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APPLICATION FOR A STANDARD PATENT

We  SYNTHELABO “% =
of 58, rue de la Glaciere, ?
F-75013 Paris, o

France

hereby apply for the grant of a Standard Patent for an invention entitled :

"2-[ (4-PIPERIDYL)METHYL]BENZOFURO[2,3-c]PYRIDINE DERIVATIVES,
THEIR PREPARATION AND THEIR APRPLICATION IN THERARY"

which is described in the accompanying pgmkspeciﬁcation.

Detalls of basic application(s):—
Number Convention_Cauntry Date
87:11287 France 7th August 1987
e
T ':";j‘tf,."ﬂ Ty

sty )

The address for serviee is care of DAVIES & COLLISON, Paitent Attorneys, of 1 Little
Collins Street, Melbourne, in the State of Victoria, Commonwealth of Australia,

Dated this 5th day of August 1988

Kl .

(a member of the firm of DAVIES &
COLLISON for and on behalf of the Applicant),

To: THE COMMISSIONER OF PATENTS

Davies & Collison, Melbourne and Canberra.,
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Insert title of invention,

Insert full name(s) and address(es)
of declarant(s) being the appli-
cant(s) or person(s) authorized to
sign on behalf of an applicant
company.

Cross out whichever of paragraphs
1¢a) or 1(b) does not apply
L)

-

L{a) relates to application made
by individual(s)

, A(b) relates to application made
by company; insert name of
applicant company.
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Crc3s out whichever of paragraphs
2(s) or 2(b) does not apply

7(a) rdlates to application made

by inventor(s)

2(b) relates to application made

by company(s) or person(s) who

are not inventor(s); insert full
. nzme(s) and address(es) of inven-

tors,
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State manner in which applicant(s)
derive title from inventor(s)

Cross out parsgraphs 3 and 4
for non:convention applications,
For convention applications,
insert basic country(s) followed
by date(s) and. basic applicant(s).

SYNTHELABO

8.4, au copital da 204.977.260 F
Sige noc. 58, Rue do 1n Glacidre
70821 PARIS CEDSEX 13
R.C.S. Paria B.872 140 D46

Insert place and date of signature.

Signature - of = declarant(s) (no
attestation required)

Note: Initisl all aslterations,

COMMONWEALTH OF AUSTRALIA
PATENTS ACT 1952

DECLARATION IN SUPPORT OF CONVENTION OR
NON-CONVENTION APPLICATION FOR A PATENT

In support of the Application made for a patent for an invention
entitled: "2-[ (4-PIPERIDYL)METHYIL:] BENZOFURO[ 2, 3-c] PYRIDINE
DERIVATIVES, THEIR PREPARATION AND THEIR APPLICATION IN THERAPY"
1 Elizabeth Thouret-LeMaitre
Wxof SYNTHELAEO
of 58 Rue de La Glaciere
F-75013 Paris, France

do solemnly and sincerely declare as follows :—

or(b) Iam authorized by
SYNTHELABO

or(b) Mireille SEVRIN of 73, rue Raymond Losserand 75014,
Paris; Pascal GEORGE of 39, rue Henri de Vilmorin
94400 Vitry Sur Seine and Claude MOREL of 25, rue
Gabriel Peri, Cresly 78470 Magny Les Hameaux, all
of France

I'Q“Ee the actual aventorS.......... of the invention and the facts upon which the applicant.......

x.‘?xentitled to make the application are as follows :—
The applicant would, if a patent were granted on an
application made by the said actual inventors, be

entitled to have the patent assigned to it.

3. The basic application............ as defined by Section 141 .of the Act “;&Sx made
N et BEAACE i iiseatsinsesiaesans . on the ../th . Aucust 1987 .....coviivnniionns "
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4, The basic application..,....... referred to in paragraph 3 of this Declaration W&

the first application,......... made in a Convention country in respect of the invention the subject
of the application.

