g %3 %ﬁ u¥a?edein
di ethyl etheg andsgthe Phe #ﬁgtﬁﬁ'e tﬁresqeaflgta%% ofr ;g%ﬁc%%&gﬁgg o

desi red conpound are coI I'n t
2-Butyl - 3-[44 E(ébb@eﬁd'aﬁﬁtXEa%BQrEt@EOBgn\éLaUEQ??@yl The soluble
(1Htetrazol -5-yl)-1-benzofuran oxal ate ﬁf

2-butyl -3-[4mhtérid1 BPek8hbUtyl @RENEH1L=REORENY i EBBAZRWA inl - benzof uran- 5-
carbonitrile are introduced into 70 m of toluene and then 3 g (8.9 mmuol)

of tributyltieteahgarafaradded. mTkeursi ¥EULALtes Bhausht ita Hef bugefhor 3 and
a half days and is then concentrated to dryness. Purification is 25

subsequent | yandr ekedaottiohyieheagat egr aphywahsekhod atekdest: The
di chl or onet hane/ net hanol 90/ 10), which gives
organic extracts are combined and washed several times
with water and with a sodium chloride solution. They
are dried and concentrated.
10 22 g of desired compound are obtained in this

way in the crude form.

C. 2-Butyl-3-(3-hydroxybenzoyl)-1l-benzofuran-5-

carboxylic acid

19 g (53.9 mmol) of compound obtained in the
15 preceding stage are introduced into 300 ml of dioxane
and then 4.31 g (107.8 mmol) of sodium hydroxide in
150 ml of water are added. The mixture is stirred atl
ambient temperature for 5 hours and is then
concentrated to dryness. The residue is taken up in
20 water and is acidified with dilute hydrochloric acid.
Extraction is then carried out with ethyl acetate.
23 g of desired compound are obtained in this
way in the crude form.

D. Isopropyl 2-butyl-3-(3-hydroxybenzoyl)-1-

25 Dbenzofuran-5-carboxylate

23.5 g of crude compound obtained in the

preceding stage and 5 ml of sulfuric acid are



3.105 g of desired compound in the basic form 57 3.034 g (5.91 mmol) of
basi ¢ conpound thus obtained are subsequently introduced into the anount
of methanol necessary to obtain dissolution and then 0.532 g (5.91 mol)
of oxalic acid is added. The 5 m xture is concentrated, the residue is
triturated in diethyl ether and the preduct is flltered off. 2.99 g of
desired conpound are obtained in this way. Mp.: 173-174C 10 EXAMPLE 10

| sopropyl 2-butyl-3-[4- [(Z) 3-butyl am no-1 -

I1b | r ar | hydr ochl ori.de A l.sopropyl
ORIy 1 U aatroabcdehadied Wborufid 1M A Bpd Ml O S e i

(butyl)ani nobﬂou@mpx@ylrhtzq&;pxﬂar indartRAY A iR Y Ayl ate 11.04
g (22 mmol) of isopropyl 2-buty

(trifluoronetharesthbery %ﬂa&%@@é]*ﬂheb%qfdﬁr@rié taﬁkaernbw ate, 4.55¢g
(22 mmol ) of 3-(N-butyl-Ntert 20 butoxycarbonyl)am no-| propyne 0.875 ¢

of di chl or obiexhy(lt Gicehterty phaspli nekpld adice@saddd 312 thh Y teHr QuUs
iodide are mxed in 180 m of N, N-dinethylformam de conprising 18 m of

triethyl ad neodihe imydrogenicarboeated sall u8ACnf,0kvat d0Wns Whdediamgon and
then poured 25 into a water/ice mxture. Extraction is carried out wth
di et hyl et hechdoditdkesodashiong Psirddriciaed oauti swistilbvs evmieait 1gndaarsatjur at ed
sodi um chl ori de solution

out by chromatography on silica (eluent: dichloro-
methane/methanol 99/1, then 98/2).
13.3 g of desired compound are obtained in

10 this way.

E. Isopropyl 2-butyl-3-[3-(trifluoromethane-

sulfonyloxy)benzoyl] -1-benzofuran-5-carboxylate

10 g (26.3 mmol) of compound obtained in the
preceding stage are introduced into 100 ml of dichloro-
15 methane and then 2.33 ml (28.9 mmol) of pyridine are
added. 4.87 ml (28.9 mmol) of trifluoromethanesulfonic
anhydride in 50 ml of dichloromethane are then added
between 5° and 10°C.
The mixture is stirred at ambient temperature
20 for approximately 8 hours and is concentrated to
dryness. The residue is taken up in ethyl acetate and
is washed with water, dilute hydrochloric acid, a
éodium hydrogencarbonate solution, water and finally
with a sodium chloride solution.
25 Purification is subsequently carried out by
chromatography on silica (eluent: dichloromethane).

8.31 g of desired compound are obtained in



58 Purification is subsequently carried out by chromatography on silica
¢eluent: dichloronethane/ethyl acetate 100/2). 9.73 g of desired conpound
are obtained in 5 this way. Yield: 77%B. |sopropyl

2-butyl -3-[4-[3-butyl am no-1- propynyl]benzoyl]-1-benzof uran-5-carboxyl ate
hydr ochl ori de 10 0.940 g of conpound obﬁ%ined in the preceding stage is
introduced into 20 mM of a 3M hydrochl ori'c acid/ethyl acetate solution and
the mxture is stirred at anbient tenperature for 2 hours. It is

evapor at ed %%qstQ%yresidue is crystallized fromdiethyl ether. 15 0.706 g
of desired conpound~i's collected in this way. Yield: 84.5% Mp.: 166-167C
C. Isopropyl v2-R.ylg13ged-[(2Z)-3-butylam no-1- 20
propenSI]Egnggﬁﬁf%If%éﬁ%ofuran-S-carboxylape “hydrochl oride 0.680 g of
conpound obt ai nedg.n t hgopreeed @gbu%g,qggJ_[%J[@Lr(@imlIa@[{igm%Q of

m
et hanol and hydrogenafion is carried out T n the presernce of u.&%O g 25 of
Li ndl ar pal | gaiowyngi-]tharesal] - 10 5E2Qo frbe0 sand rfdx9AQ t& of

pal | adi um on-charcoal are then SucCCesSSiVvely added, dependi ng on the degree
of progression of the 893 g (16.2 mmol) of compound obtained in the

preceding stage are introduced under argon into 80 ml
of N,N-dimethylformamide and then 2.71 g (16.2 mmol) of
3-dibutylamino-l-propyne, 11.16 ml of triethylamine,
0.566 g of dichlorobis(triphenylphosphine)palladium and
10 0.156 g of cuprous iodide are added. The mixture is
heated at approximately 90°C for 6 hours. The reaction
mixture is poured into water and is then extracted with
diethyl ether. Washing is carried out with water and
chromatography is carried out on silica (eluent:
15 dichloromethane/methanol 99/1).
5.2 g of desired compound are obtained in
this way.
Yield: 60.6%

G. Isopropyl 2-butyl-3-[3-[(Z)-3-(dibutylamino) -

20 1l-propenyl]benzoyl]l-l-benzofuran-5-carboxylate oxalate

5.2 g (10.1 mmol) of compound obtained in the
preceding stage are introduced into toluene and the
solution obtained is hydrogenated in the presence of
0.520 g of Lindlar palladium-on-charcoal. The reaction

