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1 PREPARATI ON OF PHARMACEUTI CAL SALTS OF [1, 4] -

Bi pi peri di ne The present invention concerns forns of
wOYe(sfod428, 4- di chl or ophenoxy)[I, 4" - PCT/SE2004/001590

bi pi peridin]-r-yl]carbonyl]-4-nethyl-benzenesul f onani d

SraiithsOlofat edr (Suahraschydianed) sandsanhydr opg, forms

(girérri&)se odl um salt; to processes for preparing suc

fo ;10 prhar maceuti cal conpositions conprising such

f or Mhe pRstehtdntdiiod TEnRimsSoeils bENIP4-E54- Ak 5
theraggut iec IallgenltO innthe tresét men ggfs’ a chen%liliel?lﬁ)eg},)[1"1

bipigarshnlak-yticRdpnyi-4Hpethplbezentsulfowaside, sind selvated (such as hydrated)

b V=i[ [A4- 4- Dichl or,.ophenox | ,4'-bipiperidinl-r-yl]ca
and B G2RE H SRS BR ALY Biireutor BePoting Sithforgy
pharicE@balledrssitions @ompEsihe S&h fobmExRIB e dTsuMBorms as an

03/004487. I'n Exanpl e 10A0f WO 03/004487 the sodi um
activgl thergpeutic agent in the treatment of a chemokine (such as CCR3) or H1 mediated

. [4-(3, 4-di chl orophenoxy)[|, 4" -bi piperidin]-ryl]
dlsgkégreggaﬁéil ] - 4- met hyl - benzenesul f onam de is disclosed as

an anfiyqBp duBichiorspheheyd INdiibisiperidih]- 2d/ paipdyRusmEdk M

A) . Tﬁeqx-_ray po(\s/\?der [ #fracltﬁlpon p]at ?ye}reﬁ ofy nhydrcs)lus
benzspegulfopamideyi ded bel ow as Figure A.

7V-[[4(3, 4-Di chl orophenoxy) [ 1, 4" - bi pi peridin]-ryl]

carbonyN] - 4- et hyl - benzenesul fonam de is presented in

Annual Rgpojts in Medicinal Chemstgy (H093) 38

. refe e t@ the $lodi
of 1 V-] J—N—Sl
di chl orop N\ pi pari di -r-yI]céjbo
t hyl - Tde s a rence to the

-sodi .t of ..
oo e AT Rl P s 104 Y B GUINEFTy Ty Bxample 104 of
W@ |0]3m.l4b$171ﬂ1h]sodiuﬂﬁah)dfi\bﬁmlg,ﬂecﬁtﬂlhlﬁfwﬁmdi?)[ 1 4t bp@seriag)-1'-
surprisingly been found that there are two further

ylleasbgmi birsnatierlrhsniengsiy) tanemideris discBseches mantidious faroy (rereinafter
' Lt | V- [ [ 4ede3, 4 .
col bR 0B RGP B ot it of hgiirops o A i

provideld etz sy igudef AN A 4463 ,4-Thidslordphendxf s enbipiperRIn | on
rovi des an anhydrous_form of the sodiumsalt of N-[[4-
yl]earbonyll- ﬂ%@%%@@ﬁﬂf@ar’nﬂmg PRispted o1 Aypnual Reporfs in Medicinal

Ch&ERLRONYHd3)43 %@yéS.benzenesulfonam de Anhydrous Form B
avsiggg ang)X-‘Eg powder diffraction pattern containing

spebi thisscdquemkst atefer8ndd t¢ theljodivizn Sal{ & N [4-BH4-2 (0. 1),
dicﬁ%’rc%h(agéxl})ﬁ[l,&-%ipglpénodir]ﬂ)—1'-y c'ar%og}%]-lz)—r’nef}lgl—‘tzenzenesulfonamide isa

reference to the mono-sodium salt of N-[[4-(3,4-dichlorophenoxy)[1,4'-bipiperidin]-1'-

yl]carbonyl]-4-methyl-benzenesulfonamide.

It has now surprisingly been found that there are two further anhydrous forms
(Anhydrous Form B and Anhydrous Form C) of the sodium salt of N-[[4-(3,4-
dichlorophenoxy)[1,4'-bipiperidin]-1'-yl]carbonyl}-4-methyl-benzenesulfonamide.

Thus, the present invention provides an anhydrous form of the sodium salt of N—[[4-
(3,4-dichlorophenoxy)[1,4'"-bipiperidin]-1'-yl]carbonyl]-4-methyl-benzenesulfonamide
Anhydrous Form B having an X-ray powder diffraction pattern containing specific peaks
at: 3.8 (£0.1°), 7.5 (=0.1°), 11.2 (£0.1°), 13.0 (£0.1°), 13.8 (£0.1°), 15.0 (20.1°), 15.7
(£0.1°), 18.8 (£0.1°), 20.2 (x0.1°), 21.7 (£0.1°), 22.6 (0.1°) and 30.2 (£0.1°) 26.
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(0.1), 18.8 (0.1), 20.2 (0.1), 21.7 (0.1), 22.6 (0.1)

and 30.2 (0.1) 2 .2 The present invention al so
WORSIdEss an anhydrous form of the sodi um sal t POT/SE2004/001590

i V-[[4- (3, 4-dichl oropherboxy)[|

4 blplperldln] | " -yl ] carbonyl]-4-nethyl - benzenesul f ona

d E C h X5 .
i T PRGH SR R1s0 AR AP Ly oY FREThe sodum galgof N-[[4-
(3, ﬁizilclﬁczroﬁheﬁlo&% iy rblgﬂ)eﬁd{ng 11?1 cals’éma/lm rﬂélthy(%t@xll%er{eguléc)namlde
Anhgdrpps FQ13n C l(agmg) ana?ﬁﬁaygowdqr@hfﬁ)ac@@ patterin aentaining specific peaks

o UL A DEED TSN, AR T RS B0 19,187

| (iogl%/q,:r%qs ERLN L. 800 28 exd- oM (0.19R8d99¢ USRI,

[ [ 41t(Igs sowi sutyirsinghh elso kyor| ﬂ‘omd,d that thepeare dowr]byidtated focas Blydrate

Fo%ﬁ@ehyﬁaﬁp%%ﬁﬁﬁiﬁﬁ%é“'f R Ebms FOh D R PRSE st or -

[14¢ 41-Mcﬁl|b héﬁo)éijﬁl i ca égﬁi;ﬂ]np?l])cﬁfbo 1- 4-methy1—benzenesulfonam1de.

i peridin]- nmet hyl “benzenesul f onam
d e s, éhfeprﬁﬁﬂﬂmlwehfa@n prgvalns xhyérwqdcfm pf thiefsbdiaot sabtrof N-[[4-

(3 {? gﬁcﬁ&ggﬁﬁgﬁ%@[q n@g%%ﬁ%}& b ylrj)cjaalgon(yg]t ﬁ)met}iyé (b?n%%xbstﬁfonamlde
Hyﬂlfb,t&Férﬁh A)havik@ oA X-@a}lﬁowd& d@fﬁ(a@ﬁdﬁ atfb?n 6or(t£lnib)g spéc%ﬁc? feaks at:
42500 151 557 9.1 559 (204D Ciad s B i G0 B ol Gl 4.8 0,19,
{ o
L LB R T B R B L 2rab s p po 4019, 232
(i(bl Pj et (F0. 17) ahd 29 |8](ﬂ=.6.r1 Pty | Th-oke @SEtthdar sz eme prdstanavention
e. Wwherei n_the water of crystalllsatlon|3310%vv/w

prowfkes phdEaie Fosm @eqﬁth% ppdays 5alp pbAt e 63,4 dighderaphkenor vl hitof
e SR sy P emeny ity e Peass Al

cryst«a}lrmmdsryis Bz eviesul f onam de Hydrate Form B havi ng an
%g owder, di ffractl on pattern conptaining specif
pea

Fesent 1@%(1‘501151 SO proyiges aﬂydraéedsfom o_f)the spgliugm §z@t (113 N-[[4-
3 %glc%c’(r%%e}lgx%gl 19i£)<1:1)1d1n% fil}(fagno]rgrl] 4(1%1 %}[l %Sl?egeszn%f %mlde

HydetSF¢rtn B)haviag ab X—ﬁa.}dgow.ﬂw diffra@idpCpattpriPcontdiming mpecific peaks at:

o SRR ALORSPRCL e el ML AT 154 o,

16.6 0.0 %; i§7/{f@mhh@2®m@)02m%o 46)h21 5 (£0.1°), 21.9 (+0.1°), 223

bi pi peri di n] yl ] car bon benzenesul f onam d
(0l YWdsr (0. 1 endhed 8o )(29,' sin ank palaltcukan ajpectihd Preséwinvention

prbis BT B B ﬁ%ﬂdﬁégﬂpﬁ piEaeRe Sﬁ/?gﬁat edo’]Ey SOt

blpqﬂzrldﬁi] ﬂ" Hédrgd)rﬁll] —4-me‘t]¥>‘11benzenesulfonam1de wherem the water of
carb benzenesul f onam de Hydrate Form C

CTYB’IaUISﬁ‘ngIaIﬁ 5X1%éfg/wpov\der diffraction pattern containing
S peﬂlé Ilarcs:es@n% mvenfe‘ i0n also provides a hydrated form of the sodium salt of N-[[4-

(3,4-dichlorophenoxy)[1,4'-bipiperidin]-1'-yl]carbonyl]-4-methyl-benzenesulfonamide
Hydrate Form C having an X-ray powder diffraction pattern containing specific peaks at:
4.2 (£0.1°), 7.5 (+0.1°), 8.0 (£0.1°), 11.4 (£0.1°), 12.5 (£0.1°), 15.1 (20.1°), 15.8 (£0.1°),
17.7 (£0.1°), 18.9 (£0.1°), 20.5 (£0.1°), 21.1 (£0.1°), 22.7 (£0.1°), 24.6 (+0.1°), 26.1
(£0.1°), 27.8 (£0.1°) and 29.2 (0.1°) 26. In one particular aspect the present invention
provides Hydrate Form C of the sodium salt of N-[[4-(3,4-dichlorophenoxy)[1,4'-
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4.2 (0.1), 7.5 (0.1), 8.0 (0.1), 11.4 (0.1), 12.5

(0.1), 15.1 (0.1), 15.8 (0.1), 17.7 (0.1), 18.9 (0.1),
waQoG/opees), 21.1 (0.1), 22.7 (0.1), 24.6 (0. 1pCcTR62004/001590

(0.1), 27.8 (0.1) and 29.2 (0.1) 2 . In one particular

aspect the present invention provides Hydrate FormC

bip%qr{d?@:f—%ﬁkgrgpﬁﬁh ‘%f%%‘ﬁ@h'&%ﬂﬁs?lﬁma?ide wherein the water of

cryRtaPlisaB6:1 [£i31] 0%-wikd. car bonyl ] - 4- et hyl - benzenesul f onam d
e wherein the water of crystallisation is 3-10% w w.

The Tpe prasent invensioniatse rapwdess ydrated famngfdhe satiumhsnlrobi-([4-
3 ,&-Zl?c}@(%gi)lgegofstﬁ[Aﬁ%l’ﬁ'ﬁl&:&)ﬁin&é }-%@%a?ﬁ:fx@l]%-%?et eyrigo%en[esulfonamide
Hydét&Boriy D- e hy poraerdefitdydorapfteno tohtiAnhg\spBEfia Peaks at:

owder diffraction gattern containi ng specific

X_
S 428109, 105 B0d°}0 .19 H0110), 320601 ), 1. 66-00 ) 7. (@0g. ), 18.9

g HR P ot 3l 8 R bloa b (@ Reor
306Qx00 ), 39.56:09°)and 3321 Bo(P) 2p. and 33.1 (0.1) 2 . The

present invention also provides a solvated formof the
sodilherpeaent ipfention pjsq-provides a solvated form of the sodium salt of N-[[4-

o RS ORLSCts PORASL O SRR ic
(Sclvated Foiyn Bphaieng dm Ki-ragqloiwder giffidction paterh@bniafitng specific peaks at:
3.281rh 7% (835 b 15038 €8 13§ 4819 1T 60197190 oo,
G0 Pl GpAoh et ety g g ket s
(F0y 28.8 (DI NaAd 26,3 (S0r1py 2&i ngl y, easier to manufacture

than Hydrate Fornms B ,and D and Sol vated Form E; and
i t s Hydraig BewnAds, urprisingly casighioanartacagthass Hydsate dforms B and

oL . . :
D { S B orBPE Al S B oA A df e BF
resborcas mtariads Mdatirae thanphe mamgthgturecofdisirath [FerhdBrand D and
drate For B and D and, Solvated. Form E. Further, |t

SO%@?@W@? iy date s s GRS Rorestable tiydrate
FoRR ¥ RA P 418 Pdrm E. o .

A14-(3, 4-di chl orophenoxy)[ 1, 4" -bipiperidn]-r-yl]carbo

ny| Fudhereit hgd hen zepasnigtydreanifadmd(tFatherd asrtsvofmlym&phic forms of

NG o R R RRY Ul SR P mmaty
bedzenddl BB Kbrmf AR BekmiEBNZenesul f onar de( For m A)

having an X-ray_ powder diffraction pattern containing
spedbps, thejerasent gventforgprogidey N-[§4-63.4-glichjgroplgenexy )l .4 )bipiperidin]-

1'-%130:3%0?195 %Q—?eﬂl@l—%fﬁz%g%gu}fo%l%n%e ’((90&3 A) iigvigg glcl) Xl-}a’y p%%v‘d%r
diffraction pattern containing specific peaks at: 7.3 (£0.1°), 8.5 (£0.1°), 10.6 (£0.1°), 13.4
(£0.1°), 14.7 (£0.1°), 15.4 (£0.1°), 15.9 (0.1°), 19.9 (£0.1°), 20.2 (+0.1°), 21.7 (0.1°),
25.8 (+0.1°) and 26.6 (0.1°) 26.

