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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-
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activity of narcotic and non-narcotic drugs.

The present invention also relates to the wuse of N-{1-[bis(4-
chlorophenyl)methylJazetidin-3-yl}-N-(3,5-difluorophenyl)methylsulfonamide in the

treatment of metabolic syndrome and visceral obesity.
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bar bi t urates, cannabis, cocaine, anphetam ne,

phencycl i de, halluci nogen or benzo- di azepines, for
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atoms, trifluoromethyl or trifluoromethoxy radicals and R’’’ represents a linear or
branched alkyl or perfluoroalkyl group of 1to 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 Cs,COs 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 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 1to 6 carbon atoms or an aryl group

optionally substituted with one or more radicals R”’.
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The condensation is performed in an organic solvent optionally in the
presence of water, at a temperature of between 20°C and 150°C 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
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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. i1s 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 DMEF,
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
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salt thereof with epibromohydrin or epichlorohydrin at a temperature of between

20°C and 150°C.
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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.
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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.

Y

(V) (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 80°C and 150°C.



particul arly sodiumiodide. A subject of the invention
is also a process characterized in that the conpound
of formula (V) is obtained by heating a conpound of
general formula (VI) in acidic nmedium O HN'k NH2 R
R RR (VI) (V) The process is preferably perforned
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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 50°C and 150°C.

A subject of the present invention is thus also the three-step synthesis of the

product of formula (IV)
(OgH
“
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,



met hanesul fonic acid, trifluoromethanesul fonic acid,
acetic acid, propionic acid or, nore particularly,
formc acid, at a tenperature of between 50C and 150C
A subject of the present invention is thus also the
three-step synthesis of the product of formula (1V)

(I'V) in which Rgnd R represent
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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 1to 6 carbon atoms, trifluoromethyl or trifluoromethoxy radicals, reacted with
acetonitrile in the presence of catalysis with formic acid at a temperature of between

50°C and 150°C, to give the product of formula (VI)

(V1)

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



HNRR (VI) in which Rand R represent,
i ndependently of each other, one or nore hydrogen,
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product of formula (VI) is converted by heating in
acidic mediuminto a product of formula (V), or an
acid salt thereof WD 2006/ 040464 9 PCT/ FR2005/ 002489
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of for in an | vent such as
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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 -40°C to +30°C. 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.
0 OH

O O Reducing agent O O

R R R R
(VI (Vi)




Is perfornmed in ethers such as tetrahydrofuran or

di met hoxyet hane, aromatic solvents such as tol uene,
chlori nated sol vents such as dichl oronet hane, al cohol s
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The reaction for formation of (IX) is performed in the presence of formic acid,
ammonium formate and formamide at 170-175°C, or of formamide with catalysis
using magnesium chloride. The deformylation of (IX) is performed in the presence of

- HCI in water or methanol. The deformylation of (IX) is performed under conditions

similar to those used for the conversion of VIto 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.
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3-yl}-N-(3,5-difluorophenyl)nethyl sul fonam de Step 1
50 g of 4,4'-dichlorobenzophenone and 300 ml of THE
are introduced, at a tenperature of 20 . 2C, into a

f DlerinREHE SecBBR 1o thE Sydth@jKoQU IBRMA-MIdBpRenyl)methyllazetidin-
3-yI}-N-(3,5-difluorophenyl)methylsulfonamide

Step 1

50 g of 4,4’-dichlorobenzophenone and 300 ml of THF are introduced, at a
temperature of 20 .+ 2°C, 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 £ 2°C.

