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WO 2007/ 150016 PCT/ US2007/071866 |L-8 RECEPTOR
ANTAGONI ST FI ELD OF THE | NVENTI ON Thi s i nvention
WO edoatism®1é o PCT/US2007/071866
N-[ 4- chl or o- 2- hydr oxy- 3- ( pi perazi ne- | -sul fonyl ) phenyl |
- 5 N-(2-chloro- y r
p- toIuenesulfonagggiu#gfuaf§gﬁp§iﬁi§3§#ggitions
containing this conpound, and its use in treating
IL-8, GROG GROG GROG NAP-2, and ENA-78 nediated
di seases. BACKGROURIEId: OF-EHRDRENRON) Ma
di f f hav l,i
(1L E{ ?Hvenﬂﬁggeilatﬁg tu N 22 Cho?R E rﬁgoc A tﬂﬁ}ge%%zlu\%eg— —suffgnyl)phenyl

N'-2-otileid3 ﬂub%ﬁcr@l)uré@ﬂﬂﬂ&’@esﬂﬁfnawep’haﬂmu&d’mbiﬂl domposmons
chenot actic factor neutrgghll activatin

cortgipingthis Qampoungs andrlt% Bie 1n|t§¢ﬁ*¢%gy§ BQ&&RQ%tCﬁ%OD,%IAP-Z and
a ukin-8 is a chenpattractant for
ENgéﬁéggdﬁﬁknhﬁéggophlls and a subset of T-cells. It is
produced by a majority of nucleated cells including
macr ophages, fi A .
eplthellal cel Ps

attﬂ&wmtzacalvstmrhﬂ‘bt@ngl {NAPRD, mhe@mk@ dmflvad fnamtrcbglrnl dhsmetactlc factor

oGy, e RAFAETA R FRASTN AT RRERET g at e fctor
Inté@FRIN-86& 4 ehedfoaltkaSfiat folr Re@iéhhyls rlﬁgmﬁltsl Ml aysubMd loRmaR®s. Tt is
Gowth Stinmulating 20 Activit of the chenoki nes

y
progfcadiy ampuity 9f wisleeredpsts w@cﬁl‘rgemaumahﬁm fiibgiptesgs, feydothelial

anc? %ﬁ%%gl n% 1t Q & OCX %F\L&bi nw orms ﬁng g% aé@ Bl}%{hemselves

whéh bfﬂﬁs@d ® @ﬁ@f@ﬁﬁlo@({cuﬁ WRESk Qith asifMMPL r 0. They have
all been shown to have chenpattractant properties for

neuGﬂ?@mﬂr&OB @Rﬂy@nd NAP-Aptho GROag athe ciemokist oafeadly. Like

1§ e fref fa Sh e ctlEeh U ST BiTehs BOF ifice GROG,
’%%%@20@%%%&%%?%?%&!% 7 pR SNSRI Samuluing

AcBlizy) TRl 6 th@skemeKifbsIE S ¢ 34aily whiwhSosées© e ELR motif directly
neutrophils. IL-8 has al so been shown to increase the

preseding e Cak prasi binshtodhe N@&Blreewrl(q?{filtb 18) on

P SECH B O 50 S BRI S P

in VgY} mﬁgjﬂhi\% AIbedASERio 1RRE Chdipbdtihct&sif pkSpertRQ fMbiBatrophils,
known di seases are characterized by massi ve neutrophi

whila i 48tand tGRfA¢ hage dem@stra@R@alyn@pRoG;te an(jyasapbllllmmrzotactlc
nul.ati on.and. act,i vat.i on

. t ;
e T i, I iR s ng 51608 s REnbptgts fagp gy pprmat

andaat%ld endi®igRs RO LR ANY GNP AlEtbRN i h@MEH QY ¥mal enzyme release
di sorders including psoriasis and rheunat ol d

andarespirdtony durdt firoadgkutiophilt. Hé-FhiR adsvebrgkishesn to increase the surface
expression of Mac-1 (CD11b/CD18) on neutrophils without de novo protein synthesis.

This may contribute to increased adhesion of the neutrophils to vascular endothelial cells.
Many known diseases are characterized by massive neutrophil infiltration. As IL-8,
GROa, GRO, GROy and NAP-2 promote the accumulation and activation of neutrophils,
these chemokines have been implicated in a wide range of acute and chronic inflammatory

disorders including psoriasis and rheumatoid arthritis. In addition the ELR chemokines
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WD 2007/ 150016 PCT/ US2007/071866 (those contai ning

the am no acids ELR notif just prior to the CXC notif)
whaoa/1s0s® been inplicated in angi ostasis. | nPET/URNT/071866

IL-8, GROa, GROG GROy and NAP-2 induce neutrophil

shape change, chenotaxis, granule rel ease, and
(th?sgicg)g{agrilr? ! %lf{{blrsl(% %(Iég%/ %@%2 (%tﬂ’glﬁt Orlﬁ;g% e blx\tamo[}% have also been

1m@[dafe@tlﬁhﬂglbgtﬁg(§d famly, in particular by binding to
I L-8 receptors, nost notably the |L-8(3 receptor

( cx@mi)ro & @i%@étl, OB GRPY #shN AEpt induce remgrpphil shape change,

chegnlgolrjcf%l gﬁ% éﬁ‘e e %ed é‘ﬂ? respg%tggntpqrﬁt by {)JL dglgs[% 8%3: ?gtlval[’mg receptors of
thersewneﬁsmh@nﬂ)rmeom@b@m ligkederhmil9) intpaRicd Ry B OpfRRY todl-8
novel anti-inflammtory agents. 10 There remains a

recppiets, MEpt notabdy medt; Sﬁ wcqmors(qx(éw Tfh@rdew:eiﬁm@mﬁ non-peptide
sl Fle PR TonBruphre! Moen PCi s B B e, e

1L-8RedePEi @&fi€eh al groBispicod tfdmhe( IRelpriest sfasRengitibinBammatory
for chenotaxis of neutrop and T- cells subsets into

agenffe i nfl ammatory site) vvoul d benefit by conpounds

whi t

CompiRGEn et Bhetof wefnehl G P Sbo TP R B capate
of Hinding nd e GXTRD a6d/6r @XAR2 Bce i@k e MhemfraonitiofOa863ated with

SUMVARY OF THE | NVENTI ON The present i nventiagn rel ates
an greRsq W Erd Brrogugquy(azrl]g:}ys gespﬁlils[g@? forjchemetaxis of neutrophil and T-
cel%iéltug uWelh)eo:tg na]g%tgﬁt %%1%213?{1@01%6%1@ &ﬂ{b%ﬂ}ﬂis) \gfu%ﬁ are inhibitors
of Befrpasptor bimdingofuch somgodriie apr diseored amm aﬁwaww, U.S. patent

B PSR R Srrar S5 rer a6 S8 86 condi nati ons.
conprising the present conmpound and one or nore

addi ti onal therapeutic ingredients. The present
i nvention furt heSUMMARY OFcTHEANVENTEON r eat i ng a

TR G 1 PSR GLA DB AR P
sulmlygbheﬂyﬁtm@ HOGYDI3- ﬂ@&o?l@ﬁﬂyl’)hﬁab@ﬁbﬁ@n@dﬂlf@ﬁit@@ﬁrbs\é@t compound),
anmount of the present conpound. The present invention
andygosepasiiogs ampiasig Hetrignofompindred pgharrace]tisalingecsptable
ts receptors in a mammal, particularly in a
Cark!ﬁ&&l [ nﬂ need thereof which conprises admnistering
an Thé petént énvenbomblsofeldtbetopoadenitioaoopoptiing the pyent

2007/ 150016 PCT/ US2007/ 071866 A DETAI LED DESCRI PTI ON OF
compind GUEREE efynore additional therapeutic ingredients.

The present invention further relates to a method of treating a chemokine mediated
disease wherein the chemokine is one which binds to an IL-8 [ or [l receptor, and which
method comprises administering an effective amount of the present compound.

The present invention also relates to a method of inhibiting the binding of IL-8 to
its receptors in a mammal, particularly in a human, in need thereof which comprises

administering an effective amount of the present compound.
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The present invention relates to
N-[ 4- chl or 0- 2- hydr oxy- 3- ( pi per azi ne- 1-

wa@iozamplg phenyl ] - N - (2-chl or o- 3- f | uor ophenyl ) BEBHES2007/071866
p-t ol uenesul fonate and conpositions 5 conprising the
present conpound and a pharnmaceutically acceptabl e
carrier or diluent. The present invention also
relates to conbi nati ons conprising the present

conpound ap#TAIE.ED DESCRIPAION OFHEEVRETION
i ngredients. The present i1nvention further relates to

a n@bm@sw inveaen Feates RERbRRIAE-AdyierEd-(Pncsedsel-
[
sul ?Bs h&'ﬂg 3\n/\ﬁ p@%&}%‘{%ﬁgﬂto@gﬁ%ﬁ%g%@gn& !:'oné%p(%mons
coraphimnng 81t=, @msagt @mpeihé Glﬁd ¥ phamacditically ddeeptpblesefrier or diluent.
nﬁound The present invention also relates to a
Beipispent HhVeBP‘t’ri A0 tRECHIOFAMpgagens £aBpigne the present

cothGARRLRN Sné Br M ofP i onaPREfpEM b  diehs2 human, i n

need thereof which conprise adnTni stering an

eff@htpMﬁaamnwnUmoﬁnﬂh9ﬁ¢n®gemnn@bﬂbMUanngh@hpme@ﬁandewd

i nvention furthe relate .to t he netho of treatin
disgsbf Fhr et e king Ry it pOS URHIRST 97 oSt difyhich
mefddlcbripBisa daatiikderidb §§ @ﬁ"@ctlvle RnRANE bGHE BreserdtREmbHSHANT

invention relates to treating obstructive pul nonary

di sé&hspresgyit mryentien pls@y‘ézrtcs ©onpethnd of inibpim e pimisgoatdL-8 to
its Fa%g}étﬁfssglr? glw On%r:rll ?gartlc alil 1 295 mpallanFl)r/l_\ rl?Ae-[llt f:r]@(gt] \i&ll}n)cB ﬁgrﬁlyflfes
admiNistdrdroCnl e(ffe@m’z?e arﬁd)um 03 piaepﬂesehr) com;roaad

p-tol uenesul fonate CI Cl  ci Pivd, C NaCH

NH2 Trapees gt irpigntian furghey jelaggs tq tsmptheds Qf téf‘c?}mg P%,thm.a. chrenic
obsﬁ%gflée%&ﬂﬁ_longy ARase and%%uft?‘gkplrator%éis&lse. fn%*artuhﬁl&r?’ﬂle?ﬁﬁant

invention relates to treating obstructive pulmonary disease using the present compound.
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N-[4-chloro-2-hydroxv-3-(piperazine-1-sulfonyl)phenvl]-N'-(2-chloro-3-

fluorophenvl)urea p-toluenesulfonate
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Preparati on of Conpound 1 3, 4-dichloroaniline (100 g)
was di ssolved in tetrabutyl nethylam ne (TBVE) (660
workjo7asmi€ool ed to 10-15 C. Sodi um hydr oxi de (BaT/YSWH7/671866
30% aqueous sol ution) was added, and the solution
stirred vigorously via nmechanical stirrer.
Pl‘eTg.lalon yltacet Id hloride 5 (84 nL) was added at such a
he internal tenperature below 35 C
WheB, 4-ditigo@dsliliht QroMD Sy bR tE i EQabbkBy 1M tiYlam#iné ETBME) (660

mxture was mai ntai ned at 30-35 C for about 30 m n,
mlgpad ep@ed twold)-61°¢ oS@dlgm@ydmdeB@4zgpfm b agucomheolution) was

_and, th .
sodefP g R Th LT g e OBy Pl Bl RS 5 Bgprorice
(84%h)) Ragladdeant sd/éﬁta%te(a@ QOk&dp- the idthATe@peralrdbelof f@ rgerwhen

vacuum af f orded product as off-white crystals.
theywdéitMn(Was tamptavd - Bhinai) nbd miRuepaaanbiomiosd aﬁ:ﬁﬁﬁddﬁdfoﬁ about
A .solytion of Conpound 1 (300 nl) was cooled to -

0 iy aedﬁl%ﬁalew% 0 fey tC owrdshapatess 1 Ftr?a&ﬂ%m”f@@u‘t’%ﬂ held at 0-

Ry SR T e o
wa{%‘?w%erﬂL')“ﬁ?n%g ?’tg 0%5( 6@ unde vacuthy FHodad ?foltd'ulg_lt%)ﬁ Sfﬁ_ TRfite crystals.

[uti on"wa at ca. -35 - -25 C un
A yigldiofd2ed wasabtaided. i nitial reaction was conplete. The
solution was then recooled to -45 - -40 C, and sul fur

di oxide (-16.9 g) was bubbl ed through the solution,

Prdpeepibhaf Ch@pbinidcer nal tenperature bel ow approxi mately
-14 C, until the solution was acidic. Wen the

readt SOBﬁiomﬁ C@mppluéd ¢ Bihalrvaproaled © wAs ‘\%r G@@d@r@n inert
atnio%ghe'ﬁe 8{511&\%% Akl Eﬂgylelt 1&1@%1 (&rﬁ\/lcl:ﬁ héxua%n%su rl%b oY \04sla88ed at such a

t hen OpW S
ratd %%Qﬂéyﬁﬂl@fsﬁﬁl@lﬂn@ %té%hﬂ@m@&ﬁfur@betw%@n M3, -3e€rich 9l £-h80 min
tenperature bel ow approximately 22 C. After 5 mn,
addifitir(. dbafolutied waeheltliabea. -EorpletG ontjl LT endidaged that the initial
sol ution s kept alround 1 15 C The m xture
reagiyn, Wit ComRlFiEnd 8a sIHtRn wanthan reopled 8¢ ot ot G- aﬂ%l.ﬂfur dioxide

