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for IL-8 as well as for GROa, GRO, GROy and NAP-2. See Holmes et al., supra;
Murphy et al., Science 253, 1280 (1991); Lee et al., J. Biol. Chem. 267, 16283 (1992);
20  LaRosacet al., J. Biol. Chem. 267, 25402 (1992); and Gayle et al., J. Biol. Chem. 268, 7283
(1993).

There remains a need for treatment, in this field, for compounds, which are capable

of binding to the CXCR1 and/or CXCR2 receptors. Therefore, conditions associated with
an increase in IL-8 production (which is responsible for chemotaxis of neutrophil and T-
25  cells subsets into the inflammatory site) would benefit by compounds which are inhibitors
of IL-8 receptor binding.
SUMMARY OF THE INVENTION

The present invention comprises novel IL-8 receptor antagonists represented by
Formula (I), and compositions comprising the present compounds and a pharmaceutically

30  acceptable carrier or diluent.



O Rl is selected fromthe followi ng ring systens (a-k): 5 wherein R3 is
H or Ch3al kyl; or a pharnaceutically acceptable salt thereof As used
herei n, "wWorbelikyi2d refers to a |linear or branched sat uratras26wyosmenr bon
group containing 1 to 3 carbon atons Exanpl es of such groups include

met hyl, ethyl, npropyl., or.is pro . 10As d herein "cycl oal refers
to a saturat ed REFOE Pr%ltlﬁya S8&8 B‘ﬁeSrI}OrY@l 1078 wepropaniagas %Prﬁ%n ectxanpr es

of such %&%Pr%ular{i')l dﬁq%oﬁ%ﬁlaﬁewm ri cxygtqlh%wsyﬂt,coﬁ%sh&%a%he ofMetohexyl
and the i used herein, "heterocyclyl” refers to a 4-8 nenbered
saturateddémondnhammmatmuﬁahﬁgaturated monocyclic rrng contarnrng 1to 3

het er oat ons sel ect ed nitr.o | es .of such
ngs nol ude FFEndn oS3 aPRpHLEpaBes oot ssnsEprRe fpoied

pi per azi niydeascambréingnd éHeghokine is ondwhieh BthdIes eh NL-8hedey fé@épﬂ)r ah®{lch to a
5-6 nenbered nonocyclic aromatic ring containing 1 to het er oat ons

sel ect ed Mgt ERIBAS adMinEsHTEE aarrdicsiy pipeunt Eﬁaﬁ@n@@mﬁof Fapnula () or a
2007/124%%%%%%1H§%ﬁggca%Z%ﬁ%mﬁQE nocyclic aromatic rings include

pyri dyl yrro A azolyl, pyrimdyl, pyridazinyl, pyrazinyl,
and the |ike. Ths pusent ihesrgion alst halh&g&n methoddlighibitieg eieshibdingof -8 tdr or |.

As used herein, "C 3alkoxy refers to a straight or branched al koxy noiety

5cont ai nitiideqerioss B cappERL Dewielariyda mhugengn nged Biejeof Wb hrommBeRi n ar e _
met hgyy, aﬁﬁmg& rin®h PPy B 0A oRhFa%0 E{M’rﬁmfldg As used herein,
optionally substitute ess specl ‘ca 2d, neans substituted,
|ndependently at eaﬂEhtHLEDd)ESIJRHHEIONOmiTéHE INWENTIK)]N such groups as

hal ogen, kox eterocyclyl, aryl,. and heteroa such
that the opt: aripood St LRE) ot mbrnEi atishirs Gresem e et o
hal ogen, Rp&ut® three tines, |ndependently, by hal ogen or G _2al kyl .

The conpounds of the present invention may contain one or nore asymetric
carbon atons and may exist in racemic and optically active forns. Al of
t hese conpounds and di astereoners argycontenplated to be within the scope
of the present invention. 1$§p|y§bly Xi sysel egted fromthe group

consi sting of halogen, C _3alk Cs3al no, CF3, and OCF3. In one
enbodi ment, X is halogen. In %gbt' S -Og?ﬁ$ﬁ¥?\aﬁs selected fromthe
group consisting of F, C and Br. /,othen)enbodinent Xis d.

20Sui tably, R2 is selected fromthe~gtoup consrstrng of C3_6cycl oal kyl
phenyP and heteroaryl, wherein the phenyl or hetero :&I noi eties are
optionally substituted, once or tw ce, independently, by a substituent
selected fromthe group consisting of G _3al kyl, hal ogen, CF3, OCF3,
phenyl oxylendn benzyl oxy; or

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

20 R2is 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;

25  RI1 represents Cysheterocyclyl(CHz), 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;



R2 is phenyl substituted by methyl enedi oxy or by

(di - hal o-substituted)-nethyl enedi oxy. 25l n one enbodi nent, R2 represents
phenyl , ompOi20mai2k4z4substi t ut ed, i ndependently, once or PETAS00P6HI1
substituent selected fromthe group consisting of Ch3al kyl, hal ogen, OCF3
or phenyl oxy. In one enbodi nent, R2 represents pyridyl, optionally
substitut®%®td once by hal ogen. 30l n another enmbodi nent, R2 represents pyridyl
substituted by chloro. In another enbodi ment, R2 represents phenyl
substituted by difl uoronethyl enedi oxy. In another enbodi nent, R2 represents

03_6cycl&dﬁkyﬂeﬁeWﬁb20®6ﬂﬂkﬂﬁ@@ﬁﬁgﬁﬁﬁﬂﬁﬂ@ﬂO67091 | n anot her
enbodi nment , éepresents hal onet hyl phenyl , §é|halonethylox henyl ,
dlhalophenyl % hyl phenyl or nyl oxyphenyl. In a her
enmbodi nent , N epresents 3-fhyoro-2-net hy , 2- N
trifluorometRyl o yphenyl, 2gChl 9y o-3-flup , 2-et hy&phenyl or

2- phenyl 0>a) . 5ln arot

anot her enbo nt, R2 repre s 2-chloro yridyl.

represents Ca—sheterocyclyl ( i :

optional Iy substituted, independently, once or tw ce, by a Substituent

sel ected fron1 e group consisting of Ch3al kyl, C(0)OR4 &gd C(O)R5 and

10i n whi ch R4 d R5 are, inde dently, abkyl; and n'WYs 0 or 1; or R

is selected frnn1a group CP kting of the follomnng ring s\st‘ns (a-k):
geyel y1l noi ety

wherein R3 i |aIa . 1%In oneﬁ§

rmietyisep)yrrglldlnyl one enbodi

is selected t he grOUo sting @) & g yl and
pyrrolidinyl. 2007/ 1244 A'CT/USZOO?/O. I n amqitter enbodi nent,
Rl is selected fromthe group consisting of pyrrolid nyl hyl , azeti dinyl,
pi peridinyl, pyrrolidinyl and ethyl-1-piperTidnylcarboxylate. In another

enbodi nent, R1 |s selectdﬂBfron1the group consisting of 3-
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pyn- oI|d|nyI th azetldq N, 4-pi peridi 3- pi peridinyl,
3-pyrrolidip a d et hyl - 1- 5p|ser|d|nylcarb xyl ﬁte Suitably, nis 0 or 1
I n one erRddi nis 0 ahot her enbaodi , nis 1. In one

enbodi rrent epreser]) et erocycl yj noi ety selected fromthe group

5  wherein R3 is H or C;zalkyl;
or a pharmaceutically acceptable salt thereof.
As used herein, "Cjzalkyl" refers to a linear or branched saturated hydrocarbon
group containing 1 to 3 carbon atoms. Examples of such groups include methyl, ethyl, n-
propyl, or isopropyl.

10 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

15  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
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10consi sting of 2-azabicyclo[2.2. 11heptyl, 8-azabicyclo[3.2.1]octyl,

8-net hyl- 8- azabicycl o[ 3.2.1]octyl, 3-azabicyclo[3.2.1]octyl,

2- azabi cywbapw/242oct yl , and 2-oxa-5- azabicycl of 2. 2. 2Po&tupk007/067091 | n
anot her enbodi nrent, R represents 3- exo- 8- nethyl 8-azabicyclo [3.2.1]
oct-3-yl or, 3-exo-§-azabi.cyclo. f 2. 11qct - 3- SSuttabIe Phatnﬁg&utically
accept abPECILEPRACYA G AREIAHC KiRghTlig pELY: miar vearh heare TG ude
basi c sal&ﬁd&%nnqgﬁgﬁ I ICarffle @kgani ¢ salts, such as hydrochloric acid,
hydrobronlc acid, ‘sul phuric acid, phosphorlc aci d, nethane sul phonic aC|d
et hane sulphon%nwadhdfna tetlogenZ or thalertefars tock.dl, Bastkric acid, citric acid,

| actic acid, oxali aC|d“ sugci nj, ¢ Cld | cic.acid, benzoic
acid, salicyli &Beegheﬁyi i & éﬁ%aéﬂﬁgﬁﬁﬁggﬂFhﬂgéggxy?ﬂ“3 dition, 20
phar rrécelébm@alhﬁ%;l arvepbabh®nsalbkemples 6P AROK B Abd Eeemaran(eﬂ)oxmh@lﬁo be
formed wth a pharmaceutically acceptable cation, for instance, if
substltu@ﬁHXQV@B@pKWﬁ%pKEé@iﬁmé@ﬁboxy moi ety. Suitabl e pharnaceutlcally
accept abl e cat t s i I r d i nclude
al kalpi ne. al k& S?l[r%gd géarr% eﬂtlolﬁgfrfay%bsﬁtuta&o 1?1%13& gec?gcanﬁocfeﬁﬁ%{" (?Ié aﬁgns
|||ustra@mwmnneﬂﬁmﬂm&&kmﬂyuhea@raﬁeﬁ&umUMannmﬁemnehugemcbghn@sesnot

limted to; 25N-(4-chl oro-2-hydroxy- 3- 3-ex0)-8-net hyl-8-azabicyclo [3
. 2. 1] oct slogylll ]%m% Tovly 1 pesya )h@tqrqczclﬂ @efloa@h?&rﬁwb ﬁwyféatrtéeowlonal N-
%?t ?Ih :Olor l%]? é@%&ﬁ%bs‘?m cept or Xal%éeunl for?en & lt]nPeeEi{] els} N- {2

N43- ( 3- aqﬁkﬁgwﬂﬁﬂﬁ hOQ(gQMEﬂQ 2 hydr oxyphenyl1-N - (2-chl oro-3-pyridin
yQurea; 30N |1 6r o- 2- hydr oxy- 3[ (3-pyrrolidinyl methyl)sul fonyl | phenyl |

-N1- (3-fl uoro- ”IQLe cn@phyn(bh)éﬂmrp@at 1nvent10n may contaln one or more asymmetric

N43- ( 3-azeti di sul f on chl or o- 2- hydr chl or o-

1 vor opn ey el AR o s RiCa s G YRR g it SE ifbottaas

| or o- 2- hyidd @iayte&o&ﬁbrs)&reebﬁteﬂlmted to&iéMﬁlﬁﬂﬂﬂie)sl@bﬁdelﬂle Mlefcht 2n@htibd. uoro- 1
, 3- benzodi oxo0l-4-yQu

N-P- (13- azet | dlshlytﬁ@w Xémﬁit)clqi%wmébeogrzmhmwlyg Ré Aglprew, (i-3elkylubr-gilioxy

nmet hyl ph SML# Qwﬁg ch 1 oro-2-hydroxy-3-(4-piperi dinyl s quonyI)ph
enyl1- NL IoFo- -pyrldlny)urea N {3[(3-ex0)-8-azabicyclo [3.2

| oct - 3-yl sul f dnyiddedbedimen X2is hyldpoxyphenyl | - N - (2-

chl oro- 3-pyri rea, 2-chl.oro-3-fl uorophenyl

{4-chl or o- 2- hﬁeﬁ Oﬁ@ffﬂﬁhﬂ%g}}@(m %ﬁﬁ% r))glap? Wﬂgﬁﬁgnﬂ}l angyRra;

10N44- chl or o- angﬂ(&ﬁ%%dﬁﬂelglgqgcﬂl nyI sul fonyl ) phenyl KN - (2- et hyl phenyQur e
a; N[ 4-chl oro-2-hydroxy- 3-( -plperldlnyIsquonyI)phenyIkN— {2- [(trifl

uor orzet hy poxy|Suftebly) R2 isrsekected from the-group consisting of Csscycloalkyl, phenyl and
é?h;PLﬁ;%é&?%gr Oﬁér- 3-1&1& 3@11&?-09 Men[er%latl‘y‘i“ no}fetlselsJ lalteooqj\{lollﬁp 1%|stit’uied- oN_ncﬁezo-r twice,

{3 [(3-exm) &&mplw@é&k&u@m%e@ﬁea@mﬂ ﬁelgfr&rpvdo]nsén@bmp;a&thIdgéﬂ rhenyl }

-N -(3- quoro nethyl hen I)urea

{ 4- chloréxﬂﬁhﬁﬁmwkyygnﬁg (3QD9h olldlnylsulfonyl]phenyl -N- (2, 2-di f

-1 N44- chl of p-.2r h id
iy sul B PEREROPERR RS i Racttty BERP iy B il iRy
N44- ¢kl or o- 2- hudﬁ@&mb@dlﬁﬁn@m&élbrdsdﬂyd Iﬁehﬁoap‘thdxﬁnemytbdﬁwtec( IndRbbdephigynclir ea;

N44- chl or o- 2- hydr oxy- 3- ( 3- plperldln sul fonyl ) phen 2-chl oro-3-pyridin
yourea; KF AViERI s S%tyem@ﬁl;ﬁct@ {ronpihsroum Goppisting u SPBW yplagrp, QOE: or
phenyloxy.
In one embodiment, R2 represents pyridyl, optionally substituted once
by halogen.
30 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-



[(trifl uoronethypoxy]phenyll urea; 25N

{4-chl or o- 2- hydroxy-3-[ (3R) - 3-pyrrolidinyl sul fonyl ] phenyl -N - (2-
[(trifluowoanMypnxy]phenyl } urea, N- PCT/US2007/067091
{4-chl or o- 2- hydr oxy- 3 [(38) yrroI|d|nylsulfonyl]phenyl -N -(2-chl oro-3-

pyri di ny) urea,;
| oct - 3- yl sul f SR§AAth f‘é‘Fho&FBerE‘ fﬁ%% la%élﬁmet epzl P hhalGricthyloxyphenyl,

