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WD 2007/ 124424 PCT/ US2007/ 067091 |L-8 RECEPTOR
ANTAGONI STS FI ELD OF THE | NVENTI ON Thi s invention
W0 200atizg24 o novel sul fone conpounds, phar maceuP¢TEBE2007/067091
conposi tions, processes for their preparation, and
use thereof in treg s ,' ) aA‘ ROX
NAP- 2, and ENA- 75—freth SCKGROUND OF THE
| NVENTI ON Many di flfmmt)m"amsmmzmmew applied to
Inter|l eukin-8 (1L-8), such as neutrophi
at t Thistayentioe fqlatay ﬁomVﬁ%lif@n%ccmemﬁs J@harrm@@wd gompositions,
prorc]:egsélsv oL F]hne?ruptr%é) i V;allnl Erl]Ib(F 5§ é[ egrt?éf?lR&acttn? rIL é JRG0, GROB, GROy,
NAWM@@N&—mh@éwit@@aﬂsgas&ﬁctor 10 Interl eukin-8 is a

chermpat tractant for neutrophils, basophils, and a

subset of T- coBACKGROUNDOEANEINKENTIGNo |ty of

nuc 0 S :

L g DS FPSABARGRR OB g
attractahtlaclit @iodrprodem- IQNAPbl}) ﬂnenlddy&pcﬂﬁrivﬁdhblﬁl’@ﬁhl\cﬁSmot&hﬁcﬂfactor

e)égglts)g]?qu:tpgpﬁgggatlgg c@r ﬁyAIF *arﬁ)aiger g@?é cg §th factor.

Inte]rleu@ﬁpf %daeéheﬁ{oaﬁ}actaﬁt folr E@M hils ]t%goph:r)ﬁ?aqld(a]s%g?e)t ofTedls. Ttis
[ mmuno , 2223 (1990) ; 'Stricter

pro8o¢ceingen ﬂl&ﬁéntﬂdiﬁﬂlc(eﬁ%&)sllanxdluﬁlnganwdropl@gesnﬁbﬁﬁﬂéstﬂ o6dithelial

and sl cefiespoctae, Da)- LendLNPF P sud B PR trmselves
WhEIF @Jg%'ééc{‘ﬁ) Iﬁ)g &Mt ta!thg ?ac(tjd % 1§1§ch &83€p CRE 'mg?f%ﬁﬁl &4ayej Clin.

een referre erent nanes. I nst ance
InvGROM, 1043 (1989Ndv Belyeda etelt dJr negubal. 439, MEBAE 987 Bargindl Iynmunol.

14 SIIEEHNP! Yo NEISRPTRL GO PATTHLBh By SR, chgn 264, 1062
(19136?Ca§§a5ell(a369§ﬁ)Jelﬁﬁlmgaiiqg8932l%l(l992; | munol 148, 451

the chenoki nes of the a-fam |y which
posé‘r@@u tCHéOELGROmand NAR-2 ebsb Ibglopg e@édlc&lgmbhlae G@@mily. Like

notif bind to heILSBrecetor | L-8,. GROa,
IL- %@e@y kinggpavs alsohpepgpiery réJE gxeat %Wnﬁ%frm%}ﬁnce GROo,
t [ ey
%&% b r?feggJ{Jat a% g\g%%%[ H(?%?esﬁéétltvlg@?ﬁ&ﬁ%ﬁ%\p@s(t}r\?%vaﬁ\éﬁmulatmg
Acﬂl‘iqtﬁ @B(lem\&ﬁ ﬂ@éﬂﬂ’ﬂvﬁ@l&d 129) WHQWtan&]]ﬂng ctal,].
baso hilic chemotactic activity. In addition, IL-8

Imgagpol; lﬁa utd HPLVallnd tharhempkines @ﬁih@@s&gmx which pppsser the ELR

o TR PR OR: FCOBHEMHEIS it iR BB o Ry 17
r espi-RAGROY., OGH, GROMNERD! RhENA-74 kirBulids: @inffer BERMctions

shown to increase the surface expressi on of Mac-1
in Yito1 They BDESY! bhean e wdteve ghwqaﬁfmﬂtanﬂ PrapSUEss pﬁ@rdteeltrnphlls

whi R RO A SRR T b th Skt rad SERAB E shyrmgtactic

actRaly! $n addYBEY, TKIROWR 828 AReMmiak &cl6la 'ﬁ%ﬁ{ @e[sbﬁlﬁfk f83m both normal
massive neutrophil infiltration. As GRCa, CGROG

andGRGYic amtviNkHs. RO ewen kel lt-Beamac addition, |1m¢uca rhwlsoamnal\ﬁanzymn release
f neutrgphils, thes s have, been | I|c

e SO B ORB IS T TS ET ST S R B Qe ortace

expr@Qith I a4 RED1 152 D01 PR bphil KRRSIRTHR nol§ bfﬂilélﬁ Qynthesis.

psoriasis and rheumatoid art hr itis, Baggiolini et al.
ThisERS doatributd@7ncregsed adhesion of the neutrophlls to vascular endothelial cells.

Many known diseases are characterized by massive neutrophil infiltration. As IL-8,
GROa, GRO, GROy and NAP-2 promote the accumulation and activation of neutrophils,

these chemokines have been implicated in a wide range of acute and chronic inflammatory
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(1992); MIller et al., Crit. Rev. Inmmunol. 12, 17
(1992); Oppenheimet al., Annu. Rev. |Immunol. 9, 617

W@ 1®91)4426eitz et al., J. Cin. Invest. 87, 468CT/USHV)/067091
Mller et al., Am Rev. Respir. Dis. 146, 427 (1992);

Donnel t al., Lancet 341,..64 93 addj
disprdgrsgpeiuging ﬁé‘??&%}sr?é‘é q%%deeﬁvf;%% él%lﬂleet&% 307,97
(195981\»1@1%% ét dl Ustit, mévormﬂlanélhﬁz QX1 oty (f)%pém@n etaA1.§@nH§.q{bv.

licated in angrostasis, Stricter al ., Science

_msm_img (1991925 citz| ot alyj k. €hin. Inves, SToR0% (196RDAilIeGRSyal addn. Rev.

R I O TR TRE T T

cheitskiRs {(ihvad ¢d’1h%1ﬁ1‘ﬁ? &R Hhiso Atids ENR SENEst iR SeRIFTA0 @notif) have
Gprotelnllnked am | in particular by binding to

alsg pea nm licgted gt Bredostastys trmﬁra 411y S&m 238 (139% @&85) or
2(1%( ro Iiggﬁlﬁ G&OBaleO i ZGI%gO?Iilgé'lffe change,

cheﬁt&aﬂﬁ\g@‘i@m{&s@faﬁ@ eRpirfest blﬂﬁ Eﬁ&hhm@ﬁb @ﬁdl h@lvatlng receptors of
antagoni sts for nenbers of this receptor
rﬁi)l/ng to IL-8

theps%@e@@ﬁmemb&ne a-mreiginelipkegddampy, 1Frp@rtmuwg by bi

rec%gt&%:]%%gt Ilota #ﬂ% gg géegﬁd (gg@%g@(@%% galg 8] Blol Chem. 266,

148390299 O ar e 1B&L Rt &1, BRNOEAD $3,1978 aroges. TlﬁHdévBE)pﬁ{ént of non-
devel oF)rrent of novel anti-infl ammat ory agents. Two

pertiidg imatl malequle anirgomisty fog meathept airthis (rptoR Savpilolgs)preedent. For

a regr?e 4 s%??r ﬁrceﬁ.c? ﬁée%%i M%ﬂo% Bi)lpng %8 V&ltrlghauser

Veﬂhg Basd 1908 | Haﬁcef e IR Rce re@ﬁls’a@fﬁim&\bﬁ@-ta&geﬁ’eﬁthe
Hol mes et al pra; Miurphy et al., Science 253,
devehopment gbngvel @I@bm&w@v&wwgelﬁﬁo| Chem 267, 16283

(198540 i 1o G0 e 25 R
cxmg ShichThiedsonte el neitehigk effirfityr and €XCRENtwhicnhdstiigh affinity

field, for conpounds, which ar able of binding to
fordle® asyegthasdREL %&@B&%@wﬁ RHrfoSet Bplmes et al., supra;

0 [ th NERLAS B, :

Mug@ﬁﬂ%tg%ig 208 Pilsgctrwe% MLod la"le., £ 18 %hérﬂ.t%é)g,g6%§3 (1992);

LaRexatet elphi Bicfln@heTn 2% 7c23408 (320 edsl Gatloctdie ). Biol. Chem. 268, 7283
I,af lammat ory site) woul d benefit by conmpounds which

(1935 inhibitors of I1L-8 receptor binding. SUMVARY OF

THETHM ENTAEDN. T0&1 BF 88fRend, Y BN 28, BPARAHRRRS, W@ﬂ are capable
L-8 receptor antagonists represented by Formula (1),

of 1andilng mmrxq:&m snd/onpXi(R 2y capters pil bsrefure, cmmhoumj@sm@ted with
o B oS bl RS e SRS a5 Bk e 7

celisRUBYRH iatd Bk $TlaeANRbIYSER) Wolalbehéfith &)@Iﬁﬂhﬁds which are inhibitors
ant agoni sts represented by Fornmula (l) and

of Bodriricantor bindingenpri si ng the present corrpounds and one
or nore additi oSeMNIRE YV BFY Efl\f\gﬁﬁ‘ﬁﬁ . The
present inventi e CONpPr1rses a N of

tr e@h¢ p@sént dhentidi cemprxdi abed IL-3 rd¢@eﬁmta\ghm@elréprb§e@ted by
chempkine is one which binds to an IL-8 a or O
Forngga gl)’cﬂn camAostHP RS Fomprising the present compounds and a pharmaceutically

acceptable carrier or diluent.
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met hod conprises adm nistering an effective anount of
a conpound of Fornmula (1) or a pharmaceutically
waewented e salt thereof. The present inventi oPCHUSI®07/067091
reI ates to a method of inhibiting the binding of IL-8
h u nghé S]ierﬁeeq% ztgvt&g{l%b%ﬂg% ?orp‘rr]?ﬁlsteﬁ nQy tSISrggelp%%l a)rlltalggnfslts represented
by 86k 81 8hd BEmBiRaGddsRB kS & @m QuAdRf
B B B B B R P e PRV R gy more
addfaenad thedwpentic Mgradidngs. (1) useful in the pr esent
|nv tion are repr ntedb t he str e . /0O HRL .
TR iR 6 BROR SR dms Aoty o pdmpiyhppdiated
dlséa_ﬁs WP the @RsMEkinB & He WIALIPBREs tddn 1328 kYol S receptor, and which
3al koxy, cyan, CF3, and OCF3; 20 R2 is sel ecte
mefhoaﬁpmﬂ?@wjradapnlé@ﬁ% g cHectt agRuBLsfic eanmeynd 0§ﬁ@mwla (I)ora
@Hg he phenyl or heteroaryl
ph ce{h‘?é@kﬁ%&talﬁgﬁl@ egeotgubstltut ed, once or tw ce,
[ nd@hepﬁ:@eﬁtt hrwen’@@’n also sldisd fotareethod ef ﬁmﬂﬁtﬁhg‘ the fﬂilﬂdl[t% of IL-8 to
group consisting of G 3a|k¥ hal ogen
u

its FeeRgrsdR ¢ %@nalb@ﬁ?ﬂﬂé?@ in g Rurpgn,jigy nfﬂdethwogwb@h .Ct)l@p@%?s

Y,

o R e Oy ST epmpand S50 epr esent s
C4 _ghet er oDETIAMLETHRPES CRIFTION OFeTHEHINVENTION noi ety
t|on substituted . [ndependent once or

 EBnRHR < R b SEhindbt BERFREREOHD R gegeted by the
Smg‘cgﬁgg sting of G _3alkyl, C(OOR4 and C(OR5; R4 and
R5 are independently C _3alkyl; and nisOorl; -3 WD
2007/ 124424 PCT/ US2007/ 067091 or Rl is selected from
the following ring syste ,_ﬁla-k): N3 R3 N3 R3 NN a)
Y b) Y c) d) YRSRHBE/@ Ny e) pyf) R3

// N\H/N\ R2
O

X (D

wherein

X is selected from the group consisting of halogen, C;_zalkyl, C;_salkoxy, cyano, CF3, and
OCF3;

R2 is selected from the group consisting of C; scycloalkyl, phenyl and heteroaryl, wherein the
phenyl or heteroaryl moieties are optionally substituted, once or twice, independently, by a
substituent selected from the group consisting of C;_zalkyl, halogen, CFz, OCF3, phenyloxy and
benzyloxy; or

R2 is phenyl substituted by methylenedioxy or by (di-halo-substituted)-methylenedioxy;

R1 represents C4.gheterocyclyl(CH,), wherein the heterocyclyl moiety is optionally substituted,
independently, once or twice, by a substituent selected from the group consisting of C;_salkyl,
C(O)OR4 and C(O)RS5;

R4 and RS are independently C;_zalkyl; and

nis0orI;
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99 h) RB\ N RBN/ N i) Dk) 5 wherein R3is Hor
C _3alkyl; or a pharmaceutically acceptable salt
W@ b@ravfs24 As used herein, "G _3al kyl" refers tRCHUS2007/067091
I i near or branched saturated hydrocarbon group
contalnlng 1 to 3 carbon atonms. Exanples of such
T groups i ncl ude nethyl ethyl, n- propyl, or isopropyl.
10 As used herein cycloalkyl" refers to a saturated
nonocycl i c hydrocarbon ring of 3 to 6 carbon atons.
R1 Exsoigstaisiren thafoHogmanpee sysehsde-keycl opr opyl
cyc&eﬁutyl, cyclopentyl cycloheﬁél and the like. As
used™herein, "heter éyclyl refergto a 4-8 nenb d

satuNated or non arq natlc unsatNcat ed nonocyclmp
rifkqg c ntainlng 1 to het er oat pns Sl ected fr
ap; ni t r ogeh r sul pHir npl es ofd;

i ncl ude pyrr inyl, azet] nyI pyr azol yl,

t di nyl, piperagtnyl, and th As used ein

"heteroaryl" refers'to a 5-6 nenbered nDnocycllc
arogg%ic ring contapning 1 to 3 heteroatons ﬁs ected
f \4V\D

anples o
nmonocyclic
olyl, pyrany
oyraziny%,
alo" re

fro xygen, nitrog and sul ph
200N 124424 PCT/ M

ar thc rings ncIu-- pyrlgq
epyragallyl , pyfi|niNd pyri daz
i As used he , "haloggh"
a, or I. Assgised herein, "C

nmet hoxy, ethoxfﬁB propoxy and prop-2- OXy and the like.
As| usefd herein, D onal Iy substi ed, " unl ess
spgci fically def| ed, \ neans subsh itu d

R3 ndegendent | vy, h occurren to three tines,
Db groupg al ogen, - C _3al koxy,
h pcycl yl, and het eroa such that the

except for hal ogeh, one to three
|ndeoendently, by hal ogen or G 2a|ky| The conpounds

n vention may contain one or nore
Whg61nnggﬂﬁ %Egﬂ gh atons and may exist in racemc and

or @rphamadcbw@uy lay&@pladladmlt thdrkofOf these conpounds and
di astereoners are contenplated to be within the scope

of DR&EsHkesdnt " Ginglnt’ reRrs (o3 gt irgnchsd padurgterdlegarbon
gro&b Qg?lat%ﬁ'lglﬁf RUPHO5P S s .n@xa%plgkaéf%gap glrogps—ﬁl‘;cl [ A Imethyl, ethyl, n-
propyl, or isopropyl.

As used herein "cycloalkyl" refers to a saturated monocyclic hydrocarbon ring of 3
to 6 carbon atoms. Examples of such groups include cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, and the like.

As used herein, “heterocyclyl” refers to a 4-8 membered saturated or non aromatic,
unsaturated monocyclic ring containing 1 to 3 heteroatoms selected from oxygen, nitrogen
or sulphur. Examples of such rings include pyrrolidinyl, azetidinyl, pyrazolidinyl,
piperidinyl, piperazinyl, and the like.

As used herein “heteroaryl” refers to a 5-6 membered monocyclic aromatic ring

containing 1 to 3 heteroatoms selected from oxygen, nitrogen and sulphur. Examples of

-4-
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cyano, CF3, and OCF3. In one enbodi ment, X is hal ogen.

I n anot her enbodinment, X is selected fromthe group
we@ongiisdehg of F, C and Br. | n another enbodP@®EES$2007067091

is d. 20 Suitably, R2 is selected fromthe group

onsi sti.ng of 6cycl.o phen and heteroar
s RO SO DA PR BV T 68 ongszon . Byrimidy,
pyﬁugdﬂ§p%gh%ngmQ@H&&yﬁ@g once or tw ce, independently,
a“substituent selected fromthe group consisting of

C| Baruﬁqd hermu ‘angmgen Oﬁg‘haIOO@Ef?rs tote 6. Bgr land

ben

nmet ¥|%
cortgthmBal 9 3Sdab&inl dtoth & dE x A8 By b ilieskyaxMudetbhdréin @REmethoxy, ethoxy,

enbodi nent, R2 represents phenyl, optionally
propoks tid Rroed oXyadbabknt | y, once or twice, by a

sub el » .8l f

o _%%llu&éq‘%{y ’b‘r?% ogﬁ&&ﬁ%@gm@!@ﬁ %Pe‘é? &;Ce%[}f’cla% d@@ne‘a means
substitvedi, imelependBRtly, @apeah @t @rdnye, cmhy Ito thogd ﬂuﬁﬁalbbl)Such groups as

substjtuted once by halogen. 30 In_anoth

halggat il ey ] (hza%bY’eQ@ﬁﬁoﬁyﬁiijlr pigs|and J}B@fqamt Bgh legat the optional
sutgiyt R mpvdy Hhet SPP%EJ‘?%%E{’T‘E SR

mde%@@@lﬁt B ch BPCESBRIS C3. 6cycloal kyl. -5 WO
/1%4%

/USZOO? 067091 In anot her enbodi nent,
R2 Ib@g(ggm{ngs hthe peashytl 1971@@911 may contain one or more asymmetric

carp%n Etl]t%fn% Hﬁ | OXYSP herra]lgen’l agd og oa@llé} ac‘é{vei fo%%_t.}gyrAgl %npfese %ornpounds

ehyl 8XYP ' &HoCRer LRI

andBdihidter@bMerR- alffet:dwérﬁlbletw lto b2within tht Sevpe rmtﬁeyﬂre@eyipmamio,n
2-chl oro-3-fluorophenyl, 2-ethyl phenyl or

2- pheARNe ) telegied from th cxoiy asFisaRmakhaagsn, Cralkyl, C: salkoxy

0 | opyridyl. In another enbodi nent, R2
%@b?gégﬁéﬁxgﬁchloro 3-pyridyl. Suitably, R represents

_gham&mMﬂymh@h(Xhﬂhdogmmmere|n t he heterocyclyl
tionall stitute i ndependent |
fwé/n@éher 891%8‘1%’6‘% ws pted doay the greun eﬁ%ngg?%%ﬁ nd Br.

Conﬁia?ﬂo'tﬁbgeﬁlfbo@me%@l%iéla (O OR4 and C(QR5; and 10 in
which R4 and R5 aré, independently, G 3alkyl; and n

|sWmmMmM%ﬂ@M@@M@meWMmM@MM@md

het%:)rfoFut*yrl] eﬁv%glﬁh%eagq%pgrté]rq\ﬁ%%rg@@%a a)trﬁg%Rﬁy subs%%uteé once or twice,

independently, by a substituent selected from the group consisting of C,.zalkyl, halogen, CF3,

%Qy‘ drgal%y herre¥ers oas 1tra|1gt t egra?lé/hed alkoxy moiety

OCF;, phenyloxy and benzyloxy; or
R2 is phenyl substituted by methylenedioxy or by (di-halo-substituted)-methylenedioxy.

In one embodiment, R2 represents phenyl, optionally substituted, independently, once
or twice, by a substituent selected from the group consisting of C;_salkyl, halogen, OCF; or
phenyloxy.

In one embodiment, R2 represents pyridyl, optionally substituted once
by halogen.

In another embodiment, R2 represents pyridyl substituted by chloro.

In another embodiment, R2 represents phenyl substituted by difluoromethylenedioxy.

In another embodiment, R2 represents Csscycloalkyl.

-5-



NNNe) Of) RB9h) R\ N NrDN R31) J) k)
wherein R3 is Hor G _3alkyl. 15 In one enbodi nent,

W@ b@7Re44bet er ocycl yl noiety is pyrrolidinyl. |IPCDES2007/067091
enbodi nent, the R heterocyclyl noiety is selected

el R PRST FERGERE g P00 hIams e UBORF s pheny.

dlhhmpﬁagm@rr 1&{5%9%@@5 loRypHefiyisel ected from the group
consrstrng of pyrrolrdrnyl ¥hy|, azeti di nyl,

pi pbrangithey Iembpglme@t, iR nepitesemsl3-¢luhyd-2-methylphenyl, 2-

iR BE S B B MRRH bl .
5 pyr npéﬂo@hewhrﬂsa&ment R @p bl marb dyréiypl peri di nyl
3- pi peri di nyl , pyrrolrdrn I et hyl -1 -
pi phrangihiey ceke disyep!. %ep@9¢ﬁt%%10910r%3719§’f193’br . I'n one

enb t
ST e LA TIPSO ey i
optilabg begtifutaniddepegicotiy ontdocwvisd, $>§1Ian;gb£tftuent selected from the group
2-azabi.cycl of ptyl, 8- azab|cyclo[3 2.1] octyl,
corBinBe AT AISAGSDBA B @57
[ 2- k@lsz-12- 2] octyl,
v Hr@th§?5QQQ&gh§£§ |cye%rIY 2C Saﬂf’ﬁt%@{ﬁ?rﬁgénother
or enbodi nent, R1 represents 3- exo- 8- nethyl 8- azabi cycl o

ct - 3- or . 3-ex cI 0
R1 kiR o Rsistiog SHPE kR HaE BhOYLPY o)
acceg;able salts arggwel | known tgathose skilled(
t he brt and include basic salts df inorganic and
, suc N‘s hydr ochl g aci d, hydrobNoi
phosphgr| c_ac| d, met hang
sul photii & d, aceti®) &
tartarlr aC|d citricYTacid, lactic
oxarfc acid, succi nifc aC|d fumarifc acid, nal ei
acid, benzoic acid, salicylic aci d, phenyl acetic acid
and gmndel i c acid. |paaddition, 20 pharnaceutlgglly
acceptable salts of @onpounds off[ Forimul a (1) may“g

e nmed with rnaceutlcahjy accept abl e catjion
|n tance i a su stitueRs’g Qdp conprises g
e bl e phar ng cally a £
catl ns are mel to thSLe ed in tﬁ

wherein R3 is H or Czalkyl.
15 In one embodiment, the R1 heterocyclyl moiety is pyrrolidinyl.
In one embodiment, the R1 heterocyclyl moiety is selected from the group consisting of

azetidinyl, piperidinyl and pyrrolidinyl.
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and i nclude al kaline, alkaline earth, ammoni um and
guat ernary ammoni um cations. |llustrative conpounds of

w0 b@7pe4€s£nt i nvention include, but are not | iPECT/ESR200T067091
25

gli (3?1125 n 1%55 gmgod%n nt, )ﬁll 18 séch(ted ?rorr) the gl%%tpllonmstlng 2?’%yn%ﬁdinylrnethyl,

az%hlns/ylpﬁ&m oyP el adBethy IURPPerdidBichibbRiNgRY | ) ur ea;
{ 4- branother Emhydiinmy R3-ip sSegpd fromi the gwumhgiﬁt)@nff% nyl ]

RO G T DAy

plp%chdlﬁgl'cQﬂﬂ)bffz’j?l@‘re3 pyridi nyl ) ur ea;
4- chl or o- 2- hydr oxy-3-[ ( 3- pyrrolldlnylnethyl)sulfony

I]pﬁ@%@ﬂXIWFOGBJquoro 2- net hyl phenyl ) ur ea;

N[ Y, fonyl ) - 4-chl or o- 2- hydr oxyphenyl ] -
hf—?&éch orgbggﬂlkﬁgiophenyl)urea -7 WD 2007/ 124424
PCTIUD0Y 0389 dent, n 1s

N—[4 chl oro- 2- hy drox erldlnylsulfonylaphen
Ir{(zleﬁ%wvra@%lqr@ress%ﬁ% z“é]&F Lyl mpygty, pegcted from the group
I d I
cmﬁspg%g)fg %f&oeﬁmy zﬁﬁhe{p@ﬂggJya df}ga A5 94 aydraaxymheay! 1 -

azalidydlofh?.d fowty2; hryzhbaoyyloB3. 24]qnt§riel-|adahngylck1ﬂ2 P @iydtylphrehdroka-5-
N - (2 -3-pyri di nyl LN

by LG 2ot cyel a3 2 1
1 octyp 3ndthStbnhyayhdnt 4R € RlpRELn i 30K QNNRRERYZhbib 16 £3.2.1] oct-3-yl or

chl oro- 3- pyri di nyl ) ur ea;
3eKP@ZH@hME@O{32ﬂHMmﬁdﬁhenyI) N -

py r S%llta d ) 1?%/@3#%&[ l?lf Sﬂg e }NS}J ggown j@ythose skilled in the art and

incNdE4aib |szﬂfsQ)f an?gﬁﬁ@ Ay &géﬂw RAlRE Blldﬁl Ry atdlchidfy |a&lldhl$ﬁisfbl}romlc acid,
-N - (2-et hyl phenyl) urea; [ 4- chl or o- 2- hydr oxy- 3

sulpl(tmcmcpie Phes 911@ mlﬂdﬁg,thytmf@}ghoplc 4qid, efhane Sulphonic acid, acetic acid,
rna%é 551 ftJaHQI{ h): %élé] B{h,t?tg% é gfxgﬁc aé\la succinic acid, fumaric acid, maleic

1oro
acid mbhmlb ladldngalhsylhcf zmi\d/ Iphpieaetic heitl and Zrandelic acid. In addition,
et hyl phenyl ) ur ea; exo0) - 8- azablcycl i
pha[rglageutlfal}%%qce@tab |s§luq q&cyﬁmppunciﬁ qif ogpplagl) Y& @ﬁ(g,bq]&ﬁ&ypd with a
ph%rril_lé%%lﬁéaﬁy ide 5916 %aﬁ@{ 19&%%' JFUTsBBstithént group comprises a carboxy

| or 0- 2- hydr oxy-
moiqpy.r Bwikabti p‘r;al‘maxtelhucqllﬂ q@hqﬂg’dle tathdns @R, Reltkiidvwarotodthost, sBilled in the art

| -4-vy]. ; . . .
o PRI A PR SIS S0 ammeniim and vty ArERYT YBIEIgHY
- N 1i{ultrh tiQlofpdundb TR Bﬂékeﬁﬁ R%hiiod BRfude, but are not hrmted to:
N-[ 4-chl or o- Zhg%drox (3- plperldlnylsu nyl ]

|\|' Ne@- céldqry+2p 9}[{}) @;-r{é(éuexo) 8-methyl-8- azab1cyclo[3¥ l]oct
yﬂmﬂﬁm(gp %P’ro g Inyt?lEﬁg{gﬁfldlnylsulfonyl)phenyl]
[ 4- Nh{0EKoRd- ilhsia@xy -311(3-b§1rolli)cllﬂﬁﬁiediym)¥hl$¢ﬁyfl}pﬁ&ﬂ§bl}le‘{ef{yl ]
[(triﬂl\lrlo-romeztilyl)oxy]phenyl}urea;
N-[3-(3-azetidinylsulfonyl)-4-chloro-2-hydroxyphenyl]-N'-(2-chloro-3-pyridinyl)urea;
N-{4-chloro-2-hydroxy-3-[(3-pyrrolidinylmethyl)sulfonyl]phenyl } -N'-(3-fluoro-2-
methylphenyl)urea;
N-[3-(3-azetidinylsulfonyl)-4-chloro-2-hydroxyphenyl]-N'-(2-chloro-3-
fluorophenyljurea;
-7-
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[(trifluoronethyl)oxy]phenyl}urea; 25 N
{4-chl oro-2-hydroxy-3 -[(3R)-3
WO poormddedi nyl sul fonyl | phenyl } -N - {2- PCT/US2007/067091
(t rifluoromethyl)oxy] phenyl } ur ea, N

glhljéﬁ'h?%P I 22%&{;1»9%{5 26 ﬂi’&ﬂ eﬁgH’é(Wif})nylﬂ?he(liél] (B uliBuoro-1,3-

belg}éaﬂogbm/ )ulrega N {3-[(3-ex0)-8-azabi cycl 0[3 2.1
] oct - Bé suI onyl ] - 4- chl or o- 2- hydr oxypheny -[2- 30

I
( ph&RH xqumtgy\lymlfcmyé)aéi -chloro-2-hydroxyphenyl]-N'- 83 fluoro-2-

oro 2- hydr oxy- 3- (4- pi peridi nyl sul fonyl ) phenyl ]
mewpifﬁﬁ ltlrep‘?f‘fenyl oxy) phenyl Jurea; -8 WD 2007/ 124424

PCTN‘-[?Wb%H}QQ&xy gl(hl-)phpeﬁ‘dln{yliuffoﬁﬁblﬂfeﬁylﬁ-i\( {e- chloro 3 -pyridinyl)urea;
uor o- 2- net h | )am no] carbon

hy dNoidy i Brerg)-§- aé%hl%@}g[ﬁ}? Llact- qolémlifqnyllﬂe%ahlemc%hath@xynhenyl} -N'-(2-

Chlf’ %grl&l]f‘gg?)?%o’ﬁ;?]bl Zyglh%rsozzlhydr oxyphenyl } - N - ( 2-

ChI DIF(Q-&rlérkaOﬂﬁmbph&)nIy))LN e@ ctBoro-2-hydroxy-3-[(3-
{4-chl or g- 2- y-3-[(3S)-3-pyrrolidinylsul fonyl]p
Pylﬁ‘élﬂlll}}lmﬁrfhy{)éulfqndgi"%@@l}“ﬁ%% hyl phenyl )urea; ethyl