The present invention also provides N-[[4-(3,4-dichlorophenoxy)[1,4'-bipiperidin]-
1'-yl]carbonyl]-4-methyl-benzenesulfonamide (Form B) having an X-ray powder
diffraction pattern containing specific peaks at: 9.9 (£0.1°), 10.5 (£0.1°), 11.0 (0.1°), 11.6
(£0.1°), 13.3 (£0.1°), 13.9 (£0.1°), 14.9 (£0.1°), 18.0 (0.1°), 19.0 (%0.1°), 20.4 (x0.1°),
22.2 (£0.1°) and 23.0 (%0.1°) 26.
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25.8 (0.1) and 26.6 (0.1) 2Q The present invention
al so provides
woO-2D (5444288 4- di chl orophenob%) [1,4" -Dbipiperidi n] PCT/SE2004/001590
r-yl]carbonyl]-4-nmet hyl nzenesul f onam de (Form B)
having an X-ray powder diffraction pattern containing

11 ane GEpyERSFaiy 5 int soiln sl V b a-cihigrobieslL«-
bq)(l]gérﬁﬂn] 1@2@%@@1}4 rﬁ@chﬁ Eé?rzéﬂesu@@na%nﬂ@ca]n) b@;‘)’i‘é #3d & follows. 4-

18 hydrous Form B of the sodium salt of
-\IDl[: mopgenpxyp-dtﬂ oipiperdioxis)pacted w1th 4-methy1benzenesulfony1

1soa%fngg ?}{1 ggug%béﬁ 5?%8\1@?0@0 n¥ @Xéfl c oron?é hane ”%e%Bﬁfg%e t%nm%reprature

belo® %PO(ﬁiileﬁaxﬁ]@l%m @Xdthpdratdre iRith RALE 10-36°C)S JoBidN-Fd-(3,4-
wth 4- b{‘* benzenesul fonyl i socyanate in a suitable

dwbkﬂrvléwm?()f) ‘dipinpridintil cyllesrtomytltamethyk-bepsenesulfogamide forms

ancﬁ ﬁ@@? ar%%gr %%H%b%%séf\)rgd FJ %{ fgj.ls[a:{@ %ﬁﬁdr%xfd% TREE %Eplilero%s scrﬁutlon is

 ext@dotdd Wﬁl@@bﬁtﬁh*fyc)rghnm%okvbhmma FI&] dlchloromethane) the orgamc

-yl ]car bonyl - benzenesul f onam de for
extigshuare cagLRg tbﬁ éﬂlumes%plyéat Teduced 3ed a@dlgmalsmf N—[[4 (34-

dchYQ%lﬂﬁugfyg 1The %1@9 @H’g kc%}ﬂo gggﬁn%ll%feﬁy[ BelRTedoRattide

sui ta g ani
crydtaiiiseofromesohaioa) The selt aragdeirecresthltisgt SomrethanohtvateedThe salt is

sus}p%g V?&l ggﬁe@% ari)cg gagftgff{é uceddi?hqgrgr)?n%g}aﬁpﬁ ? lpytégag c layer is

separa)féd '.ﬁﬁﬂr envd o 1éaveet Ryland %‘E?&r@ stthfapraamie %/ater and then dried in the
crystallises fromsolution. The salt may

preseseys phospherid pfentomd@tumdcra‘cdmd @ressurh ésu@hlas belew 50mm Hg), for

xHRRADH GREERARELS CHI-SRGPE Cayer |5 coparated and

fil hgeadtive |tﬂ’e'l&6§1h9dfoﬁ§ FGHﬁB\Mﬂtﬁé‘sd(ﬁuﬂl rsalt Hfﬁi[ﬁﬂ(wii h
wat er and t dried in the presence of phosphorus

dichloserdeners) Unﬂ@ﬂplp@am@b 4-yltceshonyd-4cmatdyl- bmmsmﬁm@m&ﬁ can be
at 20- 60
e B B R BE 0B Bl RS8035, 0

dickRkrdphehotyV1[4' lbnﬁﬁer'ﬂdln] 1'-yl]carbony1] 4-methyl—benzenesulfonamlde and

di chl or ophenoxy qtj per| din]-r-yl]carbonyl]-4-ne
drying it s PEIIERGS] @hﬁ?ﬁl@@w Oéclctﬁ@ﬁarrr@éuw reselieg Sudheas below

SO} SoreRh bt 2% diFerA Al e Aloeo -0 [4- (3. 4

' - yAjtearatioely) the Anivptiiops Fbﬂm Besfebeisddiuma salt aeNEHE(3H-yi ng
cichloprrbenein B Hmbpidieh SRR RO SoR Hyen e b mipite ca be
pefoce S ABGE S LA oe « e o mair AR 1S

diCHIWMn@pﬂléM1‘p¢nchn]r b'r)rj] cpehoingi] #}mbthykb@n‘zand:mlfyha]mﬂe emd
heq‘i}ygﬂa@ben %%poe{r]%@ @B’ll% ??n,ﬁgg% rl(relogrra‘ee}agﬁ [%F d’] 90 tCI)“‘?O 100°C,
for example under an atmosphere of nitrogen.

The Anhydrous Form C of the sodium salt of N-[[4-(3,4-dichlorophenoxy)-[1,4'-
bipiperidin]-1'-yljcarbonyl]-4-methyl-benzenesulfonamide can be prepared by taking the
Hydrate Form B of the sodium salt of N-[[4-(3,4-dichlorophenoxy)[1,4'-bipiperidin]-1'-

yl]carbonyl]-4-methyl-benzenesulfonamide and heating it from ambient temperature (that

is room temperature, such as 10-30°C) to 100°C, for example under an atmosphere of

nitrogen.
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di chl or ophenoxy)[1, 4" -bi pi peridin]-r-yl]carbonyl]-4-ne

t hyl - benzenesul f onam de and heating it from anbient
woenpaiadesire (that is roomtenperature, such aBCLGEID4/001590

O to 100 C, for exanpl e under an atnosphere of

mtrogen The Anhydrous Form C of the sodium salt of

b piSEvATE Fom A SARE ST sH nEN -3 il erenhangna 4"
bipfpdidin]be- yﬂ&%aﬁﬁgimﬁeﬂ@kbaﬁeﬁé@ﬁlfmlaé BarF Y PrefhrBd ad fflows. 4-

sodi um sal

3 A\]Dl[:lplnrqpbemmﬂ i’ dipiperadiok yS)rpactaﬁ with gi1pethyendenesplfonyl

isop PRt OTE e SR ER P TS Al R ffmberature (such
as 8 thfpeRdtudtln 3k f@hod 00-3 O{Cg@o f(ﬁlﬁ{ N (B}h-ﬂldhﬁﬁ@ﬁheﬁﬁx%)[l 4'.

at rmsphere of nitrogen The rate Form A of

blml@ﬁﬂddﬂrlsé’ll]Fafbf)nYﬂ/“flPﬂth{/lsbW@@Q@Hﬁf@raﬁpﬁ%Woﬂ@?Flﬂlﬁabllﬂ solvent; and:
bj PR ehg'lltgll BL g@&l&&ﬂ&dlomde%ﬁﬁ%n (?o‘%%%%ﬂﬁfé% Eﬁ@f is agded

e can

(3, %llbvid'dl hyrxoable Miheyesiltidg aliktptepady theh ®e lsﬁrrécﬁ@cglm the sodium
|SQcyanate |n a suita

lmof Q@ﬁ@gﬁ[@r/l begwﬁ %Oﬁ&g%w JHRIPERY bt ﬂﬂﬂarwll-4—methyl-
t emgﬂ%hysruﬁb\(m H{d 1%‘% %l%gd?aﬁlﬂﬁﬂé Svith's tFl? 281[3/9& %38 pitate

orm /V orop enoxy
b| piopig thedkaid] emdq/pljodac:thmrbpb]stadhsmdﬁwﬂl whten am}Hydiate)Mm A

Bt e G G i BT ELH E St e
i's @Q&iﬁgd Bff'ah@‘ﬂ%dsoaﬁld{\@él%fNTﬂe(f%réﬁ&@hfoMiﬂerM&t) Hr 8- vif¥eridin]-

then be stirred to allow the sodi um sa

of i V-yljeprf@yl-4timsHiybbeptemnnitipnpinide allbwpd pepnednpn}lterﬁqm the

b [ f d
ConfamRe LR ORIPH AR ERRRY R ORMs e BT a4 dpvines OR
aut watddes sdled afd wo@ 403, ﬂfﬂi@}ﬂoﬂoﬁhérﬁﬁ?)ﬁ uaﬂalbip%ﬁdmﬁnom]carbonyl]-4-
wat er and Hydrate Form A remains _after filtration and

dr y meghyl xbpnzefaﬁﬁlléﬁonamidf:dmrwpw@s siier&bi4e(3sbiighlerophanoya 1,4'-
dl S tp}é ?ghrgflf' Iy@ﬁ% %@i{%grgé(tﬁﬂ l?e%%éneglfllfonagrlgledls r.juxed with water,

r y h¢aed Mhlbelthﬂﬁeﬁrhme THERZ3ONEE T| émam:ded &jueouesbdinn
prec itate fromthe aquequs _and desired Hydrate Form
wile selugipn ffor exapmple 8- 1A 141rdded gnd e mpxturggpeled wath the

ré
f"gd _gagdlﬁ'lﬂ@aft ¥r M#ZI (3?’4 ﬁﬁl&%bg&%&?)ﬁ i %xyﬂ){ﬂendm] -1'-yl]carbonyl]-4-

erid
rret h;ethybé’amnesﬂxﬂohmam potecipitamig [antl &fyesate Flven A remains after

H;?II hI or ophenoxy) [,
b| p ] Bla 1%] car bonyl ] - 4- rret hyI benzenesul f onami d
e i %lt'élﬁéﬁdelw th FRAERE Fohfal §dhé SoBuh §RPSE B[ Eaf 3,40 the

range 30- C, concentrated aqueous sodi um droxi de
dwbbirmhemx;()EM' -bépipenidin]- 8’-§Almb0ﬂlsl]ddmedlyhhchzten®ulfpmmude can be

N

methybehGeied@ftlyl isdeyanate in a suitable organic solvent (for example

chlorobenzene or a mixture of tetrahydrofuran and toluene) at a temperature in the range
10-50°C to form N-[[4-(3,4-dichlorophenoxy)[1,4'-bipiperidin]-1'-yl]carbonyl]-4-methyl-
benzenesulfonamide in the suitable solvent; and concentrated aqueous sodium hydroxide
solution (for example §-12N) is added. The resulting mixture is heated (for example to a
temperature in the range 50-80°C) and the aqueous phase separated. IMS (Industrial
Methylated Spirit) (for example IMS 74 OP) and, optionally, toluene are added to the
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nmet hyl - benzenesul f onam de precipitating and Hydrate
Form A remains after filtration and dryi ng.
wéhowsroastes vel y, the Hydrate Form A of the sodi BATSERI04/001590
of iV-[[4-(3,4- 6
di chl or ophenoxy)[1|, 4" -bi pi peridin]-r-yl]carbonyl]-4-nme

oo B B AT BBl B0, S5 oS et o
anWidtibd ¢for BRinipiE BETRZ 20°€s U5 40Mbar)it6 PERAMAHSdratk ForfUA t abl e
organi ¢ sol vent (for exanple chlorobenzene or a
m xtl%lFeén%WelYetheé&xﬁhat@fF@r@rA ahtesediyeralt oftV-H4-(3,4-

. by . - f .
iR PRRAP L A RS RN S -4 SR Beprgmip foapige an be
prepabedriyl hixdng W[ 3p4-dichie splienoryi , debibipetifin]-3 Uil @b hyl]-4-
sol vent; and concentrated aqueous sodi um hydroxi de )
methylihengsnepyl mamida e 18 ang ggudoys seriium hywtrpsides beting ihe mixture

' &0 in.the
R SIS BB AR Aol
Vqulnijcbfsbmeat oﬂ‘@tﬂiﬁﬁalltc&garﬁ@ bxfratc}sdrgﬁj{zj)b? ﬁéd?ﬁcfﬂgﬁldl tMSexttfactire cooled
apd, optio t ol uene _ar ed_to the6 aqueous

ot i TS O s i v e, 7o 16 5peam ST N4

. : s A bt i ot
S D 1 AR o390, B i st
preafptietas aarididy dratetHoemiy tamatins #iar filttatofn dnidelrgiagdi Hiydetd Form A may

f. 7V-1[4-(3, 4- .
ve ffied Piiey ;5%(&%%5%%‘{%(‘[’.05?’&%? Petp SO0mmy He 4t 383916 - 4- e
 hy A lbehe . 0Ol
TSP e oA e
Foymp dhynder zeduped prossupreiiotesrespld brlewiS@mnrbigha: tenyperature in the

O30 ' % heati ng the m xture (such as
ran%gq%fb@oéga g’ﬁ%‘tﬁiggﬁ@x facting the cooled m xture
wi t Aldirekively oHpdl e ormlA ay bt prepaetl byalryapt s@r{ilﬁle of Solvated
e

conbi ned organic extracts may be reduced and
Form 34 @inaosph@ricpygssuie (o femparsiurein the range DeX)'Cr or

exa FF%{ ?I(ygﬂ'aﬁ?lQanfnlé Ercjf ice %o%ﬂgn E{l? ?isﬁ-i t#g%,ég—lﬂlcﬂxlo?éthﬁlgxy) [1,4'-

i V- | 'or ophenoxy per
bipipeyidjndal’yt] ngtb@nﬂ}—ﬁahé;h&l—ﬁbﬁﬂﬁﬁﬁﬁﬁdﬁaﬁﬁ@@éﬁmfprepared by mixing a
r.eci pj es,.and Hydrate Form A remains after )
solffis o1 S ERCTRPIGY)H P RURET iR ARy lpEira i a solution of
4- I f | : )
BB LSRR e b CaRURTRL & bt MRS e Bhge 15
35%y Algyeongseligamytexofe sejudioat(sichas wofentrdied (foe dxaxmsle 10N); 1

. ampl e bel ow 50mm t a tenperatuyre
L R A e
The Bl i@ Fornty SR RIE(30Y- s
dryi gﬁafg 1s&a F? e of Soeles\?a?lren[:glrb Form 6[1[? g?inggg%g% CMOXY)H’4
Tiey

bipi y'§ earponyd rbenethylrhenzenesi éonamidpecad- @ prépareitiey dissolving
theo"s’g%ﬁfa t%?ﬂ?é?@hcﬁ@ﬁg%% '?{g% :4?—Bip_iperidin]-1'-yl]carbonyl]—4-methy1—
benzenesulfonamide in a mixture of water and acetone (for example in the v/v ratio of
about 1:4) at reflux and allowing the solution to cool to room temperature and then cooling
it to around 0°C. The Hydrate Form C crystalises from solution during the cooling.

