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Insert title of invention.
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Elizabeth Thouret-Lemaitre
of Synthelabo,

of 58, rue de la Glaciere, 75621,
Paris Cedex 13, France
do solemnly and sincerely declare as follows : —
OIR.4,2,92 S5 1,012 2288 it BT 208
or(b) 1am authorized by
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or (b) Thomas Purcell of 47Bis, rue de la Milliere,

Les Mesnuls, 78490 Montfort L'Amaury;
Luc Rivron of 5, rue du Chateau, 92600 Asnieres
and

Lydia Zard of 6,
La Croix Audierne,
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91190 GIF S/YVETTE

all of France

:f:{the actual inventor.g........ of the invention and the facts upon which the applicant

............

;:s{entitled to make the application are as follows :—
The applicant would if a patent were granted or an

application made by the said inventors be entitled to
have the patent assigned to it.
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of the application. ‘
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CLAIM

1. A compound, in the form of a pure optical isomer o¥ a racemate,

which is a dibenzo[he]oxepinacetic acid of the general f&rinula (I)

Y

Y ' (1)
R2 COOH

in which R1, R2 and R3, which may be the same or different, each
represent hydrogen or methyl, each X represents a hydrogen atom or
toéether they form a carbon-carbon bond, and each Y represents a
hydrogen atom or together they form a carbon-carbon bond, or a

pharmaceutically acceptable salt thereof.
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COMMONWEALTH OF AUSTRALTIA
PATENTS ACT 1952-1973
COMPLETE SPECIFICATION
(ORIGINAL)

FOR OFFICE USE:

CLASS INT. CLASS
APPLICATION NUMBER:
LODGED:
CO:.PLETE SPECIFICATION LODGED:
ACCEPTED:
PUBLISHED:
PRIORITY: "This document contains the
amendments made under
RELATED ART: Section 49 and is correct for
prmting.
NAME OF APPLICANT: Synthelabo
ADDRESS OF APPLICANT: 58, rue de 'la Glaciere,
75621, Paris Cedex 13,
France.
ACTUAL INVENTOR(S): THOMAS PURCELL, LUC
RIVRON, LYDIA ZARD
ADDRESS FOR SERVICE: Davies & Collison

1 Little Collins Street,
Melbourne 3000, Australia

COMPLETE SPECIFICATION FOR THE INVENTION ENTITLED:
"DIBENZO[be] OXEPINACETIC ACID DERIVATIVES, THEIR
PREPARATION AND PHARMACEUTICAL COMPOSITIONS CONTAININC THEM"

The following statement is a full description of this invention,
including the best method of performing it known to us:-
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The present invention relates to compounds which are
dibenzo[be]oxepinacetic acid derivatives or salts therecf, their
preparation and pharmaceutical compositions containing them.

The invention provides a compound which is a

dibenzo[be]oxepinacetic acid of formula (I)

(1)

in which R1, R2 and R3, which may be the same or different, each
represent hydrogen or methyl, each X represents a hydrogen atom, or
together they form a carbon-carbon bond, and each Y represents a
hydrogen atom, or together they form a carbon-carbor bond, or a
pharmaceutically acceptable salt thereof.

The various stereoisomeric forms, i.e. pure optical isomers or
mixtures thereof, that can be taken by the compounds of formula (I)
also form part of the invention. In particular, when each X denotes
a hydrogen atom, there is cis or trans isomerism with respect to the
axis defined by the atoms 6a and 10a.

According to the invention, the compounds may be prepared

according to Scheme 1 on the following page.

C‘fe 1212.Dlet .012,dD82884 . res, 1
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SCHEME 1
Y
Y
R2 COOCH3
o) (II)
Y
Q'.'Y \
ioe: Rz /\ COOH
SO 0 (111)
o
TR
i ‘Rz COOH
{ crened o) (IV)
i
Rl R3
Y
i
1 . ¥ :
}l R2 COOH
o
///,/” (1, X=H
Rl R3
b’
/
¥ H
R2 Ccoo

o} (I, X+X==)
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In accordance with this scheme, compounds of the invention are

prepared by a process which comprises:-

(a) hydrolysing an ester of formula (II)

