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BENZOTH OPHENES, METHOD FOR PREPARI NG SAME AND CCNPCSITICNS CONTAI NI NG

SAME 5 The present invention relat ﬂm”mlmmmwﬂmm novel heterocyclic
derivatives and also to the proces eparatlon thereof. In

particul ar, on relates to nawed+ benzof uran hene
derivatives % %%Pié%# 10 represented by the generaFgﬁ‘é?ﬁ‘@ﬁ'zwﬂg -Am (1)
and also to their phar naceutical |y acceptable salts, in 15 which forrmula: 0O
Il Arepresents -0-, -S- or -NHCB repllesents a linear or branched Cl-C5
al kyl ene group optional |y substituted with a hydroxyl group, T represents

hydr ogen or a Cl-C4 radi ca presents__the cyang or
hydr oxymet hy W%%LKO SYPENEEL GPRNEOBIRAE o BENFATHIRERENER. whi ch Ra

represents a, Gl S8 AKYLrEb RN PG XLV ARE U8 P sTrIoNs conTaINING

SAME

5 The present invention relates, in general, to
novel heterocyclic derivatives and also to the process
for the preparation thereof.

In particular, the invention relates to novel
benzofuran or benzothiophene derivatives which can be

10 represented by the general formula:

R W_A—B—Am
—-Y——{/%
— Ry Z

X (1)

\yg—+

and also to their pharmaceutically acceptable salts, in

15 which formula:

i

A represents -0-, -S- or —NH—C—

B represents a linear or branched C;-Cs alkylene
group optionally substituted with a hydroxyl group,

T represents hydrogen or a C;-C; alkyl radical

20 R represents
e the cyano or hydroxymethyl group
¢ an oxime group of formula:
R4~0O-N=CH-

in which Ry represents a C;-C4 alkyl group

UMM

«GNANONT*




2 a carboxyl group of general formula: R COR5 (a) in which RS represents
hydrogen or an alkali nmetal atom a linear or branched Cl-d o al kyl group
er a 5 C3-C6 cycloal kyl group, or R5 represents the group of general
formula: -(CH2)r N (a-1) in which r represents 1 to 4 a carboxyl group of
general fornmula: R C- (b) 10 in which 5 represents a piperidinyl group
optionally N-substituted with a C1-C4 alkyl group or one of the groups of
general fornula: ft R6 -- R7T NRa or F~q -OC OR$-'" (c) (d) 15 in which R6

and R7, which may be | ical _or _djtf r t a C1-C4 al kyl
group, R8 repre§en?scggﬁéﬁ¥grgg?u8rg%cﬁégg%ﬁ}cgggﬁééﬁéne group, and R9
represents hydrogen, an al kali netal aﬁPn1or a Cl-C4 al kyl group,

—C ORs
(a)

in which Rs represents hydrogen or an alkali metal
atom, a linear or branched C;-Cio alkyl group or a
5 C;-C¢ cycloalkyl group, or Rs represents the group

of general formula:

-cH)-N ) @

in which r represents 1 to 4

e a carboxyl group of general formula:

—CORs (b)
10

in which R's represents a piperidinyl group
optionally N-substituted with a C;-C4 alkyl group

or one of the groups of general formula:

RG\N""Ra"“ or Re—O—C—ORs—
Ri//

(c) (d)

15 in which Rg and R;, which may be identical or
different, represent a C;-C; alkyl group, Rs
represents a linear or branched C;-C¢ alkylene
group, and Ry represents hydrogen, an alkali metal
atom or a C;-C; alkyl group,

20 e an aminocarbonyl group of formula:



20 an am nocarbonyl group of formula: 3 ft -GCNHR o0 (e) in which R10

represents hydrogen, a ClL-C4 al kyl, hydroxyl or am no group, a group (c)
above or one of the groups: or -R12 -R31 5 (f) (g) in which R11
represents a group (a) and R12 represents a Cl-C6 al kylene radical, a

group of formula: 0 R13 -CN'~'Rl4 (h)310 in which R13 and R14, which may
be identical or different, represent a  Cl-C4 alkyl radical or a Cl-C4
hydr oxyal kyl group, one of the groups of forrmula below.: N --NH --CQ ~ or
OU CN-CH or --CNNI11 \ﬂL-N \NH' N

—C—NH™R1o
(e)
in which R;q represents hydrogen, a C;-C; alkyl,
hydroxyl or amino group, a group (c) above or one

of the groups:

Ry
‘-@ or '—'RIZ —""RH

(9)
] 0
in which R;; represents a group (a) and Ry
represents a C;-Cs alkylene radical,
e a group of formula:
I Ri3
—C—NZ
Ris
(h)
10 in which R;3 and Ris, which may be identical or
different, represent a C;-C4 alkyl radical or a
C,-C4 hydroxyalkyl group,
e one of the groups of formula below:
N
< .
\\\()' o
()
N N
Z Y Chs # TN
———CL\\ or ——C\\\ g
() (I
15 R; represents a C;-C¢ alkyl, C3-C¢ cycloalkyl,

phenyl or benzyl group, or a group of formula:




(k) (1) 15 Rl represents a Cl1-C6 al kyl, C3-C6 cycloal kyl, phenyl or benzyl
group, or a group of fornmula: 4 5 R2_ -, or NNR19 or -N, (Am) (AnR)
- (CH2) P-Ri in which Rl1 has the sane neaning as previously and p

represents 1 to 4, Amrepresents a nitrogenous group of fornula: R16
(CB-21n N, (CH _2m ( AnB) in which: RZ,represents hydrogen, a linear or
branched C -C6 alkyl group optionally subs cycloal kyl group or a 10

Benzyl group, R3 represents a |inear or branched Cl1-C6 al kyl group
optionally substituted with a hyd

oup, a C3-C6 cycl oal kyl group, a
group (m, a benzyl group or L‘fglﬁ%jpp group of fornula: R17 B - (O)m

and
in which Ri1 has the same meaning as previously

p represents 1 to 4,

Am represents a nitrogenous group of formula:

(CHy)n Ris
B / \ ( Ry,
_N/Z“-i or —N N-—ng or ——N_ Q

~—Rj3-- \ / (CHYm Ry

(Amy) (Am,) (Amg)

in which:
R, represents hydrogen, a linear or branched Ci1-Ce
2 >

alkyl group optionally substituted with a hydroxyl
group, a group (m), a C3-Cs cycloalkyl group Or a

10 benzyl group,
R; represents a linear oY branched Ci1-Ce alkyl
group optionally substituted with a hydroxyl
a

group, & Ca-Cs cycloalkyl group, a group (),

benzyl group or a phenyl group of formula:

Ri6
Ry7
—B—(O)m—
(m)
Rys

Ris, R17 and Rig, which may be identical or

15

different, represent hydrogen, Or a hydroxyl, |
nitro, amino, C,-C4 alkoxy or C1-C4 alkylsulfonamldo
group, )
, the
20 R, represents hydrogen, a Cc;-Cs alkyl group
diphenylmethyl group, a mono-, di- or

- i- or
trimethylphenyl group. a mono-, di



(n) R18 15 R16, R17 and R e, which may be identical or different,
represent hydrogen, or a hydroxyl, nitro, amno, G -C4 al koxy or Cl-C4
al kyl sul fonanm do group, 20 R19 represents hydrogen, a Cl-C5 al kyl group,
the diphenylmethyl group, a nono-, di- or .trimethylphenyl group, a
nono-, di- or 5 trimethoxyphenyl group,ca group (a), a group (b) or a
group (c), mand n each represent 0 or i R2 and R3, when they are taken
together, represent 5 a linear or branched C3-Cl0 al kyl ene group

optionally substitute 4 Dy, I QVQH&a h a or with a
group (m and Eﬁ%ﬁéﬁﬁo ¥9\%§¥ régéﬁ% - 0=, g%;alterﬁg#?vggy R2 and R3
whi ch are |ndepe .@ g? and R3 taken together being represented in
the formula (AM) by t%e S --J located between R and R3 W W and Z

are such that: - mw{a@cwreﬁmg@n@r@ bgenfical, represent 15 CH Z
represents -0- or -S-, - when Wrepresents CH and VV represents |

R, and R;, when they are taken together, represent
5 a linear or branched C;3;-Ci;o alkylene group

optionally substituted with the hydroxyl group,

with a group (a) or with a group (m) and

optionally interrupted by -0-,

these alternatives, R; and R; which are independent
10 or R; and R; taken together, being represented in

the formula (Am;) by the symbol
A

--- 1ocated between R, and Rj

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-Rgp, 2

—CH=C‘R21

represents

Ry, and Ry being identical or different and

representing hydrogen, a halogen atom, for example
20 fluorine, chlorine or bromine, a C;-C; alkyl

radical, such as methyl, or a C;-Cq alkoxy radical,

such as methoxy,

X represents -0O- or -S-

Y represents a -CO- or -CHy;- radical, or a radical

25 of formula




C-R20, Z represents -CH=C-R21 R20 and R21 being identical or different and
representi ng hydrogen, a hal ogen atom for exanple 20 fluorine, chlorine
or bromne, a Cl1-C4 al kyl radical, such as nethyl, or a Cl-C4 al koxy

radi cal, such as nmethoxy, X represents -0- or -S Y represents a -CO or
-CH2- radical, or a radical 25 of fornula 6 OR22 -CH- (73) in which R22
represents hydrogen, a Cl-C4 al kyl radical or an acyl radical of formula:
-C-R23 (74) in which R23 represents a C1-C4 al kyl radical, or Y represents
H2C CH2 O Cl10 it being understood thgjrthe conbination of the R Rl and
Am groups contains 0, 1 or 2 groups (a), 20 these benzofuran or
benzot hi ophene derivatives being i ntdm{for m@B)i ndi vi dual isonmers or of a
m xture thereof, with the exclusion of the conpound net hyl

2- phenyl - 3-[ 4- (2- pi peridin-1-yl et hoxy)benzoyl] - 15

benzo[ b] t hi ophenerbwiardioxRy, atepoésént suhadfd@en, a C1-C4 alkyl

radical or an acyl radical of formula:

i 74
—C—Rz (74)
‘5 in which R,3; represents a C;-Cy alkyl radical,
or Y represents
e
_:c;:g_

it being understood that the combination of the R,
R; and Am groups contains 0, 1 or 2 groups (a),

10 these benzofuran or benzothiophene derivatives
being in the form of individual isomers or of a
mixture thereof,
with the exclusion of the compound methyl
2-phenyl-3-[4-(2-piperidin-1-ylethoxy)benzoyl]-

15 benzo [b]lthiophene-6-carboxylate of formula (72)

below:

(72)

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

- either R represents an isopropoxycarbonyl group



bel ow. (72) C asses of preferred conpounds of the invention can be
represented by the conpounds of formula (1) 20 in which: - either R
kepresents an i sopropoxycarbonyl group 7 - or Amrepresents a

di et hyl pi peridino group. Likew se, a specific class of conpounds of

formula | is that in which: Y represent? a -CO radical. 5 Another class of
preferred conmpounds of formula (1) is that in which: represents a benzoyl
radi cal . Li kewi se, a specific class of conmpounds of 10 forrmula (1) is that

D v ch Che ent b W USRS A miena, el Liken e
oS, ion 4. "Final 1y, e AT T ) s R B R epr asent s
glggthzl i)i geL |“§§1%ntglf&%pfyrl%2:y:oig?ﬁ%iu a?rgug ginceit f\\;] :)legcrare;sglntnfll ? can al so be
regarded Y represents a -CO- radical.

5 Another class of preferred compounds of

formula (1) is that in which:
W-W'
represents a benzoyl radical.

Likewise, a specific class of compounds of

10 formula (1) is that in which the entity:
w-w

e
represents a 4-oxybenzoyl radical.
Likewise, the compounds of formula (1) in
which X represents -0- are preferred compounds, as are
15 those in which the chain:
-A-B-Am
is located at position 4.
Finally, the compounds of formula (1) in
which R; represents n-butyl, B represents a propylene
20 group and Am represents a diethylpiperidinyl group, in
particular 3,5-diethylpiperidinyl, can also be regarded
as preferred.
Compounds of formula (1) can exist in the
form of optical or geometrical isomers, for example the

25 compounds in question in which Am represents a



as preferred. Conpounds of formula (1) can exist in the formof optical or
geonetrical isoners, for exanple the 25 conpounds in question in which Am
represents a 8 diethyl piperidinyl group or in which R represents an
-R4- O N=CH group. Consequently, the invention relates both to the

i ndi vi dual isoners of the conpounds of formula (1) 5 and to m xtures
t-hereof, in particular the racemc mxture. The invention also relates to
the pharmaceutically acceptable salts of the conpounds of fornula (1)

formed froman qrganic or._inarganic acid, 10 As exanples of organic salts
of Thi's typ e BIH P Tia oL AR byl a2t el coERe P NGT ot

met hanesul f onat @, o _o%&% ascor bate, panvate, succi nate, hexamate,

bi smet hyl enesdl icyl at e, e%ﬁﬁnedisulfonate, acetate, propionate, tartrate,

15 salicyl ate, citraieboﬁgéﬁﬁgﬁgf&,I@géaiﬁ@e@@igﬁerelggggag@gﬁ,tgandelate,
citraconate, aspartate, palmtate, stearate, itaconate, glycolate,

p- anmi nobenzoa{e, ; Y A £, 1 DisREeaest| f190at Smpodnd§| sENESHh pAat e) and
t heophyl | i neacetate salts and 20 the salts formed froman am no acid, such

as the | gsi ngng ofc hiStighiee sdéteos imopganicubattshef rabémi¢ype, nention
may be made of hydrochl oride, hydrobrom de, sulfate,
mixture.

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

10 As examples of organic salts of this type,
mention may be made of oxalate, maleate, fumarate,
methanesulfonate, benzoate, ascorbate, pamoate,
succinate, hexamate, bismethylenesalicylate,
ethanedisulfonate, acetate, propionate, tartrate,

15 salicylate, citrate, gluconate, lactate, malate,
cinnamate, mandelate, citraconate, aspartate,
palmitate, stearate, itaconate, glycolate,
p-aminobenzoate, glutamate, benzenesulfonate,
p-toluenesulfonate and theophyllineacetate salts and

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

As inorganic salts of this type, mention may
be made of hydrochloride, hydrobromide, sulfate,
sulfamate, phosphate and nitrate salts.

25 It has been found that the compounds of the
invention possess noteworthy pharmacological

properties, in particular antiarrhythmic properties,



sul famat e, phosphate and nitrate salts. 25 It has been found that the
conpounds of the invention possess noteworthy pharmacol ogi cal properties,
i.n particular antiarrhythm c properties, 9 since they have proved to be
capabl e of suppressing or preventing disorders of ventricular and atri al
rhythm Most of the conpounds of the igvention have el ectrophysi ol ogi cal
properties of classes 1, 2, 3 and 5 4 of the Vaughan-WIIi ans

cl assification, which confer bradycardic, antihypertensive and

anti-a-adrenergic and _anti-P-adrenergic r rties which are

nonconpet i t iSA&CE | %d?at‘feorﬁrc??b%cf ot g‘?ehec%%%]g ntfs TR ST 3679 ¥hl ayed

anti oxi dant properties,.an affinity f j t . 410 bilit

fo enhance. B Sytred St o Tt R S e Y

denonstrate rjionﬂ bd# Ae pg&ﬁg{&ﬂ&ss‘ i Tg}lé espeSic i ward ous hornonal agents,
€,

such as, for exanp angiot ensi n , arginine vasopressin, neuropeptide Y

or 15 endoth@ldd, TPRELT | 55056 £ LaPabk e piss&nder ing 4 heng conpounds

in question very useful 1In e treatnment of certain pathol ogi cal syndrones

of the cardi PVHs @ va SIsdeWil 1i % td Tad & £ dat Ien | n@at dendowfedngi na 20
pectoris, hypertension, arrhythma, in particular atrial, ventricular or

supravent ri gidadyedrdiyd hram: i Bfpeesedive £nid Can td ool yadnemd i dLd ey .
Li kewi se, the conpounds of the invention can be used in the treatnent
anti-B-adrenergic properties which are noncompetitive.
In addition, most of the compounds have also displayed
antioxidant properties, an affinity for sigma receptors
10 and an ability to enhance NO synthesis.

Moreover, 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

15 endothelin.

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

20 pectoris, hypertension, arrhythmia, in particular
atrial, ventricular or supraventricular arrhythmia, or
cerebral circulatory insufficiency. Likewise, the
compounds of the invention can be used in the treatment
of heart failure or myocardial infarction, possibly

25 complicated by heart failure, or for the prevention of

post-infarction mortality.



of heart failure or myocardial infarction, possibly 25 conplicated by heart
failure, or for the prevention of post-infarction nortality. 10 In the
antitunmor field, the conpounds of the invention nmay be of use as
potentiators of anticancer ‘agents. Consequently, the invention also
relates to a 5 nedicinal product, characterized in that it conprises a
conpound derived from benzofuran or benzot hi ophene, or a pharnmaceutically
acceptable salt of the latter, according to the invention. Consequently,

the invention also relates to har u or veteri Jar nposi tions
conprising, as activep riﬁi g@?%“% q@% npIRG TS % ?% Vention in
conbination wth a SU|tabIe e | en Bpﬁ{g§9 t Dependi ng
on the rout & BRIty ali’l on %e é%10 ent yégiés%%ﬁ%&ég% human
wei ghi ng 60 a1l Tie between 2 and 2000 ng of active principle, in
particul ar between 50 and 500 ng of active principle. The conpounds of

formula (1) can be pr%%,m;dl%tﬁé&&i&llm&%@ﬂ{@@st 29 1. The
conmpounds of formula (1) 1n which Y represents the -CO group(DRl

COMDI i S€5 NI dat] x5z Sudl kabha vl i £60 bVEREE OF QsgnpARRESRs esents a
group (Anl) or (AMR),
compound derlved from benzofuran or benzothiophene, or
a pharmaceutically acceptable salt of the latter,
according to the invention.
Consequently, the invention also relates to
10 pharmaceutical or veterinary compositions comprising,
as active principle, at least one compound of the
invention in combination with a suitable excipient or
pharmaceutical vehicle.
Depending on the route of administration
15 chosen, the daily dosage for a human weighing 60 kg
will lie between 2 and 2000 mg of active principle, in
particular between 50 and 500 mg of active principle.

The compounds of formula (1) can be prepared

according to the following methods:

20 I. The compounds of formula (1) in which
e Y represents the -CO- group
° R; comprises no carboxylic or alkali metal

carboxylate group
] Am represents a group (Am;) or (Amy), this
25 group comprising no carboxylic or alkali metal

carboxylate group, or Am represents a group (Amz) in



25 group conprising no carboxylic or alkali metal carboxylate group, or Am
represents a group (An8) in 11 which RL6 and/or R1l7 and/or R18 are
different froman amno or Cl-C4 al kyl sul fonam do group, can be obt ai ned:
A. - Wen R represents a cyano or hydrOxynethyI 5 group, a group (a) in
which R5 represents a Cl1-Cl0 al kyl C6 cycl oal kyl group or else the
group (k), by reacting, in the presené@'of a basic agent such as an

al kali et al hydroxide or carbonate, a ketone derivative of general

formul a: 10 |n which R repre; sent a Cl- k C6 cycl oal kyl
phenyl or 10@11%{05]%1,7 ﬁ‘ﬁ ?‘rpaﬁ (%Jg@% lye%%%oxw |% or al kal i

met al carbox l.ate group~ T t he same nmeani ng as above,
éﬁrqg Cérakky% 80%%&?80 en?é

A" represent repr t he cyano or

hydr oxynet hy, r & L oUp (k) or a-C2 R'5 group, in which R'5
represents aéaég %ll%btt GT‘H - cycl oal kyl radical, wth a conmpound of

general formula: R24- Eﬂﬂﬂ ﬁ?ﬁeﬁﬁéséhﬁ/mla:rcﬁﬁo r&pr Syrdetgiy@up (Al ) or

(AmR2), this group conprising no carboxylic or alkali netal carboxylate
group, og el grpuprdiyBla) MaiieiciRlIG repdetenitl’ sand/of, Bi&yar e

different froman amno group or a Cl-C4 al kyl sul fonam do group, B has the
sane or Ci-Cg cycloalkyl group or else the group (k), by
reacting, in the presence of a basic agent such as an

alkali metal hydroxide or carbonate, a ketone

derivative of general formula:

. ?  wawa
e ne

in which R'; represents a C;-Cs alkyl, C3-Cs cycloalkyl,

10

phenyl or benzyl group or a group (m) comprising no
carboxylic or alkali metal carboxylate group, T, W, W',
X and Z have the same meaning as above, A' represents

15 OH, SH or NH; and R' represents the cyano or
hydroxymethyl group, the group (k) or a -CO;R"s group,
in which R"; represents a Ci1-Cip alkyl or C3;-Ce
cycloalkyl radical, with a compound of general formula:

Ry4-B-Am' (3)

20 in which Am' represents a group (Am;) or (Amy), this
group compfising no carboxylic or alkali metal
carboxylate group, or else a group (Am;) in which R
and/or R;7; and/or Rig are different from an amino group
or a Ci;-Cs alkylsulfonamido group, B has the same

25 meaning as above and Rys represents:



25 neani ng as above and R24 represents: 12 either a hal ogen atom such as,
for exanple, a chlorine atom or a Cl-C4 al kyl sul fonyl oxy or C6- Clo

aryl sul fonyl oxy radical, which nakes it possible to obtain, in the free
base form the desired conpounds of 5 fornula |I in which A represents -0-
or -S or a hal ocarbonyl group, which makes it possible to obtain, in the
free base form the desired conpounds of formula (1) in which A represents
O Il -NHC 10 Usually, the reaction takes place at the reflux

tenperature of the solgﬁﬁeysaeqjﬁcg%nn%%gﬁ%@ we npérteéggﬁﬁiﬂigag 90C,

this solvent possibly el ng, for ar sol ven

N N di et hyl] QLA Aedn KSONE GURD 89kyi 801 BXATRLEY odSclEby! ethyl

ket one. B. - represents the cyano group, an group, a

group (a) inWhgoh frepEeseiscal, Ghilde mkyd oF LSséboryctoal kyl group

or else the group (k), by reacting a conpound of general formula: A---
B--Hal (4) Zhidihish thhe Bird® Inade fornly WMe adek A é&@veohbheus@seof meani ng

as above, and R' represents the cyano group,
5 formula I in which A represents -0- or -S-
or a halocarbonyl group, which makes it

possible to obtain, in the free base form, the desired
compounds of formula (1) in which A represents
O
I
-NH—~C—

10 Usually, the reaction takes place at the
reflux temperature of the solvent used or at a
temperature not exceeding 90°C, this solvent possibly
being, for example, a polar solvent such as
N,N-dimethylformamide or a ketone such as, for example,

15 methyl ethyl ketone.

B. - When R represents the cyano group, an
Ry-O-N=CH- group, a group (a) in which Rs represents a
C;-Cio alkyl or C3-Cs cycloalkyl group or else the group

(k), by reacting a compound of general formula:

RY s W ' A—B—Hal
| ¢ 4
R'.' Z ( )

/
X

20
in which A, B, R';, T, X, W, W' and Z have the same

meaning as above, and R" represents the cyano group,
the group (k), an R4-O-N=CH- group or a -COzR"s group in

which R"; has the same meaning as above, and Hal



the group (k), an R4-0-N=CH group or a -CO2R'5 group in which R'5 has the
sane neani ng as above, and Hal 13 represents a hal ogen atom such as, for
exanple, <chlorine or bromne, with a conmpound of general formula: H An
(5 5 optionally in the formof a salt, for exanple in the hydrochloride
form in which A has the sane neaningtsas above, the reaction taking

pl ace in the presence of a basic agent”such as an al kali netal hydroxide
or carbonate or an excess of amne of formula (5) in basic 10 form which

gi ves the desired conpounds. of forpula (1 ipt fre e form

General |y, t?ﬁp¥%ﬁﬁR$%ﬁa?%?%%g%?aﬁﬁogi %%%h ?%f ?§§ %%%g?éture of the
medi um and | ol ar S S i hykf orapide, acetonitrile
or 15 nethy?hg? ??gK%?S%%Sﬂ%?eaﬁ&g%%l%Fké%ﬁégﬁé,ggu % as benzene or

t ol uene. (l-fégﬁg R represents the cyano group, an R4-O N=CH group, a
group (a) in |c% R5 represents a Cl-Co alkyl or C3-C6 cycloal kyl group

or else the group 20 (k), by reagtigfg a conpoungdsef general formula: R i
(6) inwhich R", R1, T and X have the sanme neani ng as above, with a halide

of general fopPLbRa11P W Whé-gorth of a salt, for example in the
hydrochloride form, in which Am' has the same meaning
as above, the reaction taking place in the presence of
a basic agent such as an alkali metal hydroxide or
carbonate or an excess of amine of formula (5) in basic
10 form, which gives the desired compounds of formula (1)
in the free base form.

Generally, the reaction takes place at the
reflux temperature of the medium and in a polar
solvent, such as N,N-dimethylformamide, acetonitrile or

15 methyl ethyl ketone, or an apolar solvent, such as
benzene or toluene.
C.- When R represents the cyano group, an
R;-O-N=CH- group, a group (a) in which Rs represents a

C;-Cy1o alkyl or C3-Cg cycloalkyl group or else the group

20 (k), by reacting a compound of general formula:
R"
R’y
v ©)
X

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

above, with a halide of general formula:

QO W-W A—B—Am



11 Hal-C\ Z (7) 14 in which A B, Arl, W W, Z and Hal have the same
meani ng as above, the reaction optionally taking place in the presence of
a Lewis acid, such as alumnum chloride, stannic chloride, ferric chloride
or silver 5 trifluoronethanesul fonate, whi ch gives the desired conpounds
of formula (1) in the free base form jsually, the above reaction takes
place in an apol ar solvent such as a halogenated conpound, for exanple

di chl oronet hane or dichl oroethane, and at a 10 tenperature of between

anbi ent tenperatur nd it he, ref. |luxt tlr-e. td , It is
possi bl e t o ‘Bbt 1n§f ﬁ)é' %’o%ﬁ%u’nd’g’ 3’? f or rrui% %‘W lllar?yévﬁl&gﬁ %%Igéér oup Am
represents oun. ( i i angd, I f , onvertin
a secondarng%%ﬁ% f4¥2§9éﬁ%gw%ﬁ%]{Eﬁmwl§§ﬁﬂﬁ%§g%%h%y(éé#fﬁ%ﬁp¥%ﬁﬁula )

-NHR2, to a, tgid i ares Moo HYa IGaFLs O iy, "Bads £5 & epimannd of general
f or mul a: Halfhéﬁ{Bfﬁgzo In which Hal represents a hal ogen atom preferably

brom ne, and.;R3hase | e S reRNdPes BdeYEc ¢MBori@acst opi pref er abl y

taking place at the ref lux tenperature, in the presence of a basic agent

such as san k@l iordmhet hdryeoxi cieatos, oatibeinageveshilod désisedhe
compounds of formula (1) in the free base form.

Usually, the above reaction takes place in an
apolar solvent such as a halogenated compound, for
example dichloromethane or dichloroethane, and at a

10 temperature of between ambient temperature and the
reflux temperature.

Alternatively, it is possible to obtain the
compounds of formula (1) in which the group Am
represents a group (Am) in which R; and R; are

15 different, by converting a secondary amine of formula
(1) comprising a group (Am;) of formula -NH-R;, to a
tertiary amine by reaction by means of a compound of
general formula:

Hal-R3 (8)

20 in which Hal represents a halogen atom, preferably
bromine, and R; has the same meaning as above, the
reaction preferably taking place at the reflux
temperature, in the presence of a basic agent such as
an alkali metal hydroxide or carbonate, which gives the

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



25 desired compounds of fornula (1) in the free base form 15 The conpounds
of formula (1) in which R represents an oxine group of fornula R4-0-N=CH
can be in the formof stereoisoners. The nmethods descri bed above under B)
and C) 5 neke it possible to obtain these oxime derivatives in the form
of m xtures of isomers. However, these jsonmers may be produced in separate
f-or m usi ng known nethods such as, for anpl e, chromat ography or
precipitation. D.- Wien R represents the group (j), by reacting, 10

preferably at the reflux tenperature of_the di . a Co d of I

formula: Ol 11-VA- 'HBQ -%%FPW%#% %mﬁ?q""ei waﬁ%h"%l\?g%?ﬁt Wg\e/\?,eri

and Z have the sane meaning. . , ~ MM ne, My, ch qi.v t he

desired 15 C‘Vtﬁ%ﬁ%&t%farf or-fiu eai %??Mﬁ?nogmhfe%%fr)%c i g)r iﬁgje&gor%n ich

hydrOChlor'QS%Q%Qahﬁﬁﬁﬂgéfe@&e}%if$$ﬁéféfy’ with a basic agent such as an
al i

al kali metal "hydroxide or an a metal carbonate, which gives the

desired conpounds in tg fEEenHASCAESEM L] dBSvOeRZQEHT BN #Rd C)
benzot hi ophene derivatives

5 make it possible to obtain these oxime derivatives in
the form of mixtures of isomers. However, these isomers
may be produced in separate form using known methods
such as, for example, chromatography or precipitation.

D.- When R represents the group (j), by reacting,
10 preferably at the reflux temperature of the medium, a

compound of general formula:

O

I T W A—s—Am
Ha2N—NH—C /| %—{Z\%
1
©

~

X )

in which A, B, T, W, W', X and Z have the same meaning
as above, with phosgene, which gives the desired

15 compounds of formula (1) in the hydrochloride form,
which hydrochloride can be treated, if necessary, with
a basic agent such as an alkali metal hydroxide or an
alkali metal carbonate, which gives the desired
compounds in the free base form.

20 The benzofuran or benzothiophene derivatives

of formula (1), which also correspond to the general

L

X (10)

formula:

HO2C

N\



of fornmula (1), which also correspond to the general fornula: A-B-Am HO2C
(10) 16 in which A, Avi, B, R1, T, X, W W and Z have the sane neaning
as above, are thenselves synthetic internediates for the preparation of

ot her conpounds of fornula (1) in which Y represents -CO- and Am 5
represents a group (Am) or (AmR2), this group conprising no carboxylic or
al kali metal carboxyl ate group, or el§b a group (AnB) in which R16 and/or
R17 and/or R18 are different froman amne or a Cl-C4 al kyl sul fonam do

group and in, whi.ch Rl copprises hp carbaxylic or al i .10 I
car boxyl at e §f ot “HcPt 8 end: #hle’ ?%’I %WIV\:I’IQ v?ret%%é(dg% }é?‘éertﬁ'q'%as‘?nrl%m t he

conpounds ofmgg il a 1ggo'g’q tL SPeBeg ﬁgﬁg gd to obtain the
%s f ?a %ﬁ?, ?ﬁ%? gay. g%

desi red conpoun or Isto E.- Wien R represents

a group (b) iﬂtg%#§§i§%és_ngrgéﬁn%feﬁagéeygn(Sf:o@ﬁekfcéﬂbéuﬂaguBf(C) i's

of the prinmary kyl'am noal ype, a conpound of fornula (10), after
protection 0§%£€glénlﬂ? funghienal geguasvhes Adb-28nfephesents a group

(AmML) in whic represents hydrogen, is reacted, preferably in a polar
sol vent, 5 sugbpassbhdk dingtbypf eampMigle, (and ,uskdls Yratupd comprising
no carboxylic or alkali metal carboxylate group, or
else a group (Am;) in which R;s and/or Rj7 and/or Rip are
different from an amine or a C;-Cs alkylsulfonamido
group and in which R; comprises no carboxylic or alkali
10 metal carboxylate group.

To this end, the following methods, starting
from the compounds of formula (10) in question, can be
employed to obtain the desired compounds of formula
(1), that is to say:

15 E.- When R represents a group (b) in which R'sy
represents a group {(c):

a) if this group (c¢) is of the primary
dialkylaminoalkyl type, a compound of formula (10),
after protection of the amine functional group when Am'

20 represents a group (Am;) in which R: represents
hydrogen, is reacted, preferably in a polar solvent,
such as N,N-dimethylformamide, and usually at a
temperature of between 30 and 50°C, with an alcohol of

general formula:

S (11)
25 R7 -



tenperature of between 30 and 50C, wth an al cohol of general fornula:

R6--, NN-RS-OH 11) R~ ~ 25 17 in which R6 and R7 have the sane neani ng as
above and R8 represents a linear Cl-C6 al kyl ene group, the reaction

taking place in the presence of carbonyl diim dazole and

1, 8-di azabi cycl o[ 5. 4. 0] undec-7-ene, ang then, if 5 necessary, the conpound
formed is deprotected, which gives, inthe free base form the desired
conmpounds of formula (1); b) if this group (c) is of the secondary or

terti di al ky!l ami noal kyl . type, d of f | o af
protect  on_of*tH it e Fhett BREF SRS ke Remmi B s ety 2hot &0 am)
| nowalc LERLESENLS o Ygﬁ?%ﬁ”gyg% %ﬁigg%%e Bg%ggﬁaQ%ﬁ'fééﬂlﬁ§¥0t'C

h
sol vent, suc al ogena ocar , an erally at the ref |ux

tenperature piyihg g?&'&m?wcﬁg BrbabRgenati BerBanPeENtmi aHEB18SahAI ONY!

chloride, to obtalrn an acy al1de, which is subsequently treated,

preferably ai gagbieqbitespstat ur ejunbibB-aneakcolnal ehehormal a (11) above
in which P.6 and R7 have the sane neani ng as above and R8 represents a

secondar y5 ornégessary, (Zh&6cahisyhiraetdomgaoup, depdotbededi f wneerssary, the
conpound forned is deprotected, which gives the conmpounds of fornula (1)
gives, in the free base form, the desired compounds of
formula (1);
b) if this group (c) is of the secondary or
tertiary dialkylaminoalkyl type, a compound of formula
10 (10), after protection of the amine functional group
when Am' represents a group (Am;) in which R; represents
hydrogen, is reacted, preferably in an aprotic solvent,
such as a halogenated hydrocarbon, and generally at the
reflux temperature of the medium, with a halogenating
15 agent, such as thionyl chloride, to obtain an acyl
halide, which is subsequently treated, preferably at
ambient temperature, with an alcohol of formula (11)
above in which Rg and R; have the same meaning as above
and Ry represents a secondary or tertiary C,-Cs alkylene
20 group, and then, if necessary, the compound formed is
deprotected, which gives the compounds of formula (1)
in the hydrohalide form or in the free base form, when
the compouﬁd of formula (10) is in excess, which
hydrohalide can be treated, if necessary, with a basic
25 agent, such as an alkali metal hydroxide or an alkali
metal carbonate, to produce the desired compounds in

the free base form.



in the hydrohalide formor in the free base form when

formula (10)

t he conpound of

is in excess, which hydrohalide can be treated, if necessary,

with a basic 25 agent, such as an alkali netal hydroxide or an al ka
nmetal carbonate, to produce the desired conpounds in the free base
R represents either a group}éa) in which RS represents a Cl-C o

18 F.- Wen
at kyl or C3-
pi peri di nyl

5 which R 5

car boxyl at e

C6 cycloal kyl group or a g
group optionally N-substituted with a Cl-C4 al kyl grou
repreﬁ?ﬂtSwﬁeﬁrﬂugeggéﬁ%%%gr%%%%gf”%aﬁng%x%ghcég{gﬁkg

group, ‘a conpoun ormil a er-prote

am ne functpongl, group when- A, epresents.a 4r aun (A 11 B\l G
ge r?% , pr£¥§ra€ yin 1% a g?é hy

represents hydro

and general |

hal ogenati ng agent, such as thiony

€n, 1S reac al 0gén

[ i
form

up (b) in which R5 represents a

p or in
i netal
t he

R2
rocar bon

¥ @thﬁe(b5e&hu%hiEﬁ”ReFa%ﬁéfe@énﬁgeansgﬁgfld¥ﬁ§f &r?u%alide,

oride, to produce an acy

which is SUbé%ﬁ%ﬁﬁthytNeéhﬁgthhﬂe@nwﬁkﬁoﬁobﬁ0é4Qﬁﬁ@?ﬁﬂgfdﬂﬂnﬁfxirﬁ5 RS- OH

(12) in whi

c "5 represents a Cl1-Cl10 al kyl or C3-C6 cycl oal kyl

group

or a group (Bhith WhiCheft &séeps esegtsupa(@) pPesmPr f¥ingreep optional Iy
N-substituted with a Cl- C4 alkyl group or R5 represents a group (d)
conpri si ng 26apboggihoxplki alkalal ketalnmebaboggilbharybabepgr aup, and
i f necessary, the conpound formed is deprotected,

10

15

20

25

compound of formula (10), after protection of the amine
functional group when Am' represents a group (Am;) in
which R; represents hydrogen, is reacted, preferably in
a halogenated hydrocarbon and generally at the reflux
temperature of the medium, with a halogenating agent,
such as thionyl chloride, to produce an acyl halide,
which is subsequently treated with an alcohol of
general formula:

R'"5s—OH (12)
in which R'"gs represents a C;-Cio alkyl or C;3-Cg
cycloalkyl group or a group (b) in which R's represents
a piperidinyl group optionally N-substituted with a C;-
Cs alkyl group or R's represents a group (d) comprising
no carboxylic or alkali metal carboxylate group, and
then, if necessary, the compound formed is deprotected,
which gives the desired compounds of formula (1) in the
hydrohalide form or in the free base form when the
compound of formula (10) is in excess, which
hydrohalide can be treated, if necessary, with a basic

agent, such as an alkali metal hydroxide or an alkali

t hen,



whi ch gives the desired conpounds of formula (1) in the hydrohalide form
or in the free base formwhen the conpound of formula (10) is in excess,

whi ch 25 hydrohalide can be treated, if necessary, with a basic agent,
such as an al kali netal hydroxide or an alkali 19 netal carbonate, to
produce the desired conpounds in the free base form G - Wen R represents
a group (e) in which RIO represents a bfoup (f) conmprising no carboxylic
or 5 alkali netal carboxylate group, a conpound of formula (10), after
protection of the am.ne functjona resents a group (Anl)

in which RQ]?%Eﬁ%s%ﬁﬁgon%§%roﬁ%hpr?gu?%aE?%dgeﬁiﬁ?g HOFRE HAEl ogenat ed

hydr ocar bon and eneraII he ref lux tenperature, 10 with a
halogenatingt en ees%% d Eghtthonyl chloride, to produce an acyl chloride,

which is subsequ tIy fi%epﬁ égéﬁggbgygféu%npgfngnt@Hpgﬁakgre, with a

conpound of fornmnu In which he sanme nmeani ng as

above, and t eéént@eéeéféu% (fhecsﬁﬁPQ§DHgfﬁan@grbéxyfp&OBECted whi ch
gives, in the Tree base form the desired conpounds of “forrmula (1) in

whi ch R1@ repiese)tfefall 4Pbbky1hPeVGi6lip, t HecRABoGhQUAT T EPERGEAL S a group
(a) in which R5 20 represents a C1-C4 aIkyI or C3-C6 cycl oal kyl group. H.-
When R represenfs argepupréectionhbehtRd0amine functional group

when Am' represents a group (Am;) in which R; represents

hydrogen, is reacted, preferably in a halogenated

hydrocarbon and generally at the reflux temperature,

10 with a halogenating agent, such as thionyl chloride, to
produce an acyl chloride, which is subsequently

treated, preferably at ambient temperature, with a

compound of formula:

CO2R's
e
(13)

15 in which R"s has the same meaning as above, and then, if
necessary, the compound formed is deprotected, which
gives, in the free base form, the desired compounds of
formula (1) in which R;; represents a group (f) in which
the Ry;; group represents a group (a) in which Rs

20 represents a C;-C; alkyl or C3-Cg cycloalkyl group.

H.- When R represents a group (e) in which Rio
represents a C;-C4 alkyl group, an amino group or a
group (c), a compound of formula (10), after protection
of the amine functional group when Am' represents a

25 group (Am;) in which R; represents hydrogen, is reacted,

preferably in a halogenated hydrocarbon and generally



represents a Cl1-C4 al kyl group, an am no group or a group (c), a conpound
of fornmula (10), after protection of the am ne functional group when Ani
r-epresents a 25 group (Anl) in which R2 represents hydrogen, is reacted,
preferably in a hal ogenated hydrocarbon and generally 20 5 at the ref |ux
tenperature, with a hal ogenati ng agent,__.such as thionyl chloride, to
produce an acyl halide, whichis subseﬁ%ently treated, preferably at
anbient tenperature, wth an anine of general fornula RG Rio--NH2 or
~N- R8- NH2 R7, " é é élS) ch R6, RY Rﬁ t he sane neani ng as
above and RRR0tPepFes HFstﬁm?ﬁr@ﬁuE?kleBP anﬁ OgﬁaPtéPg aHE  t hen, if

h d f whi.ch
after bas ct%ﬁgﬁ?%ofﬂl?ﬂg g%%%.ggﬁrgéecéﬁﬁ o5 b SPrdh Ry 8B, onal Y
hydr ohal i de {arm, of ggﬁgg%éﬁg aseataam ﬁfes@ekggwogpoaaﬂlga f ormul a

(10) is in excess, e can be treate necessary, wth a
basi ¢ agent, ¢ shchy,26u28 akehi aﬁeaﬁhnehas@reéhgﬁa@faemahgall met al

carbonate, to produce the 15 desired conpounds in the free base form 1I.-
Wien R represents a group (e) in which RIO reBsesents a group (g)

conprising no carbBkyt+BHar alkali oetal carboxyMNgye—gesNHa conmpound of
formul a R%//

(14) (15)

in which Rs, R; and Rg have the same meaning as above
and R'ip represents a C;-Cy alkyl or amino radical, and
then, if necessary, the compound formed is deprotected,
which gives, optionally after basic treatment, the

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

15 desired compounds in the free base form.

I.- When R represents a group (e) in which Rjg
represents a group (g) comprising no carboxylic or
alkali metal carboxylate group, a compound of formula
(10), after protection of the amine functional group

20 when Am' represents a group (Am;) in which R; represents
hydrogen, is reacted, preferably in a polar or apolar
solvent, such as N,N-dimethylformamide or a halogenated
hydrocarbon, for example dichloromethane, with a salt

of a compound of general formula:



(10), after protection of the am ne functional group 20 when Am represents
a group (Aml) in which R2 represents hydrogen, is reacted, preferably in
a polar or apolar solvent, such as N, N-dinethylformam de or a hal ogenat ed
hydr ocar bon, for exanple dichloronethane, wth a salt of a conpound of
general formula: 21 0 11 H2N--R12--C--ORt | i (16) in which R12 has the
sane neani ng as above and R 11 represents a Cl-C4 al kyl or C3-C6
cycloal kyl radical, the reaction taking place in the presence of an acid 5
scavenger such as an amne, for eQanple triethylamne, and then, if
necessary, the conpound forned isll deprotected, which gives, in the free
base form the desi red{@éﬂp&un'dscfﬁ"(gérlrlml a (1) in whi R10 represents a
group (g) in which the group R11 represents a group 10 in which R5
represents a Cl-C4 alkyl or a C3-C6 cycloal kyl group. J.- Wen R

represents ajgrehpck My, Bysr eaet sageameanipouas eboker amldar(10), after
protection of the am ne functional group when AmM represents a group (Am)

in 15 whi ch Reprepersens sCyair adkyl preleradlaydlIvalkyialmgkinstled the
hydr ocarbon and generally at the ref lux tenperature of the medium wth a
hal ogenat i ngregenion sakimnasplacenyh théopreeente pfodncacad acyl halide,
5 scavenger such as an amine, for example triethylamine,
and then, if necessary, the compound formed is
deprotected, which gives, in the free base form, the
desired compounds of formula (1) in which R;; represents
a group (g) in which the group Ri; represents a group
10 (a) in which Rs represents a C;-C4 alkyl or a C3;-Ce
cycloalkyl group.

J.- When R represents a group (h), by reacting a
compound of formula (10), after protection of the amine
functional group when Am' represents a group (Am;) in

15 which R; represents hydrogen, preferably in a
halogenated hydrocarbon and generally at the reflux
temperature of the medium, with a halogenating agent,
such as thionyl chloride, to produce an acyl halide,

which is subsequently treated with an amine of general

20 formula:

Ry3
I-]N\
R
14 (a7)

in which R;3 and R;s have the same meaning as above, and
then, if necessary, the compound formed is deprotected,
which gives a salt of the desired compound of formula

25 (1), which is treated with a suitable basic agent, such



which i s subsequently treated with an am ne of general 20 fornula: R13 HN
Rio (17) in which R13 and R14 have the sane neani ng as above, and then, if
necessary, the conpound formed is deprotected, which gives a salt of the
desired conmpound of formula 25 (1), which is treated with a suitable basic
agent, such 22 as an alkali netal carbogate, to produce, in the free base
form the desired conpounds of formula ?? . K - Wen R represents a group
(e) in which RILO represents the hydroxyl group, a conpound of formula 5

, af
(10) #hLet RROAECAARILS! gk oSOt Shebe Rl W A g csents @

benzy! oxyam 8g.8akben! Ot neCyapl et REARAGNL" Edgnuhy g Presence of an

acid scavenger | € an am ne amne, 10 and of

benzotri azol - 1- YkoxthhéﬁdRWEEB¥E§6hE§)Bh9§buBhQ@bUﬁhh%h%EhUQEPPhOSphate
hereinafter referred to as BOP, and then, if hecessary, the conpound

formed is deppetaehed. twBi Bh)asbxos geaay , 0%y aBhpecaaberyford@nkvati ves,
whi ch are hydrogenated in the presence of 15 a suitable catalyst, for

exanpl e mal | adbyum eiaeeopkoeectpbat ofiurhkl asknet dupcadonel igrolbe free base
form the desired conpounds of fornmula (1).

when Am' represents a group (Am;) in which R; represents
hydrogen, is reacted with a benzyloxyamine salt, for
example the hydrochloride, in the presence of an acid
scavenger, for example an amine such as triethylamine,

10 and of benzotriazol-l-yloxytris(dimethylamino)phos-
phonium hexafluorophosphate, hereinafter referred to as
BOP, and then, if necessary, the compound formed is
deprotected, which gives benzyloxyaminocarbonyl
derivatives, which are hydrogenated in the presence of

15 a suitable catalyst, for example palladium charcoal or
platinum black, to produce, in the free base form, the
desired compounds of formula (1).

