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WD 2006/ 040465 1 PCT/ FR2005/ 002490 NOVEL PRODUCT,

METHOD AND | NTERVEDI ATES FOR THE PREPARATI ON OF

AT ROPHEA0H6RI VATI VES The predent inventi on HGel/ERg003/§02490
a process for preparing azetidine derivatives such as
N-{1-[ bi s(4-chl orophenyl ) nmet hyl ] azeti di n-3-yl }-N-qui no

| -6- 5 yl nethyl sul fonam de and the di hydrochl ori de

thereof, N-{1-[bis(4-chlorophenyl)

nmet hyl ] azeti di n- 3-yl }- N- qui nol - 6- yl net hyl sul f onamni de

and N-{1-[bis(4-chloro-

pheny| NGBl PRODYCEH METHOD AWD INEERMERHY HRHERR THEt

hyl sul f onam

1-[ bi s(4-chl %W%T@rgﬁﬁﬁaz@% n-g‘-I\{/IL\EY\Equi nol -

-yl methyl sul - fonamde in its base form and

N-{ 1- [ Dhs (et ahoghpAy kolaes hiyl ]aapedclesh rfo3- gtb}}arildglazetldlne
(3, 5-di fl uorophenyl) net hyl sul f on e s}’ d . N 6
p@ﬁl’é’i@tl"%p gmth as |18T{1db18(‘bibler4>eb@1y ﬂi‘3§ ﬁ&ﬁh THHRG O

g{?ﬁt@l{dlﬁ eoafnd(“tﬁgI B@?ﬂ)‘ahﬂnﬁg GhEAT N- ?1“[1)1S(4 chlorophenyl)

0ose 0 e and 1s thus useful
tinethty[ emmim yb}nN—qmmleﬁnylmthydn‘ulfodamxdled and AF f1e511$(ﬁg=h10r0-

B DB RO S Sha N b OPh e Sp EmdEy o, The
S UMD é\ﬁ?ra )g&gﬁrémj&ﬁﬁ}ie\ﬁ?l)&éth@l]ﬁﬁtl@ﬁf - $-y1 TRUSuind1 8- fimethylsul-

nmpoun used for treatlng or reventln

pﬁmaimubem its hase fordi angl Neﬁr[bmﬁwelnmhe@ﬂkn@hxl]azeudm- -yl}-N-
dj
cbr SHt e SRS AU B B ossHFHL RS FIEAE aBplllon WO

dp 58465 gnd i RAGIVH Nk UlavEig, hiphnifinidy tfac kamabmbidpi'eeembrs and
neur opat hy, glaucoma, m_graine, Parkinson's disea

Apag‘heulmiay th@s@(’%@ﬁé &yperand s ﬂp@ﬁ gfpfgl in Ko EertmenhARd l%evgntlon of
S%lﬁ?li Srsde ect%ngd IIH% hce%ﬁjlp gg?@rﬁSl e HhtphdeEystem, the

men ymus al sor Tourette's

Sydidio0f8Rulat @ ndécriiesdyisteas ba thebrqspllraoryd S}smndeaml reproductive
cancers, drug-induced | oconot or di sorders, [

ni a

esigerdessa Bhiss T 6Rmpoyndaney b ussddos [erting OW%V&)(/@H% PYyfhoses,
cal as tip {08! OSiepil 3
vomﬁ{MHr%a, |Sas% Eﬁ}a%giéat |ar?g( ezfsorqgsg‘g@é bul Jlkr?%%g cpilepsy
an@ureddganeratidie Setepel lareandr gpumbcsmbdl@crsd1sqrderg,5cq,@amer@sorders

fromchronic treatmets and .al cohol or,dru oi d
bBgadi tIDNEESs Panica ftaRsss, p%"&%’ﬁ?’i ne%ﬁﬁﬁ@i”an@?\‘&ogla fifgraine,
pﬁﬁ‘ﬂﬁ?ﬁ&# queaégakliﬁghﬁg?g%e%e PRAZRHLFE RROREReynh@’s disease,

exanpl e use, as anal gesics or as potentiators of
t hﬁnel‘; akgmpilsivaobiassivy  disordenr senilec ntian-thgresot digorders,

Ji'oflgrette 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 benzodiazepines,
for example) abuse, as analgesics or as potentiators of the analgesic activity of

narcotic and non-narcotic drugs.
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WD 2006/ 040465 2 PCT/ FR2005/ 002490 The present

invention relates to the devel opnent of a proce f

s BOG6/D40APSt he products N £ PCT/FR2005/002490
1-[ bi s(4-chl orophenyl ) et hyl ] azetidin-3-yl}

- N- qui nol - 6-yl met hyl - sul fonam de and N {

1-[ bi s(4-chl orophenyl ) nethyl]azetidin-3-yl}-N(3,5-dif

| uoro- phenyl) et hyl sul fonam de, that is conpatible

with |arge-scal e production. This 5 production process
made i Theppesér Im/eht)omi reﬂzpemts)ethwdcwlmnhentt hfa pm0ﬁ$sl fomsynghesizing

t he t t
THe prucitont AR o 'onﬁg?ﬁai 3 '-ﬁg'}ngﬂ-y Sqffol Y yimethyl-
U QuIRREmedeY SM&' N t[‘{b@é@4 E%Mh@ﬂbﬂﬁnetﬁﬁ?az@ﬁdiﬁ%@l}-N—@ 5-difluoro-

invention also re es to the use of
Neeby]bietylsutfohamisieh dhat| is- compatible w1th large-scale production. This

e S b PP gy

dinq§siftions af iRertricattdshe of et ﬂirﬁbheﬂ@iwdmsbys ylebamtogtdphy on silica,
I mune system the cardiovascul ar or endocrine system

oand teaise exysiatliaatioy teshwiguedy,  and reproducti ve

di sorders. Thus, this conpound nmay be used for

treati *f'ﬁ gfeserﬁrlﬁ\yeiﬂgh Qﬁg Q§l¥f€§ QS B usk ¢ NI M8s(4-chlorophenyl)-
schi zophreni a, ‘anxi ety di sorders, depression,
epiettgplayetidire B+yd ) dgqurirelad- ylnm'ﬁ;thyisrlﬁmeﬂni@r chh;yjirochlonde in the

|nocereb |1 ar disofrders niti 15 di;sorders
FBSEITeR] 89 2K 6F SRPHeRS AP e AT ARy the
glrﬁlﬂﬁﬁé'f?ystéﬁ'l Gh&kfBiovadialdiop %ﬁdbcﬁné‘ sgRanor th ehatamey system,
di sease,” Huntington's chorea, Reynaud's disease

tamimerprodmnpmchsov@er@b“g@@s.tmé epmponEé mmays bajysed For treating or
ntia,

tt
t gliﬁgﬁ}glgdygxf%ﬂ%e& énag(?lﬁglr&hlzapsor E@ ragxi%t aﬁighg?&?? depression,

gatp*sﬁ 10sesteghbRe oI, QereBElar 41) spinctesdbearadisorders, cognitive
endo oxaem c shock, haenorrhagic shock,

h¢isorderss head i injurissafnLE atiagksy nephsral aqeu@pgég,s%lgucoma migraine,
gP%rg(nféor?’ sSdCJD Sﬁr 0% %1ein{ @Y dikdaGe, u?iﬁh%tﬂﬁ s cBéfeh e m)ynaud’s disease,

ers G MAOr anor exr’ a
dtrélﬁbﬂercSmpunlveV@afﬁsi’vg fdisordet, hrsemliles dlemmltla)s rth;;masn ddisorders,

Cacueie s%%a%%a%aéw&gS' i P s SAREE e induced
b Fo%é%tg{o?z ‘%ﬁ’%o?(?e?s Qtﬁnﬁx aéﬁflio@c)xa@ﬁi{s €shoff, %@ﬁl@ﬁﬁé@@ Shock,

enti ators of e anal gesic act|V|tyo
nayménsmnandsmﬁma,n amnmmokogr&ah ghseascs,t manltiple aiqlrémls ofomiting,
nmet abol i ¢, syndrone, viscer al 0

b
| evbmapsainEIdRers, CalANa o nsp 2 o ﬁfﬁs& Gy diggrders, in

0 s S r RQdof @ bids) baﬂwur t
%%ﬁgl s&(@r o b%?ogﬁaéﬁsﬁgnﬁdhg}%})azegl di ngsébk;ll N aryl e

ocarinebisy oarajtle) metphytasiind, ghencyclide, hallucinogen or benzodiazepines,
for example) abuse, as analgesics or as potentiators of the analgesic activity of
narcotic and non-narcotic drugs in the treatment of metabolic syndrome, visceral

obesity and levodopa-induced dyskinesia.