Declared at Paris this 24th

dayof June 1988
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DAVIES & COLLISON, MELBOURNE
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.(12) PATENT ABRIDGMENT  (11) bocument No. AU-B-20444/88

(19) AUSTRALIAN PATENT OFFICE (10) Acceptance No. 597187

(54) Title
2-{ (4-PIPERIDYL)METHYL}BENZOFURO{2,3-C}PYRIDINE DERIVATIVES, THEIR
PREPARATION AND THEIR APPLICATION IN THERAPY

International Patent Classification(s)
(51)* CO7D 491/048 A61K 031/445

(21) Application No. : 20444/88 (22) Application Date : 05.08.88
{30) Priority Data

(31) Number (32) Date (33) Country
87 11287 07.08.87 FR FRANCE

(43)  Publlication Date : 09.02.89
(44) Publication Date of Accepted Application : 24.05.90

(71)  Applicant(s)
SYNTHELABO

(72) Inventor(s)
MIREILLE SEVRIN; PASCAL GEORGE; CLAUDE MOREL

(74) Attorney or Agent
DAVIES & COLLISON, MELBOURNE

(56) Prlor Art Documents
AU 47952/85 CO7D 451/048

(57) Claim

1. A compound of formula (I)

N
\ (1

(o)

N

R
in which R {s a benzyl, benzoyl, 3-chlorobenzoyl, 3-methyl-

benzoyl or (C,-C, alkoxy)carbonyl group, or a
pharmacologically acceptable a(:id addition salt thereof.
20. A method of trzatment of a depressive state,
anxiety state, sleep disorder, vascular disorder,
cerebrovascular disorder or cardiovascular disorder which
comprises adininistering to a subject suffering or liable to

suffer therefrom an effective amount of a compound of

00!/2



(11) AU-B-20444/88 -2-
(10) 597187

formula (I) as defined in Claim 1, or a pharmacologically

acceptable salt thereof.
21. A method for the regulation of food intake

which comprises administering to a subject an effective
amount of a compound of formula (I) as defined in claim 1 or

pharmacologically acceptable salt thereof.
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N.44434 FORM 10
COMMONWEALTHZR OF AUSTRALTIA

PATENTS ACT 1952-1973
COMPLETE SPECIFICATION
(Ooriginal)

FOR OFFICE USE:

Class Int. Class
Application Number:
Lodged:
Complete Specification Lodged:
Accepted: ——
Published: gm.;TTT"%jijTﬁhmﬁmmmwm
Priority: @ff?;mu:ﬂs Tt !EG;[
ik*Tz‘Y“"V‘ﬁ45:bazzacsafvr’
Related Art: [ Driating j
Name of Applicant: SYNTHELABO

Address of Applicant: 58 Rue de la Glacier
F-75013 Paris ‘

France

Actual Inventor(s): MIREILLE SEVRIN
PASCAL GEORGE and
CLAUDE MOREL

Address for Serwice:
1 Little Collins Street,
Melbourne, 3000.

Complete Specification for the invention entitled:

*2-[ (4-PIPERIDYL)METHYL)BENZOFURO[ 2, 3-c]PYRIDINE
DERIVATIVES, THEIR PREPARATION AND THEIR APPLICATION
IN THERAPY"

The following statement is a full description of this
invention, including the best method of performing it known to
us:-

Davies & Collison, Patent Attorneys
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The present invention relates to 2-[(4-piperidyl)-
methyl )benzofuro[2,3-c]pyridine derivatives,to their
preparation, to compositions containing them and to their
use in therapy.

The present invention provides a compound of formula

O N\ ay

N

\
R

{1)

in which R is a benzyl, benzoyl, 3-chlorobenzoyl, 3-methyl-
benzoyl or (C,-C, alkoxy)carbonyl group, or a
pharmacologically acceptable acid addition salt thereof.

The (C,-C, alkoxy)carbonyl may be, for example,
ethoxycarbonyl.

The compounds of foimula (I) may be prepared by a
process as illustrated in scheme 1 on the following page.

The present invention provides a process for
preparing a compound of formula (I), or a pharmacologically
acceptable salt thereof, wherein R is a benzyl group,
wherein 2-[(1-benzyl-4-piperidyl)carbonyl}-1,2,3,4-

tetrahydrobenzofuro[2,3-c]pyridine of formula (V) is reduced

20 with a simple or complex boron hydride, such as diborane or
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OH

(VII)

OH

(VIII)

(VI, R =

carbonyl)

alkoxy-

Scheme 2

OR'
N
\g:
(IX)
OH
N
\
R'
(X)

(VI, R' = benzoyl,
3-chlorobenzoyl or

3-methylbenzoyl)
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a borane/methyl sulphide complex, or with lithium aluminium

hydride, in an ethereal solvent such as diethyl ether,
tetrahydrofuran or dioxane at a temperature of trom 20 to
100°c, and if desired, preparing a pharmacologically

5 acceptable salt of the compound thus obtained.

