WO 2007/ 159016PCT/ US2007/ 071866 1L-8 RECEPTOR ANTAGONI ST FI ELD OF THE
| NVENTION This invention relates to

N-P-chl oro 3- (pi perazi ne-1-sul fonyl ) phenyl | -

Nr - (2-chl o?’gogﬁﬂ 5ﬁgﬂ%ophenypurea p-t ol uenesul f onat e, pha?%’ggfﬂo?l?:g?“
conpositions containing this conpound, and |ts use in treating |IL-8,
GROO, B[R] AR ANDAGONISTes. BACKGROUND OF
THE | NVENTI ON 10Many different nanes have been appl led to
Interleulcin-8 (1L-8), such as neutrophil attractant/activation
protein-1 (NAP-1), nonocyte JEIEMBOMEHEIDNENTIONNDt actic factor
(MDNCF), neutrophi| acti factor (NAP), and T-cell

chenotactic factyf mVERHY °é‘rff§']é g‘hNg {eklozp-2ufrony-Prpiperarined O‘ﬁpﬂﬁ)? enyl]-
neut rophi | §;. (Zb(ﬁl?rﬁgmﬂlﬁ)m;]ﬂﬁqyl%r@é’ﬁlﬁﬁﬁcng§u1f$nﬁ@|ﬂh§rmdc5uti0§1 db‘h%'éi%ﬁs by a

maj ority of nucleated cells”including macrophages, fibroblasts,

endot hel i afomaning gieginpeni.znd ée psesin depiénedl-§ GROD, GROL, NAKB, and
LPS, and b el ves when exposed to LPS or
chenaot act}%caf g@%&egalghﬂggsFNLP GROa, CGROL3, GROy and NAP-2

al so belong to the chenokine a famly. Like IL-8, these chenokines

have al so been referred t%%@;ﬁﬁ@é@ﬁtance GRCa, p,
y have been referred to a ' y (Mel anoma

G owt h 1§t i nul atvagy diffefat hathdsthhve Weh a g[ihetih!@Irﬁéiﬁ-ﬂﬁiﬁi-S”lﬂﬁ-SQfsué}h& neutrophil
a-famly which possess the ELR motjf direct]y precedi n? the CXC notif
bind to t hditrpgtary/agiivaiien prosind ¢RARDY), mppocyte depived neafephil chemojactinfiptop
and ENA- 78N, aleBtr SphiiitRedtin@ frackdHTRATS NS d 'Iﬂce‘ﬂllhhﬁhoc !E%Yxeﬁéﬁé@u@fia&tor

been shown to have chem)attrac ant propert I es heutrophils, Ie

| L-8 and GRtgleukiasfds a@h@n@qﬁr@m@lfornm}tmm@wmphm ab%ajmmqfa-cclls Ttis

chenot act i |

rel ease frb cacgg h\{-ﬂhégl?ty O@H@Qnédn%p%’ldugﬁlg at OSB géé%’ref(!]ﬁ} ualﬂg(%)E
and | La8 cmﬂ,epithelﬂ:ﬂdansleaposed miDldE IIyB;oib-rIﬁlorEﬂSymﬂ hyeieetaqmﬂaﬂrémselves
respiratory burst fro o been shown to

eut I
i ncrease t Ee‘b‘iﬁpf’%?élé"g;?gl"éﬁ i C&Ffﬁcﬁs i“F' CD18) on neutrophils
w thout de novogREe! EROE GRAVRSENAPR LR E@L‘én%:%é biialoRideQr faRfifyeasied

adhesi on of the neufrophils to vascular endothelial cells. 30 Many
known di seHs8ghese eh@:hdnmsﬂ'@m zle(dbd@y r¢falsed tody nifttrersphinks. iFof inktancet GO0,

fotlvat| onbontayehranseted 1o TrlabSAe B DT Ratechits (GO br S Mifuiting

wi de T 3pgeAefivia§UhR R B hBMERinGs dritid &Lmywmﬂ Eéé&éﬂ%éELl@%dﬂi@ ftly
psoriasis and eumatoid arthritis. tion the ELR chenoki nes

WO 2007/ 150@¢8ingTthe) SXehmoafitias® the IL-8 B receptor (CXCR2),
IL-8, GROa, GROf, GROy, NAP-2, and ENA-78 stimulate a number of functions

in vitro. They have all been shown to have chemoattractant properties for neutrophils,
while IL-8 and GROgq, have demonstrated T-lymphocyte and basophilic chemotactic

25  activity. In addition, IL-8 can induce histamine release from basophils from both normal
and atopic individuals. GRO-a and IL-8 can, in addition, induce lysozomal enzyme release
and respiratory burst from neutrophils. IL-8 has also been shown 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.

30 Many known diseases are characterized b},} massive neutrophil infiltration. As IL-8,
GROo, GROf, GROy and NAP-2 promote the accumulation and activation of neutrophils,
these chemokines have been implicated in a wide range of acute and chronic inflammmatory

disorders including psoriasis and rthenmatoid arthritis. In addition the ELR chemokines
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(those containing the amino acids ELR notif just prior to the CXC notif)
have al so been inplicated in angi ostasis. In vitro, I1L-8, GRQOg,

GROL3, GROD 200mciSNAR- 2 | nduce neutrophil shape change, clremtSao078718g6 anul e
rel ease, and respiratory burst, by binding to and activating receptors of
5t he seven-transnenbrane, Gprotein-linked famly, in particular by binding

ovel opmih oo anr BB AR ni FLRGrR RS b P IEB RO halioest i s

recept or ifngntdid Masgkesiedent. Hence, the IL-8 receptor represents a

prom sing target for the devel opnent of novel anti-inflammtory agents.
10Ther e remai A8 viir;méed, 680, PR Oy land NAYES 2 findaikcel nevtinphd shansipharge, whi ch
are capabge otf bi ndiLﬁg tlo thedCXCR1 ang/ of b@t() rece tOﬁS.. ThereIoref
condi 11 onbendesd) Seal® it Ao ReraBe Rl py o GRS ki Pl §
respoBsi bhesehver-taheaminKng protallink@NfamiBNth JarGelldisyshiRgat f IINBO the
inflammatory site) would benefit by conpounds which are inhibitors of 1L-8
r ecept or Iédeptirn gnossuethbly dlrpdubléisecapter (iXERas ebhd developaeoYgioRg7pRBlide). S,

IpﬁIt/ERIEI'I é%[rilllé{ rr?orlecqq%%lqgoégsé% ocri F}%\?@ﬁf$ %ﬁﬁgt&c%“)&g ?{nﬁy I?aosoprgcgﬁént.SMQYthg THE
N- 14- chl or.o¢ dcdptel epitsentd Ppldatiaas Beodt T the ﬂé‘@‘l’(ﬁﬁﬁ@ﬂt of Move{ 2nte MRG0yl UOr op

henyl ) urea p-tol uenesul fonate (present compound), 20 and conpositions
conpri si #geitthe present conpound and a pharnaceutical ly acceptable carrier
or diluent. . Pr i IO r c inatiQn
corrprllbsi ng t hér hsrreer-sgglﬁ%&g ?%g@hoﬁé@éﬁ’gé“&ﬁg t}g% §1grrltglf‘ g&géﬁi? %@dﬁaﬁ'whg?ea%a S?IFC

i ngr edi et $indifreto PRESENR 1i aMdeMIXITR D tick profs. rtepdf@®, ¢andaiomubrodiael wideat i ng
a chenoki ne nedi at ed 25dj sease wherein the chenpkine is one which binds to
an 1L- 80 2BAnqiedse P8 Prodygiomiyiish vdetoasiblsipr shsawtadnpimestraphihgndgh-
ef f ect | VecInilly flo IRSHALARERYy CRTRAKMbeneit by cdfo e Whfth drOKfiilaRn al so
rel at es tS a mat]g*lo Ool?' Pn%}e@lst}ryng he Etlpn%llenlg 3(/)? 1&1@ to |tsrrece6toors in a
mamal , péalt-i8aeteprdrpinding Suohraomponndserd distleraloh WO 2004638173, $68. patent

adm nisterin n,effectj anmount aqf t resent conpound. DETAILED
DESCF%ISPTInmb%:aﬁ-@éfWE#\#i tewﬂ&ﬁéégﬁp}%pgventi on relates to

N- P- chl or o- 2- hydr oxy- 3- ( pi per azi ne- -

sul f onyephenyl i - N- (2- chl or o- 3-fl uor ophenyl )urea p-tol uenesul fonate and
conposi tions SUMMARY OF THE INVENTION

The present invention relates to N-[4-chloro-2-hydroxy-3-(piperazine-1-
sulfonyl)phenyl]-N'-(2-chloro-3-fluorophenyl)urea p-toluenesulfonate (present compound),
20  and compositions comprising the present compound and a pharmaceutically acceptable
carrier or diluent.
The present invention also relates to combinations comprising the present
compound and one or more additional therapeutic ingredients.
The present invention further relates to a method of treating a chemokine mediated
25  disease wherein the chemokine is one which binds to an IL-8 0 or [ 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.



5conprising the present conpound and a pharnmaceutically acceptable carrier

or diluent. The present invention also relates to conbinations
conpri si yotzbh@/so@sent conpound and one or nore additi oralr/ush@rapsas i c
i ngredi ents. The present invention further relates to a nethod of

treating a chenoki ne nedi ated di sease wherein the chenokine is one which
binds to an IL-8 U or U receptor, and which 10net hod conpri ses

adm ni stering an effective amount of the present conpound. The present
invention al so rel at gETAIIEDDESCRIPTIONIGF THRINVENTION ng of 1L-8 to its
receptors in a mammal, particularly in a human, 1 n need thereof which
conpri ses adnilmiePresentigventiopielaies fo/N-[4reblaie-2diy drore - pfRiBeatinednpound.

The pr es%@g@{fﬁg@gg'-%Fﬁl&%rs-h%éfoi)g& 1)%réa§§g uﬁ@&ﬂ?on%fe a%?%@ﬁlbgﬁti&%t hna,

chronic nonary ase an respiratory disease. In
par ti sul @bmptikiag ithesprageint corepnind @nd bghathegehtically aadeprdlcodastigrugt diluentpul nonary
di sease using _the present conpound. METHOD OF PREPARATION N- [4-chl

or 0- 2- hy dr oxyl NeRIgSERiBYHSiOR @lsorelaies (4 epphinyigs ¢Pmpiiyng eghessib- 3- f1 uor o
het esul f . Preparati on of Conpound
1 Qg@?-&éﬁqdo%g?ﬁ}é\é&??@% ﬁégglygg%dﬂ%%g in tetrabutyl net hyl am ne
(TBME) (660 mDhegnatertaoyanion durdlisr iGat€s toSoohethod Y deakigdeche®bkgeohedatd8d %

aqueous sol ution) . dded, and the. sol ution i,rred vigorously.via
rechant c et ks T ceathy e aes W Richitonb de ta T 3d o s detish “such a
rate 189S kKPR mRed MBhRAridcQMREfAH W Snbhfl OMIBDr&ent ouhe addition was
conplete (10-15 mn), the m xture was maintained at 30-35 C for about 30
m n, and then Thepresdntiovanti®n @lsovelpteg0> amethiodof @zhibitlihg thedruedingnf Hi-%tur e was
hel d at (lJ gcectofspr | hr aﬂdattt%efnﬂfiihta%r e% irni ns%[]%{gi r%tlchvgoth 959: 10

wat er / met RARSP (Ui BEyihdatirarly 2 Rl I sh 4 BN RAPSS0- 55 0C
under vacdmmiakbfies seefatioduebumsorehd prekint eoepygidal s. 10 A yield of 127 g

was obt ai ned. ) ) ) )
The present invention further relates to the methods of treating asthma, chronic

15  obstructive pulmonary disease and adult respiratory disease. In particular, the instant

invention relates to treating obstructive pulmonary disease using the present compound.



Preparati on of Conpound 2 A solution of Conmpound 1 (300 nL) was
cooled to -50 --40 C under an inert atnosphere of nitrogen. N-Butyl lithium
(2. 5M i n Woxametsp01679 nl) was added at such a 15rat e asPCo/Use@p/orises
solution's internal tenperature between -45 --30 C (ca. 15 -30 mn
addition). The solution was held at ca. -35 - -25 Cuntil HPLC indicated
that the initial reaction was conplete. The solution was then recooled to
-45 - -40 C, and sul fur dioxide (-16.9 g) was bubbl ed through the sol ution,

keepi ng the internal tenper METEIODOWPREFORATION v -14 C, until the
solution was acidic. Wen the reaction was conipl ete, the 20 m xture was

war ned trNM‘I-thOI‘(ﬁZ-(th ne- bsul’gorwl)ohenvﬂ N\1‘2 eHoter3- —de (25 2 I'T'L) was
t hen add drofuran sol ution over 5 - 15 ni n,

keepi ng RN Afed Do eE@ﬁ“Jn%pey ximately 22 C. After 5 mn, HPLC
confirnmed reactd¢on conpl etion, whi I elthe sol ution was kept ar ound 10- 15 C.

The m xt ur eclyg ol venflvcéxchang 0 a,a,a-trifluorotol uene under reduced
pressure, fil d, pattialliy 25 c nt rat ed under vacuum (to -100 ni),
fol | oned by ade Q. ofBM chl or one g, mL). To this m xture was added
a solution of pi pera2| ne (61.2 g) in dlﬁhl oronet hane (625 nL) at anbi ent
temperature dropwi se, keeping the sollition's internal tenperature at 15 -
27 C (2h addition). The reaction was held at 20 - 24 C until conplete. The
m xture was washed with deioni zed water (200 nL), the organic |ayer
concentrated, dioll owed by 30additi onrof hept ane (450 m_ The product (70.5
g) was isohateld by filtratbon2washedw pt an (E?@2 :@00 mL), and dried
under vacuu 50 5 C_“4WD522807/ 15 01 %ZQQ 7¥868 "Br eparati on of
Compound 3 ounqufz (30 9) QR to -{16% (W w in water)
sulfuric acid (30% The resulting mxture was teated to reflux at
99-103C for -6 hours Upon conpl etion of 5the reaction, the so ut| on was
cooled to 40-50 C., then concentrated to 40 nL under reduced E |é;fsure.
Acetonitrile (225 nm.) was added and the resulting suspension S{irred at
product s isglated filtration, w?hed W t h

e

20-25 C f -1 5%%9 T _
acetonitri |(]3, ( m) a dsgrd gdcat| 45- 0’ C undef yaghum A yi of 33.34 ¢
was obt ai ne par at P f/>_ﬁ‘é A&mu.nd :? t%u

added to deio rEsul ting sol

adj usted to 6.5 -7.0 by'adding 50%aq. sodi um drifsxptelene - 6. 35 n}) V\:hl | e
mai nt di ni ng the internal tenperature between 20 - 30 t. Then gggol ution of
ditert-butyl Ndicarbonate (8.9 g) in dfhgb, acetate (80 nL + 20 /oL rinse) was
added. The }E f 15the resulting m tu]e was adjusted to 6. 8[ :y 0 by

addi ng 50% ay}l" sodi um hydr oxi de (2.