Patent application WO 01/64634 describes a general method for synthesizing
N-{1-[bis(4-chlorophenyl)methyl]azetidin-3-yl}-N-(aryl or heteroaryl)methylsulfon-

amide.
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anide WD 2006/ 040465 3 PCT/ FR2005/ 002490 The term
“aryl " denotes a phenyl, naphthyl or indenyl radi
t W3 3006/040465¢i ng unsubstitut8d or substit ut &TWWOS/OOMW
one or nore hal ogen, alkyl, al koxy, fornyl, hydroxyl,
trifluoronethyl, trifluoronethoxy, -CI}aJk, cyano,
-COCH, COCal k, am de, al kylsulfanyl, alkylsulfinyl,
al kyl sul fonyl, al kyl sul fanyl al kyl, 5
alkylsulflnylalkyl alkylsulfonylalk | or
hydr oxyBheydrm "Bhyl" tdenated hqﬂaenydanyphthytecansdenyémcbm; thiese aryls

b hi azol h b
S0P 38U RS SRR Sy, 91RO, o,
t;ydfl)x yli %ﬁ@@x@hﬁé{h 1, &ﬁﬁﬂfr&ﬁaﬁ&y, -c@&w Bn¥) .-COOH, COOalk,

rroy rdyl, ‘pyrim %/ umogﬁ1311
1arRids, 4 t@kylaﬂi&iybu soqllwh;g finyl,  t mikadslfpnyland alkylewfanylalkyl,

B e

hb(éi‘fz@ﬁl‘x‘ifl; t BenkbthiE6l pet hybnzotHiéryfl) u%mfaktﬂyly chramanyl, 2,3
COQal k, al kyl sul fanyl, al kyl sulfin

adlhydrgberfzoﬁwl zﬂ,lkshhé’émﬂ)alﬁ%ﬂﬂHPWJ ﬁHkauglmafZPb@n aspgpromanyl,
¥i al Pat
e S

’\Hﬂa]zo[}lbl ﬁ(d4-th1%ﬁ’yl rings, these heteroaryls poss1b1y being unsubstituted or
chl oro henyl ) et hyl ] azeti d

-3-y[1-N- ,
hetbstigiady | ) h)?I s BRIogFA i Iaﬁfygt g?‘%‘P%( awfhrﬂ’?{én trifluoromethyl,

’\ﬁfﬁf FEEH& r?éﬁ 888, 1O.CQOH, COOalk, alkylsulfanyl alkylsulfinyl,
¢hl or ophenyl ymet hyl Tazefi di n- i N-

( @klsulifddylior oypkydsutfappietkyll s wlkdsdfdelksind taé(y sulfonylalkyl  or

%%B’FW@T (14 chl orophenyl ) met hyl ] - azetidin-3-yl}

- Y6-yl met hyl sul f onani de, nanel y

1-[ bi s(4-chl orophenyl)- nethyl]azetidin-3-0l and

N- (ar ypatext REGH WOMB! ayb 3 |desurides dRe isgnthbsds of N-{1-[bis(4-
presence of 20 trlphenylfhosphlne and dj et hy

a?‘ﬁdﬂ"vh‘ﬂ%)ﬂ}ﬂﬂ&ﬂbwmyl oyl rchelremy iy lulfppagaide starting
E)Y%E P?%lylg e(r)rilffa’I € colﬂﬁcﬁle toPIq ¢ Oﬁ“@ﬁ@ @ﬁl%ro%@%@lﬂﬁ&hﬁ dzEfidiR3ey1} -N-

TOITH ograpni es on ICa a

C(ﬂ&ﬁﬁiubt@&bﬁﬁﬁnetﬁﬁ@ulwrﬁﬁﬁdﬁ dndv et Nofl- [roed(:&bhalsrdphewl)methyl]
nprovement in the process for . synthesjzing

1a2[e§d51c3rthNwm1réw§lmﬁ¥édﬂ$§fP?m’aléé¢ i AR y| 1} [bIS(4 {chlomphenyl)

ek XT3 AL 00 st ol Bpresnc o
wiriphenilpledspine tiod) diding azd'dlearhmbédte $DEARY s sn ¢oartenlvdanh guch as
the M tsunobu reaction, erfor&gﬁg n tol uene | ns{

ofetrabpdrofizaRe dhipse BioURTth e RRIASPAAITE 9% Wt G thles on

silica and/or crystallization.

The present invention relates to an improvement in the process for
synthesizing N-{1-[bis(4-chlorophenyl)methyl]azetidin-3-yl}-N-quinol-6-ylmethyl-
sulfonamide for scaling up, with isolations allowing high purity of the products
without chromatography. The novel synthesis concerning the Mitsunobu reaction,
performed in toluene instead of THF, makes it possible to simplify the process by
dispensing with the chromatographies on silica, the changes of solvents, the static
drying of the organic solutions over dehydrating products (replaced with azeotropic

distillations) and makes it possible to crystallize the N-{1-[bis(4-chlorophenyl)-



di spensing with the chromat ographies on silica, the
changes of solvents, the static drying of t 0ani
s Q2086/840465 dehydrati ng préduct s (repl ace‘gfE 05%02490
azeotropic 30 distillations) and nmakes it possi bl e to
crystallize the N { 1-[bis(4-chlorophenyl) WO

2006/ 040465 4 PCT/ FR2005/ 002490

nmet hyl ] azeti di n-3-yl }-N- (3, 5-di fl uor ophenyl ) net hyl sul f
onam de and the N~ {1 -[bis(4-

cﬁegwblmmgl Py dotphemynstoyi g ey et - i
SR L RO o BORE DAL PEIRLy o

”ﬁ@ﬁrdphndl@ﬁﬂiob{ Sridreohbipéttomategiaphy. pr oduct, the 5
novel “salt

N-{1-[ bi s(4-chl orophenyl) et hyl ] azetj di I }-N-quin
| - 6-yl ABe BSFIS@GIIUV@F‘&%#?%@S% #tdt%iﬂgk 9 Qgta%/*ﬁ&"%‘g Pf°‘9“°t the
[ NYduinol-6-ylmethylsul-

S L B & o flingl 6-yimethyln

ommmdlhydmmaopdesmmm@ﬂ {1|={w(4>c1hibmphmsdhm@hy1}azetldm—3 -yl}-

i sopr.opano refe i n pre ence . of

h%%eﬂr%w{%ﬂhﬁwl nARiqes gﬁﬁéﬁghtﬂ“% %"18? ‘&ugl ¢ grpsence of

N 1, and preferabl th e of 5-6N hydrochloric

ﬁ¥drofh1?réc ﬁmg ﬁn g?%rr? R%%oy anrreptr%ﬁa] gzl(relt [ %I})rr? sencyI }-N-qui no
| aci@iyisnpopgiadul f onami de 7 and of
N-{1-[bis(4-chl orophenyl ) met hyI ] azeti di n- 3-yl } N-

Sag c g r S :rﬁ‘la %? J(Pugﬁ RS ymf @f L(ﬁ Qgﬁ%gﬁg‘lgthgﬂ a%ﬁ 8- &f}dN -quinol-
X 6%eth?lsuﬁ®tﬂdﬁdé 7Tzh|E aiCN- 21 [b@f@-@ﬁordﬂmﬁﬁ}ﬂ)meﬂiyll}ﬁetldln- -yl} -N-

n- but anol I 9 theti
O (hxboromeey meleHspifgnamifie 531 PSTPEIAESITY Jgy e Symthetc
Tgéhlég{é?l)(_:HZCI 2 N~>- N\ \ - A