30( phenylgneydghRenythibB&iyl or phenyloxyphenyl.
Na4- chl o e o Py e ¢ onyl ) phenyl kNA2-
(phenyloxy)phémyh@hmeamXMMmMBORZtqm&&ﬂﬂd9@Tkm®2€@@h@@h@9& 2- et hyl

hycir oxy pRGTYT PSS B 25 BRI R B byt ARUPRa POy 2 RIS pfeny .
3-[(3sexo) - 8- qﬁamtﬁwén@oo[dﬁnexﬁ R} eghres3nty hateplfi@ny! ] - 4 chl or o- 2- hydr oxyphenyl
-N -(2- chloro-3- quorophenyCurea

5N- 0- chl or o- 2 Ingertbstyenthadims)t. R2 gpriesents drajared-pidpll phenyl | - N 43- f | uor o- 2-
met hyl phenyeu t
(phenyl oxy) phesﬁlgﬁlilg ]QYL pg‘%sr% t{s %18€4t9&§%%@1q§)ﬂ he??lkﬁhe{}}e[tépcyclyl moiety is
- pi peri dlo@ﬁ@l@dﬂb@&b&tﬁﬁt@d ibdependently, once or twice, by a substituent selected from the group
{4-chl or o- 2- hydro§¥ 3-1( yn ol |d|nylsulfonyflphenyII-hMZ-

P

10( pheny ICBRYS g %ﬂkélac(()))OR and C(O)RS; and
N ( 2-,¢hl f (.4-
p|éer?dl2@8@§F#gﬁ§?f@ﬁenyﬂmugﬁée&ﬁ}Qﬂsdﬁ¥%xﬁfgﬁwgat6 chl oro- 3-(

{[(2-chl @ro-3-fluorophen yflam noi carbon yl am no)-2-

hydr oxyphenyl ] sul fonyl - 1- eridin r | at e;

UL Y P IK Sh3Hd Botmanb s ok b R Y bt sigms (1K) - 5.

pyn-ol i di nyl sukgonyf | phenyl | Wea; N- (3 chl or o- 3- quq@Qphenyl)-N-
0- chl or o- 2- hydt oxy- 3- R3R) - 3- pyrrolldlnylsulﬁonyflphenyl } urea;

N- {4-chl or o-2N N- y f onyl ] phenyN
-N-(3-fluor 14-chl oro- dfoxy-3-[(3
S) - 3- pi perd)d b- 3- pyrlddl ea;

N- (2-chl or o- 3- {4 chl or o- 2- ydr oxy- 3-[ (3S) 8-

pi peri di nyl su
25N44- chl or o- 2- hydr oxy- 3- ( 3- plperldlnyIsquonyI)phenyfI-N—(3 fluoro-2-
met hyl phenyeurgg; N-(2-chloro- 34| uorophenyl) - N44- chIoroR% hydr oxy- 3- ( 3-
p|per|d|nylsulﬂonyl)phenyllur a; and

N44- chl or o- 2- oxy-3-(3- |d|nylsulf yl)phenyfl - N- (2, B- di\chl or ophenye
naceutlc Iy a ceptabRB sak\y” t hereof Suit yAthe salt is
salt. h)

urea; 30o0r aEf%éJ
R3\
N /f:\
N /’N
j) k)

t he hydroéﬂ
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.



i n one enbodi nent, conpounds of the present invention include, but are not
limted to: WD 2007/124424PCT/ US2007/ 067091

N44- chl orwo2etyiduany- 3- (4-pi peri din ylsul fonyl)ph netirgiraisesoyocren;

N44- chl or o- 2- hydr oxy- 3- ( 3- pi peri di nyl sul fonyl ) phenyl kN- (2- chl or o- 3- pyri di ny
%J\lr ??’2_ gl;” gfﬁggﬁ%ﬁ@%@%@ﬁgi Es(s%@cfeﬁ_f‘rooyn? Eh%l érgﬁpngolnzlg{iflg g%/ Il))ltpoqi%?t}glllmethyl,

N44- chl OraQét?diﬁM,d(ISi?é&Ydiﬁylﬁ FyrRd1REE dh ¥ L fAH ARGyt [ 2-
(phenyl oxy) phenyl Jurea; et hyl _ o _
44[ 6- chl or o- 311 ffigtBerfdmbmdonehtnidt deishtsdyionathermdaaednontiing obdd no) - 2-

hyd henyl.}.sul fonyll- 1. -piperi di. box,.ylate; 10N
(301 03 DRSO LBY et -r Bl e Sy SRt > R Mo ang sk pheny
-N - (2- ¢PlayRatbdiglaanhenyQur ea;

N-{4-chl oro- 2- hydr oxy- 3-[ (3S) - 3- pyn-ol i di nyl sul fonyl ] phenyl I -N - (3-fl uoro-2
- met hyl phenySuitplds; n sthhgn1.4- ( {6- chl or o- 2- hydroxy-3-[( f[ 2-

15( phenyl oxy) \: r.bgnypar ni ncdphenyl } sul f onyl ) - 1- pi peri di necar bo
xyl at e; ‘iﬁﬁ%%ﬁlﬁlﬁgi&?%@@dr oxy- 3- [ (3R) - 3- pyn- ol i di nyl sul f onyl ] phenyl

-N-[2- (phenylpxyjthlresmboldines; nis 1.

N- (2-chl or o- 3-fl uor ophenyl) - N 44-chl or o- 2- hydr oxy- 3- ( 4-

pi peri di nyl sullf 8AEN %ﬂwé B aapresanés hiateracyqylgueiptyselsctsd from the group
[ (2-gh! orQrds r | A,R0LEar Dak; yé sl fraoyl
20 or st dHOLORGEDINY RTIERYE BLDIBCIIOXY BORTY S LR

{ 4- chl or az&bityeth(dRyHBetfl, 3-a3)biByclePr bitgll, 2razhlsinydlojdy2.2 Jobtyhyhd Proxeds-
N-(2-chlorq-3-fl ophenyl)-N- {4-chl oro-2-hydroxy-3-[(3R)-3-
25§)yr rol iaﬂﬁﬂwciﬁiz‘%%ﬁ]’ hgni/l } Br ea; I\I—y v-3- L3R

{4- chl or o- 2- hyglr sxireBehbothicsr, Ri1REHrestntY-Skd-8 GrthyPREABldy crolf3 2( 13 -okt-891 8r 2-
nmet hyl phenyQur ea;

N- { 4- chl Graxo28-hxediayxlp-[3-2.(188)3-8L pi peri di nyl sul f onyl ] phenyl

.1-1V-(2-chl or0-3- ri di nyQur,ea; 3 2-chl or o-3-f | uor,ophenyl) -

(1 ettpor o b pottiails PR RRS Reoc RN AT B Fdom st AGRe SPE e art and
N44- chl onigclgdd badicaX s &iﬁ@hﬂ@%ﬁﬂ oﬁigaﬁicydaﬁsﬂsuﬂpﬁ%a)d@(kthﬁfﬂd dcid\hidroblongie acid;
nmet hyl phen%eurea; WO 2007/ 124424PCT/ US2007/ 067091

N- (2- chl sripheri¢ paidrmborrheyivycid, methane slphaningeid.oilang spiphonic acid, acetic acid,
b et of 18 BRI ORia Bl ncid pxlprishaissiaess, ymarie arid: BBkny oy
rea, or acihbénraiveidid, salldylic acidgpticablaectralcid dmdanaafklidbhaid anoiddriorgenbodi nent ,
Corrp()216| ndsphglfma;[cgl?tic%{lg igcil&)tafb{]evsealﬂg i0 Qorrilgo({llnlcjig gf Fobrurntulafjl (rI)emg;? talso be formed with a
pharmaceutically acceptable cation, for instance, if a substituent group comprises a carboxy
moiety. Suitable pharmaceutically acceptable cations are well known to those skilled in the art
and include alkaline, alkaline earth, ammonium and quaternary ammonium cations.
[lustrative compounds of the present invention include, but are not limited to:
25 N-(4-chloro-2-hydroxy-3-{[(3-ex0)-8-methyl-8-azabicyclo[3.2.1]oct-3-
yl]sulfonyl} phenyl)-N'-(3-fluoro-2-methylphenyl)urea;
N-{4-chloro-2-hydroxy-3-[(3-pyrrolidinylmethyl)sulfonyl]phenyl } -N'- {2-
[(trifluoromethyl)oxy]phenyl}urea;
N-[3-(3-azetidinylsulfonyl)-4-chloro-2-hydroxyphenyl]-N'-(2-chloro-3-pyridinyl)urea;

30 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;
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limted to: N 3-[(3-ex0)-8-azabicyclo [3 .2.1]oct-3-ylsu

| fonyl ] -4-chl oro-2- hydroxyphenyl -N -(2- chloro-3-fluorophenyQurea; N

{ 4- chl or ow-2hgmdesey - 3- [ ( 3S) - 3- pi peri di nyl sul f onyl ] phenylPCTAIN2¢03/06100Dr 0- 2-
10 net hyl phenyeur ea; N

{4-chloro-2-h xy-3-1(3S)-3-pj peridi.nyl sul f onyl ny11-N-(2-chl oro- 3-
pyri di nyQur ea%ﬂfﬁcmorﬁé%ﬁg‘%ﬁﬁ}r‘@:ﬁépﬁ @f%ﬁ%@ﬁﬁﬁe—'&ﬁ% '(%?z'dlﬁugm'fﬁ'

{4-chl orq,—egz-otay(giromyy-l)’%ﬁga.SS) -3- piperidinylsul fonyliphenyll urea;

15N44- chl or o- 2- hydroxy- 3- ( 3- pi peri di nyl sul fonyl ) phenyl kN- (3-f | uor o- 2-

met hyl pheny Quie$3-(3-azetidinylsulfonyl)-4-chloro-2-hydroxyphenyl]-N'-(3-fluoro-2-

N- (2-chl or (%-)a-f | ugr ophenyl) - N 44- chl or o- 2- hydr oxy- 3- ( 3-

pi peri di ﬁ?ﬁ‘% pl?e&;{ 8Pfenyl i urea; and

N44-chl or o- 2- wm-@muro?_z@dﬂ@kp@t@%iﬁaﬁ{cﬁwmfmbbEﬁ@wm«%@(aﬂ&ocb-ﬁﬁmlﬁﬁm@ﬁyOJ
rea, 20or a pharnmaceutically acceptable salt thereof I n anot her

enmbodi ment, copliFdeodS-azabicyelelSeht lorhratulfonyli-Achipde-2-bidroxambemdt-N13ri t ed
t o: £4-.c - 2- hydroxy- 3-[ (3S) - 3- pi peridi nyl sul fonyl ] phenyl }
-N-(3-1 ﬁgiré%o- gdbyr?r{:%&)ﬁf)l?% enyQurea; 25N {4-chl oro-2-hydroxy-3-[(3

S) - 3- pi peri di NekBuhibanyluprphyhyl LN-N-CRIoedR-diyarody-PYB+ di nyQur ea; and

N- (2-chl oro- 3-fl uorophenyl) -N- {4-chl oro- 2- hydr oxy-3-[ (3S) - 3-

pi peri di Wﬁ%@lﬂ&lﬁ%ﬂﬂﬁﬂﬁéﬁgmﬂuﬁlﬁl@é‘é}uf(% a pharmaceutically acceptable salt

(e g vo 200V O ST e,
oxidizing a s -[4-dlﬂome@{hydiﬁomg—3t-((4-ﬁmﬂﬂhﬂsﬁlfdny})pmyl]aﬂ 'e{2a sul f one according
o o b0 by ELCLPZLT0 the sulfone (0 an
N-{4-chloro-2-hydroxy-3-[(3R)-3-pyrrolidinylsulfonyl]phenyl } -N'-(2-
ethylphenyl)urea;
15 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;
N-[4-chloro-2-hydroxy-3-(4-piperidinylsulfonyl)phenyl]-N'-(3-fluoro-2-

20  methylphenyl)urea;
N-[4-chloro-2-hydroxy-3-(3-piperidinylsulfonyl)phenyl]-N'-(2-ethylphenyl)urea;
N-[4-chloro-2-hydroxy-3-(3-piperidinylsulfonyl)phenyl]-N'-(2-chloro-3-pyridinyl)urea;
N-[4-chloro-2-hydroxy-3-(3-piperidinylsulfonyl)phenyl]-N'- {2-

[(trifluoromethyl)oxy]phenyl}urea;
25 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-

30 (phenyloxy)phenyl]urea;

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



(1'V) and 10C) exposing the am nophenol to an isocyanate or socyanate
precursor to yield the final product. The present invention al so

i nvol ves wowved7/i2nt2e¢r nedi at es sel ected from the group comeiraiseevg/oefootor mul as
(1): RL 15(110: WD 2007/ 124424PCT/ US2007/ 067091 R1 0=S=0 and (1V):

Rl 0=S=0 (IV)_5 The_c unds_of Fqrmul 1 be oht ai hed by
appl yi ng synt F&M1 é%@&@@&%?égﬁ? -%@WW%@%&@@%&@@HH? {' he Schene
1 bel ow. pJhRx§YDASIBRNVbARAdfRErbok Jitese Schenmes is applicable for the
produci ng”conpounds of Formula (1) having a variety of different groups

whi ch are r ead¥-¢8h[(3eenw)-Gydzabicpgolidch blockHybsul foud hit schivhd-Chhyalrexypbemyd bIN-(2-
10pr ot ectﬁfi qq)achi eve conpatibility with the reactions outlined herein.
Subsequerf 029%%? HOLNCBRDUTE, t hose cases, then affords conpounds of the

nat ur ¢ gener aiN-Y48hRed-036droxPBR3 S Ne-pyfBAdiNYEL S| PSR e (BSluaR)-2shed,
further conpounds of these fornulas nmay be prepared by applying standard
t echni quésctihydphdnyhetsaonal group interconversion, well known in the art. WO

2007/ 124424Pbc)ghgig%%;_/cBlggoqgghg&%%%ghz_a) aryl phosphine, DMF;, al) I. BuLi,

ii. sulfur; ase; on agent; d) H2SO4 or HCl; e) R2C=N=0
or R2CON3phenyloxy)phenyl]amino}carbonyl)amino]phenyl}sulfonyl)-1-piperidinecarboxylate;

N-{4-chloro-2-hydroxy-3-[(3R)-3-pyrrolidinylsulfonyl]phenyl}-N'-[2-
10 (phenyloxy)phenyljurea;
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;
15 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;
N-{4-chloro-2-hydroxy-3-[(3S)-3-piperidinylsulfonyl]phenyl}-N'-(3-fluoro-2-
20  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;
25 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;
30 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:

-9-



in exanples where RI contain a 3 or an aromatic am ne noiety or noieties,
the 5 conpounds of Formula (1) may be prepared according to Schene 1. The
sul f onyl wbl20071de421 (prepared accordi ng to WO 01/ 68033APCTIUse@7potoat ed
herein by reference to the extent it teaches how to prepare Schene 1, 1

conmpounds) is ced orres d|n t hjol 2 un condi tions such as
tri phenyl phosrﬁtf‘ﬂ Ipgp- roﬁ&’% 3;4 $“\‘f£’il su bﬁéﬁ?ﬁgtﬁﬁd(%zﬂ%?/ be prepared by
quenchi ngngﬂlc;;ﬁ rQyhHesROoNdi ng |ithium 10 ani on (see WD 01/ 68033A2,

i ncor por at e Rer éi'n by reference to the extent it teaches how to prepare

Schenme 1, 1 c@\trtfbulnids)ﬂﬂwdﬂmxstil-(ﬂtmpQrsbnySﬁdnyl)ahanyh]-N‘F(220h1cg0t3h1ey*rldlnyl)urea

acconpl i shed 1 ea 'n group
such chl oro, E\{é%rﬁﬁ%f%g y Foxs’[rh'&éﬁ}i#'eyrrmﬂ&flhlél_@?@iﬁﬁ b% 'tg‘ggg G(IJ' [

resul 5i ngysudinki)dRs; 3 arc then oxidized to the sulfoncs 4 by exposure to an
oxi di zi ng agent such as hydr ogen peroxi de. Hydrolysis of the 15 benzoxazol e
moi ety yi el ds N- Iffed@lm‘%%'bﬁéﬁ%}’% @-pipgreiny e fanybphenyd-¥xlBosed to an

i socyana i i socyanate precursor which nmay be transforned to

t he icocgglheglg'l&yﬁ%eﬁ}?ﬁh&rhl S reaction produces the final urea 6.

