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WD 2004/ 084898 PCT/ EP2004/ 002496 BENZENESULFONAM DE
DERI VATI VES TECHNI CAL FI ELD The present inventi on

I a benzenesul fonani de derivative, whi
ﬁ%@%ﬁ&g@%an active ingredient of pharmaceut |P&3(LP‘““WGZ4%
preparations. The benzenesul f onami de derivatives of
the present 5 |nvent| on have CCR3 (CC type chenoki ne
r SENAER) AN AV DR AEYMEN ty, and can be used for
t he prophyl axi s and treatnent of di seases associ at ed

WERESERS Bfdripyi ty, in particular for the treatnent

of asthma,, atopic dermatitis, allergic rhinitis and
ot her infl anmat ory/i nmunol ogi cal di sorders.
BAGKERSUNDVARIPN Telateh eno kinzewsulfuamide detatitd, ovhight io kissfaiSas an active

e P06, BP0 bR Bl FERaRAo b presen

t hﬁbﬂnoﬁ e FeaCER3 (AT Shé eifentdkink rﬂédeétﬁm?tdnﬁﬁmm@ie (ictmty, and can be used for
i nflammatory cells here are

f
o SO s FONTHRT ceiebogs aesogiata Pk GCRAEPHD.n partculr for the
(tréatméfﬁ‘ RERSHE, Abpid&HIRGs, LG el hlstag_ﬁ I %é?tuﬁ'lamtﬂ/ﬁnmﬂnologlcal

separated by a single am no aci
alffUeeht (C--C). 15 Eotaxin, one of the C-C fanily of
chenoki nes, is an 8.4 kDa (74 am no aci d) pol ypeptide

aﬁﬂCK@R@ﬂfN]j;Rh ly to the receptor CCR3 wi th high
affinity. I'n V|tro and in vivo, eotaxin causes

chenotaxis of inflammtory cells expressing CCR3

[ Ehespokiineg are chiydiastie cytekingst of Wiichningjgr Mnctivngl areliﬁ:@fﬁt:&: of inflammatory
t { { t

R R R A A O ———

| avivatioh of mﬂﬁnméiﬁ@&e]]Q Zﬁﬂrehﬁﬂ@}) claddds JtRerBHERBRKE-0%--C (alpha.) and C--C

r rot ei n- coupl ed, seven

@aﬁ‘g’ %‘%‘%@F ﬁfS?@@eﬁFfaws a(r@feﬂ?tem ¢ inge gmipoggid (C--X--C) or
kgﬁ@mademqgnd); in addition to eotaxin, including

eot axi n- (CCL24) RANTES (CCLS), MCP-3 (CCL7) and

I's expressed on inflammatory

gt?’%“ (o8¢ é%ﬁlﬁtc -t Japiip o eheprkinesa it st ke Kot awipo asidy polypeptide and
|lﬂ1§dsg§3§l§gf ) ﬂle%&épﬁ)r'mu@%ﬁg@ Q@imql In vfnﬁfi%ﬁcp ?rfakdv? eotaxin causes

Conr Gerard N. P
whvmotwgwémﬁammaw dells peprapsing CCx3 [El;narld IEchtqtttePRr;dﬁimmmg D. and

F(Lﬁg Pl ﬁm&n%%ﬁ§éﬂes§%§ F% %g'tgt acl‘lg%Sl] of JJSplratoxy burst of human

ccl oni h&RsSD erger
leosinepbie EuR J. Inﬁhmsl 36 1919R025%A 196. , Rao P., Ponat h
P.D., Bagg| ol i ni , Dahi nden C A J. di n. | nvest .

é%% chg‘rgi nei'%flzés Cf]ﬁg(ﬁ%] asgz %rﬂglgll cSoE lslg%%gé)agggélmbwr?%g in receptor
4GPER) avhichewindaph ageen [ligadds, in deomalea{axiﬂ, including eotaxm-2 (CCL24),
RANTES (CCL5), MCP-3 (CCL7) and MCP-4 (CCL13). CCR3 is expressed on inflammatory
'cglls relevant to the chronic asthma pathology. Such inflammatory cells include Eosinophils
[Sabroe 1., Conrey D.M., Gerard N.P,, Li Y., Collins P.D., Post T.W., Jose P.J., Williams TJ,
-Gerard C.J., Ponath P.D. J. Immunol. 161: 6139-6147, 1998}, basophils [Uguccioni M., Mackay
CR., 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 IL.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-c. and IFN-y, expressed CCR3 [Stellato C,




10

AT
to ]
N

15

20

25

30

35

| 5?513%%

- Mackay C. Pichler WJ

Hatch W, Li X., Du B., Goopman J.E. Am J. Respir.
Cell Mol. Biol. 20:864-71, 1999] and nast 30 cells

FOdveicrasS. H and Lukacs NNW Inflamm Res. 5Quymigoiiiinieg
168-174.2001] . It was also reposted that BEAS- 2B, an
epithelial cell line, stinulated wth TNFaandIFN—y,

eﬁ%{ﬁ%ﬁﬁjﬁcﬁ é.&{StS%lallla%‘g%moC% d?ar&gq%%.ﬁg}r{g& M\{E }EOthH t]#‘l’ and Beck 1.A. J.
Plfinynoantb6BBISK- 1461A20001]. | rmunol ., 166: 1457- 1461, 2001] .
In ani mal nodel s, eotaxi n-knockout m ce showed
d 8’{“?{@ gzg@glg,i}ro%?fnh]wé@élg&gc;rs}g\gﬁéd%ggﬁ%g2!)%%3??1}_1@ gﬁg I,antigen challenge
A{l@theﬂ!%ﬂ MEEIEKafl.cad J. AEmarllﬁﬁCE L%&@A D.8nra Léde??o.i Exp Med., 185: 785-
1997%)9 I'n | L5-/eotaxi n- doubl e knock-out m ce,
B0 P In Mopleptaxia- ‘éﬂubhl-lmotﬂq-mt esff?ofhs@ is oo mmog’feha or AHR in response
c nzi e
ShligRan 00 Uil p3 B Ve ME ol VIRBRRZ . “Rogen 2.
AMphalinganRSt, Makomig AN.E, Rothobeg NI.EGYouh@I Ghaditthiéeil K 1. andl Webb D.C.

UL ey L

CoR33 mab@b@e /e Tun@ tisdbes bfuepid dsG$idass Db aft RRPclated with AHR, reduced
asthmatics and are associated with AHR reduced 10

1 a0 lpng gorinophidia %ise 51 Rabip Y- hgMang QRBetimand., &ennady Ry Ringler D.J.,
QackBP ¢ RBMadigh ed g
aCk%aDaug Dang ertgeﬁ'il S?éﬁgﬁg@rg‘ Ifafhafd: éRH WﬂgM@&"@f and Kay AB.:
\/EﬂhPTFCSﬁGXPTBSS!OD af\@tﬂxawlA CER?’ mlEﬁh amtgdteemp a@pslasﬂnnaf Association with
st h
Ass ogi @P?rg%p%negg;%v&y 5’ é?tr %cgsiocggzéa?‘v e ? %NA to bronchial
mpﬁhbjiﬁi nerendathdliacad 1. At Johnmﬁnoﬁpl’axﬁw-flﬁm 9-9@ Lamkhloued Renzi PM.,

ARORBEES. oRbElh By 4098 Bl S S bponioser A, md

MIQYQH&%ecﬁexpr@ﬁbﬂsl i%eRasan Eroﬁchoa}%dlﬁhmgé gHd agrways of asthmatics
Ghaf f ar Rot henberg M D., Luster A.D. an

Qontnpﬁtesr @é@@ﬂqegyﬁxﬁgg [E:@E‘ﬁlg)pblﬁs ta dhesiterpfiigflamnmation. J Immunol 159: 4593-
bison Cclvo ! MeLREyK BY R, &I“an?Ml Swell 3 a?ﬁ %109%1{%11 of patients with

cont'ri butes to the chenntaX|s eosl no
Spthma gf chirerfi¢ ehytreative nulnwnarﬂﬂum¢ relatidnship 486 Besnﬂaﬁﬁllcatmmc protein and

flm&ﬁxgn eﬁig%ks k% Inft ‘{n'ﬁ%ﬁ‘?n 9; Q?%I%a?tbﬁ(ﬁa?%%&@%qnom Ellerglc ‘thinitis,

offaxin In serumo
SR 3rexpressng Tl lymﬂmbytesjccslem witle b(&IﬂoﬂﬁBh}ﬂx Pasll golyps in close proximity

SEBARR sk e . a3 Ui v, My i,

&’(itﬂﬂd' V00, YaWalRhd K1 Baggibliti Vit dnd, ModeiR3- Fﬁﬁ@t’i(ﬁﬁﬁéﬂ&s§5@ of the ectaxin
rrphoaét es co-| ocal fze With eosi nophi | s in nasal

R3 & Sdumphosytessaripealizigs atthesesinortidpr IRRIERST BEPLAGY 7: 836-
[S@rlk@@?] @io%overzgﬂﬂ' infefons (HQV Cie lyh-us) Lv@ﬁéhsﬁ'g %howhh K}Fk factors in

Yawal aggl ol 1 ni
aﬁhmwb@@ﬂt B, incieased taotanial ewxq@m@sm hmg dfss&ehwhehitnmomlated with tissue

SRR, (A, T, RG0S5 L WA, oo 1,

Wamemeter T., Kurdaila iYnf Ohdd THSugdRBY. andfAddei2V.: \BxpteSsion of RANTES by

sk, facfors in
normali]alrway epRhMl cehs after ?n uenza v%rus A infection. Am. J. Respir. Cell and Mol. Biol,,

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

Alam R, Ogra P.I. 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.
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asthma, result in increased eotaxin expression in |ung
tissue which is correlated with tissue eosinophilia

I\/Iatsukura S., Kokubo F., Kubo H., Tomta T., Tokunaga

UZ4/45®% a M, Yamanoto T., Kuroiwa Y., ChnBCTIEP2004/602496

Suzakl H and Adachi M : Expression of RANTES by

normal airway epithelial cells after influenza virus A

| NRtecalboimplidated that Hﬂ&ﬁﬁg éf. CCied hnd&@ﬁteﬁ/féhemcﬁihﬁl is an Aottt factor of virus
255-264, 1?98 Sai Deskin R W, Casola A

Tuding %We%ﬁ@nBG dePaistA, Blagio G, Batramii R, RogFaTriggiani M.:

P. Int AedhCa1fed O . n
P Jat ARRG producl?‘lol?}]ooll ﬁ%ﬂgi%)éﬁ 95)9?1%1 e\a&' N B‘f%qd 2001, Jun 1; 97(11):3484-
| n?(BcandDil\éamnelG,sFlom@ﬁ, %ttarollg’g'/ljnggmm tda @abilisndi Meendf Immunol 2001

an?}' 4 aﬁgg fl?ﬁ%%og}at an{hqﬁeg\ﬁ‘é‘ﬁw S heta s’ Bk T, Burdick

i an aKrmmeﬂos;]y Staa!dr IR CInegU SW: D Tyimeh a1 0T8T Octatsiisl (8):4276-82), and
.nclu rhinitis, and aIIerg|

di ses
o SERSRE s 4y g aGom S vk b Sp ae oivogs 89: Am T Patnol 1998
suahisqiy:hesmatoid arthritis, Grave's disease, and
at heroscl erosis. WO 2004/ 084898 PCT/ EP2004/ 002496 -3
It is.also inplicated that binding of CCR3 and rel ated
6 LGRS animpetanhisiget andategerfisny of GER3 jinlikedy todreseffective in the

| %’aﬁ&@hﬂﬁ‘ sﬂh\{n{l&%&&?%nﬁmrglﬁmp At oisy tﬁiorcrek‘s nd%lS%SF Sap gy

Pet raroli A, Rossi F, Trigglani
mmunol 2001 Jun; 125&& / 89 95), (L| Yet al.,: Bl ood
2()8@ 2900(765 l4gmpd IW.@ 290 46 51901)8610aﬂ1wc(dphﬁﬂrm0ﬁlatﬁb @f icheniBkine receptors

P . Trends | |
- 20 RGO sl by U8 e Bl orm (Ruth bt

15

- 20

Lukacs NW Warm ngton KS, Polak TJ, Burdick M Kunkel
SL, Strieter RM Chensue SWJ Immﬁol 19 8 Cct 15; 161
(8):4276-82), and Al zheiner's M), Q n SX
Wi LJ, Mackay CR, and Hyman : Pat hol 1998 Jul ;.
153 (1):31- 37). Therefore, n i nmportant target
and antagonismof CCR3.is |i Yoe effective in
the 10 treatnment of sygh ingflammtory and

i mmunor egul atory di sordeys, |and di seases. WO

d di scl ose cycl opentyl
pt ors i ncl udi ng CCR3
activity represented by thg"geperal formula: R X''Rs

X Ny

wherein
X, %, 5, R", RZ, 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 a2 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 invention
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R3R2- R R5. R4. wherein 15 X', x, y, RS’ R' and
Rs' are defined in the application. Qther applications
aicswudiiselsose CCR3 nodul ators. However, none oOf-~the ... 00405

reference and other reference dzi scl oses sinple

benzenesul f onani de derivatives havi ng CCR3

a LSti.c.activit he devel opnent of a conpound

hgi\/a ?% 8‘% (ét?:(gl?'veéw'}(ﬂé?%cgﬁg G5EPEsticc adivity-yvi The peesenbanvention has been
usiecbnipdishddibasediph @pby/firaixigs. and treat ment of di seases

associated wwth CCR3 activity has been desired. 20

S RY ra; THE I NVENTI ON As the result of extensive

studi BB it REaYide penel benzeneswfespmisie ricamativey Slrvanrbylehe following
d dorimodd (Y RS taufoRRric ' ! fyound t hat

t he conqp)éunds of tﬁg%gﬁ%gl?ﬁic?aﬁlag?g‘g%q%ﬂfcﬁeé’g'pr esent
fnvention ........ .. .. ... i 11 """ O 2004AW

2 41" -4- have unexpectedly erlel |l ent CCR3

antagoni stic activity. The prgsent invention has been

acconpl i shed based on these Al ngs. This invention

is to provide novel benzeneg gham de derivatives

shown by the following forng Rf, its tautoneric

and stereoisonmeric form apd the salts thereof. R 0

R2 OX R4 ~S () OXR3 erein X represents 0 or

S; R represents hydrogen, m ogen, hydroxy@ nitro,

cyano, Cl-6 al koxy Rarigpor no, C1 6 alkylam no,
di (Cl.6 al kyl)am no, Clg6 noyl , phenyl, q.6 al kyl
optionally substituted by R? :

wherein

X represents O or S;

1
R represents hydrogen, halogen, hydroxy, nitro, cyano, Cy¢ alkoxy carbonyl, amino, C,
aIkyIaminq, di(C, alkyl)amino, Cljs alkanoyl, phenyl, C,4 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, C, alkoxy carbonyl, amino, C,
alkylamino, di(C, . alkyl)amino, C,.¢ alkanoyl, phenyl, C, alkyl optionally substituted by
mono-, di- or tri- halogen or Cy¢ alkoxy optionally substituted by mono-, di- or tri-
halogen;

. p? .
- R | represents hydrogen, halogen, hydroxy, nitro, cyano, amino, carboxy, tetrazolyl, C,

alkoxy, Ci.s alkoxycarbonyl, Cs alkanoyl, C,, élkanoy]amino, Cis alkyl optionally
substituted by mono-, di- or tri- halogen or hydroxy; '

4
R represents




10 nono-, di- or tri- halogen, or Cl-6 al koxy

optionally substituted by nono-, di- or tri- hal ogen;

R2 represents hydrogen, hal ogen, hydroxy, nitro,
YO24004/0%¢%986 al koxy carbonyl, am no, Cl4 al ky|EiH/eRE04/002496
di (C1.6 al kyl )am no, Cl-6 al kanréyl, phenyl, Cl1_6 al kyl
optionally substituted by nono-, di- or tri- hal ogen

or Cl1_6 al koxy optionall 61subst|tut ed by nono-, di- or
tri- 15 halogen R repre ents hydr ogen, halogen,

hydr oxy, ro, ,Cyano boxy, tefyazol yl,
ClL.6 al ko _6 al kox 6 a oyl, C1 6
alkanoypk o, 1 6 al k aIIy N t —By
nono-, di- i - hal o® ydroxy, 4 rfepresent s
R49- N- % N-, R50- N-R§ N-R46 N R4l & 141RRas
147 Ras 2004/ 084898 PC' Y/ 82 P2004/ 002496 -5- R61 t
N\ NH1 Reka NmOCN ~ - 72 R1 R5 Rsz , Rae’

R81 B ring NZZAring '3 81 R s E9z2EY ring Rs'- o C
ring )CDgzlng or

Gy

-
YR
U R
ZA__
RIL— o
or
o R
-
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-
| - bicyclof4.1.0]hept-3-y! optionally having 1 or 2 substituents selected from the
5. group consisting of amino, (C,.¢ alkyl)amino ‘and di(C, ¢ alkyDamino, ora 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 Cy4 alkyl;




10

15

20

25

Ering wherein R40 represents Cl1_6 al kyl substituted

by pyrrolidinyl or piperidinyl wherein said

Py rookedisryl and piperidinyl are optionally  rqvcpsansmenise
substituted by nono- or di- oxo,.7-o0xa- |

bi cycl o[ 4. 1. O] hept - 3-yl opti onal?y having 1 or 2

substitgments_ selected fromthe 5 group consi sting.of

am no, (Cl. é‘q%\rfﬁfw ;‘%‘?Ff’% g]hﬁ‘g]&i] ("@&‘?rﬁubfﬂlbﬁflﬂ)“ﬁ&rlﬁ’ﬁ @iy Cye alkylamino,
5 to 8 nenmiOedalgaldaind, @fl 2% larie py&biidm-[ yN& a Cs, cycloalkyl optionally
containing | or 2 heteroatons selected from] the

group consi SEPstiteddyyda®y.0 and optional Iy having from

1 to 3 substituents selected fromthe group consisting

of hydregexy, am no, oxo and Cl1.6 alkyl; | WO

2604 ' 084898 A '/ P2(1C K4(!?-.i6 -6 R4l represents

hydrogen, G .§ al k%l optionally substituted by am no,

C, 6 aIIﬁKyPTAIandl}aY mp,coggher] Wi pdindentoN dom,23 5- todd anembered saturated

pyrrolidin- Jeplo Qi &pﬂ% cl oal tionally
substituted gy °ﬁ’3d?§‘>‘< , OP&S@H%%H)%{% 41 may form
together, with adjacent N atom a 5 to 8 menbered

saturafed meresentccd alkylerenaptioptly cnbstituyedi byt Bydroxgt @ thaldxy, or a Cs,

0; R42 repr C,-6 alkyl ene optionall ubsti t ut ed

by hydr ox;e g’?’“@@‘?h%“%ﬁf‘“@ﬁ% ooy e ARy %9 moreover optionally 1 or 2
substi t ut edsibytitadntd RBsted Grd thy GEdup eomingBF BA¥SLy, amino, oxo and C,
optionally ].lhglr 2 substituents selected fromthe

group consi &% ng of hydroxy, amino, oxo and C,_6 10

al kyl, or R41 and R42 may form together with

adjaceat N atom a 5 to 8 nenbered saturated

heterocyclic ring optionally interrupted by NH or O,

wher ei E4lsai g}é to 8 nmenbered saturated heterocyclic

ring i & AR may damsyosedien withradgicent M atonl 3 Gito I8 tokmbered saturated

proviso t haﬁetéggt?ﬂic%ﬂg dpfiodayig fﬁ%ﬁlﬂﬁd G%N?I o@d‘, Wherein said 5 to 8§ membered

optionally su ituted by am
saturated heterocyclic ring is substituted by mono- or di- oxo,

with the proviso that when R* is hydrogen, C, alky! optionally substituted by amino, C; ¢
alkylamino, or di(C, alkyl)amino, R* is hydroxy substituted C, alkylene or carboxy
substituted C, ¢ alkylene;

R*®  represents hydrogen, or Cy¢ alkyl optionally substituted by hydroxy or carboxy;
R*¥  represents hydrogen, or C;.4 alkyl optionally substituted by hydroxy or carboxy,

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

R, R¥, R* and R® independently represent hydrogen or C,.¢ alkyl;

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

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

m represents an integer selected from 0 to 3;
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al kyl am no, or di(C, .6 alkyl)am no, R42 is hydroxy

substituted Cl.6 al kyl ene or carboxy substituted C, .6

al kyl ene; R43 represents hydrogen, or Cl -6 alkyl

VEtZ0MEH$% substituted by hydroxy or carboxy; PORARP2004/002496
represents hydrogen, or C,_6 al-kyl optionally

substituted by hydroxy or carboxy, 20 with the proviso

that whieh Rédprassts Rioded] 0).c BILSNES 108 fendidicBGBMEatdd ring optionally
atom a 5 tQ 8 nenpered saturated heterocyclic ring,

R44 represerttem gy NH eifstit uted C,_6 al kyl or

carboxy substituted C, .6 alkyl; R45, R47, R49 and R50

i ndepempdent |, hyd I ;

and Rie. | ndeaes B8 ELIRRD gl Mastion siifiucd by caony,
optional |y §umbwt (Qm@%ﬂ)&m}im, GiGh-satkyD@sine N0 \alkytsulfonylamino, N-(C,

ropr ogent o ARapADERR €& BEMEGPA b1 disggl. indotin, sindotinyt,
2004/ 084898 ifdalyi, ERAfMM OfRr8biny]- obtibially epbeifest by mono- or di- oxo, or
hydr ogen, 38 rrenberdeld sat ur at ed

. CL. 6.al kyl, 3.t
“ring option&Pf mﬁyﬁi’%‘?”?’h%?“@ﬁt’tﬂgdWW'Bf

represents hydrogen, Cl-6 al koxy carbonyl, or Cl-6

al kyl swithshd provies)thaywheaal IFOx3d, R* @8 hi@ogen Gt tHe same time, R? is tetrazolyl or
al kyl )%I'm‘g , di(C.6 gll,kél'(ﬁ_am no N-(CI%‘!_

al kyl st ﬁwyla?ﬁ‘ﬂt?r RRig Iydragen o Gy U T jeoathan dhan bydregen;

al koxycar bonyl, tetrazolyl, triazolyl, indolinyl, .

i soi nd@fi sl R?1 iRgDkMently BHRER Yhrogddy b €4 Y bpti i
optionally subsltﬂﬁaut ed }}bf/éibrmno-worgdi {,Ir gi(go,glkgr !)Ptma]ly substituted by

pi peri di nyl hysiexyeeashaxy, phemd of mencedli-9y triveategenior  di -

oxo, with the proviso that when R5i and e are hydrogen

at t hegBane ehictBis Brdrbsent z o - L.
or when R51rc|bs hydﬁ;geg%n’orglt ?ﬁ’ %h‘ﬁ ﬁg‘?o’na 5591?%{%8& ¢ atino, hydroxy,

t han hydr ogemboxyOpyR@lidiaplbr RiRriding epharcie s4ill pywraljplinyt et piperidiny] are -

hydr ogen or 6,.al kyl. i onal | ubstituted by
hydr oxy, ca?rgig%ls’ 0] Sé'ﬁ“?/?&bgrmor?gh%r-d?' @GP~ or tri hal ogen;
R71 represents hydrogen, or Cl-6" alkyl optionally

subst i Rﬁ; g_drcb?eswsi rigdropercir exboxy, mlg bﬂk@pfpymiﬁb,i dC nylkylamino, di-
or piperidi er ei [ rrolidin a . .
o pr i ny! Gyttt e b parbest < A pprignatty substtted by-

di - oxo; 15hdrdkyl @oR$itintonby di- 0P8 hale@dnD CXYalkdy-oBtionally substituted
al kanoyl, am no, (CL6aI,kl¥I ) am no,.- di - L L :
Y mono-~, di- or tri- haldgen, pyrrolidinyl or piperidinyl, wherein said pyrrolidiny]

and piperidinyl are optionally substituted by mono- or di- oxo;
z! represents —[CH,],-, wherein p represents an integer 1 or 2;

- R® - represents hydrogen, C,.s alkoxycarbonyl, or Cy.¢ alky! substituted by pyﬁoﬁdmyl,
or piperidinyl, wherein said pymolidinyl and piperidinyl are optionally substituted

by mono- or di- oxo;

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

amino, or carboxy,

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

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

7 represents —{CH,],-, wherein q represents an integer selected from 0 to 3;
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(CLbal kyl ) am no, N-(CLbal kyl)am no carbonyl, Cl-6

al kyl optionally substituted by hydroxy, carboxy, or
AONDs 45y OF tri- halogen, Cl-6 al koxy optio V26044002456
substrtuted by nono-, di- or tri- hal ogen, Wik 200002496
pyrrolidinyl or prperrdrnyl, wh8rein said pyr

rolidinyl and piperidinyl are optionally substituted
by nonRB:z' or regiesent@drop ofIC, & ﬂpﬂ@ﬁﬁd’iﬁaﬁy subﬁi‘tl&]:@by phenyl;
wherein p represents an |nteger 1 2; RBl represents

hydroggn, CL6 al koxycar bon [

substi tut edreB?f’SﬁBVq}%mga? rﬁ#my’gfr' C’kﬁ’gr ?"6@%‘9’] Cupralanqrl N-ACy.calkyt)
sai d pyr r odniglbdayongind, LIRKY Ioﬁtidﬁmty sAbsRinAed bﬁﬁ&{d Ydi- or tri- halogen, or
substituted_ by nono- or di- o0xo; R62 represents

hydr ogen, h?etr%lw OPE%HbﬁbeBerérhyehyarkabl menghsdit pytredhelogen, amino,
by hydroxy o) 3

hydr ogen, hyd6 os‘ilf/s{ﬂaglaroboilg/(% g@fvfmnlagf %" F@subﬁc?ﬁ{ﬁme’gammo N-ACrs
by hydr oxy, alkaem}’l)ﬁmmm 1Cig aﬂcbmyrbonmﬂ ttbtratzbigl pmazulyh cndol¥ayl, isomndolinyl,
when R8' is ro eg or. R S, |s ot Ean 1 lidinv]
hydr ogen; %pr H{y T RIREy Wt HhEEp ¥ RyLohdingl and
an i nteger pspridilybae f)]itﬁ]:ﬁlihl@y iubstﬁ;tedxﬂylmdhoZor, di- oxo<U SS8

FCIL_ 20 '/002?796 -8 ROl represents hydrogen or Cl.6

al kyl opti onal substi t ut . i
repr es‘gnt s Wdt%rgj’%fi‘? S Rar B’og “'P“g t{'ﬁ%ﬁfﬁ%@gp%ﬂr}mn& in which the
d-6 al kanQﬁﬁogeNal@ﬁ'N%'ﬂl@Hn)yhcﬁm fqgar bonyl, Cl -6

al koxy optionally substituted by nono-, di- or tri-

hal ogen, or Cl-6 alkyl optionally substrtuted by

hydr 0¥, ~ noig-epigrentso 3 o 8 Wh@fférﬁam&m%bﬁc@%(@i@n& in which the

al kyl ) am n(httrdéka& Cibf) 1 1§me)oﬂ1§lh@19ro a%rr( G _6

al kyl sul f onyl )am no, al kanoyl )anino, Cl-6
al koxycar bonyl, tetrazolyl trrazolyl i ndol i nyl ,

i soi ndoFPr&gd D ringeesthar formsaT tdsimembeng dinzabicyFlipingoand

pi peridinyl wherein said pyrrolidinyl and piperidinyl
are opg | anlnl yrc?r’é&ﬁ{s' 4 ut g BYenRAG- saﬁf het% chﬁ r{nlg,ngt which the |

represents a 3 menber ed saturate eterocyc
ring, in wnitdgen Meml\flatllennlwﬂletgmmt(m omNA is the only
hetero atom B ring represents a 3 to 8 nenbered

Sﬂ{éérjn[“%%‘%“ lise:{ws%rtg :i)?[ocvluif Hctlﬂgd {or %C:Mﬁlg %p p;eggntmg Iaté(;olgf Felated disorder or
disease in a human or. amma] sub]ect, compnsing administering to said subject a therapeutically
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
fqnnula (1), its tautomeric or stereoisomeric form, or a physiologically acceptable salt thereof in

the preparation of a medicament for treating or preventing 2 CCR3 related disorder or disease.

