WORLD INTELLECTUAL PROPERTY ORGANIZATION

P CT International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)
WO 93/01161

(51) International Patent Classification 5 : (11) International Publication Number:

C07C 233/14, 233/23 Al (43) International Publication Date: 21 January 1993 (21.01.93)

PCT/EP92/01496 | (74) Agents: WOOD, David, John et al.; Pfizer Limited, Pa-
tents Department, Ramsgate Road, Sandwich, Kent

3 July 1992 (03.07.92) CT13 9NJ (GB).

(21) International Application Number:
(22) International Filing Date:

(81) Designated States: CA, FI, JP, US, European patent (AT,
BE, CH, DE, DK, ES, FR, GB, GR, IT, LU, MC, NL,

SE).

(30) Priority data:
9114948.4 11 July 1991 (11.07.91) GB

(71) Applicant (for GB only): PFIZER LIMITED [GB/GB];
Ramgsgate Road, Sandwich, Kent CT13 9NJ (GB). Published

With international search report.
(71) Applicant (for all designated States except GB US): PFIZER
INC. [US/US]; 235 East 42nd Street, New York, NY

10017 (US).

(72) Inventors ; and
(75) Inventors/Applicants (for US only) : WILLIAMS, Michael,

Trevelyan [GB/GB]; WELCH, Willard, McKowan, Jr.
[GB/GB]; Pfizer Central Research, Ramsgate Road,
Sandwich, Kent CT13 9NJ (GB).

(54) Title: PROCESS FOR PREPARING SERTRALINE INTERMEDIATES

CH3N R!
R R
S
(1) Cl
Cl

(57) Abstract

The invention provides the substantially geometrically and optically pure trans-steroisomeric form of a compound of for-
mula (I), wherein R! is H or C;-C, alkyl, together with processes for its preparation. The compounds are intermediates for

the preparation of the antidepressant agent known as sertraline.




applications under the PCT.

AT
Al
8B
BE
8F
BG
BJ

BR
CA
CF
G

Cl
™

DE
DK

FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCI on the fiont pages of pamphlets publishing international

Austria
Austraha
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brasil

Canada
Central African Republic
Congo
Swirerland
Cote d'lvoire
Camcroon
Crechoslovakia
Geermany
Denmark
Spain

K1

FR
GA
GB
GN
GR
HU
IE

Jp
KpP

KR
Li
LK
Ly
MC
MC

Finland

France

(jabon

United Kingdom
Guinea

Greece

Hungary

Ireland

Taly

Japan

Democratic People’s Republic
of Korca

Republic of Korca
L icchtenstein

Sri Lanka
Lusembourg
Monaco
Madagascar

Mt
MN
MR
MW
NL
NO
PL
RO
RU
SD
SE
SN
su

TG
us

Muli

Mongolia
Mauritania

Malawi
Netherlands
Norway

Poland

Romania

Russian Federation
Sudan

Sweden

Scacgal

Sovict Union

Chad

Togo

United States of America




WO 93/01161 -1 PCT/EP92/01496

PROCESS FOR PREPARTNG SERTRATINE INTERMEDTATES

This invention relates to novel trans-N-alkanoyl-N-methyl—-4-
(3,4-dichlorophenyl)-1, 2,3, 4-tetrahydro-1-naphthylamine analogues,
which are intermediates in a new process for preparing sertraline,
together with intermediates thereto and processes for the
preparation thereof.

More specifically the invention relates to the (1R,4S)-
stereoisomeric form of the said trans-1,4-disubstituted
tetrahydronaphthylamines which, upon N-deacylation, afford trans-
(1R, 4S) -N-methyl-4~-(3,4-dichlorophenyl) -1, 2, 3, 4-tetrahydro-1-
naphthylamine. The latter, which is disclosed in US 4,556,676 and
in the Journal of Medicinal Chemistry, 1984, 27, 1508, is isomeric
with the antidepressant agent known as sertraline, or cis-(1S,4S)-
N-methyl-4-(3,4-dichlorophenyl)-1,2, 3, 4-tetrahydro~1-
naphthylamine, which in turn is disclosed in US 4,536,518 and in
the Journal of Medicinal Chemistry, 1984, 27, 1508. The
trans- (1R, 4S)-isomer may be converted to the cis-(1S,4S)-isomer
(sertraline) by the conventional procedures subseguently
summarised.