I n cases wher ethyl 4cioéHchions 34 { [(3-Gluozb-2Mmdiiey | plicdlyBeinam | kybanyBamigs)adip or a
simlar acid | abil e pr otecting group, the conmpounds can be prepared as

out | i ned hygrosyplsmxlIsulfopyks - boingri @ﬁ@art’%’?yﬁgéﬁ on and hydrolysis is perfornmed

2007/ 124424PCH) 5007 067000t T 7 Logirt S oab s 2pinrapramaty Gy

has to behleo-Atftmdepdedyrcch can be accorrpl i shed under suitable reaction

conditions su drid sod j de yi ound 5a.
Fol | owi ng ur eg\Pt{%FHgf 83‘yg¥ %&é%?‘@éﬁﬁo Eé& m%é 'E\L%'?]ﬂ@od 'sired
product fhdnd n?,%fyac conditions such as 4N hydrochloric acid in 5I

, 4- di oxane. F| na the resulting amine may be further el aborated by an

operation knowthyﬂé({{ﬁ@bbrcs-ﬂtﬂyﬂmwﬁﬁ[(ﬂﬂi’e art as reductive amnation to form

by e Tl B e R e tony e s bR A et 1 or oo

| nt er medi at es Nta4-chRyro- Q&hyd?ox@nﬂ (8R§395ye@ﬁatnytsqueﬁyl phegylnedlijat es in Schene
2. 10SYNTHETI C EXAMPLES The fo[ | owi ng exanpl es il ? ustrate the invention.

These exé?hﬂneb)xa}télemdﬂufﬁ%tended tolimt the scope of the present

i nvention, but IIed artisan to prepare
and use the co %E@g{ogﬁuw rgﬁ)og: Lpaﬂgl%i?ha@ 4t he present invention.
Wi | e parptpeeluhgrﬂsuﬁ’ﬁb;algbhmgnlt]@re@f the present |nvent| on arc described, the
15skilled artisan w ll appreciate that_ various chan%es anc}i nmpdi fi cati ons

can Béf made wet%ét{[g@blgrq ﬁr{é[(?gbth} ﬁfl@&iéﬁltetly%%ﬂng wfnblr apnH®)2nvent i ond
ref eny F&e?%ﬁ&ggg FJanﬂrP tp%rl ?E%s“t%ﬁ% er rine refers to a saturate

aqueous S rchl oronet hane, THF refers to
t et rahydr of ur ah(2- cM@Wb@hé@dPN’F/{MSREWM@aﬁQy 3EE(3$):3-I‘ efers to ethyl
acet at e, 0 hexane, IMS refers to industrial nethylated

Hex..and r
spirit, -pgﬁygh&lgylélﬂgoqyﬁpggt}yl Mt net hyl ether, DVF refers to
di met hy! f or man. @zachlﬁﬁacsﬁharo%ﬁenﬂﬁt\]er{&cﬁera inyewxylpmﬁ%bo nyl. Unless
otherwi se indicated, all tenperatures are expresSed in C (degrees
Cent i2gr a@eﬁollﬁlnylsulé@mﬂpbﬁ@lhﬂeabconduct ed under an inert atnosphere at room

Jeol Dol a2 (00 WREY CHNERS Gl ER - nert il uRRT R B N BERGT  art o

per m || ingAhyipidAy)bredni ts). Splitting patterns descrl be apparent
multiplicities and are designated as s (si ygwe ,.d (doublet), t (triplet),

g (quartet), (N;l ﬁﬁhlpmrﬂﬁWéfQXy-H(@ﬁhﬁtpﬂmm 1f91®}’1(}ié@)1}’1}11‘®t§ﬁt0é1§§0ét herwi se
st at ed, S, aﬁ ) "col um chronmat ography” refers to flash col um

chr omat oé) aphy ‘on SI |ica using the stated sol vent systens. LC- M5 dat a
wer e 30bt ai ned N(R-ehlbtvel-flaofdph&o BX'-Si-ohloto-Qhgdraxpad-g3 8 M5 APl - 150 conbi ned
with a Shimdzu LC system (SCL-10A Controller and dual UV detector) or on a
Wat er s miPEREISHYSUHonddrhsnHedredi t h a Waters 2695 separatl on nodul e.
15Starting Mat h»opanam de:

3, 4-di chl or oarlt\?H ﬁlgoﬂo 1% h%&%\gs@aﬁgéﬂ@gd [ n%)fpgen%u ﬂ:Zt'%ddrgtzhe sol ution
was cool emst]tlyip]i@y()urestjdl um hydr oxi de (140.7 g of a 30% aqueous sol ution)
was added under mnechanical stirring. Bival oyl chloride (125.9 nlL) was added
dropwi se while keeping the 20inter nal'1te'rrperature under 35 C. After the
addition, the tenperature of the reaction was naintained at 30-35 C for a
further 30 mn. The reaction mxture was then allowed to cool to room
tenperature and subsequently kept at 0-5 C for 1 h. The resulting
precipitate was filtered of and washed with 600 nL water/MeOH (90/10) and
then with 900 m_ water The resuItlng solid was the dried |n a vacuum oven

o, —_r—~ o~ r A NS - RIR B /A Ir~7 IR AN/ A Ir~\ ~ N A~ T ~ N A



J=9.0 Hz, 1H), 1.22 (9H, s). Starting Material 2:

6-chl oro-2-(1, 1-di met hyl et hyl ) -1, 3- benzoxazol e- 7- sul fonyl chl ori de:

N (3, 4- diwbl2oe7opineay 1) - 2, 2- di net hyl propanam de (121 g) wag/use@sobwmwed in 720
mL 30 THF and the solution was cooled to -50 C. Butyllithium (433 nL, 2.5N

in hex) was added while keeping the jntern enper ature between -45 C and
-35 C. (final %&fﬁh\mm—'g@“@ﬁo.plhﬁ-%ﬂh&ig'&ﬂgr%ﬂ’&&mggg" n. An hplc check of the
reacti Onpme)ﬁfdﬁfy@sul[f.gﬂf%%qyﬂﬁ@& aagl0 % of WD 2007/ 124424PCT/ US2007/ 067091

the starting material renained. An additional 35 nL of butyllithium was
added at -30 Ql-ghdhlohe2- hpdoxyGr(3neipcratinylg0fonyl)pary(-Ne2, adichlordpden@pired; n

(HPLC. no signifi ﬁant C anHe). TP@ reﬁ%ti o& m xture was cooled to -45 C and
S2 was bubbl €4°PROGHITHE"S 8F TP }'?S& {R9Yat ur at i on appeared to have been
reached. SubsaefugdthédomBoaemER asdnh RNl ¥ tHE Brod@it isfonfib® theldeSbuk@rd @t0 C for

45 mn. Argon (2 doubl e-balloon vol unes) was bubbl ed t hrough the solution
f ol | owi ndimiffiddd: t he reaction mixture was cooled to -5 C. Sul furyl chloride

(58.8 ) was.added whi lee ' gl e W quent |y,
t he reaction rIr\l? g?ﬁ&e%g akéé%%t%%égﬁl%%gg %%ﬁfg}iﬁlg(“agﬁ@ @gdﬁ‘i?iyé’ﬁ égﬁfgd c
was addedhmnel3tthersphehiiy@eayas concentrated, washed with water, saturated
aqueous sodi um bi carbonate and brine, 10dried over MySO4 and t he sol vent
was evapor at edVitfreiErrd:-hytrxyel-l(de)-Aairsridgyy leyfoayldphenyle oN'dAdluRse 2t r i t ur at ed
wi th hot hexa ield: 87.2 g 1H- NVR (DMSO-d6) 6 7.60(d, |= 8.4Hz, 1H),
7.34(16, M= @%ﬁllg@?’m, | .43(9H, s). Intermediate 1: SH  15Starting
Material 1, NN-344hibreBihydopdyenj(3S 23 pimtiriditytspl fonpferani} -2 prhépaided

accor di n% taw&gOU 68033A2, incorporated herein by reference, to the extent

that it PEIEHES"tHe synthesis of Starting Material |, also described above)
was di ssol ved N-(Q-Qﬁlﬁro-[ﬁﬁu()%ger?a-l\?-t{Jﬂ-‘%ﬂloﬁQQl rdx9-3-[(3S)-3under an argon
at nosphere. n-BuLi (160 nmi, 2. i n hexane, eq.) was added dropw se while

keepi ng theridempatfanylimhebel}owa- 60 C. Once all the n-BuLi 20 was added, the

reaction was Lrred -5 'V faor .1.5 t hen copl ed t10,-40 '\ and sul fur

"sul fur ower s™ adde ring - to room
or 11 ovey L FEPSey desy adeeibe Bl B H RS g hioroo °

t enper at uﬁ@h}qymﬁm)gﬁh;. After stirring the reaction mxture at -10C, the

sol uti on changed col or frogﬁéel | ow t o brownl orange. The reaction m xture

was cool ed t o No(C-chlornéflyarpaped)-N-thclinorehydoryti@n (200 nml) and stirred
for 10 man,_ . I ) separated and basified 25 wth 2N NaCH
sol uti onpgbgn-gﬂﬁls%wgﬂblﬁﬁéﬁX%%’%mth Et OAc. The aqueous | ayer was

reaci di fi ed WN--2iNbHCI-hgdlow {303 -piperédiowlbul fudy plreng 1 |eXt 2e8cdie Hlovéphbnyl)urea;

di chl oronet hane (2X) whi ch was washed with water, dried over Na2504 and
conceéfit r at ed. OTR&heAGEUREY detePiREl 3theefd by col umm chronat ogr aphy usi ng
1> (E08al ey okl A SAAROST B blesort Mo D i 7- 30 (m
2H), 4.08 (s, 1 , 1.50 FQH, S). I5?2:"’(51Ai@ternakﬂi?e\sleerﬁtf/, Ir%termeéii ate iél?os

pr epar ed linmtedhte: f ol | owi ng way: WO 2007/ 124424PCT/ US2007/ 067091

Tri phenyl phosphi ne. (89q) S dj | yed in. 20 2..2m). The
S0l bt L on s 6T Ehore A R s Rl o r ekl i G atS Zaced a
sol uti on p@dthiPgen§tyaRkor o- 2- (1, 1-di met hyl et hyl) - 1, 3- benzoxazol e- 7- sul f onyl
chloride, Starting Material 2, é(pre ared according to WOO /68033A2,

| ncorpor at ed_ Rerichloby 2rhofierariKSL6 pitveidastsHbny ey - edohbwost he

synt hesi s_of,. Séartj ng, Material 2, also described above) (35g) in DCM
(100m) (?\789“@ Y ntites mai nt ai ni ng the tenperature bel ow 15C. The reaction

m xture was StN-(2-eloRl-3-fRerphempENat 4erlotdder divxkropes)-for 18 hours. The
reaction m xture was quenched using 2N hydrochloric acid (200m). The
phases wdireridiyhutfoadlrtwayl ieaor gani ¢ phase was evaporated in vacuo. The
resi due i j oxi de (400nm) and 10stirred rapidly
for 3 nogr B PRasBaranl oehiftul NSt