5 Rl (o] R3
Y.

Y
II
R2 COOCH3 (1)

10

(wherein the various symbols are as defined above) to form a free
acid of formula (III)

“a%en” 15
(111)

0sce, 20 (b) reducing the ketone group of free acid (III) to an alcohol
o oo group to form an alcohol of formula (IV)

°:°'~Z R1 © OH R3

25 (1v)

(c) either (i) dehydrating the alcohol (IV) to provide an acid of
30 formula (I) in which each X together forms a carbon-carbon bond and
optionally catalytically hydrogenating said bond to provide a said

acid in which each X represents a hydrogen atom, or (ii) reducing the
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alcohol (IV) to provide an acid of formula (I) in which each X

represents a hydrogen atom, (d) optionally if desired methylating a
resulting compound of formula (I) in which R3 represents hydrogen so
as to provide a compound of formula (I) in which R3 represents
methyl, and

(e) if desired converting a free acid of formula (I) into a
pharmaceutically acceptable salt thereof.

The starting esters of formula (II) in which each Y together
forms a carbon-carbon bond are described in £EP-A-0,198,762.

If it is desired to prepare compounds (I) in the formula of
which each Y represénts a hydrogen atom, an ester (II, Y+Y=-) may
first be subjected to catalytic hydrogenation, for example under
pressure in the presence of a catalyst such as platinum dioxide.

The ester of formula (II) is hydrolysed, for example with
sodium hydroxide in alcoholic medium, to obtain a free acid of
formula (III). The acids (and their esters) of formula (III) in
which each Y denotes a hydrogen atom and R1 and R2 denote hydrogen
atoms are also described in EP-A-0,037,254.

According to this document, they are obtained by a process

illustrated by Scheme 2 on the following page.
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SCHEME 2
R3
(v)
H0 COCH
* 1) 2 Na/MeCH
0
2) o} (VI)
v

COCH R3
o COOH

(III)

A benzeneacetic acid of formula (V) is treated
with sodium and the salt thereby obtained is reacted with
a lLlactone, octahydro-1-isobenzofurancne, of formula (VI),
which gives the derivative of formula (VII) which is sub-
jected to cyclization to provide the 2&& (IIT).

If the Lactone of formula (VI) has a specified
stereochemical structure, this leads to an intermediate

of formula (111), and finally to a compound of formula (1),
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which themselves have specified stereochemical structures.

The lactone of formula (VIa) is described in Organic Syntheses
(1985), 63, 10 and that of formula (VIb) may be synthesized from the
diacid of formula (VIc) described in J. Org. Chem. (1963), 28, 48,
passing via the corresponding anhydride, according to methods similar
to those described in J. Org. Chem. (1964), 29, 3154 and J. Org.
Chem. (1970), 35, 3574.

" (VIa) (VIb) (VIc)

The ketone group of the compound (III) may be reduced to a
secondary alcohol group by means of alkali metal borohydride. The
alcohol of formula (IV) thereby obtained can then be treated in two
different ways, depending on whether it is desired to prepare a
compound (I) in the formula of which each X denotes a hydrogen atom
or together they forni a carbon-carbon bond.

Thus, on the one hand, the alcohol (IV) can be dehydrated, for
example in the presence of para-toluenesulphonic acid, in the heated
state and in a solvent such as benzene, thereby leading to a compound

of formula (I) in which each X together forms a carbon-carbon bond.

/}, & 1212,0blet.012.db82884.7es.6
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It is possible, on the other hand, to reduce the alcohol (IV),
for example in the presence of sodium cyanoborohydride and zinc
jodide, at room temperature and, for example, in a halogenated
solvent, thereby providing a compound of formula (I) in which each X
denotes a hydrogen atom. This reduction does not epimerize the 10a
centre, the stereo-chemistry of the final compound being determined
by that of the starting compound.

It is also possible to proceed from a compound of formula (I)
in which each X together forms a carbon-carbon bond to a compound of
formula (I) in which each X and each Y denote hydrogen atoms
subjecting the former compound to a catalytic hydrogenation under
pressure, for exampie in a solvent such as ethanol and in the
presence of palladinized charcoal. This hydrogenation is not
sterecselective with respect to the sides of the bond 10a-11, and
gives a 50:50 mixture of cis and trans isomers with respect to the
bond 6a-10a.