In the processes E. to K. above, the

protection of the amine functional group of the

20 compound of formula (10), i.e. the protection envisaged
when Am' represents a group (Am) in which R, represents
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

25 by means of 9-fluorenylmethyl chloroformate, and the
deprotection is subsequently carried out by treatment

with a secondary amine, for example piperidine or



In the processes E. to K. above, the protection of the am ne functional
group of the 20 conpound of formula (10), i.e. the protection envisaged
when Ami represents a group (Anml) in which R2 represents hydrogen, can be
obt ai ned, for exanple, by treatnent by neans of a conpound which makes
possi bl e the attachnent of a group mhhé? can be easily renpved, in
particul ar 25 by neans of 9- fluorenyl hy chl or of or mat e, and t he
deprotection is subsequently carried out by treatment with a secondary

am ne, for e eridine_o 23 .di et n ui t abl e sol vent,
for exanpl e nﬁ#ﬁﬁ%@gﬁﬁrf6pnﬁnfgéta% ethH¥8ﬁ50u§8§ gfaFganula (1) can be
used as syn hﬁthgmeghgﬁggg hgaefor conpounds of the invention, 5 in
particul ar thé cyano erlva I'VES Whi ch al so correspond to the general

formula: ? YV- A' B- Amh e XelN ¢ ?Bnné@‘ofA o@F (11 Wh We wScndsZ have
1 omnng

t he sane neaning as above. hus, the met hods, starting with
the conpoundg ﬂfchfqu&@uhﬁt@%%bdllatage%bw&on@%na% #TRhEY dhvieachiepar e t he
conmpounds of Fornu | a in which Y represents -CO, Anlrepresents a group
(Am) or 5 (Ag8) parﬁ:h!'c&lﬁli’oﬂheCQQ‘BhbSldlég'lﬂfatﬁ.&l’eléowmch ansal kali 15 met al
carboxyl ate group, or else a group (AnB) in which

correspond to the general formula:

o | . )/N'\%A—B—Am -
R \\Z

7~
X

in which Am', A, B, R';, T, W, W', X and Z have the same
meaning as above.

10 Thus, the following methods, starting with
the compounds of formula (18) in question, can be
employed to prepafe the compounds of formula (1) in
which Y represents -CO-, Am represents a group (Am;) or
(Amy), this group comprising no carboxylic or alkali

15 metal carboxylate group, or else a group (Am;) in which
Ri¢ and/or Riy; and/or Rig are different from an amino
group or a C;-C4 alkylsulfonamido group, and in which R;
comprises no carboxylic or alkali metal carboxylate
group, that is to say:

20 L.- When R represents a group (e) in which Rip
represents.hydrogen, a compound of formula (18) is
hydrolyzed in the presence of a strong acid, such as,
for example, sulfuric acid, and generally at ambient
temperature, which gives, in the free base form, the

25 desired compounds of formula (1).



R16 and/or R17.and/or R18 are different froman amno group or a Cl1-C4

al kyl sul fonam do group, and in which RL conprises no carboxylic or alkal
metal carboxylate group, that is to say: 20 L.- Wen R represents a group
(e) in which RRo represents hydrogen, a conpound of formula (18) is
hydrol yzed in the presence of a strong Za\fi d, such as, for exanple,

sul furic acid, and generally at anbient” " tenperature, which gives, in the
free base form the 25 desired conpounds of formula (1). 24 M- Wen R

el e AR hen BB ORI, g tetes,

preferably in an aprotic suc ah aromatic

exanpl e ben&?{yﬁo rlll%.gl )ezid%nfleér@ | YpRbed BT 6T 1:h Uxn SapeePEE At Ur e of

the nedium w ut yl azi dot 1 n, Ich gives, 1n the free base form the

desired compoyndsnOf sd@k Ml dak ldrohdtid ey &PIPRHIBES, Ofof O&RANBLEL) 1N
whi ch: Y represents the -CO group 10 Rl conprises no carboxylic or

al kal i et alpegAsROXyt At 61 GEREIP addn G OREESENAS €h@r pEPLEANTL) conprising no
carboxylic or alkali netal carboxylate group and in which RL6 and/or R17
and/ or R&8 lfermispreserd 6hethai medpueupwdthat Elb®dylakkgbdsithf omancko group,
or else Amrepresents a group (AnmB) in which R16 and/or R17 and/or R18
gives, in the free base form, the desired compounds of
formula (1).
IT. The compounds of formula (1) in which:
L Y represents the -CO- group
10 . R; comprises no carboxylic or alkali metal
carboxylate group
. Am represents a group (Am;) comprising no
carboxylic or alkali metal carboxylate group
and in which Rjs and/or Ri;; and/or Rig
15 represent the amino group or a C;-Cy
alkylsulfonamido group, or else Am represents
a group (Am3) in which Rjs and/or Ry;; and/or Rig
represent the amino group or a Ci;-Cy
alkylsulfonamido group, can be obtained in
20 the following way:
a) when R;s and/or Ri;; and/or Rig represent the
amino group, by hydrogenating, preferably at

ambient temperature and at normal pressure, a

nitro compound of formula:

R ? W _A—B—AmM"
R' Z

(19)

25



represent the am no group or a Cl1-C4 al kyl sul fonam do group, can be
obtained in 20 the follow ng way: a) when R16 and/or R17 and/or R18
represent the am no group, by hydrogenating, preferably at anbient
tenperature and at normal pressure, a nitro conpound of fornula: A--

B. "Ami (19) 25 25 5 10 15 in which A ,B, R1, T, W W, X and Z have the
sane neani ng as above, R has the sane ning as above but conprises no
carboxylic or alkali netal carboxylate group, and AmM 1 represents either

a group (Anl) conprising nho ., carbgxylic kal, | t carboxyl at e group
and in which R16 and/ o%nR‘nglSRngrgng Ly 21;? ie?\‘%’ tg %‘?r% %%%%p‘?ﬁ%r a

group (AmB), in whi Chs%ﬁ%@aﬁggﬁ%gﬁ%z apgiar Blﬁage%gsgghe &angigpro

group, in the presence 0 Sui e catfalyst such as ney nic
pl ati num oxi de or pall gdi gbgélgﬁtogoﬁbggsgg nBYEEQBBk9&&E_8Eid medi um and
ic

preferably in a polar solvent, for exanple an al cohol;
alkali metal carboxylate group, and Am';

5 represents either a group (Am;) comprising no
carboxylic or alkali metal carboxylate group
and in which R and/or Ri; and/or Rig
represent the nitro group, or a group (Am3),
in which Rjg and/or R;; and/or Rjg represent

10 the nitro group, in the presence of a
suitable catalyst such as Raney nickel,
platinum oxide or palladium oxide or zinc in
hydrochloric acid medium, and preferably in a
polar solvent, for example an alcohol, which

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

b) When R;s and/or Ri; and/or R;g represents a

C;-C4 alkylsulfonamido group, by reacting an

amino compound of formula:

R ? W A—B—AmM"?
3¢
R'y Z (20)

-
X

20
in which A, B, R';, T, W, W', X and Z have the

same meaning as above, R has the same meaning
as above but comprises no carboxylic or
alkali metal carboxylate group, and Am';

25 represents either a group (Am;) comprising no



gives, in the free base form the desired conpounds of forrmula (1). b)
When R16 and/or R17 and/or R18 represents a Cl-C4 al kyl sul fonam do group,
by reacting an am no conpound of formula: A-B-Am 2 (20) 20 25 in which A,
B, R1, T, W W, X and Z have the sane neani ng as above, R has the sane
meani ng as above but conprises no cargﬁﬁylic or alkali netal carboxyl ate
group, and Am 2 represents either up ( Aml) conprising no 26 5
carboxylic or alkali netal carboxylate group and in which R16 and/or R 7

d/ R18 whi ch R16
gzdIS; R17 ;ﬁg;gfega8 FRpre & ﬁocgégug%$%% @? gp %f?%%%iaa?.égoﬁ? gener a
formul a: HaI - 802. R 16 %%&)lgrwﬁcﬂgﬁ%d%hggogf 5?%%3)# g{lglile%re(égrthSOZ) 20

10 15 (22) in which R represent I'near bran
the amino group, or a group (Ams;) in which R

and/or Ri;; and/or Rig represent the amino
5 group, with a halide of general formula:

Hal—'—SOz—— "16 (21)

or an anhydride of general formula:
(R'16503) 20 (22)

10 in which R'j¢ represents a linear or branched
C1-C4 alkyl radical, the reaction preferably
taking place at ambient temperature and in an
organic solvent, for example an aprotic
solvent, and optionally in the presence of an

15 acid acceptor, such as an amine, for example
triethylamine, which gives, in the free base
form, the desired compounds of formula (1).

III. The compounds of formula (1) in which:
. Y represents the -CO- group

20 ° the combination formed by R, R; and Am, more
precisely R, R;, and (Am;) or (Am;),
comprising 1 or 2 carboxylic or alkali metal
carboxylate groups, that is to say 1 or 2
groups (a) above in which Rs represents

25 hydrogen or an alkali metal atom,

can be obtained:



Cl-C4 al kyl radical, the reaction preferably taking place at anbient
tenperature and in an organic solvent, for exanple an aprotic solvent,
and optionally in the presence of an acid acceptor, such as an amine, for
exanple triethylamne, which gives, in the free base form the desired

conpounds of formula (1). II1l. The conpgynds of formula (1) in which: Y
répresents the -CO group 20 the conbination formed by R, RL and Am nore
precisely R, Rl, and (Aml) or (An2) , corrpri si ng 1 or -2 carboxylic or
al kali metal carhgoxy p hat 1 _or r oy above
in which R5 repr eggn %1% 'ﬁ %gﬁtsor%oéjﬁn%éﬁ( Otn% At c?%’] O%Znﬁ"oe)

obt ai ned: 27 5 a) Wnen oy gh s Rornyla (A):) e Itl g groups R
R1, and (Aml) or (Anﬂfr cgnperl sega - gRSi)groupPAm )Whl o represents

hydrogen or an alkali _getal tup thenetderry r@%{e’ggntgeh Wolderent from
a -C02R5 group in which R5 represents a Cl- d o al kyl or C6gfcycl oal kyl

radi cal , by saponifyingr ah bl&alpr eseace sebond Raw Gragenigroly®)y an
al kali nmetal hydroxide, for exanple sodium
5 being different from a -CO;Rs group in which
Rs represents a Ci~Cjo alkyl or C;-Ce
cycloalkyl radical, by saponifying, in the

presence of a basic agent, namely an alkali

metal hydroxide, for example sodium

10 hydroxide, a compound of formula:
R P W A—B—Am4
J=c—<
S Ri Z

X (23)

in which A, B, R, R;, T, W, W', X and Z have
the same meaning as above, Am's represents a
group (Am;) or (Amy;) as defined above and R,

15 R;, and (Am;) or (Amp) are such that one or
two of them comprise a -CO;R"; group in which
R"s has the same meaning as above, the other
group(s) being different from a -CO;Rs group
in which Rs represents a C,-Cio alkyl or Ci:-Cg

20 cycloalkyl radical, which gives, in the free
base form, the compounds of formula (1) in
which one or two of the groups R, R;, and
(Amy) or (Am,) comprise a -CO3Rs group in which
R; represents an alkali metal atom, which

25 compound is treated, if necessary, with a



10 hydroxi de, a conpound of fornula: A-B-AmM 3 (23) in which A, B, R R, T,
W W, X and Z have the sane neaning as above, AmM 3 represents a group
(GAmL) or (AmR2) as defined above and R, 15 Rl, and (Anl) or (AnR) are
such that one or 20 25 two of themconprise a -CO2R "5 group in which R'5

has the sanme neani ng as above, the othe 8 group(s) being different froma -
CO02R5 group in which RS represents a -C10 alkyl or C3-C6 cycl oal kyl

r-adi cal, which gives, in the free base form the conpounds of fornula (1)
in which one or two of _the groups R1 n A r( . conprise a
-C02R5 group in which 5§§°pgp?g§§nt?bgnegﬁﬁgﬁﬁ %ﬁ?%%CE?Sﬁﬁéa%%éé' conpound
Is treated, if necessafy, W kb 28 1 tr achd, for exanple
hydr ochl ori ¢ aci d, mh%%ﬁég}%gg?srnlghégfrgg%%aégsgofﬁgg?hghgdesired
conpounds of formula (&LghiReWhbehpBonds of formula (1) in which Rs

represents hydrogen. However, when, in this

5 formula (1), R represents the cyano group and
one of the groups R;, (Am;) or (Am;) comprises
a carboxylic group, it is also possible to
treat, by means of tributyltin oxide, a
compound of formula (1) in which Y represents

10 -CO-, A, B, T, W, W', X and Z have the same
meaning as above, R represents the cyano
group, and R;, (Am;) and (Am;) are such that
one of them comprises a -CO;R"s group in which
R's has the same meaning as above, to produce,

15 in the free base form, the desired compounds
of formula (1).
b) When, in this formula (1), one of two of
the groups R, Ry, (Am) or (Amy) comprises a
-CO3Rs group in which Rs represents hydrogen

20 or an alkali metal atom, and the other
comprises a -CO,Rs group in which Rs
represents a C;-Cip alkyl or C3;-Cs cycloalkyl
group, the third group being different from a
-CO2Rs group in which Rs represents a Ci-Cip

25 alkyl or C3-C¢ cycloalkyl radical,
- either by hydrogenating a compound of

formula:



represents hydrogen. However, when, in this formula (1), R represents the
cyano group and one of the groups R1, ( Aml) or (AnR) conprises a
carboxylic group, it is also possible to treat, by nmeans of tributyltin
oxi de, a conpound of fornula (1) in which Y represents -CO, A B T, W

W, X and Z have the same neaning as ve, R represents the cyano group,
and R1, (Am) and (AnR2) are such that e of themconprises a -CO2R'5
group in which R'S5 has the sane nmeani ng as above, to produce, in the free

base form the desired corrpounds of forrrula (1). b) When, in this formula

(1), one of two of R e gr oups R AeHAh',conprises a - CO2R5
n alkali nmetal atom and the
whi

group in which R5 rep
other conprises a - QQ gro Fg represents a @kyC o al kyl or
C3-C6 cycl oal kyl gr --- hird gr ou be| ng different froma -CO2R5
group in which R5 reresents a Cl-Co alkyl or C3-C6 cycloal kyl radical, -
ei ther by hydrogenating a conpound of fornmula: 29 A-B-Am4 (24) 5

in which &, B, R, R;, T, W, W', X and Z have

the same meaning as above, Am'y, represents a
group (Am;) or (Am;) as defined above, and R,

5 R;, and (Am;) or (Am;) are such that one of
them comprises a -CO;R"s5 group in which R"g
has the same meaning as above and another of
them comprises a benzyloxycarbonyl group, the
third group being different from a -CO3Rs

10 group in which Rs represents a C;-Cip alkyl or
C3-C¢ cycloalkyl radical, in the presence of a
suitable catalyst, for example palladium
charcoal or platinum black, and preferably in

an organic solvent;

15 - or by hydrolyzing a compound of formula:
R ? )/N- A—B—Am's
| CN
2 R4 2 (25)
X

in which A, B, R, R;, T, W, W', X and Z have
- the same meaning as above, Am's represents a
group (Am;) or (Am;) as defined above, and
20 R, R;, and (Am;) or (Am;) are such that one
of them comprises a -CO;R"5 group in which
R"5 has the same meaning as above and

another of them comprises a t-butoxy-



10 15 in which A, B, RR R, T, W W, X and Z have the sane neani ng as
above, Am 4 represents a group (Am) or (AnR) as defined above, and R

R1, and (Aml) or (AnmR) are such that one of them conprises a -CO2R'5 group
i‘'n which R'5 has the sane neani ng as above and another of them conprises
a benzyl oxycarbonyl group, the third g§§up being different froma -CO2R5
group in which R5 represents a Cl-Clo afkyl or C3-C6 cycloal kyl radical,
i-n the presence of a suitable catalyst, for exanple palladium charcoal or

D Compound of formil b KRR BERE (35 o Ta Shrem vl R VR YT W
(Amt) or (ATD) as def | NEH ROV TEIN T R COE B PART) PLar( Nie) ol e
Same moani ng as above AndUARGTRES 1T e by Reh T Bion s
radical, in the presence of trifluorocacetic
5 acid, and preferably in an organic solvent,
for example an aprotic solvent such as
methylene chloride,
which makes it possible to produce the
desired compounds of formula (1) in which one
10 of two of the groups R, R;, and (Am;) or (Amy)
comprises a -CO;Rs group in which Rs
represents a C;-Cyo alkyl or C;-C¢ cycloalkyl
group, and the other comprises a -CO;Rs group
in which Rs represents hydrogen, that is to
15 say a carboxylic group, which compounds can
be treated, if necessary, with a suitable
basic agent, for example an alkali metal
hydroxide, to produce, in the free base form,
the desired compounds of formula (1) in which
20 one of two of the groups R, R;, and (Am;) or
(Am,) comprises a -CO;R; group in which Rs
represents an alkali metal atom, the other a
group of formula -CO;Rs in which Rs represents
a C;1-Cy9 alkyl or C3-Cs cycloalkyl radical,
25 which compounds can themselves be treated, if
necessary, with a strong acid, for example

hydrochloric acid, to produce, in the free



10 15 20 25 carbonyl group, the third group being different froma -CO2R5
group in which R5 represents a Cl1-Cl0 al kyl or C3-C6 cycloal kyl radical,
in the presence of trifluoroacetic acid, and preferably in an organic
solvent, for exanple an aprotic solvent such as nethylene chloride, which
makes it possible to produce the desir conpounds of formula (1) in which
one of two of the groups R, Rl, and (AnT) or (AnR) conprises a -CO2R5
group in which R5 represents a Cl-Clo al kyl or C3-C6 cycloal kyl group,

TNy e g R L e
necessary, wth a SUIt%Qk %ﬁe ﬁighagggt fg&oeé? hgeggoﬁhga i taI

hydr oxi de, to produce, ree base orn1 ire cohpobhds of

formula (1) in which gRpg an% pf Aﬁg HMRS #?q$£ tc)lor (AnR)
I ‘et a

conprises a -CO2R5 group in represents 2n al atom the
other a group of fornggfgupmgﬁé bﬁh\_A_f@l &h-Bo, R eRyRRfNtiH whikk @0 al kyl or

C3-C6 cycl oal kyl radical,
5 represents a C1-C;y alkyl or Ci3-Cg¢ cycloalkyl
group.

IV. The compounds of formula (1) in which Y

represents a group
(|3R22

10 can be obtained:
a) when Rjy; represents hydrogen, by reducing a
compound of formula (1) in which Y
represents the -CO~ group, by means of an
alkali metal borohydride, such as sodium
15 borohydride, and preferably in a solvent
such as an alcohol or an ether, which |
gives, in the free base form, the desired
compounds of formula (1),
b) when R;; represents a C;-C; alkyl radical or
20 an acyl radical of formula -CO-R;:, by
reacting the secondary alcohol thus
formed, that is to say a compound of
formula (1) in which Y represents the
~CHOH- group, with:
25 - either an alkali metal hydroxide, and

then with a halide of general formula:



whi ch conmpounds can thensel ves be treated, if necessary, wth a strong
acid, for exanple hydrochloric acid, to produce, in the free 31 5 base
frorm the desired conpounds of formula (1) in which one of two of the
groups R, Rl, and (Anl) or (AnR) conprises a carboxylic group, the other
a -CO02R5 group in which R5 represents ??CH-CJO al kyl or C3-C6 cycl oal kyl
group. IV. The conpounds of formula (1)"Tn which Y represents a group OR22
--CH 10 15 20 25 can be obtai ned: a) mhen R22 represents hydr ogen, by

reduci ng a conpound of fornmula (1) i %% repr ﬁg ts the -CO group,
by neans of an alkali netal borohydrfag, - %h as so bor ohydri de, and

preferably in a sol vent suchh aﬁafl %oﬁﬁkogg g%@e ??ghhggnlgbves I n

the free base form the d%3|re cornpounds

as above,

- or an acyl halide of general formula:

|
Hal—C—Ry; (27)

in which Hal and R;3; have the same meaning
as above, the reaction taking place in the
presence of an acid acceptor such as
pyridine,

10 so as to produce, in the free base form, the
desired compounds of formula (1).

Depending on the structure of the starting
product, mixtures of compounds can be obtained
during the reduction. These compounds can be

15 separated from their mixture according to
conventional techniques, for example by elution
chromatography.

V. The compounds of formula (1) in which Y
represents the -CH;- group can be prepared,

20 preferably, by reducing a compound of formula (1)
in which Y represents the -CHOH- group, by means
of an alkali metal borohydride, such as sodium
borohydride, in the presence of trifluorocacetic
acid, and preferably in a solvent such as an

25 alcohol, an ether or a halogenated hydrocarbon,
which gives, in the free base form, the desired

compounds of formula (1).



b) when R22 represents a Cl-C4 al kyl radical or an acyl radical of formula
-CO-R23, by reacting the secondary al cohol thus formed, that is to say a
conmpound of formula (1) in which Y represents the -CHOH group, with: -
either an al kali netal hydroxide, and then with a halide of general
formula: 32 R23 Hal 5 (26) in which Hal ,gnd R23 have the sane neaning as
above, or an acyl halide of general formila: 0 11 Hal-k- -R23 (27) in
whi ch Hal and R23 have the same nmeaning as above, the reaction taking

place in the presence_.of an.acid ccentor h ridine 0 as to
produce, in the free bSEQerégV thg egPFéé%%bﬁgz&n S oFmPuP§ﬁ| %(1)

Cepenl o, oSBT 46158 ThaSIe LA Be R alucty mXL gy of cormounc:
fromtheir ”b%EHbelchQEQHQQ bRt at a temperature of the order of
-10° to +10°C, preferably at 0°C.

5 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 to
pharmaceutically acceptable salts by reaction with a
suitable organic or inorganic acid, for example oxalic,

10 maleic, fumaric, methanesulfonic, benzoic, ascorbic,
pamoic, succinic, hexamic, bismethylenesalicylic,
ethanedisulfonic, acetic, propionic, tartaric,
salicylic, citric, gluconic, lactic, malic, cinnamic,
mandelic, citraconic, aspartic, palmitic, stearic,

15 itaconic, glycolic, p-aminobenzoic, glutamic,
benzenesulfonic, p-toluenesulfonic or
theophyllineacetic acid, or with lysine or histidine.

The compounds of formula (2) in which R
represents a cyano or -CO;R"s group, and also the

20 compounds of formula (4) in which R" represents a cyano
or -CO;R"s group, can be prepared starting from a

compound of general formula:

RI

‘ p R'1 (28)



conventional techniques, for exanple by elution chromatography. V. The
conpounds of formula (1) in which Y represents the -CH2- group can be
prepared, 20 preferably, by reducing a conmpound of formula (1) in which Y
represents the -CHO+ group, by nmeans of an alkali netal borohydride, such
as sodium borohydride, in the presence_of trifluoroacetic acid, and
preferably in a solvent such as an 25 af ohol, an ether or a hal ogenat ed
hydr ocarbon, which gives, in the free base forn1 t he desired conpounds of

formula (1 33 General | t he reduction of the ounds_of Jula (1
in mhlch(Y)réBr@EéﬁFs Xﬁffeﬁﬁn FEHOHEY P8u8r|sc§ é&é&ﬂ adt 2{ (1

Lemperature gf ihe.ofder gg?a%%gg ;nga;a%gg B G5B Y0106 L

conmpounds of *f reé paseé orn1acco?8|ng to one

or ot her of £P|t985@88ta%?ﬁsgr gHBVSfC?@nQEgieQB?REHX be converted to

pharmaceuticall y accep e sa react sui tabl e organic or
inorganic acid, for exanple 0ﬂ3I|C'“&®vn§!e|c fumari nmet hanesul f oni c,
benzoi c, ascorblc panohp sugci nyc, T c, blsneﬂﬁylenesalicylic,
et hanedi sul foni c, aceti c, prop oni &% tarlc salicylic, citric,
gl uconi c, Iactic, mal i ¢, cinnam c, ndelic, citraconic, aspartic,
palmtic, stearic, 15 itaconlc glycollc p- anlnoben20|c gl utam c,
5 in which W, W', Z and Hal have the same meaning as
above and R;; represents a methoxy, acetylthio or nitro
group or -A-B-Hal in which A, B and Hal have the same
meaning as above, in the presence of a Lewis acid as
catalyst, for example ferric chloride, stannic chloride
10 or aluminum chloride, and in a solvent such as a

halogenated hydrocarbon, so as to obtain a ketone of

general formula:

R: 7 W Rz
. ]

~ 1 A (30)
X

in which R' represents a cyano or -CO;R"s group and R'y,
15 T, W, W', X, Z and Rys have the same meaning as above,
which gives:
- when Rys represents an -A-B-Hal group, desired
compounds of formula (4),
- when Rys represents the methoxy group, compounds which
20 are O-demethylated in the presence of a suitable
agent, such as pyridine hydrochloride, boron

tribromide or aluminum chloride, to produce the



benzenesul fonic, p-toluenesulfonic or theophyllineacetic acid, or with

| ysi ne or histidine. The conpounds of formula (2) in which R represents a
cyano or -CO2R'5 group, and also the 20 conmpounds of fornula (4) in which
R' represents a cyano or -CO2R'5 group, can be prepared starting froma
conpound of general fornula: (28) 34 iﬂ% ich R represents a cyano or
-CO2R'5 group and R 1, T and X have t sane neani ng as above, which
conpound is treated with a conpound of general formula: 0 WW R25 (29) H

al-.CG--"~Z5in which w, W, _Z an have the _sape_neaning._as above
and R25 repr es‘é?ﬁ‘%o’*épﬁl%t?\}cl)vxv,’e a%%f’%lf?lil_‘gi br i ‘ﬁ’]?Joceh ggouﬁe%lfe?i- BHal in

which A B an ﬁﬁl have the sane neaning as above, in the presence of a
Lewis acid as “Catalyst, for exanple ferric chloride, stannic chloride 10

or al um num chl.ori i d b
um num chi, oL, Elgj[sogggg'fegeglt§oItlﬁ%”%c%‘ﬂ?{ié:?ﬁa%gr?gggg%%ﬂltp%%nﬁ‘\éRr ocar bon

So as to obtain a eneral formi ) in whic

represents a Qxﬁfghoéréngégée@rﬁypméﬁHsF%§1a d8idabV¥ MhsiX adeapd R25

have the sane nmeani ng as above, Wwhich gives:
5 such as an alkali metal hydroxide, to produce the

desired compounds of formula (2) in which A
represents SH,
- when Rys represents the nitro group, compounds which
are reduced by hydrogenation in the presence of a
10 suitable catalyst, such as palladium charcoal, to
produce the desired compounds of formula (2) in which
A' represents NH;.
Alternatively, the compounds of formula (2)
in which A' represents the hydroxyl group and R’
15 represents a cyano or -CO;R"s group can be obtained
starting from a compound of formula (28) which is
treated with phosgene and then with a compound of

general formula:

W-W' OCH;

<z> (31)

20 in which W, W' and Z have the same meaning as above,
the reaction taking place in the presence of a Lewis
acid, such as, for example, aluminum chloride or
stannic chloride, to produce the ketones of formula
(30) in which Rjs represents the methoxy group.

25 These ketones of formula (30) thus produced

are then subjected to O-demethylation in the presence



- when R25 represents an -A-B-Hal group, desired conpounds of fornula (4),
- when R25 represents the nethoxy group, conpounds which 20 are

O denethylated in the presence of a suitable agent, such as pyridine
hydrochl ori de, boron tribrom de or alum numchloride, to produce the 35
conpounds of the formula (2) in which ﬁ% represents OH, - when R25
represents the acetylthio group, conpo Ris  which are treated by nmeans of a
sui tabl e basic agent, 5 such as an al kali netal hydroxide, to produce the

desi red conpounds of formu i n_which eprese when R25
represents fﬁé Hi TP oea ?uﬁg%ﬁ) cﬁHﬁE %ﬁl%%rléiﬁ e%%%ﬁ Si§rh9ﬁrogenation
in the presqgegmgft 1b§éﬁf§étgpl 5#%3% gyfgeastﬁa£ Sgifn1charcoal to
produce the desite npounds of } resents NH2.

Alternatlveg% &$§é2§m€qmgg§réé é&%ﬁ%ﬁﬁﬁé?) in which A represents t he

hydr oxyl p and 5 represents a cyano or -CO2R'5 group can be

obtai ned starting frOﬂgg.@gmggﬁﬁggcgfffggmﬁfa(gﬁy M@I&E&éﬁ Atreated W th
phosgene and then with a conpound of general fornula: - H3 < Z

5 represents the hydroxyl group and R' represents the
hydroxymethyl group can be prepared starting from a
compound of formula (2) in which R' represents a -CO;R"s
group, according to the sequence of stages below:

a) the ester of formula (2) in question is
10 treated, at the reflux temperature of the medium, by
means of glycol in the presence of p-toluenesulfonic

acid, to form a diether of general formula:

I |VV*“V
0O OH
RHSO:)_C \C& ﬁ
R, “Z
T X

in which R';, R"5, T, X, W, W' and Z have the same

(32)

15 meaning as above,
b) this compound of formula (32) is reduced
by means of an alkali metal hydride such as lithium
aluminum hydride, and in a solvent such as an ether, to

produce a dialcohol of general formula:

L v OH
HOHZC@@\EL<Z§ (33)
1
20 T X . .

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

above,



(31) 20 in which W W and Z have the same neaning as above, the reaction
taking place in the presence of a Lewis acid, such as, for exanple,

al um num chl oride or stannic chloride, to produce the ketones of formula
(30) in which R25 represents the nethoxy group. 25 These ketones of fornula
(30) thus produced are then subjected _t,p O denethyl ation in the presence |
36 of a suitable agent, such as pyriding hydrochloride, boron tribronide
or alum numchloride, to finally produce the desired conpounds. The

R Topresents the. nych bxBt Ay GFBEh EARC LG BrEDEPohoct AP EPRECPPOm &
compound of LA 81 LPCIALED £k RILAEROLSefar COK Selmpy goo g
Dol ek, Phe e b gpec abuce, ohe!HEqTE i O, ofegpeLL o yeol 10
formul a: 77vgg\gig§cgg;mggﬁﬁ&g~ HZ (32) oww S OH
5 The compounds of formula (2) in which R'
represents the group (k) can be obtained by treating a
compound of formula (2) in which R' represents a -CO;R"s
group, with acetamide oxime in the presence of an
alkali metal hydride, which gives the desired
10 compounds.
The compounds of formula (4) in which R"
represents the cyano group, a -COxR"s group or the group
(k) can be prepared by reacting, preferably at the
reflux temperature, a compound of formula (2) in which
15 R' represents a cyano or -CO;R"s group, with a
dihalogenated compound of general formula:
Hal—B—Hal (34)
in which Hal represents a halogen atom, preferably
bromine, and B has the same meaning as above, the
20 reaction taking place in the presence of a basic agent,
such as an alkali metal hydroxyl or carbonate, to give
the desired compounds.
Likewise, the compounds of formula (4) in
which R" represents an R;-O-N=CH- group can be obtained:
25 a) by reducing an ester of formula (28) in
which R' represents a group (a) in which Rs represents a

C1-C10 alkyl or C3-Ce¢ cycloalkyl radical, by means of a



HOH2C-/ F--i (33) in which R1, R'5, T, X, W W and Z have the sane 15
meani ng as above, b) this conpound of formula (32) is reduced by neans of
an al kali netal hydride such as |ithium alum num hydride, and in a sol vent
such as an ether, to produce a dial cohol of general formula: 20 Z Rl in
which R1, T, X, W W and Z have the s§€e meani ng as above, 37 c) the

di al cohol thus obtained is deprotected y nmeans of pyridine

p-tol uenesul fonate, preferably at the reflux tenperature of the nmedium

whi ch gives the sired conpounds. 5 The cgnpounds of formyla, (2) in which
R Cfenr ooent il EARLEr SERREK) SUR B8 BolUrRHby DT eSCrREIE LeoRbGlnd of
formula (2) | i esent - . oup, W cetam de oxine
in the prese%g%mg?ﬁgnﬁ§%%§§%f ggtngﬁy§§?§%?oa%?cﬁeggégég? e desired 10
conpounds. T gxﬁgggpunds of formula (4) in which R* represents the cyano
group, a - R'S group or the group (k) can be prepared by reacting,
preferably at the reflux tenpe ‘1conpound of formula (2) in which
15 R represents a cyand@H,C ~Rhith a

(35)

5 in which R';, T and X have the same meaning as above,
b) by oxidizing this alcohol of formula (35)
with oxalyl chloride so as to form the aldehyde of
general formula:
0O
{l

HC R

. X (36)

10 in which R';, T and X have the same meaning as above,
and
c) by reacting the aldehyde thus obtained,
with a compound of general formula:
R, —O—NH, (37)
15 optionally in the form of one of its salts, in an acid-
scavenging solvent, for example pyridine, to form the

oxime of general formula:

R¢—0—N=CH Ry 9
X
in which R';, T and Rs have the same meaning as above.
20 The compound of formula (38) in question is
then treated either with a compound of formula (29) so
as to produce the desired compounds, or first with

phosgene, and then with a compound of formula (31), and -



di hal ogenat ed conpound of general forrmula: Hal-B-Hal (34) in which Ha
represents a hal ogen atom preferably brom ne, and B has the sane neani ng
as above, the 20 reaction taking place in the presence of a basic agent,
such as an al kali netal hydroxyl or carbonate, to give the desired
compounds. Likew se, the conpounds of ;génula (4) in which R' represents
an R4- O N=CH group can be obtai ned: a) by reducing an ester of formula
((28) in mhich R represents a group (a) in which R5 represents a Cl-do

of a 38,suitable agent, such as

al kyl or - cycl oal radi cal
a hydri de, f n% Srpret |?%|%ﬁ?nﬁlﬁH¥E%ﬁ$ﬁyﬁ?Fd%auango?ﬂ1an al cohol of

I f i
35 above, °r§“%9m%§#9*f%%§’§% Fet AR ORR e of T FB RAR T3S L aPt ol yl
chloride SO %8*&%épgc %g?g%geogfbgggﬁr@£1£%BHH58 HglcﬁlgtgégBG) 10

in which R 1 nmeani n ove
the desired compounds.

5 As regards the compounds of formula (6), they
can be obtained as follows:
A- The compounds of formula (6) in which R"
represents a -CO;R"s group located at position 5 and
R';, located at position 2, represents a C;-C¢ alkyl,
10 C;3-C¢ cycloalkyl, phenyl or benzyl group, can be
prepared according to the sequence of stages below:

a) first, a benzoate of general formula:

R "5

(39)
X—H
in which R";, T and X have the same meaning as above, is
15 treated with methanesulfonic acid in the presence of
phosphorus pentoxide and of hexamethylenetetramine, to

give a formyl deriva;ive of general formula:

O2R's

T

CH (40)
X—H
in which R"5, T and X have the same meaning as

20 above,



c) by reacting the al dehyde thus obtained,
formula: R4 -O--NH2 (37) 15 optionally in the formof one of
an aci d- scavengi ng sol vent,

dener al

either wwth a conpound of fornmula (29)

wi th a conpound of general
its salts,
for exanple pyridine, to formthe oxine of

formula: R4-0-N=CH 20 (38) in which R1, T and R4 have the sane
meani ng as above. The conpound of forngéa (38) in question is then treated

as to produce the desired

conpounds, or first with phosgene, and then with a conpound of fornula

(31), and 39 finally

or .caysi.ng.an

in

8-denethyLatipn, for_2&22ﬁﬁgsgggﬁ%ﬂ§ﬁbé%?L%P%@Plap ?P i A8 hydrochlorLde or
oo o 8 Mo S b SR g e

conmpounds of
conpounds of formula (6)

can be obfained~ as

10

igr whrgh Bho,fepgsents a - C2R'S5 group located at
position 5 and R 1, | ocat ed af position 27 represents a Cl-C6 al kyl,

C3- C6 cycl oal kyl, phenyl or beBeyl group, can be prgﬁﬁred according to the

sequence of stages below. a) first, a benzoate of g

ral formul a:
in which R"; represents a C;-Cg alkyl, C;-C¢ cycloalkyl,
5 phenyl or benzyl group, which gives the compounds of

general formula:

02R "5
. o)
T I
C—H
X (42)

|
R"|—"‘CH‘—C02C4H9——1Z

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

10 c) this ester of formula (42) is treated with
formic acid or trifluorocacetic acid, which gives the

acids of general formula:

02R "5

C—H
(43)
X

|
R"\—CH—CO,H

in which R":;, R"5, T and X have the same meaning as
15 above,

d) this compound is cyclized in the presence

of benzenesulfonyl or of p-toluenesulfonyl chloride and-

R'S



(39) X-Hin which R'5, T and X have the sane neani ng as above, is 15
treated with nmethanesulfonic acid in the presence of phosphorus pentoxide
and of hexanmethyl enetetranmine, to give a fornyl derivative of general
formula: 02R 5 X-H in which R'5, T and X have the sane neani ng as 20 above,
40 b) this conmpound of formula (40) is 4fubsequently reacted wth an ester
of general fornula: R'I-CHC02 C4 HO-t " Br (41) in which R'1 represents a
Cl-C6 al kyl, C3-C6 cycloal kyl, 5 phenyl or benzyl group, which gives the
conpounds of __gener

and x have tﬂg g%ngg%g;%%%ékgérfag%sgfz%g%%?g?h%%géi%SLngﬁgkﬁrﬁg%és(§;?1il
E¥egéﬁgr21tp%?%ﬁ?§%96§§'9885055aglH@rgggﬁﬁig ?%5@1 whi ch gives the acids
B- The compounds of formula (6) in which R"
represents the cyano group located at position 5, and
5 R';, located at position 2, represents a C;-C¢ alkyl,
C3-Cg cycloalkyl, phenyl or benzyl group, can be
prepared as follows:

a) first a formyl derivative of general

formula:
Hal

O
T |
—H

X—CH, (44)
10

in which Hal, T and X have the same meaning as above,
is treated with zinc cyanide in the presence of a
suitable catalyst, for example a palladium derivative,
such as tetrakis(triphenylphosphine)palladium, which

15 gives the compounds of general formula:

CN
0
T I
C—H
45
X—CH (#9)

in which T and X have the same meaning as above,
b) this compound of formula (45) is
subsequently demethylated with lithium chloride, which

20 gives the compound of general formula:



0 11 CGHX R',,-CHCO®2H (43) in which R'1, R'5, T and X have the sane
nmeani ng as 15 above, d) this conpound is cyclized in the presence of
benzenesul fonyl or of p-toluenesul fonyl chloride and 41 of an acid
acceptor, such as triethylam ne, which gives the desired conpounds of
formula (6). B- The conpounds of fornuIE%(6) in which R represents the
cyano group located at position 5, and R 1, located at position 2,
represents a Cl-C6 al kyl, C3-C6 cycl oal kyl, phenyl or benzyl group, can be
prepared as follows: a) first &Nornyl derivative of general fornula: Hal
-H 10 X-CH3 (44) in which Hal, |T and X have the sane neani ng as above, is
treated with zinc cyanide in regence of a suitable catalyst, for
exanpl e a pal | adi um deri vati

X—H (46)

in which T and X have the same meaning as above,
c) this compound of formula (46) is then

treated with an ester of general formula:

(47)
R",——-(I:H—co;_ R"s
Br
5 .
in which R"; and R"s have the same meaning as above, in
the presence of a basic agent, such as an alkali metal
carbonate, which gives the compounds of general
formula:
CN
0O
T I
C—H
(48)
|
R" I_CH—C02 R"s
10

in which R";, R"s5, T and X have the same meaning as
above,
d) and e) this ester of formula (48) is
saponified in the presence of a basic agent, such as an
15 alkali metal hydroxide, and the acid thus obtained is
cyclized in the presence of benzenesulfonyl or

p-toluenesulfonyl chloride and of an acid acceptor,



such as tetrakis(triphenyl phosphi ne)pal | adi um which 15 gives the conpounds
of general fornmula: CN X-CH3 (45) in which T and X have the sane neani ng as
above, b) this conmpound of formula (45) is subsequently denethylated with
I"i thi um chl oride, which 20 gives the conpound of general fornula: S 42 CN
0O 11 CHX-HS5 (46) in which T and X gve t he sane neani ng as above, ¢)
this conmpound of fornula (46) is then treated wth an ester of general
fformula: (47) R" 1-- i CHCQ2 R'5 Br in which R'1 and R'5 have the sane

meani ng as above, in e esence 0 such .as an al kal i
metal  car boRAER, aﬁhFEhengigmfﬂﬁ’cﬂ 8§V8F ggﬁePEFlFSQnula
compounds.
C- The compounds of formula (6) in which R"

represents a cyano or -CO;R"s group located at position
5 5, and R'y, located at position 2, represents a group
{m) in which R;; represents a -CO;R"5 group, can be
obtained according to the sequence of stages below:
a) either, a cyano derivative of general

formula:

CN

_ (49)
10 X—H

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

to form an iodo derivative of general formula:

CN

(50)
X—H
15 in which T and X have the same meaning as above,

or, a compound of general formula:

O;H

T (1)



CNO 11 CH(48) R' 1-CHC®2 R'S5 in which R'1, R'5, T and X have the sane
meani ng as above, d) and e) this ester of fornula (48) is saponified in
tthe presence of a basic agent, such as an 15 al kali netal hydroxi de, and
tthe acid thus obtained is cyclized in the presence of benzenesul fonyl or
p-tol uenesul fonyl chloride and of an a%id acceptor, 10 43 C The conpounds
of formula (6) in which R' represents é cyano or -CO2R'5 group | ocated at
position 55, and R 1, located at position 2, represents a group (m in

thlch Pt 1o s3ae R G P B B0 BB R g o Che
such as tri eyl am N, iGN NES 1A A5l L0 cupaungdss LN 10 X-H (49)

oxidizing agent, such as an alkali metal hypochlorite,

for example sodium hypochlorite, then with a

5 halogenating agent, such as thionyl chloride, and
finally with an alcohol of general formula:
R"—OH (52)
in which R"s has the same meaning as above, which gives

an iodo derivative of general formula:

OZR"5
T |
X—H (53)
10
in which R"5, T and X have the same meaning as above,
b) the iodinated derivative of formula (50)
or (53) is reacted with an acetylenic ester of general
formula:
15 HC=C—(CH,) g—COR"5 (54)

in which R"s and p have the same meaning as above, in
the presence of a suitable catalyst, such as a
palladium derivative, for example
dichlorobis(triphenylphosphine)palladium, and of

20 cuprous iodide, and in the presence of
tetramethylguanidine, which gives the desired compounds

of formula (6).



in which T and X have the sanme neaning as above is treated with iodine in
t he presence of aqueous ammpbnia, to forman iodo derivative of general
formula: CN (50) X-H 15 in which T and X have the sane neani ng as above,
or, a conpound of general formula: (51) X-H 44 in which T and X have the
sanme neani ng as above, is first treate 5with an al kali netal iodide and an
oxi di zi ng agent, such as an al kali netaf~hypochlorite, for exanple sodium
Hypochlorite, then with a 5 halogenating agent such as thionyl chloride,

and finally with an coho eral fo '5-- 04 ( which R'5
has the sane neaning gé aboé gﬁvﬁﬁyé Hjllénclmcr)l uagrlvgt?v%mBE gener al

forml a: OZR 3}l Rg2 he meani ng as

above, b) tﬁe |o§t%§ ég ger?eé?kggno ?o%ﬁ%ﬂg §§0) o?ﬁ(%ééaﬂﬁbreacted with

an acetyleni g esten 9f g88¢tabn 50rgHKAR',, located at position 2,
represents a C3-C¢ alkyl group, can be prepared by

5 reacting an iodinated derivative of formula (53) with

an acetylenic derivative of general formula:

HC=C—(CH,)—CH;,
! (55)

in which p has the same meaning as above, and in the

presence of a suitable catalyst, such as a palladium
10 derivative, for example tetrakis(triphenylphosphine) -

palladium, and of cuprous iodide, which gives the

desired compounds of formula (6).

E- The compounds of formula (6) in which R"

represents a cyano or -CO;R"s group located at position
15 6, and R';, located at position 2, has the same meaning

as above, can be obtained as follows:

a) a compound of general formula:

Roas

X~ CHs (56)

O—H
in which Ry, T and X have the same meaning as above is
20 reacted with trifluoromethanesulfonic acid anhydride,

in the presence of pyridine, to produce a compound of

general formula:



15 HC=C- (CH2) p-CX2R' 5 (54) in which R'5 and p have the same neani ng as
above, in the presence of a suitable catalyst, such as a palladium
derivative, for exanple dichlorobis(triphenyl phosphine)palladium and of
20 cuprous iodide, and in the presence of tetranethyl guanidine, which

gi ves the desired compounds of fornmula,(6). 45 D- Alternatively, the
conpounds of fornmula (6) in which R' r&Presents a cyano or -CO2R'5 group
|'ocated at position 5 and R 1, located at position 2, represents a C3-C6
al kyl group, can be prepared by reacting an iodinated derivative of
formula (53) with an acetylenicjderivative of general formula: HC=C (CH,)
CH3 (55) in which p has the sgpe~geani ng as above, and in the presence of
a suitable catal yst, such as adi um 10 derivative, for exanple

tetraki s(triphenyl phosphi ne) - igal | adiyp ?nd of cuprous iodide, which gives
the desired conpounds of formu¥ (6). E-"The c ounds of fornula (6) in
which R' represents a cyano or 4C02R'5 group | ocated at position 15 6,
and R 1, located at position 2, Qa5SOp&Fsane neaning as above, can be
obtained as follows: a) a conpound of general fornula: R26

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

b) the compound thus formed is reacted with
an acetylenic derivative of general formula:
5 HC=C—R", (58)
in which R':; has the same meaning as above, in the
presence of a suitable catalyst, for example a
palladium derivative, such as dichlorobis(triphenyl-
phosphine)palladium, and of an acid acceptor, such as
10 triethylamine, to form the compounds of general

formula:

XCHs
C=C—R"1 (59)

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

15 c) this compound of formula (59) is then
cyclized in the presence of boron tribromide at a
temperature of less than -50°C, which gives the

heterocyclic compounds of general formula:



OHX-CH3 (56) in which R26, T and X have the sane neani ng as above

reacted with trifluoronethanesul fonic acid anhydri de,
to produce a conpound of general fornmula: 46 X CH3 (57) O
b) the conpound

4

ridine,
3 in which R6, T and X have the sanme neani ng as above,

is

in the presence of

S02

20

thus forned is reacted with an acetylezk; derivative of general fornula: 5

HC=C R'1 (58) in which R 1 has the sane

of a suitable catalyst, for exanpl e a palladiumderivative, such as

di chl orobi s(tri phenyl - phos
as 10 triethylamne, to for orgpunds of general formula: X-CH3 C=C
R2

R

15 (59)

10

15

20

phi.ne) pal | adium and of an acid acceptor,

in which R 1,

R'26
in which R';, T and X have the same meaning as above and
R',s represents the cyano group, which gives desired
compounds of formula (6), or R'ys represents a
carboxylic group, which gives an acid,

d) this acid is esterified with an alcohol of
formula (52), which gives desired compounds of
formula (6).