iltrati on and washed with water. The
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conbined filtrate and washings were cooled in an ice/water bath and
acidified using 5N hydrochloric acid to -pH I. This was extracted using
TBME (400w0)2007Thed20r gani ¢ phase was dried over magnesi urCsaist@rmcmnd
evaporated in vacuo to give Int er medi ate | (22 85g) as a brown solid. 15
Internediate 2: (General pr “e ﬁ)SA spensi on of
(R)-(+)-3-hydroyxpi peri di ne oG+ DCM (20 nL) was added
Et 3N (3.04 nL g&gqg t he
weekend. Wat e?h%?késrgr%{_%mng)éua e%’ cﬁéh ‘??@%E’%%%MWI%M S{aﬁ@%forrbl ned
20 or ganlﬁe‘)soxwézmgmslf@d apgartingae Eornfida 160 i) then brine (50 m_), dried
(Na2504) and concentrated. The residyge was columed (flash, eluted with a
gradient of 0 - 10% MeOH DCM) . Yle|d| 1.55 g. "HNWR (CDC13) 6 3.74-3.69
(2H, m, 3.56-3.48 (1H m, 3J8303(2H m, 1.92-1.83 (1H, m,
1.79-1.71(2H, m), 1.55-1.45 (1H, (9H, s). Internediate 3: (General
procedure B) 25Boc To a sol ution of ermetBiate 2 (1 g) in DCM (10 nL) was
added Et 1N (1.38 niL) followed by M (ON46 L) dropwi se at 0C. After
stirring at OC for 1 hour the reaction was warnmed to room tenperature,
guenched with water (10 nL) and separ a(tuzd. The aqueous WO
2007/ 124424PCT/ US2007/ 067091 | ayer was extracted with DCM (2 x 20 nL).
Conbi sed toh galfdreacoaddhgwaFoadumi(lih: water (40 nl), a spatula of silica
added, dried (NaSO4) and concentrated, Yield: 1.4148 g. 'HNWMR (CDC)) 64.71
(1H, br s), 3.62 (2H, br d), 3.49-3. 17(2H m, 3.04 (3H, s), 2.01-1.76
(3H, m, 1.79-1.71(2H, n), 1.55-1.955TH, n), 1.45 (9H, s). Sinternediate 4:
(CGeneral procedure O To a susqe grpof NaH (0.30 g) in THF (20 nmL) was
added Intermediate 1 (using Starti @ ter@u 1) (1.22 g) dropwise. After
stirring for 1 hour, Internediate 3 g) in THF was added and the
reaction heated to 80C and |l eft overnight. The reaction m xture was 10
cooled to roomtenperature then quenc{igl with aqueous saturated NaHCO3 (50
m.). Reaction mixture was extracted with DCM (2 x 50 nl) Conbi ned organics
wer e was Fadydialyzinathe sulfammgomn pmigenhetol arpmding takarrewacehk rat ed. Resi due
columed (flash, 20% Et OAC/ Hx, silica)gq Yield: 946.9 ng. 11-1-NWMR (CDCl3) 6
7.50 (d, J= 7.9Hz, 1H), 7.38 (d J= 34%? 1H), 3.82 (d, J= 13.4Hz, 1H),
3.55-3.45 (m 1H), 3.00-2.80 (m 2H) nternmedi ate 5: (CGeneral procedure
D) 0 ,s"-Boc To a solution of int¥~pEthas 4 (946.9 ng) in DCM (10nL) was
added nCPBA (2.31 g) in DCM (10 n.) & 0 C. The reaction was stirred at
-10C for I'h, then warned to roomtenpe at Wk, The reaction nixture was
guenched wi th aqueous saturated NaHCO3 &ﬁgr&) 20 then extracted with DCM (2
x 70 nmL) Conbi ned organics were washed h water (50nL), dried (Na2SO4)
and concgpgrated. Residue columed (flash, 30% EtOAclix, silica). Yield
353.6 nmg (35% vyellowoil). M5 (rrilz, ES-, MtH): 457.08.

10 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):

15 (l):
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WO 2007/ 124424PCT/ US2007/ 067091 I nternmedi ate 6: (Ceneral procedure E)

oSr' 7N.' Boc OH To a solution of Internediate 5 (353 ng) in 1IMS (5 nL) was
added agueousoriameentrated HCL (5 nl). The reacti on wasPCmams2éveasmdito 80C
and left overnight. Reaction mxture 5 was cooled to roomtenperature and
was concentrated to renove | M5. Resi ﬂ e was basified to pH 12 wth aqueous
saturated NaCOH, EtOAc (30 ni), BOCZOuEl eq., 0.17 g) added at 0OC and | eft
overni ght. Reaction mixture was sePapafed, and aqueous |ayer extracted with
Et0Ac (2 x 30 nmL). Conbi ned organics~er@ dried (with Na2SO4) and
concentrated. Residue was col ummed sh}—atut ed with a gradient of 10% -
30% EA/ Hx) . 10Yield: Two product contdi niNng fractions were isolated: 58.0
ng and 180.9 ng. M5 (mz, ES-, MtH): 291.01. Internediate 7: (CGeneral
procedure F) 0 3-fluoro-2-nmethylanilif#)(7.4g) was dissolved in DCM (220
m.) at room tenperature 1l5under an argon atnosphere. After cooling to 0 C,
aqueous saturated NaHCO3 (220 nL) was added foll owed by tri phosgene
(5.85q). adglYgaction was left to stir at O Cfor | h. After this time, the
product was extracted with DCM (2 x 5Q,,mL) The organic fractions were

conbi ned, dried over MgySO4 and the 3ace)_l wvent renoved in vacuo to yield a
yellow oil. Addition of hexane allo _ds'p#eci pitation of a white salt which
was filtered of f. Renpval of 20t hexhexageOHn vacuo yiel ded a yellow oil
(7.699g, 86% . 1H NWMR (CDC13) 8 7.09 @ IH), 6.92-6.85 (m 2H), 2.24 (s,
3H). WD 2007/ 124424PCT/ US2007/ 067091 nt ¥Fpredi ate 8: (General procedure G
To a solution of internediate 6 (60 ng) in DCM (3 nlL) was added
Intermediate? (70 ng) and the reaction W3 left over the weekend. Reaction
m xture was concentrated and the 5residue columed (flash, eluted with a
gradi 8nt of 20%- 30% EtO0AcTIx). Yield: 56.2 ng. M5 (na/z, ES-, MtH):

542. 01. Examplmelcompounds of Formula (I) may be obtained by applying synthetic procedures,

N- 14- chl or o- 2- hydr oxy- 3438) - 3- pi peri gl nvl sul f onyl I phenv V—(SI)- '

f | uor o- 2-see oy Whkedraye Y inssated (IBGhadch¢mpt belevuretgynthedig providedtfer indbiésat e 8
(56.2 ng nd 4N HC /dj oxape (3, nl) were stirsed t ther at r.oom

{enper a SeB B Rl Bl RS Rt Pk e et T mb AU S gy SRR g as
descr i bediffomarolpitvaiicesicatetcd, WagloyagbeoptidhilGubltatdntghivhtgy utkbly for

synt hesi zing Exanple 1. The reaction m xture was concentrated and residue
di ssdPvedrothcted.hp ALhieerrommetiBRity iB dre HaAcions 2otlinad hergle SUbSHIUERE crashed out

whi ch Wa%ieﬁljoltetcﬁBﬁqn e ggge?,qhenqy&ﬁs Xdrﬁlgcqmds of the nature generally disclosed.

Once the urea nucleus has been established, further compounds of these formulas may be
prepared by applying standard techniques for functional group interconversion, well known

in the art.
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28.4 nmg. The crude product was dissolved in a m nimum anount of MeOH and
Et 20 added. Solid crashed out, the solvent was decanted and solid dried.
Yield: 18v02nuy/12084(na/z, ES-, MtH): 441.98. NVR (MeOD) PETRISA®7(08191 d,
ArH), 7.46 (1H, d, ArH), 7.197J5 (2H, m ArH), 6.85 (1H, t, Arffl, 4.14
(1H, dt, CH), 3.66 (1H, dd, CH), 3.37 (2H, d, 20CLI2), 3.04 (1H, dt, CH),
2.19 (3H, S, ArCH4), 2.14-1.69 (4H, m 2xCH2). Internediate 9: 0Cl WO
2007/ 124424PCT/ US2007/ 067091 Tri phosggaigeq’- 79) in DCM (40nL) was added to
3-am no- 2-chl oropyridine (10g) in DCM(200nL) and saturated aqueous NaCHO3
(200nL) at O C. The reaction was then left to stir at for | h. The product
was then ext @%ed with DCM (2 x 5Q,nlL), dried over Na2'3804 and the sol vent
renoved in Vg to yield an off-wgite solid. [rituratipn with hexane 5
f ol | owedxby N %gfion of _fheg sokdd>rdhd removal »of X IC%e_nt fromthe
@ t hi #g

el uant yie tBroduct as a dol otl @SR 1. After Bhe product
w th argon Macing it inthg r&fri'gerator, a white ryé\‘talline solid
appeared (6g)1 11-1-NWR (CDe1l 6 8.22 (br s, 1H), 7.45 (&, | H), 7.27-7.20
(m I H. | nt er neffi at e 10: ","SerN'"Boc OHO C To a solution of

I nt er nedi ate &-( B9 ng%\e_irn (3 m) was added _the Intefngdiate 9 (71 ny)
and the reactio |eftBuover the weekend. The Reactioph mi xture was
concentrated and™~¥he Y esi due col umed (f! -30% EtDAcitl x, silica).
Yield: 60.0 nm§! M5 (raiz, ES MtH): 344. 97\ 15, Exqimd, @ 2.Rq
Nf 4- chl or o- 2- 894r oxv- 3- 113S1- 3- pi p&i di nyl sul fonvl | phenyl
chl oro-3-gyridi nyirea OH O 111

11 - N42-
10 (60 ng) and 4N

W94 O Internediate

HC / di oxane ) Qwer e st i®rredk her at J dbm 20X ure and |eft
overni ght. | igifs 6, 5, 4, ind 2 were nade a scyTHBH above.

I nternmediate | wasgnde using StartfngNNaterial 1 for sSynt hesi zi ng Exanpl e
2. Reaction m xture was concentrated &nd the residue dissdlved in a mininum
amount of MeOH and Et OAc was added. Solid crashed out, solvent was decanted
and sol i @ @ egsphineePHIF; 91)1. %IVB‘WW@/&";L%S%,G; PHjdationjapedty . NVR (MeOD) 6
8.57 (1HY WPO:Af Hfl eBRAGNINPITEEFPN24424PCT/ US2007/ 067091 OH, d, ArH), 8.04
(IH, dd, ArH), 7.35 (IH, dd, ArH), 7.19 (IH d, ArH), 4.17-4.09 (1H m

3_01’5_ ? ?j E iﬂzln %gdnéﬁg_&?gfe %91- égoh?a%n Q%Hbr an arglr;ll%gic ar%inoeSm(gi%t?’ orcrlrtldietgg? the
5  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

10 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

15  benzoxazole moicty yields the aminophenols § 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

20  sulfone formation and hydrolysis is performed as described above, however, since the latter
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Internediate 11: 0, Boc OH O NN HH 5CI To a solution of Internediate 6 (60

nmg) in DCM (3 nL) was added the 2-chloro-3- fluorophenyl isocyanate (79 ny)

and t he rwacvéion4aras | eft over the weekend. Reaction m PCUAS2008967091

concentrated and resi due columed (flash, eluted with a gradient of 0 - 30%
T . . (o) - _ .

BL0AC ) Yield: 71,2, mp, RI: 0. 51,(S0% EALL L0 MG (12, ES-. MH):

N-(2-ehl %&)‘n;ﬁplfsh&%&f%ﬁ‘ Si¥able Mactloh-BRHPIORs Sich%EBRY ¥%niRydkikid ahd 3odium

pi peridi nyl sul fonvl | phenyl | urea Cl Internediate 1T (71.2 nmg) and 4N

HCl | di ox dydrokBlerptigldingreemgppimd $al Fogetrigareaformatoon, 15t Boggioap ivtbemnd | ef t

overni ght. Int di ates, 6, .5, -4, 3 and 2 re made a escr.i.bed above.
Pt e moarare S TRER S AR Bpad 2t R e s R A RS A B e
3. Thg r El?@ﬂio%heﬁi?ﬁiall&&h@@e%uﬁﬂ Gefd Ahede ﬁ_ﬁﬁhetr BRb&@Ed DBy ndips Bebi %H_osivﬁl a
m ni nrum anmount of MeOH and Et 20 added. Solid crashed out and was filtered

and dri edo thesepkilledim, the piy ag eidpctire aneinatinn t@)formvhe2moz 3° @gines frH) : 461, 96.

NVR (MeOD) 58.42 (H, d, ArH), 7.93 ( , ArH), 7.26 (1H, dt, ArH), 7.18
(1H, d, ArH), 6.95 (1H dt, Atli), Ml (1H. m CH), 3.66 (1H dd,

CH), 3.39-3.31.(2H m CHzg, 3.03 (LlH, dt, CH), 2.17-1.72 (4H, m 2xCH).
WO 2007/ 1244p4PCT/ US2007P067091 Tall e\l . I nternedi at s nade according to
general Po®c ) E. | nter mggiate SRUat ure Stect theri al

(commerci al |y apaskabl e) Preparation: gengyal proceduresp=$xsrall yield,

characterizat iXon. 120 Boc ..-- N « oH 5 5 OH
y—tBy —— - j)\ R2
N NN

NH,
4a 5a H 6aH
l c
0=8=0 H—N‘m )n
OH 0=8=0
X 0 d OH
J Re X O
N -
NN A e
8 H . H

a) i) H,SO,/aq. 1,4-dioxane ii) NaOH, Boc,0O; b) R2C=N=0 or R2ZCON,
c) 4NHCI, 1,4dioxane; d) NaCNBH,, aldehyde or ketone

Intermediates 4a, 5a, 6a, 7 and 8 represent novel intermediates in Scheme 2.

10 SYNTHETIC EXAMPLES

The following examples illustrate the invention. These examples are not intended to

limit the scope of the present invention, but rather to provide guidance to the skilled

artisan to prepare and use the compounds, compositions, and methods of the present

invention. While particular embodiments of the present invention are described, the

15 skilled artisan will appreciate that various changes and modifications can be made
without departing from the spirit and scope of the invention.

All references to ether are to diethyl ether; brine refers to a saturated aqueous

solution of NaCl, DCM refers to dichloromethane, THF refers to tetrahydrofuran,
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0=8=0 a go OH NH2 Boc N..---, YOHB-E53% LCMS (nth, (M1-fl): 391,
Nl O, Boc |l lo OHH2 Boc INOHB-E 16% MS (mz, ES |, MT-T):
290. 97 14wp 2Bowc12028=0 CI 40 OH NH2 HOCN - Boc BE | PA, NMSPCEIUS200E86709M+-H) :
15 Boc N

290. 97

10

15

20

25

30

EtOAc refers to ethyl acetate, Hex and Hx refers to hexane, IMS refers to industrial
methylated spirit, TBME refers to tert-butylmethyl ether, DMF refers to
dimethylformamide, BOC and Boc refers to tert-butyloxycarbonyl. Unless otherwise
indicated, all temperatures are expressed in °C (degrees Centigrade). All reactions are
conducted under an inert atmosphere at room temperature unless otherwise noted.

'"H NMR spectra were recorded on a Jeol Delta2 (300 MHz) spectrometer.
Chemical shifts are expressed in parts per million (ppm, 0 units). Splitting patterns
describe apparent multiplicities and are designated as s (singlet), d (doublet), t (triplet),
q (quartet), quint (quintet), m (multiplet), br (broad).