| I
30, aq. H,SO,, 100 °C So, (BOC),0, SO,
cl O then NaOH Cl OH NaOH cl OH
/>—tBu —_—— —_—
N
NH, H,SO, NH,
2 3 4
BOC
' H
F N N TsOH
« O ®
N N
| . ,
NCO SO, S0, F
CI\C[OHO cl TsOH, THF/MeCN OH ¢l
—— — - O
NJ\N (Ts = CH,C,H,S0,) N )J\N
Ho_H H g H
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m.) while maintaining the internal tenperature between 20 - 30 t. Upon
conpletion of the reaction, the reaction solution is filtered to renove the
smal | anowot@fi1sprieci pitate. The two |ayers of the filt raraSeerra7separ at ed,
and the aqueous | ayer was extracted with ethyl acetate (140 niL) Conbi ned
ethyl acetate |ayers are washed with water (40 nL) and 20concentrated to
100 m.. H " as added and the resulting suspension was
concent r at€d1 TS process was repeated once nore. Heptane (140
n) was then add@féhlomaﬂtdae(m@gwas A oPLNE BBy MRy Binide(FBMAE) 860 - 25 C
for -4 hour. The Product was isolated by filtration, washed with heptane

C

( go L) danﬂd) apdicedledtto 40-15 °45 S@dumghhectrov@@(ﬁm gﬁa §9%Iaduestus 36lugom) Wass
5 .Co
oot el 98?%35%@%69@‘“ﬁﬁ)ﬁma%%%e@%w.vearan RBG! fifer IRt 8 T E ok pheny

i socyanaigy 3%5 aides sadterhty th KeSRinRtiRcaN@nipRitde bBl@r iC t pmpgr at ure
between 20- 30 C, followed by 10 nL acetonitrile rinse. The resulting

m xt ur e wWasadlitionress @mi2¢e PE-C fron), {2 hictns wal;memtmoﬂbhte”iOl-m°©fortaheut
reaction, nmethanol (50 nLé was added. The resulting suspension mas stirred
at 20- 25 3@ migy andltbew%% 0- @eﬁ@ﬁrsrz%b%akl@rte% 15ty rﬁ{gtw%é%m%was held @t Phe

resul ti ng ‘%J% F ﬁ(ﬁ] th%%'f{ltege‘%éﬁﬁmg% ﬁrsﬁ “éwt% JOOIrO wg‘te{)&%{hf{ﬁol?%%(g&?ﬁ? "3183 th S

i sol at ed by ion el oni'zed wa

met hanol o Ly, of
14. 159 wgéajf%btg gou ﬁ%)dy Dg?g%tg?g?usgnbo d%fava%glﬁrﬁgﬁgf&%ﬂ%%%%g% 1 1@33%%%% 5 (50
g) was dissgeldvetd 27y wat stadiyett. of ur an (THE 200 nmL) and heated to 33- is 37 C
and held at 33-37 C. In another reactor, a solution of acetonitrile (250
m.), THE (50 nL) and p-tol uenesul fonic acid nonohydrate (43.9 g) was

pr epar ed Prdfagatioasofldloni@us®but i on was heated to 33-37 C and held at 33-37 C
The p-toluenesulfonic acid solution was filtered and transferred into the

reactor cont alkﬁﬂgtlmfﬁblm@b@ddr@OQ'HEJ)VWﬂSICQOIIt?éltmtiQi ni49g G wnler etnfpertat ur e at

33-37 C. After th artl ma nsune 2 cro eds of
oroduct (one Pl By S2Ph Rl 58 FIRSHIE wr Lo BT RRA B ERRAL

The reacthens i Rdeplige Ml&%ﬂﬁtehﬁﬁ&%eﬁh@%‘e@%e@ -gyer3o 40 (¢ nwitey,miand hel d
at that tenperature for at |east 4 hours. The reaction was cooled to 0-5 C,

t he pr odudditiosp| Hteewutpnfwdstheht dten, -3hashe CwintihHBE€tindicated that (h250itial ) , and
dried under vacuum at 55-60C. A yield of 52.24g was obtained. 25
Pr epar at TeAstign Was) ﬁ%ﬁlﬁ& el herpBJ@@Hd\faé then recooled to -45 — -40 °C, and sulfur dioxide

(~16.9 g) was bubbled through the solution, keeping the internal temperature below

approximately -14 °C, until the solution was acidic. When the reaction was complete, the

20  mixture was warmed to -10 — 0 °C. Starting at -2 — 3 °C, sulfuryl chloride (25.2 mL) was
then added dropwise to the tetrahydrofuran solution over 5 — 15 min, keeping the
temperature below approximately 22 °C. After 5 min, HPLC confirmed reaction
completion, while the solution was kept around 10 — 15 °C. The mixture was solvent-
exchanged into a,a,a-trifluorotoluene under reduced pressure, filtered, partially

25  concentrated under vacuum (to ~100 mL), followed 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

30  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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Compound 5 (500 g) was charged to reactor 1 followed by acetonitrile (ACN,
3750 inL) and tetrahydrofuran (THE, 1250 nli). The solution was then heated
t o 60- 65 woanel/150016 PCT/US2007/071866
once_a_cl eansol utionis_observedram arifying.filtrationis_perfom ecLto_react
or 30 reactor 1, p-toluenesul fonic acid nonohydrate (Ts011.1320, 439 g) is
added followed by ACN (750 nL) and THE (250 nl). The m xture was heated to
40-45 C and once a clear solution was observed, a clarifying filtration was
per f or me@reediondfidoen»ahdiBi on to reactor WO 2007/ 150016PCT/ US2007/ 071866
2 (containing the starting material solution) and naintaining the

t enperat ure i FoRReEnée (30 &t wapagled @ ~ihie (Wi W iuvateesy fHaa pad (?QQ w4yl ux, and
hel d at - : i o) opt I was
removed Eycar bt g hERRY |iBnueE, GRIRNE G - BRE, ThofhaBRIcBlb 15
L wat er fild teauviah, b sdlutioAGNs casidd tdw)-b@ NPahad coreedetetstoedhOtrol. 18d80 5C.
After dissolution was observed, the resulting solution was cooled to 64-68
C. After reducedprasnye edcetppifle §225 i was added and shegpsulanesusaenstPn g ddf ni ral
amount - ofasetoRk L hbr. BHb:BRIH wat isBhalBhyikQfioQReashAHith TG HIL KB was
cooled to 0-5 C over 2 hours and held at 0-5 Ctor -30 mnutes before

i sol at i ngnibhmdpirisducd>-H9 °€iunteratacam. Bhdeldoif 3d.3g rcodasodbtaiaal. washed with 2. 5L
of acetonitrile, and dried under vacuumat 50-60 C. A yield of 480 g 10was
obt ai ned. METHODS OF TREATMENT The present conpound is useful in the
manufiact Pr&aedtion oTEDngiongd flor the prophyl actic or therapeutic treatnent of
any di sease state in_a hunman, or other manmal, 15 which is_ exacerbated or
caused by exc&¥iRpang s (HHebyat addsd te feignigsd wrieh 200l cthedt Blthe uch

manmal ' s l<i m : . AC) hages,
or ot her rgsﬁg%klgﬁg@nmsgh}%%e%&? 'c? mg%gfhgmgrggr%o%%?%g%g%ﬁmal E%lrgef erred
t 0o as t henlt)pkilelmeintdiyipe tHelinteecé pngreratdedervkien @Oy 30 1@ Pheasesuiutionwed i on

provides a nethod of tr [ chenoki 0 i ated di sease, erein.the
Ehemki né B BhACHAPEH O b G HCTRIe A nr + 29 e Ba v AN fREPTHEE hod
conprisse hni ' igwe_ al It J45 1N
B 1 el e 0 Rt s 1P B SR PRIS 75,
The presenlt) whipoaimthinisg deniteisd emegritwresetveeen 20— JUTG.i Gpenconmpletiothotbi t
cytokine function, in particular -8,. GRMa 3 P-.2. or ENA-78,
cuch t hathd R mesSEh subtafTs e T BR e Bheil “Rortee! e andE of

physi ol ogiheaivo fug_refst 4fQRe filfatd Wei2QBFareB8 SantlChSathROiI Y erl vRM@IxEacts@was t O
aneliorate the disease state. Abnormal |evels of 1L-8, CGROa, GR013, CROy,
NAP- 2 or ethivhacegate {0 kit Gerabined pthy hacetadmbazses arst washed pritisesier (#Hvwdntandn,

o S\ e 0,1 e B S B 0B b0

nor mal phkysdedtro@i €@b0 mL. This process was repeated once more. Heptane (140 mL) was then

added, and the resulting suspension was stirred at 20 - 25 °C for ~1 hour. The product was
isolated by filtration, washed with heptane (80 mL) and dried at 40 — 45 °C under vacuum.
A yield of 15.3 g was obtained.



- 30 levels; or (iii) the presence of 1L-8, GROa, GR013, GROy, NAP-2 or

ENA- 78 above basal WO 2007/ 150016PCT/ US2007/ 071866 |l evels in cells

. or tissues in which 1L-8, GRCa, GRO 3, GROy, NAP-2 or ENA-78

respectively, is produced. There are many di sease states in which
excessive or unregulated 1L-8 production is inplicated in

exacer bating and/or causing the disease. Chenoki ne nmedi ated di seases
5i ncl ude psoriasis, atopic dermatitis, osteo arthritis, rheumatoid

arthriti s,p@%}ﬁgﬁﬂfgg@gﬁﬁpbst ructive pul nonary di sease, adult
respiratory distress ndrone, infl ammto]é) bowel disease, Crohn's
di sease, ul cer ﬁomp@unfbﬂ (10 ® wastaddeceto disegshyltormpraide (2@ mild ok sastonkvlek 50
gram negatjme

P epor T us, i A oRghoy ALt e Gl 1 P B e A b e
reaction, mbmlabtmmpcmmm betersen 2(h+ BOYE, bl oviedrby] 1600l ecesoniteild rinsea The
restinosis enesi s ath L r05| or 0s ivitis,
viral disé @@%ﬂgﬁrﬁg a5 HiTA ?@?g ¢ &3@ &Fpﬂg iﬁﬁ?‘é& @ggelagqﬂn,
cell rel eagdhanol (50 milywadddded: Ul resdlfitey s@%ﬁﬁb‘rﬂﬁba@émﬁeﬂ&t RO-2s€0tfor ~10
invention is useful in the trﬁat ment of asthma, chronic obstructive

pul nonar y "nesn secignigedyater (19 %f)r"éﬁ%@?ddi“@tth%%eéu@%ﬁHSBﬁElon stirred at 20~
Pref er abl ys °&Ff§r PI BRBNThE BRRAYRFhs &s%lm#ﬁln'ﬁﬁﬁ'n, (QRH WA EnPRH Svater
ul monary 15d

obstructive p | sease. di seases of the present

i nventioon (§¢0emp) andeméthgnad KEY-2@ b, and dhepyiried atiOvr45 Heundep pduum. A yield of
infiltrati filtration, or neovascular growh, and are
associ at ec}grng-#agﬁyraglgged 1L-8, GROa, GROL3, GROy, NAP-2 or ENA- 78
production which is responsible for the chenotaxis of neutrophils
into the %nflamnat S|te Ol ¢ the.dicectional growh of 20endot heli al
cell's. | n8H 5t L&MRtory cytokines (IL-1, TNF, and

IL-6), IL- 8 c@%&nd@%@g) GRE WissINAA-iR teBahyhiFurh8 (mﬁvezodmwﬂimm to 33-

property o 8ronnt|n? neutrophil chenotaxis, enzyne release including
but nd$ |.3r'h &ad heldaf 339436 Freanothesregeionaspluan of asetopifiilgd23 Bkt dHkon
and activak SRENBIEINRS mBidhyvEak I y Fﬁg@ R .
NAP- 2 or J%ﬁ%?ng t hrough Itmhe Iy (l4§9g<?'6v1a £ I regept ourltl can

t
25 pronot éolum@n we%h@wlﬁpe%ﬁrﬂaﬁ a9 hold at dHrdY ﬁ b’i}thP tﬂi’@ﬂmﬁ@fmﬁe&cm solution
di rectiongl, ?tg%ﬁ%ﬁ’&aﬁﬂgﬁ’ém{o i) re%&l)i c%nta}ﬂ}ngé ?eaé‘?%“gt%ﬁgi d ec?hﬁé on of

11, -8 induce not axi s or activation wo
reduct i on niainthinngrieetermpettire p33-37 ¥t Afir. the starting maReiekenis @nswheic e

ot ecrPondteihiet inobeodie ORET g Haiets i imtisS T80k S artonsi o

al ., Nat urmgL)3&he ré¥@tion mixture was then heated to 53-57 °C over ~40 minuies, and held at that
temperature for at least 4 hours. The reaction was cooled to 0-5 °C, the product isolated by
filtration, washed with acetonitrile (250 mL), and dried under vacuum at 55-60°C. A yield
of 52.24¢g was obtained.

25
Preparation of Compound 6 — Procedure 2
Compound 5 (500 g) was charged to reactor 1 followed by acetonitrile (ACN, 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

30 reactor 1, p-toluenesulfonic acid monohydrate (TsOH-H;0, 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
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30667 (1996). Present evidence also indicates the use of IL-8 inhibitors in
the treatnment of atherosclerosis. The first reference, Boisvert et al., J.
din. | nves0,20098816101: 353- 363 WD 2007/ 150016PCT/ US200 PLOMBSBE/031866\S,

t hrough bone marrow transpl antation, that the absence of IL-8 receptors on
stemcells (and, therefore, on nnnocytes/nacrophages) | eads to a reduction

N e R B S S e Tt e R T

CNS i nj ursoes °CSunife rhix@at MR hehbd ok, dad htll M0 BOUCaunsie tHel rBghtioasvasel | as
for preventlon of injury in those i ndi vi dual s deened susceptible to injury.

CNS i nj urcpegloss uﬁppm@dot%@lﬁnﬁwaﬁ&m@dmaﬁn@w@ﬁn@ﬁIS%ﬁm thicABRCHY YRS
t
irury ¢ SRRy O Wars MolBn gy BE 4. AERC ahd B TRnb Qoo BET 2R R B0,

st roke, ﬁarUUﬂmHﬁ&éMﬂ@@w@@&hﬁﬁ&ﬂnmam@@hﬁ@&b&ﬁbﬁmmseoskdnke46&9Cbﬁﬁdeﬁ+ned
as a focal neur ol o di sor der results frominsufficient bl ood supply
to a par ti0dunyges, @Fﬁ pEgdugt Seaéi@a%w%%aé@ﬂeéd%g@aawgén@m%ﬁf a8pigBItijle, and
thrombi, 1Qfq dt@aas ‘et AELARILUTHE hﬁy?*tﬂfeew%f cdolldl 1Bloooc 8@&%{our T Hepd & Of

|nflannator¥ cytokines in this area has been energing and the present

i nvent i of-prowirddd nmpates béfore isbletipotheprodaict by ﬁtttamrant To¢ selieeduatjwasi es.
Rel ati vel nment., .for a cut.e 15 such, as t hes as been
Vet abt ateshigit 2 PR b B e sy bt heto kS g
endotihel iyals obaiteacyt e adhesi on nol ecul e expre55|on. Leukocytes infiltrate

into ischernic brain | esions and hence conpounds which inhibit or decrease
| evel s of TNF woul d be useful for treatnment of ischemc brain injury. See

Liu etal., Stroke, Vol. 25'gp@&%#@QSQBF1%6%&T§%Eﬁ%994) whose 20di scl osure

is incorporated herein by r
The present compound is useful in the manufacture of a medicine for the

prophylactic or therapeutic treatment of any disease state in a human, or other mammal,

15  which is exacerbated or caused by excessive or unregulated IL-8 cytokine production by
such mammal's cell, such as, but not limited to, monocytes and/or macrophages, or other
chemokines which bind to the IL-8 o or 3 receptor, also referred to as the type I or type 11
receptor.