'The compounds of the present invention surprisixtgly 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 effective in the treatment and prophylaxis of such inflammatory and

immunoregulatory disorders and diseases.




Cring and Dring together forma 7 to 15 nenbered

di azabicyclic ring; and Ering represents a 5to 8
nmenber ed saturated heterocyclic ring, in which the 15

WO H &A%t om NE is the only hetero atom Thi $CI/EFZ004/002496
invention is also to provide a-®ethod for treating or
preventing a CCR3 rel ated di sorder or disease in a
hurhegompoudds ftthe rodthCiabentiGO8P is6 bl J6H HeBinfch€4ddogh9laxis of diseases
sgi.d subject a therapeutically effective amount of ~ _
¢ Pk SRR freton nsinainedilVelope gmvlowe, Sne MeFimer hdiseaspirsines the diseases
(la)so rélht8td @uikpneric or stereoisoneric form or a
physiologically acceptable salt thereof. 20 Further

this invention is to provide a use of the

bdmanatss embeskragnt.dee wmppunds plfemafiohert thoseweherdimr nul a

(I'), its tautonmeric or stereoisoneric form or a
pﬁysio&ag&aﬂgly acceptable salt thereof in the
preparation of a nmedicanent for treating or preventing

a CCR3 rel ated disorder or disease. The conpounds of

the prgg@atyinvention 8ingly show excel | ent CCR3
antagoni sti ¢ activity| Thgy are, therefore suitable

for the prdducti-on of di tament or nedical

conposi tion, which may 5 be useful to treat CCR3

rel ated di seases. More specifically, since the

conpoundg of th present inventiop antagoni ze CCRS,

they arR R=Not— t r eaRmentN Bfyiiaxi s of

di seases as;bol | Qus; asthna,lmhin&gis, d allergic

di seases, and autoi nhune pat hol ogi es such as’

rheumatoid arthritis, Gave's disease, and

at herosclerosis. Therefore sCCR3 is an inportant

target @nd ant agoni sm of is likely to be
ef fecti inChe treat ment prophyl axi s of such
infla ryyvand 30 i mrunoregulatory di sorders and
di seas .\¥$§2004/08489§/ C Y/ E322004/ 002496 -9 The
compou the presems i Rven¥i on are al so useful for
treatnment and prophyl axis of diseasés like virus
i nfections including HYV, lung granul oma, and
Al zhei ger ' s di segses, since the diseases also relate
to \ | n.anotRe+ enbodi nent, 71 he coppounds of
formula () are those wherein; ' ﬁepresents R40 N-
1 ai N }N .
N ' R™
RBZ
R81
' 83
N— Ri‘
" _ N

R R8! )

S s e e

R e



Ras N-Raz-N- Rso N-Rsh-Rs N | ~_~~ Ra3 Rot Rag Rai Ras
Rsz RS2 HNJ NR51 R61 HN N CNNH R72 R62 Rs'
’\R&Si)‘%}_mgg 82 N R82 Rai R81 | -10- Ref R83 Regf;(,'f/}:}’.iiﬂ-:fu{]l«’;a
11" -~~//11\ Ras N Rai 83 R81 \~-N NJ R82

- 10 -
81 S/ 83
R N R
N
82
RSN R /
N
1 R81 ]
RY3
R /
o
N\)
£ 82
) R
R%
N
H ¥
/
81 N
R
N or
HN
wherein

R™  represents C,.¢ alkyl having substituent selected from the group consisting of 2-
} ~ oxo pymolidin-1-yl, 2,5- dioxo pyrrolidin-1-yl, 2-oxo-piperidin-1-yl, 2-oxo-
a piperidin-3-yl, 4-oxo-piperidin-1-yi, 2-oxo-piperidin-6-yl, 2,5-dioxo-piperidin-1-
5 v}, 2,6-dioxo-piperidin-1-yl, and 2,6-dioxo-piperidin-3-yl, piperidin-1-yl, -2-y1, -3-
| vl or -4-yI (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[4.1.0Jhept-3-yi

optionally substituted by amino;

10 RY represents hydrogen, cyclopentyl or C; 4 alkyl optionally substituted by amino, _C-M
alkyl amino, di-(C,.s alkyl)amino, or 2,5- dioxo pyrrolidin-1-y],

R®  represents Ciu alkylene substituted by carboxy or cyclohexyl substituted by mono-
or di- hydroxy, o ' '




R83 N H R91 or HN wherein R40 represents Cl-6 al kyl

havi ng substituent selected fromthe group consisting

of 2- oxo pyrrolidin-1-yl, 2,5- dioxo pyr olidin-1-yl,
W64/ i di n- | -yl , 2-o0x0- piperidin-3-yl, PCIEP2604/602496

4- oxo-pi peridin-I-yl, 2-oxo-pipeni-di n-6-yl,

2, 5-di oxo-piperidin-1 5 yl, 2,6-dioxo-piperidin-I-yl,

and 2, 6Rtlia8 R'Dina@ ordl, Rogdtht} withi RAEEINatoh, 2V} or 62m¥thbered saturated
-3- yl or -4-yl (wherein said piperidin is optionally
substituted BFPRIREETGE di - oxo),

hexahydroazepi n-1-yl,-2-yl, -3-yl or -4-yl (wherein

sai d hexah 40

TONO- O dlbhg'bgﬁgs)g mﬂpWhél If of)% a&‘ggféﬂ Cﬁ&&ﬂ@ﬁ&%ﬁoﬁl}%"sugﬁqt‘ed by amino, C, 4
opt i onatlkylamsinpseri dlﬁﬁne dlkm&)aram,rib lslliydﬂtty snlestittesieif csalkylene or carboxy

5 hydrogegﬁbstgytgéegeﬁﬂﬁyémor Cl4 al kyl opti onfal Iy

- 10
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‘25

substitute ’C1-6 al kyl am no, -(Cl1.6
alkyl)amno or 2,5- dioxo pyrrolidin-1- yI F R42

represefits Geprestniahkdrbgner €yl bpttoaﬂlytsybmafthmywwfoxy,
cycl ohexyl substituted by nono or di- hydroxy, IS WD

form toget HP-EFE ﬁ%&ﬁfc@%ﬁﬁi‘%gw SRR orhbaY eq

saturated heterocyclic ring; with the proviso that

when RWith ﬂlemtdﬂﬂgm whigh/R*a kitdyR** Ofotrh, a0 gditley vamhlidednd Neflom, a 5 or 6
by am n am no, or difCl.6 al kyl)am no,

6 I
RA2 is ’ﬂ%‘i%%%‘fa i é‘v H?s?‘aahfcﬁn% | IBIVAREY SPbsiffedons alil or carboxy

sub_stltsubﬁd;té&ﬁsaikFul ene; R43 represents hydrogen or
Cl-6 alkyl optionally substituted by hydroxy, R44

represent s.Cl4 al kyl optionally substituted by hydroxy
or car 3{4 ﬁﬂd?\h é“dﬁP%‘@?@éj represent ik pgeramethylr Rbgl
form together with adjacent Natom a 5 or 6

R and R* independently represent C,4 alkylene optionally substituted hydroxy or

carboxy;

R™  represents hydrogen, cyclopentyl, ethy! or methyl;

R*® represents methoxycarbonyl or C; calkyl 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, 2-0xo0-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—oko~piperidin-6-yl, 2,5-dioxo-piperidin;l-yl, 2,6-dioxo-piperidin-
1-yl, o:l' 2,6-dioxo-piperidin-3-yl; |

R® and R* independently represent benzy! or phenethyl;

R? represents hydrogen, carboxy, Cs alkanoyl, amino, (C,¢alkylamino, di-

(CrsalkyDamino, N-(Cysalkyl)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, pyrrolidiny! or piperidinyl wherein said pyrrolidinyl
and piperidiny! are optionally substituted by mono- or di- oxo;

RY represents hydrogen, methoxycarbonyl or C,s alkyl substituted by 2-oxo-
pyrrolidin-1-yl, 2,5~ dioxo pymrolidin-1-y1, 2-oxo-piperidin-1-y}, 2-oxo-piperidin-




s
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menbered saturated heterocyclic ring, R44 is hydroxy
substituted Cl.6 al kyl or carboxy 10 substituted Cl1_6
abkyl ;. Rda, R47, RA9 and RS0 independently represent, ... ..

hydr ogen, nethyl or ethyl; R46 2 d R48 i ndependently
represent Cl4 al kyl ene optionarlg“substituted hydr oxy

or - carboxy; R51 represents hydrogen, cyclopentyl,

ethyl or metrmH 4-ops-pipstdindpyle eme-Pipsadingxylc A oBprarpisridin-1-yl, 2,6
QG 4al kyl sublgdzblsitadinDYviCar LAN0. . pet hoxy-

car bonyl , nethgﬁgiﬁ???ﬁ?ﬂg%?ﬁ§¥w§®g%gﬁfﬁgf i ndol yI ,

tetrazolyl, 1,2,3-triazolyl, 1,2 4-triazolyl,

1, 2, 5- | az &¢ny¢senty hgiragephydresy 9riCyc pioylrsobstittited Yy-hytroxy;

2-oxo-pyr rolidin-1- yl, 2,5- dioxo pyrrolidin-1-yl,

27 0% 0 ebel s Myarogen o QTGN 31, 47 ox0-

2, 5- di oxo- pi peridin-1-yl, 2,6-dioxo-piperidin- 20
1-yl, avithzh6 pdiviss dhapimper Rfiand B wte hyR6ikematithR6@me time, R™ is other than

I ndepe ntly represent kenzyl, or enet hyl ; R72

repres gﬁ‘frgéﬁﬁlycc’fr@gﬂel E(S agé Ro 6’@ dr@%‘?'%‘qq gk'leﬁglﬂ‘a foe, 1? ¥ fther than hydrogen;
(C . 6al kyl)am no, di- (CL.6alkyl)am no,

N- ( C1. BAl ky képamstmobenaylloophehethyl. 6 al kyl optionally
substituted by hydroxy, carboxy, or nono-, di- or

trd - .hal ogen,, C1-6 al k ionally substituted 25 by
i Shothe PSS coppSns O P Gep g ) s re tose
pi peridinyl wherein said pyrrolidinyl and piperidinyl

~are optionally substituted bgtnono- or di- oxo; R81

represents hydrogen, nethoxyc
substituted by 2-oxo- pyrrolig
pyrrolidin-l-yl, 2-oxo-piperi
\\: QU :,'!,"84 98 E" 'P2" 2
-12- 3-yl, 4-oxo-piperidin-1i
2, 5-di oxo-piperidin-1-ylg 2, §-
or 2, 6-di oxo- pi peridin-3Wyl; RS
hydroxy or Cl-6 al kylgsutyst
represents hydrogen, hydr@x
provi so that when R 82 and are hydrogen at the
sanme tine, R8' is other than hydrogen, or when R81
and R83 are hydrogen at the saffe tine, R82 is other
t han hydr ogen;

Al bonyl or Cl-6 al kyl
‘-yI,2 2,5- dioxo

R" 2- oxo-piperidin

2~/ ~ _ C-4,00 17?6

, 2-0X0-pi peridin-6-yl,

di oxo- pi peridin-1-y1,

2 represents hydrogen,

by hy y; R83

'arboxy?ﬁg%mﬁth t he

wherein

R’ represents fluoro, chloro, bromo, iedo, or nitro;
R represents fluoro, chloro, bromo, iodo, or nitro;
R’ represents acetyl, cyano, or tetrazolyl;

R*  represents

R‘“’-—ri\l-— R"'*—-I?I—R‘_‘iN——- R N—RE N—REN—
_R41 | R43 R41: | é‘;g | |:ig47 é"s . .




R91 represents benzyl or phenethyl. Yet other

preferred conpounds of fornula (I) represent fornul a

\(Krlﬁ and are those R R2 OO 11 Rai o, (lI-b) 3
SP/548%80 R represents fluoro, chloro, bromsT/ERSH/002496

or nitro; R2 represents fluore}3ehloro, brono, iodo,

or nitro; R3 represents acetyl, cyan, or tetrazolyl;

R4 represents RAON- R-N-RE2 N a N-R48 N-R46 N R4i

R43 R4A1 RA9 R47 R45 Kkl V\D\2004 48 1

PCT/ PP20041Q00P498 - 13 1N Rs2 M R
/NmnN Rs2 Ra rlng 'l?’g—Ras
R71.

R62

R%2 ‘ RY
- z'*—-
RBS
R81
(e

g
R¥— D

or

111
R

wherein

R® represents C, alkyl substituted by pyrrolidinyl or piperidinyl wherein said

‘pyrrolidiny! 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

5 . group consisting of amino, (C, alkyDamino 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 consistiné of hydroxy, amino, oxo and C,¢ alkyl;




15

20

25

Rat B Bring Z2 Aring R9t o Cring )CD ng or 8711

Ering wherein R40 represents Cl4 al kyl substituted by
wpyREeLEginyl or piperidinyl wherein said pyrfpl)qL Whioise

and piperidinyl are optionally substituted by non or =

di - oxo, 7-oxa- bicyclo[4.1. Orﬁépt 3-vyl optlonally

having, 4 or 2 substituents selected fromthe 5 group

consi sti ng BPresshistydrogen £1-aplkyl %m&% sulstitugtid (bgi angno, Ci. alkylamino,

al kyl') am nogi«Qr afkyBarhilo Sor i‘?'ﬁ?&!ofﬂzéé t\’— —3{!5 g) a rrgg cycloatkyl optionally

het erocyclic r|ng containing 1 o

" sel ected fryhstituted Hedyrpup consi sting of N and 0 and

optionally having fromI| to 3 substituents sel ected

fromthe group consisting of hydroxy, am no, oxo and

Cl.6 alkyl; I Gil’ " UU1/-002496 -14 R41 represents

hydr ogen, CI 6 aIkyI optlonally substituted by am no,

Cl. 6 k% Wdeﬂﬁ maey fond; togdthed with h&jhéeﬂﬂN Atm, 815 t& 8 Mrenfbe@d Gaturated hetero-

pyrrolidin-| 8. .cyc| | optionally
substi t ut ed? 5]3)/: g?("{?‘ y e gng and R41 may form
together with adjacent Natom a 5 to 8 nenbered

sat ur dt*ed hegredemts Gy alkylené bRgn@Bl bRty bl 'Pl?r&f)i)u@lt @eﬁlboxy, ora Csg
by 0; R42 ggﬁ %sents Cl. 6 al kyl ene opti onal

substitute tesh b af Jowsk yne brdr@?fyosldsmoreover optionally 1 or 2
cycl oal kyl sﬁM?lﬁfehtts léé]@c‘accpﬁ‘orﬁtthé 1§]5 ek U0, e[}aq?mo oxo and C,4

nor eover optionally 1 : tltuent
the group @dabisting of hydroxy, ani no, oxo and Cl1-6
10 alkyl, or R41 and R42 may form together with
adj acgpt N atom a 5 to 8 nenbered saturat ed
heterocyclic ring optionally interrupted by NH or O,
wherein said 5 to 8 nenbered
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, C1.¢ alkyl optionally substituted by amino, C,¢
alkylamine, or di{C,.s alkyl)ammo R¥ is hydroxy substituted C,¢ alkylene or carboxy
substituted C, 4 alkylene;

R*® represents hydrogen, or C, alky! optionally substituted by hydroxy or carboxy;
R* represents C, ¢ atkyl 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 Cy¢ alkyl or carboxy substituted C,.¢ alkyl;
R* R¥ R® and R® independently represent hydrogen or C,_ alkyl;

R* and R® independently represent C,.s alkylene optlonally 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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15
O
s

saturated heterocyclic ring is substituted by nono- or

di - oxo; 15 with the proviso that when R41 is -
hydrogen, Cl-6 al kyl optionally substituted by am no,

VOO0 2604/0848¢¢1 ami no, or di (Cl.6 al kyl)am no, R42 B(I/EP2604/002496
hydroxy substituted Cl-6 al kyl eme or carboxy

substituted C _6 alkylene R43 represents hydrogen, or

Cl .6 aRkyl Fdsﬁﬁ‘@h}!d‘o atllH(‘i QﬁI 0¥ 1Y ‘MeWTeQ "saturated ring optionally

carboxy; R44 represents Cal kyl optional
substi tut edlrltﬁ}mn?dbmwlmf),car boxy, 20 with the provi so
that when R41 and R42 form together with adjacent N

at om szt o] re afe cx'? 1.9519&8;%&%&1&& epyC| sutstxglted by amino, (C,4

substltut ed nmono-

hydr oxy S ubalkehantios] dLC, 6 alkdydmin l\b-@?ﬁbabkylsﬁllﬂb@t)mhlub,aﬁl(cm alkanoyl)-
Cl4 al kyl; R45 g R49 nd R50 i.nde el’l el’JtJ }/ ., . .
repr esent hAP8ykts ﬂ*‘o"é‘iﬂr qrivl, tetragoly, Bﬁﬁ" 4 gpdolinyl, isoindolinyl, indolyl,

i ndependent isyindéipl BaRidinGlor Sipelidiny WherePtaidqIblidnyl and piperidinyl are
substituted hydroxy or 25 carbOﬁg n represents an
i

i nt eger sel eRHCBY I ubsttuted by mono- Pesents an i nteger
selected fromO to 3; 4 WD 2004/ 084898

PCT/ EP&QQMB%%&G&M'%:!%%&Q@T &e g{&ggeh el ﬁ@g‘&lﬂa tifie 1s tetrazoly] or

al kyl, or menber ed sat ur r| ng opti onal
i nter erftﬂé‘@nQD;l Q!EIIWbGan)‘ls Inggereen(as eliylsRi }&thhfg@'ml hﬁ!rdgen
al koxy car bonyl or Cl4 al kyl subst ituted by am no,

(5 5 ST ) DR 2%, L oRemy s b

al koxycar bohwﬂroxﬁ @tboaz,cplhydyl onmwmzdi -k tri babagehi nyl |
i soi ndolinyl, indolyl, isoindolyl, yrrolldlnyl or

i perighnyl rei ol
gr g O% ti gna §en§ugvd?@%e%ﬁ g%b airnggll olytlon?alpyd sgbsg ddw ¥sﬁmo hydroxy,
the p { ovi soc;'tﬂmy, pvivelidild Jor @fpdndn(x;ﬁ,Zw}&ran baidl pogstiint add@peridiny] are
sane tine

tetraz 6 al kanoyl, or when
R5' is hydr??6‘8?@8?“‘(55&@9:‘%'%0“0'1?32“?‘%- ot her t han
hydrogen; 10 R61 and 1(62 independently represent _
hydr ogeh orreﬁi%seﬁtsalhbi&'bgdﬂptdaﬂi’(}ﬁjrl Elg.lﬂl)l&hbfluhﬁﬁn@y (C;.salkyl)armno di-

hydr oxy, heny!l - or_tri haloge
R71 repres e@ ?‘%’9&&5@ \P/['( al’@“%?%{‘gﬂn)’b G- glfkel qu}onally substituted by
substi tut e%y@bbx?,rﬂa%xy,h)‘{ %09@/@1- 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;
VA represents —{CH,],-, wherein p represents an integer 1 or 2;

R® represents hydrogen, C,s 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 Cy.s alkyl substituted by hydroxy,

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

Z'  represents ~[CH,],-, wherein q represents an integer selected from 0 to 3;
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car boxy, pyrrolidinyl or piperidinyl, wherein said
pyrrolidinyl and piperidinyl are optionally

sub t|1t d by' nono- or di- oxo; 15 R72 repres e trsm,
\§ ?ogen gcar boxy, CL.6 al kanoyl, ami no, HEP2004/802456
(Cl1_6al kyl )anmi no, di- (C.6al ky16)-am no,

N-(C3. bgl kyl )am no carbonyl, Cl4 alkyl optionally

substi Rut e drebscsenltﬁyld'ﬂmgw OI'(QI.E bibyiyoptiarallyreubstitutedl by pieiyl;

tri- halogen, O-6 al koxy opti onal I y substituted by
mono- , gdi - r in
pi peri di nyl %&\A}]enkselllﬁ% & %’0’?% (F ?lﬁ’ )éarg?{g'l Crs alkanoyl, N-(C,. ﬁalkyl)

pi peri di nyl armnecadmhyloﬁag dily)xg Uﬁﬁfﬂh]ﬂﬁﬁlﬁﬁlt@b’d BPR6no-fi- ¢Hitri- halogen, or

oxo; 20 Z ent.s ; E wherein p represents

an integer -oppgngll sty W&Sg’@ﬂm‘dl' @r tri- halogen, amino;
5 al koxycar bO(BLa a]ﬁﬁ)agmiﬁ & d‘i){ | alﬁﬁﬁﬁﬁﬁ& ultl?g klyls Ifo 1%3 ino, N-(C,¢

pyrolidinyl I perid ﬁ/FaX wher ei n sai pyr P arnyr

and’ pi peri d?k?}llo ng pﬂw@ )Icgfbgtuﬁsiﬂntzab/édnamyl muiubnyl isoindolinyl,

or di- oxo; 4 oge y.dr, 0% car bpx '

or Cl-6 al kyﬁsﬁﬁﬂb%tﬂl{dtgut a’f‘%’nx‘ﬂ‘ o EI %’ ﬁﬁkﬁl& sa(fp%c’hdmy] and

car boxy, R&ﬁpmﬂpwbsenp@nhﬂ%chubs;mned limddmxyr, dicaoboxy, or

Cl.6 al kyl substituted. by hydroxy, am no, or car boxy,

\ggg hI tS A gpgr ovi rgs e ﬂaé tgg Gient %,fa P gé glﬁt[? Ey”cflﬁggg i which the nitrogen

10 wherein q rem@sﬁhﬁssthamlynettageromsel ected fromO to 3;
U2G :103185& 1 C T/ L'iC/u& ;6 -16 -91
represents hydro | optionally = ) )
subst it Uted B'ﬁprf)%’étﬁ?l 1o gi"ff‘bf”@ﬁ ¥"é‘§§§‘fl §°tFF§’EW°g@ BRg, in which the nitrogen
car boxy, CI. Gttcﬁlrhh@i%)&h&cﬂﬂ)bﬁb"ﬂéfbatoﬁl 6 al kanoyl ,
N- (G . 6al kyl) am nocar bonyl C, .6 al koxy optionally
substl(guted 3:?/ no-, di- or tri- halogen, or Cl-6
al kyl ‘ofits BHat Tige tognther farpractiody Wﬁ@ﬁ;ﬂlazm;mhc ripg; andr
tri- halogen, anmino; 5 (Cl-6 al kyl)am no, d|(C16

al kyl )magho, ré\!}r&s@%&@ 530 K WeAMbb@ BN RIMAQocyd ﬁgﬁn which the nitrogen

al kanoyl ) am no, . 6 al koxycar bonyl, tet razol
15 triazolyl, it Nnipithe anlshetraoatomyl , i ndol yl ,
isoindolyl pyrrolidinyl or plper|d|nyl wherei n sai d
Pk b0l LB BRfourls BN L) aF glly
substltlﬁt ed yH{r%g%o- Ohgﬁ ﬁ ) em&?wggﬂgrepresents a3
tq 8 menbered saturated heterocycllc ring, in which
tﬂﬂe nirepresgeth fluorg chlosmertone t he” onl y hetero at om
R? represents fluoro, chloro or brbmo;
R® represents cyano;
20 R represents
R‘“’—-:r—- R* —h— R“zrix R*&—N—R®EN—REN—
R pe RM II?49 Fli‘ﬂ ' éﬁ X

?<\“/ ?Q

HN




i u
\; 3
gy

B ring represents a 3 to 8 nenbered sat urated
heterocyclic ring, in which the nitrogen atomNB is

the only hetero atom Cring and D ring together form
WOZ044984898 menber ed di azabi cyclic ring; and E rBEQTgEP2004/002496
represents a 5 to 8 nenbered safltirated heterocyclic

. ring, in which the nitrogen 15 atomNB is the only

hetero atom Yet ot her preferéﬁd corrpmlmds of formula

(1-b) are thod® wherein: R Trgpresent §-Huoro, chloro

or brono; R2 rjepresents fluoro, N6hl o0 or bronp; R3

represents anTN20 R4 represenis RAOy N- R44-N-R42 N-
ot

R50 N-R48 N R46 N 141 R143 R43 4s R4r R4s R52
R52 Rh N-NRs1 | 2004/ 084898 P2004/ 002496 - 17
Rs2 R6IR N <N NRS1 ~~// Reg, at R81 N~

N' NR82

81 ém
; E N~ ji N—
N B2
82 R N

R
g8 \es ' ,
R y
N
R
N
RE2
R® R
_ RE3
Ve
N
- N
82
R N N—
. |81
RE3
/
N

I=

ey
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R6.2 'ry r RB3 83 R81 RB1 NN R82 Nrr N R82 83

R83 R83 CN( RB2 /-NRB1I N 83 RB3 R81 JUJN NNJ NN
2UU,/Th- 898 ' rL 9% ~n 1 C't; iCfEQztrG

h&gu‘ﬁbmﬂ_wég NGNH 1 R72 . If’(,g,-m- G802459¢

N/
VANV
* RTZ ,
N
H
N/
RY
\N
or HN
wherein

R*  represents Cy¢ alkyl having substituent selected from the group consisting of 2-
oxo pymolidin-1-yl, 2,5- dioxo pymrolidin-1-yl, 2-oxo-piperidin-i-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-y1, -3-yl
or -4-yl (wherein said piperidin is optionally substituted by mono- or di- oxo),
‘hexahydroazepin-1-y1,-2-y1, -3-yT 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;

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

R®  represents C, alkylene substituted by carboxy or cyclohexy! 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;. alkyl optionally substituted by hydroxy or carboxy,
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NH ROt \ or HN wherein R40 represents Cl-6 al kyl

havi ng substituent selected fromthe group consisting

of 2- oxo pyrrolidin-1-yl, 2,5- dioxo pyrrolidin-1-yl,
YUGRWGSHE8r i di n- 1-yl, 2-o0xo0- piperidin-3-yl, PCI/EP2004/002496

4- oxo- pi peridin-1-yl, 2-oxo-pipEr4din-6-yl,

2, 5-di oxo-piperidin-1 5 yl, 2,6-dioxo-piperidin-1-yl,

2, 6- di exth-thd prewisdlithiut Ihatl R* ph@ R eiriy; dogitdher with MjacenON Yakom, 2 5 or 6

or -4-yl (wherein said piperidin,.s optional

subst | ?Wéﬁ"egﬁa%ﬁéieﬁog Ffi_c rgn)gO;{:"' is hydroxy substit%llted Ci.s alkyl or carboxy
hexahy diteaaRRiC); dixyl , - 2-yl, -3-yi or -4-yl (wherein

sai d ‘hexahydroazepin is optionally substituted by

mono- Q. dh-‘gxo »and 7-oxa-bicyclo[ 4. 1.0] hept - 3-yl

opt i onBl 1§ Jhibaad R yindepepdentinieprgsent ydregen,megthyd oeaiiyd;

hydr ogen, cyclopentyl or Cl.6 alkyl optionally

subst i Rt ggh Ry ﬁlﬁéﬂéﬁ’degi@lo;r(%resaltlwls. %}83@%‘_ gﬁohagzaﬁ)sﬁmted hydroxy or

al kyl )am no, or 2,5- pyrroli
represents @Bbaxykyl ene substituted by carboxy or :
cycl ohexyl substituted by nono or di hydroxy, R41 and

2 oo Bl B bR PR S ° ' °

represents hydrogen or Cl.6 al kyl optionally
subst i Riit edrebresdmpsdnashoxycartioas aré€hratisd silstifitedGyakibyty, amino, methoxy-

optionally substjtuted by hydroxy or carbo I WO .
2004/ 084808 P EdaTElabEc PRI ¢ 8‘\§br Azglyl. 1.2,3-triazolyl,
that when RA24ariskolfitA, X Deiakolylo geMhaizoWl ! fimdd#iaas/mt 2-Mko-pymolidin-1-
atom a 5 or, 6_ nenbered, saturated heterocyclic ring,.