Unless otherwise stated, “flash” and “column chromatography” refers to flash
column chromatography on silica using the stated solvent systems.

LC-MS data were obtained on either a PE Sciex Single Quadrupole LC/MS API-

150 combined with a Shimadzu LC system (SCL-10A Controller and dual UV detector) or
on a Waters micromass ZQ combined with a Waters 2695 separation module.

Starting Material 1:

N-(3,4-dichlorophenyl)-2,2-dimethylpropanamide:

3,4-dichloroaniline (150 g) was dissolved in 1.0 L. TBME and the solution was
cooled to 10 °C. Sodium hydroxide (140.7 g of a 30% aqueous solution) was added under
mechanical stirring. Pivaloyl chloride (125.9 mL) was added dropwise while keeping the
internal temperature under 35 °C. After the addition, the temperature of the reaction was
maintained at 30-35 °C for a further 30 min. The reaction mixture was then allowed to cool
to room temperature and subsequently kept at 0-5 °C for 1 h. The resulting precipitate was
filtered of and washed with 600 mL water/MeOH (90/10) and then with 900 mL water. The
resulting solid was the dried in a vacuum oven at 55 °C for 4 days. Yield: 162 g. 'H-NMR
(DMSO-de) 6 9.46(s, 1H), 8.04 (d, J= 2.4 Hz, 1H), 7.65 (dd, J=9.0. 2.4 Hz, 1H), 7.54 (d,
J=9.0 Hz, 1H), 1.22 (9H, s).

Starting Material 2:

6-chloro-2-(1,1-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

-16 -
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0,S.0 C so OHNH2 Boc N? OHB-E 5% LCMS mz, (MH)): 363. 16 0=S=0 CI ao
OH NH2 | N----..., ,cz B-D, E (wthout re- boc-ing procedure) 37% Rf:
0.20 (McOWD 2007124424, " . --- OH WO 2007/ 124424PCT/ US200PCOARO@T/08709Boc / Boc
B-E 44% WMs (nmz, N

the starting material remained. An additional 35 mL of butyllithium was added at -30 °C
and the reaction was at -30 to -25 °C for a further 30 min (HPLC: no significant change).
The reaction mixture was cooled to -45 °C and SO, was bubbled though the solution until
saturation appeared to have been reached. Subsequently, the reaction mixture was stirred at
5 -10to 0 °C for 45 min. Argon (2 double-balloon volumes) was bubbled through the

solution following which the reaction mixture was cooled to -5 °C. Sulfuryl chloride (58.8
mL) was added while keeping the temperature below 22 °C. Subsequently, the reaction
mixture was kept at 10-15 °C for 1 h (HPLC: complete). EtOAc was added and the mixture
was concentrated, washed with water, saturated aqueous sodium bicarbonate and brine,

10 dried over MgSO, and the solvent was evaporated in vacuo. The crude material crystallized
and was triturated with hot hexane. Yield: 87.2 ¢ '"H-NMR (DMSO-d¢) 8 7.60(d, J=
8.4Hz, 1H), 7.34(d, J=8.4Hz, 1H), 1.43(9H, s).

Intermediate 1:

SH
Cl

0]
/>—t-Bu
N

15  Starting Material 1, N-(3,4-dichlorophenyl)-2,2-dimethylpropanamide (prepared according
to WOO01/68033A2, incorporated herein by reference, to the extent that it teaches the
synthesis of Starting Material 1, also described above) was dissolved in dry THF (400 mL),
then cooled to -75 °C ) under an argon atmosphere. n-BuLi (160 mL, 2.5M in hexane, 5
eq.) was added dropwise while keeping the temperature below -60 °C. Once all the n-BuLi

20 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

25  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).

30 Alternatively, Intermediate 1 is prepared in the following way:
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ES ', MFHt-Bu): 01 321.00 0=S=0 OH Cl OH 0 NH2 I nt er nedi at e
18 Two batches of 2,2-difluoro-1, 3-benzodi oxol-4-amne (1g and 3.58 Q)
were treawedoawmniu28 tri phosgene (566nmg and 2. 04 ng) andPsatuse@rmaroagueous
NaHCO3 (20 nL and 80 nL) in DCM (20 nL and 80 nlL) according to the

procedur e, descr i bed for ternedi ate. 9 yj ing 3.27 f. the desjr.ed
pr oduct gffrtp Fnstlhfé)SEhlﬁaﬂ%%ngaﬁ elaedindaid &5 %Dfdﬁwg(@:ée%?f hg selufjgn (¢ |
1H), 6. 9Qva(§@ooléh'|ln aPicBndtkhnol blth td flt"@r'ff@%l@@v@s 4ddea s stu%Bﬁ"’o?%el@MﬁQrosﬁ arti ng

Material 1 for all syntheses. 10Table 2. Exanples prepared from
i nt er medi(htl ebmethyiRdhil e 1,3-beRrox8rolact-smtonyl chloride, Starting Material 2, (prepared

according to WO01/68033A2, incorporated herein by reference, to the extent that it teaches

5  the synthesis of Starting Material 2, also described above) (35g) in DCM (100ml) over 30
minutes maintaining the temperature below 15°C. The reaction mixture was stirred at room
temperature under nitrogen for 18 hours. The reaction mixture was quenched using 2N
hydrochloric acid (200ml). The phases were separated and the organic phase was
evaporated in vacuo. The residue was suspended in 2N sodium hydroxide (400ml) and

10 stirred rapidly for 3 hours. The solid was removed by filtration and washed with water. The
combined filtrate and washings were cooled in an ice/water bath and acidified using 5N
hydrochloric acid to ~pH 1. This was extracted using TBME (400ml). The organic phase
was dried over magnesium sulfate and evaporated in vacuo to give Intermediate 1 (22.85g)
as a brown solid.

15  Intermediate 2: (General procedure A)

OH

(J

|
Boc

To a suspension of (R)-(+)-3-hydroyxpiperidine hydrochloride (1 g) in DCM (20 mL) was
added Et;N (3.04 mL) followed by BOC,0 (1.75 g) at 0°C which was left over the
weekend. Water (50 mL) was added and extracted with DCM (100 mL). Combined
20  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~:T,osogwe

\
25 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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Nanme Starting materials: Prepared frominternediates Preparatio n: general
procedures: Anount of final product, overall %yield, characteriz ation. 4
HO o0=s=0 WD 2007/128420 HH N- (4- chl or 0- 2- hydroxy- 3-ik [ ( 3- exo)uS3eoT®stegi -
8-azabicycl o[ 3. 2. 1] oct- 3-yl]sullonyl}phenyl)- AP -(3-fluoro-2-

ge tOf_l|V| Fc)lh ?%}élr ngtré %gtre%c?éd \Zlitll 13481\9[ &‘QX, 20 E?Lof é\é%l‘tgilr{eldz 6rgaEnSlcs’ ngll;rel_gvélsh{c1 %\}it 4W£1tgr Hoo
(40 mL), a spatula of silica added, dried (NaSO,) and concentrated. Yield: 1.4148 g. 'H-
NMR (CDCls) 8 4.71 (1H, br s), 3.62 (2H, br d), 3.49-3.27 (2H, m), 3.04 (3H, s), 2.01-1.76
(3H, m), 1.79-1.71(2H, m), 1.55-1.45 (1H, m), 1.45 (9H, s).

5  Intermediate 4: (General procedure C)

N
S/<> “Boc

0]
/>—t-Bu
N

To a suspension of NaH (0.30 g) in THF (20 mL) was added Intermediate 1 (using Starting
Material 1) (1.22 g) dropwise. After stirring for 1 hour, Intermediate 3 (1.41 g) in THF

Cl

was added and the reaction heated to 80°C and left overnight. The reaction mixture was

10 cooled to room temperature then quenched with aqueous saturated NaHCO3 (50 mL).
Reaction mixture was extracted with DCM (2 x 50 mL). Combined organics were washed
with water (100 mL), dried (NaSO,) and concentrated. Residue columned (flash, 20%
EtOAC/Hx, silica). Yield: 946.9 mg. "H-NMR (CDCls) 8 7.50 (d, J= 7.9Hz, 1H), 7.38 (d,
J=7.9Hz, 1H), 3.82 (d, J= 13.4Hz, 1H), 3.55-3.45 (m, 1H), 3.00-2.80 (m, 2H).

15  Intermediate 5: (General procedure D)

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)

20  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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NN HH F NI {4-chl oro-2- hydroxy-3-[(3- pyrrolidinylnmethypsulf onyl]-phenyl}
-N--(2- [(trifluoronethyl)oxy]p henyli -urea 14,2- (trifluoroneth

oxy) phenywoizsoenarate G 11 52 ny, 53% M (nfz, ES-, MIPCT/U$9®7927061 H N cr'
0=s=0 Cl a .41r. OHO NN HH Cl 1V-[3-(3- azetidinylsull onyl)-4-

Intermediate 6: (General procedure E)

S ~B
C'\(©:OH
NH

To a solution of Intermediate 5 (353 mg) in IMS (5 mL) was added aqueous concentrated

oC

2

HCI (5 mL). The reaction was then heated to 80°C and left overnight. Reaction mixture
5  was cooled to room temperature and was concentrated to remove IMS. Residue was

basified to pH 12 with aqueous saturated NaOH, EtOAc (30 mL), BOC,0 (1 eq., 0.17 g)
added at 0°C and left overnight. Reaction mixture was separated, and aqueous layer
extracted with EtOAc (2 x 30 mL). Combined organics were dried (with Na;SO4) and
concentrated. Residue was columned (flash, eluted with a gradient of 10% - 30% EA/Hx).

10 Yield: Two product containing fractions were isolated: 58.0 mg and 180.9 mg. MS (m/z,
ES’, M+H): 291.01.

Intermediate 7: (General procedure F)

N F
&

3-fluoro-2-methylaniline (7.4g) was dissolved in DCM (220 mL) at room temperature

15 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

20  the hexane in vacuo yielded a yellow oil (7.69g, 86%). '"H-NMR (CDClz) & 7.09 (dd, 1H),
6.92-6.85 (m, 2H), 2.24 (s, 3H).
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chl oro-2- hydrowhenyl PAP-(2- chl oro-3-pyridinyQurea 15,9 (i-H 16 ng, 25%
M5 (mz, ES, MtH): 416.88 WD 2007/ 124424PCT/ US2007/ 067091 7 H o=s=0 ci CH
0 1 O NN WbBI200ARR42h] or 0- 2- hydroxy-3-R3- pyrrolidi nyl mePoyaS2008057091

fonyl ] phenyl | - AP- ( 3- nuoTO 2 rret hyI phenyQurea 14,7 C-H 76 ng, 87% M5
(m

E Vi-H) 1
z SIntermedlate§ ((? neral proce L&))

Eia

To a solution of Intermediate 6 (60 mg) in DCM (3 mL) was added Intermediate 7 (70 mg)
and the reaction was left over the weekend. Reaction mixture was concentrated and the

5  residue columned (flash, eluted with a gradient of 20% - 30% EtOAc/Hx). Yield: 56.2
mg. MS (n/z, ES™, M+H): 542.01.

Example 1: N-{4-chloro-2-hydroxv-3-[(3S)-3-piperidinvisulfonyliphenvIl}-N'-(3-

fluoro-2-methyvlphenvlurea. (General procedure H)

O, /O\IH
S
ch O A OoH
JOL
N~ N
H H F

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

10

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

15  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,

20  CH,), 3.04 (1H, dt, CH), 2.19 (3H, S, ArCHs), 2.14-1.69 (4H, m, 2xCH,).

Intermediate 9:

| X
~N
N
Oy Cl
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Hs o HOAt A kr NNF HH ci N [3-(3- azetidinylsulfonyl)-4- ehloro-2-

hydr owhenyl1] - N- (2- ehl oro-3- fluorophenyQurea 15, 2-ehloro-3- fluoro phenyl
i soeyanatwoGei/ed42ay, 17% MS (mlz, ES-, MH): 433. 86 2C0AB20706™9D0 0 NNF
HH N-[ 3-(3- azetidinylsulfonyl)-4- ehloro-2- hydrowhenyl]-N(3- fluoro-2-

Triphosgene (7.7g) in DCM (40mL) was added to 3-amino-2-chloropyridine (10g) in DCM
(200mL) and saturated aqueous NaCHO; (200mL) at 0 °C. The reaction was then left to
stir at for 1h. The product was then extracted with DCM (2 x 50 mL), dried over Na,SO4
and the solvent removed in vacuo to yield an off-white solid. Trituration with hexane

5  followed by filtration of the solids and removal of the solvent from the eluant yielded the
product as a colorless oil. After flushing the product with argon and placing it in the
refrigerator, a white crystalline solid appeared (6g). 'H-NMR (CDCls) & 8.22 (br s, 1H),
7.45 (d, 1H), 7.27-7.20 (m, 1H).

Intermediate 10:

\\ ’/

JLN\'N

10
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

15

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
Cl

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

20  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
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met hyl phenyCQurea 15,7 (i-H 18 ng, 24% MS (mz, ES, MtH): 413.93 10 IrCNH
0=S=0 CCOHa i sk .11111r.NN....""PrF HH C N-(2-ehl oro- 3-

f | uor ophewppe7AR444- ehl or o- 2- hydr oxy-3- 10- sul f onyf | plremgus200a/0em91
pyrrolidinylmethyl)- 14, 2-ehloro-3- fluoro phenyl isoeyanate G F1 100 ny,

- 100% N%lﬁ??i,zzagr_ ,Sé.& (ﬁ—?,ldd?%rﬁi M 8?1??18, sz%’, 919 (1H, d, ArH), 4.1J7\1'4f0391('1H, 4040 HH
m, CH), 3.64 (1H, dd, CH), 3.39-3.33 (2H, m, CH,), 3.05 (1H, dt, CH), 2.15-1.74 (4H, m,
2xCH,).

Intermediate 11:

O\‘ /O\l\
.S Boc
AL
H H/Q\F
Cl
To a solution of Intermediate 6 (60 mg) in DCM (3 mL) was added the 2-chloro-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. Ry 0.51 (50% EA/Hx). MS (m/z, ES", M+H): 561.95.