Accordingly, the present invention provides a method of treating a chemokine

20  mediated disease, wherein the chemokine is one which binds to an IL-8 a or 3 receptor and
which method comprises administering an effective amount of the present compound. In
particular, the chemokines are IL-8, GROa, GROB, GROy, NAP-2 or ENA-78.

The present compound is administered in an amount sufficient to inhibit cytokine
function, in particular IL-8, GROa, GROf, GROy, NAP-2 or ENA-78, such that they are

25  biologically regulated down to normal levels of physiological 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

30  levels; or (iii) the presence of IL-8, GROa,, GROf, GROy, NAP-2 or ENA-78 above basal



Model s of closed head injuries and treatnent with m xed 5-LO C0 agents is
di scussed in Shoham et alL,J. of Vaisc & Cinical Physiology and

Phar macolwQyodols0018, No. 2, pp. 99-107 (1992). Treat mentPCEiiSed7neB6€ ed
edema formation was found to i nprove functional outcome in those aninmals
treated. 25The present conpound is adm nistered in an anount sufficient to

these redttoneetsudio ibiidiien 08 PRAIE LR N2 XA chomot o o

and acti yapkaively I;geplgﬂsccégvery t hat the present conpound is an inhibitor of
IL-8 binding is based upon the effects of the present conpound in the
assays. 30As Uder diemainp disedre statesin Whictgexvesi et adindigobask Lob pmdgetases state"

refers to_a I.seas state GRC% GROy,

NAP- 2 or %Rﬁg%dq B eé\?%eﬂgat%ﬁgg/ LEPHRERE ¢ 9d’6?%§8u?t‘“’“188k18? lage 85 GRrOL3,
GROy, 5 NARhdudy G%%meg &tdp}itﬁ(ﬂ’ﬂiﬁﬂatlﬁ§ 0s@b allritidehelhidid 2RRAGE @hhﬁz&ﬁgﬁ@7 1866
1L-8, GR(Ma, , NAP-2 or ENA-78 causi ng anot her nmonokine to be

rel eas ed obwva@umqnaﬁbdlswwﬁem respirptory distrgss gyghromyAnflangiagwy bawek at e i n

whi .Ch sehs@sbgﬁ%ﬁ dl%zlasel uic%ra?lv?@!&l%s St%ﬁ%oé‘e 1s}t1<?c’t<fﬁélt4§)? B{ gg Etfnon or

action, is exac ate secre I'n respo eref ore be
consi del’éhdga&lvdlssm&@o)ﬁé siicek Rptiraineabyiad hncBrcnﬁASpanﬁsd)nhengt n, the term

" chenoki ne nmedj at ed, di sease or di sease state" refers to any and all disease
states i ©IRSTEIRNSPIEHIEnBKITAROSI 2t Yot RoRS reagtiony aqaheigness diseaps, (llogeht or pl ays a

rol qu?“?ﬂe&ﬁ)ng q‘f’n deI nckstﬁgslgdaé&fbgéﬁes%’ at%g'saero\%ﬁs‘%s%po% gﬁﬁlsz V9£1

ENA- 7 I's wou ase State in 1L8 ys a rol e,
ei t her byliseaedeath ausrrhmbvﬁts@mﬁssateﬂ hematdpplehb-s&rrcealbnetegseanot her nonoki ne to
be rel eased, ﬁuch as b not iT%Eit -1, 101L-6 ‘ﬁt I.NF. A di sease
state in whic nP?rélF“]uaﬁé ea?ft?épo“f“ eé)r%tseﬁ‘a]fléé?nt%%t}?‘?é in the fiealipge

product i QBtheia, @t%hl@%bsthﬁ:tl%ﬁﬁﬁid?ﬁhﬁ&ls&rse §1€‘cp£cﬁiflt% djlﬁtdr?%lﬁ%%yh@rotﬂe 8, would
therefore be consi dered a di sease ‘stated nediate AS used herein,

the ter mPrefytabki, the'presehie¢csnpayng iyussd rfeittmtlpg)blsmemqbaeuqttvétpukmw s the
funct.i ons; of ceI s and is a nol ecul e which nodul ates interacti ons between

cel 1 %in ﬂSﬁ% 15i nmune, inflanmmtory or hematopoietic response. A cytokine

incl udes, but The divehsek bfitHegflededs ind@ Rk dRESriRAREly HaRBRILABSy maggar dl ess of
whi ch ceI | s produce them For instance, a nonokine is generall y referred to

as bei ng neriseRhelaatiiigoRckell BYillEyion, pioironer B eravah) andmﬁssaeatﬁ widr ophage
andlof RSEXLF1 MRk g BRI, NOUE el o Rop B RS, PP
cells, for the chemotaxis of neutrophils into the inflammatory site or the dlrectlonal growth of
20  endothelial cells. In contrast to other inflammatory cytokines (IL-1, TNF, and IL-6), 1L-8,
GROa, GROP, GROy, NAP-2 or ENA-78 have the unique property of promoting
neutrophil chemotaxis, enzyme release including but not limited to elastase release as well
as superoxide production and activation. The a-chemokines, but particularly, GROaq,
GROB, GROy, NAP-2 or ENA-78, working through the IL-8 type I or II receptor, can
25  promote the neovascularization of tumors by promoting the directional growth of
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.
30 667 (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
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20brain astrocytes, bone marrow stromal cells, epideral keratinocytes and
B- I ynphocytes. Lynphokines are generally referred to as being produced by
| ynphocytwocedvsooiexanpl es of cyt oki nes include, but arecmatS2007/o7tsee t o,
Interleukin-1 (1L-1), Interleukin-6 (1L-6), Interleukin-8 (IL-8), Tunor
Necrosi s Factor-al pha (TNF-a) and Tunor Necrosis Factor beta (TNF-B). 25As
used herejn, the term "chenokine' refer a secreted pol ypeptide that
arfects ohovy e ERGegFAERR Fen Tyt g hubRedRea Al RS feslBonfatiac

i nt er act icoms(ahet tweefore &l hordylelendcrophgess) icalld @RI tionah tHeelRtiopaket | C
response, simlar to the term"cytokine” above. A chenokine is primarily
secr et ed of RhetRgplcrasic plaquehigndib reasator deficien{idies chenpt axi s and activation
of specific i | | . . NSy o]

et ophages, | TEdr et iy ifigh B iBUREY e (I HBHAE LN RGP Yo esiment
cel | s5 BExapiolrisd of archaididitings as well udéyr poestentisreoNiafur imhbedintividuatsSiccted- a,
GRO- 13, GRO vy, NAP-2 ENA-78, IP-10, MP-lcc, MP-13, PF4, and MCP 1, 2,
and 3. M%@@bﬂ?i%MPCT{ US2007/ 071866 In order to use the present
compound i Nt RE(@RYurids s WefihedWRETR AR 1PE S0 cﬁ't]p%ﬂetlra@itng HaPRARSRL | cal
conposition in accordance with standard pharnmaceutical practice. This

i nvent i ons by hengefyppea clabsichaad tates injorya spihaas acautjugato tbohpolsiegioon
conprising an effective,.non-toxi.c.anount of the. sen onpound and a
phar mcedtr e yed SbHt i BUBLIR i RIS aIp e RET LRy 0 HedTER dEdnt compound
and ppar maceutiihahiCaFIRe Thdyl RNRIhEE N PRICAL Adieh1S4i6 QistRr aROMRItenbhy be
adm ni stered by any of the'routes conventionally used for drug

admi ni st negutfarientfbégod; supplarie @ padicalar Prain ggh.crbilly aspaeeasequendd of aor by

i nhal ati gn., The present. ¢ ound may .be adm nistered | onyent i onal dosage
forms. prSRPb: B R 1ol ten B L€y LR SR el n A R o

phar mac e uiifl G@hatoay &it6iifesit Gk dieathal BechQmyee Bk @ﬁ@khegfr@séﬁdihﬁ/@ﬁion-lﬁil@viﬂéses ent
conpound may al so be adm nistered in conventional dosages in conbination
with a kiesaRs fadeopricntin ragegnt efahesyg injgtipy eRdaiysdrlidle trrBRatfpbrbees my
i nvol.ye nj.xj i npressing or dissolving the ingredients
as aplérogi'rljlﬁg{jsgm?gg Eh%gé @&essb:%?%ﬁlrag%ar ation. It will be appreciated that the
form and char aNet i9h cytbkink R thofraimiRaetdtirgaktiynsaieaplimbdndotleaildedlexy@r
diluent is dictated by the amount of active ingredient with which it is to
be conbi rebesiahEolegile EXpIEssini lruspeydes igHItetiingt elenie Praik issimms it heiisk es.

The carri . B " i ticble with
the of nerSrRo i Ele ERn R GERE R e vl ol PP SRR o e B (DR GOMRR
reci pi entischbicctghin ifjuey. pSeritaceut i Stake CAol &1 Nemhlppy &48 1n88/(11984) hoseexanpl e,
either a solid aor liquid. 20Exenplary of solid carriers are |lactose, terra
al ba,20sudissisurerisncorhpgited pefeinydpterydset i n, acacia, magnesi um st ear at e,

stearic acid ancheiér didg hef@iTRlcahNd RbatideAti fn GRkd SABCORSNL R, Peanut
oil, olive oil, water and the Tike. Simlarly, the carrier or diluent may

i ncl ude tdiscessdé ira§hatmtreri @l, Jned Vaikn&vinlittical thesialoby agdiBharamcglbyeeiall 3,
Tono- st S\ ?p[?. r9991|0\9C(%§£). qlresa{[tr%g'rlita\%/helc}?lre%ﬂgedoé’dematfgm?'ativ(\)?i)ix}as found to

improve functional outcome in those animals treated.

25 The present compound is administered in an amount sufficient to inhibit IL-§,
binding to the IL-8 alpha or beta receptors, from binding 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.

30 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
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25A wi de variety of pharmaceutical forns can be enployed. Thus, if a solid
carrier is used, the preparation can be tableted, placed in a hard gelatin
capsul e iwopoewisooier pellet formor in the formof a trecmases7iooBsenge. The
anount of solid carrier will vary widely but preferably will be from about
25mg to about 1g. When a liquid carrier is used, the preparation will be in

e o TIE Bt BT SArS EBL B R g © MBS ©

present GRIPAURA nBBIYmRES RATL NITBIESEENE ORI digabd/statt hﬂwhio‘ﬁ Ry inedhcs Mgt pﬁl c
admini stration. This includes the application of the present conpound

externalhynmor@hmxmwm @mDWhmEQ@mBP@WnUBQQGmJﬁfmgﬁﬁmégi@Hﬁmﬁ@donﬁ%hembucca
cavity and t till n of ound i gear, eye and nose,
stch T hatt Pl bt e Rt ad i eERRE Prailefor HEsbr ood 2t r oam in
contrast, systgnised Bg@inniietEdt I hemoRmemSedife Oliddase oNUikEMEBAUS refers to

i ntraperitoneal and intranuscul ar adm nistration. 5Formul ations suitable

for topi ¢ay aadiatl dissase ataresnn Wh@ﬂhLﬁj@emod}medVluﬁh Siads td amglihi-8 oprdpgeeptorons
suitable for penetr gn t hr.ou e.s 4N such
oo | P s Aoy rishes Bt R e e ROt Xk PSR BN ab e TR E A e o
adm ni st rgfd \QGuIH@néth?e £diSeas€fhteQh WHASEIL y}ﬁ‘ fé%tlb}éeeﬂtﬂlﬁ b PrERLLIRYE BOYPr i se,
for topical admnistration, from0.001%t 0% w w, for instance fromi1%to

2% by weiitgélt, awbytlhed ¢2(usmglaa®th@mm0m¢klmﬂabp bboelhm;/mch eshprios dmasd tubhlas 10%

0. 106t Theharul g anlcpest bt P or nst el o Rt G PR AL ¥ppiSen:

i nvent i orodietiviler 4dH0R Sis Skidderhike®l drQbcraRplin £3pRB té M-BhQosIlither&oreEe. An eye
| oti on may conpiise a sterile aqueous sol ution optlonally containing a

bact eri cicaesidaied wdiedse sptesyaediaretpy detdhods similar to those for the
preparation ofy drOPg..cinl eH&%@O ?dﬁﬁdJ' ﬁ%Q%s %&%w@@?k%ﬁﬁ&k?&uaﬁbéhe skin

may al so |ncIu5 an agen Sten dr , Stch as an
al cohol alic AAQeti@R&f calmurﬂrls a rrmt@lwwmzﬂ ﬁncsiumlmsaﬁtegicﬁswbﬂtwwn @@fls @ thesuch as
castor oil or arachis oil. oi ntments or pastes according to

the gfesdmmungsigHamaytosy ar %%mtog%wc‘dreﬁmnﬁw étqymkénedflclpﬁ@ Betip et inigedkdi ent
for exter 6'%0&)?949,% GRd 1 hgl ey, rE%% Wg dﬁﬂﬁc}?é’ell@%ﬁ&dﬂc@ theh{! eF&Qf‘été(&e a
i ngredi ent’ nely e orm one or iIn solutioh or
monokine is generally referred to as being produced and secreted by a mononuclear cell,
such as a macrophage and/or monocyte. Many other cells however also produce
monokines, such as natural killer cells, fibroblasts, basophils, neutrophils, endothelial cells,

20  brain astrocytes, bone marrow stromal cells, epideral keratinocytes and B-lymphocytes.
Lymphokines are generally referred to as being produced by lymphocyte cells. Examples
of cytokines include, but are not limited to, Interleukin-1 (IL-1), Interleukin-6 (IL-6),
Interleukin-8 (IL-8), Tumor Necrosis Factor-alpha (TNF-a) and Tumor Necrosis Factor
beta (TNF-8).

25 As used herein, the term "chemokine" refers to any secreted polypeptide that affects the
functions of cells and is a molecule which modulates interactions between cells in the immune,
inflammatory or hematopoietic response, similar to the term "cytokine" above. A chemokine is
primarily secreted through cell transmembranes and causes chemotaxis and activation of
specific white blood cells and leukocytes, neutrophils, monocytes, macrophages, T-cells, B-

30  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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suspensi on i n an aqueous or non-aqueous fluid, with the aid of suitable
machi nery, with a greasy or non-greasy base. The base nay conprise

hydr ocar wo=oeusias hard, soft or |iquid paraffin, glyeeralSoeeséax, a
metallic soap; a mucilage; an oil of natural origin such as al nond, corn,
arachis, castor or olive oil; wool fat or its derivatives or a fatty acid
such 25as steiic pr oleic acid together. wth an al.cohol. such as. praopyl ene
lycol or o mabpulEr ke A PaRRuTahdr o B ERER S S BRRAOR Face
active ageharrbatetiti@s c@Rp@iticinCGicecdaiceRiith Mndaﬂﬂ%ﬂa@ﬂﬁh@euﬁuﬂfpa@dﬁaat TRidCh as a
sorbitan ester or a pol yoxyethyl ene derivative thereof Suspending agents
such as A&teHHaR. t@@ﬁ%),re,@ismrelp@w Hehgrpaequpisal eomposibiog sAMPEripME ep eHPYVSuch as
silicace N i ient i . o be
Tl uded 1Bt BT A UG BB R R A SR e IR R o 1
aqueoss dilueitl y sol utions or suspensions and nmay be prepared by dissol ving

the active ingredient in a suitable agueous sol ution of a bactericidal
and/ or fungi cildIPTeSGRIROMPNHNG AAPRATBRFFAFIC sompRpiEons jpForporating such may

2007/ 150Q16FR6Hndp 4R dhiAfidBRE bl}fa%?%ffﬂé%ﬂt%s cé}ﬂ@nﬂérﬁ‘hgﬁl% Yordffd udi ng a

surface active agent. The resulting solution may théen be clarified by

filtrati eadmidistesti®hefor @gtanoe,ardly, tadadlycpare@enady onhy athalasionhéhe pea¢red and
sterilized by aptoclaving.or maintainin t 98-100C for half an .hoyr.