The solution obtained is stirred for 3 hours at 20 £ 2°C. 230 ml of 1IN hydrochloric
acid are then added over 60 minutes at 20-22°C. 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 & 2°C into a four-necked two-
litre flask equipped with a mechanical stirrer and a temperature probe, and placed
under a [lacuné] atmosphere, and is then heated to between 68 and 75°C and
concentrated at ordinary pressure to 80 ml. The solution is cooled to 50 + 5°C 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.



mechani cal stirrer and a tenperature probe, and pl aced
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of product) of sodi um borohydride solution (solution
prepar ed extenporaneously with 2.7 g of sodium
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50 g of N-[bis(4-chlorophenyl)methyl]acetamide, 250 ml of n-butanol and 150 ml of
demineralized water, are introduced at 20 + 2°C, 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 32°C, the dissolution is partial and the
mixture is two-phase. The reaction mixture is refluxed (93°C) 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 ml of reaction medium are

distilled off at ordinary pressure. The temperature rises to 103°C.

The crystallization is completed by adding 125 ml of demineralized water in a trickle,

while maintaining the reflux (105°C).



30 mnutes at 80 2C and then cooled to between +5C
and +10C over 30 mnutes and nmaintained at this
tenperature for 1 hour. The solid is filtered off by
suction and washed by slurrying with 3 x 100 nm of
dem neralized water. The
ophenyl) met hyl ] agget am de is obt
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[ bi s(4-chl orophenyl ) net hyl ] am ne hydrochloride is

okt @ 196 gpichlogphyflen gregrdde®an a tritkdgy (about 5 minutes) at 20 + 2°C. The

medium is heated with stirring, under nitrogen, at 80 = 2°C for 4 hours.-

The reaction medium is then cooled to 40 + 2°C, after which 31.4 g of tripotassium

phosphate and 0.29 g of sodium iodide are added.

The reaction medium is refluxed (108-109°C) for 3 hours. It is then cooled over about
1 hour to 20 + 2°C and maintained at this temperature overnight. 250 ml of
demineralized water are added at 20 + 2°C 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

110°C.



50 g of [bis(4-chlorophenyl)nethyl]am ne
hydrochl oride, 300 m of n-butanol and 17.5 g of
sodi um bi carbonate are introduced, at 20 2C, into a
four-necked one-litre flask equipped with a
mechani cal stirrer and a tenperature probe, and pl aced
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tenperature is maintained for 1 hour. The nmediumis
cooled to 20 f 2C and 29.6 g of epichlorohydrin are
added in a trickle (about 5 mnutes) at 20 2C. The
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tyel@of 72€%nd about 10 M of a 62% sol ution of

hydrobrom c acid in water are added over 5 m nutes.

The erystallization is seeded with 0.01 g of
I_F‘DDTS(4 chl orophenyl ) net hyl ] azeti di n- 3- ol

hydr obr om de.
50 g of 1-[bis(4-chlorophenyl)methyl]azetidin-3-0l hydrobromide and 250 ml of

methylene chloride are introduced, at 20 £ 2°C, 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 27°C. The mixture is stirred for 30 minutes while
allowing the temperature to change, which falls to +22°C. The medium is cooied to
-10 £ 2°C and 14.9 ml of methanesulfony] chloride are added at -10 = 2°C over about
15 to 30 minutes. The white suspension is maintained at -10 + 2°C 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 +15°C. The
dissolution is complete and the medium is maintained at between +10 and +15°C for
30 minutes. The medium is separated into phases by settling and the organic solution

is washed with 2 x 50ml of a solution containing 50 g/1 of sodium hydrogen



The nediumis stirred under nitrogen at 20 2C for 30
m nutes. About 10 ml of a 62% solution of hydrobromc
acid in water are then added over 5 minutes with
stirring, -under nitrogen, at 20 2C The mxture is
mai ntai ned at this tenperature for 30 mnutes. The
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Tdre addeld uh b einglefpoitidrbiTaé edium is separated into phases by settling and the
chl or.ophenyl) thyl ‘]’lazetl di n-3-yl t hanesul fonate in

rREBHYS RhAse spyas ?ddglt & x 250 ml of defnineralized water.