4- (N6r4CJH1&60[1%y 9@( ﬁeﬁqﬁiqy%s%lf@ﬂﬂ%ﬂéhﬂﬂ\) RE&MYhdhenylyurea;

amno } car bon

sul Ne[#ydh)erﬁz-ﬂshphoxﬁi&mé@meblduwﬂmfenyl)phenyl] -N'-{2-

hi
[(t”ﬁiP??fBT? )‘%Vﬁé‘&ﬂ gﬁﬁ]pheﬁ;{l fN [2 10

(phﬁnziémbﬁ)opilﬁ kBG@R)-3-pyrrolidinylsulfonylJphenyl}-N'-(2-
%2 ghl or o- 3- ?&Boﬁgﬁ;en)y )pyrml lﬁy Sl#]l (;lryo]p enﬁly}d ( y-3-(
cthylphgiydriréadi nyl sul f onyl ) phenyl Jurea; ethyl 4- {

o SORSIG el sy szYCE%Ig?OQB St S PRG TS 2 b croxypheny1} N-(a-

fluord- ﬁhﬁﬂfyﬂﬂieﬁﬁ@ﬁé@oxyl at e;
chl oro- 3-fl uor opheny @Mf chl or o- dr 0X

( 3(33\I 8t clﬁymr%hy@rpﬁwﬁm&)o%mr aylsl}lﬁmwﬂpheny JNS(Z2 dlf#uoro 13-
be%&%ﬁ@hﬁ g[)gre -fl uorophenyl)-N -

ydroxy-3-[(3R) -3
pyr N0ﬂ4l-cfhllcnyl2$hj§l'cfr0ny13}(fl}lpﬁwyild}nyﬂsﬁ&bnylbjahenyl]-N'-(3-ﬂuoro-2-

4- hl or o- 2- hydroxy-3 -[(3 S)-
me Ig@ TR%| sul f onyl ] phenyl } N-(S -fluoro-2- 20

S B 0519 e
py r Nel4rghllgros2elay droky(- 2—(3:4phm1dltﬁflsuifbnlyibfdmhglﬂ\-w J24shloro-3-pyridinyl)urea;
1 DU TSR By Pt s Dy Sy 11N -

[(trml[oéforﬁah?y)&qqpﬁbﬁglr}g@é 3- (3-pi peridinyl sul fonyl) phenyl ]

N {4-chloro-2-hydroxy-3-[(3R)-3-pyrrolidinylsulfonyl]phenyl}-N'-{2-

[(trifluoromethyl)oxy]phenyl}urea;

N-{4-chloro-2-hydroxy-3-[(3S)-3-pyrrolidinylsulfonyl]phenyl}-N'-(2-chloro-3-
pyridinyl)urea;
N-{3-[(3-ex0)-8-azabicyclo[3.2.1]oct-3-ylsulfonyl]-4-chloro-2-hydroxyphenyl } -N'-[2-

(phenyloxy)phenyl]jurea;

N-[4-chloro-2-hydroxy-3-(4-piperidinylsulfonyl)phenyl]-N'-[2-

(phenyloxy)phenyl]jurea;
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met hyl phenyl ) ur ea;
N- (2-chl oro- 3-fl uorophenyl ) -N -[ 4-chl or o- 2- hydr oxy- 3- (
\Nazmmnpem4d|nylsulfonyl)phenyl]urea; and PCT/US2007/067091
4- chl or o- 2- hydr oxy- 3- ( 3- pi peri di nyl sul fonyl ) phenyl ]

pha?tﬁﬁlc‘géfd o PO ER ey bR eipoleaghopylhpginan2-

hyd-‘r@J&}ph'eﬁyl‘]ﬁﬁfoﬁ?’lzfloﬁl%@dlh&%r&ﬁkltate I'n one enbodi ment,
ounds resent invention include, but are

not NHZni(ﬁ@ao) &azah@/cw 20079t BerlaforntiT-Uspoe2hgémegnhenyl }-N'-(2-

chlo dr oxy- 3- (4- pi peridi nyl sul fonyl ) phenyl ]
Chb¥§§ Eg}i) g >met hyl phenyl ) ur ea;

N- [N E06:0=-2hhydk PR (%)(ﬁpﬁirmﬁhﬁsmwns;quwl Nptsenydrb-2-
i

-chl oro- 3- pyri di nyl ) ur ea;
me{hazlr&ﬁnﬂalaeez hydr oxy- 3-[ (3

S AP RO DR ey N - (2-chioro- 5
(phbbidpbheryoleyifu)durbuyyBnfidophpes) ilfondisalfipaidi) abeoy e

ph I h
P I A e T U LR
QﬂﬁﬂﬁBQ%% ﬁhﬁo) 2- hydroxyphenyl] sul fonyl}

i'necar boxyl ate; 10
N- {N—@(@ﬂmd}-ﬂ@emp@mwbﬂﬁk[&i[c&kﬁo TDHockre:3~§4(4ul f onyl ] -4-¢

o TR S T

{4- @tmrpéf ?[@Cmbﬁ@[ﬁ@[gﬁcl{l&% -3- ﬂuorolpheny'\%armno]carbonyl}armno) -2-
S)-3-pyrrolidinyl sul fonyl ] phenyl} | uoro-2

hydrexyphepyiéulfohyly dapipetidip¢carboxyBiashl or o- 2 hydr oxy- 3-[ ({
2 '
SR R PR AR N 4 BROr 3 YRy BHE Y sul £ ony!

pyﬂolﬂd-l@lﬁﬂfdnsil]ﬁm [}I@@@gyl ate; N {4-chl oro 2 hydr oxy- 3
-[(3 rz yrro dlnylsulfonyl]ph g [2
(ph¥ y’lf(&ﬂ@l}) phidwgrpplpngh-N'-{4-cliloro-2-hydroxy- 3 [(3R) 3-

pyﬁ$mﬁ?ﬁggﬁﬁgﬂé?&%ﬁ$&&9heny') N - [ 4- chl or o- 2- hydr oxy- 3- (

onyl ) phenyl Jurea; 20 ethyl

4- { N6t tihlone-By rbky-3-[¢38)-pipdridinylsnoptyeIpyib ANt} fanken-
yl }am SO) 2- hydroxyphenyl ] sul fonyl }
methylphepdyyatnecar boxyl at e; ~ N- (2- chl or o- 3

-Fl o @Hﬂ&%yi )1?@" {3‘%@ éﬂegdlﬂygﬁl@&}ﬁflﬁhen;ﬁf N %) thloro-3-

pyrro I di nyl su urea
pyﬁ&ﬁﬂﬁuﬁloro 3 quorophenyI) N -

by NPT SR BRI  iaahigrony->-[38)--
pméﬂdﬁ2§?%&n@Pgﬁﬁ?0n§?] h£g§IS? ?hr (3 -fluoro-2-
met yﬂ4pﬂi@fy+2)-hycngy -3-(3-piperidinylsulfonyl)phenyl]-N'-(3-fluoro-2-
methylphenyl)urea;
N-(2-chloro-3-fluorophenyl)-N'-[4-chloro-2-hydroxy-3-(3-
piperidinylsulfonyl)phenyl]urea; and
N-[4-chloro-2-hydroxy-3-(3-piperidinylsulfonyl)phenyl]-N'-(2,3-dichlorophenyl)urea;
or a pharmaceutically acceptable salt thereof.

Suitably the salt is the hydrochloride salt.

In one embodiment, compounds of the present invention include, but are not limited to:
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N- {4-chloro-2-hydroxy-3 -[(3 S)-3

- pi peridi nyl sul fonyl ] phenyl } -N -(2-chloro-3 -
w@orde4agd ) urea; 30 PCT/US2007/067091

I\I-(2 chl oro- 3-fl uorophenyl ) -N -{4-chl or o- 2- hydr oxy- 3-[

e TR A A B Rl S RN IR

mef%p %‘ég&rg@fo 2- met hyl phenyl )urea; -10 WD 2007/ 124424
PCT/ 07/°067091

N- ( D-[¢kdhdaro-23h¥droncyr- ot Brapmperifdinylsufanylpphonpld- N'143-¢hloxg-3 Pyfidinylurea;

o 13 BRI R D LR s BRE Pl NsRaspe-3-

pyridihylfiea3- di chl or ophenyl )urea; or a pharmaceutically
acc table salt thereof. 5 In another enbodi ment,

oldradorgf2- hﬁrﬁéowéé@mpqnﬁwﬁﬂlﬂf@hylm@maw [But are
3-[(3- 8- bi lo[3.2.1

(ph?g); ?X@bm} ?ﬁq{;égzyl ]- 4{ chl[ gr oe)?fo%ydr gisplhgxfll ;?[ N -(2-

chl aiﬁlpl- Z3—{[6 uﬂmp:he{[yz blumeéﬂ mbkhylphenyl)amino]carbonyl } amino)-2-

chl oro
hY%yX@hﬁmd&u enmtlsmp%@wma&%ﬁw&} “N - (3- f | uoro-2- 10
t '

S B pP RS R Mol By ey PTG S D bgroxyphenyl)-N--

chlpgoﬁ-cﬂlmm;dphw}émreal,\l-(z chl oro-3 -fluorophenyl)-N -

er i ﬁh%{@?@gqofgﬁyqq ﬁgﬁ@g)[{pgf’ 1icﬁlgilsﬁ¥o%yl]phenyl}-N'-(3-ﬂuoro-2-

meﬂi‘&ﬁﬁmﬁﬁ?&é@ 2- hydr oxy- 3- ( 3- pi peri di nyl sul fonyl ) phenyl ]
| uor o- 2- net hyl phenyl ) urea;

N- ( ethghd- O%CIBOmFZ:bYdeh%ﬁy{(ﬁpN [ 4- chl or 0- 2- hydr oxy- 3- (

1.).ph s
oty BBRRGRERSIRoh SRS RGN minsiinssbayipee:
- N' N &4-ahliochh pdroRA8 IR L3 9§molz&inﬂsuleo@m§hm}em [xally
acceptable salt thereof. In another enbodi nent,
(PhepyipsunbRnybiirashe present invention include, but are

10 B el S
plpﬁﬁd{il&}flgﬁl:ﬁﬁoi‘%jp}lﬂﬁé}glfeaz5 [(3 ridinylsulfonyl]ph
enyPt}llef _{ ?fqog} Eﬁ@y @9 H%‘opﬁq:rél Xarl%onyl an¥1no -2-
oA R 1 S oz oo
(2 chloro-3- ﬂuorophenyl) N'-{4-chloro-2-hydroxy-3-[(3S)-3-
pyrrolidinylsulfonyl]phenyl}urea;
N-(2-chloro-3-fluorophenyl)-N'-{4-chloro-2-hydroxy-3-[(3R)-3-
pyrrolidinylsulfonyl]phenyl}urea;
N-{4-chloro-2-hydroxy-3-[(3S)-3-piperidinylsulfonyl]phenyl}-N'-(3-fluoro-2-
methylphenyl)urea;
N-{4-chloro-2-hydroxy-3-[(3S)-3-piperidinylsulfonyl|phenyl } -N'-(2-chloro-3-
pyridinyl)urea;
N-(2-chloro-3-fluorophenyl)-N'-{4-chloro-2-hydroxy-3-[(3S)-3-
piperidinylsulfonyl]phenyl}urea;
N-[4-chloro-2-hydroxy-3-(3-piperidinylsulfonyl)phenyl]-N'-(3-fluoro-2-
methylphenyl)urea;
-10 -
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or a pharmaceutically acceptable salt thereof. -11 WO

2007/ 124424 PCT/ US2007/ 067091 METHODS OF PREPARATI ON
wab®7pe4€gent conmpounds may be synthesi zed by apPe®UB®A7/067091

conprising the steps of: A) oxidizing a sulfide

I O/>1tBu N (Il
5t BB oraeisabrudry o Hegp Rt e Ry | 0nsmb
plpé'n@n&lﬁultf&i&l Ner(}lljulréa 2B hydrol yzi ng the sul fone to an
henol according to Formula (I1V): Rl O=S=0 X OH

_|\||—|sz [H\A)hloraf?dhﬂ@w@) 3é&4@qmr1dglyﬂﬁuéfowibpf®phléﬁb+(2 Beliehdorophenyl)urea;
LN R MR
i nt By élﬁ@ie@'éﬁl%oélﬂ{eﬁﬁ tcﬁﬂlgﬁﬁlﬁi? dfiie: [FEQUPinveMsH ifEuag vaf are not
11mll:tg(riiroulas(II) Rl >-tBu N (I1)
N-{3-[(3-ex0)-8-azabicyclo[3.2.1]oct-3-ylsulfonyl]-4-chloro-2-hydroxyphenyl } -N'~(2-
chloro-3-fluorophenyl)urea;
N-{4-chloro-2-hydroxy-3-[(3S)-3-piperidinylsulfonyl]phenyl}-N'-(3-fluoro-2-
methylphenyl)urea;
N-{4-chloro-2-hydroxy-3-[(3S)-3-piperidinylsulfonyl|phenyl } -N'-(2-chloro-3-
pyridinyl)urea;
N-(2-chloro-3-fluorophenyl)-N'-{4-chloro-2-hydroxy-3-[(3S)-3-
piperidinylsulfonyl]phenyl}urea;
N-[4-chloro-2-hydroxy-3-(3-piperidinylsulfonyl)phenyl]-N'-(3-fluoro-2-
methylphenyl)urea;
N-(2-chloro-3-fluorophenyl)-N'-[4-chloro-2-hydroxy-3-(3-
piperidinylsulfonyl)phenyl]urea; and
N-[4-chloro-2-hydroxy-3-(3-piperidinylsulfonyl)phenyl]-N'-(2,3-dichlorophenyl)urea;
or a pharmaceutically acceptable salt thereof.
In another embodiment, compounds of the present invention include, but are not
limited to:
N-{4-chloro-2-hydroxy-3-[(3S)-3-piperidinylsulfonyl]phenyl}-N'-(3-fluoro-2-
methylphenyl)urea;
N-{4-chloro-2-hydroxy-3-[(3S)-3-piperidinylsulfonyl|phenyl } -N'-(2-chloro-3-
pyridinyl)urea; and
N-(2-chloro-3-fluorophenyl)-N'-{4-chloro-2-hydroxy-3-[(3S)-3-
piperidinylsulfonyl]phenyl}urea;

or a pharmaceutically acceptable salt thereof.

-11 -
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15

15 (I11): -12 WD 2007/ 124424 PCT/ US2007/ 067091 R1

0=5=0 X O ~~tBu N (Ill) and (IV): RL 0=5=0 X OH
WORE7/1¢44¥ 5 The conmpounds of Fornmula (1) nay BPEI/US2007/067091

obt ai ned by applying synthetic procedures, sone of

which are illustrg t ow. The
synt hesi s provide tF‘e'%bBS ﬁrﬂﬁgﬁ&lﬁﬂ is applicable

CTroTT

f or ThigreRER @H&P&ﬁld@ Wﬁm@&zg@wwh@ﬂ{ohkoﬁ@mm@ R steps of:

vari ety of ferent "groups which are reacted

A) exdizoyg neploge aasnedinggbdarimuiredbs whi ch are sui t abl y 10
protected, to achieve conpgfibility with the reactions
outlined herein. Subsequen deprotection, in those
cases, then affords conpou ds of the nature generally

di scl osed. Once the uK Q%? has been
ds tBuhese fornul as may

establ i shed, further cony

be prepared by applying 3fandhrd techni ques for
functional group interconversion, well known in the
art. -13 WD 2007/ 124424 PCTQ 2007/ 067091 Schene 1.
RL 1 SOPSHS XOaXOb'X\ O />tBu />tBu l

to d s foBel acd¥rding td\Fdrnaula ATIG 3
||?1
0=S=0

X @)
/>—tBu
N

(11

B) hydrolyzing the sulfone to an aminophenol according to Formula (IV):

R1
I

0=8=0
X OH

NH,

(IV)
and
C) exposing the aminophenol to an isocyanate or isocyanate precursor to yield the final

product.

The present invention also involves novel intermediates selected from the group

consisting of Formulas (II):

R1
I

S
X O
e
N

(I1)
(I11):

-12 -
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X0c NtBuRl: RBRRRLHRL n (n=0,1) RL S02 11 X
OHOS=SOOG=S=0 111l 19d XO NKNR2Ee XOH/>tBu

woR@ iR N 5 4 a) aryl phosphine, DVF;, al) PCI/B81007/067091
ii. sulfur; b) RL-LG base; c) Oxidation agent; d)
H2SO4 or HCA ; e) R2C=N=0 or, RZCON3 I n exanpl es where
Rl contain a 3 or an aronatic am ne noiety or
noieties, the 5 conpouﬁaé °P Fornul a (1) may be
prepared according to Sch 0 The sul fonyl chloride
1 (prepared accordi ng toOlk)&B@BSAZ I ncor por at ed
herein by reference to t he&xtent it teaches how to
prepare Schenme 1, 1 conpounds) is reduced to the
correspondi ng thiol 2 under(lifonditions such as
tri phenyl phosphine in DM. Alternatively, the
conpound 2 may be prepared by quenching the

and Of\)espondi ng |ithium 10 anion (see WO 01/ 68033A2,
i ncorporated herein by refeggnce to the extent it
teaches how to prepare S h“gB 1, 1 conpounds) with
sul fur (S8). Al kylation of Z I's then acconpl i shed by
treatment with Rl -LG whe Gidenotes a | eavi ng
group such chl oro, brono, p or sulfonate, in the
presence of base. The resuli ngVBul fides 3 are then
oxi di zed to the sul fones by exposure to an
oxi di zi ng agent such as hydroé ¥h per oxi de. Hydrolysis
of the 15 benzoxazole noiety yields the am nophenols 5
which, in turn, is exposed to an isocyanate or a

SUi TRbbEmpEAAY BNRSEnUPs B Ha§ Bk owhincd byapphend mﬂfeh@ bFRAdures,

to the icocyanate in situ. This reaction produces the

sorp¢ pfavhigh eee iHustratedciaskes Seltsarcel Rlowodhea ISYtSth%SlS]PT@Vlde for in these
Scl}aerr?beg Qp %tc%b% ? 3 tgé/ %rod mﬁg ?%r%lcguél%:s) gﬁ 1;3’ ula ﬁ'} Baw gvgrrleet& of

diffSen® gtdupm evﬂldhrar&daeﬂ&e eznpla"ﬁﬁg opgflorll klihsfiﬁlefn@ rvﬂﬁ&h €9 saitably
hydrol ysis is perf ormed as descri bed above,. however,

progqcﬁ‘@etq %élqvatct)@patlblhtyxmt@@@7¢af2aaszquthi@ﬁ/wgoﬁpwq@@i
deﬁrﬁge!ﬁttl gwclzltgoﬁ (\%}n ﬁ%}:ﬁgﬁfog& CtOlIﬁllj{t?corrp |sﬁy§at ee?é}éld glsgﬁseed'

Oncethe tureamuctend hbd loaea cstablishad, ththeramh;pdunctheofamte sadiulg may be
hydr oxi de yi el di n npo Fol | ow ng ure
prepyegy BRY hersendad tﬁa&ﬂ}‘e? orify %ﬁlonﬁle%fe%?rt?rmnvtef?éon well known

in tl€gHred product 7 under acidic conditions such as 4N
hydrochloric acid in 5 1, 4-dioxane. Finally, the
resulting am ne may be further el aborated by an
operation known to those skilled in the art as
reductive amnation to formthe 2 or 3 anines 8.

-13 -
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Schene 2 (n= 0,1) Boc-N) n Boc-N) n Boc-N) n
O=S=0 O=S=0 O=S=0 X O~tBu a XI OHb X1\ OHO 30 N
WORBDTNNANR? 4a 5a HH 6a C R3-N ) n O=S=0 HI/HS200H067091
0=S=0 X 1O0Il d XOHN~NR2 O HHR2 8 HH7 a) i)
H2SO4/ aq. 1, 4-dioxane ii) NaOH, Boc2O, b) R2C=N=0O or
R2CON3 c) 4NHC1l, 1, 4di oxane; d) NaCNBH3, al dehyde or
ketone I nternedi ates 4a, §genfdl. 7 and 8 represent
novel internediates in Scheme 2. 10 SYNTHETIC
EXAMPLES The follow ng exanples illustrate thg
' ée@ti on. These exanpl eg are not intended t% [imt
ffe2scope of the present]invention, but rathgr to

' i ed artisan X-e
T 1Pbns, and ne
I

\
. i particul ar enbodi nint s
ion & e described, the 153kill ed

e gui dance tg Khe
usetBe conpounds,
& pNesent inventi
of the present inak

artisaywi ||l appre€iate that various changes jand

modx £ iOgs can be made wthout departing |fromthe

spiri d Be of the inv ntion. sref ergnces to
hoe

o diethyl ether; br ers to
satRir at ed aqueous sol utjon of , (e mefens to
di g3oromet hane, THE refers to tetrahydrofucdn, -15
YWOR00PH124424 PCT/ US2B0Y7867091 Et OAc refers to
e acgt at e Hex amd_Hpefrers Lo%exant; Pefers
t oNANdyst-B8  net hyl at spirit, TBMVE refe o /—1Bu
tert-bdtylHret hyl ether, BV Mefers to N
di met hyl for mam de, BOC and 8Boc refers to 4
tert-butyl oxycarbonyl. Unless otherwi se indicated,
a) ayliphe 'éf%M%r%ﬁiﬁﬂéﬁéﬁ fug 93 B LBnbage;(q) Exyalies agent;
d) Feay Pigidcrd) RRGANFO 8 BetPdns are 5 conducted under an
i nert atnosphere at room tenperature unless otherw se

not Fnde'xarnples where R1 contain a 3° or an aromatic amine moiety or moicties, the
compounds of Formula (I) may be prepared according to Scheme 1.

The sulfonyl chloride 1 (prepared according to WO 01/68033A2, incorporated
herein by reference to the extent it teaches how to prepare Scheme 1, 1 compounds) is
reduced to the corresponding thiol 2 under conditions such as triphenylphosphine in DMF.
Alternatively, the compound 2 may be prepared by quenching the corresponding lithium
anion (see WO 01/68033A2, incorporated herein by reference to the extent it teaches how
to prepare Scheme 1, 1 compounds) with sulfur (Sg). Alkylation of 2 is then accomplished
by treatment with R1-LG, where LG denotes a leaving group such chloro, bromo, iodo or
sulfonate, in the presence of base. The resulting sulfides 3 are then oxidized to the sulfones
4 by exposure to an oxidizing agent such as hydrogen peroxide. Hydrolysis of the
benzoxazole moiety yields the aminophenols 5 which, in turn, is exposed to an isocyanate
or a suitable isocyanate precursor which may be transformed to the icocyanate in situ. This
reaction produces the final urea 6.

In cases where R1 contains a 1° or 2° amine protected by a Boc group or a similar
acid labile protecting group, the compounds can be prepared as outlined in Scheme 2. The

sulfone formation and hydrolysis is performed as described above, however, since the latter

-14 -
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I H NVR spectra were recorded on a Jeol Delta2 (300

IMHz) spectroneter. Chemcal shifts are expressed in
w@aoora24e+ million (ppm 6 units). Splitting peCT/EBI087/067091

descri be apparent nul tiplicities and are desi gnat ed as

wilf il isiobietihe By s ishet p oelr Ribtussdy e tianhibs

acch ﬁﬁ%dﬁﬁld&t ﬁtitﬁgle reafcltléﬁ Bond@fchs'saoh Wo&&ﬁl@ﬁﬁﬁ@%@%ﬁm
refers to flash columm chromatography on"silica using

hyctrhzads wddamg sohpemd SgyEolécrmng uGaNBrmdation, therBocaisow indlkn

rer@a il AR 2 hEhn g B SR & o AR pepfti acia in

1,4adi6k e AFindl}y, ded RGHIERY aine B4y B M&her Saibr&tOBRES og@anon known
conbi ned with a Waters 2695 separation nodul e.
to thpserskillpg inviliceart @ reductive amination to form the 2° or 3° amines 8.

N- (3, 4-di chl orophenyl) - 2, é ﬂlé Ehyl propanani de:

3, 4-dichloroaniline (150 dissolved in 1.0 L

TBME and the sol ution was_cooled to 10 C i um
hy(dr oxi de ({%P% g of a B0% aqueous sol uti pn) \was
Boc ger mechani ggd—Rtif (N hg. Pi valBoytN ilge

(125.8=929) was added dropw segwhi | e keeping tloes=20
|nt§rn t erature under 35]C. After the ?}g IOFDH

t he }>u_[ of the rea Yers mai At ai

30- 35 urther 30 mi he. reaction m x! N\AJSN R2
t hen aIIo d to cool to roomztenyerature and
subsequentTy kept at 0-5 C for 1. The resul ting 6a
precipitate was filtered of and washed with 600 n.
wat er/ MeOH (90/10) and then with 900 niL water. T‘t\@
resulting solid was(theg dried in a vacuum o a
for 4 days. Yielph—H6 .),:].H- NVR 25 ( DVSO- d6)
9.46(s, 1H), 8.04 (d, d=g2cA Hz, 1H), 7.66-Ndd, [k

9.0. 2.4 Hz, 1H), 754( dq:9OHz 1H) 1(228%9H

s). Starting MaterialX

6- chl or o- 2- (1, 1- di met hyl_exk I,)U\l r%zbenzoxazolxl fﬁ\

nyl chl ori de: -R2
N- (3, 4-di chl orophenyl ) -2, 2- o‘_' ruet hyl pr opanam de (121|-g)]

was di ssolved in 720 nL 30 THE and the sol ution was

COO'a‘?%go /20 1G- d.&‘a\hé’i.)'l\lab'ﬂ# HR é“@)?R t_e%rrogelerg?”F:X)
bet ween - gﬁed ?ggé'%g_b(?ger{g (t?reklrg}p -35 0. Held
at -25 ‘Cfor 40 min. An hplc check of the reaction
ftetmedateedadacta.thad Hrep@sont apvel-intermgdigeomy Schamo 2.
PCT/ US2007/ 067091 the starting material remained. An
addi tional 35 nL ofs{aNtﬁﬁ Fidk ded at -30 C
and the reaction r a further 30
r‘iﬁhe i{oHiB’Mﬁg mn@ilegnllﬁstmthemhaﬁg&h ThEke exz&apibé ere not intended to
Lé&ﬂe ooI ed to.-45.C %d ?S,tgz was b thoug1
SOPBAT Gt PSS ARG g APGai oRrOT G AN e killed
ra‘?@s%ﬁecg re%é?@@ﬁ’d"ﬁgg Jth§é cot(ﬂb%uﬁ&a‘ébhlﬁﬂsﬂbﬁ(st ‘éﬁ% n&@fods of the present

stirred at 5 -
dovdskien b aVhido pam@ulanemjoomntsu@ibﬂhed)rcsembughnmmleare described, the

S RS RE Y, Gt bFoph s Sehednal Mol RllBR g o mace
WhitHoRt HeRRiMIfrériehd $HiMEmatsisR: dTrhOwveRida.

Subsequently, the reaction
All references to ether are to diethyl ether; brine refers to a saturated aqueous

55 C

solution of NaCl, DCM refers to dichloromethane, THF refers to tetrahydrofuran,
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m xture was kept at 10-15 C for 1 h (HPLC. conplete).

