
WO 2006/040464 1 PCT/FR2005/002489 (IIIII IIIII IIIII
IIIII IIIII II I I I (III *159159*  METHOD AND
INTERMEDIATES FOR THE PREPARATION OF DERIVATIVES OF
N-(1-BENZHYDRYLAZETIDIN-3-YL)-N- PHENYLMETHYLS
ULFONAMIDE The present invention relates to processes
for preparing azetidine derivatives  of
N-(1-benzhydrylazetidin-3-yl)-N-phenylmethylsulfonamid
e (I) type and in  particular N-{
1-[bis(4-chlorophenyl)methyl]azetidin-3-yl}-N-(3,5-dif
luorophenyl)- methylsulfonamide. These products are
described in patent application WO 01/64634.  These
products are known as having high affinity for
cannabinoid receptors and  particularly those of CB 1
type and are thus useful in the treatment and
prevention of  disorders affecting the central nervous
system, the immune system, the cardiovascular  or
endocrine system or the respiratory system, and
reproductive disorders. Thus, these  compounds may be
used for treating or preventing psychoses, including
schizophrenia, anxiety disorders, depression,
epilepsy, neurodegeneration, cerebellar  and
spinocerebellar disorders, cognitive disorders, head
injuries, panic attacks,  peripheral neuropathy,
glaucoma, migraine, Parkinson's disease, Alzheimer's
disease,  Huntington's chorea, Reynaud's disease,
tremor, compulsive-obsessive disorder,  senile
dementia, thymus disorders, Tourette's syndrome,
tardive dyskinesia, bipolar  disorders, cancers,
drug-induced locomotor disorders, dystonia,
endotoxaemic shock,  haemorrhagic shock, hypotension,
insomnia, immunological diseases, multiple  sclerosis,
vomiting, asthma, eating disorders (bulimia or
anorexia), obesity, memory  disorders, in weaning from
chronic treatments and alcohol or drug (opioids,  



barbiturates, cannabis, cocaine, amphetamine,
phencyclide, hallucinogen or benzo- diazepines, for
example) abuse, as analgesics or as potentiators of
the analgesic  activity of narcotic and non-narcotic
drugs. The present invention also relates to the use
of N-{1-[bis(4- chlorophenyl)methyl]
azetidin-3-yl}-N-(3,5-difluorophenyl)methyl
sulfonamide in the  treatment of metabolic syndrome
and visceral obesity. III O III II II IIIII IIIII
IIIII I II II *G00002* WO 2006/040464 2
PCT/FR2005/002489  R' N , N R R"  I The present
invention relates to the preparation of
N-(1-benzhydrylazetidin-3-yl)-N-
phenylmethylsulfonamide derivatives of general formula
(I) in which R, R' and R"  represent, independently of
each other, one or more hydrogen, halogen (Cl, F, Br
or  I), cyano, nitro, linear or branched alkyl of 1 to
6 carbon atoms, linear or branched  alkoxy of 1 to 6
carbon atoms, linear or branched alkyl carboxylate of
1 to 6 carbon  atoms, trifluoromethyl or
trifluoromethoxy radicals and R"' represents a linear
or  branched alkyl or perfluoroalkyl group of 1 to 6
carbon atoms or an aryl group  optionally substituted
with one or more radicals R". Patent application WO
01/64634 describes general routes of access for
obtaining such products and in particular a synthesis
via condensation of a sulfonate  and a sulfonamide in
an inert solvent such as dioxane, in the presence of
Cs2CO3 at  



the reflux temperature of the reaction mixture. The
compound of formula (I) is obtained by condensing a
sulfonate of general  formula (II) and a sulfonamide
of general formula (III) in which R, R' and R"
represent, independently of each other, one or more
hydrogen, halogen (Cl, F, Br or  I), cyano, nitro,
linear or branched alkyl of l to 6 carbon atoms,
linear or branched  alkoxy of 1 to 6 carbon atoms,
linear or branched alkyl carboxylate of 1 to 6 carbon
atoms, trifluoromethyl or trifluoromethoxy radicals
and R"' represents a linear or  branched alkyl or
perfluoroalkyl group of l to 6 carbon atoms or an aryl
group  optionally substituted with one or more
radicals R WO 2006/040464 3 PCT/FR2005/002489  and R1
represents a methyl, trifluoromethyl, C4F9, C8F17 or
phenyl radical optionally  substituted with a methyl,
bromo or nitro residue. OS02R1  N (II) R"1O2S,,, N / "
R R' N  i0 HNR"' R R'  (I)  R" ~ (III) The
condensation is performed in an organic solvent
optionally in the  presence of water, at a temperature
of between 20C and 150C in the presence of  mineral or
organic base and of a phase-transfer agent. 