(~ llr?eﬂ%ﬁ%js t%ﬁfeﬁ?l‘h%u ol {618 sﬁ%%n oL ﬁggllldé ﬁé AS&%&%&%&&N

r vacuum (to - on of

apptoxitlacsip et ¥ mati( 5 Qolutity) wad ®c1tilhl 1Y ]liﬂnxthel recti@s waglclanplate, the
sol uti on of plpera2|ne (61.2 g) in dichloronethane

mlxtawawammi tar) efrCt eSﬁag@nmtuﬂe Hropwlfae] clk1@@é¢ 753 mé) was
t t
B Ga Bl st L Ep Gt AR RAE Pyt 144 e

ten?féf’d@ut@%@lowﬁ@réﬂlﬁia’eﬂ}%m A¥Rs hedn WPhC @@h@frﬂm@aaaadﬁi@her
200 L), the organic |ayer concentrated, followed by

corgpletieitivthilerthofolinept wimekept BOUNd. ) 0 —TheCp rB@umv(tl(re? ©/a5 sqjyent-
s isolated by filt t|on Wi th
GX%@ oflgBtorf.§,-FHlogte Lghe e T ?fﬁ!&?fﬂmewr@s gdgptiallyg
cort 8R4 d PARHLS VE&-EW 09dd m},%ﬁowed by addition of dichloromethane (350

mL). To this mixture was added a solution of piperazine (61.2 g) in dichloromethane (625

mL) at ambient temperature dropwise, keeping the solution's internal temperature at 15 —
27 °C (2h addition). The reaction was held at 20 — 24 °C until complete. The mixture was
washed with deionized water (200 mL), the organic layer concentrated, followed by
addition of heptane (450 mL). The product (70.5 g) was isolated by filtration, washed with
heptane (50-100 mL), and dried under vacuum at 50-55 °C.
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Preparation of Conpound 3 Conpound 2 (30 g) was added
to -16% (Ww in water) sulfuric acid (300 nL). The
wo e@alisiong ni xture was heated to reflux at 99- ROBUS1007/071866
-6 hours. Upon conpletion of 5 the reaction, the
solution was cooled to 40-50 C, then concentrated to
-60 nL under reduced pressure. Acetonitrile (225 nlL)
was added and the resulting suspension stirred at
Pred@rafibn & Eompodnd®ur. The product was isol ated by
filtration, washed with acetonitrile (135 nl)

it 1 GampoomE? ) D Aol Btk (ronyingr ey PulsS [ AanL).
t
ThERLGHRE Syl FACRANA | Iy o SOTRBHE fort (RIRO WO echiferion of

thetrbeﬁ:tlon gheakdlution wad d:ttdl@hto\ﬂ@SS(H?ﬂ] tisthedntent@ted to ~60 thlbynder

addj ng 50% aq r oxi de whi | e
redygg rsffsm% g*%eﬁénﬁﬂgq é?ﬁ 050@%?;?@#905 &?‘E&‘B é%%rk'x@@rg spgpensigp stirred at
2085 °FhEN- PheR! Hhi gﬂ)cﬁfct Whe 1s&1§{eh*o9tfhbf£uéﬂ %EM%Etﬁa&%n%nle (135
g) 1 n ethyl acet m_ rinse) was ad
mLyhed giedit 46550 eundes uhttuung &nyxetlcil p£3 33 g &dis @btaﬁutdt o 6 8
- 7.0 by adding 50% aq. sodi um hydroxide (2.45 nlL)
whil e mai ntaining the internal tenperature between 20
Prepafiofcof Upmpowi®l eti on of the reaction, the reaction
solution is filtered to remove the snall anou

pr eEPEPPEIE3 CorRavasigddedipetedondrediwer PP pye T\Ré pél of the
0 t
res SRR AL ARG RSO RTINS0 R (AR By okl (-6.55
m[arvénlwa)szhmdlmmg ﬂhe et ianl t(:tﬁpe]ratmre het@e@ﬁ) 26 ersdent rMaked sbmtion of di-

terghyicr BE SaneunhetBs REREG- ARLiRe) Sabadded? The prof

the\&-@s%lﬁr?g%ﬁ&ﬁé V2R G8julRl 8o 6.KePT.aRG aidihl 50t a 1{11BQf'}‘/drox1de (2.45

added,” and the resulting suspehsion was stirred at
mL.) vzﬁle@aflmalmmg the internThiempeatiure betwgsn 29 sailate dJ le Completlon of

d
the Lfﬁacttlo édlﬁiag} Qilét&(ﬁuﬁnl?ﬂtef&%)}? 1§ V&g g%@,l?n t 0? prec1p1tate

Thobi@laRed of tHe P RORbAé Qal&i R&d (HISZ0ELAs @5}&8 %s extracted with
Preparation of Conpoun npound 4 (10 (f was added
\id

ethylacgtatetiHY) ok rﬁﬂ*ﬁﬁdéed( eZbylrﬁE?ta@rlébfeé%:@?dYﬁsh‘? #h paeer (40 mL) and

ol 0 L OO LSRN B 158 v
coreeh e todd) mL3Ah, prf)cﬂsls G/WEdapbyted On¢d.maee tHuptdnei(1 40 mL) was then

rinse. The resulting mxture was stirred at 20-25 C
addegr andthe spling spneBmiRe i $r20rre Fdaerf fpur. The product was
is0 Itraﬁglp Wishe M@Rh ﬁg{?‘% (SEQﬁ‘fﬁﬁLHrfeH RY4GUBEENAE: vacuum.
was stirred at 20-25 or -10 'm nutes. Delonlzeg
A yieltlext 16.35%0wad btwvaed.added, and the resul ting suspensi on
stirred at 20- 25 C for -1 hour. The product was
isolated by filtration, washed with dei oni zed wat er
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10 (100 nL) and nethanol (15-20 nlL), and then dried at
40-45 C under vacuum A yield of 14.15g was obtai ned.
wee@pas@té on of Conpound 6 - Procedure 1 ConpoRemUS2005071866
g) was dissolved in tetrahydrofuran (THF, 200 nL) and
heated to 33- 15 37 C and held at 33-37 C. In another
reactor, a solution of acetonitrile (250 nm.), THF (50
nm.) and p-tol uenesul fonic acid nonohydrate (43.9 Q)
Prepasitipn efp@omgounth® resulting solution was heated to

> Hhmpiind a0 Saliadiedbaling o Patrarer AERY) HeQafagppitite (80

L) €aatidbroCRRLaiophéty1 REPAURA4T73) & al BEddhif maintaining th
N 2a| ntai ni ng th 02 %}gnpe??;a?lurg at %23 “37°C Aft erglaltnhaémng ©

lnt@ndrtemp‘gram bativa¢n s 3000 stotewed BY 1 findr aveitonedilsdests The

res BB ik 1 Rhre it BB Pt B P f BoraBRREF b B reaction

metRASIE0 1l )SRasud déd. OVRS resdln FhirBe@son wikthelddt ao—2srat for ~10
tenperature for at |east 4 hours. The reaction was

migHe deeipyzol water (]t5ﬂénlp)|"®%ﬁﬂ§]lde‘ii,s?@ﬂ Ahcaigsyiing syspensaan gired at 20—
e h tri n u
25 fgzﬁu%%ﬁ& sgﬁeggrto%mt A\l;a{s 1 létgé }/m]bh)éat]fg \%asqleh%g ha({égoggzedz ater
(IOBrrﬁIp)aatrﬁttmaharQﬂ (ﬁam@ﬁundarﬁl theIPdh(imﬁdlA()e4SZ°CCQ1Ii¢w stachub. A yield of
;500 g). was charged to reactor 1 foll owed by
14.3288nPhiRivee (CAN, 3750 nl) and tetrahydrofuran (THF,
1250 nmL). The solution was then heated to 60-65 C and
once a clear solution is observed, a clarifying
Prebatatipmbf Gompsurpks f Broveduited react or 2. To 30 reactor

p= tol ueg%ls(gbég&égldg%({r@g%p rraotwagﬁgﬁ'%h{?n%%e’d to 33-

37 P@éﬁ&ﬁad\é@% h@ate@n Mbtﬂe@ Tértdr, @&ﬂu@d}f:&‘ Re®hRAle (250 mL), THF
sol ution was observed, a clarifying filtration was

(50peky mwlumwlﬁ@nq ared gonolydsate (43.9 gawroprepargd ibhe resulting

GO AR ESTAPEE RIS KECBIT Rt i i souion
wai 6pel ahd Er@ndfél‘rd’cﬁﬁﬁi tBE rehcl cofB@mby ComghRdry AHdUTNIEr Wasle

heated to refl ux, and held at 70-80 C until the
mapEHBIE S WEPeragB Rl a1-87 ‘@5 0diehihesfardrg waistialnias soaneved

michinPECRREGE prode s ) Wb ordn ALY e M Bopite 5
mli)emhe F@bﬂ@@m@dﬁﬂd&&ixﬁdhérﬁheﬁ&:d&@ 58-32.°CASiee 4@l hﬁmnés,ltah@neld at that
was observed, the resulting solution was_gool ed
tempgraggreor akflgast 4 Bours o The Fraetéen wis ¢qoliyl tglody L%tth%g@égct(@lated by
flltﬁa)alogﬁe\’:/@sh@@qﬁtﬂ a'c ﬁltmerﬂﬁﬁﬁllnﬂ)‘rﬁ%ﬁ 'ﬁ'ﬁe@fun@&%gﬁﬂtﬁ 5’3 &59—603@dA yield
e at 64-68 C or one hour he m xture was cool
of §24x Fa®loweed.2 hours and held at 0-5 C for -30
m nutes before isolating the product by filtration.
The solid product was
Preparation of Compound 6 — Procedure 2

Compound 5 (500 g) was charged to reactor 1 followed by acetonitrile (CAN, 3750
mL) and tetrahydrofuran (THF, 1250 mL). The solution was then heated to 60-65 °C and
once a clear solution is observed, a clarifying filtration is performed to reactor 2. To
reactor 1, p-toluenesulfonic acid monohydrate (TsOH-H,O, 439 g) is added followed by
ACN (750 mL) and THF (250 mL). The mixture was heated to 40-45 °C and once a clear

solution was observed, a clarifying filtration was performed, adding the solution to reactor

-7-
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washed with 2.5L of acetonitrile, and dried under
vacuum at 50-60 C. A yield of 480 g 10 was obt ai ned.
WORMADBB1€OF TREATMENT The present conpound i s PGEUS1007/671866
t he manufacture of a nedicine for the prophylactic or
therapeutic treatnent of any di sease state in a hunan
2 (contalmng then%%% htat al \Mltdtumz agd attnct 1n1n tﬁe e%{d) C%%rﬁ 11[1) rea¥tor 2 at

excessrve or reg In

50-50¢0. manEkiuse e heat@lue Refisk, aﬁ’d)helﬂ at 70-80PC @dtil t@e reaction was
nonocyt es and/ or nacrophages or other_  chenokines

coplish ~BP PIMLpfrsalyent wes igmeved By a@wph%’w digfjliagop o ffag Feagtor was
ty r r P

o PR 8L DYOE OB 4 LR R0 it o 050

°C.chénpiissvdutitd waditatedd,dhseasleng whlatien wat brmlahterﬁzﬂkém(& After 5-

IS one i ch Qi nds IL-8 a or receptor and . .
10 AR, Héﬂ?fghf g%ﬁﬁ??dtééég wiieRdded %amaﬂlaﬁtm%ettlogécetomtrﬂe and

helarEPGWES of: f@)ﬂﬁteﬂfoﬁts efite 1919&{5’1‘3% cobld t(P@rSt("CCd’Uef"Q ’hotut%%nd held at
Rn., ROy, NAP.

henoki nes are 1L-8,
0- SEKI‘A@? 830 ﬁhmtmwmnsod@tntgdhmarquctdd’rﬁlnamrerBld: soﬂtdepmoduct was

e 24 P M RS RE SR for st

waSHshinkhat they are 25 bi ol ogi cally regul ated down to
normal | evels of physiological function, or in sone
case to subnornal levels, so as to aneliorate the
di sease state. Ab " (}Kh, GROG
GROy, NAP-2 or nggﬂ b Yﬁ% Arhﬁ the cont ext of

t heThé¢ peedit cb ﬁ@lﬁﬁd 9 sefulCianisd inbhllif@ctufel of a rﬁé/(ﬁdzlﬁe @(fr the ee
IL-8 greater than or equal to 1 plcograntper (i)

proahyla%tét ¢r thefapeiic dfeadnant oBanyakesase gEom 2 drmgn, cmﬂlez ngmmal,

I

Wi £5cBIE AP pP R O ey R oy rblidkion by
suchdarnd@aksbeliesdoh s8] but n8t Mﬁt&Dﬁ?ﬁ]bﬁ@@&é‘s and/or macrophages, or other

PCT/U82007/071866 levels in cells or tissues in which
chenpalgnes ariagh bigrktxhedRadyo oRBrecEPly sguetagredrie apdsttyRee] ¢, type 11
’fcéi produced. There are many di sease states in which

cessive or unregulated IL-8 production is

I mpAkcatiagly, thegpeeat hatiting moddera mathsd nf titdténgdi deamiine

Chenoki ne nedi ated di seases 5 include psoriasis,
megiagsd; discaes peerein hie chemaling s Mieiwligh bindfra 15§ o or B receptor and

wh tIHéth&d g‘Onaﬁ?step g&mnﬂ?& a?/l eélfé%ﬁbé Mﬁ&ﬁr}t of H‘}é r{ﬁ@s@ﬁ{ é’ompound In

I sease, resp ress syndro

parti6ilh@ fedhe my k ievele ILdB , TROE, GEO@DGR@deS\em er ENA-78.
ul cerative colitis, stroke, septi c shock, endotoxic

shod&ke pgpencompgend iy ed@tﬂé%fﬁf@d in g peowHerKicksphHrighibit cytokine

oS R RERE AL INOPAE: g s o e e

bioldXa&lllly @yl abd BOWARS SorfHa$ RISIE of physd@b@itil function, or in some case to

subnormal levels, so as to ameliorate the disease state. Abnormal levels of IL-8, GROaq,
GROB, GROy, NAP-2 or ENA-78, for instance, in the context of the present invention,
constitute: (i) levels of free IL-8 greater than or equal to 1 picogram per mL; (ii) any cell
associated IL-8, GROa, GROB, GROy, NAP-2 or ENA-78 above normal physiological
levels; or (iii) the presence of IL-8, GROa, GROf, GROy, NAP-2 or ENA-78 above basal
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10 rejections, nalaria, restinosis, angi ogenesis,

at heroscl erosi s, osteoporosis, gingivitis, vira
wale@eas®wss such as rhinovirus or undesired hemaPGPUSENT/E71866

stemcell release. In particular, the conmpound of the

present invention is useful in the treatnent of

th chronic opstructi a di S
e pellsat e o iin b e QP RBRRO Ky RRBERTEN A,
resPE@SERL isposmepnd is useful for treating chronic
obstractive pul nonary 15 disease. The diseases of the
pr eSbere aimmeny disersastatep in whichleycashiar at teepglegd Bly-8 production is
o RTS8 e AP D b e
include reasR ht\%\)ﬁﬁ,demm, G rtHoRQy she MWRt02d @fthrEeNAasti®ma, chronic

production ich is responsible for the chenotaxis of
obsiaigt yopHmoesany shissaten adylhes pirptery shisfresy symdeme, feflammatory bowel

disgz.{s‘[: e@%h?g‘ alsegsreoﬂﬁaa&%ei <,209iti§ nsQI%ﬁ(Q,egek)%Lsh%%kl eﬁdg{o%ic s_PRI‘;_k, gram

contrast to other inflammtory cy i nes

negaridle kdpsB) toxlclsh8ck syddfdane, GG C BRBRQynal NpRrfdsion irfpiNA; 78

have the uni que property of pronpting .neutrophi
SlOBIFEHBRERRTIES, BIPZRH0BIST FFHAS P hER AT BIZBUMCRgt s riaflggraft
rej éc‘ﬁoﬁ‘é, %ﬁlﬁ’?‘a‘? résﬁhgsqs?: %n%_% %é’iﬁglls atﬁ'érosccll’é}gérig)%'sg%%)&{)ﬁg}gi{}é@fﬁs, viral

and activation. The henoki nes, but ‘partt cul ar
dis@RSasuch GROBOGROW; uhiddBi2d bemENpei¢8; stamrdellmeleddar ough

the IL-8 | or Il ,receptor, .can_.25.proppte. the
ooV LT Fiscopivourd e PLStY FHOHBE i sl the teatment of
asththh &G RO Sbs ALV Pul@onar§iERhfelndaldul eéshiatoMEk @€k Sadrome.

the inhibition of IL-8 induced chenotaxis or
Preferebly athe presewsiompobiehid usefubfoditieaidng ¢hednie pberictive phgonary

dmgﬁgtrophil infiltration. Recent evidence also
inplicates the role of chenokines in the treatnent of

H VTh¢ afsestd OMGe prdsértligvsatior reddrimarNathirecté®zed Hyimassid
(1996) and_KOﬁp et al., Nature 381, pp. 30 667 ) )
neytrppb @ jnfilfspigene drcedhinliiasien f1r f8oyareilaagreyth. yad geesgiciated with

. - 8 d4-nhi b, £or s | r.oscl | S. .

inch s TR OO S, Ty R TRD o] 7 BLRRASELFTGSL Bypomive

for HaB&hembalki 353redB-3phitsAnidh @ APIamERAOGitP6T {HIRQROTAHAT LG of
shows, through bone marrow transpl antation, that the

endeficdigheellss In gorgrapicie ofhes inflagrmasomigytekanasg Ile-dnGNE, and IL-6), IL-8,

el A0 ogyteshMmer o W? es) leads.ta a )
GREEPhere, TRPOEVES AR R R B80! Gmotne

netoplil @Berh Htakiblenz§fe Pélodse ARSI dih € Bt 1Bt Gehited h@clpsteRaBlease as well
invention also provides for a neans of treating CNS

as juppigridepro@ietinn pndadtiverion. bha ¢-chemvkidesd bihpaaic i, &ROa,

R PSP G PR 7 ity Bef §re b e o reb e can
pronftditHe 820 Al cHefis MR o b9 bl ﬁ%rﬂ&ﬁlgqﬁ& Bir@RBAarowth of
penetrating head traum, suc

endothelial cells. Therefore, the inhibition of IL-8 induced chemotaxis or activation would
lead to a direct reduction in the neutrophil infiltration.