The compound of formula (V) may be prepared by
reacting 1,2,3,4—tetrahyd:obenzofuro[2,3—g]py:idine of
formula (III) with l1-benzyl-4-piperidinecarboxylic acid
chloride of formula (IV), prepared in situ from the

10 corresponding acid and a chlorinating agent such as thionyl
chloride, in an inert solvent, such as dichloromethane, in
the presence of a base, such as N,N-dimethylanaline, at a
temperature of from 20 to 40°C.

The compound of formula (III) may be prepared by

15 reducing 3,4-dihydrobenzofuro(2,3-c)pyridine of formula
(I1), described in EP-A-0,204,254, with an alkali metal
borohydride, such as sodium borohydride, in a lower

~aliphatic solvent, such as methanol, at a temperature of
from 20 to 40°C. |

20 ' The present invention also provides a process for
pieparing‘a EOmpound of formula (I)‘ot‘a éharmacologically
accéptable salt thereof, wherein R is a bénzbyl, 3-chloro-
benzoyl, 3~methylbenzoyl or (C -Cs alkoxy) carbonyl group,
wherein 1,2,3,4- tetrahydtobenzofuro[z 3- c]pledzne of

25 formula (III) is reacted with a tosylate of formula (v1i), in
which Tos is a tosyl group and R is a benzoyl, 34ch10r6-
benzoyl, 3-methylbenzoyl or (C,-C, alkoxy)‘carbonyl grbup}
in the absence or presence of an inert solvent such as

dimethylformamide rr %ylene, at a temperature of from 20 to
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150°C, and if desired, preparing a pharmacologically

acceptable salt of the compound thus obtained. An organic
base, for example a tertiary amine, or an inorganic base,
for exampie an alkali metal carbonate or hydrogen carbonate,
may be present.

The tosylate of formula (VI) may be prepared
according to the method illustrated in Scheme 2.

When R is a benzoyl, 3-chlorobenzoyl or
3-methylbenzoyl group, 4-piperidinemnthanol of formula (VII)
is reacted with benzoic acid chloride, 3-chlorobenzoic racid
chloride or 3-methylbenzoic acid chloride, in an inert
solvent, such as a chlorinated solvent, at a temperature of
20 to 80°C. An ester amide of forimula (IX) is thereby
obtained, which is sapchified, for example with sodium
hydroxide or potassium hydroxide, in a Jower aliphatic
alcohol solvent, preferably ethanol, to obtain an alcohol of
formula (X), the tosylate of which is prepared by reacting
it with tosyl chloride in a basic medium, such as pyridine.

When R is a (C1"Cs alkoxy)catrbonyl group,
4-piperidinemethanol of formula (VII) is reacted with a

C,-C, alkyl chloroformate in a solvent, such as a

1
chlorinated solvent, at room temperature. A carbamate of
formula (VIII) is thereby obtained, the tosylate of which is
prepared as described above.

4-Piperidinemethanol of formula (VII) may be
obtained, for example, by the reduction of ethyl
4-piperidinecarboxylate with lithium aluminium hydride, or

alternatively by the reduction of ethyl l-benzyl-4-

piperidinecarboxylate in the same manner, followed by
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catalytic hydrogenolysis under pressure.

The compound of formula (I) in which R is a benzyl
gzoup can obviously also be obtained by the reduction of a
compound of formula (I) in which R denotes a benzoyl group,
under the conditions described in relation to the reduction
of the compound of formula (V).

The salts of the compounds of formula (I) may be
prepared in a conventional manner.

The Examples which follow further illustrate the
present invention. Tha microanalyses and the IR and MR
spectra confirm the structuvres of the compounds obtained.
The numbers given in brackets in the titles of the Examples

correspond to those in the table given later.
Example 1 (Compound No. 1)
2-[(1-Benzyl-4-piperidyl)methyl]-1,2,3,4~tetrahydrobenzo-
turol2,3-clpyridine dihydrochloride.
1.1 1,2,3,A-Tetrahydrobenzofuro[?,3-£prridine hydro-
chloride

9.2 g (240 mmol) of sodium borohydride are added

in small portions and in the space of 3 h to a suspension

of 8.2 g (47.8 mmol) of 3,4~dihydrobenzofurol2,3-clpyri-

dine in 350 ml. of methanol. The mixture is stirred for

20 h at 20°C and the solvent then evaporated off under
reduced pressure. The residue is washed with water and the
1,?,B,L-tetrahydrobenzofuro[Z,S-&prridine extracted by
means of ethyl acetate. The organic phase is separated

off after settling has taken place, dried over sodium sul-
phate and evaporated under reduced pressure, aird the resi-

due is treated with one equivalent of 0.1 N hydrochloric

i@ v - - e R
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acid in isopropyl alcohol. The hydrochloride is isolated

and recrystallized in a mixture of isopropyl alcohol and

ethanol. Melting point: 289-291%c.