R44 is hydr¥xy:s 6198 PYarlidie- byl 2:axpyprpesinglafly geyo-piperidin-3-yl, 4-oxo-

substitute ifsekidh- Klox ridifR 41,2480, 2N R 191 2 6-dioxo-pineridin:
i ndependently re ?gsent ydroge@? hetﬁgfﬂ%r eth¥ 2,6-dioxo-piperidin
1-y1, or 2,6-dioxo-piperidin-3-yl;

R* and R independently represent benzyl or phenethyl;

R™ represents hydrogen, carboxy, C,s alkanoyl, amino, (C,.calkyl)amino, di-
{C,.salkyDamino, N—(Cl;ﬁalkyl)amﬁmo carbonyl, C;¢ alkyl optionally substituted by
hydroxy, carboxy, or mono-, di- or tri- halogen, C,.¢ alkoxy optionally substituted
by mono-, di- or tri- halogen, pyrrolidiny! or piperidinyl, wherein said pyrrolidinyl

and piperidiny] are optionally substituted by mono- or di- oxo;

RY represents hydrogen, methoxycarbonyl or Cg Aalkyl substituted by 2-oxo-
pyrrolidin-1-yl, 2,5- dioxe 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,.6 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.
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5 R46 and R48 independently represent Cl.6 al kyl ene
optionally substituted hydroxy or carboxy; R5'

fepresent,s hydrogen, cyclopentyl, ethyl or methyl. .Ra2. ..
represents nethoxycarbonyl or - 6al kyl substltu{ ‘by i
carboxy, am no, net hoxy- carbon

? %gfﬁ | am n acet am dq, |ndoI |, tetrazolyl,

By T“%P"“ s 9fho proset ipyentignyre ps follows: 5_t 1 azol Y1>

1 3 4-triazol Y1> pyrrolidin-1-yl, 2-oxo-PYnolidin-I

Y B:(1-Behzyl- Bb@QKAr B yrE o[ B, dlbﬂbyilrohéls,-suszﬁ’})ipll-@ 5’-@fchﬂiﬂd]ph]cné’)éy)-benzommle

2- oxo- pi peri di n- 3- yI 4- 0xo- piperidin-1

2- 0x0-pi peri di n- 6- 5-di oxo- pi peri di n- 1 yI
2 %{4&5&5@3%?&§ -ldazpir/?ro-@wwxy)-bqnzenesulfonyl] p1perazm-2-ylmcthyl}

2 nRndhh QN By | di n-3-yl; R61 and 1(62 i ndependently
represent benzyl or phenethyl 15 R72 represents

é rogen, carboxy, Cl.6 alkanoyl am no,
1{465’@6@11() -2, frdichigio- PIT@@YBbdnkgli6$ldlfwnﬁbplpera31n- -ylmethyl}-acetamide;
N—(Cl 6al kyl )am no carbonyl, Cl14 al kyl optronally

OB LA B Y PO TR g e

nmeslongmidé;- or tri- hal ogen, pyrrolidinyl or
piperidinyl wherein said pyrrolidinyl and

N s B o PRl Enrd ot TepteRy ooyl scemice

or  Cl-6 al kyl substituted by 2-oxo- pyrrolidin-1-yl,

24-83,5-Diichlovo-plyenotyi) i [(BR)- {yhydr&wcaﬂ@ﬂﬁmﬂ@tpﬂl}oﬁdﬂae—ylsulfonyl]—benzomtnle
2- 0X0- pi peridin- 3-yl, 4-oxo- plper|d|n 1-yl

d?-gélg{ns]oﬁrgpry]gﬂnﬁer%%ﬁ -suﬁfpn&lﬁjé?ﬁg gﬁbﬁe” i %Tl?e@owmle dihydrochloride;

1(82 represents hydrogen hydr oxy or hydroxy

SL{FaCyiahesp-€3)5-Gidhlbro phdfity)-berdnetifianyl}- 1 ARELGRAL-2-c BV gﬂga%ﬁ methyl ester;
hydroxy or carboxy; with the proviso that when R32 and

oy B SO RGR SR T8 LY e o isggipeck s el

time, R82 is other than hydrogen; 1(91 represents

be(zyDichlordptRAG ISl [2(S)-(1H-in¥ol.3-yImeth§1)-piperazine-1-sulfonyl]-benzonitrile;
PCT~El ' 200-1/ 002496 -20- The preferable conmpounds of

t f
S BER B onea g i 6 Sgir T BB by i rieesering F BHmI-benzo-
Jmitfitel 3, 5- di chl or o- phenoxy) - benzonitril e;

N-{1-[5-Cyano-2-(3,5-dichloro-phenoxy)-benzenesulfonyl]-[1,4]diazepan-2-ylmethyl} -methane-

sulfonamide;

1-[4-(3,5-Dichloro-phenoxy)-3-(piperazine-1-sulfonyl)-phenyi]-ethanone;
(R)-N-(1-Aza-bicyclo[2.2.2]oct-3-y1)-5-cyano-2-(3,5-dichloro-phenoxy)-benzenesulfonamide;
(S)-N—(l-Aza-bicyclo[é.Z.2]oct-3-yl)-5-cyan0-2-(3,5-dichIoro—phenoxY)-.bcnzenesulfonamiee;

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-phcnoxy)—B-(3-[1,2,4]tl_'iazo_l—I-yImethylfpiperazine-l-sulfonyl)-benzonitlile;
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N-{4-[5- Cyano- 2- (3, 5-di chl or o- phenoxy) - benzenesul f onyl
] - pi perazi n-2-yl met hyl ) - et hanesul f onam de; 5
N-{4-[ 5- Cyano- 2- (3, 5-di chl or o- phenoxy) - benzenesul f onyl

WOEDNpEaB#s2BN- 2-yl met hyl ) -acetam de; N (| PCT/EP2004/002496

- [ 5- Cyano- 2- (3, 5-di chl or o- phenoddy) - benzenesul fonyl ] - p
perazi n- 2-yl net hyl } - net hane- sul f onam de;

NH4{ @B, 5[15161@@@312}7{&]33-52 i A triazad-1 mhﬁﬁﬁwsp)pemmii%ﬁbﬂ}flﬁfbﬁiommle,

] pi perazin-2-yl net hyl } - acet am de;

S(@a?%?(gg g‘i&ﬁ% %}1\9 ]Jnég.@g&% Efapr[;%i’zl(egtsh 1!):23r-gyrr]rghdm- 1-y1)-

Se@@ﬂAﬁmmﬁMﬁﬂﬂmﬂnungpera2|ne | - sul fonyl)-4-(3,5-dichlor
0- phenoxy) - benzonitril e di hydrochi ori de;

1- [ 5-CQy.ano- 2- (3, 5-di chl or.o- phenoxy) - benzenesul f onyl ]
1,41?,8%3@33@@&@?&&% “Boieyrdiexopyrglidie fymetay)-piperazine- “ifony1}-benzo-
4nftdled- Di chl or o- phenoxy) - 3-[ 3(S) - (1Hi ndol - 3-yl net hyl )
- pi perazin-|-sul fonyl]-benzonitrile;
4-(3,5-Di chl oro- phenoxy) 3-[2(S)-(1Hi ndol - 3-yl et hyl )
- fiBemigtiorotphenory)ohiA-( Sibiereenyrolidin-d-ylmethyl)- -4-pyrrolidin-1-yl-piperidine-1-
S&ﬁmgng%ﬁﬁhgﬁg phenoxy) - 3-[ 2- (2, 5- di oxo-pyrrolidin-1-
yl et pi perazin-1 -sul fonyl]-benzo- 15 nitrile;
Cyano- 2- ( 3, 5-di chl or o- phenoxy) - benzenesul f onyl
] 4{(3,5 ldﬂmebmox@-%fWﬁis)&}wmmdﬂ@myrrdldﬁ-mli%ﬁadme- 1-sulfonyl}-
&éml?ﬂ - Di chl or o- phenoxy) - 3- (pi perazi ne-1-sul fonyl)-
Reny et hanone;
(R -N-(1- Aza-bicyclo[2.2.2]oct-3-yl)-5-cyano-2-(3,5-di
cHl(D5-Pighherorphignpxyien ﬁé&)@{@ﬂ)-ﬁ'@ﬁ&@h’ﬁﬂwl—pﬁﬁ)hdm- -ylmethyl]-pyrrohdme—l-

icyclo[ 2.2. 2] oct yl)-5-cyano-2-(3,5
cﬁﬁ%?ﬂ'bﬁgﬁ@Qg %@nzenesulfonanlde
4- (3, 5-D chl oro-phenoxy) -3-{4-[(2S)-(1-hydroxy-I-nethy

| 4¢3, 5lighdpy-phédok Al Ppipetidihe- PR hyilbaRohitg Ul f onyl
}-benzonitrile;

5- Di chl or o- phenoxy)-3-(3-tetrazol - 2-yl net h
g’&ﬁhcni tatpme: )% eEFé’%Q‘B%ﬁct pﬁ(q:, énd physmloglcally acceptab )(e sa{) t%ereof
4-(3,5-D chl or o- phenoxy)-3-(3-[.1,2,4]triazol -1-yl nmet hy

|P AtklyKE)gg gg Iﬁ% Sgi’g glhcf odmgyi ) MBI, dikdnbE alkME12RGLOBRBRBL, alkylamino,
smmpgarhonyly o 2fkilepinogylphenyly. plicylsulghanylaming, - plipryeerbeyyl, alkoxy-
aPBoR P AFoNRd b1kt
a/ angl A 03 'l yia%?ﬁ([)d %ﬁ:@%@iﬁiﬁé&f be lﬁ-zapchéi ?]lﬂl 5%11%%!151\”1}% generally 1
qu)(i, Rpefega }21 2o 4 |a@c}(garpgnlar}y|prqj'¢rnbl§[.lyo $-carbon atoms, representing 111ustrat1vely '

R AR5 U ERAR isomrpuy. sr oy eyt e

yl met hyl') - pi per azi ne- 1-sul fonyl ] - benzo-
Alkoxy illustratively and preferably represents methoxy, ethoxy, n-propoxy, isopropoxy, tert-

butoxy, n-pentoxy and n-hexoxy.

Alkylamino illustratively and preferably represents an alkylamino radical having one or two
(independently selected) alky] 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. o ‘

Cycloalkyl per se and in cycloalkylamino and in cycloalkylcarbonyl 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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5 nitrile;
4- (3, 5-D chl or o- phenoxy) - 3-[ 3- (2, 5-di oxo-pyrrolidin-1-

4-pyrrolidin-1-yl-piperidine-I-
STAT A sV NN O S
su??onyl% benzonitrile; FURAR2004002458

4-(3,5-Di chlorp phenoxy) - 3- {4-ﬁ828) hydroxynethyl pyrr

ol di n-1 i peri.di ne- I-sulfon [} benzonitril e;

hﬁ‘émsrfﬂsr* } 5 aﬁpﬂéﬁm‘;yc i rfx(rzssyts [a(ﬂz@)o- maplwh@tmgfm@y mono- or
ybiellicOhdimbmgtiéraétbstyketid Yidical hatingEgeherally 4 to 10 and preferably § to 8 ring
sul fonyl }-benzonitril e;and

42tprys g0dop Iy Heed pieErAbRy 9P B-7 petese atamsrndir befkfocgigupy stlented from the

z L | soner
%?irl# Ecgllﬁ tin 3 o(f ;SS:SQaaFlﬁy écn@e ggteﬁ)lggclil Fc!mea?st (f,'axel:ﬁg g?turated or partially
Alirfsgtiratedr Prefereapalis' ‘mirlen'to & S-mélhbdréd mmoajzdiiwsemﬁtcd heterocyclyl radicals

bR FratERaigR <Rk ramtaemsnisgie ot 0/ Nina .

al kyl sul phonyl am no, al koxycar bonyl alkoxy-

CEVIBODYMENTOF THHE VRNMION ami no represent a |inear or
branched al kyl radical having generally 1 to 6,

ef er abl to, 4 particularly preferably 1 to 3
CsS PR AL e T bh i PERT L vsnubr o b Dingt limed to be, prepared

Flfyefzﬁﬁﬁﬁh? ﬁ'ﬁhﬁy bonv&itidYd!  m&nd¥s OPH soxht.s %%9&% nts, one or more of the
tert-buty pentyl and n-hexyl. Ak

i qupiﬁg'ﬁ‘ﬁt $“0]é P%/a“éiﬁ‘d glormcarbe grorp pné bEdID’S’I gBuh of<§h¢ compounds used as

0
SHA el PR BESBOr ) o0 g v
phesk eladid in thfe:p’r e&anmks afitha bfoydcmg groupsact duadrited@h TPPoteli®e Groups in

I | kyl bstit t
R s T e

met hyl am no, ethylanino, n-propylan no,

I'Elembmpdydna mepResentb@Ebyt tho kA lﬂ:rﬂﬂla @1)p €I)Ydna Ti-B9 of the present invention
NN- di et hyl am n NN- di et hyl am no

| rﬁ?‘éﬁ% f?}*t W%t‘?ﬂ t9 1%, REFPaIRE REYYRA ‘h‘?\Mﬁﬂ’Bﬂ by [Bimnd €] brloprespectively.

I sopropyl - N-n-propyl am no, N-t-butyl-N-nethlam no,

N- et hyl - N-n- pentylam no and N-n-hexyl- N-net ylam no.
Cycl oal kyl per se and in cycloal kyl anuno and in

cycl oal kyl carbonyl represents -a cycl oal kyl group
havi ng generally 3 to 8 and preferably 5 to 7 carbon
atons, illustratively and preferably representing
cycl opropyl, -cyclobutyl, cyclopentyl, cyclohexyl and
cycloheptyl. VG 20 v-.ru 1 93 1'CTI EP20U: ; O&2 S6 -22
Het erocycl yl per se and in heterocyclic represents a

. nmono- or polycyclic, preferably nono- or bicyclic,

nonaromati c heterocyeclic radical having generally 4 to
10 and preferably 5 to'8 ring




10

atons and up to 3 and preferably up to 2 hetero atons

and/ or hetero groups selected fromthe group

consisting of N, O, S, SO and SQ2. The heterocyclyl
WAtR0HP848Ban be saturated or partially 5 unsatidBEEs4/00249
Preference is given to 5- to 8-+mnbered nonocyclic
saturated heterocyclyl radicals having up to two

heMethed pipns sel ected from the group consisting of O,

N and S. EMBODI MENT OF THE | NVENTI ON The compound of

the formula (1) of the present invention can be, but

not limted to be Brepared by ¢onbi ni ng vari ous

conventi onal In sone odi nents, one_oR'nore
of the 10 sul_is ents sucli agp am no group, boxyl
group, nd hydr oxylR*gr oup @FtMe. conpounds S

st 8N teri adp or_.intefnmedi Rfes are ad nt agepusl y
prote by a prot ec?? oup known H; pse
skille sthe art. Exa of the prote g groups

are described +n—FrotectiVeg&Goups in OFMiL
Synthesis (3rd Edition)" by G eene and Wits. F'zrhe
conpount!) r epr eSERAEY by t 8 generswp Amrnulgy (1-i),
(I-ii) and (1-iii) of the present |nvent|on 15 can
be, but not linmted to be, prepared by using ﬁ?BA

Met hod [A], [B] and [C] bel ow respectively.j 11 &
2004/ 084898 PCT/ EP2Q04/ 002496 -23- Met hod J[ Al /

| & 2N 1\ HZN \ R
(1) St pA— Step A-3 RoX
(4) u \Q

Step A-1' RY Step A-3'
(N . H-R*
, (2 (5) Step A-4

R1

0\\ 0 XQRz
S
G
2

R
(i)

In the Method [A], the compound of the formula (I-i)(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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F"'t R HX/ R+\\' I 3 OXR2 zR~\ (4 RRz R3
Step A-1' R3'" Step A-3 (6) (1') (2.) HR4'" (5) Step
&4, R.Q,90 Rz R4V R3- (I-i) In the Method [Aqu% /002496
conpound of the formul a (1-1)( 4. R and Rz aré-ad™~ -
defi ned above R3' is the sa as R3 as deflned above

tected and e is the sane as R4 as defi ned
aﬁ%.ggf’ g (ES é@% ba-dimetipxyethang HEilgssuginpsearetopitilpeamides such as N, N-

f Qirﬂnéﬂ%lfﬂﬂmﬂ&@& BSFEN, 'N"dﬁﬂ% Eﬁcé?{mﬁ@h'ﬂd ﬁtzrﬁé?liy Mhﬁ&@ sulfoxides such

he conpound of e fornula
Res dirgthyhailfoyide aad efhers @Btmdaim trechr manoofshe sdventseelected from the listed
tion of the compound of the
fofﬂkgﬁﬂifﬁm%mﬁm‘géﬁ L represents |eaving group, for
i nstance, halo group (fluorine, chlorine, bromne, or
i @bk redtion serhfemanat Bisua(lg, bugnat liﬁﬁtyd o &b,otnOSBWCHﬁ) QOOHC and preferably about

J1at nd the I|i e compound of
f 554’ ﬁiff’éﬁg(qt)ﬂleﬁ?é?@} !ﬁa>§>e %'ﬁﬁzouté?rduwﬁ;g?% MURiGE t%éS hours and preferably
dehbiaes2ahae) in solvent. f s Exanples of the
sol vent include, for instance, hal ogenated
h drocar bons such as di chl oronet hane, chl or of or m and

: RN s wtegeqsl eprdugied 1 thespreeracief b baseh@he examples of the base
[ I t . 3
P%gi%g% 2y /aé Z%Etal ﬂ&cﬁ’?z&@ Qﬁg{h ! %%%@:ar#n h(% oﬁﬁ%fas‘&ﬁ% hydride; alkali metal
1alRoxidenmich @x y@hlhm meethoride,rsotliem ethoxhie aad aowtsium tari-bigoxide; alkali metal

aﬂ;fdgt?xsldcs g&ctﬂ as sowium hydroxide and potassium hydroxide; carbonates such as sodium

carbonate and potassium carbonate; alkali metal hydrogen carbonates such as sodium hydrogen
carbonate and potassium hydrogen carbonate; organic amines such as pyridine, triethylamine and

N,N-diisopropylethylamine, and others.

In the Step A-2, the compound of the formula (3) (wherein X, R!, R? and R are same as defined
above) can be obtained by the reduction of the compound of the formula (2) (wherein X, R?, R
and R are same as defined above) with stannous chloride or iron powder with an acid (e.g.,

hydrochloric acid) in solvent such as ethyl acetate, water and others.

The compound of the formula (3) (wherein X, R', R? and R¥are same as defined above) can be
also obtained by the hydrolysis of the compound of the formula (2) (wherein X, R', R*and R are

same as defined above).

‘In the Step A-3, the compound of the formula (6) (wherein X, R", R? and R” are same as defined
above and L’ represénts leaving group, for instance, halo group (fluorine, chlorine, bromine, or
iodine); 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. o
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N- et hyl pyrrolidone; sul'foxides such as dinethyl

sul foxi de, and others. Optionally, two or nore of the
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and used. 5 The reaction tenperadure is usually, but
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ot'R Y5 In the Step A-2, the conpound of the

formula (3) (wherein X, R, R2 and R3'are sane as
) 10 deTtienesbtionbaviey) caerddd deinOBé QieEb%Qe 0 $aByst, Mﬂgoﬁr Ristance, cooper salts
Q\} the conpound of the formula (2) (wherein X )
aritieHEes coppes cllgride and ohemsi ned above) with st annous

chl orlde or iron powder with an acid (e.g.

hyiecsibORLS; tdeCothboird of AeViSRhulS Hgf‘ Vﬁl%l’ﬁ?‘lt ﬁyi{' %Q qga;nﬁ R* are as defined
wat er’ and ot hers. The conpound o

(ViHRYR e#n be obfeinedfky thardackign af the stamumisoﬁihé fomula a@c(wharem X,L’, R}, R?
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c g R arsSap® e et B Wlbed S hoimSle &) e R i same o
15 ardefinegiabeved in dsilradnatolesdribed in StdpeA-Blof Mefhod [AT 10€ the preparation of the

C QIR Hﬂﬁx@gnthe formula (6) (wherein X, R, R2 and R3.

are ane as”“defined above and L' represents | eavi ng

group, for instance, halo group (fluorine, chlorine,

brl@arerepound (I-i) ol bed)riheareaotédte rdmdve protRind@ ol OPRYSRY.

fromthe conpound of the formula (3) (wherein X, R,

as, defi ned abo in two

o cibs Eomig Py RroBEEcaf 156 e witerrodlpiit ropsiprer whgrmobn and sep A

X3’ With sting 0einfaind (1€) GRBRinASarde’ T £ 6hnRQ M8fineld Sbove).

treated with an acid (e.g., hydrochloric aC|d) and

U a0 SRR TSk N BB ) ot RE g e s e
| ab@dylesh BeOprbjueedSidy! ftﬂe%n%ﬁwﬁ!‘-ﬂffthhr fofth@X (1§ (Whbréf T%nd R are same as

such as_ acetic acid and
defined above), instead of the compound of the formula (1), in 2 similar manner described in the

g

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).

25  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 halidc(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, isopropy! ether,

30  dioxane and tetrahydrofuran (THF) and 1,2-dimeﬁ10xyethane; amides such as N, N-dimethyl-
formamide (DMF), N, N-dimethylacetamide and N-methylpyrrolidone; sulfoxides such as
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sol vent include, for instance, hal ogenated
hyd[gpangns such as dichl oronethane, chloroform.and,.

1, 2-di'chl'or oet hane; ethers suchyas diethyl et het'H oS
i sopropyl ether, droxane and t'etrahydrof uran (THF)

and - di met th n| ril such as

o it OGBS tigpalty {9 ORIy s, iR s lected from the
( OME) aboe el b imPRddhvd asegt am de and N-net hyl pyrrol i done;

water and 5 others . Optionally, two or nore of the

solvents selected fromthe |isted above can be m xed

ande repation tempseatre aisyalh, hubrh imsed ioabeud — 1RGP PYO°Coand preferably about
'S
LB o et o OBLEL Uy ety
5 udua?4 hoprs30 m nutes to 48 hours and preferably 1 to
24 hours. rc -, 10 The reaction can be carried out in

5800 8 An3EL L5, WA PS5 or o e

ot SonveftionhlgestigR. A-4, the conpound of the for mul a
(I-1) (wherein X, R, RZ, R" and R' are as defined
ag’i)ﬁﬁiﬁé can be obtained by the reaction of the conpound
0 Blor mul a (6) (wherein X, L', R, RZ and R'are
sane as defined above) with the corrpound of the
fornula (5) (wherein R is sane agp83-#efined above)
in a siyilar manner descri bed in Step. A-1 of Method
[A) feT the preparatiomn of 't he coﬁ'p“gund of (2). i#he

ceppalund (1-i) can &/ﬂurq her reactied to r@ e
pr0| g Yedp of LRS'\@@ The__ggmg_gund4\

£

f orm 6) —carm=al so be red p*Roce
step A-1' and step A- 3" Wwth StZ{e % npoun
PRig '°585ve) @ In

(whergin L and R3' are sane as d
t he Eojﬁep A- V, the conpolfhd of t hEPEFRR a (2;)

(wherein X, R, R2, and R' are sane as defiged._,

above) canbe prepared fromthe conmpousteb®B t he ?@L@
(1') (wherein L and R' are sane as define (10)

i nstead of the conmpound of the formula (1), |,Q1

simlar manner described in the Step A-I
preparation of the conmpound of the for mul
usi ng a conpound of the fornula RX V\and

R2 are sane as defined above). 25 IrT~ hel Step A-3',
the compound of the formula (6) (wRéfei R, R2,

R' and L' are same as defined above) Be pr dbr ed
} with the conpound of the fornmula (2') (wherein X, R,
R2, and Ri are sanme as defined above)w th sulfonic
10 a"ﬂred:Oharrbumﬂleeﬂlg formuhl @@ lafidbRP areamsi dbfinedThtwve, cRCsi the same as R® as

Ctndfabove 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 steps;

In the Step B-1, the compound of the formula (8) (wherein L’and R” are same as defined above
and Y represents Cy.¢ alkyl) can be obtained by the reaction of the compound of the formula (7)
15 (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
20  reaction with H-R* and (step B-2-b)deprotection of alkoxy group.
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carried out wi thout solvent or in solvent including,

for instance, hal ogenated hydrocarbons such as

di chl or omet hane, chl orof orm and 1, 2-di chl or oet hane;
WOReY0848a8h as di et hyl ether, isopropyl ether PC30EP2604/0062496
di oxane and tetrahydrofuran (TH7)- and

1, 2-di met hoxyet hane; am des such as N, N-dinethyl -

f ﬁfﬂ’fﬂﬁteﬂ B-Na, fhe ehatiinloy bﬁﬁ]ﬁimﬂﬁe ﬂﬂﬂulNWﬁH&n &DMahd R* are same as

p ol i dong; . sul f oxi des such as - 26- thylsuffOX|de

( aboys wish fhsrcempeyydjof faamply (5)t(w86r6m Rcmlﬁ sarpsy asydgfined above) can be
ssém&@ irS& sl thaireP B §di&ibed irdthe qte? Doy &r abm ﬁﬁg{mmm of

used. The reaction tenperature s usua
IFﬁH@ﬂdvﬁhQﬁ@mﬂaﬂi@C to 200C, and preferabl y about
OC to 170C. The reaction nmay be carried out for,

u 23

S Ry MG Ry O BB e B o
af?d(“(hsr)euaRe ambﬁhmecsaraé hsydmed ibald)@ambe date Yyahpreaqion adth Lewis acid
DY L B S5 g S 9l B s s
Pdlc}ﬂoﬂonﬁﬂlaﬁk’;l chlotofém m@tlﬁodlaﬂ&o&hdiepd’nﬂtoﬂﬁisl @pt:@faliﬁ ?w)vo or more of the

EX)B al koxy ‘g@;})up %92e R (i \L"

( Fdyentsgelpgpdiron the dzabpve md:e ngixedjapg uspg. The conpound

of the formula (1-ii)(R and R2 are as defined above,

Rphe rbsetibh &niRARIAR uBB11Sbut not limited to about -30°C to 200°C, and preferably about-

-10°C to 80°C. The reaction may be carried out for, usually, 30 minutes to 48 hours and

preferably 1 hour to 24 hours.