The organic phase is concentrated to 100 ml, under a vacuum of 50 mbar, at a
temperature below 50°C. 750 ml of isopropyl alcohol are added and the distillation is
continued under vacuum, while keeping the level constant by adding 500 ml of
isopropy! 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 20°C over about 30 minutes (recrystallization at about 70°C) and is
maintained for 1 hour under these conditions. After filtering off by suction and
washing with isopropyl alcohol (2 x 50 ml), N-{1-[bis(4-chlorophenyl)methyl]-
azetidin-3-yl}-N-(3,5-difluorophenyl)methylsulfonamide is obtained in a yield of
79.2%.



concentrated wth stirring, under a vacuum of 50 nbar,
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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 + 5°C, 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 £ 2°C, 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%.
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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 1to 6 carbon atoms,
trifluoromethyl or trifluoromethoxy radicals and R1 represents a methyl,
trifluoromethyl, C4Fg CgF\7 or phenyl radical optionally substituted with a methyl,

bromo or nitro residue



branched al kyl of 1 to 6 carbon atons, |inear or
branched al koxy of 1 to 6 carbon atons, |inear or
branched al kyl carboxylate of 1 to 6 carbon atonmns,
trifluoronmethyl or trifluoronmethoxy radicals and R
represents a linear or branched al kyl or
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radicals R R 0" R N> NR6 R (I) characterlzed
in that a sulfonate of formula (I11) in which R and R
represent, independently of each other, one or nore
hydrogen, halogen (4, F, BosgRrl), cyano, nitro,

I i near or branched aIkyI of [1 o 6 carbon atons,

i near or. branched al koxy 1 to 6 carbon atons,
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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”’

N
HN™ R™
R" (1)

in an organic solvent optionally in the presence of water, at a temperature of between
20°C and 150°C 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
3and 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.



al kyl carboxylate of 1 to 6 carbon atons,

trifluoronmethyl or trifluoromethoxy radicals and R''
represents a linear or branched al kyl or

perfluoroal kyl group of 1 to 6 carbon atons or an

aryl group optionally substituted with one or nore

(80 SReraac)} 1O NS R Hf L) 1N S0ERAYsfoo2as9
solvent optionally in the presence of water, at a
tenperature of between 20C and 150C in the presence

of mneral or organic base and of a phase-transfer

agent. 2. Synthetic process according to Caim1,

char acd\RifHede Prddasd mBrdﬁlga{édCl%m 1 %Mr?c?&%d GRliOk ItRE Soll dht is

the position para and represents a fluorine in
prathier fobwese, Bylened héptanen deﬂ‘he mlegh@s@meet suches Hetahydrofuran or

Aot L SO TR P A

pdictde®Beraeny chllofudutade 6 methyitne chatidect eri zed in that Rl
is a met hyl radical. WO 2006/ 040464 20
tic_process. accordin

5/.002489
"ai m%“%ﬁﬁphoffﬁrqcf%rg% Ot'Ham tlh‘éhaéa(? fepiastt 1y hat t‘ﬂ‘é‘Fral or

tRbaeBase Xy LiBTRE 2 hp@REANQrbdMR%ABRborAR, Bh&MBRats 8F MRTbxide of an
such as tetrahydrofuran or dlnethoxyethane or

Aleady metalveich as dhinm; fadivem spAtassivm oncyeesism, and particularly
gyhh@&ﬁaﬁﬁéﬁﬁﬁghoggm@l Of ORENZ R AL OMHARE se&mm or

' ene ‘chlorid Synt hetlc process accordlng
Cﬂoasmnll mctlhamdc,t @hcm'éfd tiamyldxade othebutbxide,alr aprine basgarsuch as

gﬁ§ b?ﬁPﬁ“te ?Per ua1 gen car bonat e, carbonate,

€"6f an alcali nmetal such as
[ithium sodlun1 potaSS|un1or caesi um and
fart i Syhtoetiy praueksy decvuding rto [Eihias di whapétasqedainethatithe phase-
%Il'alﬁs e aggrﬁails £ lcléo%\)r(nl %%els legc as 1398]4["%% 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
3and 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 formamide, with catalysis using magnesium

chloride,

b) deformylation in the presence of HCl in methanol, to give [bis(4-chloro-

phenyl)methyl]amine.