The novel compounds of the present invention have been made
available by the unexpected discovery that the required trans-
isomer may be generated stereoselectively, in high yield, by ionic
hydrogenation of the appropriate (1R,4S)-N-alkanoyl-N-methyl-4-
(3,4-dichlorophenyl)-4-hydroxy-1, 2,3, 4~tetrahydro-1-naphthylamine
precursor, allowing ready removal of the unwanted (1R,4R)-isomer.
Importantly, since the said precursor possesses the 1-(N-

alkanoyl)methylamino substituent in the R-configuration, ionic
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hydrogenation thereof affords the trans-(1R,4S)-enantiomer in high
yield and with high stereoselectivity, thus obviating the need for
a subsequent optical resolution to remove the unwanted
trans-(1S, 4R) —enantiomer.

Thus the present invention provides:-
a) the substantially geametrically and optic;ally pure trans-
stereoisomeric form, consisting of the trans-(1R,4S)-enantiomer,

of a compound of formula:

wherein Rl is H or Cl-C 4 alkyl, and R and S represent the absolute
configurations of the asymmetric centres;

b) a process for preparing the substantially géometrically and
optically pure trans-stereoisomeric form of a compound of formula

(I) by subjecting a compound of formula:
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R1
L
S : YOH
(n) Cl
Cl

wherein Rl, R and S are as previously defined for formula (I), in

a suitable solvent, to ionic hydrogenation conditions.

Alkyl groups containing three or four carbon atoms may be
straight or hranched chain.

The term “"substantially geometrically and optically pure®
means that the compounds of the formula (I) contain less than 4%,
arnd preferably less than 2%, of the undesired cis-(1R,4R)-
enantiomer.

In the above definitions of the compounds of formulae (I) and

(IT), preferably R:L is H.

The compounds provided by the present invention may be
prepared as follows.

A compourd of formula (I) is obtained by ionic hydrogenation
of a compound of formula (II) in a suitable solvent, such as
dichloromethane, using a combination of either a protic acid, e.q.

trifluoroacetic acid, or preferably a Lewis acid, e.g. boron



WO 93/01161 PCT/EP92/01496

-4~
trifluoride, with a hydride donor, e.g. triethylsilane. Typically
the reaction is conducted at from -40 to +25°%¢ for up to to 40
hours, preferably about 20 hours. The product of formula (I) may
then be isolated and purified by conventional techniques, e.g. by
extractive work-up, followed by chromatographic purification
and/or crystallisation of the crude product, to remove any
recovered starting material and minor amounts of the unwanted
cis-(1R,4R)-isomer. Alternatively, the separation of trans- and
cis-isamers can be effected after removal of the N-alkanoyl group,
to furnish a compound of formula (VI), wherein R and S are as
previocusly defined, in the next stage of the synthetic seguence

depicted in the following Scheme.
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The N-alkanoyl group of a compound of formula (I), the major
isomer of the aforementioned crude product, is removed by
hydrolysis using an aqueous inorganic base such as an alkali metal
hydroxide salt, preferably potassium hydroxide, as a 10 molar
solution in water. Typically the hydrolysis is carried out in
ethylene glycol at the reflux temperature of the reaction medium
for from 2 hours to 4 days. For a compound of formula (I) wherein
Rl is H, the N-alkanoyl group is preferably removed by acidic
hydrolysis using a mineral acid, e.g. hydrochloric acid, in a
suitable solvent such as 2-propanol, 1,4-dioxan or ethyl acetate,
at the reflux temperature of the reaction medium for from 2 to 8
hours. The product (VI) is then isolated and purified by
conventional procedhras, e.g. extractive work-up, optional colum
chramatography to remove minor amounts of the urwanted cis-
(1R,4R)-isomer, amd conversion to the hydrochloride salt. The
purified free amine may then be transformed to the cis-(1S,4S)-
enanticmer (sertraline), as summarised on page 9 et seq.

