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WD 2004/ 084898 PCT/ EP2004/ 002496 -1
BENZENESULFONAM DE DERI VATI VES TECHNI CAL FI ELD The

w@reesesIsos nvention rel ates to a benzenesul f onariTEP2004/002496

derivative, which is useful asjan active ingredient
of pharmaceutical preparations. The benzenesul f onam de

éﬁﬁiﬁﬁ%wﬁﬁo%l\&ﬁﬁa Btﬁi’%;l; 1vE® | nvention have CCR3 (CC

agoni stic activity, and
can be used for the prophylaxis and treatment of
THEBHEAd. FHEEDBCci ated with CCR3 activity, in particular
for the 'treatnent of asthma, atopic dermatitis,

’%JI %s et?ng@é?lggb%%da R%g{eéﬁlgb& ngg&{é{% 'Wﬁ@l?ll olgéeﬁﬁilas an active

ingredmtt axftpherntaydnmlcalrmaaam‘tlonw &'he ha}zmestﬁlfunamlde nerigatives of the present

gl IRE R oP B BieRickine F&spiPs Al Blaebu s Fhalifnd B be used for

thd’lf)io@]‘imﬁhs ey trediflentagtdiséadel @ssobifited mh{ham]m QEthx@? i §artlcular for the
There are two cl asses of chenpkines, G -X--C )

tregneat of ast]e:pa at(a)écp gﬁmaﬂi’gs 3 Crmelihﬁlétlls nrﬁieot}n?rrlgflarflg%tory/lmmunologlcal
Kdedegd Nes are separated by a single amno acid

(CG-X--C) or are adjacent (G-C). 15 Eotaxin, one of

the CGC fam |y of chenokines, is an 8.4 kDa (74 am no
WI@?RQHP%@B£ de and binds solely to the receptor

CCR3 with high affinity. In vitro and in vivo, eotaxin

@ﬁﬂr%ﬁﬁes DAL AN c?ﬂzokl'ngéc bENTEEE B T Qﬁlch&qs%p Bﬁgcrﬁ‘ﬁd?lgof 1nﬂammatory
CCR3 [El sner J., Hochstetter R, Kinmmng D

cAlls thmwamese@tlawnhclremk@s @erentors qrothein tsurfses \Vasltﬂs oéfmﬂahrenatlon and

alrcﬁiua%h% ?f@h%gg%é;lcgﬁ% 9%@%8\&0&45%8 B?Hleeﬁlohgg{ C--%{--C (-alpha.) and C--C

(Nedeppriding OGHB:thes the fitt pv@tsetemem;sémmtecﬁ@\ﬂmgle amino acid (C--X--C) or
tr%&%n% ﬁge domain receptor (GPCR) which binds to

Filga in addition to eotaxin, including
eotaxin-2 (CCL24), RANTES (CCL5), MCP-3 (CCL7) and
iR 006k #13)C-CAGIRAy iof chohppkars ae an18.4 KIbd ean@tifs Yicid) polypeptide and .
cells relevant to the chronjc a ma pat hol o y Such
il SRS B HRT QUG PGS OBH | B pSaBiol 1ie, cotaxin causes

b br Mﬂ’amgﬁfc@{/\?elﬂ Rpresshlg OCR3 g‘gkﬂek 0 HBc}Qte-tteIPRStKlmmmg D. and

T.W, Jose P. iams T.J Gerar d Ponat h _

Kapp, A, Hymen gefexin [15areseg 539 mm actigug] of Bwﬁs@marcgy burst of human
GL G ensberger B.,

Jfgg%@ghg%lgwim%gk%yl 91&%3% a@%ﬂJ Rao P., Ponath

P.D., Baggiolini M, Dahinden CA J. CI|n I nvest.

The(chernglae fetaBor @OB7]is a Th2rateh-reupledakives tansrembviekdoynain receptor

(EPBR) which binds to known ligands, in addition to eotaxin, including eotaxin-2 (CCL24),
RANTES (CCL5), MCP-3 (CCL7) and MCP-4 (CCL13). CCR3 is expressed on inflammatory

cells relevant to the chronic asthma pathology. Such inflammatory cells include Eosinophils
[Sabroe I., Conroy D.M., Gerard N.P., Li Y., Collins P.D., Post T.W., Jose P.J., Williams T.J.,
Gerard C.J., Ponath P.D. J. Immunol. 161: 6139-6147, 1998], basophils [Uguccioni M., Mackay
C.R., Ochensberger B., Loetscher P., Rhis S., LaRosa G.J., Rao P., Ponath P.D., Baggiolini M.,
Dahinden C.A. J. Clin. Invest. 100: 1137-1143, 1997], Th2 cells [Sallusto F., Mackay C.R.,
Lanzavecchia A. Science. 277: 2005-2007, 1997}, alveolar macrophages [Park I1.W., Koziel H.,
Hatch W, Li X., Du B., Groopman J.E. Am. J. Respir. Cell Mol. Biol. 20:864-71, 1999] and mast
cells [Oliveira S.H. and Lukacs N.-W. Inflamm. Res. 50: 168-174. 2001]. It was also reported that
BEAS-2B, an epithelial cell line, stimulated with TNF-a and IFN-y, expressed CCR3 [Stellato C.,
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Lanzavecchia A. Science. 277: 2005-2007, 1997],
al veol ar macrophages [Park 1. W, Koziel H, Hatch W,

WA 200408488u B., G oopman J.E. Am J. Respir. CatdT/ME004/002496

Bi ol . 20:864-71, 1999] and nmas34.30 cells [Aiveira
S.H and Lukacs NW Inflamm Res. 50: 168-174. 2001].

}%r{lm%tsMaé Sﬂrt{ fﬁogﬁﬁgﬁ&ﬁﬁé §5&§Iyzlﬁm Ny @P' ﬁ&% hI Iab 91% beck LA.J

I'ne, stitu ed wt expressed CCR3
InBtuedll, 466 1857-1440D, 2004/ 084898 PCT/ EP2004/ 002496 -2
Brumet ME., Plitt J.R, Shahabuddin S., Baroody

Ixi é}élrriaizygaeli Lf:gtfxmgﬁxa%out linhce asﬁgv?rea Bc?ecrl%asefi eosmophlhan%{]grltlgen challenge
[Rothénbefy- MIT),QWadllear1d. A€ Psdibuads. d[a&teemchne dsiddrdphiHxpaMed., 185: 785-

7?(:) 2}%57]%3;@%?@?{%%3- éqBBgﬁ%P icg%l&?%g g_}r %elglg;)z 'eﬁgirll\é?)ﬁ]l'i%)a?g AHR in response
tb/ﬁﬁ’ti en kﬁ&]eni@ﬁ“ost@r i%O,M&ﬁ@NW |Yhnh|-1\5 hNeRkén%ienr, M@tw@he Hogan S.P.,

knock-out m ce, there is no eosinophilia or AFR i

MghspegearSs MckepzicgAlN. brRrthenge Yikost @mep.(s, Maftkagi 51 and Webb D.C.

, Ii%rr1 af)l i@{f]glN 1 7%&# 881)e G]llmcaf@tl%ﬁﬁA‘]and P exprefion of eotaxin and

i ngam S enzie A N J., Rothenberg ME. , Young

QCR3 gre Neserved & thilung tiasvds V@d@@pl@@matllcmrm aSSRea,ted witly @HR, reduced
-1 200 a

%Eé’g Iarécg é']ih eosnfo]phlh? ghnﬁ% IR&XI’I] (Eggg&e[egga 5 E(g)grrn\?}ré g ” Kenr%e%y R., Ringler D.J.,

Matkgy t0.RS URSigiadtyaBOpi Spragthivas.i @urisnd SaR.e Vedisasi afednd Kay AB.:

F\é\ﬁhztmhcp@g%ﬁes%(e)%gg ed J'Oarg C o??ﬁléuﬁ gprot%ﬂ%phl g ahrLa Es%omanon with

ali_%'wlagl erfkésgonsivend3$ lﬁﬁ&’ &damlna@ﬁléﬂb@ilizﬂhoa bf cot&ﬂﬁl HBRA to bronchial
rham S.R, Wlliams T.J

DHIRUALES ApHsbsl B, b omanil, A CERe GrARK: hamidioved Renzi PM.
1?&@1'&398' @a@§£ %a%a A hﬂﬁakhe&&oﬁ' @ﬂdfﬁpo\mﬂo&en@e’r Y. Llflster A.D. and

yperresponS| VEeNess an pre om nant CO| ocali zation o
Hﬁmléﬂ ningridddad exprénsionc ol eottaxineipibirnsheadiecokan thvegechotd aivias of asthmatics

| 3 .
itefen e eonsl T osporhlly B8 Sn20Ghwdion, Hipmynol, 15: s

AEOA. 1997 JaaktheﬂdK ZlysaGhainfl MieejewRat heBarexig illsBum of patients with

Lust er Incre ed expressi o of. . g
SGRRT TP B OE AR ey R P ey OB Stoni proein nd
186 RikBldnC Medie@dtb lof Bl BEndtion,t fte1 BhIPLED0].SInO4ddition, in allergic rhinitis,
eosi nophils to the site of inflammation. J.!mmunol

GE3-exprygog Fblymphepytes corlggalize pritpyeopnophgls inangsaf polypgyin close proximity

YeGh ARt ek g Leils [ERMRXBIO. | M?MLP“ OfuchiBhil NI Set¢heM., Mackay CR.,
ast hma or chronic obstructive pulnonary di sease:

hidilert Wdn SYﬁV\@“ﬂM N+ BazsioliopM. land MasenB¢ Fyngtoaglnexaregsiqroof the ectaxin
| t.l . s .
r&%@%} qu]{% 9cy% 253 z?ﬁg{ézrlg%t?wdtpﬁgf &JRIQI%\‘?’T %Y@LOGY 7: 836-

In
m%}( FM&@SVdﬂ,gvﬁEﬂl %tbqtm}md{&t asfheozd vios) iwhichwirt lknown risk factors in

il.s.in nasa s in close proxim.t to iy :
e o ot T BB B g AR 1 platd with tsse
édﬁﬁ@;ﬁmmﬂ[mfsukuhpst Skéi@bo ., KiBe BBy Tomia , T., Rokltlags H., Kadokura M.,

ﬁmqtgﬁ‘\g?ll(ég{waggél(g\%g%? O|§‘I’?gl 19%/{ a%n dﬁdm??\/rl.: I%)q:)ression of RANTES by

normal airway epithelial cells after influenza virus A infection. Am. J. Respir. Cell and Mol. Biol.,

18: 255-264, 1998; Saito T., Deskin R.W., Casola A., Haeberle H., Olszewska B., Emest P.B.,

Alam R,, Ogra P.L. and Garofalo R.: Selective regulation of chemokine production in human
epithelial cells. J. Infec. Dis., 175: 497-504, 1997]. Thus the binding of CCR3 and related
chemokine including eotaxin has been implicated as being important mediators of inflammatory
and immunoregulatory disorders and diseases, including asthma, rhinitis, and allergic diseases, as

well as autoimmune pathologies such as rheumatoid arthritis, Grave’s disease, and atherosclerosis.



10

15

20

receptor CCR3 in T |ynphocytes co-localizing with
eosi nophils. CURRENT BI OLOGY 7: 836 25 843, 1997].

wovInees4ees, viral infections (RSV, influenza viRQIERP2004/002496

which are known risk factors ip. asthma, result in

I ncreased eotaxin expressi-on in lung tissue which is

R di ihdiRE'6r CERS LAPRIdd hefndBh

Koku%o%ﬁ?at%@u@gt l?—| , éIJ'omC ta T., Té%gungga Héﬁk%é g.‘ggnam factor of virus
iMectiony amviuiirtgoHIV, [(lvlécm@l(?wade\l”aulls(}n,nﬁor‘fo G, Betraatdi AHRosen#, Triggiani M.:

T e

9807 andl. (MBeGel G, Flogab |G, aretatdlil A, Biigdiani 1\80de19au1125/5 ?ﬁﬂds Immunol 2001
Haeber | e

199?%9“5 %35 %2){ lg}gn@’gltmqmaB(R\{l\{H -'Tﬂcjﬁlﬁﬁs N%Warqgng;ton §|§dPolak TJ, Burdick
ﬁan@ﬁ,ﬁélosﬁ Stngél' qal1] \(Beds89 WY | Rinafol QDS NB;;161 (8) 4276-82), and

gro uction in human epithelial cells. J. | nf ec.

Izheimgrys7disgages (K@M, Qhes, WHA-TphMatkeh §Ropndirman Rd: Am J Pathol 1998

ﬁﬁﬂgg @fl31.§henoki ne including eotaxin has been

npllcated as being inportant nedi ators of

i-nflammatory and i mmunor egul atory -di sorders and

Hheseders SCR3 iﬁcamjdimgaragarh@mnd phtpgrntsiis of GER3 ad likelyyiocbe effective in the
such as

t?%%éﬁ%g ?ﬂm\g@w anﬂalgiyé&eéﬂg%‘l&g dps%;(fgl% agg dl%éc'as

atheroscler05|s WO 2004/ 084898 PCT/EP2004/002496 -3

WO 2@0646351 a'mdeQ: 20000766 Pﬂaﬂisﬁbwdiyn@p@ftylmlmd of ehexadthe receptors

ortant factor.of virus infections
FHETRCOE 0 rPanert GBS PRl Frori o G
Petraroli A, Rossi F, Triggiani M: Int Arch Allergy
| mmunol 2001 Jun; 125(2)/89-95), gLi Yet al.,: Bl ood
2001 Jun 1; 97(11):3484- 90),.,3an gpaPBne G, Florio G
Petraroli A, Triggiani M defPdul1 s A: Trends | nmuno
2001 5 May; 22 (5):229-32)], \l'un ranul oma (Ruth JH,
Lukacs NW Warm ngton KS, Pal Y Burdick M Kunkel
SL, Strieter RM Chensye Sy J | mmunol 1998 Cct 15; 161
(8):4276-82), and Al R br' s diseases (Xia M) Qn
SX, Wi LJ, Mackay CR, a Nyman BT: Am J Pat hol 1998
Jul ; 153 (1)‘:31,—37). The e, CCR3 is an inportant

[ is likely to be '
effective in the 10 tre 2Rt of such |nflannatory
and i nmunor egul at ory difo jers, and di seases. WO -
2000/ 76514 and WO 2000/ 7R51R* di scl ose cycl opentyl
nodul ators of chenoki ne receptors including CCR3
activity represented by the general formula: R7 X

yiRzein

X”, x,y, R, R”, R, R R”, R® R” and R’ are defined in the application.

Other applications also disclose CCR3 modulators. However, none of the reference and other

reference discloses simple benzenesulfonamide derivatives having CCR3 antagonistic activity.

The development of a compound having effective CCR3 antagonistic activity can be used for the

prophylaxis and treatment of diseases associated with CCR3 activity has been desired.
SUMMARY OF THE INVENTION

As the result of extensive studies on chemical modification of benzenesulfonamide derivatives, the

present inventors have found that the compounds of the structure related to the present imvention



RZ, Rr R5, R4. wherein 15 X', x, y, R', R', R3",

R4 R5', R6' R' and R8' are defined in the
woeppd/0sasdsi on. Ot her applications al so di scl 0seCTORR004/002496

nodul ators. However, none of the reference and ot her

ref erence discloses sinple benzenesul fonam de

[ ' ct VI

3 lFEkgetEy CRELGL CC FRRRIRRL SLhFEr T bifpege Retion nas been
antrag) shedtasal auahése ifingingsan be used for the prophyl axis
and treatnment of diseases associated with CCR3
8L el B0 B SR G SN BT LA Y towing
fiooshild (13 ats itaaionodric hed stenaaisarhdrio rfarm, aed ttle kdltg atere\oe.s , the
present inventors have found that the conpounds of the
structure related to the present invention WO
2004/ 084898 PCT/ EP2004/ 002498 -4 have unexpectedly
excel | ent CCR3 antagonistic—aetivity. The present
i nvention has been acconp based on these
findings. This invention i¥§ pr ovi de novel
benzenesul f onani de deri vat iZes sRown by the fol | owi ng
formula (1), its tautonerixc and stereoi soneric form
and the saltsthereofOR R OX () R4,.S O R3
5 wherein X represg \5 0) S, R represeﬁ?s
hydr ogen, hal ogen, RhydlYo tro, cyano, Cl_6 al koxy
car bonyl, amino, Cl1_6 Oal ino, di(Cl-6
al kyl )arri no, Cl.6 al kanoyl, “phayl, Cl.6 alkyl
optionally substituted by

wherein
X represents O or S;
R! represents hydrogen, halogen, hydroxy, nitro, cyano, C, alkoxy carbonyl, amino, C,

alkylamino, di(C,_ alkyl)amino, Cis alkanoyl, phenyl, C,.¢ alkyl optionally substituted by
mono-, di- or tri- halogen, or C,¢ alkoxy optionally substituted by mono-, di- or tri-

halogen;

R? represents hydrogen, halogen, hydroxy, nitro, cyano, C,¢ alkoxy carbonyl, amino, C,
alkylamino, di(C,.s alkyl)amino, C,.s alkanoyl, phenyl, C,.¢ alkyl optionally substituted by
mono-, di- or tri- halogen or C,¢ alkoxy optionally substituted by mono-, di- or tri-

halogen;

- R? represents hydrogen, halogen, hydroxy, nitro, cyano, amino, carboxy, tetrazolyl, C,,
alkoxy, C,s alkoxycarbonyl, C,.s alkanoyl, C, élkanoylamino, Cis alkyl optionally
substituted by mono-, di- or tri- halogen or hydroxy;

R* represents

| | 49
RY R R R R



10 nono-,

di- or tri- halogen, or Cl.6 al koxy

optionally substituted by nono-, di- or tri- hal ogen;
WoRD4/eqasmsent s hydr ogen, hal ogen, hydroxy, ni tRGI/EP2004/002496

cyano, Cl1_6 al koxy carbonyl, agino, Cl-6 al kyl am no,

di (C1-6 al kyl )am no, Cl1_6 alkanoyl phenyl, Cl1_6 al kyl

tri- 15 h I gew, R3 rep

hydroxy,
Cl.6 R
alkanoyl
nono- ,

optionally substituted sy nono-, - or tri- hal ogen
or Cl_6 al koxy optional Ry substltuted by qono-, di- or

enN hydrogen al ogen,

azol yl ,
—Cl1.6

N, cyano H car boxy,

y C1 nedhyl , Cl
a - 6 alm |onaIIy sub {tuted by
h?rl- hal ogen or hydroxy; R4RepreBents

Roo N-Rﬂ44 N Ra2 N~ R50 N_Rda N R4s N- R4l RA3 R4A1 R49
RA7 R45 WD 2004/ 084898 PCTIMEP2004/ 002496 -5- R61 N Z1
NNHR52 MN /Nmn NR72 71 R R51 R62 R32 R81
Bring NBZZ Aring R83 R&l BBring Z2 Aring R91 C
ring DR |ng or R111

R"
ZA__-—

RYL—

or

111
R

wherein

R®

represents C,¢ alkyl substituted by pyrrolidinyl or piperidinyl wherein said
pyrrolidinyl and piperidinyl are 6ptiona11y substituted by mono- or di- oxo, 7-0xa-
bicyclo[4.1.0]hept-3-yl optionally having 1 or 2 substituents selected from the
group consisting of amino, (C,¢ alkyl)amino‘and di(C,¢ alkyl)amino, or a 5 to 8
membered saturated heterocyclic ring containing 1 or 2 heteroatoms selected from
the group consisting of N and O and optionally having from 1 to 3 substituents

selected from the group consisting of hydroxy, amino, oxo and C, alkyl;
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Ering wherein R40 represents Cl1_6 al kyl substituted
by pyrrolidinyl or piperidinyl wherein said

wQnoo4/ad4esi nyl and pi peridinyl are optionally PCT/EP2004/002496

substituted by nono- or di- o0xg, 7-o0xa-
bi cyclo[4.1.0] hept-3-yl optionally having 1 or 2

substg4ue g o
i ot ( cregeRetphEel L uICom Gl RpRARS B a7 alkytamine,
5to 8 mehitiak @Hcyls)ahmp,ameszh@bm pyadidingl -yl ergp Cs.s cycloalky] optionally

cont ai ni n eroat ons selected from the group
consi st ngsué%tglf\tle(gbr?lzh aﬁ’d optionally having from1l to

3 substituents selected fromthe group consisting of
hydr oxxy, am no, oxo and Cl1_6 al kyl; WD 2004/ 084898
PCT/ EP2004/ 002496 -6 R41 represents hydrogen, Cl_6

al kyl opL i al | sub ut ed,by.anm ng, Cl 6
al kyl%m no P{ r)wdwl %déacergnlgzat%m—%“ 0‘5?08 membered saturated

pyrrolidi rhelterqdycm:rn@ (ﬁﬁoxﬁllgmérﬁ@kelﬂ)bly @ptionally
substituted by hydroxy, or 5 R40 and R41 may form

together wi th adj N at o
sat urat ed "HEYFBE ((af ﬂfyéenF |°HH°‘BBY |S‘<51?1°’HF“F€§1 l?ynF;&TWp‘fre‘iﬁ‘ery’ or a Css

0; RA2 r ewyeraﬁﬁylssusémﬁe&lbwk fAG QRtHyaRaY |ud w&a&dvblt BptRRally 1 or 2
by hydroxy or carboxy, or a C5-8 cycloalk

subst i t ut eybijucats SF’@%\%@ frgmethp genup egnsisine 1?6%%9’@}% amino, oxo and Cy
optionallyypljor 2 substituents selected fromthe

group consisting of hydroxy, amno, oxo and C1_6 10

al kyl, or R41 and R42 may form together with

adjacegnt N atom a 5 to 8 nenbered saturated

heterocyclic ring optionally interrupted by NH or O,

wher gy ;52 g{dzt rﬁa} ‘Por§1 RF §fth yr(taltl eﬂorﬁ' €3 8r BC% ‘ﬁieﬁ'ﬁ)ered saturated

ring |s substitute mono- or 0XO0,
provi so t heteragieliv g’ optignally dttctrgzen:d b@NHSoxaﬂ) katlerein said 5 to 8 membered

optionally s fut e kyl.am no,

Tcre arefriaiidssdeed i bl it B o

al kyl ene or carboxy substituted C1_6 al kylene; R43

r epr egignthe ph)yiﬂo dgewhendk‘“ @hzdrogéd(yll s Akl ioptialally substituted by amino, Cy.6

subst} Ilkylllamlno b(}; J] 1-6 awl)gnrungalr{ 1S Xydroxy substituted C,¢ alkylene or carboxy
substituted C,¢ alkylene;

R®  represents hydrogen, or C,. alkyl optionally substituted by hydroxy or carboxy;
R* represents hydrogen, or C,.¢ alkyl optionally substituted by hydroxy or carboxy,

with the proviso that when R* and R* form, together with adjacent N atom, a 5 to 8
membered saturated heterocyclic ring, R* represents hydroxy substituted C,¢ alkyl or
carboxy substituted C, alkyl;

R¥, R, R* and R* independently represent hydrogen or C, alkyt;

R* and R* independently represent Cy. alkylene optionally substituted hydroxy or .

carboxy;
n represents an integer selected from 1 to 3;

m represents an integer selected from 0 to 3;
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R44 represents hydrogen, or Cl_6 al kyl optionally
substituted by hydroxy or carboxy, 20 with the proviso

wda fayoslen R4’ and R42 form together wth adjBCRRER200M/002496

atom a 5 to 8 nenbered saturated heterocyclic ring,
R44 represents hydroxy substituted Cl1_6 al kyl or

carbopy s %ﬁ)&;b&ﬁt 1BArdgdn, &C 3l or 4P to gﬂemﬂgﬁ% s%f]ugatﬁgng optionally

i ndependent represent hydrogen or Cl.6 al kyl
and R48 i natepupidéhy N aréhresent Cl -6 al kyl ene
optionally substituted hydroxy or 25 carboxy; n

repregents. sén&t Ig@gtrrgexz, 1% 4 egy c[u%%y:l' 5roC3' al%rl:ubstltuted by carboxy,

represents an int fromO t
2004/ 0848 98niRGTCERAAMDIE2 4106 s alkill)mﬁmorl‘é;ﬁ@ﬁssa@fyﬂsslfonyl)ammo N-(Ci6

hydrogen ,~Or.a 3t b red s tur ted
ring opti oﬁﬁézTnlo¥?amlﬁ? ecrl Pap al 0 a@%nﬁlﬁam 1 m%OImy] isoindolinyl,

r epr esent sintiylgl; dmralply(;]p_y&ohdhkﬂxgpuoﬁaillycmyin,tutact bCIndno- or di- oxo, or
al kyl substitute rbox, am no, 1
al kyl ) ami nijpergh "tygip%’ngﬁfwgi‘é?%‘d megoe 8’(1&: 150%0,

al kyl sul fonyl)am no, N-(CL.6 5 alkanoyl)anlno ClL 6

al koxygmHePawiso thet wia®*Yind R mezlghrysgen At MEtOdabiMtime, R is tetrazolyl or
i soi ndol i nyl , |ndoI¥é |50|ndol pyrrolidin
dS

I
opt i ofed AKAne s tYheR wr%w ma liyf, R g gthergan hydrogen;
pi peridinyl optionally substituted by nono- or di-

0X0, Ri'thdtEre iMepMidemnt l%%kséﬁﬂ%dx%@é‘n and, F@ﬁqﬂ%ﬁtlo&zilbé substituted by

hydrogen at the sane tine, s tetrazo
al kanoyl , BidraapesriRsy, nhsnmydmergemmr h@alegeas kyl, R52
i s other 'than hydrogen; 10 R61 and R62 |ndependently

repr egent e\%}ﬁqgéﬁ%eﬂy@&;geglop Cﬁl Ebﬁﬂ?l dulistituted by agrllifxo, hydroxy,

substi t ut dr oxy, oxy, or nono-,
or tri hal @glmxy, mlldleyircemnélnhlydhcrgemaldaxyrr@idia'lah&yiperidinyl are -

opt i on.al l yyq%onaﬁ y sltugsgi?u?%ﬁryyyrﬁmo I'dlh(yx%r oxy, —carboxy,

pyrrolidin erein’said pyrrolidinyl

and plperldlnyl are optionally substituted by nono-

or di R oxoreprbSenR7 hydeperg s entiexy hy@lis 0 glsmoyt antpooy , (Ocdallgl)amino,  di-
al kanoyl ,

(Cl1- 6al kyl @ﬁ*}q‘ﬂ’&a&\?"( %?@g{’:“@ﬁ‘}’gﬁ%ﬁ%m%%m} optipngly substituted by

al kyl opt i pyiiedAdyycasbtag} drinidned db}br tinygloRay, ,C, G alkBoX yptioddlly substituted

nono-, di-_or tri- halog nal | . o
substit ut e® mpRo- ’n‘B’n‘H tr1 }Eﬁ?ogexa,rpyfrp 1c%l n)ﬁ é}g@rgémyci wheré;n said pyrrolidinyl
pyrrolidi nylg p%enainpﬁire Fhtionally SBRIRL bySRbRD- BYdiL §id; di Ny

A represents —[CH,],-, wherein p represents an integer 1 or 2;

- RM represents hydrogen, C,.¢ alkoxycarbonyl, or C,¢ alky! substituted by pyrrolidinyl,
or piperidinyl, wherein said pyrrolidinyl and piperidinyl are optionally substituted

by mono- or di- oxo;

R¥ represents hydrogen, hydroxy, carboxy or C,s alkyl substituted by hydroxy,

amino, or carboxy,

R® represents hydrogen, hydroxy, carboxy, or C,. alkyl substituted by hydroxy,

amino, or carboxy,
with the proviso that when R®' is hydrogen, R* or R® is other than hydrogen;

Vi represents —[CH,],-, wherein q represents an integer selected from 0 to 3;
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and pi peridinyl are optionally substituted by nono- or
di - oxo; 20 Z' represents -[CH2]p , wherein p

WO Bps/eserst s an integer 1 or 2; R81 represents HYUERQ@N 02496

Cl. 6 al koxycarbonyl, or C _6 agkyl substituted by
pyrrolidinyl, or plperldlnyl wherein said
pyrraqlgj dinyl and p perldlnyl re.optional i
substg t ut ETPTEHYLs H%‘lﬁ?)gen(ﬁ Ceii 2l )?B?O“ﬁgﬁs‘ibétﬁ}’ég by plenyl;
hydrogen, hydroxy, carboxy or Cl1_6 al kyl substituted
by hydl oX¥epreséfrs djiid@en, @hrb&dy, b]?g(yilkoﬁg&rb@-@ﬂ eG,gndlikanoyl, N-(C,alkyl)

hydr ogen, hydroxy, carboxy or Cl 6 al kyl substit.uted. 1
by hydr ox;?mmocéﬁl??‘%’ Cigralkoxy B@Wallwuf’ﬁ‘t?tﬁ% HEUe-s @ Phigr halogen, or

when R81 g  hvdi Qﬂtﬁiﬁallﬁ%s%teﬁa% Hy%rdigf h@bnd-had or tri- halogen amino,
hydr ogen; 7% répresents - wherein q represents

an i nt egerCselaioDaminor ch 6t?d )amigD, 2N 610 tgdwlfony)amino, N-(Cyg

PCT/ Epzooﬁlggéﬂggnnobs b ;3?1 )égﬁ)rrtb@r?ﬁ nt%t?a%dw Eﬁ%ﬁ’yl oﬁld&inatp isoindolinyl,

al kyl optionall r'epres
hydr ogen, isdloxspind@il, 6pyado|kidix1y1 oarplmnngiinyl @he®in said pyrrolidinyl and

al kanoyl , al k a arbon Cl. 6. al koxy
opti onal | )P%e&gé‘?'f ﬁf’%ﬁ))“%v ﬁ%ﬂg&tec{ Xnd © (r}‘l ®*%al ogen,
or Cl1_6 alkyl optionally substltuted by hydr oxy,

nono-A di ﬂr@rreblrehentshalmg)eﬂ ma&tibene, seEur(ﬂEd. Heterocyclic ring, in which the
aIkyI)an1no di ( nm no, (C1-6

al kyl sul f SHS8FAAY oﬁ‘c}\? ‘RI—t}(e(‘fi’ eteé?%‘ﬁ’ﬁoyl Yam no, Cl-6

al koxycarbonyl, tetrazolyl, triazolyl, indolinyl,

i soi rglol i Mg, repﬂeguit&l y13, td 3%&6@66 satiiited qJeteddcwlc Bhg, in which the
pi peri di nyl wherein §ald Yrrolldlnyl and pi peridinyl

are opt i orfalresgn agpAY | 6 thecltDUFteRDHOM: or di - oxo; A ring
represents a 3 to 8 nenbered saturated heterocyclic

ring,c hﬁ% W5 Hingd RBethdGortl 4 7 RUB MBI ZbSicdNe nagl ahd
hetero atom B ring represents a 3 to 8 nmenber ed

saturated heterocyclic ring, in which the nitrogen
at omI\B i JINgHEPISHING met & 8 Ia%l?ﬁredcswrﬁf@d ATy Flicngne, in which the .

toget her fn‘?&(SEeﬁ‘atZ)mtl@E &ﬁle%mf&@atgﬁlazab' cyclic ring;

and E ring represents a 5t nmenber ed sat urat ed
heterocyclic ring, in mhlch the 15 nitrogen atom NE
This inention lis/alspetoenrovide @ mettpilifer traatiemen ripventngp £§R3gelated disorder or

(ir%ge?% SE }ghr[ggtop ggurfa? Eub erc?, %Bllngrgsn% acﬂﬁxﬁ%&ﬂﬁé {W9%afh g&%@t a therapeutically

ate
effective amount of the benzenesulfonamide derivative shown in the formula (I), its tautomeric or

stereoisomeric form, or a physiologically acceptable salt thereof.

Further this invention is to provide a use of the benzenesulfonamide derivative shown in the
formula (I), its tautomeric or stereoisomeric form, or a physiologically acceptable salt thereof in

the preparation of a medicament for treating or preventing a CCR3 related disorder or disease.