Alternatively, Hydrate Form C can be prepared by drying a sample of Solvated
Form E reduced pressure (for example below 200mbar) at a temperature in the range 10-
100°C (for example 20-50°C).
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bi pi peridin]-r-yl]carbonyl]-4-methyl-benzenesul fonam d
e can be prepared by m xing a solution of
wWa-20B/044x8 chl or ophenoxy) - Jé 4' - bi pi peridi ne i n PCT/SE2004/001590
tetrahydrofuran with a solution of
4- et hyl benzenesul fonyl isocyanate in tetrahydr of ur an

35 '
hy AR EERSHA G U hrbified B9 eachia iBrs of BRI - 114-
(3, 4Jdibhloroiahawxw){aj4ébip)perldm]ald-grﬂdaraﬁﬂyll-h&néﬂhﬁlﬂlﬁlﬁelﬁﬁﬁlmrﬁmlde ina

ecipitates fromthe reaction m xture. The drate
mlx&gg af @a@f a2 PEREn iU sxpmpie in the v/v ratio of about 1:1) to 50-80°C to

3 0
for ¥ oo oy ST SPRETOTY oo ay e aSOR O minach =
abowt (C3HC /i) pe 8118P @ cstimed ding ﬂtdn\ﬂlt@ed h&a@dduﬂﬁssﬁdshedﬁvﬂh water
4- di hIo ophenoxy) [ I, 4" - bi pi peridin]-r-yl]carb
ands%‘ﬁﬂngil dete PIE% zenesul f onami de in a mxture of water
an & oAGE Oftfnd dé €4n S‘é(ﬁx'é'gér‘é% b heiho¥d Midrdfelo? ¢ soﬁﬁ?ﬁ’galt SO N-[[4-

at reflux an e”solution to coo
@3, 4t(hdﬁenoahmy}im,é' bilpmrldmjw—yﬁcarbom}d] dimoethnyl-HefRzenklifonamide in a

mix o PGt AT ol DS ADR B Bhieoe s s i B derati

of abBiit 4030 t& 56307 B BkmIWovaiord The rs[ﬁu’h@ﬁi &kccﬁ)@le‘ar(?tﬁ%%ﬁple ata
(for exanpl e bel ow 200&2@) at a tenperature in t he
3623

rate phfAgel. 16/mimGuch {sfahout inin-0510°C) stiayedt andghdofikersd to leave
r e ng a mxture of the sodi um
a reﬁ&%@g%wlﬁ[%’qw?%l Fm%’ 1ghlgor ophenoxy) [ |

4N-[:[l4{(3ﬂeIDicﬂlolﬁdphenoxy)[1 4'—b1p1per1d1n] 1'-yl]carbonyl]-4-methyl-

carbonyl ] - 4- net hyl - benzenesul fonam de in a
ben%?pfz% ealafde@rrerA sHuboPIEPE BA Ay cryptedisinadrHA-B.4n t he

L e N T

ethaflol3n@.tH&d pdrifying tiehcrastaldised proGud Gsinigverse lﬂraié)clﬁomato graphy
stirred and then filtered., The residue i s washed with

elutig ith LK of SATROURHRNINNE Fskacetonitals Jdealgsirest fiaotiopnsre
comjﬁﬁle[ﬁ{ fFR3E ﬁﬂe@%n&‘tﬁ@%s‘ﬂ&e%fﬂrﬁ%ﬁf Wfthoc&pt%ﬁﬁrﬂ%%gh '&&‘ﬂnﬁ? _eH wBfier

l'oro rhenox pi-peri di
redube@pljemrdaurayx@entdsmwre— énado%yul fonanide in a

f f I.NG 74
oD, R i A-dhohlorOrhe R RO L HipipgRdia b Jearbonyl)-4-
metify0-béRzeBbsll dnRBi B Fomi O chiPbdpRpael %P'n%&mgwl% |4Ut I on

I's cooled (for exanple at a rate 0 such
dichipsoplispoxy)bl ,ﬁ@mpﬁ)dlnbl Ebll]P@r]:@n}’Et‘i nlﬁ‘éx!’l-hm;tenmtfonamlde Form B

and jfl_(!eltcgn?t';él%jaﬁcphea? ﬁ%’ fheFnixfiit 90“20 %B‘% ﬁ(l)ensto?'ldq?orr% gne s?&rreydso formed is

dried M1c[e[r fedudediprobsuiid, @6 10XARMLXA Ja tkmfcrabir®indBE kigBBo ko 56°d.C
yl benzenesul f onam de Form A can be

pr é’pﬁ%(ég‘lﬂ%lcblpmamﬁﬁﬁ1sf’g-bipa/pe[r[d4n]¢1§ -yAJcarbonyl]- g-methyl-
v S R SROEESNN b Lo LA LLafnd OBt ™

iso cymmatefayxdﬁg@i;mémhrquﬂlahd)xﬁa% Puipidetiding &i dighloeotedthaep ITas e

chromat o phy eluting with a mxture of aqueous
miXtYreg gfge n eetonitrile. The desired fractions are

1. Wateris added. The organic layer is separated and allowed to stand and product

crystallises from solution. The solid is collected and can be dried under reduced
pressure (such as below 50mm Hg) for example at a temperature in the range 30-
50°C.

OR,
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conbi ned, freeze dried and the residue triturated wth
acetonitrile and then dried under reduced pressure at
wanhismaszes enperature (10 to 30 C). Alternati vePgT/SE2004/001590
N-[[4-(3, 4-dichl orophenox§/) [ ,4 -bipiperidin] - "-yl]
carbonyl ]-4- nmethyl - benzenesul fonam de Form A can be

pj e@%ﬁ& ?r@pi@t@éiﬂgﬂ sofutibdt - F18s s%lid%%e%vgﬁl%cei W aiclgloromethane

- y I’I]he aoh:d)rsydriedécmdeﬁ eythceld pnaseime sichei deiothes OEQMH&B fafékample at
acetonitrile an heatln% the m xture to 40-60 C. The

sol pdePPYAtuESE tae raneg 3800er ned is dried under r educed
pr e%l?%[rﬁler b e SRR eSer invenfi IO VRN bfock el BE AR on of the

to
coﬁdp@tﬁrttls(oiﬁﬂtb—imrmhimrophenoxy) [1,4" -Dbipiperidin]-r-yl]car

bonéJQ}L— “IH;Y t%enzenesul fonam de Form B can_be
or e J4F SAMBYURAS,f T MYFRHOMRKE ASBRY AT Phafaceyticalsy inpardoular as
m(ﬁﬂﬁltcﬁs 0B chenstiigiy &Eﬁ&@ﬁ%@@ékﬂ’y CERP a@’c19§§; afiiﬁ vy Ygd in the

di chl or onet hane. re’is stirre
treatmeatidbaiitoifiveurnsy gﬁhnunatayfeproihﬁarste\peandiypdrpmicfexatﬂmdleehses, or

ims BN SR sty et fiuan Ghireren it gens or tssues

ancpAe W n{EwddeAsic deghEAlps)).or exanple at a
rr%irature in the@aﬁ%ﬁe 30- 50C OR 8 2. Solid
pre

Wpl@ﬁégﬂfeﬁ@)@ﬁ@@ﬂ%laﬁ\ The solid may be washed

N S BRI At e
t polpematyudicease (COBD) gsugie aSRreversfble COPDYY 4dM@ha AsRR @S Bronchial,

the present .invention provides processes for the
p?’é%&#camt%?ﬁl%ﬁxwlcéﬁ (A8 dnag partipelayly phtonicon invRisate asthma

. pﬁgprmce e Pte %J?ﬁmb 1 ﬁ%é;%’h Qly I%S tsd \éu% ) %ronc%n‘us {such as

utica partic 0rs o

C basirodphiies brendhitis: a(uis, deigid, |a§t01§KfRi31)1nﬁtStdr ¢hioytic rfitigm@yluding
%Bpsed in the treat.nment of aut0|nnune i.nfl apmat ory,
pf P@B

1P £355P53; BYRTUTARE FIBPiSS) thiptss pwalenias ehinis sices or thinitis
. maaﬂ%e%%'nh%nmlg&ﬁ&tg' iHEARGHE cﬁdu@%kéé qigggo%geé ection

of transp ant organs or t1ssue
| pyeudodembrinenchiByinor eoefuloas BShitis; Enamal dinid$ irtcheléeg rhinitis

di t th t t t
BT 6 cn e P G b bViscAerger B A related
OBisédsbs byl p@léggﬁﬁaﬁﬁfoi@ 18688 3@ op e Dhtetssisl Iﬁﬁmoma antitussive

irreversibl e thma {such as bronc
ahdtizityi teeatingntrgf wbrcmlc eotigh iasroiciatesl widly mﬂaaslldtma' conditions of the

p%%éﬁ%r%&é’geﬁl% iR8lced coughnvet erate asthma

(2) (bone and joints) arthrides including rheumatic, infectious, autoimmune, seronegative

spondyloarthropathies (such as ankylosing spondylitis, psoriatic arthritis or Reiter’s
disease), Behget’s disease, Sjogren’s syndrome or systemic sclerosis;

(3) (skin and eyes) psoriasis, atopic dermatitis, contact dermatitis or other eczematous
dermitides, seborrhoetic dermatitis, Lichen planus, Phemphigus, bullous Phemphigus,
Epidermolysis bullosa, urticaria, angiodermas, vasculitides erythemas, cutaneous
eosinophilias, uveitis, Alopecia areata or vernal conjunctivitis;

(4) (gastrointestinal tract) Coeliac disease, proctitis, eosinophilic gastro-enteritis,

mastocytosis, Crohn’s disease, ulcerative colitis, irritable bowel disease or food-
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(for exanple late asthma or airways
hyper -responsi veness) }; bronchitis {such as
weasismagas | i ¢ bronchitis}; acute, allergic, atPOPSE2004/001590
rhinitis or chronic rhini%is including rhinitis
caseosa, hypertrophic rhinitis, rhinitis purul enta,

b DB P ST TR0 o IR 35H e,
pesMaRMRERIAMUS rhinitis or scrofulous rhinitis;

seasonal rhinitis including rhinitis nervosa (hay
() é4BegraBreipetiammaewe and chronicfollewingofod exammplef zansplanttion of

I el. at di,seases; nasal poalyposis; fibraid

| ARl P o, R EF ol PR D ea EREREEY S B8 s st
aclisendet ¥nd/br €eat ment of chronic cough associated wth
inflammatory conditions of the airways or iatrogenic

(6); hetherdtipsuesgitisepses) Alrbrimarislijessn multiple selefagissatherosclerosis,

i nel udi / . . ; o
o o gHBET Fb UROBl By SO TS BT B G e s s vy

S eoiayrhdtddus or psderhidtlipusirerytherhatdsel HReiindto’ S thr &8s Sthyasthenia
Behcet' s c{i sease, Sjogren's syndrone_Qr systemc

s & EPS; dé%e"e(ss’k‘?ﬂlli‘r"g’ﬁcﬁ%%g)ea prsénaphiiadtascitis pyeer IgE syndrome,
q s o '

deron ) (it asJG R ons RO P eBiaBhia LA iBhe REZRRL Blme,
Pixéopitihig tisromboby topeniPprepypd dpdisordessiof érenmbnssiusl dyld. osa,
T IR ST S

treMBleReof ARAlid ARbideid 1 s; (4) (gastrointestinal tract)
Coel i ac disease, proctitis, eosinophilic

gasThe cempeynds of thermeantioy nwyi adso @rshd tecditobasign and/or symptom
ulcerative colktig, irrit e bowel disease or food9
of oSk Byl isleiednrth e k® sRRie e SEHBRErRY B Eh et o
corfittion CHMror exXRIERLEL oNbIBERAsBEsiatediddpiratdryo¥inRGARERIn). (5)
(Al'lograft rejection) acute and chronic follow'ng, for
ex afptadingite adpitheiteatits ol die ivenion there i provided compound of the
. g, e ] rnea:.Qr .chronic_ graft
i (0P R TG B o Pl Phe YR R R R g s mar) by
theetipg €askal)ngYropleflads). S di sease, nultiple sclerosis,
athg:osc]erosis, Acqui red | munodefici ency Syndrone

( Al Deyordingiei s fenthes depsyts of Ssaresent inypritondhirenspetisied ¢ method

fr o U E RSB YT GRRLY KRS0 MR Sivi), o

antagining Hé, myanslaronilooéakinuapl shdhaasfnas i heed odfgpadr trdatbient, which
syndrone, .|l eprosy (such as | epr.omatous | eprosy),

CoR A GRS 25 3p HIFRAFOHBOU gf § SPRPW of the

invbi{gbocyt openi a pupura or disorders of the nmenstrua

cycle. The conpounds of the invention are also H
ant gpmiventtonaalsd prayidesa gempound aftike invention for use as a medicament.

In another aspect the invention provides the use of a compound of the invention in
the manufacture of a medicament for use in therapy (for example modulating chemokine
receptor activity (especially CCR3 receptor activity), or antagonising H1, in a warm
blooded animal, such as man).

The invention further provides the use of a compound of the invention in the
manufacture of a medicament for use in the treatment of:

(1) (the respiratory tract) obstructive diseases of airways including: chronic obstructive

pulmonary disease (COPD) (such as irreversible COPD); asthma {such as bronchial,
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treatnment of allergic disorders. The conpounds of the

i nvention may al so be used to control a sign and/or
weoepnstoamesf what is cormonly referred to as a eor8EL0®N01590

exanpl e a sign and/or sy om of a comon cold or

i nfluenza or other associated respiratory virus

[ | .. JACCOr di. n 0, a.further feature.of the

| AUE Soner SO R DL Bl Gl inSierate astome

| e Rkaraplelate asthfal of aBwaBé REtkroEspbhiPneEy)}; 12bnchif@{sith as

bl ooded animal (such as man) by therapy (including )

preepiRgphilis Bronclngie s ragniggaliesgis, attaphisahinifissar phgoni¢ rhinigis including

present . | ' re. | OV for

oA b S B oh B, B PR bR Gy rhinii

CaRlidagmafisay madbianbiiy/shinits indhidagostogiong, fibrinoud og War m

bl ooded ani mal, such as man, in need of such ) o

t Pegdemembrayous ghipiiser serefilansrnply epgsprpl gintisiincluding rhinitis

anj j - of . u )

Rt By ThicEFbn VB Bhpfls: SuERRRR Bilmiahs LR ppa gpated

t léseaseypnisalqrolfposisyfbroad lvag nditipathiveinterstitial preioi@ria, antitussive

aspect the invention provides.the use of a conpound of
t IargtlYlﬁ% BREmeRt ?ﬁéhl‘ﬂ%‘c \‘%’f %?é?%ﬁ‘té‘?lﬁ’f‘ an gieretrnditigns of the

U%ﬁ'wia?s 5N8hephid fndhc@uphe nodul ating chenokine
receptor activity (especrally CCR3 receptor activity),

(2)o(benstand geints) mghidles includingaliawniatiood fdtiows, Aetbimmund) sewnegative

C oI B FEeS (A% kv oy B RESHER - Ao e or Reiter's
MR SRNEBYhCERY dibBe,i Go o’ s sy RBbARI: siémic bhlefdshie

respiratory tract) obstructive diseases of airways
()i hekiy anchepeskpropiasis, aberye derenatiiie, qeuiagbéramptits swetber eczematous

. i .Si k. D) : h .
ST Yo ARl BBy, AR S Premotis,
a$phteamolyais bullodaattticaiflrappiodeias] WaseliaidRb ery@isdniidBethi®ous

exanpl e | ate asthma or airways hyper-responsi veness)};
beeHBeRhilias, Wesih AdQPesisITpRip R VoBAlSOBIVBRIYILE) : acut e,
al . Al i o Coni C ot "

OF RS EsiHIARDIOI BELS. el Alfoblolid euterts
r masiocytesisuCroheistdiseasd) nttetdtive solitts irpitabldbdwdlidsease or food-
medi c nt osa; .menbranous rhinitis including croupous,
f F%?‘Fa gﬁ%rg%ﬁs Whi GeEtisFis Armete frnnn the;gut gfpr SHFTle PBgreine,
r hiRitsios ec2g@gonal rhinitis including rhinitis nervosa
(hay fever) of vasonotor rhinitis; sarcoidosis;

(O)f dhliegraf réjectpnanciite ehdclednidifebasieg; fonaxaplpdtapspiantation of

R i m—
agfesdeddRor th i nflammatory conditions of the
(6) (other tissues or diseases) Alzheimer’s disease, multiple sclerosis, atherosclerosis,

Acquired Immunodeficiency Syndrome (AIDS), Lupus disorders (such as lupus
erythematosus or systemic lupus), erythematosus, Hashimoto’s thyroiditis, myasthenia
gravis, type I diabetes, nephrotic syndrome, eosinophilia fascitis, hyper IgE syndrome,
leprosy (such as lepromatous leprosy), Peridontal disease, sezary syndrome, idiopathic
thrombocytopenia pupura or disorders of the menstrual cycle;

(7) H1I antagonists and may be used in the treatment of allergic disorders; or,
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ai rways or iatrogenic induced cough; (2) (bone and

joints) arthrides including rheumatic, infectious,
waub@ioamese, seronegative spondyl oart hr opat hi eeCtsuzt4/001590

as ankyl osi ng spondylitisll psoriatic arthritis or

Reiter's disease), Behcet's disease, Sjogren's

S0P o Mepealle e £ PSS ofplaotBafraffe FF o ror
OleRApIR GABIPARMS: s9BIpfirh bf8 SomARARLINGGh{lGer8 bPBihket ds3ociated
Llchen pl anus, Phénphi gus, bul | ous Phenphi gus,