F- The compounds of formula (6) in which R"
represents a cyano or -CO;R"s group located at position
4, and R';, located at position 2, has the same meaning
as above, can be obtained as follows:

a) a compound of general formula:
6

0—H (61)

T
X-CH3

in which Rys, T and X have the same meaning as above, is
reacted with trifluoromethanesulfonic anhydride, in the
presence of pyridine, to produce a compound of general

formula:

7 —0—80, CF3 (62)
X~ XCH3

T

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

such

X have the same nd§9}ng as above,

ani ng as above, in the presence



c) this conpound of fornula (59) is then <cyclized in the presence of boron
tribromde at a tenperature of |ess than -50C, which gives the
heterocycllc conmpounds of general formula: R | (60) in which R1, T and X
have the same meani ng as above and R 26 represents the cyano group, which
gi ves desired conpounds of formula (6), g0r R 26 represents a 5 carboxylic
group, which gives an acid, d) this aC|é is esterified with an al cohol of
formula (52), which gives desired conpounds of fornula (6). F- The
conmpounds of formula (

rese 0 2R'5

group located at posi t?%n t%f cgﬁlgoﬁr’fl jﬁ%@@a é)(f“}ft 6‘55|rt a&%efo“ﬁig)t he same
meani ng S I conpouyn of general
f or mul a: C)FFQ&¥%ﬁ§§?%f?% %ﬂg% ﬁfoéd% %S%QVe { gh%hne meani ng as
above, is reaelet W U b 'sull&gﬁoq%etaaac%q% fogh%ha%fév%r 8:1dd1 e
presence of pyridine, to pro uce a conpoun gener al ornmula: O SO2 CF3
(62) X-CH3 Zerimathive) R26, ckanipd eXdiawe ord® iR i RmI$HS -above,

5 phine)palladium, and of an acid acceptor, such as

triethylamine, to form the compounds of general

formula:

6 (63)

= | C=C—R'
X~ XCH3

T

in which R';, Rz, T and X have the same meaning as
10 above,
c) this compound of formula (63) is then
cyclized in the presence of boron tribromide, which

gives the heterocyclic compounds of general formula:

R26
(64)

R’y
X

15 in which R';, T and X have the same meaning as above and
R',s represents the cyano group, which gives the desired
compounds of formula (6), or R';s represents a
carboxylic group, which gives an acid,

d) this acid is esterified with an alcohol of

20 formula (52), which gives desired compounds of

formula (6).



48 b) the conmpound thus formed is reacted with an acetylenic derivative of
formula (58), in the presence of a suitable catalyst, such as a pall adi um
derivative, for exanple dichlorobis(triphenyl phos 5 phine)palladium and
of an acid acceptor, such as triethylamne, to formthe conpounds of
general formula: (63) in which R 1, Rzg T and X have the sanme neani ng as
10 above, c) this conpound of fornula ( §) is then «cyclized in the
presence of boron tribrom de, mhich gives t he heterocyclic conpounds of
general formula: (64) I e.the.sa neanlng

d
as abovg an? fR‘26 repgésent tﬁgmg 5ﬁg' FEU}C%&%FE%ngvéglfﬂﬁ' mhreﬂ
6
conmpounds  of 5?83) %.t(s L o g,r s 28 T rﬁsgn%\;s Lgpc%(pmé% |c group, iC

gi ves an aci is acid s esterif an a Eof 20 formula

(52), which gi)ogg%l des gr e%naoeapounﬁécgéeéoagubasifél%gR,gs‘rs {he ounds

of formula ( h represents a cyano or gr oup Focated at
position 7, aadnknd, bogﬁhQQ,aEaﬁpﬁé”dEEdané@a%st@%FT@W%:

5 a) an alcohol of general formula:
Z Sy—OH
T |
X~ —X—H
(65)
Ro27

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

10 hydride, to give a compound of general formula:

X X—CHas
(66)
Rz7

in which Rp7, T and X have the same meaning as above,
b) the compound thus formed is reacted with
trifluoromethanesulfonic anhydride, to give a compound

15 of general formula:

T = l-—OSOzCFs
Xxn X —CHs

(67)
Raz7

in which Ry7, T and X have the same meaning as above,
c) the compound thus formed is treated with a
compound of formula (58), in the presence of a suitable

20 catalyst, such as a palladium derivative, for example



meani ng as above, can be obtained as follows: a) an al cohol of general
formula: OH X-H (65) R27 in which R27 represents a cyano or fornyl group
and T and X have the same neaning as above, is treated with methyl
i‘'odide, in the presence of an alkali nmetal 10 hydride, to give a conpound
of general formula: OH --X-'CH3 (66) RQg in which R27, T and X have the
sanme neani ng as above, b) the conpound Qhus formed is reacted with

tTifl uoronet hanesul fonic anhydride, to give a conpound 15 of general

meant ng as Btk élOE?b?@t%aﬁésaxﬁpmaeﬂ%?ﬂsgﬂ’edwataﬁ &Rk & compound
of formul a ($§%d LOst e Bk §§§ﬁ%ﬁ89 hﬁagg mu%g catal yst, such as a

pal | adi um de Fvar Irve, for oro
(triphenyl phosphi ne) pal | adi u ;ahC__C R’y
T

X~ —X—CHs

R27 (68)

in which R';, Rz7, T and X have the same meaning as
5 above,
d) the compound of formula (68) thus formed
is subsequently reacted:
¢ when Rj;; represents the cyano group, with
lithium chloride, to form the desired compounds
10 of formula (6) in which R" represents the cyano
group,
e when Rj;7 represents the formyl group, with an
alkali metal cyanide in the presence of

manganous oxide and acetic acid, to give a

15 compound of general formula:
ZN—C=C-R
T l C 1
X X—CHs
CO2CH3 (69)

in which Rz7, T and X have the same meaning as
above, which is cyclized with lithium chloride,
to give a mixture of ester and of acid of

20 general formula:



produces a conpound of general formula: CCR, X -CH3 R27 (68) in which
R 1, R27, T and X have the sane neaning as 5 above, d) the conpound of
formula (68) thus fornmed is subsequently reacted: when R27 represents the
cyano group, with lithiumchloride, to formthe desired conpounds 10 of
formula (6) in which R' represents the gﬁano group, when R27 represents
the formyl group, with an alkali metal °Cyanide in the presence of
manganous oxi de and acetic acid, to give a 15 conpound of general fornula:
C=CRi X--CH3 CRCH3 (69) inakich R27, T and X have the same neani ng
as above, which is cyclizedpu t |q chloride, to give a mxture of
ester and of acid of 20 general Al a JS51RRP8 R

X

R2s (70)

in which Ry represents the methoxycarbonyl or
carboxylic group and R';, T and X have the same
meaning as above, which mixture is treated with
5 methanol in the presence of a strong acid, such
as sulfuric acid, which gives desired compounds
of formula (6) in which R" represents the
methoxycarbonyl group.
The other compounds of formula (6), that is to
10 say the compounds of formula (6) in which R",
located at position 7, represents a -CO;R"s
group, with the exception of the methoxycarbonyl
group, can be obtained by saponifying an ester
of formula (6) in which R", located at position
15 7, represents the methoxycarbonyl group, in the
presence of a basic agent, such 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
20 derivative, which is esterified with an alcohol
of general formula:
R',-OH (71)
in which R', represents a C;-Cip alkyl or C3-Cg
cycloalkyl radical, which gives desired

25 compounds of formula (6).



(70) in which R28 represents the nethoxycarbonyl or carboxylic group and
R 1, T and X have the sane neaning as above, which mxture is treated with
5-methanol in the presence of a strong acid, such as sulfuric acid, which
gi ves desired conmpounds of formula (6) in which R' represents the
nethoxycarbonyl group. The ot her conpougﬁs of formula (6), that is to 10
say t he conpounds of fornula (6) in whi | ocated at position 7,
represents a - CO2R'5 group, mnth t he exceptlon of the nethoxycarbonyl

group, can be pb;ainedngy S%%%ﬂl %%th %%t%orm %F'?lQ&Ec whlch R,

| ocated at position 15 represen € met hoxy car group,1n the

presence of '3 asiea0ehhe SHENLASAN AlKald B Ao G0, ol ve 2

salt, which is” "aci stron acl d, such as roc 10 i C acid,

to give a 7- h@%@e'&@fﬂé&%l%o %‘3“ Yf"%v'h‘i‘“ch whi %ﬁr%spe%tt%r if ieg whih an
al cohol 25 of general formula: OH (71) in which R ,, represents a

C2- C10 al kyl g@'bu? 25 n@é&'s()@fkh'cert%ﬂh@%' oxWReCh 16 @ %'sre%"i':e @@mpounds
of formula ( H The conpounds of forrmula (6) in ich R
5 an alkali metal hydride, such as sodium hydride, which
gives the desired compounds.

I- The compounds of formula (6) in which R"
represents an Ry-O-N=CH- group in fact correspond to the
compounds of formula (38), the preparation of which was

10 described above.

Most of the other starting compounds or
intermediate compounds involved in the various
processes described above are known compounds or
compounds which can be prepared by known methods.

15 For example, some of the amines of formula
(3) or formula (5) are known and described in
particular in US 4831054 or EP 471609, or can be
prepared by the methods described therein.

For example, 1l-(2-chloroethyl)-4-

20 dicyclohexylmethylpiperazine can be prepared by
reacting N-dicyclohexylmethylpiperazine with ethylene
oxide, to form 1-(2-hydroxyethyl)-4-dicyclohexylmethyl-
piperazine; which is subsequently treated with a
chlorinating agent, such as thionyl chloride, to

25 produce the desired compound.

Likewise, 1l-(2-chloroethyl)-3,5-

diethylpiperidine can be produced by a similar process



represents the group (k) can be obtained by cyclizing a conpound of
formula (6) in which R represents a - CO2R'S5 group, by means of acetam de
oxinme, in the presence of 5 an alkali netal hydride, such as sodium
hydrlde which gives the desired compounds. |- The conpounds of fornula
(6) in which R® represents an R4-0-N= group in fact correspond to the
conpounds of fornmula (38), the preparatron of which was 10 descri bed
above. Mbst of the other starting conpounds or intermnedi ate conpounds

I d th d
compounds whiBROarRBe B e EaTERE By ™ Rowh L RUGEoBERyd) Saann ! some of
th dd bed
barthoul ar 1A o TRel s ARt b pBnybnd, SR GndI0 COSHY Phe et hods
descri bed th§r§'8ieEﬂ§15§B€PL81né (gnahkﬂéﬂekgglkoﬁv%951on thereof

di cycl ohexyl nef hy pi perazine can repared reacting

N-di cycl OheXMéﬂﬁ%;hw Hhﬂ?@&éﬁhﬁ@n&ﬁ IaBeﬁEhylsGEE aQXtﬁgongz@ EAABYide,
1- (2- hydr oxyet hyT) - 4- di cycl ohexyl net hyl - pi perazi ne, which is subsequently

treated W thtg pebhaekenahkbngeadesl, compbuag.t hionyl chloride, to 25 produce
t he desired conpound. Likew se, 1-(2-chloroethyl)-3,5- diethylpiperidine
can be produced by a sBehkarupancessbbizbahobpheget Herfioamat/een of
1- (2- hydr oxyet hyl ) -3, 5-
which comprise a monoalkylamino- or
dialkylaminoalkoxybenzoyl chain and which are
substituted on the homocycle with an amino group, which
10 itself may or may. not be substituted, are already
known. Such compounds, which have been disclosed in
patent EP 0471609, have been shown to possess
advantageous antiarrhythmia properties resulting in
particular in pharmacological effects of Vvaughan-
15 Williams classes 1, 2, 3 and 4.

However, these benzofuran and benzothiophene
derivatives exhibit low solubility in agqueous medium
and low availability when administered orally.

In point of fact, it has now been discovered,

20 in the context of the invention, that benzofuran or
benzothiphene derivatives comprising an
aminoalkoxybenzoyl chain and other groups attached to
the heterocycle via a carbon atom exhibit a
pharmacological profile similar to that of the prior

25 compounds, while at the same time offering better

metabolic stability, higher solubility and greater

biocavailability when administered orally.



di et hyl pi peridine from ethyl ene oxide and 2,5-diethyl pi peridine, and then
t he conversion thereof wusing a hal ogenating agent, such as thionyl
chloride, 5 to produce the desired conmpound. Benzofuran or benzot hi ophene
derivatives which conprise a nonoal kyl ami no- or dial kyl am noal koxybenzoyl
chain and which are substituted on the ?onncycle wi th an am no group,
which 10 itself nmay or may. not be subs? tuted, are already known. Such
conmpounds, whi ch have been disclosed in patent EP 0471609, have been shown

d ti hyt i ti, | ti i
bor Lot ar i phar mecorBs Rar ShFF vef cbBrrBaSE ekt SRR Fane e Redes 1, 2,
3 d 4. Ho = 1h i h derivatives exhibit
Ioapsolubili yg{%°%q§%%QQ&ﬁé§%%L?Eaﬁgg?gﬁﬁégé :gﬁ?Fgfgpﬁﬁéﬁeﬁd ni st er ed

orally. In pohdt.ghpbashs b bPRS ReLgn A peRVELEec 200! Bnlhe context of

t he invention, that benzofuran or enzo phene rvatrves conprising an
am noal koxyhenzayy&5ai Na ANy Ot BT a g OUPs. 85t BEheY, to the heterocycle via
a carbon atom exhibit a pharnmacological profile simlar to that of the
prior 255conpoundsnt vdittieyeimideaseiwityne offering better netabolic
stability, higher solubiTrty and greater bioavailability when adm nistered
orally. 54 The rem# tsimfophetiecosogi tal td esésetinié eghe ability

of the compounds of the invention to provide
protection against reperfusion-induced
arrhythmias. To this end, use was made of the

10 method reported by A.S. Manning et al. in Circ.
Res. 1984, 55: 545-548 modified as follows:
Rats, divided into batches, are first anesthetized
with sodium pentobarbital (60 mg/kg
intraperitoneally), and are then intubated and

15 maintained under assisted respiration.
A cannula for intravenous administration is
subsequently inserted into their right jugular
vein, an intravenous dose of the compound to be
studied is admministered 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.



out for the purpose of determning the properties of the conpounds of the
invention with respect to the cardiovascular systemare listed below 5 I.
Antiarrhythmc activity The aimof this test is to determne the ability

of the conpounds of the invention to provide protection against

reper f usi on-i nduced arrhythm as. To t?'hs end, use was made of the 10

net hod reported by A S. Manning et al. Circ. Res. 1984, 55: 545-548
nodified as follows: Rats, divided into batches, are first anesthetized
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it avenous adm L ShEAL LoD, Lo SUBSCRNPOT LY LnSerted g bhet . i oht
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adm ni stered and1S§u&lQHt§§ é@ﬁ?ﬁls@eggdligatH%ﬁukggp L§opLaced around the

| eft anterior descending coronary artery In the ime |ate proxi mty of

its origin. This @i@@tyngStheemefecaheeﬁgoianécehayhssc9¥oﬁakb'ng on the
ends of the ligature, so as to induce reperfusion b axing the

t ensi on. sThe arrhytbstr@s i nduced by this reperfu5|on are then eval uated.
55 A simlar test is carried out with oral
The results of these tests showed that the

compounds of the invention protect the treated
animals in a significant manner, ranging up to
100% at doses of between 0.3 and 10 mg/kg

10 intraveously and 10 to 90 mg/kg orally.

II. 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

15 phenylephrine (anti-o effect) and the acceleration
in heart rate induced by isoprenaline (anti-f
effect) in dogs anesthetized beforehand with
pentobarbital and chloralose.
For each dog, the dose of phenylephrine (5 or

20 10 pug/kg) which leads to an increase in arterial
pressure of between 25 and 40 mm Hg and the dose
of isoprenaline (0.9 or 1 ug/kg) which should lead
to an increase in 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



adm nistration. In this case, the conpound to be studied is adm nistered
120 mnutes before |ligating the |eft anterior descending coronary 5
artery. The results of these tests showed that the conmpounds of the
i‘nvention protect the treated animals in a significant manner, ranging up
to 100% at doses of between 0.3 and 10_pg/ kg 10 intraveously and 10 to 90
Mg/ kg orally. Il. Antiadrenergic prope???es The aimof this test is to
determ ne the ability of the conpounds of the invention-to reduce the

i in bl ood i nduced by 15.ph i i-(x eff d
{ne aceel erati on "PHORSIE FACEORRARLCH By-Foubr BHAI FRBPDRAR: B BBt fect) in

dogs anestheti zed hapd_wi t h. b l hl or al ose. For each

dog, the dose of %€§%§%§pﬁgi%§%%§l%? g%glgﬁgg%gé?ggggﬁh | eads to an

increase in arterial ppessyrerebcpetween 25 and 40 nm Hg and the dose of
1 §I f ﬁ%‘l

i soprenaline (0.9 or T should lead to an increase in heart
rate of between 60 andridOpbeatatihBUt-edakeibhl Shydeher BbRgdunddSofhe doses

of phenyl ephrine and of isoprenaline thus deternined are 1njected

alternately every 10 ghauifigeandonaf ber tBbt ahalB8d2hgPeeessEYenl N 56
compared to the reference hypertension
obtained before injection of this compound

(approximately 100 mm Hg), is recorded.

- Anti~f effect

10 The percentage reduction, by the compound to
be studied, of the induced acceleration in
heart rate is recorded.

The results of these tests show that, at
doses varying from 1 to 10 mg/kg, the

15 compounds of the invention exhibit anti-o
and/or anti-B effects which result in
reductions, ranging from 50% to virtually
100%, in the induced hypertension and/or in
the induced increase in heart rate.

20 ITI. Atrial fibrillation

The aim of this test is to evaluate the
effectiveness of the compounds of the invention
with respect to atrial fibrillation induced by
permanent stimulation of the vagus nerve in dogs
25 anesthetized according to the method described in

Circulation 1993; 88: 1030-1044.



reference responses, a dose of the conmpound to be studied is adm nistered
intravenously. Anti-a effect The percentage reduction, by the conpound of
5 the invention, of the induced hypertension, conpared to the reference
hyper t ensi on obtalned before injection of this conpound (approximtely
100 mMm Hg), is recorded. Anti-P effec% 10 The percentage reduction, by
the conpound to be studied, of the ind ed acceleration in heart rate is
recorded. The results of these tests show that, at doses varying froml to
10 m g/ kg, the 154 f. the,iny nt|o exh|b| a.and/or anti-P
effects which resi gnB8HBg38§ct%8nEe o Sdﬁ FF&WFQ@@HFE ?’FFU&FIy 100%
in the induced hyQﬁEtFﬂﬁh?Qt$leaﬁseE Ehg 5? g%dmbg%resgf h%wheart rate.

20 111. Atrial fibrillation The aimof this iS°to e uate t he

ef fectiveness of 1he-608RBURTENSLSYBRSI BYCR AnyHEh aLesRECEal0 atri al
fibrillation induced by permanent stimulation of the vagus nerve in dogs

25 anestheti zed aepokdtiagofostiBeaiBEROdteessr ifheginNatEohcul ation 1993; 88:
1030-1044. 57 The conpounds to be studied are adm ni stered at
5 At the dose of 10 mg/kg, the compounds of the
invention generally convert 100% of the atrial
fibrillations into a sinus rhythm and prevent the
reinduction thereof in 50 to 100% of cases. At
this dose, significant increases in the heart
10 period arid in the atrial effective refractory
periods for various basal values of the heart

period are observed.

IV. Inhibitory effects on the neurohormonal system

The aim of this test is to search for inhibitory
15 effects of the compounds of the invention with
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
20 with respect to tachycardic effects induced by
isoprenalin (Iso), in conscious rats.
An arterial catheter (right carotid artery), for
measuring the arterial pressure, and a venous
catheter (right jugular vein), for injecting the
25 product to be studied, are implanted, 24 hours
before the test, in male Sprague Dawley rats

weighing approximately 300 g. On the following



the cunul ative doses of 3 and 10 ng/kg in slow intravenous infusions of 10
m nutes during an episode of sustained atrial fibrillation. 5 At the dose
of 10 ng/ kg, the conpounds of the invention generally convert 100% of the
atrial fibrillations into a sinus rhythmand prevent the reinduction
thereof in 50 to 100% of cases. At thiEBdose, significant increases in the
heart 10 period and in the atrial effeciive refractory periods for various
basal values of the heart period are observed. IV. Inhibitory effects on

t he neur ohor nonal st ai_m_of is, t.est i.s_to.search far inhibitory
dE% € IQ%F F%é Pl%%e% 5% c.lﬁnpgggg@thges a %

15 effects of the conpounds o nventi on

vasoconstrictive %E%?Q%X?FP%?cgggﬁgte¥aﬁgo%%ngggkg eéxigfgrggsgg%gdrenaline

(NA), angiotensin I ni né vasopressin neuropepti de Y

(NPY) and endot hekieRsbET) 1 2280 rahea v2AgNibA nte BRe Gt peRataty Caidisc ef fects
i nduced by isoprenalin (Iso), in consCious rats. An arterial catheter

(right carotid arpeeglurkOsen@®astki Rgsthe dbhRklcdledPtesaupelyadRdph Venous
catheter (right jugular vein), for injecting the 25 product to be studied,

are inpl éhted, 24fbeautrecobaliage thee atreet ialnpirelsguppr.ague Dawl ey rats
wei ghi ng approximately 300 g. On the follow ng 58 day, the rats are pl aced
in cylindrical cafbee amttion of the compounds of the invention,
administered intravenously, is then investigated
with respect to vasoconstrictive effects induced
by NA (1 pg/kg), A-II (100 ug/kg) and AVP
10 (40 ug/kg) at the respective doses of either 3, 10
and 30 mg/kg or 1.3 to 10 mg/kg, and solely at the
dose of 10 mg/kg with respect to vasoconstrictive
effects induced by NPY (6 ug/kg) and ET
(0.5 ug/kg), or tachycardic effects induced by Iso
15 (1 ug/kg).
First, the various peptide agonists are
solubilized in 0.9% physiological saline and the
compound to be studied is solubilized in a
suitable solvent. These peptides are subsequently
20 injected as a bolus in a volume of 0.05 ml/kg, 30
and 10 minutes before intravenous administration
of 0.1 ml/kg of a solution of the compound to be
studiéd or of solvent. These peptide injections
are subsequently repeated 10, 30, 60 and 120
25 minutes after administration of the compound to be

studied. Depending on the duration of action of

the compound to be tested, these injections can



the arterial catheter is connected to a pressure sensor via a revolving
joint on a pendulum This pressure sensor is itself connected to a

pol ygraph 5 for recording the arterial pressure. The action of the
conpounds of the invention, admnistered intravenously, is then
investigated w th respect to vasoconstijctive effects induced by NA (1
gl kg), A-11 (100 gg/kg) and AVP 10 (40 é%kg) at 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 res t t asgconstrictive effects.induced. NPY (6 gg/ kg)
and ET (0.5 gg/kg??géPngééﬁyggrEFBeQEFgCF¥eFXd§ ed by F§OWI%é°Pf g/ kg) .
First, the variou pLl i gt : SO i_hized in 0.9% physi ol ogi cal
saline and the chgguﬁggggaggas§u Pe%%iéﬁsgﬁﬁgﬂrized ina suitable

solvent. These pephikdearaneisHlseduUantlyidd bRlegshed agt_%r_bol us in a volume
of 0.05 m/kg, 30 and 10 m nutes before intiavenous admnistration of 0.1

m/kg of a solutigamehitkeae9BrovRdat giken plpdied @reOknhsal vent. These
peptide injections are subsequently repeated 10, 30, 60 and 120 25 m nutes

after adrg ni strat eoalabtebdebooneasodihg,bat shudoed. tDependichg on the
duration of action of the conmpound to be tested, these injections can % 59
optionally be repdatédreneeybdliwegenuthe wakhoum effect induced by
the peptide angonist and the basal value of the
arterial pressure. The results obtained show that
NA, A-II, AVP, NPY and ET induce respective
10 increases in. the arterial pressure of 45+3, 40%3,
30t2 and 34+4 mmHg, and Iso induces an increase in
the heart rate of 209+7 beats per minute.
In addition, it is observed that the compounds of
the invention antagonize in a dose-dependent
15 manner the vasoconstrictive effects induced by Na,
A-TI and AVP. They also antagonize the effects
induced by NPY and ET, and the increase in heart
rate induced by Iso. At the highest doses, the
maximum inhibition obtained after 15 minutes
20 ranges between 40 and 80% and the duration of
action is at least greater than or equal to
30 minutes.
V. Toxicity
The toxicity of the compounds of the invention has

25 proved to be compatible with their therapeutic

use.



ever exceeding 5 hours in total. The variations in arterial pressure after
adm nistration of a given peptide are then 5 eval uated by neasuring, at
@arious times, the difference between the maxi num effect induced by the
pepti de angoni st and the basal value of the arterial pressure. The results
obtai ned show that NA, A-11, AVP, NPY ggd ET i nduce respective 10
increases in. the arterial pressure of 3, 403, 302 and 344 mmHg, and I|so
i nduces an increase in the heart rate of 2097 beats per mnute. In

addition, it is observed that Ehe onpounds _of the invention agﬁagonize in
2 dose- dependent 1BSrBARERACRBEISE0cOROPPFLER OB PEERES IR GRAEy NA,
A-1l and AVP. The alsg.anta onjize the.eff.ects__induced b Ngl a@d ET, and
the increase in h¥3Y?n }8Pecgﬂdh8e8r8yl§§8.lﬂtapﬁe RF8h8¥¥t8 &s, °the
maxi mum i nhi bi ti 09@%9%@%9%9*:%5%&% H;E%%é%%ﬁgg?gr Qﬁg‘.{é@ﬁ{}fg?o gd 80%

and the duration o ronis at | eas reater equa

rinutes. V. Toxi chiynhe texbChhrRbbUEEIPRUARSSOL bAE bRvenLl on has 25

proved to be conmpatible wt eir therapeutic Uuse. 60 The pharmaceuti cal
conposi tipns accopdbBEnt0ihhenthiB¥eBLhOBeC&BrRE1RERM €8¢ bRadny form

sui table for
sublingual, subcutaneous, intramuscular,
intravenous, transdermal or rectal administration.
As regards the administration unit, this can take
the form, for example, of a tablet, a sugar-coated

10 tablet, a capsule, a hard gelatin capsule, a
powder, a suspension, a syrup or granules for oral
administration, of a suppository for rectal
administration or of a solution or suspension for
parenteral administration.

15 The pharmaceutical compositions of the invention
may comprise, per administration unit, for
example, from 50 to 500 mg by weight of active
ingredient for oral administration, from 50 to
200 mg of active ingredient for rectal

20 administration and from 50 to 150 mg of active
ingredient for parenteral administration.
Depending on the route of administration chosen,
the pharmaceutical or veterinary compositions of
the invention will be prepared by combining at

25 least one of the compounds of formula (1), or a
pharmaceutically acceptable salt of this compound,

with a suitable excipient, the latter possibly
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phar maceutical conpositions of the 5 present invention can be fornul
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of asweeashioge agengisedi ent sel ected fromthe foll ow ng
When the compositions are tablets, these tablets
can be treated such that they exhibit sustained or
delayed activity and that they continually release
a predetermined amount of active principle.
The following nonlimiting examples illustrate the
preparation of the compounds and compositions of
the invention:

EXAMPLE 1

Methyl 2-butyl-3-[4-[3-dibutylaminopropoxylbenzoyl]-1-

benzofuran-5-carboxylate

A. Methyl 3-formyl-4-hydroxybenzoate

2 g of phosphoric anhydride and 40 ml of
methanesulfonic acid are placed in a three-necked
round-bottomed flask. The mixture is heated to
approximately 85°C, the heating is then stopped and an
intimate mixture of 7.6 g (0.05 mol) of methyl
4-hydroxybenzoate and of 10.22 g (0.073 mol) of
hexamethylenetetramine is added in fractions, at a
temperature of 85°C to 90°C.

Once the addition has been completed, the

mixture is heated at 85°/90°C for 2 hours and allowed

ing,



| act ose, starches, talc, magnesium stearate, polyvinylpyrrolidone,
alginic acid, colloidal 5 silica, distilled water, benzyl al cohol
sweet eni ng agents. \Wen the conpositions are tablets, these tablets

treated such that they exhibit sustained or

continually release 10 a predeterm nedanount of active principle.
followng nonlimting exanples illustrate the preparation of the
conmpounds and conpositions of the invention: EXAMPLE 1 15 Met hyl

2Dty 5[ I4L 3y apoponraporadiensond] o BeIzotiranarcar by at e
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4- hydr oxybenzoate and of 10.22 g (0.073 nol) of hexanethylenetetramn e
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and al | oved @3 darbemeltd GolMEicand waten 6@ Mo tefs strineradre saddede The
m xture is allowed to gradually return to amnbi ent
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solution, again with water to neutrality and, finally,
with a saturated sodium chloride solution.

In this way, 6.73 g of desired compound are
obtained in the crude form.
Yield: 75%
M.p.: 80-81°C

B. tert-Butyl 2-bromohexanoate

25.16 g (0.129 mol) of 2-bromohexanoic acid
are dissolved in 200 ml of benzene containing 1 ml of
N,N-dimethylformamide. The solution is cooled by means
of a water/ice mixture and 32.8 g (2 equivalents) of
oxalyl chloride in 50 ml of benzene are added dropwise
at a temperature of approximately 7°C. The mixture is
stirred for 1 hour under cold conditions and then
allowed to return to ambient temperature. The solvent
is evaporated off. The acid chloride obtained is then
dissolved in 500 ml of dichloromethane, and is then
added, at a temperature of less than 10°C, to a mixture
of 120 g (12.5 equivalents) of tert-butanol and of
24.9 g (1.75 equivalent) of triethylamine.

The mixture is allowed to return to ambient

temperature and is washed with 500 ml of water and then

ating is then

2 hours



tenperature, and then extracted with ethyl acetate. It 1is then washed with
wat er, an aqueous sodium5 bicarbonate solution, water, a potassiumacid
qul fate solution, again with water to neutrality and, finally, wth a
saturated sodiumchloride solution. In this way, 6.73 g of desired conpound
are obtained in the crude form 10 Yieég: 75% Mp.: 80-81C B. tert-Butyl
Z- br onohexanoate 25.16 g (0.129 nol) of 2-bronohexanoic acid are dissolved
in 200 mM of benzene containing 1 mM of 15 N, N-di met hyl f ormam de. The
solution is cogl ed. by S, of i 1L XLur nd 32.8 g (2
equivalents)w%g'h gggl??egﬁl%?i%gd¥§&§36ﬁ$80$kﬁéhzg%§ are added dropw se at
a tenper aturg; of 3pphOKhERLeLY dlapdhacBhXbHECahS chbILEEHahOrsd hour under
cold conditions and then 20 allowed to return to anblient tenperature. The
solvent is eNaporaked @bfwidReadetdythbenbdeant phBragi witheRacdissol ved
in 500 mM of dichloronethane, and is then added, at a tenperature of |ess
than 10C, toa@ Axéthi€ sO8idRObOchdtBohatgUsY¥RhENLS) WAtEeltabutanol and of
25 24.9 g (1.75 equivalent) of triethylam ne. The mxture is allowed to
return t g anpbesssitenPel bhueesobhdeisonwashedrwehl, 500nali1ef watkraand then
a A63 with 100 M of 3% hydrochloric acid. The

saturated sodium chloride solution. Distillation is

then carried out under reduced pressure.
In this way, 25 g of desired compound is
obtained.
10 Yield: 77%
B.p.: 104-107°C (20 mmHg)

c. tert-Butyl 2-[(2-formyl-4-

methoxycarbonyl)phenoxy] hexanoate

6.73 g (37 mmol) of methyl 3-formyl-4-

15 hydroxybenzoate and 10.32 g (1.1 equivalent) of tert-
butyl 2-bromohexanocate are dissolved in 100 ml of
N,N-dimethylformamide.

6.45 g (1.25 equivalent) of potassium
carbonate are then added and the mixture is heated in a

20 water bath (approximately at 80°C) for 3 hours. The
N,N-dimethylformamide is then evaporated off. The
residue is taken up with ethyl acetate and washed with
a 3% solution of potassium acid sulfate, with water and
with a saturated sodium chloride solution. Purification

25 is carried out by chromatography on silica (eluent:

100/2 dichloromethane/ethyl acetate).



di chl oronet hane is evaporated off and the residue is then taken up with

di ethyl ether and washed with water, an aqueous sodi um bi carbonate

ol ution, water, a 5 potassiumsulfate solution, water and, finally, with a
saturated sodiumchloride solution. Distillation is then carried out under
reduced pressure. In this way, 25 g of g¥sired conpound i s obtained. 10
Yield: 77%B.P.: 104-1070C (20 nmmHg) C.°tert-Butyl 2-[(2-fornyl-4-

met hoxycar bonyl ) phenoxy] hexanoate 6.73 g (37 nmmol) of nethyl 3-fornyl-4 15
hydr oxybenzoate and 10.32 _g.(1.1 equival ent f tert- butyl

2- br omphexanoat e are d?%s%ﬁ%gdw?%'l %'%1909 ﬁfﬁﬁﬁ?ﬁefﬂ??%B?ﬂaﬁfae. 6.45 g
(1.25 equiva&gggin & potassium carbonate are then added and the mxture is
heated in a wat er bath (approximately at BOOC) for 3 hours. The

N, N-di et hyl $pgp@am gigsi s then evaporated off. The residue is taken up with
ethyl acetate and washed with a 3% solution of potassium acid sulfate,
with water and whih apsaiprabedysodiarebkoehdBoapl Yohen- Purification 25
is carried out by chromatography on siTica (eluent:. 10072

di chl or omet hagel kéhyhodcesai®). i 64 In this way, 11.4 g of desired
conpound are

A mixture of 17.16 g of tert-butyl 2-[(2-
formyl-4-methoxycarbonyl)phenoxylhexanoate and 100 ml
of formic acid are stirred at ambient temperature for
24 hours. The mixture is then diluted with water and

10 extracted with ethyl acetate. Washing is carried out
with water until a neutral pH is obtained, and then
with a saturated sodium chloride solution.

In this way, 14.7 g of desired compound are
obtained.

15 Yield: 100%

E. Methyl 2-butyl-l-benzofuran-5-carboxylate

52.5 ml of benzenesulfonyl chloride dissolved
in 250 ml of toluene are added to a mixture of 141.6 ml
of triethylamine in 250 ml of toluene. Heating is
20 carried out at 80°C and then 85.3 g of 2-[(2-formyl-4-
methoxycarbonyl)phenoxylhexanoic acid dissolved in
500 ml of toluene are added, dropwise, at a temperature
of less thén or equal to 90°C.
Once the addition has been completed, the
25 heating is continued for 0.5 hour, and the mixture is
allowed to return to ambient temperature and is diluted

with ethyl acetate. Washing is then carried out with



obtained. Yield: 88%D. 2-[(2-Fornyl-4-nmethoxycarbonyl)phen- 5

oxy] hexanoic acid A m xture of 17.16 g of tert-butyl 2-[(2-

or nyl - 4- met hoxycar bonyl ) phenoxy] hexanoate and 100 m of formc acid are
stirred at anbient tenperature for 24 hours. The mixture is then diluted
with water and 10 extracted with ethyl etate. Washing is carried out
with water until a neutral pHis obtaingd, and then with a saturated
sodi um chl ori de solution In this may, 14.7 g of desired conpound are

obtained. 15 Yield: 100% E. Met h% gg ¥I-I- enzofuran 5- car boxyl ate
52.5 m of b%ﬂE%EESﬁI?%Eﬁ?SbHWO?F d Gr55RFGedCIth1980 WRAESY (Bl uene are

- f I
Con oo DRSS, BledBofalh 8Lyl ILeL VhBIL gnbra 220 kBl o' hon
met hoxycar bogyh) AeeRxy haxanoLGe a6hd gl seelyed; ba JS_QOtﬁle?gégggkgge are

added, dropw se, at a tenperature ess t an or equa ce the
addi ti on hasO@@e@ng@gp%gaggedtﬁ@esgérgeat|ng i's contlnued for 0.5 hour, and

the mxture is MImmdtorauwlu)wmmmttmmmauneamiu;mIMed
with ethyl acetate. Vashi gBitSwhpen2gasrgedrogbstl 68mPound are
obtained.
Yield: 39% relative to the methyl 4-hydroxybenzoate
B.p.: 126-132°C (0.03 mbar)

F. Methyl 2-butyl-3-(4-methoxybenzoyl)-1-

10 Dbenzofuran-5-carboxylate .

Under argon, 45.6 g (0.28 mol) of ferric
chloride are dissolved in 270 ml of dichloroethane and
then 32.51 g (0.14 mol) of methyl 2-butyl-l-benzofuran-
5-carboxylate dissolved in 180 ml of dichloroethane are

15 added at approximately 10°C. 48.2 g (0.28 mol) of
anisoyl chloride dissolved in 180 ml of dichloroethane
are subsequently added, at between 10 and 15°C. The
mixture is allowed to return to ambient temperature and
then stirred for 5 hours at this temperature. The

20 reaction mixture is poured onto an ice/water mixture
and the precipitate is then filtered off.

The filtrate is separated by settling, and
the aqueous phase is extracted with dichloromethane.
The organic phases are washed with a sodium bicarbonate

25 solution, water and a saturated sodium chloride
solution, and then purification is carried out by

crystallization.



water, a potassiumacid sulfate solution, water, a sodium bicarbonate
solution, water and a saturated sodiumchloride solution. Distillation is
then carried out under reduced pressure. In this way, 28.4 g of desired
conpound are obtained. Yield: 39@6re|ative to the methyl 4-hydroxybenzoate
B, p.: 126-132C (0.03 mbar) F. Methyl 2- bgt - 3- (4- et hoxybenzoyl )-1- 10
benzofuran 5-carboxyl ate, Under argon, 6 g (0.28 nol) of ferrlc
chloride are dissolved in 270 m of dichloroethane and then 32.51 g (0.14
nmol ) of methyl 2-butyl-l-benzofuran- arbo yl.ate dissolved in 180 m of
di chl or oet hane are 15 afid ﬁtwﬁypréﬁlﬁétgl 8651E§dzcﬁm98u§§ A5 of

ani soyl chlorbgglgl solved in 180 m of dlchloroethane are subsequently
added, at betWeen ‘and 15C. The mixture is allowed to return to anbi ent
tenperature @ggldthgg%stlrred for 5 hours at this tenperature. The 20
reaction mxture is poured onto an ice/water mxture and the precipitate
is then filtered.offf_78ke filtrate is separated by settling, and the
aqueous phase Is extracted with dichl oronmethane. The organi c phases are
washed wigh a sodgum bMeanbaenatpu2bisglyuiaydreaienasd1a-gat urated sodi um
chloride solution, and then purificatron s carried oul by

crystal li zat benzoiGran-5-carboxylate

48.84 g of methyl 2-butyl-3-
(4-methoxybenzoyl) -1l-benzofuran-5-carboxylate and 55 g
of aluminum chloride are dissolved in 550 ml of

10 toluene. Heating is carried out at 60°C, in a water
bath, for 2 hours and then toluene is separated off by
settling.

The residue is dissolved in tetrahydrofuran,
ice is added and the mixture is stirred for 2 hours.

15 Separation is carried out by settling and the agqueous
phase is extracted with ethyl acetate. The 3 organic
phases are pooled and washing is carried out with watér
and then with a saturated aqueous sodium chloride
solution. Purification is then carried out by

20 crystallization from diisopropyl ether.

In this way, 26.45 g of desired compound are
obtained.
Yield: 56%
M.p.: 152-153°C

25 H. Methyl 2-butyl-3-[4-(3-dibutylamino)propoxy] -

benzoyl]-1-benzofuran-~5-carboxylate




In this way, 48.84 g of desired conmpound are obtained. Yield: 95% Mp.:
75-78C 5 G Methyl 2-butyl-3-(4-hydroxybenzoyl)-1- benzof uran-5-carboxyl ate
48.84 g of nethyl 2-butyl-3 (4-methoxybenzoyl)-I-benzofuran-5-carboxyl ate
and 55 g of alum numchloride are dissolved in 550 m of 10 tol uene.
Heating is carried out at 60C in a wat% bath, for 2 hours and then
toluene is separated off by settling. e residue is dissolved in
tetrahydrofuran, ice is added and the m xture is stirred for 2 hours. 15

Separation is carried qut ,b ttli and th gueou phase is extracted
with ethyl acetate. Th2'§40§93§i@mogﬁa§ s Eygoérgﬁigﬁdidgﬁing is carried
out with water nd.the Nt sat yr at ed .aqueous  sodi um.chl.ori de

sol ution. Pufrt F%é{ Pg%zlgg‘ﬁ‘t)ﬁgﬁ%ggrzrol o a(r)lﬁts_%?r *r ?g’teal Ili'tz}a?t i%on from

di i 5opr 9By Qhtiog S 30?8 A8t 1R BoERIRA I T iRl ned

Yield: 56%
2-butyl - 3- [ 44,3 adisBUkY LAFRALREORPEY ki s sBARERY il Bsbenzefsuranmz~car boxyl ate
67 2.14 g (6 mol ) of nmethyl 2-butyl-3-(4

5 ethyl ketone. The mixture is brought to reflux for

22 hours, dilution is performed with water and
extraction is carried out with ethyl acetate. Washing
is carried out with a saturated sodium chloride
solution and purification is carried out by

10 chromatography on silica (eluent: 5/5 hexane/ethyl
acetate).

In this way, 2.95 g of desired compound are

obtained in the free base form.
Yield: 94%

15 Nuclear magnetic resonance (NMR) spectrum: standard

EXAMPLE 2

Methyl 2-butyl-3-[4-[3-(dibutylamino)propoxylbenzoyl]-

l-benzofuran-5-carboxylate oxalate

1.957 g of methyl 2-butyl-3-[4-[3-

20 (dibutylamino)propoxy]benzoyl]-1-benzofuran-5-
carboxylate and 0.338 g (1 equivalent) of oxalic acid
are dissolved in methanol.
| Evaporation is carried out, the residue is
taken up in diethyl ether, and trituration then

25 evaporation are performed. Drying is subsequently

carried out under wvacuum.



hydr oxybenzoyl ) -1 - benzof ur an- 5- car boxyl ate, 1.25 g (6 nmol ) of
3-chloro-1-(dibutylam no)propane and 1 g of potassium carbonate are
dissolved in 35 m of methyl 5 ethyl ketone. The m xture is brought to ref
lux for 22 hours, dilution is performed with water and extraction is
carried out with ethyl acetate. Washing,__is carried out with a saturated
sodi um chl oride sol ution and purificatﬁ%n is carried out by 10

chromat ography on silica (eluent: 5/5 hexane/ethyl acetate). this way,

2.95 g of desired conpaund. are obtain in the free _base for Yield: 94%
15 Nucl ear nmgnetic reSBngH&g W?NNR%'ggegtP%n§e§ﬂ£ﬁ8aF8mpEXR%EEEez
N@thylz-butyg §é£ﬁ-é3-(dibutylanino)propoxy]benzoyl]-
1-benzofuran-g-cargokylate oxal ate 1.957 g of nethyl 2-butyl-3-[4-[3- 20
(di butyl am ng; Lpgopgx¥] benzoyl ] - 1- benzof uran-5- carboxyl ate and 0.338 g (1
equi val ent) o% oxal1c acid are dissolved in nethanol. Evaporation is
carried out,ytBe.rgsigyecis taken up in diethyl ether, and trituration
then 25 evaporation are perforned. Drying is subsequently carried out

under vacuunNMR8spBctblfi: WB¥andatd 9 of desired conpound are obtained.
The following compound was prepared by
following the same process as above (Example 1 and
Example 2):
Methyl 2-butyl-6-methyl-3-[4-[3-(1-
10 piperidinyl)propoxylbenzoyl]-1l-benzofuran-5-carboxylate
hydrochloride (Example 3).
M.p.: 181-183°C (diethyl ether)
NMR spectrum: standard
EXAMPLE 4

15 Cyclohexyl 2-butyl-3-[4-[3-(dibutylamino)prop-

oxylbenzoyl] -l-benzofuran-5-carboxylate oxalate

A mixture of 3.25 g of 2-butyl-3-[4-[3-
(dibutylamino)propoxylbenzoyl]-1-benzofuran-5-
carboxylic acid and 3 ml of thionyl chloride in 60 ml

20 of chloroform is brought to reflux for 1 hour. It is
concentrated to dryness and then successive operations
of taking up in diethyl ether and concentrating are
carried out, which gives an acyl chloride, which is
subsequently used in crude form. 50 ml of cyclohexanol

25 are then added and heating is carried out at 100°C for
2 hours. After cooling, distillation is carried out

under vacuum in order to remove the cyclohexanol. The



Yield: 93% Mp.: 82-84C 5 NWR spectrum standard The foll ow ng conpound
was- prepared by follow ng the sane process as above (Exanple 1 and
Example 2): Methyl 2-butyl-6-methyl-3-[4-[3-(1

10pi peri di nyl) propoxy] benzoyl ] - 1- benzof ur an- 5- car boxyl ate hydrochl ori de
(Exanple 3). Mp.: 181-183C (di et hyl eéger) NMR spectrum standard
EXAMPLE 4 15 Cycl ohexyl 2-butyl-3-[4-[3%7(di butyl ami no) prop-

oxy] benzoyl ] -1-benzofuran-5- carboxylate oxalate A mxture of 3.25 g of
2-butyl-3-[4-[3_(di butyl api no) propoxy ]benzoyl]-1-benzofuran-5- carboxylic
2cid and 3 TPORRLEROLHER CRRFERE TR GOEHTACoBEPREN BRoFOLAFRS brought to
ref lux for our. lt.its _concentrated to dry and .t hen successive

oper ati ons i?f?gﬁthcﬁ%OF%magg?ﬂﬁ m%? %F°gﬁd9§22&eﬁP9a?ﬁﬁgm%%8 carried

out, which OrygscPlaaey! (CREQTLCIn ! GR1LRe SURSBAUCOLNY-YSROCEN. Cf ude

form 50 m cycl'ohexano en a eating is carried out at

ilgogr‘:jg; t(2) ?gﬁ%@g té*}éﬁ%ﬁ%n&?@'hi ﬁﬂtr?&é&&h' FLLANGE 8LhPAT beHepUt d%rWH rvacuum
ycl ohexanol. The K 1 69 nondi ssoi ved raction is
chromat ogy aphrd €8nstht€adting are carried out, which makes it
possible to obtain the desired product in the free base
form, which is salified by adding oxalic acid in
absolute ethanol.
In this way, 2.203 g of desired compound are
10 recovered.
Yield: 50.6%
M.p.: 96°C
NMR spectrum: standard

EXAMPLE 5

15 2-Butyl-3-[4-[3-(dibutylamino)propoxylbenzoyl]-N-

hydroxy-1l-benzofuran-5-carboxamide oxalate

A. 2-Butyl-3-[4-[3- (dibutylamino)propoxy]benz-

oyl]-N-benzyloxy-l-benzofuran-5-carboxamide

2.45 g of 2-butyl-3-[4-[3-(dibutylamino)prop-

20 oxylbenzoyl-l-benzofuran-5-carboxylic acid, 0.855 g

(1.1 equivalent) of benzyloxyamine hydrochloride,

2.36 g (1.1 equivalent) of BOP and 2 ml (approximately

3 equivalents) of triethylamine are reacted in 70 ml of

dichloromethane. The mixture is stirred for 1 hour at
25 room temperature and evaporated, and the residue is

taken up in ethyl acetate. The extracts are then washed

with water, a potassium acid sulfate solution, water, a



(eluent: chl oronet hane/ nmet hanol: 98/2) and the main fraction is t
iln a dilute aqueous solution of sodium carbonate. Extraction with
ether, drying 5 and concentrating are carried out, which rmakes it

to obtain the desired product in the free base forn1 which is salified by
addi ng oxalic acid in absolute ethanol, In this way, 2.203 g of de
conpound are 10 recovered. Yield: 50. 6/9 Mp.: 96C NWR spectrum standard
EXAMPLE 5 15 2-Butyl-3-[4-]3- (d|butylanlno)propoxy]benzoyl]-N—

hydr oxy- I-benz fur

Xal at e

aken up
di et hyl
possi bl e

sired

o Bt am meBBALHGSE: 22 2BbRSKAM, FBE&?W Ro TP ot PO RER calb B an de
3 ,
Pgt¥£t§ géd[ 8'9§EX %gkﬂogp 898%8§§d sogiuT chlorlggnt) of

2.45 g of 2-
oxy] benzoyl -

benzot uran- 5=¢car oxylic aci g eqarva

benzyl oxyam gchloride, 2.36 g (1.1 eqU|vaIent) of BOP and 2
Q81§5

(appr oxi mat el'y

di chl or onet hane. The ntﬁtgﬁgsl§a§t|gFggoggﬁa%eﬁ9ug @tog5cgggg1tenpe

and evaporated, and the residue is
are then grashed;i rfit BomBbahd arBobBsgiHRKaci d sul fate sol ution,

sodi um bi carbonate solution, water until a neutral pH

10

15

20

25

B. 2-Butyl-3-[4-[3-(dibutylamino)propoxylbenz-

oyl]-N-hydroxy-l-benzofuran-5-carboxamide

oxalate

3.24 g of 2-butyl-3-[4-[3-(dibutylamino)prop-
oxylbenzoyl]-N-benzyloxy-l~-benzofuran-5-carboxamide in
100 ml of methanol are hydrogenated in the presence of
5% palladium charcoal, at ambient temperature and at
normal pressure. Filtration over diatomaceous earth and
evaporation are carried out. Purification is then
carried out by chromatography on silica (eluent:
90/10/0.5 dichloromethane/methanol/agqueocus ammonia),
which gives 1.82 g (yield: 66%) of the desired product
in the base form.