25 1is monitored by thin layer chromatography and 0.520 g
fractions of palladium-on-charcoal are added depending

on the degree of progression of the reaction. The



reaction. The m xture is subsequently filtered through diatomaceous earths
and purification is carried out by chromatography on silica (eluent:

di chl or onet hane/ net hanol / aqueous amoni a 100/ 3/0.2), which gives 5 0.340 g
(yield: 67% of desired compound in the basic form 0.320 g of basic
conpound thus obtained is then introduged into diethyl ether, and a
solution of hydrogen chloride in diethyl ether is added. The 10 m xture is
evaporated and the residue is crystallized fromdiethyl ether. 0.310 g of

e 5o T SiREurs 18 ratEe e ol o Bl o B0 Bab il g chE> 170C
ani no) - 1- pr o&qax&u@%nagv L;bn%ep%%?feahsguém%%w% 4 Pl UK AP

2- (Di net hyl am no) et hyl 2-buty roxybenzoyl
benzof ur an- 5hueapboxyhah@ tbyredhg 8 %&Hcﬁvl()el%fen% bt Wiy 33d2- hydr oxy-

benzoyl ) benzof ur an- 5- carboxylic acid, 250 of N, N- dinethyl formam de and
5.58 g (0. 034éthmhk/akthankangt /35, dmrrncdlaz_.:,ak;@sarze sigiex ed o FThR sHipelaur e s

heated at 40C for 2 hours and then 5.23 g (0.0344 nol) of DBU (1, 8-
di azabi cyél ocbmpohdndec theebapiandotml3 g (0. 0687 nol) 60 of
2- (di met hyl am no) et hanol are added. The m xture is
2.56 g (48.1 mmol) of basic compound obtained
in the preceding stage are then introduced into the
amount of methanol necessary to obtain complete
dissolution. 0.433 g (48.1 mmol) of oxalic acid is
10 subsequently added and the mixture is concentrated to
dryness. The residue is triturated in diethyl ether and
the product is filtered off and dried.
2.516 g of desired compound are collected in
this way.
15 M.p.: 76-78°C
EXAMPLE 9

2-Buty1-3-[4—[(z)-3-(dibugglamino-ltpropegxllbenzoyl-s-

(1H-tetrazol-5-yl)-1-benzofuran oxalate

3.32 g (7.06 mmol) of 2-butyl-3-[4-[(Z)-3-

20 (dibutylamino)-1l-propenyllbenzoyl]-1l-benzofuran-5-
carbonitrile are introduced into 70 ml of toluene and
then 3 g (8.9 mmol) of tributyltin azide are added. The
mixture is brought to reflux for 3 and a half days and
is then concentrated to dryness. Purification is

25 subsequently carried out by chromatography on silica
(eluent: dichloromethane/methanol 90/10), which gives

3.105 g of desired compound in the basic form.



stirred while heating at 40C for 18 hours. It is concentrated to dryness,
the residue is then taken up in ethyl acetate and the solution is washed
with water. 5 Purification is carried out by chromatography on silica
(eluent: 95/5 dichl oronet hane/ nethanol). 9.35 g of the desired conpound are
obtained in this way. Yield: 66.4%10 B, 2- (D nethyl am no) et hyl
2-butyl-3-[4-(trifluoro-

met hanesul f onyl oxy) benzoyl ] benzof ur an- 5- car boxylate 10.49 g (0.0256 nol)
of the compound obt ai ngd y precedi , m._ of EtCl12

(1, 2-dichl oro- ethane)%aﬁéq(§h3§y9§,ﬁﬁ@@? ?ﬁéggéﬁcmga%ﬁﬁﬁn yFE "ne are 15
m xed. (15-Sgbtginbdear@osgﬁgkqﬁ%htl?fih%&%ﬁh%e%nq%Q%'Q%eﬁkﬁﬁghxe%f'n 300
m of dichloromethane are added to tThis mxture at a tenperatire of |ess
than 10C. ThetHkaxbar ﬁeic%s%taira/r ed dbtanhi eRksbaMRELAl Whnd f@ln 5 days, is
concentrated to dryness and then the residue 20 is taken up In water.
NaHCO3 i s subseguest (g .3ddegount of okabasi echl iis me@eledmnExtraction is
carried out with ethyl acetate and the extract is washed with water.

Puri fi cat Sonmigtoaer iedcontehyrahedrathgr apbydae sisl iceatufakeantn 90/ 10

di chl or onet hane/ net hanol ). 25 3.52 g of the desired conpound are obtained
in this way. dYeghyl 25he% 6hdCthe- pbodethylianifadfretreyl off.

2-butyl -3-(4-[(E)-3-(dibutyl -

am no) - | - propenyl ] benz8yP¥- B- béndesirad- sovmrbodybaeeobtained in

this way.
M.p.: 173-174¢°¢C

10 EXAMPLE 10

Isopropyl 2-butyl-3-[4-[(Z)-3-butylamino-1-

g;openyl]ben;gxl]-1-benzofuran—5-carbox¥1ate

hydrochloride

A. Isopropyl 3-(4-[3-[(tert-butoxycarbonyl)-

15 (butyl)amino] -l-propynyllbenzoyl)-2-butyl-1l-benzofuran-

5-carboxylate

11.04 g (22 mmol) of isopropyl 2-butyl-3-[4-
(trifluoromethanesulfonyloxy)benzoyl]-l-benzofuran-5-
carboxylate, 4.55 g (22 mmol) of 3-(N-butyl-N-tert-

20 butoxycarbonyl)amino-l-propyne, 0.875 g of dichlorobis-
(triphenylphosphine)palladium and 0.312 g of cuprous
iodide are mixed in 180 ml of N,N-dimethylformamide
comprising.18 ml of triethylamine. The mixture is
heated at 90°C for 3 hours under argon and then poured

25 into a water/ice mixture. Extraction is carried out
with diethyl ether and then washing is carried out with

water and a saturated sodium chloride solution.



4.97 g (0.00918 nol) of the conpound obtained in the preceding stage B,
150 mM of dioxane, 4.23 g 5 (0.00918 nol) of
(E)-1-tributyltin-3-(dibutylam no)-1- propene, 1.084 g of l|ithiumchloride
and 1.224 g of tetrakis(triphenylphosphine)palladiunlare m xed. The

m xture is brought to reflux for 5 hourg is concentrated to dryness and
the residue is taken up in 10 ethyl ?ate and then washed with water.
Purification is carried out by chromatography on' S|I|ca (eluent: 90/10

di chl h |, qnd _then 95/5/0.2_ d th / met hanol / NHACH.
0.84 0 of t hELAL PRI 00 S8R BBrAINCGSFA 58 B By, Viel d: 16, 5%

D. 2- (D nmet h u ( 3-
am no) - 1- pro%éggh?ggﬁggéhy fhb%%;ogargﬁhég%grbgg qg%éomg§g Fée58y§35 ngy
(0.00149 nol ycatatheigeppound obtained in the precedlng stage C, an anount
of nmethanol sufficient for conplete dissolution and 268 ng (0.00298 nol)
of oxalic acid are m xed73Theol YEHA@elScompbagauart! ¥pegnaent sated to
dryness and the residue is 25 taken up in ether. The product is filtered
off and @rieHdis8@8yny of the desired conpound are obtained 62 in this way.
Yi el d: 80.6% By using the processes described in the

Yield: 77%

B. Isopropyl 2-butyl-3-[4-[3-butylamino-1-

propynyllbenzoyl]-l-benzofuran-5-carboxylate

hydrochloride

10 0.940 g of compound obtained in the preceding
stage is introduced into 20 ml of a 3M hydrochloric
acid/ethyl acetate solution and the mixture is stirred
at ambient temperature for 2 hours. It is evaporated
and the residue is crystallized from diethyl ether.

15 0.706 g of desired compound is collected in
this way.