A compourd of formula (II) required for the preparation of a
campound of formula (I) may be obtained by the route depicted in

the Scheme, wherein Rl, R and S are as previously defined, using

routine procedures.

Initially, resolution of the amine (IIIn) is effected to
provide the optically pure R-enantiomer (IIIB). The resolution is
carried out in a conventional manner by fractional crystallisation
of a salt of the amine (ITIA), formed with an optically pure acid
such as a sulphonic or carboxylic acid, preferably (2R,3R) (+)

tartaric acid, from an appropriate solvent, e.g. water. The free
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amine (IIIB) is then liberated by treatment of the resolved amine
salt with a base, typically an aqueous solution of sodium or
potassium hydroxide.

The amine (ITIB) may also be obtained by asymmetric reduction
of the imine precursor, which is directly accessible from
a-tetralone and methylamine, by methods well known to persons
skilled in the art.

A compound of formula (IV) wherein Rl is C;=C, alkyl can be
prepared by acylating a compound of the formula (IIIB) with either
an acyl halide of formula (Cl—C4 alkyl)CO(Cl or Br) or with an
acid anhydride of formula [(Cl-C 4 alkyl) CD]ZO. When an acyl
halide is employed the reaction may be carried out at from 0 to
25°C, preferably at from 5 to 10°C, in a suitable organic solvent,
e.g. dichloramethane, and in the presence of an acid acceptor,
e.g. triethylamine. When an acid anhydride is used the reaction
may be conducted at up to the reflux temperature of the reaction
medium, preferably at 100°C, in a suitably compatible solvent,
e.g. a carboxylic acid of formula (Cl-C4 a]J<yl)CD2H. To obtain a
campound of formula (IV) wherein Rl is H, compound (IIIB) is
formylated using acetic-formic anhydride which may be generated by
the addition of 98% formic acid to stirred acetic anhydride,
typically between 0 and 10°C. The freshly prepared mixed
anhydride is then reacted with compound (IIIB) in an appropriate
solvent, e.g. 98% formic acid, at from 5 to 25°C.

Conversion of a compound of formula (IV) to a ketone of
formula (V), via a benzylic oxidation reaction, can be effected

with a variety of oxidising agents such as an inorganic
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permanganate salt, ammonium cerium(IV) nitrate, cobalt(IIT)
acetate or 2,3—dichloro—5,6—dicyano—l,4—be.nzoquinone, in a
suitable solvent. Preferably the reaction is carried out using
3-5 molecular equivalents of potassium permanganate in aqueous
acetone in the presence of a buffering reagent such as an alkali,
or alkaline earth, metal salt, e.g. magnesium sulphate. The
oxidant may be added in portions in a controlled manner, in order
to moderate the potentially vigorous reaction, to a solution of
the substrate (IV) at from 5 to 30°C. Subsequent to this addition,
warming of the reaction mixture at from 30 to 50°C may be required
in order to camplete the oxidation.

A compound of formula (II) can be prepared stereoselectively
from a campound of formula (V) using a 3,4-dichlorophenylmagnesium
halide, preferably the iodide, under standard Grignard reaction
conditions. Thus, typically, a solution of the ketonic substrate
(V) in a suitably compatible solvent, e.g. dry toluene or dry
tetrahydrofuran, is added to a freshly prepared solution of the
Grignard reagent in an appropriate solvent such as dry diethyl
ether, at a temperature of fram 5 to 25°C, under anhydrous
conditions. The reaction is allowed to proceed at from 20-25°C
for from 4 to 24 hours and the mixture may be heated under reflux
for up to 1 hour, if necessary, to pramote a better conversion of

(V) to (II). Minor amounts of the (IR, 4R)-alcohol may be removed

by colum chromatography and/or crystallisation.



WO 93/01161 PCT/EP92/01496

_9-.
The trans-(IR,4S)-amine (VI) may be converted to sertraline

by the following process.