Recent evidence also implicates the role of chemokines in the treatment of HIV
infections, Littleman et al., Nature 381, pp. 661 (1996) and Koup et al., Nature 381, pp.
667 (1996).

Present evidence also indicates the use of IL-8 inhibitors in the treatment of

atherosclerosis. The first reference, Boisvert et al., J. Clin. Invest, 1998, 101:353-363

-9-
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as by surgery, or a closed head trauma injury, such as
by an injury to the head region. Also included within

wWo koog/18®fié nition is ischem c stroke, particul aPCTUSH07/071866
the brain area. 10 Ischem c stroke nmay be defined as a
focal neurologic disorder that results from

shoclzvssfJ fr({)lé; L\bgorr]ltg néag%gvgté%ﬁj ﬁ%&%& tﬁatQﬁrt | CIliIclzeaorf IErBa%?p%org on stem

cellsqe, tiadr&fore) bR s c Rt YsuES mefges)headslt@@dedmﬁs@ln th&ldevelopment
role of inflammatory cy toﬁlnes in_ this area has been

of gherpgfilergtiankgaugsen M@ﬁ@p%@f‘é‘mqﬂbﬁnﬁ ovi des neans for

t h eTP@ I)I%Qéﬂt %Veh{lgt? & Bltovﬁfes é}%srﬁi%ﬂjoﬂtle%g E%g%ﬁ% YSuch treatment

e treatnent, or an acu njury suc

is Iirbl\adai has akaeerseamg; dsabélbas fBNEfeaemtBJnaofﬁmhqkﬂnﬁEoSNiiﬁdividuals deemed

projnfl anmmatory actions, including endothelia
ﬂmP@ﬁﬁ$%WP%W3édheS|on mol ecul e expression. Leukocytes
| nf ENST fuiel B @eﬂn%ﬁ rﬁ@f&t?m@fuﬁb Bolh&peRBE a{b@raﬁﬁﬁﬁ&d trauma, such
conmpounds whi ch 1 nhibit or decrease Ievels of
as bwwrgery,eonﬁscébsﬂ:ﬂ heed trayreainguemt suoh as by he mjerylio aherhead region.

Apphidsd F1605 " affulon sSeBns yulRerartiipbiibs hrlfrea.

her gicReit s&@f(@frﬁ? e deﬂmeissa f0tal @SR INERE dbNhb le§Rts from
and treatnment with m xed 5-LO' CO agents is discussed

inspiiicgmohlaatl sepplnto a p%rtlcldﬁr Mamseclfea&umllmaé alcompguense ogyn
e RSByt BBt 8 ARy

inflafii0ME dytokedes omelis AYh B BReh Errfel‘giﬁgar&ﬂﬂh@ire%eﬁtﬁﬁﬁinﬁdn provides
25 The present conpound is admnistered in an anount

megift for Biedotential g tiof thesginjutigsn diefrjively litHe trpatmgnig fesa acute
bi nding to these receptors,
Huﬁﬁcﬁaiﬁuﬁg%l %ﬁ%%ﬁ“%ggg%reductlon i n neutrophi
chemiFax iissa nokiae tviith pirdiaflammaerdhakoy gnylutiingtentbtielial leukocyte
present conpound is an inhibitor of IL-8 binding.is
adhsgion dnalpraie enEessione deykaesytes Wéfﬂﬁﬁ@ééwtlsché@mﬂa@rwdwﬁn& #¢ hence
| t I
corfiFAHNE whfih LA Lo BB el TP b e e Rl fient of
1schbrﬁle ds#n stjaitye See fLiwkr @ h Strbkd,V GBR3a, N@R%) 1@ROBS (WPP%)2vhose
ENA- 78 pla s .a role, _either by production of IL-8,
© ISGREXEPO erqAPY 5eTBHeNeNA_ 78" t hensel ves, or by
- 10M6@e}%%@z10;§99aa@ iREEUSRORHARZARRR mble .| R aents s
GROy, NAP-2 ENA—78 cau5|ng anot her nmonoki ne
dlstlus@blanéiobaged al., sty aas b 1 iy aymicoledy, &ol. 3,
o] stat I, 0 mhlch for |nst
No éPPNE%&?\aﬁ@gﬁpiwame SMFIABEEY siigan Ty 35 Sns b o
1m15r§v@ﬁﬁ1@ﬁd§ﬂh@bﬁt@oﬁé i Bekehfthalstrdaggponse to IL-8, would
therefore be considered a disease state nediated b
| L- &he prepent ggagotnsk is admirnistered é an amheiskifiseentredinatbetd L-8,

bing{nsg%gl e 1218 gljllpﬁa(le 3rfetz %e%%f?tors rfor% blnéigg to these receptors, such as

evidenced by a reduction in neutrophil chemotaxis and activation. The discovery that the
present compound is an inhibitor of IL-8 binding is based upon the effects of the present
compound in the assays.

As used herein, the term "IL-8 mediated disease or disease state" refers to any and
all disease states in which IL-8, GROa,, GROB, GROy, NAP-2 or ENA-78 plays a role,
either by production of IL-8, GROa, GROB, GROy, NAP-2 or ENA-78 themselves, or by

-10 -



any and all disease states in which a chenoki ne which

binds to an IL-8 a or (3 receptor plays a role, such
wa@goopasoom®t |imted to IL-8, GROa, GRO (3, GRYT/UNAP?/E71866

or ENA-78. This would include a disease state in

mhich IL-8 plays a role, either by production of IL-8

S t her. mna |ne
1L 380k QTGRS TR p b Rty Thoptsing T b eleased.
suchME bufhdli1SeaY8o $Lat .60 MNFChA dfseliselsB8d ANEBich,!fbr thstafic@ IL-1 is
maj or conponent, and whose production or action, is

a magacenpanend, o sse erasuiciion Piesponse exagerbated, orwearetdd in response

B B R R L o i

an)/AS s Eheeéin Pk Ydepchdaokil@medfatRictiSeasd hedifdanecsthongefers to
of cells and is a nol ecul e whi ch nodul at es

any frderladisdasnsiatee innebigh eehemokine whéch bigds tmndk;8 o or B receptor

plaber o pitel flef Rl b RO RN SEROLAGEH T Enats.

ThisYPRIPKICRRS o KL Wi ﬁ?wﬁfchv‘ﬁ §B1aG€h Ir@e&ﬁfﬁ@f"%pﬁoﬁﬁéﬁon of IL-8
For instance, a nonokine is genefally referred to as

itsdbleionly Hnﬁd;atmng amﬂh@emn@ke@ thpe selemadnudi adruteet limited to IL-1,
L RSRA0ET S rEBe PR AG AR Bl inTRERT s AEuRGPRon SR ark whose

profutt @ orGetibs is &lbedleast SocrdidsMRBiJoBse fdﬂ!ﬂlg Qaluld fherefore be
endot hel i al cells, 20 brain astrocytes, bone marr ow

CO@tqetﬁﬂaﬂ digestse stated pradésted bxHr&¢ i nocyt es and
gf&géédc%e&% Ut(}:ué l(l?‘g[xn 'Z%rh%pﬂ% 1§ t(g g‘F’F ge%lre!gd a%g%ge;)rﬁgg %ha? affects

thenylﬁdIk)lnm efcdlRahditken mbldat:ula r\ﬁuﬂomolimlme‘s ﬁdeﬂamons between cells in the

Interleukin-1 (IL-1), Interleukin-6 (IL-6 . L.
ImmMpRe Apiiapnaiory (%rﬁgn@}opoqqg%?spﬂg%er g% pgtolﬂé]gtugﬁlu%p,ptp% is not limited

to, S }s ﬁ{lﬂly%ﬁ@ﬁm&e 4 §ss '(:) Wh%'h ceﬁggﬂ)dﬁgé\ﬁel@ Fogﬁlsea%ce a

used ereln term™ |ne rs to any
moaek:lnets@énpnally p@fpttredjt@ a:sl‘batngqﬁbcmcbd athsecrdterhioy & onmomdclear cell,

(%e | s and | ecul e mﬁg duI tes inte act“?ns

su é‘?\ﬂé’éﬂ?r%@ag%a‘? O TRy anyﬁ’ P Tt GFYF gr© procu

moh@l@[ﬁ&so RIMeLsi Gt A IPINILBYs, $ib%ﬂlz§’spcs , bsdphfs, ﬁl@ﬁt%ph@l)!téi‘llﬂbﬂ?l%hal cells,
above. A chenpkine is primarily secreted through [

brairy astioaetab banemagny steosesellshenderabdiesatinodytas tlmd/BtlymthﬁyteS

whi t kocyt
LyRRssat SR RuRBT el % 1Rl R Siphgeyigcellsy Examples
of gd)lhﬁes iefided, mat irdlno€BMitsd &) thtsm@ARit 1 TS ¢, ente@ddksn-6 (IL 6),
| es of chenoki nes |nclude but are not l|limted

Interisuk -8 (1L EROTAMOGNE 0SS FGRO-ylphNAPN . 0) ENATP@I0r Necrpsis Factor
bet 'ﬁykig MP-(3, PF4, and MCP 1, 2, and 3. -11 WO
36 0016 PCT/ US2007/ 071866 In order to use the

pr eaehteCiIFAURE tdri 'chehalle" deferid dnynesr@RU pylypeptide that affects the
formul ated into a pharmaceutical conposition in

fungensraefaalieand is it naelegdravbicp megdviriesuiniesatiopy briveetecellvln e immune,
1nffaﬂ1\ﬁ?ﬂ611yooq ’heltngf;(‘)r 8{(3915 fes %s%?sil'f:n?ﬂa@{o.e[ﬁe {e%na’cytlaﬁfngagﬁo%! (AaJ:hemokine is
on coﬁp nB an’ effective,
prlmarlly secreted through cell transmembranes and causes chemotaxis and activation of
specific white blood cells and leukocytes, neutrophils, monocytes, macrophages, T-cells, B-
cells, endothelial cells and smooth muscle cells. Examples of chemokines include, but are not
limited to IL-8, GRO-a, GRO-, GRO-y, NAP-2, ENA-78, IP-10, MIP-1a, MIP-3, PF4, and
MCP 1, 2, and 3.
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non-t oxi ¢ anount of the present conpound and a

phar maceutically acceptable carrier or 5 diluent. The
w@e@sanstoi€onpound and pharnmaceuti cal conposit i PEEUS2007/071866

i ncorporating such may conveniently be adm ni stered

by any of the routes conventionally used for drug

adm nistratio for instance, orally. topical .

par L BRI Bie msfept RRERRG I Befied i B R Rfs fomppated into
a pARyhabeutRANG oM S BIoAdn hetoe@inve Mith @ aladghagRack @fidhs practice. This
_ prepared by conbining the 10 present conmpound w.th )
inventiie theietpieanlsa tdes © Phagppgestieal sempptipycqrprising an effective,

PR GRS SSRE PO PR RRTREA T o

dilemabi nation with a known, second therapeutically

actjve conpound. These procedures may. involve m xing

gr ahlif BEPHY C%O@Eﬂ%ﬂé&@%%ﬁw FUBBPiHy 1p¢qeporating such may
coﬂv@ﬂireﬁﬁiﬂ( & a&nﬁ%tég@ﬁf N 8t e tQuEN@ndERI Sy RIARBF @lukoN.

It wl1 be appreciated that the form and character of
adrifistagopHar meeect, bdlly] tppaell e padntaalthar acinbalaoon. The present

diluent is djctated by the amunt of. active ..
coiEderie HTHR bGP OnY BedhiT e areARY Faplaing the
preSént EMpHURL WAk @RdA0 Ghahiiesu el darrikd andr¥ias k& Rentiohae
carrier(s) must be "acceptable" in the sense of being '
progedipett | Bleepresgint ¢pmpprang nieralsorkgradaiinigtesedoh cppeentional dosages in
co f ﬂlarlrtli'l(% a\gz{tﬁn k%gdnns%gondde grtae rljtl%lalﬁ gcqivter%% ! %grllcp | 'Fl?etse rocedures
&redt v rhé phar radeu FERTUEErY et enppoyed nay Be
ma; @iivobveaiiidigs, g@inul@ihg ané 0bpre®ing bbbl ving the Ex@BWIE ALK Yis
of solid carriers are |actose, terra al ba, sucrose,
approprgate whgﬂpqqr’ed é)g%ga,ra%)gcllq Will beaa}p@gqc&teq@@wég fQr and character of
the%ﬁlﬁﬁﬁ%%ﬁﬁcaﬁ_ %@Eép?ab?ecélﬁra%&q of Bftudnt I&edictlgfég 'ﬁgfltﬁ‘é Xmg{mt of active
I"i'quid carriers are syrup, peanut oil, olive ol
ingveaaliean warthdviiibieitlis toebe Sinthihealr the,rotith ©f adminieration and bthentvell-

may include tine delay material well known to the art,
kng rdlc _fféls AR K %tt@'@aﬁaegmtslﬁ gt Peerye of BriegéamRrible
with RS & inWelifRn® MRe fodRui¥h F&1 Y@ldeRtHicQE to the recipient thereof.

pharmaceutical forns can be enployed. Thus, if a solid

car Thephdrmacaigiea, cartivr epipépad andydre, carexbmpleadither edolid or liquid.

xR ST eREeRaPriebr6 7 ehe rrbIthoie B Sre
acafa, BRbhGERLEh@le, Wehric %3 ¥ndvhe@ilky. ERéthplRFyedralil YarMér lare

be from about 25ng to about 1g. Wien a liquid carrier
syrig, peget oik pléve @il eysdarand die Wid. |Sipsdlaly, thtrearfier on dfuent may include
. SYrup, Ul Si sof el atjn capsul e, steri
X T S Png BRSSP AL SR o Bl cu ygery
distehatd flosuspeitish #ax. The present conpound may be

adm ni stered taopically, that is by non-systemc

adniinvisle vakigty of PRYMacicpligaas eHebeagpplpyet i Brisof applid carrier is
e BB s T ARl by MR el A g o et
fortohe in kgt folth at b anclef orslusdnga. Thapaoma df nolod tdreeeail] vaey evidely
butapr}gferably will be from about 25mg to about 1g. When a liquid carrier is used, the
preparation will be in the form of a syrup, emulsion, soft gelatin capsule, sterile injectable
liquid such as an ampule or nonaqueous liquid suspension.
The present compound may be administered topically, that is by non-systemic

administration. This includes the application of the present compound externally to the
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nose, such that the conpound does not significantly

enter the blood stream In contrast, systenmc
wa@odimns®ie ati on refers to oral, intravenous, PCT/US2007/071866

i ntraperitoneal and intranuscular admnistration. 5

Fornulations sui table for topical administration
eplfiermlé’l (grﬁ tél g ¢¢ ona?vtrnﬁ/faglg]é € Jtnthi aq op %rf t%E raha(golmgpnots or%tg) ?he ear, eye and
noéenidcﬁﬂm&h&dbnﬁwﬁhd d8es ndtvi ﬂ:hﬁt,ly bt 88 Bloods@ad. In contrast,

oi ntments or pastes, and drops suitable for
SYSEANE AHBEHHEAtOR referstth @rale%ave@a\as dtrapegoneatipad dttampuscular

nt may conprise, for topical admnistration,

ad#fl{ﬁ%&qgﬁ%l% to 10% ww, for instance from1%to 2% by

wei goitmdtidnleuiftabetr atpici adininisreryiod Ondhadedicmid coventiili@id

as nuch as 1 % w w but preferably 0 se | ess
PTCPFF&HOIBS%WW O RSPEIH0arBIO4ER @efﬁka}ﬁOGLq% & gt such as
lindnf¥itst RIHEHE, %}éa% otnBhd RS ﬁé@%@rﬂﬂdnﬂoﬂs%uhgﬁe @&ea%lﬁﬁﬁlstratlon to the