Yield: 84.5%
M.p.: 166-167°C

C. Isopropyl 2-butyl-3-[4-[(Z)-3-butylamino-1-

20 propenyllbenzoyl]-l-benzofuran-5-carboxylate

hydrochloride

0.680 g of compound obtained in the preceding
stage 1s introduced into 20 ml of ethanol and
hydrogenation is carried out in the presence of 0.090 g

25 of Lindlar palladium-on-charcoal. 0.120, 0.160 and
0.200 g of palladium-on-charcoal are then successively

added, depending on the degree of progression of the



precedi ng exanpl es, the compound |lists below were 5 prepared: O--(~ -CH
GHCH2 Am C4H9 n R AnCharacteristicsExanple (2Z2) |soner Oxal ate

H3C2C- - N(C, Hs) zM p. : 128C11 (Z) |soner Hydrochloridel2 H3CO2C-- N Wite
solid ) ,Anorphous i | 2H5 N(Z) Isoner Hydrochl oride H3CO2C- Anor phous
solidl3 63 (Z2) |somer Hydrochloride CHBg\Qi te solidl4 H3CRC-- N ~

reaction. The mixture is subsequently filtered through
diatomaceous earths and purification is carried out by
chromatography on silica (eluent: dichloromethane/
methanol/aqueous ammonia 100/3/0.2), which gives

5 0.340 g (yield: 67%) of desired compound in the basic
form.

0.320 g of basic compound thus obtained is
then introduced into diethyl ether, and a solution of
hydrogen chloride in diethyl ether is added. The

10 mixture is evaporated and the residue is crystallized
from diethyl ether.

0.310 g of desired compound is collected in
this way.

Yield: 89%
15 M.p.: 175-176°C

EXAMPLE 33

2-(Dimethylamino)ethyl 2-butyl-3-(4-[(E)-3-(dibutyl-

amino)-1-propen¥1]benzoy1)—1-benzofuran-5-carboxy1ate

oxalate

20 A. 2-(Dimethylamino)ethyl 2-butyl-3-(4-hydroxybenzoyl) -

benzofuran-5] -carboxylate

11.63 g (0.0344 mol) of 2-butyl-3-(4-hydroxy-
benzoyl)benzofuran-5-carboxylic acid, 250 ml of N,N-
dimethylformamide and 5.58 g (0.0344 mol) of carbonyl-

25 diimidazole are mixed. The mixture is heated at 40°C
for 2 hours and then 5.23 g (0.0344 mol) of DBU (1, 8-

diazabicyclo[5.4.0]undec-7-ene) and 6.13 g (0.0687 mol)



CH3 Mp.: 156C (2) lIsomer | i-H7C302C -N(C2H5)20xal atel5 M p.: 148C (2)
lsomer i-H7C302C-- N, )Hydrochloridelé C2H5 (Z) Isoner i-H, C302C "
Hydrochl ori del7 - N OAnmor phous powder (Z) Isoner CH Oxal ate CH3

i -H7C302C-White solidl8 Mp.: 148C (Z) Isoner L-020 -N(C4H9)20xal ate 19
~VWW11IM p. : 77C (Z2) |soner NC--N(C4H9)2g%aIate20 M p.: 126C Il (E) Isomer
Hydr ochl ori de21

of 2-(dimethylamino)ethanol are added. The mixture is

stirred while heating at 40°C for 18 hours. It is

concentrated to dryness, the residue is then taken up

in ethyl acetate and the solution is washed with water.
5 Purification is carried out by chromatography on silica

(eluent: 95/5 dichloromethane/methanol).

9.35 g of the desired compound are obtained
in this way.
Yield: 66.4%

10 B. 2-(Dimethylamino)ethyl 2-butyl-3-[4-(trifluoro-

methanesulfonyloxy)benzoyl]benzofuran-5-carboxylate

10.49 g (0.0256 mol) of the compound obtained
in the preceding stage A, 150 ml of EtCl, (1,2-dichloro-
ethane) and (4.46) g, i.e. (0.056) mol, of pyridine are

15 mixed. (15.88) g, i.e. (0.056) mol, of triflic
anhydride dissolved in 300 ml of dichloromethane are
added to this mixture at a temperature of less than
10°C. The mixture is stirred at ambient temperature for
5 days, is concentrated to dryness and then the residue

20 1is taken up in water. NaHCO; is subsequently added until
a basic pH is reached. Extraction is carried out with
ethyl acetate and the extract is washed with water.
ﬁurification is carried out by chromatography on silica
(eluent: 90/10 dichloromethane/methanol).

25 3.52 g of the desired compound are obtained
in this way.

Yield: 25.4%



H3CO2C- - N( C4H9) 2M p. : 88C 64 (E) Isoner -N(C4H9) 20xal ate22 Solid M p.:
87-90C (E) Isomer i-H C3RC - (CH2) N(C4H9) 20xal ate23 Solid MP. :102-104C
(E) lsoner n-HL3C602C- - N(C4H9) 20xal ate24 Solid MP. : 97-100C (E) I|soner
I -H7C302C-- N_ )Oxalate25 ~/Solid Mp.: 175C CH, (E) |soner

I"- H/C302C- CH, Oxal at e26 - NSolid CH3 CH3 \6(1E) | somer i-H7C302C- NOxal at e27
CH3Solid CH3 (E) |soner

C. 2-(Dimethylamino)ethyl 2-butyl-3-(4-[(E)-3-(dibutyl-

amino) -1l-propenyl]benzoyl) -1-benzofuran-5-carboxylate

4.97 g (0.00918 mol) of the compound obtained
in the preceding stage B, 150 ml of dioxane, 4.23 g
5 (0.00918 mol) of (E)-l-tributyltin-3-(dibutylamino)-1-
propene, 1.084 g of lithium chloride and 1.224 g of
tetrakis (triphenylphosphine)palladium are mixed. The
mixture is brought to reflux for 5 hours. It is
concentrated to dryness and the residue is taken up in
10 ethyl acetate and then washed with water. Purification
is carried out by chromatography on ' silica (eluent:
90/10 dichloromethane/methanol and then 95/5/0.2
dichloromethane/methanol /NH4OH.
0.84 g of the desired compound is obtained in
15 this way.
Yield: 16.3%.

D. 2-(Dimethylamino)ethyl 2-butyl-3-(4-[(E)-3-(dibutyl-

amino) -1-propenyllbenzoyl)-1-benzofuran-5-carboxylate

oxalate
20 835 mg (0.00149 mol) of the compound obtained
in the preceding stage C, an amount of methanol
sufficient for complete dissolution and 268 mg
(0.00298 mol) of oxalic acid are mixed. The mixture is
subsequently concentrated to dryness and the residue is
25 taken up in ether. The product is filtered off and
dried.