1.2 2-[(1-Benzyl-4-piperidyl)carbonyl]-1,2,3,4~tetra-
hydrobenzofuro[Z;B-ngyridine hydrochloride.

4.4 g (20 mmol) of 1-benzyl-4-piperidinecarboxylic

acid are added to 12 mL (165 mmol) of thionyl chloride,

and the mixture is stirred under'anfinért-atmosphere.
Stirring is maihtaine& for 16.h at 20%, and the excess thio-
nyl chloride is then evaporated off under reduced pressure.
The residue is taken up.with 25 ml bf toluene and the ﬁix-
ture agair evaporated under reduced pressure. The solid
residue is disﬁnlved in dichloromethane, and 5.7-ml'(45
mmol) of N,N-dimethylaniline and 3.4 g (20 mmol) of
1,2}3,4-tetrahydrobenzofurOEZ,}—ngyridine (base), dis-
solved in 12 ml of dichloromethane, are added under argon.
The mixture is stirfed tor 2 h at 20°C and then poured into
water. The insoluble material is isolate¢ by filtration,
washed wilth water and suspended in a mixture of water and
ethyl acetate. This suspension is treated with ammonia
solution, and the qrganié phase is separated off after
settling has taken place, washed with water and dried.

The solvent is evaporated off under reduced pressure and

the amfde thgreby obtained dried under vacuum. The hydro-
chloride of the Latter is prepared_in 0.1 N hydrochloric
acid in isopropyl alcohol, and recrystallized in ethanol.

Melting point: 226-228%.

R T - T R T R
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1.3 2-[(1-Benzyl-4;piperidyl)methyt]~1,2,3,4-tetra-
hydrobenzofurol2,3-clpyridine dihydrochloride

2.5 g (A.7 mmol) of 2-C(1-benzyl-4-piperidyl)-
carbonyl1-1,2,3,4~tetrahydrobenzofurol2,3-clpyridine (base)
are added, with stirring and at 20%C, to a suspension of
0.4 g (10 mmol) of Lithium atuminium hydride in 120 mlL of
diethylL ether, and the mixture is then heated under reflux
for 4 h. The mixture is ccoied and hydrolysed, the insol-
uble material is filtered off and the filtrate is evapor-
ated under reduced pressure. The residue is dried under
vacuum and 2.3 g of solid are collected. Heltiné point:
107-109%. The dihydrochloride of this compound is pre-
pared by‘means of 0.1 N hydrochloric acid in isopropyl
alcohol and recrystallized in a mixture of methanol and

ethanol. Melting point: 285-288°¢.

Example 2 (Compound No. 4)

2-([1-(3=-Methylbenzoyl)=4-piperidyllmethyl}-1,2,3,4-benzo-
furol2,3-clpyridine benzenesulphonate
2.1. 4-Piperidinemethanol.

28.5 g (0.75 mol) of Lithium aluminium hydride
and 1.2 L of tetrahydrofuran are introduced into a 4-1l
three-necked round=bottomed flask equipped with a me-
chanical stirring system and a condenser. 117.9 g
(0.75 mol) of ethyl 4-piperidinecarboxylate dissolved
in 1.2 L of tetrahydrofuran are added to the suspension
obtained, and the mixture is stirred for 6 h at 20°c.

It is cooled to 0°C, and then hydrolysed by adding

PN A58 A A 4P i VBl S, i
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successively 22 ml of water, 22 mL of 1N sodium hydroxide
and 46 al of water. The mixture is stirred for 30 min.
at 20°C and filtered, and the precipitate is washed

with tetrahydrofuran and then with ether. The solvents
are evaporated off under reduced pressure and 84.4 g of
an o}l are obtained, this being used without further
treatment in the following stage.
2.2.01-(3-Methylbenzoyl)-4-piperidylImethyl 3-methyl-
benzoate. ‘

42.25 g (0.367 mol) of 4-pipeiridinemethanol and
430 mL of 1,2-dichloroethane are introduced under an
argon atmosphere into a 3-L three-necked round-bottomed
flask, and 82 g (0.81 mol) of triethylamine are added,
followed by 125.2 g (0.81 mol) of 3-methylbenzoyl chloride.
The mixture is heated under reflux for 4h 30 min., a
further 8.2 g (0.08 mol) of triethylamine and 12.5 g
(0.08 mol) of 3-methylbenzoyl chlLoride are added, and the
mixture is heated for a further 3h.