The compounds of the present invention surprisingly show excellent CCR3 antagonistic activity.
They are, therefore suitable for the production of medicament or medical composition, which may
be useful to treat CCR3 related diseases. More specifically, since the compounds of the present
invention antagonize CCR3, they are useful for treatment and prophylaxis of diseases as follows;
asthma, rhinitis, and allergic diseases, and autoimmune pathologies such as rheumatoid arthritis,
Grave’s disease, and atherosclerosis. Therefore, CCR3 is an important target and antagonism of
CCR3 is likely to be effecﬁve in the treatment and prophylaxis of such inflammatory and

immunoregulatory disorders and diseases.



di sease in a human or. animal subject, conprising
adm nistering to said subject a therapeutically
weefohectsgose anount of the benzenesul f onam de derdIVER2004002496
shown in the formula (1), its.pautoneric or
stereoi someric form or a physiologically acceptable
B Jon‘fp@t%d@ of thb épesgrﬂ fuﬁJ?: jort 43 §136 DR S A kabndent %ﬂr@ﬂﬂﬂaﬁls of diseases
a use of nzenesu onam de derivative shown
lulh:enrufs mfmtub)as ia¢lpding HEV tlang graeylomsa, ond ddzbeiowt’s dnsezrsrc@ since the diseases
Ophkggc%R?hysiologically acceptable salt thereof in
e preparati on of a nedi canent for treating or
preventlng a CCR3 rel ated di sorder or disease. The
Inenptberreddodinett) thepoepamtis ofifoentla @hars thopr Wisdreigl y show
excel | ent CCR3 antagonistic activity. They are,
ﬁhere&ore §U|table for the production of nedi canent or
edi cal - conp05|t|on whi ch may 25 be useful to treat
CCR3 rel ated di seases. Mre specifically, since the
conpogg@sr@f the pres i pgenti on antagoni ze CCR3,
they are u5eful for ffreat'fent and prophyl axi s of
di seases &' foll ows; |_ast ma, rhinitis, and allergic
di seases, and aut oi mmu pat hol ogi es such as
r heunat oi d arthritis, Gave's disease, and
at heroscl erosis. Therefore, CCR3 |s an_i nportant
t ar geR*brdN-aRtayeni sm ORE(ECCRS-R Nl-r'lag?- —+to be
effective lim thgﬂtreatnent aé@ pr Ilnyla ks of such
i nfl ammat oty an 30 i munor egul atory disordérs and
di seases. WD 2004/ 084898 PCT/ EP2004/ 002496 -9 The
conmpounds of the present |gyent|on are al so useful for

treatngat and prophyl axi sRof di seases 1ike virus

i nfec iAicl uding HV, gfanul oma, and

Al zhei 'sydi seases, sinte thg diseases also relate
to I n)anot her enbogj ne nt, t he conmpounds of

f or mulHN are those_whehei 5 R4 represents R40 N

1 at R44 N-Raz N RSdQN-RS N—Ras N-' Ras R41 , Ras Rai
Ras R52 R52 HNJ f 51 R

R61' H

e N— N
O ;N H ’
' N\ , R72
=62
RY
— R®
82 ZL:}"
R N Rez



R61I HN N NN ~-NR7/2 \R62 R81 Ras N R82 N Rae 3j
N R83 R81 WD 2004/084898 PCT/ EP2004/ 002496 -10 R81 N
WORBB4/08484882 R 82 N R81 R83 R81 / N N .R 82 IRAZEP2MH4402496

N RO1 N -10 -
R81 N/ R83
X !
82 82
R N R /
N
\ o5 , R® ,
RY! /
S
N\)
Raz
R%
N
H ]
/
91 N
R
N or
HN
wherein

R represents C,.¢ alkyl having substituent selected from the group consisting of 2-
oxo pyrrolidin-1-yl, 2,5- dioxo pyrrolidin-1-yl, 2-oxo-piperidin-1-yl, 2-oxo-
piperidin-3-yl, 4-oxo-piperidin-1-yl, 2-oxo-piperidin-6-yl, 2,5-dioxo-piperidin-1-

5 yl, 2,6-dioxo-piperidin-1-yl, and 2,6-dioxo-piperidin-3-yl, piperidin-1-yl, -2-yl, -3-
yl or -4-yl (wherein said piperidin is optionally substituted by mono- or di- oxo),
hexahydroazepin-1-yl,-2-yl, -3-yl or -4-yl (wherein said hexahydroazepin is
optionally substituted by mono- or di- oxo), and 7-oxa-bicyclo[4.1.0]hept-3-yl
optionally substituted by amino;

10 R represents hydrogen, cyclopentyl or C,.¢ alkyl optionally substituted by amino, Cl_s
alkyl amino, di-(C,_ alkyl)amino, or 2,5- dioxo pyrrolidin-1-yl,

R¥ represents C,_4 alkylene substituted by carboxy or cyclohexyl substituted by mono-
or di- hydroxy,
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or HN wherein R40 represents Cl1_6 al kyl having
substituent selected fromthe group consisting of 2-

wOon2004/@8489801 i di n-1 -yl , 2,5- dioxo pyrrolidin-I|-PAT/EP2004/002496

2-oxo-piperidin-I-yl, 2-oxo- ptperidin-3-yl,

4- oxo-pi peridin-I-yl, 2-oxo-piperidin-6-yl,

2, 5- dRBxad WP aial dbi, | togethel ,with RtjSeRXR- MbRER I sdbN6 Indthbered saturated
and 2, 6-di oxo-pi peridin-3-yl, piperidin-I-yl, -2-yl,

-3- yl or bderggycligpegiei n said piperidin is optionally
substituted by nono- or di- oxo0),

hexahy gk 8R%8R4dd- it Wher R Yd hydiogenlc,9 Elk?ldﬁp‘ﬁbna(llyg%sﬁ{u%d by amino, C,.
sai d hexahydroazepin is optignally substituted by

mono- allsylangino, eixdi{C.satieyaminea R ie yuyiirofyl substiubed pEi-s3kpllene or carboxy
optio bsti ed by am no; 10 R41 represents
hydro%@%&wgégr%% A#%I or C1 6 alkyl optionally

substituted by amno, CL 6 alkyl amno, di-(Cl_6

al kyl R&mi nepresatshyBrogeti @Xa.s piyraptiputilly-sibsitutedR4 ydroxy,
represents Cl4 al kyl ene substituted by carboxy or

20041 BoaboP iRt s 0bd) st wobshe sy KRR

form together with adjacent Natom a 5 or 6 nmenbered
sat ur Withcthe pretiso dey elhic Rf' ang ;R *viform, ttbgether ewthdjatd@ N atom, a 5 or 6

when R41 is, hydrogen, Cl1.6 al kyls optionally .
Subst PETIPEE! BYTaNR REerosiets g () SIVHSDY GYosgiuped Cog alkl or carboxy
al kyl Judsdtited CRAallgils hydroxy substituted C _6 al kyl ene '
or carboxy 5 substituted C1_6 al kyl ene; R43

represgnt,s hydrqgen or Cl 6 al kyl optionally

subst Rt ek w‘dﬁ? d%%a?{ldenﬁa&fp%%? bnioges, reathy on piayk

optional Iy substituted by hydroxy or carboxy, Wth the

provi g% dngar*® Wﬂ@dﬂ)eﬂ%ﬂﬂﬁfﬂ%ﬂ&éﬁ Eof AkyleRo %f)ttﬂ&{aléw shbbtituted hydroxy or

adj acent N atom a 5 or nmenbered saturate
het er ocycl $3%¥ng, R44 is hydroxy substituted Cl_6
al kyl or carboxy 10 substituted Cl1 6 al kyl; R45, R47,

RA9 apd RSQuic0aansadedt bycidpenyeedptor idf,pgen, nethyl
or ethyl; Rﬁg ang@R4g iﬁ%gggﬁgent ;”repggsent ClL 6

al kyl epe optionally substituted hydroxy or carboxy;
R represents methoxycarbonyl or C,_salkyl substituted by carboxy, amino, methoxy-

carbonyl, methanesulfonylamino, acetamido, indolyl, tetrazolyl, 1,2,3-triazolyl,
1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl, pyrrolidin-1-yl, 2-oxo-pyrrolidin-1-
yl, 2,5- dioxo pyrrolidin-1-yl, 2-oxo-piperidin-1-yl, 2-oxo-piperidin-3-yl, 4-oxo-
piperidin-1-yl, 2-oxo-piperidin-6-yl, 2,5-dioxo—pipe1‘idin?1-yl, 2,6-dioxo-piperidin-
1-yl, of 2,6-dioxo-piperidin-3-yl;

R® and R* independently represent benzyl or phenethyl;

R” represents hydrogen, carboxy, C,s alkanoyl, amino, (C,galkyl)amino, di-
(Ci-6alkyl)amino, N-(C_salkyl)amino carbonyl, C,.¢ alkyl optionally substituted by ‘
hydroxy, carboxy, or mono-, di- or tri- halogen, C,¢ alkoxy optionally substituted
by mono-, di- or tri- halogen, pyrrolidinyl or piperidinyl wherein said pyrrolidinyl

and piperidinyl are optionally substituted by mono- or di- oxo;

R" represents hydrogen, methoxycarbonyl or C,.¢ alkyl substituted by 2-oxo-
pyrrolidin-1-yl, 2,5- dioxo pyrrolidin-1-yl, 2-oxo-piperidin-1-yl, 2-oxo-piperidin-
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R51 represents hydrogen, cyclopentyl, ethyl or nethyl;
15 R52 represents nethoxycarbonyl or Cl_6al kyl

wosmbsos48e8t ed by carboxy, am no, methoxy- car b@GI/EP2004/002496

met hanesul f onyl am no, acetam dmp-indolyl, tetrazolyl,
1,2,3-triazolyl, 1,2, 4-triazolyl, 1,2,5-triazolyl,

1,3, 4-triag 9i YA oxcpyl'bfrgilﬁ ‘i“yp é—oﬂ) 1pgn&?§% WY rZrSO(lhb)gi ﬁlpérldm l-yl, 2,6-
yl, 2,5- dioxo pyrrolidin-1I-yl, E oxo- pi'peri di n- 1-

2- 0x0- pi pedipxh-pip@idjn-1 -yl oo6-digxopéneridinB-l; y|

2- oxo- pi peridin-6-yl, 2,5-di oxo- piperidin-l-yl

2 & X0 gk hfrog 0ty SRR
represent benzyl or phenethyl; R72 represents

hydr oB2n, tarbDishydGkes hpdrearmyirborni no,

(C1_6al kyl )am no, di- (Cl_6al kyl)am no,

l;tl(bg | Qlﬁ{tﬂe%? %\ﬂi‘& ﬁ&t &%W%{éﬂ %O aﬁ%ﬁkﬁh ap @Jel %ﬂ@lnh\é R* is other than
tri- Inekagernr “@&n st aﬂ1d<R)8;3< yredpﬁnogﬂwt Itlgb ssmb sinIeIRﬁz Bath2bthbry hydrogen;
nmono-, di- or tr| halogen pyrrolidinyl or

pi peri4gi nyl olidinyl and piperidinyl

ar e O%tl ong eP’iesen 3’5“@' 5%‘\{15'] nono- or di- oxo; R81
represents hydrogen, nethoxycarbonyl or Cl1_6 al kyl

Yethelhier prefeerdd bympouadoof ferytuta0(l) refprosett fptmul@ (15) ald &k ¢hose

pyrrolidin-1-yl, 2-oxo-piperidin-1-yl, 2-oxo-piperidin

WD 2004/ 084898 PCT/ EP2004/ 002496 -12 3-yl,

4- oxo- pi peridin-1-yl, 2-oxoRpiperidin-6-yl,

2, 5- di oxo- pi peri di n- I-yI 2, 65— oxo- p|per|d|n- [ -yl,
or 2, 6-di oxo- pi peridin-3-yl ; eppesent s hydr ogen,
hydroxy or C,.6 al kyl substituted by hydroxy; R33
represents hydrogen, hydroxy/or carboxy; 5 wth the
provi so that when R82 d R88 are hydrogen at the sane

time, R8 is other tha hydr ogen, or when R81 and
R83.are hydrogen at t;ya\: : e, R82 i.s.other than

hydrogen; R91 repré%end§ or phene )hyl Yet
ot her preferred conpoun mula (1) represent
formula (l1-b) and are those R2 OO0 11
R

wherein
R' represents fluoro, chloro, bromo, iodo, or nitro;
R? represents fluoro, chloro, bromo, iodo, or nitro;
R? represents acetyl, cyano, or tetrazolyl;
R represents

R*— R*—N—R%EN— R—N—REN—REN

N
'IQM ’ R R ’ R RY '!{45 ,



Ram O (I-b) 3 wherein 10 R represents fluoro,

chloro, brono, iodo, or nitro; R2 represents fluoro,
wachnoesagosbr ono, i odo, or nitro; R3 represent PCATER2904/002496

cyano, or tetrazolyl; R4 represents 40 44 42 50 48 46

R-N R-NRN RNRNRN RI1L R43 Rat RA9 R47 R45

WO 2004/ 084898 PCT/ EP20Qé/ 002496 -13- R61 Nz N H/N

NN MR52 / R71, /N nm n\N R72 R51 62, R82 R81 Bring

N2 Arin R83/ R81 s Bring K Aring? R91- ¢ Cring
D ring 11 Erin H ;N N—
R% m 74

R72 R .

n
/ N m N y
R ' \Rez '

R81
€D
83
R81
8 Bring ZZ‘A_ ,

82

or

A8
R

wherein

R* represents C,¢ alkyl substituted by pyrrolidinyl or piperidinyl whefein said
pyrrolidinyl and piperidinyl are optionally substituted by mono- or di- oxo, 7-oxa-
bicyclo[4.1.0]hept-3-yl optionally having 1 or 2 substituents selected from the
group consisting of amino, (C,.¢ alkyl)amino and di(C,_¢ alkyl)amino, or a 5 to 8
membered saturated heterocyclic ring containing 1 or 2 heteroatoms selected from
the group consisting of N and O and optionally having from 1 to 3 substituents

selected from the group consisting of hydroxy, amino, oxo and C,¢ alkyl;
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wherein R40 represents Cl1_6 al kyl substituted by
pyrrolidinyl or piperidinyl wherein said pyrrolidinyl

waoard4/ms4per | di nyl are optionally substituted byPQMERR0040002496

di - oxo, 7-oxa- bicyclo[4.1.0]hept-3-yl optionally

having 1 or 2 substituents selected fromthe 5 group
consigitin f ' CL 6 ) am ' : .
ol Kyl arm et R Brop b sk R ARegbY Sthi, €. alkytamin,
het er ocycldi(C,k iatkgl)aoind adrril, frgdidxcopyrdlidiat eyloat ©08; cycloalkyl optionally
sel ect ed fsrﬁgd tt(gga }?yroug consi sting of N and 0O and

opt i onal | YU REHHPHPERY to 3 substituents sel ected

fromthe group consisting of hydroxy, am no, oxo and

Cl. 6 @l kyl ; WD 2004/ 084898 PCT/ EP2004/ 002496 -14 R41
represents hydrogen, C,_6 alkyl optionally substituted :
g?’ 5?%“?%@0{9 év% qu&%tilogqt el:l]'sxfith Jlagecrafﬁ(3 aégrlek %g?génwgli%bergg saturated hetero-
opt i onal | Yeychdhasd dptibhade ilvmipyadneg»y, or 5 R40 and R4

may form together with adjacent Natom a 5 to 8

menbered saturated hetero- cyclic ring optionally

i nt erf upt FEPIBIFNG; Ciradkyicap cpuRly sebstigited By hydgexy or carboxy, or a Csg

opti onal | ycyéllag&fli dudtRted By RY Wa@Xohe Oy dFRY DAY Ymnor@ve optionally 1 or 2
C5-8 cycl oal ky ¥ed by at I'east one hydroxy

substitu
and nor eovbstisgsnisalgbteq fromothe Zroup ghrgisting o thydrewy, aigtieey oxo and Ci
fromthe g{“%hlp consi sting of hydroxy, am no, oxo and

Cl 6 10 alkyl, or R41 and R42 may form together

with adjacent N atom a 5 to 8 nenbered saturated

het er@cyclic ring optionally interrupted by NH or O,

wherein said 5 to 8 nenbered saturated heterocyclic

ring 48 1] -2 0f . di - o1 |t h
pr ovi%o aﬁ(ﬁ%ts 4\f\%?sjetrqg 4%%69}% E&dtrh o%dé%?ntégiagmg’l ys},% Qntxen%ered Samated
opt i onal | yhesudegtlict rittgeghtitmalls mteraipteGbyNH et Gy igendimenid Hto 8 membered

di (Cl1.6 al kyl i NO 42 .i s hydro substituted Cl1_6
ol Kyt e ot RlEgbeEliinels ERHE g MRkt 8 Svoira3
represents hydrogen, or Cl1_6 al kyl optionally

substwithihe groviso MadivbxyR Bis Hyaroe ;s alkdbptieplle seittitited by amino, Cy¢

Cl.6 al kyl. optignall ubstitute hydr oxy .or
car bogl]@lle)a/mino,por di(Cy6 aﬁcy?)amino, RH is hy r%)/xy )s/ubst?tu%éd Ci.s alkylene or carboxy

substituted C,_¢ alkylene;
R*® represents hydrogen, or C,¢ alkyl optionally substituted by hydroxy or carboxy;
R* represents C,.¢ alkyl optionally substituted by hydroxy or carboxy,

with the proviso that when R* and R* form, together with adjacent N atom, 5 to 8
membered saturated heterocyclic ring substituted by mono- or di- oxo, R* represents

hydroxy substituted C,.¢ alkyl or carboxy substituted C,_¢ alkyl;
R¥,RY, R* and R® independently represent hydrogen or C,_¢ alkyl;

R* and R* independently represent C, alkylene optionally substituted hydroxy or

_ carboxy;
n represents an integer selected from 1 to 3;

m represents an integer selected from 0 to 3;
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20 with the proviso that when R41 and R42 form
together with adjacent Natom 5 to 8 nenbered

wosmouosassd het erocyclic ring substituted by nBRGHER004/002496

di - oxo, R44 represents hydropsy substituted Cl_6

al kyl or carboxy substituted Cl1.6 al kyl; Ras, R47, R4

and RS0 i ndapendaniloyed, €RY &k§N b QMﬁ&PQ%&n&f @lsafrated tionall
aIkyI R46 and ng Pﬁ%eggn gﬁt ; representeﬁ:. rated ring opfionally
al kyl ene opteiropted byNH@bOt i t ut ed hydroxy or 25

carboxy; n represents an integer selected from1l to 3;

in regpstes £6tefof YO 1,

2004 DBas B BEH ll—_‘k%g 4969 gL C?ép@’é%@ﬁmwd by amino, (C.
hydr ogen, ayl@mirok ¢i(C: mkbd)aﬁmtoo Ng(Ghre pli@iselforg Haminas ¥e(C,.s alkanoyl)-
Peg? eggfﬁlt ga%ﬁ%/ll y%.g a to?(%rar ngl;j f(e?rxzol)élar azo % 1nc?011n&158mdohnyl indolyl,

al kyl Subshdlﬁdlﬂ)ﬂ,(byhjbhdiﬁylm@plpétﬁhr_l}ﬁ w}ﬁ}ehysla)(ﬂmrmhdmyl and piperidinyl are
di (C1_6 al kyl m%o, N- kyl sul f onyl ) am no,

N-(ClL_6 al %ﬁﬂ@iy)s‘-l shtutgd; 6“0“@:1 °r6’¥aquoxycar bonyl ,

tetrazolyl, triazolyl, indolinyl, isoindolinyl,

I ndol ith th'e%@dvﬁk@q}lét'wheﬁywlrdﬂh iR 2y Ihycﬁbgdﬂ' a@@l’fd sﬁ.lfn@)dme R? is tetrazolyl or
wherein said pyrroliginyl and piperid

are
opt i dralafkpmaekiss piherRe i Hygrogen Ry -Cropliyh R” e&@hermnﬂwéwaen

proviso that when R51 and R52 are hydrogen at the sane

time, RR3pj Rt @ﬁcf(e:?i&ﬂkﬂiy &Frese@ﬂ-h?dr@ééﬁa&of . alkkl Yi@tﬁi?xal'ﬁ5 substituted by
i s hydrogen or i s other than hydrogen;

10 R61 andWRBZYNﬁﬂ@pbmh@wiWymﬁ@pﬁ%ééﬁf hyggfnpgen or

Cl-6 alkyl optionally substituted by hydroxy,

car bogy, Ofy dPEYaR; or € 1 Lo QERiwuEY b hyd
reprgéentggﬁgﬁhggeggﬁgr &1 6aﬁ§ Egﬁtl%na Y, y amino, hydroxy,
substitutedﬂmyxannnb¢mﬂydPmmvmnﬂcah@gnwmdpynpbhmdmn@puwndmylme
or piperidi e sai d pyr i di nyl and
plperldlny?té?%wsu %ﬁgﬁgplfggu%({ 4uted by nono- or

di - oxo; 15 R72 represents hydrogen, carboxy, Cl.6

-al kanR)’y’ll , xapﬂemts Q‘drowl, kgal‘l)oam s dalkanoyl, amino, (C,salkyl)amino, di- |

gﬁi—yfi alo E%’ : aqllry@ {g (F &Mg‘g}%g‘ ﬁn gPlgi ' gnﬁﬁ)’bg%?mgg’ substituted by

mono-, di -hy@Ffoxly) ¢arboRa| @gﬁmo- g oﬁtral mm»gyn,co:pt6 kB bptionally substituted
substltuted by nmpno-, or tri- halo

“pyrrolidi ngmese- Pl chaWFn Py °§@%%WTW?W sj§ pyrrolidinyl

gnd pi per i fapyleridiGl £O0tRRAY sHbshitR&E tyt bR oPMi- HRNO-  or
| 0XO0;

vA represents —[CH,],-, wherein p represents an integer 1 or 2;

R* represents hydrogen, C,_¢ alkoxycarbonyl, or C, alkyl substituted by pyrrolidinyl
or piperidinyl, wherein said pyrrolidinyl and piperidinyl are optionally substituted

by mono- or di- oxo;

R¥ represents hydrogen, hydroxy, carboxy or C,s alkyl substituted by hydroxy,

amino, or carboxy,

R® represents hydrogen, hydroxy, carboxy, or Ci.s alkyl substituted by hydroxy,

amino, or carboxy,
with the proviso that when R¥is hydrogen, R¥ or R® is other than hydrogen;

72 represents —[CH,]q-, wherein q represents an integer selected from 0 to 3;
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20 Z' represents -[CH2]P , wherein p represents an
integer 1 or 2; R81 represents hydrogen, Cl 6

waatokonsasesr bonyl , or Cl_6 al kyl substituted by PCT/EP2004/002496

pyrrolidinyl or piperidinyl,. mherein said

pyrrolidinyl and. piperidinyl are optionally

substgst ut g

hydr ogen, g@ﬁ%%ngggg oxy %Fﬁé§n%5§§ﬁh§&£% & ﬁd?éd

by hydroxy, 25 amino, or car boxy, R83 represents

hydr d§jén, Ihyxdseobs)hydmaclb 0:m3b0><30 ICCBl®xR Icmybn}é,uﬁsst alkambﬂd N-(C,.¢alkyl)

by hydroxy ._am.no rovi so.that.

ohen R Timingatatu, CloBhe Bt {BylEs B MonSOar 8Pk hatogen, o
hydr ogen; &2 aﬂ]e_,ﬂ)ropﬁ@?ﬂﬁ sul{s@d&}itiby, hy«&i’tﬁdyem;dnﬂ-, AR r aSehdlsgen, amino;
an integer selected fromO t WO 2004/ 084898 _
PCT/ Epzoozl(Fa)@?ze\‘@’é)aml% ‘in%}cﬁ 6r@}5¥1&§“é‘?ﬂ’ sNHGar FYatsulfprydpmino, N-(Cie
al kyl opt i maaby1yansik &, i tallkt))@}@allg}dn)ﬂ ht@ﬁ‘é/ﬂolyl F%nazdéﬁan@&ﬁﬂt Ssoindolinyl,
hydr ogen, car boxy C1.6 al Koxy car bon

al kanoyl , indqid lwdrew )pyn@ﬂffilﬁb'c 8 mmwgmylcwsrem lgej ypyrrolidinyl and

o &”fj"ﬁ' R RSO L YRRy SRR B 2gthgt B sy O

nmono-, di- or tri- halogen, amno, 5 (Cl1_6
al kyl 4 ang no, reptefe@s 26 ta|8k'9qn)tmrp|dr$@turap¢d(}mrc@ychc ring, in which the nitrogen

alkylsulfonyl%ggpn mcgh%g%a%aaglkanoyl)anlno Cl.6
alkoxycarbony razo tridzolyl, indolinyl,

~isoindolinyl, indolyl, |50|ndolyl pyrrolldlnyl or

pi perB dngyl re]mfﬂﬂn'eiarii ts@imbn][b;redchﬁldmd)ﬂetemylclic ring, in which the nitrogen

pi peri di nyl stltuted by nono- or di-
oxo; A ring ﬁ? P@é [lﬁfgn)élhéerf’é‘ 8 nmenber ed sat ur at ed

het erocyclic ring, in which the nitrogen 10 atom N'

I S t heringphnd Ihehgtogethérdonm 87 td Ignentpels éintadicgcld: ring; £hd
nmenbered saturated heterocyclic ring, in which the

0 ORS00 LS o R A e e

ring; and E #téA®*ixpé 88§ AétEroatol.t 0 8 nenbered
saturated heterocyclic ring, in which the nitrogen 15

atom NB i s the onl q tero a om Yet other preferred
EIepsupraered cq S ? )ear? hesseMiEERei n: R
represents fluoro, chloro or brono;
R! represents fluoro, chloro or bromo;
R? represents fluoro, chloro or brbmo;
R? represents cyano;
R* represenfs
RN R*—N—R*N— R&—N—REN—REN
AM . R43 FI{“ , lR49 'IQ47 é45 .
R52



R2 represents fluoro, chloro or bronp; R3 represents
cyano; 20 R4 represents 40 44 2 50 48 46 R-N R

WO NoRed89sR N-R-N-R-N- Ral , Ras Rat R49 R47 RAXT/EIRR04/002496
R52 NV N~ HNJ N R51 WD 2004/ 084898 PCT/ EP2004/ 002496
-17 RS2 RR NH- NN~-NR51\ Rs2 R81 RB1 N N R82 N
R82 R83 R83 R;81 [ RB1 /[ NA82 NN RB2

SN 9
Reale ol

. R®
/
N
: N
N :
R’ N~

83 R
R /

8! S

o
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83 8383 N(N R82 NN R81 R83 R83 RB1 N N 6N N

H WO 2004/ 084898 PCT/ EP2004/ 002496 -18- R81 N N N GN
wohoesas4s98 H RO91L N N or HN wherein R40 repr eEmMERR004/002496

C, _6 al kyl having substituent.gel ected fromthe group

consi sting of 2- oxo pyrrolidin-1-yl, 2,5- dioxo

pyrrolidin-1-yl,

pi peri dj,n-3-yl /4-oxo-piperidin-l-yl,

2-oonbLQS€YHT 6-yl, 2,5-di oxo-piperidin-
N\\/;? N//
H

2- 0X0- pi peridin-1-yl, 2-oxo-

;N

o 72

N R '
H
/ .
R91 N
\N
or HN
wherein

R represents C, alkyl having substituent selected from the group consisting of 2-
oxo pyrrolidin-1-yl, 2,5- dioxo pyrrolidin-1-yl, 2-oxo-piperidin-1-yl, 2-oxo-
piperidin-3-yl, 4-oxo-piperidin-1-yl, 2-oxo-piperidin-6-yl, 2,5-dioxo-piperidin-1-
yl, 2,6-dioxo-piperidin-1-yl, 2,6-dioxo-piperidin-3-yl, piperidin-1-yl, -2-yl, -3-yl A
or -4-yl (wherein said piperidin is optionally substituted by mono- or di- oxo),
hexahydroazepin-1-yl,-2-yl, -3-yl or -4-yl (wherein said hexahydroazepin is
optionally substituted by mono- or di- oxo0), and 7-oxa-bicyclo[4.1.0]hept-3-yl
optionally substituted by amino;

R"  represents hydrogen, cyclopentyl or C.¢ alkyl optionally substituted by amino, Cy.¢
alkyl amino, di-(C,_¢ alkyi)amino, or 2,5- dioxo pyrrolhidin-1-yl,

R* represents C,4 alkylene substituted by carboxy or cyclohexyl substituted by mono
or di hydroxy,

R* and R* may form, together with adjacent N atom, a 5 or 6 membered saturated

heterocyclic ring;
R® represents hydrogen or C, ¢ alkyl optionally substituted by hydroxy,

R* represents C, s alkyl optionally substituted by hydroxy or carboxy,
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5 yl, 2,6-dioxo-piperidin-1-yl,
2, 6-di oxo-piperidin-3-yl, piperidin-1-yl, -2-yl, -3-yl

W@2004/d84998 (Wherei n said piperidin is optional IBCT/EP2004/002496

substituted by nono- or di- oxw)-
hexahydroazepi n-1-yl,-2-yl, -3-yl or -4-yl (wherein

sai d \nexakH6RRZ@RM WhdnSR*' SRt Rﬁn?d topefhed Mth”a&jdcelayN atom, a 5 or 6
mono- or di- oxo), and 7-oxa-big 4.1. 0] hept - 3-yl

opt i dn%mbeyedswﬁswd hetergeyslic amgnB lad)y A%y ﬁ@}ﬁ?@éﬁér@ls alkyl or carboxy
hydr tyl or C _6 alkyl opti onal Iy

subs?slgtﬁﬁlitlg%y(g gﬁ? ClL 6 alkyl amno, di-(Cl1_6

al kyl )am47r10 or 2,5- di oXo pyrrolidin-| -yI R42

r epr GRS RE%and R kipdeperslentisrepiesent kudiraggn.caethd oy etbyl;

cycl ohexyl substituted by nono or di hydroxy, R4" and

R42 ¥ r

rrerrberi? ed gaﬁ rlg&gg{dg%gy #g%%?%g?cl iﬁghﬂﬁn 8{“%%? stbsffucd hydroxy. or
r epr esent scatbpdy;ogen or CL. 6 al kyl optionally

substituted by hydroxy, R44 represents Cl_6 al kyl

opt i Iy subs ted b or ¢ oxy, WD

2004/ 8489r§prﬁ’°('3’]?§‘s 86641/ f%ﬂ’é%yl %%{lé)rm P’t he provi so

that when R4' and R42 form together with adjacent N

atomR*a 5 r@preﬁntsﬁﬁﬂhﬁyeﬁb(ﬁl&l mr(atszﬂkiylhelbsanmedyw d¢aeboixiy,Megnino, methoxy-
e is hydrox sbstltute 6 al k

subst i %/ut eC&}/b@Tul "helﬂl?i}?s” ‘?&7"“’&@2{'@{ ar\?f{ Eg’o}gtramlyl 1,2,3-triazolyl,
i ndependent,? ¥.uiLpKESEs- myaylogemmmﬁybmldmthwl 2-0R0-pyrrolidin-1-
R46 and R48 |ndependentl resent -6_al kyl ene

opt i onal | Wls#bs ke pyae! }éf - -pllae&&dﬂbw 2F93m-plpendm 3-yl, 4-oxo-
represent s, By dE0OSN o &X-%}Qcﬁﬁﬁtdl 1,2, R4iBYd-pBEridRL RY] 3 6. B@go-plperldm-
represents net hoxycarbonyl 1" 6al kyl “substi t'ut éd

car boxy, ahvler?2, ﬁémh@my’eﬂ@&ﬁ%nyl ,

nmet hanesul f onyl am no, acetam do, indolyl, tetrazolyl,

1,2, 3zdiLd 25tr|azolyl

1, 3, t?}i'(g%o %emnd&lgl?' o?pgegémtb&ﬁﬁrajpélmet 1pyr rolidin-|I

yI 2, 5 dIOXO pyrrolldln 1-yl, 2-oxo-piperidin-1-yl,

2- OXRF pi peleprdaimtSShydirOgeﬂll, o@@dwxm Sesi @lkmOILyhmmo (CrsalkyDamino, di-
g gi(gi glxg (gf l?rl)gm}ﬁo l%(é ikgpgmi% Q%bﬁ% de% a}ﬂyl optionally substituted by
2, 6- di oxo- }pzldﬁﬁm @rtox - oylmon% fli- an di-Rabgem di p elkdenddtipnally substituted
repr esent benz i dolrorph

i ?ogety p¥yrrolidinyl or piperidinyl, wherein said pyrrolidinyl

and piperidinyl are optionally substituted by mono- or di- oxo;

R¥ represents hydrogen, methoxycarbonyl or C,s alkyl substituted by 2-oxo-
pyrrolidin-1-yl, 2,5- dioxo pyrrolidin-1-yl, 2-oxo-piperidin-1-yl, 2-oxo-piperidin-
3-yl, 4-oxo-piperidin-1-yl, 2-oxo-piperidin-6-yl, 2,5-dioxo-piperidin-1-yl, 2,6-
dioxo-piperidin-1-yl, or 2,6-dioxo-piperidin-3-yl;

R¥ represents hydrogen, hydroxy or hydroxy substituted C,.¢ alkyl;
R® ©  represents hydrogen, hydroxy or carboxy;

with the proviso that when R* and R® are hydrogen at the same time, R* is other than

hydrogen, or when R®*' and R* are hydrogen at the same time, R* is other than hydrogen;

R*! represents benzyl or phenethyl.



15 R72 represents hydrogen, carboxy, Cl-6 al kanoyl,

am no, (d _6al kyl)am no, di- (CL.6al kyl)am no,
wO\0p L8488 kyl ) ami no carbonyl, Cl1_6 al kyl opti arcl/EB2004/002496

substituted by hydroxy, carhboyy, or nono-, di- or
tri- halogen, Cl.6 al koxy optionally substituted by
TRMsterabil coBpouhlid of tllikaﬂrgsgﬁtqnvemf&f AL héjfopé(\!vs: or

pi peridinyl, wherein said pyrrolidiny

pi peridinyl are optionally substituted nono- or di
iloBenzg-Irgahydesppyeotad.4- bhyerpl?g%wlfoméi ﬁé%?@s@ﬂlb@mhenexy) “benzonitrile;
ClL 6 al kyl substituted by 2-oxo- pyrrolidin-1-yl, 2,5-

I I 1per: L) -
I@‘_{g Eg Og?{l{ﬁ)eér) dfjHl@ﬁlgyroy;%h’en(%(}/gééo?lz%{egtgf:o;ngﬂ] ﬁlpll{aﬁn’ 2-ylmethyl}
Rethpuesybfopanideli n- 6-yl , 2, 5-di oxo- pi peridin-1-yl, 2,6-
di oxo-pi peridin-1-yl, or 2,6-dioxo-piperidin-3-yl; R82

I e .

s AGREELF T OIhRRgS: %hg%%ﬁééké{eﬁ@%?%@éﬁie%%%%%éﬂ%‘haﬂ -acetamide;

carboxy; with the proviso that when R82 and R83 are

¥y th{ Dgemoal-(3, frdicklarvephenoxy)-béR8enesd fopy IirpipetaamrR -ylmethyl } -methane-

hﬁgr%ggg, or when R81 and R83 are hydrogen at the sane

THHE™R82 is other than hydrogen; RO1 represents

benzyl or phenethyl. WO 2004/ 084898 PCT/ EP2004/ 002496

NZ0- [ﬂ:m@;fnm:’—llefﬁ -dibhlerochepuxy rbiezafesdlfoay Hpasmanin-1- fivie iyl Jodtetamide;

are as foll ows:

4?(3;5_11() EE)Z%P hex }-/[g:ﬁﬁi{g%%érg%’ggggﬁ@ln]pgg Jdﬁ}_e-sl Sllltlonﬁ?genzommle
{4-[5- Cyano- 2 (3,5-dich|oro phenoxy) - benzenesulfonyl]-

10  Ppanaomethl-yibertihy | -siifony Nt (B ArBEhildrd- phak debenonitrile dihydrochloride;
N—{4 [ 5- Cyano- 2- (3, 5- di chl or o- phenoxy) - benzenesul f onyl

PRORAT St Thrak) BB BRI I‘B@mesémbsﬂg}ﬂ%mhﬂ ester

pera2|n 2-yl methyl} -nmethane- sul fonam de; N

4L SPLYRAR pin§:37)-3=[3( Sy IHirto PR RN )- ;hpaz;ﬁﬁ@wulfdﬁwlb]mz@mmle
I perazin-2-ylnmethyl }-acetam de;

45-(3@1)%8%&??35&) %Wg&%ﬁ%wcﬁo &Mﬁ f?{:jréz%(é/ !I_-gltlllfjo)xlllyl]-benzommle

3- (2- Am nonet hyl - pi perazi ne-I -sul fonyl)-4-(3,5-dichl or
PEPIPRAKY)-pRRaBZY3L 2R b Rickopydbdik G/ithélByl)-piperazine-1-sulfonyl]-benzo-
1-[5-Cyano- 2- (3, 5-di chl or o- phenoxy) - benzenesul fonyl ] - |

15 nitrlg 4i azepane- 2- carboxyl i ¢ acid methyl ester;
4- (3, 5-Di chl oro-phenoxy)-3-[3 (S)-(1

Ih*{'l-‘ﬂﬂ@lyar% ¥ {33 bioMbo= ;ﬂkﬂﬁc@lﬁgénﬁéresdlfonyl] [1 ,4]diazepan-2- ylmeth 1}-methane-
- sul onyI]-benzon|tr| 4-(3 - D chl or o- phenoxy) §

sulfpraniidy, - (1 H- i ndol - 3 ylnethyl) pi perazi ne- |
-sul fonyl]-benzonitrile;

1-[4-(3,5-Dichloro-phenoxy)-3-(piperazine- 1 -sulfonyl)-phenyl]-ethanone;
(R)-N-(1-Aza-bicyclo[2.2.2]oct-3-yl)-5-cyano-2-(3,5-dichloro-phenoxy)-benzenesulfonamide;
20  (S)-N-(1-Aza-bicyclo[2.2.2]oct-3-y])-5-cyano-2-(3,5 -dichloro-phenoxy)7benzenesulfonamide;

4-(3,5-Dichloro-phenoxy)-3-{4-[(2S)-(1-hydroxy-1-methyl-ethyl)-pyrrolidin-1-yl]-piperidine-1-

sulfonyl}-benzonitrile;
'4-(3,5-Dichloro-phenoxy)-3-(3-tetrazol-2-ylmethyl-piperazine- 1-sulfonyl)-benzonitrile;

4-(3,5-Dichloro-phenoxy)-3-(3-[1,2,4]triazol-1-ylmethyl-piperazine- 1-sulfonyl)-benzonitrile;
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4- (3, 5-D chl oro- phenoxy) - 3-[ 2- (2, 5-di oxo-pyrrolidin-1-

yl met hyl ) - pi per azi ne-1-sul fonyl ] -benzo- 15 nitrile; N
W(Q[2004/084898 PCT/EP2004/002496

1-[ 5- Cyano- 2- (3, 5- di chl or o- phe?ioxy) - benzenesul fonyl ] - [

1, 4] di azepan- 2-yl net hyl } - nmet hane- sul fonam de;

4-¢3, % D{cB]dbo-Phebbk ) 302N 21ag0ay701-3 -yl péthd Fpager d2@re- 1I-sulfonyl)-benzonitrile;

-sul fonyl) - phenyl ] - et hanone;

-N-(1- Az clo - 3-yl)-5- 5-di
ERVaP Greta g ek oo sy NG £abs Bitorian- 1)
N F-DénkdreAdndthidy:cl of 2. 2. 2] oct - 3-yl ) - 5- cyano- 2- ( 3, 5-di
chl or o- phenoxy) - benzenesul f onam de;
4-(3.5-D chl or o- phengxy 14 2S) - (1- hydr
4- ﬁ3e§3 %hloé? H]g,qnyx@?}.;pdp; 1(H(orpyrr9] #11(16 yﬁr@é pblp%@erapmg 1-sulfonyl]-benzo-

aidonyl } -benzonitrile;

4- (3 5- Di chl or o- phenoxy) - 3- ( 3- tetrazol 2-yl met hyl - pi pe
razine-l -sulfony Ié benzonitrile

%3 B3Dghiyrepheapw) phigrdRydioxs- r{ygo{lchné-yAm@thylérémynolldln- -yl-piperidine-1-

qufB)}?%ﬂBﬁonﬁ&ﬁ’eeraz' ne- 1-sul fonyl)-benzonitrile; WO
2004/084898 PCT/ EP2004/ 002496 - 21

4- (3,5-D chl oro- phenoxy) - 3-(2-[
4t (325-Wjchlorexplasinody)ya- {'ﬂeﬂ(ﬁﬁ)lrhyéqopmglzylmerrolhdm- -yl)-piperidine-1-sulfonyl} -

ﬁdﬁl tﬁ’y') benzonitrile; 5 -Cyano-2-(3,

%ﬁ- I chl'or o- phenoxy) - N- ( 2- di et hyl am no-et hyl )-N-[2-(2,

5-di oxo-pyrrolidin-1-yl)- ethyl]-benzenesul fonam de;

44,(3(,fgpicaalo@b-plmnoxso-3|a{(é$1)e[>(<238))-h$drpgymethyl-pyrrolidin 1-ylmethyl]-pyrrolidine-1-
0XxQ rrolidin-1-yl methyl)-piperazine- |

sution ﬁbﬁgnz?mg@% do 5 nitrile;

4- (3, 5-Di chl or o- phenoxy) - 3-[ 3- (2, 5-di oxo-pyrrolidin-1-

Ay(MDl’byilo)o-ﬂhe}ﬁyxy’)QSI—deieﬁdind:—4-s§(1|fon|§>i){beﬂiziodi't1ﬁlle,- |-

sul fonyl ] - benzoni tri l e; 4-(3,5-Dichloro-phenoxy) - 3-

%léfﬂ% S.éfn%tom rH:reng ST gﬁn%gy rg?r 0,| ain pl!;]yswl(yglgallg a ceptalgie sa?ts t ereof

4-(3,5-Di chl oro- phenoxy) 3-

AkZIDer [sé 20 “hy’d an(yd’ll@l] hyibalmerrép hiketiyn -allkyyl TRtkoyy, | alldyiby1 Oalkylamino,
en

adﬁvﬁ%ms%rt@ﬁﬂor 8 %ﬁéﬁr&iw BY6 pid b@ﬁ%ﬁ?f&@lgm rakyarbrepl,  alkoxy-

Gafdh{lamin, and akEndyl@lifio ie?%é'ééﬁfr@ lih&ar 816rasdHed gﬂ%?ﬁﬁﬂﬁﬁl' Having generally 1
form and Ehy3| ol ogi cally acceptable salts thereof

tA|6ky1{efe§@ly &o éﬁ@d patiquiarlygefersblyyd t'o 3 qerhpinjejres, sepresenting illustratively
I
i b R L U T L

al kyI sul phonyl am no, al koxycar bonyl al koxy-
Aleno Hipstzativaky mddprafet@é}yovb@mnﬁomp@pxye@ém(y,anmqmear, igapropoxy, tert-

M&Q?ﬁlg&t@yghnfhg%x&al havi ng generally 1

Alkylamino illustratively and preferably represents an alkylamino radical having one or two
(independently selected) alkyl substituents, illustratively and preferably representing methylamino, |
ethylamino, n-propylamino, isopropylamino, tert-butylamino, n-pentylamino, n-hexyl-amino,
N,N-dimethylamino, N,N-diethylamino, N-ethyl-N-methylamino, N-methyl-N-n-propylamino, N-
isopropyl-N-n-propylamino, N-t-butyl-N-methylamino, N-ethyl-N-n-pentylamino and N-n-hexyl-

N-methylamino.