pot assi um net hoxi de, et hoxi de, t-anyl oxi de or

t - but oxi de, or am ne bases such as DBU, DBN or

t et ramet hyl guani di ne: 6. Synthetic process according
to Caim1, characterized in that the phase- transfer
agent is a crown ether such as 12-C-4, 15-C5 or

1 glyme (dyne-6),pr polyethylen
ﬁ%gp%ggﬁﬂgg&?ris(dioxa-3,6-he%?yl)anine (TDA3¥?b¥ﬁ%&BKKQ489
Synt hetic process according to Claim1l, characterized
in that Rand R represent chlorines in the para
position and R' represents a fluorine in positions 3
and 5, pR8ds Br'syhifesifBthb Blodut i ré@luyealn) i s tol uene,
the base is tripotassium phosphate and the
phase-transfer agent is triséﬁioxa-3,6-hepty|)an1ne
(TDA-1), to form- H

N-{1-[ bi s(4-chl orophenyl ) et hyl ] azeti di n-3-yl }

-N- (3, 5-di fl uorophenyl ) net hgl -> sul fonam de. 8. Process
for synthesizing [bis(4-chlonophenyl)nmethyl]am ne,
characterized by a) the forpgatiqgn of
N-[ bi s- (4-chl or ophenyl )f
bi s(4-chl oro- phenyl) nt he presence of
formarni de, with catal fagnesi um chl ori de,

b) defornylation in th® presence ot HO in nethanol,

to give [bis(4-chloro- phenqup1ethyl] am ne. WO

2006/ 040464 21 PCT/ FR2005/ 002489 9. Process for

synt hesi zi ng the product of fornmula (I1V) OH NRR
(ROyhich R ) Bh irRreset. Rideperseriient sachreibise At prohydrogen,

%@&eﬂt(eﬁ ', BPUleI)PEyaHQ,rnqn&Mglre%%anched 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

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 1to 6 carbon atoms, trifluoromethyl or trifluoromethoxy radicals, is treated with
epibromohydrin or epichlorohydrin at a temperature of between 20°C and 150°C in
an organic solvent in the presence of base, an additive and, where appropriate, an

aqueous phase.



hal ogen (C, F, Br or 1), cyano, nitro, |linear or
branched al kyl of 1 to 6 carbon atons, |inear or
branched al koxy of 1 to 6 carbon atons, |inear or
branched al kyl carboxylate of 1 to 6 carbon atons,
trifluoromethyl or trifluoronethoxy radicals,

c gﬁ%ﬁ;i in that a prodggt of fornula (

ag?% sa t40?ﬁ€r eof N2 R R V) in which R a%%T/EREO@OOMSg
represent, independently of each other, one or nore

hydr ogen, halogen (G, F, Br or 1), cyano, nitro,

inear or branched alkyl of 1 to 6 carbon atons,

| mear syhebit 36088 asddi@xy 9fCldint 0, Bh&aéBORIMNOMNEs the base is
| i near ‘or branched al kyl carboxylate of 1 to 6 carbon
atriygrous ripofassvmmiesPpRteor tri f| uor omet hoxy radi cal s,

is treated with epibronohydrin or epichlorohydrin at

bl veng e et SRLURER SURR0, ZhREiPed B ol JRNaitive i
wiedrien gdpleopri at e, an aqueous phase. WD 2006/ 040464

22 PCT/ FR2005/ 002489 10. Synthetic process according

t o, d aim,9,: cterized iRt ase . :
by ouite ASCARRIAB G Ol SRl e he solvent is
pi-boesd. according to Claim9, characterized in that

the additive is sodiumiodide. 12. Synthetic process

according teo Cdaim9, characterized in that the
sgﬁc'vegl%m%gs %ﬁ-sgﬁb%f%ﬁ“g. alirgfiucg’rogtogglggf( synt hesi zi ng a
product of formula (VI) O HN K