In the Step B-3, the compound of the formula (I-ii) (wherein R', R?, R* and RY 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 dichlorornethaﬁe, 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-dimethyi-
formamide (DMF), N, N-dimethylacetamide and N-methylpyrrolidone; sulfoxides such as
dimethy! 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 ndt 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 qarried out in the presence of a catalyst, including for instance, cooper salts
such as cooper(Il) acetate, palladium salts such as paliadium (II) acetate, and others. The reaction
can be advantageously conducted in the presence of a base. The éxamples 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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defi ned above or protected R and R is the sane as R
as defined above or protected R) can be prepared by

Lhe.fellow ng procedures in three steps; In the,Step. ...

B 1, ‘the conpound of the formul & (8) (wher ei n [ an
R3' are sanme as defined above and Y represents Cl-6

al k tain he reacti n ound
ofe%("ﬁ% <At SOy Coroenmibnd PEPTR S oS alkplEmEahibgen corbonates
dehidhne Godha \Hyddaeh YWBRRE QRE Pbtasshifydeion caBéhRR; o %ﬂﬂc amines such as
the |ike) in a simlar _manner described in Step

APErIding, h’w@tymm[aqp NWdiisqpeoppletplamine; #w oders: he
corrpound of the formula(6). In'the Step B-2, the
TP (1lid) Barl 1 R cPreh QA ORRIIRY RY BR, BB Tko FeprBie&.
sarre as 3ef(|1ni2daF abgvree can be g%r,epar ed grgm rﬁt‘é
conpound of the fornula (8 in two steps; (step B-2-a)
t Ae pompoupdst oiothe dprmylaH7Rand GAYare spmmercially available or can be prepared by

B- ion of al koxy group. | WD 2004/084898
&%@%3%1%8%% -27 In the Step B-2-a, the reaction
of conpound of the formula (8) (wherein Y, L' and R3'
aMetwd®] as defined above) with the conpound of
formula (5) (wherein R is same as defined above) can

be perforrred in a simlar manner _as described in the
step A-4 f Rrethod A for the pr Bration of conpoun

of the f la (1-i). 5Inth p B-2-b, the
success) eprivtRtti on of Fgr oup to obt ai/@e
2

conpoupd of rfor J; (9) vvh rein and 8 ar s

adl ed above() ean Joe by the react‘r§n Mth
Lew id suchass for e l e, BBr3 Rfi“a ent

i ncl u # for instance, hal'oggnated hydrocarhgss such
as I"or ometSteRfe! chl or of or m and Step C-2 R

1, 2- dl( | or oet hane; and ot het'd) Optional ly, tdior
more of the sol vents seI ect ed fromthe i sted above

u@’@&“?{ﬂ*ﬁ,weﬂ%q V3 g(gls 3l§ f) ‘lgg@lf @ﬂ%g%%tn% g “defined above,

phetitdfRPRY eHxBe FormutbQEiil) Qef?éients Fh@ngf Rk LiRHERR'BQs defined in R* or
carried out for, usually, 30 mnutes to 48 hours and

pPREEFABFFf hour to 24 hours. In the Step B-3, the
conpound of the formula (1-ii) (wherein R, R2, R3.

amkk dOmpodHdf A% HRhilN@GiH) é\@lﬁk@aﬁx RERZLE éﬁhtRa'aPeeﬁnﬁlés bdied above) can

reaction.of the conpoun ormul a (9) (wherein
RBe prepsEpdiy thefellowing propsdures indwpisiseg above) with the
conpound of the fornmula (10) (wherein R and R2 are

SE"Re 88p €21, (IS LoARANE oﬁtﬂg fbrmula Z(?ﬁ)eﬁﬁt@{eﬁx j(eFV 'RAOR YR are same as

such as boronl c acid, halogen ome.g., aori ne,
defined above) can be obtained by the reaction of the compound of the formula (11} (wherein X,

R', R? and R* are same as defined) with the compound of the formula (13)(wherein R*" are same
as defined above and L represents leaving group defined above) using a base such as alkali metal
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, isopropy!
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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di et hyl ether, isopropyl 20 etder, dioxane and
tetrahydrofuran (TIFF) and 1, 2-di net hoxyet hane; .

a j oL af S I ' -
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apGprebly blow ¢ 240®@Ers. . The reaction nay be carried out

for, usually, 30 mnutes to 48 hours and preferably 1

Pﬁgﬂhe SRp442had Eénpom@o{ ﬁé‘t?&'jnﬁlg (CRY (PR il RERORY addR*” are same as

presence of a catal yst, |ncfud|ng for 1 nstance,
c8efpped albyyk) ean bg obthinedbycbe peattaent Pf the eermpound pithe foginuia(12) (wherein X,
salt 6rC ~pal Ladi um, (| ot.her.s. The.
r gai clt?i’ z{n ‘%g 3?0 % % %@%a%gvgn{ng% ggo&g @ﬁdg% rsllgglglte e%&i%lg’% ﬁ%n%ﬁmns’ such as
phebeges enikida, dimn perivdatexmrchlotperbénzbioaacida@e CPBA), jdessium perman-
an al kal i et al alkoxidg such odi um et hoxi d

sBURG NS PHhER iy the RFSENSE PLYST eah Sy HeD 2 a%gyﬁwﬁfawwmchloﬁde in

Rt GRS B8R iBdiaide, aRaterO HAlbebndtYH bAoA SudROdsAfmSiihe chloride,

hydr oxi de; carbonates such as 28 cesium carbonat e,

 serdparicizashlorfa chlopbenzses, distlotmethand, sharoformaand 443-diilergethane; ethers

hyglh Q9 kSR BRP qso?&é,yﬁ ML, ARx20Shi Bk H-O0eR GRED Qﬁkﬁ%,g-dimcthoxy-

and potassi um Rydr ogen carbonate; organi c amnes suc
agthaquarpmiatﬁﬁelgydmch@pﬁpﬁua}nhm@nmg{ toluene and xylene; nitriles such as acetonitrile;

| i.sQpropy! gthvlankne, an ers. ke .compoun . :
(R BALERY, St aEm BE RIITHS A B GRRHIE snd Moty
epyrolitlaegi@pirotlicec Optinali\ewe orpat ofite sflvdnbaeleoedfiba thejsted above can
d (1 are, conmercially available or can be prepared :
a%“%%g%%HFﬁ%nal reactions. Method [CJ R R/ ' R J
X\ 1 RZL-R4" X\ 202Z HS,,[( (13) R4.,S R _
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.

T
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~| 31" RRgOR Step CG1 R Step G2 R3. (11) (12)

(I-iii) Method [C] is especially advantageous when R4

©of; sthe.foemula (1) represents E ring defined aggvepq&gw4m
herei nafter R4" of the fornula §&-III) represents E B
r|ng with substituent R'' as defined in R4 or
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R3. are sane as defined) Wt

c@mm i hr@oerhémwrd hyetsgbrenhie iaeidnhydmiodis &cuéanﬂeﬂw Jike, and organic
gé:ﬂp %gcha%omh&gqmlma[ﬁp r et%ﬁl@]ﬁﬁ?lll(ﬂ"oflﬁvécﬂg n% h%%’su@omc ?c%j oxalic acid, p-

oveé) usih ase sucéh as a car
( b@m@bﬂwlsnifmm fgidh abrbonip atid ssicitie add, barated, dekoicheid, acetic acid, and
|Ik§% triethylam ne, potassium hydroxide, and
& 20 The reaction can be performed in a sol vent
i ncludi ng, for instance, hal ogenated hydrocarbons such

aBasti diitdnofRt Wangle Hidbk alepiVa@r Fomnklorkarde takeh) gurcp ek hR%5ut limitation,
et hers such as dlethyl et her |soproggl et he

d PR, hyfirexide, 3]*9 Eﬁﬁlahyég' earth metal hydroxides, carbonates,
1 partbiFRs DMANRS N 6nd GHeRIEBbdsS:, B8 Qﬁiﬂ&gﬁﬁnﬁé{ﬁﬂ etidRolamine, triethyl-

benzene, toluene and xylene; nitriles such
a@@t@nhﬁ@wﬂ@xmﬁ)dbsu@mtha% apd ﬂnldicneﬁmplesm rimagpniebases include,

(B oot LB M B LB B0, ot
- B@artiomaeet, hothsssur iexbodatr, calotinoitydenxile, @hiinocaabdnyte, dndthedike.

nmore of the solvents selected fromthe |isted above
ture,

d rea e
k. ool b BEPraf fovrdief o 38R ket CERERSts i Spsttuents, may be
pretifiedidl fyrnlaout alkllEerd @ kKhOWCotherstersea@ldr @drieyor Reher solvates. Those
carrl d,out f usualh%%]go £1nutes to 48 hours and
$ Jratsss Wfis s 2t dnoiuded) G fhgscope ofithrpresentynyengon. ¢ he
conpound of the formula (I1-iii) (wherein X, R, R2,

RBhe adipotnd oB i@ SroqRt MSentidL st ARONiSEre8an vy forms, such as, without
opt ai ned by the treatnment of the conmpound of the
f BPH3Ho8 n()m a(mqvﬁrétpxéq ?payd tablets, capsules, pills, powders, granules, elixirs, tinctures,

solution, suspensions, syrups, solid and liquid aerosols and emulsions. They may also be
administered in parenteral forms, such as, without limitation, intravenous, intraperitoneal,
subcutaneous, intramuscular, and the like forms, well-known to those of ordinary skill in the
pharmaceutical arts, The compounds of the present invention can be administered in intranasal
form via topical use of suitable intranasal 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 preserit 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 mediéal 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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R, R, R and R" are sane as defined above) under

sui tabl e oxi di zing conditions, such as hydrogen
per oxi de, sodi um peri odate, mchl oroperbenzoic acid
Wor@RBRxgospot assi um perman 10 ganat e and ot hers ErP:tda@02496
presence of or w thout catal yst3isuch as catalytic
rutheniumtrichloride in solvent including for
| R&theac ‘ﬁmlﬁﬁ@&ne carriBd] QUERRAL SfflVBYAY %ﬁ{ oﬁﬁzeﬁH&@ fibricants, solubilizers,
met hyl ene chl ori de, carbon tetrachlorid
c Iesppusting Rgents bindersHaldetainintézmtiog agdnisond ﬁmmuhnug material.
1, 2-di chl oroet hane; ethers such as di et hyl et her,
i A0y, ( i
SPGB A DEAHE A Rl comprsing o
asmbammdmf thd; alvestivg audcone ydremere thMalcélmSaIB/umdae;Mﬂc excipients that are

acet oq{bkr {vkg &?ﬁﬁ?‘%{ﬁ"‘g‘gg‘f’%ﬁﬁg éﬁegfpl(l\jlm}q_'\l@fg{ E-ﬁ ha/tl Je%rferrri%urrsi t%eth'e recipiént

pwemk"l PloRticeativd]l foiri@4tions 6ahd RBaitiby are b¥pared bmahﬂmmg a therapeutically
the sol vents selected fromthe |isted above can

nefierdive Apowr of theprmprwnds of W ivenise tegethes with ope araqnpry phmmaceuncaliy

b%ce?lﬁsle ek hit R e R fGD OB mariite Qoﬁg&ﬁonﬁﬂfjthg ég:gﬁft eknbion, the active
o 50C. The reaction may be carri

mgredmtmw be mied ith atdéuent,or mlmwhla md;alpneef“élwémay be in the form of

f 2 ¢ éhh'ilf%“ %aé%l&’t éa%crh Wh aﬁro c\:/oggm%p t ec? car aQnér]miaJ é <P l%ent, which may be

Rﬁohd}l'kmi(sohtp oufiguid fnatetial \f/lﬁch‘radt.saas(al\ib)nchnd' c(ail 3): nﬁlhe form of tablets, pills

rciall ilable or. can b
CBIERE | Brmbes i o P TR BB oo T bYFreeRle ointments
f ednitaihiag,(foy edmpde, Sl t TOPEDE SfeidhBSf iR UcQVEEdrBpolSd) ¥6% Snd hard gelatin
and/ or 25 stereoisoners f?aﬁeﬁmeff geonetrical isonmers and

c AP SrBMAPBTHIQTics: SETg inggotad s apfh aiptile pagkagedpeyyders.

i sonmer and m xtures are also included in the scope of

the araﬁaaﬁhshm&nmeomvé/\ﬁwg&dié% 12§ "BROLRE iR QW Qymfah %nd non-toxic,

formula (I % or a salt thereof has an asymmetric carb

i pharmaceutiqaflyraeqgpiable CHarT; S@btaﬁ:c‘?ilmoyt ’emﬂ%e, leciossosiarels SUCTOSC glucose,

S a : .

R S I st Guh GAER M G leium sltte,

GﬁthTypﬂllcholsc, sail the 1iie; tdgethcrowiﬂo wptiorslﬂnvdisiiuygrathtg dgemtsyisheh as, without

S S ti,on
c Bt S PO oor ot PR P i e, and he ke
omglad)ptmnﬂlyl, dinding aaentgrigaaiamply; withoutganitgion, NiRfuein, ueid) natural sugars,
S are known as acid addi.ti op and base additi . .
g E"‘Oﬁ%ﬁ’é’cf"lﬂi‘?@if& <and SYRUGSHE BHOSy 2¢gt FP%‘ﬁa"g‘als?‘?“m alginate,

I md@ﬁmwﬂélme Cpﬁﬂéﬂ%xﬁ UslytoB Swaxéd, taA@ Ubke hikdl dnd! b#dnally, lubricating

sul furic acid osphoric aC|d hydrochlorlc aci d,
h3&srisbion FFaEples wahowmﬂemw MegnsEien sigatnte, Bediyrn pigaratgpéparic acid, sodinm

Op18AL | s6dium benzoate, sodium acetate, sodium chloride, talc, and the like.

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
_ingrediént which is the novel composition of the present invention. Suitable solid carriers are

magnesium carboxymethy! 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. _




,,.‘
S

Iy

acids, such as, without limtation, p-toluenesulfonic

aci d, nethanesulfonic acid, oxalic acid, p-

bF,0 m&g@gn%lsulfonlc acid, carbonic acid, su00|)1 ’n

¥ 5

aC|d citric acid, ben20|c acid,_acetic acid, ig‘nd“i ?hmuwj

i ke. Base addltlon salts |nclua% t hose derlved from

iﬁ%ﬁ%anlc bases, such as, without |[imtation, 10.

a FUiYR Peradientican alse b dissakved i e aitahjapreanicieotveat. en sxample, aqueous
168 LhloollY BHRK 08 S0sitoAL RANBE GRade ty & Ol fRly divided

and IF’?he lng}ch and gr g Or;"ql1 c %ases sughyasgp%&{r% y divided active

| ipgredagnt mqu@mhaﬂoh ensodiem Oti!bpatnquﬂhyl aeliulves solution or in suitable oil.

: trls(hydroxynethyl)an1nonethane and the li ke.

10

15

gan |nc
E;‘Ig?.gé( | };—‘a?];!b l’cl)'l as Smuurl}lﬁ Hgg Llﬁfg %s a spéiprsl%llg gisgrg neaL%ng containing a unit
sddsey lsmlmrebfon adxﬁlnlsﬁﬂd)hl.imhubiaﬁ: F eRAtMmMRAR! a8 Sinitidosage form can be a
bi car cal CI ydr i de, caIC|un1carbonat
¢ REIER8 Bofps, ey FFp‘{Sl kiRt oribhletsr & o JeheT Gergimed quantty of
a iiealctite $dao@Rll of RABs I MEnGYh, bdlSulAMAS &i‘oﬁh&"tﬁ@desﬁ‘@i}’th&@peuuc effect,
nmodi fied to form | ower alkylesters or known ot her
e §1 35pQciation ith pog i groag exsipiantso The Auantty\h eeie ingredisat in 2 unit dose may be
e
S?%Igegi T %{g%@%?glsag%% ﬁ%e%?hﬁﬁ)ﬂa_fﬁmgﬁ%s%g %goaé Qc];c%{@né to the particutar

piredmant invohedt i on may be adninistered in oral forns,
such as, mﬁthout Iinitation nornal and enteric coated

% fg?)éasl %gsg gllb lg? Ise':nlrt] Tiv OB’E\H %{ fa %t;l'? Hgigcateg Sﬁacas will range from
anlzbut D@l]ﬂng f%faps(ohbbualm) mgﬂkhﬁaﬂ I@Seferﬁ“‘ljﬁfromﬂyl ﬂlbﬁ:@/dbﬁto 30 mg/kg/day,

?%ﬁ l?lgisttpg?rfg dtfl.‘ﬁ?fp ent e @b@ra{bpmdpgfkg/day In t}tm case of parenteral

S biGid{sBMRRAUE hal E&feﬁﬂy ?@d":’eﬁﬁdvaﬁﬁge&@@o lidnlﬁﬁqsttaloﬁﬁﬁﬁtlties of about 0.001 to
wel | -known to those o dinary skill in

p Heft e deliday crafergbly Jronmhgl %ﬂeg@em i1 mg/kgﬁ@y p?@s@mpomds of the present
[ n f

¢ D Wy R R P SRl Bone SRR ity SR} B st
t madivided dasts, tou thees, oumpredintes persdigr r‘ié!here deiSersléd Viv ¢mysdermal forms, of
S kno to those of ordinary skilled in the .
Mﬁ&ggﬁhmgb gﬁ%m 3ﬁ“ﬁ%n with the use of the conpounds

of the present invention is selected by one of

ordinary skill in the arts, in view of a variety of

factors, including, without Iimtation, age, weight,

sex, and nedical condition of the recipient, the

severity of the condition to be treated, the route of

adm nistration, the |level of netabolic and excretory

function of the recipient, the dosage form 30

enpl oyed, the particul ar- conpound and salt thereof

enpl oyed. |y The conpounds of the present invention

are preferably fornmulated prior to adm nistration

together with one or nore pharmaceutically accept abl e

exci pients. Excipients are inert substances such as,

WO 2004/ 084898 PCT/ EP2004/ 002496
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-31 without limtation carriers, diluents, flavoring
agents, sweeteners, lubricants, solubilizers,

suspendi ng agents, binders, tablet disintegratin
%8@%?@“§ﬁ% encapsul ating material. Yet anot heCI/EP2604/662496
enbodi nent of the present invenaBBen is pharnmaceutica
formul ati on conprising a conpound of the invention
arEXAMPI®S nore pharmaceutical ly acceptabl e excipients
that are 5 conpatible with the other ingredients of

t formul.ation not .del et erious tqQ the recipient

¢ P gEpe #fﬁ’a?twae@ﬂg? qiSrioeed el OFIBH A B O AR W they should by
ard e coaktiayd 4 Apitiny thomaed 48 banedriteddsint idiert | ve

amount of the conpounds of the invention together with

Oﬁg or nore pharmaceutically acceptable excipients )

t 1B theresimaples; bslongall qugntitative daitifet siated pthenwise, Frlateip pereqmiages by weight.
invention, the active ingredient may be mxed with a

di'HUGIAR, spediraSiRGt R dedhdifY &thar BRAKL THX-396 E@blg[?%g?lbﬁ) IsPectrometer in

the formof 10 a capsule, sachet, paper,

c 6/ G- (@emicghsbifisare reparted gy paste peranillon &ppoit) vatbrictramsthylsiiane (TMS) as an
| eIy - sgl Lo . er i.al ich -

e bl o8, Chg Qb BP0 ke Y teiions 5

pit! 4,9m, dvistaefer td daglagdmiblet ltiplety guartsiaydepist, ambbroad, respectively. Mass

enul si ons ol utions, .syr j nptnment s,

TP o7 eas st 2h = [FRuCEGHIRY S5y botperiifued on a precosted
actlicy gelquatp (Mardk sifed gl 80 -233). ASied @ (WAKCRRS W-B9.(75-150 .m))was used’
supp sitories, sterile injectable solutions and -

st cglupm shenmeteerpigesparations. £t thetahle 1gepressnts decampesition.

the active ingredient my be conbined with an oral,

angdl defidaR%icre m&%@@ﬁ@@ﬁﬂt\iﬁ@*ﬂﬁﬁam 3B £8G 8 Wako pure chemical

such as, without limtation, lactose, starch, sucrose,
gmsugsies, Lids.ckpkyerkaseirkseyme, Lidn Napala tesquep ftsi, (Wtanabe Chemical Ind. Ltd.,

c i : oA i Ifate,
R, ERGr syb i AT, ORI Bcarf POl 2616

optionally, disintegrating agents, such as, w thout

| iThe effacksod therpaésen compamddwereretamphed b theufblbeng @sgays and pharmacological
bgnfoni te, xanthan gum alginic acid, and the like; 20 :
and optionally, binding agents, for exanple, without
limtation, gelatin, acacia, natural sugars,

b fPetertarcitios of IG50 valuswE edmepoands, in reatpisralindinpchssiyht het i

guns, acaci a, tragacanth, sodium al gi nate, carbo

eg@lcek? |l ose 1 col waxes, and the |ike; and,

optionally, lubricating xYmY ~ polyethylene g Y ~ g

agents, for exanple, wthout limtation, magnesium’ :
st ear atlemas dUCRAWatsfhanat &563tls iveraaba, SO@i tithed CCR3 cDNA was

ol eate, sodi hen t.e, sodium tate, i um,.

chl ori goésg?cééggfqﬁﬁfgﬁﬁ?e‘}%ok@Tdu%safgﬁe%ﬂme??@ﬁﬂhe'tTﬁEh“ma“ CCR3-
carri efraf¥fymb@ R56J NRlly Wirdi gamt=5RH1 ¢h VRPMIN1649 i(Qat#22400-089, Life
adm xture with the finel di vi ded active ingredient.

The acttspeolpgignetiprlsmented Wt i%edChi (Grt8AJAIT-TerHyclone), 55 1M 2-
havi ngpiBethOfanoP’ @REEF68S0IN Bi t 20GoIR i@Hort! A88m pyruvate
pe 0Jo51S pro

conpacted 1 n the sha and size desire uce
t abl et §at.#11360460W ki fes Tenhdolbgibd) 2160 paisindr albpepiciitintGiand 100 pg/mil of

from af %%Eon%rc}no (83%%314%%2&@L%t Tgﬁnrnglggites)?fantthAa%gi/ﬁ:/le 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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i ngredi ent which i the novel conposition of the
present invention. Suitable solid carriers are 30

vagnesi s car boxynmet hyl cel | ul ose, | ow nel ti ngowaxes;iiiiys

and cocoa butter. Sterile |iquiyg_fornulations include
suspensi ons, enulsions syrups and elixirs. The active
i pgr edj,ent, can,.be dlssolved or suspended in a
r maC &P PEA lS}gﬁﬁz’é’ept abl e carrier, such as sterile
water; sterile organic solvent, or a m xture of both
steril Bumtee;freteaaﬁd B hxhs@erﬂécg&ﬂbmdﬁglbuﬁat (25 S}M\/HE’ES pH 7.6, t mM
2003; 081898 P! CI/"E' 2104 005496 -%&- Thﬁ activ
i ngr edt&rle SdaM MeCly Qo $iS8s Bitvacliahia) a2 & Hegsryeofo?r HAR; cElis/ml, were

sol venisged Qo %aﬂwe% inffhd eé?sl-'ﬁeu PEREWRES S 1%9@4 fengﬂﬂﬁé (Cat #3365,
conposi tions can be nmade by dispersing the f g

di vi deGostaz).i Qtenpom@r Elgted tithi the bigdiep beffes (‘atioks loghes odficentmation of the

car box th | l.ul ose SU|tabI 1

The T obRPaErasiiy e Eo ikt o6 BBl M onR . el

physi Cilnhay ebtaxiiv @Ela0#IND00, AGBdskdnt PRgmacibl Bibtech, tﬁﬁﬁﬁ thh the binding
n or other

suitabl e for adm nistrati in_h
A uni t OHEsE 35 dher L f&‘gdéulaff Oa?enfrattﬂnetosl nl‘a’ s added into

nunber 3 Uv%pﬁqh@iolg‘%mﬁﬁMzaeﬂlﬁe ArotdiNioh HRRA of lﬁncﬁn reaction mixture
predet erm ned quanti he active conpound of the

pr esenfs0 |uﬁwelhpf &H, sumamsm 30 Bldwwlbomgmni @hmontmd BB gul/well of ['*I}-
t her apleyeitl IdC €0 IH?WCIJB cu ei;gds 1 Ce &%ﬁ opPr er }Ig or lohoHrnq réom temperature .

exci pi en quan

uni t dﬁ&EthHBy:ulhuﬁon e pEdalDdf tﬁdijcm‘bﬁdmftﬁr@ maabﬂmfen@d o 4 filtration plate
about 1000 m |l liaranps or W%e ac&ordlng to. th

par t i cAHREMARB-NOBe Milligore). and, Bpshed Wit s E’%ﬁlhm(srhalffef (25 mM HEPES pH

dosagese of mi@dl, §ADMJCLY 854 R, (MBENaNS @c& M ‘NaCi)hﬁlce The 96-well
i ndicated effects, wll range from about

/ kgl da’s;vltlw@naﬂ@@lwa& oBtreasrdwitei 00 pijwalk eﬁ@@%woime@mecmmm (Cat.#P-3143,

ggg S?’ %E% ) 1%7 /{g&/ré‘% 1%2% ?uﬁ'e!il%u}@%g \%ﬁéd%ﬁﬁ 'ﬂil%%s%m buffer twice
01;I Vgﬁ:?ﬁrﬁf 'ﬂ:dmomsp&sc:f::t binding |Wats:1fsengmeé rkgl ]bayzghgeommbmion in the
Co" 16 MHOEiHch ROFE, ™ prEluiadRppncibydts hrg e, Tecno.  The

to | ngdikgticiaiys réﬂfﬁlﬁomwnﬂﬁcroﬁckhﬁeﬁﬁﬁﬂelﬁl liquid scintillation counter
I nventjon mee adm ni stered. in a_single dai

or thelTepfromp d,aﬁlc};arébggern% additiony of A5shlbvedly of |spgnt11?ant (Microscint20,

di vi deghig6m8821, PiMRard). h*i‘ﬁt?mhi@ftxoﬂ‘f;'én%eﬁt'a@@eﬁ:h%@ﬁceﬂ@éﬁon of compound was
Where delivery Is via transdermal forms, of course,

adni ni ealoulateid and 1650cvahves were dstenmsed\ﬂpngth@mﬂmwe
PCl' / EP20041662496 - 33-

[Determination of IC50 values of compounds in calcium mobilization assay]

(1) cell

- Human CCR3-transformed K562 cells were used. The human CCR3-transformed K562
cells were maintained in RPMI-1640 sui:plemented with 10% FCS, 55 uM 2-mercapto-
ethano] (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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EXAMPLES The present invention will be described in

detail belowin the formof exanples, but they should

by no neans be construed as defining the netes and
Wwouwnososagest he present invention. In the exanpls/Er2004/002456
below, all quantitative data, ifsnot stated otherwise,

relate to percentages by weight. 5 'H NVR spectra were

r rd ther Bruker DRX-300 (300MHz for 111)
sg(gjgtrg(%é erpllgb{ﬁﬂ% %Y Chenmical shifts are reported

in part X ih

(TVB) al?;ﬁtﬁgte plreﬁrte%tecp ce}lg QJ? da\ﬁ‘le mﬂ% ﬁze re g%/n ﬁll‘ok%ﬁr Molecular Probes) in
const aribading) budifiee (Hpink moluﬁbmeitﬁmfm)ﬁd%das 26 bl @IBPESI 11H1$ 6, 0.1% BSA,

.S, d, , , b | e doubl
i o et o G Rl et b diso 1AM BRIE plpgpic F-127 Cattp.