10
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

15  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,

20 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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N-[ 4-chl or o- 2- hydroxy- 3-(3- piperidinylsullonyl)-
| socyanate Ci
411111".

phol y1] -

-(2- 13, 2-
, 437.97 W0 2004/124245=0 CICHis o n -...
N-[ 4- ehl or o- 2- hydr oxy- 3-(3- piperidinylsul fonyl -

et hyl phonyl

et hyl phonypur ca
-H 52 ng, 60% M5 |,

NA, r r NP CIHRIS@)07/067091
3-pyridin), 71)urea

(mz,

henyl | hloro- 13,9 G 11 56 61% MS (rajz, ES-, 444.91
)P y {%&1?mmMMmmmwawmﬁgg%mﬂdmmwu%Ai.
Intermediate Structure Starting material | Preparation: | Overall yield,
(commercially | general characterization.
available) procedures:
12 ?oc ?oc B-E 53%, LCMS
N N (m/z, (M+H)):
391.
0=8=0 OH
Cl OH
NH,
13 N_G Boc B-E 16%, MS (m/z,
N ES’, M+H):
O b
5N (;LL 290.97
CI\E:[OH OH
NH,
14 B-E 11%, MS (m/z,
N-Boc | \)HCN—BOC ES', M+H):
290.97
0=8=0
CI\C[OH
NH,
15 ?oc L|°>OC B-E 5%, LCMS m/z,
<> <> (M+H)): 363.
0=8=0 OH
NH,
16 | | B-D,E 37%, R¢: 0.20
N N (without re- | (MeOH)
S oS boc’ing
w procedure)
0=5=0 OH
CI\C[OH
NH,
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13 ..".... NH O=S-0 CICH it | 40 41111rNN HH OF N-[4-ehl oro-2- hydroxy-

3-(3- piperidinylsulfonyl)- phenyl]-N-{2- Rtrifluoronethypoxyk phenyl; urea
13, 2- (twoRbwroreszet h oxy) phenyl isoeyanate G 11 37 ny, PCOMS208F06T081 2, ES-,
493.92 14 9H o=s=0 CIOH ....ok Ndi is .111111s.%"'.. N HH
N- [ 4- ehlrero-—2-hydroxy
7 Boc _Boc B-E 44%, MS (m/z,
N N ES', M+H-t-Bu):
Q C) 321.00
0=S=0 (_DH
Cl OH
NH,

Intermediate 18:

Two batches of 2,2-difluoro-1,3-benzodioxol-4-amine (1g and 3.58 g) were treated with
5  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) §

10

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- piperidi

G 11 24 ng, 26%

nyl sul fonyl)- phenyl ]
MS (raiz, ES-, MrH): 441.98 WD
2007/ 124420RAX/1262007/ 067091 NH 0=3=0 Cl so OH Ost

N- (2-chl or o- 3-

| | uor ophenyl)- M/ 4- Chlorc 2- hydroxy 343 (3

-(3-fluoro-2- nethyl phenyflurea 13, 7

- 1, RCWUSBoOFH86 2091

pi peri di pytsyH-oenyh—phenytiurea 2 Vglor fluor ) %!:ﬂ %'
i socyanal ¢ (i|-H 43 61% MS Tng 7T C@ MHH) : %61 9p 16°NH Q2L
ydroxy-3-[(3- 7%, MS
0=3=0 pyrrolidinylmethyl)- (m/z, ES",
cl or, sulfonyl]phenyl}-N'-(3- M+H):
g fluoro-2- 441.98
NoOR F methylphenyl)urea
8 N N-[3-(3- 15, 2-chloro-3- G-H 11 mg,
V azetidinylsulfonyl)-4- | fluoro phenyl 17%, MS
0=8=0 chloro-2- isocyanate (m/z, ES",
C'\C[OHO hydroxyphenyl]-V-(2- M+H):
. . chloro-3- 433.86
HoH g fluorophenyl)urea
9 ¥ N-[3-(3- 15,7 G-H 18 mg,
%} azetidinylsulfonyl)-4- 24%, MS
0=8=0 chloro-2- (m/z, ES”,
cl OH hydroxyphenyl]-N'-(3- M+H):
ji 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,
o +
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):
% ethylphenyl)urea 437.97
NJ\N
H H
12 NH N-[4-chloro-2-hydroxy- 13,9 G-H 56 mg,
Q 3-(3- 61%, MS
0=8=0 piperidinylsulfonyl- (m/z, ES",
al OH )phenyl]-N'-(2-chloro- M+H):
o 7 3-pyridinyl)urea 44491
L AN
N” N
H oH
13 NH N-[4-chloro-2-hydroxy- 13, 2- G-H 37 mg,
Q 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):
met enyl)urea .
g hylphenyl 441.98
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aCH i soi

, 0 .1lr-

NA

pi peri di nyl sul fonyl | -

I,
chl oro-2

NCI

HH C

N-[ 4- chl or 0- 2- hydr oxy- 3-(3-

phenyl]-N-(2, 3- dichlorophenyflurea 13, 2,3- d

di chl oro

chl or ophewgl20é7sia¢seanate |, H 6 ng, 5% LCVS (ink, (M-H) PCTARB00I/H69E-0 a
ois IS NF HHc N-(2-chloro-3- fluorophenyl)-AN4-
Hédroxy 34 piperidi.y!ﬁﬁgf?qyg) E;gnghkgrva 122 §
: -(2-chloro-3- , 2-chloro-3- " 43 mg,
phenyl i @mnat e G11 fluorophenyl)-N'-[4- | fluoro phenyl 61%, MS
ES chloro-2-hydroxy-3-(3-| isocyanate (m/z, ES",
0=$=0 piperidinylsulfonyl)- M+H):461.
Cl OH
\©i o phenylurea 90
NJI\N F
H H l
16 NH N-[4-chloro-2-hydroxy- 13, 2,3- LH 6 mg, 5%,
Q 3-(3- dichlorophenyl LCMS
ES piperidinylsulfonyl)- isocyanate (m/z,
. 0=%$=0 o phenyl]-N'-(2,3- (M+H)):
I\C[ o) dichlorophenyl)urea 478
NJLN Cl
H H al
17 y 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):
Cl\©:OHo Q\ phenyllurea 461.96
NJ\N F
HOH
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):
C'\@:OHO Q\ methylphenyl)urea 442.04
NN F
H H
19 N N-[4-chloro-2-hydroxy- 12, 2- G-H 103 mg,
3-(4- (trifluorometh 47%, MS
piperidinylsulfonyl)- | oxy)phenyl (m/z, ES',
0=5=0 phenyl]-N-{2- isocyanate M+H):
cl OH [(trifluoromethyl)oxy]- 493.92
1 phenyl}urea
HJ\N
(6] F
T
20 N N-[4-chloro-2-hydroxy- 12, 2- G-H 27 mg,
3-(4- ethylphenyl 15%, MS
piperidinylsulfonyl)- isocyanate (m/z, ES',
0=5=0 phenyl]-N-(2- M+H):
m\f:[mo ethylphenyl)urea 437.90
NJLN
H H
21 N N-[4-chloro-2-hydroxy- 12,9 G-H 70 mg,
3-(4- 25%, MS
piperidinylsulfonyl)- (m/z, ES",
0=8=0 phenyl]-N'-(2-chloro-3- M+H):
CI\C[OHO A pyridinyl)urea 445.03
NJ\N N
H H cl
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135 nyg,

46%

M5 (rai

z, ES ,

Mt+H) :

461.96 18 H

N...-? Y o=s=0 cO di

jot, O 41111127NN HH N44-chl or o- 2- hydroxy- 3-(4- piperidinylsullonyl)-
met hyl phewofbawicaszpheny 1] - M (3- 11uoro-2- 12,7 G -H 145 mgT/us36d7/06/89( nl z,
, 442.04 19 --- 0=s=0 Cl YHN-. OHO 0O 1 NHH
22 y N-[4-chloro-2-hydroxy- 12,18 G-H 23 mg, 7%,
Q 3-(4- MS (m/z,
piperidinylsulfonyl)- ES’,
N 0=$=0 o phenyl]-N-(2,2- M+H):
\CE o} difluoro-1,3- 489.97
NJ\N o benzodioxol-4-yl)urea
HoOH Y ?/\F
23 N N-{4-chloro-2- 17,9 G-H 201 mg,
Q hydroxy-3-[(35)-3- 54%, MS
I pyrrolidinylsulfonyl]- (m/z, ES',
o 07970 o phenyl}-N-(2-chloro-3- M+H):
\C[ b A pyridinylyurea 430.97
H
H H cl
24 N N-{4-chloro-2- 17,7 G-H 60 mg,
Q hydroxy-3-[(35)-3- 89%, MS
I pyrrolidinylsulfonyl]- (m/z, ES',
ol 07970 oH phenyl}-N'-(3-fluoro-2- M+H):
\C[ ¢] methylphenyl)urea 428.00
NJLNQ\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
e chloro-2-hydroxy-3- isocyanate (m/z, ES",
a1 [(3S)-3- M-+H):
\C[ Lo pyrrolidinylsulfonyl]- 447.96
NJ\N F phenyl}urea
H H 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° phenyl}-N'-[2- M+H):
\©i 0 (phenyloxy)phenyl]ure 488.06

a

Intermediate 19:

llaoc

N

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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OF N-[4-chl oro-2-hydroxy- 3-(4- piperidinylsulfonyl)- phenyl]-N {2-
[(trifluoromethypoxyk phenyl; urea 12, 2- (trifluoronmeth oxy)phenyl
I socyanatwoGet/2@R4ny, 47% MS (mz, ES, M-H): 493. 92 POTAS2007M67091 0=5=0

i1k .111121W HY OH :d..,ilk NN....r HH N[4-chloro-2-hydroxy- 3-(4-
pi peri di rime%gllea?art\é/%; phenyl]-N -(2- eth 1 hen "1 urea Y P3, ) 12, 2-
.Boc
N
0 1S
S
N OH
NH

2
Intermediate 19 was prepared from Intermediate 18 and Intermediate 1 (using Starting
Material 1) according to the general procedures B, C, D and E. Overall yield: 29%, MS
5 (m/z, ES", M+H): 316.99.

Intermediate 21:

To a 100 mL round bottom flask was added (R)-(-)-N-Boc-3-pyrrolidinol (1.5g) under an
argon atmosphere. CBry (1.5g) was then added followed by dry THF (50mL) and the

10 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).

15  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
20  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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et hyl phenyl isocyanate G 11 27 ng, 15% MS (ink, ES-, MtH): 437.90 21 G
0=3=0 H," YOHO0iil1l NA NN so\ HH CI N-[4-chl oro-2-hydroxy- 3-(4-
pi peri di ryb20071amizt] - phenyll - N- (2-chloro-3- pyridi nyl) ecearsi@;/0870& 11 70
ng, 25% MS (ink, ES-, MrH): 445.03 WD 2007/ 124424PCT/ US2007/ 067091 22

-S- I
0-s-0 G (Pl;'termediate 23:

0]
/>—t-Bu
N

Intermediate 22 (0.40g) was stirred in DCM (4mL) at -10 °C and mCPBA (0.68g) was
added. The resulting mixture was stirred at -10 °C for 30 min. The reaction was quenched

5  with NaHCOs solution, extracted with DCM, washed with water. The organic layers were
dried over Na,SO4, concentrated and purified by column chromatography eluting with 1:3
EtOAc:Hx. Yield: 0.30g (69%, white solid). LCMS (m/z, M+H): 443.

Intermediate 24: (General Procedure J)

O, \": :N
S

Cl OH

“Boc

NH,

10  Intermediate 23 (0.30g) was stirred in THF (2mL), then added conc. HCI and heated to 80
°C overnight. The reaction mixture was cooled, the solvent removed and the remaining
mixture was basified with 50% aqueous NaOH solution. The mixture was cooled to 0 °C
and FtOAc was added followed 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

15  organic phase was separated, dried over Na,SO4 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:

20  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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gillyt,40 W. NNo HH F N-[4-chl oro-2-hydroxy- 3-(4- piperidinylsullonyl)-
di lluoro-1, 3- benzodi oxol-4-yQurea phenyl pf -(2,2- 12, 18 GH 23 ng, 7%
M5 (m z, WE200748%297 23 H N (4-chl oro-2- hydroxy- 3-[ ( 38LTA552007/067091

pyrrolidinyl sull onyl ] pyridi nyQurca planyll-W(2-chloro-3- 17,9 4-1 201

M, 54% B g, kvl 4-((eociloro-2 nvarenvrlap O S0 0 7N H

(phenvloxv)phenvl]aminolcarbonvl)amino]phenvllsulfonvl)-1-piperidinecarboxvlate.

(General Procedure K)
0

X

N
O\\
-S
Cl 0 OH
(@]
NJLN
H H
O

5  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.

10  Example 28. N-[4-chloro-2-hvdroxy-3-(4-piperidinvisulfonyl)phenvyl]-N'-[2-

(phenvloxv)phenvljurea

NH
O\
s
cl
N/Q
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

15 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

20  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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Cl 24 H N-(4-chloro-2- hydroxy-3-[(3S)-3- pyrrolidinylsulfonyl k phenyl}
-1)11- (3-fluoro-2- nethyl phenyQurea 17,7 CG-H On/z, ES, 60 ng, 89% M5
MtH) : 428W0Qo007112N24. . Y. - 0=s=c) a so Osi. i "Il P N HH PCTAB200/067091

Intermediates 4-6, §, 10-17, 20, 22-25 are novel intermediates.

Table 3. Examples prepared from intermediates 20, 24 and 25.