It is filtered, the salts are washed with 1,2~
dichloroethane, the fillrate is evaporated under reduced
pressure, the residue is dissolved in ethyl acetate, the
solution is washed with saturated aqueous sodium chloride
solution, the solvent is evaporated off under reduced
pressure and the residue is recrystallized in a 1:1 iso~
propyl alcohol/ethyl acetate mixture. 80 g of white
solid are obtained.

Mel ting point: 80-83%.
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2.3. 1-(3-Methylbenzoyl)-4-piperidinemethanol.

A solution of 12.76 g (0.23 mol) of potassium
hydroxide in 75 mlL of ethanol and 75 mlL of water is added
to a solution of 80 g (0.23 mol) of [1-(3-methylbenzoyl)-
4-piperidyllmethyl 3-methylbenzoate in 400 mlL of ethanol.
The mixture is stirred at 20°C for 3h, the solvent evap-
orated off under reduced pressure and the aqueous phase
extracted with ethyl acetate. The organic phase is
washed with water and then with saturated aqueous sodium
chloride solution, and dried over magnesium sulphate.

The solvent is evaporated off under reduced pressure and
53 g of alcohol are obtained, this being used without
further treatment in the following stage.

2.4. [1-(3-Methylbenzoyl)-4-piperidylImethyl 4-methyl-
benggnesulphonate.

53.3 g (0.28 mol) of 4~methylbenzenesulphonyl
chloride in 60 mL of pyridine are added to a solution of
52 g (0.22 mol) of 1-(3-methylbenzoyl)-4~-piperidinemeth~-
anol in 100 mlL of pyridine. The mixture is stirred at
20°C for 4h, and then poured into ice. The phase is
extracted with dichloromethane, and the organic phase
washed with 5N aqueous hydrochloric¢ acid solution and
dried over magnesium sulphate. The solvents are evap~
orated off under reduced pressure and 70 g of white solid
are obtained.

Melting point: 68-70°C.
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2.5 2-{[1-(3-Methylbenzoyl)-4-piperidylis - wyl)-
1,2,3,4-benzofurol2,3-clpyridine benzenesulphonate.
1.1 g (6.3 mmol) of 1,2,3,4-tetrahydrobenzofuro=
(2,3-clpyridine, 2.7 g (7 mmol) of [1-(3-methylbenzoyl)-
3 4-piperidyllmethyl 4-methylbenzenesulphonate, 1.93 g of
potassium carbonate and 10 mlL of dimethylformamide are
egee introduced into a round-bottomed flask equipped with a

viee magnetic stirrer and placed under argon. The mixture

ceet .
is stirred for 5 h at 120°C and then 12 h at 20°C. The

10 ‘mixture is poured onto ice and extracted with ethyl ace-
tate, the organic phase is washed with water and then With
saturated sodium chloride solution and dried over magnes-

ﬂ'u‘ ium sulphate, the solvent is evaporated off under reduced

[

et pressure and the residue is purified by chromatography on

[ ]
L
1 e

15 a silica column, eluting with ether. 0.8 g of base is
thereby obtained.
0.6 g (1.51 mmol) of this is dissolved in 30 ml

-
-
- -

of ethanol, a solution of 0.239 g (1.51 mmol) of benzene~
sulphonic acid is added, the mixture is stirred for 30 min,
20 the solvent is evaporated off under reduced pressure, and
the residue is stirred in ethyl acetate, filtered off and
dried. 0.71 g of benzenesulphonate is finally isolated.
Melting point: 166-169°cC.
Example 3 (Compound No. §5)
25 Ethyl 4-0(1,2,3,4~tetrahydrobenzofurol2,3-clpyrid=-2=-yl)~
methyll-1-piperidinecarboxi(ate fumarate.

3.1 1-Benzyl-4-piperidinemethanol hydrochloride.
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117 g (473 mmol) of ethyl 1-benzyl-4-piperidine-
carboxylate dissolved in 1.5 L of «ther are added under
argon to & suspension of 18 g (473 mmol) of Lithium alu-
minium hydride in 1 L of ether. The mixture is stirred
at 20°C for 1 h, then hydrolysed with 34 ml of water and
filtered, the solid being rinsed with ether, and a strea
of hvdrogen chloride gas is bubbled through the filtrate.
105.4 g of hydrochloride are obtained. Melting point:
181.5-185%.

3.2 4-Piperidinemethanol hydrochloride.