Mass 366 MoRSGIRPH b} & J\RMNeIch8Grded 16 el FINNKENells were washed
MAT 95. TLC was performed on a. precoated 10 silica gel

pl ate (Wlyelciun pssaabyfisr (Boks- Buipn 08140586 Yissui, 20 mM HEPES pH 7.6,
WAKO- gefa 0 | 6
( Q)ef %S%\ G Wﬂ%@né@& %ﬁjﬁéﬁﬁe&%@@[ a2 % e sldggénsmn (33 x 10

chr omat ograp y separations
r epr es enlistmll eae aqdzd iititc 60 .pl/Adell ic hﬁrﬁﬁe\aillsclm fhettsrs dtpek plate (Cat. #3904,

rade d r ur chased . fram Si gma- A
gherri o Qv pulppings e B plerieli o reksondehiaton) with the
Ltd., Nakmhodssdvandee 1WCl‘EnQi-dBd \M& ap %Wcmme(}ﬁdte h & hinutes before assay.

Lt d. Maybri dge pl c, Lancaster thesis Ltd., Merck

KgaA, e recRwhinens eotorn, dilnted with theealcm assaysbusfer aitfbe concentration of
pr esents, GRIPRLNGS n

assays and phar nac\gF%g’flfgg?m)i ggst ésme{ %got%?‘;n# Oqlﬁgt &%lme P fate (Cat#3365,

| C50 vé]osteﬁ Molnlma’puuwfdnsrtqp&asm@cwﬂmm Wak mataswgedalss BIPBS-6000 or FDSS-

l(,é)edf:e h Oanrréa% mgwermgé sec §ﬁ§ rln el | S WWE@DM eotaxin, The

pcDNA3 ml‘ﬂﬁﬁ(ﬁf pefdafk dt ﬂﬁﬁﬁdh&!bh@dtrat’(ﬁl(hf Sorfifafand ﬁl@d taldulafdd, and IC50 values
The huna ETéngRS c“r d K562 cells were maintai ned
in RPM™ Lo %?P‘:“E‘fef e Technol ogi es)
suppl enent ed with 10% FCS (Cat.#A-1115-L, Hyclone), 55
P Eb&ernifkition pf 150 hanslof (daafouiB i SRenfddis abdafr]e
Technol ogi es), | mM sodi um pyruvate (Cat.#11360-070,
k){,e Teﬁrnol ogies), 100 units/m of penicillin G and

of 25 streptomycin (Cat.#15140-122, Life
Technol ogies), and 0.4 ng/m of Geneticin

(Cat . #Hihad (035 -trahbibigned G0N GIRCL LS lifdde HRMBRICCRS ekl L1.2 stable

"culture nmediuni). Before the receptor binding assa

Y,
cell's %éw@fﬁa@twaé&ﬁt@amwdthy aleqtparaiin FRiwRE) fothe methods described in J.
(Cat. # 12%)’ ?‘24%—@@ @@t'ﬁiem&%tm&ﬂﬁﬁempﬁ ¢BMs were main-
(2 x 105 ceIIs/rri) for 20-24 hours t
tained in RPMI-1640 supplemented with 10% FCS 100 units/ml of penicillin 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 107 cells /ml. A mixture of 90 pl of cell suspension and
10 pl of compound solution diluted with chemotaxis bufter (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




\‘-..-J"

P

10

15

20

25

30

'\J/

i ncrease the expression of CCR3. s9g -34- (2) Receptor
binding assay Butyrate-pretreated cells, suspended |n
dlng huffer (25 mM HEPES pH 7.6, 1 nM CaCl
57506 BSA, 0.1% NaN3) at a cel | density 6#&5“%”“~*M
106 ceIIs/n1, were added into360 1/well in the
96-wel | round bottom pol ypropyl ene plate (Cat. #3365, 5
Cost ar ()Trar@dﬁ%,lﬁmiﬁtmﬂ Costa®,Chottd stz8;5tuiAe). DISAEioT Y0 AMf dfBtman recombinant

(4-tines hi entratjon of the fina
Concenﬁ%q(@q{%& 7&],& @e’é@a@d Techye) selytipn, \dilpied; with |ghemotaxis buffer, was

pol ypradayd Beeh et chdmbet bf th@biRmBfixis PHIBNTIRAL @¥nbtaxis was performed
(Cat . #1 M290, Amer sham Pharmaci a Bi otech), diluted wth

the bi lﬁdl%gncubﬁﬁff%ﬁ?ﬁ for Adows né@ﬁt“ihastm@lhatmn igtatedviells were counted

(final : - ed in 30 :
o1 / wol YFRTARE T, ol bRl o P gppoenaton of
of Di r@in‘mgumi@mt:alomiamd ahdi HES0 YaludsG@rggdetanmined Gbmchd dnhibition curve.
suspension 30 p1l/well of conpound solution, and 30
ﬁ%ﬁdl o&m%125l] | abel ed eotaxin) were incubated in
pyl ene plate for 1 hour at room tenperature
after the incubation, 100 I/well of the reaction
rﬁeldctmq Bt Swas rdans ﬁe&alcﬁﬁinhﬁbbﬂlzﬁtidntasﬁylaﬁm iPkeatRor binding assay by using

SO LR, (st bsegr P IRE 55 PR Esespdass appte recepton

Wm&oﬂ%%&e@e&%%%st fle TheNaa Gl }ha¥ M\f‘ €€er3 T@xﬁ)b the difference is

96-well 15 filtration plate was pretreated.with

| thaidifferep stablstanstorpanthyere nsediferdhesCielectivitylests,  Si gm)

for 2-4 hours at roomtenperature and washed with the
V[@%Q‘lﬁgatgﬂf SefesoWAses BeEiBuks 8n ABGoEA0 h%ﬁ?%/ftﬂ Ghe use of human
biImding was determ ned by parartet tncupattorr T tie

E@Eﬂﬁﬁ&é of 500 nM of non-1|abel ed eotaxin (Cat.#23209,

CGenzyne Techne). The radioactivities renained on the

g%dr{@%b‘%d ﬁdﬁé‘gggﬁ aﬁdﬁ%/o a%%hg%lﬁafog ij P epanmzed blood was

dhyersd dn 16f mbefi Mbhd—PthReécMmg b&dlufmt 2%- 98MDI#@HZ].\BEﬁﬂmdmals Co. Ltd,

F‘Paggﬁ%@ &H&H\)‘(A@g%? (i an ggélﬁxa%%ig %Qqeﬁg&u%a tOGOE:W 20 min, at

d&ctrﬁ? ﬂéﬁd&%ré rﬂmrtd&ﬁmlﬁfgﬂh&i &dw@lﬁloﬁléc‘lfl@ wek RN B Bﬁlthbrﬁd'tbmc lysis. The
val ues of conpounds in calciumnobilizatio

PO RS HO0PS PREFRBAS rsted Pith S9LyrERn G BoMisemheads (130-045

wel aviiks Al Bibie dHBRIG tsransfiphiee |
L G A, PR Gl e bt o P s B L Sragnetically

pelzd pespvophilsvere then depleted by applying the cell suspension to BS columns (#130-041-
304, Milteynyi Biotec GmbH, Germany) attached to VarioMACS (#130-090-282, 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, 1.1.2 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 enviromnent_ally 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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et hanol (Cat.#21985-023, Life Technol ogies), 1 nM
sodi um pyruvate, 100 units/m of penicillin G and 100
\%g of streptonycin, and 0.4 ng/m of Geneticin.
FEHESH8  cal ci um nobi | i zati on assay, cel | s ‘iepE2604/60zise
pretreated with 5 mM sodi um but¥f-ate -containing 30
the culture nmedium (2 x 105 cells/m) for 20-24 hours
t @yﬁndﬂw&be(?hﬁ@kgaﬂm ,eKst'a&et; Rmft 0EiEs, 14)i andf iylazinaf]. 2 mgfkg, im.; Bayer

WDQ% O@g?"? iﬁf Epeztgﬂ% P ;ﬂ’ g?traglé?aé 5‘3’% gﬂ) \l;lveﬁ? eMallmclqodt Critical

I @hfbeGIdMFahs INY) Cand AbdtddGak: sﬁéﬁaﬁﬂd&lgmé&ﬁuﬁﬁbﬂ chiair PKefagdne (5 mg/ke, i.m.)
in aldl ng buffer (Hanks' sqlution Cat.#05906 N ssui,

ZO"QW EPieBpisment apesthgsig agngeded. 1 mu pr obeneci d

Cat . #P-8761 Sigma, 1 pM Fluo-3AM 0.01% pl uronic F-127

Cay PPJEbt p6 W}@&mr&boﬁfv@&@@(@ % Gehdiedd @RShdcNroRte Kollowed by

che m . cells were washed w th cal ci um
hctabwlerr la(raga r{BéL) foaserss avayagellplon omeporitign (ACChperg determined 3

Hﬁgﬁ%cﬂ)%a)ﬁ (’%)ealn? 3 :h%gie ke (d%' W&é%ﬁ&%@g Id%! éﬁt' s 3 %qg}giahons of dscaris

adagnieitnatiy AGOmblk wetd rested § o8 9&knbitivean spulies bo rionribvayoksponsiveness
#3904

P a8 A D A BrreBie CRaPRnhIeval  isAiHeG sgiss were bracketed by

WiveHiicle BéntrbDstedidstb bidnre Bfio dhdhgde®in, seiitivity &iigider dtc@red@ver time.
I/well in the plate 10 m nutes before assay. Hurran

L L A
cg antfatisien; 10 nM, was added into in a

pol'ypropyl ene plate (Cat.#3365, Costar). Mobilization
of cytoplasm c cal ci um vvas measur ed by FDSS- 6000 or

E I3 Delivery, Sustem gmd Dibalatione Challeyges: ¢ahesespl Aghalafion [challenges were
SEHtmﬂks?e'i'édoﬁB( térﬁn ﬂ g%@g;ﬁ&ﬁp bIJ&ﬁmilgSWitﬂ hi ﬁir&'l\@:ﬁk 7A respirator and

percent at 't e eacC trati on of conpoun
c alieronechnléingr (modt! 18CR). \Ercly ehallengsr eongisted ofi30 éueathsomam@m mspiratory

'gpe'sslam 0G0 aechS SRS @Reef LablRBk2L RS ) was diuted with

ounas 1 n-c ssay
CPBS ¢ # fin fileestiold codcetrativh iprevivesly deterednedHisnaach animal and administered as

: ressin 2 st 0 frran or man
e8t QB’PT’C’E S?OIA%/ gié? FFP)E p@%ﬁ%ﬁ“ 45 ¥ &o\:ﬁé Louis, Missouri) was

maiskudetd il PBS dtkesbnidRtration JEXD0 niAel ariBSé%nﬂ‘ltﬁﬂm&M& 30, 10, 3, 1, 0.3 and

1996. The human CCR3-transformed L1.2 cells were nain-
0.1 mg/ml were subsequently prepared for nebuhzatlon

" Measurement of Respiratory System Resistance {Rrs): The animal was connected 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
prieurnotachograph and validyne were comnected to a pre-amplifier and then into an MP
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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tained in RPM -1640 suppl enented with 10% FCS, 100
units/m of penicillin Gand 100 g/m of

streptiomgein, and 0.4 ng/m of Geneticin. Oneprdaypaisuiziss

before the chenptaxis assay, cfdls were pretreated

with 5 mM sodi um butyrate -containing culture nedi um

(et meurk ! ' e

o gr ergSI urs 2 &%fy@vﬁsg g]egnlgttci)énm%stsae&o%of Jl‘lgﬁc?%g AEJ%&I challenges
Butteyer sgpavatpd Bt ¥ vd0auinged dr sntviRreresinep eritheclink maladsenot axi s

buf fer (Hanks' solution Cat.#05906 Ni ssui, 20 nmM

H%D E?:;f{%a! kgon o? Pé.;ILF: _%/%%gﬁlﬁveﬁ zrm%fr:n ﬂ_bat?éb‘?fg]’?ﬂ’cﬁ# gfsﬁﬁqlgsgzg{o The percentage

nmctaanaem @ésisBhicd ative @b bt caciSIVRNSH BEthRR6lind Yvad Bntbre@into the computer and
q{;’pound sol ution |l uted with chenotaxis buffer
16 Prosws vied AR é‘ﬁ?l?tgw%ﬁﬂ%?micrﬁ@ exaqt mgfhaghohbespnpentinm which caused an

V\ﬂﬁfcﬁbaﬂel' iR irddfsuhad mof)%fabé& bttt @@ dp@t Iﬁ&é;encu"@ag‘l?fhw # in PCigo values

of cells and co unds was added into the u
cWﬁWb‘é‘llculﬁcdtqﬁéO% | 10) ¢hnerowebizei the ditashé acdcunt| fpr Hie 1@%e variation in

ZBftolld ﬁ:%?%gﬁi&%t’zé‘&wéeh'an%a% -36 (Transwell Tm

pore size;5 m. 0.5 n of 10 nM of
human reconbi nant eot axi n( Cat.#23209, Genzyne Techne)
s Btantkamiveoldt Laypgd Mldﬁn@hﬁhﬁhdnieslohuéépemsc detasningtidalecich monkey was

into | ower chanbe e chenot ax | ate.. Then
R e SHEP BEPT B tlPerdP e BT et (5P RO el 3C-10, Lk
4s\lm@ws,sNY)°«£v£segdea p@stitheCdakiad 4ridvedfdddn@taSfikic )| sE&nﬂﬁéeﬁcratlon bronchus.

RT3/ DL Bu e BARPHD HE PP genty ssprted tirough

caﬁﬁwmhm Gidbdopt. At A ete@thpl R A ANIES
determ ned from t Ee inhi bi t106n curve. tcéﬁ{g \gedatzooorpm for 10

t Bipuies 8b4°6c tTheiresylting scileWamdmmepwdectmIQaﬁﬁmd Mg++ free Hank’s balanced

%'shfuﬁwyav%@xm@g%f ectsdf%el? bl%%l:\‘ggl as%%ﬁlaaﬁ%mposmon BAL

Pﬁﬁ\ﬁ-pbrfbpnﬂdtondhaﬁatﬁrghghtam& lefid@ept Dot whi@ cells per mllhhter of BAL fluid was
for.the test are th

S% ne St {q%g]t rr%?ﬂt}éter @ l}ert P deapg,r Fel'rpC BAL cel} ﬁgﬂposmon was deter-

Cinfrit@ b Edun it 2D Brithiird 86100/cEBY ot MW REUSRHAnddVytdshif $Bie preparation.
selectivity tests. [ Determ nation of 1C50 val ues of

ynd§ _Bﬂchem}t gm S asgay with the use of huma
ek Semales: st =g P iEptholle legayiar foumd fP@eutes.othr and 2h after the first
Paké BIGE okt d3b:P0shds TR of 1) Mnn@liiaRPRLD ezcmubée@seﬂt dose, and 30

was 15 | ayered on Mbno- Pol y “Resol vi n
(I#mtcggbz g3y aﬂe@he@nglrﬁggﬁ @mnglggﬁ day Dd Blood was collected from the femoral

vein into EDTA, centrifuged at 1500 rpm for 15minutes at 4°C and the plasma stored at -70°C unti}

assayed for 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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‘changewaten dsiedgn vacmotty give theticgaw-200 Sudicidcropheaoxyiittehenzene (40.0 g,

- -15

20 -

Japan) in 50 m tube (#2335-050, |waki, Japan) gently

and then centrifuged at 400G for-20 mn, at room
enperature. After centrifugation, red blood cells »

%égy“y%ﬁ%@ed by hypotonic lysis. The PCT/ERZ004/062496
pol ymor phonucl ear | eukocyte pelB®t was incubated with

anti-human CD16 M crobeads (#130-045- 701, M Iteynyi

Bi ihe peesan) infvantioB @lsorkshvvwednoré Ghan/AD6ld welsdiivityl apainst CCR1,
t etically. 20 | abel ed neutrophils were
t g?"dla?u.%’?/ﬁéeqf’?@r e 338¥Sensi on to BS

columms (#130-041- 304, MIteynyi Biotec GrbH,

Cameesytpoards asfhiel pra3entainteaidCShop 4st9-dORAdeh Anhibitory effect on eotaxin-
M.I#e%/ﬂ%li Bi _oth GbH,, %rma y%. Chenot axi s assay :
withdyed themotaris oF fmen sptinariis g s ME PRI N VXS 2eYse by

the sane protocols as that wusing CCR3 stable

t mebeedard BPktart dpehd S. 25 [Primate Chronic Asthma
ModeT Protocoli Bﬁterlals and Met hods: The ani nmal s
used in this study were wild caught, adult male
cyiarinEfemroppdAbys Macaca fascicul aris) wei ghing 4.0
to 9.0 kg ( Charles River BRF, Inc.). Al aninmals

S sughrsl2 (S 5aRhlorapRsod) PidhisdionyicReAE 1 Ng respiratory
sensitivity to inhaled Ascaris suumextract. Aninmals
were housed individually in environnentally controlled
rooms in open mesh cagef and 30 provflded food twiceg
daily and water ad |i Qiawy :

approximately 12 hou
eacggstmmy t he i A

(g i AN
(T2 Y
i ncubat wtira

seat ed a speci al]|jy desi gned sfjppor t chair.
(5 my/kg, i.m) wad used to suppl enent anesthe
needed. 5 Study Protocol: Airway responsivenéss (AR)

to i nhal ed nethachroline followed by bronchoal veol ar

| eyageTé BAkixtuteofASEHBH6-3 it bzdh@ttile (A0 g COITRAGLY) @3, 5-dichloro-phenol

ACC d .ned 3__d bef d 0 d 3
<(1Iays) Hode. (lgéliefa’;n%y’%tqﬁﬁ‘ T5F 4130, &’gé@e@(ﬁé %@3& £717pmol) in portions

i nhal afddomMe nAkMRCREs SwEHYHP Pk Mker ONAR rooftemperature, the solvent
rested 6 to 8 weeks between studies to allow al rway

r espon¥py eveaergtedoand 10f mlpivieet wates 2nd 20 el of 4N Ha@l 9! Were added to the
- ' | . b ; )
Pre- aRdBe he! R¥GHife TELENEERN! bR EHALSES WRhG BIRD/Shon ag. and

I cl'e con studies t0 assure

The te ds,,di ssagl ved i n Et hanol : PE&400: Wat er
(10: 5o§§6£$?*pfﬁ%@gf‘é°%ﬂﬁa%ni stered under i ght ,
anest heti si a.

V)] The mixture of 5-cyano-2-(3,5-dichlorophenoxy) nitrobenzene (4.08 g, 13.20 mmol) and

Tin(IT) chioride dihydrate (17.87 g, 79.20 mmol) in EtOAc (200 mL) was heated to reflux

for 2 hours. After cooled to room temperature, the reaction mixture was poured into sat.

NaHCO; aq.. The mixture was extraptcd with EtOAc. The extract was washed with brine,

and dried over MgSO,. 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,S-dichlorophenoxy)anilinc (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

T e T e
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Aerosol Delivery System and I nhal ati on Chal | enges:

Aerosol inhal ation challenges were adm nistered by
vdtergitent positive pressure breathing withyparBird. - o0
Mark 7A respirator and 15 nicrgnebulizer (nDdeI

8158). Each chal I enge conS| sted of 30 breaths (maximm

i(gfgie;%g%%r at or| es eh0| r, g?\ﬁf} J‘?alS #&Iegl] ‘%]%vhge {gége suspended

to a fmnndlre oh Ce@h(ﬂléd g 6132 emnarl)am samrqwdemhmus oy SO, in HOAc (25.3 ml) at
for each ani nal ni ster

d
o osof e Bl FReHoR TR W05 5oL b hAAHGE A LD Gy Rured into water The

Chemi Cﬁkulﬁig, miRture Wadléxtractbd HERBIDAc. WHke exbthsi Sk \WRashel Rvith sat. NaHCO,
PBS at a concentration of 100 /M and seri al

di | ut | Bndrigs, ayd driegpverMegJ0,. Fhesoliyeat wasgveporategip vhoupuq give S-cyano-2-
subseq@siboBFHRAGK )ﬁﬂhéﬂ?fsulﬁﬁlmél(ﬂoﬁﬁ‘eg asoy?]ml}éﬁg;%%%f@ﬂs Od7v): HPLC-
Respiratory System Resi Stancé e a
conneoMédEi% Calddefern/ G idCLYERS [MEHD 367, Mamda¥6d. Appar at us,
S. Natick, MA) via the endotracheal tube and
% d at a rate between 30-35 breaths per

Bl rfl ow was nmeasured by a Fleisch (Hans
Rudol ph) pneunot achograph and thoracic pressure was
ndB)10d1-bya-bicydo[R 2i2ie t-HrydsBamec-2H(3Ssiltden-phasxy e 25

efng&r na:t:)xecf ween the pressure at the distal end of

e en PACHEal tube and room pressure). The
pneunntachograph and val i dyne were connected to a
pre-anmplifier and then into an MZ respiratory Ci
anal yzer (Ml verngiPA). Using the primary signals| of
fl ow and pressure |the anal yzer conputed airway
resi stance and ceapkj ance (as well as a nunber
ot her respirator aneters). Methacholi ne DoS

Chiral

I ncreases i 5 of between 100 and 200%
obt ai ned. 7ehi cl e control chall enge was p
prior to the{first dose of nethacholine :

Rrs -38- wer g nmeasured continuously over a
peri od post &grosol chall enge. Aerosol challenges

were separated by 5 to 10 minutes or until Rrs

returned to baseline val ues. Deternination of PCi 0o

‘el 1485pendibS of @i $ﬁﬁ%ﬁloﬂh%&liﬁhﬁg 21t Qs. Eg?ﬂ@%mﬁ mac‘ﬁy CH,CL(25 ml)

zero. The percéntage ease inr ance a
»ap 6dded BaKS.8Dmb 4310 mmphaBieohixivee wassstioned éore’blhqum ai Todme temperature

h [.0 u
g@% Irin'egr?’ e ﬁ{%h "éddzt)l?g'c ?f i hﬁ el ‘?fﬁg'c LoRcent r(gf]p%rﬁp}\l/%m@'l)\pheny]Sulfonyl'
chloséxl (9886, 4188 ree 42 enthal) ﬁﬁdﬂ{ﬂiﬁﬁl} &€1®in] J BRXYwisb0\Weter stirred for 5 hours at

Sarteeeys i, e 2 Bge! THte mojs ot dered gl wate, sat.