I nvention i nclude those suitable for application t
eyd, ha orgkse Dhre @yiee inknedigre nhaytdoomprisayocoppal &bmalssramn fiem

utlon 0 naII C ai ni. b cterj.ci
008 TR S e e SR Rt i of e 1F may
how&&r B6BPATeAsi it hols 1050R 5w b&t%rlef&zlb@ﬁﬁzﬂpéorhplﬁldefl@ﬁttﬁaﬁ B wiw,
application to the skin may al so include an agent to
mopeeretatialdy ftiony(). 1%rd o wéwof theHermsilpion.such as an
S: ;ggg A soag:(r:(%ﬁlnlgcb e pgrgsge%? @gg%tg%llt%%lﬁcgé %(rs:)er ssugtraglgﬁgrs apé)li‘cation to the

skiffoeays , AiDbyd IGE6H f1af rcom@ﬁgee@ staglkaigdédg sbitibhepRsRs§Rbntaining a
i nvention are sem -solid formulations of the active

bagteigidscndrinay b PreRared Ramegisgs seaitar hthorhisy theapreprsatipig! drops.
Lo&yns%qv\g\er e@@%otrg I%Fﬂ)l\{ & tho gﬁlﬁqﬁ%n%lsd PcflaPgh X;ééﬂt Yd ﬁia%gen drying

one or In s I on or spensi on
and to c@nl mq wkiaysichras apalcaholen pusetdheayiand/oma troidtinézeaswthak glycerol or

suit e machi ner h a greasy or non-greasy base.

anq#éwgg§§aﬁg&0%ehﬁ%¢g§o ydr ocar bons such as hard, soft
or chdafyl GinRALAL b Fhsted |a¥&)%19}g £0 ﬁ’l%%?é@@fft inferli®h %&é ée?m solid
soap; a mucilage; ‘an oil of Ratural origin such

foramiummtinds ofctbe agtiveriagieilsnt @asxtomabappbllcaw ofHey ma:yd:be rhade by

ar erivat fa t aci d s 25.as
migpe greeacnggae%ga} ﬁ‘éﬁly \ﬂ‘l‘tlﬁ < P Wc$18 %’ IR Gt Sorfition or
susPERRA 1BNA aghéiRlor @bn-aqusdes AgRI, withhe alﬁ QF Btadld QRCHI® y, with a
I ncorporate any suitable surface active agent such as

gregsy eriogrgreasy dasd. obfiedasemay ¢ AMPH hy@wlms amh ashand, gaft or
hqlt?iﬁz)rg%%#lﬁ’%? %?0166 ggwax a%ét%(lﬂé¥§§é)hh¥lln?u%%ag f\{nlgtural origin such

uspen

as glgloht] @s€ a@k&:lhisyadst()teﬁ’s olive biltor@d Mhtr n’@"deﬁwaivés sughattyasid such
S|I|caceous silicas, and other ingredients such as
as JigiifoPt Aleic palyl tagederisuith i erholisuchoS preRyiens @dxsiol Pw;m@%rogel The
t | r
oA S5 RYSIL 0, TRY, GTRE L3R L ey SO ion
or whrs®alcwurfgcthitesuale bd & gorbitgr @d?_»r@)mh polyoayetbylehaddrevative thereof.

Susci)gg(ﬁl?lg 3&%},?%?&0&%1 ng’{.ll,‘?i lgglglg,it o(eei}b]% g%%ﬂgésogr 1I1(l)'lrrglrgrlug Irrtlja%(l,nals such
as silicaceous silicas, and other ingredients such as lanolin, may also be included.

Drops according to the present invention may comprise sterile aqueous or oily
solutions or suspensions and may be prepared by dissolving the active ingredient in a

suitable aqueous solution of a bactericidal and/or fungicidal agent and/or any other suitable
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WD 2007/ 150016 PCT/ US2007/ 071866 preservative, and
preferably including a surface active agent. The

wo e@alisiong sol ution nmay then be clarified by PCT/US2007/071866
filtration, transferred to a suitable container which
is then sealed and sterilized by autoclaving or

preﬁrye%vrea% }gqeﬁaral:{%(] 1nc?ud11rgu% %uorpnac%ﬁ():/tlvke agertl ar Ihle rest qtuk%/solutlon may

theh ibk laditie@ by &Tﬂ@at_ldnaﬁsﬁs@érfeﬁﬂotaczuttﬂﬁe comtiabN®hichYs @bn sealed and
aseptic 5 techni que. Exanpl es of bactericidal and

stefiRGI 5 ﬁ@écl%@&&nﬁi&iaﬁﬁ@% 8t 98010(0C k3t HaBhnindut. N-1te @RSy, the
are phenylnercuric nitrate or acetate (0.002%,
soliegrzrbk bestariicdd byrfilgreti¢roarg ggnstemigd te Hemohtiied bpen aseptic

cet at oIv s for t ratio
eeBRTE" Sxbip e e SH-RORR BREYRT GeebR Sultic RESRE 2 Gitne
drophdrehepylhRAcriglireat or Jdmt@(m%) Befmmnmnmo@@e (0 01%) and
adnlnlstered(parenterall , that is i ntravenous 10
chiprhexiginssicaiater (V.04 e fuimele salyenty fqréheereparaﬁl@ﬁ plaeibyatolution
r dm ni stration
”wk§£ ?gggg g%%%g% %RF P@Pﬁggg(ﬁadn1n|strat|on may
be rﬂhepﬁs@ﬂi cbmpomeea adrainistered purgueslly Tthet ipbe setrtvenous,
. conmpound nay al so be adm ni stered by inhal ation, that
mtliagluﬁ‘gﬂlfi‘rnf‘}bﬁHt&%\‘?USalﬁHa%"}Sé]I integrectals inBAVagHiAl AT BERBSTitgRea
a t
B R o B A Prepared by
coriVﬁhia'xbreﬁ techm'gud:se "J:dleqlwleeu:boml;ﬁ)ub@ nagrlserteiadmahistered by inhalation,
hni scl osed, here

thaf G5 2 g BTG S DGy AGPAIPT oSG Tofms for such

adrh@SHuABOn %&ﬁ asp‘{rﬁie%s@bfo\fmlﬁﬁitlt)ﬁ Qfh ARAHEd BoBlnkLeraRaybe Bpared
nmy/ kg of total body weight. The daily parentera

by dowageéonadgsicheiquesbout 0. 001 to about 80 ngy/ kg of total

S?gf%mﬁgﬁ“ﬁgs T$1€%%a < rrgsgﬁ)?r m%l%b&l%?‘%g%‘:ﬁ%%m{lg \Afg,e daly oral

dosaBerde®méoWill plRefeitay abliynt ¥u00.01 s e@)u& BORS/lab t)étal 6@ weight.
daily inhal ati on dosage regi nen w g?referab

The ﬁ@}ﬁ Repserabd agsigeiapen apoyb P! o 4P@pk perkenyotal boedy weight.
Thé,NHél t%hﬁgl &%a%'alfeg%gnzﬁl prQﬁéra Wbé)froﬁliﬂ | kng! tﬁ C}IBQ I?ndoai,‘aflmlmstered

at’ the opt quant ity and “spaci ng
ongloSage @re(ﬁérabllyewo pr @ésentimeodginu rild1evﬂally ilaldeheobsigeeelitngn will

he n nd tent of the condition bejng rea
pref¢iebly 3?% Shive 00 ke g PSR A ol Wy lrogaectanised
by BRE b &4l Bf thP @ft'él?ﬂtthebfﬂr‘gd bl lgﬁﬁﬁf& nd %ﬁcﬁg%f tnnﬁ‘!;ldﬁélcﬂlasages of the

opti muns can by conv t echni ques.
preBttnmpﬂnpOmCBwﬂUE deggypriecli tyt thel nigtyreoane exfens ki the cpnﬂmbﬂebelng

art that the opti mal ftr nment.
e it vy Pgsoly F of AP Tuhe. O bOTRICYMBHepR hustgeated
and @bt QcABHiiMBFs RETBE Het@tfmlﬂ@d’ By c6iARnfiéhal RESRAIGEAL NE|ilbYso be
those skilled in the art u5|ng conventional course of

appreaatedrby onel ef silhimie jagthatthesepiimad @oursq of treatment, i.e., the number

of doses of the present compound given per day for a defined number of days, can be
ascertained by those skilled in the art using conventional course of treatment determination

tests.
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WD 2007/ 150016 PCT/ US2007/071866 Conbi nati ons: The
present conpound and pharnmaceutical formnulations
waewonsiong to the invention nmay be used i n coP@i/N8100T071866
with or include one or nore other therapeutic agents,
for exanple selected fromanti-inflammatory agents,
Coll tullcthol inergic agents (particularly an 5 M/ M/ M3
Ar&ce%f-o#ant agoni st), 32-adrenoreceptor agoni sts,

ant Thepeeért vempo@it d phdfhacestica AdrinilBioh € Sccording to the invention
antivirals, or antihistamnes. The invention thus
marzs e wiFetkis, compinatipn wither iadpdscane o mase ptfien dierapgutic agents, for

r. I

RSP PR B BERC ety

MllMgMgh‘e&epVMrtahtagﬁlﬁs@ I3, PadliéholdcBptor hfteragabtiinativy a@atd, vech as
agents, for exanple selected froman

antsm@ticsi HEvakreeIGIYhisarnes. Sthernvantian duptoreddese ot ﬁrlrféaﬁr aspect, a

oo AR AR L & PBET gy gy v o

thespueskn@sngiound fdgethieo tvith ode oamodndther thedapewdicaliynactive agents, for
anti hi stam ne. One enpbodi nent of the invention
eXqRIG ?ﬁ%%@%%ow%flﬂ@ﬂ@a@w%wl thecpHesigipid or an NSAID,
r o BAY
an SRR 0o 2 Oh Bh R Yor gUOBLS B0 BhinfeERIS Bleb Such as an
antéiet cosr aarananiralcdmln aeih@tainine.a0dé embadiRdht df the invb'nﬁ@f

and/or an antihistamne. 15 It will be clear to
enGeBRSRNGS SRINPINAESFompes withe pigpent %P@%Péﬁ?lf)]é’g@aﬂl’ feactional
|
R R i e R
anddar & EDEM mhlbator Gnd@dht hathisahine, or pr odr ugs or as

est exanpl e | ro.al kyl est or
sol é‘{lgé’e Gt toe"E%%s latt@/m? gappy eFﬁ %&Pr‘ffﬁg‘te the other
the%%ht\'d Tn¥rcARM Q) may B@hie’dtlﬁ tRNAT sARY &ir %@z!tmple as alkali metal or
characteristics, such as solubility, of
amingephpenasiacid énigrtem selig, .or prodyigsl olys csleesa forza@ampbdowwaalkyl
est%%] gor eals% t{iE 5 ] ﬁa etfxeam tlehlgycfrhtgsi rP(r)]p 0 1trr]rlugent(|}eln %(::{[g\gl a/ear}ltdzcirnPat%qug and/or
physiBae i drQterBRes @’Q@lﬁﬁs&%l@ﬂ@t?r@ tﬁamemge@mgteﬂidﬁﬂ 1tRe11 be clear
present conpound together with a 02-adrenoreceptor
als@ fighiveiere EpAnRIass th threapewiriagisdicais pear beagsnis prfically pure
ncl ude sal meterol (which may be a racemate or a
single 25 enantioner such as the R-enantioner),
sal budrenahbodnhéththaiyyveh8odencaampasice a comainatiogt@nprising the
enantioner such as the R-enantioner), fornoterol
prepeicemPaRd toactherrvaishe frir adreforeregion @g@lstdEWIéﬁ%@fr%r
such as the R R— st reo sal fanol, fenoteraol,
ad r&%qfﬁ%?tpéqf&lgomét@é?&%‘?’ nﬁ{‘?‘hlél? BIaY B¢ Pentsitads o 4 single

enddkibRUE &lcAlas e ﬁ%ﬁéﬂﬂ%ﬁ%b SJ]@I&E&B?{V@{ICI’I B@Wé'ta%&hlate or a single
i ndacaterol, terbutaline and salts thereof, for

enagxiampi gichhe thei Rrahgaivenef )] {dhrypitayslywhid0may be a racemate or a single

ht hal enecarb ate) salt erol . the
ciaERBinar B oo R Gt el sior . iffgerol eanterol,
narhisf@bRERNBRED], PhrbhRFTON @b Rkerol | RpRRGoIE BRABBRNtind R 8tef32
adrenoreceptor agoni sts are
terbutaline and salts thereof, for example the xinafoate (1-hydroxy-2-
naphthalenecarboxylate) salt of salmeterol, the sulphate salt or free base of salbutamol or

the fumarate salt of formoterol. In one embodiment the 3,-adrenoreceptor agonists are
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-15 WO 2007/ 150016 PCT/ US2007/071866 | ong-acting (3z

adr enor eceptor agoni sts, for exanple, conpounds which
weeevitg®ief f ecti ve bronchodil ati on for about RCI/HS200F071866

or longer. Qther (3z adrenoreceptor agonists include

t hose described in W2002/ 066422, V®2002/070490,

W)2002 933, 2003/ 024439, 2003/ 07 . .
longgisHBS 0§ E’d%ec“\?%déﬁ?ldiﬁ@?%xa%? W&H’EPB 1‘7‘h provide effective

br 20 4§ 09 %C) t:/}% g%% ét%g O%&@O#%%é%%@ﬁ &gomsts include

0 t
O P M PR AL
WQ)ZD%W@X%WOMWGT?@WMO}S@B@M Iwenmd/@mans no)

enzene sul f onam

h |
w4 oY BRI s RS R o B S5 A6y et hy

AL U oo i

6 dthlh@rthﬁp]zy bj BLxdrén@édepioy hobexty hr)clude
dr oxyet dr oxymnet h phenol

U (ET e AT AC T NZ A U et S R A

thyl}- 15
heﬁﬁﬁwéib?:ﬁ’ymnﬁ TS D aRauet v
3- (N-{["gé{l@m M?Xfﬂlt“ﬁyl[z( myﬂGWﬂmWﬁX?mFE@P]‘bhﬂlﬂlR])lﬂ?}-miﬂbbheptyl]
-2- phenyl e m no] phen e am no
o wory ST  teEe CN D L d
4- {}@[2)_4%-){/(% %RQ}Z@ d@l&?&ﬂ&ﬁ%ﬁ@ﬁ%ﬂ)@tﬁ&% AR Inb |- ¢tHNboxyethyl}-2-
(hyli(%mwdmlmﬂenﬂbn 5- yI )et hyl ami ne; and 20 5 [(R-2-(2-{
4- {f® ﬁ%{‘% @E]T3n8:yaopent3ﬁ¥ulf(?ny%%ﬁé%r‘ be OXy hex no?—q?h}%lr(}xyethyl}

2(H3Vd16 etByIptehoB- hydr oXy- 1H qui nolin-2-one. The
renoreceptor agonist may be in the formof a salt

N- B‘Zd?}’r@é%yMt[lﬁll%\) bﬁa@waﬁéu[ﬁda{l[ 2R dcdeelprable aci d

P PR AU G e ©
N- B{thd(Bcph)en;Zl mamlﬂtdmplee)nyl)aﬂnmmm By ihtyuiorgl-2-Bdhydroxy-

namgc, tri E)henyl acetic, sul pham c, sul phanil | c,
2(1@]%‘{1%“@%@&1 Xl%mmﬁe?ﬂ?ol c, 4-net hoxybenzm c, 2- or

5P RO, R S U A

ry’agents in
hydroxy-ethgHtEhylrdsy- | Hx@npdlms2-ofie. corti costeroi ds whi ch

e used in conbination with the co ds o
i nvgﬁ‘? Pgplrefozecepioh aE0 it Zpayheq i ?%Ofg%ﬂme%‘%‘g%{;as
phéaBdcdiRhlly RiceptEbld A8idWRicefdd Ry sdphuric, BY dBERTBLEQTYmA,

activity.
hydroxynaphthoic (for example 1- or 3-hydroxy-2-naphthoic), cinnamic, substituted

cinnamic, triphenylacetic, sulphamic, sulphanilic, naphthaleneacrylic, benzoic,
4-methoxybenzoic, 2- or 4-hydroxybenzoic, 4-chlorobenzoic and 4-phenylbenzoic acid.