Et OAc was added and the m xture was concentrated,
weeR®nazi4d t h wat er, saturated aqueous sodi um PCT/US2007/067091

bi carbonate and brine, 10 dried over MyS04 and the

E‘?b@t%grrefq\{f\ggﬁeet Xp%cre%&g Ay Va j—rxegpfé%:sﬂ]t?%%r %afljl%hﬂgg %ers to industrial

Yh&hﬁateg7 sglrﬁ 'h"BM‘]B 4@5@0@6»@7@ bZty@Qétﬁ | J&ther8- ‘ﬁ'MF refers  to
1H), 34(d 1H), 43(9 s). | nt er nedi at e
Ihme@b‘lfonmarmdﬂ':, BOEuandI\BQ@S r@t‘l&rﬁol nayy- Wleﬂ@tbomyl Unless otherwise

OB Y RSP RTRG aP 063 B a0 e by A resctons ar

heh@idiedhdeheimeRGemodpBeten® rédrh emipekdiade unlest BMERESe hdred.
synthesis of Starting Material 1, also described

aboVe) NI stteefsoIwesdl reeprded, omHE [eabdeHaR, (300hMH@owe@Hometer

o Sl S RSB opl it S parns
lﬁ%@«ﬁiﬁé&%m@nﬁ Iﬁﬁmnaﬁl@g endoat AsighledCas SNGRIAY, I (fdb@olet) t (triplet),

n- BuLi was added, the reactlon was stirred at -

faoauarte h quinh minieid) mdmubinletd belamadsul fur (" sul f ur
fl » | y
O s, A, D PSR 508 o e

roeagiin aﬁomvotgwpay ah stitGsing hlﬁ: satdibolognt shanged c oI or
from dl%el | ow to brown/orange. The reactjon m xtur

cooledMbglag \@repﬁ@ntfém@ar #IPES IR Sipgle %ladutnomwé% API-
150 dmBRe hhr (rfngm LJ@ s 5 n t(EI? IQA o1k rdu‘ﬁ@@V deﬁfctor) or

separ ate asified C]—I sol uti on
on A AVat&s rmlhlemastQeI(bmlalmdd VELIOASY atéﬁb 2697 sepatasioh algceimlazvas

reacidified with 2M }—Mol t'gn, _about pH 1 and
extracted with dichlo mﬁéﬂlé—“mtki whi ch was washed
N—(‘N,J—chﬁ'ﬂ)trﬁﬁhelﬂr'l)-ﬁg dvefnylopitamitik: concentrated. The

crude (Ero uct 'was purified by colum chromatography

usi hg-dictgororniine (1Héx9) . wasidessatved irgl .0 309YBMAT andlgbe sdlbtion was

cog 018 C5iAn e g 4 PRl phfgo s g uncer

mebl[hnida{ﬂstfrﬁh? P A8y VehYoride(175 Y26/ a8dddddpwise while keeping the
PCT/ US2007/ 067091 T henygé)hosphl ne (89g) was

internaldempedturhunens § 200MEgT thpaddien. (i temppraturpef geirerction was

maﬁ@zg% %3?0 éudt%i %ﬁ a'fﬁrﬂéég@b %ﬁ@ﬁh@%%@}otn%lxi!&e W-Eg tﬁelﬁl atloWaa to cool

to I@&mjtel(ﬂpﬁfﬁtdﬂ@/ et dupkgquintdy benaodaZ 0l for 7 hsTUhd emylting prempitate was
chl ori de, art| Materi al ared accordin

Filrgigon psbsadig wit R b et e SDy B et w200 g, water. The
res{ﬁ}gitﬁ%%(ﬁf{% s{hla%lheﬂﬁ 5@9&1“&?0&% Lhe s?%%&ﬂy% i ldSt(lﬁﬁg %NMR

, also described ove
(DM\‘Be)r d3@ 9.46(nutBs8 0B dtai2v Hg, LHe 768 pérlatoud. . bHEOVA), 7.54 (d,
The reaction m xture was stirred at room

J= ?@rﬁ?e dEud @2dlided) nitr ogen for 18 hours. The reaction
Pihuns Yo auencheo ue Sl GHRER o1 200
6-chhare -k dimethylethyl)-1,3-benzoxazole-7-sulfonyl chloride:
N-(3,4-dichlorophenyl)-2,2-dimethylpropanamide (121 g) was dissolved in 720 mL
THF and the solution was cooled to -50 °C. Butyllithium (433 mL, 2.5N in hex) was added
while keeping the internal temperature between -45 °C and -35 °C. (final temp.: -35 °C).
Held at -25 °C for 40 min. An hplc check of the reaction mixture revealed that 5-10 % of
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evaporated in vacuo. The residue was suspended in 2N

sodi um hydr oxi de (400nil) and 10 stirred rapidly for 3
whowrd244The solid was renmoved by filtration anPCTES1¥eT067091

with water. The conbi ned filtrate and washi ngs were

cool.ed in. ice/ ath d acjdifjed using o
thew%w@rla@eg@m agion 3R GGl Eytty qs@?%t 30°C
andBMEcdcAGOWh) at -Bh %o %g@ﬂfo? a PARS 30 WA (ﬁPL@dn@ylgfnﬁcant change).

magnesi um sul fate and evapor at ed in vacuo to give
Th¢ reaetionelixdmre was (cQQle@ 5g)45 g‘sand S62.0vias wibbled thq@ the solution until
satléraé?el‘[g %g%lgliaegﬁ ﬁ?,ve(lﬁ)en (e_‘_ §,689§2§ prP rafiaclj‘jlgn rmxture Was gurred at
-1omes droocial 95 hie ArkoB)2 u&uﬂﬂ@%ﬂ&% WBlm M@ Svas Basiaed Eﬁ&igh the

(3.04 nm.) followed by BOC20 (1. 75&{ at QC whi ch wa
solptagn fodgwng wich fsaregiion ﬂWitUé@ waserakd towds Ca&@léaylac‘rhéorlde (58.8

mL?/a ag&e\%p\?l}méﬂi W(téé%g?gl’&n%re %%ﬁw ﬁ%@b%{g@&ﬁ{)§ ’?hev}‘%gc%lon
mixtuteedas(K8pR8Q) 1 Aitifor ¢ ANEHTIC: abaglctdnEtO LS Wwdsieddvd sind the mixture

columed (flash, eluted with a gradient of 0 - 10%
wag genqenseaiyd. washydivith water gsaturpicd paRicoBpROdYM Bicarbppaty. g brine,
drl&g(');rzer M%SS ) apfl tﬁeﬁkﬁv&l‘ s g)q;aozﬁedlﬁl Ve 'I(h%'érud@)m?terlal crystallized
and’ﬁ)zas ﬁzmateawh mt hexdnet ¥icie ¢i7at @ 131 “NMR BVS O-F ) 2. d0(de )=

25 Boc To a solution of Internediate

8 45 Z(ltHb)7 3146(1 écr&”(Pi@lﬁL)lé\%QHaa)ded Et 3N (1.38 nl)
mtbhdadefl by MsCL (0.46 nl) dropwise at OC. After

stirring at OC for 1 hour the reaction was warned to

roop t enperature, quenched with water (10 nlL) and

Cl ®d. The aqueous -18 WO 2007/124424
P S2 867091 |ayer was extracted with DCM (2 x
2 :N Conbi ned organics were washed with water (40

m.), a spatula of silica added, dried (NaSO4) and '
StagtrgeMiateriat &dN- (3q4edldﬂomphmm13) -y 2- dlmiethbdm)r( )(p&epared ecording
3.-49- 3.

to 57\%(’5")1/5 03§) 2 %nc%z ateii Sl}g're By iefgr&n% %(1 (téﬁgx%]{? ’tha%'ip %eaches the
synlhe'iﬁ of. s%nﬁé MatdPal 1 hl%dds@hbeﬂdsébovégl W cﬁmw_é'uaﬁ @ry4THF (400 mL),
then Gcggleeiia‘yo s oge)dulillrdgr 2%1 arg%n Iéll?mos%%(e:re n- BuL1 (T%O EIL 2.5M in hexane, 5
eq.) was added dropwise while keeping the temperature below -60 °C. Once all the n-BuLi
was added, the reaction was stirred at -5 °C for 1.5h, then cooled to -70 °C and sulfur
(“sulfur flowers”) (13g) was added followed by stirring at -70 °C to room temperature
overnight. After stirring the reaction mixture at -10°C, the solution changed color from
yellow to brown/orange. The reaction mixture was cooled to 0 °C, the quenched with 2N
HCI solution (200 mL) and stirred for 10 min. The organic layer was separated and basified
with 2N NaOH solution to pH 12-13, then washed with EtOAc. The aqueous layer was
reacidified with 2M HCI solution to about pH 1 and extracted with dichloromethane (2X)
which was washed with water, dried over Na,SO,4 and concentrated. The crude product was
purified by column chromatography using 1:5 (EtOAc/Hex). Yield: 6 g (30%, orange oil).
'H-NMR (CDCl3) § 7.39-7.30 (m, 2H), 4.08 (s, 1H), 1.50 (9H, s).

Alternatively, Intermediate 1 is prepared in the following way:
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N To a suspension of NaH (0.30 g) in THE (20 nL) was
added Internediate 1 (using Starting WMaterial 1)

W@ 2002224324 dr opwi se. After stirring for 1 hour,PCT/US2007/067091
Internmediate 3 (1.41 g) in THE was added and the

TG TGP ek R b L e U FE A DGR (5 2be The solution
wal Bl iHeRGRefhWahdl REHRQYSC, Wﬁfs%ﬁ%dmuﬁépofﬂae 6-chloro-2-

Reaction m xture was extracted with DCM (2 x
(1, Gdtrbethjeldthalr)gla}rberszomme -hessHemyyl chioridev@taming M@@rraiLZ) (prepared

aCC(Jf(J[Hé%'H) W&E? ?ﬁ&%ﬁ@o‘%ﬁé‘}a e%t efem Y é&ifgr%ggezgo ‘é ﬁﬁ%nt that it teaches

hekbh MR 6CERARL MatériBQ, blo ddseribe®blo 5¢) i B8M d,00mi 30
e it MuriH2, eilg ddseribed v} [15g) 1 DM fb00mIFover

minytys, MFNGOUDE HE terPerRRye bei@Wllﬁer%dew@n MiX (UG WAy Fsirred at room

tenﬁ;ro ?a%?rg gﬁger@ltr eélrl\ilrorlé h@gg 4“%32%“8 n[ui(tu_tre @%&ﬂ}l{\é{%ﬁe s)mg 2N
hydvashladicladd (@0PBA). (The Iﬁ)]has@); weke se@ﬁﬂe(dla(ﬁdnlh.ﬁ) or@ﬁme j;ﬁas'E wa'Ehe
reactjon was stirred at -10 C for

evapgd Nerper dhg F@lduPW@SrSéﬁt?Pfi@nmrﬁN(ﬁqjir“ém\ké@m?ﬂ?é?r{é@%l) and
stlﬁvédirﬁp%%?g%gﬁgo@ﬁ@%cﬁﬁ AR VPO rafiBn LAE Gzaﬁfgdrv@grt ®8ker. The

Conmbi ned organi cs were wash
combinbd fikitasr and(wirings wabrd Grd)le(d\iamﬁnd/walredbuh roeéatiddied aising SN

e T g Pl A e P e e e Bbie e ool Bhase
WaélérZed)@ver hﬂa%né’&rﬁ QQIfdd 3&&%138{&%&%2@93& Q%Z@egﬂltermedlate 1 (22.85g)

I ntermedi ate 6: (General procedure E) O
as 2 bioNntsoligNH2 To a solution of Inter rredl ate 5 (353 rrg)

nesfhnbdiRie 2 Eehett B B e BT o o T o B0 and 1ot

ep@Hght . Reaction m xture 5 was cooled to room
temperature and was concentrated to renove | M.

i due was basified to pH 12 with aqueous saturated

OH, EtQAc (30 niL), BOC20 (1 eq., 0.17 g) added at
B® and | eft overnight. Reaction mxture was separat ed,

r 1. - W t ( - )
T, RAUERYT ch YA pEXI ASKERN SRR o 1EBAH20 mL) was
adde@NEENt (3042 ¢hl) RRslb e E?BBOIEOUOBWW gf falt &BC whlcHt s Wt Bver the
a gradient of 10% - 30% EA/
weekend. Water (50 mL) was added and extracted with DCM (100 mL). Combined
organics were washed with water (2 x 50 mL) then brine (50 mL), dried (Na,SO4) and
concentrated. The residue was columned (flash, eluted with a gradient of 0 — 10%
MeOH/DCM). Yield: 1.55 g. '"H-NMR (CDCls) & 3.74-3.69 (2H, m), 3.56-3.48 (1H, m),
3.18-3.03 (2H, m), 1.92-1.83 (1H, m), 1.79-1.71(2H, m), 1.55-1.45 (1H, m), 1.43 (9H, s).

Intermediate 3: (General procedure B)

(j/OSOZMe

N
Boc

To a solution of Intermediate 2 (1 g) in DCM (10 mL) was added Et;N (1.38 mL) followed
by MsCI (0.46 mL) dropwise at 0°C. After stirring at 0°C for 1 hour the reaction was

warmed to room temperature, quenched with water (10 mL) and separated. The aqueous
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10 Yield: Two product containing fractions were

isolated: 58.0 ng and 180.9 ng. M5 (nfz, ES+, MtH):
WQ@2W7024424 nt ernedi ate 7: (General procedure F)PCINUR20@1/067091

3-fluoro-2-nethylaniline (7.4g) was dissolved in DCM

lay Z%fg%%h%]lc d Wolgg:cﬁzg?lr@gmﬁb 615 ﬂ{% elj)ré%%gcsar ﬁr\’\éﬁsg?ji with water
(Nat'gq%s_ =3 @g@of@thcé’\@cﬁeéd&j{% (Imqu &Bﬁc&ﬁtfa%bpsg%m 4148 ¢ H-

The reacti on was t to stir at 0 C for
NMRAEDPU:hidst. 11 (hel, bt ke 3p2daAdchbr dins. 483t 2 7aCHe )y O (31(1:1\14),(201 1.76

0 ). T orgapi ¢ fractions e. conbi ned, dried
(3%\7’31 %%ﬁl(gﬁd”é%egégﬁééﬁﬁ ?@ﬁn‘%ﬁe&gﬁ{ §-vacuo to yield a
Intyﬁl,eld;h\eé £i(Generdstotdaare ©f hexane al | owed precipitation

of a white salt which was filtered off. Renoval of 20

t he e in vacuo yielded a yellow oil (7.69g9, 86%.
1H NAR ( 13) 6 7.09 (dd, 1H), 6.92-6.85 (m 2H),
2. 7 3Bhc -20 WO 2007/ 124424 PCT/ US2007/ 067091
cJ ntler iate 8. (General procedure G O N ;S ,h Boc C
H It: To a solution of Internediate 6 (60 ng) in
) WAs added Internediate 7 (70 mg) and the
reacti was | eft over the weekend. Reaction m xture

To W@ﬁs&ﬁﬁ&@ B NaH]0.389 id TAFR20 ﬁ&)% a@@é&%ﬂleﬁla{eaﬁﬁhsmg Starting
eluted with a gradient of 20% - 30% Et OAc/ Hx) .

Mag@iap 1) (b2 QRIr¢prise. Kfer stwmhg formu@ﬂnteﬁngdtpﬂeé a; 41 g) in THF

S A R P P AHAEE v
co&éd)ﬂbqgé'ﬁl%rh%ergure t%e%ll’gldetféhed w%@qgeoubszﬁ'ulja%dl N4 O8 QSO%E)

1/ di oxane n.) were stirred
ReacmlgetrMemrfaww @dmcteldewﬁeDQM f2x éﬂ mll)etﬁorrdvmdmrgmlcs were washed

with B TR S5 Saufe R O gt RiesBor A - KB EowRE aRF Gove

EtGAE R, SHRL N eBickd: N 6EXABPIHENMR (@b@u) %37050 QN JE7 X0HI! €H), 7.38 (d,
was concentrated and rési due dissolved in m ninmum

J=afblantHp B 825 dMEOH. éHct 1E)28. Shvedst Selda ddl), B60-2c80dima g d
out '§QGenera ilt dDand dried. Crude yield:

Intermediate proce ur

o L)
::S “Boc
(@)
Cl o
/>—t-Bu
N

To a solution of intermediate 4 (946.9 mg) in DCM (10mL) was added mCPBA (2.31 g) in
DCM (10 mL) at -10 °C. The reaction was stirred at -10 °C for 1h, then warmed to room
temperature. The reaction mixture was quenched with aqueous saturated NaHCO; (50mL)
then extracted with DCM (2 x 70 mL). Combined organics were washed with water
(50mL), dried (Na,SO,) and concentrated. Residue columned (flash, 30% EtOAc/Hx,
silica). Yield 353.6 mg (35%, yellow oil). MS (m/z, ES’, M+H): 457.08.
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28.4 ny. The crude product was dissolved in a mninmm
anount of MeCOH and Et20 added. Solid crashed out, the
W@ loven424vas decanted and solid dried. Yield: BEI/8S1987/067091
M5 (mlz, ES+, M+H): 441.98. NWMR (MeQOD) 6 8.40 (1H, d,

ArH) . 7.46 (1H d, ArH), 7.19- 7.15 (2H, m ArH), 6.85

I“tfﬁ%dlﬁﬁe%@?“eﬁ?lﬂof ,red?tz, CH), 3.66 (1H, dd, CH),
3. 37 H, d, 20 CH 2), 3.04 (1H, dt, CH, 2.19 (3H, S,
/%5 214169 (4H, m 2xCH2). Internediate 9: ri
c O~ Cl -21 WD 2007/ 124424 PCT/ US2007/ 067091
al Tasl pho%gene (7.79) in DCM (40nL) was added to
2-chl oropyridine (I Q) in DCM (200n.) and
SQ £d aqueous NaCH®B (200nmL) at 0 C. The reaction
was theﬁ left to stir at for |Ih. The product was then
To %&Bfuﬁﬁﬁ 88 bRl (B3 m2AnTMS (5%Lf@a§é’cﬁ1%d léla@e%% cortRftrated
the solvent renoved in vacuo to yield an of
HC(3 65 ind). The taactdn was thich hedtek o6 ahdll¢foweastnigit. Reactlon mixture

filtration of the solids and renpval of t
wag coReq IRIORMISAPCTIIUET YV RHONCPIBfRSdP remoye hﬁ‘éf kﬁ%@%@ was
basHidd: to'%fH &7 with laaﬁadﬂg s&tﬁleatéairl@ﬂyﬁt EMAd3ME0) B@@zoodla&ﬂ 17 g)

it inthe refrigerator, white crystalllne sol i
addedpedi@and Eﬁ)&veﬂllrglﬁll\/Reéc(ﬁbﬁlﬁl)mﬁe 8a er(atutecs ,and H)u,eous? lag&r

ORGSR RO
coﬂc@ﬁt?z[t@@ dR@stlcﬁJeqxza(s%ldi'ﬁ)ed' (RaPCMuS W) a @@a%héi‘i@ QP PO‘% hg 0o, EA/Hx).

Intermediate 9 (71 and the reaction was | eft over
Yidldve Twegkedht cofhaanmgafratctlmus wer isplaedid .0 mgrodhgd.8ned MS (m/z,
ari? %2%9r1$ | due columed (flash, 20-30% Et OAc/ Hx,
[ ield: 60.0 ng. I\/S(n12 ES+, M+H): 544,97

Intlﬁn&i‘iﬁf&ﬁ QG%neral procedure F)
N-f 4- chl or o- 2- hydr oxy- 3- f(SS) 3- pi peridi nyl sul fonyl | ph

enyl -(2- chloro-3-pyridinyl)urea O. S NH C C
oH

5 yN F

3-fluoro-2-methylaniline (7.4g) was dissolved in DCM (220 mL) at room temperature
under an argon atmosphere. After cooling to 0 °C, aqueous saturated NaHCO; (220 mL)
was added followed by triphosgene (5.85g). The reaction was left to stir at 0 °C for 1h.
After this time, the product was extracted with DCM (2 x 50 mL). The organic fractions
were combined, dried over MgSQOj4 and the solvent removed in vacuo to yield a yellow oil.
Addition of hexane allowed precipitation of a white salt which was filtered off. Removal of

the hexane in vacuo yielded a yellow oil (7.69g, 86%). "H-NMR (CDCls) & 7.09 (dd, 1H),
6.92-6.85 (m, 2H), 2.24 (s, 3H).
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IONNN HHC Internediate 10 (60 ng) and 4N
HC1l/ di oxane (3 nlL) were stirred together at room 20

W@ eovparetare and | eft overnight. |nternmedi at esPGI/US2004067091
3 and 2 were nmade as descri bed above. Internediate 1

was de tartin terial 1 for synthesizing
Intggm @sé%aeRg%iPF%‘i?dH?‘i re was concentrated and the
resi di ssolved in a mni mumanmount of MOH and
Oééf}s added. Solid crashed out, solvent was
\Ea,ed solid dried. Yield: 9 1 nmg. M5 (mMz,
444.91. NVR (MeOD) 6 8.57 (1H, dd, ArH),
- 07/ 124424 PCT/ US2007/067091 (1 H, d,
8- .dd, ArH), 7.35 (1 H dd, ArH), 7.19
(1 H H, ArH)] 4717-4.09 (1 H m CH), 3.64 (1H dd,
CH), 3.39-3.33 (2H, m CH2), 3.05 (1H, dt, CH),
To2.sdfutidn é#Intéinediite 6 250Ghig) in DOMeBNRL) ®headitd IfdeitndiRoe 7 (70 mg)
Cl OOHOHHS5 C To a solution of Internediate 6 (60
andﬂtﬁj: r@qqtlm% @ftrﬁ_v)er soveshiardy Renstion pyrtgregyvap.concentrated and the
resfdu esmaﬁ%ax@ashsaﬁ 80t Ll 8icEdr AR 08 1OACHON WBR: s6.2
over the vvee en action mxture was
mgchiScentr B8 eM-did 54261 .due col urmed (flash, eluted with

a gradient of 0 - 30% EtOAc/Hx). Yield: 71.2 ng. Rf:
0.51 (50% EA/Hx). M5 (m z, ES+, l\/|+|—|) 561.95. 10

y
plibhenylijines 29’ }ureaOl
C C]—|O / I\L] NHHCI Intermedlate 11 (71.2 ng) and
1/ djoxane (3 nL) were stirred together at room
1Q\t mture and |l eft overnight. Internediates 6, 5,
40//33 and 2 vvere made as descri bed above. Internediate

Cl : e us ) Starting Material 1 for synthesizing
0l e action m xture was concentrated and
e Sl gotyed in a mni mum anount of

Intermediate 8 (56.2 mg) and 4N HCl/dioxane (3 mL) were stirred together at room

temperature and left overnight. Intermediates 6, 5, 4, 3 and 2 were made as described
above. Intermediate 1 was made using Starting Material 1 for synthesizing Example 1.
The reaction mixture was concentrated and residue dissolved in minimum amount of
MeOH and Et,0 was added. Solid crashed out which was filtered and dried. Crude yield:
28.4 mg. The crude product was dissolved in a minimum amount of MeOH and Et,0O
added. Solid crashed out, the solvent was decanted and solid dried. Yield: 18.8 mg. MS
(m/z, ES", M+H): 441.98. NMR (MeOD) & 8.40 (1H, d, ArH), 7.46 (1H, d, ArH), 7.19-
7.15 (2H, m, ArH), 6.85 (1H, t, ArH), 4.14 (1H, dt, CH), 3.66 (1H, dd, CH), 3.37 (2H, d,
CH,), 3.04 (1H, dt, CH), 2.19 (3H, S, ArCH3), 2.14-1.69 (4H, m, 2xCH,).

Intermediate 9:

| X
~N
N
Oy Cl
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MeOH and Et 20 added. Solid crashed out and was

filtered and dried. Yield: 50.1 ng (off- white solid).
WOB(E4a24 ES+, MrH): 461.96. NVR (MeOD) 6 8. 42PC1/HS20d7/067091

ArH), 7.93 (1H, 20 d, ArH), 7.26 (1 H dt, ArH), 7.18

Trigiﬁsg’enegﬁéﬁs E—%QC?\/& zﬁFOré-}i}) vlv_|a33a%t§§d g‘)r g)iﬁlér%;é-]éhf& AL 1neg’1 1n DCM

(20081h) aflll satbhked %&ZHQNZ@H% "d20(5H1T)22&C(b'| Q- The%@ac% ‘was then left to
2007/ 124424 PCT/ US2007/ 067091 able 1. Internediates

stirrpder He cldvedirodpct ovag dlrar exitrapted cveduD@M £ E.SOImE g rdmedioateNa;SO4

ancﬁ%hreelu%‘)tlxlf'ler Cr%%ﬁ%&%d rglvig%a}ltoetrgn%?]éil arug ﬁgﬁ; ‘25’1{%9 E?licg‘/ fr[i)tﬁ{raltion with hexane

fou@%ulb@zbﬂﬂ&hn@{ 8E@QUHRSs 4 RawvBOS Be EoF 36 frdfMe elNaIN yielded the
(mz, é 391. OSSO OH C OH NH2 13 Boc B-

proggof, asvvs cpha/r ss oth Affen flshing Nh¢product withsargee and er]vwz@ it in the

reﬁé%e_;go cr_ys%ll%el L1 /( fi ai)@ge{rgé] %6 %: §{ 81 @ @CIW%&K s, 1H),

745@@ 13;)07575@’/ L1(1:1¥E mz, NN (MH)): 363. VYV C=S=0
OH NH2 16 1BD E 37% Rf: 0.20 NN

Int@r/m@(h@tﬂl(]’e- (MeOH) boc'ing

0]
Cl
OO /|
NJJ\N > N
H H
Cl

To a solution of Intermediate 6 (60 mg) in DCM (3 mL) was added the Intermediate 9

(71 mg) and the reaction was left over the weekend. The reaction mixture was
concentrated and the residue columned (flash, 20-30% EtOAc/Hx, silica). Yield: 60.0 mg.
MS (m/z, ES", M+H): 544.97

Example 2. N-{4-chloro-2-hydroxv-3-[(3S)-3-piperidinvisulfonyliphenvyIll-N'-(2-

chloro-3-pvridinyl)urea

% /O\‘H
O//S
Cl
OHo = |
NJJ\N N
H H

Intermediate 10 (60 mg) and 4N HCl/dioxane (3 mL) were stirred together at room

temperature and left overnight. Intermediates 6, 5, 4, 3 and 2 were made as described
above. Intermediate 1 was made using Starting Material 1 for synthesizing Example 2.
Reaction mixture was concentrated and the residue dissolved in a minimum amount of
MeOH and EtOAc was added. Solid crashed out, solvent was decanted and solid dried.
Yield: 9.1 mg. MS (m/z, ES", M+H): 444.91. NMR (MeOD) & 8.57 (1H, dd, ArH), 8.45

-22 -



10

15

20

procedure) O=S=O OH CI OH NH2 -24 WD 2007/124424

PCT/ US2007/ 067091 17 Boc Boc B-E 44% MS (niz, N N
WESB7/1Mup¥ t - Bu): 321.00 O=S=0 CH CI OH NH2 PCT/US2007/067091

Internediate 18: NJI: O HF F Tw batches of

ke A T Bt AT o o
m?g% 3;@&@[ d’tgoc%}?ugag%go i ng to_t gtopr oglegﬂreOﬁ%%eggrll bed
2xEHdy). Interrredl ate 9 yielding 3.27 g of the desired
mtELoduet | after the 2 batches had been conbi ned. ' H NWVR

%J ]2 7.05 (t, 1H), 6.90 (d, 1H), 6.82 (d, 1H).

I nter jate 1 was prepared using Starting Material 1
far II Nynt heses. 10 Table 2. Exanples prepared from
i N lades in Table 1. Ex Structure Nane Starting

CIF?Dar tio Am)unt of materials: n: general final

s edofro ocedures: product, internedi ates

h‘ characteriz ation. 4 HNH

| or -2 Mydrfoxy- 16, 7 | 400 ny,
3-{[(3-ex0)-8-pethyl - 56% MS O=s=0 8-azabicycl o[ 3. 2.

To mkluﬁomt)% @t?mt?gl%e §(6(8H023 e fﬁg ﬁgﬂ)\/wi’ﬁhd%nﬁﬁ%a? thioto-3-

fluorophenyl isocyanate (79 mg) and the reaction was left over the weekend. Reaction
mixture was concentrated and residue columned (flash, eluted with a gradient of 0 - 30%

EtOAc/Hx). Yield: 71.2 mg. Re: 0.51 (50% EA/Hx). MS (m/z, ES’, M+H): 561.95.

Example 3. N-(2-chloro-3-fluorophenvyl)-N'-{4-chloro-2-hvdroxv-3-[(3S)-3-

piperidinvisulfonvllphenvllurea

N /Q\IH
>
e O A_oH
J‘OJ\
N—" N
H H F
Cl

Intermediate 11 (71.2 mg) and 4N HCl/dioxane (3 mL) were stirred together at room
temperature and left overnight. Intermediates 6, 5, 4, 3 and 2 were made as described
above. Intermediate 1 was made using Starting Material 1 for synthesizing Example 3. The
reaction mixture was concentrated and the residue dissolved in a minimum amount of
MeOH and Et,0O added. Solid crashed out and was filtered and dried. Yield: 50.1 mg (off-
white solid). MS (m/z, ES™, M+H): 461.96. NMR (MeOD) & 8.42 (1H, d, ArH), 7.93 (1H,
d, ArH), 7.26 (1H, dt, ArH), 7.18 (1H, d, ArH), 6.95 (1H, dt, ArH), 4.21-4.11 (1H, m, CH),
3.66 (1H, dd, CH), 3.39-3.31 (2H, m, CHy), 3.03 (1H, dt, CH), 2.17-1.72 (4H, m, 2xCH.,).
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5 N N{4-chloro-2- 14,2- GH 52 ng,

(trifluoronmeth 53%

W00y pRaedy | (

[ socyanat e MH):
n

HO/F

m z, ES,

o0 hydroxy-3-[ (3-

M5 Os pyrrolidinylnmethyl)sulf
i OHO onyl ] - phenyl } - N-BQF/US2007/067091

c

NI IN-P [(trifluoromethyl)oxy]p 493.92

5, 9 GH 16

|}-urea /-F F 6 N 3-
Tal?%al fipripsd r%i%ﬁﬁga?%ww@ g%leraimc[eﬁ)e% 5£25 chioro- 2-
Int%t‘iﬂNe%léaﬁelE;'r"b gStpr&Erﬁfr de_hxdlrgxls%ﬁﬁﬂ gﬂa%éﬂ'ai é Piarhtion: ROVEEAN yield,
- o- Pyrial ny | géi %l characterization.
zouriiagaza v saoby ool BABL BT (6 Rlgco
LILELE %4 Ily, ||y\.|| Ul\y J 7Y I o
oy?r ol i i nyl meBRY1) - (i z, ESN S a af \53"’L§MS,
sul f ony| ] phenyM - MrHYN, | fljuor o- 2- 441?;?‘8( -
"fl, HHF meth yureal H N N-[ 3+ (3- 15, '
2-chlorp-3- G $ azefl)i di nyl sul fonyl) - 4-
fluoro e 0=s=0 @M oro-2+ isocyanate
(mz, E yphenyl ]-N-(2-| MtH): HRH F
chl or o- orophenyl )urea 9 H N[ 3-|( 3-
15,7 G i di nyl sul fonyl|))-4- 24% M5
0=S=0Q C S+, C O/ hydroxyphenyll]] - N (3-
MHB) : f ?oc B-E 1696,h4$(nﬂz,
N ES’, M+H):
(;LL 290.97
OH
14 B-E 11%, MS (m/z,
HO\J.HCN_BOC ES’, M+H):
290.97
15 I_I%oc B-E 5%, LCMS m/z,
<> (M+H)): 363.
OH
16 | B-D,E 37%, R 0.20
N (without re- | (MeOH)
oS boc’ing
w procedure)
OH
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10

/| H~H v F net hyl phenyl )urea 10 NH N-(2-chl oro-3- 14,

2-chloro-3- GH 100 ng, fluorophenyl)-N{4- fluoro
WO b@nAe442400%  chl or o- 2- hydr oxy- 3- i socyanat ePGBUS200Z067091
osocl voo[(3- ES+, pyrrolldlnylnethyl) I\/H—|)
'5,'~'—' 1= —F m-'fony!]p repyHurea—4 RJE. cl 4,4¢ M‘—é
4chorozth 13,2 ¥ 52 pg° 3o (3 4P MS @iz
et hyl phenyl 6 VB p| peri | sul fonyl)- i socy%n%bgéHtBu)'
(mz, ES, o=— a1\ oH _nyI]-AP(Z- MrH) ;[ 220
et hyl phenyl) an437.97 N koN H H 12| NH
N-[4-ch or Q; r y- (13, 9 GH 56 nmg, 3-(3-(61% M
0=S=0 pl peri ul fonyl- (mz, ES+,| claoHO /
) phenyl ] - N-( oro- H: |1 3-pyrjidinyl)urea
444.91 |/ N-N N HNHbcl |13 NH N-[ 4- chl or o- 2- hydr|oxy-
13, 2- GH37 nmg, 3-(3- (trifluoronmeth 40% Ms

ridjnyl sulfonyl) oxy) phenyl (mz, ES, o=s=0 Cl /
I“tg‘ﬁ‘@ﬁiﬂ i’ﬂl— i socyanate MtH):
[(tr] ororret hyl ) oxy] - 493.92 ~ OHO H-H \ | phenyl
}ure )<F F 14 NH N-[4-chl oro-2-hydroxy- 13, 7

Two batches of 2,2-difluoro-1,3-benzodioxol-4-amine (1g and 3.58 g) were treated with
triphosgene (566mg and 2.04 mg) and saturated aqueous NaHCO; (20 mL and 80 mL) in
DCM (20 mL and 80 mL) according to the procedure described for Intermediate 9 yielding
3.27 g of the desired product after the 2 batches had been combined. 'H-NMR (CDCls) §

7.05 (t, 1H), 6.90 (d, 1H), 6.82 (d, 1H).

Intermediate 1 was prepared using Starting Material 1 for all syntheses.