'!“

NH, x HCI
1. NaBH, / THF
2. CH,CN; stO O O HCI I/ n-butanol O O
c ct c cl ci cl
c
0 OH

L\/Br 0

oN/j

NaHCO, / EtOH N'x HBr NaOH.,  pph,/DIAD / Toluene S—

N

AY
Ar

- onon | -
Cl I I cl

4
V

: Ar = 6-quinolyl
9 Ar = 3,5-difluorophenyl

o

HCI

e

MeOH / iPrOH
cl
O o]
(e} /]
o N
NH, MsClI / Pyridine/CH,Cl, é\\ N N/S
| B ————— NH O y
" | Ar
ok C
, 2 HCI
|

O

5 : Ar = 6-quinolyl
8 : Ar = 3,5-difluorophenyl .
15 7 : Ar = 6-quinolyl

Scheme (I)
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gl Idl Cl 6 : Ar = 6-quinolyl 4 C 9 Ar

, 5-di fl uorophenyl HCI MCH_/ iPrOH C

| BQi2906/84%495109 NH 2012 S AP 2 NH O NN NE%.T@T%ZRPS/-OOZ”O

Ar ,2 HO 5 Ar = 6-quinolyl C 8 :@ Ar =

3, 5-di fluorophenyl 15 7 : Ar = 6-quinolyl Scheme (1)

WD 2006/ 040465 5 PCT/ FR2005/ 002490 According to the

procedure described in synthetic scheme (1), the

N-[bis(4 chlorophenyl)nethyl]acetanmide 2 is obtained :

fr om 4AdtordingHodhe mmdme%w@eg! inrsynthgic prhegierdl thg N-[bis(4-

sadi um borohydr.i de, in,tet.r f ;

QPR PRt ey 248 JEeR 40t 4 RIGbREEnBphenone 1 in

1 thk-Rksehé Soaip eyl drie! iy tedya finan cidaheredf deetonitrile in the

N-[ bi s(4-chl oro- phenyl)nethyl]acetam de 2 in the

ppessence of silfusiechcsehl ori ¢ acid and butanol, and is

|SFIated in the formof the hydrochloride 3.

1-[ Bi s¢4-&hto azet:| di e _I'bis(4-chloro-

hydrobéé#@gg)Qﬁﬁgsg¥éﬁgﬁggx r%ﬁ1lgpkg?§ﬁgh;g¥?nbgﬁgd © On?

E Eha{ytlbgmﬁiyb]aoammplf ) iretheyr¢seniaef hydioddérioadid@nd bptanol, and is
he ) presence. of ethanol, gnd sodi um bi car bonat e,

aﬁﬂlaFWe‘HﬂPen %Iﬁé‘h"ehxdﬁo%dﬁ esence of hydrobronic

aci d. The advantage of using

1- [ bi s 4Beld-eheRipRENY i&hAYzE6diat3-6li Kyddo2bmide 4 is prepared from

hydrobrom de 4 is that it is possible to diversitX t he.

c bibromahygosi and n[bas(4fhlopaphenyl)methyljamine hydrochloride 3 in the

presence of ethanol and sodium bicarbonate, and then in toluene in the presence of

hydrobromic acid.

The advantage of using 1-[bis(4-chlorophenyl)methyl]azetidin-3-ol
hydrobromide 4 is that it is possible to diversify the chain in position 3 of the
azetidine by reacting an N-(aryl or heteroaryl)methylsulfonamide of the type S or 8 in
the presence of triphenylphosphine and diisopropyl azodicarboxylate (DIAD) in
toluene with 1-[bis(4-chlorophenyl)methyl]azetidin-3-ol. It is generally described n
WO 01/64634 that the solvent used is refluxing THF with DEAD. It has now been
found that toluene is preferable with a temperature of between 40 and 60°C and
preferentially between 50 and 60°C, and makes it possible to dispense with the
chromatography step, in particular for N-{1-[bis(4-chlorophenyl)methyl]azetidin-3-
yl}-N-quinol-6-ylmethylsulfonamide. ~When the reaction is complete, a
toluene/isopropanol azeotropic distillation makes it possible to remove the toluene,
thus leading to crystallization of the N-{1-[bis(4-chlorophenyl)methyl]azetidin-3-y1}-
N-quinol-6-ylmethylsulfonamide without causing the triphenylphosphine oxide to
precipitate. This improvement thus makes it possible to envisage a large-scale

production of such products, which has not been achieved previously with

purifications by chromatography.




10

15

20

25

azetidine by reacting an N-(aryl or

het er oaryl ) net hyl sul fonam de of the type 5 qr '
tﬂ\é‘)@logdéﬁ&{ﬁ%f tri phenyl phosfhi ne and dii 5&9@6{#50@/002490
azodi carboxylate (DIAD) in toluene with

1-[ bi s(4-chl orophenyl ) et hyl Jazetidin-3-ol. It is

generally described in WO 01/64634 that the sol vent

used is refluxing THE with DEAD. It has now been

found that toluene is preferable with a tenperature of
bet weefhdpresend iB@Mtiemhias madsfibpessibicatol optaie & REasASSOr gyighesizing

60C . an es.it possiple .to di se, w t
ol rebuBRa RSP RS U kb Bhemistfon
Narhiere] Ellasdferfzali 8y ophenyl ) met hyl ] azeti di n-3- yl}
-N-qU|noI-6-yIne?hylsulfonanide. When the reaction is
conplete, a toluene/isopropangl azeotropic

di sti | Ratesefiomek ESbistd-gherepianyDmethydagsdin-frol iyiebrpamide with

t l,eadi ' ' of_t

oo PPl o il Jhn fif, prasence of DIAD and
l\lrrgih'ﬁmﬂbl?&ﬁhinaﬁp hylusnd, fto feum azﬂsa { Mbih(_éb@tlcutaplmn_?_%mtwl]azet1d1n-3-
tri phen osphine oxide to 25 precjpitate. is

| S B o ey el SOBEF BT BCE B iofedage. o

| arge-scal e production of such products, which has

not beepe ?fe@érﬁ\{ﬁ%n%ﬂh@ﬁha&émgb&s}ible R8I 6bthinCadyneesisyY N-{1-[bis-
chr omat ogf aphy. WO 2006/ 040465 6 PCT/ FR2005/ 002490

Ttéecidompberty Jnrethyilazetidindsyl rdttquinel-gotssthylaulfonagide n dihydro-

pracess for synthesizing
N %icg?rﬁgtgﬁ?egr%é'phenyl ynet hyl Jazetidin-3-yl}-N(aryl
or heteroaryl)nethyl sul fon- am de, characterized by a)

react i gnreattiolr o1 $hiddcttleroplpdngreiytinbatidim2 el ihgdrobfngide with
hydr obrom de with

5 N-(aryl : .
h @i@@iryﬁv}m%thm@@@%ﬁyndég PHSTIE ofPLAR#wd triphesylpRosphine

apd | SADRRA] idfth-3-yl}-N-quinol-6-yl-
SRS Lk e )N quine 6
y et dudfoyamide (thetreactian yd Preferdbly perféroredrat ddsmpérature pisbetween
isolated. The present invention has nmade it possible

t 60 and &9 ﬁ?)aa@;}ﬁ%esi s of N {I -[bis-

(4-chl orophenyl ) net hyl ] azeti di n- 3-yl ) - N- qui nol - 6-yl net
hyl'sul p W?l—%iﬂ”%%roﬂ&n?ﬁfn@ﬁﬂyﬂEzeti@ﬁﬁ!-@(%tﬁfqlﬂlﬁﬂ—@ylmethyl-

a) reaction o

1s(lfsingtoidec g croopérady intoreNhii[bistéchlgraphgnydmethyljazetidin-3-y1} -N-

hydr opyr omi wi.th N quinol i.n- 6+ 1 de :
R RE SPRE b Ber b AR P T IME B e or i
t Bbgl%'[ﬂﬁnolf HiH Wlisolated. o _

N-{1- [ bi s(4- chl or ophenyl ) net hyl ] azeti di n- 3-yl }- N- qui no

| -6-yl- methyl sul fonam de (the reaction is preferably

per f or Fbeipeesery inveptian heyleo mrdepresible to obtain a synthesis'of N-{1-

[bis(4-chlorophenyl)methyl]azetidin-3-yl}-N-(3,5-difluorophenyl)methanesulfon-
amide 9, characterized by the reaction of 1-[bis(4-chlorophenyl)methyl]azetidin-3-ol
hydrobromide with N-(3,5-difluorophenyl)methanesulfonamide in the presence of
DIAD and triphenylphosphine in  toluene, to form  N-{1-[bis(4-
chlorophenyl)methyl]azetidin-3-yl} -N-(3,5-difluorophenyl)methanesulfonamide,

which is 1solated.