Suitable anti-inflammatory agents include corticosteroids. Examples of
corticosteroids which may be used in combination with the compounds of the invention are
those oral and inhaled corticosteroids and their pro-drugs which have anti-inflammatory
activity.

Examples include methyl prednisolone, prednisolone, dexamethasone, fluticasone
propionate, 6a.,90-difluoro-11B-hydroxy-16ca-methyl-17a-[(4-methyl-1,3-thiazole-5-
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Exanpl es i nclude nethyl prednisol one, prednisol one,
dexanet hasone, fl uticasone propionate,

woG2009as5@ié | uor o- 11( 3- hydr oxy- 16a- net hyl - 17a- [ (B€TE81091/071866
|, 3-thiazole-5- -16 WD 2007/ 150016 PCT/ US2007/071866
car bonyl ) oxy] - 3- oxo- andr ost a- 1, 4- di ene- 17( 3- car bot hi oi

car&r%xﬂo%yﬁ%{ﬁxg%‘rn %h];/% eSt 7[3 C&I%O%“llOlCdaICICf éj ?lqlgrojfne?hyl ester, 6a,90.-
dlﬂallgné&ngz(?%?%f?&é%y%cgfooﬂgf)w lgigqyfr@@df&f ﬂf!;vl 4: oxoeandrosta 1,4-

aci | uor onet hyl
dle(lé [1 78 icads e c heid Gafle)romethyD astel (ﬂJutItHSOHelﬂ.l@&-te) 60.,.9a.-difluoro-11p-
hydr oxy- 16a- net hyl - 3- oxo- 17a- pr opi onyl oxy-
hycbrmgy de¢anethyl- ijwéhéYqP(@l@afrlw angostadet- éleseé7 B-carbothioic acid S-

- 65 BE R B S SO b SR vy Aa-methy-3-oxc-

17&-—?@2 (323 2%eti;)’&n;')iethycyclopropylcarbonyl)oxy androsta-1,4-diene- 17[3 carbothioic acid
t et’ramet hycyclopr opyl car bonyl') oxy- andr ost a- 1, 4-di ene- 1
S-cybudmahyakter ando@OueliflSsroylafeyeidwyl- l(ﬁsh&th}@rﬂda (1-

6a, 9a-di fl uoro-11(3-hydr 16a- net hyl
meHﬁ’PYﬁ}@Bﬁ@PﬂﬁW@WﬂE&W&JW )“@&9“%—16&@)‘@%&?%%@0@1%? a5id fe-
ﬂu%ré&?égh%i Fﬁglg g%cgblglg gérogle %tg{s (iébqgagglﬁéﬂ%he??bleolglonate estetr or the
17, 2$tdggropivnitb estd, tudlesdibridt, ﬂnmp@lﬁieatr&)mztsené estdsm dfes oxuingige
fluni solide, npnetasone esters %]%or exa

mow&eép%es@ﬁ@t@uPr@gtcgoloqeracsmdﬁolro BOIHQ%IC%‘?SB%“IC (160,17-[[(R)-
R
ey e R fiene ik OXERO S ooy sk i) audiene 3.20-dione), butixocort

propjchatti BRB- 8)6301 cind15d) | 2¢h LIhIOXle embbdinpnopirdoatepids include
RPR- 106541, T-126. 1 n_one enbaodi nent
u%%ﬁ?l?%?f@?l@woga ?% chitlyeao- 1 Privvdeyolbe-prdpyl-bfad ¢ methyl-1,3-

thl%%gg%ggﬂbgh}lfi%xgz] 3163 e Yz ]d(?&lenﬁﬁhé/al!rﬁétﬁ%lc,[ dda g%la}{(lmethyl

estélh6@9@L(ﬁﬂ501@)aﬁ®p[(Ylfﬁlﬁﬁy]l:ar%oﬁ’yqﬁm@[lldTl9315/&03@4‘6@-1@8&3/1]3(030—
carbothioic acid S-fluoronethyl ester,
amBaM@é%Hdmnm@?%cmﬁa&pvQamd6@%yh@@ﬁ%@h§ﬁ@b&@?aiﬁﬂ@ﬂhﬂdﬁo

- 16a- net hyl - 3- -
hyfi%@f Sé?gneef#% %p?éq?)é’?q—ﬁ% 3335 e thy sy clopypy learbonyl)oxy-androsta-

1 4%1%;{ f%%f)&}{ 01(ﬁ2§<{|@ §1ng r?@hﬁ'e% gglgc?g& b6 Hifluoro- 11B-hydroxy-

16&@&6’[ UHY(QYIﬁétﬁW}Qmﬁr@@ﬂ&h@Myl)QxySMEaﬁﬁlt@ta 1,4-diene-17-
i ene-17(3-carbothioic acid S-cyanonethyl ester
carhqathm@(aacgéscﬂlfqrmqatbyll@(eg Inyoape grapodignent the corticosteroid is 6a,90.-

s TR e T oL o o Mt B

diete fII7|§I lel%gﬁltl(nx ﬁ%‘ g{lorghfathgil ?ﬁt&nb odi ment the

cortlcoster0| uoro-17a-
[ ( 2Ekamplay bf:mrbmydr()ldxyl]so include those described in W02002/088167,

weRbRDOR T R8T e st B PE SV ERbDi e i, womosioosase

WERRIRI9PinEWGIPRAKSER, IS al so incl ude those
descri bed in W2002/ 088167, 25 W?2002/ 100879,

W) 20027526 &, cOMGRO DY Mmlumaﬂﬁadmnﬁnﬂthat may possess
2005/ 005452, .\WD2006/ 072599. and 006/.072600Q. o
Sl I QGNP e YD SUH AL R to“g’“fllﬁl\/\g%t PP o ?Sﬁp‘gé‘bﬁ?n%wamn
thekdptindTide OSSR Ered 3@ HRAbIIVW g PublisHetl PARHERTPBSSHI PR afY Bhtents:

transactivati on and that nay be useful in conbination
WO02003/082827, WO1998/54159, W02004/005229, W0O2004/009017, W02004/018429,

WO02003/104195, WO2003/082787, W02003/082280, W0O2003/059899,
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t herapy include those covered in the follow ng

publ i shed patent applications and patents: 30
wOOR000082827, W1998/ 54159, W2004/ 005229, PCT/US2007/071866

W)2004/ 009017, W2004/018429, W2003/104195,

W)2003/ 082787, W?2003/082280, W2003/059899, -17 WO

wADBAReSE &8%%%{%@%&%5&@?@@@%8% WO02003/086294,

WONRRARE0EE 20200302134/ BABRHB/08YDZ0082066/660401, WO2006/000398
W2003/ 08277, \WD2006/ 00040 1, \WD2006/ 000398 and

and WYASHE6O1687D. Non- st er oi dal corrpounds havi ng
gI uﬁl%ﬁ%[etrﬂnﬁﬁ’l'c% QRS luéB%Xrt ﬁlsﬁl tﬁg r?%); }t)chsééé

for transrepre I on over ansac IVa on an
seldeivitg €brutkans reptosibn nedri tensactifeti @pand tha nidebet inefid in comblnatlon

covered. in the follow ng patents 03
thegpy Jeipds ey, Covvwée@ﬁ?“ﬁd%%%wg W@owﬁ%ﬁ%@?ﬁ% 'WO1998/54159,
wNRA50384280 040831 LRATRP4/0 1 YBRDRBOOGRI Y4195,

W2003/ 082280, W2003/ 059899, W2003/ 101932,

WOURGOR208E 68020002880 1 WIEB0NG2ETONGBIYTB/ 101932, WO2002/02565,

welglSe g7 opd B AR DTV RGP s By @bsioerest

and v\@y}@g/aggw steroidal anti-inflamuatory drugs

(NSAID s). Exanples of NSAID s include sodi um
cr o%@nplém%anth@ﬂl@mmmrv ageitth inejude phosistieidilentidnflammatory
dru%Pﬁg%A | tors (for exanple, theophylline, PDE4
m xed 15 PDE3/PDE4 inhibitors),

I eummﬁple@sf I&SMgtsrihah@e sddittth btdnﬁfg$yc@fe h&ddsainiil ehBum,
synthesi s (for exanpl e nontel ukas i NOS i nhi bitors,

phasplefigiierase§D8)) dehibisess (tonPHINRRI? éheqybvlémg, RIAES ghihitors or mixed
PD@@;ﬁﬁjﬁfnﬁfb%o?sz,qaﬁg)%g 'a[ﬂ?a %ﬁggpﬁlﬂfblt%%%f' lgﬁk%tﬁ’gne srnthesm (for

antagoni sts enosi a’ agoni sts
exaanqﬂagmnt&;al&stﬁ fidIOSExaitpdoss, ﬁ’;apemﬂmmlealamsagﬂmblsirs begtX mtegrin
oni st) or _inhibitors of cytokine

antgwsﬁ% gad%B?SI lieF‘iiBSif;ﬁg%é?Hﬁégeoﬁaﬁﬁﬁﬁmﬁfé (&g dﬁn%%c 2a agonists),
cy t@ﬂfﬂQQhﬁg&ﬁstS HiLe 2P IOVRMAIOR: &R 2S5 86 dsNECR3 antagonist) or

(1 nducible nitric OXIde synthase) inhibitors for oral
inhgdwirnefstytaktineoyynthexiangi Selspwygcrlmmhmm tloraneiemblodueent, the

invSHE R EBEETE S ETERE 5 R FRip PR B OB RS

adrﬁfmsu@@aa% xR pRist@ISOSNEhiVASS tROsR tHbRiQR$QREd ilMW01993/13055,
WD2002/ 26722. 1 n one enbodi ment the invention provides

WQHEB()8 36t WORE0 P eHERn W @b?%&ﬂﬁé%and VB 1 ¥ sA at Expmples of
cc‘ﬂ3tlﬁhl1%u8£‘%&ﬁ é’edt'th?et a%a@és%d iy Wﬁfb’z@é}% bitor, for
a ormul-ati on adapted for

in hﬁi @tel di)ﬁbodfthalt MVEMMnQirbﬂﬂemeﬁw ofl the pRk&nt@51MEGILnd in
of  the invention may ound that is known to
corpbingfpneyith & p&p@@@@]@f‘r@@sq 3 (PalgE ibitpipyfor example in the case of a

formulation adapted for inhalation. The PDE4 inhibitor useful in this aspect of the
invention may be any compound that is known to or which is discovered to act as a PDE4
inhibitor, e.g. as an inhibitor of PDE4B and/or PDE4D.

PDEA4 inhibitory compounds include cis-4-cyano-4-(3-cyclopentyloxy-4-
methoxyphenyl)cyclohexan-1-carboxylic acid, 2-carbomethoxy-4-cyano-4-(3-
cyclopropylmethoxy-4-difluoromethoxyphenyl)cyclohexan-1-one and cis-[4-cyano-4-(3-
cyclopropylmethoxy-4-difluoromethoxyphenyl)cyclohexan-1-ol]. Also, cis-4-cyano-4-[3-

-18 -



inhibitor, e.g. as an inhibitor of PDE4B and/ or PDEA4D.

PDE4 i nhi bitory conpounds i ncl ude
WEee®7As@y@ano- 4- ( 3- cycl opent yl oxy-4- 30 PCT/US2007/071866

met hoxyphenyl ) cycl ohexan-1 - car boxylic acid,

2- car bonet hoxy- 4- cyano- 4- ( 3-

(cyF%BerﬂWo?(gﬂl nrr?ét}l? Oxﬁhenygllcgclzlﬁ eEx%rqg tl hc(a)lr &hﬁp szl ‘(:e}i r{]o%(naar]s_

cﬂcqy@alsqwna@mlsm hm&m prodirfigUarpdFEILI G @mydh) is edcabex aint).S.
-011. Also, cis-4-cyano-4-[3 -18 WD 2007/ 150016
PatP@ﬁ/ VS2H¥7/ 071866

(Cy@tl%ﬁ’gﬂ(@éxl iftfebof &'E'P& %é’éo 81%%; 1? h%ﬁa@g( 5 l?ifcgqpo%ﬁét-

l'icaci
pyreditgyd; [4mm@trheg§1)m5thpmésh}ahbx3f [d}bm,lHth@llfB acﬂatarmde) from Elbion

(IR gh | ORI AE e VY U (opbt G5 Einbireh) 1998, Abt

P.98 '\ngg refefdcB NS 9474585020 9); a 9 benz lademne denvatlve nominated NCS-613
pyridinyl)-1-[4-f1uorophényl) ne¥ ] - 5- hydr oxy- 0- oxo-1
(INSERMp ID-34 bﬁcﬁolarﬁhj@)smém@mnﬁlﬂghmng K’llduglgeirhenbbdlatepmle PDE4

. .15t h. EF t d Sept .,.6- 10, Edi nb h)..

i} e S AR I GO SE R gD e e

derPrafi@8 ébél:l@géﬂbzn Ry6es HMRd Mewmno) 15abeK NGFrdfd Ryowa Hakko; V-
(INSERM) ; D from Chi rosci ence and

: 418
112§éﬁeﬁr©md\lmdhgmﬂella Ib&rez ol iEay Rpsmkl APmEA ongdhir iiesp Soc (Sept 19-

ent i.f 18, ( 0 an attrihuted to
ST 0L Bl (P OT0 AP P BMaRh3ta by
(cyKb()@i/@yhB&K@xy)fN Y@S%cﬁlﬁ&ﬁ& pY¥sididy1f- ﬂqufﬁ%ﬁi&ﬁeth&&ykl&anzéénide) (see

11294A fron1Nap (Landells,  L.J. et al. Eur Resp '
EPOA{IR | &@éﬁn Epmbergepe. S0 Expmplectiheiesy): ggb@]&lazmone

<W%>3§§?/3%%’03< ﬁ%ﬁa S de PRhafeaiifd) () BIUAKEOAS-b3mony

1 2|,3c 4 4lmﬂ@jm&ﬁhy&rbkﬁeﬂmﬂmxgé)mé&gﬂ)enﬁffcml ,6aphthgridn6- yk}N N-

HWF Gﬁh&‘??ad'@h% Qi%écrh( 9‘}1 ﬁggégibaﬁr?’&ﬁ’: By h%;ﬂ?‘g@ﬁ becn prepared

and) }Hﬁﬁl@ﬁéﬁ &d WB%IQ Ouildnl fA2Rtand00SH Y )1ing Lﬁﬁ&oa@(/elo ment by Almirall-
, 2, 3, 4, 4a,710b- hexahydr o- 8- met hoxy- 2- et hyl benzo[c]

PrO[distI]mNMﬁw/UMSﬁSGrqm]Vemaﬂs i T-44p (DyypbbBeiyam; Heji, K. etal. J
whi ch s m RDE3/ 4 i.nhiQhjtor which has been
Ph%P@ﬁ@#%wfﬁﬁﬁééggQ@EEﬁ'gggﬁmﬂy¥%§§ Gul den, now Al tana;
ar ofyithdr PO RN RIbi o BV@INGHINRIN arb Yis®loded the pibIRAS foddrARional
VVb54/ UMB65 from Vernalis; or T-440 (Tanabe Seiyaku

patpnfjappligations WAD2004/(267Hn Y @8@@4/0@8@3 &1200998399 8¢ (21 Fxample

oo DR AR PR RS G DR POSAON RO,

WEMESIGHaB5Hnsl ﬁ«z\%qweo@fmlaﬁo OYOO041iR286823,
W2004/ 103998 (e. g. anple 399 or 544 discl osed
t heE&umples v@%@ésol@fmg 2genfpatg diyse gomagundaghas asy aygo g gnists at

the%'l%car\(%g Q&gé%}%o?ﬁs artléﬂllilr thgsetéaﬁ‘g%ﬂg@s \Qlfucﬁ;aﬁ)%%tagoﬁﬂg of the M, or
es of antic I nergl c agent are
Mgtrh@&)rs;@lmmm:@nistsatf tie M, A4; antladybniestsostor pan-antagonists of the
M,/M,/M; receptors. Exemplary compounds for administration via inhalation include
ipratropium (for example, as the bromide, CAS 22254-24-6, sold under the name
Atrovent), oxitropium (for example, as the bromide, CAS 30286-75-0) and tiotropium (for
example, as the bromide, CAS 136310-93-5, sold under the name Spiriva). Also of interest

are revatropate (for example, as the hydrobromide, CAS 262586-79-8) and LAS-34273
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the nuscarinic receptors, in particular those
conpounds whi ch are antagonists of the M or M
w0 e@epsores, dual antagonists of the M/ M or M¢1TVBS2007/071866
receptors or pan-antagonists of the M/M/M
receptors. Exenplary conpounds for adm ni stratl on VI a

whg:lﬂr}sa dat Iog)en gq’gégg@/giﬁr atﬁx%ﬁﬁgv (%f O}g?tﬁl)ag r o4 rmmstratlon

rom € nane

mcwde@v[emepmeqmmwwmm)warﬁxmmi EAR$33098- (Jmmmrdms 133099-
CAS 30286-75-0) and tiotropium(for exan‘g,I
0748rf@1iﬁheélydl@m@ées@éﬂgée@he g@n‘aEmhi@?) Phdu @%(CAS 5633 20-5,

solgﬁgﬁér\fﬂ% naﬂ%l Bfid ag d?%gglg%é 8%%5 g@ﬁ%gg@%é}@ [cAS 124937-51-

5, AAS 424@837 5]296 YD tRO vt dt& GOTdouTAET TheS2 0@ DIedrd1)3 66lonisni Ehr

exaghulF. Bl ATSHHEG 58 20T e o MelB g Mare agnomen), Tospium
chl%ggcgg%@@los gany £rﬁ%ﬁf&a&1§QéAk3z3199$8 84-14or @AS%§478 38-2 for