Table 2. Examples prepared from intermediates in Table 1.

Ex Structure Name Starting Preparatio |Amount of
materials: n: general  |final
Prepared from | procedures: |product,
intermediates overall %
yield,
characteriz
ation.
4 " H N-(4-chloro-2-hydroxy- 16,7 I 400 mg,
3-{[(3-ex0)-8-methyl- 56%, MS
0=8=0 8-azabicyclo[3.2.1]oct- (m/z, ES",
cl OoH, 3-yl]sulfonyl} phenyl)- M+H):
NJKNQ\F N'-(3-fluoro-2- 482.04
Hon methylphenyl)urea
5 N N-{4-chloro-2- 14, 2- G-H 52 mg,
o 9 hydroxy-3-[(3- (trifluorometh 53%, MS
0=5 pyrrolidinylmethyl)sulf| oxy)phenyl (m/z, ES",
CI\C[OHO onyl]-phenyl}-N'-{2- | isocyanate M+H):
NJLN Q [(trifluoromethyl)oxy]p 493.92
H H OWLFF henyl}-urea
F
6 N N-[3-(3- 15,9 G-H 16 mg,
Y azetidinylsulfonyl)-4- 25%, MS
0=8=0 chloro-2- (m/z, ES",
C'\©:0HO 2 hydroxyphenyl]-N'-(2- M+H):
\ J\N /Q\l chloro-3-pyridinylyurea 416.88
HoOH g
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3-(3- 26% M5 o=s=o0 piperidinylsulfonyl)- (mz, ES, a
oHo phenyl]-N-(3-fluoro-2- MtH): nethyl phenyl)urea

W@ 278814244 H - 26 WO 2007/ 124424 PCT/ US2007/ 06 7PQI/US287/067091
NH N-(2-chloro-3- 13, 2- chI oro 3 G H 43 ny,

f! Hor-ephenyt)—N-14 Fhuaf 6104 W5
Tehl or o- 2- droxy-3-(:- lef' Es+,| &= |/SMe
i peri di | f onyl e BRI B7%, M3
pi per i di é sul fonyl) - ‘%\_ﬁlf dm 1) : I (m/z, ES,
ph(anylc G 90 N F H| rglp 1 (3 M+H):
N- | 4- ch of of 2{hydr oxy- 13y ,|H6 my, 3% 3- (344198
di ¢hl or ophgnyl TLEVS plnﬁﬂhijflplﬂzhﬁ)ﬂesm onyl ) - i|socyanatle
(mz, o=s=0 phenyl]-N(2,3- (MH))] C | , |[OHO |
8di ¢chl or gihhenyl Yurea 478 RNINGE H H5Q<chbp-H| GH 11 mg,
N-(2- chlro-3- 12, 2, gzetl@q:}dpuifsrsfl)ﬁg fluofo phenyl 17%, MS
f1 tor pfighy) ) - N-[4- di. CF A6%Y RIS (MHIJ/;I)ES
chl or o-B-Tydr @xy- 3- (4-" %‘3&#& (mz, ES+,| o=s=o ok
pi peri di nyﬂst‘a ﬁyl ) p ony} () phenyl ] rea 461.[36
ol 1iF Ci8—H N l A=—chl UI o BI é.u ny 1.41,57/ G 45 Mg me,
3-(4- 58% M5 piperi %em ;ﬁhf&%ml - (Mz, BS+, 0=S304, Ms
phenyl ]) N-(3 fluoro-2- oro-2-2 OHO net hyI phenyl ) ur €@z, Es",
442. Q4 5 NK N Eychi)xbbhwﬂWNM chl or 0-|2- hydr oxjyr+H):
12 \@[—1 10 , fluoro-2- 413.93
NN F methylphenyl)urea
10 NH N-(2-chloro-3- 14, 2-chloro-3- G-H 100 mg,
FE fluorophenyl)-N-{4- | fluoro phenyl ~100%,
0=8=0 chloro-2-hydroxy-3- isocyanate MS (m/z,
Cl OH [(3- ES’,
o pyrrolidinylmethyl)- M+H):
NJ\N E sulfonyl]phenyl}urea 461.90
H H cl
11 NH N-[4-chloro-2-hydroxy- 13, 2- G-H 52 mg,
3-(3- ethylphenyl 60%, MS
o=8=0 piperidinylsulfonyl)- isocyanate (m/z, ES",
cl OH phenyl]-N'-(2- M+H):
\C[ Jol\ /<E ethylphenyl)urea 437.97
N” N
H H
12 NH N-[4-chloro-2-hydroxy- 13,9 G-H 56 mg,
@ 3-(3- 61%, MS
0=8=0 piperidinylsulfonyl- (m/z, ES",
al OH )phenyl]-N'-(2-chloro- M+H):
j’\ Z I 3-pyridinyl)urea 44491
N X
H oH
13 NH N-[4-chloro-2-hydroxy- 13, 2- G-H 37 mg,
3-(3- (trifluorometh 40%, MS
0=8=0 piperidinylsulfonyl)- | oxy)phenyl (m/z, ES",
al OH phenyl]-N-{2- isocyanate M+H):
)Ol\ [(trifluoromethyl)oxy]- 49392
NN phenyl}urea
H
Oo._F
T
14 NH N-[4-chloro-2-hydroxy- 13,7 G-H 24 mg,
Q 3-(3- 26%, MS
0=5=0 piperidinylsulfonyl)- (m/z, ES",
cl OH, phenyl]-N-(3-fluoro-2- M-+H):
g methylphenyl)urea 441.98
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3-(4-
oxy) phenyl

phenyl } ur ea

(trifluorometh
(mz, ES+,

2 f"l_l
r=

27
=T

47%

gf I"\\I nhao

4>

faYall

N-{ 2-

M5 pi peridinyl sul fonyl) -
0=s=0 phenyl]-
WO/RGy /124481 0 © [(t rifluoromethyl)oxy]-
HHOF )<F F 20 H N-[4 chI oro 2- hydr oxy-

i socyanat e
493. 92 PCT/US2007/067091

2
[ I T U y J meTT Vig
1%inerl | sul fonyl) - y ﬁ% (#ﬁfﬁmé ;g o= [Bme
en 4 en 61%, MS
phenyl PRt (2- MeH) m[ St ?Zﬁ aglgtﬁ urea [
437. 90)=S‘N9 ~NHH?21 '_f)l 16371&1 f)O ydr oxy- 12, 9 M-+H):461.
GH€Y ", 3- 25 9 (mph@ﬁrldlnylsulfonyl)- (1 (gg
ES| o= e ({2- chl or o- MH): clo|o
py |d|nyl)mrea 4§ Oh I Nk N N HHC -27 WO
1@ 0P 124424 “b"U°4ULNﬁM8mM?}m@ﬁ& 13,23 LH  [6me, 5%,
4- chl §Fo- 2- hydr oxy- e Fyqﬁmggmmgﬂb 3-(4- MBus
(mz, | peridi nyl sul f@ﬁb}ihl}lylsqu@w Otssoy4ate (m/z,
ph(n SAP- (2 2- MH)|: pichylOH@,gh f |l uoro- 1, 3-| 489. 97 |(M+H)):
NN| o b@? @\4 yl{) mc}aaopﬂabnlyl)@e_a/ F F 478
17 ¥ N-(2-chloro-3- 12,2.3- G-H 135 mg,
fluorophenyl)-N'-[4- |dichlorophenyl 46%, MS
chloro-2-hydroxy-3-(4-| isocyanate (m/z, ES",
0=8=0 piperidinylsulfonyl)- M+H):
c Oty phenyllurea 461.96
HJ\H F
Cl
18 ¥ N-[4-chloro-2-hydroxy- 12,7 G-H 145 mg,
3-(4- 53%, MS
piperidinylsulfonyl)- (m/z, ES",
0=8=0 phenyl]-N-(3-fluoro-2- M+H):
cl OH, methylphenyljurea 442.04
HJ\H F
19 N N-[4-chloro-2-hydroxy- 12, 2- G-H 103 mg,
3-(4- (trifluorometh 47%, MS
Q piperidinylsulfonyl)- | oxy)phenyl (m/z, ES',
0=S=0 phenyl]-N'-{2- isocyanate M+H):
cl OH [(trifluoromethyl)oxy]- 493.92
\C[ 1 phenyl}urea
HJ\H
(6] F
T
20 N N-[4-chloro-2-hydroxy- 12, 2- G-H 27 mg,
3-(4- ethylphenyl 15%, MS
Q piperidinylsulfonyl)- isocyanate (m/z, ES',
0=S=0 phenyl]-N-(2- M-+H):
m\f:[mo ethylphenyl)urea 437.90
.
21 N N-[4-chloro-2-hydroxy- 12,9 G-H 70 mg,
3-(4- 25%, MS
Q piperidinylsulfonyl)- (m/z, ES",
0=5=0 phenyl]-N'-(2-chloro-3- M+H):
cl oH, ~ I pyridinyl)urea 445.03
NJ]\N SN
H H cl
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23 HN{4-chloro-2- 17, 9 GH 201 ng, N
hydr oxy-3-[(35)-3- 54% MS pyrrolidinylsulfonyl]-
w@ MOZ/,IZESH- 0=s=0 phenyl }-N-(2-chl oro-3- MtH)PCT/US2007/067091

CL1' 111::~0% 11 | pyridinyl)urea 430.97 NAN - N HH
o4 H-N—-{4—chioro 2T O 60-n e
hydr oxyN3- (35)-3- 89% f\% difé% Rlll%ul flonyi - 7
s h / MS (m/z,
z, , 0=s=0 pheny 1erlﬁ§ﬁ If&l Horo 2- MeH)E QL e
met hyl psenyl ) ur ea 42&. FHHZ25|H M-+H):
H— 2- Oﬁo§> 7,4 2%|Ch &m&m{%rs; H>(7)8 WQN,S ! 489.97
Hor o - bhtﬁdicﬂoxﬁlh@il €a 4 (]
chl or o- 2- Hyd" oxyA3- ilsocyanate (nmfz, ES+, o0Fs=0
(BS)-3- MeH): FCl [ |\|77 nH pyrrolidinyl sul flonyl]
2347.96 —HNH F phenyl cfroro- 226 H N4 chior 64B- 1701 me.
0, 0,
VB o |r_lroa 4 ding’ I SEY?r C d,% 1§ p?eno;(r?/pheréér%/q (m/z, ES”,
o[ PyT fo9ydodt Ny . OTeyl) gnate (nz, o [MeH):
?;;;gyl L% n]urz rig )urea Mpa nnl 43097
| n{ er nedi atie H9: ‘o boc
24 N N-{4-chloro-2- 17,7 G-H 60 mg,
Q hydroxy-3-[(35)-3- 89%, MS
N pyrrolidinylsulfonyl]- (m/z, ES',
ol oH phenyl}-N'-(3-fluoro-2- M+H):
\C[ JOL methylphenyljurea 428.00
NN F
H H
25 N N-(2-chloro-3- 17, 2-chloro-3- G-H 76 mg,
Q fluorophenyl)-N'-{4- | fluoro phenyl 20%, MS
0=8=0 chloro-2-hydroxy-3- isocyanate (m/z, ES",
ol o [(38)-3- M+H):
\C[ Lo pyrrolidinylsulfonyl]- 447.96
”J\H F phenyl}urea
Cl
26 N N-{4-chloro-2- 17, 2- G-H 109 mg,
Q hydroxy-3-[(3S5)-3- |phenoxypheny 26%, MS
RS pyrrolidinylsulfonyl]- | 1isocyanate (m/z, ES",
o 0=77° oH phenyl}-N'-[2- M+H):
jJ\ (phenyloxy)phenyl]ure 488.06

Intermediate 19:
llaoc
N

Y

OH
N-Boc-nortropinone (6.3 g) was dissolved in MeOH (150 mL) and cooled to 0 °C. NaBH4
was added in portions and the reaction mixture was stirred at 0 °C for 2.5h. The reaction
was quenched with water, acidified to pH3 and extracted with DCM (x3). The combined
organic layers were dried over Na,SO4 and concentrated yielding the desired product (5.0g,

79%, white solid). Rg: 0.38 (EtOAc/Hx: 1/1).
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N OH N-Boc-nortropinone (6.3 g) was dissolved in MeOH
(150 nmL) and cooled to O C NaBH4 5 was added in
w@rriiprgd and the reaction m xture was stirredPGI/US20E7/067091
for 2.5h. The reaction was quenched with water,
acidified to pH3 and extracted with DCM (x3). The
h“&ﬂﬂﬂhﬁgﬁgkorganic | ayers were dried over Na2SO4 and
concentrat gxdcyi el ding the desired product (5.0g9, 79%
white[doiNd). Rf: 0.38 (EtOAc/Hx: 1/1). -28 WO
2807 24 PCT/ US2007/ 067091 Internediate 20: N-Boc
0-$S C O\ OH NH Internediate 19 was pr epar ed
\ dpernedi ate 18 and Internediate 1 (using
ng Material 1) according to the genera
p Edtnes B, C, Dand E. Overall yield: 29% M5 5
(mz, ES+, MtH): 316.99. Internediate 21: 'Br N Boc
Intdrenediald D whs prepandd ioht hirincadiate N&&S‘ld&ldfégdediate 1 (using Starting
R)-(-)-NBoc-3-pyrrolidinal (1l.5g) under an_ argon
Maigrigh, ibfrfép@lm&jsrthe ganety proggduren anabdﬂé\é k. 6%\16%1@66@%%%#8
@ngfggﬁﬁquigg@g9phe 10 m xture was cooled to 5 C. PPh3
was then added over 5 mn and the progress was
Intéropddomell:by TLC. The solid was renoved by filtration
andgwashed with ether. The filtrate was concentrated
purified by colum chromatography eluting with 1:3
[ﬁgﬁ;m:kk. Yield: 2.3g (>100% used wi thout further
Wurification). . 1H-NWR (CDC13) 6 4.48 (br s, 1H),
Bo®2-3.65 (m 2H), 3.62-3.46 (m 2H), 2.38-2-18 (m

2 .46 ,..9 51 i at 2: CGe -al
To 31ihn it fedmftpouRi sk Sl AOGTR P ¥ Hei3- DY B (L ebmger an
argén ain@@here! 0B MESH) &8 titch ddlied ABlbwal by 2CPBIF(B80h2Yhnd the

_met hyl et hyl ket one '
mixture was cooled to 5 °C. PPh; was then added over 5 min and the progress was

followed by TLC. The solid was removed by filtration and washed with ether. The filtrate
was concentrated and purified by column chromatography eluting with 1:3 EtOAc:Hx.
Yield: 2.3g (>100%, used without further purification). . "H-NMR (CDCls) & 4.48 (br s,
1H), 3.82-3.65 (m, 2H), 3.62-3.46 (m, 2H), 2.38-2-18 (m, 2H), 1.46 (s, 9H).

Intermediate 22: (General Procedure I)

Cl

0]
/>—t-Bu
N

Intermediate 1 (1.0g), Intermediate 21 (1.24g) and K,COs3 (0.49g) in methylethylketone
(10mL) was stirred at room temperature overnight. Intermediate 1 was made using
Starting Material 1. The reaction was quenched with water, extracted with EtOAc and the
organic layers were dried over Na,SO4 and the concentrated. The crude product was
purified by column chromatography eluting with 1:4 EtOAc:Hx. Yield: 0.60g (36%, brown
oil). 'H-NMR (CDCls) 8 7.53 (d, J= 8.3Hz, 1H), 7.39 (d, J= 8.3 Hz, 1H), 4.15-4.05 (m,
1H), 3.70-3.50 (m, 2H), 3.50-3.27 (m, 2H), 2.28-2.10 (m, 1H), 1.90-1.77 (m, 1H), 1.47 (s,
9H), 1.44 (s, 9H).
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(1 OrL) was stirred at roomtenperature overnight.
Internmedi ate 1 was made using Starting Material 1.
wab@7nz@es i on was quenched with water, extractPRCI/wb10n7/067091
Et OAc and the 20 organic |layers were dried over Na2SO4
and e concentrated. The crude product was purified
Intgemedia{e 23 chr ormat ogr aphy el uting with 1:4 Et OAc: Hx.
Yi el 71609 (36% brown oil). 1H NWR (CDC13) 6 7.53
(d ;ll n3Hz, 1H), 7.39 (d, J= 8.3 Hz, 1H), 4.15-4.05
“Bo70- 3. 50 (m 2H), 3.50-3.27 (m 2H),
c|2.0 2.&O(m 1H), 1.90-1.77 (m 1H), 1.47 (s, 9H),
-29 WD 2007/ 124424 PCT/ US2007/ 067091
« |ate 23: N O S' "Boc C CO W)tBu N
Internmediate 22 (0.40g) was stirred in DCM (4nL) at
Interﬂr&dﬁt@hli((]’ﬁﬁ%&&a@ StiG&DIn DA (daddedt.-1The an@mURBAY.68g) was

xture s stirred at 0 C for.30 m.n. The reaction
ﬁ@a Hagmixfugg Wi %ﬂé"ﬁé@ 100 Cufer hmigykhegeacsign yas quenched
w1t(?\%4rH(@32%mlo‘H ERratdd8lith DSl 4R ?llth y%%sygfeﬁﬁqﬁe i §-rs were

, concentrated and puri
drighevemiNagsfD.apbnceetrated agd p fiedlhy3coliEhOalerokbato ngipéllyohiuting with 1:3

B B 0 Byt b DM et e o o

Intmne&ilzl& 241 QGeREAI PRslieatife A3 (0.309) was stirred in THE
(2m), then added conc. 1 and heated to 80 C

gverfight. The reaction m xture was cool ed, the
okvertNrenoved and the remaining mixture was

tﬁhzl fied wth 50% aqueous NaOH sol ution. The m xture

ed to 0 C and Et OAc was added fol | owed by
,\gp 155g) and the resulting m xture was then
stirred?at ronmtenperature overnight. The nixture was

IntérhiRdfhkd 213 @50 tWas BlGREInANgF (8L )L thArd88d SorRNASE aMBReated to 80

,..separated, dried over Na2S and concentrated. The
C evm@hp R ueActigmsixtprer wis e@elddy theeblyvent repovehasitha pigaining

mu%u%%asgo(% ﬁglﬁ vxflgltgsrc@)j fque&ljvg ?ﬁ% s??o/ Gt Pﬁ%ﬁl)lﬂurfgzviasdﬁoled to 0 °C
and PICRXdWEN @ided 25ilowd@ by BOC,0 (0.155g) and the resulting mixture was then
stirred at romm temperature overnight. The mixture was the diluted with EtOAc and the
organic phase was separated, dried over Na,SO, and concentrated. The crude product was
purified by column chromatography eluting with a gradient of 33-75% EtOAc in hexane.
0.25g (quantitative). LCMS (m/z, M+H-tBu): 321.00

Intermediate 25:

Intermediate 25 was prepared from Intermediate 1 (0.5g) and N-Boc-4-bromopiperidine
(0.59g) according to the general procedures I, D and J. Yield: 0.50g (58% overall).

Intermediate 1 was made using Starting Material 1.
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JN O ;S G OH NH2 20 Internediate 25 was prepared
frominternmediate 1 (0.5g) and N-Boc- 4-bronopi peridi ne
W@ 20039g424eaccordi ng to the general procedures |PCDUS27/067091
J. Yield: 0.509 (58%overall) Internediate 1 was
- 30 WD 2007/ 124424

anple A ARy A Y GI(

gplflan&ﬂ&}; filbef &rﬂnﬁ}é’d’&ﬁﬂy]ﬁlﬁﬁfog#l?en&ﬂ'@@ﬂ(\(ﬂﬁ?ﬁl’-)p%ﬁﬂﬁhl&carboxvlate.
am noj car bonyl )Jam nol pheny

(Gendralbbwocedurediper i di necar boxyl ate. (General Procedure
KN O No@~ O-.Sv C OHO -fl- N HH O 5
Interrred)gte 25 (O 25g) and 2- phenoxyphenyl isocyate
(0. 1759 were~di ssol ved in DMF (3mL) and the reaction
R AL was stirred at room tenperature overnight.

ess DMF was evaporated and the renaining

gvas Foaded onto a colum and eluted with 1:3
- L Y': 400ng (quantitative, white solid) M

(n¥z, ES+N Mk%: 574.17. 10 Exanple 28.

N-[ 4- chl or o- BYQvwdgoxv- 3- (4- pi peridi nyl sul fonyl ) phenyl |

-[ 2- (phenyl)phenyll urea NH O1%S C OHO

-fl- N HH O

Intermediate 25 (0.25g) and 2-phenoxyphenyl isocyate (0.175g) were dissolved in DMF

(3mL) and the reaction mixtures was stirred at room temperature overnight. The excess
DMF was evaporated and the remaining mixture was loaded onto a column and eluted with

1:3 EtOAc:Hx. Yield: 400mg (quantitative, white solid) MS (m/z, ES’, M+H): 574.17.

Example 28. N-[4-chloro-2-hvdroxv-3-(4-piperidinvisulfonv)phenyl]-N'-[2-

(phenvloxv)phenvljurea
NH
O \
N@
H

Example 27 (0.20g) was stirred in CHCl; (2mL) at room temperature under an argon

atmosphere. lodotrimethylsilane (0.21g) was added and the mixture was heated to reflux
overnight. The reaction did not proceed, however, until two batches of
chlorotrimethylsilane (0.037g pr. batch) and Nal (0.051g pr. batch) were added and the
reaction was heated to 75 °C for a further 6 h. At this time, MeOH was added and the
mixture was stirred for a further 30 min after which the solvents were removed, ammonia
in methanol added. The mixture was extracted with DCM, the organic layer washed with
water, dried over Na,SO4 and concentrated. The crude product was triturated with
DCM/ether and then purified by column chromatography eluting with methanol. Yield: 10
mg (6%, light brown solid) MS (m/z, ES", M+H): 502.06.
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Exanpl e 27 (0.20g) was stirred in CHC13 (2nL) at
t enperature under an argon

at nosphere.

room

wO oabatizd4eet hyl sil ane (0.21 g) was added and t hRCTUS1007/@67091

was heated to refl ux

not

15 overnight

The reaction did

oce til two batches of
IntgIAteg A et 011G 22 b aoe SrOBERER) “and na
Tal(l@3 Q@Janq)ldar re;ﬁ%(ﬁﬂ&m\m’éﬁn&ﬂz{i&dzoa@ﬂaﬂm reaction was
to further 6 h At _this flne_,_NEﬂ—l
E"%I% ddedS‘é‘H&“f he i xt 0PBe was | stifng flfreparatiopy né}n"um"fﬁn?ll
30 mn after which the solvents \R@I’eé‘a'g'en EGrerh prp et overa
. ) Tepare rocedure d,
in t hanol added. [The m xture|wasgextrac PEEUWRY h terization
the prganic |ayer washed with 20,Wal &k |dried ovef
Na2SP4 and concentrated. The crude prodyct was
Lriyurated W th DOV @phg@l AN tzqepchpwl T ed By CPLITYL, 58%,
chr omat § aphy el ut ﬂlg)rdyhgnm et am,lloro Yileld: 10 p®S m/z, ES”,
(6%| Ii g % brown sol| i g)-cieof z, Bhyl MHH) : 502. O0BM+H): 447.93
-31 67/ 124424| BRGIkiJSPOR)Y | 066G8kte ||nt er medi a es
4- 6, - 17, @o P2-253are novel inter|nedi ates.
Tabl|e 3 E&tarﬁ#p réﬁ@h@w@ﬁ@m i nt er rredl ates 20, |24
and 25 Exam;ﬂ e St r Pr ﬂna_Lafl alak
Rrodnt 5t ¥ nal  mat éjhé ‘%{[69en&5 '[)’Fooduct over a grﬁi"%g”
Pr epar rocedur es gTeq{Eﬁ fro 'éoﬁl%r dcterizati b 3305
i nter tes 29 H Ny '(02? kp%ng 31sgc na% cghloro G - 182)
ny, 58%s=oYquoropneny§ fluoro M§ (mz, ES;,
0=S¥C® pror o%w}l}al}ﬂh{d) 447.93 |ci OHO
hydnox bjLB Spcyanat e I - NN/ HHF
pyrrolidinkl dul 1hytydx}rph|ertyﬂm | Jurea 3Q 0y0'/ ethyl
4-{[|6- 25, 2- chl or ot Glf0-hy, [42% N cghloro-3-({[(2-
3-flluoro M5 (m z, EBpiperidpbdathon3- phenyl| MHH): 53B. 95
fl uor nnhpn\/l \ am i Qﬁ&é?ﬁﬁe?%?ﬂ é&? nnlﬂ; car h%| } TG oTY
Har popy dam no) N ’ Dxyphéhyl ] 528 me 42%,
ul fcnyl 1- piperi jf‘%ﬁ@%@?ﬁ&%? 3'29 oro MS (m/z, ES
phenyl M+H): 487.93
0=5=0 ylsulfonyl]-4 isocyanate
cl OH, chloro-2-
)j\ hydroxyphenyl}-
N'-(2-chloro-3-
c fluorophenyl)ure
a
32 OYO\/ ethyl 4-{[6- 25,7 G 12mg, 5%, MS
N chloro-3-({[(3- (m/z, ES",
fluoro-2- M+H): 513.98
methylphenyl)a
0=5=0 mino]-
\©i Hy carbonyl}ammo)
NJ\NQ\F h
ydroxyphenyl]
H H ulfonyl}-1-
piperidinecarbox
ylate
33 he N N-{3-[(1R,5S)-8- 20, 2- G-H 20 mg, 6%, MS
@ azabicyclo[3.2.1] | phenoxyphen (m/z, ES",
oct-3- yl isocyanate M+H): 528.14
0=5=0 ylsulfonyl]-4-
C'\@OHO chloro-2-
J Q hydroxyphenyl}-
NN T N-[2-
(phenyloxy)phen
\© yllurea
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GH 28

5 ny,

42% H, azabicyclo[3.2.1] 3-fluoro Ms (mz, ES-,
W@ei073244phenyl MrH): 487.93 o0=s=0 yl sul f onyl | P@¥F/US2007/067091
I socyanate a OHO chl oro- 2- hydroxyphenyl }- HHF
3'\' (7—ehfero—3—ei—Hpof .hﬂn"‘ te 32—y~ £t Ry 35 e 9 NS
- mg, 0,
5-{[6- 25, 7 ¢ l2m %i T methm(f’- (M %
ES, | flOpro-2- MH) %ﬂ Yl ) @ 0=S=0| \ripy: 479.91
m nc] g ,P car bp 011&1%&(9 iso&ya aeH |H F
hydr oXyp n I] Ul h@PMepy1-A- | pi peri di necarbox | ate
33 HH 1R, bS)-8-20 , |[2- GH 20 ny, 6% M
azabi cycl ofs 2 %}( phencxyphetyl (0l z, ES, |1~1 oct-3t vyl
i so¢yanate MtH):F F 528, 14)oxp=s=0 ylsul fonyl]-4 clo p
chl gro-2- hydr nxyphan\Phqnyl}IHeM 0 N-[2 (pHhenyl axy) phen
3 ] dr eal— 32 WO 200}/ 244@@40 ifacr/ U330687/ 467061H~ 34| fmgy 3%, MS
{4 ¢hl 2 14, 2 G MF2EHEGO-9% Ms YY e o
hy d oxy: O[(SR) (trlfl ansu01 (mz, EY, o=s=o Y47
oxy) rieny! OI,\(H-D Bp;q;f o pyrrolidinylsulfo
I Sog¢ya @ J]\ Q (2,2- d1ﬂu0r0
” ” 0| 1,3-benzodioxol-
o}
4-yl)urea
F
36 Ho N-{3-[(1R,55)-8- 20,7 G-H 43 mg, 15%,
Hu * azabicyclo[3.2.1] MS (m/z, ES",
oct-3- M+H): 468.09
0=S=0 ylsulfonyl]-4-
cl OH chloro-2-
j\ hydroxyphenyl}-
N” N F| N-(3-fluoro-2-
HoH methylphenyl)ur
ca
37 H N-{4-chloro-2- 24, 2- G-H 53 mg, 56%,
hydroxy-3-[(3R)- | ethylphenyl MS (m/z, ES",
3- isocyanate M+H): 423.97
0=8=0 pyrrolidinylsulfo
cl OH nyl]-phenyl}-N'-
o}
X g? -
N~ N ethylphenyl)urea
H H
38 H N-{3-[(1R,55)-8- 20,9 G-H 24 mg, 12%,
Hie 1 H azabicyclo[3.2.1] MS (m/z, ES™,
oct-3- M+H): 471.04
0=3=0 ylsulfonyl]-4-
cl OH chloro-2-
j\ 7 | hydroxyphenyl}-
NN XN | AV-(2-chloro-3-
HOoH pyridinyl)urea

METHOD OF TREATMENT

Compounds of Formula (I), or a pharmaceutically acceptable salt thereof can be

used in the manufacture of a medicine for the prophylactic or therapeutic treatment of any

disease state in a human, or other mammal, which is exacerbated or caused by excessive or

unregulated IL-8 cytokine production by such mammal's cell, such as, but not limited to,
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nyl] phenyl} N HH {2- I<F [(trifluoromethyl F F

)oXy] hen 1 urea 35 H N-{4-chloro-2- 13, 18 G H 8 nm,
W@%07VB424 hydroxy-3-[(3R) - (mz, ES, Y 3- M®P)T/US2007/067091

475.87 O=S=0 pyrrolidinylsulfo C O O nyl]-phenyl } N-

bR T RS . S b Nk s iR b o e 25 oo

prdk (lr)c% ISuF%reﬁtHa t;(fggl 5%%%03&%3 MiH): 468, 09

N- ( Bctdrdmedr, Zhorprtdant mhaﬁidn)pﬂbwd&a m3thotloRrf kgt ehcenoRine
24 , 2- G HD53 , 56% % hydr oxy- 3- [gBR) et hyl phenyl
megtedrdiscasgEwhereirs e,c@@@ylgﬁgtseoqmmdglch kinds wan Ib=e@r B receptor and

whp% 6811 ({j é ér%s%%é&mﬂlwr% f.]'{lfe?é: %IE%%‘% gf goméﬁundgofﬁo'qnula (D

or Qﬁheﬁl‘ﬂlacelﬁ%lly ddceptaBl@ shit thizaddif CUC a@{l&l@r thle NEMOKINEs arE$E.48,
t-3- MH—%} 471.04 0=S=0 ylsulfonyl]-4 C oHo

GROYH GHROB. GRur SAPpherk AR N M. (2. ohi or 0= 3-

The compounds of Formula (I) are administered in an amount sufficient to inhibit
cytokine function, in particular IL-8, GROa, GROfB, GROy, NAP-2 or ENA-78, such that
they are 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 1L-8,
GROa, GRO, GROy, NAP-2 or ENA-78, for instance, in the context of the present
invention, constitute: (i) levels of free IL-8 greater than or equal to 1 picogram per mL; (ii)
any cell associated IL-8, GROa,, GROB, GROy, NAP-2 or ENA-78 above normal
physiological levels; or (iii) the presence of IL-8, GROa, GROB, GROy, NAP-2 or ENA-
78 above basal levels in cells or tissues in which IL-8, GROa, GROB, GROy, NAP-2 or
ENA-78 respectively, is produced.