E@@&E’@rﬂmy y@%lnfﬂﬁllb@ha urticaria, angiodernas,

. cu cutaneous eosinophilias,

lnﬁ é [ 5§8§@%¥ Yor ver nal conjunctivitis; (4)
(gagih s ﬁhrﬂie@ﬁipeﬁﬁd cdrﬁﬁtﬁm}i oEated in@éntibnSeasePul iR tRCEdatrhént of asthma
eosi nophilic gastro-enteritis, mastocytosis, Crohn's

{sughge peachial. ellergie, veirigsiki extnsiq o qushistemp pagticubiityehisenic or
m\%{er;’cggﬁflﬁl o?%%{:ﬂh{)l%rlsgc' %@h}ﬂ?n of glrpvgvf h)?q%e];-?gsg)gnsn?erness?} or rhinitis

exanplre mgral e
{mehﬁ&r@acmd 51)1ergAL h@cgjh&xf br aheprde tmﬁim)s AR hertanids eibeod, C
fol |l owi ng anpl e, transplantatlon of ki dney

hypragpphic rhlméus rhnruhﬁpmﬁk?ﬁta FRRitiS §icca R FhingHs %éﬁ@aentsﬁa
{
TR 1R B St A RARE ARl i s o
scrsﬁilmlscrhlmt;s ad:dsemedshnhﬂtsomlsdmg\a:hmlttsexdrdonm(lmgdafar)corams«ymotor
¥ ?rone (AIDS), Lupus disorders (such as |upus
thigifi$t-hermmt osus or systenic | upus), erythemat osus,
Has Ih AP fisttHeP ¥dRECH 6dn§pouﬂﬂ B¢ HREH éhtidh Y st ful b BR theatment of
di abet es, nephrotic syndrome, eosinophilia fascitis,
aﬂhmper | gE syndrone | eprosy (such as | epronatous

P di d . .
| oF 85 PleserttehySEh e SHARRS e i o nibete fne inyentigpin the
mafBAsturdal a BXEilcSment fdr iide iAMASAME DT @ﬂﬁnﬁw [agitidsed in
the treatnment of allergic disorders;

conilhe preseniigyentiag fthes ymiﬂmadﬂeﬂmb@f ﬁr@tlaé mﬁ%mnykme mediated
dlséesstrp age rr@ oée%éa LOERS gn éd & é%g? st%te espeglall¥ ﬁs%ma) in a warm

Smsn- COf uenz
bloedsdaniniak ducﬂﬁz&ﬂhdirﬁtvﬂﬁ()h wrﬁpﬁ?ses pdraBlidt&ig tolalmanival ineed of such
bl ooded ani mal, ch as man. In a further aspect a

tregtgiepbimeftestive ﬁ@omﬁ\fé Arcoworad pEte imventionhe t r eat ment
of ﬁ?gﬁ@to{&ngO%OMCEME Hvenbn ﬁ{ g!:lecthellh 2PLdtcHafinent of a warm
arl'y chronic or

extrinsic or dust "asthma, particu
bloodedesmemat, sudsdshman, (@ partieulanmbéulhﬁgc}&sﬁdkﬂm: recepior(faexample
onS| veness rhinitis cl ud| gy cut e
S

r-re
o rsfamr %Hvrlﬁ(mﬂaEtaS?”}hé’l’i‘gﬁﬁ gaiflgppppid 1s gppallcformulated in
acdofdaké wethGa9@RApharmaceutical practice as a pharmaceutical composition.

Therefore in another aspect the present invention provides a pharmaceutical
composition which comprises a compound of the invention and a pharmaceutically
acceptable adjuvant, diluent or carrier. In a further aspect the present invention provides a
process for the preparation of said composition which comprises mixing a compound of
the invention with a pharmaceutically acceptable adjuvant, diluent or carrier. Depending
on the mode of administration, the pharmaceutical composition may comprise from 0.05 to
99 %w (per cent by weight), such as from 0.05 to 80 %w, for example from 0.10 to 70
%w, or from 0.10 to 50 %w, of active ingredient, all percentages by weight being based on

total composition.
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hypertrophic rhinitis, rhinitis purulenta, rhinitis

sicca or rhinitis medi canentosa; nmenbranous rhinitis
woOnaedswd#2eg croupous, fibrinous or pseudonmenbr aROWSE2004/001590

rhinitis or scrofulous rinitis; seasonal rhinitis

|nclud|ng rhinitis nervosa (hay fever) or vasonotor

r h| till furth S he

| 2he PR @al sl OF iR orBrS QRS fed i Sandara
maﬁﬁéi‘&’&nﬂle idivegdet doatitioh Signt o deded tb heatyfr eRdmple GYNBSIUAIYsuch as

of the invention in the manufacture of a nedi cament

to the fungead/as atrmays eprlattheskin Praboeetakordaregrpl administrpieon. For
the?g @ﬁ?@ges tlﬂevce nte‘ no%gdg of tﬁnﬁgﬁ eg}{ ggaslsoaafo ltﬁlgfég b?f means known in the

ne mne se S

art (126 ItlﬁCﬂoﬁth for &didleEeiabBAdyipeasef@inaltions sittek,dabsules,
asthma) in a warm bl ooded_animal, such as man, whic

SYTHRSPPVERIS, Sraniles. SEWSOUR 9T PRy SOIHUGRFAT SHTPeRaRs, (ipid) arpulsions,
e
bR SELARTRME, e, SOBEEMIR st scnons
or bify soliiteoris foe sependions. treat ment of a war m bl ooded
ani mal , such as nan, arti C(g] .modul atin

cheftolitaRle p @@r&csl,ltlc@} gqm venton, b%tcg%)suitable for oral
?ﬁﬁétﬁéh&ﬂ PhnifiiAgORNS, fG e')'(lh P]I%Qﬂ db1ePFRAPAHe Wﬁldﬂcgoﬁﬁhﬂs%etween

d
? ormul ated,in accordance with standard pharmaceuti cal
0. lmgamillcg@fa:ssommhad nﬁtheumve@abncorrp05| tion. Therefore in

phal hAoU Aai & BSBEEE ot SHER ot g PGBt Jo s bl fo

int@belddis, SuBvaRhdoRl oAtramubhiadrReetidd. cal | y acceptabl e
adj uvant, diluent or carrier. In a further aspect the

pr eEeeh patieutmey swseiyeoior Géagn@ie,pandé‘é@‘senp@% sulmltaneous or

ana id ¢
int G RAR AR0 P R Rl BTTORMRE b Y o UIR LSRR B range
of @¢EeRE Ak Z0ragovehis uduelnuamtth@coxﬁpcrsm@rbel@mnﬂisfegedan to 4
the npde of .admi nistration, the pharnmaceuti cal

timep Aoyt (166 IRERY CRHpFYbsBtaneQihand @efrwsg@la%@se ey beggiven by

oI P, RS0 R B 5 QTR onincs

infugier e@hraljienod bf tiper edwrtmgesly@gchpitiint wilkieogivbasiedy oral dose
t.al conposition. The ceuti cal on'p03|t| ons, of
whidhis aI?RW’é‘Hﬁt%Y] eyl tggi?ﬁ DBFETR 08T AP EP G R eing

ﬁ)ﬁtégglq gqm tion that it is desired to treat,
dI%orS erxa tpop?%Jal (such as to the lung and/or

air ﬂihcy ﬁolhxwm@ 11h1s‘eats$<a representatiye plwgmaceucipalp@smferm kcontaining a

adm tratl 0 t hes ses the co S

copumdih sy o oppORaT 3 o B o TR o infnans:
art into the formof, for exanple, aerosols, dry
Dowder formilations tablets ranqul es ___Syrups,

—h

__mmmlers gr anuI es, aqueous mg@mol uti ons or

oL cHnancl -k

Coi)nlf)gﬁ}ndlxl Ullo, \I } [JI U} CIIUI Dl 1{?

Lactose Ph.Eur. 389
Croscarmellose sodium 100
Magnesium stearate 1.0

Buffers, pharmaceutically-acceptable cosolvents such as polyethylene glycol,

.polypropylene glycol, glycerol or ethanol or complexing agents such as hydroxy-propyl B-

cyclodextrin may be used to aid formulation. The compositions of the invention can be
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di spersi bl e powders, suppositories, ointnents, creans,

drops and sterile injectable agueous or oily solutions
wonrosugensi ons. A suitabl e pharnaceuti cal conpOsiSE200W001590

of this invention is one Buitable for ora

adm nistration in unit dosage form for exanple a

tabl.et or capsul e whi ch cont ai ns. bet ween 0. 1 and_ of
obigined iy seRyesiont O?W_&%%;W%ﬁan“fp B ﬁ%ma%%&gl 2t Tablets may
be @H@ﬁ%&zﬁ&% b BbnveRfIBR hidaRY) ;flﬁj{)exta 1d ﬂ%ﬁﬁ@&iﬂ@ﬁ cbatify ¥F cellulose

suitable tor 1 ntravenous, cut aneous or
acétatephthatatail ar i nj ection. Each patient nmay receive, for

exagpl e, ap intravenous, .s ut.an s.or intranuscular .

oo d s FveR bR S v o8 HestRipepy BF Flee Gt o lanE Exantples in
whidte hledPdtited BiheRgisé:ange of O. 1 ngkg 1 to 20ngkg 1 of

this invention, the conposition being adm nistered 1

(i) twdhent giviene $ PRAR datp.is Thated md mve Hoform o Belta eahess for major

cingfp B B vEh per by BRev RO BRGUS rudRdyie (vs) as
an Git9A] ndafd) dbRHAINSd ah3 0INIHD 0P ¥EIMBIZREBIne Pérdhitdrioc BPMSO-D6
Alternatively each patient will receive a daily oral

(CBe¥QCh);, sthagolap (61 @R er ¢DEduas/the eelventanteseotharvige stated;
B b s e I T

chérpienleispiRitidn (CF) pbae ting uidireatl exposagprobey whero iMdidaiddignidation
ound of the invention

co ( Conpound , for
wag gEpepe by plectEon rrash(Fxex fagt alem hommigmv& (FABher glectrospray
/ h . .
(E@, Wwhite %L]]%F%g)gmgg glge L%ve;l[lg g%&glﬁzgﬁﬂg 10£%h101§§1%1cfteothe parent mass

oscar e m st earate
areBepdrtads andoind esvedtleurtviseatated the amyps anl otedsio thegrobsive uedss ion -
(Ngilpolyethylene gl ycol, polypropyl ene glycol, glycero

Jet hanol ~or conpl exi ng agents such as hydroxy- propyl

A 4B e AT e o

versmpmvedtt fromad dvanoskedanaistryBlelelepaent, Ing; t he

. ph ical .art. Tablet b i ted b
(A e haETHiSh ver G PESSHBL G Y SPO eI SR,
NoRhP4kedr Xk s eevReRiphh e FidRhdhe anhe i nvention will now

be illustrated by the follow ng non-1imting Exanpl es
(V)ithe {siopting arhresgations areesedt her wi se:

RPHPLC reverse phase HPLC THF tetrahydrofuran

XRPD X-ray powder diffractometry MeCN acetonitrile

eq. equivalents DCM dichloromethane

DMSO dimethylsulfoxide m.pt. melting point

IMS Industrial Methylated Spirits aq aqueous

METHODS

Method for X-Ray Powder Diffractometry (XRPD)

Analyses were performed on a Siemens model D5000 fitted with a position
sensitive detector (PSD), a Philips X pert Pro fitted with an X’celerator detector or a
Rigaku MiniFlex X-ray powder diffractometer fitted with a scintillation detector. Samples
(approximately 10mg) were dispensed as a thin powder layer on a silicon wafer zero-

background holder and irradiated with copper K, radiation (A\=1.54056A). Reflections



(i) when given, HNVR data is quoted and is in the

formof delta values for major diagnostic protons,
waqizvsr4smsparts per million (ppm relative to PCT/SE2004/001590

tetramet hyl silane (TM5) a4 an internal standard,

determ ned at 300MHz or 400MHz using perdeuterio

DMVBO- D6 (CD SOCD ), nethanol -D4 (CD OD) or CDO as the .
We?o?‘\%@ﬁ"ted E’ﬁ?"\é@& ZoA&0uS &yriealbyed 2 seap;sjzerf dO0 pik ancha step time of
1 eMRLcgece run with an el ectron energy of 70 el ectron

volts 1 n the chemcal ionisation (Cl) node using a

di rect exposure probe; where indicated ionisation was

ef fected by el ectron inpa El) or fast atom

Meé]é‘?fjofg’i‘ Pgré‘%tn%ﬁnaé}r’@%ﬁ%ébr ay (ESI); where val ues
for : I ' : . A
e B PR S S kB S Ta

, unl ess ot he
Instmiatents Mbdel (9 tharmogravimetric snslyser06iA)i The sanpleivwas heated from

Vi , (iii) the tit]e conpounds qof. the Exanples were
am%&ﬁ@%?%§%¢t%é°%é[ﬂ4?&é%%§@£ﬁ8 PHipEGRpls AN 2atg gt 10°C
mififom Advanced Chem stry Devel opment, Inc; (iv) unless

Stated ot herw se, reverse phase HPLC was conducted
using a Symmetry, NovaPak or Xterra reverse phase
silica_.colum:..and, (v) the follow ng abbreviations

ar e%ﬁgéﬁﬁﬁ%@f@ﬁé@e@%ﬁ%e HPLC THF

t et r ahpghed Ar KPR Ay dRYusadMes di ffractometry MeCN
acetonitrile eq. equival ents DCM di chl or onet hane DVSO

di met h{jlsug i:%R0L ydreub oy Booi nt | MS I ndustri al
Met hyl at ed Spi-£4,4S agueous THODS Met hod for X- Ray
Pomderejﬁufefﬁmléé)tf%&hy%ﬁﬁﬁ%oﬁﬂwg yses were perforned
on a SFRIENS: XRPBlof PhAeAe Fothad with a position

sensitive detector &‘g,SD), a Philips X pert Pro fitted
with aRigeed|eRBPof HydradefesrmBr a R gaku M ni FI ex

X-ray ek. dhHir ﬁ;%% itted with a
scinti F%{gﬁ %‘n)g%}fé]?é)? r. égf'%ﬂtletz’{s (approxi mately | Omg)
wer e dFgpenseXRPD of Hyldirate Paomii® | ayer on a silicon

waf er zer obackground hol der and irradi ated with copper
K radi Bigugh!:(FRPD of 2elygief For@sk ect i ons14 were

coll ec t Z ' t1.8: StapSize
of O. Og%aéj%ng a s?? é\%‘ﬂ?ﬁ%@@l&%@?&?x@[&%ﬂgi?}p%k}gﬁﬂgld
f or t her nogr ghicanednyil e4-arediyl-beszepEfonamide Form A

Figure 9: XRPD of N-[[4-(3,4-dichlorophenoxy)[1,4'-bipiperidin]-1'-

yl]jcarbonyl]-4-methyl-benzenesulfonamide Form B

XRPD of a sample of Anhydrous Form A is presented in Figure A. XRPD main

reflection peaks are:

Reflection angle (°26) | D-spacing (A) Relative intensity (%)
9.8 9.0 64

10.8 8.2 4

11.7 7.5 35

13.5 6.6 13

15.2 5.8 16

15.7 5.7 47




The sanple (approximately 5 ng) was di spensed onto the

sanpl e pan of a TA Instrunents Model
(TGA) .