1.565 g of the base thus obtained are
subsequently introduced into a solution of 0.270 g of
oxalic acid in methanol. Evaporation is carried out,
the residue is taken up with diethyl ether, and this is
allowed to crystallize.

In this way, the desired compound is obtained
in the form of an amorphous powder.

NMR spectrum: standard

m

equi val ents) of triethylamine are reacted in 70 ml of

rature

aken up in"ethyl acetate. The extracts
water, a 70



IS obtained, and then with a saturated sodiumchloride solution. In this
way, approximately 3 g of crude 5 desired conpound are obtained. B.

& Butyl -3-[4-[3-(di butyl am no) pr opoxy] benz-

oyl ] - N- hydr oxy- | - benzof ur an- 5- car boxani de oxal ate 3.24 g of

2-butyl -3-[4-[3-(di butyl am no) prop- 10 2>iy] benzoyl

]- N-benzyl oxy- | - benzof ur an- 5- car boxam d 100 mM of nethanol are
hydrogenated in the presence of 5% palladium charcoal, at anbient

tenperature and at nornal pressure.gaéléﬁﬂﬁtéon over d| at onaceous earth and
evaporation are carried out. Purifi then 15 carried out by

chr omat ogr ap Siyl_t elugnt_ra G/ N
anro Oronethmét 152l viehugal 13 -9QL thylpropyl)sminolprop- 66%

of the desir ggfbatisch11-1 -Hedz erfgnca}.% 19cef the base thus obt ai ned
are 20 subse ' »270 g of oxalic acid

i n met hanol . Evaporati a7 @abﬁlggﬁ%@q,zJﬂﬁ%yyﬁyJﬁyiU}iﬂﬁﬂﬂﬁ@ﬁﬂ@AMt|1
diethyl ether, and this is allowed to crystallize. In this way, the

desired C@Wp@&@»dbeilz@g;thn-rle%en&@ﬂu&atrh%-fc@rxfboecfylalrtearrqrspmusg powder. NMR
spectrum standard i 71 EXAVPLE 6

(5 equivalents) of neopentylamine and 19.7 g of

potassium carbonate are introduced into 200 ml of
dimethyl sulfoxide.
The mixture is stirred at ambient temperature
10 for 18 hours, evaporation is carried out, the residue
is taken up in water, and extraction is carried out
with ethyl acetate. Washing is subsequently carried out
twice with water and then with a saturated sodium
chloride solution. Purification is then carried out by
15 chromatography on silica (eluent: 95/5
dichloromethane/methanol) and crystallization from
heptane is allowed to take place.
In this way, 10.6 g of desired compound are
obtained.
20 Yield: 62.5%
M.p.: 61-63°C
NMR spectrum: standard
EXAMPLE 7

2-Butyl-3-[4-[3-(dibutylamino)propoxylbenzoyl] -N, N-

25 diethyl-l-benzofuran-5-carboxamide oxalate

2.27 g of 2-butyl-3-[4-[3-(dibutylamino)prop-

oxylbenzoyl]-l-benzofuran-5-carboxylic acid and 2.5 ml




Met hyl  2-butyl-3-[4-[3-[(2, 2-di met hyl propyl ) am no] pr op-

oxy] benzoyl ] - 1- benzof ur an- 5- car boxyl at e 16. 73 g of nethyl

= but yl - 3-[ 4- (3-bronmoprop 5 oxy)benzoyl]-I-benzof uran-5-carboxyl ate, 15.52
3\!#5 equi val ents) of neopentylam ne and 19.7 g of potassium carbonate are
nttoduced into 200 mM of dinethyl sulg xide . The mxture is stirred at
gnbient tenperature 10 for 18 hours, evaporation is carried out, the
residue is taken up in water, and extraction is carried out with et hyl

tate. Washi b t| th dth
affhaaesatufarnghé§8§g Sggﬁgg yggggﬁth8ﬁucﬁngP%§ag1oerg%fLeﬁncarrsgd

out by 15 ch hy on S|I|ca (eluent: 95/5 dichl oronet hane
/ met hanol ) a%gﬂg%égggﬁrization from heptane is allowed to take place. In

this way, 10.6 g of de e u a e I 5% M p. :
61-63C NVR spectrum ??%n%ﬁ% HE%A%% %EguengEB eflﬁg FE? 9 nBars%

di butyl am noaﬁaoaowbbaezew IsNchiresed ghiy! Thebgaé%uéams%sa%ﬁ% m de
oxal ate 2.27 g of 2-butyl-3-[4-[3-( dibutylam no)prop- oxy]benzoyl
- 1- benzofaur apn54¢athgxyktbeaChddaBdagobalioN 728 carried out twice.
The residue is subsequently dissolved in 50 ml of
dichloromethane and 1.61 g of N,N-~diethylamine
dissolved in 10 ml of dichloromethane are added.

Evaporation is carried out, the residue is

10 taken up in a potassium carbonate solution and
extraction is then carried out with diethyl ether.
Washing is subsequently carried out with water and a
saturated sodium chloride solution and purification is
carried out by chromatography on silica {(eluent: 95/5

15 dichloromethane/methanol), which gives 1.65 g (yield:
66%) of desired compound in the free base form.

1.62 g of the base thus obtained and 0.259 é
of oxalic acid are subsequently dissolved in methanol,
and then evaporation is carried out. The residue is

20 taken up in diethyl ether and crystallization is
allowed to take place. Filtration, washing with diethyl
ether and drying under vacuum are carried out.

In this way, 1.54 g of desired compound are
obtained in the form of a solid.

25 NMR spectrum: standard



of thionyl chloride are introduced into 50 mM of chloroform The m xture
LS brought to ref lux for 1 hour and evaporation is carried out. The
nesidue is taken up 5 in diethyl ether and evaporation is carried out
twice. The residue is subsequently dissolved in 50 Ml of dichloronethane
and 1.61 g of N, N-di ethylam ne dissol%ﬁg in 10 m of dichloronethane are
gdded. Evaporation is carried out, the residue is 10 taken up in a

pot assi um carbonate solution and extraction is then carried out with

di ethyl ether. Washing is subseque rgied out with water and a
saturated sodi um chl ori de sol ution i cation is carried out by

chr omat ogr aga_ @”@"‘hﬁ%ﬂéﬁ! #ﬁgéh“?af- PO ] ﬁg_l:p_r Pﬁ' E:p_ane/ nmet hanol ), which

gi ves 1.65 ree base form 1.62

g of the basmﬂg#;;mﬁﬂwrwﬁé&&lm%é&@ﬂﬂ-ﬂte subsequent |y
T e evaporatrom 1S carrred out.

di ssol ved i , The residue is
20 taken up dd’kﬁﬁgfi’&/de edsberatedld crystallization is allowed to take pl ace.
Filtration, ng W Tetnyl ether and drying under vacuum are carried
out. In ghis way, 1.54H&d Alasi fesh&onparisbiadte, obigd ned in the formof a

solid. 25 NMR spectrum standard | 73 EXAMPLE 8
(3.8 mmol) of 2-butyl-3-[4-[3-(dibutylamino)prop-

oxylbenzoyl]-l-benzofuran-5-carboxylic acid and 0.615 g
of carbonyldiimidazole are mixed in 20 ml of
N,N-dimethylformamide. The reaction medium is heated at
10 40°C for 1 hour, and then 0.583 g of 1,8-diazabicyclo-
[5.4.0]Jundec-7-ene, followed by 0.678 g (7.60 mmol) of
2- (dimethylamino)ethanol, are added. The mixture is
maintained at 40°C for 18 hours and is then
concentrated to dryness. Extraction is subsequently
15 carried out with ethyl acetate, the extract is washed
with water and a saturated sodium chloride solution and
purification is carried out by chromatography on silica
(eluent: 90/10 dichloromethane/methanol), to produce
1.47 g of desired product in the base form, which base
20 is then treated with a solution of oxalic acid in
absolute ethanol.
In this way, 1.122 g of desired compound are
recovered in the form of an amorphous solid.
Yield: 66.8%

25 NMR spectrum: standard



[ 2- (Di net hyl am no) et hanol] 2-butyl-3-[4-]3-

(di butyl am no) pr opoxy] benzoyl ] - 1- benzof uran-5- carboxyl ate oxal ate 5 Under
a nitrogen atnosphere, 1.93 g (3.8 mmol) of )

2-butyl -3-[4-[3-(di butyl am no) prop- oxy] benzoyl]-1 -benzof uran-5-carboxylic
acid and 0.615 g of carbonyldiimdazole,are mxed in 20 mM of N N

di net hyl formam de. The reaction nediumis heated at 10 40C for 1 hour, and
then 0.583 g of 1, 8-diazabicyclo- [5.4.0]undec-7-ene, followed by 0.678 g
(7.60 mol ) of 2-(dinethyl am no) et @&PLE ye added. The m xture is

mai nt ai ned at 40C for 18 hours and i oncentrated to dryness.

Extraction i goHpsequeRibynday§a5Liad 84 athbhly thlihodehBbhy1blgext ract
purificati onoﬁ;c@Lsiaﬁdoeu&ahxscgwEat:sahgm@xme,aoaibkbaanoaeguent 1 90/ 10
di chl oroneth F—aestrted product in the

base form which base 205isgt henmibeat ed Mbﬁt?lSQLlﬂhLQB—gfﬂigﬁﬁﬁzhC acid in
absol ute ethanol. In this way, 1.122 g of desired conpound are recovered
in the f@ m ahiad) proppROUBeAabiyd] -Yi-Bbazo80r8%-85 cAlVBospectr HaL st andard r
74 EXAMPLE 9 Met hyl 3-{[(2-butyl-3-{4-[3-(dibutylam no )propoxy] benz-

0.768 g (5.5 mmol) of 2-(methoxycarbonyl)ethylamine

hydrochloride, 2.3 ml (16.5 mmol) of triethylamine and
2.43 g (5.5 mmol) of BOP are introduced into 50 ml of
dichloromethane containing 15 ml of N,N-dimethyl-

10 formamide. The reaction medium is stirred at ambient
temperature for 2 hours, evaporation is carried out and
the residue is extracted with ethyl acetate. Washing is
then carried out with water, a potassium acid sulfate
solution, water, a sodium bicarbonate solution, water

15 until a neutral pH is obtained, and a saturated sodium
chloride solution. Purification is subsequently carried
out by chromatography on silica (eluent: 100/3
dichloromethane/methanol) .

In this way, 2.1 g of desired compound are

20 obtained.

Yield: 71%
NMR spectrum: standard

EXAMPLE 10

3-{[(2-Butyl-3-{4-[3-(dibutylamino)propoxylbenzoyl}-1-

25 benzofuran-5-yl)carbonyl]aminol}propionic acid

2 g of methyl 3-{[(2-butyl-3-{4-([3-

(dibutylamino)propoxylbenzoyl}-1-benzofuran-5-yl) -



oyl }- 1- benzof uran-5-yl) carbonyl] am no}propanocate 2.54 g (5 mmol) of
2-butyl-3-[4-[3-(di butyl - 5

am no) pr opoxy] benzoyl | - 1- benzof ur an- 5-car boxylic acid, 0.768 g (5.5 mmol)
of 2-(nmethoxycarbonyl)ethylam ne hydrochloride, 2.3 m (16.5 mol) of
triethylamne and 2.43 g (5.5 mmol) of _BOP are introduced into 50 ml of

di chl or onet hane containing 15 m of N, N/ imethyl 10 formam de. The reaction
mediumis stirred at anbient tenperature for 2 hours, evaporation is

d out and due i tract ‘ t hyl tate. \Washing i
fﬁé&'§ar?Fedgga?oay?h5m5%8?5réﬁs§§a%§fae b Rt S 2,

Saturated sodtuseSiRorvAEBEHHR: fbk TabPpRicBAl SHbloc RiekhnBtty carriod

saturated sodium C tron. “PUrI y carried

Out Py Chr omahog gy gexahglcehgﬁ' 1801 $@0k8cndh6h! 8LAMELhAReLER! hanol ).

In this way, esired conpound ar arne % NVR

spectrum st@ggggd EXAMRLE+ 40
3-{[ (2- Butyl -3- {4 3-(di butyl am noj pi 6poxy] benzoy 71 35 arbient

benzof ur an- Stypeanbanyl | eddboekpLBAI 98I 6ageidd 3ud, OhnAELA¥h the
3-{[(2-butyl-3-{4-[ 3- (dlbutylan1no)propoxy]benzoyl} 1- benzofuran-5-yl) 75

car bonyl ] ani pejpaopaneatekeandpOiR7Ragel? geybvEieatspn @ trodiygrhydroxide
are introduced into a m xture of
hydrochloric acid, until a pH of approximately 5 is
obtained, extraction with dichloromethane and washing
with a saturated sodium chloride solution are then
10 carried out. Purification is subsequently carried out
by chromatography on silica (eluent: 100/7
dichloromethane/methanol) .
In this way, 1.55 g of desired compound are
obtained in the form of an amorphous solid.
15 vYield: 79%

NMR spectrum: standard

EXAMPLE 11

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

benzofuran-5-carboxamide

20 3.5 g of 2-butyl-3-[4-[3-dibutylamino)prop-
oxylbenzoyl]-5-cyano-1l-benzofuran are mixed in 35 ml of
concentrated sulfuric acid.

The reaction medium is stirred at ambient
temperature for 24 hours and is then poured onto ice.

25 Basification, under cold conditions, with sodium
hydroxide and extraction with dichloromethane are

carried out. Washing with a saturated sodium chloride



50 m of dioxane, then 10 ml of nethanol and 10 mMl of water. The m xture
hS stirred for 2 hours at anbient 5 tenperature, evaporation is carried
out, and then the residue is taken up in water. Acidification with dilute
hydrochloric acid, until a pH of approximately 5 is obtained, extraction
wi th di chl oronet hane and washing wth ?GSat urated sodium chl oride sol ution
are then 10 carried out. Purification is subsequently carried out by
chromat ography on silica (eluent: 100/7 dichloronethane/ methanol). In this

561 33 % T A RO SR U o w0
2-Butyl-3-[4 - (di | amg_no).pr. ] zoyl ] -1- benzof uran-5- car boxam de
20 3.5 g of Zkg)l}t y eb%tr%4i g?ldict%l#%%)gﬁo%glpr op-

oxy] benzoyl | - 5- cyano- | thenzgiuran, are 48 xpdd ieda Jlg %fomp%%cas Jat ed

sulfuric acid. The reaction nediumis stirred at anbi ent terrpe%réeture for
24 hours and g% atik@y . poured onto ice. 25 Basification, under cold
conditions, with sodi um hydroxi de and extraction with dichl oronmethane are
carried omt. yWagli:ngawi th a saturated sodiumchloride 76 solution and
purification by crystallization from heptane are then carried out.

M.p.: 90-92°C

NMR spectrum: standard

EXAMPLE 12

2~Butyl-3-[4-[3~-(dibutylamino)propoxylbenzoyl] -5~ (1H-

10 tetrazol-5-yl)~1-benzofuran

3.26 g of 2-butyl-3-[4-[3-(dibutylamino)prop-
oxylbenzoyl]-5-cyano-1l-benzofuran and 4.5 g
(approximately 2 equivalents) of tributyltin azide are
introduced into 80 ml of toluene. The mixture is

15 refluxed for 90 hours, the solvent is evaporated off
and the residue is chromatographed on silica (eluent:
92/8 dichloromethane/methanol). Crystallization from

diisopropyl ether is subsequently allowed to take

place.

20 In this way, 3.05 g of desired compound are
obtained.
Yield: 86%

M.p.: 145-147°C
NMR spectrum: standard

25 EXAMPLE 13

2-Butyl-3-[4-[3~(dibutylamino)propoxylbenzoyl] -1~

benzofuran-5-carbohydrazide




In this way, 2.68 g of desired conpound are obtained. 5 Yield: 74% M p.:

90-92C NWR spectrum standard EXAMPLE 12

2-Butyl - 3-[ 4-[ 3- (di but yl am no) propoxy] benzoyl ] -5-(1H 10

tetrazol -5-yl)-1-benzofuran 3.26 g of 2- butyl-3-[4-[3- (di but yl am no) pr op-
oxy] benzoyl ] - 5- cyano- | - benzofuran and 4 2 (approximately 2 equival ents)
of tributyltin azide are introduced |n¥ 80 m of toluene. The mxture is
15 refluxed for 90 hours the solvent is evaporated off and the residue

i s chromat ographed on gg e@%ﬂ% 92/8 d%ggl rgn?ahi?e/nethanol).
y ue

Crystallization from l owed to take

Bt Mp-: @%@#ﬁ@wé@%ﬁoﬁ]ﬂ? 98”9%%5%&%9%353' LA
?ngt %m ”8%:9{»8852?1199%9&1' Jmé 2. beﬁlzoéwealoﬁyﬁam%waazage 77 2.16 g

introduced into 50 ml of chloroform. The mixture is
5 brought to réflux for 1 hour, and evaporation is
carried out.

The residue is taken up in diethyl ether and
the solvent is evaporated off. These two operations are
repeated. The acyl chloride thus formed is taken up in

10 15 ml of tetrahydrofuran, and this solution is added
dropwise to a solution of 1 ml of hydrazine hydrate at
98% in 15 ml of tetrahydrofuran. The reaction medium is
stirred at ambient temperature and then evaporation is
carried out. Extraction with ethyl acetate and washing
15 with water are carried out. Purification is
subsequently carried out by chromatography on silica
(eluent: 85/5/0.2 dichloromethane/methanol/agqueous
ammonia) .
In this way, 1.13 g of desired compound are
20 obtained.
Yield: 41%
NMR spectrum: standard

EXAMPLE 14

5-(2-Butyl-3-[4-[3-(dibutylamino)propoxylbenzoyl] -1-

25 benzofuran-6-vyl)-1,3,4~oxadiazol-2-(3H)-one

Egdrochloride




(di butyl am no) pr opoxy] benzoyl ] - 1- benzof uran-5- carboxylic acid and 2.5 m
of thionyl chloride are introduced into 50 mMl of chloroform The m xture is
5 brought to ref lux for 1 hour, and evaporation is carried out. The
residue is taken up in diethyl ether and the solvent is evaporated off.
These two operations are repeated. The ﬁcyl chloride thus forned is taken

up in 10 15 nl of tetrahydrofuran, and fhis solution is added dropwi se to
a solution of 1 m of hydrazine hydrate at 98%in 15 m of

e P 10 LT oA O e SR v
ith d LEi ' I b
Lo W Ln Vel ot 51 £ehBbyL£0: b BULLLRCAL LoDuL5 SUDSREUEOL! 16T LA O )

di chl or omet hi’geéaemaa@' éﬁﬂU?B Srm2gHANLAY s LB1LRESnVRY, adg %é g of desired
compound are 20 obtained. Yield: 41% NVR spectrum standard EXAVPLE 14

5-(2-Butyl - 3d£é-f>{z§sédt8l1&%§fﬂhﬁ%ﬁr epozyhbgné@ybhoégaéebﬁﬂz96%@%@ yl)
-1, 3, 4- oxadi azo H) -one hydrochloride 78 1.

2'bUty|'3?[4chﬁo£dfbﬂhy|Qﬁbnﬁlﬁtﬁﬁe is brought to reflux for

oxy] benzoyl ] - | - benzof ur an- 5- car bohyr azi de are di ssol ved
6 hours. After the mixture has returned to ambient
temperature, washing is carried out first with water,
until a neutral pH is obtained, and subsequently with a
saturated sodium bicarbonate solution.

10 In this way, 0.535 g of desired compound is

obtained after crystallization from diethyl ether.
Yield: 45%

NMR spectrum: standard

EXAMPLE 15

15 2-Butyl-3-[4-[3-(dibutylamino)propoxylbenzoyl]-1-

benzofuran-5-carbaldehyde (E)-O-methyloxime oxalate

A. 2-Butyl-5-hydroxymethylbenzofuran

2.32 g (0.01 mol) of methyl 2-butyl-1-
benzofuran-5-carboxylate in 20 ml of diethyl ether are
20 added dropwise to 0.400 g of lithium aluminum hydride
in 20 ml of diethyl ether, and the mixture is then
brought to the reflux temperature of ether.
Once the addition has been completed, the
mixture is stirred for 1 hour at ambient temperature.
25 The mixture is cooled in an ice/water mixture,
hydrolysis is carried out by means of a 1N hydrochloric

acid solution and separation is carried out by



in 20 mM of chloroformand this solution is added dropwi se to a sol ution of
2.2.9g of phosgene in 30 mM of 5 chloroform The m xture is brought to
reflux for 6 hours. After the mixture has returned to anbient tenperature,
washing is carried out first with water, until a neutral pH is obtained,
and subsequently with a saturated sodi bi carbonate solution. 10 In this
vay, 0.535 g of desired conpound is obtained after crystallization from

di ethyl ether. Yield: 45% NVR spectrum standard EXAMPLE 15 15

2-Butyl -3-[4- di but yl am no ] hen ] benzqf ur 5- car bal dehyde
(57~ O et nyl B4 e o) et REL B0 oREN, SRRV 5rBeRy PERIBFAIAR o 32 g
(0.01 nol) of th y u C at

di et hyl etherlgge Xéﬁg %ﬁ%dgd%%tgfgég% E%&h@ﬂ gﬁgg%¥§fh?a%g5¥§ﬂr%ﬁﬁ1hydrlde
in 20 m of gﬁ%ﬁ and the m xture is then brought to the refl ux
tenperature o ce the addition has been conpleted, the mxture is
stirred for 1 hour Cai BIDLRIL LEPPeiabyr§: of 2edeell xbipuhd £pal ed N an
ice/water mxture, hydrolysis 1s carried out by nmeans of a 1IN hydrochloric
aci d sol gyt i ogpeagnsgparation is carried out by 79 settling. Extraction with
di ethyl ether and washing wth water and a saturated sodi um chl oride
solution arevyield: 94%

B. 2-Butyl-1l-benzofuran-5-carbaldehyde

3.17 g (0.025 mol) of oxalyl chloride in
50 ml of dichloromethane are cooled to -60°C, and
10 3.67 g (0.054 mol) of dimethyl sulfoxide in 20 ml of
dichloromethane are then added. The mixture is stirred
for 10 minutes and 3.43 g (17 mmol) of 2-butyl-5-
hydroxymethyl-l-benzofuran in 50 ml of dichloromethane
are then added. Stirring is carried out for 15 minutes,
15 15.7 ml (0.113 mol) of triethylamine are added and the
mixture is allowed to return to ambient temperature.
Water is added and separation is carried out by
settling. Extraction is carried out with
dichloromethane. Washing is then carried out with
20 water, a potassium acid sulfate solution, until a
neutral pH is obtained, with water, a sodium carbonate
solution, water and, finally, with a saturated sodium
éhloride solution.
In this way, the desired compound is
25 obtained, which is used in crude form.

C. 2-Butyl-l-benzofuran-5-carbaldehyde (E)-0-

methyloxime




carried out. In this way, 1.92 g of desired conpound are 5 obtai ned.

Yietd: 94% B. 2-Butyl-I|-benzofuran-5-carbal dehyde 3.17 g (0.025 nol) of
oxalyl chloride in 50 ml of dichloronethane are cooled to -60C, and 10
3.67 g (0.054 nol) of dimethyl sulfoxide in 20 ml of dichloronethane are

t hen added. The m xture is stirred for 60 m nutes and 3.43 g (17 mmol ) of
2- but yl - 5- hydr oxymet hyl -1 - benzof ur an i A50 m of dichloronethane are then
added. Stirring is carried out for 15 mnutes, 15 15.7 m. (0.113 nol) of

triethylamne are addeg d thﬁ 'x%u e.is allaowed tg return to anbient
temperature. \Water is ag e § dngB V;_ﬂéﬁep§°2&FPFég‘out by settling.
Extraction i t w di.¢gh net han hin t.hen_carried
out with 20 §%?3555§H¥§?as§?5§1 ch g%%ﬁ gggoﬁutlgﬁrocg OFlde ﬁg§tral pH

| S obtained, jubghavRkehy 2a3ad URLCARBARALE 2SOk b@nme\é@gﬁelan%hef'“a"%

with a saturated oride solution IS wa e desired

conpound i s mziteggahaegtlw@bahfb§ mssdhbargra@eahgaghtc
2- But yl -1 - benzof ur an- 5- car bal dehyde (E)-O nmethyloxime t 80 2.07 g of

;ngutyl |5 bepegpurabue, cavhpbeabyda, is. 38rgieh BRthaxwavhaerbydnaeh! oride
is taken up in diethyl ether. Washing is carried out
with water, a potassium acid sulfate solution, water
and a saturated sodium chloride solution. Purification
is subsequently carried out by chromatography on silica
10 (eluent: 1/1 dichloromethane/heptane).
In this way, 1.96 g of desired compound are
obtained.

Yield: 83%

D. 2-Butyl-3-[4- (3-bromopropoxy)benzoyl]-1-

15 Dbenzofuran-5-carbaldehyde (E)-O-methyloxime

Under argon, 6.94 g (2 equivalents) of ferric
chloride are introduced into 40 ml of dichloroethane.
4.91 g (21 mmol) of 2-butyl-l-benzofuran-5-carbaldehyde
(E) -O-methyloxime dissolved in 25 ml of dichloroethane

20 are then added, at around +10°C, and 11.89 g
(2 equivalents) of l-chlorocarbonyl-4-(3-
bromopropoxy)benzene in 25 ml of dichloromethane are
then introduced at between +10 and +15°C. The mixture
is allowed to return to ambient temperature and is then
25 stirred for 5 hours at ambient temperature. It is then
poured onto an ice/water mixture, the precipitate is

filtered off and the filtrate is separated out by



1.57 g of pyridine are added to 25 ml of nethanol. The mxture is stirred
for-1.5 hours at anbient 5 tenperature, evaporation is carried out and the
residue is taken up in diethyl ether. Washing is carried out wth water,
a potassiumacid sulfate solution, water and a saturated sodium chl oride
solution. Purification is subsequently garri ed out by chromat ography on
silica 10 (eluent: 1/1 dichloronethane/% ptane). In this way, 1.96 g of
desired conpound are obtained. Yield: 83%D

2-Butyl -3-[4-(3- b l1-1; 15 b f -5- bal dehyd

e it S PR ROERBPEARETEOILL foeROcRenthuEan Boar oy detde |
introd j diehl | f

2 but yl - |- bengsrle Sadtafly pap eEThge T aRRe:, Ay PrbRrtBhled i n 25 m

of dichloroethane 20 ayecfhgn, ge?heageggggadc3$8§gnangs11.89 g (2

equi val ents) of 1-chlorocarbonyl-4-(3- bronopropoxy)benzene in 25 m of

di chl oronet hgpea 8hey, t BRALI PEr edusad at7hegween (1105 88Me# 196 cTHE m xture
is allowed to return to anbient tenperature and is then 25 stirred for 5
hours at sanbpents| eaparatoseg bf (3)theBmepoured onto an ice/water m xture,
the precipitate is filtered off and the filtrate is separated out by 81
settling. Pumipicat8edlPs then carried out by chromatography on silica

(eluent: dichl oronet hane).
E. 2-Butyl-3-[4-[3-(dibutylamino)propoxylbenz-

oyll-l-benzofuran-5-carbaldehyde (E)-0-

methyloxime oxalate

10 2.3 g (5 mmol) of 2-butyl-3-[4-(3-bromoprop-
oxy)benzoyl]-1-benzofuran-5-carbaldehyde (E)-0-
methyloxime, 1.28 g (2 equivalents) of dibutylamine,
1.38 g (2 equivalents) of potassium carbonate and
0.75 g (1 equivalent) of sodium iodide are added to

15 25 ml of acetonitrile. The mixture is brought to reflux
for 4 hours and evaporated. Extraction is carried out
with ethyl acetate and washing is carried out with
water and a saturated sodium chloride solution.
Purification is subsequently carried out by

20 chromatography on silica (eluent: 100/2.5
dichloromethane/methanol), which gives 2.24 g (yield:
88%) of desired compound in the base form.

2.0 g of base thus obtained and 0.361 g of
oxalic acid are then added to methanol and evaporation

25 is carried out. The residue is taken up in diethyl

ether and crystallization is allowed to take place.



In this way, the desired conmpound is obtained, that is to say 2.74 g of
(E) -isoner (yield: 5 27.5% and 2.05 g of (Z) isonmer. Mp.: 78-81C E.
2-Butyl - 3-[4-[ 3- (di butyl am no) propoxy] ben z- _

oyl ] - 1- benzof ur an- 5- car bal dehyde (E)-0- methyl oxi ne oxalate 10 2.3'g (5
mol ) of 2-butyl-3-[4-(3-bronoprop- oxyb?enzoyl]-

1- benzof ur an- 5- car bal dehyde (E)-0- nethyloxinme, 1.28 g (2 equival ents) of
di butylam ne, 1.38 g (2 equival ents) of potassium carbonate and 0.75 g (1
equi val ent) of sodi um iQdi ar e added .t m___of etonitrile. The

m xture i s brought to Fgftﬁgﬁ W%g( g'%gu%s%gnégg&gﬁgrgtégpuﬁgtFégtion is
carried out Og%ggnghhyl acetate and washing is carried out with water and
a saturated sodiumchloride solution. Purification is subsequently carried
out by 20 chgogaiogpaghy on silica (eluent: 100/2.5

di chl or onet hane/ net hanol ), which gives 2.24 g (yield: 88% of desired
conpound in yhe.hase-bgem 2.0 g of base thus obtained and 0.361 g of
oxalic acid are then added to nethanol and evaporation 25 is carried out.
The resi dile NBRt skeertipm:nsdaathyd et her and crystallization is allowed to
take place. 82 In this way, 2.25 g of desired conpound are obtained.

Yield: 92% EXAMPLE 16

2-Butyl-3-[4-[3~(dibutylamino)propoxylbenzoyl] -5-

hydroxymethyl-l-benzofuran oxalate

A. Methyl 2-butyl-3~[2-(4-hydroxyphenyl)-1,3-

10 dioxolan-2-yl}l-1-benzofuran-5-carboxylate

A mixture of 4.93 g (14 mmol) of methyl
2-butyl-3-(4-(ethylene glycol hydroxy)benzoyl)-1-
benzofuran-5-carboxylate, 2.17 g and 0.500 g of
p-toluenesulfonic acid in 250 ml of benzene is brought

15 to reflux. Dilution is carried out with diethyl ether
and washing is carried out with a sodium bicarbonate
solution, water and a sodium chloride solution. Drying
and evaporation are carried out.

B. 2-Butyl-5-hydroxymethyl-3-[2- (4-hydroxy-

20 phenyl)-1,3-dioxolan-2-yl]-1-benzofuran

The crude product obtained in the preceding
step, dissolved in 50 ml of tetrahydrofuran, is added
dropwise té 1.4 g of lithium aluminum hydride in 50 ml
of tetrahydrofuran.

25 The mixture is stirred for 2 hours at ambient
temperature, hydrolysis is carried out with a dilute

solution of hydrochloric acid, until pH=3 is obtained,



Mp.: 97-99C 5 NVR spectrum standard EXAVPLE 16

2-Butyl - 3-[4-[ 3-(di butyl am no) pr opoxy] benzoyl ] - 5-

hydr oxynet hyl - 1- benzof uran oxal ate A Methyl )

2-but yl - 3-[ 2- (4- hydr oxyphenyl )-1, 3- 10 di oxol an- 2-

yl)=-1-benzof uran-5-carboxylate A m xtu of 4.93 g (14 mmol) of nethyl
2-butyl -3-(4-(ethyl ene glycol hydroxy)benzoyl)-1I-
benzofuran-S-carboxyIate 2 17 g and 0 500 g of p-toluenesul fonic acid in

250 m of b Bto d
i ot hyl et hoRACaRGPAASRINY 18 EAFFIER SUL W' Roh LaBPUmPBCeArbORG o

S0 uton, el gt 200U LA Secholbhany Bothrecagaeorat on are

phenyl ) -1, 3- diexehaBa2sBll uh Qﬁ@é?&ﬁ%aeolTQ§oﬁrH§% BROdUEH QQEa'HEd in the
precedi ng step, dissolved in 50 of tetrahydrofuran, is added dropw se

to 1.4 g of I|th|un1almﬁ1aﬁmghwapyd@hbndéglgbd ebmpetinahydr of uran. 25 The
m xture is stirred for 2 hours at anbient tenperature, hydrolysis is
carried @it vbthiaedi| whechs@buused ah hyer eehbier feraci Howekerl, pH=3 is
obt ai ned, 83 and separation is carried out by settling. Extraction wth
di et hyl et hechasdcthenundshengbel phridtied agdcarosatuvyabetlysodi um chl ori de
solution are carried out.

silica (eluent: 100/2.5 dichloromethane/methanol).

M.p.: 100-101°C

C. 2-Butyl-3-(4-hydroxybenzoyl) -5-hydroxymethyl-

10 l-benzofuran

A solution formed by the crude product
obtained in the preceding step and 0.8 g of pyridine
p-toluenesulfonate in 100 ml of acetone containing
10 ml of water is brought to reflux for 3 hours.

15 Evaporation is carried out and the residue is taken up
in a diethyl ether/water mixture. The precipitate
obtained is filtered off and is washed with water and
diethyl ether, which gives a first crop of the desired
product.

20 The organic phase is separated out by
settling, and washing is carried out with water, a
sodium bicarbonate solution, water and a sodium
chloride solution.

Drying and evaporation are carried out, the

25 residue is taken up with diethyl ether and filtration
is carried out, which gives a second crop of the

desired product.



In this way, the desired conmpound is 5 obtained, which is used in the crude
form However, this conpound can be purified by chromatography on silica
(,el uent: 100/2.5 dichl oronet hane/ net hanol). Mp.: 100-101C C

2- Butyl - 3- (4- hydr oxybenzoyl ) - 5- hydroxynet hyl - 10 1-benzo.furan A sol ution
formed by the crude product obtained ig the preceding step and 0.8 g of
pyridine p-toluenesulfonate in 100 m ¢ acetone containing 10 m of
water is brought to ref lux for 3 hours. 15 Evaporation is carried out and

the residue is taken UE gﬁ.a diethﬁl gtheré&gten m.xt ure. ﬁge grecipitate
obtained is filtered off &H°i ¥¥ashed’ wPt REWEEEF T5Rd CHPEER 2EEher, whi ch
gives a firs f desj Ict . o The ni ase is

separ at ed ou%bgégggﬁt?kgﬁﬁ,8gkég%é%ﬁ%%gyﬁé EggpiggegégawF%Heaater, a

sodi um bi carbopage sghution, water and a sodium chloride solution. Drying
and evaporation are carried out, the 25 residue is taken up wth diethyl

et her and fikt?agiggo_hgzeérried out, which gives a second crop of the
desired product. | 84 In this way, 3.37 g of desired conmpound are obtai ned
after crystallizapion prpatgieshyl-¢8hedibutylamino)propoxylbenz-

oyl]-5-hydroxymethyl-l-benzofuran oxalate

1.68 g of 2-butyl-3-(4-hydroxybenzoyl)-5-
hydroxymethyl-1l-benzofuran, 1.18 g of l-chloro-3-
(dibutylamino)propane and 0.960 g of potassium

10 carbonate are dissolved in 70 ml of methyl ethyl
ketone. The mixture is brought to reflux for 6 hours,
water is added and separation is carried out by
settling. Extraction with ethyl acetate and washing
with a saturated sodium chloride solution are carried

15 out. Purification is subsequently carried out by
chromatography on silica (eluent: 95/5
dichloromethane/methanol), which gives the desired
compound in the free base form.

2.50 g of the base thus obtained are

20 subsequently mixed with 0.455 g of oxalic acid in
methanol, evaporation is carried out and the residue is
taken up in diethyl ether. Crystallization is allowed
to take place, and filtration and washing with diethyl
ether are carried out.

25 In this way, 2.57 g of desired compound are
obtained.

Yield: 85.5%



Yield: 74% M p.: 180-182C 5 D. 2-Butyl-3-[4-[3-(di butyl am no) propoxy] benz
oyl } - 5- hydr oxynet hyl -1 - benzof uran oxalate 1.68 g of

2- butyl - 3- (4- hydroxybenzoyl ) -5 hydroxymnet hyl -1 - benzofuran, 1.18 g of

1-chl oro- 3- (dibutyl am no) propane and 0.960 g of potassium 10 carbonate
are dissolved in 70 m of nethyl ethyl ggtone. The m xture is brought to
ref lux for 6 hours, water is added and~separation is carried out by
settling. Extraction with ethyl acetate and washing w th a saturated

sodi um chl orj solution are carri.ed 15 out. Purification is subsequently
carried out ﬁgﬁ ERFE Pﬂgrﬁ%ﬁ? 8h%silica (eluent: 95/5 dichloronet hane

/[ met hanol ), which gives the deSiredEx£ﬁ£BEU£? in the free base form 2.50 g

of the base thus obtained are 20 s mxed with 0.455 g of oxalic

acid in methagQly,1e4apaLIBLeB1kS3CaLA:EEHNYYL 18R pbReali RS Co

s taken up

in dieth_yl etd . : CE, filtration
and washi ng ¥kifpehebPil5-¢bbABLAYE-E20" hedxQHiaz82-50yhALs -way, 2.57 g of
desired conp . . ~ 5% m standard

EXAMPLE 15/ benzofuran

A. 2-Butyl-3-(4-hydroxybenzoyl)-5- (3-methyl-

1,2,4-oxadiazol-5-y1)-1l-benzofuran

1.018 g of acetamide oxime, 0.660 g of sodium

hydride, 6 g of molecular sieve and 60 ml of

10 tetrahydrofuran are placed, under argon, in a three-
necked round-bottomed flask. Heating is carried out at
60°C for 1 hour, 4.03 g of methyl 2-butyl-3-(4-hydroxy-
benzoyl)-l-benzofuran-5-carboxylate dissolved in 50 ml
of tetrahydrofuran are added and the mixture is brought

15 to reflux for 3 hours. The mixture is diluted with
water, a sodium chloride solution is added and
extraction is carried out with ethyl acetate. Washing
is carried out with a saturated sodium chloride
solution.

20 In this way, 3.4 g of desired compound are
obtained in the crystallized form.
Yield: 79%
M.p.: 180-182°C

B. 2-Butyl-3-[4-(3-bromopropoxy)benzoyl]-5-(3-

25 methyl-1,2,4-oxadiazol-5-yl)-1-benzofuran

4.26 g (0.0113 mol) of compound obtained in

the preceding step, 11.44 g (5 equivalents) of 1,3-



2-Butyl-3-[4-[3-(cis-3,5-diethyl-I-piperidinyl)prop-

oxy] benzoyl - 5-(3-net hyl -1, 2, 4- oxadi azol -5-yl]-1- 5 benzofuran A

2- Butyl - 3- (4- hydr oxybenzoyl ) - 5- ( 3- et hyl -

1, 2, 4- oxadi azol -5-yl) -1 -benzofuran 1.018 g of acetam de oxine, 0.660 g of

sodi um hydride, 6 g of nol ecul ar sieve @Bd 60 mM of 10 tetrahydrofuran are

pl aced, under argon, in a three- necked round-bottonmed flask. Heating is

carried out at 60C for 1.hour, 4.03 g of methyl 2 butyI 3- (4- hydroxy-

benzoyl )-I-b n ofuran r vyl a i ssol,ved i.n of. t et rahydrof uran
LHERRBo88r BV Late f 9300V ed NS00t o

are added an re’is roug hours. The

mxture is dgbegsgl tBapabibee F%%thQEQh'grh&E ﬁ&'%&l%gth 1244gg,and

extraction iS carried out w acet at IS carried*out with

a sat ur at ed ﬁe@bﬂa1c@§erh@§tu§e'ug'aeouaﬂgl@otgb%l y§o§73¢a sdesi red

conpound are obtained in the crystallized form Vi 180- 182C

25 B. 2- BUtYEna [4- é%aBbQEE@EOp@hé)QQQEEﬁE]1% €3ken up in water and
net hyl - , 4- oxadi azol -5-yl)-1-benzofuran 4.26 g (0. 81 3 nol) of conpound

obt ai ned 5 n therpresedi ng &ta@mealoﬁé gith equivabeetarelf whsBi86
di br onopropane and 1.88 g (1.2 equival ents) of
is carried out with a saturated sodium chloride
solution and purification is carried out by
chromatography on silica (eluent: 100/3
dichloromethane/methanol) .
10 In this way, 3.58 g of desired compound are
obtained.
Yield: 64%
M.p.: 85-87°C

C. 2-Butyl-3-[4-[3-(cis-3,5~-diethyl-1-

15 piperidinyl)propoxylbenzoyl-5-(3-methyl-

1,2,4-oxadiazol-5-yl]-1-benzofuran

3.4 g of compound obtained in the preceding
step, 1.21 g (1.1 equivalents) of cis-3,5-
diethylpiperidine hydrochloride, 1.03 g (1 equivalent)

20 of sodium iodide and 2.83 g (3 equivalents) of
potassium carbonate are introduced into 100 ml of
acetonitrile. The mixture is brought to reflux for
6 hours, diluted with water and separated by settling.
Extraction with ethyl acetate and washing with a

25 saturated sodium chloride solution are carried out.
Purification is subsequently carried out by

chromatography on silica (eluent: 100/2.5



pot assi um carbonate are mxed in 100 m of nethyl ethyl ketone. The
m xture is brought to ref lux for 3 hours and is evaporated. The residue
i-s taken up in water and 5 extraction is carried out with ethyl acetate.
Washing is carried out with a saturated sodium chloride solution and
purification is carried out by chronatggraphy on silica (eluent: 100/3
dichloronethane/nethanol) 10 In this way, 3.58 g of desired conpound are
obtained. Yield: 64% 85-87C C. 2- Butyl 3-[4-[3-(cis-3,5-diethyl -I-
15 piperidi h
1,2, 4- oxadlag%kkgggpﬂé¥hg§%2% EP§HE§ b !Of ESMH6URd %8 ogﬁﬁed in the
precedlng St 8Pdrédpé} .0 (1.1 eqU|vaIents) of ci s-3,5- diethyl piperidine
hydrochl ori de, 83 g (1 equivalent) 20 of sodiumiodide and 2.83 g (3
equi val ents) of pot assitHMegaksbppgt exake bnblfoaggeqeantcgmﬂa%n@ a®k
acetonitrile. The m xture is brought to reflux for 6 hours, diluted with
wat er and sepbeatfaddby settling. Extraction wth ethyl acetate and washing
with a 25 saturated sodiumchloride solution are carried out. Purification
i s subseduenvhigldar 67&d out by chromatography on silica (eluent: 100/2.5
87 di chl or omet hane/ net hanol and 20% aqueous anmoni a:

M.p.: 81-83°C (after recrystallization from heptane)

NMR spectrum: standard

EXAMPLE 18

Methyl 2-butyl-3-[4-[3-(cis-3,5-dimethyl-1-

10 piperidinyl)Ezggggylbenzogll-1-benzofuran-6-carboxx;ate

hydrochloride
A, Isopropyl 3-methoxy-4-trifluoromethanesulfon-
yloxybenzoate

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

15  hydroxybenzoate and 0.3 g (1.1 equivalents) of pyridine
are introduced into 20 ml of dichloromethane. A
solution of 3.1 g (1.1 equivalents) of
trifluoromethanesulfonic anhydride in 10 ml of
dichloromethane are then added dropwise, at between 0°C

20 and 5°C. The mixture is allowed to return to ambient
temperature and is stirred for 0.5 h at this
temperature, and evaporation is carried out. Extraction
with ethyl acetate and washing with water, dilute
hydrochloric acid, a sodium bicarbonate solution, water

25 and, finally, a saturated sodium chloride solution are

carried out.



2 drops). In this way, 2.55 g of desired conpound are obtained. 5 Yield:
67% M p.: 81-83C (after recrystallization from heptane) NVR spectrum
standard EXAMPLE 18 Met hyl 2-butyl-3-[4-[3-(cis-3,5-dinethyl-1 10

pi peri di nyl) pr6poxy] benzoyl ] - 1- benzof ur an- 6- car boxyl ate hydrochl ori de A
I.sopropyl 3-methoxy-4-trifluoronethanesylfon- yloxybenzoate 2.1 g (0.01
rol ) of isopropyl 3-nethoxy-4 15 hydrofg enzoate and 0.3 g (1.1
equi val ents) of pyridine are introduced into 20 nl of dichloronethane. A
solution of 3.1 g (1.1 equivalents),of, triflyoronethanesulfgnic anhydride
T 10 M of di chl or onEEhEMES avaY h%hE%ld%eaEd?u“BBﬁf? COTBRRPReRe0C 20 and
5C. The m>d5§§al§eﬁllomed to return to anbient tenperature and is stirred
for 0.5 h at I enperature, and evaporation is carried out. Extraction
with ethyl aﬁgég&g gl washing with water, dilute hydrochloric acid, a
sodi um bi carbonate solution, water 25 and, finally, a saturated sodi um

chloride solutiongare 1§8pf6801 08LmeBfok{-4hi $-MB¥yn31241 gpehz688kT ed
conmpound are obtai ned.