There are many disease states in which excessive or unregulated 1L-8 production is
implicated in exacerbating and/or causing the disease. Chemokine mediated diseases
include psoriasis, atopic dermatitis, osteo arthritis, rheumatoid arthritis, asthma, chronic
obstructive pulmonary disease, adult respiratory distress syndrome, inflammatory bowel
disease, Crohn's disease, ulcerative colitis, stroke, septic shock, endotoxic shock, gram
negative sepsis, toxic shock syndrome, cardiac and renal reperfusion injury,
glomerulonephritis, thrombosis, graft vs. host reaction, alzheimers disease, allograft
rejections, malaria, restinosis, angiogenesis, atherosclerosis, osteoporosis, gingivitis, viral
diseases such as rhinovirus or undesired hematopoietic stem cell release.

These diseases are primarily characterized by massive neutrophil infiltration, T-cell
infiltration, or neovascular growth, and are associated with increased IL-8, GROa.,, GRO,
GROy, NAP-2 or ENA-78 production which is responsible for the chemotaxis of
neutrophils into the inflammatory site or the directional growth of endothelial cells. In
contrast to other inflammatory cytokines (IL-1, TNF, and IL-6), IL-8, GROa, GROp,
GROy, NAP-2 or ENA-78 have the unique property of promoting neutrophil chemotaxis,
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o B P RS A S SRR 3L AR becreigd ip response
to ILRY,aroudd tlte&foﬁ:&ietdongderad; a\dislehsemté okdipteevgnti-on of
injyry in those indivjduals deene sce ble t
i nj UFyS° Pthe FSrRls CREMAYERE FiE laf’f‘gr‘g?eﬁsq ‘%élrl%?&%e Hefehrefers to
anfﬁﬁlrhlp(ﬁseg%‘?cﬁtreﬁfﬂ Wi a‘ﬁ% J%Bﬁﬁg@whlﬁl%ﬁds t%2n3E- Sbé( or g receptor
surgery, or a close trauma i njury, such

plai$1j t01y, such hdisut heakimited)ioom.-8, GRO ., RO GR O, tNAmztda IENA 78.
definition is _ischemc stroke partlcularly to th
Thispyquid mckie ajdiserwritaic &t Whieh, Ha§ Dlsys aaslprridicnly amﬂb@wn of IL-8
s 4E B Bt Ep G g Bor UL RUBL oSO sy S il ihed o 1L-1
IL-6 onIdFuendscatk sainc inemtoioh, s, inkfanayibli-1 ioa rﬂagmraiomponent and whose
t her omat Qus .cl osure 8 t he Q{ood vessel . The r %
ProgaciqRrqr Aatie ot XaSORIeH REESCT{Cq Wy Tesnonas;ioksd t‘i@éﬁl\é therefore be

corRIRIQ 118 s AR stk nRidBRENSy [¥enti on provi des
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means for the potential treatnment of these injuries.

Rel atively little treatnment, for an acute injury such
w@sgoorhaeged has been avail able. -35 WO 2007/ 12442AT/US2007/067091

PCT/ US2007/ 067091 TNF-a is a cytokine with

pr0|nfl t.ory acti,ons ncl udi ng endot h

" e Loyt Citiebe GHeY Rkica FiKS@ AR BT i‘glaﬂlmf%% that affects
the'fﬂlfldtiohﬁ ai-‘ &lisRh@id aSﬁBFe%l% viHiéd Mol @die? ﬂﬁet@&fbn@ %@%en cells in the

conmpounds which inhibit or decrease |evels of
immog, dnfbenmstemr Heoratqpoesgicresponsst A pgtoh@mlmllbiem but is not limited

injury. Se et at t r oke, . Vol ,, 25. .7, .
to. ikt TRGumphobet e B Sl el PrhcureyBrmy ggP Risence. o
mohiskigé Iy é%ﬁetfaﬁir edfeeEto MMARIeSHréducel asestch@aby Aiehbsclear cell,
and treatnent with m xed § LO CO agents is discussed
suchrgs gfigieaerhage angt/or mgnocgie. Ma@cotlepr@eilﬁ hewgvepilpgipsrdygy
mofBfinE IARE A RN kiR leon S fibrdasi badBhild Aed Qnnit Whdbeheial cells,
braimgztroved, oot manalv mmofmlsg gpilddralsierainonptks and Baymﬁhocytes

10 Caonpounds of Fornmula (1) .are admnistered in
Lygﬁwﬂ%esm generadhyrretesred it ppbeing progucedylampgogyde @q%lé Examples
of &yrs1in@! iRBBIQ P&k Aof REREI L furcGAM-PdI Nt RS RIL-0),
eceptors, suc evi denced by a r uctlon In
Inter&ukine® (-8 )¢ Membt NetssiafdctachlpiatTR-o.) hé Tdinee dieeroyis Factor
that the conpounds of Fornula (1) are inhibitors of
bang@ ﬁﬁndlng i s based upon the effects of the
E ' W t 1
ﬁgéi‘@;hsegélgst% E@Hnl I cg%ﬁelo ges Ctlralf‘eré é]f_lg ségrre{eelﬁ%%%%tlde that affects the
fun@mt[smfrcdhs afd Femmléa@ld W}ncham&iuﬂ}ﬂﬁmtﬂmmns loctiveen cells in the immune,
I nhi bi e ll IL-8. recep ors. Esed her ei

) nh|b|tor of t
inflapanglesy rh @a@pﬁ@t}? LasRensg; Ypiantod tﬁr@eagte atRove. A'themokine is

prif@fi§' sScleRdambuineell @Jlﬂsrﬂéhﬁﬁz?&@ afid @&%@s e G daddlacBwation of
GRMa, CGROG NAP- ENA- 78 plays a rol e,

Speelﬁcmhltdjglow eadiy @lnd dfmkowttsg ngytra@Rds, NGROBEES, (HR@}?Ophug% Z-cells, B-
0
cel Rty hE TRELER e B B oRae: incTadd but are not

hrn'it@Ji fARed, GROUE, fma@ PWrOG NiAlm LAl 1114, MIB-18, ONP-B, PF4, and
A di sease state in which, for instance, IL-1 is

Nﬂa?hakandéonponent and mhose productlon or action, is

exacer hated or secre onse., to

t he rgFr SN ?:8?1%?‘& ng a?“?&‘f‘@é@ 1! aspchﬁF%aCﬁEtd?aélt‘/eaac%’sable salt
thetdef & thé@pySiedilnBEBially Helerningsted Tib e pakine el edmisbsition in

di sease_or disease state" refers to 25 any and all

acc@rdaage with snéaydiphaipicerical praeiask i Thas mﬁeréwnbthﬁﬁorteoalmmrelates to

i SR T SO Regngr SRl o0 Bty PIGRE B by RBhygpound of
Forhfils (IWand &l pharedaveleicall flhsepiableshaic ot ﬂlh\M‘ﬂﬂt C h, 1L-8
plaﬁs a ro|le, either by production of itself, or

emsoxé%ﬂﬁsq Rgama hePhanpackifdlx %Cﬁgabléﬁ%s%eoga@éh
pha@ﬁlapéﬁttlcﬂ 1B§§jmt: H‘a’tlﬁ suéﬂ-mgy 96nv-£ﬁl%ntlﬁb9 h@ffnEered by any

state in |c | stan e,
of tho mqnueﬂecrm\zelamhaum osd f80dipE adntmtlstmmoor foamstacmne, arally, topically,
exacer bat ed o sec&gted in resggnse t
[

| L-8, ul.d )
parEEraly OF LY palaighs e Fepeui Qb EeRn Wi g@%&%@éﬁw n
coriventfonat @&sage forms prepared by combining a compound of Formula (I) with

standard pharmaceutical carriers according to conventional procedures. The compounds of

Formula (I) may also be administered in conventional dosages in combination with a
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WO 2007/ 124424 PCT/ US2007/ 067091 As used herein, the
term"cytokine" refers to any secreted pol ypeptide
wo h@v/1zaf4pect s the functions of cells and i s a POI/ESWDE067091
whi ch nmodul ates i nteractions between cells in the
i mune, mflarrrratPr .or henmat op QIletIC re onse
Y 5t

known, Sreomd tharaputedly dstive pampond; jThepcRfocs esrm%wwgg mixing,

graﬁﬁ‘l@tlhgfEﬂ&‘éﬂﬁhﬁ@@mg"&gﬁsfsgﬂvﬁ%sth@flng%ﬂl&ﬁs &E4dps 0 a@éjﬂéocﬁe desired
them  For instance, a 5 nonokine is generally referred

preparatign. blémn@ bp appiacietd sl thoeforetaad chyraciemafribepledremagcutically

accfialie chERFer AR AR LRRNRSHy AR unlRORTY S SierdGR with which it

is t0 8t WbRbinkd | the fouebt fimihishai aslt@herbagoptYWSvariables. The
neutrophlls endot helial cells, brain_astrocytes,

carpei® st Poicseptablal Incthp pensc ehbeiag spmpatibhe With dia eBcrapgredients
I t ly referred to

Oft%e f%@ﬂ%%érao lﬂl 8%@%&%& it E%ecr% le%?P'i%i;e%lexarrpl es 10 of

cyt (0).0 plmmwaitwdle;antmten@)ﬂ@ed@taﬁ benfdredample, cither a solid or liquid.

Interleukin-1 (IL- 1; Interleukin-6 (IL-6)
Exgrplary fuRlid Q@ﬂelrswr% actopgyiefia NEgrYsiose rale %?ilatléw PR, pectin,

r T

aca&fsgsgn gt)eersg% stg%:iﬁ% %tg%?ncr C §nd: @?trl]lgé EQ%@S&, (;\t“'_[lqﬁ}d ce@ﬁers are
syrsgqreeiedilpoliyeps p twatke ant ai’(e lafef GSamslalﬂjhehe famet orahlslentfmay include

i 3 s OGS hath N ey R EBer
disRenBt AP &tw&h & @aRONSe, simlar to the term "cyt oki ne"
above. A chenokine is primarily secreted through cell
t r afswdatypacteof ahfdn@a@s@sl forresrotnabd emplaycdackliveait e elidearrier is
pecific white c
use t Ip(r)eé)ﬁr tlgn c%ﬁ%gg)ﬁeé r?ﬁ%(f m pahléaég g(e)l éf.n Sg?splse n fgwder or pellet

forﬁﬁlrllﬁ theefopbhe kioahe &abkeslgan Thés Bmetkt oTUsIEd arfied Wil vary widely
Exanpl es of chenokines include, but are not Ilimted

butggelitabl, wHes fomehey (I merabyut IgaRVhen EHuidgarricpiq wed, the
preg!rnp fidn @721)11 %%El tialg) (f:oor% gfuansgrql%%, églgsj\nﬁ? a&? rg%latéf;i‘ @%}Sﬁle, Lile i injectable
liquib an¢teceutangailld yr moaqpioabliguidalitpensiber eof i n therapy,

|1y be formul ated jnto, a pharmaceuti cal

Icgnémgll‘g}:pp&g{é}n?ﬁ ofrgpla b dugycke aﬂnpﬁls?(eéiﬁeg],cal? , that 18 by non-systemic
ad RIAHTRGE UTAIS %ch&fe@ Gitd %?hcém)'n%f 'ar&ﬁ%?ohﬁ)({]of Eehuef @ &ternally to

also relates to maceut i cal nposi tion
theepriermmsion glaalmceilfoecﬂty el tha arstitlatxancofasoolu m tompownd into the ear, eye

an R AR IS i oo ueg Sorirhe S ao R o a SR blogg strdm, 1n

cm{nlal;r, s ionasitisteioh YeREGE RtALhBas@bLS ifthekaRheAndd
phar maceuti cal conpositions incorpor ating such may

intrgowyahireadniiyissetioandm ni st er ed by any of the routes

iC 22 § 22 ga%{]o%:s lg%(llta , € Eor ftqopg%laﬁ leI%lnl I[gtlnh Sﬁcrhécf liﬂrﬁgﬁ grgs{?mi-liquid

prebiagidit du@tible T&%eﬁ@tﬂ@ﬁhﬁﬂ@uglﬁ tHEQ;kfﬁthahé $ide df&h{ﬂabﬁmatlon such as
adm nistered in 30 conventional dosage forns prepar

linigyengsg l?élpm ﬁgeaals@:@lﬁﬁe@mjoronaswé{m| daior(8| spitgfple for aéflawata%tam to the
eo Qﬁr tTﬁ: t1€7§l M &ﬁéﬁ ?{E}’i?&lﬁ{l]ﬁ%ﬁgt&orb efrorn

proc ures e colrpoun
0.0attitail Stewad fonnetameeﬁnctmd%\to mmm htm)f derffuirmatation. It may

Wth a -37 WO 2007/ 124424 PCT/ 07 67091 known,
howeCh RAMP T A58 &?5? brige zﬂ%gvbw Hbcomprisgdess than 5% wiw,
moR! RERIMIE FrofBY 1951 ql%’%/vmof tHe%ormulation.
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granul ating and conpressing or dissolving the
ingredients as appropriate to the desired

wWee@par#dedi on. It will be appreciated that the POF/ESENT067091
character of the pharmaceutically acceptable

character or diluent is djctated t he anou of ..
act FORONSHGrEding e ¢ %va RFSCRhin¥Atjon 15C ?iée %S%@l@ﬂlﬁﬁ%@@hcaﬂon to the

skit B€ e}';eo %@ eﬁ?‘ loﬁgtmlﬁb%%ﬁl@hb@@ stefld aﬂh&ﬁfs s¥Rkibn B?ﬁ’(\ﬂﬁlly contalmng a

vari‘ab carrier(s) mnust accept ab n the

baoﬁ@m@ amfd hysi ‘Pﬁgprcmrp@by bicthogs stmltaneo tislphfefor |thﬁgrremretmrsof drops.
el et eri ous

LO‘F%&% 18H?e‘ir{u£|r &Y 1“’?‘8%%‘%8? MEHERON nc@&? F”P 8%61% K Fafirying
and®@YobEthe ki, %ARAP b alcBhdlWR hcdtom) bhdloPd mois@uiAr such as glycerol or

Exenpl ary of solid carriers are |actose, terra al ba,
an gilisuchss cagten @il ogaspelts ol agar, pectin, 10 acaci a,

mag Kke. Y

OSSRl BSOS P S, AUty syt
formiulavien0of the wethering@dichhfer bxtseal Giphichtdor. yThely meayctar mads by

or diluent may include tine delay material well known
mixigg {heeachye mggqsieqm ystipglyderded Qfﬂ)f%vd@feéafplale elegre qjiyy sdpijpn or
susg idihahe, Qédﬁ@?)r fbn- ‘Q%ﬁelau IV w t‘ﬁ\ﬂ% 818 o¥ QitaBlYmAhinery, with a

armaceut I'cal for e een‘p oyed. Thus, if a sol1d

grees|yr o n@n-greasy basausBa, basdimap cemarist hl}(ninocmdwnb sucthad:sl IEtCE doft or

. _pl,ace el atin capsul e in powder qr .pellet . .

liafig BRI BT, fostiof e D St oricStingh o pigei grgin such

as 8mof) doth, Caaarcmseeasvar lok oMBE ¥il, WS it orwdeme&fvgg 8P4 attPlalld such
be from about 25mg to about’ 1 g. VWWen a liquid carfier

as jteriqeredeic apid togatleqyaritht dnoricakiol budhers |pmptylh@16fgd)3mi off a gacrogel. The

forrs'r%[agg{l ggaglung’qlrg 3 eza%gégﬁeﬁg% sugﬁacg ﬁ_gtlee agg?tssﬁilglh gsq %nignic cationic

or Ihdnqieshit saHRaeNSueNas 2rERaPaRds apblybRyethyiand dorivalye tereof.
adm nistered topically, that is by non-systemnc

Suspanding et ush as TruE] EREBUedElophdTieEN esRItNgRarE myterials such

I.1

o GRRRL AP A, S el b B s
conpoefisciceartiimgttty ﬁleq&EsenEmeentﬂmdni}O&Rnprﬁsﬁ sterildhafuebineor oily
conpound does not significan y enter the bl ood

Solgiqns S UIPAN LR A LRLY RARIERATF &eﬁm@g the aeve ingredigntina

suiRbRl a (ﬂfs s@MﬁBH g? a bhb i @RA h PP ﬁﬁ{#u padt. %&’ﬁ and/or an M other suitable

I'ntranuscul ar adm ni stration. For ns suita
preﬁmattx@pamb}breﬁedahlyl istudatg osurface hetde dgﬁnthdhearesultmg solution may

thep iF alfgﬁ%? B Uy BosrarE B syt pordinBey b UL slednd
|Ot|0nS Creans, OInbnentS or stes

t
Stelafa rsLE Qkdckiping PORSIBGHATE Sh9%at iUk Q5 h@ﬁén%@% Akgpa%‘fely, the
solﬂt?(ﬁlemaJ e s@fifizas, f'ﬂ%ﬁ&ﬂ @I{Htraﬁ‘ﬁf'en%‘a'i@fﬁesc%ntahf& b? RLGHkic

adm nistrati on, rom30 0.001 %to 10% w
techmqu@ nbelnﬁpimfba%enolda%nkiﬁunmc@hl ageﬁtstshmab% fmmuhcrhm@nmmn the

owever ri se as as 10% w w t.
drops aratgmy PR C n&%ﬂ'}% bt 82t (PR et hipride (0.01%) and
chlﬁﬂﬁﬁﬁ[@mc&afer @191 SHathie kI WWRfthd ﬂ%ﬁeﬁﬁﬁéﬂ%@d &R solution
8 WO 2007/ 12442 " PCT/ US2007/ 067091 oti ons

1ncl€\l§1@ a@hakereg, dilytadrdoqhobemhpr Opﬂv@mglwgﬂ | ncl ude those

sui t.abl e f |ontothe
"ot EBo R oS RRRE T et R e iy o 1645
inti@PéroApahirymeRnlaal sibfgarfeoud atafidat litearasial, evArenal or

pr epar ed by et hods simlar to those for the
intrgpriapen pdRingfragpppdhe subcutancous and intramuscular forms of parenteral
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Lotions or liniments for application to the skin may
al so include an agent to hasten drying 5 and to coo
wo h@78%4424 such as an al cohol or acetone, and/BCT/HS2007/067091
nmoi sturizer such as glycerol or an oil such as castor
oi l. or. arachis @; Creans, ointnments tes

S
adfa@t%%% e ETRLY BreéeEst: AnRreRtaly O%E%P%@ﬁ? QIsyrh gdministration
rna ‘BE ?’P@ Féd%%oﬁ@eﬂtﬁﬁaﬂ@éﬁn%ﬁleb n@Bﬁlgbﬁ{HS OBk &0 rl‘ﬁ‘siy also be
cati1 on. may be made m X1 ng the active
admmgﬁtfé@hl by tnhnahtlf)n,rtbatys by witcheesab anqa@w@heldtlcbmadmlnwltr@h@n

AnfignBisRotks' Biur for A HRERTARE. borCH B duREH Talhyatenor o
meWrddddie 1Iﬂfaﬁ§ﬂSMa§Dbe PRPargd 8as¥nRAEERal TEtBnk@sE mMay
co rise drocarbons such as hard, soft or |iqui

par ‘Plf eﬂhme Pyrefruse disstosediascingorie &pmpgurgts b Fogmula (I) the daily
oraﬁ&éaké‘%ﬁ rn%{]wﬂl }éaeg{r%ﬂrﬁgg %@ a\%ﬁgb lﬂl ?&& ut 26 P@o@@ﬂotal body
weidfit.i Viad dailgpaedntaalf dulsige ragintbnaibotit 0.6 t@ta(bbutcx(nng/dxgeifootal body
aC|d toget her. with an al cohal such_as propyl ene g
weight. T %@ﬂb@%mlcalméagfgeglmﬁmw%m%fﬁrahh{ybq B Oplomg e 1%915;1&
adl’ﬁflllllstt&p& Snestlérfg@lc ﬁrd?&léblgr(%Wag) e SHGBs @acilﬁla nl“h%rlfaﬁyll alatlon dosage
cationic or non-ionic¢ surfactant such as a sor
reges¢rewilbprefergay o kipet a”(y)lueﬁél oy ky@mtaboeet t herkegfer day It w111 also be

recggt?l%?glg | Qr}%so%gglrll{ lﬁéﬁ 5 h ﬁlg?o:? ’ glgagggha CE lacl:ﬂlg gF individual

dos%géé &@Cc%%%uﬁa bf p@%m@(lsi oP4 PRIrmaPAR R LS pEbIe @a@ﬁlereofwm be
I anolin, may al so be included. Drops accordin

detplmgeﬁhby theweire e erdgnt @6 th@rqogéltlgtl @mngérea@detdm gor@r, r@utt ynd site
ut. I ons

of a&fnélgg}ratl e é)@#sc@g ar: pﬁ ?ne glel&% trea‘%:d andg[[dai%tsgﬁkf 8pt1r}{urns can be

detagmiaedisy s@iv@ﬁm@ﬁl %hﬂq@@C Tewilcals@be @ipiéited bPGhEOHDAII in the art
ent and/ or aqy ot her suitable preservative, and

thab%ép@ﬂﬁll@ | spuirsecq &@ﬁW@ena igytheeenbesof desea@é acomppend of Formula

0 BEF A ASTELBL AT o DR S BELALER Bheted umter o

dayisscdnterseealied tyrttoseskéledlin decriysimudonet@itnabeontse of treatment
nalntalnlng at 98-100C for half an hour.

detpymigptat eyl y, the 25 solution may be sterilized by

Cohitihdtirson and transferred to the container by an

TT_technlque Exanpl es of bactericidal and

f unghe canapowndeant phemacailgicel foomulanohusicorlimgtottheinvantamsmay be

s sBRBH T Ehob el S 81 Fprie bR ALaR efor cxample
sel@&‘&i 2618 a0R-iRAHhmatow hahtse aﬁiﬂhﬁﬁﬁ@rglcf g&m& (iR A M?)Mz/Mg

an oily solutlon i ncl ude gl ycéro | ut ed al cohol
r eCaIder priggeylsen 8;-glguaiccep8y a@omstsuamhsnf@tm{%cagnnﬂsasu@h s aripiotics,

dnmi ni red nterally, that b nt r avenous,

antfia o AR oL i egiee B aHAESiT Y Fuebr DEEar
cothBhA@MADnTRlsid a cdfdualer Fbﬁﬁlﬁﬁ*l) a3 H”pHéI%{aEéﬁticﬁﬂ'y a@%ﬁtable salt,

subcut aneous and intranuscul ar forms of parenteral -
solyye QOIS idagi oAl yHEm¢tioBabdTve 670 dtreoa thge ics withionoar apes other
the g)nﬁ?trha %I?égt?\/e argentrﬁgfd T Bgip 18 B%lﬁc%tac?ggr%saa %élf 1?1 %rﬁga%rry %glgjent such
as 4 85154819 or @R NEMUM $in @htidtRIiAdR dgbnt, ARY- aéﬂeﬁ@re@ﬁ)tor agonist, an

adm ni stered by inhal ation, that is by I ntranasal and
antgnigrtivedgehasidrmsadmntibiotic at ammtwerb or b phtdtisianiosa g:me
ernF) O(iims ‘I HenSHS nt‘r;lodmnn L3 rsat b nalijtl A mBisiAgh Osrn ound of

SH TP EL BRI RPRI RS FELUNT NS FRPPIIRY 2 fRimpou
prepared by conventi onal technlques
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For all methods of use disclosed herein for the

conpounds of Fornmula (1) the daily oral dosage
wWo ewrne22a | | preferably be from about 0.01 toPEUS200807091

ng/ kg of total body weight. The daily parenteral

doa men about 0.001 to about 80 of tatal
Foxggg ghé}rmaeffﬂlélca P%peptahlleéa 9 Vg&‘ggqlﬁg R)g ?nctlonal
derPJaﬁ@@ ﬁﬁpédf R tHeF Q}ﬁ@h% EE AWerfoRecdPBr BEbnisthnddFial 'aﬁﬁ&fo‘ﬁ%rglc

one to four, preferably two or three tines dail
andd@naB/DEfﬂwlahlévntpmandVosatg@tﬂmégnmn wi Il preferabl y be

i 1 TGS el b BP0 e et R P i M other

thefa@@ﬁud @redRint(FPha@b@ndcdtiy R fdrd Bﬁ@élﬁgfdi’fexarﬁﬁlb‘éb dikali metal or
osaﬁgs of a conpound of Formula (1) or a
ampe A @eﬂ&taic@aqdld}iloééé]é%atoémoé{%l or gsiesicEe forgxpmplgdower alkyl
est%rgt é‘lggttegg’ort %;ﬁeﬁl ollr[g;r%?atr@%%t 2%1 thg ctﬁx?@ Q@ybqls{a'bﬁﬂy and/or
phyaébal Cha$ztdtta{slt10$) suengh sohsbilfrgy df tbcuthafappﬁid @ptedat.ny will be clear
treated, and that such optinuns can be _ determ ned by
alsQ Bi¥ ST OFRATORTEEH Mg Peytic pgeficaisdupydes usse F%%IP%?@EH pure
forRy one of skill in the art that the optinmal course of
treatnment, i.e., the nunber of doses of a conpound of
For Imdnm en@ljo)dlrnentathp ltmren‘amecttqon@lai;sys acce@ptnabbrecsaprising a

t her | ven r d a i ned nunber .of days,
corppngr SRy PR of e P S PR BRI ¢ o) ng
EX&Q}S!‘é?Qf[B o&ﬁén&@d& ﬁ)? a§$n1§t5 %ﬁd&%@ﬁlm@%&op@)&lﬁ‘éﬂn bé @Racemate or a

tests. noi nat | he conmpound and phar rraceutl cal

sinf1@ reﬁhﬁtﬁl)tnhe‘? REcIPEGRE ﬁtaﬁﬁnﬁ&n&& RafbiMEIH] (RRiCHRAYRR a d8@Hhte or a

I'n combi nation with or include one or nore ot her
singl @n@mmmqr suelsrthe R-cnantiareypgpenotere] eghielinfay bma racemate or a

jnfd anmmt.or anti g iner a

ol BB i o e <D ELBRRR Y SRR parmoterol
etaﬁtaﬁﬁ athhenere capitateralg pitbwtel, fRfbteof, egirbtétdl Ageituserol,

such as antibiotics, antivirals, or antihistam nes,

indgppderph (ahutpline %qﬁwltbth@m‘oaef@r cxaphe thgrideate Slolydroxy2-
nap ﬁgg?énngg%h?{% %ﬁt?gggl%%eg%@g r{g@; %{Fﬂla(?s oallltt\?dgtrﬁégeg)ragé 3f QfbuPimol or

themnmslraw Qi of ddinbtérd 1 Clini 0dd @nbdin dna te\E-ddheb et pto O geiniey are
wWith one or nore other therapeutically active agents,

lonfaictiex B rpdrencretspedragonhiseoa bxamile,-donfpoandsat il pagédi effective
such 30 as a corticosteroid or an NSAID, an

broadtiddilatdn feeagow 1ad@iats, ordofR2-Qitieefosdeeapt@ptoaggeniss include
an antiinfective agent, such as an antibiotic or an

thoamddseribal in WO2602/66G428] w&zﬁoa@m@m Werhudo 938, of the

wOBKEBR% FO3RER S0 NI a3 o b DRIBR b a8
wmooa2as4, MQQOM/MWOUHWMOQ/@B|77733W@@®(ﬁ1%3377§@| t,
sol vate or physiolo cal é functional derivative

WQHMEHEBD 765 JeORBO4/ MY A2 Mo BS120038g HiGs t |
d tich 4 inhibitor,
g e RS R ?fﬂ)feﬁep%aﬁ?mﬁ%lﬁt@ﬁ‘?r to a person
3- (&k{{ L ORI-D_Hy BRXFIA (A Rafrox MBER RIr8RREAQRY 1M ﬁylt]étﬂﬁ% ghiey

erapeutic ingredi'ent('s) nay be use or m of
hexydl axy } bﬂlbﬂ)@nams’elfwnad«all rret al or am ne salts or

3-(?-357;"%{(911}"‘ V\ézgl'ro‘%g o 3 A AR ApbES 1?St§1§f}§amifn‘o)j’ heptyl]

oxﬁ@ﬂﬁl?bé}ﬁéﬁ@hﬁ‘&ndﬂd@pt imse the act | VI ty and/ or
stability and/or
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physi cal characteristics, such as solubility, of the

therapeutic ingredient. It will be clear also that,
wob@ra24ppropri ate, the therapeutic ingredi ent BCTH§2008067091

used in optically pure 10 form In one enbodi nent, the

4- {iéﬁi’ggﬁ oS (AR pieeh ggﬁomgegf‘%gyﬂ%ﬁgff{n% Mhydroxyethyl}-2-

(hyd%yRRISMOsHRASPt or agoni st. Exanpl es of
[ 327 adr énor ecept or agoni sts i ncl ude sal neterol (which

4- {(rb&) ib—é(6a{4r Bemelppentylsalfonyinheny ! fontny | orpham ol 1 ey draxecthyl} -
2(@&%3 tﬁgFéPg gal butanol (which may be a racemate or

fanti oner such as the R enanti oner),

N- [&qw%@wt[(imlmﬁdmy 2b[?2a [[(QR?JIE{{ﬁlr&{y 2 single

di ast ereoner suc di ast ereoner),

ph@alqﬁlwrlhln@m]ph@wb]@@w&amlr@&whﬂﬂléweayll formamicer ol |

N S-S ARIRR PR bl R LSS BSRlnmig-
2(1$—qufu$nd11|ﬁ6ﬁ-6€5ﬂ)etﬁ}0ﬁmﬁma1[mil e the xinafoate (1- hydr oXy- 2-
apht hal enecar boxyl ate) salt of salneteraol, th