Cycloalkyl per se and in cycloalkylamino and in cycloalkylcarbony! represents a cycloalkyl group
having generally 3 to 8 and preferably 5 to 7 carbon atoms, illustratively and preferably
representing cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl.
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to 6, preferably 1 to 4 and particularly preferably 1
to 3 carbon atons, representing illustratively and

weproof/esatd y nmet hyl, ethyl, n-propyl, isopropylBCT/EP2004/002496

tert-butyl, n-pentyl and n-hex22l-. Al koxy
illustratively and preferably represents nethoxy,

183161006} 1y1 PeidEc0RAXiH , heteﬁ&?él&ﬂ@ii&sents&f frone2 Qorlbty@¥Mic, preferably mono- or
n- pent oxy and n-hexoxy no |IIustrat|ver and

hpehe r’%&’BW?W%P%%‘@ﬁPEC é‘?ﬁhfél Kw%&rs%ra}lm ©al0 #hdvprRigrablyes to 8 ring
#md WMy u;{ {osl gﬂ?ﬂqﬁ% Y uﬁﬁJ £ated) até\hé(yﬁd/(ﬁ'%&;‘é %‘H)%ﬂst Stlected from the

illTustratively and preferably representing
greuphgonsistingf N, d, By S&nand $O.nTher hispeypecaptyhwadicals can be saturated or partially

ukl?%tgr:%féﬁ.}/lgr?nfélhegl?e isk’%ﬁl (}? %¥OL§[H§%8%8@ n‘&?ﬁ{y}é {ntun%!:d heterocyclyl radicals
Hiviap hy ko tworhetebuydtermns mtemﬁm thy/ grolp mnpistrm}dfa);erd SN 25
i sopropyl - N-n-propyl am no, N-t-butyl-N nmethylan no,

- < ' nd N-n-hexyl - N nethyl am no.
%@gbgékﬁyﬁqagfﬁéékgﬁg?ﬁﬁecycIoaIkylanino and in
cycl oal kyl carbonyl represents a cycl oal kyl group
Tiewonpoginertiad foymda (1) o8 tha pekspit edventdil qml?metlmt foClahidlnto be, prepared
atons, illustrativel nd ferabl resenting '
by CPIBRREBy Yarows, PR ?‘ m&&]@ bpdht iﬂy“ ﬁqdaﬂ%| ongRf more of the
SY&eeRePLkh as Mng%{)%ﬂ%gﬁ gréap, BPRRAKI0Z49Pof the ompounds used as
Het erocycl yl per se and in heterocycllc represents a
sasties maferigp |0§/ mmpfbatemrefaévaa@gsp%r%otemd byb pypdeting group known to

I [

ERILAEE I fic BT, LA Irine ik il a1l 19 UERBE S Brcheghife Groups i
@rgerie SahesisuP” Ed)tlQn)h by Eregn@andriButand/ or het ero groups
selected fromthe group conS|st|ng of N, 0, S, SO and
ﬁ]?comgP dhr ﬁrgsrﬁtgf;e%‘ %l %I:%gljlg fféulg Eﬂg bﬁ-u‘? a}i&l g 111? @{e pfegent invention
cﬁn im,rﬂnemcﬁ timied mdgppﬂarbmraﬂiyursmg ddt Mehet (@] y[cBI] yihd [ Beloair&pectively.
having up to two hetero atons selected fromthe group
consisting of 0, N and S. EVMBODI MENT OF THE | NVENTI ON
The conmpound of the fornula (I) of the present
i nvention can be, but not Iimted to be, prepared by
conbi ni ng vari ous conventional methods. In sone
enbodi nents, one or nore of the 10 substituents, such
as ami no group, carboxyl group, and hydroxyl group of
t he conpounds used as starting materials or
i nternedi ates are advantageously protected by a

protecting group known to those skilled in the art.

Exanpl es of the protecting groups are described in
"Protective Groups in Oganic Synthesis (3 d
Edition)" by Greene and Wits. The conpound represented
by the general formula (1-i), (l-ii) and (1-iii) of
the present invention
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15 can be, but not Iimted to be, prepared by using
the Method [A], [B] and [C] bel ow respectively. WO
wOo200445388898 PCT/ EP2004/ 002496 -23- Met hod [ ACTRP2R4R02496

HX / L R2 X\ 12\ 02N\ (4)-BX R 2 02N HzN R R31

3, (1) Step A-1 (2) Step A-2 (3) Step A-3 HX/ R 2
PRthod 10 X Rz Rz XS R(4) RL 311 (6) R3 Step

A- 1 Step A-3" (1,) (2°) H R4 (5 Step A4 R

/1 0S 0XRz R4/ R3"  (I-1i)

| Hx@ (’j R‘
"

———— -
(1) Step A-1 (2) Step A-2 3)
' ' Step A-3
R1
3 @
HX '
@ ‘Q /@ o IR
X
—_—— 3
R
. (6)
Step A-1' R® Step A-3'
v - o
(1) 2" H-R

(5) Step A-4

In the Method [A], the compound of the formula (I-1)(X, R' and R? are as defined above, R* is the
same as R’ as defined above or protected R*and R* is the same as R* as defined above or protected

R*) can be prepared by the following procedures in three or four steps;

In the Step A-1, the compound of the formula (2) (wherein X, R', R? and R® are same as defined
above) can be obtained by the reaction of the compound of the formula (1) (wherein L represents
leaving group, for instance, halo group (fluorine, chlorine, bromine, or iodine), sulfonates
(e.g.,mesylate,tosylate or triflate); and the like) with the compound of the formula (4) (wherein X,

R' and R?are same as defined above) in solvent.

Examples of the solvent include, for instance, halogenated hydrocarbons such as dichloromethane,

chloroform and 1,2-dichloroethane; ethers such as diethyl ether, isopropyl ether, dioxane, tetra-
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In the Method [A], the conpound of the fornula

(I-1)(X, R and R2 are as defined above, R3' is the
Wo2R0sI898SR3 as defi ned above or protected R3 ad/ERR004/®2496

the same as R4 as defined abovei.or protected 5 R4)

can be prepared by the follow ng procedures in three

lglngf% (BlIPPsted llﬁ]dfnt%o%&ﬂmé rgitrlléshs%clg QRQWMRE afllRs such as N, N-

rmula (2) (whérein X, R, R3' are same as
Hatthydermamiisy@MPa i, b{edlmgthalan@%jméy atlchéI methylpyoelidene; tshigoxides such
1%%%81#;1 (gul%xuich J oQﬁJI‘}" t(o?lgll)ﬂ ﬁﬁie&%&e %f &??{ls&?pgei;ected from the listed
eavi mg group I nst'ance, roup uori ne,
ﬁht@wmmennhmgmdneﬁ or iodine), sulfonates
(e.g.,mesylate,tosylate or triflate); and the like)

e e PRRNE St 5y LM ond BRI, and Bttty o
BraipEee. ahe tdacticthaestcairize bwdhes, ubuany,i30shianeeto 48 hours and preferably
halo?enated hydr ocar bons such as di chl or onet hane,

Sand 1, 2-di chl oroet hane; ethers such as
di ethyl ether, isopropyl ether, dioxane, tetra WO

BRAH M EXDe P@Jn%@&%@l@k@%@@ in the freSeyicl &faladd) Thtldkdmples of the base
and 1, 2- dlnethghzethane nitriles such as

ineladeo A afkali emetalnhiriside suelh as sodipm Naydeifieret rpyraﬁsemdnﬁaée; alkali metal

t | ¥ .
41@{4: gxslug{'é gg\l'%(gfé tnn:\/ﬂ fargre%ﬁluﬁle womﬂggéo%gl bhg?ﬂg alkali metal
IQdtaxateasucl , ast swumr hndmsdofand tpotaginy dmis)xgbl embemhtefsrmh as sodium

cragbog?te 8ﬂ§ Pgtﬁ%gl?%{e)ﬂ' Qnafe; aﬁc g}e?«.ll %y%r 0gen cg,{bop:iltf;ﬁ fué:B as Sodlum hydrogen
atsuhte aﬂ@ﬁ‘oths@mﬂﬁﬁ)ﬁrogﬁﬂ darpéraafeg b@brlny amires such kO Pytiding @dethylamine and
The  reaction éﬁbe c ried out for, usually, 30

MNaditsarropye h@a‘ﬁ rdoHSpref erably 1 hour to 24

hours. The reaction can be advantageously conducted in

InRBe Blef 2ENCRe SmpduRksfthe ThRuR(IN@HeRIOK, RNR*BASR  are same as defined
i nclude an al kali netal hydride such_as sodlun1:§dr

vy cende pbipinpd By Fhﬁéed‘ﬁPW’aPﬁ theygqrapound of the epeg e ( lgwherem X, R, R’
A3 1905 U EIBk I?@ﬁhéﬁ bo§8%1%t§ﬁﬂ89§( bil6ri@net P&t ﬁoc'\%e'ﬂ Rith an acid (e.g.,

tert-butoxide; alkali netal hydroxide such as sodi um
ygehcbleric ecidia s?imrasmh@mmyldw%p deater@nd piberat es such as
sodi um carbonate and potassi um car bonate; al kal

e %Imﬁgt&‘ég %ﬁtﬁ@ fon gﬁﬁﬁgﬁﬁyﬁy 9(“ Rastsdﬁg 'RB"EQJLX% QY9 ned above) can be

Ogen car bonate; or gani C
Asu semneslytthalkydpolysidofiths coampoaidhof] thenforreula ) (wherein X, R', R? and R* are

N, N-di.i S0 et hyl am ne, and others. 15 In the Step
%ﬁfasgﬂ§ §8W§%Lnd of the fornmula (3) (wherein X, R,
R2 and R3' are sane as defined above) can be obtai ned

Inythé Riep Me3]ukd ¢ompoodid dtke fopmmla (G whéreine K'oRaddaRY &) same as defined
(Wherejpn X R, . and R3 are as defined oV

o055k Lfrorsonte RO REBOup. 1Ph BHEIBuy S0P R g Fonne! bromine, o
{08inB); and the like) can be prepared from the compound of the formula (3) (wherein X, R!, R?

and R are same as defined above) in two steps.

First, the compound of the formula (3) (wherein X, R', R? and R*are same as defined above) is
treated with an acid (e.g., hydrochloric acid) and sodium nitrite in a solvent (e.g., water, acetic

acid) at about —20 °C to 0°C.

Then, the reaction mixture is added to the solution of sulfur dioxide in acid such as acetic acid and

the like.
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hydrochloric acid) in solvent such as ethyl acetate,
wat er and ot hers. The conpound of the formula (3)

wOo(20buz088898 X, R, R2 and R3' are same as defi ne®caimpea)t/002496

can be 20 also obtained by th&hydrolysis of the
conmpound of the formula (2) (wherein X, R, R2 and R3
&ranplsaifeheaslvde incledk, &p Mseahce, hilogdneteShpRodrbdns §lR8 as dichloromethane,

und_ of e . formula (6 erein X, Rl, R2 and R3' _
GBI Rl . erdehloEarhan, i, i o Qi ecsbit somamd g dioxane and
gtakifdrofiu@h (THBE) MACK2-dhehiRxGothuaR; Aifrl1dsuth8s acelInRfileNEmides such as N,
br om ne, |od|ne;; and the |ike) can be prepared

or
FrometRéoeamitutiMBr Yhd-dimethiestaase eafdr-aicthylpynlidone; water and
Fers 220RHHaIR3 tw R bemSR B8 tHRSsoR Bt @&té@l%ﬂﬂhe'l% eh?g ve can be mixed and
rmul a ( S wher el n

steps. First, the conmpound of the fo
¥edR | R2 and R3'are same as defined above) is
treated with an acid (e.g., hydrochloric acid) and

SRtk 2,0 500 0 B SeCAFRIE gty o

P a0 Tie rtdveios playbé canrial ous folr fustialig] T0dinihAtes fo 48Codrs and preferably 1
%%%qgas acetic acid and 30 the like. W 2004/084898

/"8B3004/ 002496 - 25 Exanpl es of the sol vent
i nclude, for instance, hal ogenated hydrocarbons such

@ke thaioh @ bR tdEEEout if HeQfreskderofandtalyst, including for instance, cooper salts
di chl or oet hane; ethers such as diethyl ether,

1, 2-
?@Eﬁ?%ﬁ?@c lorids andithgfine and  tetrahydrof uran (THF)
and 1, 2-di net hoxyet hane; nitriles such as

BCHE SRRp -1 | tBe cHPRIRS oBHE PoraBlaNI-i) (Wneld 1 Rorgreyqde

( DVF) , t)N, N- di (ﬁrrg% hyl acet am deNan)d( I\I-%rrg‘tejr(fmlxb)i/{r’r ol | dgﬁeﬁre as defined

et ercam heobyaigedhey the reacyinn of fagl qoppoengepfdhe formela ¢) (wheein X, L’, R, R?
| : ' hxed e .

R e e abb AT I P RS ARUELERa 1) (B R is same as

¢rbined phvive)an atsimikip oanner 4OCribad iR @E A-hntiMethefl ¢4 Mok the preparation of the

g&ﬁﬁﬁwdéygg(a 30C. The reaction nay be carried out for,

usdal Iy, "30 m nutes to 48 hours and preferably 1 to

24 hours. 10 The reaction can be carried out in the

Preewapoenddi-i)zac bt Airthetreactaddd tediomgploeetingmban oER* @®bper

salts such as copper chloride and others. In the Step
-4, the ¢ ound .of .the formula (J[.-I wherein. X, R .
55 ColpbSing R RO Eley s e e e RAARFEES B g Ay and sep -
Pywithseartigaohipoand(fl *)t(WRereia Mad IRY 6 sabfi@s HefinedbBovef)
(wherein X, L', R, R2 "and R3'are sane as defined

I%Sﬁ)ev ?%p galh,re}h%go%p%gn gfL{;Eéj fogLulg t(‘be) {w%re{tr:ynl )%, 1{1,5}(2, (:111\4\(»11 R géensame as defined
above) can be prepared from the compound of the formula (1°) (wherein L and R* are same as
defined above), instead of the compound of the formula (1), in a similar manner described in the
Step A-1 for preparation of the compound of the formula (2) by using a compound of the. formula

(4) (wherein X, R' and R? are same as defined above).

In the Step A-3’, the compound of the formula (6) (wherein X, R!, R%, R* and L’ are same as
defined above) can be prepared with the compound of the formula (2°) (wherein X, R, R?, and R®
are same as defined above)with sulfonic acid halide(e.g., chlorosulfonic acid). The reaction can be
carried out without solvent or in solvent including, for instance, halogenated hydrocarbons such as
dichloromethane, chloroform and 1,2-dichloroethane; ethers such as diethyl ether, isopropyl ether,
dioxane and tetrahydrofuran (THF) and 1,2-dimethoxyethane; ami-dcs such as N, N-dimethyl-
formamide (DMF), N, N-dimethylacetamide and N-methylpyrrolidone; sulfoxides such as
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15 defined above) in a simlar manner described in
Step A-1 of Method [A] for the preparation of the

wazmoposses of (2). The compound (I-i) can be f urdEP2004/002496

reacted to renove protecting gtoup of R3' or R4. The

conmpound of the forrmula (6) can al so be prepared by
&iRRthPIRIEREUL (BS1SY); &ldeithefs. IptidndllystvaPorAnord of ik kdlvents selected from the
starting compound (1') (wherein L and R3, are sane as

Iirdqd; abevr apbe @yxed2pd v55dt he Step A-1', the conpound of

the formula (2') (wherein X, R, R2, and R3' are sane

B 1@5hibA RehpeARRY R s, BREndNBRRE 8FaboliQN0E M & ROPE AUMA Preferably about
of the formula (1') (Wherein L and R3' are sane as

QFé¥ to l 20f Ca ldre edactionmayeedranied phidfor oppdnid muhutedhio 48domsland preferably
¥}0)24hiogrsa simlar manner described in the Step A-1
or  preparation of the conpound of the fornmula (2) by
using a conmpound of the fornmula (4) (wherein X, R
nccoRPoamrdeofskenforrada (Of (1o M) alob(5@ pre c@hndervidllyaavladfe or can be prepared
éétﬁ' thli' cqnpognd of the formula (6) (wherein X, R,
he popventional aclipns. same as  defined above) can be

prepared with the conpound of the fornmula (2')
Kiethed BN X, R, R2, and R3 are sanme as defined
above)wi th sulfonic acid halide(e.g., chlorosulfonic
acid). The reaction can be carrged put w thout
solvent or in solvent including, For-Tnst ance,
hal ogehat ed hydr ocar bons ch as wREhI or onet hane,
chl of of orm and 1, 2-c§;li;zq’i|@r oet hane; (52t hers ssugh H
oY | etdiggs-1i sopmylhet her, 30 ioxane\}gﬁd
te rofurag ( THF) @ R2- di TEThoXyetridne
such”as N, N-di nethyl - & mani deSE€PRAL N,
N- di net hyl acet am de and N- net hyl psprotedtiordane;
sul {®xi des such as WO 2@§4/ 084898kPEDIEP2004/ 06D496
-26 di et hyl sul f oxi de (DMSO); and ot hers. Qoffi oqal ly,
two or nore of the solvents selectedgflomthe RySTed |
above can be m xed and used. The reaction te¢npetx et
is usually, but not limted to about -10C tp 260C— and (10)
preferably about O0C to 170C. The reaction_ggy be
carried out for, usually, 30 minutes to 4 urs and
preferably 5 1 to 24 hours. The conpgu {‘he

cially

formula (1), (1'), (4) and (5) are r
avai l abl e or can be prepared by tke nt.i onal
reactions. Method [B] Step B-2-a /Y O R4'  (l-ii)

The compound of the formula (I-ii)(R' and R® are as defined above, R* is the same as R® as

defined above or protected R® and RY is the same as R* as defined above or protected R*) can be

prepared by the following procedures in three steps;

In the Step B-1, the compound of the formula (8) (wherein L’and R* are same as defined above
and Y represents C,.¢ alkyl) can be obtained by the reaction of the compound of the formula (7)
(wherein Y and R* are same as defined above and W represents hydrogen, amino, and the like) in
a similar manner described in Step A-3 or A-3’ of Method [A] for the preparation of the

compound of the formula(6).

In the Step B-2, the compound of the formula (9)(wherein R* and R* are same as defined
above)can be prepared from the compound of the formula (8) in two steps; (step B-2-a) the
reaction with H-R* and (step B-2-b)deprotection of alkoxy group.
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W(5) 0O Step B-1 L"S\ SRR3. Ra/ \ 3. Step

B-2-b / R deprotection of (7) (8) al koxy group (9)
waEepoBs®8 R (; " ,R(10) R O /? O\ R2 a@CIFEIR064/002496

R3. 10 The conpound of the foermila (1-ii)(R and R2

are as defined above, R3' is the sane as R3 as

16 @fel NG0B 2RO YR Bdctibk 6 Ralp8thd™T tRfdriRaa (S)QWBG@mSia'IBaIﬁS{ are same as
Ra as defined above or Erot ected R4) can be prepared

dsfinedraboyed idvihe gorprayed alfosgulp ﬁS)t(wh@fémsl% e'|§ samg s dgiiped above) can be
pgfgrﬂlne@ irk a s‘irﬁﬁar%z[m%ddeggnbtﬁﬁx 051 24 (B et S &irthe preparation of

are sane as defined above and Y represents
CQ)IlgﬁméIOIfWe)fomalﬂa@e) obt ai ned by the reaction of the
conpound of the fornula (7) 15 (wherein Y and R3' are

I %%t%SB (%3; lt}ﬁesqfc%tgsggé%eﬁrg%ctygn oqg{k%%ﬁgrtoﬁp E)’ 296l ’coxapound of formula

am no, a simlar manner descrl
(B(eherdin R nd RV Jre sxfmel\ﬂtdeﬁdeq a@]ovef)cwan bh doxml@p&e a¢acigum with Lewis acid

o RBUBIP B"r BT e 67 Ces e otiese il TypleSoons sueh as

SandRora&haef tm@dfonabﬁ& &ﬁ&ﬁihl&@etmne,pﬁﬂﬁﬁhefri @pkibilly, two or more of the
compound of the for mul a ( in two steps (step B-2-a)

sehygnts ssiectedftom B lwq #hope %n ba mixqdangd ps

B- 2- b) deprot ecti on of al koxy group. V\D 2004/ 084898

TR HdehaPRAHAMRASS usiaBly, bufndt igitsd %I%&:@z@’c th RG0S %%ﬂr@[@rably about-

of conmpound of the formula (8) (wherein Y, L' an
-A0°€ taB¥Cas Th@leqﬁaCh@dmabdﬁ@ef)aﬂwdt ot tfhe l@m%bo@ﬁdmoﬁtes to 48 hours and

in R4 is same as defined above) can
prge%r%é/&} h%@to& |§urg simlar manner as described in the

step A-4 of nethod A for the preparation of corrpound
Iofthd Step Be3, e eorfipound of the formula (I-i1) (wherein R', R?, R* and R* are as defined

above) can be obtained by the reaction of the compound of the formula (9) (wherein R* and R* are
same as defined above) with the compound of the formula (10) (wherein R' and R? are same as
defined above and L” represents leaving group, such as boronic acid, halogen atom e.g., fluorine,

chlorine, bromine, or iodine atom).

The reaction can be performed in a solvent including, for instance, halogenated hydrocarbons such
as dichloromethahe, chloroform and 1,2-dichloroethane; ethers such as diethyl ether, isopropyl
ether, dioxane and tetrahydrofuran (THF) and 1,2-dimethoxyethane; aromatic hydrocarbons such
as benzene, toluene and xylene; nitriles such as acetonitrile; amides such as N, N-dimethyl-
formamide (DMF), N, N-dimethylacetamide and N-methylpyrrolidone; sulfoxides such as
dimethyl sulfoxide, and others. Optionally, two or more of the solvents selected from the listed

above can be mixed and used.

The reaction temperature is usually, but not limited to about -10°C to 200°C, and preferably about
10°C to 100°C. The reaction may be carried out for, usually, 30 minutes to 48 hours and

preferably 1 hour to 24 hours.

~

The reaction can be carried out in the presence of a catalyst, including for instance, cooper salts
such as cooper(Il) acetate, palladium salts such as palladium (II) acetate, and others. The reaction
can be advantageously conducted in the presence of a base. The examples of the base include an
alkali metal alkoxide such as sodium methoxide, sodium ethoxide and potassium tert-butoxide;

alkali metal hydroxide such as sodium hydroxide and potassium hydroxide; carbonates such as
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51n the Step B-2-b, the successive deprotection of
al koxy group to obtain the conpound of fornula

wa p4odaeesei n R3' and R4’ are sane as defi ned alwaveP20ein02496
be done by the reaction with 1M s acid such as, for
exanple, BBr3, in a solvent including, for instance,
RELRCARRhAE, JOMREPEABIARNE nd Pofsstin cAbefated AR hit@d) @y drogen carbonates
chlorof orm and 1, 2-di chl or oet hane; and ot hers.
soph Popdiuny hydrogen siarbentte apd Petpssiums ydyessn sarbenaie; tosganicragpines such as
ﬁ}pﬁmle' ik a@xtﬁg\éﬁd aq d@&pfﬂggﬁ&yﬁ%eu%%th . The
reaction tenperatufie is u y, but not Timted to
about -30C to 200C, and preferably about -10C to 80C.
Theecompoundi(bi) eamype ethsarerdtestto adify 87 or RS 6t toydep@eect.
m nutes to 48 hours and preferably 1 hour to 24

Aol P8 ) w00 RISy U e e

@ipvengipnad sactizms.obt ai ned by the reaction of the conpound

of the formula (9) (wherein R3'" and R4’ are 15 sane
%§B§ned above) with the conpound of the fornula

@%% dherein R and R2 are sane as defined above and

L" represents | eaving group, such as boronic acid,

hal ogen atgme.g., fluorine, chirdri ne, brom ne, or

i odi ne n) The reaction c perforned in a R’
solvggﬂi::k » for insta hal ogenat ed }E;;i
hydr as di chlXro ane, chl orofg d
chIoPoethane ethersquch as dleth§%>éﬁ r\ R
|so yl  20_ethgr, R oxand_t_e_t_La.h 1,8 ( THF)
and -dlnethoxyethane @t C hydro rbo uch as
benzeneR’t ol uesg @nd xylene thrll guch as R
acetqmitrile; am des such ag2), N—dlngthyl fRfram de
(DMF), N, N-dinethylacetam de and N—nethylpyrro i done;

sul f oxi des such as di methyl sul foxide, and ot hers.
Kpthbd [Gli gSpedel@ adlvanmyeaxso’fheh R&ofsthe ﬂ:emn]s ® eépecsbﬁd Efringdefined above,

the |isted e m xed and ‘us

DSRATeD B s o PP TG ETey . B PO By ppdefined in R or
ﬁb@a&dﬁgggfto 200C, and preferably about 10C to 100C

The reaction may be carried out for, usually, 30

m nutes to 48 hours an eferabl,y 1 hour to 24

“Hsrempoyrdeot thefermgs (Tuy ﬁw Geig g R 38 Butnd Bt &amt ascdefingd above) can
Egpréba%atb@'t%sﬁ)llodmﬂ§b%b@écﬁhﬁasfn@fwd digpk;ance, cooper salts

such as cooper(l1) acetate palladlun1salts such as

| 1adium (I1) acetate, and others. The reactjo
glathe Bieb {bathe heracioan ot His et 2) fvhehom B B R B GPAR’ are same as

&d ab &2@) &t %%bﬁﬁle@t)y 'ﬂl@ereahtﬁ&? of A€ ch’rﬂﬁoﬁ@ ofteabim d.mshfl‘ (wherein X,

OXI such as sodi um net hoxi de, sodi um et hoxi s
RAswd Rireresame budainedevith thg kethpound phithe Hyrnda(13Xwhareih R are same

%;Sadre lona%?th%n‘éi RS B AR AR g g o sttt o

carbonates (eg, sodium carbonate, potassium carbonate and the like), triethylamine, potassium

hydroxide, and others.

The reaction can be performed in a solvent including, for instance, halogenated hydrocarbons such
as dichloromethane, chloroform and 1,2-dichloroethane; ethers such as diethyl ether, isopropyl
ether, dioxane and tetrahydrofuran (THF) and 1,2-dimethoxyethane; aromatic hydrocarbons such
as benzene, toluene and xylene; nitriles such as acetonitrile; amides such as N, N-dimethyl-

formamide (DMF), N, N-dimethylacetamide and N-methylpyrrolidone; sulfoxides such as
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-28 cesium carbonate, sodi um carbonate and potassi um
carbonate; al kali netal hydrogen carbonates such as

woemdi/osusysy dr ogen car bonat e and pot assi um hydr Gg&EMEP2004/002496

car bonat e; organic am nes suclpgas pyridi ne,
triethylam ne and N, N-diisopropyl et hyl am ne, and

(mngﬁ?‘s uﬂ{gpﬁe a?lgg)ﬂl%psd O&)&oﬂa 12: A br t?t?or‘fa ldf mges()lv'éﬁ@%l@c%cf‘ﬂom the listed

‘depr ot ect he conpounds
zrhfovwaabﬁ:mxndlaad(lsk)i and (10) are comTerC| aI |y avail abl e
or can be prepared by conventional reactions. Mthod

'E%rfétigbteﬁgerlarulreéﬁ u:§1af1\)/\ b'ﬁé gRéli]ﬁnéfi \éopa?bél_l:&l-lgﬁﬁéelggcé,%?f@mferably about
(kCtb 1002). (Thel dehctioVBhdyoBe Edrtied Sutefopeasuallyl, 30 minutes to 48 hours and
advant agl? ous when R4 of the fornmula (1) represents E

PEfsEblf hovete 2406V, 10 hereinafter R4" of the formul a

(1-iii) represents Ering with substituent R'' as

pahd 8Rf d-7) tlcdMpoutd Of BE T&ﬁhutahﬁ[lﬁ vahereﬁh_be ICORpQﬁnﬂde are same as
the formul'a [-1ii)(wherein X R3'

R4"
desined shoveleopn heebtaipest o) the geatmpns of fbéﬁame%}mwf fh?efomlula (13) (wherein X,
f{()llizow Nda @i"ogfedé%{%s?é Befinb® a ? g’%ndelr Nuftiife gﬂ@ﬁlﬂ% élondltlons such as

t he tonpound or mul a wherein X
IR@Irogam ghei@dite, asodivgaperiodate, ms:hMQerb@dzoabw@)(mééﬁBl’de potassmm perman-

gagxét%{#tgot&')ir%)m F\?\H&S%%%IO T]r v%&;otup ﬁéacl\)és 8 &u%gs% cg{a gchc ruthemum trichloride in

sfehnediuding} fortil@anceNpPae) Galogenhiee lfychroﬁarbtms(sh&) @Wl‘tﬁétﬁylaqe chloride,
R4" are sa I ne ve and res

Faehi HEReBPB E’Qm%ﬁlgaﬂea%&sgj ‘?% i i fy 2ichlorocthan; cthers

alck ak ididiBh dther, GRpRPIALAS, (RGaneSHMi t'éﬁz\l@a{ohﬁﬂlﬁ(’ﬂﬂ?) and 1,2-dimethoxy-
pot assi urn car bonate and the |i ke] triethyl am ne,

efbang sy PAHc Wmcegbp@pesuc]aﬁque@gﬁ@r toluene and xyléne; nitriles such as acetonitrile;
amides such as N, N-dimethylformamide (DMF), N, N-dimethylacetamide and N-methyl-

pyrrolidone; and others. Optionally, two or more of the solvents selected from the listed above can

be mixed and used.

The reaction temperature is usually, but not limited to about -10°C to 200°C, and preferably about
10°C to 50°C. The reaction may be carried out for, usuélly, 30 minutes to 48 hours and preferably

1 hour to 20 hours.
The compound (I-iii) can be further reacted to remove protection group of R*or R*".

The compound of the formula (11) and (13) are commercially available or can be prepared by the

conventional reactions.

When the compound shown by the formula (I) or a salt thereof has tautomeric isomers and/or
stereoisomers (e.g, geometrical isomers and conformational isomers), each of their separated

isomer and mixtures are also included in the scope of the present invention.

