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WD 2005/ 028430 PCT/ | B2004/ 002989 | NEW PROCESS FOR THE

PREPARATI ON OF A DI PHENYL ETHER COVPOUND The present
WO nysfes4em i s concerned with an i nproved proceBET/iR2004/002989

the 5 preparation of the selective serotonin reuptake

i nhi bitor 3

[ (Di met hyl ami no) net hyl ] - 4- [ 4- (net hyl sul f anyl ) phenoxy] b

enzenesul fonam de (L) or (D) tartrate and with

i NtNENBRAHEE FHRoHRRE PEERARAT £t OF \ip BT 2B 8 7ETHER cFPHREEND

the preparation of 3-[(D nethyl am no)nethyl]-4-[4- 10

(met hyl sul fanyl) phenoxy] benzenesul f onam de (L)

tartrate (1) in which the conpound is prepared by (i)

The Fm@bhﬂmvénﬁmtslwdrmérrﬁé@mﬂqmm%rooédi brostssfoP the
uor obenzal deh I1) in the presence of potassium

Pfeﬁa'iaﬂéﬁétféhﬁ? gelgc gw fsamt@nmsr@upw@ iglibiond- DVF: (i)

O ey A T S bsnesnesuienepive 1
or (By dartnatel &ntl withciatermcaliaiteprdducts theveirdi met hyl am ne

hydr ochl ori de and then optionally form ng the HC
salt of the product; (iii) reacting

wa¥ 1%%6’\%‘798&&1683{@(@[;%&%.%'o‘fle's' q(léwét}mgiéﬁﬂﬁe% E,am

I ne chl orosul fonic ac |ch|orone
(mezihyis(lIifaz)yl)pheaoxyigenzenesuIfonamlde (L) tartrate (1) in which the

corgpALREuRP B UEFesiah Gng oy et B
ﬂud@éb@mrwderxuﬁmmrets@naebepbtélsbbum Samaté il Asu8ble
may be conbi ned, The corresponding tartrate salt

sol\mﬁ)syéh &5t BMFe §i) asyryingseut & redyictive Bmipatiemobr gani ¢

2B BRI DG AR RERRI AR IS ALAT O

tnacet@uybcbrbgydlﬁd/@haﬂ fdlmétlf(ylle)mméa*nyﬂn@CMOIﬁdé ahe then vpticrally
forg%%/tﬁgjﬁéﬁéqﬁég%gdngau&ol(l!l)o}AeBactIXéD 2005/028430
N,N-Dimethyl-N-{2-[4-(methylsulfanyl)phenoxylbenzyl}amine (V) with
chlorosulfonic acid in dichloromethane; and (iv) treating
3-[(Dimethylamino)methyl]-4-[4-(methylsulfanyl)phenoxylbenzenesulfonyl
chloride (V1) with agueous ammonia or ammonia in ethanol to give (VIl). Steps
(iii) and (iv) may be combined. The corresponding tartrate salt may be obtained
by dissolving (VII) in an organic solvent, adding the appropriate tartaric acid,
optionally cooling the solution and collecting the resulting crystals of (l).

The complete sequence may be represented as follows:
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SCH3 SCH3 O N(CH3)2 (iv) /S T 0 (v) SCH3 SCH3

. HO2CCH( OH) CH( OH) CO2H There are a nunber of probl ens
wowdaos/ordase route: SCH3 5 (a) Process step (i) PGI/IB2004/002989

carried out under dilute reaction conditions, the

result of which is that a | arge anount of waste

sol vent nust be di sposed of2at the end of the

\ ; *,,compound

), | ' . w_nel ting

. _(37;390C), & efore th onpoy \S not
amenabl e 0 drying in gﬁ)vacuum oven, wh?Pc g5 PtHs
difficult to renmove the solvent omthe product at

the end of the reaction. Isolation by crystallisation
is also hindered by .this property. WO 2005/ 028430

PCT/ 1 B2004/ 847889 3 (b) The reductive ani nagj.an of
& ( ﬁg

compou , process step (ii b;\p}poceeds sloi y,

aarti y on a larger sgale V\,hgf eqacti-ons can

—tak® 1 wegk—ho reach—eonpletid i s has
si gni fitant Gtd $CHadvant ages. M nmor g he
yi el d€Vare nodest—4nd inpuritiespare generaPed g~ SCH,

generation of by- products, such as the primary
al cohol derivative of compound (IV), reduces the

yield further. o N(CH,),
HN /
() Vs
—_— 0 V)
o—(_)—son
(Vi
0 N(CH,),
H,N_ S//
U
0
0 SCH,
)
.HO,CCH(OH)CH(OH)CO,H

There are a number of problems with this route:

(@) Process step (i) is carried out under dilute reaction conditions, the result
of which is that a large amount of waste solvent must be disposed of at the end
of the reaction. Additionally, when the reaction is carried out on a large scale
reaction times are slow. Furthermore, the product of the reaction, compound
(IV), is difficult to isolate. It has a low melting point (37—39°C), and therefore the
compound is not amenable to drying in a vacuum oven, which makes it difficult
to remove the solvent from the product at the end of the reaction. Isolation by

crystallisation is also hindered by this property.
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(c) I'n process step (iii), the chlorosulfonylation of

conpound (V) is carried 10 out using a | arge excess
w@b009/6284601 or osul fonic acid (10 nol ar equi val ertB)B2064/002989

t he sol vent dichl oromet hane. The hazardous nature of

t he reagent and solvent nmakes themdifficult to

handl e safely, particularly3on a |arge scale.

Furthernore the excess reagent mnmust be neutralised at

the end of the reaction generating a |arge anount of
(b)vvasTl&e re‘dw:tid'esamiaatiombf tamgeund|(Dyepradess step (i), proceeds

ool hE RS Agd oS bR SRBI BT s o

redf rwnasl@ﬁb@&h@may ggﬁmbénﬂ bdnidndic Rf N6 ARt Fuﬁhsﬁﬁore
inpurities have to carried through t he next
thesytielgs @re muedest gndricpuities ate gereratehl T;her gamnauen of by-

o 00028 BB YLl B b R A g e

yicRidrther.i fy effectively-. 20 (d) Due to the noderate
purity of conpound (VI), process step (iv) is |low
yi el di ng Additionally, the sulfonic acid derivative

{ | i S.
@ Y PSB85,y 9n Pt ELIBLIf Y dra
ouiummg) ariarge\ém)ess af 93 f/e chibeosulipnia ad:ld?('l Om%_eldqmihalﬁpw) in

t ilst this
they R S aniBanS: 9 haga daus qels o he feacansand solvent
maRéQ%ﬁ'oﬁ’FﬁcQIfc té Hﬁﬁ@lké%ﬁfelw pérﬁ&ﬂ‘é‘rrrg dn]% e %cb%b%?th@wore

scae there is a clear require or aro
themmes seagent nusi e beutralisedas ;blhct ealdlasf the réactiont geérarating a

engeaoRsB 608 b&kShes OF Bue BEHNGS or dGbieragiathasa o

als@fe@@@ﬁ@vé@ﬁdb@ﬁwfdﬂé&h@l@ﬂdlrbm%nt Addmonally, several |mpur|t|es
I am no) net hylg - [ 4- (et hyl sul fanyl ) phenoxy] b

areaﬁ@@fa | aphynpreruqts jn this PlaDpss &fel- atheselimpuities have to be
carfiL8 thYTEH thfe REQLLEPT UGS CE4RSLLRAY %o the highly reactive

nature of compound (VI) and its physical form (a sticky solid), which render it
difficult to isolate and purify effectively.

