
-1- NEW PROCESS FOR THE SYNTHESIS OF IVABRADINE AND ADDITION SALTS
THEREOF WITH A PHARMACEUTICALLY ACCEPTABLE ACID The present invention
relates to a process for the synthesis of ivabradine of formula (I):
or 3-{311[(78)-3,4-dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-ylime
hyl)(methyDamino]-
propyl)-7,8-dimethoxy-1,3,4,5-tetrahydro-2H-3-benzazepin-2-one,
5addition salts thereof with a pharmaceutically acceptable acid, and
hydrates thereof. Ivabradine, and its addition salts with a
pharmaceutically acceptable acid, and more especially its
hydrochloride, have very valuable pharmacological and therapeutic
properties, especially bradycardic properties, making those compounds
useful in the treatment or prevention of various clinical situations
of myocardial ischaemia such as 10 angina pectoris, myocardial
infarct and associated rhythm disturbances, and also in various
pathologies involving rhythm disturbances, especially
supraventricular rhythm disturbances, and in heart failure.    The
preparation and therapeutic use of ivabradine and its addition salts
with a pharmaceutically acceptable acid, and more especially, its
hydrochloride, have been 15described in the European patent
specification EP 0 534 859. That patent specification describes the
synthesis of ivabradine hydrochloride starting from the compound of
formula (II):  which is resolved to yield the compound of formula
(IV): 



OCII3 CH3HNOCH3 which is reacted with the compound of formula (V):
cup alp to yield the compound of formula (VI):           the
catalytic hydrogenation o 1 which yields ivabradine, which is then
converted into its 10hydrochloride.  -3- In view of the
pharmaceutical value of this compound, it has been important to be
able to obtain it by an effective synthesis process resulting in
ivabradinc in a good yield. The present invention relates to a
process for the synthesis of the compound of formula (VII), in
racemic or optically active form:   



wherein R represents a hydrogen atom or a methyl group, characterised
in that the compound of formula (VIII):    is reacted with the
compound of foi(Ida (IX), in raemic or optically active form, in the
10form of the free base or a salt:    wherein R is as defined
hereinbefore, in the presence of a salt of a transition metal or of a
lanthanide, in a solvent, 1 5to yield the compound of famiula (X), in
racemic or optically active form:  0 



which is converted into the compound of formula (VII) by the action
of a hydride donor agent.       In a preferred embodiment of the
invention, the compound of formula (IX) is in optically 5active form,
more especially of configuration (S). In the case where R represents
a hydrogen atom, the product of the reaction of the compound of
formula (X) with the hydride donor agent is then the compound of
formula (XI), a particular case of the compounds of formula (VII):
0 10which may be N-methylated to yield ivabradine of formula (I):
which may optionally be converted into addition salts thereof with a
phai.maceutically acceptable acid selected from hydrochloric acid,
hydrobromic acid, sulphuric acid, phosphoric acid, acetic acid,
trifluoroacetic acid, lactic acid, pyruvic acid, malonic acid, 15
succinic acid, giutaric acid, fumaric acid, tartaric acid, maleie
acid, citric acid, ascorbic acid, oxalic acid, methanesulphonie acid,
benzenesulphonic acid and camphoric acid, and into hydrates thereof 



-5-  In the case where R represents a methyl group, the product of
the reaction of the compound of formula (X) with the hydride donor
agent is then ivabradine of formula (I), a particular case of the
compounds of formula (VII):    5which may optionally be converted
into addition salts thereof with a phaimaceutically acceptable acid
selected from hydrochloric acid, hydrobromic acid, sulphuric acid,
phosphoric acid, acetic acid, trifluoroacetic acid, lactic acid,
pyruvic acid, malonic acid, succinic acid, glutaric acid, fumaric
acid, tartaric acid, maleic acid, citric acid, ascorbic acid, oxalic
acid, methanesulphonic acid, benzenesulphonic acid and camphoric
acid, and 10into hydrates thereof In another preferred embodiment of
the invention, the compound of formula (IX) is in raccmic form.    In
the case where R represents a hydrogen atom, the product of the
reaction of the compound of formula (X) with the hydride donor agent
is then the raccmic compound of 15formula (XII), a particular case of
the compounds of formula (VII):    