NCORI@, Bt BQCAIHALovEOMS0R TR @fvevh@ bidpbratdd, and the product was
absol ute val ues for the PCloo between ani mals.
recrystallized from the mixture of EtOAc and hexane to give N-(R)-(+)-(1-aza-bicyclo[2.2.2]oet-3-

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

'H NMR(300 MHz, CDCI3): 1.46-1.59 (2Hm), 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
(IH, t, 7= 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 C20H19C|2N3033 [M"'I'I} 452 fOUIld 452,




10

15

Bronchoal veol ar Lavage: Fol |l ow ng net hachol i ne dose
response determ nations each nonkey was 10 placed in
the supine position and a fiberoptic bronchoscope
WOlzgoqmssso8pt i cal , nodel 3C 10, Lake Success,pdNY)r20@R02496
gui ded past the carina and wedggd into a fifth to
seventh generation bronchus. A total of 15 m of
bi nat e ed saline (pH 7.4) was infused and

Ni 1’°“é§‘" ngezfd;’%{hrough a channel in the
bronchoscope. Col | ected sanples were i medi ately
c Mitingf pofyed? 181220WO0Wedaptp.)f or 10 m nutes at 4C. The
resulting pellets were resuspended in Ca++ and My++
fre ank S égg nced 15 salt solution. To avoid

gl of the BAL procedure on lung cellular

conposltlon, BAL was .perforned on alternating right
angtivief gradeqagsa Total white cells per milliliter of
BAL fluid was obtained using a Coulter counter
: uItFr Corp., Mam, FL). BAL cell conposition was
d €aed by counting a minimum of 200 cells froma
Wight's stained cytospin slide preparation. Blood
Sanphmis2- Blsafiehl eBSXYWENE2-AimdtBEirfidoRtyDL NLR-@3Mioxo-pyrrolidin-1-
Solrﬁpnuhes@lhr an 2hr y\gftgr thelﬁ:"“it rst Zpdosg%f th epy
t ¥Qrethy fosamifleng of day 2), immediately before
each subsequent dose and 30 mnutes, |hr and 2br
atper Sheadoinal 5-&iQﬁ&o(lﬂﬂéﬁyﬁﬂ-(ﬂﬁmﬁﬂ?laﬁﬁno—&hﬁﬁgen‘ﬁ?n%sulfonauude
collected fromthe fenoral = vein in
centrifuged at 1500 rpm.for i Sm nutes at 4C and the
pl asma stored at -70C upttil assayed for the test
conpounds. Statistical Analysis: Al data were Gl
eval uated stati sticalgy |th the use of studentp

t-test where a p 25 B <0. 05 was consi dere#
statlstlcally si gngy Rgsul ts of receptd
O+ Wobi | i zation assay (Ca2' ) .dRg s

assay (RBA),Q
d 1abl es of the Exampleﬂjbe
he conpounds as’ s el ded by solid

i n Exanpl es
data corregjfond

phase synt hesis § hus —to Pevel $INST pY of about
40 to 90% For pragtical reasons, tjhe nds are
grouped in three classes of acti y as ows: 30

| Cso= A 100nM <B qlo nM< CO LW 2004/0654898

PCTI EP2004/ 002496 N-39 The conpebrds of tHH present

i nvention also show nore than 100-fold seljgctivity

agai nst CCRI CCRS, CCR7, CCR8 and CXCRI in receptor
bi ndi ng assays. The conpounds of the present .invention
show dbes escﬂaﬁandem, N‘mlhhéih;tleﬂmeef fR2elidmiae (B0 gl 0.84 mmol) and Et;N in

Iagg Iu\(ileg? Célﬁ%@f 3 6n §v§g§£ctj e 50 u%ilox? 8P ?L;a%o-%?(% SS&cr:l)?cQ'gphenoxy)phenylsuI-
-fonylchloride (90%, 282 mg, 0.7 mmol) in dry CH,Cl; (6 ml) dropwise. The resulting
solution was stirred at room témperature for 1 hour. CH,Cl, (60 m!) was added and the
mixture was washed with water, brine, and dried over MgSQ,. The solvent was
evaporated, and the residue was purified by column chromatograﬁhy (CH,CL/CH;0H =
10:1) to give S-cyano-2-(3,5-dichloro-phenoxy)-N-(2-dimethylamino-ethyl)-benzene-
sulfonamide as white solid (220 mg, 75 9%): HPLC—MS (ESI): Calcd for CigH,,C1,N;0,8
_ [M +I-I]+ 414, Found: 414




}):

R

LR
;

5 Procedure for starting conpound [Starting conpound
Al

- cyano- 2- (3, 5- di chl or ophenoxy) phenyl sul fonyl chl oride
“?‘1%%:1‘%% Bl ~ cl oocl I OC pC 2 O GCIEFRpUEoLa6
Nl NI NI NI (1) To a mixture of42-
4-chl oro-3-nitro-benzonilr le (24.0 g, 131 mmol) and
3(3- di d-brogopitediepyrroliding-35-¢iowg, 197 nmol ) in dry THE
(150 nil) was added NaH (6.84 g, 171 nmmol) in portions
and the m xture was refluxed for hour. After cool ed
to roomtenperaturen~ the sol vent .1 was evapor at ed,

and 100 nl of ice er and 20 ni ANNaOBTag. were
added to the resid The preci tate was col | ect ed

by filtration, wasked 05N ag. and water,
dried in vacuo to giveit he ’
5- cyano- 2- ( 3, 5-di chl or oggenoxy) ni t robenzene (40.0 g,

15 98.4% as slight yellow solid. (2) The m xture of

5- cyano- 2- (3, 5-di chl orophenoxy) nitrobenzene (4.08 g,

13. 20 Tere|n)ixtaredof dihydfd-fuancd)|satibmta3otemyg04.60 tinfol)/and 1, 23dibromo-ethane

79. 20 1) i.n Et GAC ) s heated ‘to refl ux

(or 2 (ot s oRoties BSea P8 mibaas eiap brcbr(e8S mehfk00 mme at room
5 react i @fpéruittelTRe WdGurd Wb Sifhreldtk RfBR bverniMREEPEhADIvent IR evaporated.

m xture was extracted with Et QAc. The extract was

was he dTigi mipturg Vagediluged vatiEt@As E§0 avler washeloumitTeiers eat- N Osaq., brine,

was ev, : G ' : - el B02romo-ethvl)- idine-
i ohl cres g‘ing‘%{/ ST S‘?g‘?"g %’*‘ﬁ?‘%@?‘%""@}ﬁ” “ 13525"“’“1” cthyl)-pyrrolidine
5- cyandS2li¢g it diag ired fop pére stox y)thoit firther fudifibiog (580 2ng650.4%).

) was dissolved in the mxture of conc. HO agq.

mol
33 d 2.53 m). ol.ut.i on copl .
(@ oc P o R Ee Rl o G e Ra Ton G s dioropr
10 (1. 27 mlidinviad)-atBipbendérepiosgnidt t h 1

1 cl
o
0 0 < el
N cl | 0, 0
HN S \/\N/
o) ')
RO N
AN AN
N H/CI N

" To 2 solution of 5-cyano-2-(3,5-dichloro-phenoxy)-N-(2-dimethylamino-ethyl)-benzene-
sulfonamide (41.4 mg, 0.1 mmol) in ’dry 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

15 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 MgS0,. The solvent was evaporated and the residue was purified by preparative TLC
(CH;C1,/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

20 - the free base was converted into HCl salt by 4N HCl in dioxane. '
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15

20

-40- stirring. After 30 mnutes, the reaction mxture

was added dropwi se to the suspended m xture of Cud

(0.63 g, 6.32 mmol) in saturated solution of SQ2 in
WORE{ #4398 M) at 5C. The reaction m xture WECT/ERL004/002496
stirred for 30 m nutes at 10C, -dhd poured into water.

The resultlng m xture was extracted with Et QAc. The

ext r act HA@4R(E#S bz, GDOIB)SE2. 76 0B B(6H k), 3. $B’Q4H5br s)an 4-3.80(2H, m),

dri ed h d
t(r)I Su vceév r@yg’ﬁgdifﬁr 12* h 3 S ) ;;)a73e3 (11 §), .61 U, d, J = 8.64

pheny| S1d)BonyiER); HAIEEMSSES)D CoM £ ﬁO@%ﬁ +
979 : EJ{%;} ?\(/s’l(ajEsU Carea s o C, 3H6 %Clé H@I-H[M HI' 539, found:
362, 362. Exanple 1-1
N(R-(+)-(1-aza- bicyclo[2.2.2]oct-3-yl)-5-cyano-2-(3,
51ﬁﬂ&ﬁm§$@%@pgﬂp - 10 benzenesul fonam de CI
Chi r al Fi O-SOC CI/ HNI N To a
suspen5|on of (R)-(+)-3-an noquinuclidine 2HC (2.87
Mejtingpoifitol ) in dry CH2C12(25 ml) was added Et3N
(5 88 m, 42.0 mmol). The m xture was stirred for 2
hg@ﬁaggga&ﬁ@nggmperature followed by the addition of
t e sol ution of .
ano- 2- (3, 5- d|chIorophenoxy)phenylsulfonyl 15
cﬁP'WDU@aq &bAA 83 g, 12 mvol) in dry CH2C12 (10 m)
dropwi se. After stirred for 5 hours at room
t tiuf e, CH2Cl2 (160 nlL) was added and the m xture
EEBR g with water, sat. Na2CO3 aq., brine and
drled over MgSO4. The sol vent was evaporated, and the
pﬁ&&@gch\m;g-phpmyys-{(éﬂ-ﬁlﬁmd6lFiayinteHw!)r-plpﬁruilﬂe-!)-fwllﬁtr@}&enzomtrﬂe
and hexane to give

? R g/‘%\)nt%@%% %Bogty&h?or oaf;ﬁé'ﬁ(glig )fl) BeRvavirnmelasticaci ethyl ester

e (4. 30g, 79.2% as white solid.. 20 'H NVR(300 Mz,
CDC13): 1./ 59H(211 m, 1.68-1.72 (1H, m,
1.86-1.88 2. 99(-6 )H 3.20-3.28 (1H m,

3.46-3. 51 ), Y. 00 (1H, 67 Hz), 7.04 (2H,
s), 7.32 ( 1 pl.7 H 79111, dd, J =
8.64, 2.07 Hz), 8131 (lH. d, J H2)® HPLC- MS

(ESI)

A

“To a mixture of (25)-benzyloxycarbonylamino-3-(1 H-indol-3-yl)-propionic acid (4.16 g,
12.3 mmol), 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide hydrogen chloride (2.83 g,
14.8 nunol)f 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 ethy] 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 layet was washed with 0.5N HCI, saturated NaI-ICC)géq., brine, and dried over
MgSO,. The organic layer was concentrated to give [(ZS)-benzyioxfcarbonylamino.}'




Cal cd for C20H19C] 2N303S [ MtH] * 452, found: 452. WO

2004/ 084898 PCTI EP20041002496 -41- Mbl ecul ar wei ght:
452:.36-Mel ting point: 215-220C (deconp.) Aﬁti&tﬁyimumau,u
grade CCR3: A Activity grade 1Gga: A 5 Exanple 1-2

5-cyano- 2- (3, 5-di chl or o- phenoxy) -

N-(2-d t o :
N[ 2- (gﬁétngéﬂ 33”} %’8?]318'1%‘8}31?# afcn '11c)1d %tP%lyﬁsfler gSe] r(]) & r?e 9%) as yellow sticky
| f on aocimHPLL-MS (HSI) Caled for C23H25N3051_—M+H] 424 found: 424.

5- cyano- 2- (3, 5- dichloro phenoxy) - N- ( 2- dinethylanino et

) o BB i R ATy Sropdaging Lpsplipaciienyl coer | ©

10- di net hyl - ethane 1, 2-dianmine (74.0 ng, 0.84 mmol)

and Et3 dr,y CHQCIZ (3 mM) was added the sol ution
of 5-cy , 5-di chl or ophenoxy) phenyl sul -

fonyl c 90% 282 ng, 0.7 muol) in dry CH2Cl 2 (6
m) dro e resultlng sol utigmwagy stirred at

room t enper at
and the m xt , and
dri ed over MySO¥. 4" solyent fpor @ ed, and
t he resi due was ur|W|ed y colunn chr onat og ap

(CH2C12/ CH38
5- cyan- 2 (3 5}

1 hour. CH2C1
hedow t )

{) was added

P g,
C-MS (ESI): Calcd for CLOH21CI 2N3O4S [M +
jund: 414 WD 2004/0848 8 1' 2!r k 2u

5 To a suspension of 10% Pd/C (0.50 g} in dry MeOH (70 ml) was added a solution of [(2.5)-

benzyloxycarbonylamino—3-(1H—indol-3-yl)-propionylarnino]-acetic acid ethyl ester

(5.10 g, 17.6 mmol) in dry MeOH (30 ml). The reaction mixture was stired 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 [(25)-amino-3-(1H-indol-3-yl)-

10 propionylamino]-acetic acid ethyl ester (3.26 g, 91.6%) as an oil: HPLC-MS (ESI): Calcd
for CysH1oN0s[M+H]" 290, found: 290. ‘

(3)  (35)-(1H-indol-3-yimethyl)-piperazine-2,5-dione

The solution of [(2S)-amino-3-(1H-indol-3-yl)-propionylamino]-acetic acid ethyl ester
15 (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 (3.5')-(1H-indol-3—yhﬁéthyl)-piperazine-
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-42 (2) 1 (2-brono-ethyl) - pyrrolldlne 2, 5-dione O O
Br NH -~ O To a mxture of dihydro- furan 2, 5-dione
(396 ngy, 4.00 mmol) and 1, 2-di bronp-ethane (1.50 g,
BOQO4msud9g in CH3CN (20 m ) was added K2C03 ( 829/EmM3004/002496
6.00 nmmol) at room 5 tenperaturgs- The m xture was
stirred at reflux overnight and the sol vent was
evapor t EHPES. t t

! vvg S.’Setgcam V&I{Bﬁ %6?2?5 LG m %%aﬂd fgr 5396‘&3 ﬁﬁé-gﬁ] 244, found:
and dr 284 over MgSO4. The sol vent was evaporated to
gi ve 1-(2-brono- ethyl) pyrrolidine- 2, 5-dione that

usgqp%%%ﬂ )§§§@ﬂﬁygﬁgﬂ% further purification

(3 5- dlchloro phenoxy) N- ( 2- di net hyl am no- et hyl ) -

N[ 2-(2, 5-di ox
rolidin-1-yl)- nzenesul f on dd o ooo0 C
NOOC .i~S%¥ i-1 N IJl
sol ution of
5- cyano- 2- (3, 5-di chl gro- plenoxy) N-(2- di ffgt hyl am no- et

hyl ) - benzene- sul f onad 4 ng, 0.1 in dry
DMF (2 nil) was added 1f(2- ma-ethyl ) - H
pyrrolidine-2, 5-dionguy30.9 ng, 0.15 nmol) H
(60% 6.00 ng, 0.15 nmol The 15 mixture kW rred

for 8 hours at 90C. Aftertlcooled to roomtenperature,
t he sol vent was evaporat@d The m xture was dil uted
with EtQAc (60 m), washed with brine,and dried over

p'\/g r3|0f4| 'gg h %us%%l#sie’ogng?' 1i#fin B QM&B%%ﬂHdea(ﬂ%'ghfoé £l YParYREIF (10 mi) was
added the solution (35)- (lH-mdol 3-ylmethyl)-piperazine-2,5-dione (0.30 g, 1.23 mmol)
in THF (10 ml) dropwise. The reaction mixture was stirred at 75°C overnight, cooled to
room temperature. 0.19 ml of water, 0.19 mL of 4N NaOH aq., and 0.58 mi of water were
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): Caled for
CysHN[M+H]' 216, found: 216. |

{5) 4-(3,5-dichloro-phenoxy)-3-[(3S)-(1 H-indol-3-ylmethyl)-piperazine-1-sulfonyt)]-

benzonitrile

=X

cl
AL
5

\)NH | HN\)N

HN
CN

To a solution of 3-(piperaiin—(2S)-ylmcthyl)—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-
(3,5-dichloro-phenoxy)-benzene-suifonyl chloride (50.0 mg, 0.14 mmol) in portions. The




(CH2CI 2/ CH3OH = 20/1) to give 5-cyano-2-
(3, 5-dichl oro-pbenoxy)- N-(2-dinethylam no- ethyl)-
N-[2-(2,5-di oxo-pyrrolidin-1-yl)-ethyl]- benzenesfl{ll)fom

‘WY de (1% %y, 81.6% and 20 the free base wastCLAT2004/002456
converted into HO salt by 4N "HE- |n di oxane. WO

2004/ 084898 PCTI EP2004/ 002496 -43 'H NVR(300 Mz,

CDC1 3) feagtiop npgure 4433 gtjrred forghhqutat repm temipeyatureq | The polge)nt was evaporated

g gj E,En%(;gcﬁ &3%}5'“@ “%é‘ pg&ﬂéi ﬁ&m{u@?ﬂéﬁltﬁqg\l /l\éeUl-S=10/1) twice to

8. 64 ﬂZ@ 483 24dichibkd- pi‘l)enoxbiPB_-ﬁlRHlHEﬁlo) -3-yiedtigyd)-fiparazine-1 —sulfonyl]-benzo-
C23H24 0 found: 539. 5
Mo ecu’i’cﬁl\@é‘?&wsé§ g%h'tel\?@ﬁ‘?l ng point: Activity

grade CCR3: A Activity grade 1C50: A Exanple 1-3 10

5 4-(3, SHinst goomlb?mmr 5356 B6) (7(&1151) B. miel',rsQiH,I dret=hyi.9 Hz), 3.83-
) - pi perazi ne-|-sulf - benzonitri %
[ (25) -bENEWE Ok T ehl’é | @ &-{T M Iﬁ%)o 0%79p Y 1ihrdy di=h3 Ha), 7.10-
I I
yLam MPls agel e ﬁ&HIQ\{H%B._»F s RELAL T =70 E P18 (RN o ), 737-
(29) - b'éﬁ&@lﬂoﬂ,yba? bHﬂ)yVéﬁﬁ'lrﬁ(S{Ei,(d H=iTrfdidt), B7§7 )78 piih gl ofw 2.1, 8.7 Hz),

c aci . : -~ . ]
- ot nyt 508, S BRoP 2T Rab ot 1= Al oBak  FRHEMS ESD: Caled for
10 hydr ogegHsOOLSIR-HIT. 513, Bund: 351.14. 8 nmmol ),
1- hydroxybenzotri azole (1.99 g, 14.8 nmmol) and Et3N
514@1 ngi ndry TITF (20 mM) was added
am no- 8@?‘??5"%55 8 ester hydrogen chloride (1.72
g, 12.3 mmol) porti onW| se. The reaction m xture was
sti rr edeltifg pointdmgsi2atc room tenperature. The organic
sol vent was evaporated in vacuo, and the residue was
diluted with Et OAc. . The organic | ayer was washed wth
0. 5N Pﬁﬂ‘“‘%&?ﬁ?%@%ﬂ%l—@@aq brine, and dried over

Activity grade ICs: A

15 Example 1-4

4-(3,5-dichlorophenoxy)-3-{[2-(1H-1,2 4-triazol-1-ylmethyl)-1-piperazinyl}sulfonyl}benzo-

nitrile hydrochloride

() 1,4-dibenzyl-piperazine-2-carboxylic acid methyl ester

Uy S

20 | ‘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.V'-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 HCI (ca.500 ml) and the exiract was
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20

20 MgSO4. The organic | ayer was concentrated to give
[(2S)-b enzyl oxycarbonyl am no-3 P t/Ex' 20 i 1/ OQ2440
-44 (I Hindol-3-yl)-propionyl am no] -acetic acid ethyl
BEEPVHEB0 g, 97.99% as yel low sticky oil: HRIIGINGI4/002496
(ESI): Calcd for C23H25N305[ MtHu7-424, found: 424. (2)
[(2S)-am no-3- (I Hindol -3-yl)-propi onyI am noj - acetic

aci d etdayialeed @ith 4N MO aqu

NH2 0 5 To a suspension ofﬂ{ gJO eglélgéye?we{s'\ékh&ed WIgJ\E t0s three tines.
MeOH ( 7Ahe RiBpnigdayerwrsaveshedsthrineriried oyet RSO, and concentrated to give 1,4-

2]9 n g Z L?f;f%-ﬁ%}g | iﬂﬁ?-‘lgr‘sb?xg(hl '?(:gfq%gihylges\.{e& )7(3 25 ?#108? )g%b W colorless oil:

dry NE(MI@MSrfEﬁD Cﬁﬂndfme@eelﬁmlﬁiﬁ)zﬂﬁ-}éﬁpﬁﬁ fand:$25.r r ed
under | atm of H2 |n hydrogenator for I day at room-

ticl ith lit
SO AL A BB B oot T S
[(28) ani no- 3- (1H-|ndol 3-yl) 10

pr opi onyI am=No]| - acet®c acid et hyl (3.26 g,

91. 6% (ESI) for OH
g5H19N30 ound 290

(3S) - (I Hinda& dt hyl ) - pi perazme- -

N~O ~ NH H NM
[ (2S)-am no- 3- (I )
acid ethyl ester 15 (3.
dry MeOH was heated to r&] overni ght. The resul
white precipitate was col heet/ed and dried to give
(38)- (I Hindol -3-yl net hyl) - pi perazi ne WO 2004/ 084898

PCT/ EP2004/ 002496 - 45
o the suspension of lithium aluminum hydride (1.54 g, 40.6 mmol) was added 1,4-

he selution o
- pr opi ony!| amw et NC
‘ 11.2 nmol ) and Et3N

dibenzyl-piperazine-2-carboxylic acid methyl ester (3.00 g, 9.25 mmol) portionwise 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 (ES): Calcd for C;sH, N,O[M-+H]
297, found: 297.

3) 1,4-dibenzyl-2-chloromethyl-piperazine

Cl

‘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. Afier cooled to

room terperature, 20 ml of ice water was added and the aqueous layer was separated from
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2, 5-di one (1.80 g, 65.9%: HPLC-Ms (ESI): Calcd for
C13H13N3Q2[ M+H] © 244, found: 244. (4)

3r:(:0i perazi n- (28) -yl methyl ) -1Hindole N N O N WNH 600000496

HU HNJ O5 To a suspensi on of4 |th|un1alun1num

hydrlde (0.19 g, 5.08 mml) in dry THE (10 nm) was

added t.he sol . .

(39 - AR OB, o g of s sy as gt 1 vy AYgNeOH ., amd
0, 1. 2&traml Jwvithi CHOIHRrdeltinddl )T1e roemmns@ orgdiiie l4yenahd dmed over MgSO,,
m xture was stirred at. 75C overni cooled to ro

t enper &4 focengrated togiveproyipaisiapil whic gvaﬁﬂmaﬁe AN Qb ﬁﬁomatpgraphy on
and 0. gficd'iel ?:(ﬁ t/lﬁE()Hgitﬁl) 18 lé%eﬁﬁﬁﬂﬂﬂ&lﬁl-ﬁ&ﬁ@r@m‘aﬁyﬂﬁlﬁer&zme in crude

m xture at eresutlng white preci pitate was

filter tamdd.f8 2050, e 98%Ipuriey fvatIPh analyses ﬂhbpﬁrammdwss used for next
concen \ (

o et nigpgtospied AR Bl o’ SrPeiaRs ORI Culll . e 315,
HPLC- MBufiESi3.: Cal cd for CL3HNN3[ M+H] ' 216 f ound:

216. (5)

hl o 38 1H i ndol - 3-yl net hyl)

E)d()per %rg 4 Yli'gdfﬁgﬁ’y‘f ?aZ@éaéfaﬁﬁwl REZEN 0 0 O\ d
S NH HNJ HNJ 15 CN To a solution of
3-(pi perazin-(23)-ylmethyl)-1Hindeke (33.0 ng, 0.15
mmol ) and di '
nol) in dry
(3,5-dichloro QXYy) - benzene- sulenhyl™~chl ori de (50.0
ng, 0.14 nmmol) in pprtions. The |

To a solution of 1,2 4-triazole (48.3 mg, 0.70 mmol) in DMF (2 ml) was added NaH’
(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 14-dibenzyl-2-(1H-1,24-triazol-1-ylmethy!)piperazine
(220.0 mg, 99.7%): HPLC-MS (ESI): Calcd for Cy H,sNs [M+H]" 348, found: 348.
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WO 2;0. 4 PCL' P2004! 002496 -46 reaction m xture was
stirred for 2 hours at roomtenperature. The sol vent

‘'was evaporated in vacuo. The residue was purified by

woepareissse TLC (CH2C 2/ MeOH=10/1) twice t 0 QGIOABEP2004/062496
4- (3, 5-di chl oro- phenoxy) - 3-[ (399 1Hi ndol - 3-yl net hyl )

- pi perazine-|-sul fonyl]-benzo- nitrile (6.20 ng, 7.5%
ags)a V\Di(IIQ-I,SQQi-ﬁidzoIE trhletw}% cPife Mﬂ?dromd%) S

2.56-3.07 (7H, g 5 (1H, J=10.9 Hz),

3.83- 3.86 (IH, d J= 11 1 Hz), 6. 98 (2H, d, J= 1.7

Hz), 7.04-7_£ 1H, d, J= 2.3 Hz), 7.10- 7.15(1H, t,
J=7.0 Hz), 725(1H,t,J:7.0Hz) 728729

(1H, t, J= 7.37- 7.40 (1H, d, J34Z
7.55-7.58 (1 = 7.5 H), 7.75-7.78 (,1,H dd J—
2.1, 8.7 Hz), 8(1H br), 8.28-8.29

2.1 Hz); HPLC 1Y) for 10 N—-N
C26H22C 2NAOBS[ 541%8~2§ | eculjar I g\t
541.46 Melting pqinat: 9C Activit rade

A Activity grade §c50: A N5 Exanple 1-4H

4- (3, 5-di chl gkophehoxy) - 3-{{2-(1H 1, 2, 4- tH+aRol - 1- yl ne
[ yl ] sul fonyl }benzo- nitrile

thyl)-1-pi pg
hydr ochl ori|d (1) '
1, 4- di benzyl>ptper azi ne- 2-carboxylic acid nethyl ester

O O 6N20 To the preheated solution (50C) of
2, 3-di brono-propionic acid nmethyl ester in toluene tt

(40 m TO ahd seutdm (& 81@4-1’1133enz&lllZ-Gl%@H)Ma%é-ykumud)plperazme (206 mg,

I e aeacale P £ 80 0be g ?RcP TP e a0

to a cWﬁéid((Dﬂ)z (Hlﬂl mg)L the amdurbmas Stirradt dvemigl Sndxdr i, rabhosphere. with a

at ref) | ed. t

Fur e iffon? % PRt el B Gl e iRtepas concentrated
(ca. 50 vacjo engive (18112 AatiazeRb yicthyDpipdrhOing & drochloride (122.9 mg,

P B 00k B E X% sEsy): Caled for CH,N; [M+H]" 168, found: 168,

(6)  fert-butyl 3-(1H-1,2,4-triazol-1-ylmethyl)-1-piperazinecarboxylate

E J/\ O —y

0O (@

To a suspention of 2-(1H-1,24-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 [{[(tert-butoxy- |
carbonyl) oxyJamino}(cyano)methyljbenzene (106.5 mg, 043 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 -
 tertbutyl  3-(H-12,4-triazol-1-ylmethy))-1-piperazinecarboxylate (509 mg, 489 %):

* HPLC-MS (ESI): Caled for CyHzoNO; [M+H]" 268, found: 268.




47 neutralized with 4N NaOH The aquéous | ayer was
extracted with EtOAc three tines. The organic |ayer
was.washed with brine, dried over MySH4, and

cohcentrated to give 1,4-
di benzyl - pi per azi ne- 2- carboxyrig‘acid nethyl ester

é& 73 84 %é% as a colorless oil: HPLC M

) ed PhbuBh ey - IC@Q@PherwadPhegz%sulfsm(lhy )iH.1,2 4-triazol.1-

(1, 4- di1hemgyh pqgc%{n@@‘grng mil ) -nmethanol O CGOOHV YV
To the suspéension of lithium alum num hydride (1.54 g,
40.6 mmol ) was added 1, 4-

di benzyl - pi per azi ngr 2=car boxylic acid methyl ester Ci
(3.00 g, 9.25 mml ) portionwi se at roomtenperaturk.

The reaction m X was stlrrzd_ﬁt reflux for 3
hours. After coo “5ym of water, 1.

YCT/ER2004/602496

of 4N NaCH aq., fa 5 m of “§VR¢ was added cl
succesgy vely. Q" The~m xiGre was Stirréd oy and
the whit\g ipitate was filtered o W8

pad. ate was concentrated Cuo Y ve

(1, 4- di benzj perazin-2-yl)- met anol (2. 7¢

quant.) as aWye¥l ow oil: HPLC ~ Cal c

C, 9H24N20[ M+H]" 297, found: 2973 15 (3)
1, 4- di benzyl - 2nchl or onet hyl - pi peigazi OH 6C1 O the
solution of thionyl chloride (1.6 , 22.4 mmol) in
CCl4 (30 M) was added the solutionp of
(1, 4-di benzyl - pi perazin-2-yl)-nethanol (2.74 g, 9.25
nnnol) in CCl4 dropwise in 10 mnutes. The produced
susper® a@n sm}at;'orst ofr redbitpr 32(1Hel2,4-tréazolf I @mefMfyt)el-piperazinecarboxylate
cool e om t.e rature 0.m.of Jjce r S
> addedqz ) o1 Cinile G éixsg?r‘%‘sea‘!le?}ﬂ%{?eéof’c Pl Dpmol in THF @ my
"< 4l'wal' added 1 5-8ylahd-24(3,54dicRlotophénoxy)BéhztteulngAnicEloride  (40.0 mg,
sol vent of aqueous | ayer was adjusted to 12
Wi th E’r\}lr{wﬁﬂ :}ﬂe mixfpg wag grredat SO CLqVERMEBLGERS selpgnd ass removed and the

ti MeS resldi@ waQ LIS il CROL, CwiB¥EHitNas. Hil€o, QY.€Ind brine. The organic
MySO4, and concentrated to give brownish ol | “whi ch

was pUEr et A8 et dsSQoh Tbirsalygt Aish pvaparates) inj vaquegehd the resulting
10 ( CH2Cl 2 dve %g&lfﬂ‘o}j g r%t ’ﬁﬁ? (MeOH/CHCI3 = 1/10) to give tert-buty} 4-{[S-cyano-

, 4- dlbenzyl perazine in°cr
2-(3, 5~dlchlorophenoxy)pheny1]sulfonyl} -3-(1H-1,2,4-triazol-1-yl  methyl)-1-piperazine-

carboxylate (42 5 mg, 64.9 %): HPLC-MS (ESI): Calcd for CysHz6ClNgO5S [M+H] 593,
found: 593.