When the compound shown by the formula (I) or a salt thereof has an asymmetric carbon in the
structure, their optically active compounds and racemic mixtures are also included in the scope of

the present invention.
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20 The reaction can be perforned in a sol vent
i ncludi ng, for instance, hal ogenated hydrocarbons such

waeRogdigakesor omet hane, chl orof orm and 1, 2- di chl ar@IgEreaong(02496

et hers such as diethyl ether,-36sopropyl ether,

di oxane and tetrahydrofuran (THF) and

Typicatl 518 oh Y8 InPaIA; shéW© B tHe Forty (Gl @F RERAN Salts PFPare@ By reaction of the
benzene, toluene and xylene; nitriles such_ as
EpOBistafitheepresgnt gWention Kthed Meral Qi dRgantey,acid, 0 preRgagis o inorganic
l(a@/':s).uch Ny1ts Neelindd®rh BY L 36 SdadBnARd BAE 2 i Adkd Péé;)éc‘ﬁlfél one,

sul foxi des such as WO 2004/ 084898 PCT/EPZO 002496

-29 di met hyl sul foxide, and others. Optionally, two or
Aeidsetodprm prad adsliticsrseks iselndacinerganie atifs veh by, sritbelit lighetien, sulfuric acid,

n
R e AR Sy AR ERCLL"LEIEE Sl U8, nd o
gidsf archkalsywahnluﬂlmltit@@ mexolll@wlfOﬁtceamdaawhmnsuifmyic laeid, oxalic acid, p-
l%g%l?élfeegpg\g%omc ac arrg(fréc %‘ﬂd ﬁg(a:}nsl’c at:llc‘lz3 Sctlthg a4? en%?u'z am? haéetlc acid, and
wenpeaund of the fornula (1-1ii) (wherein X, R, Rz,
R3' and R4" are sane as defined above) can be

gbt al 1319)? g%l)st hr%wtgire 3?‘%‘? Cer%f %%gln%%g ic ;hﬁiacsR&uc‘ila?e vgg;ﬁJét limitation,
ﬁﬁm&ﬁﬁﬁlﬂ%cﬁmV @kaliROREQB Hy&@m@e aWRalifd 2hrl) ne@N By 8roRiaSs, carbonates,
such as hy dro&@n per oxi de, sodi um peri odat e,

bicasbangicoad s anda@raniq bAsesPEIoN aspwithoss figwetings Alpnolamine, triethyl-

RNt Gs@PE oMy abihokldhaf¥, A& MRS, Ef(arfﬁﬁlésh@fufnorgamc bases include,

catal yst, stch as catalytic¢ rutheniumtrichloride in

soglume rtydiomislew d)ptagslum ohydraxideamotassivmt earbonatel cgéinan egrbonate, sodium
n ch h , b

Fx%rr(glé r%oQa 1u§’H) l%)r%%tg gﬁ%:élxnllé ﬁﬂigox(f(ﬂ:r Qarléugrg c%rbgﬁijie QY the like.

chloroforn1and 1,2 di chl or oet hane; ethers such as

Theetdmpounst bicthe presop invpytionatr hesalts t]hiemnﬁldepeadixig on its substituents, may be

tetra of ur an HE) and 1,2-di neth

SapER ooy i aralbtie 8RR Sk 8596r SRS Shther solvates. Those
é<szJr§ M@drated, hd $obeteS Wl InAGded ¢rethe Bidpé bf ¢ prkendiiivelf®nsuch
as N, N—dlnethylfornan1de (DNF) N,

di net h et am de, and N-net hyl troljdone;

ETEIOU, o GHaPEPH TGP T B BIRPRISTSb i B, PR such as, withou

il thfoh8drhd1 QR leh@ri¢ bouteAAaBOO VRSB, plne ﬁeswmae fxchlddS€lkirs, tinctures,
The reaction tenperature i s usually, not 1imited
$Qdution o SYSPEIBDES.t YIS0 Rlidapnd BAwe ACEosPly aaéoqﬁulsltmc f{Bey may also be

2 nistthQ I ?Qﬁehtgﬁl FB¥nsP &ulp ab,| %h&lftln’;lﬁﬁtlonusiﬁ@vk%us 391trapentoneal

n1nutes to 48 hours and preferably 20 1 hour to
hxbgutsneoifsh enu}mqg@dmdar(d theilikp forms, eellfkmpwinde thasaof @ddlmy skill in the
r.enpve t on_ar Q ' e ! f. .
PREREPRET 4T LI oolpSts B et emiof B B0 ERAMARA in invanasa
foirmoantopizalpiise pdl caichblzyintrdmasal vehicles, or via transdermal routes, using transdermal

delivery systems well known to those of ordinary skilled in the art.

The dosage regimen with the use of the compounds of the present invention is selected by one of
ordinary skill in the arts, in view of a variety of factors, including, without limitation, age, weight,

sex, and medical condition of the recipient, the severity of the condition to be treated, the route of

 administration, the level of metabolic and excretory function of the recipient, the dosage form

employed, the particular compound and salt thereof employed.

The compounds of the present invention are preferably formulated prior to administration together

with one or more pharmaceutically acceptable excipients. Excipients are inert substances such as,
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conventional reactions. Wen the conmpound shown by the
formula (I) or a salt thereof has tautoneric isoners

woard4/a8489825 st er eoi soners (e. g, geonetrical | SORERIGNDH2496

conformati onal isoners), each-3f- their separated
i somer and m xtures are also included in the scope of

WiRuPNESIERbn | AUERS, | GluentNERVEAE GOHROUNRRRQUWN llﬂﬁcénlﬂae solubilizers,

formula (1) or a salt thereof has an asymTetrlc car bon
juppendiog agenisulindprs tablehdisintegrating agenip apd ericorsulang watetal-
and racem c mxtures are also included in the scope of

‘I’Qea BIES Efbodifu e rUf'tfPJ] e t%ggﬁlljl&Sﬂ%grmaceutlcal formulation comprising a
PEP2004 002496 8 Typi cal salts of the conpound

@htmmndoyf thieinfeption 2ad ©hg or medre @batyabqugcqjkyemm@blcbyxmplents that are
d ea%tlblg r\"\’l&‘lf thg ?her (ﬁrnpﬁéﬁrgsd 3t ﬁ'fe dltoprgulgtr o%SS{EF ndt n&’e?e@érlogp to the rec1p1ent
théresfy aharmacdﬁms:ﬂ for&ulahomsaif tils: 1&Veﬁtldacrnna\/preasre<aby ebrﬂdming & therapeutically

%gd base ad%tj LI on sal ¢ B% ectlvel ﬁl bds to forrp

PSR Qe SPPRORCST e Y Fiog Afetien v th one RO pharmaceuticaly

é%égﬂ&%t e;&'cipfﬂnk&hér@ﬂare S]!d'rﬁdkﬁﬂgcthaednﬂposnﬁn@bpﬁlﬁ @%sérﬁ nﬂféhl‘i’on the active
rochloric acid, hydrobrom c acid, hydroiodic acid

1asradlﬁwénqy|h@ém%fhwﬂb? gikyent or epcfaged within g cagier, wihiqhgpay be in the form of
d bz{f)'bﬁlé‘ts'aaﬁt pgpérol)ﬂjﬁﬂésc‘dhtfaﬁ’n@ﬂ CT’ﬁ&éﬂmer%ﬁwé%séél 4 gﬁmeﬁt which may be

acid, 'oxal ’'¢c acid, p- bronophenylsulfonic acid,
sokitliemi-solidcordljquislimeterdl ovhagh asts agjatvehigleaer an bp@mtheiferm of tablets, pills

p%%vd?rs gzt%ﬁ% Jugs a&f\mg&e AIﬁLHSOnsB%§§magsdl sSz}u%” %3‘0}0?8 ointments,

ude er ve ront i nor gani ses
contalningt for ¢xatnptel ap,to 10%. byamwnighi oﬁnhhwdnm(cdﬂpouadl kcaftl ermé hard gelatin

B o LD AP SO e F T BLevaghd PN G

bases, such as, without limtation, ethanol an ne,

Fori cﬁilhadnnmafﬁ'tiﬁﬁ,, the rdcfi¢en y@feﬁieymﬁiatﬂ )He) cmbeaelitaas oraNghd non-toxic,
the |ike. Exanp %@s of i nogganl @fes i nclude, sodium
mhoaRassytisally-proeniahle camiery SHob 25 duthopioationrlaciaseh siagh.gsucrose, glucose,

Rl PrbHa RO RAhRito] S QAT cdNiGA! RAABALE, cARAA Thoskhte, calcium sulfate,
bi car bonat e, cal ci um hydr oxi de, cal cium carbonate, and

meihyl| qefhaloses andrhe léfsm@e@}h@ with, pRdongHe shivibtegatiagnadenls, weh as, without
lﬁmz;ﬁ'l]ph Staetl Et?l% ?tﬁ@\g ers ft)éélfbgﬁg ?é{}&x&ryﬁﬂﬁ %ﬁguﬁ@&l@ €nd the like; |

@dtcmnsnallanbhh@mg hgdﬁsatfese)@mpbt mathow dimitaties,. geldtins ecacia, natural sugars,
esters dr at es andslvtes elncludedlnt

l%ezaélgcétos corl eswethheés na’lcuﬁa{c/f & thé%.f;h%u ﬁpaglljlh a%afcar%ﬁ sodium alginate,
@rmyzﬁéthylwmmse o;mlymyyldae gmm nraxtgraad the liké;adndf optidhally, lubricating
such imtation nornal and?ﬂent eri ¢ coated

A GRS AR ICaE < AT Stearfieyfigagic acid, sodium

816408 olif benz@fte, $0Mikni a0&tate SUSRANKIOPAE 1al8 uh &l e 180! | d
and liquid aerosols and enul sions. They may al so be

In powder forms, the carrier may be a finely divided solid which is in admixture with the finely
divided active ingredient. The active ingredient may be mixed with a carrier having binding
properties in suitable proportions and compacted in the shape and size desired to produce tablets.
The powders and tablets preferably contain from about 1 to about 99 weight percent of the active
ingredient which is the novel composition of the present invention. Suitable solid carriers are

magnesium carboxymethyl cellulose, low melting waxes, and cocoa butter.

Sterile liquid formulations include suspensions, emulsions, syrups and elixirs. The active
ingredient can be dissolved or suspended in a pharmaceutically acceptable carrier, such as sterile

water, sterile organic solvent, or a mixture of both sterile water and sterile organic solvent.
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adm nistered in parenteral forns, such as, w thout
limtation, intravenous, intraperitoneal,

WG R48982c0uUs, i ntranuscul ar, and the |ike f orees/EP2004/002496

wel | -known to those of ordinaryp skill in the

pharmaceutical arts. The conpounds of the present

TRVRRL ¢ Ivdr®! 8 Yafhpl

TR REN] e O A LR T A2 L RS o R T ol aqueons
Dmmﬂweglml r@uhtresqmmltlngp tanabe dederdly dl%ﬁd@ theefinely divided active

%&E%%n a(aleous starﬁ\:,lilnn Or. SOdlI:n’Iljl %grs?]xynﬁeﬁ{y?cenla[% %chutlon og in | sqlntg le oil.

of the present |nvent|on is selected by one of

‘Ohedfiormaulyticmkndyl bei in uhindosagd &rmj whivh 8w phfyswal}\ya:ﬁéceitg/ulﬁf containing a unit
ct or i.ncl udi.ng,. W.t hout tation wel, ght

OBE it SordnBinn it famen e Pl FERTBIa R U AStaEe form can be a

ERMRE brt tybl&xE, or BQuGBRI tdpaiiled @ tdddetd.r £ &ﬁrﬁddosé hea pesdéternithed quantity of

adn1n|strat|on the | evel of netabolic and excretory

e Actve gampgund I‘l’é the é)&sﬁﬂt éxmenthnhgxlca%eéigt@ PFQougg the gesired therapeutic effect,

ﬁ'@o@%ﬁ&h wftlh@nenﬁ Hok@é*k:@fen%o RO 4kt 5 M adifle lindr&fiér & a unit dose may be
| oyed. The conpounds of the preSent invention are

mﬂéd or adibsied Gommabeutd! for dbont 1090 ariligrAnes erandreraceasding krethe particular

WA R0&oREg MOr € pharnaceutical ly acceptable

excl prents. Excipients are inert substances such as,

WD 2004/ 084898 PCT/ EP2004/ 002496 -31 without

Tymeal eral dosageaof the psesend iiﬂvwmnswhefnl lavbe'r ﬁg im@emdzctqffects will range from

we ri.ca b||
SRR A, Ml B WL mRHRL o R EREAp o 30 mongicey
S1d0AES plefirabg frmtabbmtai 5 mmg/daymi ehﬁﬁt mﬁng@tg/ﬁey]t Irothe t4¥e of parenteral
ion | s pharmaceuti cal rmmul ation,

esent . i nvent
s ptiopgt §as ESIHUREPYGR 2fYBIaBTRYE AR TR it of about 0001 to
100 fzg DJgﬂragq& : ga%dm/ 08r ﬁgmgﬁia& ® eaﬂ‘gyl{gmyt ﬁh& B@‘Bp(ﬁlﬁ@s of the present
l'e wi

5 conpati t he ot her redi ents of the
mEenvian sy &a a@mwsﬁmd el setg&rdaém ogegort the tatal @Pr@r @ope may be administered
f [
o o ol AP B0 LB P UGy - Rl il forms,of
amnmnﬂnanUManﬂmpmumds of the invention together with
one.or nore pharnmaceutically acceptable excipients
therefore. In making the conpositions of the present
invention, the active ingredient may be mxed wth a
di luent, or enclosed within a carrier, which my be in
the formof 10 a capsul e, sachet, paper, or other
container. The carrier may serve as a diluent, which
may be solid, sem-solid, or liquid material which
acts as a vehicle, or can be in the formof tablets,
pills powders, |ozenges, elixirs, suspensions,
enmul si ons, solutions, syrups, aerosols, ointnents,
containing, for exanple, up to 10% by wei ght of the
active conpound, soft and hard gelatin capsules,
suppositories, sterile injectable solutions and
steril e packaged powders. 15 For oral adm nistration,
the active ingredient may be conbined with an oral,
and non-toxi c,
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pharmaceutical |l y-acceptabl e carrier, such as, w thout
limtation, |actose, starch, sucrose, glucose, sodium

wocanbasasdse, mannitol, sorbitol, cal ci um car borraiTEEP2004/002496

cal ci um phosphate, calciumsulifte, nethyl cellul ose,
and the like; together with, optionally,
ﬂkﬁhﬁx% ating agents, such as, without Ilimtation,

; arch, methyl cellul ose, agar bentonite,
xant han gum alginic acid, and the Iike; 20 and
’ﬁlgqprgﬁqal ihyentidgi \Midiihqgle@gbqﬂt ig dethib belex ém’gbb éorrertehamnles but they should by
Ilg)(; ?%Jn? I Dstrnid§ asa (Eeﬁm’n ﬁl%%?ete% an&&%c‘ésaof % inve jon

ose, corn ura etic

guns, acaci a, tragacanth, sodlun1alg|nate,
bathdxoxmpiet bejdve @ll lqudntmeye dadl, if @btrsiatedvthegliye; cllate vgrreentages by weight.
and the like; and optionally | ubricating agents,

fg—g Ml rg? % 5&6: recor u m et er?mke&%ﬁ?éd w@%ﬁa{gg g—?) Lﬁ;hectrometer in

0P 0GlkeRicad adftyﬁfb a@ettad ﬁ,paﬂ@phr witilioh (ppi) Ghetth tétﬂinfexhyadﬂahe (TMS) as an
the like 5 I n powder {orns RS carrler
e yamavi HEHOSBI IR REE LR PS¢ i breviations s, 4

{ ign@l, ¥ind 6 ¥rdad saglet, \d@ublBg Erﬂﬂéteﬁﬁaﬂet-rrh\ﬂtlﬂﬁﬁ |aHd3br0ad respectlvely Mass
i ngredient may be nixed with a carrier having binding

eppsrany elate; were gqeplpd en pSIGAIAMAR RS- Bldnpae peréprmad on a precoated
glﬁ%dgéﬂgm%n(gmdi i P80 FOJaf O5iREOMY PR ARBLA(S200 (TB50 m))was used

ets pre erably contain from abou

' ﬁ)b allitol@8n viedphtogiepinyceparatains.t A the tabled repraggnis de@ntposition.

mhich is the novel conposition of the present
ntian. SU|tabI oI| [LELS e
ATEBRAAE AR R GrClet SECP R 5 5l KRR Wl pure chemica

Indidtéds, LiBt, @okyockakéi Gagyb Coy badl, Namha‘l&esqtiﬁ; IInbdaNatanabe Chemical Ind. Ltd.,

spensi ,_emul_si y lixjrs.. e tive
VAAREEF et st SuPS s o MegE KRS g hiied ¢5. B
pharmaceutically acceptable carrier, such as sterile
Tid dffects SF BE ipleSend EGAFHIUBISOdry e;t’hinmdﬂl‘byahenﬁ)bl&\xdxhg a®hyshal bharmacologlcal
sterile water and sterile organic solvent. WO
%804/ 084898 PCT/ EP2004/ 002496 -32 The active .
i ngredi ent can al so be dissolved in a suitable organic
EsthetSitatiod SICSK MRMsBF cARPHRAALSH r&éﬁ&%xﬁﬂn@%ﬁk ol . O her
conpositions can be made by dispersing t I nely
di vided active ingredient in agueous starch or sodi um
gar bos§et hyl cel l ul ose sol ution or in suitable oi
The formulation may be in unit dosage form which is a

physi gahby CURCE/LRHE K562N et Riddg WBed!Ni The 5,109&18 Q]CR3 ¢cDNA was
suitable for adm nistration in hunman or other

A uni ¢ongciedevitharciANAsvepter and teanpfeetpdingt a Kaga “eeﬂlslmeo?hedmman CCR3-
nunber., Qf,GEPSKSSS Llis t\%}k e%rﬁmw“héaunﬁ t RPPES 640 S(c?t.a%zlggoo 089, Life

predeterm ned quantity o e active conpound
pr esefitchhnologied)i spplemantedi| aitte d 0%0 FiiSo 0n #A: Hd 5desHydaehe), 55 pM 2-

t hera eutlc CG: n.With qne. or re,.

excl pretrsednal ol B 37 oL L dribbEaPont PTG sStiom  pyrvate

uni t deasel1rey- omz leearremologle@duwtxﬁek/rﬁr eMpah@itin Q. ahdt WO pg/ml of

about 1000 m || nmore according to the

part i sipptgmycin (Cat #15140 122 Life Technologies), and 0.4 mg/ml of Geneticin

' (Cat#10131-035, Life Technologies)(hereinafter called "culture medium"). Before the
receptor binding assay, cells were pretreated with 5 mM sodium butyrate (Cat.#193-
01522, Wako)-containing the culture medium (2 x 10° cells/ml) for 20-24 hours to

increase the expression of CCR3.
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10 treatnent involved. Typical oral dosages of the
present invention, when used for the indicated

weetoeosds9s wi | | range from about 0.01lng /kg/ daBCT/BP2004/002496

about 100 ngy/ kg/ day, preferably fromO.1 ng/kg/day to
30 rTg/ kg/day, and nost preferably fromabout 0.5
gléece rb1 bout 10 ng/ kg/day. In the case of
(ggr en P Stration, it has general |y proven
advant ageous to adm nister quantities of about 0.001
t 0 15Budth@termettdagd dalls, spspeﬂ@dablwndirrg)huf&.r((ﬁ mgyI KIGERESy pH 7.6, 1 mM

2, RS 0T SRS Sl SRR o 2 i, v

or th@id&d)tiﬁb enﬁapi/Weldmsalemwble raghd Bbtedne rpa@prdpmene plate (Cat.#3365,
di vi ded doses, nmore tinmes

er
Wher eCoér): \/%mpqugdwﬂlaﬂﬁdr‘&m@é pirdinerbyFem4- tgpes he:@@rr gcentration of the
admi n Qhs - 30 (w34 1257)_1ab
o) EUB0GTFEERH0D FOR st ED a0 SR MR 1y iene plat, [ T-labeed
Wi | | Ipenagdestaxin Echt FIM2P6t élmersb@hoﬁhamaqah&omh)n difited with the binding
exa { the nstryed .
def Inﬁb ﬁ%i‘ taE l{he ¥ntrsap k())?) S%QM;&I{JE 2g%re§§aetlﬁ)ﬁ’ A n&{f), W28 added into
I nven3d welll i ihEl Q)o%ﬁiwleﬁs phel ofptaBl20 glUael iof diriditg reaction mixture
data, if not stated otherw SE ?I ate t per centi\g 125
by wef6gm/welb of pelipyepeatian 304 1ineH of cemprund ¢ IHE?‘hg"“ ¢ Hlpell of [
Br uk e, dpfso3Rh) WRAONHbatk@in théDolSRBEHIERPRLE For 1 ThouIPEdodn temperature
Chemi cal shlfts are reported in parts per mllion :
( ppm) after the imncabatipnetOQyil/sell aﬁ@e (RN Tk tusgway transferred to a filtration plate

: iStnand ag#ﬁkFé%(ﬁB Figlg'l}p ) 'J&Lghe%%gﬁ aﬁtwa(s}mmg %(xﬂ’erggyﬁ@/l HEPES pH

and th eviations s ,
r ef er7.6,00 mMhQgd@Ei, S Mg El,,0.5% BSAcO. ,1%@11@‘ t @aﬁ MiYRCI) piviet., The 96-well

and b ad respectivel S a were
r ecor HTATYHPIAE éeﬂﬁﬁr@ﬁﬁ/ﬂ/l&!\fﬁd@o @Eéﬁ @ 5?(0 %B’Ftﬁ% lgnigype (Cat #P-3143,
precogibg) i 54 hosd af PdonP keMpRrablve K wakhed CRitl) &le @&hmg buffer twice

F- 254\)) ilica gel (WAKO gel G200 (75-150.m))was used
for abqfore gisermIehrehipeeiff %mngs é’ﬁ%rdﬁtle’f”é)‘ﬁ%d by Rafplighncubation in the

tabl e%rlsef]@eog?ss%ﬁw e GRANSR ! Bftaxi (ba&tﬁf@g: %&ﬁﬁé €lechne). The

reagent grade and were purchasedfromsg(g drich
Wako mpdioectiyitiesi rembined odutbe rfiliss  ware dneasured yhy kqwélscmtlllatlon counter

kon.ogggOC?lﬁl o iﬂag(!}?(ﬁa%\%r a&xeéﬂ%}eﬁm N ﬁi a{J.l)&ﬁe'ilagfak‘s)«zem'ullant (Microscint20,

Chem ybri pl C,
Synt heai#so 13601,, Pablird)k Thg aﬂnblt(ﬁmpﬂceﬁih eneach corCentrdtibal of d&mpound was

R S Tt e R

[Determ nation of |1 C50 val ues of conpounds in receptor
[Dermit@tias SAVE0 vAldds of edthpounds in calcium mobilization assay)

¢)) cell

Human CCR3-transformed K562 cells were used. The human CCR3-transformed K562
cells were maintained in RPMI-1640 supplemented with 10% FCS, 55 pM 2-mercapto-
ethanol (Cat.#21985-023, Life Technologies), 1 mM sodium pyruvate, 100 units/ml of '
penicillin G and 100 pg/ml of streptomycin, and 0.4 mg/ml of Geneticin. Before the
calcium mobilization assay, cells were pretreated with 5 mM sodium butyrate -containing

the culture medium (2 x 10° cells/ml) for 20-24 hours to increase the expression of CCR3.
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Human CCR3-transforned K562 cells were used. The
cl oned CCR3 cDNA was 20 constructed with pcDNA3

wovmot/as4sgend transfected into a K562 cel |l | i ne.PCiEP2004/002496

human CCR3- transforned K562 cgls were nmaintained in
RPM - 1640 (Cat.#22400-089, Life Technol ogies)

(szkl/lppl @H‘@iﬂ&%b‘mzﬁﬁ f/ FCS (Cat.#A-1115-L, Hyclone), 55
- mer capt oet hanol “(Cat.#21985-023, Life

Te ch nﬁﬁ@ﬁteeﬁ):treaged IMisSegE %W&lﬂyﬁhg 3A:(\)Fﬁ§a't #‘1 3380 ]\ﬂ)? ular Probes) in

Li fe Technol ogi es), 100 units/m of penicillin G a
100 gloadingbuffs (§am1@ps®lrtwelcﬁat 06 ;MS!MGDI@Q HE_RE’SepH 7.6, 0.1% BSA,

B N

"cul t 6866 NMaeduluriProbeBeft arcell dhsity o€ dept @rceld mali MTheAS&HY were washed

cells retreat 1 th.5 sodi

( Cat - w0 iy Rk oebi oo ot HaD G e S HRPES pH 76,
(2 x 4.9% BSA] §/ m PEBEne- 24 #P08T6S Jifma)i meeﬁﬁesuts&%sm (3.3 x 10°
expression of . VWD 2004/ 084898 PCT/ EP2004/ 002496

- 34- ‘(eﬂy/nﬁae%mc@red Bith 60 #lwalb imthe Bigtwallglear fotem dack plate (Cat.#3904,

Cel | S(iom pga&%%gmhsn dhﬁt@%ﬁ%@é&lg% l%éAx g%@hgl_@gﬁaﬁrﬁggntr?tmn) with the

a ceI ¢alazitan$sstay boffer2 wereldd6edc aitd 20 pd/welhvenx ¢éhe platdd€ minttes before assay.

Sloalt /eﬁ/‘? I n 5 ?g"tg‘léltdg nW%B El%%t E"?ﬂ"f‘) g%gl[pﬁl?fg% lag\}i!plg foncentration of

t he bsmdwr(gneb uﬁlﬁdéﬁtrz(tlénﬂl)ﬁﬁs Wdsoldaed ﬁlw’lﬁl@d’li)él%rbﬂﬂer@fplate (Cat#3365,
the final concentration)., were added into 30 1/well

in t HeosHo) ymosﬁwtmeofmywksmm%mm [ apcagtrech BiESS-6000 or FDSS-
eot aXSUOOM{anﬁ{smgtomwmeer&ﬁEmg IsBmBaB&E G 10 nM eotaxin. The

diluted with the binding buffer at the concentration
of 0. mhikiiop Persent abhip eechiceracntsation Of ¢ompaund was caleididetl, and IC50 values

into Yg}gfjgt/gl%ﬁﬁjaiidﬁ&{hgm oHRNLARY! ene plate. Total 120

I/ wel ng reaction mxture 10 (60 pl/well of
cell suspension, 30 I/well of conpound solution, and
BBtarhipation ofICHOL giieh of ¢omipolmdy idtemotapis asayke i ncu bat ed
in the pol ypropyl ene plate for 1 hour at room
¢1 Ature after the incubation, 100 I/well of the
act| on m xture was transferred to a filtration plate
(Cat.#MAFB-NOB, M I lipore), and washed with the
vvashi HgnfquCBB t(aﬁﬁonﬂvﬁ I-HEQE@llp hwerd uged. Humivh CARB2éxpessing L1.2 stable
0 0

Zli\'a}nsffs /0 Ma? &8 ?bélrsi/f’xelhlabgt e c\%g}gorzli\{#o& Feé‘% V\% t‘ﬁ? ﬁne%gs described 1in J.

| / vvel ExpoiMdd. 5% wﬂwﬂih)dpetﬁllmeﬂﬁn(aﬁalcm%ﬁﬁmed Hil greejls were main-

for 2-4 er.at ur t he

washi tﬁ)éxe{: ﬁ%}vﬁfw‘mg Supp emné?lted wit ?0(9”}91&‘@10 umtvvml of pemc1111n G and
100 pg/ml of streptomycin, and 0.4 mg/ml of Geneticin. One day before the chemotaxis
assay, cells. were pretreated with 5 mM sodium butyrate -containing culture medium (5 x

10° cells/ml) for 20-24 hours to increase the expression of CCR3.
2) Chemotaxis assay

Butyrate-pretreated cells were suspended in chemotaxis buffer (Hanks’ solution
Cat.#05906 Nissui, 20 mM HEPES pH 7.6, 0.1% human serum albumin Cat.#A-1887
Sigma) at a cell density of 1.1 x 10’ cells /ml. A mixture of 90 pl of cell suspension and
10 pl of compound solution diluted with chemotaxis buffer (10-times concentration of the
final concentration) were preincubated for 10 minutes at 37°C. The mixture of cells and

compounds was added into the upper chamber of the 24-well chemotaxis chamber
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bef ore use. The non-specific binding was determ ned by
paral l el incubation in the presence of 500 nM of

wozmd/hale ed eot axi n (Cat. #23209, Genzyne TecBEYEPZ0M002496

radi oactivities remained on thg filter were neasured
by liquid scintillation counter 20 (TopCount o

o OB AR BT 8 3 MAT mL SATbp fecomimn

per c eptaxia{Cae423208 o@emhk aTdchite) cn‘ohn:mﬂpdxwm:ﬁ Wﬁtﬁ chemotaxis buffer, was

cal cul at ed, IC50 u re det mthe

i nhi ari?ﬁddnmé g lpgrer fltsgt ?ﬁe tﬁa%&ww&fs L}g %"é“%?’“s was performed
COMQy ads ilclbAe £ By0 ﬁpblhblhra.awftamm@ﬁlaydanm(, lal%ﬁ%ldlcel?s'swere counted
Human CCR3-transforned K562 cells were used. The human

CCR3-Using Ady(SresredPerns Vickirsnls Therishipitipm pericend @t the each concentration of

RPM - 31@16 YRR L APRAES qnchéS'@ vifdee »Eg’gdeté%nﬂM ﬁ?on[;rﬁllé mlgon curve.
et hano Cat . #21985- 023, Life Technol ogi es),

sodi um pyruvate, 100 units/m of penicillin G and 100

Lﬁﬂmﬁ_"ﬁiﬁsﬂreptowci n, and 0.4 my/mM of Geneticin.
Before the calciumnobilization assay, cells were

SR 5 LR A ST B R s by

(IQRII NMHTRIA SECR4) € RGP IGERTT, QICRSS CXX@E aIMU/ZR)OMpeMQEBactWate receptor)

Eﬁl’/ EP20 04/ 8% 2@8’?‘8‘# f(3% he(te%\él Salf'nm o, ‘k%o%é‘ﬁ’l\ﬁ%c Yiifference is

tﬁzﬁ:atffe#dﬁt §t2512 traffdranth @erelﬁrs@hesﬂaeserseledtﬂvagl itedg. buf f er
(Hanks sol ution Cat.#05906 N ssui, 20 nM HEPES pH
1 m\/l p obenec d. Cah #P 8761 Si g

e of human

eeglmg] at a ceII denS|ty of 1 x 107 cells /n1 Then,

celTs were washed w th cal cium assay buffer (Hanks
sol ution Cat.#05906 N ssui, 20 mM HEPES pH 7. 1%
Hyupen cosipgphps BereuEfier o Piinhgrebhload. drenty i énlc,OéPFpanmzed blood was

IWGCHIS'ipHﬂ (>§l\/§m5 P%@q{essﬁlng%éﬂlam\ﬁﬂ% %@%@N NER BiBmedicals Co. Ltd,

in the 96-wel’l clear bottom black plate
Jenaab ImAgAbe (@@@tsaasp Il R0UM SnCHoR oo ¢ i5 Rgp 400G, for 20 i, a

SORSBEALELORoE Bl S AT Bl o
polyarioeptibfuaiean llﬁtukecytﬁafegcttearr]aasxgzgmn?duﬁ@mmahwgg ;ﬁfD ll6&l‘d'tcrobeaeds (#130-045-
R0 Pl B G A2 g G s

1m&daﬂd@@hilmweutnbnaiepntey by @pplyieg erepeRnbespéiSivn. 4 B3GDlumns (#130-041-

ﬁ;ﬁﬂ@y,ﬁ?%gé%n hargbranaiied o Ve MALY #85-090-282, Milteynyi

Biotec GmbH, Germany).

Chemotaxis assay with the use of the obtained eosinophils was done by the same protocols as that

using CCR3 stable transformants, L1.2 cells.
[Primate Chronic Asthma Model: Protocol]

Materials and Methods: The animals used in this study were wild caught, adult male cynomolgus

monkeys (Macaca fascicularis) weighing 4.0 to 9.0 kg ( Charles River BRF, Inc.). All animals

studied demonstrated a naturally occurring respiratory sensitivity to inhaled Ascaris suum extract.

Animals were housed individually in environmentally controlled rooms in open mesh cages and
provided food twice daily and water ad libitum. Each animal was fasted for approximately 12

hours prior to the day of study. For each study the animals were anesthetized with ketamine
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3000( Hamamat su Phot oni cs) over 60 sec after the
stimulation with 10 nMeotaxin. The 15 inhibition
wamogesIsosat t he each concentrati on of conmpoundPGEBP2004/002496
cal cul ated, and 1C50 values were determ ned fromthe
inhibition curve. [Determination of 1C50 values of
HRHMHQ@ ('}' Hﬁ&r{gemt ai&ta?se %ﬁybodg@]-iA)CﬁH xyll'llhlﬂﬁéq(l 2 mg/kg, im.; Bayer

transfo I's were used. Huma
@@R’BE@%pr BYs inqgpateti, \Qlths@ a@ﬂf@ engotracheah &fbg r(ﬁﬁnmvaBs Mallinckrodt Critical

@zﬁ% %‘1 15 ggglg? ?( be(%l:l &Gl edﬁ)lp 9 Ep%x aﬂy %&%E@%@btg{'g él%x?r E{Qegamme (5 mg/kg, i.m.)

\&%ﬁedﬂihepmnar@ﬁ%ﬂasanafedrned L1.2 cells were main-
tained in RPM -1640 suppl enented with 10% FCS, 100

g,;lnilt Sé ;;E gf p%;r}lflﬁvé!‘/l()lrelig%‘ﬁ?"ﬁ?es% f@ g‘f i Pﬂed d;}céth%cgrolme followed by

lhﬁxﬁdhbﬂvéohlﬁ 1SQgIBAK) & asRSS aywayCalllufr cMﬁtﬁltfbhthKEI)tv&ﬁe determined 3
nmM sodi um butyrate -containing culture ned

%as's keforzédayd% apdbp fiays aftsr (day;10p BrerAltrmatFday s dbSba s of dscaris

EXP & &8t OAnfthal CHERR rested) 6 BIENRKAbEtFe@SH@Yes to allow airway responsiveness

Bu fyrat e-pretreated cells were suspended in chenotaxis
mdfipRamriateen ke retw tibdsgine (Dgtanigrp) rgelni draatmenp gluigg were bracketed by

gﬁ? %%og%létu%éeg IQ egs dﬂerg gllq?rg}) ?ﬁ#%@;?%@_}&cgﬁ Sg%f/?‘ n‘%c%ﬁid over time.

m xture of 90 1 of cell suspension and 30 10 1 of
"c‘lcha womipgwlsidiswivedii Htheub WEGHOC Waten (HkiGAhu were administered under
6%1? L Eni{ets.s concentration of the final concentration)
& B &'fcubat ed for 10 nminutes at 37C. The nmixture
of cells and conpounds was added into the upper
A«h‘amb ePelivbryt Bpytedd-angd| lhabvemo Caxliengash ambtﬁfbso‘!/\@lhalation challenges were

04/ 08§§)98 Pd{agrazg%ﬁlggngrg%‘g% bﬁia%ll lrld-{l%alilﬂv’{%fresplrator and
Jﬁmabm&sp(mweamss) eatadl ichdlleage #&ﬁﬁﬁs,ofG@nwaﬁs Iﬁ@hﬂexh inspiratory

sol uti on, luted with chenotaxi s buffer,

PIRSHreE R cmHvQ» A3arn gamotxtppd Gerrs FaPYRPESY ILSP‘ér N‘F?e‘ﬁas diluted with
Pﬁ]ﬁ et ﬁﬁ‘cﬂ thrd¥fisld Qgﬁcfe%dﬁ%ﬁi Bre'vﬁu%etbﬁﬁmpEacﬁtanﬁziparfﬂdmmlstered as

ours. After 4hrs incubation, mgrated cells were
yoeamesell (Brtisks sige FA@ScaMe@Bélehmw(SmmChmnal CaH. Louis, Missouri) was

dlssoivl%d BBsRE, ﬁ%ﬂéepééuogm?al%e‘}%B 1aPE1|1191Q)n9 of 30, 10, 3, 1, 0.3 and

nd- was ues
' memvmi weel sdbsmmbﬁtly@repai‘udkfbxtneumzmnve. [ Sel ect ivity
test] Selectivity test was done in cal cium

. %asygemen} oro Ea?z?%% @thmlﬂszst%ggzp} bfhrédalmrgal a»\‘?’aséa mpe\éted to a Harvard

Ventilator (Harvard Apparatus, S. Natick, MA) via the endotracheal tube and ventilated at a rate

between 30-35 breaths per minute. Airflow was measured by a Fleisch (Hans Rudolph)
pneumotachograph and thoracic pressure was measured by a validyne pressure transducer (as the
difference between the pressure at the distal end of the endotracheal tube and room pressure). The
pneumotachograph and validyne were connected to a pre-amplifier and then into an MI
respiratory analyzer (Malvern, PA). Using the primary signals of flow and pressure the analyzer

computed airway resistance and compliance (as well as a number of other respiratory parameters).