which may be AT-methylated to yield the racemic compound of formula
(XIII):  which may optionally be converted into addition salts
thereof with a pharmaceutically  5 acceptable acid selected from
hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid,
acetic acid, trifluoroacetic acid, lactic acid, pyruvic acid, malonic
acid, succinic acid, glutaric acid, fumaric acid, tartaric acid,
malcic acid, citric acid, ascorbic acid, oxalic acid,
methanesulphonic acid, benzenesulphonic acid and camphoric acid, and
into hydrates thereof. I (1In the case where R represents a methyl
group, the product of the reaction of the compound of formula (X)
with the hydride donor agent is then the racemic compound of formula
(XIII), a particular case of the compounds of formula (VII):    0 the
optical resolution of which yields ivabradine of foiinula (1):  -7-



which may optionally be converted into addition salts thereof with a
pharmaceutically acceptable acid selected from hydrochloric acid,
hydrobromic acid, sulphuric acid, phosphoric acid, acetic acid,
trifluoroacetic acid, lactic acid, pyruvic acid, malonic acid,  5
succinic acid, glutaric acid, fumaric acid, tartaric acid, maleic
acid, citric acid, ascorbic acid, oxalic acid, methanesulphonic acid,
benzenesulphonic acid and camphoric acid, and into hydrates thereof
Among the salts of transition metals or of lanthanides that may be
used to carry out the reaction between the compound of formula (VIII)
and the compound of Formula (IX), there  10 may be mentioned, without
implying any limitation, copper(I) chloride, copper(I) bromide,
copper(I) iodide, yttrium(III) trifluoromethanesulphonate,
lanthanum(III) trifluoromethanesulphonate, praseodymium(111) trill
uoromethanesul phonate, neodymium(III) trifluoromethanesulphonate,
samarium(III) trifluoromethanesulphonate, europium(111)
trifluoromethanesulphonate, gadolinium(III)
trifluoromethanesulphonate, terbium(III) trifluoro-  15
methanesulphonate, dysprosium(III) tritluoromethanesulphonate,
holmium(III) trifluoromethanesulphonate, erbium(III)
trifluoromethanesulphonate and lutetium(III)
tritluoromethanesulphonate.    Preference is given to the transition
metal salt used for carrying out the reaction between the compound of
fommla (VIII) and the compound of formula (IX) being copper(I)
20chloride. Among the solvents that may be used for carrying out the
reaction between the compound of formula (VIII) and the compound of
formula (IX) there may be mentioned without implying any limitation:
alcoholic solvents, especially methanol, ethanol and isopropanol;
25dimethyl sulphoxide (DMS0);  



-8- N,N-dimethy-Iformamide (DMF); - N-methylpyrrolidone (NMP).
Preference is given to the solvent used for carrying out the reaction
between the compound of formula (VIII) and the compound of formula
(IX) being methanol. 5Among the hydride donor agents that may be used
for carrying out the conversion of the compound of formula (X) into
the compound of formula (VII) there may be mentioned, without
implying any limitation, sodium tetraborohydride, sodium
cyanoborohydride and also the complexes borane-morpholine and
borane-dimethylamine.     Among the solvents that may be used for
carrying out the conversion of the compound of 10foimula (X) into the
compound of formula (VII) there may be mentioned, without implying
any limitation: alcoholic solvents, especially methanol, ethanol and
isopropanol; N,N-dimethylformamide (DMF); N-methylpyrrolidone (NMP).
'5 The compounds of formulae (VIII) and (X) are new products which
are useful as synthesis intermediates in the chemical or
pharmaceutical industry, especially in the synthesis of ivabradine,
addition salts thereof with a pharmaceutically acceptable acid and
hydrates thereof, and as such they form an integral part of the
present invention. 20The Examples hcreinbelow illustrate the
invention. List of abbreviations used: DMF: A',N-dimethylfbnnamide
IR- infra-red 