The process is preferably performed in a solvent such
as toluene or xylene.  Other solvents may be used,
such as heptane, hexane, an ether solvent such as
tetrahydrofuran or dimethoxyethane, or alternatively a
chlorinated solvent such as  monochlorobenzene,
dichlorobenzene, chlorobutane or methylene chloride,
alcohols  such as methanol, ethanol, isopropanol or
butanol, acetonitrile, pyridine, dipolar  aprotic
solvents such as DMF, dimethylacetamide or
N-methylpyrrolidone, and  ketones such as acetone,
methyl ethyl ketone or methyl isobutyl ketone. A
mineral or  organic base such as the hydrogen
carbonate, carbonate, phosphate or hydroxide of an
alkali metal such as lithium, sodium, potassium or
caesium, and more particularly WO 2006/040464 4
PCT/FR2005/002489  anhydrous tripotassium phosphate,
is also used. Alkali metal alkoxides such as  sodium
or potassium methoxide, ethoxide, t-amyloxide or
t-butoxide may also be  used. Finally, amine bases
such as DBU, DBN or tetramethylguanidine may be used.
The reaction is performed in the presence of a
phase-transfer agent such as a  quaternary ammonium
salt or a complexing agent. The term "quaternary
ammonium  salt" means a tetraalkylammonium or
benzyltrialkylammonium halide, hydroxide,  sulfate or
hydrogen sulfate. The alkyl groups correspond to those
commonly used by a person skilled in the art, such as
a linear alkyl group of 1 to 16 carbon atoms. The
terms "complexing agent" and "phase-transfer agent"
mean crown ethers such as 12- C-4, 15-C-5, 18-C-6,
pentaglyme (Glyme-6) or polyethylene glycol PEG 400
and,  more particularly, tris(dioxa-3,6-heptyl)amine
(TDA-1). A subject of the invention is also a process
characterized in that the compound  of formula (II) is
obtained by treating a compound of general formula
(IV) or an acid  salt thereof with a sulfonyl chloride
or a sulfonic anhydride in the presence of base at  



a temperature of between -60C and 100C. The expression
"sulfonyl chloride or  sulfonic anhydride" means
methanesulfonyl chloride or methanesulfonic anhydride,
perfluoroalkanesulfonic anhydrides of 1 to 9 carbon
atoms, and benzenesulfonyl,  p-toluenesulfonyl,
p-nitrobenzenesulfonyl or p-bromobenzenesulfonyl
chloride. The  term "acid salt" means a hydrochloride,
hydrobromide, sulfate, hydrogen sulfate,  sulfonate
such as methanesulfonate or p-toluenesulfonate, or a
carboxylic acid salt  such as an acetate, an oxalate
or a fumarate. Preferably, R"' is a methyl. The
process. is preferably performed in a solvent such as
toluene, xylene,  heptane, hexane, an ether solvent
such as tetrahydrofuran or dimethoxyethane, or a
chlorinated solvent such as monochlorobenzene,
dichlorobenzene, chlorobutane or  methylene chloride,
acetonitrile, or dipolar aprotic solvents such as DMF,
dimethylacetamide or N-methylpyrrolidone, and in the
presence of a base such as the  hydrogen carbonate,
carbonate, phosphate or hydroxide of an alkali metal
such as WO 2006/040464 5 PCT/FR2005/002489  lithium,
sodium, potassium or caesium. Amine bases such as
triethylamine, diiso- propylethylamine,
N,N-dimethylaniline, N-methylimidazole, pyridine, DBU,
DBN or  tetramethylguanidine may also be used. OH
OS02R"'  R"'SO2CI  N (R"'S02)2 N  R R' (IV) R (II) R,
A subject of the invention is also a process
characterized in that the compound of  formula (IV) is
obtained by treating a compound of general formula (V)
or an acid  



salt thereof with epibromohydrin or epichlorohydrin at
a temperature of between  20C and 150C. OH  O NH2 y/CI
or Br N R R' R R'  (V) (IV)  The process is preferably
performed in an organic solvent in the presence of
base, an  additive and, where appropriate, an aqueous
phase. The term "acid salt" means a hydrochloride,
hydrobromide, sulfate, hydrogen  sulfate, sulfonate
such as methanesulfonate or p-toluenesulfonate, or a
carboxylic acid  salt such as an acetate, an oxalate
or a fumarate. WO 2006/040464 6 PCT/FR2005/002489  The
process is preferably performed in a solvent such as
toluene, xylene, heptane or hexane, an ether solvent
such as tetrahydrofuran or dimethoxyethane, or a
chlorinated solvent such as monochlorobenzene,
dichlorobenzene, chlorobutane or  methylene chloride,
or linear or branched alcohols of 1 to 6 carbon atoms,
such as  ethanol and more particularly n-butanol. The
term "base" means the hydrogen  carbonate, carbonate,
phosphate or hydroxide of an alkali metal such as
lithium,  sodium, potassium or caesium, and more
particularly anhydrous tripotassium phos- phate.
Alkali metal alkoxides such as sodium or potassium
methoxide, ethoxide,  t-amyloxide or t-butoxide may
also be used. Finally, amine bases such as
diisopropylethylamine, DBU, DBN or
tetramethylguanidine may be used. The term  "additive"
means alkali metal or alkaline-earth metal iodides or
bromides, and more  