Methacholine Dose Response Determinations: To assess airway responsiveness to inhaled

methacholine, cumulative dose response curves were constructed by administering increasing
concentrations of methacholine until increases in Rrs of between 100 and 200% were obtained. A

vehicle control challenge was performed prior to the first dose of methacholine. Changes in Rrs
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CCR1, CCR2, CCR4, CCR5, CCR7, CCR8, CXCRl and PAR-1
(pepti dase activate receptor) 10 stable

wda r0asefssysrant s. Methods for the test are the SHITEERR904/002496

that of CCR3. Only the differeppce is that different
stabl e transformants were used for these selectivity

S
&ﬁg%ﬁ%?%%%gogéxgﬂggﬁ%moQﬁ Ol}g) rjmﬁﬁtg pg?&ﬁﬁ&t QJrosg)ggl%r?o A osol challenges
Whrﬂacpamlhydph i10 siinutgse@r patrl iRirs retirfod derbgseliriephbesl bI ood
Twenty five of heparinized bl ood was 15 Iayer ed on

é?z‘errrginﬁ%f?n :OZ p%ﬁ Pgtl%e.j O lgé{éatlaﬂr?e '(\)@tgllggc[n rrftﬁ%ﬁ% Ya; éggér% 5’§1Ne percentage

invvadse ,in rbaﬁaﬁée aAhewd teyo atredch dved oﬁxﬁéthz[dhf)lh,@aﬂhsaahteﬂdﬂﬁﬁo theddomputer and

0 mn, rQom rature. After cetrlfu ation
'%% aroaasbl&e%@? ﬁ%or% 5 ahﬁovaﬂw&as (qlipe nggcre%traﬂ?ﬁ hich caused an

Ree YR BY REGRAAE! F200% qu&@meﬁn@md &) WiEreh&ts Yt 1@ddawo§ fh PCyg0 values
anti - human CD16 M crobeads (#130-045- 701, Mlte 3{
wrrstealculaiepas lessr(ashylP) o porgplizg the datasand aspquat forctBnilasge variation in
{eR8uR b (o RIPEI ) GERldek affhalsabE!l €d neut rophi| s ver e

then deplete y applying the cell suspension to BS

coI urms (#130-041- 304, M nyi Bi otec GrbH,

2 vpolan Eayages @olﬂq;mn@mp@mhg%w(dﬁg@@smga @@Zminations each monkey was

Jt h?‘{ﬁx supilld R & {%ba?bﬁ)[‘tlg%%él‘imﬁoqég @@%@aéoﬁécsa?ﬁodel 3C-10, Lake

$uveess,aWNE) wamulxtedlpesta]&a ¢ahiad andmcdggd {BERB figth ado beventh generatlon bronchus.

M 58 B Bt borinf b R H L o o3 R iR 9P hted through a

¢HafE] inthé Biofictdbdégy. @8lleCtedbdnibl@artgdimmeakbidly cérlifged at 2000 rpm for 10
cynonol nonkeys Macaca. fascicul ari ;me hi n

glugys ot Qg(’él (Theﬁ%ﬁu]t@g ppé,l%wergpgsusppxmgd yn C ee Hank s balanced
Slt4dhish. IBIRRS 5&&%1181@ e?fe&é‘B%@bAi 198&:951%'OHQur{gec%thExaéoﬁ{g%smon BAL
sensitivity to in Ascari s suum extract
wmrfhmw aitnmtmgdwat dnd l¢fhluagsy iTotahwhite edllls yeromﬂtlrtcrl of BAL fluid was
(%P(?alg% usm OaD 8 uel{rnf: g(p nfe? g@%lt"élln éggg I}}\P gnwrm d e}altsctorengg%ltlon was deter-
@aed b3x cmtmeg ymidmuih @260 qeils HomtadVtigte’ sdayledﬁ:ytsipudghde pparation.
each study the animals were anest het i zed with ketam ne

i804/ 08 98 :’CT/ EP2004/.0 d hl
les; gg)gi weEe o rc*lle%ocfIr %nor t? Asld %£§§T a{%r | geZhg after the first

dobe af ﬁiﬁkdﬁGconipotﬁhds (Baijh&fg of Gay P), lmﬁbdiﬂély befow each BEbs@pkRdiose, and 30
with a cuffed endoty ai:heal t ube

mu}&p r}élkf\r&id%hr qrttpecfg'a %geé(em@ aptgp | ]glooms %lacted from the femoral

fa&ainecﬂamm GeeltPi@ige@ht H0OEM 50 ESRHRPRAIPC GRBIHE plaliR] @Bl 8t -70°C until
(5 /kg, 1.m) was used to suppl enent anetheS| a as
#Feayde pr the test compounds.

Statistical Analysis: All data were evaluated statistically with the use of students t-test where a p

value <0.05 was considered statistically significant.

Results of receptor binding assay (RBA), Ca®" mobilization assay (Ca®") are shown in Examples
and tables of the Examples below. The data corresponds to the compounds as yielded by solid
phase synthesis and thus to levels of purity of about 40 to 90%. For practical reasons, the

compounds are grouped in three classes of activity as follows:

ICs=A 100nM <B 500nM <C
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5 Study Protocol. Airway responsiveness (AR) to
i nhal ed et hachroline foll owed by bronchoal veol ar

WO 2080%#8¢SBAL) t 0 assess airway cellul ar conmposraT/EIrR004/002496

(ACC) were determned 3 days-pefore (day 0) and 3
days after (day 10) three alternate-day (days 3,5,7)

TR bhR S He FEEATheniSHAED G8k/AGE tha‘ﬁnl'Oﬁtﬂ)lﬁ sWELifity against CCR1
, en studl es OW al r way

CERpAHR Y E6BE2nd @K@Rilrimeamﬁtmburdmgtaésamt ur n to baseline

(pre-antigen) levels. Treatnent studies were bracketed

ﬂ% oot} O\GSHSI 6t %ec?ljggeglg hnvehttdl GFwt 903@%@ fen gngﬁlbi@ effect on eotaxm-

changes 1 n sensi to antigen occ rred over

ﬂihm:eﬂ elsimatoigafiooign ebsmplhlsedd stmnEhtta/mtglin ﬁEGa@@ysV\At er

(10:50:40 v/v) were adm ni stered under |ight

nest heti si a.. Aer 0sol Dellvery System and | nhal ati on
tarting compou
g%éﬂiéﬁgégh—ﬂeﬁosop—rnhaIatlon chal | enges were
adm nistered by intermttent positive pressure
[Stadinp icongpovtdnAln Bird Mark 7A respirator and 15
m cronebul i zer (nodel 8158). Each challenge consisted
f 30 XImum i hEa essure=20 cnH20) .
Rowpr 2SR R MR BBt PE0T BT PRI
was diluted with PBS to a final threshold
concentration previousfly deterni ned¢for each ani malg,
and adm nistered as gq aerosol (pallicle size <2m
j cal Co, $. Qouis, M ssou
a concent lon of 100
0CB and &0

was db§solved in PB

ent |y prigpar ed for nebul@;at|on
I\/bas atory Syj Resi st @armpNeRS) :
The an 0 a g aLd_qNEnﬂ?IEI;!
(Harva d Apparatus S. Natick, MA) via the

30-35 Breaths per Nrinute. Airflgw was measuredllby a
Fl ei sch (Hans Rudol ph) ‘pneunot achograph and tHbracic
pressure was neasured by a validyne pressure

21? an S"'fl&' ?x{lx Soef tﬁlg:%l(%é >3 Gkl (Qﬁ:tﬁlet@a W% i Qﬁlog fa5d3 l5rcﬁchloro-phenol

t he |sta the en otrachea e and room
pr ess(2d)g, I%mmthelﬂrmTHEIﬁtﬁj)rlathaaladﬂed&NafﬁW gnd7 bmmol) in portions
connect.e and

; eSpI ?xgtt ¢ )r/rg)étﬁg,lpw%s %l ourpﬁftpre%giegtto r%om ternzperatlgc the solvent
si gnalvas afapiﬂrhtaw add 0P e F Werztth&né@ﬂlry]ZﬁT 4N N@@Huthe @rere added to the
ai rway resigtance and co S. wel | n

ot "ot lsor ol EEIRLF ok SIEvE) By SN EREs ae o ab NaOH aq. and

Respo@ater, [l liflivicibi t6ifve thE Sa5aRSB(3S- BM@Mrophenometrobenzene (40.0g,
responS|veness to _inhal ed 30 nethacholine, cunulative

dose Pedpbrssdiskiieleysalidre constructed by administering
increasing concentrations of methacholine until

[T eRRE Fidtte BES. &%&?(W@ﬁhl&&%h&@%)%ﬁ@d&%@ (4.08 g, 13.20 mmol) and
obtained. A vehicle control | enge was perforned

pri or TingDx dhdoride dihydudted(&7.87 2.2t2Raarhel) ImtOACHAM bk wes heated to reflux
Rrs V\Qr %qgﬂ(so %?e? §ocﬁ>gc\lT t/o E’E&Q Qe#pg%QQhe reaction mixture was poured into sat.

NaHCOj; aq.. The mixture was extraptcd with EtOAc. The extract was washed with brine,
and dried over MgSQ,. The solvent was evaporated in vacuo to give 5-cyano-2-(3,5-

dichlorophenoxy)aniline (3.53 g, 95.8 %).

3) 5-cyano-2-(3,5-dichlorophenoxy)aniline (3.53 g, 12.65 mmol) was dissolved in the
mixture of conc. HCI aq. (6.33 ml) and HOAc (2.53 ml). The solution was cooled to 0°C
and sodium nitrite (0.96 g, 13.9 mmol) in water (1.27 ml) was added dropwise with
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-38 were neasured continuously over a 10 m nute period
post aerosol challenge. Aerosol challenges were

woempaasesd by 5 to.10 mnutes or until Rrs retROMERR0042002496

basel i ne val ues. Determ nati otdlof PC100 Val ues: The

resi stance obtained with PBS was set as zero. The

per cedlirage AfteCIe Astitds the @8dcHba Afigu@oaseadded Aroptviseas ihe suspended
dose of rretgachol ine was entered into the conputer_ and

5 t heM Wy Pahi @3 4 02F JURPY Hhigfusat f‘é‘l’tfﬂnrfg%én&%"tﬁ(%-?’ ml) at
met haeRofrhdRa &Gl a8 RiFeAldsQBrr¥dior B0 aAMRQL: 3004, RRd p&éd infd water. The
resi stance of 100% above baseline (PC100). Differences

(day rediggymipiur¢ apexteted #ithdsOAqe Fhe extagiivar wephed with sat. NaHCO,

| ogs [(bas . hZ r.
| 2% G35 LN 41 G RS0 014 U6, 0L 0 A By sy
bet we@h-dethilorapteno:B) phalybalferytshloridt ay ayexwrFedvwden(44p g, 97%): HPLC-

net h Iy t ] i Of ach nonkey
wes 8 Bl R s B e O BRI E ™ ber opt 1 ¢
bronchoscope (O ynmpus Optical, nodel 3C- 10, Lake

Bumgde$-1 NY) was gui ded past the caring and wedged
into a fifth to seventh generation bronchus. A total

f of . bi at uffere By 7.4) was
Rl eadlamtmasithg A8 F b s Rinot eheat: 1% he
bneachdfomaméde Col | ect ed sanpl es were i nedi ately
centrifuged at 2000 rpmfor 10 mnutes at 4C. The
resulting pellets were resuspended in Cat++ and Ng¢+
free Hank's bal anced 15 salt solution. To avoid
possi bl e effects YWf the BAL procedure on |ung celdul ar
conmposition, BAL _was performed on alternati ng Chiral
and |l eft lungs.ATotql white cells per millilitg

BAL fluid was |obtallned using a Coult&r gouyer cl
(Coul ter Corg< e FL) . B \\E’ell cufposilti on was
det erOgnmiAed[ by counting_a niji-fym g s froma
Wi ght'/§ statned cytospin s EpAr at i | ood
SanplC¥s: B d'|sanpl es were col |l ected pri and

and 2hr after the first 20 ddse of the

test conpounds (norning of day 2), immediat Ly bef ore

each subsequent dose, and 30 mnutes, |hr d 2hr

after the fi| jal dose (evening of day 9). Bl dbd was

collected fremthe fenoral vein into EDTA,

centrifuged at 1500 rpm for 15m nutes at 4C and the

_Elbasma stored at -70C until assayed for the test .
wpsuengion oS(R-(+H3Braminoqninuslidines2HCA| (R.8¢ g1 K 4veymeol) in dry CH,CLy(25 ml)

ISt ] i -
ALY S bl g elag e LSS o room emperr
Htlewéds by cthé lagdisipm mif f the anlutioRed Ui-tyanoR-(8.6 elqhi awophonexy)phgnylsul fonyl-

) + noRi.li.zat say. (Ca2i r.e sho
HOB ke £ viIRPon SBEhRY: B PGt oA Tor 5 howrs a
@BainateMpéraae) ARSI, t(06( k) easpddeddmdate yitludesadyashed iwdth water, sat.
lg'g gag%l)gyr}?ezauf 8%%&0%7% Sgé(g«al \F/ésloﬁ'f:r?}];w&ug\la% rat%]:l, z?n%otlfxte product was
fecrystallized from the mixture of EtOAc and hexane to give N-(R)-(+)-(1-aza-bicyclo[2.2.2]oct-3-

30m nut es,

yl)-5-cyano-2-(3,5-dichloro-phenoxy)-benzenesulfonamide (4.30g, 79.2%) as white solid.

'H NMR(300 MHz, CDCI3): 1.46-1.594 (2H,m), 1.68-1.72 (1H, m), 1.86-1.88 (2H,m), 2.69-
2.99(6H, m), 3.20-3.28 (1H,m), 3.46-3.51(1H, m), 7.00 (1H, d, J = 8.67 Hz), 7.04 (2H, s), 7.32
(1H, t, J = 1.7 Hz), 7.79 (1H, dd, J = 8.64, 2.07 Hz),8.31 (1H,d, J = 2.07 Hz); HPLC-MS (ESI):
Calcd for C,oH;9C;;N;05S [M+H]" 452, found: 452.
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conmpounds are grouped in three classes of activity as
follows: 30 IC50 = A 100nM < B 500 nM< C WO
wERDO40£a898398 PCT/ EP2004/ 002496 -39 The conmpourBERR004/002496
the present invention also shay.nore than 100-fol d
selectivity against CCRL, CCR5, CCR7, CCR8 and CXCRI
ﬂdle&ﬁﬁ§ﬁ§Quz8?§9'ng assays. The conpounds of the
gent imvention show dose- dependent inhibitory
effect on eotaxi n- induced chenotaxis of human
Melsingipphti: 2 55-200dC §decomp) acti vity in vivo assays. 5
Procedure for starting conpound [Starting conpound A]
n 5% d|chIorophenoxy)phenylsquonyIchlor|de
%nﬁg%f@cgﬁ O-r 0\ G OC 0O0C ON-ONHNS I
I I C 11 ON I NN N (1) To a m xture of
Amnhygmdeﬂkmh%ro-benzonitriIe (24.0 g, 131 nmol) and
3, 5-di chl oro-phenol 10 (32.0 g, 197 mmol) in dry THE
20 nl& was added NaH (6.84 g, 171 mmol) in portions
1#%P4$mrﬂ1xture was refluxed for 1 hour. After cool ed
to roomtenperature, the solvent was evaporated, and
3-Onpod2- (S,Sﬂm@lqmmhenoamd N2Q-dimetfylahNndia®hll)a Y- [2v(@153hoxo-pyrrolldm -1-

ﬁ qs ]% lire5| The preC|p|tate was col | ected

i F%ﬁe"esﬁ’ oY gd with 0.5 N NaCH aq. and water,
dried in vacuo to give the
@) cy anoyare-L33,5-dikihidrb-phanpke e ByJimiethy bbninzeng)-beter suifonamide
15 98.4% as slight yellow solid. (2) The m xture of
5-cyano- 2- (3, 5- dlchlocﬁphenoxy) nitrobenzene (4.08 g,
13.20 mmol ) and Tin(If'l) chloride dihydrate (17 87 g,
79.20 mmol ) in Et CAc £R00 nmL) was heated to r  ux
for 2 hours. After il to room tenperature lthe
reaction m xture wagpo ed into sat.

O //O 0O Cl o o
/S O\\ //O
cl s
I NH
N N Il

N

To a solution of N', N'-dimethyl-ethane-1, 2-diamine (74.0 mg, 0.84 mmol) and Et;N in
dry CH,Cl, (3 ml) was added the solution of 5-cyano-2-(3,5-dichlorophenoxy)phenylsu]-
fonylchloride (90%, 282 mg, 0.7 mmol) in dry CH,Cl, (6 ml) dropwise. The resulting
solution was stirred at room temperature for 1 hour. CH,Cl, (60 ml) was added and the
mixture was washed with water, brine, and dried over MgSQO,. The solvent was
evaporated, and the residue was purified by column chromatography (CH,Cl,/CH;OH =
10:1) to give 5-cyano-2-(3,5-dichloro-phenoxy)-N-(2-dimethylamino-ethyl)-benzene-
sulfonamide as white solid (220 mg, 75.9%): HPLC-MS (ESI): Calcd for C,sH,,CI;N;0,S
[M + H]" 414, Found: 414



10

15

20

NaHCO3 aq.. The mixture was extracted with Et CAc. The
extract was washed with brine, 20 and dried over

wovyBods4sdhe sol vent was evaporated in vacuo t PQ@i/ER2004/002496

5-cyano-2-(3,5- dichl orophenoxgp)aniline (3.53 g, 95.8
% . (3) 5-cyano-2-(3,5-dichlorophenoxy)aniline (3.53
12, @5 0mBledhyVVbyndii®Rab “edlohdd the m xture of conc.
@5126 33 r)d and HOAc (2.53 ni). The solution was
cool ed to OC and sodiumnitrite (0.96 g, 13.9 muol)
in water (1.27 m) was added dropxM se with WO
LA ngBr After 30

m nutes, the reacti\pn m xture
the suspended m ¥t urHof—G4+S- (N. 6.32 nmmol) in
saturated solutioN of [SO2 in HOAC '~ m) at 5C
The reaction m xture stirred for m nut es at
10C, and poured into water. The resulting m xture was
extracted with Et QAc. The extract was washed with sat.

NaHCCR, 2 nftfture d¥ diltyro- A5 Gbhe oﬁg% 029 -mnl&§ 2Pt ¥ &¥romo-ethane

was evapor at ed in’vacuo tO I ve cy ano- 2-
(3, 5-@iselsl &ﬂ@pheqibmﬁH@hbﬁ&plrsu I“fa@wdedﬂ‘{zﬁﬁ)b @8 9ang, £.00 mmol) at room

?:;_g\ll—mﬁ} ?\‘% 5 gvg’z @%CSQEL%é’ er&)g,% zqu tgg (ilven]; Was evaporated.

N-(R) T}(e-ln)lx(uie \aisad-xhtedy&ﬁihditQAE.(Z]OOﬁL)- Faghed Wﬁh Wmﬂ,csaQNézEO;aq brine,
5Ch|dlr ?aa}qld 8@8%@@ ”lé:!é%) %:er&%veafrllee%%l?rfég %(Ir’\ngl(lx_j/Fel— —bromo-q{pyl)\pyrrohdme-
To a BYSPERIhDWadised @rné)ﬂt)steﬁvﬂﬂﬁbﬁtqﬂ‘tﬁeﬂy&iﬂcdhd}ﬁ(sm 70.4%).

(2.87 g, 14.4 mml) in dry CH2C12(25 m) was added

Ft 3N (5.88 ni The m xture was stirred f
@) houteyame-2r o@n% @‘é%fé’rl%‘?’eﬂ"é) 6{% %m@lywmt%f‘éh%hdﬂ\f 2048 5-dioxo-pyr-

of t hr%h&ﬁll%tl) &Hyl?f)enzenesulfonamde

5-cyano- 2 5-di chl or ophenoxy) phenyl sul f onyl
I Cl
o
o 0 © cl o0 9 T ©“
~s? \/\ -5
HN”
N
PN I <N ll

H/

To a solution of 5-cyano-2-(3,5-dichloro-phenoxy)-N-(2-dimethylamino-ethyl)-benzene-
sulfonamide (41.4 mg, 0.1 mmol) in ldry DMF (2 ml) was added 1-(2-bromo-ethyl)-
pyrrolidine-2, 5-dione (30.9 mg, 0.15 mmol) and NaH (60%, 6.00 mg, 0.15 mmol). The
mixture was stirred for 8 hours at 90°C. After cooled to room temperature, the solvent was
evaporated. The mixture was diluted with EtOAc (60 ml), washed with brine,and dried
over MgSO,. The solvent was evaporated and the residue was purified by preparative TLC
(CH,Cl,/CH,;0H = 20/1) to give 5-cyano-2- (3,5-dichloro-phenoxy)- N-(2-dimethylamino-
ethyl)- N-[2-(2,5-dioxo-pyrrolidin-1-yl)-ethyl]-benzenesulfonamide (44 mg, 81.6%) and
the free base was converted into HC1 salt by 4N HCl in dioxane.
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15 chloride (90% 4.83 g, 12 nmol) in dry CH2C12 (10
m) dropwi se. After stirred for 5 hours at room

wa mopes4adsur e, CH2Cl2 (160 nli) was added and t CTEBDOW®@®2496

was washed with water, sat. N&®CO3 aqg., brine and
dried over MpSH. The sol vent was evaporated, and the

pr oduttt NNERE300 B YSb@h): iszeth (aRM2tdsqen o5t H5e @l br S, 956-3.80(2H, m),
and hexane to

N (R) 3.%52.}1(,1@%?7;&&1&@%1 8.64 Hz), gOP(2H, 5), 7.33 (1H, 5), 7.81 (1H, d, ] = 8.64

1) - 3 igd B0 - d :
2 A LM I P R 0RO G AR 539, found
CDC13939-1.46-1.59 (2H,n), 1.68-1.72 (1H n), 1.86-1.88
(2H, M, 2.69- 2.99(6H, n), 3.20-3.28 (1H m,

- ) , 7.00 (1H, d, J = 8.67 Hz), 7.04 (2H,
@@%99§g§%&§¥ﬂ§5?, J = 1?7 Hz), 7.79 (1H, dé, J = 8?64,

2.07 Hz),8.31 (1H, d, J = 2.07 Hz); HPLC-MB (ESI):
Maltingipbior: C20HL9C12N303S [ M+H] + 452, found: 452. WO
2004/ 084898 PCT/ EP2004/ 002496 -41- Mol ecul ar wei ght :

Ag&&g%&g\gﬁpoi nt: 215-220C (deconp.) Activity

gra ctivity grade 1C50: A 5 Exanple 1-2
5-cyano- 2- (3, 5-di chl oro- phenoxy) -

Ast{vity dradel@®yl2ani no- et hyl ) -

N-[2- (2, 5-di oxo-pyrrolidin-1-

o ) p_gi ] - benzenesul f onam de (1)
- =2- (3, 5-di chl or o- phenoxy) - N- ( 2- di et hyl am no- et
hyl ) - benzenesul fonamide C d O"OOdC ~1 0dC

(3$-0icHofd-pheniaky)-3-|(B5)N1LH-ind €-3Fyimethyd) pipéraginedl -shlfonyl]-benzonitrile
N -di met hyl - et hane-1, 2-diamne (74.0 ng, 0.84 mmuol)

ﬁﬁ‘d I':[b%l)\!bIet?zyloxycarbonylamino-3-(1H—indol-3-yl)—propionylamino]-acetic acid ethyl ester

- H
N H
N
0
O
OH O
NH
o ——>  o. _NH o)
I \n/
é O

To a mixture of (25)-benzyloxycarbonylamino-3-(1H-indol-3-yl)-propionic acid (4.16 g,
12.3 mmol), 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide hydrogen chloride (2.83 g,
14.8 mmol), 1-hydroxybenzotriazole (1.99 g, 14.8 mmol) and Et;N (5.14 ml, 36.9 mmol)
in dry THF (20 ml) was added amino-acetic acid ethyl ester hydrogen chloride (1.72 g,
12.3 mmol) portionwise. The reaction mixture was stirred for 3 days at room temperature.
The organic solvent was evaporated in vacuo, and the residue was diluted With EtOAc.

The organic layer was washed with 0.5N HCI, saturated NaHCOsaq., brine, and dried over
MgSO,. The organic layer was concentrated to give [(2S)-benzyloxycarbonylamino-3-
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dry CH2C12 (3 nml) was added the solution of
5- cyano- 2- (3, 5-di chl or ophenoxy) phenyl sul -

wd moybsadsor i de (90% 282 ng, 0.7 mmol) in dry KHZODR04®2496

m ) dropw se. The resulting s#dution was stirred at

room tenperature for 1 hour. CH2C12 (60 m) was added

and tdm.mam&tﬁ)" sromﬁymaﬁb}a@hem had By Béster §5.110@, 9A9M) as yellow sticky
dri ed over MgSO4 sol vent _was 15 evaporated, and

t he rekiHPLE- MﬁéEwr@aﬂqdefer GytoNiQivHidh ﬁéﬁef?l&gr 43y
(CH2CI 2/ CH3OH = 10:1) to give

G Y 2 ke Syl FRLCE nBARRR NI BB A nO- et
yl)-ben o5

zene- su fonam dé as white solid
75.9%: HPLC-Ms (ESI): Calcd for C19F91C12hBO4S [M +

H + 41 oungd: 414 WD 2004/ 084898 PCT/ EP2004/ 002496
-42 ( =Nr onp- et hyl ) -pyrrolidine-2, 5-dione O
Q Br O\NO To a m xture of dihydro-furan-2
5-di one S @ 00 nmmol ) and 1 nmo- et hane
(1.50 g, 8. in CH3CN (20 s \added K2CO3

(829 ng, 6.00 N 0 e oThe
m xture was stifrredpat rgflux overnight and t he

sol vent wag evapprated. @he mixture was
, washed with water, sat.
ried over MpSO4. The sol vent Nkgs 0
evapor ated t O gi ve 1-(2-brono-ethyl)-pyrrolidine- 2,
at was used for next step without further
on (580 ng, 70.4% . (3) 5-cyano-2-
(3, 5-di ¢hl or o- phenoxy) - N-(2-di net hyl am no-ethyl) -
N-[2- (2, 5-di oxo-pyr- 10

rol T dpe Lyl et Pylil phenshs HEPRRBEAG0 S w 2% Lofiion of [25)-

O /i
benzyloxycarbonylamino-3-(1H-indol-3-yl)-propionylamino]-acetic acid ethyl ester

(5.10.g, 17.6 mmol) in dry MeOH (30 ml). The reaction mixture was stirred under 1 atm
of H, in hydrogenator for 1 day at room temperature. After removing all particle with
celite pad, the filtrate was concentrated in vacuo to give [(2S)-amino-3-(1H-indol-3-yl)-
propionylamino]-acetic acid ethyl ester (3.26 g, 91.6%) as an oil: HPLC-MS (ESI): Calcd
for C;sHsN;O05[M+H]" 290, found: 290.

3) (3S)-(1H—indol-3-ylmethyl)-piperazine-Z,5-dione

: |
o | 0
N/\n/o\/ — NH
NH, : 0 HN\H/J

o)

bdu o

The solution of [(2S)-amino-3-(1H-indol-3-yl)-propionylamino]-acetic acid ethyl ester
(3.25 g, 11.2 mmol) and Et;N in dry MeOH was heated to reflux overnight. The resulting
white precipitate was collected and dried to give (3S)—(lH-indol-3-ylrhethyl)-piperazine-
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HN\ ~\NI \ I~ ONIlI /N"O N NHTo a solution of
5- cyano- 2- (3, 5-di chl or o- phenoxy) - N- ( 2- di net hyl am no- et

wdiyoo)/edaesszene- sul fonam de (41.4 ny, 0.1 nmol )PAMERR0§H/002496

DMF (2 m) was added 1-(2-bromsethyl)- pyrrolidine-2,
5-dione (30.9 ng, 0.15 nmol) and NaH (60% 6.00 ng,
0. 15 Miohe (1T8F g165. 993 IHBIC-NBS(ESTY. Idakkd $:0€ .8 ,ﬁ?@;[ﬁﬁﬁt] 244, found:
90C. After cooléd to roomtenperature, the solvent was
evapo¥dt ed. The nixture was dil uted mnth Et OAc (60
m ), washed with brine,and dried over MyS04. The

Iveﬁ Iﬁﬁﬁ BRgasipe residue was purified by
%?epar tive T gfﬁ%%Hgg 2/ CH3OH = 20/ 1) to give
5-cyano- 2- (3, 5-dichl oro-phenoxy)- N-(2-di nethyl am no-
et hyl) -
N-[2-(2,5-dig Al i din-1-yl)-¢ [j¢nzenesul f ona

n—eN._oxgane.
2004/ 084898 PCT/EP2004/002496 -43 'Fihl‘QSOO Nkh,
CDC13): S 2.76 (4H, ¢ :
rfs}rel.01

3.74-3.80(2H, n),
8.64 Hz), 7.09 (2H,
HPLC-I\/S (ESI): CHN
539, found: 539. 5

= 8.64 Hz),8.21 (1H,s);
C23H24C12NA05S. HCl [ MrH]
Mol ecul ar wei ght: 575.90° Melting point: Activity
grade CCR3: A Activity grade 1C50: A Exanple 1-3 10
4- (3, o lakpnSioR oph@mm&m%uﬁx(@&de((@m Ignsi@é maro¥)l iN8EyBHD (10 ml) was

- pi perazine-1-sul fonyl]-benzonitrile

[ (2S)addechity| sskvelan(ﬁaﬁ -&rﬁohérysne(tm Plﬁ@éifu)l%z yidjang (B39 @n 123 mmol)
yl am xﬂﬁdmaﬁst;ﬁlf dx%f)bvge.etl"né’ %eaaﬁﬁl%lxm% k]’a&tﬁ’red at 75°C overnight, cooled to

room temperature. 0.19 ml of water, 0.19 mL of 4N NaOH aq., and 0.58 ml of water were

(1,dJ

successively added to the mixture at 0°C. The resulting white precipitate was filtered off
with celite pad, and the filtrate was concentrated in vacuo to give 3-(piperazin-(25)-
ylmethyl)-1H-indole (0.26 g, quant.) as a yellow oil: HPLC-MS (ESI): Calcd for
Cy3H;7N;[M+H]" 216, found: 216.

4) 4-(3,5-dichloro-phenoxy)-3-[(3:5)-(1 H-indol-3-ylmethyl)-piperazine- 1-sulfonyl}-

benzonitrile

Cl

0
* O\\S//O
3> N/
NH :
HN\)
HN
CN

To a solution of 3-(piperazin-(2S)-ylmethyl)-1H-indole (33.0 mg, 0.15 mmol) and di-
isopropyl-ethyl amine (0.08 mL, 0.46 mmol) in dry THF (2 mL) was added 5-cyano-2-

ZI
ZT

(3,5-dichloro-phenoxy)-benzene-sulfonyl chloride (50.0 mg, 0.14 mmol) in portions. The
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OH K N-~"YO/ 0 NHH 31- (Q/NH 0O To a m xture of
(2S) - benzyl oxycar bonyl am no- 3- (I Hi ndol - 3-yl ) - pr opi oni

waoaeisisgsd. 16 g, 12.3 mmol ), PCT/EP2004/002496

1- et hyl - 3- (3-di met hyl am nopr opd-) carbodii m de
hydrogen chloride (2.83 g, 15 14.8 mmol),

1-hy %Mﬁ)mr“}a@&ﬂ*&l thrl2 Qcﬁmgat ra&n &nﬂﬁﬂb}re angk sE;Iv%N was evaporated
(5.14 M, 36.9 mol) in dry

ami ngb eets dbagssilug ey |Pu’é§?de‘i’y Hsﬁa?ref@@ )“ém(_GHiz(aé]\’f@@HﬂO/ 1) twice to
9, I14ve3 4@9'&0}11%9& bieROWMA-8 SN B m&%tm& @].mp%ﬁn%@mfonyu-bem-

stirred for 3 days at room tenpera e organi c
sol venmlevﬂészoe;\gai)é%émedwmﬁ sphduo, and the resi due was
diluted with Et OAc. The organi c layer was washed wth

0> n Hpr Bt ARLE kB P ads o7 RIS, 2579 A (180 agy 20,9 Hz), 3.83-

20 My e or ganl C ayer was " canceéntr at ed
[ (29)3.&ea1ny IdQXyaarlkHH)th 287210 437 W0.280)} /@8 4883(1H, d, J = 2.3 Hz), 7.10-

CTH R aE T PR gl s i £ 208 P BB 20H1 & 7= 19 i, 7.7

ester74(5(1140d91 29 H3Y)7.5357 38t HOAY s 7.§ Wy, 79151 7. 78HiPHCadVB= 2.1, 8.7 Ha),
(ESI): Cal cd for C23H25N306[ M+H| + 424, found: 42

[ (2S)8&hi (A 3o} 1 A28 RS (BH»yld) ﬁrop?énﬁ%mﬂ?dic%ﬂéet(ﬁél) Caled  for

aci d &t A H* M1Oddha:¥41 0 OONH O NyO NH2 | O
5 To %%%gf)e?s]ﬁgﬁ gf 10% Pd/C (0.50 g) in dry McOH (70

m ) was added a sol ution of [(2S)-
benzyWolkgwarteagiy| Sdti#eo- 3- (1H-i ndol - 3-yl ) - propi onyl ami n
o] -acetic acid ethyl ester (5.10. g, 17.6 mml) in

dry l\ﬁ%ﬁln%%gnppwgt\@ reaction mxture was stirred

under in hydrogenator for | day at room
tenperature. After renmoving all particle with celite
pad, Adwitygtade @CB3whas concentrated in vacuo to give
[(2S)-am no-3-(1Hindol -3-yl) 10 propionyl am no]

- acet ester (3.26 g, 91.6% as an oil:
HPLC-Ik}g1 ?’%@q‘)‘jgkgl cd for CL5H1I9N3G3[ MtH] + 290, found:
290. - '
Example 1-4

4-(3,5-dichlorophenoxy)-3-{[2-(1H-1,2,4-triazol-1-ylmethyl)-1-piperazinyl]sulfonyl} benzo-
nitrile hydrochloride '

(D 1,4-dibenzyl-piperazine-2-carboxylic acid methyl ester

To the preheated solution (50°C) of 2,3-dibromo-propionic acid methyl ester in toluene
(40 ml) and Et;N (5.80 ml, 41.6 mmol), was added N,N’-dibenzyl-ethane-1,2-diamine
(4.90 ml, 20.8 mmol) dropwise. Resulting white slurry was heated to reflux to a clear

solution and the solution was stirred at reflux overnight. After cooled to room tempera-

ture, the reaction mixture was extracted with 2N HCl (ca.500 ml) and the extract was
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(3) (3S)-(1Hindol -3-yl nethyl)-pi perazi ne-2, 5-di one o
ONH H I1Il( HN NH2 OO The solution of

wd 10aghs4a98 no-3 - (I H i ndol -3 -yl)-propi onyl an rT/EP2004/002496
-acetic acid ethyl ester 15 ($ 25 g, 11.2 mmol) and
Et 3N in dry MeOH was heated to reflux overnight. The

resul t] WAt el tat e ] [ O .

gi ve lielgggl}z%f p{l&\nﬁg F‘@?&yl ?I’rl%t ?]ck\{/\f?t?{s g%lﬁg r%%% I%gtéa%&% \gllh‘{ E{(l)Ac three times.
2004/ U34S 98 Gk ka2 @esht Q@ RYU Bhine, drietboveRMgSOi, andcqnienB@ted to give 1,4-
8’4 46S?igéﬁqgl;pﬁ'}?%ﬂ%in@%r%x)yiic g(?ild Crgetﬂyqrestce:} 3(5”/ ? I\g?%%%i -21 colorless oil:

3- ( pi HEL@MNHSDSalel 162 tChH, N, OHM #0325, QuidH 3] HN HNJ
O 5 To a suspension of lithiumalum num hydride (0.19

(%a ﬁt 8%%&1-6&&53’-2; )Ene }il'acr)mlm ) was  added the
(3S)- (1Hindol - 3-yl met hyl ) - pi perazi ne- 2, 5-di one (0.30

g, 1.23 | ) in TOE (10 m ) dropw The reaction
m xture/ was \stirred\at 3 C overni cool ed tooﬁhgom
t enper a ure/ 0.19 m/ of "water, 0.\\9 gL of 4N aqg. ,

aly a to the

Y
he rgsw ti ngwhite preci-pjtat gywa

filtered of f 16\MLLyﬂcel'te pad, and the kilt/ate was
concentrated in vacuo t e 3-(pi perazin-(2S)- '
yl met hyl )-1Hindol e (0. § quant.) as a yell ow
HPLC-MS (ESI): Calcd for SHL7N3[ M+H] + 216, fou
216. (5)
4- (3, 5-di chl or o- phenoxy) -3-[(3S)- (I Hindol - 3-yl net hyl)
- pi peFatienguspengigh fod dighipm dhemipwn i hydiide (1.54 g, 40.6 mmol) was added 1,4-

dibenzyl-piperazine-2-carboxylic acid methyl ester (3.00 g, 9.25 mmol) portionwise at

m xture at

room temperature. The reaction mixture was stirred at reflux for 3 hours. After cooled to
0°C, 1.5 ml of water, 1.5 ml of 4N NaOH aq., and 4.5 ml of water was added successively.
The mixture was stirred for 1 hour, and the white precipitate was filtered off with celite
pad. The filtrate was .concentrated in vacuo to give (1,4-dibenzyl-piperazin-2-yl)-
methanol (2.74 g, quant.) as a yellow oil: HPLC-MS (ESI): Caled for C;sH,4N,O[M+H]"
297, found: 297.