5 3.18 g (9.3 mmol) of compound obtained in the

preceding step, 1.52 g (2 equivalents) of l-hexine,
6.5 ml (approximately 5 equivalents) of triethylamine
and 0.325 g (0.05 equivalent) of dichlorobis(triphenyl-
phosphine)palladium are introduced into 25 ml of

10 N,N-dimethylformamide. The mixture is heated at 90°C
for 2 hours, diluted with water, and dilute
hydrochloric acid is added. Extraction with diethyl
ether and washing with water and a saturated sodium
chloride solution are carried out. Purification is

15 subsequently carried out by chromatography on silica
(eluent: 1/1 dichloromethane/heptane).

In this way, 1.35 g of desired compound are

obtained.
Yield: 53%

20 cC. 2-Butyl-l-benzofuran-6-carboxylic acid

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

25 solution of 1M boron tribromide in dichloromethane are
then added. The mixture is allowed to return to ambient

temperature and is stirred for 1 hour at ambient



Yield: 94% B. |sopropyl 3-nmethoxy-4-(1-hexyn-1-yl)benzoate 5 3.18 g (9.3
snol) of conpound obtained in the preceding step, 1.52 g (2 equival ents)
gf 1-hexine, 6.5 m (approximtely 5 equivalents) of triethylamne and
0.325 g (0.05 equivalent) of dichlorobis(triphenyl - phosphine)palladi um
are introduced into 25 nml of 10 N, N-di éhylfornanide. The m xture is
heated at 90C for 2 hours, diluted withwater, and dilute hydrochloric
acid is added. Extraction with diethyl ether and mashing with water and a

saturated sodium c Iorld solutio re carried Purification is 15
Sabseauont Iy EUPPFERUER: "By ohr SRALeD BxrgeanSrt Bl LrevhafEr /4

diCh!OrO”EtQﬂ?ﬁéﬂ?gsgﬂg)h¥5933gh§s ér§§ g BLtdeékEggcﬁﬁgﬁo%QQ are

obt ai ned beénzofur an-6- car I'c a0|8 9.62 ¢

(35 mmol ) of a¢0nPOUBHe PREALNS d'ﬂagﬂﬁn p%?EﬁdWQEe?tSHdaéeshEhEQQEBGd i nto
200 m of dichloronmethane an e nlx ure i's coo to approxi mately

-70C. 70 M (33eqmi ¥Rhept & 8518t28nSakHt LARr9E41M B0 B0t Ei BRORLAHE N

di chl oronet hane are then addeq. The m Xxture is allomed to return to

anbi ent o enper atbseqasdtile shitied Hat ByheHromahtagbhphAly bnAs89ica
(eluent: 100/3 dichloromethane/methanol).

In this way, 2.5 g of desired compound are

obtained.
Yield: 32.7%
10 M.p.: 102-104°cC

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

2.5 g of compound obtained in the preceding
step are introduced into 80 ml of methanol and 1 ml of
concentrated sulfuric acid is added. The mixture is

15 brought to reflux for 6 hours and evaporated.
Extraction with diethyl ether and washing with water, a
sodium bicarbonate solution, water and a saturated
sodium chloride solution are carried out.

In this way, 2.60 g of desired compound are

20 obtained.
Yield: 98%

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

l-benzofuran-6-carboxylate

2.60 g (11 mmol) of compound obtained in the
25 preceding step and 4.58 g (1.5 equivalents) of
4- (3-bromopropoxy)benzoyl chloride are introduced into

150 ml of dichloromethane. 2.2 ml of stannic chloride



tenperature. It is cooled by neans of an ice/water m xture and hydrolysis
is carried out. Extraction with dichloronethane and washing with water and
a saturated sodiumchloride solution are carried out. Purification 5 is
subsequently carried out by chromatography on silica (eluent: 100/3

di chl oronet hane/ nethanol ). In this way, .,2.5 g of desired conpound are
ebtained. Yield: 32.7% 10 Mp.: 102- 103€ D. Met hyl

2- butyl -1 -benzof uran-6-carboxylate 2.5 g of conpound obtained in the

di d 80 m _of h d.1 m of
L s S L
for 6 hours g ﬁgﬁgggggtgg 1§xEr3?bbgn thk%ng' eth 88 mgshlng wth

<] X
wat er , I carpbonate so 1 on turafTe di um

chl ori de sol r Ukoyrl Aot y si red conpound
are 20 obtalﬁéggenélgﬁﬁﬁéggggﬁg Egr HF ﬂbﬁr&@ pofir@d 8ntb 48

2-butyl - 3- [41ééy@ae@pfn@ﬁei%bsﬁaoxf&hte%eeenaafiure@ap@rseagﬁngate 2.60 g
(11 nmol ) of conpound obtained in the 25 preceding step and 4.5 g (1.5

equi val erg s) catridd(dubr orRRpEApEX¥hLRNZRY kLB OBLdRaBECahAL WQQHQQQ into
150 ml of dichloronethane. 2.2 nl of stannic chloride 90
with a sodium carbonate solution, with water and with a
saturated sodium chloride solution are carried out.
Purification is then carried out by chromatography on
silica (eluent: 100/2 dichloromethane/ethyl acetate).
10 In this way, 3.95 g of desired compound are
obtained.

Yield: 76%

F. Methyl 2-butyl-3-[4-[3-(cis-3,5-dimethyl-1-

piperidinyl)propoxylbenzoyl]-1-benzofuran-6-

15 carboxylate hydrochloride

3.9 g (8.2 mmol) of compound obtained in the
preceding step, 1.36 g (1.1 equivalents) of cis-3,5- |
diethylpiperidine hydrochloride, 1.25 g (1 equivalent)
of sodium iodide and 3.42 g (3 equivalents) of

20 potassium carbonate are introduced into 100 ml of
acetonitrile. The mixture is brought to reflux for
3 hours, diluted in water and separated by settling.
Extraction is carried out with ethyl acetate.
Purification is then carried out by chromatography on
25 silica (eluent: 100/3/0.1 dichloromethane/methanol/
ammonia), which gives 3.36 g (yield: 81%) of desired

compound in the base form (NMR spectrum: standard).



in 50 m of dichloronethane are then added, at a tenperature of 15 to 20C
The-m xture is stirred at anbient tenperature for 72 hours, poured onto an
i-ce/water mxture and filtered, and evaporation is 5 carried out.
Extraction with ethyl acetate and washing wth a sodi um carbonate
solution, wwth water and with a satura§§d sodi um chl ori de solution are
carried out. Purification is then carrted out by chromatography on silica
(eluent: 100/2 dichl oronethane/ ethyl acetate). 10 In this way, 3.95 g of

desired conpound are i ned Y|eId 76% Vet hyl
2-butyl -3-[4-[3-(cis-3; 55§ ﬁE?EyP thus ogtalneg are then

[ i di nyl 65 d hlorid
5570 (5.3 ebrRSRYEICACHGE hECBEakY, e ég%@?@ﬁﬁéki‘ﬁd%&r%‘é 6 (1.1

equi val ent s) cRiofideSin- afeehby! BLAeL! ggnggagetpﬁhlpegsé§on agd fn pot e um

equi val ent) fumio e and 3.42 equi val ents

car bonat e arﬁagmﬁgdwseﬂ améeh}ﬂoeeheiaf ar8Cehepibai bge . The m xture is
brought to ref lux fo hours, diluted in water and separated by settling.

Extracti gn Iﬁu@@fiegdleﬂtlw é’_ﬂb_@é&ﬁén@@?t aberieBublitipgtion is then carried
out by chromat ography on 25 silica (eluent: 100/3/0.1

di chl or onet hapesbrl hanationappomi dletWhpilcbthgeves 3.36 g (yield: 81% of
desired compound in the base form (NVR spectrum standard). 91
In this way, 2.74 g of desired compound are
obtained.
Yield: 77%
10 M.p.: 169-171°C
NMR spectrum: standard
The following compound was prepared by
following the same protocol as above:
Methyl 2-butyl-3-[4-(l-piperidinyl)propoxylbenzoyl]-1-
15 Dbenzofuran-6-carboxylate hydrochloride (Example 19)
M.p.: 176-178°C
NMR spectrum: standard

EXAMPLE 20

Methyl 2-butyl-3-(4-{2~-[methyl (4-nitrophenethyl)amino] -

20 ethoxylbenzoyl)-1-benzofuran-5-carboxylate

4.3 g (9.36 mmol) of methyl 2-butyl-3-[4-(3-
bromopropoxy)benzoyl]-1l-benzofuran-~6-carboxylate are
introduced into 50 ml of acetonitrile and 1.7 g
(9.36 mmol) of N-methyl-N-(4-nitrophenyl)ethylamine,

25 1.4 g (9.36 mmol) of sodium iodide and 2.58 g

(18.7 mmol) of potassium carbonate are then added.



3.30 g of base thus obtained are then dissolved in diethyl ether and a

sol ution of hydrogen chloride in diethyl ether is added. Filtration and
t-hen washing with diethyl ether are carried out. 5 Purification is
subsequently carried out by crystallization fromdiethyl ether. In this
way, 2.74 g of desired conpound are obtained. Yield: 77% 10 Mp.: 169-171C
NVR spectrum standard The foll ow ng coﬁ%ound was prepared by follow ng

t he sane protocol as above: Mt hyl
2-butyl - 3-[4-(1-pi i di nyl b -1- 15
bengo¥uranE6-gargggi[gﬁbgﬁwégggggé¥%d 9%§§h%p%8 I§f19%1 fOF 176-178C NWR
SDest U St ARRE e DML ECAB MLV el LB Lactea wien

- 1- benzof ur c at (9. : - -3-[4-(3-
LronDprépogy?ggg%o@%??§¥%én§3éﬁgg -é?cgggggg a?gEaggkﬂykﬁgggﬂéég ?n%o go m

of acetoni trihe,aRfed- £08ilR 3818PRH: 9blution, and_then ,
N- net hyl - N- (4-ni trophenyl )ethylamne, 25 1.4 g (9.36 mmol) of sodi um

i odi de argl 2ph8i@icd8idnniel paotipat 8681 B eREbARALErapAyt BANsadded. 92 The
m xture is brought to ref lux for
(eluent: 99/1 and then 97/3 dichloromethane/methanol) .
In this way, 5.0 g of desired compound are
obtained.
Yield: 95.6%
10 NMR spectrum: standard

EXAMPLE 21

Methyl 3-(4-{2-[(4-aminophenethyl) (methyl)amino] -

ethoxyl}benzoyl)-2-butyl-l-benzofuran-5-carboxylate

5.0 g of compound obtained in the preceding
15 example are introduced into 100 ml of absolute ethanol
and a catalytic amount of Raney nickel is added.
Hydrogenation is subsequently carried out
under normal pressure and at ambient temperature. When
the reaction no longer evolves, filtration over
20 diatomaceous earth and rinsing with absolute ethanol
are performed. Concentration is carried out, followed
by purification by chromatography on silica (eluent:
97/3 and then 95/5 dichloromethane/methanol).
In this way, 3.57 g of desired compound are
25 obtained.
Yield: 75.5%

NMR spectrum: standard



18 hours, concentrated to dryness and extracted with ethyl acetate.
Washing is carried out wwth water and a saturated sodium chloride
solution, and then 5 purification is carried out by chronatography on

silica (eluent: 99/1 and then 97/3 dichloronéthane/nethanol). In this
way, 5.0 g of desired conpound are obt ek Yield: 95.6% 10 NVR spectrum
standard EXAMPLE 21 ' Methyl 3-(4-{2-] %%4 an1nophenethyl)(nethyl)anlno]

et hoxy}benzoyl )-2 butyl -1-benzof uran-5-carboxylate 5.0 g of conpound
obtained in the preceding 15 exanpl | oduced into 100 nml of absolute
ethanol and a catalytic amount of é%éﬁgééiiiel I s added. Hydrogenation is
subsequentlxug. JJ=Ip )tenperature
When the rea H-at-oraceous earth
and rinsing LQDsls carried
out, followe ment:  97/3

and then 95/@5£5%¥#£§ggmthane/nethanol) In this way, 3.57 g of desired
conmpound ar d. Yield: 75.5% NVMR spectrum standard 93 EXAVPLE

22 5 3.57 g (6.75 mmol) of compound obtained in

the preceding step and 2.59 g (14.9 mmol) of
methanesulfonic anhydride are introduced into 200 ml of
dichloromethane. The mixture is stirred at ambient
temperature for 18 hours and concentrated to dryness.
10 The residue is taken up with a 2N sodium bicarbonate
solution and extraction is carried out with ethyl
acetate. Washing is carried out with water and a sodium
chloride solution, followed by purification by
chromatography on silica (eluent: 97/3 and then 50/50
15 dichloromethane/methanol and, finally, pure methanol).
In this way, 2.928 g of desired compound are
obtained.
Yield: 71.5%
NMR spectrum: standard

20 EXAMPLE 23

Methyl 3-(5-cyano-3-{4-[3-(dibutylamino)propoxy] -

benzoyl}-1l-benzofuran-2-yl)propanoate oxalate

A. 3-Iodo-4-hydroxybenzonitrile

11.9 g (0.1 mol) of 4-hydroxybenzonitrile are
25 dissolved in 250 ml of methanol and 250 ml of 20%
aqueous ammonia are added. A solution of 31.75 g of

iodine in 250 ml of methanol is then added dropwise,



Met hyl 2-butyl -3-{4-[2-(met hyl {4-[ (et hyl sul fonyl) -

am mo] phenet hyl } am no) et hoxy] benzoyl } - 1- benzofuran-5 - carboxylate 5 3.57
g (6.75 mmol) of compound obtained in the preceding step and 2.59 g (14.9
mmol ) of nethanesul fonic anhydride are introduced into 200 m of

di chl oronet hane. The m xture is stirred at anbient tenperature for 18
hours and concentrated to dryness. 10 THe residue is taken up with a 2N
sodi um bi carbonate solution and extraction is carried out with ethyl
acetate. Washj is carried out, with ter and a sodium chloride solution,

fol | owed by BT 1FRE%i o PyEO cHPBNEXBEPRPRG BACYFFi 2L FRPUERRCLH9RS and

hen 50/50 15_di chl hane /et hanol and, finall
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benzoyl } - | - benzof yrans 2- vl fqg@aggét%%qqé%%%saﬁ? ag%difica%

3-1o0do- 4- hydroxybenzonitrile 11.9 g
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washing with water, a sodium thiosulfate solution and a

saturated sodium chloride solution are subsequently

carried out.

10 In this way, 24.73 g of desired compound are

obtained.

M.p.: 144-146°C

The compound below was prepared using the

same process as above:
15 Isopropyl 3-iodo-4-hydroxybenzoate.

B. Methyl 3-(5-cyano-l-benzofuran-2-

vl1l)propanoate

19.38 g (79 mmol) of compound obtained in the

preceding step, 9.81 g (1.1 equivalents) of methyl

20 4-pentanocate, 0.750 g (0.05 equivalent) of copper

iodide, 2.77 g of dichlorobis(triphenylphosphine)-

palladium and 100 ml (10 equivalents) of tetramethyl-

guanidine are introduced into 125 ml of

N,N-dimethylformamide. The mixture is stirred at

25 ambient temperature for 20 hours, diluted with 1 000 ml

of water and extracted with 600 ml of ethyl acetate.

Washing is carried out with water, dilute hydrochloric




After addition, the mxture is stirred for 2 hours at anbient tenperature.
The-nmet hanol is evaporated off, dilution is carried out in water and
acidification with 5 a hydrochloric acid solution is perfornmed until pH = 2
to 3 is obtained. Extraction with ethyl acetate and washing with water, a
sodiumthiosul fate solution and a saturated sodiumchloride solution are
subsequently carried out. 10 In this , 24.73 g of desired conpound are
obtained. Mp.: 144-146C The conpound bel ow was prepared using the sane

bove: 15 | | 3-i0do-4-h b . B, Met hyl
5 (5 oyano- 12t oTar e B 7 Bioal Boqu b Bl e Pale Aoty LR ompound

obtained in he.sErecedin St 9.81 (1.1 eguivalents) of nethyl 20
4-pentanoate%ufﬁ Eﬁ?%.%% %%%%% B ?yo aE%h §r0u+o de, 2.77 g of

dichlorobis(éﬂ}éﬁ&@ﬁﬁ#@&@ighégegi%P@AI@Qi#%hgggligp%g1 (10 equival ents) of

t et ranet hyl - “guani introduced n
N, N- di met hylcﬁpém&ﬁetﬂ'g&@ey@gﬁyi ebstatbyred at 25 anbient tenperature for

20 hours, diluted mnph 1_000 n1_ of wat er and extracped with 600 m pf

ethyl acetate. Washinghishfardded 9Us3 Wyt br Wat &l redi d&thSoltydr@ebl oric 95 5
obtained.
Yield: 59%

M.p.: 91-92°C
The following compound was obtained by
10 following the same process as above:
Methyl 3-(5-isopropoxycarbonyl-l-benzofuran-2-
yl)propanoate.
M.p.: 62-64°C

C. Methyl 3-[5-cyano-3-(4-methoxybenzoyl)-1-

15 benzofuran-2-~yllpropanoate

9.91 g of compound obtained in the preceding
step in 50 ml of dichloroethane are added, at around
+10°C, to a solution of 11.46 g (1.5 equivalents) of
ferric chloride in 80 ml of dichloroethane maintained

20 under argon, and then 12.03 g (1.5 equivalents) of
anisoyl chloride in 50 ml of dichloroethane are
introduced, at a temperature of +10 to +15°C. The
mixture is allowed to return to ambient temperature and
is then stirred, at this temperature, for 5 hours. It

25 is poured onto an ice/water mixture, the precipitate is
filtered off and the filtrate is separated out by

settling. The aqueous phase is extracted with




acid, water and a saturated sodiumchloride solution. Purification is
subsequently carried out by chromatography on silica (eluent: 100/1

di chl oronet hane/ ethyl acetate). In this way, 9.93 g of desired conpound are
obtained. Yield: 59% Mp.: 91-92C The foll owi ng conpound was obt ai ned by
10 follow ng the same process as above: t hyl
3>(5-isopropoxycarbonyl-l-benzofuran-2-9g®)propanoate Mp.: 62-64C C
Met hyl 3-[5-cyano- 3- (4- met hoxybenzoyl)-1- 15 benzofuran- 2- yI]propanoate

9.91 g of conpound obt ned in tg pr ecedi.ng ste in 50 nk
di chl or oet ha §E8r888 ang, agd, ﬁﬁ °¥§661Ct8hﬁs§ gt otfage %1 46 g (1.5
equalents)wﬂgElh ﬁgﬁéﬁighéﬂggg% égeS ugy gf di §hl Qg%gggggagﬁlntalneq 20

under argon, |va ents)-o anrso Yoffde in 50

m of dichloLoeiBante1dbae.i 1bbod ng%éhla&oﬁ\et;ﬁgﬂs/awgg Qbetiflef0 f1oC. The

mxture is a toreturnto Ient tenperature a "stirred,

at this tenperature, fep éhhguwg 14026gi § eguaegleehoceapbaﬁé\ﬂfs&sr
m xture, the precipitate is ¥ered off "and the filtrate is separated out

by settlg ngoptthenagueous phase is extracted with 96
Yield: 64%
M.p.: 95-98°C

D. Methyl 3-[5-cyano-3-(4-hydroxybenzoyl)-1-

benzofuran-2-yl]propanoate

10 9.73 g of compound obtained in the preceding
step and 10.8 g of aluminum chloride are introduced
into 350 ml of toluene. The mixture is heated at 80°C
for 6 hours and then separated by settling. The residue
is taken up in tetrahydrofuran and ice is added gently.

15 Separation is carried out by settling, the aqueous
phase is extracted with ethyl acetate and the three
organic phases are pooled. Washing is carried out wifh
water, followed by purification by chromatography on
silica (eluent: 95/5 and then 90/10

20 dichloromethane/ethyl acetate.

In this way, 5.57 g of desired compound are
obtained.
Yield: 95%
M.p.: 156-158°C

25 E. Methyl 3-(5-cyano-3-{4-[3-(dibutylamino) -

propoxylbenzoyl}-l-benzofuran-2-yl)propanoate

oxalate



di chl oronet hane and the organi c phases are washed,

are-purified by chromat ography on silica (eluent: 100/2
di chl oronet hane/ et hyl acetate). In this way, 10.78 g of desired conpound
are 5 obtained. Yield: 64% Mp.: 95-98C D. Mt hyl
3-[5-cyano- 3- (4- hydr oxybenzoyl ) - 1- benzgguran-z-yl]propanoate 10 9.73 g of

conpound obt
i ntroduced

ained in the preceding step

whi ch organi c phases

nd 10.8 g of alum num chloride are
into 350 mMl of tol uene. The m Xture is heated at 80C for

o b e L g3 bl B SRR, RSRERIR Ko oy

tetrahydrofuran and ic

the,agugens pugse Sﬁseétracaea (Lethy) agetate,and the three

settling,
or gani ¢ phas

S are p 'S carr

mater C oI owed by

puri fication BXbﬁE%@HﬁEHBrEBgﬁaBQ a a'bcas(s'qqnﬁ-e%glgaaaﬂt e 90/ 10 20

di chl or onet hane/ et

acetate. I'n this way,

obt ai ned. Yj SEQSSQQ%)chBonaEQGa%és@n%§o§uc@%t@ﬁ%o 70 ml of methyl
3- (5-cyano- 3- {4 [ 3- (di butyl am no) -

pr opoxy] benz

10

15

20

25

eyhyilxeesznef urae- Aixkhpeopansabaghexabakrebx for
6 hours, then dilution with water and extraction with
ethyl acetate are carried out. Washing is carried out
with a saturated sodium chloride solution, followed by
purification by chromatography on silica (eluent: 5/5
heptane/ethyl acetate, 95/3 and then 90/10
dichloromethane/methanol), which gives 6.65 g of the
desired compound in the free base form. A 2.32 g sample
of this base is taken and introduced into methanol.
0.416 g of oxalic acid is added thereto and evaporation
is carried out. The residue is taken up in diethyl
ether and evaporation is carried out. Purification is
subsequently carried out by crystallization from
diethyl ether.

In this way, 2.4 g of desired compound are
obtained.
Yield: 87%
M.p.: 76-79°C
NMR spectrum: standard

The product below is obtained by following
the same process as above, but using hydrochloric acid

instead of oxalic acid:

esire conpound are



4.54 g (13 mol) of conpound obtained in the preceding step, 2.95 g (1.1
equi val ents) of 3-chloro-I- (dibutylam no)propane and 2.16 g (1.2
equi val ents) of potassium carbonate are introduced into 70 m of methyl 5
ethyl ketone. The mixture is brought to reflux for 6 hours, then dilution
wi th water and extraction with ethyl a§ tate are carried out. Washing is
carried out wth a saturated sodiumchforide solution, foll owed by
purification by chronmatography on silica (eluent: 5/5 10 heptane/ et hyl

acetate, 95/ d.t 9 10 dic r onet hane/ met hanol ), which gives 6.65 g
of the de5|$%gﬂ¥5n€ou%d? ?f $ ge base form A 2.32 g sanple of this

D S nakea: 8ol L bl hors g%iﬁgogsgg?ﬂghéo%u 4389 AL.ralls acid is

added thereto an ora Frie he resi i's taken up in
diethyl et h@koﬁPE}pﬁY?pQ[B«Eh%fh?aﬁaBLbﬁ?b@i&%la?érh{zHEBLhQBrhée _
subsequently carried out by crystallization Trom diethyl ether. In this
way, 2.4 g ofpdempiedagpppound are 20 obtained. Yield: 87% Mp.: 76-79C
NVMR spectrum standard The product below is obtained by following 25 the
sanme progessyasi@bogeg but using hydrochloric acid instead of oxalic acid:
98 Methyl 3-(4-{3-[cis-3,5-

M.p.: 166-169°C (after crystallization from diethyl

ether)
NMR spectrum: standard

EXAMPLE 25

10 2-Butyl-5-cyano-3-[4-[3-(dibutylamino)propoxy]benzoyl] -

l-benzofuran oxalate

A. 2-Methoxy-5-cyanobenzaldehyde

A mixture of 40.63 g of 2-methoxy-5-bromo-
benzaldehyde, 13.35 g of zinc cyanide and 8.7 g of
15 tetrakis(triphenylphosphine)palladium in 240 ml of
deoxygenated N,N-dimethylformamide is heated, under
argon, for 3 hours. The mixture is allowed to return to
ambient temperature and extraction is carried out with
600 ml of toluene. Washing is subsequently carried out
20 with twice 600 ml of 2N aqueous ammonia and then with a
saturated sodium chloride solution. Purification is
then carried out by crystallization from diisopropyl
ether.
In this way, 30.2 g of desired compound are
25 obtained.
Yield: 99%

M.p.: 115-118°C



di et hyl pi peri di nyl ] propoxy}benzoyl) - 2-( 3- net hoxy- 3-

oxopropyl ) - 1- benzof ur an- 5- car boxyl at e hydrochl oride (Exanple 24). 5 Yield:
81% M p.: 166-169C (after crystallization fromdiethyl ether) NW
spectrum standard EXAMPLE 25 10 2-Butyl -5-cyano-3-[4-] 3-

(.di but yl am no) pr opoxy] benzoyl ] - 1-benzoggran oxal ate A

2- Met hoxy- 5- cyanobenzal dehyde A m xture”of 40.63 g of 2-nethoxy-5-brono-
benzal dehyde, 13.35 g of zinc cyanide and 8.7 g of 15

tetrakis(triphenyhfhos hhn allgdlun1|g 240 @ of, deoxygenat ed

N, N- di et hyl f or ma Es—¥§§E§§¥—Hﬁégﬂ;—§E§8%——ﬁg9—3 hours. The m xture is
allowed to return to t arure extracti carri.ed out
with 600 m of toluenegbggsﬁlﬁgngg Lubse q%@% ?ega%P|§§ ogfe Gdlngh tw ce
u

600 m of 2N, eg'pegﬂa 38y ?hé@dlmﬁﬁ }gf' Rl% i@t deat ﬂt%%ﬁh%@d‘:h' oride

solution. Puri cation Is en carri ed out y crystallization from

di i sopropyl 1ﬁEBGBOO|ﬂltBESN“®¥d1%@tﬁyqfBEmQ%&H@edTﬁ%”RQRE@r%r§s25
obtained. Yield: 99% 115-118C 99 B. 2-Hydroxy-5- cyanobenzal dehyde

5 Dbrought to reflux for 2 hours and the solvent is
evaporated off. The residue is taken up in a potassium
acid sulfate solution and extraction is carried out
with ethyl acetate. Washing is then carried out with
water and a saturated sodium chloride solution.

10 In this way, 24.5 g of desired compound are
obtained.
Yield: 86%

C. Methyl 2-(2-formyl-4-cyanophenoxy)hexanoate

24.5 g of compound obtained in the preceding
15 step, 47.52 g of methyl 2-bromohexanocate and 28.8 g of
potassium carbonate are placed in 400 ml of
N,N-dimethylformamide. The mixture is heated at
approximately 80°C for 1.5 hours and the solvent is
evaporated off. The residue is taken up in a potassium
20 acid sulfate solution and extraction is carried out
with ethyl acetate. Washing is then carried out with
water and a saturated sodium chloride solution.
In this way, 53.6 g of desired compound are
obtained in the crude form.
25 M.p.: 77-79°C

D. 2-(2-Formyl-4-cyanophenoxy)hexanoic acid




31.08 g of conpound obtained in the preceding step and 24.52 g of |ithium
chloride are introduced into 500 m of N, N-dinethylformam de. The m xture
i.s 5 brought to ref lux for 2 hours and the solvent is evaporated off. The
residue is taken up in a potassium acid sulfate solution and extraction is
carried out wth ethyl acetate. Washi is then carried out with water
and a saturated sodi um chloride solutid®® 10 In this way, 24.5 g of desired
conpound are obtained. Yield: 86% C. Methyl

2- (2-fornyl -4-cyanophepgxy) hexanoat 24.5 f compound.obtained in the
preceding 15 step, 475§2¥990P netH{F QQBPBﬁBﬁe?gﬁﬁépégaﬁH 53?8 g of

t assi b | in 400 f.. N, N dimet byl f i de. Th
mxture |5 NEAPRATRES SpRPoRIHaPefyS86E PNt LS KEOPE HRdSFRe Sol vent i

evaporat ed off,. Tag LASHAUE b0l AkeHUReLRAAJROLARERYMIZE 36d suLkal e

sol uti on and ex racflon I'S carried out mn? et hyl" "acef ate. shing is then
ed ©oui . _ ) e Chi

Coyr ' BS. o1y Wbhanknifh 286 A108F ALEL SRfe MiGRLAC g8 SEhpkiEngpn 10

77-79C D5 2- { 25 Fap{ivk- 4rCYABQBRENEXMHBEXRNPEC an6l dviPBradiBngigf crude
conpound obtained in the preceding step and 8.6 g of sodi um hydroxi de are

carried out. The residue is taken up in water
containing concentrated hydrochloric acid and
extraction is carried out with ethyl acetate. Washing
is then carried out with water and a saturated sodium
10 chloride solution.
In this way, 52.1 g of desired compound are
obtained in the crude form.

E. 2-Butyl-5-cyano-1-benzofuran

47.66 g of benzenesulfonyl chloride are

15 introduced into 100 ml of toluene and 68.23 g of
triethylamine in 50 ml of toluene are added. The
mixture is heated to 80°C and then 52.1 g of compound
obtained in the preceding step dissolved in 400 ml of
toluene are added dropwise at a temperature of less

20 than 90°C. As soon as the addition is finished, the
heating is continued for 0.5 hours and then the mixture
is allowed to turn to ambient temperature. Washing is
carried out with water and the agqueous phase is
extracted with toluene. The pooled organic phases are

25 agitated with 100 ml of 2N sodium hydroxide and
separation is carried out by settling. Extraction with

toluene and washing with water, a potassium bisulfate



introduced into 320 m of methanol containing 200 mM of di oxane and 160 ni
of water. The m xture is stirred for 5 1.5 hours at anbient tenperature and
evaporation is carried out. The residue is taken up in water containing
concentrated hydrochloric acid and extraction is carried out with ethyl
acetate. Washing is then carried out wi,ith water and a saturated sodium 10
chloride solution. In this way, 52.1 g desired conpound are obtained in
the crude form E. 2-Butyl-5-cyano-I|-benzofuran 47.66 g of benzenesul f onyl

chloride are_ 15 introduced inéo 100 m of toIHene aES 68..23 g of
triethyl am nBOFRE58n WBFSF oflENB SREUAAHEH. SPHEUNFRLAFEIPs heated to 80C

and then 52.1 9 f _conpound obt ai ne iB the.precedin ge di ssol ved in 400
M of | tol ueRRTAFEOUGAES GPBPOFSeCHr - a PERBEFAEGPE of FBSE C93ZCREn 90C. As
th i34 i LAl 1 i i it i d f 0.5 h
ond then 1 et Phr Enkma LB By, B e R e e o aahing i s

carried out withuabgeccalHel he aqueous phase is extracted with tol uene.

The pool ed organi ¢ phases are 25 agitated with 100 m of 2N sodi um

hydroxi de and separat r@nth$sCaayl edooyl Byogehibkipgd Estpaghhonarwi th
t ol uene and washing with water, a potassium bisulfate 101 5 solution, water
and a sat ur appdaspdiaum chl ori de

Overall yield for the 5 steps: 53%

F. 2-Butyl-5-cyano-3- (4-methoxybenzoyl)-1-

benzofuran

10 32.43 g (2 equivalents) of ferric chloride
are introduced into 200 ml of dichloroethane, under
arQon. 19.92 g of compound obtained in the preceding
step are then added, at around 10°C, and 34.36 g
(2 equivalents) of anisoyl chloride dissolved in 200 ml

15 of dichloroethane are then introduced at a temperature
of between +10 and +15°C. The mixture is allowed to
return to ambient temperature and stirred at this
temperature for 16 hours. It is poured onto an
ice/water mixture and filtration is carried out over

20 sintered glass. The filtrate is separated by settling,
the aqueous phase is extracted with dichloromethane and
the organic phases are mixed. Washing is carried out
with a dilute sodium bicarbonate solution, water and a
saturated sodium chloride solution. Purification 1is

25 subsequently carried out by chromatography on silica

(eluent: dichloromethane).




solution are carried out. Purification is then carried out by
ehromat ography on silica (eluent: dichloronmethane). In this way, 19.94 ¢
of desired conpound are obtained. Overall yield for the 5 steps: 53% F.
2- But yl - 5- cyano- 3- (4- net hoxybenzoyl )-1- benzofuran 10 32.43 g (2
equi val ents) of ferric chloride are ig@&oduced into 200 m of
di chl or oet hane, under argon. 19.92 ¢ conpound obtained in the preceding
step are then added, at around 10C, and 34.36 g (2 equival ents) of anisoyl
chloride dissolved in 0 15 of ,di ghl orget hane_are then introduced at a
tenperature of betmee%g+ %lgn §¥15%?-gﬁegnggtagélfsdaFP8888n 0%f&turn to
anbi ent tenpgpatureqand stirred at this tenperature for 16 hours. It is
poured onto an |ce?mater m xture and filtration is carried out over 20
sintered gl aggs1dheyfitgrate is separated by settling, the aqueous phase
is extracted wth dichloromethane and the organi c phases are m xed.
Washing is carried,outy_mhtP1asdeL8he-30dh UR,BLE6RBEAALG1$Oh Ut i on, water
and a saturated sodiumchlioride solation. Purification is 25 subsequently
carried gut by chromatpgnaphyren silica (eluent: dichloronethane). 102 In
this way, 24.87 g of desired conpound are obtained.

16.27 g of compound obtained in the preceding

step and 19.9 g of aluminum chloride are introduced
into 200 ml of toluene. The mixture is heated at 60°C
for 2 hours and the toluene is separated by settling.
10 The residue is dissolved in tetrahydrofuran and a
water/ice mixture is added. The mixture is stirred for
1 hour and separated by settling, and the agueous phase
is extracted with ethyl acetate. The 3 organic phases
are then mixed and washing is carried out with water
15 and a sodium chloride solution. Purification is
subsequently carried out by crystallization from
heptane.
In this way, 14.05 g of desired compound are
obtained.
20 Yield: 90%
M.p.: 152-153°C

H. 2-Butyl-5-cyano-3-[4-[3- (dibutylamino) -

propoxylbenzoyl]-l-benzofuran

2.02 g of compound obtained in the preceding
25 step, 1.45 g of 3-chloro-1-(dibutylamino)propane and
1.06 g of potassium carbonate are introduced into 30 ml

of methyl ethyl ketone. The mixture is brought to



Yield: 74.5% G- 2-Butyl -5-cyano- 3- (4- hydr oxybenzoyl )-1- 5 benzofuran 16. 27
g of conpound obtained in the preceding step and 19.9 g of al um num
chloride are introduced into 200 ml of toluene. The m xture is heated at
60C for 2 hours and the toluene is separated by settling. 10 The residue
i.s -di ssolved in tetrahydrofuran and a %g{er/ice m xture i s added. The

m xture is stirred for 1 hour and sep&T ed by settling, and the aqueous
phase is extracted mﬁth et hyl acetate. The 3 organic phases are then

d d hi d h d hi d
ggrﬁt.gﬂ. Eﬁ?l%?gﬁl 85 ?;hggﬁggéﬂﬁghﬁFggégﬁr?ggegut%Béo@h%gbgﬁlg%;t?on from

hept ane. . bt d. 20 Yield:
oone s | 155okartiREy B SRcihaceal B CRAMNY Bhe.R0LE Ne '

b t ai i r din
B e, i”i%*%*%btga(?ﬁ?%%?%{% 8%?8 Bk, CoNBOLBAI N BLNefusliohlg T eoedi ng
pot assi um cagbangh8nafewk bhr gdygedrhota 38a5Lm ehipet Ayl s%tlﬁggoﬁet gﬂ: The

m xture is brought to 103 ref lux for 6 hours and water I1s a
mxture iss gppaeRtedcbyofetk| bAgrand blie aguBOHEhpPhagectste.
Purification is subsequently carried out by
chromatography on alumina (eluent: 95/5 heptane/ethyl
acetate), which gives the desired compound in the free
base form (2.25 g; yield: 72%). 1.86 g of this base
10 compound and 0.343 g of oxalic acid dissolved in
methanol are then mixed. The mixture is evaporated and
diethyl ether is added. The mixture is stirred for a
few hours, and filtration and washing with diethyl
ether are carried out. Crystallization is then allowed
15 to take place.
In this way, 2.11 g of desired compound of
oxalate are obtained.
Yield: 96%
M.p.: 85-87°C
20 NMR spectrum: standard

EXAMPLE 26

Methyl 3-{[(2-butyl-3-{4-[3-(neopentylamino)propoxy] -

benzogl}-1-benzofuran-5-¥1)carbongl]amino)propanoate

A. Methyl 2-butyl-3-{4-[3-[(N-neopentyl-N-tert-

25 butoxycarbonyl)amino]propoxylbenzoyl}-1-

benzofuran-5-carboxylate




extracted with ethyl acetate. The pool ed agueous phases are washed with a
saturated sodium chloride solution 5 and extraction is carried out with

et hyl acetate. Purification is subsequently carried out by chromatography
on alum na (eluent: 95/5 heptane/ethyl acetate), which gives the desired
compound in the free base form(2.25 gkﬁyield: 729% . 1.86 g of this base
10 conmpound and 0.34.3 g of oxalic aci ssolved in nethanol are then

m xed. The m xture is evaporated and diethyl ether is added. The m xture

is stirred for a few gt?gg fllﬁagﬁkg lg%gawaéhlﬂg[?gth di ethyl ether

are carried out. Cryst I 5 {0 ke place. In this

Y e 35 9 egga#{;g?aﬁ@gegg de8ly1 gxakale ) akenbtalied pthohd: 96% Mp.:
Met hy! 3- {[(ZEQHEXFu§a£4a£a %”EQpS”RX'QﬁbaﬁkggqegﬁgL @e@€9¥LLutoxy_

-| - benzof uran-5-yl) carbonyl ] am no) pr opanoat

2-butyl - 3- { 4L 3nbiDh peopentybniyhiei e are introduced 1nto 100 ml
but oxycar bonyl ) am no] pr opoxy] benzoyl }-1- benzof ur an- 5- carboxylate 104 8. 57

g (18 md ) eh1drbebyin- 3Thk4mikBure is brought to reflux for
(neopentylan1no)propoxy]benzoyl]-5-nethoxycarbony| -
3 hours and then evaporation is carried out.
In this way, the desired product is obtained

in the crude form.

B. 2-Butyl-3-{4-[3-[ (N-neopentyl-N-tert-butoxy-

10 carbonyl)amino]propoxy]benzoyl}-1-benzofuran-

5-carboxylic acid

The crude product obtained in the preceding
step is dissolved in 200 ml of dioxane containing 40 ml
of methanol and 40 ml of water. 1.45 g (approximately
15 2 equivalents) of sodium hydroxide are added and the
mixture is then stirred at ambient temperature for
48 hours. Evaporation is carried out, the residue is
taken up in water and a potassium hydrogen sulfate
solution is used to acidify. Extraction with ethyl
20 acetate and washing with water and a saturated sodium
chloride solution are carried out.
In this way, 11.23 g of desired product are
obtained in the crude form.
Yield: 100%

25 C. Methyl 3-{[(2-butyl-3-{4-[3-[ (N-neopentyl-N-

tert-butoxycarbonyl)amino]propoxylbenzoyl}-1-

benzofuran-5-yl)carbonyl]amino}propanoate




benzofuran and 4.29 g (1.1 equivalents) of tert-butoxy- carboxylic acid

anhydri de are introduced into 100 ml of 5 chloroform The m xture is

brought to reflux for 3 hours and then evaporation is carried out.
the desired product is obtained in the crude form B.
2-Butyl -3-{4-[3-[ (N-neopentyl-N-tert-b @ xy- 10

way,

car bonyl ) am no] pr opoxy] benzoyl } - 1- benz
product obtained in the preceding

In this

ran- 5-carboxylic acid The crude
step is dissolved in 200 mM of dioxane

containing 40 m  of net noIO@_ncd u4c§)e Q4 At gr. :Lﬂéé (t groxi mately 15
y%lr Oxi T B & added and- THE xt

2 equival ents) of sodium
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ure i s then
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with water and a saturated sodium chloride solution are carried out. In

this way, 1lam8 @ 3 degiredk

Yield: 100% 25 C. Methyl 3-{[(2-butyl-3-{4-[3-][(N neopentyl-N
tert-but exycezdenly |9 i s anmeldrenz opig -rixthiere of 4iradt-bred ) £6w bonyl |

am no} propanoate 105 7.48 g of crude product obtained in the

st ep,

2 g (B hems vl emtls)erf wenigedature and then evaporation is

10

15

20

25

carried out. Extraction with ethyl acetate and washing
with water, a potassium hydrogen sulfate solution,
water, a sodium carbonate solution, water and, finally,
a saturated sodium chloride solution are carried out.
Purification is subsequently carried out by
chromatography on silica (eluent: 85/15
dichloromethane/ethyl acetate).

In this way, 6.2 g of desired product are
obtained in the crude form.
Global yield of the 3 steps: 79.5%

D. Methyl 3-{[(2-butyl-3-{4-[3- (neopentylamino) -

propoxylbenzoyl}-1l-benzofuran-5-

vl)carbonyl]amino}propanoate

6.15 g of product obtained in the preceding
step are dissolved in 50 ml of dichloromethane. The
solution is cooled by means of an ice/water bath and
50 ml of trifluorocacetic acid are added. The mixture is
stirred at ambient temperature for 1 hour, evaporation
is carried out, and the residue is taken up in diethyl
ether. Evaporation is carried out two more times.

Purification is then carried out by chromatography on

BN e o PED NEek | ThtRegeatde {1y m

pr ecedi ng



3-am nopropanoate hydrochloride, 4.5 g of triethylamne and 6.32 g (1.1
equi val ents) of BOP are introduced into 5 150 ml of dichloronethane. The

m xture is stirred for 3 hours at anbient tenperature and then evaporation
is carried out. Extraction with ethyl acetate and washing wth water, a
pot-assi um hydrogen sul fate sol ution, % r, a sodium carbonate sol ution,
water and, finally, 10 a saturated sodi"umchloride solution are carried
out. Purification is subsequently carried out by chromatography on silica
(eluent: 85/15..dichloronethape/gthyl acetate). In this way, 6.2 g of
desired prodtttiafe'® %eggtaﬁﬁgégfﬁ‘%he crude form G obal yield of the 3

st eps: 79'SQQE#?ﬁﬁﬁgé%E%%égg%éEH%MéFiééﬁ%g§é( 888%9%%Ianino) -

pr opoxy] benzoy uran- onyl Jam noj pfopanoate 20 6.15 g
of product obtained ingth in stepsa |-S§0 .45 of

di chl or omet hane. The %%IE??%ﬁ&?g'cgb?eg §§ ﬁggggégfbgﬁs?gg?mgfg1 bath and
50 m of trighegigagetic acid are added. The m xture is stirred at anbi ent
tenperature for 1 hour, evaporation 25 is carried out, and the residue is
taken ups n digtlyl 7gether. Evaporation is carried out two nore tines.
Purification is then carried out by chromatography on 106 silica (eluent:
100/ 5/ 0.2 dichl or omet hane/ met hanol EXAMEBLEIS272AmmoONi a) .

Methyl 2-{[(2-butyl-3-{4-[3-(dibutylamino)propoxy] -

benzoyl}-l-benzofuran-5-vl)carbonyl]amino}benzoate

oxalate

10 6.28 g (0.012 mol) of 2-butyl-3-[4-[3-
(dibutylamino)propoxylbenzoyl]-1-benzofuran-5-
carboxylic acid are dissolved in 150 ml of chloroform.
6 ml of thionyl chloride are then added and the mixture
is brought to reflux for 3 hours. Evaporation is

15 carried out then the residue is taken up in diethyl
ether, 3 times. The crude acyl chloride thus formed is
subsequently introduced into 130 ml of dichloromethane
and 9 g (0.06 mol) of 2-methoxycarbonylaniline are
added. The reaction medium is maintained at ambient

20 temperature for 12 hours and evaporation is carried
out. Extraction with ethyl acetate and washing with a
dilute potassium carbonate solution, water and a sodium
chloride solution are carried out. Purification is then
carried out by chromatography on silica (eluent: 96/4

25 dichloromethane/methanol), which gives 5.26 g of
desired product in the base form (yield: 68%). 2 g

(3.1 mmol) of base product thus obtained are then



In this way, 4.5 g of desired conpound are obtained. 5 Yield: 78% EXAMPLE
27 Methyl 2-{[(2-butyl-3-{4-[3-(dibutylam no) propoxy] -

benzoyl ) - 1- benzof uran-5-yl ) carbonyl] am no) benzoate oxalate 10 6.28 g
(0.012 mol) of 2-butyl-3-[4-[3- ' '

(di-but yl am no) pr opoxy] benzoyl ] - 1- benzof Epn-S- carboxylic acid are
dissolved in 150 M of chloroform 6 mM° of t hi onyl chloride are then added
and the mxture is brought to ref lux for 3 hours. Evaporation is 15

i ed h h [ [ Kk ' jet hyl 3 ti . Th
Crude acyl cRESPPHRCERGS. F8r RedoF o oeRbOERIEhPRYSLnePRdcaRY Ao 130 i of
di chl th ; . Qf . 2- b Bl dded.
The roact’ on ehi L e REaThad &1 Sakf BorO3HEReAforar b oFor 12 hour s

and evaporal k88ot 863k thflo1 0UneCXhibachl 08: BhtNakNKh <@ckae and washi ng
I water and a so

with a dilute potassium carbonate sol ution, r sodium chloride

sol ution aree¢apbkadioHt icPHEEEEat bR 1 8hbheRsigakr i 8deQUbnbYp 1 ,
chromat ography on silica (eluent: 96/4 25 d|chIoronethane/nethanoP), whi ch

gives 5. 26 gaokthgesktRerpanduetyshalhezhasenf QEMuiybabd: t68%ke2 9 (3.1
mol ) of base product thus obtained are then 107 dissolved in 15 m of

absol ut e et habateanth8. gBécipitdté AobPhpdofisofaliteraai dfEesadidssol ved in 10
mof dried.
In this way, 1.9 g of desired compound are
obtained.
10 vYield: 84%
M.p.: 89°C

NMR spectrum: standard

EXAMPLE 28

2-{[(2-Butyl-3-{4~[3-(dibutylamino)propoxylbenzoyl}-1-

15 benzofuran-5-yl)carbonyl]amino}benzoic acid

hydrochloride

3.26 g (5.1 mmol) of methyl 2-{[(2-butyl-3-
{4-[3- (dibutylamino)propoxylbenzoyl}-1-benzofuran-5-
vl]lcarbonyl]amino}benzoate oxalate are dissolved in

20 20 ml of dioxane.