0/-7 tor the hydrobrom de sold under the nane
the Eneddhax )ﬂ,so brybwuby XM O)TAB! 5636 8ad&0 e, nangoVekicae)er t he

P L S 5 SR OLBRAI S o gpspap

wad Q@OS/ @0474& The $RIsEntWAEDinakiBes Men@e Bk bRl not Ligtifel @R UM
exanpl e, as the brom de, CAS 26095-59-0, sold

(fo
(31¢ndfe)r3 (%}dnaﬁble&;]da@n@ﬂ%ﬁ 8 dipredhaypiSamoniehicoelote2. Ioagne iodide;

BRI ey O et

broafide;sol d under the name VeS| care). Additi onal
corrpounds are disclosed in W 2005/ 037280 WO
4-Bodwrpubrgeyamngthyhlol -l ebesimethy hexy lsthel ipk-esent

b are not limted to:
azo?gdﬁtgéﬁlgg%ﬁ'g? ()Zd,tagfé(})lyggl%eh%ﬁenyl et henyl) - 8, 8-di net hyl - 8- az
(1RBSRBI(2yehmal- 3,22111311@@91(3&13163) $-owbitie:8- {2-[(phenylmethyl)oxyethyl}-8-

end o 2, 2- di phenyl et hyl) - 8, 8- di net hyl - 8-
az ?@Fﬁyﬁfﬂ)[%gé thffng omidenct ane  bromi de; 4-

[ h y @b‘ﬂﬁ% %h&imhnsagld %%EQ Yhdrade: coinp%uncﬂ whien M}é@me{éeh (?ﬂ( YI]S patent

yl'}-1- 15 azoni abi cycl of 2. oct ane brom de;
app(lﬂ;ﬁ{;@g)()/%"(%-l clylampo@tczl h}hreph b y¢fetehy¢ fo-tBe ﬁg:bqulared{to @ractlce

h | ] et hyl - 8-
the gy e Th S b i BBl de. ot her
L
e e A

bicyelelrpbloatagelidsidesi n by reference to the extent
3- ({e%giﬂ‘)' £ %%ﬂ%y‘f 8p£z% kil %?0[3 30 1588_P5 SSER L P $ i end nese

(enﬁs)ﬂgt@r)eﬂ%ﬂ(ﬁcmm@mmal é’thylll)-StthaQﬂéW[b[Z ovllloirey! ) - 8, 8- di
octane i odide; 3

1
3- ((e@éﬁ)d%)me_th}é 8 zf?@thﬁwclo[é 2 1 gczta3 bl})—@y?c dip f@l@rqﬂlonamlde
3- (&BHO)CSS—He)th}g g2aAll ‘tﬁbﬁ%{k.??lr 8&'30?1') t2fi hl{f)henyl -propionic acid;

(endo)-3-(2-cyano-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane iodide;
(endo)-3-(2-cyano-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane
bromide;

3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propan-1-ol;
N-benzyl-3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propionamide;
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(endo) - 8 -methyl-3 - (2,2,2-triphenyl-ethyl)- 8 -
aza-bicyclo [3.2.1] octane; 25 3 - ((endo) - 8

wo p@rhyioi6 8 - aza-bicyclo [3.2. 1 ] oct- 3 -ylPCHRSBO7/071866
di phenyl - pr opi onami de;
3- ((endo) - 8- net hyl - 8- aza- bi cycl o[ 3. 2. 1] oct - 3-yl ) - 2, 2-d

[ I
e BB R B Tyt Bt 2 Yogane
iodzdeni a- bi cycl o[ 3. 2. 1] octane i odi de;
ano- 2 henyl - et hy

1 bsnwlrgeﬁhswndg%zlaﬁm %%ay IzSClP@ S1lppt- %rczl)a?n% diphenyk Ryepyll-urea;
3R R SR e A o B Yty gy
N-[i3ptiarnip)-8pnehans- gzesablpyclo[3h2 I1 ogt 3-yD-2,2- d1ph|en3[/13prgpyl] -acetamide;

0 - 0-adzZa- C 0|.o. 2. .

N-bemt iﬁ)m%ﬁ @ﬁwqe@r%aloshgﬁﬁaﬁb-dy%%ylv%op%-benzamlde'

P / /
3- (%gﬁ(y f)]-%%@l%}g Scéi}bﬂgjﬁ%?/(ﬂz 2015 i p % r%y2 di- th10ph§:n % yl-propionitrile;

(enSGHMHWWO-BQahanphde;ybdathy][) 3, &dlmethdtf&ammarbldyddﬁ 211]octane
o enzyl -3- [3-((endo)-8-nethyl -8-aza-bicyclo [3.2.1]
iodigtes . 3” yI) 2, 2-di phenyl -propyl] -urea; 1 -ethyl-3-

N- [B%(ér(d@ﬂ@%etﬁylniﬁhfbybmﬁc@@az Piosyslyp-1 @dé}hﬂlyl—propyl]—
oct-3-yl)-2,2-di phenyl - propyl ] -urea;
bﬂN&W3H@Q@ﬁmé9 8- nethyl 8-aza-bicyclo[3.2.11

RSy RSO AR AP L AR

N- [Q»C(t(erﬁivo)’ B)methy= @hﬁﬂﬂﬁlﬁyﬂo[@rﬁpﬁébﬂﬁ ybelllﬂ[ﬁh@ﬁyl propyl
endo) 8- met hyl - 8-aza-bicyclo [3.2.1]
Hwﬁ%$@%ﬂ9PTnQb2@HV@%hlophen 2-yl-propionitrile;

3 I
R S IR o PP PP ol o e B
bichelp3-2. ( potag bBnmde.hyl - 8- aza- bi cycl o[ 3. 2. 1]oct 3-yl)-2,

2- dlphenyl pro enzenesulfonanlde
[ 3- FRMdGPmBo H%ﬂu ~aza-bicyclo [3.2.1]
(en@@f 3- %2( Wekticy2 SidR t}ﬁ&)ﬂen@r PPythy1y- WSeﬁmethgl 8-azonia-

(endo) - 8- net hyl - 8- aza- bi cycl of
bw@dDFﬁﬁykmnmezxmkphenyl propyl] nethanesulfonanlde;

d 15 do).- 3- -diphenyl -3- . . o
e e O S BT T y-oBieebiprchpylogang fodide:
(en@H)- @(2Jayzmbci oldBp1nHl SR ISR MR yIB-aGHIat 1€ c1 QTP baEise

i ncl
bﬂ@@ﬁ@o) 3 ( 2- met hoxy- 2, 2-di -t hi ophen-2-yl -et hyl ) - 8, 8- di

oSG B00L 2 PSSR SRS LA e
md&Qﬂla bi cycl o[ 3. 2. 1]octane |od|de

ﬁ%ﬁs (2-cyano- 2, 2- ghen - et hy
(ené%? H0: %Ze@rélﬂ%he@r?cy $BY-S, &dlﬂet@ét%wnlabbleyﬁlﬂé :2.1]octane

iodide; and/or
(endo)-3-{2,2-diphenyl-3-[(1-phenyl-methanoyl)-amino]-propyl }-8,8-dimethyl-8-azonia-
bicyclo[3.2.1]octane bromide.

In one embodiment the invention provides a combination comprising the present
compound together with an H1 antagonist. Examples of HI antagonists include, without
limitation, amelexanox, astemizole, azatadine, azelastine, acrivastine, brompheniramine,

cetirizine, levocetirizine, efletirizine, chlorpheniramine, clemastine, cyclizine, carebastine,
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(endo) - 3- ( 2- car banoyl - 2, 2- di phenyl - et hyl ) - 8,

8-di net hyl - 8-azoni a-bicyclo [3.2.1] octane iodide; 25
W@ 200d050036 ( 2- cyano- 2, 2-di -t hi ophen- 2-yl - et hyl ) PGI/BSTIOTIE71866

t hyl - 8- azoni a- bi cycl o[ 3. 2. 1] oct ane i odi de; and/or

(endo)-3- { 2, 2-diphenyl - 3-

1- phenyl - net hanoyl ) -am no . . .
cxpriigB o QB RRRAS) BaDBhmonstsrugsing dowiappe, fhgetindene
ebRfifd] @Pinabtihe) Nefl@irbaeh, MesdoféMadine NVEWUrbyYind, Okbdafend loratadine,

conbi nation conprising the present 30 conpound )
levpepdastiier mpalasting PRquEEiagoRigserinERapgipgiieomeglizine, norastemizole,
AONi-: i W i i : | 0 :
oloBSh 3 Pifask 1 tififime brbliRithink; G i A BN AR ermelastine,
5  tricepeagife indantipe]idine etparticilarly, degnoiaef ilevacetigzine, efletirizine and
efletirizine, chlorpheniramne, clemastine, cyclizine, .
fergiraast ﬁnnae?urthez f”\heslzw’?ﬂ_iﬂsmi@lqﬁcﬂfpw%@ e comprising
theg}fgsreﬁh% nd€o &Hér%ﬁl?’éﬁ'ﬂf@ntagonist (and/or inverse agonist). Examples
escar boe hoxyl%ratadlne, doxylam ne, dlnethlnd%ne,
of EBasttagoeistsepichidst fonexamplegthase zomppuidxdi@omdiingy02004/035556

dr, i totjfen, |oratadine, |evocabastine, .
and 5 oPRE00AE s 418 hbeiS et S ERpr s RR aSEichemey be used in
10 cofBi@htid Reth Her &thRind®loe the Pr@RAL aflleRton McEi¥RStagonists (and/or
pyril am ne, Eronetha2|ne, terfenadi ne, tripel ennam ne,
inveespeperysts e, the Hdripeappirator wsarapld, the icpmppungis esclosed in Jablonowski
arti.cul arl ekt L&) vocetirizine, efletirizine
et%hgjw?%xo 3%§§%ﬁ§?3§ﬁygxpé$ther enbodi nent the

I NVENSHemyddéShe anveatiti pidk/iden a ompinatbmgompiidng the present
present conpound tggether with an H3 ant agoni st

corpppiddpeqthas evitier GGBRIreseptor pRiaapIiats Suchras da-diflugroNi (§1%-3-(3-

. N . Ah - oo o e
o e S R ey e s e
phangpeppydycyalohagaatsheantideceh may be used in 10
conbi nation with the conpounds of the present
i nvention include antagonists (and/or inverse
agoni sts) of the H4 receptor, for e%anple, t he
conmpounds di scl osed i n Jabl ono Lo at al., J. Med.
Chem 46:3957-3960 (2003). In gégh% odi nent, the
i nvention provides a conbi natyon conpmn sing the

present conpound together wt CCR5 receptor
ant agoni st, such as 4,4-diflu@‘o-N ((1S)-3-{3- 15
[ 3- et hyl - 5- (1- et kyl et \hyl 1,2,4-triazol-4-yl]-8-a

zabi cycl o[ 3. 2. 1] oct
arb oxamde: N N ¥ 04N

henyl propyl ) cycl ohexanec

In one embodiment, the invention provides a combination comprising the present
20  compound together with a CXCR3 receptor antagonist such as N-((1R)-1-{3-[4-
(ethyloxy)phenyl]-4-oxo0-3,4-dihydropyrido[2,3-d]pyrimidin-2-yl }ethyl)-N-(3-
pyridinylmethyl)-2-{4-[(trifluoromethyl)oxy]phenyl }acetamide:
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F In one enbodi nent, the invention provides a
conbi nation conprising the present 20 conpound
wo ogetihwie Wi th a CXCR3 recept or antagoni st sSucPCEES2007/071866
N((1R) -1-{3-[4-
(et hyl oxy) phenyl ] - 4- oxo- 3, 4-di hydr opyri do[ 2, 3-d] pyrim
di n-2-yl }ethyl) -N-(3- pyridinylneth¥L)-2-
4-[(trifluoromethyl)oxy] phenyl } acefam de: -22 WO
2007/ 150016 PCT/ US2007/07186§ 'f~a NYN FFA
F ON The invention thus proyid in a further
he

aspect, a conbination cqimp! i sig present conpound

together with a PDE4 in e invention thus
provides, in a further aspect, conbi nati on
conprising the 5 q;es?gﬁfﬁﬁﬁpﬁu together with a
02- adr enor ecept or agﬁh Theo i gvention thus
provides, in a further aspect, ctbi nat i on

conprising the present conpounH ogether with a

cortjcosteroli The, ventlon t hus provides, in
fur {l’h%}nvg%tb@ct?lus EFOB ith atfP%l?Fré‘BRFﬁF PSORGTAREN CB‘PB%‘H% the

pre§&ﬁ@%ﬁ§uﬂ&9§étﬁéfwﬁﬁ 5 PDR4NAMLRLET 0i dal  GR agoni st. 10
The invention thus provides, in a further aspect, a

conﬁhmaWﬁmmnt@nppmwuhglnhéuﬂmr@agnna@@nmmwndntagenhegﬂw

an _an The invention thus
prefing pABaiit hEdon P 1y B cert  Beina i on
CONPhé Fivegtidh@us Pro@RIRALin 6 TR AhdcO d&bAMBInAGA BoPrising the
anti hi st am ne. e invention thus provides, in a

Pﬁ$@ﬁPh@POGEHQE@hﬂaN@bﬁﬁﬂmﬁﬁﬁﬁﬁﬁhonpr|S|ng the 15
pr e%g@ LV EQERO, P Pltogﬂi%g I]ﬁ tra f]\”ll\{ltﬁlﬁﬁ agbecplzzt%ohl%ma?lﬁh %mBHﬂng the

r enor ecep ventlr o

pre@e[rﬂNbKﬁpSund tﬁgahémﬂﬂhe ho@steadiial GR agifidtnat i on
n&r|3|n the present conpound together with an
ant TRABIVEREIGhES Bivyidgs.pDEfurthes aprsich greompipgtion comprising the

re%iﬂ'@b ?ng&ﬁéﬁ{]ﬂﬁ%% %ﬁlcﬁgﬂﬂe?gl%gelﬁonvem ently be

presente use I n
The invention thus provides, in a further aspect, a combination comprising the

present compound together with an antihistamine.

The invention thus provides, in a further aspect, a combination comprising the
present compound together with a PDE4 inhibitor and a [,-adrenoreceptor agonist.

The invention thus provides, in a further aspect, a combination comprising the
present compound together with an anticholinergic and a PDE-4 inhibitor.

The combinations referred to above may conveniently be presented for use in the
form of a pharmaceutical formulation and thus pharmaceutical formulations comprising a
combination as defined above together with a pharmaceutically acceptable diluent or
carrier represent a further aspect of the invention.