O (VI)
g

‘ sertraline
(o]

Ct

(V1)
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The process involves controlled oxidation of the trans-
enantiomer (VI) to afford the imine (VII) which is subsequently
reduced, for example by catalytic hydrogenation using 10%
palladium on charcoal as catalyst as described in
USs 4,536,518, to provide a mixture (approximately 7:3 ratio) of
sertraline and regenerated (VI); the latter can be separated from
rsert:raline by conventional means and recycled to provide further
batches of sertraline. Alternatively, nickel based catalysts may
be used in the hydrogenation step to afford a mixture

(approximately 8:1 ratio) of sertraline and (VI).

Tn an alternative process optimisation procedure illustrated
below, the cis-(1R,4R)-enantiomer (VIII), which in common with
(VI) is an urwanted by-product of processes in which sertraline is
produced by resolution of a mixture of all four stereoisomers, may
also be recycled to sertraline via the imine (VII). Firstly,
however, (VIII) is isomerised by base treatment to a mixture
(approximately 2:1 ratio) of (VIII) and the trans-(1R,4S)-
enanticmer (VI); the latter is then separated, and converted to
imine (VII) as in the first recycle process disclosed above.
Clearly, the remaining cis-(1R,4R) —enantiomer (VIII) can re-enter

this base equilibration process as required.
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Alternatively, in a related process, the unwanted cis-

(IR, 4R)-enantiomer (VIII) may be oxidised to the a-tetralone (IX)

which, inturn,canbeisomerisedtofumishthe}mwn, racemic

4-(3,4-dichlorophenyl)-a-tetralone (X), disclosed in Us 4,536,518

and the Journal of Medicinal Chemistry, 1984, 27, 1508.

(X) is

then transformed to sertraline via racemic imine (XT), preferably

by catalytic hydrogenation of (XI) using a palladium or nickel

catalyst as mentioned above, followed by separation of the

Cis-racemate and its subsequent resolution as described in US

4,536,518.

This process is depicted overleaf.

PCT/EP92/01496
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The invention will now be more particularly illustrated by
the following experimental Examples. The purity of the compounds
was monitored by thin layer chromatography (TLC) using Merck
Kieselgel 60 F25 4 plates. Routine 1H—nuclear magnetic resonance
(mr) spectra were recorded using a Nicolet QE~300 spectrometer
and BC mwr spectra were recorded using a Bruker 250 spectrometer;
they were in all cases consistent with the proposed structures.
Nuclear Overhauser effect (nOe) experiments were conducted using a

Bruker 250 spectrometer.
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EXAMPLE 1
(R) (=) ~-N-Methyl-1,2,3, 4-tetrahydro-1-naphthylamine

A solution of (2R,3R) (+) tartaric acid (160.3 g) in water
(500 ml) was treated with N-methyl-1,2, 3, 4-tetrahydro-1-naphthyl-
amine (172.2 g). The resulting solution was cooled from 33°C to
room temperature, seeded and stirred for 16 hours. The slurry was
refrigerated for 4 hours, filtered and the solid was washed with
water (3 x 50 ml). The crude salt (196.2 g) was fractionally
recrystallised from water giving the purified (+) tartaric acid
salt of the title compound (42 g, 25.3% based on available
enantiomer) as white crystals, m.p. 107-109°C, [a]D+12.3° (c=4.2,
water). Found: C,54.85; H,7.06; N,4.22. ClSHZlNOG; HZO requires
C,54.70; H,7.04; N,4.25%.

The salt (38.9 g) was dissolved in water (150 ml), with
warming to 40°c, and then basified by the addition of SN aguecus
sodium hydroxide solution (100 ml). The cooled mixture was
extracted with dichloromethane (2 x 150 ml). Evaporation under
vacuum of the extracts gave the title compourd as a colourless oil
(19.1 g, 97.2% from salt), [a]D—10.30 (c=5, EtOH). ‘H-mmwr assay
of the (+)-c-methoxy-o-(trifluoromethyl)phenylacetyl derivative
using the method of Mosher (J. Org. Chem., 1969 34, 2543) showed

the title compound to be a 95.5:4.5 mixture of the (R) and (S)

enanticmers, respectively.