3- [@@r%ﬁ%ﬂ{‘é [&-&3-pmgio- ﬁéeéh%%‘é’oéﬁ’ -BhenyiAnyAg|- plef-myﬁoetbﬂémmo) 1-
r I n one enbodi nent the
hy{ggFEQ@Qgﬁﬁg%g%{orq£gogﬁg?én%re | ong- act:ng
[32Thd6£mhmmnanmunagquMBM5beﬁmﬁwéhampfesdtmmpaMWdha
ich provide effectiv ronchodi | at f ut . 12
phaare BT tiguRtlc BbHeF Rpisd R snohuke brgpolantaneic
hydrB!?v gﬁthofcr@c?r%x% rri-ed-H %@Qéfh@lﬁﬁézgmnamlc substituted
WZ002/ 070490, W2002/ 076933 W02003/ 02443

cinm@o@mthw,\mzﬂ@smmulz)bmiﬂimemhal@w@mw p&zoic,

004/ 022547 04/,037807 04/ 03774
4B IST aadr MESg A8 SRt s 4l Eshenylbenzoic acid.
V‘DZQ@lidb‘ﬂfZéIﬂﬁmﬂﬁﬂm\M&Q(ﬁﬁétﬁﬁr Ht6e coftlobtbRidse Xaapipes of

rE32 adr enor ecept or agoni sts include: 3-(4
co

1@05@6{@@53)}&&1201@@]}1 bscyseg-in pampipgtieyy yith the cornpou%ds of the invention are
thoBé Jé%% HBE@%I)HP L%k S& %b}prgm)whlbﬁ Kl anaxl}{harnmatory

enzenesul f oham
adﬁM@S {[7-({(2R) - 2- hydroxy 2- [ 4- hydr oxy- 3- hydroxynethyl
phenyl] et hyl } - n1no) tyI] oxy} propyl)
ben]zjvé%@lé g% 1§ 1y .p&@_fin Ozlgop;rpq_lggqiglgp, dexam¢thasone, fluticasone

/
progf‘aya ﬁ(g r@ébcgﬁgé}l%)llgélhﬁdg hoxy%r(éﬁr}gl(%?%([%t-methyl 1,3-thiazole-5-
carBonylRky [L3loxdaadnsetabyd }dI@Zle 10y rxhiortdoid 9-flab@ndtyl 4ster, 60,90

dlﬂEuEn:c{ qu-é(ﬂ[cﬁ(um}caghogm])cpmﬂwlﬁrﬂyérg)qy}]:ﬁgpt m@ﬁyl -3-oxo0-androsta-1,4-

dlege ?%é &?%'QMP ﬁg}gﬁﬁg{{gp%%gpgstér (ﬂutlcasone furoate), 60.,9a-difluoro-11p-
hyd)?;o/{qz'l@% ﬁ%&l@{ ﬁxc{ jﬁ(?ﬁpﬂﬁ%ﬁ@&@x %nd?rogtkzl Aalehé %%-cgr'blaﬂg&g acid S-

et hyl'] "am no]

(2- Qidﬁbéltr]aﬂﬁﬁﬁéfhﬂanfﬁtﬂﬁﬁst&@6aJ§1u2d1ﬂuoro 11B- hydroxy-l6a-rnethyl 3-oxo-
E heng -4- nethoxyphenyl)anlnopheq¥l]eth
17(} 2213y rt@ cphycgcleppglogrbonyl)oxy-androsta-1,4-diene- l7[¥carbothlolc acid

s-<pre R BTG St Ry U B ewn ey Pt Ctheny 1 )

meﬂ%f&om{ﬂ%’r}?ﬁ%hﬁ% r—(o);)c(oyandlffséellj-ll riloihene 17[3 carbothlolc acid S-

fluoromethyl ester, beclomethasone esters (for example the 17 proplonate ester or the
17,21-dipropionate ester), budesonide, flunisolide, mometasone esters (for example

mometasone furoate), triamcinolone acetonide, rofleponide, ciclesonide (16a,17-[[(R)-
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The [ 32-adrenoreceptor agonist may be in the formof a
salt formed with a pharmaceutically acceptable acid

waelogae4aed fr om sul phuric, hydrochloric, funmariBCT/US2007/067091
hydr oxynapht hoi ¢ (for exanple 1- or

- hydr oxy- 2- napht hqi ¢),,..cj.nn subiute
ey Qa1 Rakyad Bt SR et T el 2p dione).
butﬁ&i@&tt? C RYIRL- 13065k4@ nazrfa'S"l" 136 fr dﬁ%teﬂ%ﬁﬁﬁéiﬁ @biGicoderoids
or 4 roxybenzoi ¢, 4-chl orobenzoi ¢ and
inclrdp Iﬁhnyésbeﬂpmpmnawl, o 9a8hﬂhabkb1[3alubtdrexyni6c&nmdt3¢{137a [(4-methyl-
ents include corticosteroids,.

L, 3&%@?@&%@8@?%}%@:%1 SKO3AJropa- lﬁé@nﬁ m@@ﬁﬁﬁoﬂﬁ?ﬁc@ﬁldﬁ “th
b PO TRR R o0l MG LS PR e B Bl

mefil-B=dxBfdnaro¥al DA MierCI7RVdakbothidf a%&ﬁﬂﬂiu@ﬁoméiﬁﬂrllé@%r 60,90~
nmet hyl predni sol one, predni sol one, dexamet hasone,

dlﬂbeuI-l Habpdrexy-poemramdteoxo-170-(2,2,3,3-

tetrfmgt aﬁ}g(g(g%gglgar% ysf)olgiydagl ostall62 Ere%tehl%ﬁ c]éZbaot?ngiAE:_arcr:FJ le )

cya?l@fn%%?/?t | ulg{ﬁ%#%%( ﬁyfﬁl% ?Eﬁ'ﬂyé‘b% %agﬁ?tﬂ,ggf@& elr bot hi oi

meth{aydlé EaBYhyE XD BIL-Mxdtdstd- 114-diene-17B-carbothioic acid S-
g% d[;’lr(())i?(:;;/l 16a}§r1r§tr2 - 3- 0x0- andr ost a- 1[34

ﬂu@homélyiwt@r hammrhbadumelacth@c@lwsmw@rmém?bt -&fueno-170-[(2-

furéﬂygg%@% nL]th%g a&rgg%;(g )abgéféjog%gqrés%(,?f 4- (iene 17B-carbothioic
aci gdﬂ&%ﬁetﬁ Psiene- 17(3-carbothioic acid S-

? - 0X0- tet?, %y dro-furan-3S-yl) ester,

6a, Baardplts albrastidob{cBoidy dlwmchm:;thcmetdhgdnb:ed ox®B-02002/088167,

WO S TS A ORI A5 W QR 135G HRRORTDSAS 1, W NS/0p5452.
wWatRoegembes oW R0bM7260cyanomet hyl ester and

6a, 9a-di f | uor o- 11( 3- hydr oxy- 16a- et hyl - 17a- (I -

met Nyoyteraigeloepipeandsdrayingmtycogodicoidsganisny thatimay poseere-
sel%czl(v% a ba%tspel Pels&o a(o:{fedr tS gagctlfvgtlflo%r o'gie[%eac%n@rgbe useful n cqrnbmatlon

aso esters or examnpl e propr ona

the%@reﬂiclﬁde thbe colzgr,ea In the@b il dR LBl Pafent é}j@ﬁeﬁtwﬁls dfd patents:

flunisolide tasone esters éfor

WOR08(032848 WQ&%%&@}H% WA V&@é@&ﬁ?%” W02004/018429,

N PR Roa ACHT SR BB ok TaNd. bbaodiosRbs,

W@3030I106 232, EORYOEOZI65] W@BOH)L] 16128,3VDRO00/H§FH00 XyO PI0SHIRS294,

WOBIIIBEERS WaaloShSh: Wi boh EREE Sbhafy 008, woz006/000398

and:q;r(jz()@@;@)t egqj ds include fluticasone propionate,
9a-di fl uoro-11(3-hydroxy-16a-net hyl - 17a-[ (4- met hyl -

1 3th1sa:z«zlldd c@nmumdﬂigalv)n@glﬂwo@oﬂwowaammsm thatimady ploseess-
17. arbothioic acid .S 5 fluoro
sel g By S PR S S0 R S St s e T R S Ut i gypipation
the¥py HAnde those covered in the followmg patents: W0O2003/082827, WO1998/54159,
nmet hyl - 3- oxo- androst a-1, 4-di ene- 17(3-car bot hi oi c acid

W@WW%&%MQW%@@%176WC!5?&D4/@|1811190%01003/ 104195,
T P A PR P e rog gpgog 2565,
WOX(8H clas R®TWIO20060/865H), WOMW@MWO&SOQMM, W02003/061651

6a, 9a-di fl uoro-11( 3- hydr oxy-16a-net hyl -17a-(1 10
ancyWQRPOSOBSF-opyl car bonyl ) oxy- 3- oxo- andr ost a- 1, 4- di ene-

17(3-carbothioic acid S fluoronmethyl ester. In one

enbodi nent the corticosteroid is

6a, 9a-di fluoro-17a-[(2- fur ngl car bonyl ) oxy] -1l |

( 3- hydr oxy- 16a- met hyl - 3- oxo-andr ost a- 1, 4- di ene 17(3-ca

r bot hi oi c
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acid S-fluoronethyl ester. Exanples of corticosteroids

al so include those described in W2002/088167, 15
w0 244200879, W2002/ 12265, W2002/ 12266, PCT/US2007/067091

W2005/ 00545 1, W2005/ 005452, W2006/072599 and

W2 06/0726g n-steroidal coppounds haélqg

ol GEGEBRIES SO RE BRIy Aty os SORSteroidl giin Jpppatory
¢H%Q(N3Aﬁ@§58preSSI0n over transactivation and that may

e useful " in conbination therapy include those
covExadpleshof NeATDIs|indlidgsadiioh crohmg | ysatee nedogpymhii aahmmns

o B S RO BT BASHE A5 s o v

PDYO2G3 hAlBh), VDRI Q8 % %BﬂthMBQﬂaf&ﬁﬁ&ﬁ@)trlene synthesis (for
W2003/ 059899, W2003/101932, W2002/ 02565

exavm@)wn@émg) NEE00bIDEEEY YD PEXd T DEE gibitors, beta-2 integrin

AR S R S e

ant, %!1 d
cytNQﬁe aﬁtag@nlda(foc el clse nivakin dn tgou SO sudhi o8 @i CCRY aiitaganist) or
POSSEeSS sel ecti vi ty for transr epr essi on. over

mhth”&ﬁ%%faﬁ%@q Yhthere ratipgryglinee idEtors. | 1y g sBIbRdinacys the

Ao 508 D 08R0 Nl 668) s 108 | BB oLt
adid XD Y610 IXAMP] s\ 2008 /i1 BA@S in NBRADBEY e dtlBBd in WO 1 993/1305 3,

e

CCRB20RB{166 38 0ud MASQARLIRR 4 M w YARPD,026248,
W2003/ 061651 and W2003/ 08277. -43 WD 2007/ 124424

PCTINUSRODTH@ETOP the iEx@miﬂneEO‘dﬂe&ihc isd ﬁthgmmp@ms of Formula (I)
in c(o%% OIE)QVCl l%?glﬁopspg%(ﬁ err%gi Jig ) ﬁt&l}l %olerago]g% rﬁﬁle mn {he%ase ofa

forfiu R0 g Efor NEAREIANTThe w@mﬁﬂhlbm@h QSdFIad itleis b §fcassS the
(PDE) inhibitors (for exanple, theophylline, PDE4

inveRFTHNREPS at carpeaad tit poERRRpELT kTP diseavered to act as a PDE4
1nhb%§°tefélaw§gﬁf‘$lﬁ9%@bp%§3 nt%i @[1(5 g of |eukotriene

or exanple non i NOS i nhibitors,
t r ypD&d énlébidorg |casipasedsiindludd ¢ionscyabet a3 2ytlopagyliory-4-

d t
me%wié%%yﬁw ey Ao e gRTSLe -Ee ot e
y A8l RoRy Ul cﬂﬂu&%a{mi& yPRATBIY MR- 3GRBLAN Bis (345 no-4-(3-

tagonist) or bitors of cytokine
cycoproprdsicthoxp- ﬁﬂhomnwﬁgmyalmyl)nyuldmekm-é -ol]. PAlso,ecis-4-cyano-4-[3-

10 t i

(s E RGBT & p 0 g PSS QY OARS AT B i S tophnogpss

cil AR s ahitl (B shiey) est@ga;%/n@ ser NS | FOh D wh@dhSis B ieein U.S.
those di scl osed in W1993/ 13055 W1998/ 30537,

patvmzﬁo‘iﬁ/,@@omued\M1mmmw9énd W01999/ 62875. Exanpl es

tors inclu th I
o0260557 BRI Ih RS oG ne e RaEb PR AN R s s loned-
pyﬁdiﬁylys E{4qu0h|5]ﬂleﬁﬂmﬁ@tﬂm]$ Bfdr&or-teka- 1{H- )ndoﬂ-@-abé’tarmde) from
conbi nati on mnt hosphodi est er ase 4

Elhl%ﬁfiﬂfg% N.epal. éééh Mcuhﬁ e Mgd &hem @ept 6- 13 Edinburgh) 1998,
Abst P.98; CAS reference No. 247584020-9); a 9-benzyladenine derivative nominated

NCS-613 (INSERM); D-4418 from Chiroscience and Schering-Plough; a benzodiazepine

PDE4 inhibitor identified as CI-1018 (PD-168787) and attributed to Pfizer; a benzodioxole

derivative disclosed by Kyowa Hakko in W099/16766; K-34 from Kyowa Hakko; V-

11294A from Napp (Landells, L.J. et al. Eur Resp J [Annu Cong Eur Resp Soc (Sept 19-
-44 -

.\.
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formul ati on adapted for inhalation. The PDE4 inhibitor
useful in this aspect of the invention may be any

W@oivpoeHaed t hat is known to or which i s di scoveP@HUS07/067091
act as a PDE4 inhibitor, e.g. as an inhibitor of

23 (e K T T (eumg b o gk B2 39D e fimmies (9= 1 et ude

(cyCRbRPYURARRY NX?BQI'MM&B -4 pﬁﬁfl%%ﬁl(Hﬁlu@?drﬁlethoxy)benzamlde) (see

2- car bonet hox cyan-4
EP §yidocyB aalyﬂom%ulyiedembbngm gnsst iorypeehthicieof)e h phédirlaainone

W) BDG4 RN ot RS SN A PR airne Gk AeR Ok S D- Stk

1,213,044, 100Ah &Q@hy@loS8-Arcthivd 24mEt:ﬁylbenzo[c][l 6]naphthyridin-6-yl]-N,N-

(cycl opentyl oxy) - 4- met éghen
diisopeanythenzaaidp M@&‘rlbéwmw@d Ed/PRl4siahibitenwhieh has been prepared

an(g%db%%éoﬁﬁlf %y %glg dvl\ktll(is fen, fic S teagi,tral %@&m%ru?lgg\'réi'&glggﬁle{lt br?,t Almirall-

ProﬂaﬁEﬁnﬁWSi@E}MSGﬁorﬁQ@h&ﬁfse@r T-39@6r anﬁbd’l@fﬂyﬂ@E&Fujl K.etal. J

i nhi bi t or ounds i e AW)-12-281
Phirmiara I st SRoRac: 162, dnd 12535

pyr F%ﬂﬂf&)f ey 1klﬂfb§tb§pcro?1?&)%ﬁéﬂ %r%‘smﬁl 34 1? Y gﬁ@ﬁ}{e@m itfonal

Hin 3-acetamd El bi on
patdrBtaipp Efehions WOW2N@ZB @ﬁ@ﬁﬂ@%@fpﬁ&(i W@20ﬂeﬂ/11ﬁ&998§ﬂe)g Exarnple

SOLS e A1 bt VAU E R WeR0gS 45 RSN Hos osss. and
wdidé%‘@mzt Qn‘}ﬂ!ﬁ’e a3 (L OB HNCitriRA
Schering- Pl ough; a benzodi azepi ne PDE4 i nhi bitor

i deEKarﬁpleSjO%@t@lolmmc (DL 88 TIBRY camdoutds thaaeterd antagonists at

.. a benzodi oxol erivative,di osed
theyikEiie R aT RS BB gl SRSV RER B R G R M, or
Mifré @ptoNa piRal( dnddpdalstssof the N /N8t ordVl,/ MEUFecEiRtS R of phivantdg:#iRg of the
Eur Resp Soc (Sept 19 -44 WD 2007/ 124424
M, pETMasoaotre laryzompenedsdpr agugjstragogyiaiphylaigsgnclude

RIS s 05 el 245 B oyt nderereme

Atrof éntp oeiteiphax yibb exvnapie,de the lsemidd-R AB JI2B65/530)Bind tiotropiurn (for

oot LSS SRR 5 iy 268, SFRURLS R MG, oo
mtgeg’(%fee[%%tkdb%te (@%)exa %&%B*thé %ﬂro&cﬁt ﬁ%’SV%% 86-79- 83 an?, LAS-

exahydr o- 8- met hoxy- 2- et hyl benzo
342[736)ymalptstd1§qimsdd m B.Q2001/041 N8. Bkérspryoyd foendsfior dml

e PGBl A ) b Gams, P § g 04-4. or

CASI B39H0 0N fdRERMydRLEdRIIEBHI BMeAhEhaRb |Ehalﬁ6>€s’)d sfé}f@wfﬁtn (CAS
VMb54/ UMb65 from Vernalis; or T-440 (Tanabe Sei yaku;

563Fu7¢-5, wld wadegrhe @meﬂhléﬁonﬁ@oter@tbnem%s 1@"@8 4028)4(019“0(11116 (CAS

d T t P
145705y E3F SR s tne Dl B so Bl Bt 58 BRAGI, Stonium
(foR®RInptat 4sahs bl\wﬁ@@ 41AR 430315,-5 ) 2&%{11%6 &2hame Spasrnornen)
W)2004/ 103998 (e. Exanpl e 399 or 544 disclos
trogrep shleyide (pAs d@ﬁ&%‘ 5889 andrd doscny§3B2434F 85051 @9@3’593242478

38- %:}gr g‘g&&%ﬁﬁ@ﬁ?&ﬁé’o I?L.J ngéff]&cf]s%ﬂ?uﬁ)({er gﬂe%ﬁle@&vc%gege

antichol inergic agents are’t
COﬁAddﬂdﬁaltd@ﬁtpoﬁﬁ:ds as dﬁﬁ]b&giZmIWOSZO@B/%IES(I WéO 2005/046586 and

t t | th d
WBERIAPlS A 1S gl tormbimefiRes wr g buy e BVBHLS dual
(32NLARM 5l4s 2Qflleﬁﬁ€th%§lw QdinB{MB. a6 RGERYABB. 2l Joctane iodide;

pan- antagonlsts
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M/ M/ M3 receptors. Exenplary conpounds for
adm nistration via inhalation include ipratropium

W@ t@r/1aahpl e, as the brom de, CAS 22254- 24- 6, PEGDUS2007/067091
under the nane At rovent) oxi tropium (for exanple, as

th and tiotro f
(e Tp Lo e S Gy A Ao SRS PR Sl e
brotﬂﬁge name Spiriva). AI so of interest are revatropate
for exanple, as the hydrobromni de, CAS 262586- 79- 8)

4-Faydrox pQipiRaghi@cthlleh (2-8(phemsdinodzboetpReb1/ 04118,
Exenmpl ar Qu dsf r oral admnistration include

azof)l &%ﬁ%ﬁ%ﬁ{% 513 %n;f{ dari fenaci n (CAS

(1333@9—?2@%&5 2 Qfdlpt@ﬁﬁeﬂlﬁ@o@%re@%d% {) [(pﬁéi@hﬁé’tﬁ{zl@&(g@%ﬁ? -&-

sol d under the name Enabl ex), oxybutynin (CAS
05161:]?)313’2@{352 1%‘251"%]16&)11@{@1(1% he nane Ditropan), terodiline

CABE3 §083kic p KRBl R, JRARIE BaRea B Us parent

appiDetticl §0/48198I1 pinterporafdddierax anjid entirets blyhrefebanoai Tﬂbese (iiﬁﬁide for
26095 59-0, sold under the name Spasmomen), trospium
exaMllgr i de (CAS 10405-02-4) and sol i fenacin ( CAS
fhioky-28-dFARARR A et { Qnelye ssibfianat e
(enaﬁ)sz@ggévm& s Yl@k 905@1 ?so gﬁ&% eiﬁ te% rzlgarrg
blcy@e[Schib):taneﬂadktbdl ti onal conpounds are disclosed in WO

0Q5/ 37 8 WD _.2005/ 86 05/ 104745., Th
PR LT PR Aot a2 bR Ten tle 1 o
n %{E@ﬁ L t hyl - 8-
(¢ gﬁ{ abi cycllgso 2221&? ¥fgﬁ2ﬂ?§ ]&hgﬁmw’? %%%%%12%424 %

3- (@@d’q&l}Smel@G@@gncycloB 2.1]oct-3-yl)- 2,2- diphenyl- proplonarmde

| -
3- (% 8§n§‘826&1§7é1(8 ong apy%lﬁ%%ét lj?{grg 215 gl‘eﬂ} gri)hgnﬁ ‘proplonlc acﬁ 8-
(enﬂ?i h{%%ﬂ)@ﬂ pplhyeRyt ) ¢vBy 181 8- didne tHy2-8L {zphrRrviyars (B Yl D]@éﬁlﬂe iodide;

é - azoni abi cycl o[ 2. 2. 2] oct ane brom de; and
(e by @oe B3 Gty o oG SO o p B talh 2aogione
bronfiphenyl met hyl ) oxy] et hyl }- 8-

azoni abi cycl o[ 3. 2. 1] oct ane brom de. O her
3-(Gentlo shraldtngi’gia-ageid[3. 2l1I]Gdt£Bd¢l)-(2_§m@i@hﬂ@Es -pydpaati -al e

SRR TN I T -

(engﬂ?)a§ 62 'c%hﬁﬁgﬁle2 E%&heﬁ%@&%ﬁrﬁ?#}%&% r?ll -8- azon 19{010[3 2, l]octane

10didet hyI 8-azoni a- bicycl o[ 3. 2. 1] oct ane |od| de

1 bjrgé)%)él %nﬂ;:))q)(einsdéygt hﬂg%g%aabg %g@rﬁo E]Iof:ﬁ %yl) -2,2-diphenyl-propyl]-urea;
1- e(ﬂ[s,utdgls =(BendB 5 B)fﬁetﬁyl(@az%vl%c}dlb[l@@eﬂ%bt’ 2Uhyl ) dfhega-Rbs Flirea;

oct an

N-Br(tsbiSimghaiet. higﬂ bigyelold-bl ogieh-5).2diphenyl-propyl-acetamide:
NGRS b PREDo P, PRUCIIA S tighBny-ppony ) bepzgmie:

3- (((eﬂb@ S’Jmelﬂ{}@-FSL&ﬁl‘tﬁc@Cd[QZ 1oct-3- ?71) -2,2-di-thiophen-2-yl- proplonltrlle
_é% ann022d|]ghen ethI 88d|rreth¥
(endohd -@yw@ %{dg-tlgog_hepo?{;y @f@y]ﬁ-@dﬁ @pénethyl 8-azonia-bicyclo[3. 2. l]octane
iodigndo) - 3- (2- cyano- 2, 2- di phenyl - et hyl) - 8, 8- di net hyl - 8- a
zohi a-bicycl0[3.2.1 Joctane brom de;
N-[3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propyl]-

benzenesulfonamide;

[3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propyl]-urea;
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3 -((endo)-8-nethyl-8-aza-bicyclo [3.2.1 ] oct-3
-yl)-2, 2-di phenyl -propan- | -ol; 20

woRmen244k4 3- ( (endo) - 8- net hyl - 8- aza- bi cycl o[ 3. 2PQ1/081008067091
yl) -2, 2-di phenyl - pr opi onami de;

endo) - 3- (2- car banpyl -2, 2- di phenyl - et hyl ) - 8, 8-di net hyl
NGBy B BBy ety Bropsd T ™
metmheREhamidE 3md(gndo) - 8- met hyl - 8-aza-bicyclo [3.2.1
] oct-3-yl)-2, 2-di phenyl - propyl ] - ur ea;
(entlo e} HY2-dipliy-8 diipergl-metiapbyBanieo] hirenst) 8.8 GnRthyl-8-azonia-

. -3yl ) -2, 2-di,ph | - ] - ;25
bick 67 1 KRlas DB Ryl 6 hzar bi by6l of 3. 2. 1] oct - 3-y1) - 2
2- dF piiesbmpo@RYlidclaget am de;
N—[S-éﬂendo - 8-net hyl - 8-aza-bicyclo[3.2.1
(enflgk-3-(3mathaxy-222-di-Bhenhpn=2oy o) S Sedimetyds:azonia-

. 3- - 8- et hyl - 8-aza-bicyclo[3.2.1
bw%%éﬁsg?@%?ﬁﬁggﬁ -thi ophen-2-yl-propionitrile;
(en( @8l -cPano22, 2 yighen - h g)-Sifhdiaiian-82azphiactibydig[3 8, Bectameiodide;
th I-8-azonia-bicycIoL3.2.1-]octane i odi.de; 30
(en@%%(%-ewﬁ,zélmhwt-@)-§z8adlme&l§zfé180€[zsmzrbﬂ>x9&[3 3. \pgtane
brofiidl:-phenyl - propyl ] - benzenesul f onani de;
3- ((endo) - 8- net hyl - 8-aza-bicyclo[3.2.1
(enfloe}(BcybrmBy 22, Aiddptenyl-ethylo8y8-fimetlea:8-azoda-Byclo[3.2. 1]octane
. §EO7/124424 PCT/ US2007/ 067091
i0dj§% 3- ((endo) - 8- met hyl - 8- aza- bi cycl o[ 3. 2. 1
(enﬁﬁ}é% -g%—c%‘%%a%%%%—%i%&'ﬂﬁ-ypétﬁwjéﬂ 8-diRinAesbhiaonaraio8:2.1]octane

iod{dz; aadipphenyl - 3- [ (1- phenyl - met hanoyl ) - ami no] - pr opyl }

Ceng it g BN HEF RS EBUHGESY Feyd:prdpyt PR ety -8 azonia-
bicﬁzﬁﬁ%@l.iﬁc(aﬂe BRIntiexy - 2, 2- di - t hi ophen- 2-yl -ethyl) -8, 8-di
y

nmet -8-azoni a- bicyclo[3.2.1] octane iodide;

( enbioynezerpbodipgpiothe ipecgtipm erppidestanganybigatgngiomnrisiig- sogmpound
of ] A\ SYEb R Cdich A BRRAUIP S Ryt spagthgr with an Hgangagonist.
Exaoplea- & dycl ajtdodists |iactdse withobr dimideion, amelexanox, astemizole,

Sendo)-B-QZ-carbanDyl-2,2-dipheny|-ethyl)-8,8-d[neth%j...
azategling, gg¢las! Wc%}vgﬁtgl_ez _‘t)g_on]lp:h(‘epgﬁ@mei gelirtranc, levocetirizine, ¢tletirizine,

hIb BN 2 cRARAR2; 2yl 112 Yy RoBplakiird, SoabilBxami
PG SRR ST PR Y REILRy b Ramine
descabdetheBrl$rdfadinti ploaphpni®s, [ dilncghedepk; rbidtianoygpinastimenafletirizine,
opy.l }-8, 8-di nethyl -8-azoni a- hicyclo[3.2. 1] oct.ane .
rerB SRt O A ee RBH e Ree eEc P FURC pPGPRRE neauitazine
mi£REH, NAbHRRHE MRhdchizMg, horAMRRNAE, MpakidBll FiclihdstOMpy@ilamine,
pharmaceutical |y acceptable salt thereof together with
prosethdzingntteidensidare, tripdlamsinase, ofemdllasting.afoneryagng rasidu deprolidine,
1h?UF [im.tation nel .aste 2
|

el et i) BB R0REeRE, Sl ChnRtonihugn o, o furhe
emB&diehZihB énvehn &u® pRividek 2i ddgbirRitiof tcbipzbiAg a compound of Formula (1),
or a pharmaceutically acceptable salt thereof together with an H3 antagonist (and/or
inverse agonist). Examples of H3 antagonists include, for example, those compounds
disclosed in WO02004/035556 and in WO02006/045416. Other histamine receptor
antagonists which may be used in combination with the compounds of the present
invention include antagonists (and/or inverse agonists) of the H4 receptor, for example, the
compounds disclosed in Jablonowski et al., J. Med. Chem. 46:3957-3960 (2003).
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chl or pheni ram ne, clemastine, cyclizine, carebastine,
cypr ohept adi ne, car bi noxam ne,

wale®car4aeet hoxyl or at adi ne, doxyl am ne, di et hi PCIEES2007/067091
ebastine, epinastine, efletirizine, fexofenadine,

SRS arsghb Sheb A BRL b HRSERSRRARE: « compoune
of mﬁidlazamsp a ﬂl%ﬁﬁ&e‘%ﬁb@lgl £cehOP §£lﬂﬂiefb%ftd§eﬂ1‘ém§th,a CCRS5 receptor
pyrilam ne, Hronetha2|ne t er f enadi ne,

antagdnp] ik as |4edl t@ne¥-466)-del3-Brinatbpl- 5 | -mesthgethyl)-4H-1,2,4-
. { .
wiae i D nelobEe el e Ehibicy B isionsanscarbgramide

further enbodi nent the invention provides a

conbi nation conprising a conpound of Fornula (1), or
a pharmaceutically acceptable i?Léémhereof t oget her
with an H3 antagoni st (and/or A nver agoni st).
Exanpl es of H3 antagoni sts includeN"TqQr exanple, those
conpounds 30 di scl osed i n W2RQ4/ 635556 and in

W2006/ 045416. Ot her histamn eptor antagonists
whi ch nay be used in conblnat'on with the conpounds of
the present inventy ncf’uade ant agoni sts (and/ or

I nver se agoni sts) o rgceptor, for exanple, the
conmpounds di scl osefl in JabMNorowski et al., J. Med.
Chem 46:3957-3960 (2003). -47 WO 2007/ 124424

PCT/ US2007/ 067091 I n one enbodi prent, the invention
provi des a conbi nati on conprising a conpound of

For M e(rﬁﬂod%erﬁ 1) %{Jéﬁﬁ cho‘}ﬁiek ¥ c8@eRRtiGPESS@ihg a compound

t hereof together with 5 receptor antagoni st,
of Beranlad) or a pharrnaceutlcally acceptable salt thereof together with a CXCR3

recaq_tl_g'rlgr'ﬁgﬂ Wk :é’lilcgza(%ﬂ‘%i()mé%]l{é %‘2@ y%:)%hefl%ﬁ 7 leﬁhy 4sthyl)-
d1h9@ﬂop§rld/d[2 3= dqppmmﬂlmﬂp&wm’wwg@ﬁi@ﬁbﬂﬁﬁﬂiwxam de: 5 N

In one enbodi ment, the invention
Kﬁﬁh@VWﬁ@ﬁygpﬁdﬂﬁmﬁﬁﬁP%ﬁﬂé@npr|S|ng a conpound of

Formula (1) or a pharnaceutically acceptable salt
thereof together with a CXCR3 receptor antagoni st
such as N-((1R)-1-{3-[4-(ethyl oxy) pheriyl ] -4-o0xo0-3,4 10
dihydropyrido[2,3-d]pyrinidin-Z-%j} hyl ) -N-(3-pyridin

i f h

\ N

ylmethyl)-2-{4- [(trifluorongt xy] phenyl }
acetamde: /o o0 NN e N Nzz F
0

The invention thus provides, in a further aspect, a combination comprising a
compound of Formula (I) and/or a pharmaceutically acceptable salt, solvate or
physiologically functional derivative thercof together with a PDE4 inhibitor.