The melting points (m.p.) were measured using a micro Koller (MK)
apparatus.  -9- EXAMPLE 1:
3-(7,8-Ditnethoxy-2-oxo-1,2,4,5-tetrahydro-31f-3-benzazepin-3-y1)-
propanenitrile 2 g (9 mmol) of
7,8-dimethoxy-1,3,4,5-tetrahydro-2H-34,enzazepin-2-one are dissolved
in 30 mI, of DMF. To the resulting solution there are added, at 25C,
432 mg (10.8 mmol, 5 1.2 equivalents) of sodium hydride as a 60 %
suspension in oil. Stirring is carried out for 30 minutes at ambient
temperature and there is then added a solution of 0 9 ml. (10.8 mmol,
1.2 equivalents) of 3-bromopropionitrile in 10 mL of DMF. Heating at
50C is then carried out for 24 hours, and then the solvent is
evaporated off. The residue is taken up in dichloromethane, washed
with water, dried over MgSO4, filtered and evaporated to  10 dryness.
There are obtained 4.1 g of a residue, which is purified by flash
chromatography on 300 g of silica (eluant =
dichloromethane/ethano1:95/5).There are obtained 630 mg of the title
product in the form of an oil, and 1 g of unreacted
7.8-dimethoxy-1.3,4,5- tetrahydro-2H13-benzazepin-2-one is recovered
(white solid, m.p. = 196-198C). Yield = 26% 15IR (pure) : v = 2247,
1648, 1609, 1518, 1246, 1220, 1104 cm-1. EXAMPLE 2:
3-[3-(11(7S)-3,4-Ditnethoxybieyelo14.2.01oeta-1,3,5-trien-7-ygniethyl
lamino)propy111-7,8-dimethoxy-1,3,4,5-tetraltydro-2H-3-benzazepin-2-
one        Step 1: N-{
[(78)-3,4-dimethoxybicyc1o[4.2.0locta-1,3,5-trien-7-ylimethyll-3-(7,8
-
20dimethoxy-2-oxo-1,2,4,5-tetrahydro-3H-3-benzazepin-3-yl)propanimida
mide Under nitrogen, 630 mg (3.27 mmol, 1.5 equivalents) of
1-[(7S)-3,4-dimethoxybicyclo[4.2.0]oeta-1,3,5-trien-7-yl]methanamine
hydrochloride are dissolved in 10 mL of methanol. To the resulting
solution there are added 0.46 mL (3 27 mmol, 1.5 equivalents) of
triethylamine and 260 mg (2.62 mmol) of copper(I) chloride (purity:
90 %). Then  25 600 mg (2.18 mmol) of
3-(7,8-dimethoxy-2-oxo-1,2,4,5-tetrahydro-3H-3-benzazepin-3-
yl)propanenitrile dissolved in 10 ml, of methanol are added dropwise.
Heating at reflux is carried out for 12 hours, then cooling to
ambient temperature, and 5 mL of 35 % aqueous sodium hydroxide
solution and 30 mL of dichloromethane are added. The organic phase is