The present invention is illustrated in the synthetic examples that follow:
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15 40 and 60C), and then b) the
N- bi s(4- chl orophenyl ) net hyl ] azeti di n-3-yl }- [
V%O}% f! &5 syl fonani de is %onvert ed into lLéT)}kl&%Og%OMgo
I\I-{l [ bi s(4 chl orophenyl ) net hyl ] azeti di n-3-yl }- N
qui nol - 6-yl met hyl sul f onam de di hydrochl ori de
(preferably in the presence of HO in isopropanol),
which is isolated. 20 The present invention has al so
made it possible to obtain a synthesis of N { 1-
[ Bkamhgledhl or ophenyl ) met hyl ] azetidin-3 -yl } -N-(3, 5
- di fl uor ophenyl ) net hanesul fon- am de 9, characterized
b a P .
¥t BN orertism P metiylapetidip-3y1-N-quinol-6-yimethyl
hytﬂfdihbﬁﬁtlﬁ 4 thé infermediates thereof according to scheme (I):
N-(3 5-di fl uor ophenyl ) net hanesul f onam de in the
Fe?%ﬁ@n 8f the Rhtéfh&iidle N-joRfieRKIoRSRYIINehyTacetitiéne,
orm N- 1-[bis(4 25

Ch| h | thyl ] tid
"N (3, B3 g,‘gqf) ”Ewp%mrgﬁ»?q%@%ﬁéganﬁqu T

8k i TLESR, (RGRAPBst SRS a8 Abpesn

Taﬁ%@%bﬁ@%%el il seilldtidr @panatandrrobrought to 65£5°C. 20 g

bi s | orophenyl ) net hyl ] azeti di n-3-yl }-N quino, .
Tdect benzaphasRamcisold inht20) il cRinkHFagiesthen added with

| 0
BRSPS PR il fing. v
Oa BéricH f 6oty Dhe einpdritae oftk rdfktioh nodss THaiatained at 65+5 °C

placed in a 500 mM three- necked fl ask equi pped wt
afirtben ors howr ePnoesthe Heackighas e9mp stezﬁierﬁea%%é%‘ﬁﬁ ds edbled to

:g(g» °l|:Zangir A{J%E B {rﬂ)l%é‘@}é%cggﬂg a%lcféo%tlldrj AL RN SRE MThe aqueous

4pHase G4 %ﬂl&reabﬁﬁzcﬁghﬁ@?nﬁse% ml neakdite 7028°arand® bbdutH 00 ml of
arethen added irring. 16.5 nl of

rTﬁHlFaatresmmbw@/ by chstilatide hmemédxf egetopitrilsearg idded &n the reaction

B pachpled 3¢ SR BB Pt HatRon Figipm s hen broveht
I %28@-5]( @rstoha%rto Hiil %@Pﬁbou?f@@ i1 Nes, 36 %3&{95@/5‘ sﬁl?ur?com @lsSolved in

Feactiron mass IS coo C and 84
nel5atil bY gurifidd osates mnlmhnsmltmdu@d avee 30hmimuéeid &he ta“mperature is

aqueous phase is renoved, the organic phase i
e AISE o o O Aoy i o Blcics 400 B oppurified

di stillat cet d

et s 48% 1980 rfieuh oSS P 08T G e PERhe Bl is e

Of o1 ad ERGINt SRR HHBP Fort 1TRH0 BEiAKENtuntil the start of crystallization
is observed). The medium is then cooled to 5-10°C. The suspension is then filtered.

The cake is then washed with 30 ml of purified water, filtered by suction and dried in
an oven under vacuum (40-45°C/5 mmHg) to constant weight.

23.3 g of N-[bis(4-chlorophenyl)methyl]acetamide are thus obtained in a yield
0f 91.1%.

Preparation of the intermediate 1,1-bis(p-chlorophenyl)methylamine

hydrochloride
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to 805C so as to distil off about 100 ml. 15.3 g of

95% sul furic acid dissolved in 85 m of pyrifl
WHQR0Q/@Q468n i nt r oduced oveP 30 i nutes. Eﬁgﬁkﬁ‘ioosmozwo
tenperature is nmaintained at 805C for 3-4 hours. Once

the reaction is conplete, 300 ml of purified water

are added to the reaction mass at 705C, and the

resulting mxture is then 20 cool ed and nai nt ai ned at

505C for 30-40 mnutes (until the start of

cryst aT8.3 zaofi Nribis(4scldprophersdmetiyyilacetaaiden20Q mlfm-butanol and

g?% m? g%p%ﬁecggrgwggreﬁ#ﬁggglsﬁrht e re%l&? (Ldéﬂ)él\gr\?ﬁh a m@%anical

fétirfe@l @dthByndib@td @fd amsdrmeqms@ureauund dmﬂpmgvﬁmnelnand a
(40- 45C/ 5 mrHg) to constant weight. 23.3

Nedndpaser -2 | ooy ikl ns;/naoﬁaﬁeﬁw Bubbler awnise %Memf af;36% hydrochloric
bt 0
CRIEAREfeh st bRTLs B B R AR AREBH ol hffratr of

hmdwsech iraé ltaﬁp&@u?&@ﬁﬂﬁ%aaﬁn&nsmvs FRADARIMAA4Dot IFS°E for a
of N-[bi s(4-chl orophenyl)net hyl ] acet ani de,

npemdaqfdw tarld hpgs. ﬁancmhepreaqtmpéa coplste, a%%éwa%quatef are
2-1it C C ik
o L SRR PRl 8 o

f LRsbC apds & dlgtﬂrufﬁmet 55Gandl /0 furtfet 200 ind ofipurificeldvater are added
bubbl e counter. 214 m of 36% hydrochloric 5 [

d :

t mﬂ‘@d@é@ll%\ﬁ@r is TSSumerh it 9T 40{ HEflgois APPRg 19§, bl Thegeaction
29 f :

b EIREH L Ol R SRSB4 0 T mgonsin

Ofhud @btathed 3s E‘(SBlédSto £rpe draahée 8kl ThS cakeiptirhayasR@Dwith 80
m of purified water are poured into the reactjon

mad of pltified evaper fitared byr sudtion rapd | diiedi & amevenpprey racywn (40-
to di stll ff about 550 m. A further 200

n?gg‘%wﬂ?g“%& ORI, added 10 and the distillation

is resuned in order to distil off about 100 ml. The

reactipni @if um 1i-sisphetnoraphaamwbehethylamiat  hpdrockibtige t are thus

205C over 3-4 hours. The suspension thus obtained is

copriaed ine Bsid af98% hen filtered. The cake is then

washed with 80 m of purified water, filtered by

sucti AL DG4 ¥RBHIPREA I Bnet Btidin-3-ol
R A e e

1h3]d:bbxﬁﬁqnxiechl orophenyl ) met hyl ami ne hydrochl ori de are
thus obtained in a yield of 96%