Finally, a compound of formula (I) in which R3 denotes a methyl
group may be prepared from a compound of formula (1) in which R3
denotes hydrogen by protecting the latter beforehand by
esterification using a Tower alcohol, for example methanol, at the
refluxing temperature, then alkylating the ester thereby obtained,
for exampie using a halide such as iodomethane in the presence of
Yithium diisopropylamide (prepared in situ using diisopropylamine and
n-butyllithium), in a solvent such as tetrahydrofuran, and then

reconverting to the acid by hydrolysing the



-8 =
ester thereby obtained, for example with aqueous sodium
hydroxide, in the heated state and in alccholic medium.
The Examples which follow illustrate the preparation
of a few compounds according to the invention.

5 The structures of the products obtained were

°8es confirmed by microanalyses and the IR and NMR spectra.

i b
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Example 1. 6,6a,7,8,9,10-Hexahydrodibgnzo[EgJoxepin-S-

acetic acid.
a) Methyl 11-o0xo0-6,6a,7,8,9,10,10a,11-octahydraodibenzo-
[beloxepin-3-acetate.

8.58 g (0.03 mole) of methyl 11-oxo0-6,6a,7,10,10a,11-
hexahydrodibenzolbeloxepin-3-acetate, 1 g of platinum oxide
and 200 mL of ethanol are introduced into a 500-ml hydro-
genation vessel, and hydrogenation is performed at ap-
proximately 0.28 MPa for 45 minutes.

. The catalyst is separated by filtration under argon
and the filtrate is evaporated, and this lLeaves 8 g of an
¢il which is used in the following stage without further
treatment.

b) 11-0xo0-6,6a2,7,8,9,10,10a,11-octahydrodibenzolbeloxe-
pin-3-acetic acid.

8 g of the oil obtained according to 1a) is
treated at 60°C for 1 h with a mixture of 100 mlL of
methanol, 100 ml of water and 4.5 ml of 30X strength
sodium hydroxide sclution. The alcohol is then evaporated
off and the traces of residual ester are extracted with ethyl
acetate. The agueous phase is aéidified with 1N hydro-
chloric acid and the organic aci2d extracted with ethyl
acetate.

The organic phase is dried over magnesium sul-
phate, concentrated and distilled at between 185 and 190°¢
at appro;iuate(yyzs Pa. After recrystallization of the

distillate in isopropyl alcohol, 6.5 g of solid are
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collected. m.p. 99-101°.
¢c) 6,6a3,7,8,9,10-Hexahydrodibenzolbeloxepin-3-acetic acid.

5.48 g of the solid obtained according to 1b) are
dissolved in 100 mlL of ethanol and 1.2 g of sodium boro-
hydride is added slowly. The mixture is stirred for 40
minutes and then concentrated.

The residue is taken up with 200 mlL of water,
hydrochloric acid is added slowly to pH 2, the mixture
being cooled in ice, and the product is extracted with
ethyl acetate.

The solvent is evaporated off at 25°C and the
heat-sensitive product is rapidty taken up with 150 mlL of
benzene and 0.2 g of para-toluenesulphonic ac{d.

The water is driven off in a Dean and Stark ap-
paratus in the space of approximately 30 minutes, the
residue is concentrated at 40°C under vacuum to a res-
idual volume of approximately 15 mlL, and the product is
then purified on a silica column, eluting with a 95:5 di-
chloromethane/methanol mixture.

Nfter recrystallizafion of the pure fractions in
the cold in an 8:2 cyclohexane/isopropyl ether mixture,

2.5 g of the pure product are collected. m.p. 145-147°C.

Example 2. 6,6a,7,10-Tetrahydrodibenzo(be]oxepin-S-écetic

acid.
a) 11-Hydroxy-6,6a,7,10,10a,11-hexahydrodibenzolbeloxe-~
pin-3-acetic acid.