& 4-(3,5-dichlorophenoxy)-3- {[2-(1H-1,2 4-tnazol -1-ylmethyl)- 1-p1perazmy1]

15 ' sulfonyl}benzomtnle hydrochloride
}
Cl
/~=N
Ne. N - /=N
NN o 6 © ci Ng N .
7 N 0 cl

CN I CH '
°>( | S | CN

T



10

15

5 form (3.08 g, 95% ca. 90% purity from BPLC
anal ysis). The conpound was used for next reaction
wi t hout further purification: HPLC-Ms (ESI): Calcd for

WoABkddg[ M-H ' 315, found: 315. (4) PCT/EP2004/002496
1, 4-di benzyl - 2- (1H- 1,2, 4-triazokr.l-yl net hyl) pi perazi ne
FI\I\t ~ NN—N CrCl C NN 10 To a solution

of 1, 2pf-4 | . . :
of 1.21 Tgsd %ﬁ%ﬁ’ ?te(-:“lﬁ:'% 4gs c%gang 9. (W%a‘r@}m@?l\%yﬁh H%Il‘sulfonyl} 3-(1H
stirri d§,4-mazrﬂdrYbG¢thxl)- -21p(:mhhccatbnaﬂ¢tyl(3bmg,eﬁ a6 mmel) in CH,Cl, (1 mi)
(200

addednt%gsg ézﬁ ur eapgﬁlé’x?’ﬁ 3((? lﬁ’}lg%mngel Y% %‘”\NS fAchours at.room
overhn:jgﬂfﬁpcxl?'ﬁhe ’me)ebktérg wmivﬁiofatﬂgﬁd VWI.ﬁ)J‘IthEtrléaﬁﬁleam triturated with Et,0
washe ' ter . an rine. The.organic

G oq. Sk RSPl caleetsd G AR A G S Fblggpiaon)3-(2-(1-
15 The 1 hasihidi g1k ipifasi u

L e G SR e A o e 35

gi ve
1, 4-di benzyl 2-(I1H1,2,4-triazol -1-yl et hyl) pi perazi ne

(220. O'prEvER 900z, ﬁﬁg@dgﬁ V\ng'o% ﬂ%@i’s g‘élf@ﬁ £31433N8) 401 21, 4, 5

[ MtH] * 348, Tound: 34
PCT/ EPZ2042/ID0 236 1H; & J €594.2, 5.4 Hz), 4.60-4.63 (1H, m), 4.82 (14, dd, J=13.9, 9.5

o hyor BERT 8L P s M TR RERHPLT 10 b &7 w561, 768

sol ut i (1, of), 8.05 (1H, d, J 22Hz) 807(1H s),859(1H s? 9.51 (1H, br, ), 9.58 (1H, br,

1, 4-di ke triaz ) |pera2|ne
(206 i PR (B e B SN TR o b 57
drops of 4N HO in 1, 4-di oxane and 20%
" Molecular weight: 529,84
Melting point: 177 °C (decomp.);
Activity grade CCR3: A

Activity grade IC;: 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.
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oV

¥8

wet Pd(OH)2 (100 ny).
er ni ght under

t.alys
|‘W‘*é“t°‘%

*f\as concent r at ed

The m xture was stirred
H2 at onbsphere with a bal |l oon.
was filtered off through Celite pad
in vacuo to give

da

The
d.th

TER x.«h:{H 82496

2-(1H1, 2, 4-triazol - 1- yl met t¥A-) pi per azi ne
d|hydrochlor|de (122.9 nyg, 86.3 %9: HPLC MS(ESI):
Tabledl cd for C7HI3NS [MrH * 168, found: 168. (6)
tert-butyl
St 124t rrazot=—t=ytmgthyh) prperagimecarpoxyhat-
ExNo|{ H "Cl H $ruddiid- N N N- N MGvaéﬂgHLCMASSN MPLICCRYIC50
Toj a suspention of
2-{1H 1,2, 4-triazolgt| -yl mgt hyl ) pi per azi ng
dlhydrochlorlde (104 ng, (0.39 mpl) and| Et 3N (|157. 7
ngi 1.56 mmol) | Cl2 (3 m) wpas added [{[(tfrt
butoxy car bonyl l ami mo} (cyanp) met hy] ] benzene
(1 5 mgp @ 48 5t") .>CThe m xturge was stirred for |2
' ms t rémtemmrMUre T ol vent was..emappr at ed
L?n vg€uoN“ang t e residue é?ﬁgi aufﬁﬁ §Qy%?oru§n C
chy orrat ogr ap 0J] silica gel (NEC%VC}[HS = 1150 -
1/{L0) gi ve ert- butyLI
3-[1H1, 2,4-trijazol -1-yl mgthyl )-1
piperazinecarb«kylate (5059 ng, 4B.9 %9:{ HPLC-MS
— (ESI) Calcd f¥r G 3H2$N602 [ M+H] | 268, | ound: P68.
\:\,; -2 2004+ 0062496——5§—(7—tert—bptyd -
4-¥[5-cyano-2- (3, 5-di Iorophenoxy)
phenyl]sulfonyl) 3- ( ,4-triagol -1 -
yl et hyl ) -1 - pi per ag )oxylate clajoodjo /(0
1_@{0 O\ N Clcgg / or 5%}56\( D Qe To] @ sol uti gn jof,
H 1 2 4. 1-yl mgt hyl ) -1 pi peragi necarpoxyljat
e
0\\/0 Cl
1-7 O 8 555,89 519 2960 Z A A
| modL Y
el
CIH
) \
»éL
QP “
1-8 o A 519,84 483 > 160 Z A A
N
P as
CiH ”
N




5(29.5 ng, 0.11 mmol ) and di-isopropyl -ethyl am ne

(28.5 ng, 0.22 mmol) in THE (2 M) was added

5- cyano- 2- (3, 5-di chl or ophenoxy) benzenesul f onyl

Wil B04/eiasds40. 0 ng, 0.11 nmml). The mi xture WasC1/EP2004/002496
stirred at 50C overnight. Thessolvent was renoved and

the residue was diluted wit CHClS, washed with sat.
NaHCC3 aq. and brine. The organic |ayer was dried
over MgSO4. The -sol vent was evaporated in vacuo, and
th resultlng.10 residue purtfiired b E CC
Ex NewoH/ cHC13 SEugiure)) o giv "t'@’letghtums Sf% °6) §HER3 |ICS0
2-4.3,. 5-di chl orophenoxy) phenyl 1 sul flopyl } - -(1H—1 2. 4-1r
i azol - 1- yl nethyl) 1- -|pera2|ne- arboxylate (42.5 np,
6419 % : HPLC M5 (ESE~ ch for |[C25H26C12N605$
[ h'.l:4f?593 f ound: . (I8) . .
4- ( 35N | opopherfoxyf-8{[2- (1H{1, 2, 4-triazol {1-yl e
1-bh) I)°1 pi er sy - 15 slulsamyl )beszonitoide | A | A
hydir ochl ord d&¥ | NNC NNODO|~-NC |[N"3 Oh 0J
N H M- A0 2004/j084898 RCTI EP2004/ 002496
-51 To a $otwtion jof tert-jbutyl '
4-{[ 5-.cyano- 2- ( 3, $l di chl orjophenoxy)
phényl ] sul fonyl }-3 (1 H | _
I, P, 4-triazol -T-yT meenyT ) -[I- pi per aZi necat boxyrate (3
mg} 0.06 mmol ) in 2C12 (J1 M) wWas addeéd 4N HO in
1, 4-dioxane (1 m). mixture wds stirfed for;2
hobir s atNroona‘ée, Ny §. The s@l vent ywas evapor at pd
InN heYs due was [t rd.tyratie i th_Et b and
%k whi N| coIIectegc}b'g?/f ﬁg‘at >El€f’2 i fe | A
4-13, 5- d| hl rOc--foxy)-B-{[Z (1H
1,R,4-tri azgl - 1-yl et hyl ) -|1- pi per azi nyl ] $ul fonyl} bengo
nitrile hydrochlolffi de (28.{5 ng, 86.3 %] 'H NMR(500
MHz, DMBO-d6): 2.%0-3.37 (|1H m, 3.71 (1H t, J|= 12}9
Hzy, 40T (ZH d, J ? :
O\\/P “
1-11 O/S 512,421 512 137-139 B A
HQ—C?I
]
HO
e O Cl
1-12 O_%\)\N‘}S’ 484,36 484 B B
I




I},Ar-ﬂem

R

) =14.2

(1H, m, 4.82 (1H, dd, J =13.9, 9.5 10 Hz), 7. 21

\(%H,mg,, J.=85H), 7.40 (2H d, J =1.6 Hz), 7.5

CTH; “,“”J“’: 3.5, 1.6 Hz), 7. g (1H, s ), 8. osieFxH“‘d]*W"'%

J =2.2 Hz), 8.07 (IH s), 8759 (IH s), 9.51 (1H, br,

ST 58H—br——s ) —HPE - M ESH——Cal-cd—FoF
ExNgpH26C12N6SHiethidH * 494, IMobwéght %SMJBﬁC@bﬁ'CCRﬁ 1C50
| _wejght: 529.84 Melting pgint: 17Y C (degonp.) 15.

Actrvity grade CCRS:elA Activity gfade TCpUI A Me

cofrpounds in Exanpl el 1-5 tfo -47 a$ shown|in Table 1

wef e synthesized sifm har |procedufe as describefl in

Ex r conveftional [reacti pns.

WO 092496 |-52- Table I Ex No

St .x;rgloao O\ ao,
13! 15 8 N[ Ns 528| 48 spdt

A 1-7 .s 5)5,89 5119 296 £ A A

0
1-14 626,68 626 B
1-15 5004 500 153-154 B

. 0 ..
1-16 Y GN/ST#j 456,35 | 456 | 155-156 | A | A
il
N

Hz), 4.56 (1H, dd, J = 14.2, 5.4 Hz) 4.60-4. 63
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NIl 1-8 os O 519,84 483 > 160 Z A A ~N |

Il N WO 2004/ 084898 PCTI EP2004/ 002496

Structure Mol
WON0047084898C]
,c\1 1IN O Od

wei ght MASS MP (C) CCR3 I1C50 |
-9 NS 555,89 519 270 Z A A NI H'¥tr/iszot4/002496
1-10 o ,,,Ls54.\ 519,84 483 > 160 Z A

\  HaC)
-53 Ex No
HC// 1

ClH

AN HC NI1I-11 IS ~ 512,421 512 137-139 B A N' HO

HOINT — Ha O/ CF I=12NI™3 484, 36484 BB\
Ex No Structure Mol weight| MASS | MP (°C) |CCR3 |IC50
1
Ci
=N //0 ' :
1-17 -5 o 454,33 454 165-182 Z C
NH,
Il
N
]
0\\ ’/0 - Cl
1-18 Q’ 49839 | 498 B
o
HOY Y N
OH
]
- OH
HO,,,,
OQ- //0 o Cl
1-19 5 47235 472 C
NH,
il
N
Cl
NH O Cl
2 0\\ /}0
1-20 N/S 514,26 44% 240-241 | - C
CH
CH N\/I
N
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Structure Mol
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500 153-154 B
15

wei ght

~Nu. .

48, 96 PCzZ/

1'2 Q1 J2 96
MASS MM (C) CCR3 | C50 F13c:oo

1-13 N S I\ 524,43 524 B A N
B8 BoJl Il HON-~O HO1-15 A os-
IN HO N6-NO 1-16 0/5 N 456, 35 456

-156 A A Nis W 2004/084898 PCT/ EP2004/ 002496

- 54
1-14,

Ex No

e /nge
éEO' (A iJJ 194

sop Ex No ucture Ml wd Et 'N@;;S@XES( CE%& %O
E“?ﬁ? o 1- 17%{5 cty Wfs4, 33 45:“% Beight) Pl RS icso
|
H,N
0. 0 O ci
/4
1-21 S 51426 | 441 [280281| A | A
CIH
CiH N\)
Ul
N
|
%
020
. 0 Cl 525 (484
Ay
1-22 N 52082 | plus | 150z | A | A
U CH3CN)
lil
N
/é
| MG § o
1-23 | MG ~ 48544 | 485 B
N
He _\—N\ °
CH,
il
N
]
cl
o, 0
124 | \ S 45434 1 454 | 1724173 ‘B
[ |
I
N




NHZ I N1 cl dIl 498,39 498 B 1-18 "N~ YII HO' NCOH

| OHHO,,, OC 0 ~01-19 472,35 472 C NHZ N C

NHZ 0 OCl 1-20 N 514,26 441 240-241 C CIHCIH NJ N

WO, 2004/084896g PCti P_G@l/ u02496 -56 Ex No Str ugicuyepzddaloozsss
wei ght MASS MP (C) CCR3 |C5_07_HZN O\ C 1-21 NHS

514,26 441 280-281 A A C H%]

ExNo Structare Mol weight| MASS | MP (°C) | CCR3 [IC50
| _
s
© g\ 0 c
1-25 o8l 567,5 567 | >952 B

|
£ RN a “
- 1-26 541,46 541 116-117 | A A

_‘\‘_w

/’:’\‘h\
O

O
4 O\\ /P :
1-27 N"S 5234 523 A A
N ' .
Il
N
Cl
H FHa

i t Gl
Q.. -0 )
1-28 S/\N>S* 53346 | 533 127z | & | A




CHN/ N A-llcl HH 000525 (484 O /,0 1-22 N ~s
520,82 plus 1502 AA CI3CN) NHOQ Il AC 123rHi
€485, 44, 485 B NrpOCH NC O /01-24

AB4, 547464 172-173 B O | |$§ i WD 2004/ 084@98*1‘““”“”4%
PCT/ EP20041002496 -57 Ex No ructure Mol wei ght MASS
MP—(-€)—CCR8—-C50— | FHB ( |
Ex No Structure Mol weight] MASS | MP (°C) | CCR3!1C50
i
H,C. /,0
// N

0
N

//

1-29

\

/O
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a
\\ //

1-30 N 455,33 455 >185Z C

1-31 \\S 429,33 429 169-170 A A
|/\N/ s -
N
H e]

{ Chiral
1-32 SN

NN N 45236 452 Al A
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AN
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N d
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--OACl N O- O1-28

whdBlo04/05a88, 46 533 127 Z A A NJ |
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NSIr

W' ¥ MrErYR02496

Structure Ml

wei ght

MASS MP (C) CCR3 | C50 Hac.s O\NC/Cd 1-29 |
569,792 538183184 A A
Ex No Structure Mol weight; MASS | MP (°C) |CCR311C50
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OH O s “ :
- i
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I}
N
b ( g
1-35 b \¢ 510,44 509 B A
i
N
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N _N
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NS
CH i
N
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NN G AC 1-31 Nis 429,33 429 169-170 A A Nr~ on

Chi 1.2l %132AN00"NHS45236452AA Nt

boﬁ?“b 84898 PCT/ EP2004/ 002496 -59 Ex No Struchlé 2Rpgfe02496

\NEIght I\/ASSI\/P(C)CCR3|C50_60133H000352443
224 225 A B N N_Cl 0 1-34 Hc H 538 5 538 103 A

ExNo Structure Mol weight] MASS | MP (°C) { CCR3|1C50
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N o o o) Cl
w4
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NNIIl N HOd bNC 1-35 NHS 510,44 509 B A 1) |

£

/ NNNOO\ | C 1-36 N 530,82 494 178 Z A A NCH II
N | F.X 21004;:)S4598 PCT/LI' 240E/ 00<"595 -60 Ex No
VEP 2U{08#888 Mol wei ght MASS MP (C) CCR3 | C50 | PICIINGPLG04/002496
N~ NOC 1-37 s J 529,84 46B-184-185 Z A A N CH N
c
Ex No Structure Mol weightf MASS | MP (°C) | CCR3{IC50
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0 0o N512,42 512 B A 1-39 H3 e
#58;32:458 190 C O HyC-( 0 CH, H N WD 2004/ 0§4§98

N~ OGS 1-38 N 577,49 577 C O tc=ow pH9
's NN Acl
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PCT/ E P2004/ 002496 -61 Ex _I\& Structure Ml wei g
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Ex No Structure Mol weight] MASS | MP (°C) |CCR3{IC50

|
\\/f
1-45 b/o 510,44 510 124 A A
1-46 2:( \+ 510,44 510 157 A | A
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/@CI _
\\//
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Z: Decomposed




1-43 1-rN's 523,4 523 123-125 AA NI N~ O# 01 1-44

N~ 591,52 591 121 AAO OV-0 2+ <<,:''S-+B -62- EX

No Structure Mol weight MASS MP (C) CCR3 1 C50 AC
WOLR04484898] s 510,44 510 124 A'A N "a N HO N KIT/HR24@/002496
N 510,44 510 157 AA N O OO-@b-"d 1-47 447,77 411
220-226 ZCC CNI / Il N Z Deconposed W
2004ampdoll PCT/ EP2004/ 002496 - 63- Exanple 2-1

4- (3, 5-Di chl or o- phenoxy) - 3- ( pi peri di ne-4-sul fonyl ) -ben

zon i4t(|315|-ﬁichﬂo-phenoxy)-3-(pi peridine-4-sulfonyl)-benzonitrile

5
10
0
L

15

M

Cl

To a solution of 3-amino-4-(3,5-dichloro-phenoxy)-benzonitrile (4.19 g, 15 mmol)
in HC! aq [con. HCI (10 ml)+ water (25ml)] was added the solution of NaNQ,
(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 (4.81g, 30 mmol) in water (45 ml) with
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 “;ithout further
purification [5.50g, 66.8%(70% purity)]. |

Cl




™

"www""

a o \VaAd OVI1 O HZINV~OYS/ -~ SN N (1) To a
sol ution of
7200, N4 (3, 5- di chl or o- phenoxy) - benzonitrile ),fr 1995002496
\%5 mrmﬁ‘)mS in HO aqg [con. HC1 (10 ml)+ vvat'er}(’ E‘Sn?l(%j{} 50
was added the sol ution of NaNO®*7(1.14 g, 16.5 mmml)
in \?/aterﬂ]G m) dropwise with stirring below 4C. After
addi@®)i on The paxisg eof difhigoadbenic apid nS-iaeyapt-&ddprdichigrasphgyoxy)-phenyl]
addi ti on.gfr SQALNIKRFESRL B2 mhlel B0oSh 0 i
20 m nut gs,r the&rri Xt Ere@gl\ivas gdde?t%ﬁﬁt@iﬁg@{s@%%’l %Ohl mmol) in
(80C)  ofthgrel 420 innwe-reflimed dort hihowa Alflen edoded( 4. 18Gm gemBPature, the
nnnol ) in er (45 ith.10 stirring., The m.xtu
e st i Pt ks Stpoelth st e Pwitled bkl e S FRfle i pit ofthe
5 enper at wiidure wWaeadjastedité 9 by Wdlitior of habit 806d.Whe kii@NGs extracted with
dried over. M . The solvent . was evaporated to

i de et

ive
di t hi oca fgjet was washed with water, brine, dried over Mg%04. The solvent

S-[5- cyangs dnpctated & g Q—(’:QS-lebﬁl%%ﬂﬁehoﬁ@-@Wérl:apﬁf—‘ﬁet%%ogmﬂc that was

O ethyl ester that was used for next reaction w
“further ugsdforeetaeacaon withognyrifigios $4.200067 G ¥4 ([T puritg)].
O\ d O& HS NN 15 S4'i2 2"""J 4/U8- S98
11CFI EP200" 002,196 -64 (2) The m xtyre of

di t hi ocar boni c acid

S-[ 5-cyano- 2- ( 3, 5- 4Tkl or o- phenoxy)/ phenyl] ester
O ethyl ester [HMWOg, 1 qmol (7036 purj ], KOH
(3.37 g, 60.1 mol\) i et Fanor™( 2 was rePLuxed
for 1 hour. After cooled to roomt enat urg, e
sol vent was evaporﬂ"@f. 30 nl of i®e water’was added
to the residue. The PH of the 5 m xture was adj usted

I(Se?(t fﬁgg%/ e@g 3%&{ if;]uosgengifon %%etf-g)rgmg-%gp%ﬁdi;lrgehy%i'o)g'olil‘rrli e \1(\984 g, 12 mmol) in
CH;Cl; (30 mi) was added NEt; (3.04 g, 4.2 ml, 30 mmol) with stirring. Di-fers-
butyl dicarbonate (3.14 g, 14.4 mmol) was added 10 min later. The mixture was
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,.

15 The solvent was evaporated to give 4-bromo-piperidine-1-carboxylic acid zert-butyl

as colorless liquid that was used for the next step without further purification

[2.60 g, 69.5%(70% purity)].

S e
o >r°1r'0{%

(€))] The mixture of 4-(3,5-dichloro-phenoxy)-3-mercapto-benzonitrile ester [338 mg,
20 - 0.8 mmol, (70% purity)], 4-bromo-piperidine-1-carboxylic acid terl-butyl.[362 me,




Et OAc. The extract was washed with water, brine, dried
over MgSO4. The solvent was evaporated io give
4- (3, 5- Di chl or o- phenoxy) - 3- mer capt o- benzonitril e that

wes0oauseshsf or next reaction wthout purificatiy@yERoe@ozaes

g, 75.5% (70%purity)]. HN }-B, O HBr 10 (3) To the
suspensi on of 4-brono-pi peridi ne; hydrobrom de (2.94

9ot S mh SRRt 3R B0 B 8 o by &5 Bl m) v

;:ii car bo_rll_ﬁ‘ired (aB9sLE c@emﬂg%t.%_ﬁ@’ﬁlk%nt vas evagsiedd 1d hdresidue was diluted
ater. e ur s __stirred at roomtenperature '

for 3 hotlfd TE‘@%(@Pmi-é@e\mw‘h’r@m&mﬁ%ﬂwwe, PR the organic Tayer
m xture wasdMeShre MiSd). Bhe shiviiPwae ¢ oﬁa%d“&fg%m :cyano-2-(3,5-
brine, dried over Nhé%gg% 15sThe s%l v;at was e aporafgtcg 0-2:(35

2o give dichprgrpbenmixpephientylsdfanylbpiptyotingt §-cartoxiylic acid sert-butyl ester that

15

ter t-butyh, 185 GOURNLED Sedelifh!imby] %agr,@u%pga@g {386 g, $6.3%(60%
S

next step w ef purificati

69. 5% 70perigy)l.ity)). Cl Br HS + ON~ 0 C Il ONN
NY ON (4) The m xture of

4- (3, 5-di chl oro- phenoxy) - 3- ngr capt o- benzonitrile ester
[338 ng, 20 0.8 nmol, (70% pyirity)],

4- br ono- pi peri di ne-1-carboxyMNc acid tert-butyl [362
ng, WO 2004/084898 - PCT/H / 002496 -65 0.96 i
mol (70% purity)], and K20 52 ng, 4 mmol) in dry
DMF(8 m) was stirred & 9 over ni ght. The sol vent
was evapor at ed,. andgt he Jresi due was diluted wth

Et CAc (100 nip). e m e was washed vvitrbbr@neo a cl

the Qrgagi c hayer} wag ed_ouves. MgSO4.  Thex gol vent
was %ﬁ)or edMD gi ve™4#15- cyano- 2- (3 '
di chl o o-;ggnoxy) - phenylisul fanyl ] -pi pe’@gl - xy
lic acid tert-butyl estf} that \"/

N O

) To a solution of 4-[5-cyano-2-(3,5-dichloro-phenoxy)-phenylsulfanyl}-piperidine-1-

10 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 mixiure was stired at room
temperature for 4 hours, and the solvent was evaporated. The residue was diluted with
BtOAc (100 mi). 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 = I: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): Caled for CyHyCEN;O5S [MHH]' 511, found: 511. |




£

i
\.,,...V

was used for the next reaction w thout any

wes 2. bgé}fa ~ONpS OOI NI )--O /N ON (%)

purification [360 ng, 56.3%60% pity)] C I 1 d /
soluti on of 162 R 2606

4-[5-cyano- 2- (3, 5-di chl or o- phen%@y) phenyl sul f anyl ] - pi
peridine-l- .10 carboxylic acid ter:-butyl ester [320

my, 0.4 mmol (60 purity)] in tGe nixture of CO4 (6

m) and CH3CN (6 m ) was addedjt he solution of NaTOQ4

(599 ng, 2.80 mmol )and RuCl .5 nmg, 0.2 mol)in Cl
water (12 m). The m xture irred at room
tenperature for 4 h& vent was

evaporated. The res \dy,é with EtOAc (100

m ). The m xtug Saashed with water, brine, and

dried over Mg$A.

: ent was evaporat@d(hndo Cl
t he <rude proguct \
(E %%e g =)
4-[5-cyano-2- ( 3, 5 di chl or

sul fonyl ] -pt peridi ne-1-cdgfboxylic ac
ester (50.0 ny, 24.4%: HGLC-M5s (ES!): Caled for
C23H24a2N206S [ MtH * 511, found: 511. VWV O 2064/ 684
Pv2/1PvUU /U0249 -66- C ~ 1 C OOO\ Cd Y II N
HHN

- phenoxy) -

6) 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

5 4N HCl (in dioxane, 0.6 ml) and the mixture was stirred at room temperature for 1.5

15

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),

10 2.03-2.09 (2H, ddm, T = 13.4 Hz, J = 3.78 Hz), 3.09 (2H, br, S), 3.18(2H, br, S),

4.94 (18, q, T =3.78 Hz ), 7.54(1H, d, J = 9.03 Hz), 7.96 (2H, s), 8.07 (1H, 5), 8.76
(1H, 5), 8.46 (1H, 5),8.83 (1H, br, 8), 9.14 (1H, br, S); HPLC-MS (ESI): Calcd for
C13H17C13N2033 [I\/I+H]+ 41 1, found: 411.