0.407 g (10 mmol) of sodium hydroxide in 4 ml
of water containing 4 ml of methanol are added. The
medium is then left to stand at ambient temperature for
4 hours and then filtered. Extraction with ethyl

25 acetate and then washing with water, a 1N hydrochloric
acid solution, water and a sodium chloride solution are

carried out. Purification is subsequently carried out



absol ute ethanol. The two solutions are m xed and evaporation is carried
out - The residue is taken up in 5 diethyl ether and crystallization is
allowed to take place. The precipitate forned is filtered off and dried.
In this way, 1.9 g of desired conmpound are obtained. 10 Yield: 84% M p.
89C NMR spectrum standard EXAMPLE 28
2={[(2-Buty|-3-{4-[3-(dibutylanino)proﬂé%@]benzoyl}-l 15 benzof uran- 5-

yl ) car bonyl ] am no}benzoic acid hydrochloride 3.26 g (5.1 mol ) of net hyl
2-{[(2-butyl di but yl am no ro benz I} 1- benzof ur an- 5-
yI]carbonyl]QX\ﬁ%fﬁ&ﬁ?ggféph§xﬁpaﬁé&gF@ gﬁiﬁ%PFed n% 20 20 M of dioxane.
0.407 g (10 %i of s 5un1h ﬁ#OXIgﬁ in4mM of water containing 4 m of
met hanol are éa 8rOTﬁ ﬂgé P8°fhen left to stand at anbient
tenperature for 4 hou t fibl her La ' 5
acetate and then MﬁShl%% &ﬁ? Qg?é 2. b% %qaﬁﬁggéc%%oggglrgglﬁ S% I on,
wat er and a gedi dprghhagi de sol uti on are carrled out. Puriflcatlon S
subsequently carried out 108 by chronat ography on silica (eluent: 96/4

di chl or oret hgnef get Bagol ) .
M.p.: 109°C
NMR spectrum: standard

EXAMPLE 29

Isopropyl 2-but¥1—3-(4-{3-[cis-3,5-diethy1piperidin¥;]-

10 propoxylbenzyl)-l-benzofuran-5-carboxylate oxalate

3.19 g (4.89 mmol) of isopropyl 2-butyl-3-(4-
{3-[cis-3,5-diethylpiperidinyl]propoxy}benzoyl)-1-
benzofuran-5-carboxylate are introduced into 50 ml of
isopropancl and then 1 spoonful of palladium charcoal

15 at 10% and a few drops of concentrated hydrochloric
acid are added successively. Hydrogenation is
subsequently carried out under normal pressure for
48 hours at 45°C. The mixture is pulled dry over
diatomaceous earth, and the product is rinsed with

20 isopropancl, filtered and concentrated. Purification is
then carried out by chromatography on silica (eluent:
dichloromethane/methanol), which gives 1.533 g (yield:
49.1%) of the desired compound in the base form.

1.32 g (2.41 mmol) of base compound thus

25 obtained are introduced into a minimal amount of
ethanol to ensure dissolution thereof and 0.217 g

(2.41 mmol) of oxalic acid is added. The mixture is



In this way, 2.06 [lacuna] of desired product are obtained. 5 Yield: 61%
Mp.: 109C NWR spectrum standard EXAMPLE 29 | sopropyl
2-butyl-3-(4-{3-(cis-3,5- diethylpiperidinyl]- 10
propoxy}benzyl ) - 1- benzof uran- 5-car boxyl ate oxalate 3.19 g (4.89 mol) of
L.sopropyl 2-butyl-3-(4 {3-[cis-3,5-diet & pi peri di nyl ] propoxy} benzoyl)- -
benzof uran-5- carboxylate are introduc into 50 mM of isopropanol and
then 1 spoonful of palladiumcharcoal 15 at 10% and a few drops of

concentrated hydrochlori.c__acid.are_added successively. Hydragepation is
subsequentlyc8§F?Pgﬁagﬁg GﬂaekrﬁgPﬁﬁ?egréESaFSE%Xh e&éeﬁouﬁggaFEESC. The
mxture is p ry.o L at cequs -earth,. -and, the product is rinsed
with 20 isop#%ééﬁgg,xFi¥?gFgge§n§H§o§5éﬁgfa Ea?f#S?F%PEaRFoﬂHFE t hen
carried out. : at,8p hlica. (el uent:

di chl or oret hgﬁg%tagg%gl ?9 %%E%F%%é@i?’@as g (yield: 49.1% of the
desired.conpound.in thgnbgﬁgsz591 iz§33gg(8f4ée§§?éh ggmggﬁﬁdcgggound t hus
25 obtained are introduced into a m ni mal "amount o et hanol to ensure

di ssol utimn phesegkgand 0.217 g (2.41 mml) of oxalic acid is added. The

m xture is 109 concentrated and triturated in diethyl ether, and the
product is frhiéeeded7andsdried. Purification is then

M.p.: 148-149°C
NMR spectrum: standard

EXAMPLE 30

10 Methyl 2-butyl-3-{4-(cis-3,5-dimethyl-l-piperidinyl)-

propoxy]benzoyl] -1-benzofuran-4-carboxylate

hydrochloride

A) Methyl 2-hydroxy-3-methoxybenzoate

25.5 g (0.152 mol) of 2—hydroxy—3—methoxy—.
15 ©benzoic acid are introduced into 250 ml of methanol
containing 1 ml of sulfuric acid. The mixture is
brought to reflux for 4 days, concentrated to dryness
and then extracted with ethyl acetate. Washing is then
carried out with water, a 10% sodium carbonate
20 solution, water and a sodium chloride solution.
In this way, 25.2 g of desired compound are
obtained.
Yield: 91.2%
M.p.: 68-69°C

25 B) Methyl 2-trifluoromethanesulfonyloxy-3-

methoxybenzoate




carried out by crystallization. In this way, 1.203 g of desired conpound
are-5 obtained. Yield: 78.3% Mp.: 148-149C NMR spectrum standard
EXAMPLE 30 10 Methyl 2-butyl-3-{4-(cis-3,5-dinmethyl-I|-piperidinyl)-
propoxy] benzoyl]-1 -benzofuran-4-carboxylate hydrochloride A) Methyl

2- hydr oxy- 3- net hoxybenzoate 25.5 g (0.%?@ nol ) of 2-hydroxy- 3-net hoxy- 15
benzoic acid are introduced into 250 nt-~of nethanol containing 1 m of
sul furic acid. The mxture is brought to reflux for 4 days, concentrated

to dryness and then exiracted with h acet at e shing.is then carried
bt i th wat ot 5 10% 2hef uhl ok RAEL 96 SOREPRSH, CABRLRSdnirat i um

chl ori de solu}iogdiﬁn éhis mag,.%ﬁgz g 8% dgéirg chfpognd are obtai ned.
Yield: 91.29% Rﬁp.: BB 2% B} ?ﬂy? -tHrfI ¢ ronetﬂanesulfonyloxy-S-

e oy e e ey of e AR U7 37%, SRRl Aneg gk enBrceect o
of pyridine 28&d. A mixture of 42.6 g (0.151 mol) of triflic
5 anhydride in 200 ml of dichloromethane is then added,
at a temperature of 0°C to 5°C. The mixture is stirred
at ambient temperature for 3 hours, concentrated to
dryness and extracted with diethyl ether. Washing is
then carried out with water, dilute hydrochloric acid,
10 water, a dilute sodium bicarbonate solution, water and
a sodium chloride solution. Purification is then
carried out by chromatography on silica (eluent: 5/5
dichloromethane/heptane) .
In this way, 19.36 g of desired compound are
15 obtained.
Yield: 54.9%

C) Methyl 2-(l-hexynyl)-3-methoxybenzoate

19.26 g (74.9 mmol) of compound obtained in

the preceding step are introduced into 200 ml of N,N-
20 dimethylformamide and then 12.3 g (16.85 ml;

149.7 mmol) [lacunal, 37.94 g (52.2 ml; 375 mmol) of

triethylamine and 2.62 g (3.74 mmol) of dichlorobis-

(triphenylphosphine)palladium are added. The mixture is

heated at 90°C for 3 hours, then diluted with water and
25 extracted with diethyl ether. Washing is then carried

out with dilute hydrochloric acid, water and a sodium

chloride solution. Purification is then carried out by



added. A m xture of 42.6 g (0.151 nol) of triflic 5 anhydride in 200 m of
di chl oronet hane is then added, at a tenperature of 0OC to 5C. The m xture
s stirred at anbient tenperature for 3 hours, concentrated to dryness
and extracted with diethyl ether. Washing is then carried out with water,

di l'ute hydrochloric acid, 10 water, a dilute sodi um bicarbonate sol ution,
water and a sodi um chl oride sol ution. *Pdrification is then carried out by
chromat ography on silica (eluent: 5/5 dichloronethane/ heptane). In this

way, 19.36 of desired co nd. are 15 obtain Yield: 54.9% C) Met hyl
22 L 1- hexyny 250 'ﬂ%*?ﬁ'ﬂ%&%%% R g 68,1 bu%%'g?ﬂw}claioeanpound Lot ot nod
n the recedln [ e |nt oduced gy 200 of NNN 20
hlnethylfornan1%gn %Q?ﬁ é gh?EGd rOTigkﬁnﬁhbl) [Iacuna] 37.94 ¢
52.2 m; 375 mmol) of apd

gichlorobls- (trlp%eny?phospﬁlné?baﬁ u%?a?%sgﬁég ZO %ure IS

heated at 904, fQ{ndghours, then dlluted W th water and 25 extracted Wt h
di ethyl ether. Washing is then carried out with dilute hydrochloric acid,
wat er and a gpgigma3ghigride solution. Purification is then carried out by
111 chromat ography on silica (eluent: 5/5 dichloro- nethane/heptane and

t hen di chl or onet mne) . Méthyhi 3-bayyl 61 dbgn ob £ desh £ £dc£OPPRYILALar e

5.45 g (22.1 mmol) of compound obtained in
the preceding step are introduced into 100 ml of
dichloromethane. 44.5 ml of a molar solution of bromine

10 tribromide in dichloromethane are then added, at a
temperature of approximately -5°C. The mixture is
stirred at ambient temperature for 4 hours, and then
water is added with care, while maintaining the
temperature below 30°C. The mixture is subsequently

15 extracted with dichloromethane and purification is
carried out by chromatography on silica (eluent:
dichloromethane) .

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

20 vYield: 39%

E) Methyl 2-butyl-3-[4-(3-bromopropoxy)benzoyl]-

l-benzofuran-4-carboxylate

4 g (17.2 mmol) of the compound obtained in
the preceding step are introduced into 50 ml of
25 dichloroethane and 7.2 g (25.8 mmol) of 4-(3-
bromopropoxy)benzoyl chloride are added. 3.44 ml

(25.8 mmol) of tin tetrachloride are then added, at



obtained. 5 Yield: 33.1% D) Methyl 2-butyl-I-benzofuran-4-carboxylate
5.45 g (22.1 mmol ) of conpound obtained in the preceding step are

i-nt roduced into 100 m of dichloronethane. 44.5 m of a nolar solution of
bromi ne 10 tribromide in dichloronmethane are then added, at a tenperature
of approximately -5C. The m xture is siigred at anbient tenperature for 4
Hours, and then water is added with care, while maintaining the
tenperature bel ow 30C. The mixture is subsequently 15 extracted with

di chl or onet han n Li Licati.en i carried out bhy.chr t ogr aphy on
silica (eIue%F?wgggcﬁ orgﬁgt%gngy.%Pﬁ FEURSy 1523 lgfegggoﬁesired conpound
are obtai ned. Q. Yseldy 39% Dyl 4. : .
2-buty|-3-[4}gsgbyonoprop§Xy%E§ﬁg§§?¥;diFB%ﬁggpﬁfgﬁPffcgpégx?fgfgre4 g
(17.2 mol) of {heneampound,abkai Agd bp 5&%%%0%%%%5@0@- el ntroduced
into 50 mM of 25 dichloroethane and 7.2 g (25.8 mmol) o 4-6 -

br omopr opoxy sbenzeph ehbotbdeenteatddedand. 4heMbroGdetdi8Mmbkepf ubin
tetrachloride are then added, at 112 between 15 and 20C. The m xture is

stirred for #8thoethyandcdthitedwashing ¢Bl eherethareedTBue Beykwhe IS
washed with water and an aqueous sodi um chl ori de
times with a dilute aqueous solution of sodium
bicarbonate, with water and then with a sodium chloride
solution. The product is dried and concentrated.
Purification is then carried out by chromatography on
10 silica (eluent: dichloromethane).
In this way, 5.66 g of desired compound are
obtained.

Yield: 69.5%

F) Methyl 2-butyl-3-[4-(cis-3,5-dimethyl-1-

15 piperidinyl)propoxylbenzoyl]-l-benzofuran-4-

carboxylate hydrochloride

2.8 g (5.9 mmol) of compound obtained in the
preceding step are introduced into 100 ml of
acetonitrile and then 0.979 g (1.1 equivalents) of cis-

20 3,5-diethylpiperidine hydrochloride, 0.899 g
(1 equivalent) of sodium iodide and 2.46 g
(3 equivalents) of potassium carbonate are added. The
mixture is brought to reflux for 2 hours and then
diluted with ethyl acetate. Washing is carried out with
25 water and a sodium chloride solution, and then
purification is carried out by chromatography on silica

(eluent: 98/2/0.1 dichloromethane/methanol/agqueous



solution and concentrated, and the product is taken up 5 with ethyl

acetate. Washing is then carried out several tines with a dilute aqueous
solution of sodium bicarbonate, with water and then with a sodium chloride
solution. The product is dried and concentrated. Purification is then
carried out by chromatography on 10 sil.i ca (eluent: dichloronmethane). In
this way, 5.66 g of desired conpound a}& obtained. Yield: 69.5%F) Methyl
2-butyl-3-[4-(cis-3,5-dinmethyl-I 15

1 E’Erbd‘n?%ligmﬁgﬁxg o RGEH G178 Frithe (ybedlingtipBh aPL PR roduced

into 100 mM gf, 8t98ﬁ%§ﬁhgh?§rF%Qeﬁﬁgggégsg %%rﬁ equi val ents) of cis 20

3, 5- dlethylplperl I ne roc equi val ent) of sodi um

iodide and 2.46 g (3 eguiyalsngg)tgispggggsbgggggﬁgogggetggﬁ added. The
m xture is brought to reflux™f 2 hours and t diluted with ethyl

acetate. \Vshigfolsegaifi €He OMin MR aﬁomﬁteéfaaéeeh%@déeﬂ&hl ghide
solution, and then purification is carried out ronat ogr aphy on silica

(el uent: 98/ 2h8. Ameisbl 6F oaEEBRNPE/ aehaanobbﬁaaeﬁuﬁglﬂﬁdaaaem a), which
gives 2.137 g (yield: 71.6% of the desired conmpound in the free base
form 2.117 ghbbrities bageiredpoondaase tbmpnlete precipitation of
the hydrochloride is then added. The hydrochloride
formed is filtered and then dried.
In this way, 2.078 [lacuna] of the desired
10 compound are obtained.
Yield: 91.56%
M.p.: 135-136°C
NMR spectrum: standard
Methyl 2-butyl-3-[4-(3-(1-
15 piperidinyl)propoxylbenzoyl]-l-benzofuran-4-carboxylate
oxalate (Example 31) was prepared using the same
process as above.
M.p.: 160°C
NMR spectrum: standard

20 EXAMPLE 32

3-(5-Cyano-3-[4-[3-(dibutylamino)propoxylbenzoyl]-1-

benzofuran-2-yl)propanoic acid hydrochloride

A mixture of 3.55 g of methyl 3-(5-cyano-3-
[4-[3-(dibutylamino)propoxylbenzoyl]-1l-benzofuran-2-
25 vyl)propanocate and 4.08 g (1 equivalent) of tributyltin
oxide is heated at 100°C for 2.5 hours. It is diluted

with water and extracted with ethyl acetate, and the



di ssolved in the m ni num anmount of diethyl ether, and 5 the amount of
di et hyl ether, containing hydrogen chloride, required to cause conplete
precipitation of the hydrochloride is then added. The hydrochl oride
formed is filtered and then dried. In this way, 2.078 [lacuna] of the
desired 10 conmpound are obtained. Yiel 91 56% Mp.: 135-136C NM R
spectrum standard Met hyl 2-buty|-3-[4]( 15 piperidinyl) propoxy

] benzoyl ] - 1- benzof ur an- 4- car boxyl at e oxalate (Exanmpl e 31) was prepared

i h .2 .160C. NVR dard 20
Y Rt R A a2 AT M PR R R W
b f 2aYl h f 3.55 f th
3 (e cyano. 3511 48 SBEaEEi tPE EaByShaaok0) bES Bale D furanta 25

yl') propanoat e and 4. 08391(% ﬁgut 5’2‘%915‘5 e Of orhb bt YA£d Nerod %W%]lh%‘led at

100C for 2.5 hours. wat er and extracte
acetate, andjhhecids sééta@é ¥ W{Sﬂ aé@%yd%gvéh q&meoh%ielarg (yi el d:

91.5% of deS|red conmpound in the base form 3.1 g of this base conmpound
are then gli sgokvegl ether is added until a sllghtly ac1d pH is

obtained, and crystallization from the ethyl acetate is

allowed to take place. The product is filtered, washed

with ethyl acetate and dried under vacuum.

In this way, 2.35 g of desired compound are
10 obtained.
Yield: 70.5%
M.p.: 165-168°C (ethyl acetate)

NMR spectrum: standard

EXAMPLE 154

15 (2-Butyl-3-(2-[4-(2-dibutylaminoethoxy)phenyl]-1,3-

dioxolan-2-vl)benzofuran-5-vl1)methanol oxalate

A. Methyl 3-(2-[4-(2-bromoethoxy)phenyl]-1,3-

dioxolan-2-yl)-2-butylbenzofuran-5-

carboxylate

20 10.0 g (0.022 mol) of methyl 3-[4-(2-
bromoethoxy)benzoyl] -2-butylbenzofuran-5-carboxylate,
3.39 ¢g (07055 mol) of ethylene glycol, 890 mg of para-
toluenesulfonic acid (pTsA) and 100 ml of benzene are
brought to reflux for 3 days, eliminating the water

25 formed using a Dean-Stark apparatus. The mixture is
evaporated to dryness and the residue is

chromatographed on a column of silica, eluting with DCM



in ethyl acetate, a solution of hydrogen chloride in 5 diethyl ether is
‘added until a slightly acid pHis obtained, and crystallization fromthe
ethyl acetate is allowed to take place. The product is filtered, washed
with ethyl acetate and dried under vacuum In this way, 2.35 g of desired
conpound are 10 obtained. Yield: 70.5%iglp.: 165- 168C (et hyl acetate)
NVR spectrum standard EXAMPLE 154 15

(2-Butyl -3-(2-[4-(2- dibutylaninoethoxy)phenyl]-l, 3 20

5 (2L (2 DITOR RS Ry |50 Ehch bty a”gé%%'w 6%4bt ur an- 5-

carboxylate 10 0 npet h benzoyl ]
- 2- butylbenzo u?%neSQ%égﬁ%x %ﬁ P% €%$l§?% %éép %?ee€ﬁ§%ene gl ycol ,

890 nmg of pajgs ggg#enesulfonlc aC|d (pTsA) and 100 m of benzene are
brought to re or 3 days, elimnating the water 25 fornmed using a

Dean- Stark apparagus. {feq @ﬂK&lszB§om@é@H8i$}§Q$ﬂ91PIYPﬁséiéﬂgléﬂﬁ residue
is chromatographed on @ cofum of sifica, elu

(dichl orgnet hane) andiyen 2-HBEM EbEY:opeLiRt - PPhddhamdXture. 5 g of the
pure desired conmpound ‘are thus

4.87 g (0.097 mol) of the compound obtained

in the preceding step A are dissolved in 20 ml of
anhydrous THF, under argon, and the mixture is cooled
to -70°C. 32 ml of a solution of diisobutylaluminum

10 hydride (DIBAL) in toluene are added at this
temperature. After the addition has been completed, the
mixture is stirred for a further 1 hour at -70°C. 1 ml
of methanol is then added, at -70°C, and then, when gas
is no longer being given off, water is added.

15 Filtration is carried out through celite. The gel and
celite are washed 3 times with ethyl acetate. The
organic phase is separated by settling and the aqueous
phase is then reextracted with ethyl acetate. The
pooled organic phases are washed with water and an

20 aqgqueous NaCl solution. Drying is carried out over
Na,80,. Purification is carried out by chromatography on
silica (eluent: DCM/ethyl acetate at 92/8).

In this way, a total of 3.25 g of the desired
compound are obtained,

25 c. (2-Butyl-3-(2-[4-(2-dibutylaminoethoxy) -

phenyl]l-1,3-dioxolan-2-yl)benzofuran-5-y1) -

methanol



isolated. B. (3-(2-[4-(2-Bronoethoxy)phenyl]-1, 3-di oxolan- 5
2-yl)-2-butyl benzof uran-5-yl)nmethanol 4.87 g (0.097 nol) of the conpound
obtained in the preceding step A are dissolved in 20 M of anhydrous THF,
under argon, and the mxture is cooled to -70C. 32 ml of a solution of

di i-sobut yl al um num 10 hydri de (DIBAL)iflécﬂuene are added at this
tenperature. After the addition has beén conpleted, the mxture is stirred
for a further 1 hour at -70C. 1 m of methanol is then added, at -70C, and
t hen, when gas is no Lopge i gi.ven of f,, ter i.s.added. 15 Filtration
is carried out throughgég?iéesﬁTEgegg¥EEﬁéndc8%??énggelﬁagﬁsd 3 tinmes with
et hyl acet at d88in8Qr 9aRLCc phage,i §£S§ setthin d the aqueous
phase is the r?eex%?gctegbﬁﬁthgetﬁy?facggg?g$g$2ée'p%épgdgogganic phases

are washed wst8;uat 64284, ap .89 gageoyscNath uRobHtbeRat DY ¥hadshsyearried
out over Na2SO4. Purification is carried out by chromatography on silica

(eluent: DCMpethybrogetat teahr82m8xed! Nahll shwayi xdutet 8k pEr3ugagg of the
desired conmpound are obtained. 25 C

(2-Butyl -53- (2ot 43 (Rodibut ytansneekboxsted to dryness, the residue
phenyl ] -1, 3-di oxol an- 2-yl ) benzof uran-5-yl)- nethanol 116 3.25 g of the
conpound obt asnedkéen thewipheeedyhgaséeptelafid gashidgbiusytanrbed 1. 02 g of

out with water and an aqueous NaCl solution. Drying is

carried out over Na;SO,. Purification is carried out by

chromatography on silica (eluent: DCM/methanol at

10 95/5).
In this way, 1.84 g of the desired compound

are obtained.

D. 2-Butyl-3-(2-[4-(2-dibutylaminoethoxy) -

phenyl]-1,3-dioxolan-2-yl)benzofuran-5-

15 yl)methanol oxalate

1.84 g of the compound obtained in the
preceding step C and 313 mg of oxalic acid in 20 ml of
methanol are mixed. The mixture is evaporated. After
trituration in ether, the powder is filtered over

20 sintered glass. Drying is carried out under vacuum.

In this way, 1.7 g of the desired compound
are obtained.

NMR spectrum: standard; see below

EXAMPLE 155

25 Isopropyl 2-butyl-3-~[4~(3-dibutylamino-2-hydroxy-

propoxy)benzoyl]lbenzofuran-5-carboxylate oxalate




sodi um i odi de, 2.83 g of potassiumcarbonate and 50 m of acetonitrile are
m xed, and the mxture is refluxed 5 for 3 hours. It is evaporated to
dryness, the residue is taken up with ethyl acetate and washing is carried
out with water and an aqueous NaCl solution. Drying is carried out over
Na2SO4. Purification is carried out by,,chromatography on silica (eluent:
DCM net hanol at 10 95/5). In this way, f‘84 g of the desired conpound are
obtained. D. 2-Butyl-3-(2-[4-(2-dibutylam noet hoxy) -
phenyl ] -1, 3- di oxofan- 2+ 0 fyr : 5 C te 1.84 g of

t he conpound obta#ned Igb 88%9 E Blt : of—oxalic acid in

20 nml of nethanol arebgkéggl Egﬁzgkﬁkghes'Ea?%%&QﬁEE%d After trituration
in ether, the powder i S. EXylng is carried
out under vacuum I n hhi$x¥aye éf73919fgt8§ QEXR % goppeuRyg-gLe
obt ai ned. NVR spectrum standard; see bel ow E 155 257 | sopropyl
2-butyl - 3- [4<@3h9abukybaﬁu5912bbndb@nyanpsoaaxbbhgmaQ¢I]25 ml of
benzof uran- 5- car boxyl at e oxal ate 117 A. |sopropyl
2- butyl - & (4iexprapghoit htsymlbefizeplipbemohfdran- andaskbexyyl at e A m xture
of 3.15 g of isopropyl 2-butyl-3

(1.1 equivalents) of NaOH is brought to reflux for

1 hour. The mixture is evaporated, and the residue is

taken up with water and extracted 3 times with ethyl

acetate. The extract is washed with water and then with
10 a saturated NaCl solution. Drying is carried out over

Na,;S804 and the product is concentrated. Purification is

carried out by chromatography on silica (eluent: ethyl

acetate/dichloromethane) .

In this way, 3.15 g of the desired compound

15 are obtained.

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

hydroxypropoxy)benzoyllbenzofuran-5-

carboxylate

3.15 g of the compound obtained in the
20 preceding step A, 3.15 g of dibutylamine and 20 ml of
acetonitrile are mixed and the mixture is brought to
reflux for 16 hours. The solvent is evaporated off and
purification is carried out by chromatography on silica
(eluent: ethyl acetate/dichloromethane and then
25 methanol/dichloromethane) .
In this way, 3.6 g of the desired compound

are obtained.



(4- hydr oxybenzoyl ) benzof ur an- 5- car boxyl ate, 25 ml of 5 isopropanol, 15 m
of epi bronohydrin and 365 ng (1.1 equivalents) of NaOH is brought to ref
lkux for 1 hour. The m xture is evaporated, and the residue is taken up
with water and extracted 3 tinmes with ethyl acetate. The extract is washed
with water and then with 10 a saturate%_wﬁd solution. Drying is carried
out over Na2SO4 and the product is concentrated. Purification is «carried
out by chromatography on silica (eluent: ethyl acetate/dichloronethane).
In this may, 3.15 he ob&alned B. Isopropyl

2-butyl - 3-[ 4- ( 3- dI'but yFarHRe=2 y : y Faran-5 -
carboxylate 3.15 g of § g ggggg g : g ; precedlng step A
3.15 g of dlbutylamneh 4o BB ng%ﬂ S bﬁ Eg%u%gn and the m xture
is brought to ref lux.fof 16100Ur §xaThges0l vent is evaporated off and
purification is carri ed_UUT—gY_ChTUﬂHTUgTaphy on silica (eluent: ethyl

acet at e/ di chl or onet hane . gng Bﬁe@thCgﬁbggﬂglbghg@hgepqﬁtﬁﬁge) In this way,

3.6 g of the desired conpound are obtained. 118 C. |sopropyl
2-butyl - 35 [ 4pt3cdibuyykasbne- anthQBOX@prp@k&lb@néeiﬁ] hanzekuranis -

car boxyl ate oxal ate
are mixed. The mixture is evaporated. After trituration
in ether, the powder is filtered over sintered glass.
Drying is carried out under wvacuum.
In this way, 2.1 g of the desired compound

10 are obtained.
M.p.: 87-88°C
NMR spectrum: standard

EXAMPLE 158

2-Piperidin-l-ylethyl 2-butyl-3-[4-(3-piperidin-1-

15 Ylpropoxy)benzoyl]lbenzofuran-5-carboxylate

hydrochloride

A. 2-Piperidin-l-ylethyl 2-butyl-3-[4-(3-

piperidin-l-ylpropoxy)benzoyllbenzofuran-5-

carboxylate

20 7.5 g (0.016 mol) of 2-butyl-3-[4-(3-
piperidin-1l-ylpropoxy)benzoyl]lbenzofuran-5-carboxylic
acid are dissolved in 50 ml CHCl;. 15 ml of SOCl, are
added. The mixture is brought to reflux for 3 hours.
Evaporation is carried out and the residue is taken up

25 three times in ether. The product is taken up in 50 ml
of DCM. 2.34 ml of 2-(N-piperidyl)-l-ethanol (2.27 g;

0.0176 mol) are added and the mixture is stirred for



3.6 g of the conpound obtained in the 5 preceding step B and 585 ny of
oxalic acid in nethanol are mxed. The m xture is evaporated. After
trituration in ether, the powder is filtered over sintered glass. Drying
is carried out under vacuum In this way, 2.1 g of the desired conpound 10
are- obtained. Mp.: 87-88C NWR spectrum_. standard EXAMPLE 158

2- Pi peridin-1-yl ethyl 2-buty|-3-[4-(3-ﬁ¥5€ridin-l 15
yIpropoxy)benzoyl]benzofuran 5-carboxylate hydrochloride A 2-Piperidin-I-

Lkl 3 L] ol AR T LS
d 1- f d | ved

.p'npiéa'm'”CHC%%W°E%y*%%”é%é&@2?é% o Be e L e B SO rer

lux for 3 hopksey,EvaROLALHRR ih3rh2laked, out s%ﬂﬁtgg% oPshdde | & gaken up 25

three times in ether. The product is taken up in 34 m of

2- (N-pi peri dyhk- k- ebharebn( 8£2Ka@1 . @qu%@chhbnaE% EQQQQe@nguEh% m xture

is stirred for 119 24 hours at ambient fenperature. Evaporation i% carried
out, the 3esbdyama&obaagnyuanwghgiebhxbl@@ﬁkatgcﬁoﬁekhﬁnoEVNhgéﬁ i's washed

mnth wat er, a solution of NaCH
92/8/0.5).
In this way, 2.32 g of the desired compound
are obtained.

Yield: 25%

10 B. 2-Piperidin-1-ylethyl 2-butyl-3-[4-(3-

piperidin-l-ylpropoxy)benzoyllbenzofuran-5-

carboxylate hydrochloride

2.3 g (0.004 mol) of the compound obtained in

the preceding step A are dissolved in a mixture of

15 ether and ethyl acetate. A solution of hydrochloric
acid dissolved in ether is added. The mixture is
evaporated, the residue is taken up in ether and
filtration is carried out.

In this way, 2.02 g of the desired compound

20 are obtained.
Yield: 78%

The compounds listed below were prepared
using the processes described in the preceding
examples. For each of these compounds, the NMR spectra

25 proved to be in accordance with the described

structures.



and a solution of NaC. Purification is carried out by 5 chromatography on
Ssilica (eluent: DCM nethanol/ NH4OH 92/8/0.5). In this way, 2.32 g of the
desired conpound are obtained. Yield: 25% 10 B. 2-Piperidin-I-ylethyl
-butyl -3-[4-(3- piperidin-I|-ylpropoxy)benzoyl]benzofuran-5- carboxyl ate
hydr ochl oride 2.3 g (0.004 nol) of the Egrrpound obtained in the preceding
Step A are dissolved in a mxture of 1% ther and ethyl acetate. A solution
of hydrochloric acid dissolved in ether is added. The mi xture is

evaporated, the residue is taken up in et and filtration is carried
e geseged (om)
O

out. In this way, 2.0 lesiped. uhd—20Hg~eAmbt ai ned. Yiel d:
78% The conpounds |isted

gg prepa usi ng t h8 processes descri bed

in the preceding exanpl es kb These conpounds, the NWR spectra

25 proved to be in accordance \ﬂth the described structures. 120 CO __ -(
-(CH2) no Arno CaH9 RAmM noCharacteristicsEx. -N C4H9) 230xal at e33

R Am’ n Characteristics Ex.
-N(C,Hp)2 3 Oxalate 33
Do
H,C,-O-CO- CHy 2 Hydrochloride 34
\ M.p.: 133°C
CH,
HsC,0-CO- ¢ | 3 | Hydrochloride 35
\ M.p.: 164°C
CH,
. -N(C,H,), 3 |Oxalate 36
o o
lh
Y
G 'M)I\
H;C,-NH-CO- -N(C,H,), 3 Oxalate 37
M.p.: 85°C
HEO-H“C5°O-CO- 'N(cng)z 3 oxalate 38
: M.p.: 102°C




HNC- - ND- O- co-- H5C2- O CO- CH, 2Hydr ochl ori de34 M p.: 133C CH,

-H5C20- CO- CH3Hydr ochl ori de35 M p.: 164C CH3 - N(C4H9) 230xal ate36 o |
H5C2- NH CO- - N(C4H9) 230xal ate37 M p.: 85C neo-H'C5-0O CO-

-N(C. H9) 230xal at e38 M P.: 102C 121 - N(C4H9) 230Oxal ate39 o Mp.: 99C o
I -HICA- O CO - N(C4H9) 230xal at e40 M p.: j&g i-H C3)2-CH CO CH 30xal ate 141 :
rMp.: 105C - CH t-HOC, - CO2- CHI 30xal 42

R -N(C4Hs), 3 [Oxalate 39
O\ /lk M.p. : 99°C
[+
i-H,C,-O-CO- -N{C,Hy), 3 |Oxalate 40
M.p. : 98°C
(i-H;C4)CH-CO- | “* 1 3 |Oxalate 41
M.p.: 105°C
CH,
t-HeCy-CO,- ~u ¢ 1 3 |Oxalate 42
M.p. : 166°C ;
CH,
Oxalate
o -, eH, | 3 ( arr.lorphgus 43
Q )k white solid)
o
CH,
n-H,C;-CO.- -N(C,H,), 3 |Oxalate 44
(amorphous solid)
"|3H3 N(CH), | 3 |Oxalate 45
(CHs)zN"CHz"lC‘O'CO‘ (amorphous solid)
CH,
|
(CH;),N-(CH,),-NH-CO- -N(C.Hs). 3 |Oxalate 46




?M p.: 166C CH Oxal ate CH, 3(anor phous43 owhite solid) CH,

n- H7C3- CO2- - N( C4H9) 230xal at e44 (anor phous solid) CH, - N(C4H9) 23 Oxal at e45
(-CH3) 2N- CH2- C- O CO- (anor phous solid) CH3 (CH3) 2N— (CH2) 2- NH- CO- - N( C4H9) 23
Oxal ate46 | 122 HSC2- CO2- 3Hydrochloride47 Mp.: 161-163C

HSC2- CO2- 2Hydr ochl ori de48 M p.: 147- 1%%32 (CH3) 2

N (CH2) 2- CO - CH, 3Di oxal ate49 (solid) (CH3) 2

N- ( CH2) 2- CO2- 3Di hydr ochl ori de50 - 13(solid)i CH3QRC (CH2)2 -NH CO - N(C4H
3Oxal at e51

H;C,-CO,- 3  |Hydrochloride 47 I
~ |
O M.p.. 161-163°C I
]
i
HsC,-CO,- 2 [Hydrochloride 48

\Q M.p. : 147-1503°C .
|

(CH,); N-(CH,),-CO,- - e, | 3 |Dioxalate 49
(solid)
CH,

(CHy), N-(CH,),-CO,- 3 |Dihydrochloride 50
O (solid)

CH30,C~(CH,),-NH-CO- -N(C.Ha), 3 |Oxalate 51

(amorphous solid)

/

HOCH,- 2 |Oxalate 52
~
O (amorphous solid)
HOCH,- 3 |Hydrochloride 53

i ~
M.p. : 173-175°C




(amor phous solid) HOCH2- 20xal ate52 (anorphous solid) HOCH2-

BHydrochl oride53 M p.:173-175C1 123 N, C-o0- N(C4H9) 2 30Oxal ate54 M p.: 80C O
0 /-N(C4H9) 23Base55 M p.:130C o o O -N(C4H9) 23Hydr ochl ori de56 M p.: 142C
H5C202C- O- CH CO2- - N( C4H9) 230xal at e57 1M p.: 86C CH3 HO O

N-N( C4H9) 23Sol i d150 M p.: 89-91 C HO Hi% CO2- ~" cHHydrochl ori del56

He-o N(C.Ho), 3 |Oxalate 54
}—Q M.p.: 80°C
- (-]
o -N(C.Ho), 3 |Base 55
]_Q . M.p.: 130°C
m,_—<
H ‘N(C4Hg)2 3 HydrOChloride 56
M.p. : 142°C
Hsczozc-o-cle-co,- -N(C,Ho), 3 |Oxalate 57
M.p.: 86°C
CH, P
Ho o
TN //{ N(CHa), | 3 [Solid 150
/) M.p. : 89-91°C
HO
HsC»-CO,- ~\ t, Hydrochloride 156
q\ 2 |Solid
chy M.p.: 133-134°C
O O Hydrochloride 158
R N 3 |Solid
o]
o<
HOOC- 3 |Hydrochloride 162
/NQ Amorphous




2Solid CN3M P.: 133-134'C OHydrochl oridel58 ,3Solid 0 O -
HOOC- 3Hydr ochl ori del62 ~NAnor phous 124 -(CH2)n- Ami  Am noChar acteri sti csEx.

=N(C, H9-n) 220xal ate58 M p.: 88C 2Oxal ate59 Mp.: 124Cii - ~~+ CH33Base
60 Mp.: 66-68Ci CM 2Hydrochl oride6l Mp.: 153C CH3 2Hydrochl ori de62
L 124
H3COC /’\l co —O—(CHy)Am!
uOJ_C“'HQ_n
Am’ n’ Characteristics Ex.
M.p. : 88°C
on
- /\/ 2  |Oxalate 59
M.p.: 124°C
.//0
\,
3 Base . 60
_{ \e- cHs M.p. : 66-68°C
CHy
2 Hydrochloride 61
|
CH;, :
2 Hydrochloride 62
\O M.p. : 122°C
N 3 Hydrochloride 63
U M.p. : 147°C




M p.: 122C 3Hydrochl ori de63 1M p.:147C 125 - N(C2H5) 22Hydr ochl ori de64 M p. :

"112C - N(C2H5) 23Hydr ochl ori de65 M p.: 105C 20xal at e66 NM p. :

185C 30Oxal at e67

Mp.: 142C 30xal ate68 M p.: 155C 30xal at e69 (anorphous powder) 3(Oxal ate70

-iMp.: 116C OCHs | 126 2Base7l C Mp.: 124

125
-N(C,Hs)» 2 |Hydrochloride 64
M.p.: 112°C
-N(CzHs), 3 |Hydrochloride 65
M.p. : 105°C
2 Oxalate 66
_ ~® M.p. : 185°C
) 3 Oxalate 67
__:,@ M.p.: 142°C
3 Oxalate 68
— «,® M.p. : 155°C
\__Q 3  |Oxalate 69
O (amorphous powder)
/-—\ 3 Oxalate 70
- ; M.p. : 116°C
OCH3




3Oxal ate72 ~M p. :
'CHI 2Hydr ochl ori de74 ?Mp.: 161 C CHI
30xal at e76 CH. (anor phous powder) \CH, CHI 3Hydrochl oride77 M P.
I 127 3Oxal ate (solid)78 30Oxal ate79 M p.:

_(sol i d) 80

159C OCHS CCHI

CHI 3Hydrochl ori de73 M P.:

135C CHI

2Hydr ochl ori de75 CH M p.: 133C CHI

141 C CHIi

150- 152C ocH3 CH330xal at e

126
/\ @ Base 71
N ,"‘(j M.p.: 124°C
~
Oxalate 72
M.p.: 159°C
OCH;,
OCH)
- CH, Hydrochloride 73
R
M.p.: 135°C
¢,
- CH, Hydrochloride 74
N
M.p.: 161°C
cH
N
Hydrochloride 75
o M.p.: 133°C
\CH;
N
Oxalate 76
o (amorphous powder)
\CM.
~. o Hydrochloride 77
M.p.: 141°C
CH, |




-N 2Hydrochl ori de81 M p.: 108-110C 2Hydrochl ori del57 Solid Mp.: 153-156C
‘3Hydr ochl ori del59 Solid Mp.: 131-133C | 128 ---( CH2)--Ani

Am n' CharacteristicseEx. C, H9-n3Oxal ate82 -N-(CH2)a CH2OH( anor phous sol i d)

- NHC, H9- n3Hydr ochl ori de83 M p.: 176C CH32Oxal ate84 M p.: 148C CH,

CH.30xal ate85 NM p.: 161 C CH, C, Ho- n3%a7l ate86 - N-(CH2)3- CO2CH3( anor phous
solid)

3 Oxalate (solid) 78
-0
~ /\/o 3 Oxalate 79
M.p. : 150-152°C

OCH:
/~ CH, 3 Oxalate (solid) 80
—_—
\ 2 Hydrochloride 81

O M.p. : 108-110°C
~u 2 Hydrochloride 157
q Solid

M.p. : 153-156°C

3 Hydrochloride 159
/NO Solid

M.p. : 131-133°C




129 I -H/C3 Q2C -(CH2)-rAml Anml n' Characteristi csEx. -NC4HO9-n) 230xal at e87
Mp.: 94C CH3 3Oxal ate88 M p.: 85C OCH, OCH3 NH 3Hydrochl ori de89

OCH3( anor phous solid) OCH, CH, 3Tri hydrochloride90 \ / Mp.:242C C. H,
30xal ate91 OMp.: 163 ' ’

128

NC @ | co @-—O——-(CH;)BT-Am'
S
o)

C4H9 —n
Am’ n’ Characteristics Ex.
C.Hq-n 3 Oxalate 82
| .
h
~N=(CH,),~CH,OH (amorphous solid)
-NHC,Hg-n 3 Hydrochloride 83
M.p.: 176°C
CHy 2 Oxalate 84
T~
M.p.: 148°C
CHy
CHy 3 Oxalate 85
\ M.p.: 161°C
CH,
C,Hy-n 3 Oxalate 86
| .
_N=(CH,),-CO,CH, (amorphous solid)
j




, (amor phous sol i d)

i—H,Cy—0,C—7

121 C CH

129

C NH3Hydrochl ori de92 (anorphous solid) 130 OCH) 3Hydrochl ori de93 ocH
3Hydr ochl ori de94 OCHSM p.

71 C95 (anmor phous powder) 3Base 96 94C OM p.
CH 40xal ate98 I ~ N Mp.:

: 116C Oxal ate 11-02M p.
CHI 50xal at e97 M p.
3Hydr ochl ori de99

X O/—“C‘sH9 —n
Am’ n’ Characteristics Ex.
-N(C,Hq-n); 3 Oxalate 87
M.p.:94°C
ICH;
. 3 Oxalate 88
M.p. : 85°C
OCH,
OCH,
e NH
3 Hydrochloride 89
(amorphous solid)
QCH,4
OCH,
o 3 Trihydrochloride 90
~ ; [ M.p.: 242°C
__\/ \/cu,
3 Oxalate 91
\““_.O M.p. : 163°C
T 3 Hydrochloride 92

(amorphous solid)




Mp.:
“Mp.:
Mp.:
Mp.:

129C 131 03Oxal ate 100 (anorphous white solid)
158C -NH-C H , -n20xal atel02 M p.:

3Hydr ochl ori del01

188C -NH C, H9 -n30Oxal at e103

170C - N(CAHO9- n) 2 20xal at €104 (anor phous white solid) 20xal ate 105

86C

- "2Hydrochloride 106 MP.:

89C 3Hydrochl ori del07 M p.

132 30xal atel08 M p.: 150C CHI 2Hydroch|1%roi del09

OCH,
Hydrochloride 93
ocHs {amorphous solid)
/5‘
o .
~ :m/\/ Hydrochloride 94
M.p.: 116°C
OCHs
Oxalate
\._O M.p. : 71°C 95
O (amorphous powder)
/—-—\ Base 26
—d o M.p. 94°C
— CHs Oxalate 97
M.p. : 120°C
CHy
cHy Oxalate 08
¥
M.p. :121°C
CH,
Hydrochloride 99
M.p.: 129°C
O~

179C



1 NMp.: 156C CH, CHI 30Oxal atell0 Mp.: 127C CH1 CH 3Hydrochl ori delll
‘M p:-: 86C CH, CH,3Hydrochloridell2 Mp.: 161C CH3 CH, 3Hydrochl ori del113
M p.: 172C CH, 3Hydrochloridell4 CHMp.: 146C CH | 133

CH33Hydr ochl ori dell5 cH, M P.: 154C 3Hydrochloridell6 CHMp.: 117C CH,
3Hydrochl ori dell7 (solid) 131

_.,Q,

3 Oxalate 100

(amorphous white solid)

w0

3 Hydrochloride 101
‘"O M.p.: 158°C

-NH-C,Hg-n 2 Oxalate 102
M.p. : 188°C

-NH-C,Hg-n 3 Oxalate 103
M.p.: 170°C

-N(C,Hq¢-n), 2 Oxalate 104

(amorphous white solid)

2 Oxalate 105

_4,@ M.p.: 86°C
2 [Hydrochloride 106
— 4-@ M.p.: 89°C
3 Hydrochloride 107
—~® M.p. : 179°C




CH, 0 HO7C --(CH>)- Am

'solid) OCH, 3Basell9 Mp.:
(anor phous white solid) CH 2Basel22
CH, 3Basel23 (anorphous white solid)

n Am n' Characteristi csEx. OCH, 3Basell8 (anor phous

108C OCH3 134 2Basel20 M p.:

80C \.