The individual compounds of such combinations may be administered either
sequentially or simultaneously in separate or combined pharmaceutical formulations. In
one embodiment, the individual compounds will be administered simultaneously in a
combined pharmaceutical formulation. Appropriate doses of known therapeutic agents

will readily be appreciated by those skilled in the art.
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form of a pharmaceutical fornulation and thus
phar maceuti cal formulations conprising a 20
w@eobiltsmié on as defi ned above together with a PCT/US2007/071866
pharmaceutically acceptable diluent or carrier
represent a further aspect of the invention. The
indjﬂ{‘igdual compounds, of. such conbi pati ons ){Cak[)go
' o]

admi A7 SPEPEA BT Rey e dp d ML PR PORicE MEb Eapgositon

corBfii @4 €or@bine@oMNEE pRiaT FBspulnC@bether with aidtRisherhfeutically

one enbodi nent, the individual conmpounds wll be
actygetiitst er ed si mul taneously in a 25 conbi ned

pha k t.] [

P hor Do arHddiE bl PoTe e ih S url iR RL AR T B R b B
corhprissee 8 korhbiadtiomoftthe pasént co@poifd BQEREIGEINA EDE4 inhibitor.

PCT/ .US2007/ 071866 %‘lge Jdnvention thus provi des1 in a,,.

f ur TASFVERHILTUS BrOpHiSH B & dBHE 4PPEhApbagcgpical composition

] > o]

e R B e e b P S TR moeceptor
agohi@. i nvention thus provides, in a further aspect, a

pharmaceutical conpositio 5 conprising a conbination

of {RGTPPREIMTULBISKITHA™ £ S@R% &FPesh @Phapseutical composition
corh@%i@% 5 C5mbindfiéh bIHE PIe'séHi chiSuR] P¥LHESwith B cBribUSL BRI,

aspect, a pharmaceutfcal composition conprising a

conbheatvenmonothus provpleg e ntfuitiompepesy atphgehdventical tdmposition

32-adrenorecept or. .agoni st. The jnvention thus .
ComPIREEEOM PRI of i B ool sampoungd icifemeidf P pteroidal GR
agdp@posi tion 10 conprising a conbination of the

present conpound together with a corticosteroid. The

i nvéhe ingantidnibupproviddesn ajfurtker faspech @rphagpasenticagcomposition

har cal i L . : P

co BB E e R SR Pleb R PR R SRR ORBA Rl

agomhé inverdt® thoy pidkides) ih husrtidr avpedg S, phudinaefitital B&hposition

aspect, a pharnaceutical conposition 15 conprising. a
corppBRhacBhination pfdhp peesa coppmpylivgcthegrithap apjihitfagpe.

ant i . . Y . . . B

o EPHLRSGOR s gl SOOI UGS i
corapiiing & tagbiaat@ndys thapresent @dbmpbendotogsthat witlo MXERRIreceptor

together with an anti histam ne. The invention thus
antgEPitdes, in a further aspect, a pharnaceutical

conpps lngbﬁ)tﬁbn tﬁﬁﬂ?ﬁo‘vﬁie@,% q f&@l@'a@&‘c{, %lf])h%fméc%ti&ﬁ ESfBhation of

conmpound together wth CXCR3 receptor 20 antagoni st.
theTimeeniting grpethen wiithuasCER Hvécdpor antageniftur t her aspect, a

Phay fECSL Gl CODLIBLLOR. A, R S A0S e
examples which are merely illustrative and are not to be construed as a limitation of the

scope of the present invention.

BIOLOGICAL EXAMPLES

The IL-8, and GRO-a chemokine inhibitory effects of compounds of the present
invention are determined by the following in vitro assay:
Receptor Binding Assay:

[1251] IL-8 (human recombinant) is obtained from GE Healthcare, with specific
activity 2000 Ci/mmol. All other chemicals are of analytical grade. High levels of
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The invention will now be described by reference to
the follow ng biological exanples which are nerely
WO dogasewas i ve and are not to be construed as aPCT/US2007/071866
l[imtation of the 25 scope of the present invention.
BI OLOG CAL EXAMPLES The 1L-8, and GRO-a chenoki ne

rec OISR Bl KGR AP A8 Do e P R Nrpemgys are

indA3 @@Ly RPreRRAGRHOK- 2B et ThiASS Bhimstel SRy (AHB) &é?l'é I8Wescribed

reconbi nant) i s obtained from CE Healthcare, wt
prespaslyf(Holmese £4 a/i, ﬁyﬁmwﬁ,ﬁﬁﬁnmm)\l Thfomh@bramh@wmp@red

g b iRt g hRT PR PE s R B 20 ep 195-

22((9 1934\ Vip€orpgratdthefXCRZ relférené th)ReextSt ré l%ﬂtt@f)ﬁap@fthe present
i ndividually expressed in non-adherent i nese Hanst er

mempangs,(CRFfDt thas theshogroecgaigatiomlurter by moflidigd g/ 4¢rdy] FasHCdy (pH
5 8 ,
7SRO PR AL IS IR RS N
te“%%é@&%%?';ﬂ%m% cBlotyensulficBin AEE 0 LAY PRuEIR Ad 0.1
mgéxl pbtiniedUelisede hanpgeapad anﬂ bmtpﬁ%se at 2,00t ford9,min. The

except .t hat.the ho nbuffer is modified to
SuP&HW%Hﬁ anqr@ge(qu 88%§§X gl NG 8o 4L heguperpyRRid discarded and

| th
ks SR8 & LE o P BT S e RBLL g Mine BioRad
reaﬁéﬂi@ﬁécﬁi@l}lg t@ maniflturds QR8RS ukingbdvihe berufDAIBmin (BSA) as a

rotinin. Cells are honobgeni zed and centrifuged at
Sta la0d0 rpm for 10 min. The 10 supernatant is

Cen :‘lllslggigg ﬂgﬁg 1} Qoﬂdglgn‘g%d g%lg Sg{ngiig aé) u%roxg%l%r i?}%ﬁ% K@@n&smg
whaaftgérﬁi apotwidebéadatin o06ivelldeite fomeMesbigeSCHRAGXCR1 or CHO-

reagent according to manufactures protocol using
CX6iRA ave psanantrmizt] it the p88A)N te tandisg hwffkarfdr 3(Aiin. fo=4°C Buffer

congy 85 L RaBAT TS e e Y DEP Al e T BESGg. Ik mM EDTA
ol N kR e MR AR SR T R i
corhptﬁu‘ndrcoﬁmntrﬁﬂomb&‘tweémt n¥CarBLE T el and(fmthM_S(Z GOITCMltratlon of 5%).

ASTHY 35 R PR S S P i SO P PR 0.1 i

binP¥EBudfer 4RK rhd¥Sbrhhedaind @ 144 C‘PI'AI(S‘ 3n%lk ch@lgfﬁﬂﬁiﬁﬂq)gws

1
concentrati on between 1 nM and 30 uM and fi nal )O

din&@Raafoald] Qnﬁn@f)arﬁ%lforﬁ%) ARSI % BSRemiQ) 18EsMVi [ﬂ12$@11wsl |P1ates
pl ates (optiplate 96, Packard) at roomt enﬁer ature,
are(yhakepon wlﬁ@@lﬁgf% dfhour, aphetendefBicabionghel te@az%r@mp@t 2,000

rpn(l §0r[5( r%mcal{]n C%Wnt%g R{Q e%p bount counter The recombinant IL-8 Ra, CXCRI1 or
Type 1, receptor is also referred to herein as the non-permissive receptor and the
recombinant IL-8 R, CXCR2 or Type II, receptor is referred to as the permissive receptor.

A compound is considered active in this assay if it exhibits an IC5() value of < 30
uM. The present compound is expected to test active at an IC5( value of about 13 nM in

the present assay.
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di met hyl anmoni o] - 1- pr opanesul fonate), 0.0025% BSA and
0.23 nM[1251] IL-8. Plates are shaken on a platform

wo oro745t0ur, at the end of incubation the platPCT/WE2087/071866
spun at 2,000 rpmfor 5 mn and counted in a Top
Count counter The reconbinant I1L-8 Ra, CXCRl or 25
le?x Areceptor is also referred to herein as the

—ﬁm%e%*nf—%ve receptor and the reconbinant 1L-8 R(3,

CXCRZle@froﬂ_Mpﬁlelrﬂota)ﬁﬁﬁ.‘s@W fsrpeﬁ‘érrﬁ&f ePrirfgytHanAs nel€ophils are
erm ssive receptor. conmpound i s considered active
isolagedi ffprg pgidpheyalivhole bl@% upng eigall desontipapuegigficat aptrifygation,
dex}[@ C?Qv ‘ﬁ{é‘noﬁ %’%Rﬁb‘!ﬂé R%Mép %te‘%ﬂeﬁﬁat{r%tﬁ @t 'SV@XﬁLﬁ%r GRO-

alue o0 e prese assa -

o, (MRAN0 afels B6:UGn AeTHIUSADEhaA{bEL 86596 ﬁmﬁﬂ%ﬂ&hm@a&@hemoh
neutrophil chenotaxis assay is perfornmed. Primary

SyfierreiNewe drphsphiaitershuse, YBo| Brecagonisbeansentrasioaused s EECE0
s WPE
cor e e AL MO P s SR Ebone mrembrane. A
corhy@ind.testdikis phenmbhted adthatht sellslprBr ([@?ﬂ@hﬁ&)lem ton BRQoH o the filter.
(CXCL1) are placed in the bottom chanber of a 96
Chwnblakismallovmdetn‘@ecrceémrzﬂﬁ'ﬁxinu@yi;t ehmmNéﬁimbinéluhabH at 37°C with

90 pogo M ar oL ap oS TR s TBRERBer & 5Pl SEF b mjeraced
cel@{n ?he‘r’o E@G‘Eg‘{ f Qr% Eﬁ%ﬁgﬁg@ﬁr %Weﬁ Iplat%) rﬁﬁ}%%‘&lfg eclfet ﬁgasured

'S prei S prio placenmen
usihfe limipeabnt dedl xﬁaﬂllﬁ@rassaymemﬁliaﬁﬂlﬁ Hremagdd, deitk o pWT). Each
proceed for 45 mnutes_in a humdified incubator at

san@;le@ tGftedhimdyphisgteepd eggh Gpﬁ@%%re@f:a% 8t I e figes. Positive

corﬁﬁﬂ b&g ar& @ﬁls%%u@@&nh&#g%ﬁﬁé’@gl@ﬂagr ﬁﬁhﬁﬂl chemotactic
s int bottom ¢ er are tr erre to a

resﬁ(ﬁ}swa The pt @tiee cdites ursahlusatedt)as Wﬁhm rChdmokuse addeal to the bottom

chpfies 5 Sk e et et SR L AeGhi el represens
the%@ﬂnb&@ﬁ@a@ﬁ?t %@% &gg’pound repeated at |east three
times. P05|t|ve control cells are cells w thout

conpoordpandds ceamilerasipedse Htit ¢xheditsei IamnyadirerfotawYli ¢

15 response. The negative control (unstinulated) is

wi th no chenoki ne added to the bottom chanber. The
CDiibIRiaRE SVhelk B6sd adlgy:positive control and the

negative control represents the chenotactic activity

of Arenpeiundis tﬂste,fbfqy(iﬁ@ abilitys tocohibitdes €8 Qge tnidueed dxpigssion of the

exhi of u 20 CD11b Human Wol e
intggrif (gbzij@)s%neu%)% &mlnw é%{yllé)ad‘f or its ability to

I nhBRidd it b waROanl) nﬁu eGueXiPlyaEeiaad a0 rhin§rinkdt@Fiihihg 0.2 ml

CDIl Ib on neutrophllg in huﬁan whol e bl [)Egld gBI ood |sg

of weekne Yalivn)Hapgring The blopd év kapyal 376 uatiiplacadomice in step 5 below.
Coﬁ%%ﬁ&gﬁoﬁio%tlﬁlolﬁls 0% tgel‘?dimted to 12 times the maximum final concentration,

120 uM. Half Log serial dilutions are then performed in vehicle. Ten microliters of the

compound dilutions or vehicle are then added to the appropriate 12x75 polypropylene
tubes. One hundred microliters of whole blood is added per tube and incubated for 10
minutes, in a 37°C water bath with initial (gentle) agitation and again at 5 minutes. The
GROa stock is diluted 1:166.66 in 0.1% BSA-DPBS to "12x" concentration of 120 nM
and 10 ul of the GROa. dilution or 0.1%BSA-DPBS is added to the appropriate tubes so
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of wor ki ng Sodi um Heparin. The blood is kept at 37C

until placed on ice in step 5 below. 25 Conpound
wWGer@eks®oé uti ons are then diluted to 12 tines PEEUS2007/071866

maxi mum final concentration, 120 uM Half Log seri al

dilutions are then perforned in vehicle. Ten

thaf gl GBI Sretitusioh 2R 10 aM, S35 kR bl ipited e 0 Rin at

I
374CURRR o éb e ne%ﬁ :lgftﬁ?onrgngr ghllnta? 5 %mﬁ{ltemhﬁ)l& 2Ofheh %la&g? gl? ice and

per t cubated for 10 mnutes, In a
25(baltdf ivd ¢dtid CellFixaborkgentiluedn agidiled f(ﬂ]@%dd)yagmemnlatltefmcubatlon
m nutes. The 30 GROa stock is diluted 1:166.66 in 0.1%

on gsal-ppEdRPsNdorb ubeg g deatisdduriag GROqIpcubptionpyaddingfhe
ap}mé% r%% arl il ele? u]%\;e%& %e%cg%e\%\é@%&???& %(I)"P@ dedstWPof 68 16-PE,

exdefifolBrRO0t) R/ dBio] whivhtredelnees flOnid bt [FRA-IdQCiesttaddfi@D11b.
AGHER F 58 e EXR b0 Gl AERA w85l ot arg ity pendort
tub?:.: Es e eﬂ(ﬁ)%ﬁ Pﬁﬁ%u@&te'ﬁ?&}agﬂ} at?45@ ik eociark CRAGBRbA of the

i ng ution is a by a one
blonﬂ/iaumlmdynmlxhaes t«)rﬁOOomh of celd DPBS ark am;nqmandlm dpprofriagelpiabeled

adi ed duri i ncubati on, addi ng the 5 )
12@3@@&5&%@6&1@% ﬁf?{}ﬁ@gng BRPEF i 35@ %&%MSW (40 wyis added
I I or :
and e ik ol Prok10 fin ST Beto ASG AbyH{Sliles e keptin a
darkegideadiroimé&D. [The B.DS Alditidn io stagfer&Dasuthe eimplae afeicodected on the

bl ood from each tube is add to the appr I at.e
floy ey EmRASTrSO thai gt SBRIGH PESSTUE ﬁgaa OTBiREES PESIRR S%E%at e
for NveQivth RodtradGs Ldkdttberndaickefddi 'ahdi Fﬂ3 QﬁreM%?d increased to

bl ood/ anti body m xtures to 500 ul are
elimodteded blaod eebppompmilysie uying divel. By sI_gDalj_ Zhé’ Solor compensation is

ol.ystyrene resulting m xt
ey SobeP Rt ot FEY B e st o8 Toin imo pe
and t'h@ Pipadp@Hink@FITOand FITat infPE b E60the BT DYR @R RnySérSL.DS=FL3,
| es are kept in a darkened environnment. The LDS

PEaEIel AHI&R=FE1 sﬁa‘@@’é@é@l £ 20pA308Q aysinéssthalrsatisfyItheegreaeoayie gate by
run -10-20
st L AT EhufE AR R AR D & e
for Afdoﬁ\/po@lﬂdi isaohbidercanckivelia thibaaah ol idexhibiteasied, vOudsf <SuM.
elimnate red blood cells fromanal ysis using the LDS
signal. The col or conpensation is properly set using

SR Sl

i nt @HFC’EKIEQIS sttz{’b@y %r EQYX@HEtaﬁdi GolBSrdbdwn tBI85HLonfluency in
FI TC=FL1. A m ninmum of 2000-3000 events that satisfy