Molecular weight: 447.77
Melting point: 220-226 °C (decom;ﬁ.)
Activity grade CCR3: C

Activity grade ICs,: C
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NN (6) To a solution in

4-[ 5- cyano- 2- ( 3, 5-di chl or o- phenoxy) - benzenesul fonyl ] -p
eridine- 1l-carboxylic acid tert-butyl ester (30 ng,

bp%?é’ VBRSPS i n CHZC12 (1 M) was added 5 4N HOl BET/RP2004/002496

di oxane, 0.6 m) and the m xturé’was stirred at room

tenperature for 1.5 hours. The produced white

pr e @xpmplgdel was coll ected by filtration and dried in

vacuo to give

Rl ridj ul f ben
on H- e P ARRCKYS. &33%%&? ro-phOSsirain S mi@ﬁ%
I\/Hz,sullﬁhﬁ@udiﬁ) 1.72-1.77 (211, ddm J = 13.4 Hz,
3.78 Hz), 10 2.03-2.09 (2H, ddm J = 13 4 Hz, J =
3.78 Hz), 3.09 (2H, br, S), 3.18(2H, br, S), 4.94 o
(1H, g9, J = 3.78 Hz), 7.54(IH, d, J =9.03 Hz), 7

7.96
(2H, s), 8.07 (1H s) 8.76 (1H, s), 8.46 (1H, Chiral
s) 8.83 (gH br, 914(1H Ry S) HPLCI\/B(ESI)
e Apor CISHI 7! \g ~F11, foun o o
NI i ng_pgt nt: éb ‘;
(deconp ct|V|t C Activi regie |
C |s WO 2§04/ 084898 PCTlEP200 002496 -67- Exanp

N,
N—(l aza- bﬁ%yclo[Z 2. 2] oct - 6‘y|? 2- (3, 5-dichl oro- Bhﬁn
%sulfanyl) 5-nitro-benzene- sulfonamde C hiral 0 O
Chiral ACC ~~'1HCIS\ -~NHS\ ~ H~/ NHI/ N
N A? -t21.0 ON
To a suspension of I-aza-bicyclo[2.2.2]oct-3-ylamine dihydrogen chloride
(44.9 mg, 0.2035 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 chleride (52.5 mg,
10 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

m@xture followed by the addition of 3,5-dichloro-benzenethiol (44.0 mg,

0.246 mmol). The mixture was stired at room temperature for 2 hours, and

15 concentrated in vacuo. The re.sidue was diluted by EtOAc and washed with water,

IN NaOH, and brine. The organic layer was dried over MgSQ,, 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-y1)-2-(3,5-dichloro-phenyl-
sulfanyl)-5-nitro-benzenesulfonamide (41.3 mg, 41.3%) as a white powder:

20 'H NMR (300 MHz, CDCl;) & 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 (25, 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 (14, d, J = 8.9 Hz), 7.39-
740 (2H, d, J = 1.9 Hz), 7.52-7.53 (1H, t, J = 1.9 Hz), 8.18-8.22 (1H, dd, J = 2.6,
o 89 Hz), 8.87-888 (1H, d, J = 25 Hz); HPLC-MS (ESI) Caled . for
25 C;9H19C12N304SZM+H] 488, found: 488. |




p—

00 ~O 5 (1) To a suspension of

1-aza-bicycl o[ 2. 2. 2] oct - 3-yl am ne di hydrogen chl ori de

W(4409Qr0g::0. 205 mmol ) in THE was added NaH ( 6Q%#4LqQ/0e040¢

ng, 1.03 mmol) portion w se, apd the m xture was
stirred for 30 mnutes. The stirred m xture was then
added to utio

2- chl or o* ?F af’é"%%‘ﬁz@ﬁ éulfonyl chloride (52.5 ng, 10
0.205 mml) in THE drop wise at OC . The resulting

m xture Wesid poiftedse@c 0C for 2 hours. (2) After
renmoving an ice bath, NaH (60% 9.80 ny, 0.246 mmol)
was added to the mxture followed by the addition of
3, 5-di chl oro-benzenethiol (44.0 ng, 0.246 mol). The
m xture was stirred at roomtenperature for 2 hours,
and 15 concentrated in vacuo. The residue was dil uted
by Et CAc and washed with water, |IN NaCH and bri ne.
The organic |ayer was dried over MgSO04, -and :
concentrated in vacuo to give crude product. The
crude conpound was further purified by preparative
TLC to give '

N- (1- aza- bicycl o[ 2. 2. 2] oct-3-yl )-2-(3, 5-di chl or o- pheny
| - sul fanyl)-5-nitro-benzenesul fonam de (41.3 ny,
41.3% as a white powder: 20 'H NUR (300 IHz, CDCL13)
31.48-1.59 (1H, m, 1.61-1.73 (1H, m, 1.75-1.83 (2H,
in), 2.54-2.61 (1H, m, 2.64-2.82 (2H, n), 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, d, J= 1.9 Hz), 7.52-7.53 (1H, t, J=
1.9 Hz), 8.18-8.22 (1H, dd, J= 2.6, 8.9 Hz),
8.87-8.88 (11-, d, J = 2.5 Hz); HPLC-Ms (ESI): Caled
for 25 C19H19C12N304S2[ M+H] ©~ 488, found: 488. V, 6
-68- Mol ecul ar weight: 488.41 Melting point: 256C
CLAIM5 1. A benzenesul fonam de derivative of the
formula (1), its tautonmeric or stereoisoneric




1.
form

Cl -6 al koxy, Cl-6 al koxy

form or a salt thereof: R 2R2 (I) O Ra wherein X
represents 0 or S; R represents hydrogen, hal ogen,
hydroxy, nitro, cyano, Cl-6 al koxy carbonyl, am no,
Cl-6 alkylamno, di(Cd _6 al kyl)am no, Cl -6 al kanoyl,
phenyl, Cl-6 alkyl optionally substituted by nono-,
di- or tri- halogen, or Cl-6 al koxy optionally
substituted by nono-, di- or tri- halogen; R2
represents hydrogen, hal q ydroxy, nitr-o, cyano,

Cl -6 al koxy carbonyl, amgﬁghhﬁ%-G al kyl am no, di (C _6
aIkyI)anino Cl-6 alkanoyl phenyl, Cl -6 al kyl

ORtH ﬂfg éﬁ/ nzﬁﬁmg‘ b I‘E\}A{‘] ffj?ikar}{e FOpY fa (IJ dirs dta\@{)mgxrlé or g&%@&ﬁﬂeﬂc
a

oXy op I onal 'y subs

I ogen; R3 represents hydrogen hal ogen,
hydroxy, nitro, cyano, am,o, carboxy, tetrazolyl,
Arbonyl, Cl1.6 al kanoyl, Cl-6
ptionally substituted by
r ,hydroxy; R4 represents
Ring B-z2 Aring A- 13
hydrogen, or Cl1_6 al kyl
by am no, hydrozﬁ car boxy,

al kanoyl am no, Cl1.6 al}
nono-, di- or tri- hald
43r R72 R71 or 69 e2
Wherein: R71 represenk
optional Iy substi tut ed

pyrrolidinyl or p| eri gknuyl, wherein sard pyrrolidinyl
and pi peri di nylRar
O 3
R
wherein
X represents O or S;
R represents hydrogen, halogen, hydroxy, nitro, cyano, C,.¢ alkoxy carbonyl, amino,

Ci alkylamino, di(C;. alkyl)amino, C;.¢ alkanoyl, phenyl, Cy¢ 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,
Ci.6 alkylamino, di(C,.¢ alkyl)amino, C;.¢ alkanoyl, phenyl, Cy 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, Cy.¢ alkoxy, C,.¢ alkoxycarbonyl, C;_¢ alkanoyl, C1_¢ alkanoylamino,
C1 alkyl optionally substituted by mono-, di- or tri- halogen or hydroxy;

R represents

69




optionally substituted by nono- or di- oxo; R72
represents hydrogen, carboxy, Cl-6 al kanoyl, am no,
(d _6al kyl)am no, di (CL.6 alkyl) am no,

N-(Cd _6al kyl )am no carbonyl, Cl-6 al kyl optionally
substituted by hydroxy, carboxy, or nono-, di- or
tri- halogen, C 6 al koxy optionally substituted by
nono-, di- or tri- hal ogen, pyrrolidinyl or
piperidinyl wherein said pyrrolidinyl, and

pi peridinyl are opti ol
oxo0; ZI represents -[CH
integer | or 2; R31 repBeBgnt:&hy
al koxycar bonyl, or ClNy/al k
pyrrolidinyl or pipegrdinyl, wherein said
pyrrolidinyl and piperidinyl are optionally
substituted by nono- or di- oxo; R82 represents

hydr ogen, hydroxy, carboxy or O _6 al kyl substituted
by hydroxy, am no, or carboxy, R83 represents

hydr ogen, hydroxy, carboxy, or Cl.6 al kyl substituted
by hydroxy, am no, or carboxy, with the proviso that
when R81 is hydrogen, R82 or R83 is other than
hydrogen; Z2 represents -[CH2]g-, wherein ¢
represeWMQeﬁn i nt eger selected fron10 to 3; Aring

i R SRR NiRE AT ot OPPEHy RAGEHS g hvdrony

h et er QadoR I pyBolidingl dr PieHaRPL Sharesh dall ﬁmﬁﬁﬂi‘ﬂ?lfa%d piperidinyl are
saturated heterocycllc ring, in which the nitrogen 70

at om NBtipaallysebsifcd bemang O&fibﬁfioaand 2. The

bagize

¢ At ot en B Sen SEROIAC L S AR TR Dirkine
as cl azilkye)chnum,cN -6C peatkylahiap eanhofidd, Caplled eptimalljHsub@ituted by

R72 Ilqn%gfro%%scar%)f&y,’\c'ﬁ 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;
Z'  represents ~{CHz],-, wherein p represents an integer 1 or 2;

. RY 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 Cyg alkyl substituted by hydroxy,
~ amino, or carboxy,
R¥  represents hydrogen, hydroxy, carboxy, or Cy alkyl substituted by hydroxy,
| _ | ainino, or carboxy,
with the proviso that when R®' is hydrogen, R¥ or R®® is other than hydrogen;

7> represents —{CHy],-, wherein q represents an integer selected from 0 to 3;
A ring represents a 3 to 8 membered saturated heterocyclic ring, in which the nitrogen

atom N* is the only hetero atom;

Bring represents a 3 to 8 membered saturated heterocyclic ring, in which the nitrogen

70




/' N _/ RBz 82 R81 R88 Ra R8\N //N Raz R8 Q/\N N
"\J RB1 R83 , or wherein: R72 represents hydrogen
carboxy, Cl1_6 al kanoyl, ami no, (Cl.6alkyl)am no,

di (C.6al kyl)am no, N (Cl.6al kyl)am no carbonyl, C -6
al kyl optionally substituted by hydroxy, carboxy, or
mono-, di- or tri- halogen Cl. 6 al koxy optionally
substi t ut ed by nmono-, - or tri- hal ogen,

pyrroI|d| r|d| m@ereln said pyrrolidinyl
and p|€8r|d|ﬁ3$ %ﬂﬁﬁ% g%ﬁlp substituted by mono- or

di - oxo; R81 represents hydrogen, nethoxycarbonyl or
CI 6 al kyl substituted by 2-oxo- 71 pyrrolidin-I-yl,

2. s:{agdl OX;¥ ivattvg 03%%&?%@2} ﬁhper I:Itgtiygmflzncy lor stereoisomeric
form, 21"6 %Frﬁ 35 aHm 9’1“‘“2 5. di oxo- pi peridin-1-yl, 2, 6-
di oxo- er|d|n | -yl, or 2,6-dioxo-piperidin-3 -yl;
H'QFE@%egﬁﬁﬁgﬂﬁydrogen hydroxy or Cl-6 alkyl
substituted by hydroxy; R83 represents hydrogen,
hydr oxy or carboxy; with the proviso that when R82 and
R83 are hydrogen at the sane tine, R81 is other than
hydr ogen, or when R81 and R83 are hydrdgen at -t he sane
time, R82 is other than hydrogen. 3 NH
benzenesul f onam de derivative of clzﬁzﬂ wherein the
derivative is of the formula (I-b), it?tautomeric or
stereoisonmeric form or a salt thereof

R®! R&”@
N —
; / R®2 N

R83
81 / o~
R \/\N </’\jl|
R82 .
N¥<:~N N//
\’\ R81O

- wherein:

R represents hydrogen, carboxy, Cy¢ alkanoyl, amino, (C,_salkyl)amino,
di(Cysalkyl)amino, N-(C,salkyl)amino carbonyl, C; alkyl optionally substituted
by hydroxy, carboxy, or mono-, di- or tri- halogen, C.4 alkoxy optionally
substituted by mono-, di- or tri- halogen, pyrrolidinyl or piperidiny! wherein said

- pyrrolidinyl and piperidinyl are optionally substituted by mono- or di- oxo;
R*  represents hydrogen, methoxycarbonyl or Cy.¢ alkyl substituted by 2-oxo-

71




RR OR 0011 R4~11 1 (I-b) OOR3 wherein: R
represents fluoro, chloro, brono, iodo, or nitro; R2
represents fluoro, chloro, brono, iodo, or nitro; R3
represents acetyl, cyano, or tetrazolyl; R4 represents
G\W-N- R72 R71 1Y 72 Rsl or RaBtittg )-Zl ( 11f X~ N*-
Ras wherein: R71 represents hydrogen, or O _6 al kyl
optionally substituted by am no, hydroxy, carboxy,

pyrrolidi [ n .wher n sald I|d|n

S o b eh s°%mg o P o
or di- fgiorg} - 81§&,p1 gxidig-1-yl, 2,6-
al I§2ano OXO Htﬂeﬂ ; 'Y’

dRCOl _BaiRem r?ﬁsm Wd(cesb’ 06 k?«lﬂ()’laﬁ‘ib%u‘f@%‘?)waya Cl-6
aRky| t?ﬁth@ﬁ%hydyO&%uﬂgtdrqxwgoéqar ®%; hydr oxy, carboxy, or
P%ih@ wpvisgthat When B atirtdjé n areQlydéogah kiothy sampfttlm R ly other than
shbk@gdﬂuole\dhw hemoR®’ ach hydmget i the brahooigagy R* is other than hydrogen.
pyrrolidinyl or plperldlnyl wherein said
pyrrolidinyl and plperldlnyl are optionally
3.  slibsbérzenesol fdnanmidmderivativedi{-clamol, whrdie freakeanitise-if GHMeFormula
(I-b), its tahtemerio opsterepis@s@itt formarr a Rileercot or 2;

R
Rz
O
9]
\
4
RV (I-b)
O
R3

wherein:
RI . .
represents fluoro, chloro, bromo, iodo, or nitro;
2 . .
R3 represents fluoro, chloro, bromo, iodo, or nitro;
R represents acetyl, cyano, or tetrazolyl;
4
R represents

Ay
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4,

R81 represents hydrogen, Cl-6 al koxycarbonyl, or Cl -6
al kyl substituted by pyrrolidinyl, or piperidinyl,
wherein said pyrrolidinyl and piperidinyl are
optionally substituted by nono- or di- oxo; R82
represents hydrogen, hydroxy, carboxy or Cl-6 alkyl
substituted by hydroxy, am no, or carboxy, R83
represents hydrogen, hydroxy, carboxy, or Cl -6 alkyl
substituted by hydroxy, amno, or carhoxy, with the
provi so that when R81 i sgshydr ogen, R8Z or R83 is ot her
t han hydrogen; Z2 repreg 7 herein ¢
represents an integer BN*A ring
represents a 3 to 8 ne ] hét er ocyclic
ring, in which the nitrogen atomNA is the only
hetero atom B ring represents a 3 to 8 nenbered
saturated heterocyclic ring, in which the nitrogen
atomNB is the only hetero atom and E ring represents
a 5 to 8 nenbered saturated heterocyclic ring, in
which the nitrogen atom NE is the only hetero atom
4. The benzenesul fonam de derivative of claim3, its
tautoneric or stereoisonmeric form or a salt wherein
represents fluoro, chloro or bronpb; R2 represents

Rl
fFHBrS; chl b ; {3 R3 represents cyano, 4
T el st er ol iy STBE1 B/ o, oy,

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;_¢alkyl)amino,
di(Csalkyl)amino, N-(Cj.¢alkyl)amino carbonyl, C;.¢ alkyl optionally substituted
by hydroxy, carboxy, or mono-, di- or tri- halogen, Cy.4 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;

z! represents —CH,],-, wherein p represents an integer 1 or 2;

R¥  represents hydrogen, C1 alkoxycarbonyl, or Cy 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 Cj alkyl substituted by hydroxy,
amino, or carboxy,

R¥  represents hydrogen, hydroxy, carboxy, or Ci alkyl substituted by hydroxy,
amino, or carboxy,

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

z? represents {CHz ]y,

wherein

q represents an integer selected from 0 to 3;

A ring represents a 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 N® is the only hetero atom; and

E ring represents a 5 to 8 membered saturated heterocyclic ring, in which the nitrogen
atom N” is the only hetero atom.

The benzenesulfonamide derivative of claim 3, its tautomeric or stereoisomeric form,

or a salt

‘wherein:

1
R2 _represents fluoro, chloro or bromo: -
R represents fluoro, chloro or bromo;

73




Rag Ras Raz R81 Ra N R8 2 R83 R83 Raa CN~ R zaQ Rai
N Ras 74 N* 2 Fe wherein: R72 represents hydrogen,
carboxy, Cl.6 al kanoyl, ami no, (G _6al kyl)am no,
di (CL6al kyl )am no, N-(Cl.6al kyl)am no carbonyl, Cl-6
al kyl optionally substituted by hydroxy, carboxy, or
mono-, di- or tri- halogen, O _6 al koxy optionally
substituted by nono-, di- or tri- hal ogen,
pyerolidinyl or iperidinyl wherein said
pggrol i B%Y pi peridinyl are optionally

st i f9IEd by nono- or di- oxo; R81 represents
hydr ogen, met hoxycarbonyl or Cl.6 al kyl substituted by
2-o0xo- pyrrolidin-1-yl, 2,5- dioxo pyrrolldln l-yl,
2- oxo- pi peridin-1-yl, 2. oxo- pi peridin- 3-yl R"
4- oxo- pi peridin-1-yl, 2g8xa-piperidin-6-yl,
2, 5-di oxo-pi peridin-I-yl, dioxo-piper' RP’a -yl
or 2, 6-di oxo-pi peridin-3- R82 represent\s hydrogen,

hydroxy or hydroxy substituted Cl .6 al kyl; 33
represents hydrogen,/hydroxy or cag “Nand with the
provi so that whej agd R83 are hydrogén at the sane

time, R81 is other thin hydregen, or en R81 and R83
are hydrogen at theg®ame tine, R82 is otdfér t han
hydrogen. 5. The benzenesul fonam de derivative, its
tautoneric or stereoisoneric forn1 or a

;9 <
L

R

RGH
N
Q ~
83

R

RB3

.

74




physi ol ogi cally acceptable salt thereof as clained in
claim1l to 4, wherein said benzenesulfonam de
derivative of the fornmula is selected fromthe group
consi sting of:

(R -N(1-Aza-bicyclo[2.2.2]oct-3-yl)-5-cyano-2-(3,5-d
chl or o- phenoxy) - benzenesul f onam de;
(S)-N(1-Aza-bicyclo[2.2.2]oct-3-yl)-5-cyano-2-(3, 5-di
chl or o- phenoxy) - benzenesul f onam de;

4- (3, 5-D ehl oro- phenoxy) -3-{4-[(2S) - (1- hydroxy-1-nethy
| -ethyl)-pyrrolidin-1-yl]-

pi peridi ne-|-sul fonyl }-benzonitrile;

4-(3,5-Di chIoro-phenoxy)-B-[B-(Z,5-dioﬁiigzﬁﬁgfidin-I-
yl met hyl ) -4-pyrrolidin-1-yl- N

pi peridi ne-1-sul fonyl]-benzonitril e; l

4- (3, 5-Di chl oro- phenoxy)-3- & 72
{4-[(2S) - hydroxynet hyl - pyrrolidin-1- yI]F%lperldlne | -
sul fonyl }-benzonitrile;

4- (3, 5-D chl or o- phenoxy) - 3-{(2S)-[(2S) - hydroxynet hyl -p
yrrolidin-I-ylmethyl]-

pyrrolidine-I-sul fonyl}-benzonitrile; 75

Nwhdreiaz a- bi cycl o[ 2. 2. 2] oct - 3- yI) 2- (3, 5-di chl or o- pheny

| gGI falf@])’&a é H)’/Hior ex, c%ﬁ%}e 'ﬂnqﬁo (C1 5alk l)ammo

- .sd.ﬂ} i dd i; 5? E g —
(3 IS xEl:% 1% cqr Iéltil)l- Fﬁ ﬂ?gﬂ léiqﬁfor rg/? #ééem said
eny S uI l and plpendﬁyf are optlon y su stltu ono or' di- oxo;

ch C] a

iy %z @W A zﬁxﬁﬁﬁﬂﬁéﬁ“ﬁ&% e
yI s uI f g{q ??X%Pmﬂéndrbérﬁ 8%‘95%%‘?14&&3@6%%&%9%9%@”1 -yl 2,6-

IQi“IodHPWrdéfb h&k ,ﬁ_ Xo¢ mgperidin-3-yl;
SRgg S repsysents hygroggny o 9Xﬂ01:§1ydtsaxw\é1b56mt@i Gregatkyl;
yik'sul fremigeents ésidiogén hydrexy or carboxy; and
(with the prov{ss-teap awhe? 231 & R} hhpdrogiven theyspmh tinyl Blllif athgrithan
Ypdpeen, di mhaa yf‘ Jopy “Gird lfidnazeR 4t the sdnoxtyhe, R *atsiother than hydrogen.
4- (3, 5-di chl orophenoxy) - 3- (2- (( 3- hydroxypyrrolidin-1-y
) met hyl ) pi peridin-1- ylsulfonyl)benzonitrile;

5. The benzenesulfonamide derivative, its tautomeric or stereoisomeric form, or a
physiologically acceptable salt thereof as claimed in claim 1 to 4, wherein said
benzenesulfonamide derivative of the formula is selected from the group  consisting of:

(R)-N-(1-Aza-bicyclo[2.2.2]oct-3-yl)-5-cyano-2-(3,5-dichloro-phenoxy)-
- benzenesulfonamide;
(S)-N-(1-Aza-bicyclo[2.2.2]oct-3-y1)-5-cyano-2-(3,5-dichloro-phenoxy)-
 ‘benzenesulfonamide;
~ 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-(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-yi]-piperidine-1-
sulfonyl}-benzonitrile;
4-(3,5-Dichloro-phenoxy)-3-{(25)-[(2S)- hydroxymethyl -pyrrolidin-1 ylmethyl]
pyrrolidine-1- squonyl} ~benzonitrile;
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10.
11
12.

13.

(R) - 5-cyano- 2-( 3,

5-di chl orophenoxy) - N- (2- (2, 5-di oxopyrrolidin-1-yl)ethy
[)-N-(1-Aza-

bi cycl o] 2. 2. 2] oct - 3-yl ) benzenesul f onanm de. 6. A

medi cament conpri sing the benzenesul f onam de
derivative of the formula (1), its tautoneric or

st ereoi sorreri c form or a physi ol ogi cal |y accept abl e

iS - -eaa F%afzﬂﬂ%fajnﬁfr?é i‘iﬂ%{g Pob A RSBt o 6.

armaceutical |y

%0 8?71@*33#3353843) %EPWH&I igd- Bé}PéH"n‘i*éHl bn
cV P n@’ besenigily sai d benzenesul f onam de derivative of
t (5.9 S)-mgthl- F1(§-cyamos2-Gatrdlishlerapbensiy phemydsi foavhe Scbipyrrolidine-
f draarbosylate; physi ol ogi cal |y acceptable salt thereof is
a3-CER3S 4h)-aqertitstyldidethfhdylorgibydeot ypagoldiadl peipifieridin-1-
cylaulfonfl)siuf3t Saditidofophenbh@bénzeaitiient and/ or prophyl axi s
of-(BB-dichivfrdphenmdyd 83((3H, B4 8)e3,4-dihydioxgase-biplAolidinag -
meldulCagBhdnzedritd;ai ned in claim9, wherein said

)Y 1a(ﬂI[BIc%ﬂ()—21(ﬁﬁﬁi&ﬁlor@herﬂix?}%ﬁ@@ldtﬁfonﬁﬁhﬁ%ﬁd 45D Py dlidene-2-
gERbXyROAGHSt i ng of ast hma rhinitis ergic

di. ng%ﬁlor@iﬁ@mﬁgs&s 9'( |n drd g{»ﬁ&ﬁlﬁﬁi F? gm]:&ryl)%}rﬂ@ndin-l-

al ne m 6 sul ble"f t he

™ . 1 e _t_ O (1-Aza-
/ﬁg%ﬁ:{ c%ésﬂfl iy %ﬂ gm&w (358258 RRLGSH kPP (A

e S di SRS ee. T?m‘{?se of the

g gnesulfonamdedrlvatl |tstauto h
ST PO BE spzeaes“é‘ﬁ y‘@m e keppagelts

sfé}l MO E PR FreQisonaqris; iy of 4P Yséﬂ pgiqallyagcqpfiblealt thereol as claimed

p dtas 3R aghvedngrpdientcanent for treating or

preventing a CCR3 rel ated di sorder or disease. 13. The

ublee roediegmpniisichaimedh srdaim 6 Airther¢agaprisone ae od moesphermageutically

arecentdhlaenvitiantsy or i nmunor egul atory di sorder or

di sease. 76 14. The use of claim 12, wherein said

dlsondbcanent di ckéms@in Jaimd, ebteth daiddrentdresudfonarpide derivative of

cthe Sirsiular(D), 10f taatstnbri®or dtdrbdlbdniedic fadn, ®F giphysiblsgadBaccapible salt

atitreo e OERBahebagl es. 15. The use of claim 12,

wherein said disorder or disease is selected fromthe

OT1RUR:di 8RR SlcldhdePn cﬂn\{ 6 subtitde Sr A QM Rent 8Mlor prophylaxis of an

AhBheh By BsdiGeRaRewe 16 The use of claim 12, ‘wherein
sai d benZenesul fonam de derivative, its tautomeric or

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 autoimmume
pathologies.

. The medicament as claimed in claim 6 suitable for the treatment or prevention of a
disease selected from the group consisting of HIV, hing granuloma, and Alzheimer’s
diseases.

Use of the benzenesulfonamide derivative, its tautomeric or stereoisomeric form, or a
physiologically acceptable salt thereof as claimed in claim 1-te-5 in the preparation of a

medicament for treating or preventing a CCR3 related disorder or disease.

The use of claim 12, wherein said disorder or disease is an inflammatory or
unmunoregulatory disorder or disease. :
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stereoisoneric form or a physiologically acceptable
salt thereof is fornulated with one or nore
pharmaceutically acceptabl e excipients. 77

14, The use of claim 12, wherein said disorder or disease is selected from the group
consisting of asthma, rhinitis, allergic diseases, and autoimmune pathologies.

15.  Theuse of claim 12, wherein said disorder or disease is selected from the group
consisting of HIV, lung granuloma, and Alzheimer’s diseases.

16.  The use of claim 12, wherein said benzenesulfonamide derivative, its tautomeric or

stereoisomeric form, or a physiologically acceptable salt thereof is formulated with one
or more pharmaceutically acceptable excipients,
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