(d)  Due to the moderate purity of compound (VI), process step (iv) is low
yielding. Additionally, the sulfonic acid derivative (IX) is generated as a by-
product. Compound (IX) is difficult to separate from the desired product,

compound (VII), as are the impurities carried through from process step (iii).

In summary, whilst this reaction sequence provides an adequate route for the
production of compounds of formula (I) on a laboratory scale, there is a clear
requirement for a robust process that would be more applicable to industrial

scale generation of these compounds.



5 The conpl ete sequence may be represented as foll ows:
SCH3 SCH3 O N(CH3)2 (viii) IS 0 SCH3 SCH3

WO BOROEHEIOH) CH( OH) CO2H SCH3 I n one enbodi ment BET/AB2E04/002989
i nvention conpounds of formula (I1V) may be 10 prepared
by reacting conpounds of formula (Il1) and (111) under
the conditions of process 4tep (i), nucleophilic

As SRR oF RN S bbb 586 B SR Blesii B o0m0

[(Dlﬁwthwbh&nd»)methyl]ﬂcl!%@nebhalsbWa\ra}m)hbans&y]benzhnasjIfonamlde (L)

tassi um c onate, sodium carbonate, caesium
or (D3 e/t &) WhishQVergopiesbe dreblems descibed ghove.
t - but oxi de, I i thiumt-butoxide, SOdI um t - but oxi de;

hydr oxi de bases such as sodi um 5 hydroxi de; and
5 Thecyapiaie sequensd oryake pspresemedasdoifowphol i ne.
Sui t abl e sol vents include polar aprotic solvents such
as N, N- dinet hyl formam de, tetrahydrofuran,
di met @yl sul f oxi de, di oxan, acetonitrilesand ethers.
g preferred _base for the reaction |Is potassium
onate and th eferred solv |

di met hy"Por vam @e. SCHs O H
() ) O.QSCH3
(V)
NH(CH,), M
N(CH,),
(V') (vii) //
Vil ( > % i:: SCH,
N(CH
H2N\ //O ( 3)2
7‘ (viii) O// -
e
(VI
N(CH
H,N P (CHo,
S
/
(0]
0 OOSCHS
HO,CCH(OH)CH(OH)CO,H

In one embodiment of the invention compounds of formula (I\VV) may be
10 prepared by reacting compounds of formula (I) and (ill) under the conditions of
process step (i), nucleophilic aromatic substitution, in the presence of a base in

a suitable solvent.
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Most preferably the potassium carbonate is of small

particle size (D90 <1000 15 microns). The resultant
wa@orosoesids of formula (VIII) may be prepared bRCPIB0@E®2989

step (vi), a reductive am nation reaction, by

reacting conpounds of fornmula (I1V) with a

di met hyl am ne source and af&uitabl e reduci ng agent;

wherein Mis a suitable 20 counter-ion such as

chloride, brom de, toluenesul fonate, benzenesul fonate,

Su|t%H@é§é§beL@@ada¢boﬁmém@§ stith fagtptassieatarbonate, sodium

fluororacetate. Suitable sources of dinet hr\n/l {Th
carbqnatﬂd@aeﬁllwmtqwb@?ﬁtﬂebm%!dﬁéoﬁ’ﬁﬁs YChAPPIST A -Rutopide,

. .presence. of L 25

i 33SRERE B0 Eofai FnEabispich sgsbiin

hydkdyidd;Brdorgasic based Sudi-agipyridihg Iahdrmamhmd;nen t he
presence of acid or base (a suitable acid would

include formc acid; a suitable base would include

eqd B Nncl ude
Sunta‘bdee %?n‘}o g{rg(;ﬁ@%lde?Hléra%rﬁg%gglgé?g%ﬁt (0)4 borohydrl de,
dlmedwlfommayradebmrehydnofwren diyertbylsulfegde; %owé apedenifie and
of a catalyst, formc acid and formc acid salts such
ethgrs. pot assium formate and sodium formate. WO
2005/ 028430 PCT/ |1 B2004/ 002989 6 In sone cases
addition of a Lewis acid such as titanium

The prafarred basedpbitiedeactieny isqotassium edrienats agd thepeferred
sol.ve on i nclude dichl oronet hane,
SOIY%tH%NIQF%B{%@ﬂ@%?e {lé but yl met hyl et her, et hanol ,
ethyl acetate, N, N-dinethylfornman de. The pr ef erred
source of reducing agen is for erei pyth
Mopupiee@bly e RAAGH UM GAIDPRSgn ol Sl RATHEREZe (Do 1000
mlﬁ?ﬁ’f@ nmedi at ed degradation of N, N 10 d| nmet hyl f or mam de.
i

i methyl formam de is the preferred solvent for the
reaction. The reaction is preferably carried out at

Thg Irggu.ﬁ%a%% cto?n oeurn%ts%rf ?drmula (VIIN) may be prepared by process step
(vi), a reductive amination reaction, by reacting compounds of formula (IV) with
a dimethylamine source and a suitable_reducing agent; wherein M is a suitable
counter-ion such as chloride, bromide, toluenesulfonate, benzenesulfonate,

methane sulfonate, hydrogen sulfate, acetate or trfluororacetate.

Suitable sources of dimethylamine include dimethylamine, salts of
dimethylamine in the presence of a base (a suitable salt would include
hydrochloride, a suitable base would include triethylamine); and N,N-
dimethylformamide in the presence of acid or base (a suitable acid would

include formic acid; a suitable base would include triethylamine).

Suitable reducing agents include sodium borohydride, sodium
triacetoxyborohydride, sodium cyanoborohydride, hydrogen gas in the presence
of a catalyst, formic acid and formic acid salts such as potassium formate and

sodium formate.
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15 The internediate tertiary am ne product may then be
isolated as a crystalline salt by reacting the am ne

wowaok/oz843ui t abl e acid in the presence of a sui PebiB2004/002989

solvent. 20 Suitable acids include hydrochloric acid,
hydrobrom c acid, sulfuric acid, nethanesulfonic
acid, toluene sulfonic acid,8benzenesul fonic acid,
acetic acid and trifluororacetic acid. Preferred
acids are hydrochloric acid, sulfuric acid and
Insetreacrsng dddilien ata d.ewksaddi suzhl as titahivemtetra-iso-pidpoxide

tert-butyl.net hyl et her and net hyl et hyl ket one, either
may éﬁg,%lﬁﬁﬁ&ggnbi nation or in the presence of sone

water. Sulfuric acid salts are particularly preferred.
Preferred conditions for their 30 preparation are

Siitebla seinentsifonthegiergtior inpjude dichlpsomapthang, tetrahydiefudan,
telfBeRiAchat Siindl e R beREBRRa g

formula (IV) are not isolated and purified. This is
articul arly advantageous as,the | ow, [ ting point of
Tf@‘ows&ffﬁdf %@if)cer&tw%@u ribd 39epf isPERICAGH Pessintihg gequired
.l . i i 1 c | t _
bt fnes Serardohne nt SREH B S,
dimgthydéfarnamide onpounds of fornmula (I11) and (I111) under

the conditions of process step (i), before treating
the crude reaction m xture under the conditions of

N, N-@RIByRdrifantide)is tHdptetefr8l SoRBROFHr RO teadliohf er r ed
conditions for process step (i) are N, N

di met hyf or mam de as sol vent and pot assi um carbonate as

T ERpiAR N pRIG-EM e SR REBBT Rl RO T

The intermediate tertiary amine product may then be isolated as a crystalline
salt by reacting the amine with a suitable acid in the presence of a suitable

solvent.

Suitable acids include hydrochloric acid, hydrobromic acid, sulfuric acid,
methanesulfonic acid, toluene sulfonic acid, benzenesulfonic acid, acetic acid
and trifluororacetic acid.