3) 1,4-dibenzyl-2-chloromethyl-piperazine

To the solution of thionyl chloride (1.63 ml, 22.4 mmol) in CCl; (30 ml) was added the
solution of (1,4-dibenzyl-piperazin-2-yl)-methanol (2.74 g, 9.25 mmol) in CCl, dropwise
in 10 minutes. The produced suspension was stirred for 2 hours at 77°C. After cooled to

room temperature, 20 mi of ice water was added and the aqueous layer was separated from
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C HNNOOO\VOd -~NHS\ NHI HNJ HNJ 15 CN To
a sol ution of 3-(piperazin-(2S)-ylnmethyl)-1Hindole

wq 884/0848%p, 0. 15 mmol ) and di- isopropyl -ethyl BIH/RRE004/002496

(0.08 nm., 0.46 mol) in dry THB-(2 nL) was added

5-cyano- 2- (3, 5-di chl oro- phenoxy) - benzene- sul f onyl

chl orthélgrghh® séiveil, TS i o ARREJusi1ayePAES AdpikEed td @ W 4N NaOH aq., and
2004/084598 PCT/ EP2004/ 002496 -46 reaction m xture

was sKiraqiewith CHE Inbraedings. (1ds rrmbinpd prpepie dayerpas dried over MgSO,,

sol veph WR3nENaPR g?\teecqowﬁl& 81@9/'1’19:}1 wellBu %Elrlﬁéj l%“@ohyiﬁr? chromatpgraphy on
purified by preparative TLC (CH2

to gilice gel (CHZClszeOH—30/ 1) to give 1,4- dlbenzyl 2- chloromethyl-plperazme in crude

S B s e

as a mnnmewstbd)ut durtliar pudi fdhdn( BIPDCNHE (ESIPQTB0d for CioH,3CIN,[M+H]" 315,
2.56- 3. 07 fs , , 3.71-3.75 (1H, d, J = 10.9 Hz),

3.83-19d88M 1 H "4, J = 11.1 Hz), 6.98 (2H, d, J = 1.7

Hz), 7.04-7.05 (1 H d, J =2.3 Hz), 7.10- 7.15 (1H,

® JA,4dBetdz)-2-(1H-2Q;47tridool {1 Binethyl)plperazidd Hz) , 7.28-7.29

(1H, t, J=1.9 Hz), 7.37- 7.40 (1H, d, J= 7.9 Hz),

7.55-7.58 (1H, d, J= 7.5 Hz), 7.75-7.78 (1H, dd, J=

2.1, 8.7 Hz .09 (1H, br), 8.286°8.29 (1H d, J =

2.1 Hz); HH (ESI): Calcd fqg
C26H22C12 H + 541, found:<S
wei ght: 541. 46 By ti ng point: 128- 1290
grade CCR3: A Actl,vity grade 1C50: A
4- (3, 5- dlchloro

le 1-4
cil2-(1H1, 4 t azNémyHm
thyl)-1- plpera2|nyl] quonyI} benzo-

& o

To a sblution of 1,2,4-triazole (48.3 mg, 0.70 mmol) in DMF (2 ml) was added NaH

bl ecul ar
Activity

(18.3 mg, 0.76 mmol). After 10 minutes stirring, 1,4-dibenzyl-2-(chloromethyl)piperazine
(200 mg, 0.64 mmol) and KI (156 mg, 0.70 mmol) were added to the mixture. The mixture
was stirred at 60°C overnight. The mixture was diluted with EtOAc and washed with water
and brine. The organic layer was dried over MgSQO,, filtered and concentrated in vacuo.
The resulting residue was purified by column chromatography on NH-silica gel
(Hex/AcOEt =1/4) to give 1,4-dibenzyl-2-(1H-1,2,4-triazol-1-ylmethyl)piperazine
(220.0 mg, 99.7%): HPLC-MS (ESI): Calcd for Cy H,sNs [M+H]" 348, found: 348.



10

15

nitrile hydrochl oride (1)
1, 4-di benzyl - pi perazi ne-2-carboxylic acid nethyl ester

wooD/o0d#898H \ N N-b 20 To the preheated sol uti @CERW)4/002496

of 2, 3-di brono-propionic aci d4%ethyl ester in toluene
(40 M) and Et3N (5.80 m, 41.6 mmol), was added

@b N -Z(1ibenzylirigbhayencthy)piPeamind @ihydrdciéridd , 20. 8 mol )
dropwi se. Resulting white slurry was heated to refl ux
to a clear solution and the solution was stirred at
reflux ovegmmght. After cooled to roomtenpera- ture,
the reacti xture was extracted with 2N HCO (ca. 500
m) and t xtvxact was WO 2004/ 084898 H-—ClI

PCT/ EP2004/ 00249 -47 neutralized with gN NaOH. The

aqueous | ayer wagy ;jg/tknes.
drfi ed ‘EV
1§

yl est

extracted with Et OAc tN
The organi c | ayeér el with brine,
MySO4i and congentr tedééoggive T, 2>
di benzyl - pi per azine- 2- ¢ g ylic acid neN

(5.73 g, 84.8% 4as a colorless oil: HPLE-MS (ESI):
Cal cd for ors 24M2C2[ MHH] + 325, found: 3H57Ch (2)

Pl perazi n-2-yl)-nmethanol O O OH

¢ suspension of lithium alum num hydride

0" Mol ) was added 1, 4-

di benzyl - pi per azi ne-2-carboxylic acid nethyl ester

(3.00_.9g, 9.25 mml) portionwi se. at room.tenperature,

The rEhet i SRR 3y d-Atibengy) #-F Tk 2 Fiaal TGy Bpiperazine (206 m,
hour 5 5AhIG1) it MRDEA3100n1} Wabbdded a FeWliroBs oA €10 inl 1,2-dfxane and 20%
of 4N NaOH aq., and 4.5 m of water was added

succeksd PR, (10pHa)mlhe oyixdurgans stired everfight underdidyr atogerghere with a
he . o | £ oL

pad. "HHaS TEELA 56 R Lt ERERCM] pllnd iShlr yas concentatd
(1, 4-idihewmy yd gk p2(1dlz1,2,42riado)-1-yinedthnd)pirerazihe 7dihygirochloride (122.9 mg,

o LA ARG Crica B AR, bR 165306 (&

(6) tert-butyl 3-(1H-1,2,4-triazol- 1-ylmethyl)-1 -piperazinecarboxylate

_cl
H H
N

SHRsENGRS

To a suspention of 2-(1H-1,2,4-triazol-1-ylmethyl)piperazine dihydrochloride (104 mg,
0.39 mmol) and Et;N (157.7 mg, 1.56 mmol) in CH;Cl, (3 ml) was added [{[(fert-butoxy- |
carbonyl) oxylamino}(cyano)methyljbenzene (106.5 mg, 0.43 mmol). The mixture was
stirred for 2 hours at room temperature. The solvent was evaporated in vacuo, and the residue
was purified by column chromatography on silica gel (MeOH/CHCl; = 1/50 - 1/10) to give

| tert-butyl  3-(1H-1,2,4-triazol-1-ylmethyl)-1-piperazinecarboxylate  (50.9 mg, 48.9 %):
HPLC-MS (ESI): Caled for C;,H,0NsO, [M+H]" 268, found: 268.
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15 (3) 1, 4-dibenzyl-2-chl oronethyl -pi perazine CI ftOH
NN To the solution of thionyl chloride (1.63 m, 22.4

wOornois4sys CC1l4 (30 nl) was added the sol uti orP@HEP2004/002496

(1, 4-di benzyl - pi perazi n-2-yl )-30et hanol (2.74 g, 9.25

mmol) in CO4 dropwise in 10 m nutes. The produced

(SHSPans bR WRS[SSdyhkd-2¢,§ -efchlaroﬁsﬁéﬂoﬁy)atpth?yﬁsulHnyﬁ [3-(1H-1,2,4-triazol-1-
cooled to 20 room tenperature, ice water was
added/methy)-hoinsrpsosepsbaxlater  was separ at ed from WO

2004/ 084898 PCT/ EP2004/ 002496 -48 the organic

solvent. The PH of aqueous |ayer was adjusted to 12

with 4N NaCH aq., bnd extracted with CHCL3 three
times. The conbi ngéd organic | ayer was dried over
MySO4i  and con hat ed tongF;l\brovxm sh oi |l whi
was purified by m chro Qgr}qphy on SI|IC s
(CH2C12/ MeOH/30

1, 4-di

(3 089 exca. 90% purity from NEna
corrp@und f ed for TEexXt™ reactilon wit hou
purificatig PLC- M5 (ESI): galc o
C19H23d N2[ M¢H] + 315, found:

1, 4- di benzyl - g{-(l CN
H-1,2,4-tria9 1y|methy|)piper NN ~N
NN NN/ I I\ 10 To a solution 124tr|azole

(48.3 ng, 0.70 mmol ) in DVF (2 m) vvas added NaH

(18.3 ng, 0.76 mmol ). After 10 minutes stirring,

1, 4- dFonquééiutlgn( Ghl i@fr@ﬂ%‘i hyJ(])}le Qlttﬁﬁdlq C?/1lélgtg?lg)-'f%\bri]}:oeegazﬁ)%carboxylate

nmol ) and (156 ny, nmol ) were a

m xt UR®S mgh@ lmrxml) end dma@pmkar agine6(@38& 5 o (0A2ghrnol) in THF (2 ml)
The tur S te

wat elrrT‘;l'gé C?dgqu?n%gy#ﬁéz @rs"ﬁé%ﬂg@h%&ly %lﬂz \ﬁgsﬁ'ﬁggylovéh%nde (40.0 mg,
My SOD.1 lfminbk)r”ﬁnb raiRthreewascstintd at O0C overmightu @he ddbvehh@as removed and the

Chr orfEv Bt ARt Wi S yagiee Wiy Sk ise: am ang brige. The organic

gi VE layer was dned over MgSO4 The solvent was evaporatcd in vacuo, and the resulting

, 4- di benzyl - t(’lH 1,2,4-trjazal - C}/ pi per azi ne
residue was purified by prep. TLC (MeOH/CHCI13 = 1/ 10}/to give tert-butyl 4-{[5-cyano-

qu/ﬂ/I J2- chI oromst hyl - pi per azi e§ ’crud
5 A
.

2-(3,5-dichlorophenoxy)phenyl]sulfonyl}-3-(1H-1,2 4-triazol-1-yl methyl)-1-piperazine-
carboxylate (42 5 mg, 64.9 %): HPLC-MS (ESI): Calcd for C,5sH,C1,NgOsS [M+H} 593,
found: 593.

¥ 4-(3,5-dichlorophenoxy)-3-{[2-(1H-1,2,4-triazol-1-ylmethyl)- 1-piperazinyl]-
sulfonyl}benzonitrile hydrochloride

cl
/=N
N& }\l \’\{
N\ % 0 cl N _
Oy P SN 6 o c
S N7
N N/S
N\)
OY HN\)
CN CIH

O>( CN
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(220.0 ng, 99.7%: HPLC-MS (ESI): Calcd for C21H25NS
[ MrH + 348, found: 348. WD 2004/ 084898

WOPID04/EH804/ 002496 -49 (5) PCT/EP2004/002496

2-(1H1,2,4-triazol -1 -yl met hyl j1pi per azi ne
di hydrochloride HC H NI'NNM N N N' NNNH

H O Tol® s@ué Mttbﬁ?fﬂ)ugf 4-{[5-cyano-2-(3, 5 dichlorophenoxy) phenyl]sulfonyl}-3-(1H-
1, 4-di benzyl -2-(1H 1,2, 4-triazol -1-yl nethyl) EQ Bera% neny} (

(206 hyA-trigosbytmeshy))- i-pipweerecaorylst 3 Tvme, 486anad) frewH:Cl, (1 ml)
dr opswggfadé&h HHEN b, Aaidh0% P fupAtle 20%R WELE st ngﬁ%l) hours at.room

(100 ng). The m xturé was stirred overni ght
at orrdsrphmiarmehh scslvenb ala$ empora®lan yatual glstrem Was| tripraetl with Et,0

off t hr %glage 8:01[‘113 %e%@éj %}? P Eratlon rg‘ril\tfee4 &assdlchlorophenoxy) 3-{[2-(1H-

conceRey

2- (1H—,ﬂ,él-?r;ia‘kol—r-&m{yi)lkp‘lbmlhﬂ]sﬁlmmmaﬂoﬂmle hydrochloride (28.5 mg,
di hy %ori de (122.9 ny, 86.3 9%: HPLC MS(ESI):

Cal cP%bf)-C7THLI3NS [ MkH] + 168, found: 168. (6)

tert-butyl

3- (1H}HNIQ[R€5(K)H\HHZ,QJMSO¥I_6)’!§|BU%B)7 (1Hm)p£va(zumeqa:rn®éui)a4 01 (2H,4d,J
10 TG -2 Heh drn6i(U: dss 1 = 14.2, 5.4 Hz), '4.60-4.63 (N)ﬂ m), 4.82 (1H, dd, T = 13.9, 9.5

2- (1H1A, 22felH Ida]Q| I X qur n
di hydr%)i:h%opl de 851H% MM P @ﬂk) ¢59§1H (t 173, 1.6 H2), 7.68

1(186s )’rﬁ‘tﬂ5)(1Hnd @HZGlIQZ)(fSO"hﬁﬁ ﬁh§ 53dHé,d§) 9.51 (1H, br, s), 9.58 (1H, br,
[ {1( L STEPIMMEEST): Caled for CosHyCLNGOsS [M+H]" 494, found: 494,
~ Molecular weight: 529.84
Melting point: 177 °C (decomp.);
Activity grade CCR3: A

Activity grade ICso: A

The compounds in Example 1-5 to -47 as shown in Table 1 were synthesized similar

procedure as described in Example 1-1 to 1-4 above or conventional reactions.



carbonyl) oxy] am no) (cyano)nethyl]benzene (106.5 ng,

0.43 mol).
WO mowng4sysper at ur e.

The m xture was

and the residue 15 was puridfi-ed by col um

chromat ogr aphy on silica ge

Table 4/ 10) to give tert-
- 3-(1H1,2,4-triazol -
(50.9 ng, 48.9 %

but yl

( MeOH CHC13
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The sol vent was evapor at ed RCT/RE0043002496
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HP
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). Ca
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ﬁ

Ex No

11FQCRBO§?%%§E%

PCT/ EP200

-

+ 268,

f ¢
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RGA

B.
put'y
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(1H 1

oo
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UI L,III {

- (1H 1,
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IIS (l

ol )
I n

| ut ed

|
-1-yl et h

!

tirred at 50f overnight.

Thi

1
pr UpPIICTTU
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artd

nmol ) .
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W th

2,4-tri(
boxyl at ¢

) -]
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b _organi ¢
~J .

Y)

hzol -1 -
b Cl Cl
I/ J
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bnzenes

|Lave
7J

sopopy

N N
CN CN

hZi neca
764 Ry
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1| f onyl
ure wa
NS reno
shed Wi 1

was d

ved a

h sa
Led

at

&m neC

hd
1.

ver NgSO4 The so
he resulting 10 r
MeOH CHC13 = 1/ 10

[N
! s
(@)

|—|m—'|\)/\f—l-n

3!!?§§\ foun:

\Y; nt
ue
i

- (3, 5- dichIGRQBh noxy) pt
1- pi per
(

Sl):
593.

was puri
ve tert 4
len¥l]sm

Was evap(

Cal cd f oy

but yl

cCa

br at ed |
fied b
fonyl) 1
OX}
C25H2¢

n vacu

prep.
- { [ 5- cy
3-(1H
|ate (4
b C12N60!

D, an
TLC
ano-

1,2, 4]
(42755

bS

o}

1-7

555,89

519

296 Z

1-8

Il
N

519,84

483

>160Z




(8)

4- (3, 5-di chl orophenoxy)-3-{[2-(1H 1, 2,4-triazol -1-yl ne
Wa Tophs498pi perazi nyl ] - 15 sul fonyl } benzoni t ri |RCT/EP2004/002496

hydrochloride € NN I N N34.O\ i 0C \\/NAC O

\W // ONHS\ ONJ N HNJ CNCIH O CN W

2004/ 084898 PCT/ EP2004/ 002496 -51 To a solution of

éert -butyl 4-{{5-cyano-2-(3,5-dichl orophenoxy)

henyl ] su 3-(1H . o

xS PG B CHY | Mt weighe mass MG fCRefF
fg—0—06—+o)—+—ER2 e 2 H{1—)—rwas—adgled—4NtHCE—
1, 4-dioxane (1 m). |The m xture was stifred fon 2
rours at: room erature. The|sol venf] was _
aV cgrga e|residuejwas trifturateqd wth
Bt 20/ Ri t € sotlild was col |l ected by filltration

1-9 tlo g ve 4 hl or opherddspy - 3- {$12- (1H270Z A A
1, 2, 4- et hyl ){- 1- pi pertazi nyl Jsul fonyl } benzo
nitrile oride (28.5 ng, |86.3 %. 'H NVR(500
NHz, @6): 2130-3.37|(1H,m, [3.71 (1H, t, J = 12.9
Hz). 4.01 (2H, dll 3 = 14.2 H). |4.56 (H dd, [J =
14.2, 5.4 Hz), 4604.63(1¢m 4,82 (1H. dd)| J =
13.9, 9. J =8.% Hz), T7.40
(|2 , J =38.5 1.6 Hz),
1. 12 Hz), 8.07 (1H, s),
g. 9.58 (1H, br, | s);

1-10 HP ZI\EQSS [Mdlz |49, | A

- f "529.84 Ml ting point:

1 ilvity grade CCR3: A Actlivity
d

1-11 512,421 512 137-139 B A

1-12 484,36 484 B | B

Hl
N




The conpounds in Exanple 1-5 to -47 as shown in Table

1 were synthesized simlar procedure as described in
WE0a9H48981- 1 t o 1-4 above or conventional rea®dEER00MD2496

2004/ 084898 PCT/ EP2004/ 002486 -52- Table | Ex No

Structure Ml weight MASS W (C) CCR3 IC50 o\ d oo

1-5 NHS 4&.} 3 411 171- 1-‘€'6F C '\Mi‘l w E?%;
ExNodog, 46 sogtHelreN | g (MYTYHER 7 Sé scgf RIGICS0
10 2€06 7 AN A ’)IICI&Lff‘ILII\I aco 10O o~ 1.0..0O
LV = J9J & I'\ I\ J T ’C') L\l AV o 1T TN USU u - O V \.I.L\J, UH

483 >160Z AA NI | ~N~ H3CN CHII N
S o.o\ 0 cl
@] \S/
1-13 N 524,43 524 B | A
o
N
/(EL
0\\//0 Cl
1-14 , /O/s 626,68 626 B
/S\'o_@
Il
HO N
|
0. 0
1-15 L\N ®> 500,4 500 153-154 B
/\/
HO
\f
N
|
HO | O\\,/ ci .
1-16 \“\N @/ 456,35 456 | 155-156 | A | A
Il
N




WD 2004/ 084898 PCT/ EP2004/ 002496

Mol wei ght

MASS MP (C) CCR3 | C50
WOCt004/084®8p 1-9 NHS 555,89 519 270 Z A A N

-53 Ex No Structure

I o\

Fi 3C /
H-E T/ 2D04/(42496

~S

"N

O\ C 1-10 H3c~ N N. S~ 514,84 483 > 160 Z AA o0
HC N Ol "d 1-11 ON¥S~ 512,421 512 137-139 B A
FHONHO N—HC O/ C— 1132 S 484736 4848 B =f It N
Ex No Structure Mol weight| MASS | MP (°C) | CCR3|IC50
N '
1-17 E;l\N \(? 454,33 454 165-182 Z C
- O\\S//O
1-18 Q/ 49839 | 498 B
o
HO” Y N
OH
OH
HO,, o
O\\//O
1-19 -3 472,35 472 C
NH,
Il
N
NH, (o) i “C
\\//
1-20 514,26 441 240-241 C
CH N”
ClH N\)
Il
N




WD 2004/ 084898 PCT/ EP2004/ 002496 -54 Ex No Structure

Mol wei ght MASS MP (C) CCR3 IC50 O HSCO 0 Q\\ -~ O
wal200809®8 \ 524,43 524 BA v N &0 1-14 NYD@E26ER884/002496
626 B s~ Nov ( ~ HON I HQC 1-15 500, 4 500, 4 500
1-16 456, 35 456 155-156 A

153-154 BHONAD HOO\-S
A—N-WO-2004/-084898—PETHEP2004+-092496—55—Ex—No

Ex No$t r uct ur e Stlalcturvei ght MASHEVINVPwEight! QAR3S| CHMP (°C) A CCR3QE30
\{ CI 1-17 454,33 454 1654182 Z C| NH2

o B,

O
1-21 N

CHH
CIH \/l

514,26 441 280-281 A A

s KEL
cl 525 (484

520,82 plus 1502 A A

l(o
i
\ /,O o
m\
o

1-22
NQ CH3CN)
Il
N
1-23 | He, — 485,44 485 B
N o}
HC —\—N\
CH,
il
N
o\\ e 0
124 | \ . 454,34 454 | 172-173 B




N"I/1C 1-18 NHS | 498,39 498 B INHOOH OH HO, O
\ O 1-19 472,35 472 C N2 N N 00\ C 1-20
WONNBY/BEU49826 441 240-241 C CIH CIH NJ N WO 200U 1082b802002496
PCT/ EP2004/ 002496 -56 Ex Ng Structure Ml weight MASS
MP (C) CCR3 IC50 | H2N OO\ CI CIH 514,26 441
180-28+AA—1—21 NHS+—CHHN-F+NH—CHs— i
Ex No Structure Mol weight| MASS | MP (°C) | CCR3 |IC50
|
s
0O
S . cl
1-25 i 567,5 567 | >952 B
”Q’“L)
I
N
|
N
|
: \//O (o]
1-26 (\NES 541,46 541 116-117 | A | A
N\)
Il
N
|
O
o\\,,o
1-27 0 NS 523 4 523 A A
N
Il
N
Cl
CH,
+
;0
N
Cl
O, 20
1-28 S/\N/S 533,46 533 127Z A | A
NQ
Il
N




OO0\ C 525(484 O\

A

WOH0IN/084898 3C \

N-j CH3CN) N |

454,34 454 172-173 B O |

l58 -

,01-22 N'S 520,82 plus 150 Zz A
C H3C 1-23 H3C IS, 485,44 485 B
CH3 NC O\ d O ,0 1-24 (cchBioo4/002496
N WO 2004/ 084898

PCT/ EP2004/ 002496 -57 Ex No Structure Ml weight MASS
MP (C) CCR3 150 H3 O AQL_0 I-29 UG 567, 5 567 5957
ExNgl\ N~ |/ Straghure Mol weight| MASS | MP (°C) | CCR3 {1C50

I
MG
"N
0 on o Cl
N
1-29 N>S// - 569,92 533 183-184 | A A
CIH U
Il
N
Cl
o\\S// O Cl
1-30 ﬁN/ 45533 455 > 18527 C
N
N\
\U/,
N—N
Cl
o. .0 cl
1-31 N7 42933 429 169- '
N
o)
|
Chiral
H 0.0 “
1-32 S 45236 452 A A
N w
Il
N




N ACl 1-26 O-~SO N~ 541,46 541 116-117 AA NI/ N O
NOd O-.//01-27 0 Nis 523,4 523 AA NN NO [/ H3
wOo004/B338® ACl N O i O 1-28 N si 533,46 533 12PA/EP2004/002496

N~ \ N WD 2004/ 084898 PCT/ ER2004/ 002496 -58 Ex No
Structure Mol weight MASS MP (C) CCR3 ICS0 H3 OC //

T Vv -Np C O I-29 NH$ O 569,92 533 183- 184 TA A
Ex No Structure Mol weight| MASS | MP (°C) |CCR3 [IC50
I
1-33 é /O/S\(é 524,43 524 224-225 A B
o, Py
1-34 | ne " Pl 538,5 538 103 AlaA
CH, N
5
Il
N
HO
O, 2
1-35 N/S 510,44 509 B A
II
VR
N_ _N
- N o, 0 '
1-36 H/\N/S 530,82 494 178 Z A A
NS
CH I




CCH,~j) NO OOOACd 1-30 ~N | 455,33 455 > 185 Z

C NI NNC C 1-31 N'S O\ 429,33 429 169-170 A A
woNdbosgsisral H O ~O Cl 1-32 N=S \ N 452, 36 MAZEPR00%4/002496

N WO 2004/ 084898 PCT/ EP20046®02496 -59 Ex No

Structure Mol weight MASS MP (C) CCR3 IC50 O 1-33

Ho o~ N 524,43 524 224-325 A B [N N OJO &C H~l%/33
Ex N%SS, 5 538 Stpuctures N Mol weight| MASS | MP (°C) | CCR3 |IC50
|
3 KEL
N o) ci
o, 0
1-37 -N/S 529,84 493 184-185Z| A A
N
CIH Il
N
Ci
SN 0 cl
1-38 N NS 577,49 577 C
o N/)
L= |
N
i
?Ha J{)\
O =0
cl
1-39 I\J/S 512,42 512 B A
—
H,C
Il
N
Tn
9 cl
1-40 N—ﬁ 458,32 458 190 C
: o]
H,C—N o
CH,HO
ll
N




1-34 H3C O ttN HO C
N ACI

Structure Mol

bN

wei

\ C

1-35 NHS 510, 44 509 B A
NN NN O O 1-36 N s 530,82 494 178 Z A A NJ CH
wAaLOMNQA/R4A/ 084898 PCT/ EP2004/ 002496 -60 Ex N®PCT/EP2004/002496

ght MASS MR (C) CCR3 1C50 N OO O C

1-37 Nis 529,84 493 184-185 Z A A NI CCHNC .~H O
POV U I-56 NNHS 577,49 b//. C I‘I‘_~:(J NI F HH 3 OO0
ExNo| / C Otructg9 NHS' 512M4’2W51£!!t BMIASSH| MRY°C) | CCR3 |IC50
KSL
Cl
Q .
1-41 N o 621,59 621 C
N
Ii
N
|
. Q.
Oy .0
1-42 NS 508,47 508 B | A
l
N
|
O%o /é\m
O\\//O
1-43 HAN/S 523,4 523 123-125 A A
N
I
N
Kl)k
O\\//O Cl
1-44 N 591,52 591 121 A A




IT NQ~C Il 1-40 N1 458,32 458 190 C of H3CG-N O
CH3HO N WD 2004/ 084898 PCT/ EP2004/ 002496 -61 Ex No
wtooues4syse Mol wei ght MASS MP (C) CCR3 | C50 &dT/IN2604/002496

1-41 N 1, 621,59 621 C Ng¢gN i "1/CO 1-42 N\/\N S~

/ 508,47 508 B A N/IOOOOCI 1-43 NHS 523,4 523

1231256 A A N T N=CT171-44 1N 591, b2 59T 12T —AA
ExNoJN/ O Structure Mol weight MASS MP (°C) |CCR3|IC50

\\/
1-45 %{Q ’\¢ 510,44 510 124 A | A

a \,,ﬁl

1-46 510,44 510 157 A A

Cl

QP o/@m _
1-47 ' S 447,77 411 220-226 Z} C C
191 A
Il ' .
N .

Z: Decomposed



N1l 0 WO 2004/084898 PCT/ EP2004/ 002496 -62 Ex No
Structure Mol weight MASS MP (C) CCR3 IC50 1-45 Ho

WONMB08898 510, 44 510.124 A A N N HO C-N Cl POTYEP2M4/002496

1-46 N's 510,44 510 157 A A N3G 00 C \ /O 1-47 s
447,77 411 220-226 Z CC H N N Z: Deconposed WO
2(D4np81B98 PCT/ EP2004/ 002496 -63- Exanple 2-1

4- (3, 5- Di chl or o- phenoxy) - 3- (pi peri di ne-4-sul fonyl) -ben

z o4|j(355r-f)JcEloroc-:{)hgnloxy)g-{p:ilt)erﬁline(-)fi-gllfon%-l}l)eﬁ;dngll'-ii

Cl
Cl

0] Cl 0] Cl

H_N \/O S
2 . 11/

ll
I N

€] To a solution of 3-amino-4-(3,5-dichloro-phenoxy)-benzonitrile (4.19 g, 15 mmol)
5 in HCI aq [con. HCI (10 ml)+ water (25ml)] was added the solution of NaNO,

(1.14 g, 16.5 mmol) in water (6 ml) dropwise with stirring below 4°C. After -

addition, the PH of the solution was brought to 4 by addition of sodium acetate.

After stirred at 0°C for 20 minutes, the mixture was added to the hot solution (80°C)

of potassium O-ethyldithiocarbonate (4.81 g, 30 mmol) in water (45 ml) with

10 ' stirring. The mixture was stirred at 80°C for 0.5 hours. After cooled to room

temperature, the solution was extracted with EtOAc, dried over MgSO,. The solvent

was evaporated to give dithiocarbonic acid S-[5-cyano-2-(3,5-dichloro-phenoxy)-

phenyl] ester O-ethyl ester that was used for next reaction without further

purification [5.50g, 66.8%(70% purity)].

Cl
Cl

—_— HS
S

Il
N \

15



S/ . N N(1) To a solution of
3-am no-4- (3, 5-di chl or o- phenoxy) - benzonitrile (4.19 g,

walosaesakys 5 in HO aq [con. HO (10 m)+ wat exCT{R220d)|02496
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was added the solution of NaN@. (1.14 g, 16.5 mol)

in water (6 m) dropwise with stirring below 4C. After

agel ti - |

R R R e
20 mi nusstes O-dting entex fS.A0g, 10@smadd€@% purtty)d KOH 8387gt 6@h mmol) in
(800 f potassium O et hyl.dithiocgrbona 4.81 30
(209 SRS am RN L e RRRERaN B, Bpadfue, e
was st isblvertt vals e@dpGratedr 3MOmbofiotiwvster wid e oaheftsiite. TAOFH of the
tenperature, the sol utjon s extracted with Et OAc, »
dried JVEPTNES J.“S‘?ﬁ&"g@f %’l"“ U geith dihg rakfugegvagieytgacted with
di t hi oqaoReN e &&hdl was washed with water, brine, dried over MgSO,. The solvent
S-[5-cyano- 2- (3, 5-di chl oro- phenoxy) - phenyl] ester

O et hylWassvaroratesio gigst- (st Bichlgro-pherexypdaptrrapto-bingeraide that was
furt her | L | : : U f i :

a 0 éllse%fde féé‘x%&%étioqgmgh?ut%g%ﬁ%@%n fzféo % %%%V%B%)Jurltyﬁ

2004/ 084898 PCT/ EP2004/ 002496 -64 (2) The m xture of

di t hi ocar boni c acid
S-[5-cyano- 2- (3, 5-di
O ethyl ester 10.2 mmol (7% purity)], KOH

(3.37 g, 60.1

for 1 hour. After Brhe

sol vent was evapopatged. 30 ml of gce was added

to the residue. The PH of the 5 m xture was adj usted

to 4 by addition of acetic acid. The m xture was

eXBy act®dthai dulpension of 4-bromo-piperidine; hydrobromide (2.94 g, 12 mmol) in

CH,Cl; (30 ml) was added NEt; (3.04 g, 4.2 ml, 30 mmol) with stirring. Di-tert-
butyl dicarbonate (3.14 g, 14.4 mmol) was added 10 min later. The mixture was

ester

stirred at room temperature for 3 hours, and diluted with CH,Cl, (60 ml). The
mixture was washed with 0.2 N HCl aq., 5% NaHCO; aq., brine, dried over MgSO,.
The solvent was evaporated to give 4-bromo-piperidine-1-carboxylic acid fert-butyl
as colorless liquid that was used for the next step without further purification

[2.60 g, 69.5%(70% purity)].
Br

Nea Ve NV
u >r°1fUﬁP

@) The mixture of 4-(3,5-dichloro-phenoxy)-3-mercapto-benzonitrile ester [338 mg,
0.8 mmol, (70% purity)], 4-bromo-piperidine-1-carboxylic acid fert-butyl [362 mg,



Et OAc. The extract was washed with water, brine, dried
over MgSO4. The solvent was evaporated to give

woRkop80E8W chl or o- phenoxy) - 3- ner capt o- benzoni t rkARER20&4/002496
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was used for next reaction wgdshout purification [3.20
g, 75.5% (70%purity)]. HNBr O-- > - Br HBr O10

b an RIS TR BB g s ) v

added NEtred §t350@ oggrmighR The sol @Mt wapEvapwviatell, sidithe remigue was diluted

D-tert arpagna 3.14 14. 4. nmol ) :
added fﬁ%ﬁ‘&%’rc @Q ‘)rﬁfg‘ r??‘%%é‘{fr‘%asm)g%s}‘eds?#? Pgae’aaf*w?’ieo?fﬁamc layer
t enper atadr Riell Wved Mgcscm STheabslveaht vk eedapurzttku GHgﬁw KSG(Q'ano 2-(3,5-
m). The mxture was washed with 0.2 N HC

NaHOOS dahloro-Bienaey)-RiF il iawd | pRgysisg-1-qasbopplic %%11 <Féfn‘futy1 ester that

vas evapRrat®dorl theHheke réhofidO MRnit pﬁlﬁl' ﬂirﬁff%at;onc B6h Q’KQ/ | 5633%(60%
acid tert-butyl as colorless liquid that was used

t he nexurisdlep without further purification [2.60 g,
69.5%¢ 70% purity)]. I VG Br HS+ ONYCL OS I
N) NON (4) The mxture gf

4- (3, 5-di chl or o- phenoxy) - 3- frer capt o- benzonitrile ester
[338 ng, 20 0.8 mmmol, opurity)], |
4- br ono- pi peri di ne-1-car bp c acid tert-butyl [362
ng, WO 2004/ 084898 PCT/ EF 02496 -65 0. 96

mml(?O%purlty)] and (5@2 ng, 4 mmol) in dr
DMF(8 ml) was at 95C overni ght. The sol ve
was evapor atfed, ] esi due was di | ut ed) pt
Et %r(dgio(mi ) . ? e—wa&*washed an
t he g ganifc

(0] O

%) To a solution of 4-[5-cyano-2-(3,5-dichloro-phenoxy)-phenylsulfanyl}-piperidine-1-
carboxylic acid fert-butyl ester [320 mg, 0.4 mmol (60 purity)] in the mixture of CCl,
(6 ml) and CH;CN (6 ml) was added the solution of NalO, (599 mg, 2.80 mmol)and
RuCl; (41.5 mg, 0.2 mmol)in water (12 ml). The mixture was stirred at room
temperature for 4 hours, and the solvent was evaporated. The residue was diluted with
EtOAc (100 ml). The mixture was washed with water, brine, and dried over MgSO,.
The solvent was evaporated and the crude product was purified by preparative TLC
(EtOAC/Hexane = 1:1) to give 4-[5-cyano-2-(3,5-dichloro-phenoxy)-benzene-
sulfonyl]-piperidine-1-carboxylic acid fert-butyl ester (50.0 mg, 24.4%): HPLC-MS
(ESI): Calcd for Cp3H,4,CLN,05S [M+H]" 511, found: 511.



was dried over MgSO4. The sol vent was evaporated to
give 4-[5-cyano-2-(3,5 5

waltookbsases- phenoxy) - phenyl sul f anyl ] - pi peri di ne-FCRER26GX002496
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lic acid tert-butyl ester that66-was used for the next
reaction w thout any purification [360 ng, 56.3% 60%

purity)]. a4 ~1 1 O\NC /gST \ 0O\ A ONM
CS~Y O1I 1 OV NNO Il N (p) To a solution of
4-[ 5-cyano- 2- (3, 5-di chl or o-

peridine-l .10 carboxylic 3

nmg, 0.4 mol (60 purity)] 2 _m xture of CCl4 (6

» oxy) - phenyl sul fanyl ] - pi
ert-butyl ester [320
m) and CH3CN (6 nd) gvasOadded t h&lsol uti on of NalO4

(599 ng, 2.80 | Nhd  RuC13 (41.5 ng, 0.2 nmol)in

water (12 m m was stirred at rogmg o Cl
t enper a{)ure or 4| hour d t he—sotwent was \\/

eva Nke resi dus di | ut edom th™ “ELOA

m " [The i xture was washed with watler
dried ovelO MgSO4. 15 Tha sol vent wabl &N
t he crude product was p |ifi ed by prepar
(Et OAC/ Hexane = 1:1) to '§i ve

4-[ 5- cyano- 2- (3, 5-di chl or o- phenoxy) - benzene-
sul fonyl ] -pi peridine-|-carboxylic acid tert-butyl N
ester (50.0 ng, 24.4%: HPLCG-Ms (ESI): Calcd for
C23H24C12N2C6S [ M+H] + 511, found: 511. WD 2004/ 084898

PCT/ EP2004/ 002496 -66- C I d OOOCd
©) To a solution in 4-[5-cyano-2-(3,5-dichloro-phenoxy)-benzenesulfonyl]-piperidine-

1-carboxylic acid tert-butyl ester (30 mg, 0.06 mmol) in CH,Cl, (1 ml) was added
4N HCI (in dioxane, 0.6 ml) and the mixture was stirred at room temperature for 1.5
hours. The produced white precipitate was collected by filtration and dried in vacuo
to give 4-(3,5-Dichloro-phenoxy)-3-(piperidine-4-sulfonyl)-benzonitrile; hydro-
chloride (23 mg, 87.6%).