0]
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R R
(V1)

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)

(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,



RR (VI) inwiich Rand R represent, independently
of each other, one or nore hydrogen, halogen (O, F,

Br or 1), cyano, nitro, |inear or branched al kyl of 1
to 6 carbon atons, |I|inear or branched al koxy of 1 to
6 carbon atons, |inear or branched al kyl carboxyl ate

ofyclados/@oges bon atons, triflgpromethyl or PCT/FR2005/002489
trifluoronmethoxy radicals, characterized in that a

product of formula (MII) OH RR (VIl) in which R

and R represent, independently of each other, one or
nore hydrogen, halogen (C, F, Br or 1), cyano,

NiiddaPor BrhmtPad alkbxPsRNGIEIInkYdmE flindartod bRnERIIRMY] carboxylate
atons, WO 2006/ 040464 23 PCT/ FR2005/ 002489 |inear or
befahteHeenranassys, dfifluorpgedylerrtsBnoramehexy radisalsr isgeacted with a
by. e : b o
e B ep SRR L o omhel o RPN 581 CHRa 150°C
reacted with a nitrile in the presence of acid

cht al ySynghetit paodesspepating ® ChihdBwelkaad@@ednu thab QI difcile is
%%E{hﬁ%kc process according to Caim 13, characterized

i W REY the nitrile is acetonitrile. 15. Synt heti c
process according to. Claim 13, characterized in that

tfe acSyohtliesic frovess eccaedig td €laifr 0% edwrdcmrized/ it Hesitzd agd is
tttggngrag%uct of formula (I1V) OH NRR

16. Process for synthesizing the product of formula (IV)

&
G
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, in three steps
a) a product of formula (VII)

OH

Rl

;UO

(V1)



(I'V) in which Rand R represent, independently of

each other, one or nore hydrogen, halogen (O, F, Br

or 1), cyano, nitro, linear or branched alkyl of 1 to

6 carbon atons, linear or branched al koxy of 1 to 6
carbon atons, |inear or branched al kyl carboxylate of
IpicprGosfaolion atoms, trifluorgmethyl or PCT/FR2005/002489
trifluoromethoxy radicals, in three steps a) a product

of formula (VII) OH R R (VIl) WD 2006/ 040464 24

PCT/ FR2005/ 002489 in which R and R represent,

i ndependently of each other, one or nore hydrogen,

hal Weigh K Shd RF repBéseft, iddeperfdéAtP of Bich &her! bAE8F ndke hydrogen,
branched alkyl of 1 to 6 carbon atoms, Iinear or
biraderen ddl, &b BoyDofyano.tritrg lmgatasbranchersalkyliofd e 6@arbon atoms,
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branched al koxy of 1 to 6 car atons, |inear or

branched al kyl carboxyl ate HYf 1°to 6 carbon atons,

trifluoromethyl or trifl[rro- radi cal s
R

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

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,



b) the product of forrmula (VI) is converted by heating

in acidic nediuminto a product of formula (V), or an

acid salt thereof NHZ RR (V) in which Rand R
represent, independently of each other, one or nore

hydr ogen, halogen (G, F, Br or 1), cyano, nitro,

| kneanodadicanched alkyl of 1550 6 carbon at oper/pEhos 00249
2006/040464 25 PCT/ FR2005/ 002489 linear or bran

al koxy of 1 to 6 carbon atons, |inear or branched

al kyl carboxylate of 1 to 6 carbon atons,

trifluoromethyl or trifluoronethoxy radicals, c) the

Plifshr 6t brahche@aMekRof Mo ¢ Sarb@6hE, SR edrYr %rﬁcmoaqikgq fcar%xylate
formula (V) in an_ organic solvent, n-butanol, th

pplk rfrearbam aterns di Bepsomethplorr asBuaremethespiagicals, an

addi tive, sodiumiodide, and, where appropriate, an
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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.