Preferred acids are hydrochloric acid, sulfuric acid and methanesuifonic acid.

Suitable solvents include tert-butylmethylether and methylethylketone, either

alone, in combination or in the presence of some water.

Sulfuric acid salts are particularly preferred. Preferred conditions for their
preparation are treatment with methyl ethyl ketone and sulfuric acid.
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In this enbodi nent, preferred conditions for process

step (vi) are N, N dinethyl formam de as sol vent and
wo orosi0z843ci d as reduci ng agent, at el evated  PCT/IB2004/002989

tenperature. 20 According to anot her enbodi nent of the

i nvention Conmpounds of formula (1 X) may be prepared

by process step (vii), a sulfonyl ati on reaction by

f \ '
PrOEASLORs AT ey b col ik Tatth it ddhnpdns GPRAIa
(I\Q @ire abt soiajemantd perfieSuiThislis @astldLﬂa]deidl\témggéﬁlaQ astise low
cl ude, chl or osul f.oni.c a id, sylfurjc,acid and fum ng

melfifa Hp Rt SLeStmpore harafest patioula afticud Ggsaiete s

chl orosufonic acid (99% 30 Suitable solvents include

di chl oronet hane, chlorosul fonic acid, trifluoroacetic
Acgeidinglyit ane esbedinient atthe inventian mrnpouads of fommma (VI

e 80 bR 8 YRR Y HiIOGnES alrondhBL EDiGR BRLRGErtne

coMiisionpoepridesd stepd) tistore t&éeﬂlngfth@@&@lé toddtorasibure under
(999.,.and pet hanesul fonic aci or chlorosulfonic acid

the(@@b itiofsiot Praoess SRR @) ¢ acid. 5 The preferred
reaction tenperature is between 0-5C, when
trifluoroacetic acid is the solvent. The preferred

In thigetribodirnent grefeureel cond@iGnsdor paroets ey &) areN,Nwhen

rre nsul f. nic acid . s the sqlvent, 10 According to
‘%Y@% Y%trﬁndto?ﬁ??%w‘fh%hpnat?% 388nds of

forrrula (VII) may be prepared by process step (viii),
formation of a sulfonam de by reacting conpounds of
Mash pmfséet{iy e pptassiune badionate israf saalhpaiticleasizai(Dapk €000

mlérg) é bef ore quenching the sulfonyl chloride
P8} mediate with amonia. 15 Suitabl e chlorinati ng
agents include PCl5, POCI3, SOCI2 and (COCl) 2.

In this embodiment, preferred conditions for process step (vi) are N,N-
dimethylformamide as solvent and formic acid as reducing agent, at elevated

temperature.

According to another embodiment of the invention Compounds of formula (IX)
may be prepared by process step (vii), a sulfonylation reaction by reacting
compounds of formula (VIII) in the presence of a sulfonylating reagent in the

presence of a suitable solvent.

Suitable sulfonylating reagents include chlorosulfonic acid, sulfuric acid and

fuming sulfuric acid.
The preferred sulfonylating agent is chlorosufonic acid (99%).

Suitable solvents include dichloromethane, chiorosulfonic acid, trifluoroacetic

acid, methanesulfonic acid and sulfuric acid.
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Sui tabl e sol vents include acetonitrile, propionitrile,
tol uene and ethyl acetate. Suitable ammonia sources
w0 p@baeia3@nmoni a gas and a sol ution of anmoni aPCDIRPAEH/002989
in either an organic solvent or water. Preferred

condi tions include Phosphorus oxychloride in
acetonitrile followed by t&eatnent with aqueous

cﬂver?t? 'Vﬁ?r‘ifltfb’r%@étfceéjcx&%ﬂé'rhéﬂ%e%@l%m@%%ﬁ t he
ad ition of t

e aqueous ammonia to a solution of the
i nternedi ate sul fonylchloride (VI), followed by

MostprettedpondiP s drisre e Bt ne (o FERR FEthafsdbichie
acndgaycmsrdsruﬁah%dadm (donhaad m&ob@ewa@sace its purity.

abl e absorbents include activated charcoal, resins
and Fuller's Earth. WD 2005/ 028430 gCT/ | B2004/ 002989 9
Theepmermm paationdempesatues isdratvgiencht of whee tifiesaacelic acid

is thg g@ erXth%&VE g%c{ % lg%ﬁ%ﬂéﬁ Oaguﬂ% %ﬁg@% %n?ﬁ?ﬁ?érsature
whéM hletharulfonitasdidlis theasdlventn a sol vent system 5

Sui t abl e sol vent systens include iso-propyl alcohol,
i so-propyl al cohol /water, Ethanol, et hanol / wat er,

Acqr!fg{*l lﬁ§|to ?%g%h%ﬁ%ﬁ' %Pr?n d?i%%m’ bt tﬂ?t\?ﬁl/e g/r{ ‘?ﬁt’h@% of formula

one ket one

(VIY) ed Jﬁbe peSRired by moeésmebépe(t/my fbhaatlm ef arsnuh‘dnamlde by
conditions are aqueouzl})éL) TarE rj c.acid \/\1 mﬁ

reagtimg compouRes GhETAYI FX) ¥ih a g [okmetind agent e uiahis

SOl\?QA'{t b&R dé‘guéﬁ iRGINE s ghyl ¢ |ﬁf8r81e‘d@a‘%e%ﬂlﬁ smafonia.

npt ove uri n 1 nprove In a process
SU|tabIe for an i ndustri al scale 15 The advant ages of

this new proces al I ‘~fh) The
Suijakle shiose48g e hebReCh e {?;ﬁ% ek 3o dtRR 1006
m crons, reduces the reaction tine required for

process step (i) to reach conpletion when carried out

Suitabla sohregds Bchlde addienitrie, popidiiikile. dalyene amacethylagetade.
t he

Suitable ammonia sources include ammonia gas and a solution of ammonia

gas in either an organic solvent or water.

Preferred conditions include Phosphorus oxychloride in acetonitrile followed by

treatment with aqueous ammonia.

Most preferred conditions encompass the addition of the agueous ammonia to
a solution of the intermediate sulfonylchloride (V1), followed by treatment with

water,

In a further embodiment of the invention, the resultant compound of formula
(VIl) may be treated with absorbents to enhance its purity. Suitable absorbents

include activated charcoal, resins and Fuller's Earth.
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20 conpletion of nmulti-kilo reactions in |less than 24

hours; this has significant econom c advantages. ii)
wab@sossa3of N, N-di net hyl f ormam de as bot h sol veet/IE2e/002989

di met hyl am ne source in process step (vi) allows the

conmbi nation of process steps (i) and (vi) 25 to be

possi bl e. The conbi nati on of9 process steps (i) and
Ac(:&ld)ir(\)qi‘f’ooywd?ﬁell éﬁ’ﬁ glngehétnoﬁ éé gwteﬁﬁl) ggﬁp:;égﬁrﬁgggfo?%%la
(1) e yuipee pcépa?ed\b@/mroceswsueedlxb sy telmag icompounds of formula

rans ons. ction efficiency is thus
(Vi )n‘ﬁlwebs%rdl- Pé‘cﬁff%%é?lvﬁ‘@ tYSPat ed from a small er
reaction volune 30 iii) The use of formc acid as

reduci ng agent in process step (vi) is particularly
Suiidblersclyrid sy stamns trwdudaaiasmepyl Rileadtd! yiso-gsopyl dlsotwol /water,

ety SuabbufEhr Pon i 5 ketora i il ssTre flate?, mety
520051 RABASOBEH| 12001 RBABIAR, 4ddtondEstbABRIAEE

gas evol ution that acconpanies t he pH change bet ween
process steps (i) and (vi) can be rranaged safely.