Al ter nat compyuRl ey boMTernAlh S el Fad e pioniseitairoamnts st er red
to the COMBhNSMPVn@NiRSeRUAEC pherRBIEAE carE¥AMREGim o Basfealibkdldal and
fungi cidal agents suitable for inclusion in the drops are phenyl nercuric

nitrate orocgdeteat Ehq pres@2opmphwzaikdse berndrmingitéredin @nedmgonahdpsages in

chlorhexidige acet at e 0.01%@. §§{tablﬁ iplvents for th h$re aration of an
oi l'y sol SPGHMRE MRS POy TerSP T HerdhF =4y ¢6H5i CO&EP&“B?'oﬁy EHe gy s .

The pr eseidy i QSTPO Higin FBMakBat@@andicd hpi@tinpar @Rt @viakltye inkRalentssasby

i ntravenous, intranuscul ar, subcutaneous, intranasal, intrarectal,

i nt r avagiaRBIoPHRteity thelsaired RyppUptin it Wils be apnresiatedgist Bisripar andighasgfderfbr ms

for ch 1.0i i . : i i The

L esans" GRS LALIR TR E RIEAA G GOMEER BN BN ER.

i nt r anasahgradidntorigi whithal iate bec@dbined, She @uteost. adANIpE ogionaine otles agd- f or s f or
such adm ni stration, such n aerosol fornulation or_a. netered dose

as ., h
i nhal er, KREY"BaTHepatEsa 5669385%%@?6% ¢ B i Y§iiesOf being comppatibley |
methods QliHHe offe? fRSAMIGH RE forfrRfardoR G PHESRN e QRO WRthec HRS: ﬁl@;el% or al

dosage regli men w preferably be fromabout 0.01 to about 80
total body weilgktphafireedaial yarparanpleyal mepbader exegipie rithdrewsolid 000quitlo about

80 ng/ kg of total body weight. The daily topical dosage reginen wll
or ef oP aboBe Y SOy e T e o G P ek BORG CEh BEn pr ef er abl y
two or tRERe thhdMssifdistebratd RRafahEN ahd iRl 18del MXeHPERP ST QAN URM dré
preferably be from about 0.01 np/kg to about 1 ng/kg per day. It will also
be recogrywedpdmpuinib obive siti Watel andithe like-t Sintilalyt the caipier rdlilupnamey incleled
spacing ?1fme| @e(ilallyvrlngtlélallal \98?%%%&% %fthé Qr%, such as glyceryl mono-stearate or glyceryl
distearate alone or with a wax.
25 A wide variety of pharmaceutical forms can be employed. Thus, if a solid carrier is
used, the preparation can be tableted, placed in a hard gelatin capsule in powder or pellet
form or in the form of a troche or lozenge. The amount of solid carrier will vary widely
but preferably 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
30  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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present conmpound will be determ ned by the nature and extent of the
condition being treated, the form route and site of adm nistration, and

t he partiwol2as7/p3adicent bei ng treated, 25and that such opCrmsce7oarscbde
determ ned by conventional techniques. It will also be appreciated by one
of skill in the art that the optinmal course of treatnent, i.e., the nunber

of doses of, the present .conpoun Y er day for a def.in nunber qof

Gays. casBusiE B IFI Rk SHTROHEE R L AMEE o304 pPoiihg e R o a5l

cour se Ofnokd, eadhnmnt thelebdrapsinaatoed ot seffifeand) eMer 2HRMISABRRABPTT big2A07/ 071866
Combi nations: The present conpound and pharnmaceuti cal formul ations

accor di ngyttenicrrdmipiyeatqngaionnly el idayenays dafpenisgneahang ipiapsculié| ude one
or nore . apeutic agents, for exanple selected from
anti-infﬁgﬁﬁégggﬁhagents, anticholinergic agents (particularly an 5ML/ MLMB
receptor ant agonnslajions shizabld f@nopiesiejdirinisagomi ia¢lade Aaqiid onkanitlipied agent s,
such as antibiotics, antivirals, or antjhistamnes. The invention thus

provi des Preparatiopgsyifagle tog penefration taoughiihe skam i BRpHT of wYammatiop seckis

conpound 1Qfm ARY HRIRM RS, YirftHRf io?PQétes?' &id eﬁ%Fé ¥ftaBle HPSIRMEREAIN RAFPOUNd
together wth one or nore other therapeutically active agents, for exanple

sel ect ed efe,@ar amant The adthamuatdeyt mgeadimprssactor &pieal edmtnigosiberfoord or an

NSAI D, 1 i C i nergi ¢ agent., 32-adrenor ecept or agoni st, m

a1 1t e QNG tegle WA 2% BT bt o Rener e SbS oy iy

ant | h_bs_t XA Fer c@i@ﬁ@@@@ﬂh@l’?ﬁg 1095 Wk PRI iR REAY @&I%S?ssthﬁ@ﬂ% WA, ons
conprising the present cogpound or physiologically functional derivative

t her eof mmgephé@ﬁWWﬁhﬂmogrcadF@WdWGdéétﬁﬁma@@ﬁnst, and/ or an
anticholinergic,. and/or..a PDE-4 inhibitor..and/or an .antihi stam pe. |t
mi1 She er ond noR KsPluifk QIR ProbPtiih B0 R e 2o 8RR M BB RANS e e
ot her t hekiapglé.CAhRYE iliogmbdySdonifrie B8 teliseslueBud sHtutfodriptiohalBaddnsainih @b
exanple as alkali nmetal or amine salts or _as acid addition salts, or

pr odr ugs Pagierigide ard way be pepaged bygnethodssémilay tr yhose §erethe preparagen gbflipas-es, f or

crams DA 5 BRI A1 ) n O BB i oAy o
be clearaﬁ@ﬂi&ﬁﬁﬂhﬁ&hhmhﬁnezmp@&ﬁp?&amemnahmdkhemgﬁauﬁhﬁshggmggy@ﬂ&SXHBy be
used in optically pure . o
an oil such as castor oil or arachis oil.
Creams, ointments or pastes according to the present invention are semi-solid
formulations of the active ingredient for external application. They may be made by
20  mixing the active ingredient in finely-divided or powdered form, alone or in solution or
suspension in an aqueous or non-aqueous fluid, with the aid of suitable machinery, with a
greasy or non-greasy base. The base may comprise hydrocarbons such as hard, soft or
liquid paraffin, glycerol, beeswax, a metallic soap; a mucilage; an oil of natural origin such
as almond, corn, arachis, castor or olive oil; wool fat or its derivatives or a fatty acid such
25  as steric or oleic acid together with an alcohol such as propylene glycol or a macrogel. The
formulation may incorporate any suitable surface active agent such as an anionic, cationic
or non-ionic surfactant such as a sorbitan ester or a polyoxyethylene derivative thereof.
Suspending agents such as natural gums, cellulose derivatives or inorganic materials such
as silicaceous silicas, and other ingredients such as lanolin, may also be included.
30 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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form I n one enbodi nent, the invention enconpasses a conbi nation
conprising the present conpound together with a 97-adrenoreceptor agoni st.
Exanpl es wb 20@7t50@dr enor ecept or agoni sts i ncl ude sal et ecolusgenioctsesray be a
racemate or a single 25enantioner such as the R-enantioner), sal butanol
(which may be a racemate or a single enantioner such as the R-enantioner),

R sePlbBabis M ptG By iRIRE & s haR REAERE B RLFRRF losmdp € Ne

nam nt er @hen e @arddEsyOfilrafbd, Rrahge@bd tof 4 afiablebMainek QBEDLie fHeh sedlediut er ol ,
i ndacaterol, terbutaline and salts thereof, for exanple the xinafoate

(1- hydr 0>§béh¥izec39§n§1ﬁ9élﬁ'ﬁh% eﬁﬁﬁfd@ﬁﬁmg@% 69- 1@@% 16f haﬁ%rﬂﬁ&ﬁr mten;ahee1§udh@hat e

salt or free base of utanol or the fumarate salt of fornoterol I n one
enbodi menvlutine a3 beatiridimed by &ptation agd histeredt to tha@ntainer by an aseptlc

2007/ 150 PCT/ U 2007 07 o) 2-adreno sts, for
ot o s R A BetrricR DY aft bR B P S bR SR 15
hours or gk g@é%héaghﬁércdr& ni@afe@N ALAEE. RO.002 RY R SlliSonintE cHBEidd (§.0D%§and
descri bed i'n W2002/ 066422, W2002/ 070490, W)2002/ 076933, WDZOOB/ 024439,

W02003/ 0 Fhbgexidpoawsyo i) prbBsrtess 18: thywxpartion 26ary oilywpdpoer 037807,
vwzoomogl%%d}ﬁ%%g&og ?%Zl@gholmgspofy%?‘g%% | W02004/ 039766, \W2001/ 42193

and W20 exa adr enor ecept or agoni sts

i ncl ude: 3- (4"l{he[p@esént(cbﬁ)poan(ﬂlyfﬁy(bkyid@[uﬁsthmdIp@?é)ﬁtefﬂal(}h}&dl Q)ermtrim;dn))p@enyl I
ethyl }am no) hexyl] oxy } buty benzenesul f onam de; 103-(3-{ [7-({

(2 R) 19. hy%FFad&VC‘Zla{ &u‘Pﬂ’éPrf@Q% gltweﬁ%wﬁ%% JntgNeHpL|or STFRPPTIPNEH no) hept yl |
S0 S BTSRRI L RGPSk o e oo

conventional techniques. The present compound may also be administered by inhalation,
that is by intranasal and oral inhalation administration. Appropriate dosage forms for such
administration, such as an aerosol formulation or a metered dose inhaler, may be prepared

15 by conventional techniques.

For all methods of use disclosed herein for the present compound, the daily oral

dosage regimen will preferably be from about 0.01 to about 80 mg/kg of total body weight.
The daily parenteral dosage regimen about 0.001 to about 80 mg/kg of total body weight.
The daily topical dosage regimen will preferably be from 0.1 mg to 150 mg, administered

20  one to four, preferably two or three times daily. The daily inhalation dosage regimen will
preferably be from about 0.01 mg/kg to about 1 mg/kg per day. It will also be recognized
by one of skill in the art that the optimal quantity and spacing of individual dosages of the
present compound will be determined by the nature and extent of the condition being
treated, the form, route and site of administration, and the particular patient being treated,

25  and that such optimums can be determined by conventional techniques. It will also be
appreciated by one of skill in the art that the optimal course 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.

30
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4- (| R-2-[(6- 4[3-(cycl opentyl sul fonyfl phenyl]butoxy | hexyl)am no(- |
- hydr oxyet hyl )- 152- (hydroxynet hyl ) phenol ;

N- [ 2- hydrweyede5p1eR) - 1- hydr oxy- 2- 112-4-1[ ( 2R) - 2- hydr oxP€2AIS2007/071866
phenyl et hyl ] am no] phenyfi et hyl ] am no] et hyl ] phenyl ] f or mam de; N-2

214- ( 3- phenyl- 4- net hoxyphenypam nophenyf | et hyl

1- 2- hydr - hglah.droxyZ(lkb-quinoIinon-5-yI)ethyIanine; and
205-1(R)i§ﬁ%§L—§—$%4-(2-anino-2-nethy|-propoxy)-phenylanino] - phenyl }
- et hyl ani no) - Irhe yske ropniloid dnBphtyeiaestyical kit hiielsiabc dd@@eo the inventibhe

97- adrenoreceptor agonist may be in the formof a salt forned wth a
phar mace gyl yspd Hrewphingion vaidh e igelude peion mein ahgr phasppeatic hgetodei ori c,

furar | o Rup@URARIEIG] Gl hohnBXATDI et Ahcfalblione aaRILARL G,

ci nnani c, Cl nnam C, aceti ,

napht bal engrcM/ teGeptOiemeioaist)4 B IRIrBRXYRPAE Qlbnistd- aniinféctiVy Adenty etz & C,
4-chl or obenzoi c andi4-pheny!benzpic acid. Sui tabl e anti-inflanmmatory
agent s i Beliiglcs antivigds pepidgamprarphelveticndghes prosides.oi a suiilisr espesay be

used in i ] ne f - DV i | and
"hal ed GorpragL: ShpiRs IS REIPANR 0L IR OHERL) ARk R 0P ]
30act i vi tthe prisemipdpoundabgtdieer veEthyte q@madaiogel drespepti@dpiasdvonents, for

dexamnet hasone, fl uticasone propi onate, ) )

6a, 9a- di CRUBPIS-SEILEted fipat Ykt BALEAIY A29H. (Uch 2B cagficostersiq o AANPAIR. - 16-

WO 2007/ . 1 . .. .
var bany | i FARCRRARCAL & B9 Rporgecptar quopist, an aptinfective agent sugh pran oo
ester, 6Ganfbiotic or an antiviral, or an antihistamine. One embodiment of the invention

di fl uoro-17a-1(2-furanyl carbonyl ) oxyl - 11f 3- hydr oxy- 16a- net hy1l- 3- oxo- andr ost
a- 1, 4- diCBFENATIES ORPHBRNOFUMREIRE Be praserterEPrynd esriypiofqgicaly daadivaal

andr ost & B a7 PARE o e T S A PR ORP o 5y )
est er, 6an%ar dPDE-4arhdbitdrf Srdhyrdnoextilyisthbanaret hy 1- 3- oxo-
15 It will be clear to a person skilled in the art that, where appropriate, the other
therapeutic ingredient(s) may be used in the form of salts, for example as alkali metal or
amine salts or as acid addition salts, or prodrugs, or as esters, for example lower alkyl
esters, or as solvates, for example hydrates to optimise the activity and/or stability and/or
physical characteristics, such as solubility, of the therapeutic ingredient. It will be clear
20  also that, where appropriate, the therapeutic ingredients may be used in optically pure
form.

In one embodiment, the invention encompasses a combination comprising the

present compound together with a [,-adrenoreceptor agonist. Examples of f3,-

adrenoreceptor agonists include salmeterol (which may be a racemate or a single

25  enantiomer such as the R-enantiomer), salbutamol (which may be a racemate or a single
enantiomer such as the R-enantiomer), formoterol (which may be a racemate or a single
diastereomer such as the R, R-diastereomer), salmefamol, fenoterol, carmoterol, etanterol,
naminterol, clenbuterol, pirbuterol, flerbuterol, reproterol, bambuterol, indacaterol,
terbutaline and salts thereof, for example the xinafoate (1-hydroxy-2-

30  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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17a-(2, 2, 3, 3-

t et ranet hycycl opr opyl car bonyl ) oxy- andr ost a- 1, 4- di ene- 1713-carbothioic acid
S- cyanonewbybo7ersb@as and 6a, 9a-di fl uor o- 1113- hydr oxy- 16aPoEtusgdrh7eseq 1-

met hycycl opr opyl car bonyeoxy- 3- oxo- andr ost a- 1, 4- di ene- 17f 3- car bot hi oi ¢ aci d
S- fluoronethyl ester, becl omethasone esters (for exanple the 17-propionate

ot or s (PO Tt A BB o BB ap e SHER BRI Y Glgectve
fl id i.cl . i 17-11(R) - .