EXAMPIE 2

(R) (+)-N-(1,2,3, 4-Tetrahydro-1-naphthyl) -N-methy] formamide

Acetic anhydride (54.1 g) was chilled to 0°C and stirred as

98% formic acid (33.1 g) was added over 30 minutes, keeping the
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temperature below 5°C. The solution was warmed to SOOC, held at
this temperature for 15 minutes, and chilled to 5°%. The
resulting solution of acetic-formic anhydride was added over 5
minutes to a stirred, chilled solution of (R) (-)-N-methyl-1,2,3,4-
tetrahydro-1-naphthylamine (19.08 g) in 98% formic acid (19.08
ml), keeping the tempeature below 10°C. The reaction solution was
warmed to room temperature, stirred for 1 hour, poured into an
ice-water mixture (200 g) and stirred for 30 minutes. The mixture
was basified to pH 9 with 10N agueous sodium hydroxide solution
(about 230 ml) and extracted with dichloromethane (3 x 200 ml).
The combined extracts were back-washed with 1N aqueous
hydrochloric acid (100 ml), then water (100 ml), and evaporated
under vacuum to give the title compound (21.63 g, 96.6%) as a
solid, m.p. 53—55°C; Rf 0.80 (silica; chloroform, methanol; 95:5).

A sample of the product (1.5 g) was crystallised from a
mixture of ethyl acetate (1.5 ml) and hexane (15 ml) to give a
purified sample of the title compound (0.92 g, 61.3% recovery) as
white crystals, m.p. 55-56°C, [a]D+19.4° (c=0.5, EtOH). A chiral
HPIC assay on an acetylated B-cyclodextrin column showed this
material to contain less than 1% of the (S)-enantiomer. Found:
C,76.04; H,7.94; N,7.43. C12H15NO requires C,76.16; H,7.98;
N,7.40%.
lH—nmr (300 MHZ, CDClS):

§ =1.80 - 2.13 (m,4H), 2.70 ard 2.73 (2 NMe rotamer
singlets, 3H), 2.78 - 2.93 (m,2H), 4.73 - 4.8l and 5.71 - 5.79 (2
rotamer miltiplets, 1H), 7.02 - 7.25 (m,4H), 8.30 and 8.34 (2

formyl CH rotamer singlets, 1H) p.p.m.
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EXAMPLE 3

(R) (+)-N-(1,2,3,4-Tetrahydro—4-keto-1-naphthyl) -N-methylformamide

To a chilled solution of (R) (+)-N-(1,2,3,4-tetrahydro-1-
naphthyl) -N-methylformamide (19.1 g) in acetone (430 ml) was added
magnesium sulphate heptahydrate (57 g), water (143 ml) and then,
portiorwise over 1 hour, potassium permanganate (76 g). The
mixture was stirred for 5.5 hours with water bath cooling to keep
the reaction temperature below 34°C, filtered and the cake washed
with acetone (2 x 100 ml). The filtrate and washes were combined
and treated with 10% aqueous sodium metabisulphate solution (140
ml), then the mixture refiltered and extracted with
dichloromethane (400 ml and then 200 ml). The combined extracts
were evaporated under vacuum to an oil (14.7 9) which was
chramatographed on silica (274 q), eluting with a
dichloramethane/methanol mixture (98:2) to give the product as an
0il (8.2 g, 40%); Rf 0.18 (silica; ethyl acetate) and 0.58
(silica; chloroform, methanol; 95:5).

A sample of the product (1.1 g) was triturated with diethyl
ether (20 ml) to induce crystallisation giving a purified sample
of the title compound (0.72 g), m.p. 92-93°C,' [a]D + 54.9° (c=
0.5, EtOH). Found: C,70.68; H,6.41; N,6.86. C,H,,NO,
requires C,70.92; H,6.45; N,6.64%.
1H-nmr (300 MHz, CDCISI:

§ =2.17 - 2.56 (m,2H), 2.68 - 2.99 (m,2H), 2.79 and 2.83 (2

NMe rotamer singlets, 3H), 4.96 - 5.04 and 5.92 - 6.01 (2 rotamer
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quartets, 1H), 7.10 - 7.24 (q,1H), 7.40 - 7.53 (m,1H), 7.55 - 7.68
(m,1H), 8.07 - 8.16 (t,1H), 8.38 ard 8.40 (2 formyl CH rotamer

singlets, 1H) p.p.m.