Mog%‘?%?é\‘gtr}éd cto*ﬁ%n S%‘El%gps (P ghgn@?gne ngﬁmegf?;‘n ethyl

erate any cal
ketmnechﬂ:a;olvénh v) The purity of compound (VII1) is
increased by the formation of its preferred sul phate
salt during process step (vi). This salt formis

Foﬁﬁ§héﬁ/ of #f @rkske §aﬂ9ﬂé|ﬁ thd §6G)d Q&v@?z?\%y{é?&n@\ée%galg%gj)

of the reaction. v) rocess step

imptaved gsuityim ingroved @lerhdtlea@rmrfesshaeut%%folen industrial scale.
chl orosufonic acid used in process step (iii)) reduces
t he anmount of by-products generated by nore than 50%

ThéddivaheRls! of thRMdwe pPosassimay balsuithmbBsEeas fbifows:
requi red as conpared to process step (iil), therefore

there is less chemical waste to dlspose of at the end

) di cm{or omeacfft QS%QW%%%PE%{ %f&?l}@?)gol e <1000 microns,

redutesrthe neadtidn Nmb&et]lfﬂeclﬁ)rfmbb@éseﬁébf( "ﬂd) ¢ed6H Bompletion
trifluoroactectic acid. vi) I X) is formed as

whgnaseed PHEER & lrEdR pealecthe §ﬁ@|§>f ems .rgageméacmtates the
completion of multi-kilo reactions in less than 24 hours; this has significant

economic advantages.

ii) The use of N,N-dimethylformamide as both solvent and dimethylamine
source in process step (vi) allows the combination of process steps (i) and (vi)
to be possible. The combination of process steps (i) and (vi) avoids the isolation
of low melting intermediate compound (IV) and also significantly reduces the
volume of solvent required for these two transformations. Reaction efficiency is

thus increased as more product is generated from a smaller reaction volume.

iii) The use of formic acid as reducing agent in process step (vi) is
particularly advantageous for two reasons. Firstly, as it is a liquid, it can be

added in a controlled fashion to the reaction mixture at the end of process step



10

15

20

25

30

ability to isolate this product provides a val uabl e
opportunity to purify this internediate, if

wWoe@s®sHBY, at the m d-point of the reacti on SPOI/EBR0EL002989
This 20 allows greater control to be exercised wth
respect to purity during the process. vii) The
i solation of reactive interntdliate compound (VI) is

(1)37%@%16%% g@%%ﬁftioﬁttﬁﬁt é(\’édrh anfBe rtl‘ﬁ? BH dﬁ@%ﬁéﬁ%gg

In situ. reaction conditio
precess sieps (i) hdd(vi) ban behnaaag:éd samy |8mosatilyptr(e okipatiog of

foliE oFieF 55 Bt GHeErals B ERr il Wi Gnis a5 BEAroTUct
quenching of this |ntermad| ate is carried out in a

novel fashion by the addition of aqueous amonia to
'V)t he Theduirity of spspered (VHl)u@meamd bhéweafgxnmamon offits

413120 S s, o BfroBled BeBliy, TREIAN fpRRGRASH jsotated
fra‘mimd Iwcneamuunemtmeléﬁd b@tl‘@ré@b@laﬁs of aqueous

ammoni a. This new, reversed node of addition has the
foll ovvi ng advant ages: WD 2005/028430 5 10

v) PCTh4 %?%ﬂlg étg?g‘y’_ r@]lt?rlﬁsﬂfo‘?l%g&damsfé)%u& @& g,

derlv tirve (I he reac
chidrpsufohigadid Laedsn ptcmelse s {iii)) redoddsethp rapdowit. of (09} protucts

T e T TR
rey@ftPhs cOMPapsy t@PRﬂc@bQ Qtéwﬁn)hﬁ@éfdﬂ@ the?B G hemical

associated with s physical form (c) The re
waste fedispese bé at tausnd bt theofeactien i Muwthpmiore hmauml\terﬁs

tur nd_theref.ore ai
aiglofo BT Frb B Re Gy BB mbi BiRiosh Gl befo
méttanesdiforsc acig, BrirfRdroadiectiPaii@. advantages result in
a hi gher yiel d of compound (VI1).
Vi) Compound (IX) is formed as a precipitate from process step (vii). The
ability to isolate this product provides a valuable opportunity to purify this
intermediate, if necessary, at the mid-point of the reaction sequence. This

allows greater control to be exercised with respect to purity during the process.

vii)  The isolation of reactive intermediate compound (VI) is avoided by
process step (viii) where it is generated in situ. The reaction conditions
employed in this step are milder than those of reaction step (iii) and therefore

fewer impurities are generated, improving the purity of the intermediate.

viii)  The subsequent quenching of this intermediate is carried out in a novel
fashion by the addition of aqueous ammonia to the reaction mixture, followed
by the addition of water and carrying out an in situ reflux. Accepted industrial
scale practice in the art would be to add the reaction mixture to an excess of
aqueous ammonia. This new, reversed mode of addition has the following

advantages:
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i X) This new process is suitable for producing

guantities of conpound (1) on an industrial scale. 15
WO n008/028484 her enbodi ment of the present i nvent PONIE0&1/002989

provi ded conpounds of formula (VII1) and (I X) wherein

Mis a suitable counter-ion as described above.

NH(CH3)2 .M O N(CH3)2 HOB /HA1/j O (M 11) These

co und he._ ' L s .synt hesi §, of

conBinaingpy-Bklibeslifia i detvalie 1T 1Y PREREng

pL gsen_t reraod 'nnimZ(tudrEWBf_ ich feilitalesats r@hga\fatbwlg‘ﬁﬂv\fth“egproduct,

a vi ati.ons, an efinitions are used: . ]

et )1 et iyt NRENSSRSSAEY Boendontiecslany obitermediate compound

NN- di et fwh t@BABIHH P ddd | @are idl [

DVED 0 ?1y| Sulf oxi de Mﬁﬁck%gélbmésfﬁﬁg%hédg%% héhd)io

DCM di chpimbigres lesseciatooBgthlitephygicaldohoxi de ' z mass

spegiru | gh . Pressuce Liguid Chramat ography

e s TR iR R hE SPRIGn bt ¥ tholanRunaries i the
reaction mixture, and therefore aids their separation from the
product. In addition, organic impurities are purged.

The above advantages result in a higher yield of compound (VID.

ix) This new process is suitable for producing quantities of compound (I) on

an industrial scale.

In a further embodiment of the present invention are provided compounds of

formula (VIIl) and (IX) wherein M is a suitable counter-ion as described above.

+ -
NH(CH,); .M N(CH

3)2

O
HO\S//
4
0

o—<_:_>—sol43 0<<j>—scm3
(Vi) (IX)

These compounds are particularly useful in the synthesis of compounds of
formula (1) by the process of the present invention.