2.72 g (0.01 mole) of 11-0x0-6,6a,7,10,10a,11~
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hexahydrodibenzolbeloxepin-3-acetic acid and 200 ml of
ethanol are introduced into a 1-L Erlenmeyer, and the
solution is treated with 3 g of sodium borohydride at.
0°c.

After 30 min of reaction, the mixture is evap-
orated, the residue taken up with water, and the sus-
pension cooled in an icebath and treated with hydrochloric
acid to pH 3 in order to destroy the excess sodium boro-
hydride.

The alcohol obtained is extracted with ethyl
acetate. After the organic phase has been dried over mag-
nesium sulphate and evaporated, the residue is recrystal-
Lized in an 8:2 ethyl acetate/cyclohexane mixture. 2 g
of crystals are obtained. m.p. 138-140°C.

b) 6,6a,7,10-Tetrahydrodibenzolbeloxepin-3-acetic
acid.

2.7 g of alcohol obtained according to 2a) are
subjected to dehydration in 300 mL of benzene under re-
flux, in the presence of 0.1 g of para-toluenesulphonic
acid.

After 30 min, the benzene is evaporated off and
the residue purified by chromatography on a silica column,
eluting with a 9:1 methanol/dichloromethane mixture and
recrystallizing the product obtained in a 7:3 petroleum
ether/ethyl acetate mixture.

1.25 g of crystals are obtained. m.p. 120-122°c.

Example 3. 6,6a,7,8,9,10,10a,11-0ctahydrodibenzolbel-
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oxepin-3-acetic acid (50:50 cis/trans mixture).
3 g of the compound of Example 1, 250 mlL of eth-
anol and 0.3 g of activated palladinized charcoal (102
palladium) are introduced into a Parr vessel, and hydro-
genation is performed at approximately 0.28 MPa for 8 hours.
The catalyst is separated by filtration under
argon, the solvent evaporated off and the residue recry-
stallized in a 6:4 cyclohexane/pentane mixture. 1.5 g of

pure product is obtained. m.p. 102-105°C.

Example 4. 6,6a,7,,8,9,10,10a,11-0ctahydrodibenzolbel-

oxepin-3-acetic acid (trans isomer).
a) 11-Hydroxy-6,6a,7,8,9,10,10a,11-octahydrodibenzolbel-
oxepin-3-acetic acid.

14 g of sodium borohydride are added to a so-
Lution, cooled to -10°c and placed under argon, of
34 g of 11-0x0-6,6a,7,8,9,10,10a,11-0octahydrodibenzolbel-
oxepin-3-acetic acid in 340 ml of absolute ethanol, and
the mixture is allowed to return to room temperature while
being stirred.

The mixture is poured into ice-cold water and
evaporated, and the residue is téken up with water, which
is washed with ether, acidified and 2xtracted with ether.

After evaporation of the solvent, there remain
31 g of crystalline residue which is used in the stage
b) without further treatment.

b) 6,6a,7,8,9,10,10a,11-0ctahydrodibenzolbheloxepin-3-

acetic acid.
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8.62 g of zinc iodide and 8.5 g of sodium cyano-
borohydride are added at room temperatdre to a solution of
S g of crude alcohol obtained according to 4a) in 90 ml of
1,2-dichloroethane, and the mixture is left stirred for 2 h.
The mixture is poured into ice-cold water, acid-
ified with 10X strength hydrocchloric acid, dichloromethane
is added and the mixture is lLeft to outgas overnight.
The orgaric phase is separated, dried and evaporated under

vacuum, and this leaves 4.3 g of crystalline residue.

1.5 g of this is recrystaltized in toluene, and 1.1 g of

pure crystals is obtained. m.p. 175°C (decomposition).

Example 5. Laevorotatory enantiomer of 6,6a,7,8,9,10-

hexahydrodibenzolbeloxepin-3-acetic acid.
a) 3-[(2-Carboxycyclohexyl)methoxylbenzeneacetic acid.
1.97 g (0.0856 mole) of sodium is dissolved in
SO0 mlL of anhydrous methanol, and 6.52 g (0.0428 mole) of
3-hydrogybenzeneacetic'acid are added under an argon at-
mosphere. The solvent is evaporated off and 7.2 g
(0.0514 mole) of Lactone of formuta (VIa) are added to
the salt thereby obtained. The mixture is heated to
195°C for 45 min and allowed to cool, ice-cold water
and 10% strength hydrochloric acid are added and the
mixture is extracted with ether. After drying over mag-
nesium sulphate, decolorization with vegetable charcoal
and evaporation of the solvent, 13.64 g of oily residue
are obtained, and this is used in the following stage

without further treatment.
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b) 11-0xo0-6,6a,7,8,9,10,10a,11-0octahydrodibenzolbeloxe-
pin-3-acetic acid.