20 g of 1,1-bis(p-chlorophenyl)methylamine hydrochloride, 120 ml of ethanol

and 12.2 g of sodium hydrogen carbonate are placed in a 1-litre reactor equipped with
a mechanical stirrer, a thermometer, a 25 ml pressure-equalized dropping funnel and a
condenser, and on which is mounted a bubble counter. The reaction mass is then
heated at 80+5°C for a period of one hour, and then cooled to 55+5°C. 16.7 g of
epibromohydrin are introduced over 30 minutes via the dropping funnel, and the
reaction mass is maintained at a temperature of 55+5°C for 4-5 hours, and then
refluxed for a further 4-5 hours. Once the reaction is complete, the temperature of the
medium is lowered to 30+5°C, and 100 ml of toluene and 100 ml of purified water

are then introduced. The mixture is stirred for 30 minutes and the aqueous phase is

then removed. The organic phase is then washed with twice 50 ml of purified water. 4
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Preparation of the internediate

1 bléaééﬂgq%orgghgnglf)net hyl ] azetl di n- 3- ol PCT/FR2005/002490
1- bi s(p- chlorophenyl)nethylanlne hydr ochl ori de, 120

n1 of ethanol 20 and 12.2 g of sodi um hydrogen

carbonate are placed in a 1-litre reactor equi pped

with a nechanical stirrer, a thernoneter, a 25 ni

pressure-equal i zed dropplng funnel and a condenser

amdl 06 athlous U8 ipsrommtuinidsebraminitid solstiom ater introvheced dnfer the grganic

gﬁﬁg? ﬁ% go |a8@% L %ggtg% ?scl)% fdo foraab%ﬁ{ Bgﬁg%ﬁggﬁtﬁ]% start of

&g&%&&% AV @bsePed THe! Qﬁpé’ﬂs@oﬂ Ebetldaiho&ﬂﬂétﬂ té um)ms?c and then
the 25 reaction mass isS naintained at a

t fitgred.dfher eakefis HEHCGvasbed Bith htimes 15 ankiof tekiene,r fltgred by suction

for furt her 4 5, hours., o [re 0

Hgddh a5 e WHE ROl or 0 BRI bRt el o
305C and 100 m of toluene and 100 m of purified
vat er 2866 bhefbis(t-cHiekephehyyittthyljaxétidie 3idd sdiabredidecare thus
30 nminutes and the aqueous phase is then renoved. The
oejained inphysk of$3%en washed with twice 50 M of
purlfled water. 4 WD 2006/ 040465 9 PCT/ FR2005/ 002490

t ' jed solution are

|ntroduc #§%§§§h h%%gé% lﬁﬁgggk%%?g%ned, and the
m xture is stirred for about 30 minutes until the
start 50 gmf)@mimqmaoﬁm 30e0 o s rdigdoromsthase pé tlagnoP0.5 g of

|stencoole dthen f||t :
Bt lraiicat e o1 REE thBERrensh pEREBonctfY ARES sqpipped
b\‘:&ltﬁ%tﬂe@ﬁ‘am&l afietedra %b ind] zﬁiﬁhtibﬁeﬂmhelda{d uaﬁuugan inlet. A clear
(50-55C 10 nmmHg) to const ant wei ght . % .
Tyqlivimsgodutizinl is pbt]@medyTl)qm@mym]lazteﬁd(ﬁnﬁLCQObﬂ 0 5+2 C.
hydrobromi de are thus obtained in a yield of 83.9%

of 6. o rodut o e SobBnieChhT BRERE o AL Byacsb inuces

the90. 5 g of 10 pyrldlne are introduced into a
5-1itre three-necked round-bottoned flask equipped
with a nmechanical stirrer, a 250 m addition funne
and a Tihe megiam furisddoodaed padyat tl;ﬁeqnﬂ@&ﬂsfoaddmoantheéemperamfe of
ed Tgecnedlun1|s stirred and cooled to 52C
06 eq., of nethanesul fonyl chloride
are added over 30 minutes at 52C. 15 The nediumturns
bl ood 1T&f ndfgtes afterd e &iadoOfhet dditRaliahdl @Il 4thp2°C, the reaction

t enper at ure of
medium suddenly thickens (heterogeneous pink reaction medium).

15 minutes after the end of the addition, the cooling bath is removed and the
mixture is allowed to warm to room temperature. The medium thickens, and 450 ml
of dichloromethane are then added. The medium becomes more stirrable. The end of
the reaction is obtained after a contact time of about 24 hours at room temperature.
The mixture is cooled to 14+2°C and 499 ml of tap water are added over 5 minutes.

408 ml of 5N sodium hydroxide are then added over 30 minutes. The addition of

sodium hydroxide is slightly exothermic, +4°C.
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the mediumis 12C. Ten mnutes after the end of the
addition, and still at 52C, the reaction

s 2006/040468 kens (het er ogene’dls pi nk reacti g_Jﬁlu/%hZOOS/OOZMO
medium). 15 minutes after the end of the addition, the
cooling bath is renoved and the 20 m xture is allowed

to warmto roomtenperature. The nediumthickens, and

450 Ml of dichloronethane are then added. The nedi um

becones nore stirrable. The end of the reaction.is
obt ai Btk pHtag theaersbof adstition agthefsodiyauhydraxife G’P@ﬂ%tbe 12, and if

Th d to 142C and
455 Brogrorap harartar e R RERE 1 8 o8

of 5N sodi um hydr oxi de are then added over 30 m nutes.

The adtlhd pRedhre séparatedibynachiids. ded &laas yellavg iphhsgs are obtained.
exot hernmic, +4C. WD 2006/ 040465 | F 005/ 02490 hase
THes gMces phvee Brivashed 3l 11384 wro tdI‘ﬁ;h Loe SAPeRys phas
shoul d b f | e Py aKEe Bdm the
a‘aaceoé’ Fo ié‘c tgq]\g hyd %hron%h%éﬂgﬁsgsag@awe&separ at ed bym

Sﬁd‘it‘ldrﬂgf tHovgirgt| @ niighl ivkphelkes p&foqaltahbmlm@dbserva'd]eAfter the
aqueous phase is vvashed with 3x

cadslitiory; dieren snbition pseeipiiatenWdp drrger Thesmpurs g pifed gt 10°C for a
1&1%%31& Sb\l o g{e? GRb qg aféhdto' @@?@@%&f{ &€m %’\Qaﬁﬁeﬂ YoOSml of 10%

From ion o e firs hi ck yel |l ow
pgoduind ibicatbomatel ia v@h&earv addedArbvter BOtrtmeuteaddrqom) temperasure. At the

CE I e —
! r?é Hs §& BWa@atR fHARMA! IR YA HeBiun® ROobTain@f. TH mixture is stirred

I'um br carbonate Iin water are added over 30 m nutes
abvdmgm iteoqatahperetureidnd: ik ¢hehCoeled to2+2 e fag@ae hpw followed by
the pH should be between 8 and 9, and if it is not, an
alji#PRhent needs to be made. A foami ng thick pink
mediumis obtained. The m xture is stirred overnight

at 1 oofihd AiTRE! 1§txﬁ'1§€d @ﬁﬁ* 3k $50 MEBL 2P Wad aho thEHInK solidde placed in
hour, followed by [tration. Theflltratels r|n

wirt loven xund&0vashuif (ItOmemi)[aér ata3 G tre cpnsiant Juigh f g g of N-
éﬁggﬁgiﬁgﬁme@@?e@ﬂ Xr?anfg ngr%rob&@%ﬁm% (a]}qad ’6‘?’?6.6%. at 35C

qui nol i n- 6-yl met hanesul fonam de are obtained, i.

y‘}@mf%&%ﬁ{?obmw—smppﬂmm BMBOAIE: ).12 (8 3H|) 'pﬁ)h(dd J=
3H); 7.51 (dd J—45and8§
Ht.5 abd)s, S HzpHH), deh3 (der?wandoP@Pb HH); 7119 @, 7=7255 Ha, 11); 8.01

&7 §8 1 0, $3Pbroad d, 7 = 8.5 Hz, 1H); 8.82 (dd, T = 2.0 and 4.5 Hz, 1H);
10.2 (broad s, 1H).