Experimental

The following abbreviations and definitions are used:

MEK methylethyl ketone
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g quartet s singlet t triplet br broad TFA
trifluoroacetic acid MSA Methanesul fonic acid Kg
wopdosgesss L Litre nL millilitre g granms CDaUBIB2004/002989

deut erat ed chl or of orm PCT/ |1 B2004/ 002989 The powder
X-ray diffraction (PXRD) patterns were determ ned
using a Sienens D5000 powdiex X-ray diffractometer

DM’EI tted Vﬂltl\f‘dfh%tnﬁwrn{enﬁﬁ@ 5 goni oneter, autonmatic beam
di vergence s S, a secondary nonochronator and a

TBMEI nt| | |tattiaoprbatyiniethyl éfther speci men was rotated whil st

bei ng irradia h copper K-al phal X-rays
DMp{gay el erf{j h_s/tlsluq@@m% Angst rorrs) filtered with a

Pogrsaphlt HEBREIILARRY Glokdk. = O 18408nm) with the
perated’ at 40 kV/40mA. The main peaks (in
DChlegr ees dichlotfimethen®XRD patterns for the various 10

id fornms are strated. WD 2005/028430 13
DM%@F/ | B2 5’)@% ting points were determ ned using
m/z€i t her amBes kp&ctRlfigleakSC7 at a heating rate of
20C/ m nute or a Buchi nelting p0| nt B-545. 5 NWR
HPkGect r a HighdPressaiendguidsegniatodrarlly | nova 300 Mz

spectro ssolving the sanple in an
MSappr opr F@ e sg%{dr%

NMR nuclear magnetic resonance
q quartet

s singlet

t triplet

br broad

TFA trifluoroacetic acid
MSA Methanesulfonic acid
Kg Kilograms

L Litre

mL millilitre

g grams

CDCls deuterated chloroform

The powder X-ray diffraction (PXRD) patterns were determined using a
Siemens D5000 powder X-ray diffractometer fitted with a theta-theta
goniometer, automatic beam divergence slits, a secondary monochromator and
a scintillation counter. The specimen was rotated whilst being irradiated with
copper K-alpha1 X-rays (Wavelength = 1.5046 Angstroms) filtered with a
graphite monochromator (A = 0.15405nm) with the X-ray tube operated at 40
kV/40mA. The main peaks (in degrees 26) of the PXRD patterns for the various

solid forms are illustrated.
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Mass spectra were obtained using a LG M5 system
consisting of an 1100 series Hewl ett Packard LC in

w@ ooobiozsa8é on with a M cromass ZVMD nmass 10 PCT/IB2004/002989
spectroneter. N,

N- di et hyl - 2-f 4- (net hyl t hi o) phenoxyl benzyl am nehydr ocl

en sulfate H SCH3 HO <( "}- 15 ~/
2-fl uorobenzal dehyde (38.0 Kg),
4- (et hyl mer capt o) phenol (43.8 Kg), ot assi um _
Melttmg bonm:ﬂ we(eﬂfae&rmgnedwsimgamhar tall%ﬂrbl rimerdo8CLaj@oheating
ged to a suitable
rater(ga?cq @?31 Hé%ﬁél}'@ﬂlkﬁ% 0 hours. Wen all

the 2-fl uorobenzal dehyde was consumad (<3% as

evidenced by HPLC) the reaction m xture was cooled to
NMRapectranpeeahiaimedauging pedarian Inara 30V Rz srestrametegoy

3 heated to 130C f
d'ssé)%"ﬂﬁ rﬂ?é?afgﬂ[%n@ﬁ%ggﬁﬁr@%&" de? oecoolo tor oo?nr
tenperature. Water (9.5 L) was added foll owed by
(152 t dj { .t t
gy st i ST Cobls s E5bekl B o B0
sen(e% ]f-‘fj'ev{rl)att"1‘1“ci%ktcﬂ7k§:3 L@r‘iﬂst,%?n dﬁéilcﬁi"ﬁ/ﬁh BOVIRPEMa’E ZMbRasHwer

eous phase then discarded. To prepare the
spe%:trbfrmter salt the TMBE extract was diluted with MEK
(114 L). The solution was cooled to 15C and
concentrated sul phuric acid (30.6 Kg) was added
keepi ng the tenperature bel ow 25C. The m xture was
then allowed to cool to WO 2005/ 028430
N, \RGiTné tBgER-i-0medadthic)phenoxdbenzvaminehvdinsien; sifate
finally the m xture was cooled to 0-5C for 1 hour and
the pyoduct collected by filtration at reduced
pressupe. The filter cake was shed with MEK (76 Q
roduct was then doi ed at 50C under vacuumh(CHs), HS0,
ovérnight. Vi eI d y 8H (DVBO- d6, 300 2.48

(6H+s), <% c>_ - o—< >—-SCH3
HO—@—SCHS

2-fluorobenzaldehyde (38.0 Kg), 4~(methylmercapto)phenol (43.8 Kg),
potassium carbonate (46.6 Kg, with a particle size Dgo <1000 microns) and
DMF (171 L) were charged to a suitable reactor and heated to 110°C for 24

hours. When all the 2-fluorobenzaldehyde was consumed (<3% as evidenced
by HPLC) the reaction mixture was cooled to room temperature, and treated
with formic acid (169.1 Kg) over 30 mins. The mixture was heated to 130°C for
a further 24 hours and then allowed to cool to room temperature. Water (9.5 L)
was added followed by conc. aqueous ammonia (152 L) to adjust the pH to
greater than 8.5. The mixture was extracted with TBME (114 L) and the phases
allowed to separate, the lower aqueous phase was then discarded. To prepare
the sulfate salt the TMBE extract was diluted with MEK (114 L). The solution
was cooled to 15°C and concentrated sulphuric acid (30.6 Kg) was added

keeping the temperature below 25°C. The mixture was then allowed to cool to
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5 (2H, s), 6.82 (1 H d), 7.05 (2H, d), 7.22 (11-1,

t), 7.39 (2H, d), 7.43 (1 H t), 7.61 (1 H d), 9.46
W@ 20051028380 s); MS miz (TS+) 274 (MH), Melti ngP@DIB04£002989

139-141 C. 10 0 N(CH3)2 HO. ~ S O SCH3 - -0---~\

~)-SCH3 The title conpound nay be prepared either

usi ng nmet hanesul fonic acid 14net hod A) or

fl t d | vent, .
20% by QB Bueridti LotV st ubed Pebnpediag ta TeiC g fyour
and\'ﬂ#‘e ﬁmm%oil@&tb@\’?nlﬁﬁtlon at reduced pressure. The filter cake was
N, N- di nmet & met hyl t hi 0) phenoxy] benzyl am nehydro
wagfea( y\mﬂhf ;3

de, plzdephwam theordrieshst §07C uadeavacuum

v SR e sbaMs b et 2he R Ded s O o). 4.30

(2wf§)06<8w(1fwn<u)c 78@5 qm 1d), 36022 ()1, KPS BH [ OTARAMH, 9( 7.61

bel ow 5C, over hour’. Th he react i on was moni t or ed
(THAR).C® &@dﬂ‘h@rr%)aMS oviz GES') @dpiMit 9, Melting 501hbar13’39m41h’0
<2% starting material detected. In a separate vessel
wat er (70.65 Kg) was cooled to 5C. 25 The cool ed
reaction m xture was then quenched into the cool ed
wat er keeping the tenperature below 35C. A thick
3-[(@methyvianmome -4t (Mathvithiofphenaxvibenzenesifenic acid
Finally wash the remai ni ng reactl on mixture into the
quench\l(\ml—g}g H,80t hanesul fonic acid (2. c91 Kg)N(Cng)gn

7.85 Kg). The resul tant slfiPry tlrred
|ght roomtercp_eLal_ur_e,,before c t Cfor
hal) @ @,r,oduct was filtered un
>HAl/

pressure t he cake washed with water (15
solid product was then stirred with water (78.5 L) at

T o, o0 aBp I nitely PP Prsaes g here eine. P AResuRrg acid

(method A) or trifluoroacetic acid (method B) as solvent.

Method A.