-10- extracted, dried over MgSO4, filtered and then evaporated to
dryness. There are obtained 1.08 g of a brown oil containing 47 %
expected product. This oil is used without purification in the step
that follows.       Step 2: 3- [3 -( [(75)-3,4-Dimethoxybicyclo
[4.2.0] octa-1,3,5-trien-7-ylimethyl 1 amino)-
5propy1]-7,8-dimethoxy-1,3,4,5-tetrahydro-2H-3-benzazepin-2-one 1 g
of the product obtained in Step 1 (containing 47 % amidine) is
dissolved in 15 mL of methanol; the resulting solution is then cooled
to 0C and 100 mg (2.61 mmol, 1.2 equivalents) of sodium
tetraborohydride are added. Stirring is carried out overnight at
ambient temperature, and then 5 3 mL of 20 % aqueous sodium hydroxide
solution and 10 20 mL of dichloromethane are added. Vigorous stirring
is carried out for 15 minutes. The organic phase is then extracted,
washed with water, dried over MgSO4, filtered and then evaporated to
dryness. There is obtained 1 g of an oil which is purified by flash
chromatography on 100 g of silica (eluant =
dichloromethane/ethanol/NILOII: 90/10/1) to yield 300 mg of expected
product in the form of an oil. 15Yield = 30 % (over 2 steps) IR
(pure) : v = 3302, 1649 cm- I. EXAMPLE 3
3-(3-111(7S)-3,4-Ditnethoycybicyclor4.2.01oeta-1,3,5-trien-7-yll-meth
yl)(methyl)aminoipropy1}-7,8-dimethory-1,3,4,5-tetrah)dro-2H-3-benzaz
epin-2-one 20Step 1:
3-[3-(1[(75)-3,4-Dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-ylimethylI
amino)-
propyl]-7,8-dimethoxy-1,3,4,5-tetrahydro-2H-3-ben/azepin-2-one
hydrochloride 300 mg (0.65 mmol) of the amine obtained in Example 2,
Step 2, are dissolved in 10 mL of acetonitrile. To the resulting
solution there is added 0.65 mL (1 3 mmol, 2 equivalents) of 2M
hydrochloric acid solution in diethyl ether. Stirring is carried out
at 25C for 2515 minutes, and then evaporation to dryness. The product
is crystallised from 20 mL of 



acetone. The solid is filtered off and dried. 230 mg of white
crystals are obtained.  Yield = 71 % m.p. = 204-206C Step 2: 3-
(3-[{[(7S)-3,4-dimethoxybicyclo[4.2.0]ocra-1,3,5-trien-7-yllmethyll(m
ethyl)-
aminotropyll-7,8-dimethoxy-1,3,4,5-tetrahydro-2H-3-benzazepin-2-one
5180 mg (0.36 mmol) of hydrochloride obtained in Step 1 are dissolved
in a mixture of 10 mL of methanol and 5 mL of dichloromethane To the
resulting solution there are added 0.04 rilL (0.54 mmol, 1.5
equivalents) of formaldehyde (37 % in water) and a grain of
bromocresol green. IN aqueous hydrochloric acid solution is added
until the p1-I is 4 (yellow-coloured solution) and then stirring is
carried out at 25C for 30 minutes. There  10 are then added 23 mg
(0.36 mmol) of sodium cyanoborohydride, stirring is carried out at
25C for 12 hours whilst maintaining the pll at 4, and then
evaporation to dryness is carried out. There are obtained 250 mg of
an oil which is purified by flash chromatography on 100 g of silica
(eluant = dichloromethane/ethanol/NELOIL 90/10/1) to yield 100 mg of
the title product in the faint of a colourless oil which crystallises
at ambient temperature. 15Yield = 58 'A m.p. = 98-100C EXAMPLE 4: 3-
p-i
{[(7S)-3,4-Dimethoxybicyclo14.2.01octa-1,3,5-trien-7-yll-methyll(meth
yl)aminolpropyll-7,8-dimethoxy-1,3,4,5-tetrahydro-2H-3-benzazepin-2-o
ne hydrochloride 20The hydrochloride of the product obtained in
Example 3, Step 2, is prepared by following the procedure described
in patent specification EP 0 534 859 (Example 2, Step E).  -12-
EXAMPLE 5:
3-(3-M(7S)-3,4-Dirnethorybicyclo[4.2.01octa-L3,5-trien-7-y11-
methyl}(methyl)aminolpropyl}-7,8-dimethoxy-L3,4,5-tetrahydro21/-3-ben
zazepin-2-one 