Cycl ohex TRy FRaTD: Soutds Rt o BHE Qunar Bxgoisparghanser OBFBARY0- di one)

 buti X099t B QL0 FETRsd 955 oA Rlod A7y Snbod men

corticosteroids inc utrcasoéne propi ona

6a, 9a- di fW00E3/A3R3hyWIGR09N3 /06253 Wie100B7@1204,-Webg/0 165378,

5t hi azol e-5-car bon5yeox - 3-0x0-androsta- 1, 4-di ene-1713-car bot hi oi c acid

S-f 1 uér onf¥PRIP4/EZI54y , WO2004/037807, WO02004/037773, WO2004/037768,

6a, 9a-dif ( a- met hy1- 3- oxoan

e A e s e LR R R

6a, 9a- di f | uor Guithér éx3mpheg df @x-dikaareodithyakodistxneldda- ( 2, 2, 3, 3-

tetranet hycycl ogr opyl car bongl@%oxgq— androsta- 1,4-diene-1713-carbothioic acid
[6¢ 28y

S- cyanonet Hyl L0d §¢28p-2amulreec oKy wohydrpx ety Hpksaylledghigaminfit hy! -
17a- (1 - - 3- - d ta-1, 4-di -17 f 3-
car bot hi e e AR B R Y O e bod: et the cor

uor onet ester. In one enbodi nent the corticosteroid
is 10 3-3-{[7-({(2R)-2-hydroxy-2-[4-hydroxy-3-hydroxymethyl) phenyl] ethyl }-amino) heptyl]
6a, 9adi fl uoro-17a- 1(2- fur anyl carbonyl ) oxyl - 11f 3- hydr oxy- 16a- net hy1- 3- oxo- an
dr ost a- 1,029’£ arogne-be @9%%8%@"@0i c acid S-fluoronethyl ester. Exanples of

corti costyer@Réls._ ad-s8.ringla [ ' [Q R
02002/ 1%0%(%?%\)@62 %521%5%%?0%%%83% STy ey AEaR T ?ﬁﬂf%‘%}é@ 505452,
WD2006/ 0 T2BBoxyamethiAp pde1;:072600. Non- st er oi dal conpounds havi ng

gl ucocort, coj ni t hat may possess | ectivity for .transrepression
aver t v aitsHeRT o IO Sy Ries TS SRR R B e o R RBRBS TPl wate
thOSQSCO\Qe(fhgdroixgmH\l}\ZIfBHédoQW ng published patent applications and patents:
30 W2003/ 082827, 98/ 54159, W)2004/ 005229, W2004/ 009017,

W02004/ 01842bydropdeo BARY4 dosroxpg> 8 3)-0 2R hydsp20n33/ 082280, W2003/ 059899,
- 1r- V\ghglqugtﬁ}]/‘ﬁa(l)tgi%g]phenyl]ethyl]amino]ethyl]phenyl]formamide;
N-2{2-[4-(3-phenyl-4-methoxyphenyl)aminophenyl]ethyl }-2-hydroxy-2-(8-hydroxy-
2(1H)-quinolinon-5-yl)ethylamine; and
20 5-[(R)-2-(2-{4-[4-(2-amino-2-methyl-propoxy)-phenylamino]-phenyl}-ethylamino)-1-
hydroxy-ethyl]-8-hydroxy-1H-quinolin-2-one.

The [0,-adrenoreceptor agonist may be in the form of a salt formed with a
pharmaceutically acceptable acid selected from sulphuric, hydrochloric, fumaric,
hydroxynaphthoic (for example 1- or 3-hydroxy-2-naphthoic), cinnamic, substituted

25  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

30 activity.

Examples include methyl prednisolone, prednisolone, dexamethasone, fluticasone

propionate, 60, 9a-difluoro-11pB-hydroxy-16a-methyl-17o.-[ (4-methyl-1,3-thiazole-5-
-16 -



PCT/ US2007/ 071866 W2003/101932, W2002/ 02565, W2001/16128, W2000/ 66590,
W2003/ 086294, W2004/ 026248, W2003/ 061651, W2003/ 08277, W2006/ 000401,
W2006/ 00WB2807/@ml6 \W2006/ 015870. Non- st er oi dal conpoun@sTh®2eo1y71866

gl ucocorticoid agonismthat may possess 5selectivity for transrepression
over transactivation and that may be useful in conbi nation therapy I ncl ude

t hose CO\égrré)ggyl it %e foll ovm n teniﬁﬁ%%g@ Po%%gég @ﬁ%@%t 98/ 541 %%
%3883 8%%5%9 \#%g?f! @a?ﬁon\@@%gp%slﬁéﬁégy V%g &7?;10%@%&99&9934! 161357387’
W02000/ 66590, WO 086294 2624 061651

diene-17f-carbothioic acid S-fluoromethyl ester (fluticasone furoate), 6a.,9a-difluoro-11§-
hydroxy-160-methyl-3-oxo-17a-propionyloxy- androsta-1,4-diene-17f-carbothioic acid S-
5  (2-oxo-tetrahydro-furan-3S-yl) ester, 6a.,9a-difluoro-11f-hydroxy-16a-methyl-3-oxo-
170-(2,2,3,3- tetramethycyclopropylcarbonyl)oxy-androsta-1,4-diene-173-carbothioic acid
S-cyanomethyl ester and 6a.,9a-difluoro-11p-hydroxy-16o-methyl-17c-(1-
methycyclopropylcarbonyl)oxy-3-oxo-androsta- 1,4-diene-173-carbothioic acid S-
fluoromethyl ester, beclomethasone esters (for example the 17-propionate ester or the

10  17,21-dipropionate ester), budesonide, flunisolide, mometasone esters (for example
mometasone furoate), triamcinolone acetonide, rofleponide, ciclesonide (160,17-[[(R)-
cyclohexylmethylene]bis(oxy)]-110,21-dihydroxy-pregna-1,4-diene-3,20-dione), butixocort
propionate, RPR-106541, and ST-126. In one embodiment corticosteroids include
fluticasone propionate, 6a,9a-difluoro-11p-hydroxy-16a-methyl-17a-[(4-methyl-1,3-

15  thiazole-5-carbonyl)oxy]-3-oxo-androsta- 1,4-diene-17p-carbothioic acid S-fluoromethyl
ester, 6a,90-difluoro-17a-[(2-furanylcarbonyl)oxy]-11p-hydroxy-16a-methyl-3-oxo-
androsta-1,4-diene-17f3-carbothioic acid S-fluoromethyl ester, 60, 9a-difluoro-11f3-
hydroxy-16c.-methyl-3-oxo0-17a-(2,2,3,3- tetramethycyclopropylcarbonyl)oxy-androsta-
1,4-diene-17p-carbothioic acid S-cyanomethyl ester and 6a.,9a-difluoro-11B-hydroxy-

20  16a-methyl-170-(1-methycyclopropylcarbonyl)oxy-3-oxo-androsta-1,4-diene-17f3-
carbothioic acid S-fluoromethyl ester. In one embodiment the corticosteroid is 6a.,90.-
difluoro-17a-[(2-furanylcarbonyl)oxy]-11p-hydroxy-16c-methyl-3-oxo-androsta-1,4-
diene-17f-carbothioic acid S-fluoromethyl ester.

Examples of corticosteroids also include those described in W0O2002/088167,

25 W02002/100879, W02002/12265, W02002/12266, W0O2005/005451, WO2005/005452,
WO02006/072599 and W0O2006/072600.

Non-steroidal compounds having glucocorticoid agonism that may possess
selectivity for transrepression over transactivation and that may be useful in combination
therapy include those covered in the following published patent applications and patents:

30 WO02003/082827, WO1998/54159, W0O2004/005229, W0O2004/009017, W02004/018429,
WO02003/104195, WO2003/082787, W02003/082280, W0O2003/059899,
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10 and W2003/08277. Exanpl es of anti-inflanmatory agents include
non-steroidal anti-inflanmatory drugs (NSALD s). Exanples of NSAID s

i ncl ude swoioomispasogl ycat e, nedocrom | sodi um phospho@ceatSeraselstEeDE)
inhibitors (for exanple, theophylline, PDE4 inhibitors or m xed 15

PDE3/ PDE4 i nhi bitors), |eukotriene antagonists, inhibitors of |eukotriene

i bi +ord 2By EISER R TRR RS e o A BBl e BR PR RERT S 7

ant agoni sve2(64/0262a8 EWTsI008/08 86 19 WOSO03/ 0827y WHI2006B00AT0 W LG dew3ogxanpl e
chenoki ne ant aggnl sts, such as a CCR3 antagonist) or inhibitors of cytokine
synt hesi €nd YOEN6/Q58y@enase i nhibitors. In one enbodi ment, the 20i nvention

enconpasses i I}Jg&f ' ey ' - i nhi hit ar or oral

adm ni stration. %Ijrarp gé%ﬁoqﬁﬁ&éﬁrﬁgé%?ﬁcgﬁ&ﬁ%ggoﬁ%gedl Pﬁggg&gpésg%sosed in
WD1993/ 136155t vidirdP B8ds86d: ion\WR 2002 sae 02T on WA 363 58 dscdinidn \MBhBHAL62875.
Exanpl es of CCR3 inhibitors jnclude those disclased in W2002/26722. I n one

enbodi merteriment e BB ROSFElVINdRS ot Ny RpsRAGYs: (KO- PP HRRRY iR >
25c0mbl Nahofhid23, RESRBIRABLGEL SOSR)lo DR 00004, Tor example | n

the case o ormu apted ftor al ation. e PDE4 inhibitor useful
in this a¥p2en3/08278AeWMORISRRZE(TAYORE) AP SERVORN03/ O EY32, BV EZHRMA2565,0r

whi ch is dj vV, i nhi it . Lnbhj bt of
poEat andy BRopone: PR bt SR bR o2 Erneds. Wolbd b fedh

Ci S- 4pcyanewotdwpytyopent yl oxy-4- 30nmet hoxyphenyecycl ohexan-1 -carboxylic
aci d, 2-carbonet hoxy-4-cyano-4-( 3-

cycl opr opyl metbxesples.of pfti-infrarmaatheyxagshie nydlydeyinatieneidal antbinélagmehtory

ci s-[4-cyano- ﬁ] éﬁl’)’s

cycl opr o&ﬂ% I’? xy-zi‘- di f | uor onet hoxyphenyl ) cycl ohexan-1-o0l]. Al so,

Ci s- 4- cyano- 4-Hx3mple¥of RAMDISHOLAPCIdikiS2061 6 Q386 Bedocromil sodium,

(cycl opent yl oxy) - 4- met hoxyphenyl i cycl ohexane- 1- carboxylic acid (also known

as ci | oniphasphpdigpigrape P12 ipkibitawst (K sxappls. teeryligie. BRY4itekibiters oplixaghi ch i s
descrlis b e%ﬂ@/ﬁb@l irﬁ%i?d?g), éuﬁé@ieﬁlegﬁltagonists, inhibitors of leukotriene synthesis (for
example montelukast), iNOS inhibitors, tryptase and elastase inhibitors, beta-2 integrin
antagonists and adenosine receptor agonists or antagonists (e.g. adenosine 2a agonists),
cytokine antagonists (for example chemokine antagonists, such as a CCR3 antagonist) or
inhibitors of cytokine synthesis, or 5-lipoxygenase inhibitors. In one embodiment, the
20  invention encompasses iNOS (inducible nitric oxide synthase) inhibitors for oral
administration. Examples of iNOS inhibitors include those disclosed in WO1993/13055,
WO01998/30537, W02002/50021, WO1995/34534 and WO1999/62875. Examples of
CCR3 inhibitors include those disclosed in W0O2002/26722.
In one embodiment the invention provides the use of the present compound in
25  combination with a phosphodiesterase 4 (PDE4) inhibitor, for 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-
30  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-
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O her PDE4 inhibitory conmpounds include AWD-12-281 (N-(3,5-dichloro-4-
S5pyridinyl)-1-1-4-fluorophenyenet hyl | -5-hydr oxy-9- oxo- 1H i ndol- 3- acet am de)
from El biwo 20¢4oifsgEs, N. et al. 15th EFMC Int Synp Med CremuS3apgn7iedO,

Edi nburgh) 1998, Abst P.98; CAS reference No. 247584020-9); a

9- benzyl adeni ne derivative nom nated NCS-613 (1NSERI\/9 D- 4418 from

Chi rosci rin enzo hi bi t or

identifi %V zé)e&&%? 1(13% ’i’@%?gg Cyﬁlﬁ)ge’éatnfa' i @3 ]f&C‘B&A]f%?no‘gn Benzodi oxol e
10 deri vatlbmeladd) s ies@ts Rytely pi/&ﬁdﬂd?é( Kﬂphﬁlcm%iaﬂﬁﬁh iskdesditetl @UKY.OVa
Hakko; V- 1 1294A from Napp (Land et al. Eur Resp J [Annu Cong

Eur RespPst?@tééé%)fB&g 23, Geneva) 1998] 1998 12 (Suppl. 28): Abst P2393):

rof lum |l ast ( )
(cycl opropyl ne %?Pu RELN—H }s])l?r% %lrngs b“f?u%‘.”rl?yﬁ 2§ll E (? Isud(%?h(%?rré)t%oxy) benzam
i de) (Sse@yﬁﬂ’in(j)l)mﬁl ﬂﬂ(ﬂroﬁienlyt)rrﬁyﬁyl Erhdémoxi-omerigl-irtloy3-aseemiia fipheEbion

t hereof); a_ phthal azi none 15 W)1999/ 47505) from Byk-CGul den; Pumafentrine,
(-)-p-1¢( 4@@6@0135@)_91 Sth > Int Symp Med Chém (Sept 6-10, Edinburgh) 1998, Abst

1,2,3,4, %81%%1%&9@%31@0 %4'7?%4@9639)% GBEANEREARELIEN L akiv B IR ALY 4L 6136 y1l-

N N-d| i sopropyl benzam de ‘wh I's a mxed "PDE3/ PDE4 1 nhi bitor which has
been prepjﬁfSﬂiRMl)d)ﬂéH)B fwhe@hMCtheByﬂd@hledegrlew Abﬂand];azmrm‘lyﬂ)m ne under

devel opnent. Al m.r f 54/ UNBG5S fr or, T-440
(Tanabe %‘?&ddelﬁﬁ %qg‘f?gf’é Egmaﬁlﬁ% te pr é%dlo’%‘%ﬁ( 1): 162),
and T358%erivative d1§%:!HsEJI'§§ KR4 Hdﬂ%blﬂimw/moKnﬂﬁfr@rﬁq{ chiggedyin the
publ i shed inter natl onal pat ent appl i cati ons WD2004/ 024728, W2004/ 056823,

W2004/ 103898\ fiengNapxdmpials3bd. efral 341 Resp & [bs@uC@m@E@ﬂ Rysp SN0 28a8/1858892,
W2005/ 09Q3 / th f d
G oup Li %19 éﬁﬁef% lg%)é??(gﬂ? d%ggwgﬁﬁi‘l&% Aehrﬁ laﬁt r']t hogenggerrpgundsa;(ﬁat

act as anéagprbsilsettoxyh- (mss&aamlbfv KagRpLHor- @jﬂﬂlhdioﬂaﬂlbkﬁ)lbbﬁanﬁ&@?(@e
conmpounds whi ch are antagoni sts of f?e ML or receptors, dual antagonists

of the MEINB7C S NoB MY Bylé@@biearl@nmerga&rg é‘?ﬂ%@é@ﬁl%@ sheggoty:ephm amprovs

| | ud
ool o R GHRERHaNY EATRMS R R AR [ 3 0 phsdden | oct e
name 30 1&39\43;10)3 hemahyﬁfce&mm((ﬁyel nexlgmtpﬂneo[cﬁs aﬂr@hbryolmme-gl 136310 035
30286-75-0) and tiotropium (
sol d undélﬂl)sw%%a%a@ erw%l} I8 W%gﬁ))w&’%%gth%% w@%@%ﬂ%\a@ reppis

exanpl e, ]Eﬂt)'!?s By dh 9? @ﬁde%@wzﬁl%ﬁﬁarg%lﬁﬂe @tﬂﬁr bével £y Witnirall-
2007/ 150016 CT/ US20077 071866 which is di scl'osed 1 n W2001/ 041¥L8 Exenpl ary

conpound®rédesfapmal VM‘SfrﬂM M5 65afromnV¢rnmliﬂ,l deTﬁMOé?ﬁa_lmbB el yaRAS B ROZL G} 7)
under ¢ hd "RANE RS %?5993;&%&{5‘ "t 383320 5, “sol d under the name
Di tropan), termghéi PBE4 (hibidey g&m@; arel S QR e pubished 2t8Rhtional - S5,
or CAS 124937-52-6 for the tartra sol d under the nanme Detrol), otilonium
(for patent applications W(02004/024728, W02004/056823, WO2004/103998 (e.g. Example
399 or 544 disclosed therein), W0O2005/058892, W(02005/090348, W02005/090353, and
WO02005/090354, all in the name of Glaxo Group Limited.
25 Examples of anticholinergic agents are those compounds that act as antagonists at
the muscarinic receptors, in particular those compounds which are antagonists of the M, or
M3 receptors, dual antagonists of the M;/Ms or Ma/M3, receptors or 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
30  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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exanple, as the brom de, CAS 26095-59-0, sold under the nanme Spasnonen),
trospi um chl ori de (CAS 10405-02-4) and solifenacin (CAS 242478-37-1, or CAS
242478- 38W0 2bawisbdie succi nate al so known as YM 905 and ®cofrasaovderisshie name
Vesi care). Additional conpounds are disclosed in WO 2005/ 037280, WO

2005/ 046586 and 10WD 2005/ 104745. The present conbi nations include, but are
not limted,to:.. . . .