105 g of 1-benzyl-4-piperidinemethario’ Nydrochlor-
ide, 2 L of ethanol and 12.5 g of palladinized charcoal
are introduced into a Parr bottle, 2and a hydrogenolysis
is performed at 50°C under a pressure of 0.4 MPa, The
mixture is filtered and the filtrate evaporated off under
reduced pressure. 58.7 g of solid are obtained. Meltinyg
point: 128-130%c.

3.3 Ethyl 4-hydroxymethyl-1-piperidinecarboxylate.

168.3 g (1.22 mol) of potassium carbonate are
added to a solution of 61.6 g (406 mmol) of 4-piperidine-
methanol hydrochloride in a mixture of 406 mL of chloro-
form and 406 mi of water, followed by 42.55 mL (440 mmol)
of ethyl chlordbformate dissolved in 160 m(L of chloroform.
The mixture is stirred for 3 h at 20°C, the organic phase
is separated off, the aqueous phase is extracted with di-
chloromethane, the organic phases are combined to form a

single phase, washed with water and dried over magnesiunm
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sulphate, and the solvents are evaporated off under re-

duced pressure. 76 g of an oil is obtained, this being

used without further treatment in the following stage.

3.4 Ethyl 4-[(4-methylphenylsulphonyloxy)methyll-1-

piperidinecarboxylate.

86.9 g (456 mmol) of 4-methylbenzenesulphonyl

chloride dissolved in 81 ml of pyridine are added to a

solution of 71.3 g (380 mmol) of ethyl 4-hydroxymethyl-1-

piperidinecarboxylate in 57 ml of pyridine. The mixture

is stirred for 12 h at 20°C, poured into ice-cold water

and extracted with ether, the organic phase is séparated

off, washed with water and then with dilute hydrochloric

acid solution and dried over magnesium sulphate, the sol-

vent is evaporated off under reduced pressure and the resi-

15 due is recrystallized in cyclohexane. 123 g of white

20

25

PREL P (Y

solid are obtained. Melting point: 65-6u°C.

3.5 Ethyl 4-0(1,2,3,4-tetrahydrobenzofurolf2,3-clpyrid-

2-yl)methylL]l-1-piperidinecarboxylate fumarate.

2.8 g (20 mmol) of potassium carbonate and 3.4 g

(10 mmol) of ethyl 4-L(4-methylphenylsulphonyloxy)methyl]-

‘1-piperidinecarboxytate are added to a solution 1.7 g

(10 mmol) of 1,2,3,4~tetrahydrobenzofural2,3-clpyriding

(base) dissolved in 30 mlL of xylene. The suspension is

heated for 26 h to 140°C and then cooled. The insoluble

material is then filtered off, the filtrate concentrated

under reduced pressure and the residue purified by chroma-

tography on a silica column.

The fumarate of this compound
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is prepared in ethanol and recrystall ized in acetone.

3.4 g of yellow solid are thereby obtained.

point:

167-170°¢.

The table below

tures and physical properties of a few compounds accord-

ing to the invention.

O

[
\

N

14 -

Table

illustrates the chemical struc-

R
)
N°|R Salt M.p. ¢ C)
1| CgHg=CHp- dihydrochloride 285-288
2| cgHg-cO- benzenesulphonate [203-204
3|3-Cl-CgH4~-CO- | benzenesulphonate [166-168
4|3-CH3-CgHy~CO-| b#nzenesulphonate |166-169
hemihydrate
5|CyH5-0~CO~ fumarate 167-170

Melting
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The compounds of the invention were subjected to
a series of pharmacological tests which demonstrated
their value as substances having therapeutic activity.
Thus, they were subjected to a studx in respect
of their affinity for 5-HTqa type serotoninergic recep-

In the rat hippocampus, the compounds displace a

3

tors.

H]-8-hydroxy-2-dipropyl-
3

Labelled specific Ligand, C
aminotetralin, (hereinafter designated "[“H]1-8-O0H-DPAT"),
described by Gozlan et al, Nature, (1983), EQEI 140-142.

The animals used are Sprague-Dawley male rats
weighing 160 to 200 g. After decapitation, thé&ir brain
is removed and the hippocampus excised. The tissue is
ground in an Ultra-Turrax Polytron apparatus for 30 s at
half the maximum speed in 10 volumes of 50 mM Tris buf-
fer whose pH is adjusted to 7.4 with hydrochloric acid
(equivalent to 100 mg of fresh tissue per hl). The homo-
genized tissues are washed three times at 4°C by cen-
trifuging them on each occasion at 48,000 x g and resus-
pending the pellet for 10 min. in cooled fresh buffer.
Finally, the Last pellet is suspended in the buffer to
produce a concentration of 100 mg of original tissue per
m{ of 50 mM buffer. The suspension is then lLeft to in-
cubate at 37°C for 10 min.