890 mg of the desired compound are obtained



02C - N(C4AH9) 20xal at e28 Wiite solid M p.: 139-142C (E) | soner

i.- H7C302C - N( C2H5) 20xal at e29 White solid Mp.: 112C 05 i-H7C302C- CH3(E)
I'somer NJOxal at e30 Anmor phous i-H7C302C-- NH( C4H9) (E) | soner Oxal at e31

Anor phous i -H7C302C-\N(E) Isonmer Oxal ate32 Anorphous CH3

(-CH3) 2N( CH2) 202C- - NH( C4H9) (E) | somer 33 _.The conpounds |isted bel ow were

al so prepared. ConpoundCharacteristi csE>§ npl e 34 Hydrochloride Solid M p.:
153-154C 35 91 \1

in this way.
Yield: 80.6%

By using the processes described in the
preceding examples, the compound lists below were

5 prepared:

R—7 | | CO @—CH:CH-—CH;Am
N OJ—C“HQH —

R _ Am Characteristics Example

(Z) Isomer
Oxalate

H3CO.C- -N(CsHq)2 M.p. : 128°C 11

(2) Isomer
Hydrochloride 12

HaCO,C- - White solid
Amorphous

/ (Z) Isomer

Hydrochloride
' H,CO,C- - Amorphous solid 13
i




cl: ~36 o oHydrochl oride
o1\ Ni
| somer 39 Oxal

® 0 (E)

110- 114C (E)

| soner

=Solid Mp.:166-167C i

66 37 Oxal ate

Anor phous 0

~H 38 drochloride y Y o Wite solid Mnp.
ate Solid MP. : 112C

63

HiCO,C-

CHs
- N

(Z) Isomer
Hydrochloride
White solid

M.p. : 1566°C

14

i-H7C30,C-

-N(CzHs)2

(Z) Isomer
Oxalate
M.p. : 148°C

15

i-H;C30.C-

(Z) Isomer
Hydrochloride

16

i-H,C40.C-

(Z) Isomer

Hydrochloride
Amorphous powder

17

i-H7C30,C-

(Z) Isomer
Oxalate
White solid

M.p.: 148°C

18

Do

-N(C.Hq)2

(Z) Isomer
Oxalate

M.p.: 77°C

19

-N(C4Hs)2

(Z) Isomer
Oxalate
M.p.: 126°C

20

HsCO,C-

-N(CaHs),

(E) lsomer
Hydrochloride

M.p. : 88°C

21




(E) 1soner40 Hydrochloride White solid M p.: 147-150C k, (E) Isoner4l o i
~ O(E) Isoner42 a o ~1 \ (E) Isoner43 Hydrochloride o ~i \ Solid Mp.:
171-173C 67 (E) Isomer44 Oxal ate Powder Mp.: 110-115C !(E) Isoner45

-(E) lsoner46 r

64

OH (E) Isomer

-N(C4Hs): Oxalate 22
© Solid

(E) Isomer
i'H7C30zC' -(CHz)N(C4Hg)z Oxalate 23

]
I
M.p.: 87-90°C 1
|
Solid |

M.p. : 102-104°C

(E) Isomer |
n-Hy3Ce0,C- 'N(C4Hg)2 QOxalate 24
Solid

M.p. : 87-100°C

(E) Isomer
i-H,C,0,C- -N ) Oxalate 25
Solid

M.p.:175°C

CH, o (E) Isomer
i-H:C30,C- ,_)— ’ Oxalate 26
—N Solid

AN (E) Isomer
i-H,C50,C- N Oxalate 27
CH Solid

CH,

(E) Isomer
QOZC - -N(C4Ha)2 Oxalate 28
White solid i

M.p.: 139-142°C

(E) Isomer
i-H;C10,C- ‘N(C2H5)2 Oxalate 29 ;
White solid ;

M.p.: 112°C




i Oxal at e Anor phous (E) |soner47 Oxal ate Anorphous N(E) |soner48 Oxal ate

Anor phous (E)

| 'somer 50

1~ (B

lsoner49 0 00t YO | xa a e OAnmorphous o ' \ \
65
i-H,C30,C- \ CH (E) Isomer ﬁ!
/
N—/ Oxalate 30 |
Amorphous '
i-H,C40.C- -NH(C4H,) (E) Isomer
Oxalate 31 :
Amorphous
: |
i-H;C10,C- \N (E) Isomer ;
' Oxalate 32 !
Amorphous :
CH,
(CHaN(CH220,C- | NF{Car) ray—
33 '
|
The compounds listed below were also
prepared.
Compound Characteristics Example
\c Q H 34 1
° ydrochloride i
Qo\i S 7 Solid g
M.p. 1 153-154°C i
< 5|
a 4 e I
Q 3 & TN !
e k/\ }
"(o_ . Hydrochloride 3
° = lid
O { Q ,"/\/\ Soli
° M.p.: 166-167°C




O Hydrochloride !, ~~a Solid M p.: 189-191 C (E) Isonmer51 CcOxal ate
Solid Mp.: 91-93C (E) Isonmer Oxalate Wite solid 52 M p.: 120C 68 NWR
spectra at 200 MHz 5 10 Exanple 12 Solvent: DVSO at 2.5 ppm S (ppn): 0. 85;
triplet; 3H CH3 1.1 to 2; broad unresolved peak; 10H 5CH2 2.6 to 3;
broad unresol ved peak; 6H, CH2, 2NCH2 ?6'685; singlet; 3H OCH3

37 |
Oxalate ;
Amorphous
" (E) Isomer 38
N K/\ Hydrochioride
0. o . .
\r o White solid
M.p. : 110-114°C
/L (E) isomer 39
? ° O M
lat
o O 4 L~ Oxalate
o Solid
M.p. : 112°C
)\ (E) Isomer 40
b ° O A NN
o O { K/\ Hydrochloride
- White solid
M.p. : 147-150°C
)\ o N (E) tsomer 41
Y co
LW
e :
(E) tsomer 42
/Lo o A3 N(\\//\/
L] - l A 2
[+
(E) tsomer 43 ;
PN O TSN ;
o O A . K,\ Hydrochloride
° Solid g
M.p. : 171-173°C
i




4.1; nul
7.4 to
NH+ 15
0.9to
CH2 25

CCH3 4; multiplet;

si ngl et;
triplet;
3.5; broad unresolge

'plet

nple 13 Sol vent:

broad unresol ved peak;
8 to 3.5; broad unresolved pea -
split triplet;

2H, NCH2 6. 2;

2H, NCH2 6. 15;

split triplet;

1H, CH 7; doubl et;
broad unresol ved peak 7H, aromatic 1H 10.8; broad S|nglet
DMSO at 2.5 ppm S (ppm:
15H, CH3,

1H CH
3H  CH3

0.75; triplet;
7CH2 20 2.75; triplet;
3H, NCH2, NCH 3.8; singlet;

1H, CH 6.95; doublet;
1H, CH 7.35 to 8.15; broad unresol ved peak; 7H 69 aromatic 1H 10.4; broad

, NFF EXanplé 16 Solfvent:. DVBO at mgﬁnlb S
3H, C¢H3 1.0 to,.2;8read unresol ved peak 6H, 2¢H3
2 H1 1 Oxa'ate
Powder

M.p.: 110-115°C

(PP
nr!“15(3142 2.55 to

|
|

(E) isomer 45
N
SURCARGS :
° \ ?
g8
/L . (E) Isomer 46 |
° TN N\/\/ Oxalate !
° Amorphous |
(E) Isomer 47
)\o o} O h"/\/
° O s Oxalate
o
Amorphous
/L (E) Isomer 48
X
Q G N
o Amorphous
o O AV (E) Isomer 49
(o) o]
\r k/\ Oxalate
N
O o Amorphous
)\ O q (E) Isomer 50
o] 0 N
o k//\\/\ Hydrochloride
N\
] O o Solid
' M.p. : 189-191°C
(E) Isomer 51 :
| Oxalate
' Solid 5
M.p. : 91-93°C 5
N E) Isomer 52 |
s RN ® ;
O A k/\ Oxalate !
L ° White solid i
(o] (o]
‘ M.p. : 120°C




2NCH2 10 3.95; multiplet; 2H, CH2N 5; heptet; 1H, OCH 6.05; split triplet;
1H, CH 6.9; doublet; 1H CH 7.3 to 8; broad unresol ved peak; 7H 15
aromatic 1H 10.6; broad singlet; 1H NH+ 20 25 Exanple 17 Sol vent: DMVBO at
2.5 ppmS (ppm: 0.7; triplet; 3H CH3 0.85 to 2.1; broad unresol ved peak;
23H, 3CH3, 7CH2 2.7; triplet; 2H, CH2 88 to 3.3; broad unresol ved peak;
3H, NCH2, NCH 4; multiplet; 2H, NCH2 .15; heptet; 1H OCH 6.15; split
triplet; 1H CH 70 6.9; doublet; 1H CH 7.3 to 8; broad unresol ved peak;