'"H NMR(300 MHz, DMSO-d6): 1.72-1.77 (2H, ddm, J = 13.4 Hz, J = 3.78 Hz),
2.03-2.09 (2H, ddm, J = 13.4 Hz, J = 3.78 Hz), 3.09 (2H, br, S), 3.18(2H, br, S),
494 (1H, q,J = 3.78 Hz ), 7.54(1H, d, J = 9.03 Hz), 7.96 (2H, s), 8.07 (1H, s), 8.76
(1H, s), 8.46 (1H, 5),8.83 (1H, br, S), 9.14 (1H, br, S); HPLC-MS (ESI): Calcd for
C1sH1,CLN,0;S [M+H]" 411, found: 411.

Molecular weight: 447.77
Melting point: 220-226 °C (decomp.)
Activity grade CCR3: C

Activity grade ICso: C



S00O/ A ON YI I OHHNNI T N (6) To a
solution in

wokopdesageno- 2- ( 3, 5- di chl or o- phenoxy) - benzenes HdTOEBA0Y4/(®2496
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i peridine- 1-carboxylic acid -tegrt-butyl ester (30 ng,
0.06 mmol) in CH2A 2 (1 m) was added 5 4N HO (in
diXange3-9- 6 M) and the mxture was stirred at room
te‘l’rﬁg%tWe for 1.5 hours. The produced white
precipitate was collected by filtration and dried in
Vd\{-(lbazatl@jcxﬁlq[él.2]0ct-3-yl)-2-(3,5- ichloro-phenylsulfanyl)-5-nitro-benzene-
4- rdaehl or o- phenoxy) - 3- (pi peri di ne-4-sul fonyl) - ben
zgnlﬁ?%’ﬁg; hydro- chloride (23 ng, 87.6% . 'H NVR(300
MHz, DMSO-d6): 1.72-1.77 (2H, ddm J = 13.4 Hz, J =

3.78 Hz), 10 2.03-2.09 (2H, ddm J = 13.4 H, J = §
3.78 Hz), 3.09 (2H, br, S), 3.18(2H br, S), 4.94 Chiral
(1H, g, J = 3.78 Hz ), 7.54(1H_d, J = 9.03 Hz), 7.9
(2HQ,8) §'8.07 (1H, sp. 8,76 T(HHP' s), 8.46 (1 oS o
S) m35S€ H_ br. S)X09. br, S); S{ESI

Cal'cd a SH c@fg[ + 411, f iél.

Mol ecu wei ght: 447.77 1 I ting point: 220-22

(deconp. Activity grade : CActivity grade | {50:

C W 80/0i0084898 PCT/ EP20Q51¢/0T¢2496 -67- Exanple SfNiO
N- (1- aza- bicycl o [2. 2. 2] 0
oct-3-yl)-2-(3,5-dichl oro-phenyl sul fanyl)-5-nitro-benz
ene-

D To a suspension of 1-aza-bicyclo[2.2.2]Joct-3-ylamine dihydrogen chloride
(44.9 mg, 0.205 mmol) in THF was added NaH (60%, 41.0 mg, 1.03 mmol) portion
wise, and the mixture was stirred for 30 minutes. The stirred mixture was then
added to a solution of 2-chloro-5-nitro-benzenesulfonyl chloride (52.5 mg,
0.205 mmol) in THF drop wise at 0°C . The resulting mixture was stirred at 0°C for

2 hours.

2) After removing an ice bath, NaH (60%, 9.80 mg, 0.246 mmol) was added to the
mixture followed by the addition of 3,5-dichloro-benzenethiol (44.0 mg,
0.246 mmol). The mixture was stirred at room temperature for 2 hours, and
concentrated in vacuo. The residue was diluted by EtOAc and washed with water,
IN NaOH, and brine. The organic layer was dried over MgSO,, and concentrated in
vacuo to give crude product. The crude compound was further purified by
preparative TLC to give N-(1-aza-bicyclo[2.2.2]oct-3-yl)-2-(3,5-dichloro-phenyl-

sulfanyl)-5-nitro-benzenesulfonamide (41.3 mg, 41.3%) as a white powder:

'H NMR (300 MHz, CDCly) 6 1.48-1.59 (1H, m), 1.61-1.73 (1H, m), 1.75-1.83 (2H,
m), 2.54-2.61 (1H, m), 2.64-2.82 (2H, m), 2.85-2.90 (2H, t, J = 7.5 Hz), 3.19-3.27
(1H, dd, J = 9.4, 14.1 Hz), 3.42-3.46 (1H, m), 7.13-7.16 (1H, d, J = 8.9 Hz), 7.39-
7.40 (2H, 4, J = 1.9 Hz), 7.52-7.53 (1H, t, J = 1.9 Hz), 8.18-8.22 (1H, dd, J = 2.6,
89 Hz), 8.87-8.88 (IH, d, J = 2.5 Hz); HPLC-MS (ESI): Caled for
C1oH1sCLN30,S,[M+H]" 488, found: 488.



sulfonamde A AC hiral OOChiral ~~~ ~H~~1le o
Cl HONE ~O ASI -~N, HAS| -~ N'" NHS H O~NO
waoodegdsde O~ 5 (1) To a suspensi on of PCT/EP2004/002496
1-aza- bi cycl o[ 2. 2. 2] oct - 3-yl arggne di hydrogen chl ori de
(44 9 ng, 0.205 mmol) in THE was added NaH (60% 41.0

[ W se, and the m xture was
sti rregﬁf)fé?ag%wﬁg%t‘lggmme stirred m xture was then
added to a sol ution of
2- chl orMelingipbine-38@ACenesul f onyl chloride (52.5 ng, 10
0.205 mmol) in THE drop wise at OC . The resulting
m xture was stirred at OC for 2 hours. (2) After
renmoving an ice bath, NaH (60% 9.80 ng, 0.246 mmol)
was added to the mxture followed by the addition of
3, 5-di chl oro-benzenethiol (44.0 ng, 0.246 mmol). The
m xture was stirred at roomtenperature for 2 hours,
and 15 concentrated in vacuo. The residue was dil uted
by Et OAc and washed with water, |IN NaOH, and bri ne.
The organic |ayer was dried over MgSO4i and
concentrated in vacuo to give crude product. The
crude conpound was further purified by preparative
TLC to give
N-(1-aza-bicyclo[2.2.2]oct-3-yl)-2-(3,5-dichl oro-pheny
| - sul fanyl)-5-nitro-benzenesul fonam de (41.3 ny,
41.3% as a white powder: 20 "H NWR (300 WMHz, CDC13) S
1.48-1.59 (1H, m, 1.61-1.73 (1H, m, 1.75-1.83 (2H,
m, 2.54-2.61 (1H, n), 2.64-2.82 (2H, m, 2.85-2.90

(2H, t, J = 7.5 Hz), 3.19-3.27 (I H, dd, J = 9.4,
14.1 Hz), 3.42-3.46 (1L H n), 7.13-7.16 (1H d, J =
8.9 Hz), 7.39- 7.40 (2H, d, J = 1.9 Hz), 7.52-7.53
(1H, t, J = 1.9 Hz), 8.18-8.22 (IH, dd, J = 2.6,



8.9 Hz), 8.87-8.88 (1H, d, J = 2.5 Hz); HPLC-M5 (ESI):
Cal cd for 25 C19H19C 2N3O4S2[ MtH] + 488, found: 488.

WO/ID_O@M¢8()84898 PCT/ EP2004/ 002496 -68- Nbl ec WGVEP2004/002496

10°
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wei ght: 488.41 Melting point:.@56C WO 2004/ 084898
PCT/ EP2004/ 002496 -69- CLAIM5S 1. A benzenesul f onam de
derj, xpNigve of the formula (1), its tautoneric or
stml'—sorreric form or a salt thereof: R 0 R2 X O
(I R4&-'O1 R3 5 wherein X represents 0 or S; R
res e{}a,bglzppy:gtﬂ@g@ﬁlde ﬁg]l\@géehof thfyrgfr@g(l? D, ﬁﬁsttq;qgom@'y:&m gtereoisomeric
ClGaI ., amno, Cl.6 alkylamno, di (O _6
al kyl )atgngﬁ)grg%ptg&gfkanoyl phenyl, Cl _6 al kyl
optionally substituted by mono- di- or tri- hal ogen,
or C1_6 al koxy 10 optional IR substltut ed by nono-,

di- or tri- halogen; Rz rei!ants hydrogen, hal ogen,

hydroxy, nitro, cyano, Cl pxy carbonyl, am no,
Cl.6 alkylamno, di(d _6 a arg2no, Cl 6 aI kanoyl ,
phenyl, Cl1 6 alkyl optionglTy substituted by nono-,
di- or tri- hal ogen % C1X6 al koxy optionally
substituted by nono- ,\\di - pr tri- hal ogen; ()

S
R\
O
R
wherein
X represents O or S;
R! represents hydrogen, halogen, hydroxy, nitro, cyano, C,.¢ alkoxy carbonyl,

amino, C,.¢ alkylamino, di(C,.s alkyl)amino, C,.¢ alkanoyl, phenyl, C,_ alkyl
optionally substituted by mono-, di- or tri- halogen, or C;¢ alkoxy
optionally substituted by mono-, di- or tri- halogen; '

R? represents hydrogen, halogen, hydroxy, nitro, cyano, C,.¢ alkoxy carbonyl,
amino, C,¢ alkylamino, di(C,.¢ alkyl)amino, C,_¢ alkanoyl, phenyl, C, alkyl
optionally substituted by mono-, di- or tri- halogen or C,4 alkoxy optionally
substituted by mono-, di- or tri- halogen;

R’ represents hydrogen, halogen, hydroxy, nitro, cyano, amino, carboxy,
tetrazolyl, C.¢ alkoxy, C,s alkoxycarbonyl, C,¢ alkanoyl, C,.s alkanoyl-
amino, C, alkyl optionally substituted by mono-, di- or tri- halogen or
“hydroxy;

R* represents



15 R3 represents hydrogen, hal ogen, hydroxy, nitro,
cyano, am no, carboxy, tetrazolyl, ClL 6 al koxy, Cl1 6
waatokonsasesr bonyl , Cl1_6 al kanoyl, Cl_6 al kanoyl -PGMERR004/002496

Cl 6 al kyl optionally substituted by nono-, di- or
tri- halogen or hydroxy; R4 represents RA0 N- R44

N R42 N R50 N R4da N R4s N R4l 3 R41 149 147 145 R R
R WO 2004/ 084898 PCT/ EP2004/ 00 96 -70 R61 Z1 N N nN
m R52 mn NFi R' 72 1 R7, \ RR81

Bring NZ2 A ring ,\IféS R81B H2Ar|ng

Cring DringRg;ﬁ ;
/N‘H%“ ’ N
) \62

51 ’
R R

81
R82 R
ZA
R83
R81

or

111

wherein

R*  represents C,¢ alkyl substituted by pyrrolidinyl or piperidinyl

wherein said pyrrolidinyl and piperidinyl are optionally substituted

by mono- or di- oxo, 7-oxa-bicyclo[4.1.0]hept-3-yl optionally

5 having 1 or 2 substituents selected from the group consisting of

amino, (C,¢ alkyl)amino and di(C,s alkyl)amino, or a 5 to 8

membered saturated heterocyclic ring containing 1 or 2 heteroatoms

selected from the group consisting of N and O and optionally having



Ering wherein R40 represents Cl1_6 al kyl substituted
by pyrrolidinyl or piperidinyl wherein said

w@mos/as4sel nyl and pi peridinyl are optionally PCT/EP2004/002496
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substituted by nono- or di- .oxq,
7-oxa-bicyclo[4.1.0] hept-3-yl optionally 5 having 1 or

2 substituents s %:tleg £rg “E*E?&%C%UQF ﬁ Rl ﬁﬁglpogonsmmg of

am no, (Cl-6 al ky am no an _
5to 8 nenbered hsrértorsly,amw,h:exaeld&.yelﬂ(}'lc ring
containing 1 or 2 heteroatons selected fromthe group

2004/ 084895 T/ ERSGONF BB CrAbY oA Hincd by amino, €1
substituents sel eaﬂtyemhimﬁd aiiCi-halkgl)omipo, o 15 -sdidxegpyafolidin-1-yl or a
hydr oxy, am no, and . C RA1 represents

hydr ogen, Cl1_6 al ?Fy% lfyif’i%of‘?ﬂ(ysl%%it‘ftf%}{r’ye 43%Yani no,

CL.6 alkylamno, di(Cl_6 al kyl)am no, or 2,5- dioxo
pyrrolidin-loryl or a 5 C5-8 cycloal kyl optionally
substituted by hydroxy, or R40 and R4' may form

together wt ent ato mlﬂrb

saturated h e? ﬁgmaz formh o nb‘ﬁ gﬁgla&f}c‘i"ﬁ ?t?‘Bp'l’ ado fymembered
0; RA2 represent Safuhidd Rlekoel @R@ingRbliRARY Inferaphabl (04t ed

by hydroxy or 10 carboxy, or a C5_8 cycl oal kyI

substituted hy at |east gne hydroxy and moreo

optional |y Ror JeRIEHES; ?lfeﬁ’ckglegeel@é‘f”@’dllyf F‘B’rﬁ“ﬂlﬁé By Jygroxy or

consi sting of hydoaxyy, o@%?ﬁcyc%&%@st@t&@bﬁ&thé@st oritthydroxy and
R4l and R42 may form™ toget adj acent N atom "a

5 to 8 nenbered m®&eaygt gptianally Aeare? QWBTUF@S istlagied from the group

optionally int errgg%&@é haj);]gi ? an%no"éﬂ@'ér?d@ S 5to 8

menber ed sat ur at e sifbsti’t ut ed
by nmono- or di- oxo; with the prow so that when R41 is
hydr ogen, Clr6 al kyl optionally substituted

R* and R* may form, together with adjacent N atom, a 5 to 8 membered
saturated heterocyclic ring optionally interrupted by NH or O,
wherein said 5 to 8 membered saturated heterocyclic ring is

substituted by mono- or di- oxo;

with the proviso that when R*is hydrogen, C, alkyl optionally substituted
by amino, C,.¢ alkylamino, or di(C,.s alkyl)amino, R* is hydroxy substituted
C. alkylene or carboxy substituted C,¢ alkylene;

R® represents hydrogen, or C,.¢ alkyl optionally substituted by hydroxy

or carboxy;

R* represents hy&ogcn, or C,¢ alkyl optionally substituted by hydroxy

or carboxy;

with the proviso that when R*' and R* form, together with adjacent N atom,
a 5 to 8 membered saturated heterocyclic ring substituted by mono- or di-

oxo, R* represents hydroxy substituted C,.¢ alkyl or carboxy substituted C,.q
alkyl; '



by am no, C1_6 al kyl am no, or di(Cl.6 al kyl)am no, R42
is hydroxy substituted 20 Cl1_6 al kyl ene or carboxy

wos2bgsasest ed CL_6 al kyl ene; R43 represents hydr@yER20040002496
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Cl1_6 al kyl optionally substit-uied by hydroxy or

car boxy; R44 represents hydrogen, or Cl1_6 al kyl

optionally SUbRM RUGLRERBYNnDPEHIHKY re@Eschr 1 orZ0,.¢ WKy

t he proviso that whgn R4' a%d RA%'fgfn] Rggg%her l\fllt]d;y

adj acent N atp menber ed sat ur at ed

het erocycl i &'F .awb RsuB@?Repe%nélM BRreseph 6+ alkylgne optignallpsubstituted

represents hydroxy substdatusked Cl.6 al kyl or carboxy
substituted C1 6 Y% E‘PI' {0041 084898

PCT/ EP2004/ 002496 -72 h45 R47, R49 and R50
i ndependent Iny r epersesents amipingarssiecied from 1godl kyl : R46
and R48 independently represent Cl1_6 al kyl ene

optional l'y sybsti, Es@ﬂ'm ?%@g@?%leg{ed%&%% n

represents an |nt ger selected from1to 3] 5 in
represents an |nteger selected fromO to 3; R51
represents HS/dr og@mesem thragfklyCl, s 28y1.pT 3 3t te Sgnerelmissetirated ring

saturated ring 1&%@21%¥n# g&ﬂpgqg by NH or 0; R52

represents hydrog carbonyl, or Cl_6

al kyl substituted by carboxy, anmino, (Cl-6

al kyl ) am no,R*i ( @eprésests Ihydir))gm 9% alkb)(y@hrt®nyll Or Cy.6 alkyl substituted
al kyl sul fonyl ) am

al koxycar bonyl , bgtC{ag{)fé}g qum? 5%221%1:) mm‘hdﬂiclﬁﬂkyl)ammo N-(Ci.6

I soi ndol i nyl, i ndaqliyysiulfoﬂya)@unmixplNydc1 " apcyﬁcry@)hmmonyj, ¢ alkoxycarbonyl,
optionally substltuted b

pi peri di nyl opt i dFiEzPlyl, éﬁggﬂth 'nWy‘ﬁBW%ﬂm6¥ iglelyl, isoindolyl,

oxo, with the pr Cb‘jfh@@dlﬁ}hat)pm% Radstanel B32 n¥n8- or di- oxo, or
hydrogen at the sane tine, is 15 tetrazolyl or

Cl. 6 al kanoyl orpxméwymwmélyﬁywwérbydmr’eiOIGilaWy|
R52 is other than hydrogen; R 6' and R62
i ndependent |y &P bfovEst fthalt WHELRB AnPR Gl }@dﬁJgQ/ bt the same time, R is

optionally
tetrazolyl or Cy.¢ alkanoyl, or when R®! is hydrogen or Cy.¢ alkyl, R* is other

than hydrogen;

R and R® independently represent hydrogen or C,s alkyl optionally
substituted by hydroxy, carboxy, phenyl or mono-, di- or ftri

halogen;

R" represents hydrogen, or C,.¢ alkyl optionally substituted by amino,
hydroxy, carboxy, pyrrolidinyl or piperidinyl, wherein said
pyrrolidinyl and piperidinyl are optionally substituted by mono- or

di- oxo;

R" represents hydrogen, carboxy, C,¢ alkanoyl, amino, (C,.calkyl)-
amino, di(C;.salkyl)amino, N-(C,.salkyl)amino carbonyl, C,.s alkyl .
optionally substituted by hydroxy, carboxy, or mono-, di- or tri-
halogen, C,¢ alkoxy optionally substituted by mono-, di- or tri-
halogen, pyrrolidinyl or piperidinyl, wherein said pyrrolidinyl and

piperidinyl are optionally substituted by mono- or di- oxo;



substituted by hydroxy, carboxy, phenyl or nono-, di-
or to halogen; 20 R71 represents hydrogen, or Cl 6

woedoka/0s4gyst i onal | y substituted by am no, hydr ®GI/EP2004/002496
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car boxy, pyrrolidinyl or piperidinyl, wherein said
pyrrolidinyl and piperidinyl are optionally

substituted py ng R [, RepleSRERERE Ser 1 2;
hydr ogen, carboxy%ggf 6 glk&noy mugilﬁg (Cl_6 %ﬂ b

25 amino, di (Cl_6al kyl ) am no, N (CL.6al kyl)am no
car bonyl, CR’6 |rwpsen@§wﬁr@a@1 Gys alprstcpibomBdomiis alkyl substituted

hydr oxy, car boxy Jr'l % B)})g dlIlle }g?e!n?gs%[h Ipﬁi"rol@dmyl and

al koxy optlonally s nono-
hal ogen, pyrroli djl}wylldmmarpom@nalm suyétxtutvmlanemv oadidoxo;
pyrrolidinyl and piperidinyl are optional

substituted Jy mno- 4/084 .

oCr Epp00a) dopagditessih 15! biopt Riardls, %Qr??ﬁz? 3l subsituted by
p represents an ihyteggramingbr drbok@1 represents

hydrogen, Cl-6 al koxycarbonyl, or C, _6 alkyl

bstituted I | cwherein .
2o oy PR Bl BB el

substituted by ny@rox@fantiho, oboeeioxp, R82 represents
hydrogen, hydroxy, carboxy or Cl_6 alkyl substituted

by hydroxy m no, or carbo 883 r esent s
hydr ogen, afb $Bp, oD Vigh' R ‘%(5%3?“ Kb iR utigther than

by hydroxylnaﬂkap, or carboxy, mnth t he proviso that

when R81 is hydrogen, R82 or R83 is other than 10

hydrogen; Z2 represents -éﬁ}ﬂ]qg wherein q reFresents

an integer el ectTeReserism @hle .ovhsreirg epresetedbinteger selected from 0
hydrogen or Cl1 6tggkyl optionally substituted by

phenyl; R " represents hydrogen, carboxy, Cl_6 al koxy
carbonyl CL 6 al kanoyl, 15 N (Cl _6al kyl)

am nocar bony¥, Crremesghtebxdrogastor Snedlkyl Oﬁmﬂy substétyite Py phenyl;

R * represents hydrogen, carboxy, C,.s alkoxy carbonyl, C,. alkanoyl,
N-(C,salkyl) aminocarbonyl, C, alkoxy optionally substituted by
mono-, di- or tri- halogen, or C,¢ alkyl optionally substituted by
hydroxy, mono-, di- or tri- halogen, amino, (C,.s alkyl)amino,
di(C,. alkyl)amino, N-(C, ¢ alkylsulfonyl)amino, N-(C,.¢ alkanoyl)-

amino, C;s alkoxycarbonyl, tetrazolyl, triazolyl, indolinyl,
isoindolinyl, indolyl, isoindolyl, pyrrolidinyl or piperidinyl wherein

said pyrrolidinyl and piperidinyl are optionally substituted by mono-

or di- oxo;

A ring represents a2 3 to 8 membered saturated heterocyclic ring, in

which the nitrogen atom N* is the only hetero atom;

B ring represents a 3 to 8 membered saturated heterocyclic ring, in

which the nitrogen atom NP is the only hetero atom;

C ring and D ring together form a 7 to 15 membered diazabicyclic ring; and



mono-, di- or tri- halogen, or Cl.6 alkyl optionally

substituted by hydroxy, nono-, di- or tri- hal ogen,
woaaon#1eR48¢8Cl - 6 al kyl ) ami no, di (C _6 al kyl ) am rRGT/EP2004/002496

N-(C1_6 al kyl sul fonyl)am no, Ng(Cl. 6 al kanoyl)- am no,

Cl_6 al koxycarbonyl, tetrazolyl, triazol yI i ndol i nyl,
20 i soi ndol 'E&r%rl ! Q&)QéSXI!ltS aI $ % %dgll ther e!ddllleqléf yglri rng, in
pi peri di nyl Erein sald pyrrol i di ny pI per|

are optionally subs;mmuheedtrbgcnnmnoN Isrthmhnly stap atAmrl ng
represents a 3 to 8 rrenbered sat ur at ed heterocycl ic
et or o 1 Sl ERRRCHE R Nogh | 18 Rslomegic or serec
sat ur ahMehefcemocrya:daltmheraolﬂgs claimed whildi I he ni trogen
atom NB is the only hetero atom Cring and Dring

5 together forma 7 to 15 menbered di azabicyclic ring;
and WO} 084898 PCT/ EP2004/ 002496 -74 E ri ng
represents a 5 to 8 nenbered saturated heterocyclic
ring, iRt whégsesithe nitrogen atom NE is the only
hetero atom 2. The benzenesul fonam de derivative of
the formula (I), its tautoneric or stereo- isoneric

form or a salt thereof Nﬂ/msdin claiml, 5
wherein R4 Reprbdsents 40-N RA1 R44 N RA2 N R 50
N- R48 N-R4s N— 3 R4l 7 RA5 52 RS2 N N HN
R51 R61 H N '
R4 —N—RZN— R*—N—R&N—REN—
'|?43 IlQM R4 Fl?” R

, R ,
61 H
R\ N—
N/\S -
N
H
K-—N N
‘ \Rez ’ R72 '
RY RS
-
N [
R N R



NN GN~-NH \R62 R72 R81 RB3 N R82 R82 NN R81
R83 WD 2004/ 084898 PCT/ EP2004/ 002496 -75 -81 / R83 N
WO N04/R8R9Rae R81 R83 R81 / N N7I§82 R83 N H PGRIRP2804/002496

8

/‘.’i

R

R 2
N N
R81
RB ’ ’
RBZ@
N
H
/
N
.

83

81 V4 R
‘GO
N

R82

3
R®' /
3
N\)
R%

wherein

R46

10

represents C;¢ alkyl having substituent selected from the group
consisting of 2- oxo pyrrolidin-1-yl, 2,5- dioxo pyrrolidin-1-yl, 2-
oxo-piperidin-1-yl, 2-oxo-piperidin-3-yl, 4-oxo-piperidin-1-yl, 2-
oxo-piperidin-6-yl, 2,5-dioxo-piperidin-1 -yl, 2,6-dioxo-piperidin-1-
yl, and 2,6-dioxo-piperidin-3-yl, piperidin-1-yl, -2-yl, -3-yl or -4-y]
(wherein said piperidin is optionally substituted by mono- or di-
o0xo0), hexahydroazepin-1-yl,-2-yl, -3-yl or -4-yl (wherein said
hexahydroazepin is optionally substituted by mono- or di- oxo), and

7-oxa-bicyclo[4.1.0]hept-3-yl optionally substituted by amino;

represents hydrogen, cyclopentyl or C, alkyl optionally substituted
by amino, C,s alkyl amino, di-(Cy alkyl)amino, or 2,5- dioxo
pyrrohdin-1-yl,



or HN wherein R40 represents Cl1_6 al kyl having
substituent selected fromthe group consisting of 2-

WOD2004/@8#89801 | di n-1-yl, 2,5- dioxo pyrrolidin-1-RAT/EE2004/002496
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oxo- pi peridin-1-yl, 2-oxo-pipergdin-3-yl,

4- oxo- pi peridin-1-yl1l, 2 5 oxo-piperidin-6-yl,

2, 5-di oxo- pigper i qifledeni! C }’aﬁcyfihc.o)%‘ﬁbmng&f 'bg' earinoxyylor cyclohexyl
and 2, 6-di oxo- pi peridin-3-yl, "piperidin-1-yl, -

-3-yl or -4-yl (Wﬁé‘ﬂéfrdwbyg’a‘i)r@%ldp’@fdrmn is opti onal I y
substituted by nono- or di- oxo),

hexahydr oazegpi py4lpy !ma %7)1% 'togeﬁleﬂmtﬁ adjaéenY!N z(tmeg g'd? 6 membered

said hexahydroazepln IS optlona substituted

mono- or di- oxo)satusated heteocyclic ring;

7- oxa- bi cycl o[ 4. 1. O] hept-3-yl optionally substituted

by am no; R g en Iy -6, .

al kyl optl oﬁé 1]%%@ ? tﬂ?altj %{R ?th %‘é}' Q%ﬁ al(tgia?q%y?flgy substituted
am no, -( Cbll_aﬁuﬁd IcyL Aaytaminp, (D'rdl(E,l 5a1kg1]»mmo, R*is hydroxy substituted
pyrroli di n- ‘i’g ﬁ?’ WO 2Q04/ 0@4@98 PCT/1 P2004/ 002496

76 R42 repriesdhvlenear camiory, PbsUt Gat YIF% by car boxy

or cycl ohexyl substituted by nono or di hydroxy, R41
and R42 may H®r mreprogats hgdroydntdn CagilrgeptioyllgbbRitugd by hydroxy,
or 6 menbered saturated heterocyclic ring; 5 with the

proviso that amhen R4’ 0 Cl .6 }?@ I
optional |y Sbst |rFUF%HtS%bf/Xlg¥ll1°%8 oriafly sgbstifu ?BXIIW dfgxy ggyoarboxy,
di (C1_6 al kyl)am no, R42 is hydroxy substituted Cl_6

al kyl ene or igf toptovise st ivhert BUakdIR® fankisheh@ witiladjacent N atom,
represents hydro en or Cl.6 al ké opt i.onal I%L )
substit ut ed by gdered wiyrales Blegpeyslieting B s pydroxy substituted

optional l'y sgbsidyt sHamboky sd‘sytﬂﬁt@m?xkﬂarboxy, 10 with
the proviso that "when R4'" and R42 form together wth

adj acent N atom,_a,s5 or 6 menbered saturated

het er ocycl i R'Hifig R rad R sndspendstly tspissant hygdreggn, nasthyg or ethyl;
al kyl or carboxy substituted Cl-6 al kyl; R45, R47, RA49

Ztnﬁ |R5 0 i ndependeni* YndepRHdeRBNfeph¥dt Q88 A1y lFRE Rt 1orﬁﬁy substituted
Y hydroxy or carboxy;

R* represents hydrogen, cyclopentyl, ethyl or methyl;

R* represents methoxycarbonyl or C,ealkyl substituted by carboxy,
amino, methoxycarbonyl, methanesulfonylamino, acetamido,
indolyl, tetrazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl,
1,3,4-triazolyl, pyrrolidin-1-yl, 2-oxo-pyrrolidin-1-yl, 2,5- dioxo
pyrrolidin-1-yl, 2-oxo-piperidin-1-yl, 2-oxo-piperidin-3-yl, 4-oxo-
piperidin-1-yl, 2-oxo-piperidin-6-yl, 2,5-dioxo-piperidin-1-yl, 2,6-
dioxo-piperidin-1-yl, or 2,6-dioxo-piperidin-3-yl,

R® and R® independently represents benzyl or phenethyl;

R”? represents hydrogen, carboxy, C, alkanoyl, amino, (C,alkyl)-
amino, di(C,.salkyl)amino, N-(C,¢alkyl)amino carbonyl, C, alkyl
optionally substituted by hydroxy, carboxy, or mono-, di- or tri- ’
halogen, C,¢ alkoxy optionally substituted by mono-, di- or tri-



R46 and R48 independently represent Cl1_6 al kyl ene
optionally substituted 15 hydroxy or carboxy; R51

WO mps/esaesst s hydrogen, cycl opentyl, ethyl or natdiytp200:3802496

10
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20

represents nethoxycarbonyl or.7GL. 6al kyl substituted by
car boxy, am no, methoxycarbonyl,

met hanesul fonyl ag,fy bR B pigeRdRYY Wherbl Qlidiny! and
1,2,3-triazolyl, f, ge,mﬂﬁ)??i azo}lqyl ,plﬂle, 2, g-t r?azoa%z,&mz/ddmy o
1,3,4-triazolyl, pm;e(id'mly] e qptfpnylly, substituted by mono- or di- oxo;
2-oxo-pyrrolidin-1-yl, 2,5- dioxo pyrrolidin-1-yl,

2- 0X0- pi perigdi n-1- - Pi el - vl - .

o por 1 di he 151 Serssen€ ROl BRRLA I or U BHIr sbsitued by
2, 5- di oxo- pi per i d-oxolpyyrolidia;164, 2J5-abaxopiypelidioilnyl) 2-yto-piperidin-1-

or 2, 6-di oxo-piperidin-3-yl. and R62 i ndependent!ly . :
represent s benzylyli’o%g O’ﬁ’ﬁ%ﬂ%f%@ " ﬁwwaepglg?lé@e 2’t°§°'plpe‘¥dm'6'yl’
hydr ogen, car boxy,s-GbxSpipbkanoyl, 2@diod-pip&ldiBalykyb) -2,6-dioxo-
am no, di (Cl_6al kyl)am no, N (Cl _6al kyl)am no

carbonyl, Cl -6 alfi®fidinghyk onal |y substituted by

hydr oxy, carboxy, or nono-, di- or tri- halogen, Cl 6

al koxy opti qiial | fesrblests hidtb @4, BMrdi®ROC, ; dkyl s@stitufdd bYRydroxy;
2004/ 084898 PCT/ EP2004/ O(§)24%§E;Sl M7d7@hal 66ge'r?f Wydroxy
pyrrolidinyl_.or piperidinyl wherein said pyrrolidinyl

and piperi & nyl TerescaiphyBagn Rydexy of fae¥d by nono-

or di- oxo; R81 represents hydrogen, methoxycarbonyl

or Cl_6 al kykithsHblobisy iRflwheh R2amXe° B¥ hi@bidh 481 e time, R® is
2,5- dioxo pyrrolidin-1-yl, 2-oxo-piperidin-1- 5yl, o
-age Ryjdrogen at the same time, R

2. 0x0- pi per iothentdn hydrogengsrovhen Be rand iR
2- 0x0- pi peri.din- - di oxo- pi peridi n-1-yl,
2, 6- di oxo- pilggt??rgP%?}Vfi%ig?n’or 2, 6- di oxo-

pi peridin-3-yl; R 82 represents hydrogen, hydroxy or
Cl. 6 al kyl SUbst irenresents bgnziilatpbsngthyl. R83 r epr esent s
hydr ogen, hydroxy or carboxy; 10 with t.he proviso that

n R8 > h n t (A 1.1
oefe, TR AL N AR e SRR Wil e o

at t he isamnectformpor RBR thareofot her t han hydrogen;

R
R
0]
O
!
R\ (I-b)
O
R
wherein
R represents fluoro, chloro, bromo, iodo, or nitro;
R? represents ﬂubro, chloro, bromo, iodo, or nitro;

R’ represents acetyl, cyano, or tetrazolyl;



R9' represents benzyl or phenethyl. 3. A
benzenesul f onam de derivative of the formula (I-b),

WO 2084/48ag8880neri ¢ or stereo- 15 isoneric form ®CTEPRM41002496
thereof: RR2Z OOR4i 0 (I-b)7g-R3 wherein R
represents fluoro, chloro, brono, iodo, or nitro;, R2
represgats flyaeps chloro, bromo, iodo, or nitro; 20
R3 represents acetyl, cyano, or tetrazolyl; WO
2004/ 084898 PCT/ EP2004/ 002496 -78- R4 represents
RA2-N- R44 NRRI2NN-- RGON-RYS-R¥ERas- N-pRa._ \Rag“ial gt ny—
Ras R47 R45 R61lz 1-11 NaN Hlm | N R52 15( 17) N n'ﬂ\l
72 R R5, mR FRB2 ,R8, RP B rifhg N 22 AR ng R" RBR®