WOhersmageavi netri c

anal yser

Q600

heated from anbi ent tenpelSature to 300 under an
at mosphere of nitrogen at a scan rate of 10 m The

ol |l ow ng Ei gures

are pr esented:

Ej gure-A- XPRD of

Ah@}?dr ous Form A

-ﬁéur e 1. XRPO

2 Anhydr ous Form

(nd D) UI
drate FormA Fi

S\léllyUl ous—For

Ure 4: XRPD of Hydrate From B Fi

ANRFD

n47v Frgure 3—XRPD

b18.XRPD of Hydr at ¢
Ei gure 7 _XRPD

bgler om C Fi gur
nf Solvated FE

e37 XRPD of Hydrate
rm Fi gure 8: XRPD (

1%[4 (3, 4-dichl

Jﬂéphenoxy) [

|7 bi i pi peridin]-ryl

Xg?-’gunyl =4=methy

CIILCIICDUI I
L

Iflln UC I_UI LI I"\ I_I ULTI

¥r.0l 4- (3, 4-di chl
arbonyl]-4- et hy

bpophenoxy) [ 1

-henzenesul f

,|8Bg bi pi peridin]-TYyl

nam de Form B XRPD

sahil e of Anhydro

NDDM

4. lIForm A i s s

an—amoa-al

résented in Figure

%am ng (A Rel

R—Peaxs afre:
BF]OVG i ntensit

V9% 9.8 9.0 64 10.8

14 11.7 7.5 35
47151655429

13.5 6.6 13 1
16.8 5.3 47

515258161575
34,937 19.8 4.°

23.7 3.8 37
24.8 3.6 6
25.2 3.5 6
25.9 34 10
26.4 3.4 11
27.0 3.3 11
28.1 32 16
29.9 3.0 7
30.2 3.0 14
31.1 2.9 9
33.2 2.7 7
39.9 2.3 8
EXAMPLE 1

The sanpl e RET/SE2004/001590

B

of
gure
From
f

]
e 9:
]

of a
A.

2Q

27

This Example illustrates the preparation of the sodium salt of N-[[4-(3,4-

10

dichlorophenoxy)[1,4'-bipiperidin]-1'-yl]carbonyl]-4-methyl-benzenesulfonamide in
Anhydrous Form B.

4-(3,4-Dichlorophenoxy)-1,4'-bipiperidine (20g) was dissolved in dichloromethane
(150 ml). 4-Methylbenzenesulfonyl isocyanate (9.3ml) was added dropwise with cooling
to maintain temperature <30°C. After 2 hours a solid was collected and washed with
dichloromethane. The solid was dissolved in 0.25M aqueous sodium hydroxide (400 ml);
this solution was extracted with dichloromethane thrice. The organic phases were

combined and solvent partially evaporated to initiate crystallisation, then the product was
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20.1 4.4 2 1 21.0 4.2 3821.74.147 22.1 4.0 26

23.1 3.9 15 23.7 3.8 37 24.8 3.6 6 25.2 3.5 6 25.9 3.4
WhQoBB44068. 4 11 27.0 3.3 11 28.1 3.2 16 29.9 3POT/RED0D4/201590

3.0 14 31.1 2.9 9 33.2 2.1p 7 39.9 2.3 8 EXAMPLE 1 This

Exanple illustrates the preparation of the sodium salt

sGred ST ol ERrd ekpemsplised phgthgncl i
@2@3ﬂ|3 éﬁ@q&ﬁkﬁga%ghq%on Anhydr ous Form B.

4- Di chl or ophenoxy) -1, 4" - bi pi peridine (20g) was
d i s 3" be mltamt sallid ias sespendedrin 2ML wemls sodium hydroxide /

cicfios i ORRE B FRY e RER PR ik B s ilered.

Thé\fsdilﬁi so2cdmu1rea vitis $@lutAedRiih GRkdrecdIROtcaREd uﬁﬁmhw With
di chl oronet hane. The solid was di ssolved in O.

dichlpnesvetbans dPimghindmong oeer P4002t40°C gave stmtttlewtonmmumS
extractag%gng rfglchloronethane thrice. The organic
phagb 234rbi ned and sol vent partially evaporated

Lo kihtFiater &1 Sﬁﬁﬂmablﬁ% P:?nd)ﬁﬁlrﬁ %v/w@ﬁ&%ue by

allowed to cry i'se. The solid was collécted an
TGAecrystal | i sed fron1ethano|/mater (320m, 30m) and

i he%ﬁ&% Bg% IEPE“%‘%%?%HP%%} S B 7}3 lt-’Jre‘gfgllttIacij in Figure 1. Snain

reflection peaks are:

Reflection angle (°20) | D-spacing (A) Relative intensity (%)
3.8 23.5 98
4.4 19.9 19
6.7 13.1 1
7.5 11.8 - 100
10.0 8.9 2
11.2 7.9 13
13.0 6.8 5
13.8 6.4 6
15.0 5.9 6
15.7 5.6 6
18.8 4.7 11
19.4 4.6 9
20.2 4.4 20
21.7 4.1 7
22.6 3.9 12
26.1 34 3
26.9 3.3 3
30.2 3.0 6
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di chl oronet hane (100m of each); the dichl oronethane

| ayer was separated and filtered. The solid so
woabdsmasmsl was triturated with water, coll ect ed#Casa2004/001590

t hen washed with dichl ord¥et hane. Drying in vacuo over

P Oat 40 C gave the title conmpound. mpt. 229.5-231

C. Karl Fischer analysis 26% wat er. Cont ai ns

0.57% w w noi sture by TG@%&E&‘ a sanpl e of

ANNYRE QS i uBtrktss %%?@ﬂ'ﬁa%ﬁm'o@tﬂzé Bl saltxﬁi:}@ g

refl ection peaks are: Reflection angle (20Q a |ng
dlmommuy)[/@#bnplpmdmyl t9lcathayl3t- me@@l—henlzem@u@fomﬂnﬁls n

1.7.5.11.8 100 10.0 8.9 2 11.2 7.9 13 13.0 6.8 5
§&§“% omEBI5 05,96 15.7 5.6 6 18.8 4.7 11 19.4 4.6

9 2@oamf’n s‘hlt%ﬁ]\zg433 %&cﬂlo%h@n&yﬁlhzgﬁo@p&ld%qé‘d '3 R EbEny1]-4-

Thi' s l e illustrates

meth}é—bpnmaﬁléion@tmdﬁHyd‘r@temLm{sggEt(ampleﬁv?.[épg) W8s dried in vacuo at
40&%;&;1{}&1 %}e%g g)ﬁg?]%wgfﬁua @eﬁtog%r Ifgr 4 llays tg lve%g fhy c«lmpo
(2.30g).

MS [M+H]" (EI) 526/528

'H NMR & (CD;OD) 1.28 - 1.42 (2H, m), 1.70 - 1.82 (4H, m), 1.96 - 2.04 (2H, m),
2.35 (3H, s), 2.43 - 2.54 (3H, m), 2.56 - 2.66 (2H, m), 2.80 - 2.87 (2H, m), 4.34 - 4.42 (3H,
m), 6.87 - 6.90 (1H, m), 7.09 - 7.10 (1H, m), 7.19 - 7.23 (2H, m), 7.35 - 7.38 (1H, m), 7.75
-7.79 (2H, m).

BC NMR & (CD;0D) 21.4,29.3,31.6,43.2,47.2, 63.8, 74.5,117.3, 119.1, 124.7,
128.0, 129.7, 132.1, 133.8, 142.0, 144.0, 158.3, 162.8.

EXAMPLE 3

This Example illustrates the preparation of the sodium salt of N-[[4-(3,4-
dichlorophenoxy)[1,4'-bipiperidin]-1'-yl]carbonyl]-4-methyl-benzenesulfonamide in
Anhydrous Form B.

Sodium salt of N-[[4-(3,4-dichlorophenoxy)[1,4"-bipiperidin]-1'-yl]jcarbonyl]-4-
methyl-benzenesulfonamide Hydrate Form A (see Example 5; approximately 10mg) was
dispensed onto the sample pan of a TA Instruments Model Q500 thermogravimetric
analyser (TGA). The sample was heated from ambient temperature to 100°C under an
atmosphere of nitrogen at a scan rate of 10°C min™. The dried material produced was
allowed to cool under ambient laboratory conditions prior to XRPD analysis. Contains

0.22% w/w moisture by TGA

EXAMPLE 4
This Example illustrates the preparation of the sodium salt of N-[[4-(3,4-
dichlorophenoxy)[1,4"-bipiperidin]-1'-yl]carbonyl]-4-methyl-benzenesulfonamide in
Anhydrous Form C.



Anhydrous Form B. Sodi um salt of

A [4-(3, 4-dichl orophenoxy)[I,4" -bipiperidin]-r-yl]carb
wonyisjo44268 net hyl - benzenesul f onam de Hydr at e FOPOTAEL®&@01590

Exanple 5; 2.63g) was drildd in vacuo at 40C in the

presence of phosphorus pentoxide for 4 days to give

Hﬁ,& B0y a3 i hopsepertl 1 A-bipgpeicify S lgpbonyl)4-
ﬁb@ﬁ%ﬁesulf%n%lc{e%?rdr%&? o%%@(s@é)’ Exalﬁile 19; é}%pzrlqlmﬂ]l%@e‘fy 10mg) was

dispelﬁ;&d onto. thesa(r@k: pan) pf HTA7Instr@ne0s Mddel QWO thef@Bogravintefric
7.35 - 7.38
ana#YSﬁs (f?}é) 7’§ %mplwas Eemeg)am(@é@leﬁ)te@ner&ww lé)% Jnger an

by oo i 5 S kgl s v
all&wtéiMBldooBurkiet ambicaniaberatdrl ysiditibmsspriddeo NRATRAANYsH) Of

the sodi um salt of |V-[[4 (3, 4-
Nogpessiless dsteeted 0y T¢A 4" - bi pi peri din] -r-yl ] carbonyl ] -4-me

o 00 BORFRAPI: SPASh ol PRy EOMEsoipbd i Fig@ %, YRPD main

refleétiebpqakpere: di n] -r -yl ] car bonyl ] - 4-

et h\/] benzenesu! nnanﬂ de Lhedr ot Er\r m A _(cna Exs n~p| e
Eeﬂﬁﬁﬁ}a@’kglﬁét%’l)y @\%’)ﬁc}%&s(f&%h srﬁeﬁ‘j s iRyt (o sanpl e
T UI a TATTIStT Qﬁglb IVUUBI k%l)u lllEl mogr dVI Ilb‘l.ri C
%‘gal yser (TGA). The 'sanpl e wag heated from anbi ent
fenperature to 10pPig&ounder an |atinosphere of nitrogen

at_a scan rate of! C mn The ldried material prnduced

%as all oned to coplOfinder anbileft | aboratory

mditons—prior RPED—amat ysjs—Contarns—0722% w w
ﬁgi sture by TGA EXK(MELE 4 Thi sbjlgian'pl e illustrates the
pr.gparation of the730d| um sal tf of 1V-[[4-(3, 4-

di chl or ophenoxy ‘-hipiperidinl-r-yl]lcarbonyl]-4-ne

i
1319I - benzenesul fon@fﬁ de n Anhyldrous Form C. 18 Sodi um

fﬂM (3, 4-dichlor o?)‘ﬁenoxy) [, 4'8- bi pi peridin]-r-yl]carb
oyl ]-4- nethyl - bemngenesul fondm de Hydrate Form B (see
Exanple 10; approkimately | Omm) was di spensed onto the

t@ahpl e pan of a T. Bnstrument § Model Q500

prermogravimettie s, 14
17.4 5.1 20
17.6 5.0 17
17.7 5.0 17
18.7 4.7 6
19.7 4.5 13

1205 4.3 100
22.1 4.0 7
22.6 3.9 11
23.1 3.8 22
24.2 3.7 5
24.5 3.6

25.0 3.6 4




anal yser (TGA). The sanple was heated from anbi ent
tenperature to 100 under an atnosphere of nitrogen at

wa 8468t e of 10 C min' . The dried naterial PoT/SE2DEA01590
was allowed to cool underl9nbient |aboratory
condi ti ons prior to XRPD anal ysi S. No mass | oss

get-ected—by—TcAXRPbet—a——sanple Arkyereus—Ferm C
?@ presented in F égre 2. XRPDTml n reflection peaks

§. Refrection a1g € (29 L}spjam ng (A) Rerativ
Intensity (% 4.2 88 56 4.9 18.0 11 8.5 10.4 771 8.9
2960 20 11.4 7.8 ﬂ31)306821@6618153524
161 5514171521 —4 20-14-6-5-0-1717.7
5.01718.74.76 19.7 .51320543100221407
22.6 3.9 11 23.1 3.8 22 4P 24.5 3.6 6 25.0 3.6
419 26.2 3.4 7 LES,B

This Example illustrates the preparation of the sodium salt of N-[[4-(3,4-

4
|.
]
H
)

dichlorophenoxy)[1,4"-bipiperidin]-1'-yl]carbonyl}-4-methyl-benzenesulfonamide as
5 Hydrate Form A.

To N-[[4-(3,4-dichlorophenoxy)[1,4'-bipiperidin]-1'-yl]carbonyl]-4-methyl-
benzenesulfonamide Form B (see Example 13; 8.8g,) was added 2M aqueous sodium
hydroxide (25ml) and water (50ml). The suspension was heated to 50°C to give a solution.
The solution was cooled and extracted with DCM (3 x 50ml). Solvent (70ml) was stripped

10  from the combined organic fraction and the remaining solution stirred at 5°C which caused
precipitation. Further DCM (50ml) was added to aid stirring. The slurry was filtered,
washed with DCM (20ml) and dried in vacuo at 40°C to give the title compound.

m.pt. 240°C.

MS [M+H]" (EI) 526/528

15 "H NMR & (CD;0D) 1.28 - 1.42 (2H, m), 1.70 - 1.82 (4H, m), 1.96 - 2.04 (2H, m),
2.35(3H, s), 2.43 - 2.54 (3H, m), 2.56 - 2.66 (2H, m), 2.80 - 2.87 (2H, m), 4.34 - 4.42 (3H,
m), 6.87 - 6.90 (1H, m), 7.09 - 7.10 (1H, m), 7.19 - 7.23 (2H, m), 7.35 - 7.38 (1H, m), 7.75
- 7.79 (2H, m). There is a large water peak at 4.87.
>C NMR & (CD;0D) 21.4, 29.3,31.6,43.2,47.2, 63.8, 74.5,117.3,119.1, 124.7,
20 128.0,129.7,132.1,133.8, 142.0, 144.0, 158.3, 162.8

Contains 8.80% w/w moisture by TGA; 9.3% w/w water content by Karl Fischer
analysis.

XRPD of a sample of Hydrate Form A is presented in Figure 3. XRPD main
reflection peaks are:

Reflection angle (°26) | D-spacing (&) | Relative intensity (%)

42 21.2 100
8.2 » 10.7 14
8.5 10.5 11

9.1 9.8 10
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EXAMPLE 6

This Example illustrates the preparation of the sodium salt of N-[[4-(3,4-
dichlorophenoxy)[1,4'-bipiperidin]-1'-yl]carbonyl]-4-methyl-benzenesulfonamide as
Hydrate Form A.