Zgbn)?rgﬁzfg?lebggég;ug;gggléé%gggt%F%H,agﬂéFg %&@pple 30 Solvent: DWVSO 8

Example 12

Solvent: DMSO at 2.5 ppm
0 (ppm): 0.85; triplet; 3H, CH,

5 1.1 to 2; broad unresolved peak; 10H, 5CH,
2.6 to 3; broad unresolved peak; 6H, CH,
2NCH;

3.85; singlet; 3H, OCH;
4.1; multiplet; 2H, NCH;
10 6.2; split triplet; 1H, CH
7; doublet; 1H, CH
7.4 to 8.2; broad unresolved peak; 7H,
aromatic H
10.8; broad singlet; 1H, NH'

15 Example 13

Solvent: DMSO at 2.5 ppm
0 (ppm): 0.75; triplet; 3H, CHj;
0.9 to 2.1; broad unresolved peak; 15H, CHs,
7CH;
20 2.75; triplet; 2H, CH;
2.8 to 3.5; broad unresolved peak; 3H, NCH,,
NCH
3.8; singlet; 3H, OCH;
4; multiplet; 2H, NCH;
25 6.15; split triplet; 1H, CH
6.95; doublet; 1H, CH

7.35 to 8.15; broad unresolved peak; 7H,



(quintet, 1H); 3.0-4.2 (broad unresol ved peak, 5H); 2.80 (triplet, 2H);
2.0-2.3 (broad unresol ved peak, 10 23H); 0.78 (triplet, 3H) Exanple 37
Solvent: DVMBO 8 (ppm: 7.4-8.4 (broad unresolved peak, 7H); 5.12 (quintet,
1H); 3.69 (singlet, 2H); 2.4-2.7 (broad 15 unresolved peak, 2H); 2.78
(triplet, 4H); 0.6-1.7 (broad unresolyv peak, 27H) Exanple 46 Sol vent:
DVBO 6 (ppm: 6.2-8.2 (broad unresol ved “peak, 9H); 5.09 20 (quintet, 1H);
3.69 broad doublet, 2H); 3.04 (broad split doublet, 4H): 2.76 (triplet,
2H); 0.6-1.9 (broad urgreos%l v.ed 1pleak, 27H) Exanple 48 Solvent: DWVSO 25 6
(ppm: 6.5-8.0 (broad unr Ee5Ned peak, 9H); 5.08 (quintet, 1H); 3.89 broad

doublet, 2H); 3.21 (qui t(ﬁﬁ (511 It igt‘i)t doublet, 4H: 1.2-1.8
(broad 71 unresol ved pelarth{,ell'Z ; Cbsél? egéljplqg'{j Exanpl e 49 Sol vent:
DMSO 8 (ppm Examp1® Qe broad unresol ved peak, 9H); 4.60 5 (quintet, 1H);
3.83 broad doubter,—2f); 2.96 (broad split doublet, 4H): 2.73 (triplet,

2H); 0.6-1. SE(OQW{,:{;: wMesltved pep,m 27H) EXAMPLE 22

5 & (ppm): 0.7; triplet; 3H, CHs
1.0 to 2; broad unresolved peak; 16H, 2CHj;,
5CH;
2.55 to 3.5; broad unresolved peak; 6H, CH,,
2NCH,

10 3.95; multiplet; 2H, CH,N
5; heptet; 1H, OCH
6.05; split triplet; 1H, CH
6.9; doublet; 1H, CH
7.3 to 8; broad unresolved peak; 7H,

15 aromatic H
10.6; broad singlet; 1H, NH'

Examg;g 17

Solvent: DMSO at 2.5 ppm

O (ppm): 0.7; triplet; 3H, CH;
20 0.85 to 2.1; broad unresolved peak; 23H, 3CHj,
7CH»

2.7; triplet; 2H, CH;
2.8 to 3.3; broad unresolved peak; 3H, NCH,,
NCH
25 4; multiplet; 2H, NCH
5.15; heptet; 1H, OCH

6.15; split triplet; 1H, CH



A capsul e was prepared, according to known 10 pharnaceutical techniques,
ctonprising the followng ingredients: Ingredient MO Conpound of the
invention 100.0 Starch 99.5 15 Colloidal silica 0.5 WD 02/16338 72

PCT/ FRO1/ 02656 CLAIMS 1. Benzofuran or benzot hi ophene derivatives of
general formula: _ /RR CGANR' 3 (1)7 5 and their pharmaceutically
acceptable salts, in which: C- C repreé@nts the -CH CH group or the
-C-C group, Arepresents a linear or branched Cl1-C3 al kyl ene group 10 or
a C2-C3 al kenyl ene group,,.T y.epr-esent.s. h ogen or a Cl-C4 al kyl radical,
R represents: the cya;\ég,g’hf/irru%%fﬁcét &?f'ﬁ',%rrryl or tetrazolyl group, 15

an ester group of generaly fioy Ul 8- Q4 T EL R vea peak; 7H,
aromatic ‘H
10.7; broad singlet; 1H, NH'

5 Example 30

Solvent: DMSO

d (ppm): 6.4-8.2 (broad unresolved peak, 9H); 5.09

(quintet, 1H); 3.0-4.2 (broad unresolved peak, 5H);

2.80 (triplet, 2H); 1.0-2.3 (broad unresolved peak,
10 23H); 0.78 (triplet, 3H)

Example 37

Solvent: DMSO

0 (ppm): 7.4-8.4 (broad unresolved peak, 7H); 5.12

(quintet, 1H); 3.69 (singlet, 2H); 2.4-2.7 (broad
15 unresolved peak, 2H); 2.78 (triplet, 4H); 0.6-1.7

(broad unresolved peak, 27H)

Example 46

Solvent: DMSO
d (ppm): 6.2-8.2 (broad unresolved peak, 9H); 5.09

20 (quintet, 1H); 3.69 broad doublet, 2H); 3.04 (broad
split doublet, 4H): 2.76 (triplet, 2H); 0.6-1.9 (broad
unresolved peak, 27H)

Example 48

Solvent: DMSO
25 6 (ppm): 6.5-8.0 (broad unresolved peak, 9H); 5.08
(quintet, 1H); 3.89 broad doublet, 2H); 3.21 (quintet,

1H); 3.03 (broad split doublet, 4H): 1.2-1.8 (broad



(a) in which R4 represents a C1-C6 al kyl or C3-C6 cycloal kyl group, a
tarboxyl group of general formula: 9 20 GO R5 (b) in which R5 represents
hydrogen or an alkali netal atom 73 an am de group of general fornmula: 9
,RR7 (C) in which R6 and R7, which are identical or different, represent
hydrogen or a linear or 5 branched C1- al kyl radical or R6 and R7, when
they are taken together, represent a -C6 al kylene chain, a group of
general formula: 0 11 CO- R16 /R17 (d) N\ 10 R18 in which R16, R17 and

R18, which ag@ I deet@lbe®k, 20H); 0.90 (triplet, 6H)

Examgle 49

Solvent: DMSO
d (ppm): 6.3-8.0 (broad unresolved peak, 9H); 4.60

5 (quintet, 1H); 3.83 broad doublet, 2H); 2.96 (broad
split doublet, 4H): 2.73 (triplet, 2H); 0.6-1.8 (broad
unresolved peak, 27H)