The binding with L H1-8-0H-DPAY is determined
by incubating 10 Ul of membrane suspension in a final
volume of 1T mL of buffer containing 10 uM pargyline.

After the incubation, the membranes are recovered

seesgne Fepe, s . R T
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by filtration on Whatman GF/B filters, which are washed
threy times with 5-mlL aliquot portions of ice-cold buffer.
The filters are extracted in scintillation fluid and

their radioactivity is measuréd by Liquid scintigraphy.
The specific binding of [3H]-8-0H-DPAT is defined as

the quantity of radioactivity retained on the filters and
capable of beina inhibited by coincubation in 10 uM 5-

3H1-8-0H-DPAT concentration

hydroxytryptamine. At a [
of 1 nM, the specific binding represents from 70 to 80%
of the total radioactivity recovered on the filter.

For each concentration of test compound, the
percentage inhibition of the binding with [SH1-8-0H-DPAT,
and then the IC5p concentration, the concentration
which inhibits SOX of the binding, are determined.

For the compounds of the invention, the ICsq
values lie between 0.001 and 0.3 uM.

The central activity of the compounds of the in-
vention was assessed by their effects on the "PGO (ponto-
geniculooccipital) spikes" induced by reserpine (PGO-R
test) in cats, according to the method described by H.
Depoortere, Sleep 1976, 3rd Europ. Congr. Sleep Res.,
Montpellier 1976, 358-361 (Karger, Basel 1977).

Cumulative doses of test compounds are admini-
stered {from 0.01 to 3 mg/kg intravenously) at 30-min.
time intervals, 4h after the intraperitoneal injection
af a dose of 0.75 mg/kg of reserpine, to curarized cats

under artificial ventilation. The electroencephalographic
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and phasic (PGO-R spike) activities are obtained using
cortical ana deep (lLateral geniculate) electrodes. For
each dose of test coﬁpound, the percentage decrease in
the number of PGO spikes, and then the ADgp, the active
dose wihich decreases this number of spikes by 50%, are
determined.

For the compounds of the invention, the intra-
venaus EDgp values lie between 0.01 and 1 mg/kg.

The results of the tests show that the compounds
of general formula (I) possess, in vitro, a high affinity
and a selectivity for 5-HTqa type serotoninergic receptors.
In vivo, they show either an agonist, or a partial agonist
or an antagonist activity with respect to these receptors.

The compounds of the invention may hence be used
for the treatment of diseases and conditions directly or
indirectly involving the 5-HTqp type serotoninergic
receptors, in particular for the treatment of depressive
states, anxiety states and sleep disorders, in the regu-
lation of food intake and also for the treatment of vas-
cular, cerebrovascular or cardiovascular disorders such as
migraine or lhypertension.

Thus the present invention provides a compound of
formula (I), or a phaxmacologically acceptable salt thereof,
for use in a methdod of treatment of the human or animal body
by therapy. The present invention alvo provides a compound
of formula (I), or a pharmacologically acceptable salt
thereof, for use in a method of treatment of a depressive
state, anxiety state, sleep disorder, cerebrovascular

disorder or cardiovascular disorder or for the regulation of
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food intake. The present invention addditionally provides

the use of a compound of formula (I), or a pharmacologically
acceptable salt thereof, in the manufacture of a medicament
for the treatment of a depressive state, anxiety state,
sleep disorder, vascular disorder, cerebrovascular disorder
or cardiovascular disorder or for the regulation of food
intake. The daily dosage is generally from 1 to 1,000 mg.
The present invention finally provides a
pharmaceutical composition comprising a compound of formula
(I), or a pharmacologically acceptable acid addition salt
thereof, and a pharmaceutically acceptable excipient. The
composition may be in a form suitable for oral or parenteral

administration.
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The c;ai-s defining the invention are as follows:

1. A compound of formula (I)

N

N
\

R
in which R is a benzyl, benzoyl, 3-chlorobenzoyl, 3-methyl-

benzoyl or (C,-C, alkoxy)carbonyl group, or a
pharmacologically acceptable acid addition salt thereof.