(anmor phous white solid) CH,

132
Oxalate 108
—'*<:iz[j> M.p.: 150°C
ot Hydrochloride 109
)
M.p. : 156°C
CHy
o Oxalate 110
It
M.p.:127°C
CH
o Hydrochloride 111
\ M.p. : 86°C
CHy
b CH, Hydrochloride 112
M.p.:161°C
CHy
~ N ot H)’dTOChloride 1 1 3
M.p.:172°C
CH, |
|
\ 1
Hydrochloride 114 '
o Mp. : 146°C
New ‘

2Basel?21



95C 2Basel26 (anorphous

CH, 2Hydrochl oride 124 (solid) 3Basel25 Mp.:

sol id) 135 3Basel27 (anorphous solid) -N(C2H5)22Basel28 M p.: 73C

3Tri hydrochl oridel29 GHQ - ~--M P.: >200C ~ CHI (degradation)

O3Hydr ochl ori del30 OCH, M p.: 156C 3Basel31 cH, (anor phous powder) CH3 CH33
133

fydfochloride132

~ CH, 3 Hydrochloride 115

CH M.p.: 154°C
~N
3 Hydrochloride 116
o M.p.: 117°C
\C’h
~ : 3 Hydrochloride 117
o (solid)
0

Am’ n’ Characteristics Ex.
~ OCH, 3 Base 118
(amorphous solid)
OCH,
/—\ 3 Base 119
— N N M.p.: 108°C
OCH,4




CH3 Mp.:
‘CH, 5Basel35 N M p.:
Mp.:

106C cri~1 3 3 Hydrochloride3 Mp.:

3Hydr ochl ori de 140 (anorphous powder) 137

116C 136 3Basel34 Mp.: 85C
167C CH, \, o2Hydrochl ori del36 p.:
100C CH, 3Hydrochloridel38 (solid) 3Hydrochloridel39 _ aMp.:

173C CHI 4Basel37
191 C

134
ot
k] Base 120
/u M.p. : 80°C
.//0
I\o.
Base 121
—_— P (amorphous white solid)
- CH, Base 122
N
\\ (amorphous white solid)
oM,
CHy Base 123
T~
(amorphous white solid)
CH,
Hydrochloride 124
-— ~® (solid)
Base 125
— »- CH M.p. : 85°C
Base 126
~
(amorphous solid)




2Hydr ochl ori del4l (solid)

-N(C4H9) 2 2Basel42 (anorphous solid)

- N( C4HY) 2

‘3Hydr ochl ori del43 (anor phous powder) CH3 13Hydrochl ori deld44 -NH C C3H7

{ anor phous powder) 1 CH3

188-190C i
sol4 d)

ConpoundChar acteri stics Exanpl e

-N(C2H5) 2 3Basel45 p.:

_ 7 83C 2Hydrochl ori del46 M p
-NH C5H9 - neo3Baseld47 M p.:188C CA, 2Basel48 V " (anorphous
138 The conpounds |isted bel oW, Wer e al so prepared. 5

Base 127
) O (amorphous solid)
N(CHs), Base 28
M.p.: 73°C
/——\ - Trihydrochloride 129
- ¥ [ M.p.:>200°C
——\/ “\/ cHy _
(degradation)
~N “"/\/ o Hydrochloride 130
: M.p. : 156°C
OCHs
N Base 131
CH,
04 {amorphous powder)
~ c::‘, Hydrochloride 132
M.p. : 106°C
CYs
Hydrochloride 133
A M.p. : 116°C




S 0 Oxalate 152 ~ o | Solid ~Mp.: 130C\ oo\ OHQOI1531 ~~ N1 \ 1 O
‘Oxal atel54 Ice (NVR spectrumbelow) r o Q ~~Oxal atel55 Powder M p.:
87-88C Hydrochl oridel60 "v ' Solid o M p.:140-142C G oHydrochl ori del61
Solid Mp.:141-143C EXAMPLE 149 A capsul e containing the follow ng

136

["'\ 3 Base 134
- wx\_’_/° M.p. : 85°C

-, cH 5 |Base 135
M.p.: 167°C
CH,

\_O 2  [Hydrochloride 136
d M.p. : 173°C

~ CHy 4  |Base 137
M.p. : 100°C
CH

3 Hydrochloride 138

— ,,@ (solid)
3 Hydrochloride 139
— ‘*@ M.p. : 191°C

\ 3 Hydrochloride 140
.—O (amorphous powder)




i ngredi ents was prepared according to known pharmaceutical techniques: M
I ngredi ent Conpound of the inventionl00.0 Starch99.5 Colloidal silica0.5
139 1H NWMR spectra at 200 MHz Exanple 153 Solvent: DVMSO S (ppm): 6.9-8.2
(unresol ved peak, 7H); 4.85 (broad 5 singlet, 1H); 3.7-4.3 (unresolved
peak, 6H); 2.2-3.0 (unresolved peak, %If;% 0.6-1.8 (unresol ved peak, 21H)
Exanpl e 154 Sol vent: DMSO 10 S (ppm: 7-7.5-(unresol ved peak, 7H); 4.45

(singlet, 2H); 3.7-4.3 (unresol ved peak, 6H); 3.2-3.5 (unresolved peak,

2H), 295 (bI‘Ocu UUUUIU UUUUI CL, '-r |/, L.Qn l+r|n| nf1 7"“ 0.Z-3 3

(unresol ved peak, 21H) 15 Exanple 158 Sol vent DIVBO S (ppn) © 6.948.2
(unresol ved peak, 7H); 6—¢.8 (upr &sol |Hiedloghleeide, 16H); 0.9-248 (unresol ved
peak, 18H); 0./78 (ici @) H 20 Exanp}sglid}GZ Sol vent: OVBO

-N(CH,), 2 |Base 142

(amorphous solid)

-N(C,H,), 3 Hydrochloride 143

(amorphous powder)

CH,

| 3 Hydrochloride 144
~NH-C-C,H, (amorphous powder)
CH,
-N(C.Hs), 3 |Base 145
M.p. : 83°C
| |
2 Hydrochloride 146
—_— M.p. : 188-190°C
-NH-C;Hs-neo 3 Base 147
M.p. :188°C

\ o, 2 |Base 148

& \ /
/ /‘\o (amorphous solid) |
\—< >——»,, i




S (ppm:
2.80 (triplet,

deri vati ves

of gener al

6.9-8.2 (unresolved peak, 7H);

3.0-4.4

1.0-2.3 25 (unresolved peak, 10H);
WO 02/ 16340 140 PCT/ FRO1/02657 CLAIMS 1. Benzofuran or benzot hi ophene

pharmaceutically acceptable salts, in

or O Il -NHC 10 B represents a linear

optionally substituted wi th a hydroxyl

Cl-C4 al kyl radi cal
an oxi me group of f or mil
a carggég <group of general fornula:

gr oup

gr oup,

formula: 5Y R (1) and also their
h formula: A represents -0-, -S

(unresol ved peak, 8H);
0.78 (triplet, 3H)

branched Cl1-C5 al kyl ene group

T represents hydr ogen or a

%gpreaﬁpénﬂécgls %%ﬁ 5ﬂgéh drOXénethyI greup 15

s a C1-C4 al kyl

Compound Characteristics Example I
1
~o WA o’\“/\"/\lﬁ\ Oxalate 152 |
S
0 { ~~ Solid
° M.p. : 130°C
Oil 183
g\ \——/ NN Oxalate 154
Ho \ (:i“\ Ice
Q
(NMR spectrum below)
Oxalate 155
Ao AT
o A Powder
° M.p. : 87-88°C
b\ Hydrochloride 160
O Q) Solid
-]
P M.p. : 140-142°C
0 Hydrochloride 161
| Dot .
i O \ Solid
} Q
[ F % M.p. : 141-143°C

EXAMPLE 149

A capsule containing the following

ingredients was prepared according to known

pharmaceutical techniques:

Ingredient

Compound of the invention

Starch

Colloidal silica

Mg
100.0
99.5



O CGOR5 (a) 20in which RS represents hydrogen or an alkali netal atom a
| i near or branched Cl1-Cl10 al kyl group or a C3-C6 cycloal kyl group, or R5
represents the group of general forrmula: A-B-Am 141 - (CH2)r N (a-1) in
which r represents 1 to 4 a carboxyl group of general forrmula: 9 5 in
which R 5 represents a piperidinyl grogp%%opti onally N-substituted with a
Cl-4 al kyl group or one of the group general fornula: R6-- N-Re or ft
. R7 (¢) RO -OC"OR8 (d) in which R6 and R7, which may be identical or 10
different, represent a Cl-C4.al rQ r.e nts a linear or

br anched Cl C6 al kyl ene gr }P .cf%.?f%%&,r%%sw.ﬁﬁ&jr ogen, an al kali netal
atomor a ClEQ%mﬁhEyHSQrOUp an am nocar bonyl group of fornula:

Solvent: DMSO
d (ppm): 6.9-8.2 (unresolved peak, 7H); 4.85 (broad
5 singlet, 1H); 3.7-4.3 (unresolved peak, 6H); 2.2-3.0

(unresolved peak, 8H); 0.6-1.8 (unresolved peak, 21H)

Example 154

Solvent: DMSO

10 & (ppm): 6.7-7.5 -(unresolved peak, 7H); 4.45 (singlet,
2H); 3.7-4.3 (unresolved peak, 6H); 3.2-3.5 (unresolved
peak, 2H); 2.95 (broad double doublet, 4H); 2.80

(triplet, 2H); 0.7-3.3 (unresolved peak, 21H)

15 Example 158

Solvent: DMSO
O (ppm): 6.9-8.2 (unresolved peak, 7H); 2.6-4.8
(unresolved peak, 16H); 0.9-2.3 (unresolved peak, 18H);
0.78 {(triplet, 3H)

20

Example 162

Solvent: DMSO
d (ppm): 6.9-8.2 (unresolved peak, 7H); 3.0-4.4
(unresolved peak, 8H); 2.80 (triplet, 2H); 1.0-2.3

25 (unresolved peak, 10H); 0.78 (triplet, 3H)



ft -CNHRoO 15 (e) in which R1O represents hydrogen, a Cl-C4 al kyl,
‘hydroxyl or amino group, a group (c) above or one of the groups: 142 or
-R12 -R11 (f) 5 10 (9) in which Rl11l represents a group (a) and Rl12
represents a Cl-C6 al kylene radical, a group of formula: O Il 13 -C-N

(h)-in which R13, ands k14, which may be identical or g' gfrz%,ﬁ[ahgog?g&esent a

Cl-C4 al kyl radical or a Cl-C4 hydroxyal kyl group, ps of
formula beloww N "NH - "C-L or Cl)4IBl CH3 N
CLAIMS
1. Benzofuran or benzothiophene derivatives

of general formula:

R W A—B—Am
——Y—%V\%
Ry Z

X (1)

N+

5
and also their pharmaceutically acceptable salts, in
which formula:
0
A represents -0-, -S- or ——b&%—g——‘
10 B represents a linear or branched C;-Cs alkylene
group optionally substituted with a hydroxyl group,
T represents hydrogen or a C;-C; alkyl radical
R represents:
e the cyano or hydroxymethyl group
15 ¢ an oxime group of formula:
Ry-0-N=CH-
in which Ry represents a C;-C4; alkyl group
e a carboxyl group of general formula:
—E_ORS
(a)
20 in which Rs represents hydrogen or an alkali metal

atom, a linear or branched C;-C;q alkyl group or a
C3-Cs cycloalkyl group, or Rs represents the group

of general formula:



CN ~ --or ---C\O-N\NH--N (k) (1) RL represents a C1-C6 al kyl,
C3-C6 cycl oal kyl, phenyl or benzyl group, or a group of formula: - (CH2)
p-R11 (nm) in which RL1 has the sane neaning as previously and 15 p

represents 1 to 4, Amrepresents a nitrogenous group of formula: "~'Rl14 143
(Am) R2--, | -Nor N NRIL9 or _N(CHZ%}Q(AW) (AnB) in which: R2
represents hydrogen, a linear or branc ¢ c1-0s  al kyl group optionally

substituted with a hydroxyl 5 group, a group (n), a C3-C6 cycl oal kyl group
or a benzyl group, R3 repres-ents a lin or branched Cl1-C6 al kyl group

optionally substituted with a hy_gl( yl _,0rou a CZ%_{I)G cycl oal kyl group, a
group (m, a 10 benzyl group or acgﬁa)nyw grodp of tormnula: RL7 R18
in which r represents 1 to 4

e a carboxyl group of general formula:

__9 O "
C—ORs (b)

5 in which R's represents a piperidinyl group
optionally N-substituted with a C;-C; alkyl group

or one of the groups of general formula:

Re\\N'“W%f—— or Re= O~ CORs™
.Rj//

(c) (d)

in which Ry and Ry, which may be identical or

10 different, represent a C;-C, alkyl group, Rg
represents a linear or branched C.-C¢ alkylene
group, and Ry represents hydrogen, an alkali metal
atom or a C;-C4 alkyl group,

¢ an aminocarbonyl group of formula:

i

—CNH"R1p

15 (e)

in which R;p represents hydrogen, a Ci;-C; alkyl,
hydroxyl or amino group, a group (c) above or one

of the groups:



«(n) R16, R17 and R18, which may be identical or different, represent
hydrogen, or a hydroxyl, nitro, amno, Cl-C4 al koxy or ClL-C4

al kyl sul fonam do 15 group, R19 represents hydrogen, a Cl-C5 al kyl group,

t he diphenyl nethyl group, a mono-, di- or trinethyl phenyl group, a
mono-, di- or trinmethoxyphenyl group,l%&group (a), a group (b) 20 or a
group (c), mand n each represent 0 or 144 R2 and R3, when they are
taken together, represent a linear or branched C3-Cl0 al kyl ene group
optional Iy substituted with rhe droxyl group, wth a group (a) or with a
group (m and 5 optionall upted by -0-, V%}gy Z are such that:

- when Wand W, which are cal reBFesent 127 reptesents -0- or
-S-, - when VVrepresents CH represents C-R20, Z 10 represents
-CH=CR21 , R20 and R21 bEIG% i dentical or differeqp)and representing

hydr ogen, a hal ogen atom a‘'Cl-C4 al kyl radical a Cl-C4 al koxy
radical, X represents -0- or -S 15 Y represents a -CO or -CH2- radical, or
a radical of for#nlghich Ry represents a group (a) and Ry

represents a C;-C¢ alkylene radical,

e a group of formula:

—@—-N < s
Ris
5 (h)
in which R;; and R;4, which may be identical or
different, represent a C;-Cs4 alkyl radical or a
C1-C4 hydroxyalkyl group,
e one of the groups of formula below:
_c AN ——NH i
\\\()/’J§§3 '
@)
AN —cH -~ V~x
Sa— \Ti ’ or -—*C//, i
~No-N NN
. () 0)
R; represents a C;-Cs alkyl, C3-Cs cycloalkyl,
phenyl or benzyl group, or a group of formula:
- (CHz) p-R11 (m)
in which R;; has the same meaning as previously and
15 p represents 1 to 4,

Am represents a nitrogenous group of formula:



OR22 -CH (73) in which R22 represents hydrogen, a Cl-C4 al kyl radical or
an acyl radical of formula: [1(74) -0--R23 20 in which R23 represents a
Cl-C4 al kyl radical, or Y represents H2C CH2 O C-O 145 it bei ng under st ood
that the conbination of the R Rl and Am groups contains 0, 1 or 2 groups
{a); these benzofuran or benzot hi ophenjg fleri vatives being in the form of
I ndi vi dual isoners or of a 5 mxture th%'eof, wi th the exclusion of the
conmpound net hyl  2-phenyl -3-[4-(2-pi peridin-1-ylet hox%?enzmﬁl ]-

benzo[ b] t hi ophene- 6- car boxyl ate. 2. Benzofuran or be &ne
derivatives 10 according tRy (laim 1, /Tn\phi ch R represe e,
i sopropoxycarbonyl gresiN_ 3. BawmzofuNan oN-bBnawthidphe i vatives

according to Claim1 or 2, Rn—which Ahrepresents a ‘P8t hyl Fiperi di nyl
group. 15 4. Benz an or benzot hi oph derivatives @ggording to one of
Claims 1 to 3, in?;\(/"\,{l‘ﬁjéch Y Eif (B&D

in which:

R; represents hydrogen, a linear or branched C;-Cg

alkyl group optionally substituted with a hydroxyl
5 group, a group (m), a C3-C¢ cycloalkyl group or a

benzyl group,

R3 represents a linear or branched C;-Cg alkyl

group optionally substituted with a hydroxyl

group, a C3;-C¢ cycloalkyl group, a group (m), a

10 benzyl group or a phenyl group of formula:
Rys

J Ry7

—B—(O)m
Rig ()

Ris, Ri7 and Rjg, which may be identical or
different, represent hydrogen, or a hydroxyl,
nitro, amino, C;-C; alkoxy or C;-C; alkylsulfonamido
15 group,
Riy represents hydrogen, a C;-Cs alkyl group, the
diphenylmethyl group, a mono-, di- or
trimethylphenyl group, a mono-, di- or
trimethoxyphenyl group, a group (a), a group (b)
20 or a group {(c),

m and n each represent 0 or 1,



represents the -CO radical. 5. Benzofuran or benzot hi ophene derivatives
according to one of Clains 1 to 4, in which WW 20 Z represents the
benzoyl radical. 6. Benzofuran or benzothi ophene derivatives according to
one of Claims 1 to 5, in which: WW A 25 represents the 4-oxybenzoyl
radical. 146 7. Benzofuran or benzot hi %p#ne derivatives according to one
of Clains 1 to 6, in which the chain: -Amis |l ocated at position 4. 5 8.
Benzof uran or benzothiophene derivatives according to one of Clains 1 to

7, in which R1 but Jepre ent ropyl ene qgrou and
Am represents a dlﬁgt%y(? erl nzqhed’? Sup. Sk St etrl'g g)r/ Ef?eﬁﬁsgqrhtl gphene
derivatives 10 a cg&ﬂbﬁg (X} %d bn &hlgﬁkgﬁgngl g%bplperldlnyl

e

group is the 3,5- |et pi peri |ny grou nzof ran-or benzot hi ophene
derivatives aCCOBBhEgnEQ19“%u%%t§k@h€@ Yik® %he'ﬁyWQb%@lt Qoup,
ate, nmaleate,

pharmaceutically acceptablée salt is chosen from 15 oxa
fumarate, nethanegtkhoRateoubenagabe, with a group (m) and
5 optionally interrupted by -0-,
W, W' and Z are such that:
- when W and W', which are identical, represent
CH, Z represents -0- or -S-,

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

10 represents ~CH=C-Ra,

Ryp and Rs; being identical or different and
representing hydrogen, a halogen atom, a C;-C,
alkyl radical, or a C;-C; alkoxy radical,
X represents -0- or -S-
15 Y represents a -CO- or -CH;- radical, or a radical
of formula
?Rzz
—CH—  (73)

in which R;, represents hydrogen, a C;-C4 alkyl

radical or an acyl radical of formula:

L. o
20

in which R;; represents a C,-C; alkyl radical,
or Y represents
g

0. .0
—C—



ascor bate, panoate, succinate, hexamate, bisnethylenesalicylate,

‘et hanedi sul fonate, acetate, propionate, tartrate, salicylate, citrate,
gluconate, |actate, nalate, cinnanate, nandel ate, citraconate, 20
aspartate, palmtate, stearate, itaconate, glycolate, p-am nobenzoate,

gl utamat e, benzenesul fonate, p- toluenﬁgqgfonate and t heophyl | i neacet ate
salts and the salts forned froman am™no acid, such as the lysine or
histidine salt. 25 11. Benzofuran or benzothlophene derivatives according

acooptabl o sal i | SCcHeREH FPORE Egbfﬁhﬁyh??}sh%%%%PE“%E%%% Biee

sul fate, sulfamatg gﬂgg a or the
preparation of benz&?ﬂran or benz Eé %n@ d%rlvég 1Q]gccss)rdlng to 5

Caiml, in “h'Chtﬁéé@pE@ﬁ%BEﬁréﬂeorcgbngBQH@opﬁéne(é@@lva@QQeéA”Q)
conprise no carboxylic or alkali metal carboxylate group, Rl6 and/or R17

and/or R18 are dbkiggenh themebbm aR NAQULOHRAO iEbRBYE 63 64 a
al kyl sul fonam do group and R represents a cyano or 10 hydroxynethyl group,

t he groups(k) or migtaup €R¢resf,which R5 represents a Cl-Cl0 al kyl or
C3-C6 cycl oal kyl group, characterized in that a ketone derivative of
general fornula: ¥2rhlfBhenewhilchi&hlofephesentpoan@lmebhallkyl, C3-C6
cycl oal kyl ,
. 2-phenyl-3-[4-(2-piperidin-1-ylethoxy)benzoyl]-
benzo[b]lthiophene-6-carboxylate.
2. Benzofuran or benzothiophene derivatives
10 according to Claim 1, in which R represents the
isopropoxycarbonyl group.
3. Benzofuran or benzothiophene derivatives
according to Claim 1 or 2, in which Am represents a
diethylpiperidinyl group.
15 4, Benzofuran or benzothiophene derivatives
according to one of Claims 1 to 3, in which Y
represents the -CO- radical.

5. Benzofuran or benzothiophene derivatives

according to one of Claims 1 to 4, in which

W-w'
=L
Z

represents the benzoyl radical.

20

6. Benzofuran or benzothiophene derivatives

according to one of Claims 1 to 5, in which:

v ;A—

25 represents the 4-oxybenzoyl radical.



phenyl or benzyl group or a group (m conprising no carboxylic or alkal
nmetal carboxylate group, T, W W, X and Z have the sane neaning as in
Claim1l, A represents OH, SH or NH2 and R represents a cyano or 20

hydr oxynet hyl group, the group (k) or a -CO2R'5 group in which R'5
represents a Cl-Clo al kyl or C3-C6 cycl §Ikyl radical, is reacted, in the
presence of a basic agent, wth a conpo nd of general fornula: R24-B-Ani
(3) 25 in which Arl represents a group (Am) or (AM2) as defined in Caim

b S S oup compri o199, NOagREBELELATeL BeNo0ERL BB %ﬁgsagg;ﬁ'agg{,%gge; al

carboxyl ate group, or el se representsa- group

Caiml in é{@w{]dﬁji% 2y éﬁé 5%7c§£%8r1Ré§ é‘;etﬂ &%?Eﬁ”&héﬂ?ﬁk%ﬂ am no

group or a C1-C4 onam do group same neaning-as in
Caim1l and R24 represents: either a {ahoggn atom or a Cl-C4
al kyl sul fonyl oxy or C6-C10 arylsulfonyloxy radi cal, which makes it

possible to pHtBbPatéd abepbseeidase. form the desired conpounds in which
A represents -0- or -S-, 10 - or a hal ocarbonyl group, which nakes it

possible 5to obtain, i®.theBéneerhinse éorventbehdeshesd ae8IPQUNFSsi N which
A represents -NH CO, the conpounds in the free base formthus obtai ned
possi bl y beiageordimgcessanyg, of rebatds wi t boa7 suihakhech 1®, or gani ¢ or
inorganic acid, to forma pharmaceutically acceptable salt.

represents n-butyl, B represents the propylene group

and Am represents a diethylpiperidinyl group.

9. Benzofuran or benzothiophene derivatives

10 according to Claim 8, in which the diethylpiperidinyl
group is the 3,5-diethylpiperidinyl group.

10. Benzofuran or benzothiophene derivatives
according to one of Claims 1 to 9, in which the
pharmaceutically acceptable salt is chosen from

15 oxalate, maleate, fumarate, methanesulfonate, benzoate,
ascorbate, pamoate, succinate, hexamate,
bismethylenesalicylate, ethanedisulfonate, acetate,
propionate, tartrate, salicylate, citrate, gluconate,
lactate, malate, cinnamate, mandelate, citraconate,

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

25 11. Benzofuran or benzothiophene derivatives

according to any one of the preceding claims, in which

the pharmaceutically acceptable salt is chosen from the




,13. Process for the preparation of benzofuran or benzot hi ophene
deri-vatives according to Caim1l, in which Y represents the -CO group,
R1, (Aml) 20 and (AnR2) conprise no carboxylic or alkali netal carboxylate
group, R16 and/or R17 and/or R18 are different fromthe am no group or
froma Cl-C4 al kyl sul fonam do group a d.fzrepresents t he cyano group, the
group (k), an R4-0-N=CH group or a grgﬁ% (a) 25 in which R5 represents a
Cl-C10 al kyl or C3-C6 cycloal kyl group, characterized in that a conpound
of general formula; 149 A-B;Hal (4) in which A B, T,..X W and Z have
t he same neaﬁyggoggéofﬁdéraﬁggf?gﬁLTlggprggggﬁgea &f}é€m§¥%y| group, a
C3-C6 cyploabhg% hPE%nthohiQ§%%$| grQup or a group (m S conprising no
carboxylic or a Ea i metal car oxyfate group and R' represents the cyano

group, the group (Kk), 1an RezQ-N5CHrogr @HR BhePar@PdBnd o oup in which R'S
represents a Cl1-Cl10 al kyl or C3-C6 cycloal kyl group and Hal represents a

hal ogen at onmpehsofaaahedrWokhzath oppepeund rof,agenasakcterithg: t Am (5)
optionally in the formof a salt, in which A represents a group (Anl) or

(Am2) as def coadmi 0, Ciai which Yhirspgeeepteofpel SCOg B2ogdr bexy! (amor al kal i
metal 15 carboxyl ate group, or else AnM represents a group (AnB)

and (Am;) comprise no carboxylic or alkali metal

carboxylate group, Rjs and/or R;; and/or Rig are

different from the amino group or from a C;-C4

alkylsulfonamido group and R represents a cyano or

10 hydroxymethyl group, the group (k) or a group (a) in
which Rs represents a C;-Cip alkyl or C3-Cg cycloalkyl

group, characterized in that a ketone derivative of

general formula:

. P s
=",

X

)

15 in which R’; represents a C;-Cg¢ alkyl, C3-C¢ cycloalkyl,
phenyl or benzyl group or a group (m) comprising no
carboxylic or alkali metal carboxylate group, T, W, W’,
X and Z have the same meaning as in Claim 1, A’
represents OH, SH or NH; and R’ represents a cyano or

20 hydroxymethyl group, the group (k) or a -COR”s group in
which R”s represents a C;-Cip alkyl or C;3-Cg cycloalkyl
radical, is reacted, in the presence of a basic agent,
with a compound of general formula:

Ry4-B-Am’ (3)

25 in which Am’ represents a group (Am;) or (Amp) as

defined in Claim 1, this group comprising no comprising



.as defined in daim1l in which R16 and/or R17 and/or R18 are different
froman amno group or a Cl-C4 al kyl sul fonam do group, the reaction taking
place in the presence of a basic agent or an excess of am ne of 20 fornula
(5) in the basic form which gives the desired conpounds in the free base
form which base can be reacted, if neqf sary, with a suitable organic or
inorganic acid, to forma pharnaceuticé# @ acceptable salt. 25 14. Process
for the preparation of benzofuran or benzot hi ophene derivatives according
to 150 daimyl, in.which Y represents the -CO. grqup, Rl, (AmM) and (AMR)
conpri se no 8§r58§§Pﬁ¥i6F kagﬂ%aﬁétﬁptaﬁaF86%§%ﬁﬁ€t&rgﬁﬁP §Tand/ or R17
and/ or R18 ar diyf f,e fr t he 1 0o group_or -froma Cl- 5
aIkyIsquonaﬁ?&g 3&bu%%§%35ﬁgggpge %ﬁ%@ é%gh y%%odeé%%ﬁ ,lﬁngiﬁ}fiﬁhc}+

group, a groyp («zﬁ}LchﬂR"‘hia‘iﬂ}{%@ rsﬁpaf(%gg&sﬂ%r Q}éﬂdqf%g%tmfr%ﬁf%%

cycl oal kyl group or el'se tHhe gr oup C acterized in that a conmpound

of general foredl &roBplokbh &0-& Mﬁ'huﬁﬁ{}ﬂarﬁcf@vger&g, Sélérfﬁa%}?rgg ng as

in Caim1l, R represents the cyano droup, e group ( - N=CH-
group or & - GERE' heghoup BB WA ehaRnd1 LeRr 8SEMsHALet&0 al kyl or C3-C6

cycl oal kyl group and
- either a halogen atom, or a C1-C4 alkylsulfonyloxy
or Ce-Cip arylsulfonyloxy radical, which makes it
possible to obtain, in the free base form, the
desired compounds in which A represents -0- or -S-,
10 - or a halocarbonyl group, which makes it possible
to obtain, in the free base form, the desired
compounds in which A represents -NH-CO-,
the compounds in the free base form thus obtained
possibly being, if necessary, treated with a suitable
15 organic or inorganic acid, to form a pharmaceutically
acceptable salt.

13. Process for the preparation of
benzofuran or benzothiophene derivatives according to
Claim 1, in which Y represents the -CO- group, R;, (Am;)

20 and (Am;) comprise no carboxylic or alkali metal
carboxylate group, Rig¢ and/or R;; and/or R;3 are
different from the amino group or from a C;-C4
alkylsulfonamido group and R represents the cyano
group, the group (k), an R4-O-N=CH- group or a group (a)

25 1in which Rs represents a C;-Cyo alkyl or C3-Cgs cycloalkyl
group, characterized in that a compound of general

formula:



.15 R 1 represents a C1-C6 al kyl group, a C3-C6 cycloalkyl, phenyl or

benzyl group or a group (m conprising no carboxylic or alkali netal
carboxylate group, is reacted with a halide of general formula: O WW
A-B-Anf Ha}-C-- \ Z (7) 20 in which A, B, W W and Z have the sane
nmeaning as in Claiml1, Hal repr esentslglghal ogen atomand AmM represents a
group (Anml) or (AnR) as defined in d ai this group conprising no
carboxylic or alkali netal carboxylate group, or else Aml represents a
group (AnB) 151 as def"ned in dapm 1l in which R16 and/or R17 and/or R18
are different from an R0 gr oup' or Bﬂ-klylalsulfonam' do group, the
reaction optionally ta HeeCi resence of a Lew)s aci d, which
gives the 5 desired congkgutds £n Rhe f ée base form which’base can be
reacted, if necessary,' with &n organic or inorganic acid, to forma

phar maceuti cally acceptable salt. 15. Process for the preparation of

benzof uran oin bemZzcih hh ppBen®, derivatWvesndczonaiyagthe sdfe Gh@amidg in which
Y represents the -CO group, R, (Aml) and (AnR) conprise no carboxylic or
al kali net alas cim bokyimt e, gR bupeREsand & (R1T, antlkpl FGu@mrea different
fromthe amno group or froma Cl-C4 al kyl sul fonam do group and R
represents t®eCgredpleplkyls phenusdt eri bedzivh thatpaoroapgurdpof(m)or nul a:

5 comprising no carboxylic or alkali metal carboxylate
group and R” represents the cyano group, the group (k),
an R4-O-N=CH- group or a -CO;R”s group in which R”s
represents a C;-Cyp alkyl or C;-Cg cycloalkyl group and
Hal represents a halogen atom, is reacted with a

10 compound of general formula:

H-Am’ (5)
optionally in the form of a salt, in which Am’
represents a group (Am;) or (Am;) as defined in Claim 1,
this group comprising no carboxylic or alkali metal

15 carboxylate group, or else Am’ represents a group (Am;)
as defined in Claim 1 in which R;s and/or Ri; and/or Rig
are different from an amino group or a C;-Cs
alkylsulfonamido group, the reaction taking place in
the presence of a basic agent or an excess of amine of

20 formula (5) in the basic form, which gives the desired
compounds in the free base form, which base can be
reacted, if necessary, with a suitable organic or
inorganic acid, to form a pharmaceutically acceptable
salt.

25 14. Process for the preparation of

benzofuran or benzothiophene derivatives according to



OO0l jviv-A- B-AMl HZN - NH C (9) in which A, B, T, W W, X and Z have
the-same neaning as in Caiml, R 1 represents a Cl1-C6 al kyl, C3-C6

cycl oal kyl, phenyl or benzyl group or a group (m 20 conprising no
carboxylic or alkali netal carboxylate group and AM represents a group
{(Am) or (AM2) as defined in Cdaiml, Isfél S group conprising no carboxylic
or alkali nmetal carboxyl ate group, or &I e AmMl  represents a group (AnB) as
defined in daim11 in which 25 R16 and/or R17 and/or R18 are different from

an amno gr .or.a Cl- C4. al kyl sul f onam do_gr ou is reacted wth. 152
phosgene, V\hﬁzj%lég?i J\‘/’esl%h‘ggﬁg%i eﬁeBBﬁﬁ%ﬂhﬁstgﬁ f‘ﬁg‘ ayar8chior i d&mfor m

whi ch hydroc ri C treate | f..necessary,, With asi ¢ agent, such
as an al kal i&lu‘rj)ré%ﬁﬂh%ng%ldgee g{ro g:r?ra %xé{hilcne rala_}/lé%\a\r%o]bﬁ%?q:éa,bl which 5 gives
the desired cormoptstd Ngthgpf reg Qﬁé?.oﬁ:ohm (fﬁ,&?)oot%] fasg can be reacted, if

necessary, with an organic or inorganic aci of'fh @ phar maceutical ly
accept abl e s@i ffedébnt PFAERSShE OAmihE ?f@@ﬁ @fi pgoﬂfalgk_t&nzof uran or
o]

;
benzot hi ophene derivatives according to Caiml, in which Y represents the
-CO- group, &RikylAnonanikid AFPIuss Oamd i 18 er &OrESEROXYERE Sfabkal i metal

car boxyl ate group, R16 and/or Rl7 and/or R18 are
group, an R4-O-N=CH- group, a group (a) in which Rs
represents a C;-Cyp alkyl or C3-Cs cycloalkyl group or

else the group (k), characterized in that a compound of

general formula:

Rll
7~
X (6)

in which T and X have the same meaning as in Claim 1,

10

R” represents the cyano group, the group (k), an
R4-0-N=CH- group or a -CO;R”s group in which R’g
represents a C;-Cyp alkyl or C3-C¢ cycloalkyl group and
15 R’; represents a C;-Cs alkyl group, a C;3-Cg cycloalkyl,
phenyl or benzyl group or a group (m) comprising no
carboxylic or alkali metal carboxylate group, is

reacted with a halide of general formula:

O W-W A B am
D
Hal—C
7 (7)

20 in which A, B, W, W’ and Z have the same meaning as in
Claim 1, Hal represents a halogen atom and Am’
represents a group (Am) or (Am;) as defined in Claim 1,
this group comprising no carboxylic or alkali metal

carboxylate group, or else Am’ represents a group (Am;)



different fromthe am no group or froma Cl-C4 15 al kyl sul fonam do group
and R represents a group (b) in which R5 represents a group (c) of the
primary dial kyl ami noal kyl type, characterized in that a conpound of
formula: H2C Ri A- B-Am (10) 20 in which A, B, T, X, W W, X and Z have
the-same neaning as in daiml, R1 r; presents a Cl- 6 al kyl, C3-C6
cycl oal kyl , phenyl or benzyl group or oup (m conprising no carboxylic
or alkali netal carboxylate group and Am represents a group (Am) or

AP 25 defi in Cai.m1il hi, j I
W kel i et ol SEaPBEIDPE, Shobonst b i3 BEORR, RE AL/ B2 S88 P Rucent s a
group (AnB )a§§ 8§Ekeﬁgn£”f§%ﬁ'HklathWEQE PER% fohO%4Fa7 and/ or R18 are

different froman am no do group, after

t ect t L n ro Amil
protection oglkpﬁsamkeaakwas beeab gkﬂgpr@Q%@ mﬁtgtlgﬁaﬁigh%ﬁkng up (

) in which R2 represents hydrogen, is reacte an al coh gener al
formula: R7 diade(ia) thbnpyBsehcB6oand Béwhavacthe sanenmgapkldcds in Caim

1
5 desired compounds in the free base form, which base can
be reacted, if necessary, with an organic or inorganic
acid, to form a pharmaceutically acceptable salt.
15. Process for the preparation of
benzofuran or benzothiophene derivatives according to
10 Claim 1, in which Y represents the -CO- group, R;, (Am;)
and (Am;) comprise no carboxylic or alkali metal
carboxylate group, R;s and/or Ri;; and/or R,; are
different from the amino group or from a C1-Cu

alkylsulfonamido group and R represents the group (j),

15 characterized in that a compound of formula:

? ? /-'A—B—Am
HaN— NH— c@:} C
R'4 Z
X (9)

in which A, B, T, W, W, X and Z have the same meaning
as in Claim 1, R’; represents a C;-C¢ alkyl, C3-Cs
cycloalkyl, phenyl or benzyl group or a group {(m)

20 comprising no carboxylic or alkali metal carboxylate
group and Am’ represents a group (Am;) or (Amy) as
defined in Claim 1, this group comprising no carboxylic
or alkali metal carboxylate group, or else Am’
represents a group (Am;) as defined in Claim 1 in which

25 Ry and/or Ry7 and/or R;g are different from an amino

group or a C;-C; alkylsulfonamido group, is reacted with .



.10 and R8 represents a linear Cl-Cg al kyl ene group, the reaction taking
pl ace in the presence of carbonyl- diimdazole and

1, 8-di azabi cycl o[ 5. 4. 0] undec-7-ene, and then, if necessary, the conpound
formed is deprotected, which gives the desired conpounds in the free base
15 form which base can be treated, if Zﬁessary, with a suitable organic
or inorganic acid, to produce a phar tically acceptable salt. 17.
Process for the preparation of benzofuran or benzot hi ophene derivatives
according to_. 20 Clain1é, %n which Y rﬁgrese ts the - ,%ro p, R, (Anl)
and (Am2) coRBPFEE™Ro WALBBxJEVESoFREl REFLTREL SPTPERPESX HFatESgr oup, R16
and/ or R17 and/.or 8 are .different.fromthe am.no group or froma Cl-C4
aIkyIsuIfonaﬁ¥85°§roaﬁlgﬁdfﬁFWépW§§8Htéygkafgaﬁregf |ﬁn2§ewﬁfgﬁtﬁd5

represents ai?L@PBeggger &QghsgcggggEYaBEHB6'SuNhRgéCE 1g#k%§gtiary

di al kyl am noa type,“characterized i n“that a conpound 0 ormul a: HO2C

in which A Betdi %¥vaWbhx¥Vheald Znhaygasthepsa ' 5 ig daiml
R 1 representg a Cg?CB glk?l, CS?CB c?cFo§|k§F,H§E§E§ tgf @§ﬁ§§| group or a

group (ms ceaPebStnE ABsEaERO¥¥hbeulksakkathemetlak sa5RO¥ykate group and
Am represents a group (Am) or (AnR) as defined in Caim1l, this group
conpri si ng nehtahbbxyki eahlOber rabkaky, "eEahecakbaxyl alvecar gdp, or el se Am
organic or inorganic acid, to form a pharmaceutically
acceptable salt.
16. Process for the preparation of
10 benzofuran or.benzothiophene derivatives according to
Claim 1, in which Y represents the -CO- group, R, (Am;)
and (Am;) comprise no carboxylic or alkali metal
carboxylate group, Ris and/or R;; and/or R;z are
different from the amino group or from a C1-Ca
15 alkylsulfonamido group and R represents a group (b) in
which R’s represents a group (c¢) of the primary

dialkylaminoalkyl type, characterized in that a

compound of formula:

? /- ' A—B—AmM'
HO2C (3
R'4 Z
X (10)

20 in which A, B, T, X, W, W', X and Z have the same
meaning as in Claim 1, R’; represents a C,;-Cs alkyl,
C3~-C¢ cycloalkyl, phenyl or benzyl group or a group (m)
comprising no carboxylic or alkali metal carboxylate
group and Am’ represents a group (Am;) or (Am;) as

25 defined in Claim 1, this group comprising no carboxylic

or alkali metal carboxylate group, or else Am’



.represents a group (An8) as defined in Caiml in which R16 and/or R17
andlor R18 are different froman amno group or a Cl-C4 al kyl sul fonam do
group, after protection of the am no functional group when Am 15
represents a group (Aml) in which R2 represents hydrogen, is reacted with
:a hal ogenating agent, to produce an acyl, halide, which is subsequently
treated wth an al cohol of formula: R in which R6 and R7 have the sane
nmeaning as in Caiml and R3 represents a secondary or tertiary C2-C6

al kyl ene gr hen, if negcessary, .the conpound forped is
dep)r/otecteg,Pg F%%ggF%eg ?ﬁguaeglréd %%H%%ﬁﬁ%% ?ﬁntﬁgal%yﬂfﬁ%aW?ﬂ%hforn1or
inthe free se Lo e F55R~, 2 C ound of .fornmula (10)
:2 in excess?§M%PgﬁogL$gFgﬁ%Fﬁje Gﬁna%%Rgﬁgg%%ggti?gﬁgcggs P&Pomjth a basic

agent, such gsoap 8kkal b, et 3l kM FARMaP i al carbonate, to
produce the %esi?ed conpbuﬁﬁs ﬁ%MS thg free bgggJ dr%ft e free base thus

formed possiptytebeiss, okf tAeCERSALY FubbeabAE1 WS LBuB §giehaﬁine organi c or
i norganic acid, to produce a pharnaceutically acceptable salt. 18. Process

for the pbepaeptésenoé a0gbenpofimman i wRenzwthy HRId vatives
according to Claiml1, in which Y represents the - group, R1, (Aml) and
(AnR) conprikednogenr bbgykeeacbedawkahi aneaatohol of general
formula:
R6\N—R8——OH
Ry

(11)
in which R¢ and R; have the same meaning as in Claim 1
10 and Rg represents a linear C;-Cg alkylene group, the
reaction taking place in the presence of carbonyl-
diimidazole and 1, 8-diazabicyclo[5.4.0]Jundec-7-ene, and
then, if necessary, the compound formed is deprotected,
which gives the desired compounds in the free base
15 form, which base can be treated, if necessary, with a
suitable organic or inorganic acid, to produce a
pharmaceutically acceptable salt.
17. Process for the preparation of
benzofuran or benzothiophene derivatives according to
20 Claim 1, in which Y represents the -CO- group, Ri, (Amy)
and (Am;) comprise no carboxylic or alkali metal
carboxylate group, Rjs and/or Ri; and/or R,;g are
different from the amino group or from a C;-C4
alkylsulfonamido group and R represents a group (b) in

25 which R's represents a group (c¢) of the secondary or



.carboxyl ate group, R16 and/or R17 and/or R18 are different fromthe am no
- group or froma Cl-C4 15 al kyl sul fonam do group and R represents either a
group (a) in which R5 represents a Cl1-C10 al kyl or C3-C6 cycl oal kyl
group, or a group (b) in which R5 represents a piperidinyl group
-optionally N-substituted with a Cl-C4 %Jkyl group or in which R5
represents a group (d) 20 conprising n&'éﬁrboxylic or al kali netal
carboxylate group, characterized in that a conpound of forrmula: HXRC A-
B-Am (10) i Lch A..By . T, X, / .and_Z haye the sane neanin as in
Claiml, R11QF%S%8§¥n9%a%k&&?8%n§%%$§} EXPEs Eéa598F8£F%$p,lﬁh§HgF or

benzyl group.o p rising no carboxylic or alkali neta
car boxyl at e T5gogpgﬁgaaﬁgnkﬁfﬁgg§fesents a group (Am) or (AMR) as defined

in daim1, this group conprising no cfrboxyiyc _5g_{§ kali metal

car boxyl ate group, or eh&;FA §§§nt§%a%%Vbup ( Hﬁ) as defined in
Caim1 in which 5 RL6 and/ or anet gt sare different froman am no
group or a Cl-C4 al kyl sulfo do yroup, after protectigpn of the am no
functional group when AM represents a group (Anl) in which R2 represents

hydrogen, is.reacted with a_hal ogenating agent, to 10 produce an acyl
hal i de, whi chPi ¥PiGBsBquBntFy Ereleel’ @REhZahaxpcshel samegeRaRANTT or mul a:

5 as in Claim 1, R’; represents a C;-C¢ alkyl, C;3-Cs

cycloalkyl, phenyl or benzyl group or a group (m)
comprising no carboxylic or alkali metal carboxylate
group and Am’ represents a group (Am;) or (Am,) as
defined in Claim 1, this group comprising no carboxylic

10 or alkali metal carboxylate group, or else Am’
represents a group (Ami) as defined in Claim 1 in which
Rig and/or Ri;; and/or R;s are different from an amino
group or a C;-C4 alkylsulfonamido group, after
protection of the amino functional group when Am’

15 represents a group (Am;) in which R, represents
hydrogen, is reacted with a halogenating agent, to
produce an acyl halide, which is subsequently treated
with an alcohol of formula:

R6\N—R8—OH
Ry
(11)

20 in which Rg and R; have the same meaning as in Claim 1
and Rg represents a secondary or tertiary C,-Cs alkylene
group, and then, if necessary, the compound formed is
deprotected, which gives the desired compounds in the

hydrohalide form or in the free base form when the



.R""5-0OH (12) in which R"'5 represents a C1-Cl10 al kyl or C3-C6 cycl oal kyl
group or a group (b) in which R5 represents 15 a pi peridi nyl group
‘optionally N-substituted with a Cl1-C4 alkyl group or R5 represents a
group (d) conprising no carboxylic or alkali netal carboxylate group, and
then, if necessary, the conpound fornegf#§ deprotected, which gives the
desired conpounds in the 20 hydrohalid ormor in the free base form when
the conmpound of forrmula (10) is in excess, which hydrohalide can be

treat ed, if_ggﬁéég g Weth. a Bﬁgiglgﬁgegtinf%%gggérfgggggali met al hydr oxi de

or an al kal i carbonate, "t odlce npounds in 25 the

free base ! onghrbha1tngechaseel BusalapTed spasaLilL, belngn Lf ggessary.

treated with a suitable organic or i norgani ¢ ac roduceé "a

phar maceuti cahbyt, aggent abl gns 9 c . kg prep hon of
benzof ur an orbbeﬁzothiophgngndgﬁ%sé%i?ggégcggégﬁgéd%ogg & a?%? ?Qin whi ch Y

represents thetafCragbeHRteRltol ﬁ%hucéneh@Aa%)siQ@HDEbﬁgoﬁﬁd%a&HOXyl ic or
al kali metal carboxylate group, R16 and/or R17 and/or R18 are different

fromthe am shegEosp basér @sra, Cthedfakkybassukthapafbenedr gupsandyR
represents a group (e) in which 10 R10 represents a group ?f) conprising no
carboxyl i c obeimtkalf nmeteksaayboxykatedgwhth, acbataabiei sedahiict bat a
inorganic acid, to produce a pharmaceutically
acceptable salt.
18. Process for the preparation of
10 benzofuran or benzothiophene derivatives according to
Claim 1, in which Y represents the -CO- group, R;, (Am;)
and (Am;) comprise no carboxylic or alkali metal
carboxylate group, Ri;s and/or Ri;; and/or R;g are
different from the amino group or from a C;-Cy
15 alkylsulfonamido group and R represents either a group
(a) in which Rs represents a C;-Cio alkyl or C;3;-Cs
cycloalkyl group, or a group (b) in which R’'s represents
a piperidinyl group optionally N-substituted with a
C1-C4 alkyl group or in which R’s represents a group (d)
20 comprising no carboxylic or alkali metal carboxylate

group, characterized in that a compound of formula:

? /- " A—B—AM
HO2C c
R Z
X (10)

in which A, B, T, X, W, W' and Z have the same meaning
as in Claim 1, R’; represents a C;-C¢ alkyl, C3-Cg
25 cycloalkyl, phenyl or benzyl group or a group (m)

comprising no carboxylic or alkali metal carboxylate



.conmpound of formula: H®X2C A- B-Am (10) in which A, B, T, X W W
have the sane neaning 15 as in CQaiml, R 1 represents a Cl-C6 al kyl,

‘C3-C6 cycl oa
carboxylic o

| kyl, phenyl or benzyl group or a group (m conprising
r alkali netal carboxylate group and AmM represents a

(Am) or (AnmR) as defined in Caiml, f@és group conprising no car

20 or al kal

as defined i
froman amn
of the am ne
R2 represent

formula: (13
radi cal, and
gives, inth

nmetal carboxylate group, or"else AM represents a gro
n daimlin mhlch R16 and/or R17 and/or R18 are diffe

I Ifon nl roup, after prot
%FU% ??@ﬁgr grou Q%ﬁ%n% pres 2 a(6W6hp Anﬁ)

aefayl%oqelncrasin{ qactt%q g&%ufi; n{f;q%@qtdgng, %%;]Pbo,%&l%%

produce an acyl chloride, which is subsequentl treate

onp
bri B1WAI1Gh RER 1N %Br%@(ﬁ;tl%t% gmgpo Ik 63-C6 5 cyc

then, if necessary, conpound forned i s deprotecte
er&h@@nﬁ&sa geionp t(ae; flessr adrenapoundel1bimWhi ¢ Fi9cn

represents a group (f) in which the R11 group represents a group (
whi ch R5 BepResemd/ar Gl-Cdnal ky| Roy a@d @6 FERreye Galdtylangkaiipo t he free

base thus fo

10

15

20

25

rmed possibly
group or a C;-C4 alkylsulfonamido group, after

protection of the amino functional group when Am’
represents a group (Am;) in which R; represents
hydrogen, is reacted with a halogenating agent, to
produce an acyl halide, which is subsequently treated
with an alcohol of general formula:
R"s—OH
(12)

in which R"s represents a C;-Cyp alkyl or C3-Cg
cycloalkyl group or a group (b) in which R’s represents
a piperidinyl group optionally N-substituted with a
C.1-Cs alkyl group or R’s represents a group (d)
comprising no carboxylic or alkali metal carboxylate
group, and then, if necessary, the compound formed is
deprotected, which gives the desired compounds in the
hydrohalide form or in the free base form when the
compound of formula (10) is in excess, which
hydrohalide can be treated, if desired, with a basic
agent, such as an alkali metal hydroxide or an alkali
metal carbonate, to produce the desired compounds in
the free base form, the free base thus formed possibly

being, if necessary, treated with a suitable organic or

and Z

no
group
boxylic
up (AnB)
rent
ection
in which

ound of

| oal kyl
d, which
a) in'



.being, if necessary, treated with a suitable organic or inorganic acid, to
forma pharnaceutically acceptable salt. 20. Process for the preparation
‘of 15 benzofuran or benzot hi ophene derivatives according to Caim1l, in
which Y represents the -CO group, Rl, (Am) ‘and (AnR) conprise no
:carboxylic or alkali netal carboxylate %’oup, R16 and/or R17 and/or R18
are different fromthe am no group or oma Cl-C4 al kyl 20 sul fonam do
group and R represents a group (e) in which R10 represents a Cl-C4 al kyl

group, an am no roup qroup gﬁ‘) characterized in_that a conpound of

formula: A 4 Ca(cigi) WO CR PBPIRIMRCEREURA A Z have the sane

meani ng 25 %%c %'”E%itR 1 represents a C1-C6 al kyl, C3-C6 159

cycl oal kyl, or benzyl group or a group (nm conprising no carboxylic

or alkali netal car boxylgat efrg,rc%lég gnd @g}e #p% %&%@1% 2 oup (Am) or

(AMR) as defined in dai'mli1, this group sing no carboxylic 5 or

al kal' i met al pearBex¥aat ¢ 9Le! n g nB) as
defined in Claléll in which H%fgganghbreg?%rén /os%%léigggggggﬁé%ﬁht from

an anino sgreupiar 18 Ch Ghidbky skbherami-do tgloupo-altetp, PRO e@ynqn of the
anine functional group when Am 10 represents a group (Am) in whi ch R2
represents and (Am;) comprise no carboxylic or alkali metal
carboxylate group, Rijg¢ and/or Ri;; and/or Rig are
different from the amino group or from a C;-C; alkyl-
sulfonamido group and R represents a group (e) in which
10 Ry represents a group (f) comprising no carboxylic or

alkali metal carboxylate group, characterized in that a

compound of formula:

? /-%grA——B-Am'
HO2C C
X

in which A, B, T, X, W, W' and Z have the same meaning

15 as in Claim 1, R’; represents a C;-C¢ alkyl, C3-Cs
cycloalkyl, phenyl or benzyl group or a group {m)
comprising no carboxylic or alkali metal carboxylate
group and Am’ represents a group (Am;) or (Am;) as
defined in Claim 1, this group comprising no carboxylic

20 or alkali metal carboxylate group, or else Am'’
represents a group (Am3) as defined in Claim 1 in which
Ri¢ and/or R;7; and/or R;g are different from an amino
group or a C1-C4 alkylsulfonamido group, after
protection of the amine functional group when Am’

25 represents a group {(Am;) in which R; represents

hydrogen, is reacted with a halogenating agent, to



~hydrogen, is reacted with a hal ogenating agent, to produce an acyl hali de,
whi ch is subsequently treated wth an am ne of general formula: R o0-NH2
or R6~-,NR8-NH2 R7,,- (14) (15) 15 in which R6, R7 and R8 have the sane
meaning as in Caiml and R 10 represents a Cl-C4 alkyl or amino radical,
.and-then, if necessary, the conpound fao d is deprotected, which gives,

optionally after basic treatnent, the ired conpound of forrmula (1) in
the 20 hydrohalide formor in the free base form when the conpound of
formul a (10) e drohallde can,he tre |f necessary,
with a basicprggg é%u%%ylscg% THS 5\1ﬁ§§P5§'@¥ %%1 net a

car bonat e, t%lQEQg“%%mb%%nQE% red ol Qunds in 25 the free base forn1 whi ch
base can, if necessary, g reacted with a suitable organic or inorganic

acid, to forma pharmaceutically &Rabl e salt. 21. Process for the
preparati on of benzof uran FaN-t hi ophene derlvatlﬁﬁs according to 5
Claiml, in which Y represents tf and (AnR)
conprise no carboxylic or alkali metal carboxylate group, RL6 and/or R17
and/ or R18 ar@ wiiitheRént répoesehesaai Go-Gooapkpl oérom-eCLl- C4 al kyl -

sul fonam do group and R represents a group (e) in which 10 R10 represents a
group (g) ScorpElopddyioregdiksaly| eadothen, if necessary, the

compound formed is deprotected, which gives, in the
free base form, the desired compounds in which R,
represents a group (f) in which the R;; group represents
a group (a) in which Rs represents a C;-C; alkyl or C;-Cg

10 cycloalkyl group, the free base thus formed possibly
being, if necessary, treated with a suitable organic or
inorganic acid, to form a pharmaceutically acceptable
salt.