( 3- endo) BT Shisglosed MVERIPLORLHY 1 gnRiaaicoBPRYALS S LY Bhi HBPEP2IIST 3. 2. 110ct
ane i odi @glude pirenzepine (CAS 28797-61-7), darifenacin (CAS 133099-04-4, or CAS 133099-
(3-enc/o) - B_éxng_ cyano- 2, 2-di phenyl et hyl ) - 8, 8- di met hy1- 8- azoni abi cycl o[ 3. 2. 1)
oct ane b0 @ thezydrshapmide(saldonisiay the mamgyFTpblex), pxpiytyHR&ndS s h2Debx et hyl

) -1- 15 I..ahi - . breidenrqand. . 1.
i SRR YOOt B DS AR soeroine €S 12003731

| (phenyl Febh@ASaRMDEL-6Y6}or Be tanate] aldd yddr dheSnazncllDercdld el dniwm(fhe.

O her anticholinergic agents include conpounds which are disclosed in US

patent aSpiTR&t foHCEv?2BIPo81S F0REoPPdh a2lddnAdriRs AVBY SPEMamHed 48 Whe
extent refiiiedchS 1Pu85 b S aRPLNIBRLESRIKS bAMUERIFTON or ENES 4147813808 o, f O

exanpl e:
(endo) - 3tlf2surenh@xjsoXn@wdias tYiVIgjhiend eldlundettht hai8e 8cdicare}.hyl - 8- azoni abi cycl
o[ 3.2.1] octan

oLy B drtna tcmpands e ghisslosed iy MO 005937380, WIS B ¢ i 1 e

, _(endo) vyBomeiphna B3 2r, predehi RIIEBINALRL MlddeBb@Zae RbAMEh<l 3: 2. 1] oct ane;
253- ((encl 0) - 8-net hyl - 8-aza-bi cycl o[ 3. 2. 11oct-3-yl) -2, 2-cl i phenyl - propi onam
i de; (3-endo)-3-(2,2-di-2-thienylethenyl)-8,8-dimethyl-8-azoniabicyclo[3.2.1]octane iodide;

3 (( endo) 155 1783 5% a2 Rli SRy Rl 2 MBSt M T ¥ W o fadic RAAISMbeREOPT ON ©

(endo) - 3bfa@nk¢ano- 2, 2-di phenyl -et hyl ) - 8, 8-di net hyl - 8-azoni a-bi cyclo[3.2.1)0
ctane i odi de;

(endo) - 3-%‘@%&“@@3’@%&ﬂ-{8t[kﬁhe?¥18}e§1Yé)0ﬂ16HW1}'é= azoni a- bi cycl 0[3.2.1)0
ggﬁmgsgagg@%lgﬁgﬁ%%ﬁg(&g@%@%nﬁ@%:&gl 8-aza-bicyclo [3.2.1]
N- benzy 1- GR({Se3dQ)ey@noriNYiph&ryacihylpBayeth o 8 { 2-[ (bhowtimdthy Dpx Aehytli-phenyl - prop
| OnAM 48 ontabicychal3 2 Hoctane bromde. . 0 +20®
Other anticholinergic agents include compounds which are disclosed in US patent
application 60/487981, incorporated herein by reference to the extent required to practice

20  the present invention. These include, for example:
(endo)-3-(2-methoxy-2,2-di-thiophen-2-yl-ethyl)-8,8-dimethyl-8-azonia-
bicyclo[3.2.1]octane iodide;
3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propionitrile;
(endo)-8-methyl-3-(2,2,2-triphenyl-ethyl)-8-aza-bicyclo[3.2.1]octane;

25  3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propionamide;
3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-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;

30 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) - 3- (2- car banoyl- 2, 2-cl i phenyl - et hyl ) - 8, 8-di net hyl - 8- azoni a- bi cycl o[ 3.
2. 1l oct ane i odi de;

1- benzyl-wolo@45endo) - 8- net hyl - 8- aza- bi cycl o[ 3. 2. Fl oct - 2cya)2@78786@henyl - p
ropyl | -urea,;

1- et hyl - 343- ((endo) - 8- net hyl - 8-aza- bi cycl o[ 3. 2. Fl oct-3-y1) -2, 2-di phenyl -pro
pyl | -urea; : . -

SN 13- ( (S Serat b2yt %‘dffl%}%ﬂ-%%0131%'5{%18[3.-%%@ﬁﬁ?fl? propyl | -
acet am deodil:[ 3- ((endo) - 8- nethyl 8-aza- blcyclo[3 . 1]

oct - 3- yl) 2, 2-di henyl prop L - benzam

3- ((endo)l: @lﬁﬁ]{- 3-((8hdpIa- meéy B@F%bg:ygloB 2 1loct-3-y1)-2,2-diphenyl-propyl]-urea;

ooy A ays PR IRRRIGL K1 RHERLAN S T\dclB 112 2rdihanvt-propyllwreas 1 o

[3. 2.1l O(N fme(endldi&im;ethyl 8-aza-bicyclo[3.2. 1]0ct—3—y1)—2 2-diphenyl-propyl]-acetamide;
10N-[ 3-( endo) neth&} 8-aza-bic cIoE3 2. 1} oct - 3- yl? 2, 2- dlphenyl propyl I -
benzenes %Hﬁ]ﬁqlqgég methyl-8-aza- blcyc10¥3 2.1]oct-3-yI)-2,2-diphenyl-propyl]-benzamide;

[ 3- ((enda) (Sids5 8NN dh Fr 822 BicGAGHRL. Prode-3yBCi 2 3 Yikd pren2- i RGN iRk opyl i - ur ea

N—[3 ( ( eretdo)-382rphiny R 28dighmpbérc §-ol-efh3 )28, 81doneth@-§-a1)ong-BicgtlophZ hidctape opy | | m
ethanesul%ynanlde and/ or
15( endo) 4 196 5 di phenyl- 3-[ (1- phenyl - met hanoy1l) - am ncd- propyl | - 8, 8-di net hy

1- 8- agoninaf3-ReerdHlOM3the1-8l 08 bagelops oM «es-yl 22d hpfopgPounds i ncl ude:
(endo)-3-(£ g%tﬁ%xy dﬁ{thﬁggﬁgi g]y Y) ]gM%®d?ﬁ£?ﬁyl 8- azoni abi cyc
o[ 3. 2. 11@@n@rnesu1®dﬁmeie

20( endo) _[?—;S%;%E&ngrr}l%thzﬂ—%—aza 1cyc¥0[3 Etﬁg 5 3%) 8 * dlpﬁrenytl“f)ropyl auzr(e?nI a- bi cycl o 3. 2.

1l oct ane
(endo) - 3-N-B3-qead)-2methdi-pheapicyeloy b Ji1d+8-y)-2 metiphehyBpaponi a- bi cycl of 3. 2. 1l

oct ane brom de;
(endo) - 3peshangswtamaipide? and/eli phenyhet hyl ) - 8, 8- di met hyl - 8- azoni a- bi cycl of 3. 2.

Floct ne e
o5 oroy G 3522 dipeny - 3-1(] phenyl mettynon) aminpl-propyl) 8 8-dimethyl-Scaromiac. o
cl o[ 3. 2. bigelcdghe. lijadindeiroaiid/ or

(endo)-3-12, 2- d| henyl- 3-[ (1- phenyl - net hanoy1) - am ncd- pr opyl | - 8, 8-di net hy1-
8- azonlablcycIGF mZxTHEEP ‘W& de. In one enbodi ment the invention

provi des (g, ?—@(%(r}ﬁéth% QQrH?rthl%gﬁkglﬁ ?etﬁ’i?ﬁ%e@thmgtgyl@@%%d together wth an

HI antagonls l'es of H antagonists i'nclude, wthout limtation,
anelexan@mawh$$édﬂqmﬂnelmadatadlne azel astine, acrivastine,

b h t flet
CLFgFZBﬁg Ifd;t)ngn(g C%’glil(lé?rés({llpﬁéély Sglé’(ﬁeé r l thﬁﬁr%gﬁ%@i hlé;yc 9\% 2.1]octane iodide;
2007/ 150%1@3@[(@Q%QQJJQW&@@&WM%@B@%@H&H@ 8- 6201 BRY@BI B |octane

descar boet hoxyl or at acl i ne, doxyl am ne, di nethi ndene, ebastlne epi nasti ne,
etletiri bromile; fexofenadlne hy droxy Li ne, ketotifen, |oratadine,

| evocabast 15 BARLARNA A0 o JRALAE) ey L SRSEL LAy PRRSEEPL b fcfEC! 121 ne.

nor ast eni'zo opa ad pyri
terfenadh@ﬁdetrlpelennanlne tenelastlne

25  (endo)-3-(2-cyano-2,2-di-thiophen-2-yl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]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
30  compound together with an HI1 antagonist. Examples of H1 antagonists include, without
limitation, amelexanox, astemizole, azatadine, azelastine, acrivastine, brompheniramine,

cetirizine, levocetirizine, efletirizine, chlorpheniramine, clemastine, cyclizine, carebastine,
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5 trinmeprazine and triprolidine, particularly cetirizine, |evocetirizine,
efletirizine and fexofenadine. In a further enbodi nent the invention

provi des woOcobismEti on conpri sing the present conpound tProgatsk@r/onisshr an H3
ant agoni st (and/ or inverse agonist). Exanples of H3 antagonists include,
for exanple, those corrpounds di scl osed in W2004/ 035556 and in

W2006/ 04541 her st am ne r or. an oni sts ed in 10
Vooni ot Cort e RtifEs bR TRAE. RS ERb Sy SRR ok B BT ot 1 o
(and/ or icByginee &FaRtind,S)eflefiriting HéxFBERPIQr hylOkyaxaMettiféd)e 16@manmends

di sclosed in Jablonowski et al., J. Med. Chem 46 3957- 3960 (2003).

In one eddosrbshre, minelastige AEHBIRZHICoVINSEIR, NGRSV, Nt i BRI aiiepiZzoke
present oy %@Lﬂ%( %ﬂgaﬁeﬁ%r‘(%ﬁlﬂle SRR AR B L ARE, 3EB0L Sfami Y $OnBSstine,

4,4-ditluoro-
15 13- set hyimepragihe meddydrigtdiydine; 4phrficidady t &dtﬁﬂfﬂe— 4}eyd)det1f181-na,z affledyigin®lan®. 110cC

t-8-yl -1- phenyl propyl)cycl ohexanecarb oxam d In one
enbodi meAgXofenadinen b AttpherpakadiaentLhe orsnHaR P&Yl%r?p?(?rg]i’lﬁﬁthrh%o%ﬁ’ré%%t

20
Socorhou RO Bk AT g LA LS i £

et hyl ) - Nof 343 pytngatiisty limddey fgr- @can{ple, Ithosei ddmpmuod&eﬂisyﬂo)@b(m[ prepHioacei@m de:
The inventian in a further aspect inati on conptising
The precdit SEonDARIOSLEL Ranet frnnprgsesRna i doge” Shen By G, SR GLnt on
t hus 1pr ovbABmatibR Wit Whd BEHPSSRIGCH: the Hegdk NAtdnfbn GAAMAL %hﬁ%oﬁl_t't@ @Rd/gsent
conpound together with a 92-adrenoreceptor agonist. e invention

t hus provingess, agonists) plithe et regepies for exampleh theatommouedingisdleseddn dadomveskent
conmpound g th The invention thus provides,
ina furt glr’ej 680& R %O%n%%g%@dégnprl sing the present conpound toget her
wi th a non- st gf ohélahb&Rmae0 MHesSihventGn peovidesndointBindtiod S oMipEiVing € predend
further aspect, a conbination conprising the present conpound together wth
an anti Cl‘f@mipﬁ’é‘?(b‘ioéeta@‘é‘ﬁtth a CCRS5 receptor antagonist, such as 4,4-difluoro-N-((1S)-3-{3-

15  [3-methyl-5-(1-methylethyl)-4H-1,2,4-triazol-4-yl]-8-azabicyclo[3.2.1]oct-8-yl}-1-

phenylpropyl)cyclohexanecarboxamide:

H T

ot

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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The invention thus provides, in a further aspect, a conbination conprising
t he present conpound together with an antihistam ne. The invention thus
provi des,wono@/fsarisher aspect, a conbi nati on conpri si ngprPChasi@pneseant
compound together with a PDE4 inhibitor and a 92-adrenoreceptor agonist.
The invention thus provides, in a further aspect, a conbination conprising
t he present conpound together with an anticholipergic and a PDE-4

i nhi bitor. The conbinations referred to d%gve may conveniently be
presented for use in the formof a phagmaceati€al fornulation and thus
pharmaceutical fornulations conprisinglla 2 nbi nati on as defined above
together with a pharnaceutically aE??E%E | e~diluent or carrier represent a
further aspect of the invention. Z  ndi vi dual compounds of such
conbi nati ons nmay be adm nistered either sdguentially or sinultaneously in

separate or conbined pharnaceyt#c r ations. in one enbodi nent, the
i ndi vi dual conpounds w || be dﬁﬁi red siqultaneously in a 25conbi ned
pharmaceutical fornul ation. Aﬁpr8priate daseg| of known t herapeutic agents
will readily be appreciated by those skill"8&’in the art. The

invention thus_ provides, in a. further aspect, a pharnmaceutical conposition
conprising a YEREPR Hhus P p Hﬁmgﬁﬂﬁﬁdhﬂgg%ﬁﬁgﬁépnﬂFFHgéﬁbther