particularly sodium iodide. A subject of the invention
is also a process characterized in that the compound
of formula (V) is obtained by heating a compound of
general formula (VI) in acidic  medium. O  HN"k NH2  R
R' R R' (VI) (V)  The process is preferably performed
in a solvent such as linear or branched  alcohols of 1
to 6 carbon atoms and more particularly n-butanol, or
optionally as a  mixture with water, in the presence
of a strong mineral acid such as hydrobromic  acid,
sulfuric acid and more particularly hydrochloric acid,
at a temperature of  between 80C and 150C. WO
2006/040464 7 PCT/FR2005/002489  A subject of the
invention is also a process characterized in that the
compound of formula (VI) is obtained from the compound
of formula (VII) via a Ritter reaction  in the
presence of a nitrile and an acid catalyst. O  OH HN R
R' R R'  (VII) (VI)  The process is preferably
performed using a nitrile such as propionitrile,
butyronitrile, benzonitrile, ethyl cyanoacetate or,
more particularly, in the presence of  acetonitrile.
An acid catalysis is performed in the presence of
sulfuric acid,  



methanesulfonic acid, trifluoromethanesulfonic acid,
acetic acid, propionic acid or,  more particularly,
formic acid, at a temperature of between 50C and 150C.
A subject of the present invention is thus also the
three-step synthesis of the  product of formula (IV)
OH  N R R'  (IV)  in which R and R' represent,
independently of each other, one or more hydrogen,
halogen (Cl, F, Br or I), cyano, nitro, linear or
branched alkyl of 1 to 6 carbon atoms, WO 2006/040464
8 PCT/FR2005/002489  linear or branched alkoxy of 1 to
6 carbon atoms, linear or branched alkyl carboxylate
of 1 to 6 carbon atoms, trifluoromethyl or
trifluoromethoxy radicals, a) a product of formula
(VII) OH  R R'  (VII) in which R and R' represent,
independently of each other, one or more hydrogen,
halogen (Cl, F, Br or I), cyano, nitro, linear or
branched alkyl of 1 to 6 carbon atoms,  linear or
branched alkoxy of 1 to 6 carbon atoms, linear or
branched alkyl carboxylate  of 1 to 6 carbon atoms,
trifluoromethyl or trifluoromethoxy radicals, reacted
with  acetonitrile in the presence of catalysis with
formic acid at a temperature of between  50C and 150C,
to give the product of formula (VI) O  



HN R R'  (VI)  in which R and R' represent,
independently of each other, one or more hydrogen,
halogen (Cl, F, Br or I), cyano, nitro, linear or
branched alkyl of I to 6 carbon atoms,  linear or
branched alkoxy of 1 to 6 carbon atoms, linear or
branched alkyl carboxylate  of 1 to 6 carbon atoms,
trifluoromethyl or trifluoromethoxy radicals, b) the
product of formula (VI) is converted by heating in
acidic medium into a  product of formula (V), or an
acid salt thereof WO 2006/040464 9 PCT/FR2005/002489
N H.2 R R'  (V)  in which R and R' represent,
independently of each other, one or more hydrogen,
halogen (Cl, F, Br or I), cyano, nitro, linear or
branched alkyl of 1 to 6 carbon atoms,  linear or
branched alkoxy of 1 to 6 carbon atoms, linear or
branched alkyl carboxylate  of 1 to 6 carbon atoms,
trifluoromethyl or trifluoromethoxy radicals, c) the
product of formula (V) is converted into the product
of formula (IV) in an  organic solvent such as
n-butanol, in the presence of the base anhydrous
tripotassium  phosphate, the additive sodium iodide
and, where appropriate, an aqueous phase. A subject of
the invention is also a process according to the text
hereinabove,  characterized in that the compound of
formula (VII) is obtained by reducing a  benzophenone
of formula (VIII), in the presence of a reducing agent
at a temperature  of from -40C to +30C. Depending on
the nature of the reducing agent, the reaction  