2. A compound of formula (I) as defined iri Claim
1, or a pharmacologically acceptable acid addition salt
thereof substantially as hereinbefore described with

reference to any one of the Examples.
3. A process for preparing a compound of formula

(1) as defined in Claim 1, or a pharmacologically acceptable
salt therof, wherein R is a benzyl group, wherein
2-[{1-benzyl-4-piperidyl)carbonyl)-1,2,3,4-tetrahydrobenzo-
furo[2,3-c)pyridine is reduced with a simple or complex
boron hydride or with lithium aluminium hydride, in an
ethereal solvent at a temperature of from 20 to 100°C, and
if desired, preparing a pharmacologically acceptable salt of
the compound thus obtained.

4. A process according to Claim 3 wherein the
simple or complex boron hydride is diborane or a borane/
methyl sulphide complex.

5. A process accozding to Claim 3 or 4 vherein the

ethereal solvent {s diethyl ether, tetrahydofuran or dioxane.



10

15

20

- 20 -

6. A process according to any one of Claims 3 to 5
wherein the 2-[(1-benzyl-4-piperidyl)carbonyl])-1,2,3,4-
tetrahydrobenzofuro[2,3-c]pyridine is prepared by reacting
1,2,3,4-tetrahydrobenzofuro(2,3~-c]pyridine with l-benzyl-4-
piperidinecarboxylic acid chloride, prepared in situ from
the corresponding acid and a chlorinating agent, in an inert
solvent in the presence of a base at a temperature of from
20 to 40°cC.

7. A process according to Claim 6 wherein the inert
solvent is dichloromethane.

8. A process according to Claim 6 or 7 wherein the
base is N,N-dimethylaniline.

9. A process according to any one of Claims 6 to 8
wherein the chlorinating agent is thionyl chloride.

10. A process for preparing a compound of formula
(Y) as defined in Claim 1, or a pharmacologically acceptable
salt thereof, wherein R is a benzoyl, 3-chlorobenzoyl
3-methylbenzoyl or (C,-C, alkoxy)carbonyl group, wherein
1,2,3,4-tetrahydrobenzofuro(2,3-c]pyridine is reacted.with a

tosylate of formula (VI) OTos

(vr)
N* o
I
‘R
in which Tos is a tosyl group and R is as defined above, in

the absence or presence of an inert solvent at a temperature
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of from 20 to 150°C, and if desired, preparing'a
pharmacologically acceptable salt of the.componnd tnus
obtained.

11. A process according to Claim 10 wherein the
inert solvent in the reaction between 1,2,3,4-tetrahydro-
benzofuro(2,3-clpyridine and.the tosylate is
dimzthylformamide or xylene.

12. A process according to Claim 10 or 11 wherein

- the reaction between the 1,2,3,4—tetrahydrobenzofuro[2,3—51
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pyridine and the tosylate is carried out in the presence of
an organic or inorganic base.

: 13. A process according:to.Claim 12 wherein the
organic or inoroanic base is a tertiary amine or an alkali
metal carbonate or hydrogen carbonate. | _

| 14 " A process according to any one of Clalms 3 to _
13 wherein the 1,2,3,4~ tetrahydrobenzofuro[z 3~ c]pyrldine is
prepared by reducing 3,4- d1hydrobenzofuro[2 3= c]pyrldine
with an alkali metal borohydrxde in a lower aliphatlc
alcohol solvent at a temperature of from 20 to 40°C. |

15. A process according to Claim 14 wherein the.
alkali metal borohydride is sodium borohydride. |

16. A pr0cess according to Claim 14 or 15 wherein
the lower aliphatic alcohol is methanol.

17. A process for preparing a compound of foimula
(1) as defined in Claim 1 or a pharmacologically acceptable

herejpnbeFore

acid addition salt thereof substantially asAoescrlbed in any

one of the Examples.
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18, A compound of formula (I) as defined in Claim
1 or a pharmacologically acceptable acid addition salt
thereof prepared by a process as defined in any of Claims

3 to 17.
19. & pharmaceutical composition comprising a

compound of foramula (I) as defined in Claim 1, 2 or 18, or a
pharmacologically acceptable acid addition salt thereof, and
a pharmaceutically acceptable excipient.

20. A method of treatment of a depressive state,
anxiety state, sleep disorder, vascular disorder,
cerebrovascular disorder or cardiovascular disorder which
comprises administering to a subject suffering or liable to
suffer therefrom an effective amount of a compound of
formula (I) as defined in Claim 1, or a pharmacologically
acceptable salt thereof.

21, A method for the regulation o. food intake
which comprises administering to a subject an effective
amount of a compound of formula (I) as defined in claim 1 or

pharmacologically acceptable salt thereof.

DATED this 6th day of March, 1990

SYNTHELABO
By Its Patent Attorneys
DAVIES & COLLISON