Example Structure Name Starting Preparation: | Amount of final
materials: general product, overall
Prepared procedures: | % yield,
from characterization
intermediates
29 N N-(2-chloro-3- 24, 2-chloro- G-H 400 mg, 58%,
Q fluorophenyl)-N'- | 3-fluoro MS (m/z, ES",
0=8=0 {4-chloro-2- phenyl M+H): 447.93
cl oH hydroxy-3-[(3R)- isocyanate
3-
”J\NQ\F pyrrolidinylsulfo
cl nyl]-phenyl}urea
30 OYOV ethyl 4-{[6- 25, 2-chloro- G 100 mg, 42%,
N chloro-3-({[(2- 3-fluoro MS (m/z, ES™,
chloro-3- phenyl M+H): 533.95
fluorophenyl)ami isocyanate
0=8=0 noJ-
C'\©:OHO carbonyl}amino)
NJLNQ\F -2-
H O H hydroxyphenyl]s
ulfonyl}-1-
piperidinecarbox
ylate
31 H Ho W N-{3-[(1R,55)-8- | 20, 2-chloro- G-H 285 mg, 42%,
" ; azabicyclo[3.2.1] 3-fluoro MS (m/z, ES™,
@ oct-3- phenyl M+H): 487.93
0=5=0 ylsulfonyl]-4- isocyanate
cl OH chloro-2-
L Q\ hydroxyphenyl}-
NN Fl 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]-
cl OH carbonyl}amino)
i
H H F| hydroxyphenyl]s
ulfonyl}-1-
piperidinecarbox
ylate
33 H, _N_ .H N-{3-[(1R,55)-8- 20, 2- G-H 20 mg, 6%, MS
’ i} azabicyclo[3.2.1] | phenoxyphen (m/z, ES",
@ oct-3- yl isocyanate M+H): 528.14
0=8=0 ylsulfonyl]-4-
C'\@OHO chloro-2-
J Q hydroxyphenyl}-
NN
NN N-[2-
\© (phenyloxy)phen
ylJurea
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cl=3,0 N1Na so Oa "IP F HC N (2-chloro-3- fluorophenyl)-N 14-
chl or o- 2- hydroxy-3- [(35)-3- pyrrolidinylsullonylk phenyl} urea 17,
2- chl or 0-\80 2bdman2y phenyl isocyanate G 11 76 ng, 20% WBT(USad0z/068St , M+H) :

447.96 26 YN 5=c) aOHis i 411 .1r. NN HH SO N-(4 CthI’O 2-
hydr oxy 338 —3—py+r+re-dinylsul Lapyt] ——phepyH-oxy)phenyture 3
ol anyl | {NL b7 " N-14-chlord-27 1472- @ 25 the, 9%, MS
! hydroxy-3-[(3R)- (trlﬂuorometh (m/z, ES",
0=8=0 3- oxy)phenyl M+H): 47991
al OH pyrrolidinylsulfo isocyanate
Py nyl]-phenyl}-N'-
- (2-
O\'<E [(trifluoromethyl
F Joxy]-
phenyl}urea
35 iy N-{4-chloro-2- 13,18 G-H 8 mg, 3%, MS
hydroxy-3-[(3R)- (m/z, ES",
3- M+H): 475.87
0=8=0 pyrrolidinylsulfo
cl OH, nyl] -phgnyl} -N'-
Py Q (2,2-difluoro-
N ” 0| 1,3-benzodioxol-
O7L 4-yl)urea
F
36 N-{3-[(IR,55)-8- 20,7 GH 43 mg, 15%,
azabicyclo[3.2.1] MS (m/z, ES’,
oct-3- M+H): 468.09
ylsulfonyl]-4-
chloro-2-
Q\ hydroxyphenyl}-
N'-(3-fluoro-2-
methylphenyl)ur
ea
37 H N-{4-chloro-2- 24, 2- G-H 53 mg, 56%,
hydroxy-3-[(3R)- | ethylphenyl MS (m/z, ES",
Q 3- isocyanate M+H): 423.97
o:s:o pyrrolidinylsulfo
nyl]-phenyl}-N'-
(2-
ethylphenyl)urea
38 N-{3-[(1R,55)-8- 20,9 G-H 24 mg, 12%,
azabicyclo[3.2.1] MS (m/z, ES™,
oct-3- M+H): 471.04
ylsulfonyl]-4-
chloro-2-
\©i Z hydroxyphenyl}-
X N'-(2-chloro-3-
pyridinyl)urea
METHOD OF TREATMENT
Compounds of Formula (1), or a pharmaceutically acceptable salt thereof can be
5  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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phenoxypheny 1 isocyanatc C-H 109 ng, 26% M (mz, ES , 488.06

I nternmedi ate 19: boc 1c)11\1 OH N-Boc-nortropi none (6.3 g) was dissol ved
in MeOH (WbQoerkip4ezad cooled to O C. NaBH4 5was added i nPporusc@®e6mnd t he
reaction m xture was stirred at 0 C for 2.5h. The reaction was quenched
with water, acidifjed to pH3 and extracted with DCM (x3). The conbi ned

or gani ¢ MREFECHAIEOIRRGEAPhRZEY: ORgPSHEh 1%%6%?&@8@&%%1% RY the desired

2007 1242nEHUASb B oRr a8 Aeves heboa IBEaC o e 1 ntermediate 19

was prepared fA®BdinlEthegicadnt inh&nasplonides reditiaideoftrchatitg Hghdvhekiid Ng
Material 1) according to the general procedures B, C, D and E. Overall
yiel d: 29gdigis! disepse, wirsein t moB g igone which bisliteae l>-8:0 @B ragptBoendro a

100 b f| ask .added - (=).- N Boc-.3- | i dipol (I 5
under *an PdoRC AP oRRERE ERCHEE ah et shoR PG AP RE BBy ey e
(50nL) ardatpherndleiically heccprdlcCnltiiged D 1 piiticlt, tho@eniokaids agkdi@dg,over 5 nmin

and the progress was foll owed by TLC. The solid was renoved by filtration
and washéR@xt GREPHEROTTHAR-? bt EXt'e78vas concentrated and purified by col um

chr omat ogr aphy,.el utin i 1: OAc: Hx.. . Yield: 2. 3 >100% , used, Wi t hout
Fur ther pur | f TSP b hdop ofgBe CHAES adMiaisfh e M apfarfhod fROh S SgHRE | 1
2H), 3. 62yRkAR iMdtioAHh padiciBrdt I8 ARO0 AROBLIGROY( NAPA )y ENALTS, QLéEdhAt e 22:
(General Procedure 1) ‘Internediate 1 (1.0%, Internmedi ate 21 (1.24g) and
K2C030( 0.taggdre biolagicahly|regiigted down o idroral Jevekaof physielegicalt fungom owimpemst ur e
overnight, Internediate | was. made.usjin tartin terial, L . The regaction
vas quenshEdORT I TALIsYeo0ER sEvag R A TR Ml (HESsaRdrgan i Syer s
were dri ROy eGRUBZEROANALNGr ENACENtHASEnce! NEthe ChAex iU IRslsav@s purified
by col um chromat ography eluting with 1:4 EtOAc: HXx. Yield: 0.60g (36%

brown oi lijventiph, NRSt{tORAI Bleves 31 G8¢ [Iat8 gieatd tBizor cybpl to 7. @®gfam pdrmB; Gi)Hz,
e e Sl RS Ry B i 202 10 (1

15  physiological levels; or (ii1) 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

20  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 discase, allograft

25  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

30  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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Internediate 23: Intermediate 22 (0.40g) was stirred in DCM (4nL) at -10 C
and nCPBA (0.68g) was added. The resulting m xture was stirred at -10 C for
30 min. TWe 2@atizan was quenched 5 with NaHCO3 sol uti eaT/uszeoactoed wit h
DCM washed with water. The organic |ayers were dried over Na2SO4,

concentrated and puri col.um, chr omat ogr aph utr n h 1:3

EL OAC: . enxarr%% eafe ?,’@Bld(red@)év %émgeegflwase E%g?é @%Nf LY, e o
nt er nedi fe=In iate
(0. 309) \Rgés&sctrg??ed |§5€S}—<ij?%nf H&ﬁ%enesacgu ch}]ag % déﬁgate to 80 C
over ni ghmAH'-Iie)rr‘Ee&tm%pWomnguhr@gm]se dodlyd,| otrmbresqitmenzin psrenmr/eetd:le and the

remai ning m xtuyre was hasifi wi t h. 50% aqueous, NaOH sol The m xture
was cool S4OYASCHARZALAR OEfuEmers ﬁé@%ﬁ@@ the) ﬂ%@aﬂtﬁrt@w@n?@t ?‘L]Saéﬁ?”%nd t he

resul &i ng“h@}éf&’értﬁe \Rsbitibe BfﬁE R iR c@Eh RTINS STRENAfiH @oﬂu%d&' tgRtdircdne
mxture was the diluted wth EtOAc and the 15 organic phase was separ at ed,

dried ovetduﬁa%@dthamdutmphdenﬁlmatlem The crude product was purified by
col um chr omato phy, el utin t of. 33-7 Et OAC, i xan
62280 (quant ; FaEryHefea s bty uetpliSer SBomdtn Rk it EY o

a. . OH NhiZfe2GUm! Efiteetndd: @/ 28atasS3 9, 99866@ct1©969mh11mo@w?9; AN fure 389; {9) and
N- Boc- 4- brormgp%s)erl d ne (0.59q) accor di ng to the general procedures 1, D

and J. YioéFd! 50g (58% overall). Internediate 1 was nmade using Starting

Mat er I0al 1. ﬁ)%ségtroez\{l(@e%gj%?g gr({lcl’«{?‘e%qge? (15%607f98-]8 i%ﬁl%%%sem %l?e‘ tré%%grlt of

4- (161 chl oro-

( phenvl oxthepdreRydsisamhadirgat foesmyé tBifﬁ\l@ﬂJdDhEnNUhﬁulnfv@ﬁVﬂg%ll@li P53-B68 necar boxy
| ate. (General Procedure K N1 Q0 0 0 Cl OHO S5I nternmedi ate 25
(0.25g) &k thnegbResHEMEW f%mlﬂatt@w@ethftﬁél@)abwe%omls§mcri@ferserfm: (3nL)

and the r h@Nth Bt o 8\@% RAM HEMREIAM i tRVRLBbfRtnt The
excess Dl\/gﬁs\cl\gs evapor ate an yt%%l ?%H?éﬁs?]g ﬁ’lg Xture was ﬁoad& ﬁgona
col um and aéllewseldmmctpltaqile&nﬂtmlé\ceddptor Yefedicht rdi0@ yd ditirah suptpattingerefevdnicte
solid) M5 ( 574, 17. 10FExa
N[ 4- e &F%%P‘?ﬂﬂ? aA é@s&%&%&%@%ﬁ% 1Rg10p%1012; Liu, et
al., Arterioscler. Thrornb. Vasc. Biol, 1997, 17:317-323; Rus, et al., Atherosclerosis. 1996,
127:263-271.; Wang et al., J. Biol. Chem. 1996, 271:8837-8842; Yue, ct al., Eur. J.
Pharmacol. 1993, 240:81-84; Koch, et al., Am. J. Pathol., 1993, 142:1423-1431.; Lee, et
al., Immunol. Lett., 1996, 53, 109-113.; and Terkeltaub et al., Arterioscler. Thromb., 1994,

20 14:47-53.

The present invention also provides for a means of treating CNS injuries by the
chemokine receptor antagonist compounds of Formula (I). Such treatment is provided in an acute
setting, as well as for prevention of injury in those individuals deemed susceptible to injury.

CNS injuries as defined herein include both open or penetrating head trauma, such

25  as by surgery, or a closed head trauma injury, such as by an injury to the head region.
Also included within this definition is ischemic stroke, particularly to the brain area.

Ischemic stroke may be defined as a focal neurologic disorder that results from
insufficient blood supply to a particular brain area, usually as a consequence of an
embolus, thrombi, or local atheromatous closure of the blood vessel. The role of

30  inflammatory cytokines in this area has been emerging and the present invention provides
means for the potential treatment of these injuries. Relatively little treatment, for an acute

injury such as these has been available.

-35-



(phenyl oxv) phenvllurea o's CI0110 H Exanple 27 (0.20g) was stirred in
CHCI 3 (2nmL) at room tenperature under an argon atnosphere.

| odot ri mewbybeii2asze (0. 21g) was added and the m xture wasThiSat08m61001 r ef | ux
15o0ver ni ght. The reaction did not proceed, however, until two batches of
chl orotrimethylsilane (0,037g pr.. batch) and Nal (0 051g pr. batch) were
added and t he TNEaE1!$ 8AYiRkICREE: Rigintlgmpmitesy fagtions, ighudiner nglothelialileylgieter i e,
MeOH was whi ch
the so vano e ARRelT R % MRSoRL Effud o ot B RloM Pndhdie

ext r act edomipbimddIGMich mbibir gralecieadcalyesls v ENE dvomﬂd be 2@fvldoetrcatdented over

Na2SO4 and, concent r.at ed crude. product |tur DCM et her

and thenl%ﬁqu@amawuam%ﬁﬁ%ﬁf maﬁgpd% f#% ﬁ%{*ﬁ%&) hosgi e d: 10
my (6% |'1§3[Hsu1@19¥ﬂ%o§ﬁkdt9d h&@n( ferdmee. 'VH'H) 502 06

2007/ 124424PCT/ US2007/ 067091 |nterrred| ates 4-6, 8, 10- 17 20, 22-25 are

novel i nter mediedadsof cledotl dedl mExazsrphtégegn@pawéhinﬁmﬂﬁ LAY EPmeditaises 20, 24

d 25. | ct Prnar ed f
"t er medit B pib A 6 qiand Pariacolbay vol & |

overal | %o/bepsl ,99clhﬁr(419929r W@d‘tﬁl@tﬂ v%ﬁcﬁe‘%iu@ecﬁed@nﬁlf@ﬂlatlon was found to

improve functional outcome in those animals treated.

10 Compounds of Formula (I) are administered in an amount sufficient to inhibit IL-8,
binding to the IL-8 alpha or beta receptors, from binding to these receptors, such as
evidenced by a reduction in neutrophil chemotaxis and activation. The discovery that the
compounds of Formula (I) are inhibitors of IL-8 binding is based upon the effects of the
compounds of Formula (I) in the in vitro receptor binding assays which are described

15  herein. Compounds of Formula (I) have been shown to be inhibitors of type II IL-8
receptors.

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

20  IL-8, GROa, GROB, GROy, NAP-2 or ENA-78 causing another monokine to be released,
such as but not limited to IL-1, IL-6 or TNF. A disease state in which, for instance, IL-1 is
a major component, and whose production or action, is exacerbated or secreted in response
to IL-8, would therefore be considered a disease state mediated by IL-8.

As used herein, the term "chemokine mediated disease or disease state" refers to

25  any and all disease states in which a chemokine which binds to an IL-8 a or 3 receptor
plays a role, such as but not limited to IL-8, GRO-a, GRO-3, GROy, NAP-2 or ENA-78.
This would include a disease state in which, IL-8 plays a role, either by production of IL-8
itself, or by IL-8 causing another monokine to be released, such as but not limited to IL-1,
IL-6 or TNF. A disease state in which, for instance, IL-1 is a major component, and whose

30 production or action, is exacerbated or secreted in response to IL-8, would therefore be

considered a disease stated mediated by IL-8.