is performed in ethers such as tetrahydrofuran or
dimethoxyethane, aromatic solvents  such as toluene,
chlorinated solvents such as dichloromethane, alcohols
such as  methanol or ethanol, or water. The reducing
agents used may be sodium borohydride,  lithium
borohydride, lithium aluminium hydride or
diisobutylaluminium hydride. O OH  Reducing agent R R'
R R'  (VIII) (VII) WO 2006/040464 10 PCT/FR2005/002489
The intermediate (V) may also be obtained directly
from the intermediate (VIII) by using the Leuckart
reaction via an intermediate (IX).  O  0 HN NH2 R R' R
R' R R'  (VIII) (IX) (V)  The reaction for formation
of (IX) is performed in the presence of formic acid,
ammonium formate and formamide at 170-175C, or of
formamide with catalysis  using magnesium chloride.
The deformylation of (IX) is performed in the presence
of  HCl in water or methanol. The deformylation of
(IX) is performed under conditions  similar to those
used for the conversion of VI to V. A subject of the
present invention is thus also a process for
synthesizing the  product (V), characterized by a)
formation of N-[bis(4-chlorophenyl)methyl]formamide
(IX) from bis(4-chloro- phenyl)methanone in the
presence of formamide with catalysis using magnesium  



chloride, b) deformylation in the presence of HCl in
methanol, to give [bis(4-chloro- phenyl)methyl]amine.
Compared with patent application WO 01/64634, this
novel process provides  improvements in terms of
safety, but also a simplification of the steps for the
purification and isolation of the intermediates or of
the finished product, especially by  chromatography on
silica, to replace them with crystallizations, thus
making the  process compatible with industrial
production. WO 2006/040464 11 PCT/FR2005/002489  By
way of example, the reaction scheme below illustrates,
in a non-limiting manner,  the reagents used for each
of the steps and for which R and R' represent
chlorines in  the para position and R" represents a
fluorine in positions 3 and 5, R"' is a methyl,  the
solvent is toluene, the base is tripotassium phosphate
and the phase-transfer agent is
tris(dioxa-3,6-heptyl)amine (TDA-1), and
N-{l-[bis(4-chlorophenyl)methyl]- azetidin-3-yl}-N-(3,
5-difluorophenyl)methylsulfonamide is obtained. O  O
OH HN~  NaBH4, THE CH3CN; HCOOH R R' Step 1 R Step 2 R
R'  (VIII) (VII) OH (VI) NHz O N x HBr  y/CI  HCI, /
n-butanol \ \ \ \ 



NaHCO3 / n-Butanol I / Step 3 R R' R R'  (V) Step 4
(IV) OSO ZMe  mesyl chloride TEA N  Step 5 R (II) R'
toluene, reflux R' tripotassium phosphate / O  TDA1
0"//  S_ NrN  Step 6 R R-\  O \`  (III) HN'S~ (I)  R"
\ WO 2006/040464 12 PCT/FR2005/002489  Experimental
section for the synthesis of
N-{1-[bis(4-chlorophenyl)methyl]azetidin-
3-yl}-N-(3,5-difluorophenyl)methylsulfonamide Step 1
50 g of 4,4'-dichlorobenzophenone and 300 ml of THE
are introduced, at a  temperature of 20 .  2C, into a
four-necked one-litre flask equipped with a  



mechanical stirrer and a temperature probe, and placed
under a nitrogen atmosphere.  54 ml (0.32 mol per mole
of product) of sodium borohydride solution (solution
prepared extemporaneously with 2.7 g of sodium
borohydride, 0.135 ml of 32%  sodium hydroxide and 54
ml of demineralized water) are added over 1 hour under
nitrogen, at 20  2C. The solution obtained is stirred
for 3 hours at 20  2C. 230 ml of IN hydrochloric  acid
are then added over 60 minutes at 20-22C. The aqueous
phase is separated out  by settling and the organic
phase containing the 4,4-dichlorobenzhydrol is used
directly in step 2. Step 2 The 4,4'-dichlorobenzydrol
solution is introduced at 20  2C into a four-necked
two- litre flask equipped with a mechanical stirrer
and a temperature probe, and placed  under a [lacuna]
atmosphere, and is then heated to between 68 and 75C
and  concentrated at ordinary pressure to 80 ml. The
solution is cooled to 50  5C and  300 ml of
acetonitrile are added in a single portion. 250 ml of
acetonitrile are distilled off at ordinary pressure,
and a further 100 ml of  acetonitrile are then added
in a single portion. 150 ml of acetonitrile are
distilled off  with stirring, at ordinary pressure. WO
2006/040464 13 PCT/FR2005/002489  The solution is then
cooled to 65 f 5C and 200 ml of formic acid are added
over 10  minutes while keeping the temperature at 65
5C. The two-phase solution is refluxed (103C) for 5
hours with vigorous stirring, under a  stream of
nitrogen. The solution is cooled with stirring to 80
2C and 750 ml of  demineralized water are added over
30 minutes. The suspension obtained is stirred for  