To a suitable vessel methanesulfonic acid (17.66 L) was charged followed by
N,N-dimethyl-2-[4-(methylthio)phenoxy]benzylaminehydrogen sulfate (7.85 Kg),
the mixture was stirred at room temperature until a solution was achieved. The
reaction mixture was cooled to 0°C and treated with chlorosulfonic acid (11.36
Kg), keeping temperature below 5°C, over 1 hour. The reaction was monitored
by HPLC and the reaction was complete after 5 hours with <2% starting
material detected. In a separate vessel water (70.65 Kg) was cooled to 5°C.
The cooled reaction mixture was then quenched into the cooled water keeping
the temperature below 35°C. A thick white precipitate was formed during the
quench. Finally wash the remaining reaction mixture into the quench with
methanesulfonic acid (2.91 Kg), then water (7.85 Kg). The resultant slurry was
stirred overnight at room temperature before cooling to 0°C for 1 hour. The
product was filtered under reduced pressure and the cake washed with water

(15.7 L). The solid product was then stirred with water (78.5 L) at room
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WO 2005/ 028430 PCT/1B2004/002989 15 tenperature for 1
hour. The product was filtered at reduced pressure and
wo b@s/oeske washed with water (15.7 L). The natPCT/E200482989

then dried at 50C under vacuum overnight. Yield =
62% 5 Method B. To a suitable vessel trifluoroacetic
acid (138 rrL) was charged fojgd owed by N, N

- Ith h b I d
SRS 53 5T BB S L TR 8o e
caRe %@s‘h*eﬁ%utﬁ‘@@atéﬁ(ﬂ@ng TRE nAaral Was Thed Wried1& 56% under
mai ntai ned at -3C and treated with chl orosul fonic acid

va¢c@snravermght. eYleIka,@Z’?@ the tenperature bel ow 6C, over
0. 25 hour. Using 99% grade chlorosul fonic acid
m nimses inpurity generation in the reaction
Mdithegmared to | ower grades of reagent) and the
resulting solid is therefore isolated with increased

purity. The reaction was nonitored by HPLC and the

Toé?%?{télﬂ@ \)@%éeﬂénﬂp&ga%%hs agf& flfss%%l_?%&%h%éﬁ ﬁﬁf’éwed by N,N-

mat eri a tecte n a separate ~ vess
dimaﬁwt—Z([&Qﬁ"le’rhyltm@m hea okys]dehzyl@rﬁme‘ﬁyd rcrmctsubﬁaten (&(11 rg),

ik pasoelTHESF PG, b SRRt (i redeton mixure
wa%dﬂﬁaflht%ﬂwéoﬁ arﬂ&@e@saw tF@at!é&e\Dltﬁ %mb@amc | 4bid qbet @Y while

until the end of the addition, at which tine
keppindu ¢he btegmperatwes belavy @r(écuowﬁtaﬁé%bour 2Usmgj 99% grade

o GESTBC R P15 MRSV fEen Tt
lowéd |ré’dl§§@ﬁeiéageﬂ9| 8nf ltheresuliitl soli@ 18l thergfor@sisolated with
stirred at 20C for 2.5 hour, and then at 0C

ingseased grrity. THee peamiinst waasmpniteredday fiRi&r andetihgceanction was
oo R Afor T2 Tk T 27 SRR PSP Ig Blparae

vetsdlh@asnl (Bl)qohﬂguwtas\f@@oled itbrﬁﬂ: | nTveatreact{2b Gnirtuye atas then

roomtenperature for ur and then filtered at
quesghied intgrtbe aoled Wﬁéers(@l"?ﬁ BINS) KEFBHNG thefomperature below

27°C. The fast addition is necessary to keep the product in solution until the
end of the addition, at which time the product begins to slowly precipitate out,
and the largest crystal size is observed. The reaction mixture was washed into
the quenched mixture with trifluoroacetic acid (12 mL) and the slurry was stirred
at 20°C for 2.5 hour, and then at 0°C overnight. The product was filtered under
reduced pressure.

Several options are available for upgrading the quality of the material before
drying.

Option 1 The solid product was stirred in water (250 mL) at room temperature
for 0.5 hour and then filtered at reduced pressure. The solid was stirred in a 1:1
mixture of acetonitrile/water (250 mL) for 2 hours at 40°C. The slurry was
cooled to room temperature and after 1 hour, filtered under reduced pressure.
The 1:1 acetonitrile/water (250 mL) reslurry at 40°C was repeated once more
on the damp product and then dried at 50°C under vacuum overnight. Yield =
54%.
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m xture of acetonitrile/water (250 nL) for 2 hours at
40C. The slurry was cooled to roomtenperature and

w@tdaos2843hour, filtered under reduced pressurePCBOB2IM002989
1:1 acetonitrile/water (250 m-) reslurry at 40C was

repeated once nore on the danp product and then dri ed
at 50C under vacuum overni gh6. Yi el d = 54%

Oof LU RGHIH Vit WaaBed Wit wetiR o0 o 1 55 b ves

thepastirréd @ ast:1r meduienoRadetdnitiilshidter QQSO mL) at 60°C for 1 hour.
acetonitrile/water (250 m-) at 60C for 1 hour.

Th@lsuﬂﬂy\/\/\ﬁﬁsp@dﬁﬂ tadraodn teypRetaiseand sHised ad this |t$m@araéwe for 4
nobld TOGGHRANELEE ednd b prat gy i g 1 o
unaewummnvaoaumtttvemelijhSS%Yl eld = 55% Option 3 The

SO| I dﬂli}\%rs §<tplgf {Aﬁgtéhg% ezs%@rlerénqaj)a QIA é@lgqrgroflaq%gwtnlq/pq@ter (250
mL?'é{rEfO"CV‘Rﬁ ) %?slﬁﬁﬁméseéﬁlﬁéé‘ttél rrSon%nl‘én%éréfLﬁ‘é’ an@tstlrred

IS terrperature O ours pI‘O uct was filtered
at ithise tempetatent fplr ds hwues.altiet peadudt i wes afilte3ed undesr reduced

d = 589 f.
Presrare AR GoB HeH ot SRS Urieb A By 3gohtiaf b Re%.
reslurry or recrystallisation nay be carried out if

necessary. The recrystallisation inproves purity to a
Togiugthee upgxadathe mam vt elthie keyiintprapdiate @npaddiiarali reslurry or

req_ryétjgnggg_ﬁ M? i ?%eégt;\hé%éyﬁ S’)ﬁf‘ﬂ'impl'r)ecr))@@élﬁgat&%qmﬁsoves |

puﬁnyHé'gtetdt@r) gltenpthuhlirezeslenylaharthe motesy . dlAlinég) batew.
charged to a vessel and heated to reflux for 1 hour.
The resultant solution was then cooled to room

AR 6 L AIOUB8 780! o B eRaRinS 4 s
(mmylmwpblengﬂbém;enesuﬁomb acdideld pgeseas ehargibd toea2@Essel
o R L Tl S o et bR oo
teberflrd "SlRSr BRGHHUR ONRd NMHeNtsiun Slvlls =sHrR&d 8tbmight at that
temperature. The solid was collected by filtration at reduced pressure and the
cake was washed with a 1:1 mixture of acetonitrile and water (4.15 L of each).
The material was then dried at 50°C under vacuum overnight. Yield = 72%, &y
(DMSO-dg, 300 MHz) 2.52 (3H, s), 2.80 (6H, s), 4.40 (2H, d), 6.78 (1H, d), 7.04
(2H, d), 7.18 (2H, d), 7.62 (1H, d), 7.93 (1H, s), 9.55 (1H, br, s); MS m/z (TS)
352 (MH).