EXAMPLE 4

(1R, 48) (=) =N-[4~-(3,4-Dichlorophenyl)-1, 2, 3, 4-tetrahvdro-4-hydroxy-
1-naphthyl]-N-methylformamide

Magnesium turnings (0.89 g) and a crystal of iodine were
stirred in dry diethyl ether (25 ml) as a solution of
1,2-dichloro-4~iodobenzene (10.07 g) in dry diethyl ether (25 ml)
was added over 20 minutes. After the exotherm subsided the
mixture was heated under reflux for a further 25 minutes to
complete the consumption of the magnesium metal. The mixture was
then chilled to 5°C, blanketed with nitrogen gas and a solution of
(R) (+)-N-(1,2, 3, 4-tetrahydro-4-keto-1-naphthyl) -N-methy1formamide
(5 g) in dry toluene (100 ml) was added over 15 minutes. After
being stirred for 20 hours the resulting mixture was poured into
10% agueous ammonium chloride solution (200 ml). The phases were
separated, the aqueous layer was washed with toluene (25 ml) and
the combined organic layers were evaporated under vacuum to give a
mixture of (1R,4S)- and (1R,4R)-isomers (ratio 87:13 respectively
by mmr spectroscopy techniques) as a dark oil (10.17 g) which was
chromatographed on silica (320 g). Elution with hexane-ethyl
acetate mixtures (1:1 to 1:4) gave the title compound as a foam
(3.94 g, 45.7%), Rf 0.34 (silica; ethyl acetate) and 0.50 (silica;
chloroform, methanol; 95:5) which was sufficiently pure for use in
the next step.
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A sample of the product (0.92 g) was purified by slow
crystallisation fram di-2-propyl ether giving the title compound

(0.46 g, 50% recovery) as white crystals, m.p. 123-125°¢,
[a]D—31.6° (c = 0.5, EtOH). Found: C,61.79; H,5.07; N,3.90.
C18H17C12N02 requires C,61.72; 'H,4.89; N,4.00%.
lH-mnr (300 MHz, CDClSI:

§=1.60 - 2.01 (m,2H), 2.12 - 2.37 (m,2H), 2.38 (s,1H), 2.69
and 2.73 (2 NMe rotamer singlets, 3H), 4.78 - 4.86 and 5.75 - 5.83
(2 rotamer quartets, 1H), 6.89 - 7.04 (m,1H), 7.05 - 7.42 (m,6H),

8.25 and 8.30 (2 formyl CH rotamer singlets, 1H) p.p.m.

EXAMPLE 5
trans-(1R,48S) (+)-N-[4-(3,4-dichlorophenyl)-1,2,3,4~

teh:-ahydro—l—naggmyl]—N—methylformamide
To a solution of (IR,4S) (+)-N-[4-(3,4-dichlorophenyl)-

1,2,3,4-tetrahydro-4-hydroxy-1-naphthyl] -N-methylformamide (0.175
g) in dichloromethane (10 ml) was added triethylsilane (0.13 g) in
dichloromethane (1 ml). The resulting solution was cooled to
-40°C and stirred as boron triflucride (0.08 g) in dichloromethane
(6.5 ml) was added over 30 minutes. The solution was allowed to
warmtorocmtenperamreoverQOmimrtesandthentreatedwith
further triethylsilane (0.13 g) in dichloromethane (1 ml) followed
by further boron trifluoride (0.54 g) in dichloromethane (43.5 q).
After overnight stirring at room temperature a third addition of
triethylsilane (0.13 g) was made and the solution was gassed with
boron trifluoride for about 1 minute. The resulting solution was

washed with 2M aquecus sodium carbonate solution (22 ml) and then
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saturated brine (25 ml), and the aqueous phases were combined and
back-washed with diethyl ether (2 x 25 ml). The combined organic
extracts were dried over magnesium sulphate and evaporated under
vacuum to give an oil (0.17 g) which was percolated through a
column of silica (16 g) eluting with 1:1 ethyl acetate-hexane to
remove the low level of recovered starting material. Evaporation
runder vacuum of the requisite fractions gave the crude product as
an oil (154 ng, 92%). A J'H—rnnr assay of this material showed it
to be an 86:14 mixture of the required (1R,4S) trans-isomer (6§ =
4.04 - 4.14 p.p.m., m, for the H4 proton) and the (1R,4R)
cis-isomer (6§ = 4.18 - 4.27 p.p.m., m, for the H4 proton) ,
respectively.