120 g of polyphosphoric acid are added to 13.5 g
of the oil obtained above, and the mixture is heated on
an oil bath to 70°Cc while being stirred. As soon as
this temperature is reached, the heating is removed,
since the temperature is maintained by itself.

When the reaction is complete, the mixture is
poured into ice-cold water, extracted with ether and then
with dichloromethane, the two organic phases are dried
over magnesium sulphate and evaporated, and the residues
are purified by chromatography on a silica column and the
pure fractions are combined and distilled under vacuunm.
1.15 g of a yellow oil is finally collected, and this 1is
used in the following stage without further treatment.
¢) 11-Hydroxy-6,6a,7,8,9,10,10a,11-octahydrodibenzolbel-
oxepin-3-acetic acid.

1.15 g of the oil obtained above is dissolved in
15 ml of absolute ethanol, the solution is cooled to
-10° and 0.47 g (0.0125 mole) of sodium borohydride is
added under an argon atmosphere. fhe mixture is allowed
to return to room temperature and, after 1 h, is poured
into ice-cold water. The ethanol is evaporated off, the
aqueous phase washed with ether, 2N hydrochloric acid is
added and the product is extracted with ether. After
drying over magnesium sulphate and evaporation under

vacuum, 1 g of a colourless oil is obtained, and this is
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used in the following stage without further treatment.
d) 6,6a,7,8,9,10-Hexahydrodibenzolbeloxepin-3-acetic acid.
1 g of the oil obtained above is dissolved in
50 mlL of anhydrous benzene, a few crystals of para-tol-
uenesulphonic acid are added and the mixture is heated to
reflux while the water is removed with a Dean and Stark
apparatus.
When all the water has been removed, the solvent
is evaporated off and the mixture is Left to cool, and
crystallizes.
0.6 g of crystals are separated by filtration,
and these are recrystallized in benzene after being treated
with vegetable charcoal. 0.27 g of pure enantiomer is
finally obtained.:
m.p. 137-138% a1%0 = -28.27° (¢ = 0.29; cHCL3).

D

Example 6. Dextrarotatory enantiomer of 6,6a3,7,8,9,10-

hexahydrodibenzo[E&]oxepin-3-acetic acid.
a) 3-[(2-Carboxycyclohexyl)methoxylbenzeneacetic acid.

8.2 g (0.355 mole) of sodium are dissolved in
100 mlL of anhydrous methanol, an& 27 g (0.18 mole) of 3-
hydroxybhenzeneacetic acid are added under an argon atmos-
phere.

The solvent is evaporated off and 30 g (0.214 mole)
of Lactone of formula (VIb) are added to the salt thereby
obtained. The mixture is heated to 195°C for 2 h, allowed

to cool and poured into ice-cold water, the mixture is
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washed with ether, 10X strength hydrochloric acid is ad-
ded to the aqueous phase and the product is extracted
with ether.

After drying over magnesium sulphate and decolor-
ization with vegetable charcoal, the solvent is evaporated

off and 48 g of residue are obtained, and this is recrys-

tallized in toluene. 22 g of crystals are finally collected,

and these are used in the following stage without further
treatment.

b) 11-0x0-6,6a,7,8,9,10,10a,11-0octahydrodibenzolbeloxe-
pin-3-acetic acid.

220 g of polyphosphoric acid are added to 22 g
of the crystals obtained above, and the mixture is heated
in an oil bath at 75°C for 30 min.

