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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.



activity of narcotic and non-narcotic drugs. WO
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preparation of N-(1-benzhydrylazetidin-3-yl)-N
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m xture. The conmpound of formula (lI) is obtained by
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cBr byamo, 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 perfluorcalkyl 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;CO; 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 1to 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’



atons, trifluoronmethyl or trifluoromethoxy radicals

and R'" represents a linear or branched al kyl or

perfluoroal kyl group of 1 to 6 carbon atonms or an aryl

group optionally substituted with one or nore
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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



such as net hanol, ethanol, isopropanol or butanol,
acetonitrile, pyridine, dipolar aprotic solvents such
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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
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aci §o @rer b aesicRedBshzpHeRone Oardl @@Uﬁﬁ okt TRP- #€ GntrdddBed, at a

aqueous phase i s separated out settling and the
orgwﬁﬁag Rohtatnitg ﬁ@we%%mmhsrakg'ﬁﬁy'am with

us eﬂcc(;]dlhlﬁﬂ @ﬁrh’%t ahdla $dnq:|©| rafure $1obq) ard plietd under a mtaogcn atmosphere.
4, 4. enzydrol. solutiaqn IS I r.o ed .af .

e Tl e SR e o, e e, BB seibon Hafagon
rreqlsrqmﬁaéxteﬁpoﬂnedsusaendmn 2 Rgpf sedintt @ommhﬁic. ands ﬂil afeiR%

poc R bR Ve 3 BliemRer v AT R Rty o under
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The solution obtained is stirred for 3 hours at 20  2°C. 230 ml of IN 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 & mechanical stirrer and a temperature probe, and placed
under a [lacuna‘] 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.



300 M of acetonitrile are added in a single portion.
250 m of acetonitrile are distilled off at ordinary
pressure, and a further 100 m of acetonitrile are
then added in a single portion.. 150 ml of acetonitrile

are off wth stirring, at ordinar
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solution is then cooled to 65 5C and 200 ml of formc
acid are added over 10 mnutes while keeping the
tenperature at 65 t 5C. The two-phase solution is

r ef b ethtipd G5363n dodled Do HOHBEIC wMidt 300 wil gOfonndis aBidiare ddded over 10
under amof |tro en. qutionis cool ed
with's ‘:lsr"v?“l‘= cepipe 85 e"i‘fmgﬂﬁ '7%3 “of dernineralized
vvater are added over 30 mi nutes. The suspension

obt dhefag-phaseselutiondg reflyxed (303°F for b aurawilgpigpropCingng, under a

t heEheEﬁlCHf%Jg&m bk %ﬁ{*o iR Codled thﬂxQE&rﬂH% 83Q z*t‘%{& €80 ml of
and_mai ntained at this teg&erature for 1 hour, The

sol fipipesalized vaiprae aded per 3Qminutss. The QusRensiea @biped is stirred for
s| uzg ina@s ¥d g @mnaaen @hol&d to LRGN ES°8ahd ¢ H0°CaIvEr 30 riinGtes
N[ blfﬁ‘w chl oro enyI ) met hyI ]acetanmide is obtained in a
yi et tE'BP%atB'G 1y Igyour.

N-[ bi s(4-chl orophenyl ) et hyl ] acet am de, 250 m of

n- blHeasobd i fitterdd @ffdy alctiordend weshad by atirphiigewith arse 100 m!t of
| nthoduced aa‘;mzo 2C, into a four-necked one-litre
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at hmyl)me acetgnidede pliteineddn a yield o P8%t hen

added over 15 m nutes; the m xture is exotherm c and
t hestépegrperature rises to 32C, the dissolution is
partial and the mixture is two-phase. The reaction
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ad die@menhmdt witek ke iotweduced 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).



about 5 mnutes with stirring at reflux, under

nitrogen. 350 m of reaction nmediumare distilled off

at ordinary pressure. The tenperature rises to 103C.

The crystallization is conpleted by adding 125 m of

water in a trickle, gwhile nai [May

C PR pftelch 50). WD 2006/ 040464 & PCT/ FR20 ET RS0 002480

The suspension is cooled to 10 t 2C over 30 m nutes

and is then maintained at this tenperature for 1
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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.



The organic solution is concentrated at ordinary

pressure to 100 mM. A yellow solution is obtained, to

whi ch is added 500 nml of toluene, and the reacti on
mediumis then distilled to constant vol une,

or di ure, while maintaining the le

addllw?]k?::jl ?%W‘gﬁ‘% (350 m). The terrpéerature at ?ﬁt en%f)s(/)(%ousg
entrainnent is 110C. WD 2006/ 040464 9
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to 20 t 2C and about 10 ml of a 62% sol uti on of
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The h Gl i lhkid Rs0.01 g of
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hyd obrom de.. The nmediumis stirred under nitr n at
e Ralhzation thspded it RO 1of 1 doR-Blorepheny e ‘F‘Bh r3-

: of bhigablonidec acid in water are then added over

mnutes wth stirring, under nltrogen at 20 2C The

m Xﬁgﬁedn%}] r@t}%@uﬁfﬁg g:%lo t hl ?0 %d’l t[mnu ?rAboﬁp 10 dml ofa

m nut [tere
wast3el spiptieti g hgdsehremic wdt hl witerK a@cth a@cd togtru@ ménuteF hwith

1- [ ol infildt AEORASRYD J
hydr glgrggourrtli%t I{rsﬁp,ﬁﬂasb 35 %ﬁgh@ﬁ% léjrhﬂnt§1n9<i at fthls temgergture for .
St e}? mingigs. Jhe fnedium is then filtered by suction and washed by displacement with

1- [0i sé 41 6AibRERPhenyl ) met hyl | azet i di n- 3- ol
hydrobrom&‘(}e and 250 mM of nethylene chloride are

|ntroduced at 20t 2C, into a four-necked one-litre

f1 2e 1-Bid-ghieraphgnylimethyHagatidinr 3ol hydrqbramide igfusyobtained in a
t enad af 251:%pr obe, and pl aced under a nitrogen

at nosphere, followed by addition of 53.6 n] of

tri | am ne over 5 mnutes. The tenperature rises

to . The mxture is stirred for 30 mnutes while

allow ng the tenperature to change, which falls to
+258¢ vﬁé [h@@rqﬂﬁm@e@)éme@ul]g@ndmé-o] hydrobromide and 250 m! 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 53.6ml of triethylamine over
S 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 cooled to
-10 4: 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/l of sodium hydrogen



-10:1: 2C and 14.9 m of nethanesul fonyl chloride are
added at -10+ 2C over about 15 to 30 m nutes. The
white suspension is maintained at -10 2C for 2 hours.
200 M of a solution containing 50 g/l of sodi um

hyd nate are added ovey m nut e
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+15C. The dissolution is conplete and the mediumis
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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 stiming,
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-difluorophenylymethylsulfonamide is obtained in a yield of
79.2%.
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trifluoromethyl, C4Fs CgF)7 or phenyl radical optionally substituted with a methyl,

bromo or nitro residue
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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 fluotine 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.



3. Synthetic process according to Caiml,
characterized in that Rl is a nethyl radical. WO
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di fl uorophenyl ) met hyl - sul f onam de.
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
Jand 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-y1}-N-(3,5-difluorophenyl)methyl-

sulfonamide.