Preparation of N-{1-[bis(4-chlorophenyl)methyl]azetidin-3-yl}-N-quinol-6-

ylmethylsulfonamide:

299.4 g of 1-[bis(4-chlorophenyl)methyl]azetidin-3-ol hydrobromide,
130.8 ml of 10N sodium hydroxide and 3 litres of toluene are placed in a 5-litre
reactor equipped with a mechanical stirrer, a thermometer, a 250 ml pressure-

equalized dropping funnel and a condenser, and on which is mounted a bubble

counter. A suspension is obtained.
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(d, J = 8.5 Hz, 1H); 8.32 (broad d, J = 8.5 Hz, 1H);

%;,)8()22 d@@,@iégi §-n°o?”d 4.5 Hz, 1H5 20 10. 2 05 088 05/002490
N-{1-[ bi s(4-chl orophenyl ) et hyl ] azeti di n-3-yl } - N-qui no

| -6- yl nethyl sul fonam de: 299.4 g of

1-[ bi s(4-chl orophenyl ) net hyl ] azeti di n- 3- ol

hydrobrom de, 130.8 m of | ON sodi um hydroxi de and 3
litres of toluene are placed in a 5-litre 25 reactor _
equi ppBee miixthreaisniesatednatc30°Cs farrk dpur 30 triapies atheptirigg until a

B R YR 8L ¥ s
Ar lﬁlﬁﬁﬁﬁ&gﬁﬂué $ha9b iPdenEtactd®vA0SIM0AD 46 Poliddne. The organic phases

PCT/ FR2005/ 002490 The mixture is heated at ﬁiOC forr 1
hasecombined rand exasied Witht twieq hEP&md iof dﬁmﬁtﬁﬁ?ﬁ&é Sttgg- The toluene
t wo- phas.e,. i um.ls, O [ S
SIS LB o108 18582 0 00PE g
Winiturd Qe distindd éflundael 55TbarcmganisSq°@h2led g ofitiephenylphosphine
corr‘pi ned and washed with tw ce. 1138 ni 03 . - tion ¢
cedh Hrgiof N awelp-6-vimsthepesibapamidg png added ig &sipgle dgrtion to
ItthlF Orrégc%?) C(Eiﬁllﬁfn Xt)e(%éiﬁct rf@ﬁﬁecpt)?/r@gﬁ%opf BP0 ImIOSS Bluene. An

t

oF UEne Nat 6 ure are disti under 155
n&ahgadslowrtd Bipensicifis DbGirdd. Theé feaetivt mbdismis heatedato$0+2°C.
179.% g of N-quinolin-6-ylmethanesul fonani de are added
in a single portion to the reaction dium at. 20 :
f ol | owets-Dipl 8l d1139pEePYd Azodigrrhaxylate pxg) %‘EF@PV%‘\% hd3® The reaction
Ol 1 0 . . Rinhm Hhané @88 tdfOMdition is
ﬁé%&leﬁgi%ggfg%ﬁﬁ%gfﬁiéo%f%(?S m  of diisopropyl e
agmidiccamb esdy satittoralseottaided] Msating lis voutinuethfer raefurthend hour 30
is exothermc; the tenperature of the reaction_ nmedium
amiruites a6 ABC. Hgaing isstapged sublEPLE mertosigg it pgfpringd to confirm
obt ai ne ati i.s..cont.j g . 30 lized
L

MRitet. A13300ni 6f PasihenaRstet migars arerdistilted «ffidnddr 173 mbar and at
reaction. The m xture is washed with twice 1500 m _ of

dEhi26r The distillaonwist sepped 30 arfurther 3 lites afrisoniepagp! are added.

| xt distilled ’ -

T T R A s

| 5% %ﬁ%ﬁ@? |misk @n@ddepkooCcTge @iksildtiohas steppddand @R fohiedd content
0

270 a toluene/isopropanol mxture are distilled
ofaf then dsprap@goliima chenkdd afshaudd ot Texcead stQ%| ¥aliveh- 2600 ml of

BB B h b BRSSP | SABERRE o s

medium at 44°C. Heating is stopped and a crystallization seed is added at 31+2°C.

The mixture is allowed to cool to room temperature with slow stirring overnight.

After stirring for 18 hours at 18+2°C, a cream-orange suspension is obtained.
The reaction medium is cooled to 13+2°C for 1 hour and then filtered, and the cake is
sturried and then rinsed with 2x381 ml of isopropanol precooled to 10+2°C. The
resulting mixture is filtered by suction and dried under vacuum at 35+2°C to constant

weight. 178.1 g of N-{l1-[bis(4-chlorophenyl)methyl]azetidin-3-yl}-N-quinol-6-yl-

methylsulfonamide are obtained, i.c. a yield of 45 %.
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20 isopropanol are added with stirring, while

mai ntai ni ng the tenperature of the reaction |

AWEO) 2004040485i s st opped and dZrystallizati gpyggé%@bm%
added at 312C. The mixture is allowed to cool to room
tenperature with slow stirring overnight. After

stirring for 18 hours at 182C, a cream orange

suspension is obtained. The reaction nmediumis cool ed

to 132C for 1 hour and then filtered, and the cake is

2% NIMR Epeedumn@00 Midz § - Bse dpmi-tiln DMS84d6m  of

i sopropanol precooled to 102C. The resulting m xture

{276 notinn o e Tk 52 G0 2, 40 1957 4 8T 7 5P Bond a7
'\L é%@uﬁ%{gt L@B'(}%Qcphew R)sn@s h&i)] gzset (dd) - Bﬁydn}i 8"5 Hu; 19); 7.71

yl'sul fonam de are obt ai ned

o(ﬁd45 —%5 W 20087, EDAB87 (& JPeT/SHikR0dHs 862460 - 919 EWF%H) 8.39

ci{r O 2 76 (m
:}sﬁgfg’?‘% g%? Hj 834 @ Foe, anﬁ“%ﬁ?ﬂ% 4. 85
(m 1H); 7.31 (broad d, J = 8.5 Hz, 4H); 736(broad
d, J :Px%pafraﬁ&a SHHN-{1bRE- &m&opﬂenyl)meﬁm]aﬂetmxmm}-N-qumol -6-
1H) 71 (dd, J = 2.5 and 9.0 Hz, 1H); 7.97 (d, J =
zysleﬂwylsuifonamlds dwdreshloride 9. 0 Hz, 1H); 8.39 5 (dd, J
15and85|—|z 1H)‘{-894(dd J =2.0 and 4.5 Hz,
a -3-y1}-N-quinol-6-yl-
b STHEE R oot T el ehloophenyhmettyllazetidin -y} N-guingl-€-y
ytlhly‘shh‘mhasmﬂé camarmﬁedmtedhya:ﬂrﬁtﬂimrlm a334its glrgef-necked round-

N-{1-[ bi s(4-chl orgphenyl) I]azetld 3-y

baiopled SrskIAARRER SHENS AP RABCA! o G dosl) 2 den g and 2
am:c)fo% g;f‘etti*aﬁg\%e&‘ 6¢ k88 1ibRBPT760LR1 BPHeRE!. Thésdaction medium is
equi a nmechanical stirrer, a 500 m addition

f vt toa303-2aCnB02 adeof 4 ndletion bH Ihydmeldohg/ agiddint isepropanol (4.9N
1760 m_ of nmethanol. The reaction medi.um i

sesbly tisted) argpddedsoyest Bin- Yo FRABERIIG, IS 8%%166?’?113 i*h ; Qarketlow

's%%fo%o?@%lb aﬁldé’dg Dter Erﬁl%tahé’tb&d tofathg d@ohﬁfoﬁ af Q%r&ﬁ%& acid in
exo ermcity I's observed. A dark yellow

siebptopaidl.i s obt ai ned after | ntroduction of the

sol ution of hydrochloric acid in 15 isopropanol. The

302, e hesing b siopieds A ool sy predors e Hl SOLC. The
tﬁ%ﬁ"e% W Gwe W&I%l Jfbofé'bﬁr teﬂp%ﬁ'ﬁur@ oSaNt Pkdur.| AMer Odontddt time

rs at room tenperature, I ne bel ge suspension is
odift 18 hvmigk at TO@m t@apdratore, il brige suspendientistodtBed. 1t is
mai ntai ned at this tenperature

1
1-

The reaction medium is cooled to 5+2°C. It is maintained at this temperature
for 1 hour. The resulting mixture is filtered through a sinter funnel. The product is
washed with 2x350 ml of methanol precooled to 5+2°C. The resulting product is

dried in an oven under a vacuum of 10 mmbar at 60°C to constant weight.