It is allowed to cool and poured into ice-cold
water, the product is extracted with ether, the organic
phase ‘is dried over magnesium sulphate and the solvent
evaporated off under vacuum. 15 g of orange-coloured
foamy residue are obtained, and this is used in the fol-
lowing stage without further treatment.

c) 11-Hydroxy-6,6a,7,8,9,10,103,11-octahydrodibenzo[ggl—
oxepin-3-acetic acid.

15 g (Q.0546 mole) of the product obtained above
are dissolved in 300 mlL of absolute ethanol, the solution
is cooled to -10°C and 6.2 g (0.163 mole) of sodium

borohydride are added under an argon atmosphere.

The mixture is allowed to return to room teiiperature
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and, after 2 h, is poured into ice-cgld water. The
ethanol is evaporated off, the aqueous phase is washed
with ether, 10X strength hydrochloric acid is added and
the product is extracted with ether.

After drying over magnesium sulphate and evapor-
ation under vacuum, 13 g of yellow foamy residue are ob-
tained. This is ground in dichloromethane, giving 4.21 g
of crystals which are used in the following stage without
further treatment.

d) 6,6a,7,8,9,10-Hexahydrodibenzolbeloxepin-3-acetic acid.

4 g (0.0144 mole) of the crystals obtained above
are dissolved in 200 mL of anhydrous benzene, 50 mg of
para-toluenesulphonic acid are added and the mixture is
heated under reflux while the water is removed with a
Dean and Stark apparatus.

After 2 h, the clear solution obtained is concen-
trated to approximately 20 mlL and purified without further
treatment on a silica column, eluting with a 95:5 dichloro-
methane/methanol mixture. 3.17 g of beige crystals are
recovered, and these are reciystallized in benzene, fin-
ally giving 2.36 g of shiny white crystals of pure enan-
tiomer.

m.p. 136-138°c  [x320 = + 29.21 (c = 0.38 ; cHCLl3).

Example 7. a-MethylL-6,6a,7,8,9,10-hexahydrodibenzolbel-

oxepin-3-acetic acid.

a) Methyl 6,6a,7,8,9,10-hexahydrodibenzolbeloxepin-3-




10

15

20

25

acetate.

A mixture of 5 g (0.0194 mole) of 6,6a,7,8,9,10-
hexahydrodibenzo[ggloxepin-3-acetic acid and 50 mL of
methanol, treated with a few drops of concentrated sul-
phuric acid, is heated under réflux for 1 h.

The mixture is evaporated to dryness, the residue
taken up with water and neutralized with sodium carbonate,
and the product extracted with ether.

After drying over magnesium sulphate and evapor-

ation of the ether, 4.8 g of an oil are obtained, snd this

is purified by chromatography on a silica column, eluting
with dichloromethane. 4.4 g of ester are collected, and
this is used in the following stage without further treat-
ment.
b) Methyl a-methyl-6,6a,7,8,9,10-hexahydrodibenzolbel-
oxepin-3-acetate.

4.44 ml of diisopropylamine are dissolved in 62 ml

of tetrahydrofuran, the solution is cooled to -70°c and

20.5 mL of 1.6M solution of nQbutyllithium are introduced

dropwise.

The mixture is stirred for 15 min and 4.3 g
(0.0158 mole) of the ester obtained above, dissolved in
50 ml of tetrahydrofuran, are added dropwise. The mixture
is stirred for 20 min and, still at -70°C, 2.64 g
(0.0186 mole) of iodomethane are added.

Stirring is maintained for 1 h 30 min at -70°c,

the mixture is then allowed to return to room temperature
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and poured into ice-cold water, the product is extracted
with ethyl acetate and the organic phask is separated,
dried over magnesium sulphate and evaporated. 4 g of an
oil are obtained, and this is used in the following stage
without further treatment.
¢c) a-Methyl-6,6a,7,8,9,10-hexahydrodibenzolbeloxepin-3-
acetic acid.

4 g of the oil obtained above are dissolved in
25 mlL of metha2nol, water and 6 mlL of sodium hydroxide are
added and the mixture is heated for 1 hour while evapor-
ating off the methanol, and then for 2 hours under reflux.

The mixture is allowed to cool and is washed with
ether, the aqueous phase is acidified and the precipitate
extracted with ether. The ether phase is treated with
vegetable charcoal, dried over magnesium sulphate, fil-
tered and evaporated. The residue is recrystallized in
cyclohexane and 3 g of pure product are finally collected.

m.p. 143-145°C.