61

R 1
y \N N~ T
H
N N—
RSL_&‘}B ‘—é 3"] ;N .,
N "N n R
51/ m \ R
R ) 62 ’ A ’

R

81
R82 R
ZA
R83
R81
| ZA— |

91 D
R—-— —

or

111
R

wherein

R* represents C;.s alkyl substituted by pyrrolidinyl or piperidinyl
wherein said pyrrolidinyl and piperidinyl are optionally substituted
5 by mono- or di- oxo, 7-oxa-bicyclo[4.1.0]hept-3-yl optiomally



R81 s Bring 2 Aring A RA11 ¢ Cring Dring or R111 E
ring wherein R40 represents ClL 6 al kyl substituted by

wQoo4/ad4B8esi nyl or pi peridinyl wherein said pyrrca/Ertoewdo2496
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and pi peridinyl are optionallygsubstituted 5 by nono-
or di- oxo, 7-oxa-bicyclo[4.1.0]hept-3-yl optionally

WO 2004/ 084898 P(BI(IEE 210&"% qgtﬁﬁgl@nts sZ]gctgm\ﬁjoﬁllgth(]: gé?&ufpzconsmtmg of

substituents selected fromthe group consistin
am no, (Cl -6 al kyhizogi(@os aﬂdl)dn(notlar@ dil sl Jlyhamono,oor & 5 to 8

5 8 nb d
COT’]? ai ni g 16:)(;) ﬁ%g{” %tsgt%xrat?e%th%{ep céccl{c rglgfcorqgm{nﬁ 1 or 2 heteroatoms

consi sting of N asldcted fovd tmgrouprmhémngaVngdE)afnﬂ@pmohally having
to 3 substltuents sel ectg I}romthe 8u si sting
K 5

of hydroxy, ani A@™ dxi§ tuegts 43¢ “’eﬁ?‘%‘?e‘ﬁ’f‘%‘smg of

hydr ogen, Cl1_6 alﬂyyﬂoxpgmlma*dgﬁdquggm(w uted by am no,
ClL 6 al kylam no, di (CL. 6 al kyl )am no, or 2,5- dioxo

pyrrolldln 1-yl or a C5 cycl oalllg% optionally
subst it ut ed By hyBREEys th%ﬁn Rucrligf gpirensllygpsiitiiedpy amino, Ci.g

together wi th adjagemtind) BCOMIk§l)amihe, & TRMSEH rrolidin-1-yl or a

saturated heterocyclic ring optionally i nterrupted by
0; R42 represent gs@m’@wwt&ﬂ@"wbﬁﬁﬁed by/hysledxat i t ut ed
by hydroxy or carboxy, or a C5_8 cycl oal kyl
substituted phy at |east one hydroxy and 15 noreover
optionally 1 or 2 substituents selected fromthe group

consi sting of hydroxy, am no, oxo and Cl1_6 al kyl, or
R® and R may form, together with adjacent N atom, a 5 to 8 membered

saturated heterocyclic ring optionally interrupted by O;

R* represents C, alkylene optionally substituted by hydroxy or
carboxy, or a Cs3 cycloalkyl substituted by at least one hydroxy and
moreover optionally 1 or 2 substituents selected from the group

consisting of hydroxy, amino, oxo and C, ¢ alkyl,
or

R* and R* may form, together with adjacent N atom, a 5 to 8 membered
saturated heterocyclic ring optionally interrupted by NH or O,
wherein said 5 to 8 membered saturated heterocyclic ring is

substituted by mono- or di- oxo,

with the proviso that when R*' is hydrogen, C,.¢ alkyl optionally substituted
by amino, C;.¢ alkylanﬁno, or di(C,. alkyl)amino, R* is hydroxy substituted
C..s alkylene or carboxy substituted C,.¢ alkylene;

R*® represents hydrogen, or C,.¢ alkyl optionally substituted by hydroxy

or carboxy;
R* represents C,.¢ alkyl optionally substituted by hydroxy or carboxy,

with the proviso that when R*! and R** form, together with adjacent N atom,

a 5 to 8 membered saturated heterocyclic ring substituted by mono- or di-



R41 and R42 may form together with adjacent N atom a
5 to 8 nenbered saturated heterocyclic ring

wopbi/enasdsl y interrupted by NH or 0, 20 wher ei rPCIALRL0OGHI/002496
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to 8 nenbered saturated heterggyclic ring is

substituted by nono- or di- oxo, with the proviso that

when RA' i s JyaEoasn. %thféoa s i ARIIQN @l Vor carboxy substituted C;.
substituted by amﬁnoe,rl C _% gl k;llam no, c‘)(% (gic?r(ﬁinSu S e
al kyl ) am no,al®%2 is hydroxy substituted Cl1_6 al kyl ene

or carboxy substituted Cl -6 al kyl ene; 25 R43

represents er, w, 56C | ; .
Subst 1 tut ad by o R greeBa AR MAioatn oo o

Cl.6 al kyl optionally substituted by hydroxy or
carboxy,  wiR'h ahdh &*prravpendentlhiaepratesh OR4 blkatede Rfpfiorfally rpbstituted

together with adjhaﬁeogt Orl\(l:a%;og(m a 5to 8 nenbered
sat ur at ed heteroc;}/cﬁl% ring Subst it ut ed by nono- or di

WD 2004/ 084898 PCT/ EP2004/ 002496 -80 oxo, R44
represents hydr oxypresghis tin intdgeckelctted fralnklyto 3pr car boxy
substituted Cl-6 alkyl; R45 R47, R49 and R50

i ndependent|y represent hydrogen or .Cl | kyl; R46

and R48 ind enderFer’sﬁmis%%g%ggnﬁe{éefigogﬁﬁgﬁene

optionally substituted 5 hydroxy or carboxy; n

represents au'i ntregresents aydrogeadC.y akgl lorta® 3;8 mérnbered saturated ring
represents an integer selected fr 0.to 3; RS

represents hydr od® ?na&r/-"éer&ipfé&b? 03 to 8 menbered
saturated ring optionally interrupted by NH or 0; 10

R52 represemt’ hyesro@ais hyfebgdh, @l KalkyxyCaktudnl lor CJ allall_sbbstituted
al kyl substituted by amno, (Cl 6 a am no

I'ky! .
di (C1_6 al kyl ) anito2mioy s ligyl)egpino, s‘lﬁq‘lzﬁ)r?yfy)‘)éﬁqﬁ’o,l‘l'(cl-s alkyl-

N-(C1_6 al kanoyl )@ f®emdo; ﬁ-(_@t-kﬂ%ﬂﬁ?ﬁ@ﬁiﬂ&l Gyt ?c‘arbonyl, tetra-

zolyl, triazolyl, indolinyl, isoindolinyl, indolyl,

i soi ndolyl, pyr rzebil.di tnggoldpt indelziyly iseindotinylut dafloby, isoindolyl,

nono- or di- 0Xxo, 2 ' h di . [ : .

substituted by mﬂ)\,gj-éh%lgf}ﬁ d?btﬂ)gl)%fgfj sﬂ%tlt&g& lgrn%(lr% or di- oxo, or
piperidinyl optionally substituted by mono- or di- oxo,

with the proviso that when R*' and R* are hydrogen at the same time, R> is
tetrazolyl or Cy.s alkanoyl, or when R®' is hydrogen or C, alkyl, R* is other
than hydrogen;

R and R_62 independently represent hydrogen or C,s alkyl optiomally
substituted by hydroxy, carboxy, phenyl or mono-, di- or tri

halogen;

R" represents hydrogen, or Cy.¢ alkyl optionally substituted by amino,
hydroxy, carboxy, pyrrolidinyl or piperidinyl, wherein said
pyrrolidinyl and piperidinyl are optionally substituted by mono- or

di- oxo;

R™  represents hydrogen, carboxy, C.s alkanoyl, amino, (C,salkyl)-
amino, di(C,.¢alkyl)amino, N-(C,_salkyl)amino carbonyl, C,¢ alkyl
optionally substituted by hydroxy, carboxy, or mono-, di- or tri-
halogen, C,.¢ alkoxy optionally substituted by mono-, di- ox tri-



with the proviso that when R51 and R52 are hydrogen at
the sane tine, R3is tetrazolyl or Cl1_6 al kanoyl, or

wonves1082898 i s hydrogen or Cl-6 al kyl, R52 i s OtHEVEP20642002496
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hydrogen; R61 and R62 i ndependdntly represent hydrogen

or C1_6 alkyl optionally 20 substituted by hydroxy,
carboxy, phenyl afalogen) ernolﬁiimyl(bf pipetidinkiaWbgR M sal pyrrolidinyl and
represents hydrogen, y or -6 al kyl optionally

substituted by arfRf myh%faPE}WanyC%}P%’(s%fﬂ bwf’woreﬁ Ay

or piperidinyl, wherein said pyrrolidinyl and

pi peridinyl are qp;srbgeH@LL@ngquew;s reBdht N Bregd or 25

di - oxo; R72 represents ydr ogen carboxy, Cl1 6

al kanoyl, amno, (Cl.6al.kyl)-

di (CL_6al kylBani ﬁépreqqm(sd:wdreafmqﬂ )awpmawamoﬂry% s @yl gubstituted
al kyl  optional | ys E%&lldﬁdﬁ egr by ehmppxwheraar pmxby]@ndmyl and
nmono-, di- or tri- hal ogen 6p koxy optionally
substituted by numperiding] are gptlopiliy a\mtgmhbmm@r di- oxo;

PCT/ EP2004/ 002496 -81 hal ogen, pyrrolidinyl or

pi peridinyl,psaher; | .

pi peri di nyl %r e op 1?%:?]13 }?dﬁg&{)ﬂ &%}{]é%jrbglf}d%%c’f-auéyr] Satl)s-tltuted by
oxo; Z' repr esenths/droﬁtﬁll-dmup), oreghlExpi N p represents an
integer 1 or 2; R81 represents hydrogen, C, _6

al koxycarbonyt, or Cl 6,3

oyrrolidi ny{w or | p?resc:ﬁt(géxprhl%?én V\%@?%J trc]:z%s)(g)g 015C1 J alkyl substituted by
pyrrolidinyl and hygioperandnd) gt cagfory,opt i onal 'y

substituted by nono- or di- oxo; R82 represents

oy oxy. ~iinkop e A oy s Hpieat it or 1% 5 otber han

hydr ogen, hydifgys; carboxy, or Cl_6 al kyl substltut ed
by 10 hydroxy, amno, or carboxy, with the proviso
that when R8L is h droge[](f}&i? or R83 is other than

hydr ogen; Z2%r eprieR&if 1q ,
wherein
q represents an integer selected from 0 to 3;

R* represents hydrogen or C,.¢ alkyl optionally substituted by phenyl;

R'"'  represents hydrogen, carboxy, C, alkoxy carbonyl, Cy¢ alkanoyl,
N-(C,.¢alkyl) aminocarbonyl, C,¢ alkoxy optionally substituted by
mono-, di- or tri- halogen, or C, alkyl optionally substituted by
hydroxy, mono-, di- or tri- halogen, amino, (C,s alkyl)amino,
di(C,.¢ alkyl)amino, N-(C,.¢ alkylsulfonyl)amino, N-(C,.¢ alkanoy!)-
amino, C;s alkoxycarbonyl, tetrazolyl, triazolyl, indolinyl,
isoindolinyl, indolyl, isoindolyl, pyrrolidiny! or piperidinyl, wherein
said pyrrolidinyl and piperidinyl are optionally substituted by

mono- or di- 0X0;

A ring represents a 3 to 8 membered saturated heterocyclic ring, in

which the nitrogen atom N* is the only hetero atom;



wherein 15 q represents an integer selected fromO to
3; RO1 represents hydrogen or Cl-6 al kyl optionally

WO s0obes4spit ed by phenyl; R11 r%%r esent s hydr pOERP2004/002496

10

carboxy, Cl-6 al koxy carbonyl 1 6 al kanoyl,

N- (Cl_6al kyl ) ami nocarbonyl, Cl1 6 al koxy optionally
substituted N8pnEFPresgfits act tq B mehbgres eaturaed Ketrdgyclic ring, in
al kyl optionally su t X i -

or -tri- hal ogen, amgﬁ%htt%lﬁgo Xﬁégﬁ%?hqhﬁéﬁyhgﬁﬂm@

al kyl)am no, N-(C _6 al kyI sul fonyl )anmino, N-(Cl1_6

al kanoyl ) - a8 an€R r@gaedethey oambGriy 12 memberad @iaghbicyclic ring; and
triazolyl, indolinyl, isoindolinyl, |ndonI

i soi ndol yl , ol i r nvl .,

oyrrol i d nyI EY&% o %ﬁélﬁ%}{%ltsoﬁ Spgo?g r]ré be¥ed fal\ﬁg teg heterocychc ring, in
substituted by 25 Wblnbthemlltm@matomm ld\thbloﬂlghéteﬂ)ra@&ﬁnts

a 3 to 8 nenbered saturated heterocyclic ring, in

36051 0 5o E3TBRAT Sy SR L) B Bt o s

a 3 to Bomurdfemsersadlur at ed heterocyclic ring, in
which the nitrogen atomNB is the only hetero atom C
ring angy.ring together forma 7 to 12 nenbered
di azabi cycTrc ring; and E ring represents a 5 to 8
merrbered saturated heterocyclic ring, in S which the
ni trogeR at orpriliEnisslublvgctdsroyr ooy 0 atom 4. The
benzenesul f onam de derivative of the fornula (I-b),
Its taujoner] ere isoperic form or a salt
wher ei nLﬂ reperrcﬁsregtss P § 1?f8|°’6 T®Ri oro or bronp; 10 R2
represents fluoro, chloro or bronp; R3 represents
cyano R’R4 mepeeserymoRoo N R44 N R42 N R50 N--R48
-R46 N R4, R4s R4l R49 RA7 R45

R* represents
RSN RE—N—REN— 50 48 4
" R P R
R" | R R , R® RY R® -

R® H
R \N N—
FN e
~N N
R51 \ 62



R52 52 N RN HUN R51R2ZR H NN N~N-~N

R 5, Rs2 WD 2004/084898 PCT/ EP2004/ 002496 83 R81 R81
wWB200h084898- - - - N Rae R82 83 N 83 R R R81 R81 HeAZERI004/002496

R82 R83 R83 R83 N R 82 N CY,83-N R81 R 83 R83 R81

81

Ra1 R
N/ N/

N R%2 N
R Q

R83 R83 ’
81

RY yZ R /

N N

Raz
N ' N
Raz
R83 ' R83
Rsa
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/
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N 6N N H WD 2004/ 084898 PCT/ EP2004/ 002496 -84- R81

NNNGVHR/2 NH R91 Nor HN wherein R40
waomps/eaest s Cl_ 6 al kyl having substituent sel exdtacP2i040002496

the group consisting of 2- ox&-pyrrolidin-1-yl, 2,5-

di oxo pyrrolidin-1l-yl, 2- oxo-piperidin-1-yl,

2- 0X0- pi peridi n-3-yl, /ﬂ oxo-piperidin-1-yl, 25

0xo0- pi peridin-§;yl, 5- di oxo- pi peri di n-1=yl,

2, 6- di oxo0- pi p&~ dj/n- I- yl, 2, 6-di oxo-pi peridin-3-yl,

plperldln l-yl, -R-yl, [-3-yl or -4-yl (wherein said

piperidinis optignall substi t ut e¢ by ne< or di-

oxo0), hexahydroaZeprh-1-yl,-2-yl,-d3- -4-yl
(wher ei n sai d/iexa- hydroazepin;ﬁ;N tAonally
substituted Ry noro- or, di- oxo), and,7- 10

oxa- bi cycl o[ & hept - 3-yl optlonaIRy substituted by

am no; R4l repyesents hydrogen, cyclopentyl or Cl1_6
al kyl optionally substituted by am no, Cl-6 alkyl
am no, di-(Cl 6 al kyl)am no, or 2,5- dioxo

pyrrolidin- -yl, RA2 pepresents Cl4 al kyl ene

substituted bX car or cycl ohexyl 15 substituted

by nono- or hy r ox R41 and R42 orm

t oget her mnt ac N aton] ab or 6 nber ed
wherein

R*  represents C,¢ alkyl having substituent selected from the group
consisting of 2- oxo pyrrolidin-1-yl, 2,5- dioxo pyrrolidin-1-yl, 2-
oxo-piperidin-1-yl, 2-oxo-piperidin-3-yl, 4-oxo-piperidin-1-yl, 2-
5 ' oxo-piperidin-6-yl, 2,5-dioxo-piperidin-1-yl, 2,6-dioxo-piperidin-1-
yl, 2,6-dioxo-piperidin-3-yl, piperidin-1-yl, -2-yl, -3-yl or -4-yl
(wherein said piperidin is optionally substituted by mono- or di-
ox0), hexahydroazepin-1-yl,-2-yl, -3-yl or -4-yl (wherein said hexa-
‘ hydroazepin is optionally substituted by mono- or di- 0xo0), and 7-
10 oxa-bicyclo[4.1.0]hept-3-yl optionally substituted by amino;

R*  represents hydrogen, cyclopentyl or C, alkyl optionally substituted
by amino, C,¢ alkyl amino, di-(C,.s alkyl)amino, or 2,5- dioxo
pyrrolidin-1-yl,

R* represents C,4 alkylene substituted by carboxy or cyclohexyl
15 substituted by mono- or di- hydroxy,

R* and R* may form, together with adjacent N atom, a 5 or 6 membered

saturated heterocyclic ring;
R® represents hydrogen or C,¢ alkyl optionally substituted by hydroxy,

R* represents C,.¢ alky! optionally substituted by hydroxy or carboxy,



saturated heterocyclic ring; R43 represents hydrogen
or CI-6 alkyl optionally substituted by hydroxy, R44

womps/esagast s Cl -6 al kyl optionally substituted BE/EP2004/002496
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hydr oxy or carboxy, WO 2004/ 08g398 PCT/ EP2004/ 002496
-85 with the proviso that when R41 and R42 form

toget her w t{inagk 3eRito thit ¥h&MRY 2Rl R @ tJFBMDSK @fadjacent N atom,
saturated heterocyclic ring, e is hydroxy substituted

CL 6 al kyl &S @atbosybesebsstiraied Bejeropychic zingyR ' iRaBiroxy substituted
R4', R49 and~R5Q ] : r nt hydrogen,
nmet hyl or e%?ﬁ%%g%gggmﬁﬁ%m?%%%gﬁdem l'y represent

Cl. 6 al kyl ene450|%i ggnal I Yy, substituted hydroxy or
car boxy; R5IRT dpf.&eand R hipdapoesisntly tsprshenphysirggen, methyllor ethyl;
or nmethyl; R52 represents methoxycarbonyl or Cl_6al kyl

substi tuted 1@‘ aﬁarﬁo%ydgg%ﬁﬁgﬂ;%@gxgp@%%%}ﬁ/ %Mﬁ%@%p’tionally substituted

nmet hanesul f onyl am no,

tetrazolyl, 1,2, 3aydraxgootarboxyl, 2, 4-tri azol yl,
1,2,5-triazolyl, 1,3,4-triazolyl, pyrrolidin-1-yl,

2- oxo-pyrrol igin-1-vyl - di 0x rolidin-l-yl,

2- 0Xx0- pi peridin- | f/”?éfeh?-%ggrg-g%ﬁ’ %?(fpaliﬂ?vﬁi 5@% or nif-tla'}co-

pi peridin-I-yl, 2-oxo-piperidin-6-yl,

2, 5- di ox0- piR@r i diepredents| metRoBrcartioryr wr plpelicyldubstitutet , by carboxy,
or 2, 6-di oxo- pi peridi n-S-%I X 1]'5) R? anﬁ1 R6§I'f . i

i ndependent |y r ep?¥8%nt ReBEsHPoRl: HRSHargsyionyjgmino,  acetamido,
represents hydr ogadolyls aeteRylyl, b3 8riddoly@N 024, triddb1f10,1,2,5-triazolyl,
(C1_6al kyl)- am no, di(d _6al kyl)am no . .
N-(C_6al kyl ) ani nb3.¢4mas8kY| pyresicly- YlkyA-oxooyiriodidigrI-yl, 2,5- dioxo

substituted by hygrQx¥in-1IGA! BRXYpiRFdHDNA: 2-bpiftidint3-1, 4-oxo-
hal ogen, Cl1_6 aIkqunqptlonalIy_substltuied by ‘nmono-,
di- or tri 20 hal mwpwidin-pyk roviochipgridined-yhi hEdiode-piperidin-1-yl, 2,6-

di- or tri 2 witi-byl byl Ao
opt i onal 1y subst | SokERPREERY oPABRIE kot By

represents hydrogen, mnethoxycarbonyl or Cl_6 al kyl
substi t ut ed BY an®RBxralepapdentlyirefireserits YénzylRr pherdthyk 0
pyrrolidin-1-yl, 2-oxo-piperidin-I|- yl,

g_zgig: S: B:: : lg?z n: gr:et/f%e?entdﬁ' R%fr)ég%lx,p gri)cg‘yy,n '(/J{_; yeilkanoyl, amino, (C,ealkyl)-
amino, di(C;.salkyl)amino, N-(C,.¢alkyl)amino carbonyl, C,¢ alkyl
optionally substituted by hydroxy, carboxy, or mono-, di- or tri- -
halogen, C,¢ alkoxy optionally substituted by mono-, di- or tri-
halogen, pyrrolidinyl or piperidinyl, wherein said pyrrolidinyl and

piperidinyl are optionally substituted by mono- or di- oxo;

R¥ represents hydrogen, methoxycarbonyl or C, ¢ alkyl substituted by
2-oxo-pyrrolidin-1-yl, 2,5- dioxo pyrrolidin-1-yl, 2-oxo-piperidin-1-
yl, 2-0xo0-piperidin-3-yl, 4-oxo-piperidin-1-yl, 2-oxo-piperidin-6-yl,
2,5-dioxo-piperidin-1-yl, 2,6-dioxo-piperidin-1-yl, or 2,6-dioxo-
piperidin-3-yl;

R® represents hydrogen, hydroxy or hydroxy substituted C,_¢ alkyl;

R® represents hydrogen, hydroxy or carboxy;



25 2, 5-di oxo-pi peridin-1-yl, 2,6-dioxo-piperidin-1-yl,
or 2,6-dioxo- piperidin-3-yl; R82 represents hydrogen,

wanods/a8eg9sor hydr oxy substituted Cl -6 al kyl; R&EI/EP2004/002496
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represents hydrogen, hydroxy ogg-.carboxy; WO
2004/ 084898 PCT/ EP2004/ 002496 -86 with the proviso

that when R&%thatﬁg 1%61%0 ?r{a?wnéﬁcﬁwmaatare }}%ﬁroﬁ ihd TBre time, R* is
R81 is other thah hydrogen, or when R8 83 are

hydr ogen at dtlire then iedrogemeor WR82 R*| and & tree hitdnegen at the same time, R™

hydr ogen; benzyl or phenethyl. 5 5. The
benzenesulfd%%nﬂﬂﬁaégfp ative, its tautoneric or

stereoi sonmeric form or a physiologically acceptable
salt thereofR’as ob@esend benxybdraphenethyl.o 4, wherein said
benzenesul fonam de derivative of the fornula is

ect fromth cons i stin 3 1-B
en§2yl alhe)l]ae‘n s g@? ﬁg derlva ve its gutomemc or s(eremsomerlc form, or a

[ 3, 4- b]ghyﬁbl@élealﬁf- ﬁddéﬁtﬂﬂky k3lt thefedf abclafiedhihalfim LG 4, wherein said
phenoxy) - benzoni tr.i

{ 4- [ 5- CFBFA @%lf?@nsdedﬁ?%w%wf Becimnyfs isselictech Bem thogrprq consisting
pi per azjm- 2-yl net hyl } - net hanesul f onam de; N

{4-[5- Cyano- 2- (3, 5-di chl or o- phenoxy) benzenesulfonyl]

pi perazi n-2-yl met hyl - acetamd

N{1-[2 @y%%ylzhe(@yménwl%} ﬂrbb%a{gﬁ%;@raulfewﬂkéﬁ%éﬁwhbmﬂ

] plper Zh HooRtAy! }- nethanesul fonam de; N (
Igho 5??3 5-di ¢hl or o- phenoxy) - benzenesul fonyl ]-p

|pera2|n 2-ylmeth - acet am de;
4- ( 3, 5-1i{¢hi- §wmp%@n%§hyl)10® l{helmy) benzeneei toryll-pieipziard-ymethyl} -

) - pyrrq%&ghg§h&+mnﬁylfonyl] 20 benzonitrile;

Am none ger azi ne-
-sulfonyl) 4- (3 5-di chl or o- phenoxy) - benzonitrile
di hydr dﬁ-l'{nﬁ Cslgio-2-(3,5-dichloro-phenoxy)-benzenesulfonyl]-piperazin-2-ylmethyl } -
1-[5- Cyat d (3, 5-di chl oro- phenoxy) - benzenesul fonyl ] - [
1, 4] di 8ZEpané: 2-

N-{1-[5-Cyano-2-(3,5-dichloro-phenoxy)-benzenesulfonyl]-piperazin-2-ylmethyl} -

methanesulfonamide;

N-{1-[5-Cyano-2-(3,5-dichloro-phenoxy)-benzenesulfonyl]-piperazin-2-ylmethyl} -

acetamide;

4-(3,5-Dichloro-phenoxy)-3-[(3R)-(2-hydroxy-ethylamino)-pyrrolidine-1-sulfonyl]-

benzonitrile;

3-(2-Aminomethyl-piperazine- 1-sulfony})-4-(3,5-dichloro-phenoxy)-benzonitrile
dihydrochloride;

1-[5-Cyano-2-(3,5-dichloro-phenoxy)-benzenesulfonyl]-[1,4]diazepane-2-

carboxylic acid methyl ester;

4-(3,5-Dichloro-phenoxy)-3-[3(S)—(1H-indol-3-ylmethyl)-piperazine-1-sulfonyl]—

benzonitrile;



carboxylic acid nethyl ester; 25
4-(3,5-D chl or o- phenoxy) -3-[3(S) - (1H i ndol - 3-yl net hyl)

wOo-2004p8r@8i ne-| - sul fonyl]- benzonitrile; WO 200¢T03488802496
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PCT/ EP2004/ 002496 - 87 -87-

4-(3,5-D chl oro-phenoxy)-3-[2(5)-(1

H- i ndol 4-83,5Dinhtday-phenpik )& [@¢3){(EH-indot-SWlthalyl)-piperazine-1-sulfonyl J-
benzonitril e;

4- (3, 5- BPEHE- phenoxy) - 3- [ 2- (2, 5- di oxo-pyrrolidin- |

| met hyl) - pi perazine-1- sul fonyl]-benzonitrile; 5 N

-y
{ 1- [ 5- Grem®bah(o3e-Pheitbey) 3022 SRk pyiroheR2 8MasH)1)- Q?Téllalzine-l—
[1, 4] di azep 2- ylnethyl } -methanesul f onam de;

[ 4- (3, 5ulff H’ﬁﬂ Poegliienoxy) - 3 - (pi perazi ne- |

-sul fonyl ) - phenyl ] - et hanone; (R)-N-(I

- Aza- bi NMM[Q—@a&—i}@&BmﬁloW—ﬁhe@ox@)’ B&Rerdsllony 1 £1ala28R0 R -

henoxy) - benzenesul f onam de;
(S)- N()ﬂmA&l&L}ﬁanV@ eeyifonamidg; oct 3 yl ) - 5- cyano- 2- ( 3, 5- di
chl oro- phenoxy) benzenesul f onam de;

4- (3, 5- DiaplPDRABAEHRY i
{4-1(29) - ({f hydr oxy" |-‘Wy2 ﬁy( ) Sy QiPhep-ethanone;

p iperidine-1-sul fonz 1 -benzonltrlle

4- (3, 5-@®Bhllope lphs@m 99 logt-3-30) Seqypnpr 313, 2 dighlee-Phehomipe
razi ne- b §§L£ - 15 benzonltrlle

4- (3, 5- ehz Ioroﬁﬂﬁenoxy)-s-(s-[

1, 2, 4]tr|azoI-I-yInethyl-piperazine-l-sulfonyl)-
benzoni ®p-N-@-Aza-bicyclo[2.2.2]oct-3-y1)-5-cyano-2-(3,5-dichloro-phenoxy)-

4- (3, Shﬂ%}"%ﬁ S%Efgnﬁggoxy) 3-(2-[1,2,4]triazol - |

-yl net plpera2|né | -sulfonyl)- benzonitrile; 20
5- Cyano- 2- (3, 5-di chl or o- phenoxy) - N- (2- di net hyl am no- et
hyl ) - N-4-B;5-Richloti-phenexypisr {r4€{(2&]-i(hhydroxy 1-methyl-ethyl)-pyrrolidin-1-yl]-

Ayké ng%EhFﬁro%%ﬁgﬂgkéﬁggg?% (2, 5-di oxo-pyrrolidin-I-

yl met hyl ) - pi perazine-1- sul fonyl]-benzonitrile;
4- (3, 5-3chDizhr@plenoryy-B-(3-tdz42-Andthokpipgyinel iseltdhy1)!
-ylnetqylg-4:Pyrrolidin- 1 -yl-

enzonitrile; 4

4-(3,5-Dichloro-phenoxy)-3-(3-[1,2,4]triazol-1-ylmethyl-piperazine-1-sulfonyl)-

benzonitrile;

4-(3,5-Dichloro-phenoxy)-3-(2-[1,2,4]triazol-1-ylmethyl-piperazine-1-sulfonyl)-

benzonitrile;

5-Cyano-2-(3,5-dichloro-phenoxy)-N-(2-dimethylamino-ethyl)-N-[2-(2,5-dioxo-
pyrrolidin-1-yl)-ethyl]-benzenesulfonamide; |

4-(3,5-Dichloro-phenoxy)-3-[3-(2,5-dioxo-pyrrolidin- 1-ylmethyl)-piperazine-1-

sulfonyl]-benzonitrile;

4-(3,5-Dichloro-phenoxy)-3-[3-(2,5-dioxo-pyrrolidin- 1-ylmethyl)-4-pyrrolidin-1-yl-

piperidine-1-sulfonyl]-benzonitrile;

4-(3,5-Dichloro-phenoxy)-3- {4-[(2S)-hydroxymethyl-pyrrolidin-1-yl]-piperidine-1-

sulfonyl}-benzonitrile;



25 piperidine-I-sulfonyl]-benzonitrile;
4- (3, 5-D chl or o- phenoxy) - 3-

wOo{2004/¢g38B- hydr oxynet hyl - pyrrolidin-1 -yl]-pi pe@dTdines4/002496
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| - sulfonyl } -benzonitrile; V§-2004/084898

PCT/ EP2004/ 002496 -88 4-(3, 5-D chl or o- phenoxy) - 3-

{(2S) - [4-83- Dh%dﬁ@}ibﬁﬂi&i}l)wl- {(psr)r[l(m)m@lﬂxﬁxydaethwwﬁblhmh N =ylmethyl]-
pyrrolidi nF | f g/ -benzonltrlle N-(1

- aza- biRYe 6‘[‘?‘ ’;‘} °§Z‘§H‘t)"°2 (3, 5-di chl or o- phenyl sul
fanyl)-5-nitro- benzenesul fonam de; 5 and

4- (3, 5- zm(pma%@ycmnpm}@ws §r)(zm3paﬁ¢mrs%hény$su fA9NY3-dirBen
zonitrile. 6. A nmedicanent conprising the
benzendsurmerypnadedderi vati ve of the fornula (1), its
tautoneric or stereoisoneric form or a

physi ol ggi cal |y acceptable salt thereof as clai msd in
claiml as an active ingredient. 10 7. The nedi canent

as claimed in claim6, further conprising one or nore

phar ma-4-GeuPichlore- 9heae)eyéﬁt@w’édlesc&sblfcéwt)éoen@mtrme

medi canent as clained in claim®6, wherein said

benzeneg wlhiRmad: dompGide/at bééﬁeneeﬁfofnaﬁldfe QERide b the fdrfnfita (1), its
tautoneric or stereoisonmeric form

physi ol tegjpwertid gr stere@amealblfemsairta mhyelp@@fcam)s aEeARS salt thereof as
ant agonj At as clained in claimé6

for thgliﬁé%%%' ua 1a|§§r/10 em%pr)n%l ngm s of an

i nfl ammat ory dlsorder or disease. 10. The nedi canment

as/.cl aiThednédicanleal an Qaimathén elaim $afisithemédnaprisimg ahy or more pharma-
di sor der or | ected fromthe group

consi stTCREHY accg?tata%ex Fpr\?“ﬁsl tis, allergic diseases,

and aut oi nmune pat hol ogi es. 20 11. The nedi cament as

cl&i medrhenadicaiments thaimddie clhine afwiridin 4id Wn&&fﬁﬂﬂfoﬁﬁmﬁé derivative
a di sease, sel e? ZIS fromthe grougr consi stl ng of HV

lung grodnfif SRR Ay K JAhimisier & stfeaisoaqtic fommp, of g plygfiologically
t he bengepasid shR ARFEHR adRIHVaNtdgyfist. | tS tautomeric or

stereoi someric form or a physiologically acceptable

salt thereof as clained in claim1 to 5 in the prepa-
The medicament as claimed in claim 6 for the treatment and/or prophylaxis of an

inflammatory disorder or disease.

10. The medicament as claimed in claim 9, wherein said inflammatory disorder or
disease is selected from the group consisting of asthma, rhinitis, allergic diseases,

and autoimmune pathologies.

11. The medicament as claimed in claim 6 for the treatment or prevention of a disease
selected from the group consisting of HIV, lung granuloma, and Alzheimer’s

diseases.

12. Use of the benzenesulfonamide derivative, its tautomerié or stereoisomeric form, or
a physiologically acceptable salt thereof as claimed in claim 1 to 5 in the prepa-
ration of a medicament for treating or preventing a CCR3 related disorder or

disease.

13. The use of claim 12, wherein said disorder or disease is a inflammatory or immuno-

regulatory disorder or disease.



25 ration of a nedicanent for treating or preventing a
CCR3 rel ated di sorder or disease. 13. The use of

wocload/on48®, wherein sai d di sorder or di sease i PCI/EP2004/002496

5

10

i nfl anmat ory or immuno- regul a8%ry di sorder or

di sease. WD 2004/ 084898 PCT/ EP2004/ 002496 -89 14. The
usied.of Theansn ocf2]aimhier eheremasiaid dssder derdiseiseds s€as@l irom the group
selected from the group.. consisting of asthna, :

rhi ni t i ©nsiginegt gt %tirglg'éléé@f’rg 5 %P’é’i“ﬂﬁ‘ﬂfﬁ’énm““e pathologes.

pat hol ogi es. 15. The use of claim 12, wherein said

di s9r deTheDilisef SRAAE 2| Sh&emnaaidedsdrded or tdieasgli®Wflected from the group
consisting of HV, lung granul oma, and Al zheiner's

di seasensigiingp! B} dJupggragions, aphilgheimprie figsasess aj d

benzenesul f onam de derivative, its tautoneric or

St g4.€0i BRIRE o€ cThid M, vkreth AYSEhalnegifealrhile 36HARVARE Gutomeric or
salt thereof is fornulated with_ one or nore . '
phar nac¥ereeisamarg foray ope abysiolegicailpiresspigble pait thoreg isfermulated with
for con ' ' ' oregul atory

di sor deérn{eg]lf In{é) P%%}gggﬂ};%é%ﬁgé sabg{%lc%%{%hl s by

adm ni stration of a CCR3-antagonisticly effective

anblint Progespforgpntradling a wilemwetepoemichnaunotsgelatory disordérar mhisease in

1toos. humans and animals by administration of a CCR3-antagonisticly effective amount

. of at least one compound according to claim 1 to 5.