Step 1: N-
R7S)-3,4-Dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-y1imethyl }
-3-(7,8-
5dimethoxy-2-oxo-1,2,4,5-tetrahydro-3H-3-benzazepin-3-y1)-N-methylpro
panimidamide Under nitrogen, 691 mg (2.83 mmol, 1.5 equivalents) of
1-[(75)-3,4-dimethoxybicyclo[4.2.01octa-
L3,5-trien-7-y1]-N-methylmethanamine hydrochloride are dissolved in
10 mL of methanol. To the resulting solution there are added 0.4 ml
(2.83 mmol, 1.5 equivalents) of triethylamine and 224 mg (2.26 mmol)
of copper(I) chloride (purity: 90 %). Then  I 0 520 mg (1.89 mmol) of
3-(7,8-dimethoxy-2-oxo-1,2,4,5-tetrahydro-3H-3-benzazepin-3-
yepropanenitrile dissolved in 10 mL of methanol are added dropwise.
Heating at reflux is carried out for 24 hours, then cooling to
ambient temperature, and 5 mL of 35 % aqueous sodium hydroxide
solution and 30 mL of dichloromethane are added. The organic phase is
extracted, dried over MgSO4, filtered and then evaporated to dryness.
There are obtained 151.08 g of a brown oil containing 46 % expected
product. This oil is used without purification in the step that
follows. Step 2: 3-
{3-[{[(7.5)-3,4-Dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-yllmethyl}(
methyl)- amino]propyll
-7,8-dimethoxy-1,3,4,5-tetrahydro-211-3-benzazepin-2-one 1 g of the
product obtained in Step 1 (containing 46 % amidine) is dissolved in
15 mI, of  20 methanol and then 86 mg (2.26 mmol, 1.2 equivalents) of
sodium tetraborohydride are added at ambient temperature. Stirring is
carried out overnight at ambient temperature, and then 5 mL of 20 %
aqueous sodium hydroxide solution and 20 mL of dichloromethane are
added. Vigorous stirring is carried out for 15 minutes. The organic
phase is then extracted, washed with water, dried over MgSO4,
filtered and then evaporated to dryness. There is  25 obtained 1 g of
an oil which is purified by flash chromatography on 100 g of silica
(eluant = dichloromethane/ethanol/NII4OH: 90/10/1) to yield 210 mg of
the tide product in the form of an oil.  -13- Yield = 24 % (over 2
steps) IR (pure) : v = 1633, 831-672 cm* EXAMPLE 6:
3-0-1{1(75)-3,4-Dimethoxybicyclo14.2.01octa-1,3,5-trien-7-yll-methyll
(methyl)aniinolpropyli-7,8-dimethoxy-1,3,4,5-tetrahydro- 



52H-3-benzazepin-2-one hydrochloride The hydrochloride of the product
obtained in Example 5, Step 2, is prepared by following the procedure
described in patent specification EP 0 534 859 (Example 2, Step E).
EXAMPLE 7:
3-{3-[{[(7S)-3,4-Dimethoxybicyc1o14.2.0]octa-1,3,5-trien-7-y11-
methyl}(methyDaminolpropyl)-7,8-dimethoxy-1,3,4,5-tetrahydro-
102H-3-benzazepin-2-one hydrochloride Starting from racemic
(3,4-dimethoxybicyclo14.2.0]octa-1,3,5-trien-7-ypmethanamine, and
following the protocol described by the sequence of Examples 2 and 3,
3- f3-[[(3,4- dim ethoxybicyclo [4.2.0]octa-1,3,5-trien-7-yl)methyl]
(methyl)amino]propyl } -7,8-
dimethoxy-1,3,4,5-tetrahydro-2H-3-benzazepin-2-one is obtained. 152.1
g of this raccmic compound are then separated on a 60 cm x 60 mm
column packed with 2.1 kg of Chiralpak (r) AD phase (particle size 20
pm). The el uant used is a mixture of
ethanol/acetonitrile/diethylamine ( I 0/90/0.1 by volume) at a flow
rate of 50 mL/min. The associated ultra-violet detector is used at a
wavelength of 280 am.    There are obtained 0.95 g of the enantiomer
of configuration (R) in the form of a white 20meringue and then 0.95
g of the enantiomer of configuration (5), also in the form of a white
meringue. The hydrochloride of the enantiomer of configuration (S) is
then obtained by following the procedure described in patent
specification EP 0 534 859 (Example 2, Step E).  -14- EXAMPLE 8:
3-(3-111(78)-3,4-Dimethoxybicyclo[4.2.01octa-L3,5-trien-7-y11-
methylilmethyliaminolpropyl}-7,8-dimethoxy-L3,4,5-tetrahydro2H-3-benz
azepin-2-one hydrochloride 