The table on the following page illustrates the
structures and physical properties of a few compounds

according to the inverition.
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Table
R1 x X R3
Y 102 2
Y (1)
R2 COOH
6a
o]
kCompound Position x+X | Y+Y Config. .p. (°0)
Example) XX | ¥ |R1 {R2 {R3
-CHR3COOH 6a-10a
1 (1) 3 — '"mH '"H'H'H - 145-147
(3) enantiomer  (-) - 137-138
i (6) enantiomer = (+) - 136-138
§ 2 (2) 3 — | — |H|H|H - 120-122
[ = .
| 3 3 | — | — |ci5|cHs] ® - 170-171
'| if 4 (3) 3 Hi { HH { H | H [ H | cis/trans [102-105
St (50/50)
: o 5 °(4) 3 HH | HH | H | H | H trans  |175(dec.)
P 6 3 | Hi|EH|H|H|H]|cis/trans |100-103
, (80/20)
! 7 2 |—|m|H|H]|H - 125-126
|
4 8 3 HH | — | H|H{ H/| trans 145-146
:
" 9 3 | W | — [cH3|cHs| H | trans  [140-141
10 2 HH | HH | H | H | H [cis/trans | 88(dec.)
(50/50)
11 (7) 3 — | BH | H | H |CH; - 143-145
TR
/e <
i» &g %
Py 0,
\_ 'JL"). fq?.r ;
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The compounds of the invention were subjected to
various trials which demonstrated their value as sub-
stances having therapeutic, especially anti-inflammatory,
applications.

Their acute toxicity is low, the oral lethal dose
LDsg in mice most frequently being more than 1,000 mg/
kg.

For studying the anti-inflammatory activity, trials
were performed using the test of carrageenin-induced
oedema in rats according to the method of Winter et al
("Carrageenin-induced oedema’in hind paw of the rat as an
assay for anti-inflammatory drugs"”. Proc. Soc. Exp.

Biol. Med. 1962, 111, 544-547). The animals used are
Charles River (France) male CD rats having an average
weight of 120 to 130 g, distributed in batches at random
using a distribution table.

The compounds are administered orally at doses of
between 20 and 200 mg/kg, 1 hour before the injection of
0.1 mL of carrageenin, in a 1% strength suspension in
sterile physiological saline, under the plantar aponeurosis
of one of the hind paws. The control animals receive only
placebo, a 1% strength soluticn of Tween Bdgn The increase
in volume of the paw is measured 3 hours after the in-
jection of carrageenin by means of an Ugo Basile plethy-
smometer. The AD4p dose, the dose of substance which

decreases the volume of the oedema by 40X compared with

the control animals, is determined graphically.
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The oral AD4p values of the compounds of the in-
vention are between 1 and 50 mg/kg.

The analgesic activity of the compounds of the in-
vention was demonstrated in the test of Koster et al
(acetic acid "urithin§ test" in mice, Fed. Proc., 18, 412,
1959). Male CD4q mice, fasted for 18 hours, are given
the test compound, dissolved in Tween BdD at a concentra-
tion of 1%, orally in the proportion of 0.2 mL per 20 g of
bodyweight; after 30 min, acetic acid (dissolved at a
concentration of 0.6% in a mixture of carboxymethylcellu-
Lose and Tween Sdﬁl in the proportion of 10 mlL per kg of
bodyweight) is administered intraperitoneally. In the
control animals, this injection initiates, in the space of
a few minutes, a syndrome of stretching movements and
contortions (writhing) which may be regarded as the
expression of a diffuse abdominal pain.

The total number of contortions are noted during
15 min, the percentage protection combared with the con~
trol batch is determined and the Abspg (the dose which
protects 50X of the animals) is calculated by a graphic
method.

The oral ADgp values of the compounds of the in-
vention are between 75 and 170 mg/kg.

The results of the trials show that the compounds
of the inventicn may be used as active substances of med-
icinal products and pharmaceutical compositions that are

usable for the treatiment of inflammation and pain of
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various origins.