The invention thus provides, in a further aspect, a combination comprising a
compound of Formula (I) and/or a pharmaceutically acceptable salt, solvate or

physiologically functional derivative thereof together with a ,-adrenoreceptor agonist.
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Fy O F N The invention thus provides, in a further
aspect, a conbination conprising a 15 conpound of
wo-o0omae24 1) and/ or a pharnmaceutically accept abdBUSHNT/067091
sol vate or physiologically functional derivative
thereof to a PQE4 inhibitor. The inventi.on
thuiﬁ%mﬁl g%gtﬂu% ANy Prhes GaReCt. a£ORbHBIAL CPPRMising 2
corﬁﬁ(ﬂfﬁﬁ'o? IFBEm@a (E%H@/%k'ﬁgh%a%&!tfﬂdﬂ? abdehtaBRALRA! sofvate or
armaceuti cal I?/ acceptabl e salt, solvate or
phxﬁ!rql@gloalb'gﬁuoetldw darhetivotharcofggethat with atceticositraidget her

por LEbEH BehBoTo TR f hUBRRT s a4 SpPRb TR Eompad

corﬁ unldeF F@ﬁﬁﬁﬁf(l) afd 0 APhiAtacONicaIVREJepiabR salt CMp@usd of
rmula (1) and/or_ a pharmaceutically acceptable salt,

phsssml%tt:eé1Yoﬁunctp1whquﬂV@gW:ﬁl|ereyf fogather wiha nearsiaardahGR agonist.
theqgof, Loy g;%t HEL %éélgfdf*% u,f{{l %g{nltﬁe(f o e%{ 9 cgmbqn-%‘aoh @éﬁ%ﬁﬁéﬁg a

t hus provi
corﬁpnnmdloﬁlFbgnﬂa (5 aadiope phﬁi‘n(afceﬁ&aﬂjd ha:e()ﬂableauatﬂ/ goltvage or
harnaceutlcally¢acce pt abl e salt, solvate aqr

phystRjegiet|ygfuaetany! dasiatly oiarcod Egethar MR 2p pRMIGWINgTgifet her
Wi T i Qi R GH tﬁﬁ?%l%@‘h de& QQQI%e?tagpe-gh% c'oﬁl“f)ﬁ{yﬁbf? RofhPHSing a

provides, in a er aspect nmbi nati on
compnqmdwsf iFognala (Danpoun qihmfnalécutwallﬁ a¢deptabledialyy sodvate or

B Bgadiory! $REE P fdieoakitelist Fob 6 pei Sypminsget ner

Wit ﬁ'h@ﬁlv@ﬁﬁdtﬁh@i HdSTddL,Gn a KR HR @AY @RbhBMhatiBH Somprising a
provides, in a further aspect, a combination

cornp:}md@ Fagmela (Denpounghamarortealln agaeptabledlbir sodvate or
oG BAB b ERERI AR aBRelise ROL Y E Lhpyisgandiap-

adréhdrBecoptoragbhibd. st am ne. The invention thus provides, in

a further aspect, a conbination conprising a corrpound
of TFbe mym@thnl rusproyishes.an pAihes @ Enect, @&pngblrw@@@ st)laml@ng a

I
CO@@ | va }e@%lﬁ éﬁ ‘}Bf gg }e{?‘uﬁgdrc &\%Cﬁﬁg' hé’cﬁﬁ)ﬁﬁfe |\fa(taer “Tand
ph}&l@l@g’ﬂealadﬂuactwmbdmtv@ﬁvagmfeios togethoewithwe rahnarmhhbug& and a PDE-4

. provides, in a further aspect, a conbination
nhE¥ekri sing a conpound of Fornula (1) and/or a

phatpa &H&hgﬁ%ﬂ@f?@ﬁ&?w e?t}%lvg e |ct0nV¢°n(?énYl?tb% 5sented for yse | in the

physi o ogi ¢ unctional derivative eof toget
formi dffa pharrameunm formedgion aad dhes fRBEAatcut2@l forhiubitioos coripresing a

o Rt s e Fhel e g v ok b ce T Brhseatit e fuent or

carh@my}e@éﬂtqrfuﬁmag soPanRagsd.i cal fornul ations
nErl si ng i nati on as defi ned above together

halqdnadlmé @@mpﬁmmiﬁ o suchccoptbasitionsliney éaedomisterad citer
seqiueh‘ I 31203% n?ul aur tug ry& R aergttﬁ gﬁfc%rtnﬁ;gle%g Elaergr{ra]ll Or%lcalzérmul%tlons In
on@&ﬁbdﬁlﬁbﬁ[ ﬂfé 1@(11{7161@51 compounds will be administered simultaneously in a
combined pharmaceutical formulation. Appropriate doses of known therapeutic agents
will readily be appreciated by those skilled in the art.
The invention thus provides, in a further aspect, a pharmaceutical composition

comprising a combination of a compound of the invention together with another

therapeutically active agent.
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sequentially or simultaneously in separate or conbi ned
phar maceutical formnulations. In one enbodi nent, the

wo pedi7irzdeal conpounds will be admi ni stered PCT/US2007/067091
simultaneously in a conbined pharnaceutica

for | ation. roprj at.e doses of kno t her apeutic .
age %mVWi“FCrn tﬁﬁggqow%én AW ashesh @ F?Pc?%“%i FPPRRpition
coﬂlﬁhstuli‘§a BérhbindBon'd¥en ddnysIvhll %Ftlfehﬂvsenﬁﬁﬁ‘(dg@ﬁl%r wiitR a8 DE4 inhibitor.
further aspect, a pharnmaceutical conposition
conbh¢ givagticn thownbionles.on adertizer @eMash @nmamﬂacmtecal composition

i nvention eth with ano ther |ca
COM§ga 3@3@?3 o ASmRsy A f%ﬁrﬁzav 5P o A1
am@ﬂﬁe&ﬂMﬁ %@9@ thus provides, in a further aspect, a

phar maceut’i cal conposition conprising a conbination of
a cohpowactiaf thuhprovideann adurthasgspdet a phitrircquiRBEdomposition

i nhi.bi t or The invention.thys. ro.id furt
corfihit & S AR B 4RO TP » B Sberoid
Conph&afviAibrthuSpeeROUAE fGrthdrAShdeh weRhinditct @GS BPosition

with a 132 5 adrenoreceptor agonist. The invention
corppridng? exbiaation of scampounédef thepgretion tpsthernednopateroidal
G g%gggsrtron conprising a conbination of a conpound of
e I nvention together with a corticosteroid. The
I Nveht ineBntidhubupproviddedn aifrtieer fabdch @arphaspgetiticalcomposition

pharnaceutlcal composi tion conpr|S|n a conbi nati on of
COTAPTERED ERTAL BRI 4 sRranUe AT thsdRYqnEPn iRgethes with an anticholinergic.

nonTR{ Bl RAEH thu%ﬁrr A c89R Q'fﬁ‘ltther-gg}?e Jh% %%&@uﬁ&;ﬂ Somposition

provides, in a er aspect naceutrca
cmnpmnmsatmnhma@mnmﬁd@nmgmadoﬁﬂbnm&mmOmuQ&ﬂarwmhwowndhbﬁmﬁne
nvention toget her .wth an antijch Irner

t he
v ahi ISR BUB PG I & THHEET R gRe h P haRpeCIce ici)compostion

corRRIRBE 84thbiGatioFAMPRMPIuRR of MERAY KBS t(%eﬁfémlﬂH@X@R3 @dceptor
a conpound of the invention together with an

antggumiidhi st ami ne. 15 The |nvent|on thus provides, in a

0 %F?éﬁvﬁé on %Bﬁ%ﬁoggﬁf{ gﬁ § et él%qﬁgg &ngla%?acgﬁtécal combination of

thellﬂwefnﬁbh WpeiRERitherCOR S %C%R&ntagﬁﬁm or antagoni st.
The invention thus Erovrdes in a further aspect, a

phaf hetwaetianayilceb badescahedpy referrénqeﬁqéhﬂﬁoaﬁwmémlﬁ@rcal
exa\r{iﬁé}vl\/&bxghlgﬁ:g% %%@p%lﬁgtr '% 499 Qﬂe ott S Jé?? rﬁ'l&iva%rlrtﬁrﬁ%t%l f the

y re erence
scopt of thgipeasknt iexanjhes whi ch are nerely |IIustrat|ve and
are not to be construed as a limtation of the scope

1 ntion. Bl OLOd CAL EXAMPLES The

IL-$pe ang %ﬁOC&] ?fégs%génl{?ge Eﬁfﬂjgb; é/ctsecfff c%ﬁ{pge{?cis of. the %resent

COﬂ'pOUﬂdS I on are ermn

invbitidnhge ﬁaiefrﬁ)l\nfedhby the felldwingas san askgcept or Bi ndi ng
Assays 1251] 1L-8 (human reconbi nant) was obt ai ned
Reegpy A8 e, with specific

[1251] IL-8 (human recombinant) was obtained from GE Healthcare, with specific
activity 2000 Ci/mmol. All other chemicals were of analytical grade. High levels of
recombinant human CXCR1 (IL-8 type o) and CXCR2 (IL-8 type ) receptors were
individually expressed in non-adherent Chinese Hamster Ovary (CHO) cells as described
previously (Holmes, ef al., Science, 1991, 253, 1278). The membranes were prepared
according to a previously described protocol, Haour, et a/., J. Biol. Chem., 249 pp 2195-
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activity 2000 G /mmol. Al other chem cals were of

anal ytical grade. Hi gh levels of reconbinant human
WE@XOR1244k4 - 8 type a) and CXCR2 (IL-8 type (3) PEUERL00T/E67091

were 30 individually expressed in non-adherent Chinese

22{5@?@; i%%é@geg'—bgilgﬁ}ls léesfer%%gtg S‘El%qro-%;geerg éefgrgir%gﬁ grsepzre the present
meARHN-ANKS ML tlfért%%%ﬁgﬂlza@&m%r Rhs trﬁbd‘?ﬁ&f ® VoAt ¥is-HCL (pH
descri bed rotocol our, et at J. Chem, 249

7. denﬁ\ﬂ%gsm Ovmz@E@/szz(attt@&enlecgi/yusm(zfmm@nylemosN NNN?
(1974)), incorporated herein by reference to the
tetrascetit 40idg LlﬂinMeEMS@ (ortepwnesuienpk ibeside), %mﬁﬂahveseptm and 0.1

P A OB AS TR 5 LSRR BRI 0. e
supefiafinl @RS cer@tifiged a0 W(0ang Reatiyt eStiimatady, disd¥rddy and
tetra-acetic acid), 1nmM PMSF (a-tol uenesul phonyl

mefabuores stejed a2 - Menhtaapepbicn esmdeltration wag/determined using
rotinin. Cells were _honogenized and centrifuged at
BioK g genaephiceBRIng o MUToRRECS g@ﬂwﬂ%%?owa%swﬂ UG &S A) as
a st@hdak@0, 000 x g for 1 hour. Supernatant discarded and
menbr anes stored at -80C. Menbrane protein '
condddir&bindmgwess cdmhmterd LaY: 1 S;smtdgltloguPocmmlty eg@nt(SPA) using

whEH sehsehy DHEY 4 €Dl B TR M Bgng SHPSGRERY B crio-
cxﬁ@&&&j@geﬁ@l&%&%@k% Ib!e@&s if? %e&%ﬁdﬁhgb{lﬁfgéﬁ??? thg ﬁg{'\/ie C Buffer

ut|n|n bea

coﬂtmﬁmo nMBler ﬁﬂgﬁo@r@b@ﬁ@?};% 0 C&d@ta1ﬁ%@ﬂ?2nM€VIgSO4, 0.1 mM
relncubated with the beads in the blndlngmbuffer f or

@\ #1idr25 myt NaCl. Bugrhpeunds aiereaditiser] mODMRIOBS 0K the Hinalpd éion

BB ROy 50 SN i

S%EI Asdaydi-dsifelformddbin(do-wall pﬁwm@pt[ﬂaté oJ§ CMI{&I@ htOidom temperature,
etween 1 nM and 30 uM and fina O concentration of

in G5l bradkng bufés Vﬁtbrffléliﬂ e cs debo/\‘mé|@H%P%(%£(3(C@s{ampd@nrepyl)

dm%%wl%%ﬁ{%ﬁ{oﬁ )ln@r}%e}rngﬁ ngf(g&g%f d% 213 Im/l [%ﬂ? ]Jj% Plates

wefe%hﬁl(e’il ShobRIHER Pcfrqgiﬁu} at the end of incubation the Blates were spun at 2,000
di net hyl anmoni o] - | - propanesul fonate), 0.0025% BSA and

rpd @3 mid a[n]i%ﬂujlted Iln 8 ToplCatistscouner &hs hakmbirant .- PRat, KOfCR 1 or
for 1 hour, %be end of |n ubation .the plates re
Tyagl, ﬁeCSPtoéls(?é‘t? ISEPTRG A OSSR B SIP ng f
u r
ree B R R S g epr e fred o he FermilRE receptor
nonE panpii &l oompoen@cxtfd?ormnﬂl (ﬂh Examplee irvhnoagi 38,lexBibREB positive
XCR2 or T fe 0 as the
inh ﬁom %“§W\1}¥ i %iﬁsw T E%@ﬁﬁm ol fuls ‘SWHH@ copgjArgf getive.
les 1 through 38, exhlblted positive
ctivity in this assay at 1C50 levels < 30
UM TR&G: MeY lighiBieors PRSpcERSs ©F tHReE totpoudds (REM@Xdised in a
Assay : The in vitro inhibitory properties of these
newieRpY GheBotukls essgit Brimapeuman reutiophidy wensiisolehd fromaparigheral
Whgl%stﬁlg di Hgﬁ?er V\%olrcﬂg'%rﬂtlﬂ s é?;ﬁ(géﬂt%eﬂ@iﬁfga &819 l(ﬁ%?’ﬂl ggd%ntatlon and

era perco scont i nuous

hyp]ﬁc&ﬂt 8its. aeBtchéhogabdtoms A8 UKL od GRENLAITXATL BRtkre placed in
hypotonic |lysis. The chenpattractants |IL-8 (CXCL8) or
thedritorm chaxbergf a ¥y mulii-weld ghgmber (ChemoTx System, Neuro Probe,

Gaithersburg, MD). The agonist concentration used was an EC80 concentration. The two
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30 the bottom chanber of a 96 nmulti-well chanber

(ChenpTx System Neuro Probe, Gaithersburg, MD). The
w@owniist42£oncentrati on used was an EC30 concenkPCHUB2907/067091

The two -51 WD 2007/124424 PCT/ US2007/ 067091

ey S8 SRR D BB ISP e PDREntY A Spgingunds of this

invE@fdreere 18, YM%SIQXJ@% ﬁl‘eﬂfcw@zﬁ%@ QAt‘ﬁ"tﬁJ‘cetll'ﬁ %m@?{d Had¥i et of the top
pl acenent on thé to of | ter. Chenotaxis was
of thk lfidtwe  hemoproceshlfovred 46 pmcmd fos 4p miauthumi adinfrnidified incubator

|ncubato([ at 37C with 5% CO2. At the end of the
at I7RC il P GrCB2r Abthe andof thenpeuonasriods thaeembraga yap fanoved

rated ceIsmthebtt m chanber. we nsferre
and’} f&ggns@t%qehs Bt the botiepg aberay e gy %ﬂ?éfgsaﬁ@we%g[ d%lese
cellsWarD BREQNEd ﬁﬁﬁé a ﬁirﬁﬁbécbﬁ%eﬁ%@ﬁﬁfhtﬁr%a&rt(CEl@ﬁteﬁ}% Promega,
Promega, Madison, W). sanple was tested in

Madu»ph,l Wék eEazh damabrwasdmmdiuphwgw@ﬂea@h chmasund rreheaged at least

i RS PRt fufiSehL Bt St Coiont i ddant serpent the

mak BRI BEEnotdR re§@aLd. VENCRIBhAR] cdntos tunBlithalafd) waasithinoh
no 10 chenoki ne added to the bottom chanber. The

chegakingr asied tobe Retiomichampers i Thieviaferepgerhstwegadhe pesative control and

the%gg%le n 19!%{3%( ntseq‘%ggﬁ%ﬂ§t§ctgchaectl‘él?$?géht%%gflsf nafth' ‘é' ty

as SEXampﬁe@ O 1PY tmeh 1ootad ¢h thés a3edysi Alesapowdeitwoidd be tolsidded active
| ues were <5 uM CDl11b Hurman Whol e Bl ood assay: 15

1f1¢|$ﬂe"*’@t?ﬁfi@%ﬂ§u%dl cated were tested for their ability
Cﬂl‘ib'ﬁﬁ}thg;ﬁ&E% gfuced expressi on of the

rophils in human whol e bl ood.

Bl 00He v@spalmdwind{@teal \)/erld $esmg1 far thetrtadility Yo inhibét tae GRD d-thduced
m syri nge cont ai ni ng of working Sodi um

exﬂr%ﬁﬁ&nlorf thepptegen (dyl l\jga(gl q@@gpplg{s 13-]?@1@9“110 eplP aedd on ice
1| BloRR was PELPLS mbAl (RIACHSAlL [OAP R bRGhing 0.2

maxi
ml obwosking Sédiom, Hepatin uVhe bilofl vtas@eptart 3arC ditilytlaced onwer & step 5

t hen, perfornmed in vehicle., Ter icroliters of the
belgyy i ot SR Gk el isieS 1 R S et creh el
corRPREQRA #(PuNI2 4 abf L@ie\hﬁf G oRY %Jelfé"tlﬁ% perfiEnciyn Qélﬁgle Ten
mcroliters of whole bl ood was added per tube and

migrplitgtyatidéhle ¢ampouod nhllnuméspr vichicke € theatagdedtmt the wpnrhpriate 12x75

ent i t,ation. and n at 5
polyfiobee hBED o @i thib@hi g0 0p AR Biba Pt b Bl and
inchiBatedlB% 10 29n&ROGRABY AL 'w%[br Bhthhth ﬁﬁﬁeﬁ '@Qenll@) é’%ltaﬁgn hiteagain at 5

GROa dilution or 0.1%BSA-DPBS was added to he
muaqusr Efbe GRGo ‘stublewas dﬂmthchﬂ 1oh&6fin AdPo BRAEDEBR¢@nt2xdt i on
ed 10 nM ubes were incubated for 10 mn

cor@?@rwomf déﬂp%arrﬂa}{hulaﬁ itha RO didioggalr “eBSA- Dﬁfh%vvé% added to
thes%g;gapﬁe et Ies%o ttlha‘lil o %ﬁ: Fﬁr‘%(? oﬁ&%g%%g’é%e al#%i) llﬁ an gﬁ]be tubes were

inc@RRedForUb @nih AE YA WAR cOMd eBd aditaionl anﬁﬁ%@lﬁd@ 5 frmhﬁ't@?%amples
wer e readi ed during 8 i ncubation by adding the

werpheopleéat @ ignenddl @lspf 1@\/@1@/ Celibs wakwivedtiaowas added

1.l b-FI TC .and .5 ul ..of tf
oSt me Wb RO et abbrvka Mg TR TR (BB arapica during
GROME 26l oh LETAR it 9 OinRail. Blorf e hickadabaR s

from each tube was
CD11b-FITC and 5 ul of CD16-PE, except for the isotype control which received 10 ul of

IgG2a-FITC instead of CD11b. Addition of 50 ul of the fixed blood from ecach tube was
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-52 WO 2007/ 124424 PCT/ US2007/ 067091 added to the
appropri ate Eppendorf tube. Sanples were allowed to

W@ b@miz4aeubate for 20 mn at 4C in the dark. PCdiU$100m1067091
of the bl ood/anti body m xtures to 500 ul of coI d DPBS

adﬁéﬁ{ §§%dﬂ%§$?@53&?t perdt P@gu %‘l’i?llﬁ lﬁﬁae%e !ﬂfoéve\kég thopdpgubgtg for 20
min %OCH%é§£E kAg&&oHlo)f tﬁ@qﬁo&gggﬁ‘)]p fﬂll#tjﬂ?es% %03/ Eo BRI DPBS

I ncubated for 10 mn at 4C. 5 'ow ana ySIS.
welSaidbe ® the npprvppitelyratel dialr2«& 6 @dlystyvéneantne rithe r@hﬂtlmg:)ﬁlxture was
addi.ti on  was st :&;er ed as the sanples were co] | ected

kepg enti¢fe LHSoixPCéw(tlB Vg addeq mﬁtham@gﬁmwe@%l@@ fof i} min at 4°C.
0] {
oY s SRR i R R G YT tfion
wat stagglmcmsrthe earnpieb hbm@dllec&éd on fhedovacabysics sathatg! sameples were
L i gnal . The r. conpensation was 10 properly
mnsélt% %L»‘%H’é“%ﬂoétb]eﬁgdﬁ WAB1 es and one-col or sanples to
SUb}feafim BEW BRIV ds us8d Rr oAttt 4l I tlhlresh&HQnd: &;Egd to
and FITC into PE. For the BD LSR cytoneter,

elirpfEafeliad bI@bﬂI@chFﬂ_fromAnﬂhyﬂls rmsmg olic R2DBGIBADD hevdnt somlbmsatlon was

plroSa I%g%glglfngﬁlygl%ab‘gl OC -éﬁfogéfngleég? Plébft{ gﬂBS splllelnto PE

and=he PPl dpfli &b pmwmcpﬁm:p]ﬁ Mebethe BID LER @ RIn@ser 1F BS=FL3,
12, 17, 18, 23 and 26 15 exhi bited positive |nh|b|tory

PEZELLFITG=Fh1t A ring i of2000-8800 geintretbatontisfBihg srameocyte gate by

I
S9! 40 SORTIRE BRE Ry FER RN SrabustBP! 2 oy
hadEagmpIEd coalpsandy affoaidalit (12 Bhkipleald Byt 2 015U 23 and 26
Cal cium Mobhiljzation in CHO K1 cell s stabl ﬁ{@}?res& n

exheitspositeye aphilitory epityiR) igdhis assay abl(po ¥alpe eRdRgUTd be

coB B4R L P! LASToN, ol 2P IR s
asshy bddural@speslusfrofd. aboutrdyMito bLB0\WIM.e i nt ai ned at

37C i n a 5%C02 i ncubat or.. Tvventy four hours previ ous
)V Q 1 ‘ eX DA eSS Ing e".4-r hgal6

.&s..- )

ceI r ” ks ’ 0
T T ey Ty
in IDNHEM&HQT(HAM’ §1he, wiay90 FCSqB&R Yhact 0POURES M eglutamine, w/ 0.4

serially diluted in 100% DMSO t o 300X the desired
mg/gkGgl &Whe%ﬁ@mﬁ%m%ﬁ #to. C @ et hCRe#cabyter abpertuiey hepp

0]
pregﬁ)luh %EQSQ% §g®a %d é?(g ted ﬁ%b%ﬁ%@%@f %gé&lﬁ%@r?avyell black
walCodiean bbttamtplaa (Réckmdmi icSe amcbtengneraﬂosC@pmpuba,tomOuMle day of
ass?%}éggl%gggcﬁf\y?énp g%},ﬁrl]]&tﬂﬂglgefgﬁrg rlg)é;? 3&&@;)(5‘[%;}9' &d hg gt o ed ag/say
corﬁﬁﬁ’@ﬁfbﬁc(}%wtﬁ%d@ﬁ Lé@ﬁYaQQd $@tells a{hg%plﬁéed%zl@l L&D ul%ad media

I ncubat or . medi a was aspi r at ed repl aced with
(EMBM thh(HarlEﬂ\@llIB wi/ LAGIERniie 03100 SalA, éBmmlauﬂdmnrfeac@an from

% gel gt | b id b
ST Y TS A AV TP o R e L S
AM, T dVRE318dul 3 PP8b AR and Q%f}ﬁf\@ﬁﬂ‘oﬁ&efcﬁi) anc? ﬁlcvvﬁétled fo@ll%%r ?ﬁw”oc in

containing 297 mcro liters of KRH (12
COK@icubdto0 SLodd Kedi PG4 asplﬁEdeza;EIZdeﬂMﬂQmO uL of EMEM with Earl"s

salts W/i%%%?l{lg %789 gelatin, and 2.5 mM probenecid and incubated for an additional
10 min. Serially diluted compound (3 ul) in DMSO at 300X was transferred to a 96 well
plate containing 297 micro liters of KRH (120 mM NaCl, 4.6mM KCI, 1.03 mM KH;,POy,,
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25 mV NaHCO3, 1.0mM CaCl2, 1.1nmM MyCl2, 11nmM d ucose,

20 MM HEPES (pH 7.4)) W 2.5 nmM probenecid and 0.1 %
w@eloatiz4a24 conpound now at 3X). Medi a was aspi re€BUS29DT/067091

cells, and cells washed 3 tines mnth KRHw 2.5 nM

25 mm&&l’wmlﬂ Ul JEPAAChe D ot abme Hisplis (bH 7.4)

w/ 5% IHM fbb3cr HAMPOY gglahﬂ (é%%'ﬁbd%d %0@/ KR m@[hex%sdas?fﬂﬁed off

.1 %gelatin was ad to wel (conpound now at
celbn@hd sbaskad Btimay@ith KR/ Qrﬁcmb/hpmbelia@rd 10 Onli%n gelatm KRH

0B § Restht BoREREICIAE o dbypdEid NaliRIGTT Wein i 3bMWor 3x

co Sh KRES wil e SehMPgidbeieeid 21d. 1o (gSRkiAtvaRtadddd to WwdlR9%ompound
e percent of maximal human IL-8 induced

novCat Fbwid ingehtatasirat 3R oedObjncubgonfor 10 ngn. RiatcE@8® paend.onto

P s P et b R A Mo BE Tk G20 SERRERNS ER) B

andfsid e%sdes&m%%%dsﬁa(tsatdﬁmt laj. 13)959%1@5 drbht BRlaRBhal human IL-8
response induced nM1L-8. nples 1-38

indggadh G 't B@bpEatien méucreﬁlebl. 9 @M/Ha&t 4Gy cpre. fo1 (X aBayas
ooy R A SRSl B AR R CCOR0ES Sl

cor@Bntt 4Tl d‘fﬁ@ﬂb(ﬂbﬁdﬂndﬁﬁ)&@ﬂﬂ%ﬁsﬁ(ﬂb@ﬂtheSﬁi\ﬁlmﬂ,Ereg'ﬂmmibﬂueed by 1.0

descrlptlon fully discloses the. inventijon |nclud|n%
nMylla$.eExapples H‘é@@F‘W@HP‘%P‘?%"é‘feelahlbltﬂlﬁ’o@rqwl%ﬂ Birsassaypt 1Cso values

f f
o O ok e R P RREEL B8 Ft by o ooy susay had
an BT safnom. abdint 6AOONM terdabber SréMlaboration, it is beli eved
that one skilled in the art can, using the preceding
description, utilize the 20 present invention to its
ful irgs Ebd%td%%rptl&'ﬂ %lﬁf A5G0 %eﬁﬁ%@ﬂoﬁ%d’l@dﬁ% Prefdrfedt O
be construed nmerély illustrative and
emb@dtnteatsltlmﬁwff Mcbﬁhﬁsat@pe ad inirevementeofi the nméndlnwnt& SpeCIﬁcally

RSN P T A A e,
it igieflichedthasodcadkl RS thdt (%Q aﬁ ?@ﬁm% description, utilize the
PCT/ US2007/ 067091 What is d alwe A conmpound

preaid grvgntien tootsHg ey estent. ) Fhergfprephe Examplet-hoqri-arge bagogstrued as

r
el B OSSP i g vov
Th&€hBbodim@dnts OEHR; invention in which an exclusive property or privilege is claimed

are defined as follows.
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R2 is selected fromthe group consisting of C3.6
cycl oal kyl, phenyl and heteroaryl, wherein the 10
wW@b@nstt440¢ het eroaryl noieties are optionally PCT/US2007/067091
substituted, once or tw ce, independently, by a
substituent selected fromthe group consisting of
G _3al kyl, hal ogen, CF3, OCF3, phenyl oxy and
wHenRZhex1sor R2 represents phenyl substituted by
met hyl enedi oxy or by (di-hal o-substituted)-
1. et Aydospedndsscorditg R Foreptedint s
4 _gheterocycl yl (CH2) , herein the heterocyclyl
noi ety is opti onaiql»lx1 //Qubs Ituted, i Hdependent ly, once

or twice, by a subs Suen sel a6t ed om the group
consisting of G _3alky go OR4 [land @'Ab)RS R4 and

R5 are, independently, kyl; cand nisOor1; 20 or
Rl is selected fromt Nz ovving ring systems (a-k):
-55 WD 2007/ 124424 PCT/ US2007/ 067091 R3 R3 R3 | |
' I NNNNa Yb) YO d VY R RIRIN NNNe O
f) R39) h) R\ N R3 NN 1) J) k) wherein R3is H
whereinCi _3al kyl ; or a pharmaceutically acceptable salt

R e R T AR (SR

o%erel n Xis d. 4. A conpound according to claim1l
erein R2 is phenyl, optionally substituted,

R2jingidgseasifeomithe erone eonsistingiof €5 wl(wﬂgduﬁtenyk@dtheteroaryl wherein the

phﬁil]lgi %rche?ero%glrgpo%aeﬁles rﬁou nacfln éstltﬁ‘t%g 8%%'81* dmg%, ﬁleé’ %ently, by a

suHsﬁtu@htademc‘fbd\ﬂ‘tﬁﬁ &iergr&?p ¢cﬁ1sf§;ﬁh§6£ €dsatikydMaldpen ITPYPCF;, phenyloxy and
consi sting of 10 3-fluoro-2-nethyl phenyl,

bemzyloxy ¢uor omet hyl oxyphenyl , 2-chl or o- 3- f | uor ophenyl ,

R2 2e LN EHREMM substituted by methylenedioxy or by (di-halo-substituted)-

methylenedioxys;

R1 represents Cs.gheterocyclyl(CHz),, wherein the heterocyclyl moiety is optionally
substituted, independently, once or twice, by a substituent selected from the group consisting
of Cj_salkyl, C(O)OR4 and C(O)RS;

R4 and RS are, independently, C,_zalkyl; and

nis0orI;

or

R1 is selected from the following ring systems (a-k):
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or 2-phenyl oxyphenyl. 6. A conpound according to claim
5 wherein R2 is 3-fluoro-2-nethyl phenyl or 2-chloro-
w@2d07apuephenyl . 7. A conmpound accordi ng to clBCTU$2007/067091
wherein R2 is pyridyl, optionally substituted once by
15 Qgiogen 8. A conBound accor di to claim7 wherein
2-chl or o- 3- pyg dyl. 9. A co%%ound accordi nf% o
N

clal 1 whereinnig 0 and RL is terocyclyl. p6 WO
207/ T94424 PCT/ /067091 10. Aconmpound agtorty ng
a) Im 1 whebpi i s sel €Dt om the ggp m

co ting of az nyl, piper nyl, and

pyr idinyl. 11. onpound acc ing to claim
wherein nis 1 and is pyrrolidinyl. 12. A conpound
according to claim1 erein Rl is

3- ei§38 net hyl - 8- azaﬁ cyclo [3.