L her apeutph &ehl dbrdlih RopRARPkin IDENEMARN Lhus provides, in a further

aspect, pharmaceutical conposition 5conprising a conbination of the

present conpouind in@gatingruspiavides, BREArtherdsbedt,or combinationTieenpiriningrihé on t hus
provides, in a furth aspect har maceuti cal. conposition conprising a
conbigat?gﬁe'fmyﬁguﬁfggﬁﬁﬁrgghﬁ@ﬁﬁ@BPgﬁg?E P2 th a f32- adrenor ecept or
agoni st. The iTh¢@mfenBBn tHWprdvi@l shasfurther Apédird iphbidgRAComplispiargaceut i cal
conposition 10conprising a conbi nation of the present conpound together

wi th a coresericompopnditogether witlflgeoltippstardidn t hus provides, in a further
aspect, a phaﬁ%@%@%&h?@hn&&ﬁ?%&%fﬁﬁﬁﬁ&ﬁ&ﬂ%k%ﬁQg%gp&ﬁﬂR%QQ%hﬁﬂﬁ&ﬂhéhe
present conpoun oget her h™a’ non-'st erof dal agoni st.
present compound together with a non-steroidal GR agonist.
10 The invention thus provides, in a further aspect, a combination comprising the
present compound together with an anticholinergic agent.
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
15  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
20  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
25  combined pharmaceutical formulation. Appropriate doses of known therapeutic agents

will readily be appreciated by those skilled in the art.
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The invention thus provides, in a further aspect, a pharnaceuti cal

conposi tion 15conprising a conbination of the present conpound together

wi th an awoi2eémolsooer gi c. The invention thus provides, i Rrca/uUsasorierse@spect,
a pharmaceuti cal conposition conprising a conbination of the present
conmpound together w th an antihistam ne. The inventi on thus provides, in a
further aspec(t.jr \p ia ceutic I CO@(@O ition co i Si ng conbi atl on of
the present ¢ &86‘&.&8 Poger REF! PREEp TR 8336811’@951 The
i nvent i oRomiptisinPa@¥hb@sitioh Bf thefpiéseh@iongHRAE togethep hath MBGMBI theApe@REly Nat i on
of the invention together with a CCR5 receptor antagoni st. The

i nvent i odcti932eAbw be described by reference to the followi ng biol ogical

exanpl es whi ¢ 1T At as a
limtation of brh% Zegﬁélgpﬁe{wg#dvl@e %‘r ef\s@g[%%&%ﬁven Iigwdhn‘él%l Bfaé%%@ glE&iNPLES
The 1k- 8 compdisicR@cambireuivk ofithei pidreht dooippued f@etier aithadmpoumibiot. t he
present invention are determned by the following in vitro assa

Recept or Bi ndilkhg Imggggn thus peopid efunaﬁ fOHOFES PR O RAsRYfIC3 §06w9a¥1ﬁ%d from GE

anal yt1 o "5 ado. <y gt Go B g Yop s BB s SarAORTERR © °©
r econbi nagénikuman CXCR1 (1L-8 type a) and CXCR2 (IL-8 type 0) receptors are

i ndi vidual Iy expressed in non-adherent Chi nese Hanster O/ary (CHO) cells as
descri bed pr evil§uRYERUPHEIURREOVidRS, 2 Tushpraspect, aRfgamacaggcal comgpsitiqp e

gf”brlﬁne%oﬂlgﬁ 1@@ %%%gﬁ)q%aggg %E Qfeg)gegs%f_?t Gnifoid BRI d8R S doRRDsRIRE.0cOl ,  Haour,

The invention thus provides, in a further aspect, a pharmaceutical composition

comprising a combination of the present compound together with a non-steroidal GR
agonist.
The invention thus provides, in a further aspect, a pharmaceutical composition
15  comprising a combination of the present compound together with an anticholinergic.
The invention thus provides, in a further aspect, a pharmaceutical composition
comprising a combination of the present compound together with an antihistamine.
The invention thus provides, in a further aspect, a pharmaceutical composition
comprising a combination of the present compound together with CXCR3 receptor
20  antagonist.
The invention thus provides, in a further aspect, a pharmaceutical combination of
the invention together with a CCRS receptor antagonist.
The invention will now be described by reference to the following biological
examples which are merely illustrative and are not to be construed as a limitation of the

25  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:
30 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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52205 (1974)), incorporated herein by reference to the extent required to
prepare the present nenbranes, except that the honbgenization buffer is
nodi fi ed wo 2d@miisboiivi s- HCL (pH 7.5), 1nM Mg504, 0.5 nM EGTA/USet0nyhBhe-

gl ycol - bi s(2-am noethyl ether)- N, N, N, N tetra-acetic acid), | mV PVSF
(a-tol uenesul phonyl fluoride), 2.5 ng/L | eupeptin and 0.1 ng/mL aprotinin.

Cel | h Lzed j f 0 f 10 min. Th
Tosuper nar AR hEth FROGERILTY Y000060: & X5 Lol T KELP) MRBCESEr nat ant | s
di scar dedh @, MR RASSI ﬁt&h%h%nf@ﬁg&e EMRRAERDSar P (OL1B)) BelGORGRALTHRET ON 'S

determ ned using BioRad reagent according to manufactures protocol using
bovi ne seramwslblifdlmes, BSA), Speenge.sk98hdad 1274)] The ngnifiradis ate prepaohduct ed

using Scintillation Proxjnmty.Assays A) USi ng at ger.f,n utinin
boads | n Stinga R B ARRbs e Ao i Bl R i
prei ngubabesl (WiTuh), inerpbRAcIBhdréinthfQefeldhdé ROthB Bk relififed3O pidpare thehrdOie
Buf fer contains 20 nmM Bi s-Tri spropane buffer, pH 8.0, containing 1 nM

MySO4, O.MenpivRERTRCapidhPshedpnagnizaggnpuiierds mndeiad t HowdM This B 20X the

final diludi i _al i and

1 nal VRO e M oS8y, P IR RS £ R0RARN 31BN pRE MRy MR R Y o
tipl 96,..:Pac i0.0. [eloll f ith

ronbr aned e ASHRIMAM P RIIREUBAMNE b 25 Mo I ABLRG B 0.87 W

di met hy| angmihbpdbtidinpCelpaare huhbeadiel) andQe MDZEEIREA 080 dpa.f&31 0nivinl TPE11 | L- 8.

Pl at es are shaken on a@gl@gtformfor 1 hour, at the end of .incubation the

pl at d8 WEPRETRHRH ntens AiotAO00 52 farrd ol Thetipsenaiant is disarde8and count er

The reconbi nant 1L-8 1 or 25Type |, receptor, js also referred to
v ol v R ihes sart 1 807C SruBlan? ot sbossaFERt Rieleimiel TR & or
Type |1, réQeRPic0brdiy b hMuFRErELpratochNGifEFdVisSienn hRHERH MBSA fasconpound i s
considered active in this assay if it exhibits an I C50 value of < 30 uM

The preseénd@dnpound is expected to test active at an 1050 val ue of about

i\gsgi\/ﬂ i n the %IFISLe—g%in%%ﬁsga% 'c0n&ll\fgte%ouosyg@?r%lﬁﬁ%@%%%%ﬂ;/Aoszaly%Q@ng gsrﬂ?é axi s

15  wheatgerm agglutinin beads in a 96-well plate format. Membranes CHO-CXCR1 or CHO-
CXCR2 are preincubated with the beads in the binding buffer for 30 min. for 4°C Buffer
contains 20 mM Bis-Trispropane buffer, pH 8.0, containing 1 mM MgSO4, 0.1 mM EDTA
and 25 mM NaCl. Compounds are diluted in DMSO at 20X the final dilution (final
compound concentration between 1 nM and 30 uM and final DMSO concentration of 5%).

20  Assay is performed in 96-well plates (optiplate 96, Packard) at room temperature, in 0.1 ml
binding buffer with membranes and 0.04% CHAPS (3-[(3-cholamidopropyl)

dimethylammonio]-1-propanesulfonate), 0.0025% BSA and 0.23 nM [1251) IL-8. Plates
are shaken on a platform for 1 hour, at the end of incubation the plates were spun at 2,000
rpm for 5 min and counted in a Top Count counter The recombinant IL-8 Ra,, CXCR1 or
25  Typel, 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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A neutrophil chenotaxis assay is perforned. Primary human neutrophils are
i sol ated from peri pheral whol e bl ood using percoll discontinuous gradient
cent ri f ugaDI2007/150@%t r an sedi ment ati on and hypot oni ¢ | ysiPET/URR@7/071866
chenpattractants 1L-8 (CXCL8) or GRO- S a (CXCL1) are placed in the bottom
chanber of a 96 multi-well chanber (ChenpTx System Neuro Probe,

Gait hers [ o,t%%'Astpe' agoni st concentration used is an EC80 concentration.
The two ers at %—Ys'epar ated by a 5 um pol ycarbonate nenbrane. A conpound
tested is preingeapel céhbtakifassaglid Serfirined. PAmAyAEEHEieu@Bphikeré op of the
filter. Chenotaxis is allowed to proceed for 45 mnutes in a humdified

i ncubat orsodatedirom peripherabwhoke blopd uatngtpsecodifiscontinupas grdigna endrfugationnd, t he
menbr ane | e ' t ' t e

transt or feR L ea g A0 S ByPhOEE 0%, B dheklleli I8 L SNGRTRE G KO-

| um nescentCXEL|) até ghidd tnyth@bs@ym CKahbdriot @196 Gnti-wilimRgder (dERdhedr, W) .
Each sanple is tested in duplicate and each conpound repeated at | east
three ti rmystempdigpro Riebe Ernithersbeigl MD)al ke aginiss copgenbaioncusap susdEQ8ded and

¢ . . . 1ol
b oot bGP SEARRAGL | R ERR90SS,m EOECISARAL NEnRRI o
di f f er encempetiveened eprpi@siiatadewicio thercells pier th Iptacamgatt drivibe eopndfrtd fit@pr esent s

the chenotactic activity of the cells. A conpound is considered active if
it exhi biGhematnaxids@lloatdi® mheeed foMS RMUERIA athubiditind WrobaoBitGFHCasigay :

A i tested f it ility .to inhibit the GRGCa-i d. i
o OB b bR T enEorah st tsnintrie®: h RismiskeritS o prns te ikt So5' o
d 9 . i t f i i i ni 0.2 m
o et sdndRE Bty DML bl REeca S Tha BY FRABRCRONE LRG0 2 ™
step 5 bekiaw.a [dhGCespoucd] shbitiy sedulCetifiserdsle, PlogrgaliNudiesh, W) 1BasH mes t he

maxi mum fi nal .concentration, 120 uM Half Log serial dilutions are then

per f or ned2mplevekser én durlicate and speh @rapyind gepeated #phlsastdhige Higes oResitiYe venhi cl e
are then r Vi Mﬂgﬁ ndr ed
m croli tgr@gﬁj@% el %Ifegg%ﬁ%&?sc Ioglgglécfl %&éirzétauﬁg%géﬁggﬁ dﬁ‘gu ate ? }cl)efn%It Ct%'unut es,
i n a 137Crespbeye. Bdicmegative donirdli @hst{ngdated el vagi neacheomkardddeghionthabotborm nut es.
The 30 to is.diluted 1:166.66.in 0, 1% BSA-DPBS to "12x"

concent r at'{'8 efo%i%@fﬁﬁ“&&&“‘iﬁ“& CB‘PS“E‘FFeCOéFE@Jaa‘g‘i tﬁ%??&?ﬂV‘aFOW SRRERPIBBS i s
added t 0 i&cRRRIBRL@iS dfuRese180 WO 2007/ 150016PCT/ US2007/ 071866 that the
final GROa concentration equals 10 nM The tubes are incubated for 10 mn
at 37C wit h geAtcbmphamdbisaghtidaredactvadfl “galiihitain Espivalue e6<5 8ihpl es are t hen
pl aced on ice and 250 ul of ice cold Cell Fix working dilution is added

foll owed by a one mnute incubation on ice. 1.5 ml Eppendorf tubes are

readizad @i noH RN Whelddlob@asday: addi ng t he

A compound is tested for its ability to inhibit the GROa-induced expression of the

integrin CD11b on neutrophils in human whole blood.
Blood is drawn (9 ml) using a butterfly line and a 10 ml syringe containing 0.2 ml
of working Sodium Heparin. The blood is kept at 37°C until placed on ice in step 5 below.
25  Compound stock solutions are then diluted 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
30 GROaq 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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S5appropriate antibodies. Every tube receives 10 ul of CD1 I b-FITC and 5 ul
of CD16-PE, except for the isotype control which receives 10 ul of

| g&Ra- F1Woi2netesadeof CD1l1b. Addition of 50 ul of the fipkediSbéogodishe om each
tube is added to the appropriate Eppendorf tube. Sanples are allowed to
then incubate for 20 min at 4C in the dark. Addition of the bl ood/antibody

i Xt to 500 ul | d _DPBS d ' Ly label ed 10
st oo emon cole SO AaPRER AR OIS SOBREBILTLE IR ook (2o
I

;nél Iy:l quggn“g@ggghggg%&(waﬁ%ﬁ %?ddj%aé?&ene [enrlll\%/‘i? r %anﬁ&l)al@g aréT eélqﬁli%%ﬁagdl&féimgn i's

st agger e@5@sl vhiee saldlediFi-awerkied didetoads adietl Hielldwalbicy denmtneite moutidiah al |
sanples are run -10-20 m nutes post-LDS addition. Mediumflow rate is used

for flowO8dfs- éétmbﬁp%ﬁﬁlémifu@eﬁﬁfee@h@%dﬁlw@gw&nﬁwoai@abwﬂﬁ@géher ed bl ood
cellssfrq g@%@ﬁh%ﬁhﬁb Bgv%@%ﬁe%fab&”ﬂ dul of 6198 I TCCAIREN RIS bES,

properly using unla sanpl es and one-col or sanples to subtract LDS
spi |l i nteacdpEf@nbie ishgypPEompil Whi¢hteceiFdsTIO wnd 1EETLFITE mst%Ed oF6D1tibe BD LSR

cytoneter, | DS=F F FI TC=FLL A .mi pi mum.o 00- 3000 e ents t
oot Ty PHTERTT BT Bedaied Ny Iaen saih oA Ch N EBIBOBEL EPOSNEY ¢ he

FL2 sign ApateTl} v ssay
if it exﬁlllll'l | tsrrgﬁ)éS a%%%ﬁ(gx] dztg%l%qéuM@fgg?gﬁgﬁ?%gﬁﬂ}zlig %ﬂén%dgi}%f? é; cells

stably edprodsmitihgd OXGRRreandS(Babllod cold DPBS @td@dded &l the apprapﬂl@telgxmedﬁlsl ng

CXCR2 an 6 are rovvn 0% conf | uenc w  10%

FCS (1Heat 2% ‘%IV%IE@ gijub ew/tT%Q r%ﬁtwgmf%?ﬂ%@mwwe%égt%y M 13;!?1%1 ile

mai nt ai n bOr to
%ﬁ?s Iﬁ&ﬁhrle @bt %ﬁg‘ Iﬁfwgb{?g d@ %63}%% r{ fs. 54 1%? P{e%léh%sa

assay, are arveste S per 96 wel |,
bl ack waldarkeaé®atviloatricom THedt2S @&aﬁmarschté\ggew)i ag e saiplesnedcdipceDdn the
i ncubator, On the day of 1assa conpou d are seri al I agl Juted in 100% DVSO

to 300X R Qéapeiepsabaty) ST B 7 (énaw&% ResHRSiddYioB; 1 at ed of f
cells and replm&ﬁﬁmwra@@ uddd RF ﬂb%ll@&%naanﬁqilﬁﬁl\@%(%ﬁﬁbré%édﬁy salts

w L-d utam ne, 0.1% BSA, (Bovum nar Cohen Fraction V from Seri ol ogi cal s
Cor p.1p, Lﬁ:humalﬁmdbdo(ah@ﬂlsil}meamwmmt@thé LI egwénthei cotlircampensdtien {sFl uo- 4

AM f |\/b| | d b d h
o S R e e A T B TRl AR ot o ety ks PR M ST i B od e
'S aspi 1 ahetheid SR AR hy FIIOG Y PEOTOEMEMIILISR Eaik b, $BIFL3

wL-Qutamine, 0.1%qgelatin, and 2.5 mM probenecid and i ncubated for an

addi t i on@E=FO2nFH ilalA gmmmum el 2O OUsertg that §atiSfY th/BEnEIoC3EAtY By
transfer répsmﬁ chfi‘cfggé eré%)%gm\geotpt f%' %’L@%l n%?are c%flgcted ters of KRH (120 mM

NaCl 4
A compound is considered active in this assay if it exhibits an ICso value of <SuM.