20. Process for the preparation of

15 benzofuran or benzothiophene derivatives according to
Claim 1, in which Y represents the -CO- group, Ri, (Am;)
and (Am;) comprise no carboxylic or alkali metal
carboxylate group, Ris and/or R;; and/or R;s are
different from the amino group or from a C;-Cs alkyl-

20 sulfonamido group and R represents a group (e) in which
Rip represents a C;-C4 alkyl group, an amino group or a

group (c), characterized 1n that a compound of formula:

—B—AmM'
HOzC;ﬁjEE:
Rl
(10)

in which A, B, T, X, W, W and Z have the same meaning

25 as in Claim 1, R’; represents a C;-Cg alkyl, C3-Cg



.al kali netal carboxylate group, characterized in that a conpound of
fornmula: HRC A- B-Am (10) in which A B, T, X, W W and Z have the sane
meaning 15 as in Caiml, R1 represents a Cl-C6 alkyl, C3-C6 cycloal kyl,
phenyl or benzyl group or a group (m conprising no carboxylic or alKkali
et al carboxylate group and AmM repre s a group (Am) or (AMR) as
defined in Caim1l, this group conpri sisj% no carboxylic 20 or al kali netal
car boxyl ate group, or else Am represents a group (AnB) as defined in

Claim1l in whic E%Gad#l 17a lR18 are different fr m an arﬁno
group or ny ORMEYT s UPPSRYH %F&ﬁb’ SFOEP fr Bt 8&LEn (B the am ne

functional %Mﬁy§Q§HgAHB 22-LER Pﬁg%nEihglﬂgﬁgan@g%)carboxx atF gener al

represents 1 IS reac a salt of a co

formula: O &%oRb%FnBlamC Borilehld) & %4%? Pﬁ‘ 2 b S&Jacyc meani ng as

in CQaim1l and 11 5 represents a Cl oal kyl
radi cal , thegekeaeti @n takimRgipl aees Fyrbﬂ% %ﬁ@%&%n@f ndN cachdx§aawenger,

and then, if necessary, the conpound forned

5 or alkali metal carboxylate group, or else Am’
represents a group (Am;) as defined in Claim 1 in which
Rig and/or Ri7 and/or R;g are different from an amino
group or a C;-C4; alkylsulfonamido group, after
protection of the amine functional group when Am’

10 represents a group (Am) in which R, represents
hydrogen, is reacted with a halogenating agent, to

produce an acyl halide, which is subsequently treated

with an amine of general formula:

Re

\N——Rg—-—NHZ
R'] /

R'jp—NH; or

(14) {19)

15 in which Rg, R; and Rg have the same meaning as in
Claim 1 and R’y represents a C;-C4 alkyl or amino
radical, and then, if necessary, the compound formed is
deprotected, which gives, optionally after basic
treatment, the desired compound of formula (1) in the

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

25 the free base form, which base can, if necessary, be



.1's deprotected, -which gives, in the free base form the desired conpounds
in which RLO represents a group (g) in 10 which the R11 group represents a
‘group (a) in which R5 represents a Cl-C4 al kyl or C3-C6 cycloal kyl group,
the free base thus fornmed possibly being, if necessary, treated with a
:sui table organic or inorganic acid, to oduce a pharnmaceutically
acceptable salt. 15 22. Process for thewE)B;eparati on of benzofuran or
benzot hi ophene derivatives according to Caim1l, in which Y represents the

- CO , R A : An [ : b | i | kal i t al
car bosyl ate GFBG5CORY il R LEEF AR R Oa ks 6230 AT LFoPEAr. T Fbim t he
' < ; ' d R t
aroup (). CREFar BrrsRaTEnt Ry BEESRTRR G SRS FooC A B Am (10

inwhich A B T, X W31W apdcgshaye,t @ﬁesg% g%afe'&'ag ofd as in daiml,
R11 represents a Cl1-C6 al kyl, C3-C6 162 cyc oaPkyI, phenyl or benzyl group

or a group (Bknz68UREhSbROLBAzE6BhRBYNENE @ErakkaliicBehakosanhgxybate group
and Ani represents a group (Am) or (AM2) as defined in Claiml, this

group conprislagmne, canbakythcySreprakkaks gRealcoar gesybat &, gr pam,) or el se
AmM  represents a group (AnB) as defined in Caim1l in which R16 and/or
R17 and/ or RaBdanamg) fd@nent s rmon eéarlaoxybic or alkali metal
carboxylate group, Ris and/or Ri; and/or R;g are
different from the amino group or from a C;-Cs alkyl-
sulfonamido group and R represents a group (e) in which
10 Ryp represents a group (g) comprising no carboxylic or

alkali metal carboxylate group, characterized in that a

compound of formula:

? Va ' A—B—AmM
HOzcmC
R' 4
X (10)

in which A, B, T, X, W, W and Z have the same meaning
15 as in Claim 1, R‘; represents a C;-Cgs alkyl, C3-Cg
cycloalkyl, phenyl or benzyl group or a group (m)
comprising no carboxylic or alkali metal carboxylate
group and Am’ represents a group (Am;) or (Am,) as
defined in Claim 1, this group comprising no carboxylic
20 or alkali metal carboxylate group, or else Am’
represents a group (Am;) as defined in Claim 1 in which
Rig and/or Ri;; and/or Rig are different from an amino
group or a C;-C4 alkylsulfonamido group, after
protection of the amine functional group when Am’

25 represents a group (Am;) in which R; represents



group or a Cl-C4 al kyl sul fonam do group, after protection of the am ne
functional group when Ami 10 represents a group (Anl) in which R2
represents hydrogen, is reacted with a hal ogenating agent, to produce an
acyl halide, which is subsequently treated w th an am ne of general
fornmula: RN --*, R13 R14 (17) 15 in mgj h R13 and R14 have the sane
meaning as in Caiml1, and then, if necessary, the conpound fornmed is
deprotected, which gives a salt of the desired conpound, which is treated

with a suitapl e _basic agent t roduce, in the free base farm the
desired 20 cg 858%85{ %%erFﬁggegagégghﬁssﬁang Bo§8?899n§e9%g, i f
necessary, t i Qrganic or inorganic acid, to produce a
pharnaceuticggﬁ%ggéggggggﬁg'salt. 23. Process for the preparation of
benzof uran or benzot hi ophene deriva¥ives according to 25 Caim1, in which
Y represents the -CO group,NRR,, o’nd (AnR2) conprise no carboxylic or
al kali netal 163 carboxyl até group, R16 and/or R17 gmé/ or R18 are
different fromthe am no group or froma Cl-C4 al kyl sul fonam do group and

SATILEIETL 2 ORER 2 v WA DD B SR UL
5 represents a C;-Cy4 alkyl or C3;-C¢ cycloalkyl radical, the
reaction taking place in the presence of an acid
scavenger, and then, if necessary, the compound formed
is deprotected, which gives, in the free base form, the
desired compounds in which R;; represents a group (g) in

10 which the Ri;; group represents a group (a) in which Rs
represents a C;-C; alkyl or C;-Cg¢ cycloalkyl group, the
free base thus formed possibly being, if necessary,
treated with a suitable organic or inorganic acid, to
produce a pharmaceutically acceptable salt.

15 22. Process for the preparation of
benzofuran or benzothiophene derivatives according to
Claim 1, in which Y represents the -CO- group, Ri, (Am;)
and (Am;) comprise no carboxylic or alkali metal
carboxylate group, Rig and/or Rj; and/or Rig are

20 different from the amino group or from a C;-C, alkyl-

sulfonamido group and R represents a group (h),

characterized in that a compound of formula:

? /- A—B—Am
HO2C C
R'y Z
X (10)

in which A, B, T, X, W, W’ and Z have the same meaning

25 as in Claim 1, R’; represents a C;-C¢ alkyl, C3-Cg



A- B-AM (10) in which AL B, T, X, W W and Z have the sanme neaning as in
Clai-ml, R1 represents a C1-C6 al kyl, C3-C6 cycloal kyl, phenyl or benzyl
‘group or a group (n) 10 conprising no carboxylic or alkali netal _ _
carboxylate group and AmM represents a group (Am) or (AM2) as defined in
:Catm1, this group conprising no carb Q%%;c or alkali netal carboxylate
group, or else An represents a groupq( ) as defined in daim1l in which
15 R1-6 and/or R17 and/or R18 are different froman amno group or a Cl1-C4

] ' f th ' f ti | gro
anen An 1 opvesali @Y BokELy B bERE LR aRons BrprcdEREE (Wyar ogen. i &

when Aml represen

e & neBrBEY LB TEAoBA 1 of Bl 09120 PLEDEH R 0L a0, 3¢Ld scavenger

and of benzotriazo oxytrrs am no) phosp

hexaf|UOVOth§QG§t§ndaﬂﬁ’tPgﬂregénegcﬁsgéﬁﬁgozeﬁl)qupggﬁﬂezﬁgnEd i s

deprotected, which gives benzyl oxyam nocar deriv S, which are 25

hydrogenat edaepifhibe phegeach ©f ensdi §aBlg €ahdlystngt o Bé@ﬂH%?aiE” the
free base form the desired conpounds, 164 which are treated, 11 nhecessary,

with a subtabrealkagannetal taghgapiaracidoupy ber 818ephar maceutically
acceptable salt. 24. Process according to one of Clains 17 to 5 23,
characteri zedepnesbatst aegpoopechingn a8 dd®irgdd Neh Claim 1 in which

Ris and/or Rj; and/or Ri;g are different from an amino

group or a C;-Cy4 alkylsulfonamido group, after

protection of the amine functional group when Am’

10 represents a group (Am;) in which R, represents
hydrogen, is reacted with a halogenating agent, to

produce an acyl halide, which is subsequently treated

with an amine of general formula:

Ri4 (17)

15 in which R;; and R;; have the same meaning as in Claim 1,
and then, if necessary, the compound formed is
deprotected, which gives a salt of the desired
compound, which is treated with a suitable basic agent,
to produce, in the free base form, the desired

20 compounds, the free base thus formed possibly being, if
necessary, treated with an organic or inorganic acid,
to produce a pharmaceutically acceptable salt.

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

25 Claim 1, in which Y represents the -CO- group, R;, (Am)

and (Am;) comprise no carboxylic or alkali metal



functional group is carried out by treatnment by neans of
9-fluorenyl met hyl chl orof ormate and the deprotection is carried out by
treatment with a secondary am ne. 25. Process for the preparation of 10
benzof uran or benzot hi ophene derivatives according to Claim1, in whichY
Jepresents the -CO group, RL, (Am) nd. (Am2) conprise no carboxylic or
al kali nmetal carboxylate group, Rl6 a r RL7 and/or R18 are different
fromthe am no group or froma Cl-C4 al kyl 15 sul fonam do group and R

t [ el inwhich_ R o resents drggen, characterized in
{ﬁg{ eie”c%SS%E%%V@%F%F&P%RA@ AT ?%8) ai‘ﬂ%ﬁi ggﬁ RSB, T, X, W W
and Z have t 1,00, 1.20 i.n im.1, represents a Cl-C6
al kyl , C3-C6H§§§%ggpg§??oghéﬁéla%? °eﬁé€$bgP%u5$§F‘§ gﬁoéb ( conpri si ng

m
no car boxyl i I I 0 at.e I d_A resents a group
(Am) or {AN%}QgéghggFFﬁggb?ng%?%?n?%? Fhfg%gg%ﬁﬁﬁgoﬁpg%giﬁg(ng g%rboxylic

25 or al kali wretal RCArMPVEgHf: ONAUED nyir SHEE T eRlfsent s 8 g oup (AnB)
as defined ix Claingﬁ in which 165 nggghdﬁir 1%u3nd/or R18 éie di fferent

froman ami nén g¢haypaokorpclnds ofl Eyhksuitanam do group, is hydrolyzed in
the presence of a strong acid, which gjves the desired conpounds in the

free base form which base c /'ggA—-B—Am'
HO2C C
X

in which A, B, T, X, W, W’ and Z have the same meaning
as in Claim 1, R’; represents a C;-C¢ alkyl, C3-Cs
cycloalkyl, phenyl or benzyl group or a group (m)

10 comprising no carboxylic or alkali ﬁetal carboxylate
group and Am’ represents a group (Am;) or (Am,) as
defined in Claim 1, this group comprising no carboxylic
or alkali metal carboxylate group, or else Am’
represents a group (Am;) as defined in Claim 1 in which

15 Rig and/or Rj7 and/or R;g are different from an amino
group or a C;-C4 alkylsulfonamido group, after
protection of the amine functional group when Am’
represents a group (Am;) in which R; represents
hydrogen, is reacted with a benzyloxyamine salt, in the

20 presence of an acid scavenger and of benzotriazol-1-
yloxytris(dimethylamino)phosphonium
hexafluorophosphate, and then, if necessary, the
compound formed is deprotected, which gives
benzyloxyaminocarbonyl derivatives, which are

25 hydrogenated in the presence of a suitable catalyst, to

produce, in the free base form, the desired compounds,



5 be treated, if necessary, with a suitable organic or inorganic acid, to
forma pharnaceutically acceptable salt. 26. Process for the preparation
‘of benzofuran or benzot hi ophene derivatives according to 10 Claim1, in
which Y represents the -CO group, Rl, (Am) and (AnR) conprise no
.carboxylic or alkali netal carboxylat%f roup, R16 and/or R17 and/or R18
are different fromthe am no group or ma Cl-C4 al kyl - sul fonam do
group and R represents the group (1), 15 characterized in that a conpound

of formul a: %E&é? giéntrﬁég%din %hE%EF§38%¥1T&é§H|%iﬁ&gégg Z have the sane

meaning as In arml, reﬁres cycl oal kyl

phenyl or be oyp p.Loy 20 ¢ i si rboxyLic or alkal
nmet al carboxe g%ggagroughgﬁggkgg ?ég§ésgﬁtggg&ggogga?ﬁﬁgguo%c%AEﬁ) as
defined in ChakBplaplhbi §a9L0up conprising no carboxylic or alkali metal
carboxyl ate group, or else a group (AnB) as defined in Caim1l1 in which

R16 and/or R17 and/or Ri8 2br8resdi hEebeAink OB 8ReABENE1gLAUP1OT B Cl-C4
al kyl sul fonam do group, is reacted with 166 tri butyl azidotin, which gives

the desired gdppohadactaritbe fneenhasehboppbrubtebnbaserpanahentr eated, if
necessary, wWth a suitable organic or inorganic acid,
functional group is carried out by treatment by means
of 9-fluorenylmethyl chloroformate and the deprotection
is carried out by treatment with a secondary amine.
25. Process for the preparation of
10 benzofuran or'benzothiophene derivatives according to
Claim 1, in which Y represents the -CO- group, R;, (Am;)
and (Am;) comprise no carboxylic or alkali metal
carboxylate group, Ri;s and/or R;; and/or R;g are
different from the amino group or from a C;-C; alkyl-
15 sulfonamido group and R represents a group (e) in which
Rip represents hydrogen, characterized in that a

compound of formula:

? W A—B—AmM
NC C—~é??§’
X (18)

in which A, B, T, X, W, W' and Z have the same meaning
20 as in Claim 1, R’; represents a C;-C¢ alkyl, C;3-Ce

cycloalkyl, phenyl or benzyl group or a group (m)

comprising no carboxylic or alkali metal carboxylate

group and Am’ represents a group (Am;) or (Am;) as

defined in Claim 1, this group comprising no carboxylic
25 or alkali metal carboxylate group, or else Am’

represents a group (Am;) as defined in Claim 1 in which



to forma pharmaceutically acceptable salt. 5 27. Process for the
_preparation of benzofuran or benzothi ophene derivatives according to
Claim1, in which Y represents the -CO group, RL conprises no carboxylic
or alkali metal carboxylate group and Amrepresents a group (Aml)
wconprising no 10 carboxylic or alkali | carboxylate group and in which
R16 and/or R17 and/or R18 represent the d@mno group, or else Amrepresents
a group (AnB) in which R1I6 and/or R17 and/or R18 represent the am no

roup, chargcter] it Ltr (o] f.ornula: R-_,, I

GrOuE: . Shar got spierd . gk B TUAY 8. £OMRUASBE LOLRULE. gy P11
the sane neagiBgy 8s hncl@ @lkyl%dl%r{a}ﬂﬁcﬁ?r&dlﬁﬂmi@ rgz%flglyqe% m1 but
conprises no cargoxyllc or al kal'i netal carboxyl ate group, . represents a

Cl-C6 al kyl, i63t&B pyekeatkybf a2QtpbaByhcef,baRZI¥h giodR @hed group (m
conprising no carboxylic or alkali netal carboxylate group and Am 1

represents edebered goappuhdBlinCORBr fgeBIbABeCABLRRAXYHE chObadkkakh net al
carboxyl ate group and in which R16 and/or R17 and/or R18 represent the

nitro gro6p, bertaed@bedroip HABssapywhivibhRa6sandableRd?gandtoprR18
represent the nitro group, is hydrogenated in the presence of a 167
sui t abl e cat ahgsganwhi shidi ves, fponmt hephaemabaseitailiy acceptable
salt.
26. Process for the preparation of
benzofuran or benzothiophene derivatives according to
10 Claim 1, in which Y represents the -CO- group, R;, (Am;)
and (Am;) comprise no carboxylic or alkali metal
carboxylate group, R;s and/or R;; and/or R;g are
different from the amino group or from a C;-Cs; alkyl-

sulfonamido group and R represents the group (1),

15 characterized in that a compound of formula:

? W_A—B—AmM
Ncﬁjzc % \%
R's b4
X (18)

in which A, B, T, X, W, W' and Z have the same meaning
as in Claim 1, R’; represents a C;-Cs alkyl, C3-Cg
cycloalkyl, phenyl or benzyl group or a group (m)

20 comprising no carboxylic or alkali metal carboxylate
group and Am’ represents a group (Am;) or (Am,) as
defined in Claim 1, this group comprising no carboxylic
or alkali metal carboxylate group, or else a group (Am;)
as defined in Claim 1 in which Rj¢ and/or Ri; and/or Rig

25 are different from an amino group or a C;-Cq

alkylsulfonamido group, is reacted with



the desired conpounds, which can be reacted, if necessary, with a suitable
organic or inorganic acid, to forma pharnaceutlcally acceptable salt. 5
"28. Process for the preparation of benzofuran or benzothi ophene
derivatives according to Caim1l, in which Y represents the -CO group, Rl
.comprises no carboxylic or alkali netal %g?ll’ boxyl ate group and Am
represents a group (Anl) conprising no H carboxylic or alkali netal
carboxylate group and in which R16 and/or R17 and/or R18 represent a Cl-C4

Ikyl - sul f | . ts a. A18) _ in which RL6
andlor R17 aharSr i e Cent e BT ST T (PO %&“51%351& 2o
character|zeqhbnfgggtbgg g‘%ﬂhavel mRaund af, Eﬁgrpﬁé%ted @niz (20) in

which A, B, T, W W, e same mneani ng dfaim 1, R has
the same neanicb@sas GI hMal Bt aIQMRES QLA ka" met al
car boxyl ate 20 groué?ani reprgsenfs a Clg%B al kyl , nggﬁﬁél%yc oal'kyl ,

phenyl or beﬁbyEogmoupp@ar@agég@gc@qnycggggbydyien%alQarboxyl|c or aIkaI
metal carboxylate group and Am 2 represents either a group (Am)

conpri sing no carboxyl 20. opPrakkalsi foRt &heC prlpayadtiondbgup and i n which
R16 25 and/or R17 and/or R18 represent the am no group, or a group (AnB)
i n whi ch Rl6bendbdurRh7 oantbearzoRhl ophpnes ektri16% itke adicoedgheuRo | S
reacted with a halide of genera

Claim 1, in which Y represents the -CO- group, R;

comprises no carboxylic or alkali metal carboxylate

group and Am represents a group (Am;) comprising no

10 carboxylic or alkali metal carboxylate group and in
which Ris and/or Rj;; and/or R;g represent the amino
group, or else Am represents a group (Am;) in which Ry

and/or Ri7 and/or Ris represent the amino group,

characterized in that a nitro compound of formula:

R f -\%A—B—AmH
c—
[yl
X {19)

in which A, B, T, W, W', X and Z have the same meaning

15

as in Claim 1, R has the same meaning as in Claim 1 but
comprises no carboxylic or alkali metal carboxylate
group, R’'; represents a C;-C¢ alkyl, C3-Cs cycloalkyl,

20 phenyl or benzyl group or a group (m) comprising no
carboxylic or alkali metal carboxylate group and Am’;
represents either a group (Am;) comprising no carboxylic
or alkali metal carboxylate group and in which Ry
and/or R;7; and/or R;g represent the nitro group, or a

25 group (Am3) in which R;s and/or R;; and/or Ris represent

the nitro group, is hydrogenated in the presence of a



formula: Hal-SO2 -R16 (21) or an anhydride of general formula: 5 (R
16502) 20 (22) in which R 16 represents a |inear or branched Cl-C4 al kyl
radical, optionally in the presence of an acid acceptor, which gives, in
the free base form the desi red'corrpo'unds whi ch can be reacted, if
nhecessary, 10 with a suitable orgam C %r inorganl c acid, to forma

phar maceutical ly acceptable salt. Dcess for the preparation of

benzof uran or benzot hi ophene derivatlves according to Claiml1, in whichY

or () comsribeot e EBRERE Ol Bt e B ?gﬁé"%& S5aoor an
" hi ch R Fopy desarech ceRbadRy| ihiell %%gdégf %% Syt adicar, o
char act eri zegeb@sge L awthcgrrgca%@bqfe R or %r{és@g%n %S)acz. whi ch A,

B, R R, T, Z have the sanme™ neaning as in aimI, AmM 3
represents at@r @@Qm( Anphagmac(eﬁrt&baqayd%fclc@%ameﬂs@lm 1, and R Rl and

(Am) or (AMR) 25 are such that one of two of them conprise(s) a - C02R'5
5 28. Process for the preparation of
benzofuran or benzothiophene derivatives according to
Claim 1, in which Y represents the -CO- group, R,
comprises no carboxylic or alkali metal carboxylate
group and Am represents a group (Am;) comprising no
10 carboxylic or alkali metal carboxylate group and in
which R;s and/or R;; and/or Ryg represent a C;-Cy alkyl-
sulfonamido group, or else Am represents a group (Am;)
in which Rj¢ and/or R;; and/or Rig represent a C;-Cu

alkylsulfonamido group, characterized in that an amino

15 compound of formula:

? W_A—B—AmM":
? Z c /{V \%A B—Am
R'1 Z
X (20)

in which A, B, T, W, W', X and Z have the same meaning
as in Claim 1, R has the same meaning as in Claim 1 but
comprises no carboxylic or alkali metal carboxylate

20 group, R’; represents a C;-Cg alkyl, C3-C¢ cycloalkyl,
phenyl or benzyl group or a group {(m) comprising no
carboxylic or alkali metal carboxylate group and Am’,
represents either a group (Am;) comprising no carboxylic
or alkali metal carboxylate group and in which Rig

25 and/or Rj; and/or R g represent the amino group, or a

group (Am;) in which Rj¢ and/or R;; and/or Rig represent



169 group in which R'5 represents a Cl-Clo al kyl or C3-C6 cycl oal kyl
radi.cal, the other group(s) being different froma -CO2R5 group in which
R5 represents a Cl-Co alkyl or C3-C6 cycloalkyl radical, is saponified in
the 5 presence of an alkali netal hydroxide, which gives, in the free base
Jform the desired conpounds of fornula ( in which one or two of the
groups R RL and (Am) or (AnR) conpri%é§s) a -C02R5 group in which RS
represents an alkali netal atom which conpound can be treated, if 10
necessary, bh a stron acid, which gives, free_base form the
desired conpg ﬁd?mﬁpofg fUPa (F) TeRC @Ht§5a é§§n95 RFdeSGen, the free
bases thus feropd,_possibly being, if necessary, treated with a suitable
organi c or |norgan|c acid, to produce a 15 pharmaceutically acceptabl e
salt. 30. Process for the plabps8@s o' gf benzofuraqgg{ benzot hi ophene
derivatives according to Caim1l, in which Y repres s the -CO group and
one of two of the groups R Rl and (Anml) or (AnR) conprises 20 a - CO2R5
group in whi €5 R8 ﬁébwégéd?sOﬁyéﬁ@géﬁloﬁoamulalkall metal atom and the

ot her conprises a -CO2R5 in which R5 represents a Cl1-Cl o al kyl or
C3-C6 cyel oal kyl group, I 7)dOgr oup being di ff&2nt froma - CO2R5

group in which Rﬁ gpresents a Cl- C10 al kyl or 25 C3-C6 %ycloalkyl group,
char act eri zed™i HRLA 16 FRFREIE & Figiaan £r rrmnched Cs alkyl

radical, optionally in the presence of an acid
acceptor, which gives, in the free base form, the
desired compounds, which can be reacted, if necessary,

10 with a suitable organic or inorganic acid, to form a
pharmaceutically acceptable salt.

29. Process for the preparation of
benzofuran or benzothiophene derivatives according to
Claim 1, in which Y represents the -CO- group and one

15 or two of the groups R, R; and (Amj) or (Am,;) comprise a
-COz2Rs group in which Rs represents hydrogen or an
alkali metal atom, the other group(s) being different
from a -CO3Rs group in which Rs represents a C;-Cio alkyl
or C3-Cs cycloalkyl radical, characterized in that a

20 compound of formula:

W W A—B—AM,
i: :: : %?%%;A B—Am
R Z (23)

X

in which A, B, R, R;, T, W, W, X and Z have the same
meaning as in Claim 1, Am’; represents a group (Am) or
(Am;) as defined in Claim 1, and R, R; and (Am;) or (Am,)

25 are such that one or two of them comprise(s) a -CO;R”s



A- B-AM4 (24) in which A, B, R RL, T, W W, X and Z have the sane
nmeaning as in Caiml1l, Anm4 represents a group (Am) or (AnR) as defined
indaim1, and R, Rl and 5 (Anl) or (AnR) are such that one of them
conprises a -CO2R'5 group in which R'5 represents a Cl1-Cl10 al kyl or C3-C6
.cycloal kyl group and another of them qﬂﬂ%gises a benzyl oxycar bonyl group,
the third group being different fromada -CO2R5 group in which 10 RS .
represents a Cl-C o al kyl or C3-C6 cycloal kyl group, is hydrogenated in

(e L e by Aot Ahfelegicd SOOI BL f LI R B o

i i fined in.Claimi1i,

bnd R RL and  C e Sy el sR1 gl GHE obATh) oRoubATY HREnEe SR ersR . ok

5 group in whirgh B'Schas. IiRui s RANH®.20 .33 .aRaye and. anot her of them
b 8

conprises a t-butoxycarbonyl group, the third group being di Yent from

a - CO2R5 growp ch-ahicsit1Rx1kaPesada 2 Gl-EiilfKda an &6 cycl oal kyl
group, 171 is hydrolyzed in the presence of trifluoroacetic acid,
5 presence of an alkali metal hydroxide, which gives, in
the free base form, the desired compounds of formula
(1) in which one or two of the groups R, R; and (Am;) or
(Amz) comprise(s) a -CO2Rs group in which Rs represents
an alkali metal atom, which compound can be treated, if
10 necessary, with a strong acid, which gives, in the free
base form, the desired compounds of formula (1) in
which Rs represents hydrogen, the free bases thus formed
possibly being, if necessary, treated with a suitable
organic or inorganic acid, to produce a
15 pharmaceutically acceptable salt.

30. Process for the preparation of
benzofuran or benzothiophene derivatives according to
Claim 1, in which Y represents the -CO- group and one
of two of the groups R, R; and (Am;) or (Am,) comprises

20 a -CO;Rs group in which Rs represents hydrogen or an
alkali metal atom, and the other comprises a -CO;Rs
group in which Rs represents a C;-Cyjo alkyl or C3;-Cg
cycloalkyl group, the third group being different from
a -COzRs group in which Rs; represents a C;-Ciy; alkyl or

25 C3-Cg cycloalkyl group, characterized in that:

- a compound of formula:



whi ch makes it possible to produce the desired conpounds of fornmula (1) in
Wwhich one of two of the 5 groups R, Rl, and (Anml) or (AnR) conprises a
"-CO2R5 group in which R5 represents a Cl1-Cl0 al kyl or C3-C6 cycl oal kyl
group, and the other conprises a -C02R5 group in which R5 represents
hydrogen, which conpounds can be treatg@, if necessary, with a suitable
basi ¢ agent, to produce, 10 in the fre 6hse form the desired conpounds of
formula (1) in which one of two of the groups R, Rl and (Am) or (AMR)
conprises a -C02R5 group_in which regresents an alkali nmetal atom the

other a -C02R5 group in ki A—aBCIAT10 al kyl or C3-C6
cycl oal kyl group, 15 which poi[ds™T enselves be treated, if

necessary, with a strong-atyd >0 prloduce, in the free base form the
desired conpounds of fornula (1) in mhlch one of two B the groups R RL
and (Am) or (AnR, onprises a_carbox oup, the other a - C02R5 group
20 in which R5 reb%eggﬁgg C% cto g}ky g@ 5% &3R4 oal hgive ﬁﬁ%up t he

free bases thus f d. OSSIb| bei n e ssar treated with a
sui tabl e organic géﬂg ﬁng gci, QFBlBrad %éﬁ?&ﬁﬁﬁﬁi%ﬁﬂqup

acceptabl e salt. @Am)Pr eéﬁnﬁ gt@%fgg%%a %FI of 25 b%%%wf ran
C

r
benzot hi ophene derlvatlves accor ing to a'ai m ) |n'mh| p?ﬁgents

) “I72 compri ses & Aabaivt drans “HhE SRS ersuty R Broaglng of
formula (1) accorgi ngoir’ Coopl inl rWCR 7. represents a C;-Cio
alkyl or C3-C¢ cycloalkyl group and another of them
comprises a benzyloxycarbonyl group, the third
group being different from a -CO;Rs group in which
10 Rs represents a C;-Cyo alkyl or C3-C¢ cycloalkyl
group, 1s hydrogenated in the presence of a

suitable catalyst;

- a compound of formula:

? g A
LT
R b
X (25)

15 in which A, B, R, R;, T, W, W', X and Z have the
same meaning as in Claim 1, Am's represents a group
(Am;) or (Am;) as defined in Claim 1, and R, R; and
(Am;) or (Am;) are such that one of them comprises
a -CO2R"s group in which R"s has the same meaning

20 as above and another of them comprises a
t-butoxycarbonyl group, the third group being
different from a -CO;Rs group in which Rs

represents a C;-Cjo alkyl or C;-Cs cycloalkyl group,



Y represents the -CO group, R represents the cyano group, and in which A
B RL T, W W, Xand Z have the 5 same neaning as in Claiml, Am
“represents a group (Aml) or (AnmR) as defined in aim1l and Rl, (Am) and
(AMR) are such that one of them conprises a .-C02R'5 group in which R'5
Jepresents a Cl-Cl0 al kyl or C3-C6 cyclf kyl radical, is treated by nmeans
of tributyltin oxide, to 10 produce the sired conpounds in the free base
form which base can be reacted if necessary, with an organic or

inorganic acid, tq_f Jrace caI acceg% bl, salt 32 Process
for the preparatlgn %V%k R enzo ur%ﬁ'oFﬂigﬁ§5ﬁh %&h

according to Clalgh%, in which Y represents the group CH I -CH
characterized in that a conpound of formula (1) according to daiml, in

whi ch Y represerts mhiies §P 203! a%dg df!@:'ls reé%ce gR RL T, W W,

X and Z have the sane neani ng as In y means of an

al kal T metal deppelndsi de el adl(19S 1k gnides iR SOMRRURAIS i Lhe free

base form which base can be reacted I f necessary, wth an organic or
i nor gani ¢ 525gaoiugs RO By pdase @Aﬂaﬂardﬂacﬂiﬁz')c@bhbﬁ%%%ptaabkﬁzﬁﬁléroﬁg?’ 33.

Process for the preparation of benzofuran or benzot hi ophene derivatives
according toin which Rs represents a C;-Cyg alkyl or C;-Cg cycloalkyl
group, and the other comprises a -CO;Rs group in which
Ry represents hydrogen, which compounds can be treated,
if necessary, with a suitable basic agent, to produce,

10 in the free base form, the desired compounds of formula
(1) in which one of two of the groups R, R; and (Am;) or
(Amz) comprises a -COz;Rs group in which Rs represents an
alkali metal atom, the other a -CO;Rs group in which Rs
represents a C;-Cjp alkyl or C3-C¢ cycloalkyl group,

15 which compounds can themselves be treated, if
necessary, with a strong acid, to produce, in the free
base form, the desired compounds of formula (1) in
which one of two of the groups R, R; and (Am;) or (Amy)
comprises a carboxylic group, the other a -CO,Rs group

20 in which Rs represents a C;-Cyp alkyl or C;-Cg cycloalkyl
group, the free bases thus formed possibly being, if
necessary, treated with a suitable organic or inorganic
acid, to produce a pharmaceutically acceptable salt.

31. Process for the preparation of

25 benzofuran or benzothiophene derivatives according to

Claim 1, in which Y represents -CO-, R represents the

cyano group and one of the groups R;, (Am;) or (Am,)



Caim1l1, in which Y represents the group QR22 -CH 5 in which R22

repr.esents a Cl-C4 al kyl radical, characterized in that a conpound of
according to daim1l, in which Y represents the -CHOH group
and in which A B, AmMm R Rl, T, W W, X and Z have the sane neani ng as
is reacted with an 10 al kalj_netal al koxide and then with a
formul a: R23-Hal in which 7%epresents a hal ogen atom and R23
represents a Cl-C4 al kyl radical, which gives the 15 desired conpounds in
ed, if necessary, with an

whi_ch b%§e an C
organic or inorganrc- aci-dr P§y§98d§58u8'Pﬁ 6%ﬁﬁQ%§ﬁdlﬁﬁa5E@§t§ble salt.
. l f ran. or henzothi gphene
derivatives SOmpbiBArbEP263kaA A1) | REIEEAHE (8 AR SN s | R,

deri vati ves ( _
-CH i n whi chyRegorepeasentseancacy b badi el (o farmula , .CQ R23 in which
R23 represengs apC1-C4 aIkyF rggicgf, g wi¥r§N$e%e S théjg;:no

formula (1) Z%0aeCordung tghgbﬁigng,iﬁ 'p epresgnys,the -C%Et+ group
and in whi chéAf3 %, Am R RL T, W W.>X ahd 2 7 & an

Formula (1)

Jn clamil,

hal i de of

the free ba§gofor

be rea

characterized i n"tha

as in C abm $amesmeaachgdawi iR @laim 1, Am represents a group (Am;)

10

15

20

25

or (Am;) as defined in Claim 1 and R;, (Am;) and (Am,)
are such that one of them comprises a -CO;R”s group in
which R”s represents a C;-Cjp alkyl or C;-Ce cycloalkyl
radical, is treated by means of tributyltin oxide, to
produce the desired compounds in the free base form,
which base can be reacted, if necessary, with an
organic or inorganic acid, to form a pharmaceutically
acceptable salt.

32. - Process for the preparation of
benzofuran or benzophiophene derivatives according to

Claim 1, in which Y represents the group

?H

characterized in that a compound of formula (1)
according to Claim 1, in which Y represents the ~CO-
group and in which A, B, Am, R, R;, T, W, W', X and Z
have the same meaning as in Claim 1, is reduced by
means of an alkali metal borohydride, which gives the
desired compounds in the free base form, which base can
be reacted, if necessary, with an organic or inorganic

acid, to produce a pharmaceutically acceptable salt.

a conmpound of

ave the sane mnmeani ng



b

acyl halide of fornmula: I | Ha 1--CR23 (27) in which Hal represents a

Jal ogen atom and R23 5 represents a Cl1-C4 al kyl radical, which gives the
desired conpounds in the free base form which base can be reacted, if
necessary, Wth an organic or inorganic acid, to forma pharmaceutically
acceptabl e salt. 35. Process for the pr ,Pg;ation of 10 benzofuran or
benzot hi ophene derivatives accordi ng to aiml, in which Y represents the
-CH2- group, characterized in that a conpound of formula (1) according to

Claim1l, in whichY re@%esegts the - H%r p and in which A, B, Am R
RL, T, W W, X and Z 15 have°fR& £8me® aRFﬁ§a§§tﬂﬁnCP§|n1l i s reduced

b f . taby d th
y nmeans o béﬂ @kﬁ?gh ge %E 98%89%%5' e d%g&vagéﬁgga%gg%pglpﬁetpree base

trifluoroacetic acid, whic ives t

form which bagemcan bg hg@ﬁtgd S with a suitable organic or
20 inorganic acid, to forma ph a?ngggggﬁgglﬁéga cepPable salt. 36.

Medi ci nal product, characterized in thaQRt conprises a benzofuran or
benzot hi ophene derivative, or a pharmageutically acceptable salt of the
| atter, 25 according to any one of CarkdlTto 11. 175 37. Pharmaceuti cal

or VeterigarYn which R;; represents a C1-C4 alkyl radical,
characterized in that a compound of formula (1)
according to Claim 1, in which Y represents the -CHOH-
group and in which A, B, Am, R, R;, T, W, W, X and 2
have the same meaning as in Claim l, is reacted with an
10 alkali metal alkoxide and then with a halide of
formula:
R;3-Hal
in which Hal represents a halogen atom and Rj;
represents a C;-C4 alkyl radical, which gives the
15 desired compounds in the free base form, which base can
be reacted, if necessary, with an organic or inorganié
acid, to produce a pharmaceutically acceptable salt.
34. Process for the preparation of
benzofuran or benzothiophene derivatives according to

20 Claim 1, in which Y represents a group
Ra;

in which R;; represents an acyl radical of formula
-CO-Rz3 in which Ry3 represents a C;-C, alkyl radical,
characterized in that a compound of formula (1)

25 according to Claim 1, in which Y represents the -CHOH-

group and in which A, B, A&m, R, Ry, T, W, W', X and 2



conposition, characterized in that it conprises, as active principle, at
| east one benzofuran or benzot hi ophene derivative, or a pharmaceutically 5
acceptable salt of the latter, according to one of Cdains 1 to 11, in

F - conbination with a suitable excipient or pharmaceutical vehicle. 38.
wPharmaceutical or veterinary conpositiq according to Caim37, for the
treatnent of 10 pat hol ogi cal syndrones]0ﬁ=the cardi ovascul ar system  39.
Phar maceutical or veterinary conposition according to Claim37 or 38, for

t he treat nent _of ngi na _pector.is, hypertension, atrial arrhythm a,
ventricul ar é?VSUBﬁsgéﬁPFPEﬁFB&HQrPﬁigﬁnFiélEe#ebﬁélrféCEFﬂc%Péboﬁy

i nsufficienc e feal Lur ardial infarction, possibly conplicated
by heart fai%ﬁyg,ﬂ%?lggokgtggr§¥g§éntion of post-infarction nortality. 40.

Phar maceuti cal or veterinary nposition according to one of Cains 37 to
39, characterized in 20 that ||t conmprises from50 to 500 ng of active
principle. 41. Use of atthpchoqR3benzofuran or ben hi ophene
derivative, or of a pharnaceuticalfy accept abl e salt the latter
according to one of 25 Clains 1 to 11, for the production of a nedicinal
product int ehBedhich Had repuesentsof palhokogatem asgndsones of the

cardi ovascul ar system .
5 represents a C;-C; alkyl radical, which gives the

desired compounds in the free base form, which base can
be reacted, if necessary, with an organic or inorganic
acid, to form a pharmaceutically acceptable salt.
35. Process for the preparation of
10 benzofuran or benzothiophene derivatives according to
Claim 1, in which Y represents the -CH,- group,
characterized in that a compound of formula (1)
according to Claim 1, in which Y represents the -CHOH-
group and in which A, B, Am, R, R;, T, W, W', X and Z
15 have the same meaning as in Claim 1, is reduced by
means of an alkali metal borohydride, in the presence
of trifluoroacetic acid, which gives the desired
compounds in the free base form, which base can be
reacted, if necessary, with a suitable organic or
20 inorganic acid, to form a pharmaceutically acceptable
salt.
36. Medicinal product, characterized in that
it comprises a benzofuran or benzothiophene derivative,
or a pharmaceutically acceptable salt of the latter,

25 according to any one of Claims 1 to 11.
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37. Pharmaceutical or veterinary
composition, characterized in that it comprises, as
active principle, at least one benzofuran or
benzothiophene derivative, or a pharmaceutically
acceptable salt of the latter, according to one of
Claims 1 to 11, in combination with a suitable
excipient or pharmaceutical vehicle.

38. Pharmaceutical or veterinary composition
according to Claim 37, for the treatment of
pathological syndromes of the cardiovascular system.

39. Pharmaceutical or veterinary composition
according to Claim 37 or 38, for the treatment of

angina pectoris, hypertension, atrial arrhythmia,
ventricular or supraventricular arrhythmia, cerebral
circulatory insufficiency, heart failure, myocardial
infarction, possibly complicated by heart failure, or
for the prevention of post-infarction mortality.

40. Pharmaceutical or veterinary composition
according to one of Claims 37 to 39, characterized in
that it comprises from 50 to 500 mg of active
principle.

41. 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 11, for the production of a medicinal

product intended for the treatment of pathological

syndromes of the cardiovascular system.