30 minutes at 80  2C and then cooled to between +5C
and +10C over 30 minutes  and maintained at this
temperature for 1 hour. The solid is filtered off by
suction and washed by slurrying with 3 x 100 ml of
demineralized water. The
N[bis(4-chlorophenyl)methyl]acetamide is obtained in a
yield of 95%.  Step 3 50 g of
N-[bis(4-chlorophenyl)methyl]acetamide, 250 ml of
n-butanol and 150 ml of  demineralized water, are
introduced at 20  2C, into a four-necked one-litre
flask  equipped with a mechanical stirrer and a
temperature probe, and placed under a  nitrogen
atmosphere. 135 ml of 37% hydrochloric acid are then
added over 15 minutes; the mixture is  exothermic and
the temperature rises to 32C, the dissolution is
partial and the  mixture is two-phase. The reaction
mixture is refluxed (93C) for 15 hours with  stirring,
under nitrogen. 125 ml of demineralized water are
added in a trickle over  about 5 minutes with stirring
at reflux, under nitrogen. 350 m] of reaction medium
are  distilled off at ordinary pressure. The
temperature rises to 103C. The crystallization is
completed by adding 125 ml of demineralized water in a
trickle,  while maintaining the reflux (105C). WO
2006/040464 14 PCT/FR2005/002489  The suspension is
cooled to 10  2C over 30 minutes and is then
maintained at this  temperature for 1 hour. The medium
is cooled and washed by displacement with  50 ml of
demineralized water. The
[bis(4-chlorophenyl)methyl]amine hydrochloride is
obtained in a yield of 98%.  Step 4 



50 g of [bis(4-chlorophenyl)methyl]amine
hydrochloride, 300 ml of n-butanol and  17.5 g of
sodium bicarbonate are introduced, at 20  2C, into a
four-necked one-litre  flask equipped with a
mechanical stirrer and a temperature probe, and placed
under a  nitrogen atmosphere. A white suspension is
obtained, which is heated to 80 f 2C.  This
temperature is maintained for 1 hour. The medium is
cooled to 20 f 2C and  29.6 g of epichlorohydrin are
added in a trickle (about 5 minutes) at 20  2C. The
medium is heated with stirring, under nitrogen, at 80
2C for 4 hours. The reaction medium is then cooled to
40  2C, after which 31.4 g of tripotassium  phosphate
and 0.29 g of sodium iodide are added. The reaction
medium is refluxed (108-109C) for 3 hours. It is then
cooled over about  1 hour to 20  2C and maintained at
this temperature overnight. 2.50 ml of  demineralized
water are added at 20  2C and the whole is stirred at
this temperature  for 30 minutes. The aqueous phase is
separated out by settling and the organic phase  is
washed with 2 x 250 ml of demineralized water. The
organic solution is concentrated at ordinary pressure
to 100 ml. A yellow solution is obtained, to which is
added 500 ml of toluene, and the reaction  medium is
then distilled to constant volume, at ordinary
pressure, while maintaining  the level by adding
toluene (350 ml). The temperature at the end of
entrainment is  110C. WO 2006/040464 15
PCT/FR2005/002489  The reaction medium is then cooled
to 20  2C and about 10 ml of a 62% solution of
hydrobromic acid in water are added over 5 minutes.
The crystallization is seeded with 0.01 g of
1-[bis(4-chlorophenyl)methyl]azetidin-3- ol
hydrobromide. 



The medium is stirred under nitrogen at 20  2C for 30
minutes. About 10 ml of a  62% solution of hydrobromic
acid in water are then added over 5 minutes with
stirring, under nitrogen, at 20  2C. The mixture is
maintained at this temperature for  30 minutes. The
medium is then filtered by suction and washed by
displacement with  2 x 50 ml of toluene. The
1-[bis(4-chlorophenyl)methyl]azetidin-3-ol
hydrobromide is thus obtained in a  yield of 75.8 %.
Step 5 50 g of
1-[bis(4-chlorophenyl)methyl]azetidin-3-ol
hydrobromide and 250 ml of  methylene chloride are
introduced, at 20  2C, into a four-necked one-litre
flask  equipped with a mechanical stirrer and a
temperature probe, and placed under a  nitrogen
atmosphere, followed by addition of 53.6 ml of
triethylamine over  5 minutes. The temperature rises
to 27C. The mixture is stirred for 30 minutes while
allowing the temperature to change, which falls to
+22C. The medium is cooled to  -10  2C and 14.9 ml of
methanesulfonyl chloride are added at -10  2C over
about  15 to 30 minutes. The white suspension is
maintained at -10  2C for 2 hours.  200 ml of a
solution containing 50 g/l of sodium hydrogen
carbonate are added over  10 minutes, while allowing
the temperature to rise to between +10 and +15C. The
dissolution is complete and the medium is maintained
at between +10 and +15C for  30 minutes. The medium is
separated into phases by settling and the organic
solution  is washed with 2 x 50 ml of .a solution
containing 50 g/1 of sodium hydrogen WO 2006/040464 16
PCT/FR2005/002489  carbonate, at between +10 and +15C.
The solution of 1-[bis(4-
chlorophenyl)methyl]azetidin-3-yl methanesulfonate in
methylene chloride is  