To a solution of 4-(3,4-dichlorophenoxy)-1,4’-bipiperidine (60g) in THF (600ml)
under N, at 25°C was added dropwise a solution of 4-methylbenzenesulfonyl isocyanate
(28.43ml) in THF (250ml) and the reaction stirred under N, at 25°C for 45 minutes.
Aqueous sodium hydroxide (10M, 18.8ml) was added followed immediately by the
addition of water (40ml). After stirring for 24 hours the precipitate was filtered to give the
crude material (73.8g). To the crude material (10g) was added water (50ml) and the
mixture heated to 60°C, giving dissolution of the solid. The solution was cooled to 35°C
and stirred for 4 hours, giving precipitation, and then cooled to 20°C and stirred for 20
hours. The precipitate was filtered to give a solid. This was dried (30°C, 10mbar) to give
the title compound (9.16g).

NMR data consistent with Example 5.

Contains 8.3% w/w moisture by TGA.

EXAMPLE 7

This Example illustrates the preparation of the sodium salt of N-[[4-(3,4-
dichlorophenoxy)[1,4"-bipiperidin]-1'-yl]carbonyl]-4-methyl-benzenesulfonamide as
Hydrate Form A.

To a solution of 4-(3,4-dichlorophenoxy)-1,4’-bipiperidine (5g) in THF (50ml)
under N; at 25°C was added 4-methylbenzenesulfony! isocyanate (2.32ml) in THF (20ml)
dropwise and the reaction stirred under N, at 25°C for 3 hours. Water (14ml) was added
and the reaction stirred for 18 hours. The precipitate was now filtered to give N-[[4-(3,4-
Dichlorophenoxy)[1,4'-bipiperidin]-1'-yl]carbonyl}-4-methyl-benzenesulfonamide as a
solid. To the solid was added water (30ml) and the mixture heated to 40°C. 10M Aqueous

sodium hydroxide, (1.52ml) was now added and the reaction cooled to 35°C giving a
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stirred for hours. The preci pltate was now f1ltered
(7.978)e N-[[4- (3, 4-

NMR data consistent with Example 5.
Contains 8.3% w/w moisture by TGA.

EXAMPLE 9

This Example illustrates the preparation of the sodium salt of N-[[4-(3,4-
dichlorophenoxy)[1,4"-bipiperidin]-1'-yl]carbonyl]-4-methyl-benzenesulfonamide as
Hydrate Form A.

To a solution of 4-(3,4-dichlorophenoxy)-1,4’-bipiperidine (5g) in THF (70ml)
under N, at 25°C was added 4-methylbenzenesulfonyl isocyanate (2.33ml) in one portion.
The reaction was stirred under N, at 25°C for 30 minutes. Aqueous sodium hydroxide
(10M, 1.52ml) in water (14ml) was now added and the reaction stirred for 2 hours. Further
10M aqueous sodium hydroxide (1.52ml) was added and the reaction stirred at 20°C for 20
hours. Solvent (50ml) was removed by distillation (1 bar) and the solution cooled to 20°C.
Water (10ml) was added and the solution stirred for 18 hours giving precipitation. The
mixture was filtered and dried (30°C, 9mbar) to give the title compound (5.35g).

NMR data consistent with Example 5.
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EXAMPLE 11

This Example illustrates the preparation of N-[[4-(3,4-dichlorophenoxy)[1,4'-
bipiperidin]-1'-yl]carbonyl]-4-methyl-benzenesulfonamide Form A.

4-(3,4-Dichlorophenoxy)-1,4"-bipiperidine (4.9 g) was dissolved in
dichloromethane (50 ml). 4-Methylbenzenesulfonyl isocyanate (3.8ml) was added
dropwise. The resulting solution was stirred for 1 hour then added to an SCX-2 column
(50g SCX-2 resin; International Sorbent Technology Ltd) and eluted with methanol then
methanol-aqueous ammonia (0.88 specific gravity; 9:1). The ammoniacal fractions were
evaporated and the residue was stirred with ether for 16 hours. The resultant solid was
purified by flash chromatography (dichloromethane : 7M ammonia in methanol 6:1)
followed by trituration with ether to give a solid. The solid was recrystallised from ethanol
and then purified by RPHPLC (Xterra® column; 95:5 to 5:95 aq ammonia : MeCN).
Product containing fractions were freeze-dried and then triturated with acetonitrile and
finally dried in vacuo at RT to give the title compound (3.1g;).

m.pt. 233-235°C

"H NMR & (CD;0OD + NaOD) 1.27 - 1.39 (2H, m), 1.71 - 1.84 (4H, m), 1.97 - 2.03
(2H, m), 2.36 (3H, s), 2.44 - 2.52 (3H, m), 2.58 - 2.66 (2H, m), 2.79 - 2.85 (2H, m), 4.35 -
4.42 (3H, m), 6.88 (1H, dd), 7.08 (1H, d), 7.23 (2H, d), 7.37 (1H, d), 7.76 (2H, d).

No weight loss detected by TGA below melting point.

XRPD of a sample of N-[[4-(3,4-dichlorophenoxy)[1,4'-bipiperidin]-1'-
yl]carbonyl]-4-methyl-benzenesulfonamide Form A is presented in Figure 8. XRPD main

reflection peaks are:

Reflection angle (°20) | D-spacing (A) | Relative intensity (%)
7.3 12.2 6

8.5 10.4 22

10.6 8.3 7

134 6.6 8

14.7 6.0 18

154 5.7 17
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This Example illustrates the preparation of N-[[4-(3,4-dichlorophenoxy)[1,4'-
bipiperidin]-1'-yl]carbonyl]-4-methyl-benzenesulfonamide Form A.

To N-[[4-(3,4-dichlorophenoxy)[1,4"-bipiperidin]-1'-yl]carbonyl]-4-methyl-
benzenesulfonamide Form B (see Example 13; 4.89g) was added acetonitrile (50ml) and
the mixture heated to 50°C. Further acetonitrile (50ml) was added and the resultant slurry
was stirred overnight at 50°C. The heater was then turned off and the flask allowed to cool
to room temperature in the oil bath. The slurry was filtered and the resultant solid dried in
vacuo overnight at 40°C to give the title compound (4.45g)

XRPD data consistent with Example 11.

EXAMPLE 13

This Example illustrates the preparation of N-[[4-(3,4-dichlorophenoxy)[1,4'-
bipiperidin]-1'-yl]carbonyl]-4-methyl-benzenesulfonamide Form B.

4-(3,4-Dichlorophenoxy)-1,4'-bipiperidine (5.0g) was dissolved in dichloromethane
(40ml). 4-Methylbenzenesulfonyl isocyanate (3.3ml) was added dropwise. The mixture
was stirred for 30 minutes and then water was added. The layers were separated and the
organic phase was allowed to stand whilst product crystallised. The solid was collected,
washed with dichlorométhane and dried in vacuo at 40°C to give the title compound
(6.2g;).

m.pt. 207-212°C

'"H NMR 8(CDs;0D + NaOD): 1.27-1.40 (2H, m), 1.70 - 1.84 (4H, m), 1.96 - 2.05
(2H, m), 2.36 (3H, s), 2.44 - 2.52 (3H, m), 2.56 - 2.67 (2H, m), 2.79 - 2.86 (2H, m), 4.34 -
4.43 (3H, m), 6.88 (1H, dd), 7.09 (14, d), 7.22 (2H, d), 7.37 (1H, d), 7.74 - 7.77 (2H, m)
Contains 0.11% w/w moisture by TGA.

XRPD of a sample of N-[[4-(3,4-dichlorophenoxy)[1,4'-bipiperidin]-1'-
yl]carbonyl]-4-methyl-benzenesulfonamide Form B is presented in Figure 9. XRPD main

reflection peaks are:

Reflection angle (°20) | D-spacing (A) Relative intensity (%)
54 16.5 38
6.1 14.5 12
9.9 9.0 21
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23.0 3.9 50
23.3 3.8 43
23.8 3.7 20
25.2 3.5 11
26.7 3.3 5
27.7 3.2 18
28.2 3.2 20
29.0 3.1 6
30.2 3.0 16
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EXAMPLE 14

This Example illustrates the preparation of N-[[4-(3,4-dichlorophenoxy)[1,4'-
bipiperidin]-1'-yl]carbonyl]-4-methyl-benzenesulfonamide Form B.
To a solution of 4-(3,4-dichlorophenoxy)-1,4’-bipiperidine (7.93g) in DCM (50ml)

under N, at room temperature was added dropwise a solution of 4-methylbenzenesulfonyl



10

15

20

(2H M, 2.36 (3H, s), 2.44 - 2.52 (3H, m, 2.56 - 2.67
(2H, m, 2.79 - 2.86 (2H M, 4.34 - 4.43 (3H, m, 6.88
wORbis/dedss 7.09 (IH, d), 7.22 (2H, d), 7.37 (1PCTEE2004/001590
7.74 - 7.77 (2H) Contai ® 0.11% W w noi sture by TGA

XRPD of a sanpl e of

sofae (AR OISk AL Crel ot SRy hat foom

ten%f EARRIBAht e Hous B ing wiiGE Bnf¥Birétipiffilof Gt pfedd CrleSedil@nt solid
efl ection angle (2Q  D-spacing (A) Relative intensity

wag %teﬁdzand &-ashegigvigh DCM (80mD. Fhe dgmp solid wss difedting abu@atP5°C

080 7.6 75 12.9 6.9 14 13.3
OV%n*E %%sgl‘i%é’ﬁ%ﬂﬂefoﬂlpﬁmi‘ﬁ(%g%?o 7516.4 5.4 9 17.3 5.1
2 6)(1@@dﬁa95&n&s€bﬁt@1tﬁtﬁe§xa’5n 817 4.5 2 6 20.4 4.4

100 21.5 4.1 32 22.2 4.0 85 23.0 3.9 50 23.3 3.8 4 3
23.8 3.7 20 25.2 3.5 11
EXAMPLE 15

This Example illustrates the preparation of the sodium salt of N-[[4-(3,4-
dichlorophenoxy)[1,4'-bipiperidin]-1'-yl]carbonyl]-4-methyl-benzenesulfonamide as
Hydrate Form C.

To the sodium salt of N-[[4-(3,4-dichlorophenoxy)[1,4'-bipiperidin]-1'-
yl]carbonyl]-4-methyl-benzenesulfonamide (2.93g) was added water (6ml) and acetone
(24ml) and the resultant slurry heated to reflux to obtain a solution. The solution was
allowed to cool to room temperature and then cooled further with ice/water. The resultant
slurry was filtered and then dried in vacuo overnight at 35°C to give the title compound
(1.96g).

'H NMR & (CD;0D): 1.28 - 1.42 (2H, m), 1.70 - 1.82 (4H, m), 1.96 - 2.04 (2H, m),
2.35 (3H, s), 2.43 - 2.54 (3H, m), 2.56 - 2.66 (2H, m), 2.80 - 2.87 (2H, m), 4.34 - 4.42 (3H,
m), 6.87 - 6.90 (1H, m), 7.09 - 7.10 (1H, m), 7.19 - 7.23 (2H, m), 7.35 - 7.38 (1H, m), 7.75
- 7.79 (2H, m); There is a large water peak at 4.87.

XRPD of a sample of Hydrate Form C is presented in Figure 5. XRPD main

reflection peaks are:

Reflection angle (°20) | D-spacing (A) Relative intensity (%)
4.2 21.2 100

7.5 11.7 4

8.0 11.0 11

10.1 8.8 3

114 7.8 7

11.5 7.7 7

12.5 7.1 23

13.1 6.8 5

15.1 5.9 6
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EXAMPLE 16

This Example illustrates the preparation of the sodium salt of N-[[4-(3,4-

dichlorophenoxy)[1,4'-bipiperidin]-1'-yl]carbonyl]-4-methyl-benzenesulfonamide as

Hydrate Form A.

A solution of 4-(3,4-dichlorophenoxy)-1,4’-bipiperidine (5g) in chlorobenzene

(50ml) was distilled under vacuum to remove solvent (15ml). To this solution, under N, at
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XRPD of a sanple of Hydrate Form C is presented in

Figure 5. XRPD nmain reflection peaks are: Reflection
wangs@4§288) D spacing (A Relative intensity (PCTAEDN04/001590

21.2 100 7.5 11.7 4 8.0 BL 0 11 10.1 8.8 3 11.4 7.8 7

11.5 7.7 7 12.5 7.1 23 13.1 6.8 5 15.1 5.9 630 15.6

713 158 5.6.14 16.6, 5.4 .3 16. : 17.2 5.1 6 .
25 Sy age TR et ifgng Spoeinte/q Bl 3 gorpenpege (Sm) in
ond-portibn SCHlofobtnZede ;2.31119) Wagiked tdwasifindfle Foagerft. Watef30 Ininutes

3.5526.13.4527.83.2629.23.19
10M aqueous sodium hydroxide (1.67ml) in water (40ml) was added. The reaction was
heated to 70°C and the layers allowed to separate. After separation, the aqueous phase was
washed with toluene (25ml) and then collected. To induce crystallisation water (15ml),
IMS 74 OP (27ml) and toluene (3.66ml) were added to the aqueous phase and the mixture
cooled to 5°C. After stirring at 5°C for 18 hours the precipitate was filtered. The solid was
immediately dried (33°C, 25mbar) to give the title compound (8.17g).
XRPD consistent with Example 5.

Contains 9.06% w/w moisture by TGA.

EXAMPLE 17
This Example illustrates the preparation of the sodium salt of N-[[4-(3,4-

dichlorophenoxy)[1,4"-bipiperidin]-1'-yljcarbonyl]-4-methyl-benzenesulfonamide as
Hydrate Form A.

A solution of 4-(3,4-dichlorophenoxy)-1,4’-bipiperidine (5g) in toluene (50ml) was
distilled under vacuum to remove solvent (27ml). The solution was cooled to 40°C under
N; and tetrahydrofuran (25ml) added. To this solution was added 4-methylbenzenesulfonyl
isocyanate (2.32ml) in tetrahydrofuran (5ml) in one portion. After 30 minutes 10M
aqueous sodium hydroxide (1.67ml) in water (40ml) was added. Toluene (15ml) was
added and then solvent (20ml) distilled under vacuum. The reaction mixture was heated to
60°C and the layers allowed to separate. After separation, to the aqueous was added water
(15ml), IMS 74 OP (25ml) and the reaction cooled to 5°C. After stirring at 5°C for 20
hours the precipitate was filtered and washed with water (10ml)/ IMS 74 OP (5ml)
mixture. The solid was immediately dried (33°C, 25mbar) to give the title compound

(8.15g).
XRPD consistent with Example 5.

EXAMPLE 18

This Example illustrates the preparation of the sodium salt of N-[[4-(3,4-
dichlorophenoxy)[1,4"-bipiperidin]-1'-yljcarbonyl]-4-methyl-benzenesulfonamide as
Hydrate Form D.
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EXAMPLE 19

This Example illustrates the preparation of a form of the sodium salt of N-[[4-(3,4-
dichlorophenoxy)[1,4'-bipiperidin]-1'-yl]carbonyl]-4-methyl-benzenesulfonamide herein
referred to as Solvated Form E.