3-[(Dimethylamino)methyl]-4-[4-(methylthio)phenoxylbenzenesuifonamide.

o N(CH,), 0 N(CHj),

HO- H, N~
0 — o)
O-@—SCH3 O‘Q—SCH3



(DMSO-d6, 300 MHz) 2.52 (3H, s), 2.80 (6H, s), 4.40

(2H, d), 6.78 (1 H d), 7.04 (2H, d), 7.18 (2H, d),
wQ@2@3/088uB) d), 7.93 (1H, s), 9.55 (1H, br, s);PBIBROE4/002989

(TS-) 352 (M+). 25 34 (Dinethylam no

met hyl ] - 4-[ 4- (net hyl t hi o) phenoxyl benzenesul f onam de. 0

N(CH3)2 0 N(CH3)2 HOO H2ZN-S170 1 0 SCH3 a O

Aes e Bo ML AR AR el et ¥ o SRRy faminometty:-
34{{44émwww|i®ﬁ‘héﬁ€oi§qb®rﬁdnesuIfonic acid (10.0 g) was added followed
4-[ 4- (et hyl t hi o) phenoxy] benzenesul f oni ¢ acj d

10.0
vl Paé@bd( -9 Mbhed! heyepelions mixtute was hegied é%\(d?ﬂ@m (g%prox.
"8‘]("‘(3?”‘5 oSt fitk tadioh! Was ﬁﬂﬂ%géd by HpI® dérﬂf was deemed
hours. ﬁ' e y ¥>LC was

reaction was nonitored H an
5 dieebe dobnjletecbeheanstheing miaterias veast rettycadttor 2% . wdbe reaction

BT chas epeas bt p e Deo mehirp sttt b enu it Afyeous
(8@ nibnia KSOPINMY kBEPIMEMRY MrHPErRROWRHC.20PBE  The reaction

reaction mxture was then treated with further water
( Bixtote wast tHOClraaded with furthtarowaterh@ ndycak 408C. Here an
reflux for 1 h

et et sveR tonEdiondiounean i vhed fefdiatodPd To room
10 NiciSérab@ue! TRE dptichiaN el cydle asiRsias @ hared level of purging of

inmpurities. The reaction mXxture was stirred overnigh
aprocegs metadep dmpugities. Thee readtionamixtyeg whswatirred | evaraight at

. 0t i
ke BBE S b aBRSians 69 e FineESKEr PARRE Melsiyre and
OHRYy gl'tﬁgﬁake\(\bvablded: Wit Avater (2l ) e fdRObdirg) d@edat 66PC under
Szlécuum overnight. Yield = 88%. &4 (CDCls, 300 MHz) 2.35 (6H, s), 2.49
15 (3H, s), 3.66 (2H, s), 5.20 (2H, br), 6.81 (1H, d), 6.92 (2H, d), 7.27 (2H, d),

7.72 (1H, dd), 8.14 (1H, d); MS m/z (TS*) 353 (MH").

3-[(dimethylamino)methyll]-4-[4-methylthio)phenoxylbenzenesulfonamide
20 (R, R)-tartrate.

25 There are two options for preparing 3-[(dimethylamino)methyl]-4-[4-
methylthio)phenoxy]benzenesulfonamide (R,R)-tartrate  depending on

whether activated carbon is used in a loose or solid supported form.

Option 1



15 (3H, s), 3.66 (2H, s), 5.20 (2H, br), 6.81 (1 H,

d), 6.92 (2H, d), 7.27 (2H, d), 7.72 (1 H, dd), 8.14
W@ 2005028430 M5 mz (TS+) 353 (MH). PCT/IB2004/002989
3-[ (di et hyl am no) net hyl ] - 4-f 4- met hyl t hi 0) phenoxy] benz

enesul fonamde 20 (R, R)-tartrate. O NCH3)2 LI P
IV(CH3)2 HN, S -'2 -S2 01 M- OSCH3 HO SCH3 0 OH

%&(?gﬁ%%%@%%f%%@f%@%ﬁ%%plpén%g@fﬂerﬂﬁenesuIfonamide

r(ﬂt)hg) tnaisojriikesch awh MEIK e(8@s L)) catardotie teRMpBratues.t r e stirred
e ras Bntec st 280pxnE0S eipanmuipand hén cooled
Q?bﬁ?%ﬁ&er%@%‘ B?QQ%&Q@@%& eated WIth acyv ed car?% SZO%

[ am no) net hyl | -4-[4- (et hyl t hi o) phenoxy
5 zwslmeslllgf oh&iinde ‘Piized pends. mTkledswammsMEKw(aSOstMeQ) ahroom
roomt er.at y s heated to
BPRAAES 1Pb." muedtBpophd Ak (Tl s diE siregs with o
tfqnh@p@mme@ﬁmw (2Ehm XThlé a\AEstSé|0ﬁ@:§ Q/dasWtFééted with a
activated carbon (20%5 of Cuno " Pfizer

ojutiomer 4Laipatagiconcidu@ 24 o) dissaived Gbmateb b rakibd MEK
V\ﬁ?ﬁﬁ.ﬁ 40 P08hE S APrdtfidNoldd 16 RS BhE Ind REsGER Wurry was

10 stirred at room temperature for 1 hour. The solid product was then collected
by filtration at reduced pressure and the filter cake was washed with MEK
(20 mL). The salt was dried at 50°C under vacuum. Yield = 82%.

Option 2

15
3-[(Dimethylamino)methyl]-4-[4-(methylthio)phenoxy]benzenesulfonamide
(31.65 Kg) was mixed with MEK (253.2 L) at room temperature. The stirred
mixture was heated to reflux (approx. 80°C) for 1 hour and then c‘ooled to
room temperature. The mixture was clarified by filtration at reduced

20 pressure. The solution was passed through a solid supported activated
carbon cartridge at 10-12 L/minute (0.5 g/cm? carbon surface area, of Cuno
‘R50Sp Pfizer Type A’). MEK (95L) was used to wash the filter cake
followed by the solid supported carbon cartridge. The MEK solution was
treated with a solution of (L)-tartaric acid (13.5 Kg) dissolved in water (41.0

25 L) and MEK (41.1L) at room temperature over 20 minutes, washing in with a
further amount of water (16L) and the resultant slurry was stirred at room
temperature for 3 hours. The solid product was then collected by filtration at
reduced pressure and the filter cake was washed with MEK (63.3 L). The
salt was then dried at 50°C under vacuum. Yield = 87%.

30

The main peaks (in degrees 20) of the PXRD pattern are as follows:



further amount of MEK (20 ni).
treated with a

The MEK sol ution was
solution of (L)-tartaric acid (4.26 @)
wale@sobsssd in water (13 m-) and MEK (13nL) aPCT/mB2004/002989
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12. 42510. 126. 05712. 435. 67415. 2 A
12.5435. 426. 11414. 535. 78814. 7
13.21812. 726. 40811. 636. 2281007
14. 3686. 326. 64225. 536. 5178. 6
14. 4636. 326. 83025. 436. 975&%.. 3
16. 8497. 327. 13026. 737. 618¢'RIMS
17.14957. 227.54012. 637. 79919. 7
17. 46949. 528. 00120. 738. 24216. 2
1 17.A2866:sEor i prepesati@sefis compound of formula (1):
5 18. 4989. 529. 77228. 739. 4328. 1
19. 40347. 230. 39413. 539. 5779. 0
20.42212. 430. 98312.840. 1981§CH,),
HN_ 7/

/;
O/'

0 O~—<i:::>——SCH3

.HO,CCH(OH)CH(OH)COH

comprising the reaction of a compound of formula (VII)

0 N(CH,)
HZN\S// .

//
0

i O——<i:::>——SCH3

with tartaric acid in a suitable solvent.