concentrated with stirring, under a vacuum of 50 mbar,
to 100 ml. Step _6 425 ml of toluene are added to the
solution of 1-[bis(4-chlorophenyl)methyl]azetidin-
3-yl methanesulfonate in methylene chloride. The
solution is distilled with stirring, under a vacuum of
50 mbar, at an internal  temperature of less than 60C,
while keeping the level constant by adding 200 ml of
toluene. The solution is cooled with stirring, under
nitrogen, to 20C and 32.7 g of  anhydrous tripotassium
phosphate, 8 ml of tris(dioxa-3,6-heptyl)amine and 27
g of  N-(3,5-difluorophenyl)methylsulfonamide are
added. This suspension is refluxed  (112C) for 20
hours. The medium is cooled to 25C. 250 ml of
demineralized water  are added in a single portion.
The medium is separated into phases by settling and
the  organic phase is washed with 2 x 250 ml of
demineralized water. The organic phase is concentrated
to 100 ml, under a vacuum of 50 mbar, at a
temperature below 50C. 750 ml of isopropyl alcohol are
added and the distillation is  continued under vacuum,
while keeping the level constant by adding 500 ml of
isopropyl alcohol. The recrystallization starts during
the distillation. The medium is  refluxed to dissolve
the majority of the product, and is then cooled with
stirring,  under nitrogen, to 20C over about 30
minutes (recrystallization at about 70C) and is
maintained for 1 hour under these conditions. After
filtering off by suction and  washing with isopropyl
alcohol (2 x 50 ml), N-{l-[bis(4-chlorophenyl)methyl]-
azetidin-3-yl}-N-(3,5-difluorophenyl)methylsulfonamide
is obtained in a yield of  79.2%. WO 2006/040464 17
PCT/FR2005/002489  Access to compound IX 



10 g of bis(4-chlorophenyl)methanone, 30 g of
formamide and 0.81 g of magnesium  chloride
hexahydrate are introduced into a four-necked 100 ml
flask equipped with a  magnetic stirrer, a temperature
probe, a nitrogen inlet and a sparge outlet. The
suspension is heated at 170  5C for about 3 hours. The
medium is cooled to about 100C and 30 ml of water are
then introduced over  about 15 minutes with vigorous
stirring. The mass crystallizes during the addition of
water and, after cooling to about 20  5C, the medium
is filtered by suction and  washed by displacement
with 3 x 10 mL of water. The
N-[bis(4-chlorophenyl)methyl]formamide is obtained in
a yield of 93%.  Access to compound V 50 g of
N-[bis(4-chlorophenyl)methyl]formamide and 250 ml of
methanol are  introduced into a four-necked one-litre
flask equipped with a crescent-shaped  mechanical
stirrer, a temperature probe, a nitrogen inlet and a
sparge outlet, followed  by addition of 23 ml of 37%
hydrochloric acid. The medium is heated at the reflux
temperature of the methanol for about 2 hours. After
cooling to 65  5C, the medium  is neutralized by
adding a solution of 38.2 g of sodium carbonate in 250
ml of water,  over about 30 minutes. After cooling to
10  2C, the medium is filtered by suction  and washed
by displacement with 2 x 20 ml of water. The
[bis(4-chlorophenyl)methyl]amine is obtained in this
form in a yield of 98%. WO 2006/040464 18
PCT/FR2005/002489  CLAIMS 1. Process for synthesizing
N-(1-benzhydryl-azetidin-3-yl)-N-phenyl-
methylsulfonamide of formula (I), in which R, R' and
R" represent, independently of  each other, one or
more hydrogen, halogen (Cl, F, Br or I), cyano, nitro,
linear or  