EXAMPLE 22

A capsule was prepared, according to known

10 pharmaceutical techniques, comprising the following

ingredients:
Ingredient mg
Compound of the invention 100.0
Starch 99.5

15 Colloidal silica 0.5



different, represent a |linear or branched Cl1-C4 al kyl ene group, Rl
Tepresents hydrogen, a linear or branched Cl-C6 al kyl 15 group, a C3-C6
cycl oal kyl group or a phenyl group, R2 and R3, which are identical or
different, represent hydrogen, a |inear or branched Cl1-C6 al kyl group or a

C3-C6 cycl oa I or R2 and R3, m@gp they are ta
represent a h@%bﬁ?%&é?ﬂor branched C3-Cl0 al kyl ene groggg/b§83égghasz are

such that: - when Wand W, which are identical, represent
represents -0- or -S 74 - mhen Wreprgsenis CH and w represents C—R8, Z
represents -CH=C-R9, R38 and R9 being cal or different and

representi ng hydrogen, ja ha 0 i a Cl-4
13 halegen 3k o BelilothiRfne MG 106

al koxy radical, X represents -O0- ran or enzothlphene
derivatives aglggnb@altm@rhqugyof |nd|V|duaI i soners or of mxtures of the
10 latter. 2. Benzofuran or benzot hi ophene derivatives according to Claim
1, characterized in that C__oC represents the -CH CH-,gfbup 3. Benzofuran
or benzot hi oph erlvatlve3£ 15 Wetdr e ag—roC €A -4 or 2, characterized

in that R repregéentg thgris kyo¥rbonyl group. 4. \Bq@zofuraq1pr
benzot hi ophene deri vAti ves—
X’) Ry z
T

5 and their pharmaceutically acceptable salts, in which:

C——=_C represents the ~CH=——=CH- group or the

—C—C— group,

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

R represents:

° the cyano, hydroxymethyl, formyl or tetrazolyl
group,
15 e an ester group of general formula:
O
Hor @

in which Ry represents a C;-C¢ alkyl or C;3-Cg
cycloalkyl group,
. a carboxyl group of general formula:

U

—C—OR
)
20

in which Rs represents hydrogen or an alkali metal

atom,



according to one of Clains 1 to 3, characterized in that Rl and/or R2
and/or R3 represent the n-butyl group. 20 5. Benzofuran or benzot hi ophene
derivatives according to one of Clainms 1 to 4, characterized in that X
represents -0-. 6. Benzofuran or benzot hi ophene derivatives according to
one of Cains 1 to 5, in which: 25 repregents t he benzoyl group. 7.

Benzof uran or benzot hi ophene derivatives™75 according to one of Clains 1 to
6, in which: /| RR., CH=CHA N R3" represents the benzoyl group

substituted [n the 4 Lt y roup. .-CH = CH-A- N\ R3/ 8.
Benzof uran or benggtﬁﬁggﬁehggagrPga Fggggeagggp ﬁﬁg to one of Cains 1 to

7, characterized in that Rl reprgsents t n- butyl group, A represents the
10 met hyl ene group and R2 and R3,}fwhi ch &f&identical, represent the

n- butyl group. 9. Benzofuran OL—an%oin phene derivatives according to
tﬁ%ﬁ

one of Clains 1 to 8, characterized in thg)are in the form of
isoners with the E

in which Rg and R;, which are identical or
different, represent hydrogen or a linear or
5 branched C;-C; alkyl radical or R¢ and R;, when they
are taken together, represent a C;-C¢ alkylene
chain,
L] a group of general formula:
O
H //Rr7
— C—0—R,—N_ (d)

Rig
10

in which Rjs, Ri7 and Ris, which are identical or
different, represent a linear or branched C;-C4
alkylene group,
R, represents hydrogen, a linear or branched C;-Cs alkyl
15 group, a C3-C¢ cycloalkyl group or a phenyl group,
R; and R3, which are identical or different, represent
hydrogen, a linear or branched C;-Cs alkyl group or a
C3-C¢ cycloalkyl group,
or R; and Ri, when they are taken together, represent a
20 linear or branched C3-Cip alkylene group,
W, W' and Z are such that:
- when W and W', which are identical, represent

CH, Z represents -0- or -S-



15 configuration. 10. Benzofuran or benzot hi ophene derivatives according
to one of Clains 1 to 8, characterized in that they are in the form of
isoners with the Z configuration. 20 11. |sopropyl
2-butyl-3-[4-[(E)-3-(di butyl -
anino)-I-propenyl]benzoyl]-1-benzofuran3§-carboxylate and its

phar maceutically acceptable salts. 12. I'sopropyl
2-butyl-3-14-[(2)-3-(di butyl 76

am no) - 1- propenyl | benzoyl ] - 1- benzof ur an-5- carboxyl ate and jts
phar maceutical | y acc‘@?ﬁ%b‘% & RT3 Chtn fvgr aneRT e PERZDt hi Bphéne

derivatives according to one of CIFinB 1to 12, in which the 5

ot hanosul fonat o, berSUATE " S TATR RAnBRRoR SIRE et a WS,

nmet hanesul f onat e, be ascor e, suc

bi smet hyl ene- sal i Cyd B for AEEIME, r &5 AU ONELE R AILSALS, éaﬁéf%@( e,

citrate, gluconate, |actate, malate,” cinnamate, 10 nandel ate, raconat e,
aspartates pal mtateatsieaf at,ec, hlrRg0NakAicqlycekagec, o2l zoat e,

gl utamat e, benzenesul fonate, p-toluenesul fonate and theophyllineacetate,
and the salts fornmedddaimalan anino acid, such as the lysine or histidine
salt. 15 14. Benzofuran or benzot hi ophene derivatives according to one of
Clainms 1 to X2repnesknth the ophaBmmceutically acceptable salt is chosen
fromthe hydrochloride, hydrobrom de, sulfate, sulfamate, phosphate and
nitrate. these benzofuran or benzothiphene derivatives being in
the form of individual isomers or of mixtures of the
10 latter.
2. Benzofuran or benzothiophene derivatives
according to Claim 1, characterized in that
C—=C represents the -CH=—/—=CH- group.
3. Benzofuran or benzothiophene derivatives
15 according to Claim 1 or 2, characterized in that R
represents the isopropoxycarbonyl group.
4. Benzofuran or benzothiophene derivatives
according to one of Claims 1 to 3, characterized in
that R; and/or R; and/or R; represent the n-butyl group.
20 5. Benzofuran or benzothiophene derivatives
according to one of Claims 1 to 4, characterized in
that X represents -0-.

6. Benzofuran or benzothiophene derivatives

according to one of Claims 1 to 5, in which:
l? \
— 7\

represents the benzoyl group.

25

7. Benzofuran or benzothiophene derivatives



20 15. Isopropyl 2-butyl-3-[4-[(E)-3-(dibutyl -

am no) - 1- propenyl ] benzoyl ] - 1- benzof ur an- 5- car boxyl ate hydrochl ori de. 16.
Process for the preparation of the benzofuran or benzot hi ophene
derivatives according to 25 Claim1 in which Rrepresents the cyano group,
the fornyl group, a group (a) or a grougs(c), these derivatives being in
the formof isonmers with the E 77 configdration, characterized in that a
conpound of general fornula: (2) 0 it Ro CR in which R represents the

cyano group, the oyl o 5ar QP13 HOYP (@) OF; . a ioup (c), R10

represents a halogen~atomor the trifluorometHanésul T onyl oxy group and Ri,
T, X, W W and Z have the @ane neaning as Caim R2s reacted with an

organotin derivative with tjpe 5 ngﬁggQﬁ%Lg _ggﬁ espondi ng to the general
formula: 10 (3) R3 in which_ A ve“th Sgne;neaning as in Caim
1 and R11 represents a cr-t4 kyl A adical, after pRastection of the am ne

functional group when R2 and/or 7z represent hydrogen, this reaction being
carried out

represents the benzoyl group substituted in the

4-position by a

/e
—CH = CH—A—N
Ryﬁ
group.