To the sodium salt of N-[[4-(3,4-dichlorophenoxy)[1,4'-bipiperidin]-1'-
yljcarbonyl]-4-methyl-benzenesulfonamide (164g) was added water (984ml), IMS 74 OP
(492ml) and toluene (73.8ml) and the resulting mixture heated to 70°C to give a solution.
The mixture was cooled to 5°C and the material stirred overnight. Approximately half of
the resultant slurry was filtered and washed with a 5°C 2:1 mixture of water/IMS 74 OP
(150ml) to give 265g of a damp cake containing the title compound.

Analysis of the cake shows it contains 71.8% w/w of solvents by TGA.

XRPD of a sample of Solvated Form E is presented in Figure 7. XRPD main

reflection peaks are:
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20.60 431 40
21.16 420 33
21.60 411 52
21.72 4.09 63
22.44 3.96 36
23.06 3.85 59
24.06 3.70 59
24.16 3.68 51
24.96 3.56 66
25.06 3.55 55
25.18 3.53 47
25.46 3.50 46
25.76 3.46 67
25.82 345 55
26.28 3.39 72
26.68 3.34 45

3.0 13
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EXAMPLE 20

This Example illustrates the preparation of the sodium salt of N-[[4-(3,4-
dichlorophenoxy)[1,4"-bipiperidin]-1'-yl]carbonyl]-4-methyl-benzenesulfonamide as
Hydrate Form A.

After isolation a damp cake of sodium salt of N-[[4-(3,4-dichlorophenoxy)[1,4'-
bipiperidin]-1'-yl]carbonyl]-4-methyl-benzenesulfonamide Hydrate Form D (see Example
18) was transferred immediately to a vacuum oven and dried in vacuo at 35°C to give the
title compound.

XRPD consistent with Example 5.

EXAMPLE 21
This Example illustrates the preparation of the sodium salt of N-[[4-(3,4-

dichlorophenoxy)[1,4"-bipiperidin]-1'-yljcarbonyl]-4-methyl-benzenesulfonamide as
Hydrate Form A.

Solvent from a damp cake of sodium salt of N-[[4-(3,4-dichlorophenoxy)[1,4'-
bipiperidin]-1'-yljcarbonyl]-4-methyl-benzenesulfonamide Solvated Form E (see Example

19) was removed by filtration. The resultant material was immediately transferred to a
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XRPD consistent with Example 3.

EXAMPLE 22

This Example illustrates the preparation of the sodium salt of N-[[4-(3,4-
dichlorophenoxy)[1,4'-bipiperidin]-1'-yl]carbonyl]-4-methyl-benzenesulfonamide as
Hydrate Form C.

A damp cake of sodium salt of N-[[4-(3,4-dichlorophenoxy)[1,4"-bipiperidin]-1'-
yl]carbonyl]-4-methyl-benzenesulfonamide Solvated Form E (see Example 19) was stored
in a sealed vacuum oven over the weekend. The material was then dried in the oven at
35°C and 100mbar to give the title compound.

XRPD consistent with Example 15.

EXAMPLE 23
Pharmacological Analysis: Calcium flux [Ca **}; assay

Human eosinophils

Human eosinophils were isolated from EDTA anticoagulated peripheral blood as
previously described (Hansel et al., J. Immunol. Methods, 1991, 145, 105-110). The cells
were resuspended (5x10° ml™) and loaded with 5uM FLUQ-3/AM + Pluronic F127
2.2ul/ml (Molecular Probes) in low potassium solution (LKS; NaCl 118mM, MgSO4
0.8mM, glucose 5.5mM, Na,CO; 8.5mM, KCl 5SmM, HEPES 20mM, CaCly 1.8mM, BSA

0.1%, pH 7.4) for one hour at room temperature. After loading, cells were centrifuged at
200g for 5min and resuspended in LKS at 2.5x10° mI". The cells were then transferred to
96 well FLIPr plates (Poly-D-Lysine plates from Becton Dickinson pre-incubated with
5uM fibronectin for two hours) at 25ul/well. The plate was centrifuged at 200g for Smin
and the cells were washed twice with LKS (200pl; room temperature).

A compound of the Examples was pre-dissolved in DMSO and added to a final
concentration of 0.1%(v/v) DMSO. Assays were initiated by the addition of an As
concentration of eotaxin and the transient increase in fluo-3 fluorescence (lgx =490nm and
lgm = 520nm) monitored using a FLIPR (Fluorometric Imaging Plate Reader, Molecular
Devices, Sunnyvale, U.S.A.).
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Exainpleasetisalverd rccythm lowemwells afitee dmxmlﬁphatﬁ gihedfiltenavas then placed

v e B0 Aot o FsprrEtnay b ST T sob gt ths g The
platt@%asc‘ﬁ’lgh%cﬁﬁ)lr b 1etat 3}’)5'([3 [uf'a hdmfkific i‘ﬁ@ﬁ&&&iﬁbﬁpﬁ’%’%[duﬁ% CO,

bi pi peridin]-r-yl]carbonyl]-4-nethyl-benzenesul f ona
atrmsq}hera$o oy eh@ndlexim C. A danp cake of sodiumsalt of

i V-] 4- 4-di chlaro X | ,4'-bi eridin]-ryl

r D P o A B ROR Saf et BEA v b fiebeeied from
abéwafe E&Md%l@&%}de\d’a? he e Hal ﬂ/aﬁleﬁ%ﬁb@%t}i%H E?:Vrﬁl'ﬁfered saline

over the weekend. The naterial was then drie

(PBY)egontaining 5 mM EDTA to remove any adherent cells. Cells that had mlgrated
through the filter were pelleted by centrifugation (300xg for 5 mins at room temperature)

and the filter removed and the supernatant transferred to each well of a 96-well plate
(Costar). The pelleted cells were lysed by the addition of 28 ul of PBS containing 0.5%
Triton x100 followed by two cycles of freeze/thawing. The cell lysate was then added to
the supernatant. The number of eosinophils migrating was quantified according to the
method of Strath et al., J. Immunol. Methods, 1985, 83, 209 by measuring eosinophil
peroxidase activity in the supernatant.

Compounds of the Examples were found to be antagonists of the eotaxin mediated

human eosinophil chemotaxis.

EXAMPLE 24

Histamine H1 receptor binding activity of compounds of the invention was

assessed by competition displacement of 1nM [3H]-pyrilamine (Amersham, Bucks,
Product code TRK 608, specific activity 30Ci/mmol) to 2pug membranes prepared from
recombinant CHO-K1 cells expressing the human H1 receptor (Euroscreen SA, Brussels,
Belgium, product code ES-390-M) in assay buffer (S0mM Tris pH 7.4 containing 2mM
MgCl,, 250mM sucrose and 100mM NaCl) for 1 hour at room temperature.



35C and | COnbarto give the title conmpound. XRPD

consistent with Exanple 15. EXAMPLE 23 Phar nacol ogi cal
wénelsygsss Calciumflux [Ca ] assay Human eosi ROPSER®4/001590

Human eosi nophils were i s¥ ated from EDTA

anti coagul at ed peri pheral bl ood as previously

descri bed (Hansel et al. J. Immunol. Methods, 1991,

145, 105-110). The cells were resuspended (5xI 06 m 1)

ANgyhagded W rH?;JM Wt_tg@gdg M+Pluronic F127 2.2m /m
(Mol ecul ar! Probes) in ot asgi um sol uti on (LKS;
NaCl 18nmM | MySO 0. 8rr‘M7 gI ucose §5.5nM Na CO 8.5mM KC
5AM—HERES20M—Cac—31-—8mM—BSA 0. 1% pH 7.4) for one
hour at roomtenperature. After |oading, cells were
centrifuged at 20CQg for 5m n and resuspended in LKS at
2.5x1 6 M 1. The cells were then transferred to 96
wel | FLIPr plates (Poly-D Lysine plates from Becton
Di cki nson pre-incubated with 5mM fibronectin for two
hours) at 25m/well. The plate was centrifuged at 20Qg
for 5mn and the cells were washed twce with LKS
(200m ; roomtenperature). A conpound of the Exanples
was pre-dissolved in DVSO and added to a fi nal
concentration of 0. |%v/v) DVMSO. Assays were
initiated by the addition of an concentration of
eotaxin and the transient increase in fluo-3
fluorescence ( E =490nm and E 520nm) nonitored using a
FLI PR (Fl uoronetric | mging Pl ate Reader, Ml ecul ar
Devi ces, Sunnyvale, U S A).37 Human eosi nophil
chenot axi s Human eosi nophils were isolated from EDTA
anti coagul at ed peri pheral bl ood as previously
descri bed (Hansel et al, J. Imunol. Methods, 1991,
145, 105-110). The cells were resuspended at 10xl1 G6 ni
1in RPM containing 200 U mM penicillin, 200 ng/m
streptomycin sul fate and suppl enented with 10% HI FCS,
at room tenperature. Eosinophils (700 m) were
pre-incubated for mns at 37 Cwith 7 mof either
vehi cl e or conpound (100x required final concentration
in 10% DMSO). The chenotaxis plate (ChenoTx, m pore,
Neur opr obe) was | oaded by adding 28m of a
concentration of eotaxin (0.1 to 100nM containing a
concentration of a conpound according to the Exanples
or solvent to the lower wells of the chenotaxis plate.
The filter was then pl aced
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over the wells and 25 m of eosinophil suspension were
added to the top of the filter. The plate was

woneoswaizesl for 1 hr at 37 Cin a humdified i neADEEZNV4/001590
with a 95% air/5% at nrospl¥re to all ow chenotaxis. The
medi um containing cells that had not m grated, was

carefully aspirated from amghe filter and
di scarded. The filter was once with phosphate

buffered saline (PBS) containing 5 M EDTA to renove
any adherent cells. Cells that had m grated through
1. t he Ahianhydrousefoempg]sbdinausaltyofde [ #(B fAudjehlomphé¢BOING 4-or

© heb R PR ah Sty s Patulipaiids (4TSS oM B)
pl ahgih£0$ a% powder mﬁé&’roﬁ%aﬁ&hlcénmﬁ% $peeld poikd 1€3.8

addi ti on of of PBS contai nin % Tri ton x| OO

f ol (F8WED, B (#QAH)C%Z €50.5%), 13- @ék(él‘t)hbﬁAB (. 1ThES.€ 640.1°), 15.7

of *BE1hem S PO A 1 e TR e 0 R A2 0.1 20.

the nethod of Strath et al., . Imunol. Methods, 1985,
83, 209 by neasuring eosinophil per oxi dase activity in

2. t heAsuapbydrausform Gf@n@iummﬁ od fV-f [ﬁéSExﬁdﬂbwhmxg)[ﬂ diind
£.ant.agoni st s |nrre .at ed. h
b os PR Ay R adha - BB Bt (AR drous Form ©)
I eCBRLRY aldbXNel pgwaet dl‘fﬂraichoﬁfpa@éiﬁﬁﬁﬁltﬁ pebﬂi@ peaks at: 4.3
“inventi on was assessed % npetition I acenent of

| nMHBH)- 8p§/ (F0- Bk He6 (b slr%?m(ﬂBh°dkk6 1 @FQa L)c1t7 EOHLITRRT

or cfth B A s Eodinl M TGS RO chr BTG G0 20

human H receptor (Euroscreen SA, Brussels, Belgium
product code ES-390-M in assay buffer (somvl Tris pH
3. 7. aAdvdradechionyg of peaiaGei of UG H<3.4adiehlowphmaxsidl ' bxwpexldm] 1

h

7 kPR AR R R okl Pl bR B ey
i V- bcﬁvﬁde(r:ﬂlﬂradﬂléihbﬂfeﬁpbkﬁmmnmg[sbeclﬂc peaks at: 4.2 (0. 1°) 8 2 (iO 1°), 8.5
bi pi per i di hyl - benzenesul

o DA it 65 At 20 D A Borcn. 1o () 6.6

d f

A anDS/ gfh(g@tﬁ 511y, PR g» ngsfh@@ﬂ.rgs (z’g& ﬁ%eﬁgigaz gcozg $29.1
&aﬂ)iﬁdzgsgomz@ 18.8 (0.1), 20.2 (0.1), 21.

(O. 1), 22.6 (0.1) and 30.2 (0.1) 2Q

4. A compound as claimed in claim 3 wherein the water of crystallisation is 3-10%

w/w.

5. A hydrated form of sodium salt of N-[[4-(3,4-dichlorophenoxy)[1,4"-bipiperidin]-1'-
yljcarbonyl]-4-methyl-benzenesulfonamide (Hydrate Form B) having an X-ray
powder diffraction pattern containing specific peaks at: 4.5 (£0.1°), 7.3 (0.1°), 8.3
(£0.1°), 13.3 (£0.1°), 14.5 (£0.1°), 14.8 (0.1°), 15.4 (0.1°), 16.6 (+0.1°), 18.7
(£0.1°), 20.2 (£0.1°), 21.1 (£0.1°), 21.5 (0.1°), 21.9 (£0.1°), 22.3 (0.1°), 23.5
(20.1°) and 24.9 (£0.1°) 26.

6. A compound as claimed in claim 5 wherein the water of crystallisation is 5-7%

w/wW.



2. An anhydrous form of sodiumsalt of
i V-[[4-(3, 4-di chl orophenoxy)[I ,4" -

woi2pispes268li n] -r -yl ] car bonyl ] - 4- met hyl - benzenespCT/SRz001/001590
e (Anhydrous Form C) havi4dg an X-ray powder
diffraction pattern containing specific peaks at: 4.3
(0.1, 8.5 (0.1), 14.6 (0.1), 15.3 (0.1), 16.1 (0.1),
17.4 (0.1), 18.7 (0.1), 20.5 (0.1), 22.1 (0.1), 22.6

7. § 0. N hydesed fdrth éf)tlhtélﬁgc]lci&%-sﬁlt 0P N4 43 4-dehldropleHory B el 4'-

f sodi
\- [ bipiesidinlel o HicabopsliAonsthylbepzesispifonaniide Hydrgte Form C)
| 1-4- net hyl - be | i de .(Hyd = A
- o R b K PR RE R bal PR T L ey B 42
Spi&(%?%w?l@é% 8.04+8 16)%11704 (ﬂ:@}_Q), 19 53%0(1?, % GQ?%U, 15.8

9. 11 0.1%, 12.7 (0. 8; 14. 1),
(0. ©50.176187 (.1, 189 (40.10, 20:> (4071, 2101 §0.128227 (. 1), 24.6

2 R B FRD Pt b pleiaTofegei b {he ater

of crystallisationis 3-10%ww. 5. A hydrated form of
sodi um salt of JV- [J 4- SS 4-di chl or ophenoxy) [ )

8., 4' Apeqripseinid @b glaithed in claim 7 wherein the water of crystallisation is 3-10%
yl] Pg}vzvrvbonyl ] - 4- et hyl - benzenesul f onam de (Hydrate Form
B) ving an X-ray powder diffraction pattern
cont ai ni ng specific peaks at: 4.5 (0.1), 7.3 (0.1),

8.3 (0.1), 13.3 (0.1), 14.5 (0. %% 14.8 (0.1), 15.4

9. (. i i ctth i Gl o8 V- Bh (3ot ishigropiiho 1)
21. B¢ N .