Calcium Mobilization in CHQO-K1 cells stably expressing CXCR2 and Ga16:

CHO-KIcells stably expressing CXCR?2 and Ga16 are grown to 80% confluency in

DMEM/F12 (HAM’s)1:1, w/ 10% FCS (heat inactivated), w/ 2 mM L-glutamine, w/ 0.4

25  mg/ml G418 while maintained at 37°C in a 5% CO, incubator. Twenty four hours
previous to assay, cells are harvested and plated, 40,000 cells per well, in a 96 well, black
wall, clear bottom plate (Packard View) and returned to CO; incubator. On the day of
assay, compounds are serially diluted in 100% DMSO to 300X the desired assay
concentration. Growth media is aspirated off cells and replaced with 100 ul of load media

30 (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
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5 25 nM NaHCO3, 1.0mM Cad ", 1.1mM MyCl2, 11nM d ucose, 20 nmM HEPES (pH
7.4)) w 2.5 nM probenecid and 0. 1% gelatin (conmpound now at 3X). Media is
aspi r at edwof2boxesbiis, and cells washed 3 tinmes with KRH ®WCTAIS200m0T71866
probenecid, w 0.1%gelatin. KRH (100 ul ) w 2.5 nmM probenecid with 0.1%
gelatin is added to wells then 50 ul of 3X conpound in KRHwW 2.5 nmM

b 1‘V dded | IS . . 1 d
noubat e G 88 Pl b Sl Eand fetieel S n BREE W BRE A walth, B e

(Fl uor oty w/1l- (mgarﬂglePd) ayeodRanglend 2. Noh G bBdnebid \ing @scub &6 Pyt\edl & d f&dhall Of
anal ysis as desciibed previousl yﬁéSar au et al 1999). The percent of

maxi mal HQraiR. Seigly didnfedernmandidliin PAMPQrat 6@@&@5@@%@@(1@0 aRPmellg, an

ECK, con i @y nd and
The. 1 o0 Platt Sondiioor el LTI | DX ARPR,EPITRNTIAN RRahyaRARRINT, B0
50% of t 26 neXVaRCOF, elsfronsEaClndut@ed bigCl, 01imM GlucBse, A0 coViIdEPES (H 7 4))

consi dered active in this assay if it exhibits an | C50 val ue of <1QuM

Neut r ophi"V/ 201 Prsbensnicatbh | Eogalain (Rgmesend mogsitnlior Medit & aspisptedld rat s

(250- 300 g WeEA1sdRRRE 2'&1@1{&3&1&1’{' IidéHt\DﬁZ 5’&@@?%%%9&@%‘[@1@ el ’grand one
hour |ater they were euthanized CQ2 ‘asphyxi at1on V\,hgo l'e blood, 3 m,
was dr awtl@yulgav/dl. 2N prdteneed wnthaO By rechge icahieditmivalys e S0l of 3X. 25 M EDTA

A R TR P Eav AR WUl SRR SRR TR B

di lutigd tQw'at 1504 'and MRuBate B 7ETh ENGRAILRY ¥<§-}“10Urﬁ§1dPla'ﬂss %ﬁaéﬁ &) and

serially diluted i n KBSA/ DPBS vehicle. Ten pl of appropriate concentration
of the priédPRiFloompoamndlrdgi®e Pth&ORcmﬂ)zr MolvahardPeyisasSwaagede CA)XBx 75 mm

ol ropyl ne t ube owed b e bl ood.. The tubes
P Dnginsis b deRrbelall oy Ssnpatit. e The pereri i Re e Ed er y 10
m nut es. 1ﬂ&iﬁe§@ﬁwn§(§)ll\{ﬁ'ﬁ@nEﬂlﬁ@e@%@@%l\@ﬂjfﬁcﬁn E@FQI_:L)QC %P@EX@SRZ‘ @ | owed by

addi tion of 3010 pi of anti-rat 11b- FI TC or C- | abel ed nmouse | g&a
i sotype clotstmied fiyotehh pendegleation dhwempoand Muthe HghenlcBatediasthe NY) and

i ncu ted for 30 mnutes on ice. F [ Sal ut| Bect.o on,
san- JgsecotapradoTh e POy ey RTRIR Mol fip R RILE BT
2007/ 15006 ACE/ USZHRFAd 186 s\ de@arotiSe ahis@Xdapaf itlehibryadidy valddiot i onal
vortex after the solution was added to the |ast sanple. Sanples were

i ncubat ed1f¥M- 10 ninutes at room tenperature and the | eukocytes were
pelleted at -300 x g and washed with DPBS. Cells were resuspended in 650
)1,1 of 1% paraf or mal dahyde. The FACS Lyse sol ution does not conpl etel y

| yse rat NextirdphdiaGD tEh Sﬁmuﬁﬁhﬂfﬂlmvﬁngmnl Dbsine ¢y Rapnet ri ¢ anal ysi S, 5 )11
of a 1.67 ng/nl ethangl Iutlon saturated; clarifie
cent PPt ugat i o™t ratScé g@m% Osegaawlaﬁfvlfdlrfmﬁgn%f@&wufl %&%ﬂgam e

S TLT AP el ok Qb WUl TGS,
cyt onet erdgfvaeby cmdlaapukc;tmseom)i synmgd_cmwtaﬁrhmgvlf)@mboﬁbii MBEDTAY(GIB€Xeasi ng t he
FL3 thre mnéj IstlandelLI%{tSn R&t SX%H]E (PeproTech, Rocky Hill, NJ) stock was made by
reconstitution in Kreb's/0.1% BSA (KBSA) at 10 uM. The stock was diluted to "11x" the
25  maximum concentration used in DPBS (GIBCO) and serially diluted in KBSA/DPBS
vehicle. Ten pl of appropriate concentration of the present compound (1.2 — 100 nM) 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
30 10 pl of anti-rat-CD11b-FITC or FITC-labeled mouse IgG2a 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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10LDS- 751 negative red bl ood cells and then gating on the neutrophi

popul ation in the side scatter versus forward scatter plot. FL1 (green F1TC
fl uor escewoeponiso@eét |y relating to CD1l b content) of thiPsTSPUMI7ATISEN Was

t hen nmeasured as nean channel fluorescence by analysis with Cell Quest
software. In the present assay, the present conpound tested active for

inhibition of who 15 ood eut hi, | 1 Lb .expression foll i N ral

dooi o t SRyl Fink SRSE% BT BRI orbX ol BERIGERLOR 4t RIS
shifted thapECSAnplestitge B¥Ebaded HRd6Mihalch mob@&@mp&am@aﬂ@thfeﬂafkbéytzs nM (1.9
-7.4; 95%)C| ) in vehicle-treated rats to 12.3 nM(10.0 - 14.7 (p<0. 001,
n=6 per groupdlleteivs ~300vue Adseshed wsh DrPlBS yC@l SSqresesysReRdcd Hml@ﬁl%

i ncl udin ement s
of the ouEREHEIE0E RTPREL TRE SbRGL SRS nolGisILER L AR RIHIIRERYEe!
the fol | aeregore] @i fitldw dkdrhatit aﬁalystmars pell cﬁﬂaolr@'l m(grml dthano$ sdlefiore@sepkrt hat one

skilled in the art. can, usi recedln description, utilize the
present SAVERES G[imlﬁﬁd b@’§¢?~“&?‘lg@§?§e@f dppridaion Qv adeg i ein are
to be congly u 1@§ntH§1fleb¥mhut'eéJ§fﬂ@aL'a}{ﬁyé}g‘% %f?é ot a g%ﬁlﬁhing'}e@ﬂ&ﬁ%eﬁsgppe of

t he present n ention I n any way. he enbodi nent I nvention in

whi ch an Serpladity wapcdpetetyusimg QﬁlllQueSteSg)étwag;e aidamieSR dlow gedrneted(Brstohel | ows.
What is Q.ai.ned.is:. 1. A conpound which .s .

N-[ 4- chl ﬁ gklgsmc%&‘w §°Wpﬁ%?é?§%dléy peegpipg A Kok bpgheld telipinate the

chl ori9- 31f33195 PROKAYE YddNAGod Rilk @h 8RASMAOHH thealifostAl fopulafionth the side

phar maceut i cal sition conprising
N—P—chloﬁ@ﬂgiﬁ?@uggwwgﬁ@prémhzlEblQsﬁmﬂﬁﬁﬁﬁﬁpﬁ@ﬁ?ﬂﬁv@ziﬁﬁﬂdﬁ@mBKﬁIuorophen
é?ﬂjgﬁ t I:Célollbuceornlteen!fjl 1|s 801? alltgonavggs e Hl%arlsrlrl?ec aystr}leca%l cthnne(f%l Bt tegcbelnge B‘ar rier or
N-[ 4- chl apgl yashmﬁngxuhﬁyﬁgﬁa@ﬁa2|ne | - sul f onyl ) phenyl RP- (2- chl or o- 3-

fl uorophenytlurea p-toluenesul fonic acid for use in treating a chenolcine
medi at ed di sed®sé&e prgsent assay, the present compound tested active for inhibition of whole

N 4 681 o b Y B PLASEARBNLG Al LA BRE P2 sObr- e

fl uorophenyburea ol uene onlc acl reatin
obst r uct ipvescpidompoandy s@nﬁ‘emstgz Shiftahb tE(]’SGsapS ithee(t)&icyz dbﬁctelnesﬁorsgesptmae 5.
N- 0- chl or o- 2- hydr

F1 Uor opheRFIOTEA VT JEries defonia s ibgiabdacn i (1 451 )bt
Kffzrgﬁfgyg)gﬂng?gﬁ§]%higﬁggraz?neL??sarfonyI)phenyl] 1\ 11- (2-chl oro- 3-
fIuorophenyl)ameabpmi@ku@ﬁ&mﬁhﬂpdwdoamndeun@nm@lm@hdﬁgqtﬂbeabf a nedi canent
For t he t " %%Elfrrneerrll S t?lereof CIOI%HI%ICH.UOHS an(cﬁ'li IH%%r%qrer%er?tga% fie embodiments specifically

disclosed herein are within the scope of the following claims. Without further elaboration,

it is believed that one skilled in the art can, using the preceding description, utilize the

present invention to its fullest extent. Therefore the Examples herein are to be construed as

merely illustrative and not a limitation of the scope of the present invention in any way.

25  The embodiments of the invention in which an exclusive property or privilege is claimed

are defined as follows.
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7. Use of
N44- chl or o- 2- hydr oxy- 3- ( pi perazi ne-1-sul fonyl ) phenyl | -N -(2-chloro- 3-

.+ fluorophenypurea p-toluenesulfonic acid in the manufacture of a

- medi canment for treating asthma, chronic obstructive pul nonary di sease
‘or adult respiratory distress syndronme. 8. Use of
N44 chl or o- 2- hydr oxy- 3- ( pi per azi ne-1-sul fonvfl pheny11- 1\ P- (2-cl al oro-
- fluor a?nyél%uﬁgga p-tol uenesul fonic acid in the manufacture of a

rredl came t% eat ment of chronic obstructive pul nonary

di sease. 9. A pharnmaceutical conposition conprising

N14- chl or,0- 2- hydr ox z

Sul T onyl fpherEerepa weRF SRR by L YRR HL ¢

aci d andceie- Bﬂudsfeplenﬁlgtdea, padlaénebdidhrRpeidishle. | ngredi ents. 10. The

conposition according to claim9wherein the additional therapeutic
ingredient is a CXCR3 receptor antagoni st or a CCR5 receptor

ant agoni gf . A—ﬁhanﬁa&&ﬁ&h@doxﬁ’ﬁosﬁfoﬁﬂ@ﬁpﬁbﬁlg N—[4—chlor0-2-hydroxy-3 ~(piperazine-1-

N44- chl or o- 2- hyd 3- (4- net hyl - pi per azi ne- | -suh‘@

phenyl | - Rulfozwlapheaylaﬁ(%(% Pldﬁrpépﬂ%%hf i, priolypgwiien Ia?lé ade aci g

conpri si B%ﬁ&uﬁ&ﬁ@%c@ptab@caﬁﬁﬂ@dﬁh&ﬂ acetonitrile and
p-tol uenesul foni c aci d nonohydrate; b) adding the product of step a)

to H Hdissolved in tetrahydrofuran; and c) treating the product
obt ai nedzi N sk&R-cRlrdh- hdBERE Yhplrhihe] -sulfonyl)phenyl] N'-(2-chloro-3-

fluorophenyl)urea p-toluenesulfonic acid for use in treating a chemokine mediated disease .

4, N-[4-chloro-2-hydroxy-3-(piperazine-1-sulfonyl)phenyl]-N'-(2-chloro-3-
fluorophenyl)urea p-toluenesulfonic acid for use in treating asthma, chronic obstructive

pulmonary disease or adult respiratory distress syndrome.

5. N-[4-chloro-2-hydroxy-3-(piperazine-1-suifonyl)phenyl]-N'-(2-chloro-3-
fluorophenylurea p-toluenesulfonic acid for use in treating chronic obstructive pulmonary

disease.

6. Use of N-[4-chloro-2-hydroxy-3-(piperazine-1-sulfonyl)phenyl]-N'-(2-chloro-3-
fluorophenyl)urea p-toluenesulifonic acid in the manufacture of a medicament for 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-toluenesulfonic acid in the manufacture of a medicament for treating

asthma, chronic obstructive pulmonary disease or adult respiratory distress syndrome.
8. Use of N-[4-chloro-2-hydroxy-3-(piperazine-1-sulfonvl)phenyl]-N'-(2-chloro-3-

ﬂuorophényl)urea p-toluenesulfonic acid in the manufacture of a medicament for the

treatment of chronic obstructive pulmonary disease,

-30-



9. A pharmaceutical composition comprising N-[4-chloro-2-hydroxy-3-(piperazine-1-
sulfonyl)phenyl]-N'-(2-chioro-3-fluorophenyl)urea, p-toluenesulfonic acid and one or more

additional therapeutic ingredients.

10. The composition according to claim 9wherein the additional therapeutic ingredient is

a CXCR3 receptor antagonist or a CCRS receptor antagonist.

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

b) adding the product of step a) to

?OC

®

ci OH_cl
o}

N/ILN
] H

—=

dissolved in tetrahydrofuran; and
c) treating the product obtained in step b) with acetonitrile.
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