3229 g of N-{l1-[bis(4-chlorophenyl)methyl]azetidin-3-yl}-N-quinol-6-
ylmethylsulfonamide dihydrochloride (white crystalline powder) are thus obtained,
i.e. a yield of 80%.
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20 for 1 hour. The resulting m xture is filtered

through a sinter funnel. The product is washed w.th
2WE%2006/0416fet hanol precool ed to 52C. The F&UW&?@S/OOM%

product is dried in an oven under a vacuum of 10

mrbar at 60C to constant weight. 322.9 g of

N-{1-[ bi s(4-chl orophenyl ) net hyl ] azeti di n-3-yl }-N-qui no

| -6- yl nethyl sul fonani de di hydrochloride (white

crystalline powder) are thus obtained, 25 i.e,.

yi el d MEItBRIbpoitd 260 610 A4 bistH- ﬁ@wwmmwmwdmé -yl}-N-
Mel.ti

,\gl{uiol{]%ylgr(e EW?E?P%W@MX%%VT*&}%% din-3-yl}-N

qU| nol - 6-yl met hyl sul f onanmi de di hydrochl ori de: 125C 'H
N 2% i 400 MHHZ ))- & inBppni - mwsmmﬁmmﬁ% wW2s % mlxture
o -

% m xture of conforners: 3.12

30f3ﬁ>n(<3’mefs B (525D B16B30 6, 8,830, from 49 o 423 s 22 (m,

D58 655%&%) Eqn é'?gpb 5?9’;3') @ﬁaggﬁo%bf}g}a%d‘hzg @F‘hgaﬂ 0,3H); 7.47

I ¥<?ad(m&aglsdiz JfH-y 7375 (Bﬂéad &H) sty @) 4409 Frotrn7.85 B8 om(m 2H);
q—)l) 8.25 (broad’s, and 838& road s, gf)%
88. Zsz(t(rglad g 0=7H), and}§z38 (m;a B OGN BAS 4@ I 9.0 Fz: 15D £8.9f (broad d,

4,72 ; b aflil 13.5
0 58 Hhd TR0 ol B o5 HE 152 SR lang ot 135 ery
Rsrepdmai7er). of N-{
1-[ bi s(4-chl orophenyl ) met hyl Jazetidin-3-yl}-N(3.5-dif
| uor o- phenyl ) net hanesul f onani de. The preparati on of
t@é\a—rﬁﬂﬁgr medi ate 1-[ bi s(4-chl oro-
phenyl ) net hyl ] azeti di n-3-ol hydrobrom de is common to

Ep@pRato & epdr(at[bRY-etlorophenyl)methyl]azetidin- 3-yl}-N-(3 5-difluoro-
N (3. 5-di f1 uor ophenyl 2rrret hanesul fonam de 15 ]
flﬁmmme‘h@n@hbfpwdw The premratipnopl 3he J@PWW% anibi§(firghloro-

e gD iRl Bl Spldh Bk IR £0OFC°

to OC and 13. 10 kg of nethanesul fonyl chloride are
ap@psratinhod M-(BBidifladropienyl)ifethahesufenahidee bet ween
0-10C for 1 hour 30 mnutes. At the end of

?222? e #33108% charaehrath M 0ot 3o-Giahpafing ghE S titres of
%[Fe§ 60%% gé‘ <a}ez Qﬂjdv\}i’a&ethe %ﬂﬁe& |§81'ﬁt1§n 6TkOre@étion medium is

f ochl are ded to the reaction
nmﬂxlaﬂm 08Q aIndtlBEl@ kgfofsm&tthm‘sulﬁme'l chlgmdet are @ddﬁdf wmle maintaining

é@rms erl 7 eSSbj igd%?o }g‘“{%ﬁ SI}?]EI% ]%h%e enid 85 R duction of

the methanesulfonyl chloride, the reaction medium is heated at 25°C for 2 hours.
29 litres of demineralized water and then 6.6 kg of hydrochloric acid (30% w/w) are
added to the reaction medium. 60 litres of solvent are distilled off at atmospheric
pressure in the presence of an external bath maintained at 100°C, and the reaction
medium is then cooled to 20°C. The resulting suspension is filtered and the solid is
washed with the total of 20 litres of demineralized water. The solid is dried under
vacuum (20 m bar) at 40°C until a water content <0.5% is obtained. 19.48 kg (87%)
of a slightly yellow crystalline solid are thus obtained (m.p.: 121°C).
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mediumis then cooled to 20C. The resulting suspension

is filtered and the solid is washed with the

20/0 2006@84M#65deni neral i zed waktder. The sol | dP%f/gﬁgﬁg;002490
under 25 vacuum (20 mbar) at 40C until a water

content <0.5%is obtained. 19.48 kg (87% of a

sli ghtly yellow crystalline solid are thus obtained

(mp.: 121 C. WD 2006/ 040465 14 PCT/ FR2005/ 002490 N-

{ 1- [B| s(4-chl orophenyl ) net hyl ] azeti di n-3-y l(%l‘ﬂ

-N (3. 15-{dl—[ﬂalm(é{ohhinmigehyl)mﬂlhyﬂmaémlﬁ -yHalNi(3&-diffeorophenyl)-
rea&w ch?rged with 6.66 kg of 1-[bis(4-chloro-

@zetidin-3-o0l hydrobromde, 84 litres of
t ol uene and 28 litres of 5 demneralized water. 3.46

kg of prdi umhbydr oxi dengebdit | with( 3@%6N Wg aref addgbis(#-ahloro-
this mxture. The reaction nediumis stirred for .1

hndlmyamemsrtjamdm-h@h hydesibeemids, 84slhitrem@f taluens and 28 litres of
{ f.ot
BEE L7 Tk P PERER 35 M5 OO e et 1o

| ihis Bsxtele. TRETOR G ndthm\éd stirredTfoe 1oliqani d5HDasé then cooled to
added to a reactor charged w

t 23°Fhensy l2BRosIPATAREN Hh dhqp,p]gﬁ;esr(éy égt'tl87 ggesgl{gemc phase is recovered
d cf ¥ {h%@ Q%%{hen aplst | ?llﬁlt%g'&??bﬁﬁqeralﬁeél wate@STRE orgamc phase is

vent are under vacuum w th
eadded @k rénatdn chﬁrg&ﬁ@lth'ﬂrﬁﬁ kgeef:hpbcnyda;ddnsplnm gndha 50 é:g ogf &N-(3,5-

50C. 3,96 kg of di
Do nasPbe RSB LS 08, P e
f%cu[lﬂf %vgﬁfafnleﬂ%al 8hthSHC36°84 Thiet Feasticdf meahumens hedted to 50°C.

di st under vacuumw th an external bath at

55@6 kgnef digoptopyt esod@cfarlzncpriméﬁb‘thraée theanadgsd fyged hepr and

e .reacti disa )]

| peiog S podti Bhuer ! ERERLRNGE P8 s SBoRUY R disiied off
e&ﬁ&& RatuRdiWithodn SQemallbah ae361C, Qﬁldnﬂm Jitresi &f 2-pruipeniolt e then
20C and stirred at this tenperature for

2 h]o urs. qu d
ea@b@dttedh@r@du@t medipan, follpwed; by distilling pERG liges lesnlvmt under

is filtered of. o
atB}OS?)léleﬁlg lpres(s o “ilg'l %n%rt éerrs}?‘ b§iI%Jné()et%sdo id %t gll&r?\(leﬁlgﬁmw i Booled to
ph@eTeshd AirfedrL &ds campﬁratmhefopn hsensc’ﬁh@éprmzd Iplrctduets,cxm‘,talhzes in

20 2-propanol, and the reaction ned
ut&meurpfcéw&wu@mt a filiered otiomdaing sel was?*e%%mcra 8%‘91 &propanol
eﬁ{ fftges?) d%b{aﬁrletd(?{ RE&NR ﬁgcthanQ@preI@iﬁg of Cl)g litres of

Ciystal Pizes uring cooling t .
Clapﬁé;ﬁhbll #ad th@ ﬁreacﬂon: methumu Bdreﬂwredlmmﬂ ch@lmos},utldnhe obtained. The

product is filtered off hr S Wt

| salpieen dy Bltgsech Shrqueh o teg TP %%s tt‘?Jlr e eFXR/eglguu%]mdua

( %S@ﬁf}epaﬁﬁnﬁooﬁggto 20°C. Crystallization is continued for 12-24 hours. The
product is filtered off and washed three times with 10 litres of 2-propanol. The solid
is dried under vacuum (32 and bar) at 50°C.