24, Gogrtjol Sgetbnttorieng b ey id A oe A0 form D)

whehsiing bin&X-wagtpewdef diffracsiva lphitsatcontainisg fpeéFicwlenksi: 7.8

A HtHsTos OOt BB AS P81 5.6 0.19), 171 20.19), 18.9
el chl | _ !
PP g SSLiETy Lo o b prer e
pat (4. 1) 36 650l D3 BHeel. 19 andBARY=AL%) 28.2 (0. 1), 7.5
(0.1), 8.0 (0.1), 11.4 (0.1), 12.5 (0.1), 15.1 (0.1),
15.8 (0.1), 17.7 (0.1), 18.9 (0.1), .20.5 (0.1), 21.1
0. 7e (0. ~ 6 Qo
105 R Ao o e gl bk do (PR G bloprio B L
wh ebipiperidig - Wl Jearbofiyl &4 ysethyHiema¢nesn formnBdd (B wated F@m E)

ﬁ_ FF%\E@% ’Slg__ %&mog{dséﬁgﬁﬁ%gig%l %l[clr‘%t%%l_ctont%{ning specific peaks at: 3.6
(£0.1°), 7.1 (0.1°), 8.3 (£0.1°), 9.3 (£0.1°), 9.8 (£0.1°), 14.1 (£0.1°), 15.9 (x0.1°),
17.7 (£0.1°), 18.6 (£0.1°), 19.3 (£0.1°), 21.7 (x0.1°), 23.1 (£0.1°), 24.1 (£0.1°),
25.0 (£0.1°), 25.8 (£0.1°) and 26.3 (£0.1°) 26.

11. A crystalline form of N-[[4-(3,4-dichlorophenoxy)[1,4'-bipiperidin]-1'-yl]carbonyl]-

' 4-methyl-benzenesulfonamide (Form A) having an X-ray powder diffraction
pattern containing specific peaks at: 7.3 (0.1°), 8.5 (+0.1°), 10.6 (£0.1°), 13.4
(z0.1°), 14.7 (£0.1°), 15.4 (£0.1°), 15.9 (x0.1°), 19.9 (£0.1°), 20.2 (+£0.1°), 21.7
(%0.1°), 25.8 (£0.1°) and 26.6 (+0.1°) 26.

12. A crystalline form of N-[[4-(3,4-dichlorophenoxy)[1,4'-bipiperidin]-1'-yl]carbonyl]-

4-methyl-benzenesulfonamide (Form B) having an X-ray powder diffraction pattern
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bi pi peridin]-1"'-yl]carbonyl]-4-nmethyl-benzenesul f onam

de (Hydrate Form D) having an X-ray powder diffraction
weoabis@aaregont ai ni ng speci fic peaks at: 8.8 (0. RLT/SELN0%001590

(0.1), 11.8 (0.1), 12.9 40.1), 15.6 (0.1), 17.1 (O F),

18.9 (0.1), 20.8 (0.1), 23.3 (0.1), 25.6 (0.1), 26.1

0.1), .26.9 (0.1), .28.1 (0.1 :
gnocgg@qmgepef}ﬁcz%ﬁaki t: 9;&(@&13/&19013 #9r 1%% (]1]1)1 Ot@Fé bdgéﬁ(:)io-m
al 4 o o
b psaioh by 59 L B SRR TR 19200 (ot 208 (01,
e (50 .Y ah@2BI0E-0n&V2g an X—ray powder diffraction
pattern containing specific peaks at: 3.6 (0.1), 7.1

(0.1), 8.3 (0.1), 9.3 (0.1), 9.8 (0.1), 14.1 (O F)),

A phlilguls gmoghlap il dlopuidod i Qphdeg Bpidipe 11012
antand phatadeutidally deteptdble mytivat] difveent or carddr.

I V-[[4-(3, 4-di chl orophenoxy)[|, 4" -bipiperidin]-r-yl]ca
rbonyl]- 4-nethyl-benzenesul fonam de (Form A) havi ng

14 ggeé cpitbo glg%\gsga%l%eﬁ ﬁg&i%gmm F e OﬁPgBEﬁ?g' 090.1).

13 4 (o 1) 14.7 (0.1), 15.4 (0. 1) 15 9 (0.1), 19.9

1) and 26, 6
15. (0 ilg of ff% Zpingl, (&Pﬁeﬁénf:@ftm &? nﬂmle nllanufzacture ofa
i V-lﬂqk&ﬁcérﬁmﬂfgﬂ&siéhmwiﬁmxy) [I,4" -bipiperidin]-r-yl]ca
rbonyl]- 4-nethyl - benzénesul fonam de (Form B) having
an X—ray povvder diffraction patternd4d 1 containing

16,37 °§ e SFUG5k asBogtolifs ey edﬂ?séa%%g%fe( § gy Hysrring
(0. fdm, d:tQisk &f Jehid BEbade, (hidh con%i’r;s%s e@niistéfig t83. ammal in

(0.1) 2. 13. A pharnaceutlcal conposition conprising
a cenepof sechizeasmantadierapeuticallygifactive ampupief acompound as
pha ept abl e adjuvant, diluent or
car@ggl%qﬁﬁﬁﬂkgzéﬁggund as clainmed in clains 1 to 12
for use in therapy. 15. The use of a conpound as

cl ai ned |n clainse 1 to in the manufacture of a
17. me o PapReaS ToF GrenaEag by freps orm ?6°°H¥Pr‘r$€‘cghod of

treating _[14-
mamal™ s @Fﬁgﬁé r omgﬁg)r(ﬁl%attg@r%i of , ai d(:: sgg(gum salt of N-{[4
whi ch co@m -dzbbraghenoxygf g4’ +hn1gpe1d>dia] h‘mrﬁmtbomml]ﬂemdthgf

such treat nment t her.ape th"xtl cal I tll ve arrtoundt d duced
Conpoundbeé’ge%qsﬁ 1fi§] 1, 8|Pfﬁ§eli phgsphorus pentoxXide under Feduce

pressure; or,

b. heating a sample of Hydrate Form A from ambient temperature to 100°C.

18. A process for preparing Anhydrous Form C comprising heating a sample of
Hydrate Form B from ambient temperature to 100°C.

19. A process for preparing Hydrate Form A comprising reacting 4-(3,4-
dichlorophenoxy)-1,4’-bipiperidine with 4-methylbenzenesulfonyl isocyanate in a
suitable solvent at ambient temperature to form N-[[4-(3,4-dichlorophenoxy)[1,4'-
bipiperidin]-1'-yljcarbony!]-4-methyl-benzenesulfonamide in the suitable solvent,
adding to that concentrated aqueous sodium hydroxide solution followed by water;

and;
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17. A process for preparing Anhydrous Form B
conprising: a. drying a water-wet or hydrated form of

wa 28@mpéws of the sodiumsalt of NN[[4- ( PCT/SE2004/001590

20.

21

22.

,4-dich|orophenoxy) [ ,442bipiperidin] -
"-yl]carbonyl]-4-nmethyl benzenesul f onam de in the
presence of phosphorus pentoxi de under  reduce

pr ess@r estirgng the reyydiing W@%ﬁﬁ%@é thagr socjram &ftl?aoﬁg‘l{% R4~

from anbj p for

pr epari n%gﬂhﬁ)?g g ?ﬁl rﬂd%g ]%grbﬁ@q]) |4 ﬁgagﬁsanpl e

of Hydr aE@inHsﬁhf&aimdmpaﬁiblgrtbntaﬁﬂmahwuh suitablé Hdviit, to

19. A process for pre i ng_Hydrate Form npris

r eact i ngPtgeiptatg ouywih E%Yﬁé%ﬁ@%&fsrema&msﬂ rﬁﬁ?ﬁtbqwd drying,
wi th 4- gt hyl benzenesul fonyl isocyanate in a suitable

sol vent af anbient tenperature to form

i V-1 %- (dist‘ﬂlhd'gd’rel suitalplh soloryt)dnld alfowing Hydrate Form A to precipitate
bi pi peridin]-r- Lcarbonyl]-4-nethy|-benzenesulfonanid
einth @@1?% YO%S| vent ; adding to that concentrated
aqueous sodi um hydr oxi de soI ution foll owed by water;

and: 42 a. stirring the resulting mxture to al | ow t he

S odALpJnD@ast for pfepanmg Hyd(a3¢ Borng Acteimprispigerdding)doncentrated aqueous

Bt bR Rt p RN Bt iobsp )L -
Co%l@lﬁeﬁ@ nﬁq @]éﬁb&wl}@%&hmkﬁmfesulfdﬁaﬁﬁmhmdt@tae aoUt

Wi th ormA remaining after filtration and
dr yten@er%?@rre ipthedprge 30-6ME qnldédl@mngavbp aixiyreferpoohyyih the sodium

allo t r

2R SR AR Ly metty

C ONMpérizheRglfaushining prolpitetitg atcEHyaqwemm A o¢thaifing after filtering and
hydr oxi de sol ution to a mxture of

i V-ing 3, 4- di chl or ophenoxy) [ 1,

bi pi peridin]-r-yl]carbonyl]-4- rret hyI - benzenesul f onam d

e in water at a tenperature in the range 30-60 C and

al | awsrogess foe prépating Elyideate Botm Wi dshtldined soclainn€ abmposing:

)1 peabbiing MR b aeRyeukl A GhRipRg T Yoarbony1)-4-

preci pi gty pge&@ﬁ’es’ﬁﬁgﬁﬁﬁﬁe %&qﬂmvﬁef ﬁi@eﬁhﬁ‘@t}ﬁfrﬁ&fme to a
filtering drying. 21. process or preparing

Hydr at eteﬁmermttﬁeast}mlranngwe&ﬂ) -607Cg hed,m 20 conpri sing: a.

V- [ Pa- 51 ARG IROY by idp aplutiph pag alavying the

rbonyl ] mkture to cool with the sodium salt of N-[[4-(3,4-dichlorophenoxy)[1,4'-
bipiperidin]-1'-yl]carbony!]-4-methyl-benzenesulfonamide precipitating and
Hydrate Form A remaining after filtering and drying.

A process for preparing Hydrate Form A comprising adding concentrated aqueous
sodium hydroxide solution to N-[[4-(3,4-dichlorophenoxy)[1,4'-bipiperidin]}-1'-
yl]carbonyl]-4-methyl-benzenesulfonamide in a suitable organic solvent; heating
the mixture and separating the aqueous layer; adding IMS and, optionally, toluene
to the aqueous phase and cooling the resulting mixture; and, filtering off and drying
the solid that forms.
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met hyl - benzenesul f onanmi de with water and heating the
m xture to a tenperature in the range 30-60 C, and, b.

wadadisrgswencent rat ed aqueous sodi um hydr oxi de BOTSE20W001590

and allowi ng the m xture to cool with the sodium salt

of 1V-[[4-(3, 4-dichlorophgnoxy)[l,4"-

bi pi peridin]-1"'-yl]carbonyl]-4-nethyl-benzenesul f onam

de precipitating and tgdrate Form A renai ning after

28i | t Arireegssiedpisparingdlydeate FarnpAcemwssing heabing p arikiuep of N-[[4-
Hydr IyS B K .agueous

sodi (i AR gR 4 Be G MY RARGRT 1 8

V- bétrz(azﬂasmfcdiamﬁdec(mehmaWa)qpqu'sed:impihpélokidb,rqoohyg the mixture

o AR a RS Sole ARG R RO e Copiiad et
the aﬂiﬁﬁwﬁreﬂw@%ﬂw adEihRO®f téBoabhed ergahmreadricys codling&ine
to the aqueous

d | t | t
i xt e BIOR oo P BRI e S Y PR L HE A0l d ¢ hat
f or MBicA3rpd %,m ACKSDei@h]- pry@]@ﬁbbxﬁ@] AWfi-Berz0f i Honamide

conpri sing hea a mxture of N-[
, 4- dpt,empﬁatew@ché&tyl)mgoffand@wmggms ri#} formg| | car bony! ]
L 4- met hyl benzenesul f onani de (Form B) and aqueous
sodi um hydroxi de; cooling the m xture and extracting
Yhe Aqubess for preprraadiydutd Form Arcomptisiag dryingandeinplenf Hydeate

extr ?Ct SD ungér rgcﬂl%!ecji reld uaq IaQ Oée?%lér\é?%%g?an 16 I'iSO‘JC

conbi ned organrc extrac e di ['or onet hane
m xture so that t he sodi umsalt of 7V-[[4-(3,4-

Pyl AGERAETBETNPEHETEE FBEF i pRPEYRY S T Rple of fgVRted
of f ameh Hrayathgsphetic prebsuek ztttaa&m;ﬁmmﬁ in 8 ranfe pr30eE€ss for

preparing Hydrate Form A conprising drying a sanple of
Hydrate Form D under reduced pressure at a tenperature

26N t REbARIR: %@p%ﬂ% ydr#e Fo{fn Breos®ssing ﬁﬁm@g @m\!iﬁd%%f 4-(3,4-
Hydrat'e Form risin e of Sol vated

For miEhlgtopaenesybhé rbl@lpﬁfl 8 mfétrgwd@f\eréwéh aselpdon of 4-he
r angﬁle%yﬁgn%ne%ﬁonﬁlﬁrcg%%%?? gegfaggr@ﬂa%lawtemggfaa&@ irF1RE Pnge

onprrsing mXxin

d| c h ﬂﬁ}B@‘iﬁh eddry 9ques>m5‘ sofiupi Ipequxaidqwlwtlnn pash qodlhstagdhasodid that
i 1S §§I on of 4- methyl benzenesul fonyl isocyanate

|n tg]f gh rofuran at a tenperature in the range 15-35

C, addi ng aqueous sodi um hydroxi de sol ution and

oII ctln he sol | re at.es
| Oy PP BOF RPES ComP TSR (pe0Bbr PG o e
30| chbdi’lﬁln @ilt &7 [[4-(3,4-dichlorophenoxy)[1,4"-bipiperidin]-1'-yljcarbonyl]-4-
methyl-benzenesulfonamide in a mixture of water and acetone from reflux to

around 0°C and collecting the solid product that forms.

28. A process for preparing Hydrate Form C comprising drying a sample of Solvated

~ Form E reduced pressure at a temperature in the range 10-100°C.

29. A process for preparing Hydrate Form D comprising cooling a solution of the
sodium salt of N-[[4-(3,4-dichlorophenoxy)[1,4'-bipiperidin]-1'-yl]carbonyl]-4-
methyl-benzenesulfonamide in a mixture of water and 2-propanol from 50-80°C to

0-10°C and filtering off the residue.



1

1

5

(e

(9]

20

sodiumsalt of -[[4-(3,4-dichlorophenoxy)][]l
, 4" - bi pi peridin]-r-yl]carbonyl]-4-

waorbisyu4egnzenesul fonam de in a nmi xture of wat eCTARZDO4/001590
acetone fromreflux to aréund OC and col | ecting the
solid product that forns. 28. A process for preparing
Hydrate Form C conprising drying a sanple of Sol vated
Form E reduced pressure at a tenperature in the range

3010- W0fkobess 28k prép @RI Patd PEo] € Fé@fn ﬂ&gg%%lﬂgea %:d?ﬁtmn%f the

conpri sing cooling a solution of e umsa
of 7vodifum-spl3 of Nelfi[ 143 éfd»gdﬂmphgn)opcy)[a ‘A-bipipepidin] eli'-y]]earbymyjl]-4-

it S HreSzen S  f h tst SERFlsr M e BomS0-80°C
filteoi10% ehd fittéen dg’ﬁﬂﬁs%m&ée 30. A process for

preparing Sol vated Form E conprising cooling a
solution of the sodiumsalt of
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