For this purpose, they may be p}esented in all
forms suitable for enteral or parenteral administration,
for .example the form of tablets, gelatin capsules, dragees,
syrups, suppositories, suspensions to be taken orally or
injectable suspensions, in combination with suitable ex-
cipients.

The daily dosage can range from 50 to 1000 mg of

active substance.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A compound, in the form of a pure optical isomer or a racemate,

which is a dibenzo[he)oxepinacetic acid of the general formula (I)

Y
Y ' (1)
R2 COOH

10

in which R1, R2 and R3, which may be the same or different, each
represent hydrogen or methyl, each X represents a hydrogen atom or
together they form a carbon-carbon bond, and each Y represents &

15 hydrogen atom or together they form a carbon-carbon bond, or a
pharmaceutically acceptable salt thereof.
2. A compound accordirig to Claim 1, wherein R1, R2 and R3 each
represent hydrogen, each X together forms a carbon-carbon bond, each
Y represents a hydrogen atom and the group-CH(R3)COOH is at the 3-

RPUR 20 position.
AN 3. A compound according to Claim 1 whicn is a dibenzo
e [be]oxepinacetic acid identified as any one of Compounds 1 to 11 in

the Table, or is a pharmaceutically acceptable salt of such a

compound.
< 25 4. A process for preparing a compound as claimed in Claim 1, which

comprises:-

891212, 0bletl,012,(0D82884 . res, 24
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(1) hydrolysing an ester of formula (II)

R1 o R3
Y
11
¥ COOCH3 (in
R2
o}

(wberein the various symbols are as defined in Claim 1) to form a

free acid of formula (III)

- R3

Rl o
¥ (I1T)
¥ COOH
R2
0

(ii) treating a benzeneacetic acid of formula (V)

R3
(v)

HO COOR

(in which R3 is as defined in Claim 1) with sodium, reacting

the salt thereby obtained with a lactone of formula (VI)
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o (v1)

to obtain é compound of formula (VII)
COOR
[:::::]::__, /JZizz§}—<<R3 B
o COOH

and cyclising the compound of formula (VII) to form a
free acid of formula (III)

R1 e R3

Y
Y (111)
R COOH

in which each Y represents a hydrogen atom, R1 and R2
each represent hydrogen and R3 is as defined in Claim Ly
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(b) reducing the ketone group of free acid (III) to an
alcohol group to form an alcohol of formula (IV)

R1 OH R3
Y
Y (1v)
R2 COOH
)

(c) either (i) dehydrating the alcohol (IV) to provide
an acid of formula (I) in which each X together forms a
carbon-carbon bond and optionally catalytically
hydrogenating said bond to provide a said acid in which
each X represents a hydrogen afom, or (II) in which each
X represents a hydrogen atom.

(d) optionally if desired methylating a resulting
compound of formula (I) in which R3 represents hydrogen
so as to provide a compound of. formula (I) in which R3
represents methyl, and

(e) if desired converting a free acid of formula (I)
into a pharmaceutically acceptable salt thereof.

900216.dblet.014,db82884.r€5,26
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56. A process according to Claim 4 wherein in step (a) the ester of
formula (II) is one in which each Y represents a hydrogen atom and
has been obtained by the catalytic hydrogenation of an ester of
formula (II) in which each Y together forms a carbon-carbon bond.

5 Gt. A process according to Claim 4or5 BE=S6 wherein in step (b) the
ketone group is reduced by means of an alkali metal borohydride.

18. A process according to any one of Claims 4 to b wherein para-
toluene sufonic acid is employed in the dehydrating step (c)(i).

3%. A process according to any one of Claims 4 tob wherein sodium

10 cyanoborohydride and zinc iodide are employed in the reducing step
(c)(i1).

9%. A process according to Claim 4 substantially as described with

reference to any one of Examples 1 to 7.
108 . A pharmaceutical composition, which comprises, as active
15 ingredient, a compound as claimed in Claim 1, 2 or 3 in association
with a pharmaceutically acceptable « <ipient.
11%®. Compounds of the genéra] formula (I) and methods for their

manufacture substantially as hereinbefore described with reference to

any one of the Examples.

“edt 20
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