branched alkyl of 1 to 6 carbon atoms, linear or
branched alkoxy of 1 to 6 carbon  atoms, linear or
branched alkyl carboxylate of 1 to 6 carbon atoms,
trifluoromethyl or  trifluoromethoxy radicals and R"'
represents a linear or branched alkyl or
perfluoroalkyl group of 1 to 6 carbon atoms or an aryl
group optionally substituted  with one or more
radicals R" R' 0 ' R"  N\>- N R 6 R (I) characterized
in that a sulfonate of formula (II) in which R and R'
represent,  independently of each other, one or more
hydrogen, halogen (Cl, F, Br or I), cyano,  nitro,
linear or branched alkyl of 1 to 6 carbon atoms,
linear or branched alkoxy of  1 to 6 carbon atoms,
linear or branched alkyl carboxylate of 1 to 6 carbon
atoms,  trifluoromethyl or trifluoromethoxy radicals
and Rl represents a methyl,  trifluoromethyl, C4F9,
C8F17 or phenyl radical optionally substituted with a
methyl,  bromo or nitro residue WO 2006/040464 19
PCT/FR2005/002489  OSO2R1  N (II) I\ I\ R R' is
reacted with a sulfonamide of formula (III) in which
R" represents one or more  hydrogen, halogen (Cl, F,
Br or I), cyano, nitro, linear or branched alkyl of 1
to  6 carbon atoms, linear or branched alkoxy of 1 to
6 carbon atoms, linear or branched  



alkyl carboxylate of 1 to 6 carbon atoms,
trifluoromethyl or trifluoromethoxy radicals  and R"'
represents a linear or branched alkyl or
perfluoroalkyl group of 1 to 6 carbon  atoms or an
aryl group optionally substituted with one or more
radicals R" 0\\ /O  HN'S,R""  R" I (III) in an organic
solvent optionally in the presence of water, at a
temperature of between  20C and 150C in the presence
of mineral or organic base and of a phase-transfer
agent. 2. Synthetic process according to Claim 1,
characterized in that R and R'  represent chlorines in
the position para and R" represents a fluorine in
positions  3 and 5, and R"' represente a methyl, to
form N-{ 1-[bis(4- chlorophenyl)methyl]azetidin-3-yl}
-N-(3,5-difluorophenyl)methylsulfonamide. 3. Synthetic
process according to Claim 1, characterized in that R1
is a methyl  radical. WO 2006/040464 20
PCT/FR2005/002489  4. Synthetic process according to
Claim 1, characterized in that the solvent is  either
toluene, xylene, heptane, hexane, an ether solvent
such as tetrahydrofuran or  dimethoxyethane, or
alternatively a chlorinated solvent such as
monochlorobenzene,  dichlorobenzene, chlorobutane or
methylene chloride. 5. Synthetic process according to
Claim 1, characterized in that the mineral or  organic
base is either a hydrogen carbonate, carbonate,
phosphate or hydroxide of an  alcali metal such as
lithium, sodium, potassium or caesium, and
particularly  anhydrous tripotassium phosphate, an
alkali metal alkoxide such as sodium or  



potassium methoxide, ethoxide, t-amyloxide or
t-butoxide, or amine bases such as  DBU, DBN or
tetramethylguanidine. 6. Synthetic process according
to Claim 1, characterized in that the phase- transfer
agent is a crown ether such as 12-C-4, 15-C-5 or
18-C-6, pentaglyme  (Glyme-6) or polyethylene glycol
PEG 400, or tris(dioxa-3,6-heptyl)amine (TDA-1).  7.
Synthetic process according to Claim 1, characterized
in that R and  R'represent chlorines in the para
position and R" represents a fluorine in positions  3
and 5, and R"' is a methyl, the solvent is toluene,
the base is tripotassium  phosphate and the
phase-transfer agent is tris(dioxa-3,6-heptyl)amine
(TDA-1), to  form
N-{1-[bis(4-chlorophenyl)methyl]azetidin-3-yl }
-N-(3,5-difluorophenyl)methyl- sulfonamide. 8. Process
for synthesizing [bis(4-chlorophenyl)methyl]amine,
characterized by  a) the formation of
N-[bis-(4-chlorophenyl)methyl]formamide from
bis(4-chloro- phenyl)methanone in the presence of
formarnide, with catalysis using magnesium  chloride,
b) deformylation in the presence of HCl in methanol,
to give [bis(4-chloro- phenyl)m ethyl] amine. WO
2006/040464 21 PCT/FR2005/002489  9. Process for
synthesizing the product of formula (IV) OH  N R R'
(IV)  in which R and R' represent, independently of
each other, one or more hydrogen,  