5 oct-3-¢?3or

3- exg- 8-azabi cyclo-lN3. 2. 1] oct - 3-lyl . |13. A conpou

a rayng to cl .electgg rramA he group

efqQnshsti ng off) -chl or o- -%y -3- {

[ ( 0) - 8- met h Azabi cychp ] oct - 3b)

yl] fonyl } pheg =N - (3-fluora t hyl pheny a

N-

{4-chl oro- 2- hydroxy-3-[ (3-pyrrol irdinyl net hyl ) sul fonyl ]
phenyl} N - {2R310 [(trifluoronethyl)oxy]phenyl}urea;
3 azetldlny sthf onyl ) - 4- chl oLo=-2- hydr oxyphenyl ] -

N N(2-chl oro-3-pyfidiyyl)urea; N

R3(Z- Al or 0- 2- hydpexy, 35 [ (3- pyrrol jiHi

r\lrethyl)sulfonyl]

h or o- 2- hydroKy- 3

-(4-oiperidinyIsquonyI)phenyI]-N -(2,2-difluoro- 1,3

| ) urea;
‘Whﬁplgﬁf§ﬂg?5 ﬂ51 t sul fonyl ) - 4- chl or o- 2- hydr oxyphenyl ] -

or Nphﬁl%ﬂd‘cle&{%aﬁ% AccopRbYdaRhBARY Ur ea; 20
N-[4-chl oro hydr oxy- 3- (4- pi peridi nyl sul fonyl ) phenyl ]

2. - N A(@mpebod @ccseryg tod¢laiyn ) wiherein XNg halogen.

{3-[\(3- exo Z
3] oo QoL ‘F?Ccr?“??g B/ F ghst RS %yphenyl }- N - (2-chl
4. Or OA cdmpdyihd &édoydineltceeaim 1 whereln R2 is phenyl, optionally substituted,
N- (2-chl oro- 3-fl uorophenyl ) -
1nd§m@1gﬁmt§f ONS PRIHIAGKPY gsPlgsgl_tuent selected from the group consisting of Cy_zalkyl,

g@ﬁm%g)sulfonyl]phenyl}urea 25
hﬂﬁ%%ﬁek%lgﬁ%b oxy 3-(4-pi peridinyl sul fonyl) phenyl ]
5. - N A(@ngiobyd ﬁ)d‘berdlhg tor daim Nwherbirc R dy @l & tdayfesro xhye- @oup consisting of

di n | fon hen 2-
3- F{ug)for anﬁqﬁ& I ny};-J {061%?2@ y)ﬂi]hg%y L, 2- cﬁloro-3-ﬂuorophenyl, 2-cthylphenyl
or 2-phenyloxyphenyl.
6. A compound according to claim 5 wherein R2 is 3-fluoro-2-methylphenyl or 2-chloro-

3-fluorophenyl.

7. A compound according to claim 1 wherein R2 is pyridyl, optionally substituted once by
halogen.

8. A compound according to claim 7 wherein R2 is 2-chloro-3-pyridyl.

9. A compound according to claim 1 wherein n is 0 and R1 is heterocyclyl.
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N- {4-chloro-2-hydroxy-3 -[(3R)-3
-pyrrolidinyl sul fonyl]phenyl }-N -(2-

werhghpaenyl Jurea; 30 N {3 -[(3 -exo0) - 8- azabi RgTUS2007/067091
[3.2. 1 ]oct-3 yIsquonyI] -4-chl oro- 2 hydr oxyphenyl

10 % ANé\;ﬂ%g}p;qu E%[g?cgﬁ%‘[g;ctlg h g@n%gn? ﬂli 18 selected from the group consisting of

1R T, HlirheSlid 1%&1 ms &uaﬁnyl }-N-(2,2-difluoro- 1,3 -
9 lengo?lﬁoxoﬁw 9 ) 957 WO 2007/ 124424

11.PCTAUSROOTND @qc@gmng to clalrn 1 wherein n 1s 1 and R1 is pyrrolidinyl.

N [ ﬁ(c%rr}iq%rﬂgﬁi %Ccfy‘gﬂ%ﬁi)%ﬁﬁﬁﬁg‘ﬁf ?l Ie>§ou %fn%ﬁ{yl)é)aza%}/cy]clo [3.2.1]

octl\g'l\#ldor@ﬂép@f@.agatﬁm@[@gﬁ Brot33-pi.peri di nyl sul f onyl ) phenyl ]
2- et hyl phenyl ) ur ea;

13N ALC@mp@n@d acaeydin® soyclainy Bsglpgied frqmﬁw SPuP SAYHItIsEY | |

-N
T
yl]sdlfonyl{}gheir(yﬂ)FNtdSu@mmthyﬂh)zkphyﬂﬁhﬁwI } ur ea;
{4-chl oro-2-h pyrrolldlnylsulfl}ﬁ{g

nyl N-{¢-chlor-2 ?}g@mmﬁé BM%?II*FVW@@WY&%
(“{fg*‘O%&l‘ﬁ%?%‘i%?’g?ﬂ%r_\??%ff onyI ] phenyl} -N -(2-chloro-3 - 10

pyr Nel[3F()3I-a)za1n<hayISMf01{y.’B)—4[ @Rlome@-)hy&roaxplinngﬂdﬂ gRZhkrd-3-pyridinyl)urea;
N- %g%tg %L&}; IB%Q )'[d By%%ﬁﬁl lgleﬁlyq%glrfooﬁ(ﬂ plﬂ l }\J_' '\5 _ﬂ[ugfo 2-

meﬂ&%ﬁlﬁleﬁﬁ 1959 2- hydr oxy- 3- (4- pi peri di nyl sul fonyl ) phenyl ]
( phenyl oxy) phenyl Jurea; 15 et hyl

4- {N6[3e(matm@d13yl(51{1ﬁ(®l)ﬁ4 -allptp- Zhn‘émypmﬂslﬂ Y@rahtd-Bar bo
2- hydro henyl | f onyl
ﬂuo‘?ép%?ng@ 6)37 neca?/box;?/gt e; yI\I]- > &

{ 3- NC[3=-@xard-Bhyaiad)-8Y 4 pdlediddylsul fonyl)phenyl]-N'-(2, 2 difluoro-1,3-
] oct - 3- %’I sul fonyl ] -4-chl or o- 2- hydr oxyphenyl }-N - ( 2-
bel}?ﬁdlﬁfi@l— ybuigar ophenyl Yurea; N

S SR Dk Sy o Rpeny YT Gflusra2- 5o
meﬂ‘mlhmhjalblﬁwl yurea; ethyl 4-({6-chloro-2-hydroxy-3- [({
SuI orgx%%)ﬁggpp%%i ké%g}eggwﬂ%ﬁény p)rﬂezly r]nI\P C& pnloro 3-pyridinyl)urea;

[ '
N- {33 g/(? tégﬁ)" gla%@ﬂ"'%ﬁﬁﬁcgg%yﬁ?cg ﬁeﬁlg?lf(ﬁiy'& -4- chloro 2-hydroxyphenyl}-N'-(2-chloro-

3-pypHemghliery) phenyl Jurea; 25

N-(ﬁ-(éhl rorﬁs;ﬂ]fé(l?}ggr%&l}) ,y@)g}}k])rgrég}%}l orﬁ)li3 hydr oxy- 3-(

py&&r&ﬁylﬁ%mﬁs&l{fox{ngh d}Q{r@a“?’ f1 uorophenyl ) ani nO]
car bonyl } "am no hydr henylf] sul fon
(0]

- 1- Prldedhilaiprie @)@5(-§:1(é-ﬂ)g)er1dlnylsul nyl)phenyl ll\% -(2-ethylphenyl)urea;

N-[4-chloro-2-hydroxy-3-(4-piperidinylsulfonyl)phenyl]-N'- {2-
[(trifluoromethyl)oxy]phenyl}urea;

N-{4-chloro-2-hydroxy-3-[(3R)-3-pyrrolidinylsulfonyl]phenyl } -N'-(2-
ethylphenyl)urea;

N-{3-[(3-ex0)-8-azabicyclo[3.2.1]oct-3-ylsulfonyl]-4-chloro-2-hydroxyphenyl } -N'-(3-
fluoro-2-methylphenyl)urea;

N-{4-chloro-2-hydroxy-3-[(3R)-3-pyrrolidinylsulfonyl]phenyl}-N'-(2,2-difluoro-1,3-
benzodioxol-4-yl)urea;
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N-(2-chloro-3 -fluorophenyl)-N - {4-chloro-2-hydroxy-3

- [(3 S)-3 - 30 pyrrolidinylsul fonyl]phenyl }urea,;
WOR2424or 0- 3-f | uor ophenyl) N - PCT/US2007/067091

{4-chl oro- 2- hydr oxy-3-[ ( 3R) 3-

R AL 08 007 303

i 1 gédlnylsulfonyl]phenyl} -N - (3f|uoro 2-
me?gt h)?fﬂ,ﬁ?r ) ur ea; {4-chl or o- 2- hg/drox

S) - B- [ﬁrqbécrrpdﬁ lmxdrsw ﬁdﬁr;pll}]eplldewjﬂu}fonﬂ pheay G’ b-oitgIphenylurea:

R (R B S vainprisinglsu sl 3V 3 plsygypidinyDurea:

3:2-R} REy-gi( By il frigmyd hy1
ity Semkisniimimens,

[(tflﬂWOIQfBethVD@?YdP@YH@f%yI phenyl ) ur ea;
N- (\%’ofzmlﬁ&% %’Ihgéirﬂ% E{Eﬁ%%%#}foh f} SQkS %glﬁﬁe@{}df\]m{f 3-(

eri Urea;
[(trbﬂl{o«ﬂerﬁbthpll)@eyapltmgir}ama 3- (3-pi per| di nyI sul fonyl) phenyl ]

- di chl or op her&ég ur ea; Ewgr maceut i cal
ac c@p{%%}ﬂ%ms%rhfdrphféﬁ )- %zyrr%bde@ﬂﬁ% [TphkeostidiNnG - ft‘léoro -3-
selected fromthe group consisting of:
pyI‘Ilz\él ltjﬂr%%or 0- 2- hydr oxy- 3- (4- pi peri di nyl sul fonyl ) phenyl ]
- N' N¢ B8-(Beap p8-2zabi&ycind 8 Byll| pdiSaylsyliongd)-4-chloro-2-hydroxyphenyl } -N'-[2-

2- hydr oxy- 3- (3- pi peri di nyl sul fonyl ) phenyl ]
(pheﬂ}b?(‘éph?ﬂy HB28- pyridinyl )urea; N

{ 4- sjsodPord- le}erQXS)@-%4-[p(ﬁ%rldlnylsulfonyl)phenyl] -N'-[2-
S)- 3-pyrrol idinyl sul fonyl]phenyl}
(phenyloxPpbeniyblursasd- pyri di nyl ) ur ea

N ST TR BLES TG BAGHrREhLERG) 2

hyddfoﬂ&mﬁﬁ @[fenﬁa(lglblb&qdlhmmxgtaf@t hyl phenyl ) am no] car bo
nyI ani no) - 2 phen [ ]sul fonyl %
&Kﬁ@p{ﬂb&—gzaﬁ@ q{@@ l%N;t 3-ylsulfonyl]-4-chloro-2-hydroxyphenyl } -N'-(2-

abicyclo[3.2.1
Chlf) % @Ol%ﬁg IP&)ony’] - 4- chl or o- 2- hydr oxyphenyl }-N - ( 2-
chl Bk {ﬂm&iléﬂobﬁt}h@@bm}l|-[Ilﬂ)éﬂpytﬁ‘blidinylsulfonyl]phenyl} -N'-(3-fluoro-2-

- chl or o- 2- hydroxy-3-[(3
me&‘)"é“ S‘FBEIH di nyl sul fonyl ] phenyl} -N -(3-fluoro-2- 25
th %’clﬁk%? éb)l o@h§ﬁ§yh m| %Q{G chl or o- 2- hydr oxy- 3- [ ({

eny p en car bonyl ) am no] phenyl }

(phsnljllbmﬁph@nyl}apmpﬁDarﬂomﬁmnlbo}pyblaﬂbulfoh\yl) 1-piperidinecarboxylate;

Bt e e A

(ph%ﬂﬁswkwgﬂﬁnyL]():J{)Sﬁenslo) -[ 4- chl or o- 2- hydr oxy- 3- (
4- N-(2-chloro-3-fluorophenyl)-N'-[4- chloro 2-hydroxy-3-(4-

piperidinylsulfonyl)phenyl]urea;

ethyl 4-{[6-chloro-3-({[(2-chloro-3-fluorophenyl)amino]carbonyl } amino)-2-
hydroxyphenyl]sulfonyl}-1-piperidinecarboxylate;

N-(2-chloro-3-fluorophenyl)-N'-{4-chloro-2-hydroxy-3-[(3S)-3-
pyrrolidinylsulfonyl]phenyl}urea;

N-(2-chloro-3-fluorophenyl)-N'-{4-chloro-2-hydroxy-3-[(3R)-3-
pyrrolidinylsulfonyl]phenyl}urea;
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pi peridinyl sul fonyl ) phenylJurea; ethyl 4- {
[6-chloro-3-({ [(2-chloro-3-fluorophenyl)am noj
\V@amMDmyR4 am no) - 2 hydroxyphenyl] sul fonyl} PCT/US2007/067091
peri di necar boxyl ate; -59 WD 2007/ 124424

{S%S@Zég)ﬁgﬁ%s;@ 3 fS)[nggl%%ﬁqdlgylsIﬂlfgI%l]%g y-lf\?'-_(i\-rﬂ_uoro-}

meﬂMﬂh@h |8yl sul fonyl ] phenyl }urea;
oro- 3-fl uor ophenyl )- N -

{4 Nh{ﬂoq:ldo@- - hgidroxy-39433)3RpipsridinylsulfonylJphenyl } -N'-(2-chloro-3-
lﬁl i di nyl sul fonyl ] phenyl }urea; 5 N
n% &to- 2- hydroxy-3 -[(3 S)-3

- pi N Ldlhllc%lﬁﬂhcﬁr@ dnlyPeny-cHody-2-hidroky-89(3%) 3-
nmet hy gureaﬂyn]yg 4- {c):qlh? ocr)o 2- %rgr%xg(S -[(3 5)-3
plperpdlpéksulcﬁ@rné]p el Hg3:] pheny! -N -(2-chloro-3 -

I
?34” %ﬂ 42%(1(1)& rz’ﬁ@airr f%é% ‘I%E@ ré sugﬁoﬂﬁi;gﬁﬁflgﬁ )3 Muoro-2-
l’neﬂfyllpiieﬁy'lbl,ﬁ‘lddtf onyl ] phenyl }urea;
4- chl or o- 2- hydr oxy- 3- ( 3- p|perldlnylsulfonyl)phenyl]

Nc@ thllqrer%ﬂwmﬁlﬁnwlﬁ Harfplgrarelydroxy-3-(3-

I 0 nyl 4- chl or o- 2- hydr oxy- 3-
plpgli&%?’%@rfia{ ﬁf@dﬁ‘?%ang p%e)nyl]ugea; and 15 Y Y (

N- [ N- [émmro-mhmdxpiys BifcBidpiypsatfodyliphes yll-N19,B)da¢tdorpbhenyl)urea;
2, 3-di chl .or n or. a pharnmaceutically
acc% ¢ Bharmacet ]Pa]‘gﬁ E%tﬁglefgl?thﬁ\r ©bmpound according to
14.Cl aN'@o;Iﬂ)oﬁﬁél ecdofding fcpc%ltﬂhf% &!16&'&1 HOFhS Lo cMsistidg of:
{3-[(3-exo0)-8-azabicycl o[ 3

] ocN-[3-chlerat X laydybgy-2- (émllmduﬁflﬂwfdnyim}@hﬁw Y3 Hftuogp2-
ﬁf—i% 15. fl.uorophenyl )urea; 20
MR IAEhY Y G- 2- hydr oxy-3-[ (3S) - 3- pi peri di nyl sul fonyl ] ph

enyN}-H'éth'l((rg - hyR60y- 2'(3 dﬂlMiIﬁ/ﬁkﬁlﬁBh?l%ﬁﬁyl]N‘ (2-chloro-3-pyridinyl)urea;
4- chl or 0- 2- hydro

C@owr%wéydraﬁwr[élﬁl)f%anlﬁh@ﬂwlgonyﬂphe(nzl}cﬂl @r@ﬂgm -3-pyridinyl)urea;
|
P SR g gL

(phphydexy)ghenyl medaf onyl ] phenyl } ur ea;
N grt{l% Zlf ﬁ{ﬁg?iﬁorﬂySd ﬁﬁ{%gl}?(ﬁ]%%ﬁ&:eﬁwr@ghg ¥aln?1lflllo]fcgyt>%lngrlegr%pn%5-]2-
hy({}l'oiyé QMII ﬁ‘or;?%rlzllugg (Pﬁ&)émoxwa’[e{ 4- chl or o- 2- hydr oxy- 3- (

| peri ) phenyl ] urea; and 30
N- [ §- {ﬂa[(&me)&ghyainwcjo[.'s 2(139cp+3p¢lsmlﬁmyj/]l-4&uhlbm12/4h)rﬁﬂwyylhejnyl} -N'-(2-
orophenyl )urea; or a pharmaceutically

chigREBEABPE AN her oot
N-{4-chloro-2-hydroxy-3-[(3S)-3-pyrrolidinylsulfonyl]phenyl} -N'-(3-fluoro-2-

methylphenyl)urea;

ethyl 4-({6-chloro-2-hydroxy-3-[({[2-
(phenyloxy)phenyl]amino } carbonyl)amino]phenyl} sulfonyl)-1-piperidinecarboxylate;

N-{4-chloro-2-hydroxy-3-[(3R)-3-pyrrolidinylsulfonyl]phenyl}-N'-[2-
(phenyloxy)phenyl]jurea;

N-(2-chloro-3-fluorophenyl)-N'-[4-chloro-2-hydroxy-3-(4-
piperidinylsulfonyl)phenyl]urea;

ethyl 4-{[6-chloro-3-({[(2-chloro-3-fluorophenyl)amino]carbonyl } amino)-2-
hydroxyphenyl]sulfonyl}-1-piperidinecarboxylate;
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16. A compound according to claim15 selected fromthe
group consisting of- -60 WO 2007/ 124424

weEa/Wsaeo7/ 067091 N {4-chl or o- 2- hydr oxy- 3- [ BGI/US2007/067091
S) - 3- pi peridi nyl sul fonyl ] phenyl} -N -(3-fluoro-2-

t henyl . N {4-chl oro-2:- hyd -3-[(3
S Pt oty SHgRr o RS- 3.
> ; c
py@?ﬁ%ﬂ?{%}%{@?@fnﬁyﬁbheny| )-N -{4-chl or 0- 2- hydr oxy- 3-
( 3SN-@-chiprper-flaoraphanyDEN nif-ghiererdrhydroey3-[61R )a3-
. tigall t abl It th f. 17. A
oy R TR BB KGR e ey of “ci ai e 15 (o 16 wherei n
t heNP{YﬁéHI&“oellh&d&@kil-Bi[é??gﬁﬁ%@ﬂ&iﬁyﬁaﬂf&nﬁlﬁ)hényl}-N'-(3-ﬂuoro-2-

hydrochl ori de salt phar maceut cal
metyihesyldyre# conpri sing a conpound according to claim 1

i 1 Dok R R SR SR RN B ) APa Sy

pyridigylqge@gn acti ve therapeutic substance. 20. A
ound according to claim1 or_ 13 for _use in

co
t r et EridlofochBuIRPEYReN eretorodi-adiesy-3ukYein t he
Pip%ﬁ%ﬁgwﬁ%%ﬁ%we@” IL-8 a or O receptor in a

. "A conpound according to claim1 or 13
f or Nu[gechlorot2-keatroxyg 343 -giseid sy s&begl)mdny -3 tfluerag2-oup
&o@stgn of asthma, chronic obstructive pul nonary
mefyPReWUIE: adult respiratory distress syndrome. 22.
Us eNob -1 8P AHME p RGES OO AL i Ro 2L R didly-943-13 i n the
manuf acture of a nedicanment for use i'n the treatnent
pipefidiolswibkiyhphemsd]uateedndli sease. 20 23. Use of a

co nd,ac din claim 1l or.13.i.nt . uf.aGt ur )
o RHEN AE RO T SRS o PRk NP AR SRy e
medbied phrehhsREis Sl lyMRERLble bhletdi®ease is selected from

the group consisting of asthma, chronic obstructive

15.pul Hroeainpuad seasdng by claigul 4 seleciediroratles group sensisiigg of:
. A f ' ' ,
s ar o R des ST 30 SRR EL BB Bhydroxyphenyl-N-C-

chla-3-fluBrophatyl fir¢gaecept or in a manmal, whi ch net hod
conpri ses adm ni ster.i to. said . an effective
armnﬁn{“'%lfloré?'%%%}ﬁ'é'[E%Q&Bﬁpﬁ@dlflﬁga%ﬁlpgef&ﬁ} -%@.@9@0-2-

tﬂﬁfﬁ@i”ﬁ? .according to Gaim24 wherein the manmmal is
rnea flic zlgg%vith a chenoki ne nmedi at ed di sease sel ect ed

f 1 oM t4hehlgroeiiby drorgBs(3 ) e-pipepdioy Isalorsy Jphtigp ) '-(2-chloro-3-
d@r titis, osteoarthritis, rheumatoid arthritis,
PYIEEPRAE chr oni ¢ obstructive pul nonary 30 di sease,

ad UNt(zt&ﬁ&brﬁﬂ@dr}zspﬁﬂén%t)nesg-éiﬂ&@tpﬁfdmkm_l[eﬁs}asto_r y
_bowel disease, Crohn"s disease, ulcerative colitis,
pipstidigkleulfenspiphenydhoed, endot oxi ¢ shock, gram negative

" cpar Pt R AR g S O AP Ty el fres>

methyBfHenyI$urea;nost reaction, Al zheiner's di sease,

allograft rejections, malaria, restinosis
ang O(éé.‘r]pggrpsi-ﬂuorophenyl)-N'-[4-chlor0-2-hydroxy-3-(3-

piperidinylsulfonyl)phenyl]urea; and
N-[4-chloro-2-hydroxy-3-(3-piperidinylsulfonyl)phenyl]-N'-(2,3-dichlorophenyl)urea;

or a pharmaceutically acceptable salt thereof.

16. A compound according to claim 15 selected from the group consisting of:
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at heroscl erosi s, osteoporosis, gingivitis, viral
waele®easae4 such as rhinovirus and undesired PCT/US2007/067091

hemat opoi etic stemcell release. 26. The et hod

acc j to,claim erein.the IS 1] ct ed

o 8- Bl Fedipovod Sek Pincus 08 sl Blaas i Ak hio-2-
mefy AW hurk£spi ratory distress syndrone. 5 27. The

method according to claim26 wherein the manmal is

af f Nr th-edomi2-hydrxpdi€3S)obpipeudiny el fpuil mberad i Nt(Z-ehloen-3-

28. har paceuti cal conbi nation conprising a conpound
pwﬁﬁ%ﬁﬁﬁ%ﬁﬁn oclaiml or 13 and one or nore additiona

t heNapedHdr6-3-NGsBEh@RT)SN'- ZOchldroCRARIrBRF- BB HLLor di ng
~to claim 28 wherein the additional therapeutic
piperginekiéenylIphenyil kurea; CXCR3 recept or ant agoni st or a

Or%5@%ﬁ%&%%g&gé%%?@?%§g%%h%ﬁ%g. A nmet hod of synt hesi zi ng

oun aim 1l or 13 conprising the
17.st epscoafpoudy] acordhg tonghya fidimk d@ tate aheicigtht phiodadtitically
' ~>-tBu N (Il) 15 to a sulfone

acc(ﬁlef:%%"ﬁéﬁl% % %‘/citgﬁ‘r%o% et1): RI 0O=8=0 X O~~tBu N
1L R R A QU RGPy o 1 v
a pharchaceutically acceptable carrier or diluent.

19. A compound according to claim 1 or 13 for use as an active therapeutic substance.
20. A compound according to claim 1 or 13 for use in treating a chemokine mediated
disease, wherein the chemokine binds to an IL-8 o or f receptor in a mammal.

21. A compound according to claim 1 or 13 for use in treating a disease selected from
the group consisting of asthma, chronic obstructive pulmonary disease, or adult respiratory
distress syndrome.

22. Use of a compound according to claim 1 or 13 in the manufacture of a medicament for
use in the treatment of chemokine mediated disease.

23.  Use of a compound according to claim 1 or 13 in the manufacture of a medicament
for use in the treatment of chemokine mediated disease wherein the disease is selected
from the group consisting of asthma, chronic obstructive pulmonary disease, or adult
respiratory distress syndrome.

24. A method of treating a chemokine mediated disease, wherein the chemokine

binds to an IL-8 o or B receptor in a mammal, which method comprises administering

to said mammal an effective amount of a compound according to claim 1 or 13.

25. The method according to Claim 24 wherein the mammal is afflicted with a
chemokine mediated discase selected from the group consisting of psoriasis, atopic
dermatitis, osteoarthritis, rheumatoid arthritis, asthma, chronic obstructive pulmonary
disease, adult respiratory distress syndrome, inflammatory bowel disease, Crohn's disease,
ulcerative colitis, stroke, septic shock, endotoxic shock, gram negative sepsis, toxic shock
syndrome, cardiac and renal reperfusion injury, glomerulonephritis, thrombosis, graft vs.
host reaction, Alzheimer’s disease, allograft rejections, malaria, restinosis, angiogenesis,
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i socyanate precursor to yield the final product. -62
WOD0200A2424424 PCT/ US2007/ 067091 31. An i nt ePCEUBANE067091
sel ected fromthe group consisting of Fornul as (II)
~>_ ~—
athf'qoeql?rlojsfs( gt@ﬁa;ogﬁwlng&fig &éi{}sea%sglpwanﬂvws t(?esnred

herﬁﬁbfstqs!n@itelﬁxeenkl&éasél ng a conpound according to claim
wherein the RL 10 noiety is protected by an acid

26. | abifhenpﬂmi@cmrdlglgg@ olapn\m ivdierdin theefrml@dl iandlicted with asthma,
subsequent | rei nt r.medi

e B ENEETF Bt T g RGBSy dFome.

27.200Thd 2idthéd aCEokiidD26 Oialh 66 YhbreiStHYHRAEmE] is al¥tictd wif¥, chronic

""SBoc Boc C OC OOC OOH>t-Bu />t-Bu NN
obgtyyptive pulmonary discase.

28. A pharmaceutical combination comprising a compound according to claim 1 or 13
and one or more additional therapeutic ingredients.

29. A combination according to claim 28 wherein the additional therapeutic ingredient
is a CXCR3 receptor antagonist or a CCR5 receptor antagonist.

30. A method of synthesizing a compound according to claim 1 or 13 comprising the
steps of:

A) oxidizing a sulfide according to Formula (II):

R1
I

S
X @)
\©: />—tBu
N

(I
to a sulfone according to Formula (III):
$1
0=S=0
X

@)
/>—tBu
N

(Mr)
B) hydrolyzing the sulfone to an aminophenol according to Formula (IV):

$1
0=5=0
X OH

NH,

(IV)
and
C) exposing the aminophenol to an isocyanate or isocyanate precursor to yield the final

product.
-62-



OO N O N ~ NHOBoc ~Cl "S'1 SOHBoc C 00 S
oHdA / HONII' V1 /I x\NIN HHFHHFHHO O
WORNWDINGRA S S Boc C OOHC OCHO N'NIN NN\NPGI/BSH0H067091
F C and CI 5 wherein Boc represents an acid |abile

r in r ., =64 .
31 ‘p OtA?lciItltlenge(gatg lél-ﬁected g‘om the group consisting of Formulas (I1):
I|?1
S
X O
\I:E]:lb—ﬂBu
N
(I1)
(110):
I|?1
0=8=0
X O
)hﬂBu
N
()
5
and (IV):
Il?1
0=8=0
X OH
NH,
(IV)
32. A method of synthesizing a compound according to claim 30 wherein the R1

10  moiety is protected by an acid labile protecting group which is removed and subsequently

reintroduced.

33. An intermediate selected from the group consisting of:
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V) 7
o] 0 Cl o NG OH
/>—t-Bu />—t-Bu
N . N NH,
o L
o) Q\‘ O\\S/Q\‘H ::S “Boc
S “Boc % ')
o O c. © OH cl OHO Y
OH 0
O J‘I\
NJLN NJJ\N NT N
H H F H H F H H
© D
(0] N N
“SQ\IH ,S “Boc
% O/
0 Cl OH
c OHO = | (¢}
H H H H
Cl and Cl :

wherein Boc represents an acid labile protecting group.

-84 -