DMW@WM@t 3, gat@e S @sg inactivesd, ad raMel-gbagnine, w/ 0.4
mgp ISGMQI Hé/ main aln%c? gg{?a' a%&eCB(z)l lcegatltgrd T\%gnt foyr hours
npoun I'S Cconsli ere actlive I n PhIS assay ¥ %

pre@iﬂﬂb B is8ayaRellGhO husksted aid p1@eV] 40,080 &y Ifﬂ:ﬂ\i@blll lih é%lvﬂﬂl black
in CHO- Kl cells stabL%@expreSS|ng CXCR2 and Galé6

walbptra belpmoplae feacladxyews shhigexeRe Grvingaiéoras ‘th danef
assg}p, &9%6&9&&%&1 ?&ﬁ}’lyldﬂuted in 100% DMSO to 300X the desired assay

concentration. Growth media is aspirated off cells and replaced with 100 ul of load media
(EMEM with Earl"s salts w/L-Glutamine, 0.1% BSA, (Bovuminar Cohen Fraction V from
Seriologicals Corp.), 4 uM Fluo-4-acetoxymethyl ester fluorescent indicator dye (Fluo-4

AM, from Molecular Probes), and 2.5 mM probenecid) and incubated for 1 hour at 37°C in
-27-
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DVEM F12 (HAM s)1:1, w 10% FCS (heat inactivated), w

2 MM L-glutamne, w 0.4 25 ng/m G418 while
wordoiiisioned at 37C in a 5% CO2 i ncubator. Twene@T/U82007/071866

hours previous to assay, cells are harvested and

plated 40, 000 ceIIs per well, in a 96 mell black
cle ate.(Packard. Vi "
COtz 1nca&tolr n]g%abcp 1a i sp{r'ﬁted % c? ced gzétgy,})o onpou n%w\ggh Earl"s

sal8 &¥F/Labluyansihé, L(I.E% gblﬁttli}; 05@%235/5@1 fpeob3AELK] hi®indeisdté®dr an additional
assay .concentration. Gowh nedia is _aspirated off

10 gdp.| Seriphly dilwfadzoapornd K vlpm DMSS? a) YR wdansened ceniwvell

P lagoienﬁ@pgg?? gﬁ&h% éﬁ%hwf %E og| cal C]lO/%:o ZﬂgWﬁ(HZPm,

25 FIMI OVAIGQ £ 1l OxyNTeTalcy], 1amMngCgprmmaﬂmcomd2@aMHEnE6 (pH 7.4))

Fl 4 A I I bes), d
w/ ééﬁ&@@b%ﬁcwdﬂﬁ% @gﬁﬁa ??%?Igo(imﬁ daw aggxé?ww is gspifpgsd off
cell%OQJdl &ﬁ@%@héﬂ@%&&@%&@ﬁi%@@ 5 rﬁ@?{)ﬂdﬁ&&&ﬁi Q0. 11‘99 %%lf\l/’fln. KRH

media is aspirated and replaced wth 100 uL of
(10w b WK thd proakresidavith GGt aettieis a@dd&/bogmlkstthcm S@mlcbf 3X

corp 5 R ) 3 MyT R oL BTEERNET 1 i Rees Rehsysppound

now it IX?Q{?&C 1%515‘&1@5429 3§°@§1 @@E ncu’Qaltt@lt %r qg%lﬁ' Iﬁlht@’ al%gazaced onto
mcro liters of KRH

FLIGR MqroBied wgmﬂtm Reide&nMo@:@Ih? Demcesrmuwgm:z@ CALRW

ucose, 20 mM HEPES (pH 7. 4) l.2.5 rrMpobene
St b G T O oA “hoL3E 55 PerR L Mg himan 1L
ind@&dl ¢ &t 8dbafhtiofRub&d WMo 681 1158 Wasked cgné ldeYB@X@RQ Nis
KRHwW 2.5 nM probenecid, w 0.1%gelatin. KRH (100

detgimipedifor 2ach ¢rvctiiien ot Pempund amd e Keb eal¢wated andded

to.wells then 50 ul I n.K mvl
conrszen e}’%lcolf C}IIBOU:P% tﬁ)aétllglilblts e dn%mm':ﬁiefpsonse induced by 1.0

nM(IQQST.pALU(bdlprn(m &Woﬁﬁldér&l aéin@ ih lﬁlﬁbl b@bﬁ@f iaéxh3bifs dnnCCG2lue of
i ncubator for 10 mn. Plates are placed onto FLIPR

<lQ¥lyoronetric I maging Pl ate Reader, Ml ecul ar Devi ces,
Sunnyval e CA) for analysis as described previously
(Sarau et al., 1999). The percent of maxi mal human

Netitrofhil iﬂmllttﬂillﬁalatmmoﬂlbwﬁig' Onalilhﬁhil@d) Ryts1. 0 nM | L- 8,

an EC80 co or C term ned for each
conCENtERISH- 390 &8 SWS%W& éVl‘ihég?)P%?é?IE GPAPRd vehicle

and &% Hoar FROGRA) \Fv@ffelegﬂlaﬁfze& 83 t@%m&myhh Rat wametyl&oﬁ 3 o, was

50% of the maxi mal response i nduced
draporjyouandla¢ purcturs inde syechgacontaminghl Qlhilof @s%dy{ EH)TAt(GIBCO

orEER PSPl eraTceboRity 10 MAPEOko SIRFE by
recbﬁgtﬁut(o%aﬁ 1300s/0M), BEAqKBEYOht Q0 AM.Y THE §th1$ 0Es PNRSER"11x" the

onmpound or vehicle and one hour |ater they were

maémmhvaﬁprzcz@atrai}m@@@d asPRERI(GIBER) amhscriahy|ddust do 8 BS3VRPBS
Vel TS Ay Bl A AR O iRV REnE P13 21180 M or

vehicle was added to 12x75 mm polypropylene tubes followed by 100 pl of whole blood.

The tubes were incubated for 30 minutes in a 37°C bath, with gentle hand agitation every
10 minutes. The samples were then placed on ice for 10 minutes followed by addition of
10 pl of anti-rat-CD11b-FITC or FITC-labeled mouse 1gG2a isotype control (both
Antigenix America, Huntington Station, NY) and incubated for 30 minutes on ice. FACS
Lysing Solution (Becton Dickinson, San Jose, CA), 1 ml of 1X, was added with immediate
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G and Island, NY). Rat CXCL2 (PeproTech, Rocky Hill,

NJ) stock was nmade by reconstitution in Kreb's/0.1%
wWB3ATABEA) at 10 M The stock was diluted to PECT/UK2007/071866

the 25 maxi mum concentration used in DPBS (G BCO and

serially diluted in KBSA/DPBS vehicle. Ten | of

Vigop%dgr %%al}l%r @\iﬁ(ﬂ%{ a&(%}\tgonaaa%éed(a{ erﬁ? gut nwpa%l’allﬁge(ftjo"tge last
sarpyilt.y pirapieh eRe: heltrsed fol | @WRsht&Yyat 108 kerdperiied @dhhoRdkocytes
The tubes were incubated for 30 mnutes in a 37C bath,

welg Repletgd gt +-200va B @nd yiashed; with E@Bﬁy Cellg Wergigswspendaddn 650 ul of 1%

;
o TR SR 1SS0 68 Ao R DA Ry o oot
Thérbfokrd, T Bew Eyﬂiﬁtekrad)z&iaqmsnﬁ 69é ofg(BZSﬂ mg/atl ypanclaotuton (super-
bothAn eni X Americ tington Station an
Satvrﬁtfﬁb%lﬁ@[a Gt ey f@@f DY 1) (i, Q%%@%)&%ﬁ@ﬂéw to
eac@%@ﬁ’%&'\m@uﬁﬁ' fﬁl‘ﬁﬂnesmow&?al s atk dUk af redthiniMBPed blood cells.
add with inmedi ate 200%/ 15001
Sar@pl’é/da@mwdodimt% ﬁsmg/ Cngom Setiwaexdndgp [fSK flowegitometer (Becton-

Digph) ST iils Pelifab R RO LY el ot PG he
LDSON ABRRS 3l %[d%d%@ﬂs Mbﬁthb@ Eiftﬁf‘gydnetﬁe n¥RfdphiPobethBsh Btthe side
-300 x g and washed with I s were resuspended

scaftar wBgus|fofard seatigaplat. dlddwan %IEC fippeeseoacs disgstdy relating to
CD;?#ﬁér}tg n%gP El%sf RpU ! }a{ﬁ%rqpvxléa“g‘tﬂg ?a)éit%g ﬁgheaﬁ‘ gha%gl%gﬁl]lorg%ceﬁce by
analysi/wiBOellQatdiasflvasol uti on (super- saturated;

clarified by centrifugation) of LDS-751 (Excit

Day b#e PSS athg PESSER! COSHOHNS éﬁﬁﬁﬂ@cwet for ﬁlh1b120n of whole

f

blo%}i %ﬁfo}hﬁ cpl Po"%@p%k%g g@g&v@g %:ag Id? ih ggly%vg]? %& BN MPmE&Y. The
pre€ait IchpMndSmgrtlﬁmlyahﬂ’ced nhd BRSH bbHite GX OnEt@rceftiBamnansponse

ki by _
RS S R RN R o 1
(pJOQﬁ)]bhg@ger oupy, and then gating on the neutrophil

ulationin the side scatter versus forward scatter
pI oifhe Fholve (dgs@pniof faIy cﬂlBQJ@ﬂeeﬁmanemtwdunce}cdlhg preédregdi ng

. CD1 b ). of | at | th i

emhaioEPB el Ehins i FolP e & g Shbhdforsgpecifically

distobddl Hedih 8% 1thifi A WBpLof th fEINKVIAE CRENS. WaoNs fubthé elaboration,
present conpound tested active for inhibition of whole

it is| beligh e thahesiet sk s i ln theut ¢pneujing disi poecetl mig| d@wrtpglomlaﬂlze the
I 40 T
pregen§ npv%ngg Sjlmg\r(]gl t?ﬂlc 1 eX eﬁt e{e?g!&l&ﬁ% EX%@SE ?I‘glt% %_(ﬁ)nstrued as

mefdl)yl tRRtritilel 4dd NOES ﬁﬁﬂﬁﬁon 6Lith¢ 8cdpe@Ntie preselit (nle@ion ih.afty way.
5%C.1.) in vehicle-treated rats to 12.3 nM (10.0 -
Thq_grmlmdlme{ltﬁ@(fj thgpmveniiog 1 1 8 1(&1,,3(51[;&):1usryﬁ Propsgy or privilege is claimed
t ull'y discloses the invention including
are;)hr%gi éedr%eﬂ Hg\()ggen‘oodi ments thereof. Modifications and
I mprovenents of the enbodi ments specifically
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di scl osed herein are within the scope of the follow ng
claims. Wthout further elaboration, it is believed

wo b@v/1ses skilled in the art can, using the preCEHUS2V97/071866
description, utilize the present invention to its
fullest extent. Therefore the Exanples herein are to

nstrued as nerely illustrative and not a

Vﬂ} a%lon ‘'of the scope of the present invention in

any way. 25 The enbodi nents of the invention in which

an excl usive ropert or privilege is clained are
L. def Arkompasnd iics N-Uoghloy 2budrpaeapiperazine. 1-sulfonylphenyl]-N-(2-

Cmmﬁgéﬁﬁﬁggﬁ&g%ﬁ%§%4§M@§m&ﬁx&k?'nEd is: 1. A conpound

N—[4 chl or o- 2- hydr oxy- 3- ( pi per azi ne- I-sulfonyl)phenyl]
é% chloro 3-fl ugrophenyl ) urea p- enesul f onat e.
T e R e R e er ooy fygiroxy-3-(piperazine-1-

sul%’nﬁrﬂgﬁéﬂ Q- (% m&ﬁ@ﬂﬁugfoél@ngﬁﬁﬁ% r"t%Idenesulfonate and a pharmaceutically

su nyl)pheny Iuoropheny )urea

accpptableweres of flidweat.e and a pharmaceutically acceptable
carrier or diluent. 10 3. A nethod of treating a
chenoki ne nedi at ed di sease, wherein the chenokine

3. bi ndsmé@o@brf drdatiBe@ REMBking GRAAEd diSeade, WA thaMhefldkine
nmet hod conprises adm nisterin an effective anount of

binNg fogancih-&F er @mh%@@@)ﬂ—@af@@@b methpd §Qnmp@m |a)imh@ﬁ9ml]1g

2-chl or uor a
an b AN B RN gﬁﬁ{%eeff SR GRLbh
(2- aubmmﬂw Vﬁha@@ﬁeeaqf toa@slmbiulfdh@&pl ratory distress

syndr one ich conprises adm nistering to a manmal in
need thereof an effective anmount of

4. N4 rg{ﬁhg% ?f @eéﬂ%g fa?ﬂ‘&ﬁasc Bhil %'b?t?dc@i@e I l%it’d AL uﬁ% ?Q 60Ydule

-N - ( or o- uor ophenyl)urea p onat e.
resgifatbry distrst bydirahe Wheﬂtdong)n@hf szmmstebmg ttele iavienal in need thereof

| nronary dis npri_s adm ni stering t ,
an BHSATRF ool d T el > 4n ey cemrasaoime g uptens - R
chlt}lfo[ 3‘1ﬂ%m0%f19n}2)'uli‘é’adﬁ Rﬁlyenesulfonate

3- (pi per azi rie- 1- sul fonyl ) phenyl ] -N - (2-chl oro-3-fl uoro

phenyl )urea p-toluenesul fonate. 6. Use of

N- d | - sul f henyl
e ABod B G B bRy P ey DAL WRROSRY s
adtﬁm'is@érﬂl%r’[@ Quh{rRANALA nebd R oMBABIEG Vet oRht & NBLicERERDIhydroxy-

for use in the treatnent of a chenokine nedi ated
3-(plipsazige- 1 -sulfoggbphehyl]-N'-(2-chloro-3-fluorophenyl)urea p-toluenesulfonate.

N-[ 4- chl or 0- 2- hydr oxy- 3- ( pi per azi ne-1 -sul f onyl ) phenyl ]
-N -(2-chloro-3- fluorophenyl)urea p-toluenesul fonate
6. i N Ubeofmsrufcatiro2ehyalioxs- Bresibeame] -dutfon pgghen il ] 30-(2-chloro-3-
treating asthma, chronic obstructive pul nonary disease
ﬂu@fppl&fg{yﬂ)prqaé)s@ﬂqcaft%lllfyngp 41 thedaanufacture of a medicament for use in the

treatment of a chemokine mediated disease.

7. Use of N-[4-chloro-2-hydroxy-3-(piperazine- 1-sulfonyl)phenyl]-N'-(2-chloro-3-
fluorophenyl)urea p-toluenesulfonate in the manufacture of a medicament for use in
treating asthma, chronic obstructive pulmonary disease or adult respiratory distress

syndrome.
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syndrone. -30 WO 2007/150016 PCT/ US2007/071866 8. Use
of
wOoRGMdAsMIOr 0- 2- hydr oxy- 3- ( pi per azi ne- | - sul f onyP¢POS2091/971866
-N -(2-chloro-3- fluorophenyl)urea p-tol uenesul fonate
in the nanufacture of a nedicanment for use in the

t ' e%t Pﬁ a[g ch?or Om ﬁ_g%léel:’lrg%ng ﬁjorqolgp%re}{ylﬁi 1\]?'%9 2Htoro-3-

rnaceutl I on C

ﬂu(’)\i‘oFHelﬁfﬂT)hﬁHaQT t%id&)ﬁésﬁ%ﬁat@ il fhePRArRZicRge lof a medicament for use in the
| ) phenyl ] -N -(2-chl oro-3-fl uorophenyl)urea
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obtained in step b) with acetonitrile. -

11. A method of preparing N-[4-chloro-2-hydroxy-3-(4-methyl-piperazine -1-sulfonyl)-
phenyl]-N'-(2-chloro-3-fluorophenyl)urea p-toluenesulfonate comprising the steps of:
a) combining acetonitrile and p-toluenesulfonic acid monohydrate;

b) adding the product of step a) to
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2
Cl OH_Cl
X
NT N
H H

dissolved in tetrahydrofuran; and

¢) treating the product obtained in step b) with acetonitrile.
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