halogen (Cl, F, Br or I), cyano, nitro, linear or
branched alkyl of 1 to 6 carbon atoms,  linear or
branched alkoxy of 1 to 6 carbon atoms, linear or
branched alkyl carboxylate  of 1 to 6 carbon atoms,
trifluoromethyl or trifluoromethoxy radicals,
characterized in  that a product of formula (V), or an
acid salt thereof NH2  R R'  (V) in which R and R'
represent, independently of each other, one or more
hydrogen,  halogen (Cl, F, Br or I), cyano, nitro,
linear or branched alkyl of 1 to 6 carbon atoms,
linear or branched alkoxy of 1 to 6 carbon atoms,
linear or branched alkyl carboxylate  of 1 to 6 carbon
atoms, trifluoromethyl or trifluoromethoxy radicals,
is treated with  epibromohydrin or epichlorohydrin at
a temperature of between 20C and 150C in  an organic
solvent in the presence of base, an additive and,
where appropriate, an  aqueous phase. WO 2006/040464
22 PCT/FR2005/002489  10. Synthetic process according
to Claim 9, characterized in that the base is
anhydrous tripotassium phosphate. 11. Synthetic
process according to Claim 9, characterized in that
the additive is  sodium iodide. 12. Synthetic process
according to Claim 9, characterized in that the
solvent is  n-butanol. 13. Process for synthesizing a
product of formula (VI)  O  HN'k 



R R'  (VI)  in which R and R' represent, independently
of each other, one or more hydrogen,  halogen (Cl, F,
Br or I), cyano, nitro, linear or branched alkyl of 1
to 6 carbon atoms,  linear or branched alkoxy of 1 to
6 carbon atoms, linear or branched alkyl carboxylate
of 1 to 6 carbon atoms, trifluoromethyl or
trifluoromethoxy radicals, characterized in  that a
product of formula (VII) OH  R R'  (VII) in which R
and R' represent, independently of each other, one or
more hydrogen,  halogen (Cl, F, Br or I), cyano,
nitro, linear or branched alkyl of 1 to 6 carbon
atoms, WO 2006/040464 23 PCT/FR2005/002489  linear or
branched alkoxy of 1 to 6 carbon atoms, linear or
branched alkyl carboxylate  of 1 to 6 carbon atoms,
trifluoromethyl or trifluoromethoxy radicals, is
reacted with a  nitrile in the presence of acid
catalysis at a temperature of between 50C and 150C 14.
Synthetic process according to Claim 13, characterized
in that the nitrile is  acetonitrile. 15. Synthetic
process according to. Claim 13, characterized in that
the acid is  formic acid. 16. Process for synthesizing
the product of formula (IV)  OH  N R R'  



(IV)  in which R and R' represent, independently of
each other, one or more hydrogen,  halogen (Cl, F, Br
or I), cyano, nitro, linear or branched alkyl of 1 to
6 carbon atoms,  linear or branched alkoxy of 1 to 6
carbon atoms, linear or branched alkyl carboxylate  of
1 to 6 carbon atoms, trifluoromethyl or
trifluoromethoxy radicals, in three steps a) a product
of formula (VII) OH  R R'  (VII) WO 2006/040464 24
PCT/FR2005/002489  in which R and R' represent,
independently of each other, one or more hydrogen,
halogen (Cl, F, Br or I), cyano, nitro, linear or
branched alkyl of 1 to 6 carbon atoms,  linear or
branched alkoxy of 1 to 6 carbon atoms, linear or
branched alkyl carboxylate  of 1 to 6 carbon atoms,
trifluoromethyl or trifluoromethoxy radicals, is
reacted with  acetonitrile in the presence of
catalysis with formic acid at a temperature of between
50C and 150C, to give the product of formula (VI) O
HN R R'  (VI)  in which R and R' represent,
independently of each other, one or more hydrogen,
halogen (Cl, F, Br or I), cyano, nitro, linear or
branched alkyl of 1 to 6 carbon atoms,  linear or
branched alkoxy of 1 to 6 carbon atoms, linear or
branched alkyl carboxylate  of 1 to 6 carbon atoms,
trifluoromethyl or trifluoromethoxy radicals 



b) the product of formula (VI) is converted by heating
in acidic medium into a  product of formula (V), or an
acid salt thereof NHZ  R R'  (V) in which R and R'
represent, independently of each other, one or more
hydrogen,  halogen (Cl, F, Br or I), cyano, nitro,
linear or branched alkyl of 1 to 6 carbon atoms, WO
2006/040464 25 PCT/FR2005/002489  linear or branched
alkoxy of 1 to 6 carbon atoms, linear or branched
alkyl carboxylate  of 1 to 6 carbon atoms,
trifluoromethyl or trifluoromethoxy radicals, c) the
product of formula (V) is converted into a product of
formula (IV) in an  organic solvent, n-butanol, in the
presence of anhydrous tripotassium phosphate, an
additive, sodium iodide, and, where appropriate, an
aqueous phase. 17. Use of
N-{1-[bis(4-chlorophenyl)methyl]azetidin-3-yl}-N-(3,5-
difluorophenyl)- methylsulfonamide for the manufacture
of a medicinal product for treating metabolic
syndrome. 