8. Benzofuran or benzothiophene derivatives
according to one of Claims 1 to 7, characterized in
that R, represents the n-butyl group, A represents the

10 methylene group and R; and R;, which are identical,
represent the n-butyl group.

9. Benzofuran or benzothiophene derivatives
according to one of Claims 1 to 8, characterized in
that they are in the form of isomers with the E

15 configuration.

10. Benzofuran or benzothiophene derivatives
according to one of Claims 1 to 8, characterized in
that they are in the form of isomers with the Z
configuration.

20 11. TIsopropyl 2-butyl-3-[4-[(E)-3-(dibutyl-
amino)-l-propenyllbenzoyl]-1-benzofuran-5-carboxylate
and its pharmaceutically acceptable salts.

12. Isopropyl 2-butyl-3-[4-[(Z)-3-(dibutyl-



15 in the presence of lithiumchloride and of an organo- pall adi um
derivative, and then, if necessary, the conpound thus forned is
deprotected, which gives the desired conpounds in the free base form

whi ch can be reacted, if necessary, with an organic or inorganic 20 acid
to forma pharmaceutically acceptable sglt. 17. Process for the
preparation of the benzofuran or benzotﬁiophene derivatives according to
Claim1 in which R represents the cyano group, the /R2° (E) (R11)3Sn-CH =

CH- A N~ 78 1. I or_a group (c¢), these_ derivatives
being in thegp%%%g%ﬁ_g%gﬁ%¥$£%wq%%%gwg?%l_g?ﬂ¥%%ﬁi%%q{%kiiﬁ?ﬁﬁ¥ﬁﬂ%§ zidNig .
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Eiaz4?niﬁ w%?%? ﬁ&QF§%%§§?%F?Q?%§l§ anko g g%af%l%?%%ﬁhyl group, a group

(a) or a group (c) andiA,, RbenR2ruR3n %r 5@52@%hi§#ﬂgiﬁgd@?ﬁ%égy%égane

nmeaning as in Gaiml, is hydrogenate thi's reaction being carried out in
the 10 preseaeeo2liiag 2RPLAR' ot e16ahdl MSto WBI Ch i ¥ESH e desired

conpounds in the free base form which can be reacted, if necessary, wth
an organi ¢ ophatoeganttdcally acceptable salt is chosen from the
maleate, fumarate, methanesulfonate, benzoate,
ascorbate, pamoate, succinate, hexamate, bismethylene-
salicylate, acetate, propionate, tartrate, salicylate,
citrate, gluconate, lactate, malate, cinnamate,

10 mandelate, citraconate, aspartate, palmitate, stearate,
itaconate, glycolate, p-aminobenzoate, glutamate,
benzenesulfonate, p-toluenesulfonate and
theophyllineacetate, and the salts formed from an amino
acid, such as the lysine or histidine salt.

15 14. Benzofuran or benzothiophene derivatives
according to one of Claims 1 to 12, in which the
pharmaceutically acceptable salt is chosen from the
hydrochloride, hydrobromide, sulfate, sulfamate,
phosphate and nitrate.

20 15. Isopropyl 2-butyl-3-[4-[(E)-3-(dibutyl-
amino) -l-propenyllbenzoyl] -1-benzofuran-5-carboxylate
hydrochloride.

16. Process for the preparation of the
benzofuran or benzothiophene derivatives according to

25 Claim 1 in which R represents the cyano group, the
formyl group, a group {(a) or a group (c), these

derivatives being in the form of isomers with the E



acid to forma pharmaceutically acceptable salt. 18. Process for the
preparation of 15 benzofuran or benzothi ophene derivatives according to
CGaim1l in which Rrepresents a group (b), characterized in that a
conpound of general fornmula: O 11 C Ri CH=_CH-A— Nin wh!ch A Ri, R2,
R3, R4, T, W W and Z have the same 297nean|ng as in Clalnyl, I's _
saponified in the presence of an alkali ‘'metal hydroxide, which gives, in
the free 79 base form the desired conpounds of forrmula (1) hn _rhlch R5
represents a lkal i (1 i.ch Q nds are treated,_i
necr:)essary, wi%to fg%trﬁgﬁ%%’a%h%?aﬁnﬁgﬁziv gpi‘g‘ﬁ r?e‘ﬁ‘offé’té’“d’fgé’dfr orm t_hte
desired 5 co rula (1) in iC represents ydr ogen,

bei ng possib%%ggggit%%r%@égubase thus formed to be treated, if necessary,
with an appropriate organic or inorganic acig to obtain a pharnmaceutically
acceptable salt. 10 19. Process RQr_the preparatign f%benzofuran or
benzot hi ophene derivatives accor dif o aiqml/in ith R represents the
hydr oxynmet hyl group, cngacteriz- th kenal general formula: /
RR.. CH=CHA N\ R3 T 1

in which R’ represents the cyano group, the formyl

5 group, a group (a) or a group (c), Rip represents a
halogen atom or the trifluoromethanesulfonyloxy group
and R;, T, X, W, W and 2 have the same meaning as Claim
l, is reacted with an organotin derivative with the E

configuration corresponding to the general formula:

/R2
(E) (R11)s3Sn—CH=CH—A—N
\\Rf

3)
10

in which A, R; and R; have the same meaning as in
Claim 1 and R;; represents a C;-C4 alkyl radical, after
protection of the amine functional group when R, and/or
R; represent hydrogen, this reaction being carried out
15 1in the presence of lithium chloride and of an organo-
palladium derivative, and then, if necessary, the
compound thus formed is deprotected, which gives the
desired compounds in the free base form, which can be
reacted, if necessary, with an organic or inorganic
20 acid to form a pharmaceutically acceptable salt.
17. Process for the preparation of the
benzofuran or benzothiophene derivatives according to

Claim 1 in which R represents the cyano group, the



15 in which A, R, R, R3, T, X, W W and Z have the sane neaning as in
€Caiml, is deprotected, this reaction being carried out by neans of
pyridi ne p-toluene- sulfonate, which gives the derived conmpounds in the
free base form which can be reacted, if necessary, 20 with an organic or
inorganic acid to forma pharnaceutlcag y acceptable salt. 20. Process for
the preparation of benzofuran or benzothiophene derivatives according to
Claim1 in which Rrepresents a group (c) in which R6 25 and R7 are

i dentical angg g%%ﬁ 5gg?§segtpg%&%pqggH:%ﬂ c% act rlzeclI n that a conpound

of general for -

vy . ERS ﬁgkletWQb%hbéangl1nR%geR%ofﬁ ol i §{3E§Fggq§%hexye 7 he same

meaning as in Claiml, is reacted means of car bodi i m de
in the pr esea@gfet_quwd&%ybeﬁéeabrtle%a%% and +0f taBpPRI1 &y Ch gi ves the
desired conpounds in the free base form which can be reacted i f
necessary, Wcbhpaonar g&ngenet-alngoganile:acid to form a phar maceut i cal | y
acceptable salt. 10 21. Process for the preparation of benzofuran or
benzot hi ophene derivatives according to Caim1l in whi R represents a

group (c) in which, R6 and R? ch r @R %gfﬁpL-EI_ygggﬁ characterlzed in

that a conpound \\R
3

T X

5

in which R’ represents the cyano group, the formyl
group, a group (a) or a group (c) and A, Ry, Ry, R3, T,
W, W, X and Z have the same meaning as in Claim 1, is
hydrogenated, this reaction being carried out in the
10 presence of an appropriate catalyst, which gives the
desired compounds in the free base form, which can be
reacted, if necessary, with an organic or inorganic
acid to form a pharmaceutically acceptable salt.
18. Process for the preparation of
15 benzofuran or benzothiophene derivatives according to
Claim 1 in which R represents a group (b),

characterized in that a compound of general formula:

R

7 ._CH=CH—A N/ ™

‘Rs02C ) SURTATT
C 46. Vé§:' \\1?3f

I 7R 7
(5)

in which A, Ri;, Rz, R3, Rs, T, W, W’ and Z have the same

X

20 meaning as in Claim 1, is saponified in the presence of

an alkali metal hydroxide, which gives, in the free



15 CCH=CHA- Nin which Al R, R2, R3, T, W W, X and Z have the sane
neaning as in Caiml, is hydrolyzed in the presence of a strong acid,
whi ch gives the desired conpounds in the free base form which can be
reacted, if necessary, 20 with an organic or inorganic acid to forma 81
phar rraceutlcal | y acceptable salt. 22. Pégcess for the preparation of
benzof uran or benzot hi ophene derivatives“according to Caiml in which R

represents the tetrazolyl group, 5 characterized in that .a conmpound of
i.n which A R1,

ggnekgl ;orgﬁ %F g ahdtEeL§$élFﬁ§y§8WE°uﬁg§nPﬁgf8§mP&aCﬁé|nﬂf i's reacted
with a (tri(§h; @ﬂ Rawﬁéﬁ%é téH aYl £h ﬂ%¥§f Lpsndegifgd conmpounds in 10

the free base T orm e react ed, necessarty Wi'th an organic or

Torgenc ckditybapTies sbasmmoniically sasgy g Snbzceg. mocess o
15 O ai m 16, aghar aghethzgdvien, t hat thbe rpeet 8aLE0Roeh, t BBe desired
5 compounds of formula (1) in which Rs represents
hydrogen, it being possible for the free base thus
formed to be treated, if necessary, with an appropriate
organic or inorganic acid to obtain a pharmaceutically
acceptable salt.
10 19. Process for the preparation of
benzofuran or benzothiophene derivatives according to

Claim 1 in which R represents the hydroxymethyl group,

characterized in that a ketal of general formula:

Rz,
HOH:C ! | T—'CH=CH—A—N "
O~ -0 \y \
C Z R3'
T X R
(6)

15 in which A, Ry, Rz, Rz, T, X, W, W' and Z have the same
meaning as in Claim 1, is deprotected, this reaction
being carried out by means of pyridine p-toluene-
sulfonate, which gives the derived compounds in the
free base form, which can be reacted, if necessary,

20 with an organic or inorganic acid to form a
pharmaceutically acceptable salt.

20. Process for the preparation of
benzofuran or benzothiophene derivatives according to
Claim 1 in which R represents a group (c) in which Rg

25 and R; are identical and each represent hydrogen,



am ne functional group is carried out by neans of a t-butoxycarbonyl
anhydride and the deprotection by treatnent in an acidic nedium 24.
Medi canent, characterized in that it 20 conprises a benzofuran or
benzot hi ophene derivative, or a pharnmaceutically acceptable salt of the
| atter, according to any one of C ains to 15. 25. Pharmaceutical or
veterinary conposition, characterized i9r that it conprises, as 25 active
principle, at |east one benzofuran or benzo 82 thi ophene derivative, or a
har maceut i cal,l ceptable salt of the la according to one of C ains
E to 15, i nabchoay aﬁcgta%r'f)lozne i1th '%H’\ r%od?]@?odfréé e‘3<fc e b gcb‘ﬁ%ﬁ%ceutl cal
vehicle. 5 26. Pharmaceutical or veterinary conposition accordpng to Caim
25, for the treatment of pathol ogicy syndrones of the cardbgVagcular
system 27. Pharnmaceutical or veteqpnary WOWIOSEH -qnH-agcoL ff ng to' Caim 25
or 26, for the treat 10 angipa p tor , yperten5|on‘\gtr|a
ventricul ar orH cul a ﬁ?ﬁ"?g%; er ebr al C|rculatoR¢
i nsufficiency, cardi acy i cre or ardial infarction, conplicated
or not conplicated by cardladX|nsuff|C|ency, or for the prevention of

postinfarction 15 nort4F)ty. 28. Pharnmceutical or veterinary composition
according to one of Claims 25 to 27, characterized in that it conprises

from50 to 5Q0 .0f acti
in Whi% HE''RI® R,, Ry, T, W, W', X and Z have the same

meaning as in Claim 1, is reacted by means of dicyclo-

5 hexylcarbodiimide in the presence of hydroxybenzo-
triazole and of ammonia, which gives the desired
compounds in the free base form, which can be reacted,
if necessary, with an organic or inorganic acid to form
a pharmaceutically acceptable salt.

10 21. Process for the preparation of
benzofuran or benzothiophene derivatives according to
Claim 1 in which R represents a group (c) in which Rg
and R; each represent hydrogen, characterized in that a

compound of general formula:

0 e
I W-W_CH=CH—A—N
=
N ' C éi \\W?aﬁ
SRy 7
@ *

15
in which A, R;, Rz, R3, T, W, W, X and Z have the same
meaning as in Claim 1, is hydrolyzed in the presence of
a strong acid, which gives the desired compounds in the
free base form, which can be reacted, if necessary,

20 with an organic or inorganic acid to form a



principle. 20 29. Use of at |east one benzofuran or benzothi ophene
derivative, or of a pharmaceutically acceptable salt of the latter,
according to one of Cains 1 to 15, for the nmanufacture of a nedi canment
i ntended for the treatnment of pathological syndrones of 25 the

Cardi ovascul ar system 81

pharmaceutically acceptable salt.

22. Process for the preparation of
benzofuran or benzothiophene derivatives according to
Claim 1 in which R represents the tetrazolyl group,

5 characterized in that a compound of general formula:

R2-..

0
] W _CH=CH—A—N S
L 4 f%;' Np.
N 1;__g;"“<;2: R3
&

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

meaning as in Claim 1, is reacted with a [tri(C;-C4
alkyl)Jazidotin, which gives the desired compounds in
10 the free base form, which can be reacted, if necessary,
with an organic or inorganic acid to form a
pharmaceutically acceptable salt.
23. Process for the preparation of
benzofuran or benzothiophene derivatives according to
15 Claim 16, characterized in that the protection of the
amine functional group is carried out by means of a
t-butoxycarbonyl anhydride and the deprotection by
treatment in an acidic medium.
24. Medicament, characterized in that it
20 comprises é benzofuran or benzothiophene derivative, or
a pharmaceutically acceptable salt of the latter,
according to any one of Claims 1 to 15.
25. Pharmaceutical or veterinary
composition, characterized in that it comprises, as

25 active principle, at least one benzofuran or benzo-



10

15

20

25

82

thiophene derivative, or a pharmaceutically acceptable

salt of the latter, according to one of Claims 1 to 15,

- in combination with an appropriate excipient or

pharmaceutical vehicle.

26. Pharmaceutical or veterinary composition
according to Claim 25, for the treatment of
pathological syndromes of the cardiovascular system.

27. Pharmaceutical or veterinary composition
according to Claim 25 or 26, 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 postinfarction
mortality.

28. Pharmaceutical or veterinary composition
according to one of Claims 25 to 27, characterized in
that it comprises from 50 to 500 mg of active
principle.

29. Use of at least one benzofuran or
benzothiophene derivative, or of a pharmaceutically
acceptable salt of the latter, according to one of
Claims 1 to 15, for the manufacture of a medicament
intended for the treatment of pathological syndromes of

the cardiovascular system.