10

2 A process according to claim 1 where the solvent is methyl ethyl ketone
15 and the (L) form of tartaric acid is used.

3 A process according to claim 1 which further comprises the preparation

of a compound of formula (VHl) by reaction of a compound of formula (IX)

N(CH.)
HO\S//o ¥e

/;
O/

%) o——<<:::>—~SCH3

20
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20. 73315. 731. 25932. 941. 4518. 2
20. 92328. 232. 08514. 642. 10914. 6
wWQ 100904¢480. 032. 2589. 542. 8168. 7 PCT/IB2004/002989
23.54219. 032. 8185. 243. 96911. 5
23.77620. 033. 4336. 544. 21314. 2
24.95830. 834. 08520. 344. 8121@19 WO 2005/ 028430
PCT/ | B2004/ 002989 20 Cains 1_.A proc SS f?
withra shitahle silerinaing oRgRin 0 stq"f(ﬁtﬁ% %ge“efate a sulfonyl

chIoH%%&% forﬁu%%% Qﬁl@prshﬁ‘bﬂ Eh%rifd%aﬁgl' 28difbn of a

a conpound o artarl c acid in a
suﬁsabléalnhreomalswmd:e t@ﬁd&eﬁcﬂommxas&; according to claim

1 where the solvent is nethyl ethyl ketone 15 and the
(L) formof tartaric acid is used. 3 A process

4 accar figRgsd actbing do whRiIRMB Wéﬁ@ﬂrtﬁ@ﬂ”@bhﬁ:ﬁi%e’s hhe preparation
preparation of a conmpound of formula (VII

of eampamdoif farmelapblney tte reachanof@ Wmﬁgusm fognula (Vi)
2005/ 028430 PCT/ | B2004/ 002989 21 with a suitable

chlorinating agent, in a suitable solvent, to generate
a sul f onyl + -
NH(CH,), .M

O—@—SCHS
(Vi)

wherein M is a suitable counter-ion, with a suitable sulfonylating agent in a

suitable solvent.

5 A process according to claim 4 where the solvent is methanesulfonic
acid or trifluoroacetic acid and M is the chloride, hydrogensulfate, or

methanesulfonate ion.

6 A process according to claim 4 which further comprises the preparation

of a compound of formula (Vi) by the reaction of a compound of formula (IV)

H

O’®—SCH3
(IV)

with a suitable dimethylamine source in the presence of a suitable reducing
agent, in a suitable solvent and then treating the resultant amine with a suitable

acid.
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chloride in situ; and then quenching this sulfonyl
chloride by addition of a suitable ammobnia source to

WO b@soesaed i on m xure. 5 4 A process accordi ng POT/tB2a041002989
3 which further conprises the preparation of
a' conmpound of forrmula (IX) by the reaction of a
conpound of formula (M 11) Sgpi3 10 wherein Mis a
suitabl e counter-ion, with a suitable sulfonylating
agent in a suitable solvent. 5.A process according to

7 ¢l ainpbcaagrescbieing @b \ceivn BSwHBE gite sed i agedt il fdrmic acid
trifluoroacetic acid and Mis the chloride,

angae sgbest i MiN-dinsethyfgrantideesul fonate ion. 6 A
process according to claim4 which further conprises
the preparation of a conpound of fornula (VIII) by

8 the r/?r pmﬁeisemcfzbrcﬁng eoeizinmd 6ok hiobr muil‘@r(do‘v?]px‘é‘ﬁﬂt}@preparation
with a suitable dinet am ne source in the presenc

of Brocimaniinehsl ErwlRAVaGY Iiigensctanona sememing 6bferaua 11
and then treating the resultant amne wth a suitable
aci d. WD 2005/ 028430 PCT/|1B2004/ 002989 22 7 A process
according to claim®6 where theQreducing agent is
formc acid and the solvent i$ N N-dinethylformm de.
5 8 A process accordi ng1 i Mm% which further
conprises the preparati a conpound of fornul a
(1'V) by the reaction of ~a _gonpqound of forrmula (I1) (H)
10 with a conpound of formula (I11) (H') in the
presence of a suitable badB) in a suitable solvent.

with a compound of formula (liI)

HOOSCHg

(i)
in the presence of a suitable base, in a suitable solvent.

9 A process, according to claim 8, for the preparation of a compound of
formula (VIII) wherein:

(i) the reaction of compounds (II) and (lll) is carried out in N,N-
dimethylformamide in the presence a base;

(i) the resultant crude reaction mixture containing compound (IV) is
treated with formic acid and then allowed to react at elevated
temperature;

(i)  the salt of the resulting amine product is formed by treatment with

an appropriate acid.



15 9 A process, according to claim8, fo
preparation of a conpound of fornula (VII wher ei n:

w@ 20050k8330 eacti on of conpounds (I11) and (111) PGI/IB2004/002989
carried out in N, N dinmethylformanm de in the presence
a base; 20 (ii) the resultant crude reaction m xture
contai ning conpound (1V) is 23reated with formc acid

and then all.owed to react el ra e;
1001 73 PiegSs i G b araalidn Bt pis T of GIREE NS
formed by treatnment gi th anNeappyopriate acid. 25 WO
2005/ 028430 PCTMNB2004/ 002989 23 10 A process for the
preparation of a 1 hoft” formula (VI1): O N(CH3)2
H2N-S/ O (VII1) co@pri s eactign_Qf a conpound of
formula (1 X) 5 SCH3 S h a abl e chl orinating
agent, in a suipapl e sol'vent?© graceta sul fonyl
chloride in situ; and then quenchifag this sul fonyl

chl oride by addition of i tapl g,amoni a source to
copu b EAcHAn o aFameRy o OpT BB or Tt he” "

preparation of a conpound of formula (IX):

r the
111)
111

N(CH,)
HO\S//O >

G
O
(1X) OO‘SCH?’

with a suitable chlorinating agent, in a suitable solvent, to generate a sulfonyl
chloride in situ; and then quenching this sulfonyl chloride by addition of a
suitable ammonia source to the reaction mixure.

10

11 A process for the preparation of a compound of formula (IX):

o N(CH,)
HO\S// 3l2

4G
o)

%) O—@SCHS

comprising the reaction of a compound of formula (Vlil)

+ -
NH(CH,), .M

O—@—SCH3
(Vi)

15
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0O -N(CH3)2 / HA-1 0 SCH3 conprising the reaction of

a conpound of forrmula (VIIl1) SCH3 15 WO 2005/ 028430
weEanshBAGO4/ 002989 24 wherein Mis the chl ori PET/IB2004/002989

hydr ogensul f at e, or net hanesul fonate ion, with a

suitabl e sul fonylating agent in a nethanesul fonic acid

or trifluoroacetic acid as 3glvent. 5 12 A process

i Wi s BBt Ry flocBnO, BErEnafiilioRalaon. i a

su@@d‘l@fsmﬂoﬂgldtlhg dgettih amethanes QIHSIE &I br trflebFGdo%tné'a\é)d as
wth a suitable dinethylam ne source in the

SO'N?@"sence of a suitable reducing agent, in a suitable
solvent and then treating the resultant anine with a
suitable acid. 15 13 A conpound of formula (IX): O

12N( CA3) ©>adeSs/for the preparation of a compound of formula (VIII)

+ -
NH(CH,), .M

o—<j>—scm3
(VT

wherein M is a suitable counter-ion; comprising the reaction of a compound of
formula (1V)

H

O‘Q—SCHS
(V)

with a suitable dimethylamine source in the presence of a suitable reducing
agent, in a suitable solvent and then treating the resultant amine with a suitable

acid.

13 A compound of formula (1X):

0 N(CH,)
HO\S// 3/2

4
0

0 o~®«sm3



~/ S [/ 0 SCH3 20 WD 2005/ 028430 PCT/1B2004/ 002989
25 14 A conpound of forrmula (VII1): SCH3 wherein Mis
wo b@shysisogensul fate or net hanesul fonate i on. PCT/IB2004/002989

25
14 A compound of formula (VIII):

+ -
NH(CH,), .M

o@swa
(VI

wherein M is the hydrogensulfate or methanesulfonate ion.