Yield: 5.72 kg (68 %) of a slightly yellow crystalline solid (m.p.: 159°C).
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PA0 RPOWOAH6582490 CLAIMS 1. Movel product, PCT/FR2005/002490
N-{1-[ bi s(4-chl orophenyl ) et hyl ] azeti di n-3-yl } - N-qui no
| - 6- yl nmethyl sul fonam de di hydrochl oride. 2. Product
according to Claiml, characterized in that its
nmelting point is 125C. 5 3. Product according to
Caim1l, characterized in that it is crystallized from
a solution of hydrochloric acid in isopropanol. 4.
Process for synthesizing CLAIMS

N-{1-[bi s(4-chl orophenyl )ethyl Jazetidin-3-yl}-N

ﬁl noclﬂgie?f lzgnr}??ﬁ}% gil {ﬁ aﬁor%#:ﬁéﬁ%)ﬁl%my?fak&ﬁlmé -yl}-N-quinol-6-

ara on 0
1y1£ﬁtl§4ﬁif6ﬁérﬁfd@l@h@ﬂ¥dch[&ldby| ] azeti di n- 3- ol
hydr obrom de with

N- qui nol i n-6-yl net hanesul f opami de in the o
AD ARt aBIRPE S bR nehanricizse R HEL f BERGRqoi is 125°C.
N-{1-[ bi s(4-chl orophenyl ) met hyl ] azeti di n-3-yl }-Nqui no
|5 6-yl afiaflg 1, %ﬂﬁ' tibgredbin thBleltPiL' cfystallized from a
13[b| S}(&gﬁ&&f‘%&%‘& gg{/& r?et hyl'] a?etl di n-3-yl} ty
-Manmﬂhyﬁro;chlmatlayild-lnmprmmh de is converted into
N-{1-[bi s(4 chl or ophenyl ) net hyl Jazeti din-3-yl}-N 15

i ‘glo |n glt %racé/sg nF %Eizlu%;lgg alg] r{g e[ll%fjsl(l? Xﬂé%%ﬂgrgﬁ nge‘?hylma?d}n 135y1}-N-

ChARGY-FPinctRdsilfonbiale cﬁhﬁﬂoc&h)lomc& derioeried bat a
t enperature of between 40 and GOC 6 Process

32?? o egagtionge! |- Criidr RainE By DBETYBRAFEE- Al bEgebrostde with
It\I (ﬁﬁl@ifﬁg’éyﬁff&?&lgﬁggmtaﬂu&g 1ﬂ'tﬁ@ S&B@BﬁDi@H'éﬁG @ipHen{/ipBbsphine

i S”per esence of
i momuleman ob .fofin Wr{defbimed- a]niompdcrr}@)m@hxﬂaamﬂl@-3-y1}-N'quln01 -6-yl-
characterized in that the isopropanol has a 5-6N
c‘é‘ﬁ@éﬁ‘?lrf%‘fa}“b‘ &% ochl oric acid. WO 2006/ 040465 16
PCT/ FR2005/ 002490 9. Process for synthesizing
N-{1- [ gleAnehi- mgn%r&bﬁm{npmb&@q@ztendinr&-?}}ym}qumol -6-ylmethyl-
(aryl or heteroaryl)nethyl sul fonani de, characterized
bynlfohamisigcis eanydrted into N-{l [bis(4- chlorophenyl)methyl]azet1d1n-3 yl}-N-

@‘[ﬂ?@g Xlrt}?egl@ﬂwqf nemde c{TEyd}Xc}ch?r%cht, LAl i81sBlated.

5. Process according to Claim 4, characterized in that step a) is performed at a

temperature of between 40 and 60°C.

6. Process according to Claim 4, characterized in that step a) is performed at a

temperature of between 50 and 60°C.

7. Process according to Claim 4, characterized in that step b) is performed in the

presence of HCl in isopropanol.

8. Process according to Claim 3, characterized in that the isopropanol has a 5-6N

concentration of hydrochloric acid.
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N-(aryl or heteroaryl)nmethanesul fonam de in the

presence of DIAD and 5 triphenyl phosphine i

t WQ 3096 N‘W [ bi s(4-chl oroph ) met hyl ] azemwﬁﬂg’m“”
yl}-N-(aryl or heteroaryl)nethyl sul fonam de, which is

I sol ated. 10. Use of

N-{1-[ bi s(4-chl orophenyl ) net hyl ] azeti di n-3-yl }-N-qui no

| -6-yl met hyl - sul fonam de di hydrochl ori de for the

manuf act ure of a medi canent.

|\9 { 1- [Iblose(sa f@msantbpﬂengll)lﬁét[hgﬁ(‘] alzletomaﬁwllgne}hy}uaxp%pﬁoyl}-N-
n@ﬁﬂ ge ryo)fme(%hﬁglgfo%%rﬁ dgl?%hg%(r?{eﬁ%ly oride for the

I 'canmen reatrng netabolic
syndrone. 12. Use of
N— { 1- I[i)i ﬁﬁefhloﬁhlfo{-f fis@rhloroptichyl)athgt]aztitidins3-pl hyddobponride with
net - sul fonam de di hydr ochl r| de for th
I”MT{WACPHr etgroagyl }Fﬁﬁh%‘&ﬁ%lmn%ﬁ? € t FeatiendrekP%h e?ﬁePIéD and

bis(4-chlorophenyl)methyl]azetidin-3-
NPRER ot ghil i KA 7 o NI Dl ehorerhenymethyllazctdin

| y15-NH(arelt dnhetersaﬁl{)mnﬁmisdh"ommﬂdrvdubh srisalated.or t he

manuf acture of a medi canment for treating

N TEF SN R nemy i aasetidine A gl Sty
! su@foﬁhrﬂﬁl% Rivkydrédhldrivrant fie nelindRdtupe bf Oediearhont. t he

manuf acture of a nedi canment for treati ng 20

| evodopa-i nduced dyski nesia.. 15 .
N 1- [ BresplaNetl- B’@sﬂ%ﬁémmiflmt}lxlﬂ@epgmrﬁ SN auigehrrigethyl-

mnlﬁé@upé{h Uﬂllfoﬂ @r?ofiechg r?éﬁgff&?lﬂje%f qemfeeircaﬁ‘lgxﬁ for treating

| canent for treating obesity.
metabolic syndrome.
12.  Use of N-{1-[bis(4-chlorophenyl)methyl]azetidin-3-yl}-N-quinol-6-ylmethyl-
sulfonamide dihydrochloride for the manufacture of a medicament for treating

Alzheimer’s disease.

13.  Use of N-{1-[bis(4-chlorophenyl)methyl]azetidin-3-yl}-N-quinol-6-ylmethyl-
sulfonamide dihydrochloride for the manufacture of a medicament for treating

schizophrenia.

14.  Use of N-{1-[bis(4-chlorophenyl)methyl]azetidin-3-yl}-N-quinol-6-ylmethyl-
sulfonamide dihydrochloride for the manufacture of a medicament for treating

levodopa-induced dyskinesia.

15.  Use of N-{1-[bis(4-chlorophenyl)methyl]azetidin-3-yl}-N-quinol-6-ylmethyl-
sulfonamide dihydrochloride for the manufacture of a medicament for treating

obesity.