The separation of trans and cis-isomers is most efficiently
achieved after removal of the formyl group. However,
crystallisation of a sample of the crude product from 1:3
dichloromethane-hexane provided a reference sanple of the title
compound as white crystals, m.p. 110 - 112°C; Rf 0.62 (silica;
chloroform, methanol; 95:5); [a]D+100.8° (c = 1.03, EtOH). Found:
C,64.66; H,5.37; N,4.12. C,_H ClZNO requires C,64.67; H,5.13;

18717
N,4.19%.

lH-nmr (300 MHZ, G)Cls):

6§ =1.88 - 2.18 (m,3H), 2.21 - 2.37 (m,1H), 2.73 and 2.78 (2
NMe rotamer singlets, 3H), 4.04 - 4.14 (m,1H), 4.90 - 4.98 and
5.84 - 5.96 (2 rotamer multiplets, 1H), 6.77 - 6.85 (t,1H), 6.91
-7.03 (m,1H), 7.05 - 7.34 (m,4H), 7.36 - 7.47 (m,1H), 8.34 ard

8.38 (2 formyl CH rotamer singlets, 1H) p.p.m.
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EXAMPLE 6
trans- (1R, 4S) (+) -N-Methyl-4-(3,4-dichlorophenyl)-1,2,3,4~

tetrahﬂo—l—naphthy:lamjne hydrochloride

A solution of trans—(1R,4S) (+)-N-[4-(3,4~ dichlorophenyl)-1,-

2,3,4-tetrahydro-1-naphthyl]-N-methylformamide (0.15g of 86:14
trans-cis mixture from Example 5) in 2-propanol -(1.5ml) was
treated with concentrated aquecus hydrochloric acid (0.45ml) and

heated under reflux for 12.5 hours. The solution was refrigerated

overnight, then the resulting mixture granulated at 0°C for
several hours. Filtration gave the product (0.110g, 71.4%) as
white crystals, m.p. 253-255°C; Rf 0.09 (silica; chloroform,

methanol; 90:10); [a]D+41.4°(c=1, MeOH) .

N.B. N-Methyl-1,2, 3, 4-tetrahydro-1-naphthylamine (campound
IITA) is obtainable according to Coll. Czech. Chem. Commun., 1973,

38, 1159.
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CILATMS

1. A process for the preparation of the substantially

geametrically and optically pure trans-stereoisomeric form of a
compound of formulas

CHs

0
An
R <

L

S

g

(1) Cl
Cl

"z

vwherein Rl is H or C,=C, alkyl, and R and S represent the absolute

configurations of the asymmetric centres, which comprises ionic

hydrogenation of a campound of formula:

O
CHst\-_l/u\Fﬂ
R :
s I ~OH
() Cl
Cl

wherein Rl, R and § are as defined for formula (I).
2.

A process as claimed in claim 1 wherein the ionic

hydrogenation is achieved using a combination of a Lewis acid with
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a hydride donor.
3. A process as claimed in claim 1 wherein the ionic
hydrogenation is achieved using a combination of a protic acid

with a hydride donor.

4. A process as claimed in claim 2 wherein the lLewis acid is

boron trifluoride.

5. A process as claimed in claim 3 wherein the protic acid is

trifluoroacetic acid.

6. A process as claimed in any one of claims 2 to 5 wherein the
hydride donor is triethylsilane.
7. The substantially geometrically and optically pure trans-

stereoiscmeric form of a campound of formula:

O

cuag)\

R

L

S

A

Cl

R1

(1)

wherein R1 is H or Cl--C4 alkyl, and R and S represent the absolute
configurations of the asymmetric centres.

8. A compound of formula (II) as defined in claim 1.

9. A campound as claimed in claims 7 and 8 or a process as

claimed in any one of claims 1 to 6 wherein Rl is H.

’
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