Starting from racemic
(3,4-dimethoxybicyclo[4.2.0]octa-1,3,5-trien-7-y1)-N-methyl-
5methanamine, and by following the protocol described in Example 5,
there is obtained 3- {3-[[(3,4-dimethoxybicyclo [4.2.0]
octa-1,3,5-trien-7-yl)methyl] (methypamino]propyl -
7,8-dimethoxy-1,3,4,5-tetrahydro-211-3-benzazepin-2-one. 2.1 g of
this raccmic compound are then separated on a 60 cm x 60 mm column
packed with 2.1 kg of Chiralpak (8) AD phase (particle size 20 um).
The eluant used is a mixture of 10ethanol/acetonitrile/diethylamine
(10/90/0.1 by volume) at a flow rate of 50 mL/min. The associated
ultra-violet detector is used at a wavelength of 280 nm. There are
obtained 0.95 g of the enantiomer of configuration (R) in the form of
.a white meringue and then 0.95 g of the enantiomer of configuration
(8), also in the form of a white meringue. 15The hydrochloride of the
enantiomer of configuration (S) is then obtained by following the
procedure described in patent specification EP 0 534 859 (Example 2,
Step E).  -15- CLAIMS 1. Process for the synthesis of the compound of
formula (VII), in racemic or optically active form:  



5wherein R represents a hydrogen atom or a methyl group,
characterised in that the compound of formula (VIII): CH30 0 is
reacted with the compound of formula (IX), in race'. ic or optically
active form, in the form o1free base or a salt: 10  OCH3 OCH3 (IX),
wherein R is as defined hereinbcfore, in the presence of a salt of a
transition metal or of a lanthanide, in a solvent, 



to yield the compound of formula (X), in racemic or optically active
form:  0 which is converted into the compound of formula (VII) by the
action of a hydride donor agent.        2. Synthesis process
according to claim I, characterised in that the compound or 5formula
(IX) is of configuration (S). 3. Synthesis process according to claim
2, characterised in that R represents a hydrogen atom, and in that
the product or the reaction of the compound of formula (X) with the
hydride donor agent is the compound of formula (XI), a particular
case of the compounds of formula (VII):    which may optionally be
converted into addition salts thereof with a pharmaceutically
acceptable acid selected from hydrochloric acid, hydrobromic acid,
sulphuric acid, 15phosphoric acid, acetic acid, trifluoroacetic acid,
lactic acid, pyruvic acid, malonic acid, succinic acid, glutaric
acid, finnaric acid, tartaric acid, malcic acid, citric acid,
ascorbic  -17- acid, oxalic acid, methanesulphonic acid,
benzenesulphonic acid and camphoric acid, and into hydrates thereof 



4. Synthesis process according to claim 2, characterised in that R
represents a methyl group, and in that the product of the reaction of
the compound of formula (X) with the 5hydride donor agent is then
ivabradine of formula (I), a particular case of the compounds of
formula (VII):    which may optionally be converted into addition
salts thereof with a pharmaceutically acceptable acid selected from
hydrochloric acid, hydrobromic acid, sulphuric acid, 10 phosphoric
acid, acetic acid, trifluoroacetic acid, lactic acid, pyruvie acid,
malonic acid, succinic acid, glutaric acid, fumaric acid, tartaric
acid, maleic acid, citric acid, ascorbic acid, oxalic acid,
methanesulphonic acid, benzenesulphonic acid and camphoric acid, and
into hydrates thereof         5. Synthesis process according to claim
1, characterised in that the compound of 1 5foimula (IX) is in
raeemic form. 6. Synthesis process according to claim 5,
characterised in that R represents a hydrogen atom, and in that the
product of the reaction of the compound of foimula (X) with the
hydride donor agent is the racemic compound of formula (XII), a
particular case of the compounds of foimula (VII):  which may be
N-methylated to yield the racemic compound of foula (XIII):   



the optical resolution of which yields ivabradine of formula (I): CH
0 CH30    which may optionally be converted into addition salts
thereof with a pharmaceutically acceptable acid selected from
hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid,
acetic acid, tri fluoroacetic acid, lactic acid, pyruvic acid,
malonic acid, succinic acid, glutaric acid, fumaric acid, tartaric
acid, maleic acid, citric acid, ascorbic 10acid, oxalic acid,
methanesulphonic acid, benzenesulphonic acid and camphoric acid, and
into hydrates thereof 7. Synthesis process according to claim 5,
characterised in that R represents a methyl group, and in that the
product of the reaction of the compound of follaula (X) with the
hydride donor agent is the racemic compound of formula (XIII), a
particular case of ISthe compounds of formula (VII):  0 



the optical resolution of which yields ivabradine of formula (I):
CH30 CH, j CH30   which may optionally be converted into addition
salts thereof with a pharmaceutically 5  acceptable acid selected
from hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric
acid, acetic acid, trifluoroacetic acid, lactic acid, pyruvic acid,
malonic acid, succinic acid, glutaric acid, ffimaric acid, tartaric
acid, maleic acid, citric acid, ascorbic acid, oxalic acid,
methanesulphonic acid, benzenesulphonic acid and camphoric acid, and
into hydrates thereof 108. Synthesis process according to any one of
claims 1 to 7, characterised in that the salt of a transition metal
or of a lanthanide used to carry out the reaction between the
compound of formula (VIII) and the compound of ffin-nula (IX) is
selected from copper(I) chloride, copper(I) bromide, copper(I)
iodide, yttrium(III) trifluoromethanesulphonate, lanalanum(III)
trifluoromethanesulphonate, praseodymium(ITT) tri Iluoro-
15methanesulphonate, ncodymium(III) trifluoromethanesulphonate,
samarium(111) trifluoromethanesulphonate, europium(III) trill
uoromethanesulphonate, gadolinium(III) trifluoromethanesulphonate,
terbium(111) trifluoromethanesulphonate, 



dysprosiurn(III)trifluoromethanesulphonate,holmium(III)trifluorometha
ne- sulphonate, erbium(111) trifluoromethanesulphonate and
lutetium(III) trifluoro- 20methancsulphonate.  -20- compound of
formula (IX) is selected from alcoholic solvents, dimethyl
sulphoxide, N,N-dimethylformamide and AT-methylpyrrolidone. HI
Synthesis process according to any one of claims 1 to 9,
characterised in that the hydride donor agent used to carry out the
conversion of the compound of formula (X) 5 to the compound of
formula (VII) is selected from sodium tetraborohydride, sodium
cyanoborohydride, the complex borane-morpholine and the complex
boranedimethylamine. 11. Compound of formula (VIII):    1012.
Compound of formula (X), in racemic or optically active form: wherein
R is as defined in claim 1. 