-36-



0 040 HNF C N-(2-chloro-3- fluorophenyl)-N (4-chloro-2- hydroxy-3-[(3R)-
3- pyrrolidinylsulfb nyl]-phcnyl }urea 24, 2-chloro- 3-fluoro phenyl
| socyanatwo 2®7124400 ng, 58% MS (n Vz, ES+, MtH): 447. @8TAB2007/067022 0 zX
00 O ethyl 4-{[6- chloro-3-(f[(2- chloro-3- fluonphenyl)am nol-
carbonyl} am nAOs) usrelg ﬂér%m? ﬁl%xclerln? "cytokine" refers to any secreted polypeptide that affects
the functions of cells and is a molecule which modulates interactions between cells in the
immune, inflammatory or hematopoictic response. A cytokine includes, but is not limited
to, monokines and lymphokines, regardless of which cells produce them. For instance, a
5 monokine is generally referred to as being produced and secreted by a mononuclear cell,
such as a macrophage and/or monocyte. Many other cells however also produce
monokines, such as natural killer cells, fibroblasts, basophils, neutrophils, endothelial cells,
brain astrocytes, bone marrow stromal cells, epideral keratinocytes and B-lymphocytes.
Lymphokines are generally referred to as being produced by lymphocyte cells. Examples
10 of cytokines include, but are not limited to, Interleukin-1 (IL-1), Interleukin-6 (IL-6),
Interleukin-8 (IL-8), Tumor Necrosis Factor-alpha (TNF-a) and Tumor Necrosis Factor
beta (TNF-B).
As used herein, the term "chemokine" refers to any secreted polypeptide that affects the
functions of cells and is a molecule which modulates interactions between cells in the immune,
15  inflammatory or hematopoietic response, similar to the term "cytokine" above. A chemokine is
primarily secreted through cell transmembranes and causes chemotaxis and activation of
specific white blood cells and leukocytes, neutrophils, monocytes, macrophages, T-cells, B-
cells, endothelial cells and smooth muscle cells. Examples of chemokines include, but are not
limited to IL-8, GRO-a, GRO-, GRO-y, NAP-2, ENA-78, IP-10, MIP-1a, MIP-$3, PF4, and
20 MCP1,2, and 3.

In order to use a compound of Formula (I) or a pharmaceutically acceptable salt
thereof in therapy, it will normally be formulated into a pharmaceutical composition in
accordance with standard pharmaceutical practice. This invention, therefore, also relates to
a pharmaceutical composition comprising an effective, non-toxic amount of a compound of

25  Formula (I) and a pharmaceutically acceptable carrier or diluent.

Compounds of Formula (I), pharmaceutically acceptable salts thereof and
pharmaceutical compositions incorporating such may conveniently be administered by any
of the routes conventionally used for drug administration, for instance, orally, topically,
parenterally or by inhalation. The compounds of Formula (I) may be administered in

30 conventional dosage 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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ul fonyl; -1- piperidinecarbox ylate 25, 2-chloro- 3-fluoro phenyl
| socyanate G 100 ng, 42% MS (raiz, ES', MtH): 533.95 31 u * x() 0zx O
=3-->",1 WO 20b7/52842t (1R, 55) - 8- azabicycl o[ 3.2.]] oct-3- yCIaiSt@pdioon-
chl oro-2- hydroxyphenyl |- AP-(2-chloro-3- fluorophenyl)ure a 20, 2-chloro-
3-fluoro k?lgv%rqy slecénsdo t%gggg&t?cal%l %élﬁve compound. These procedures may involve mixing,
granulating and compressing or dissolving the ingredients as appropriate to the desired
preparation. It will be appreciated that the form and character of the pharmaceutically
acceptable character or diluent is dictated by the amount of active ingredient with which it
5 1s to be combined, the route of administration and other well-known variables. The
carrier(s) must be "acceptable” in the sense of being compatible with the other ingredients
of the formulation and not deleterious to the recipient thereof.

The pharmaceutical carrier employed may be, for example, either a solid or liquid.
Exemplary of solid carriers are lactose, terra alba, sucrose, talc, gelatin, agar, pectin,

10  acacia, magnesium stearate, stearic acid and the like. Exemplary of liquid carriers are
syrup, peanut oil, olive oil, water and the like. Similarly, the carrier or diluent may include
time delay material well known to the art, such as glyceryl mono-stearate or glyceryl
distearate alone or with a wax.

A wide variety of pharmaceutical forms can be employed. Thus, if a solid carrier is

15  used, the preparation can be tableted, placed in a hard gelatin capsule in powder or pellet
form or in the form of a troche or lozenge. The amount of solid carrier will vary widely
but preferably will be from about 25mg to about 1g. When a liquid carrier is used, the
preparation will be in the form of a syrup, emulsion, soft gelatin capsule, sterile injectable
liquid such as an ampule or nonaqueous liquid suspension.

20 Compounds of Formula (I) may be administered topically, that is by non-systemic
administration. This includes the application of a compound of Formula (I) externally to
the epidermis or the buccal cavity and the instillation of such a compound into the ear, eye
and nose, such that the compound does not significantly enter the blood stream. In
contrast, systemic administration refers to oral, intravenous, intraperitoneal and

25  intramuscular administration.

Formulations suitable for topical administration include liquid or semi-liquid
preparations suitable for penetration through the skin to the site of inflammation such as
liniments, lotions, creams, ointments or pastes, and drops suitable for administration to the
eye, ear or nose. The active ingredient may comprise, for topical administration, from

30 0.001% to 10% w/w, for instance from 1% to 2% by weight of the Formulation. It may
however comprise as much as 10% w/w but preferably will comprise less than 5% w/w,

more preferably from 0.1% to 1% w/w of the Formulation.
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285 ng, 42% MsS (mt, ES, MrH): 487.93 32 u_ 22 TC) 0 zi 0 O O O ethyl
4-{[6- chloro-3-(f[(3- fluoro-2- nethyl phenyfla mnt+ carbonyl } am no)
hydr oxyphwoybésizs2ionyl ; - 1- pi peridi necarbox ylate 25, PCEUSMBASBL (nil z,
ES-k, MtrH): 513.98 33 * =z N3-[(1 R 55)-S- azabicyclo[3.2.]] oct-3-
ylsul fonyl]- 410%21'150 gc%_orzd_ing to the present invention include those suitable for application to the
skin or eye. An eye lotion may comprise a sterile aqueous solution optionally containing a
bactericide and may be prepared by methods similar to those for the preparation of drops.
Lotions or liniments for application to the skin may also include an agent to hasten drying
5  and to cool the skin, such as an alcohol or acetone, and/or a moisturizer such as glycerol or
an oil such as castor oil or arachis oil.
Creams, ointments or pastes according to the present invention are semi-solid
formulations of the active ingredient for external application. They may be made by
mixing the active ingredient in finely-divided or powdered form, alone or in solution or
10 suspension in an aqueous or non-aqueous fluid, with the aid of suitable machinery, with a
greasy or non-greasy base. The base may comprise hydrocarbons such as hard, soft or
liquid paraffin, glycerol, beeswax, a metallic soap; a mucilage; an oil of natural origin such
as almond, corn, arachis, castor or olive oil; wool fat or its derivatives or a fatty acid such
as steric or oleic acid together with an alcohol such as propylene glycol or a macrogel. The
15  formulation may incorporate any suitable surface active agent such as an anionic, cationic
or non-ionic surfactant such as a sorbitan ester or a polyoxyethylene derivative thereof.
Suspending agents such as natural gums, cellulose derivatives or inorganic materials such
as silicaceous silicas, and other ingredients such as lanolin, may also be included.
Drops according to the present invention may comprise sterile aqueous or oily
20  solutions or suspensions and may be prepared by dissolving the active ingredient in a
suitable aqueous solution of a bactericidal and/or fungicidal agent and/or any other suitable

preservative, and preferably including a surface active agent. The resulting solution may

then be clarified by filtration, transferred to a suitable container which is then sealed and

sterilized by autoclaving or maintaining at 98-100°C for half an hour. Alternatively, the

25  solution may be sterilized by filtration and transferred to the container by an aseptic
technique. Examples of bactericidal and fungicidal agents suitable for inclusion in the
drops are phenylmercuric nitrate or acetate (0.002%), benzalkonium chloride (0.01%) and
chlorhexidine acetate (0.01%). Suitable solvents for the preparation of an oily solution
include glycerol, diluted alcohol and propylene glycol.

30 Compounds of Formula (I) may be administered parenterally, that is by
intravenous, intramuscular, subcutaneous intranasal, intrarectal, intravaginal or

intraperitoneal administration. The subcutaneous and intramuscular forms of parenteral

-390 -



hydr oxyphcnyl | - N-[2- (phenyl oxy)phen yllurea 20 , 2- phenoxyphen yl
| socyanatc GH 20 ne 6% M5 __ (mz, ES, MH): 528.14 WO
2007/ 124420RAY/1262007/ 067091 34 LL U_ O )LLL 2 O n O tbPCTAISZ007i067001 N-
{4-chlom 2- hydroxy-3-[(3 10- 3- pyrrolidinylsullo nyl]thenyll-NLl- {2-
LCritl u%ﬁr%rirrggtpa}gon)a?ex an_erally preferred. Appropriate dosage forms for such administration
may be prepared by conventional techniques. Compounds of Formula (I) may also be
administered by inhalation, that is by intranasal and oral inhalation administration.
Appropriate dosage forms for such administration, such as an acrosol formulation or a
5  metered dose inhaler, may be prepared by conventional techniques.

For all methods of use disclosed herein for the compounds of Formula (1) the daily
oral dosage regimen will preferably be from about 0.01 to about 80 mg/kg of total body
weight. The daily parenteral dosage regimen about 0.001 to about 80 mg/kg of total body
weight. The daily topical dosage regimen will preferably be from 0.1 mg to 150 mg,

10  administered one to four, preferably two or three times daily. The daily inhalation dosage
regimen will preferably be from about 0.01 mg/kg to about 1 mg/kg per day. It will also be
recognized by one of skill in the art that the optimal quantity and spacing of individual
dosages of a compound of Formula (I) or a pharmaceutically acceptable salt thercof will be
determined by the nature and extent of the condition being treated, the form, route and site

15  of administration, and the particular patient being treated, and that such optimums can be
determined by conventional techniques. It will also be appreciated by one of skill in the art
that the optimal course of treatment, i.c., the number of doses of a compound of Formula
(D) or a pharmaceutically acceptable salt thereof given per day for a defined number of
days, can be ascertained by those skilled in the art using conventional course of treatment

20  determination tests.

Combinations:

The compound and pharmaceutical formulations according to the invention may be
used in combination with or include one or more other therapeutic agents, for example
selected from anti-inflammatory agents, anticholinergic agents (particularly an M;/M»/M3

25  receptor antagonist), B,-adrenoreceptor agonists, antiinfective agents, such as antibiotics,
antivirals, or antihistamines. The invention thus provides, in a further aspect, a
combination comprising a compound of Formula (I) or a pharmaceutically acceptable salt,
solvate or physiologically functional derivative thereof together with one or more other
therapeutically active agents, for example selected from an anti-inflammatory agent, such

30  as a corticosteroid or an NSAID, an anticholinergic agent, a 3;-adrenoreceptor agonist, an
antiinfective agent, such as an antibiotic or an antiviral, or an antihistamine. One

embodiment of the invention encompasses combinations comprising a compound of
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phenyUurea 14, 2- (trilluomctth oxy)phenyl isocyanatc (i-H 25 ng, 9% M
(6/z, ES, MtH): 479.91 35 N (4-chloro-2- hydrox),7-3-[(3R)- 3-
pyrrol kl iwglsat2ips2ayl [t henyfl -N- (2, 2-ditluoro- 1, 3- bere®diSeo0aDe67091
4-)71)urea 13, 18 G11 8 ng, 3% M5 (mz, ES, MH): 475.87 O * 0 zxlo O
2l 00 Formula (I) or a pharmaceutically acceptable salt, solvate or physiologically functional
derivative thereof together with a B,-adrenoreceptor agonist, and/or an anticholinergic,
and/or a PDE-4 inhibitor, and/or an antihistamine.
It will be clear to a person skilled in the art that, where appropriate, the other
5  therapeutic ingredient(s) may be used in the form of salts, for example as alkali metal or
amine salts or as acid addition salts, or prodrugs, or as esters, for example lower alkyl
esters, or as solvates, for example hydrates to optimise the activity and/or stability and/or
physical characteristics, such as solubility, of the therapeutic ingredient. It will be clear
also that, where appropriate, the therapeutic ingredients may be used in optically pure
10  form.
In one embodiment, the invention encompasses a combination comprising a

compound of the invention together with a ,-adrenoreceptor agonist.

Examples of B -adrenoreceptor agonists include salmeterol (which may be a racemate or a

single enantiomer such as the R-enantiomer), salbutamol (which may be a racemate or a
15  single enantiomer such as the R-enantiomer), formoterol (which may be a racemate or a
single diastereomer such as the R, R-diastereomer), salmefamol, fenoterol, carmoterol,
etanterol, naminterol, clenbuterol, pirbuterol, flerbuterol, reproterol, bambuterol,
indacaterol, terbutaline and salts therecof, for example the xinafoate (1-hydroxy-2-
naphthalenecarboxylate) salt of salmeterol, the sulphate salt or free base of salbutamol or

20 the fumarate salt of formoterol. In one embodiment the 3,-adrenoreceptor agonists are
long-acting [3,-adrenoreceptor agonists, for example, compounds which provide effective

bronchodilation for about 12 hours or longer. Other 8 -adrenoreceptor agonists include

those described in W02002/066422, W02002/070490, W0O2002/076933,
W02003/024439, W02003/072539, W02003/091204, W0O2004/016578,

25 W02004/022547, W0O2004/037807, W0O2004/037773, W0O2004/037768,
W02004/039762, W02004/039766, W0O2001/42193 and W0O2003/042160.

Further examples of B,-adrenoreceptor agonists include:

3-(4-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]ethyl } amino)
hexyl] oxy} butyl) benzenesulfonamide;

30 3-(3-{[7-({(2R)-2-hydroxy-2-[4-hydroxy-3-hydroxymethyl) phenyl] ethyl}-amino) heptyl]

oxy} propyl) benzenesulfonamide;
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36 0 ZI 0 =DNA * 0 5 N{3-[(1R 55)-8- azabicyclo[3.2.1] oct-3-

yl sul fonyl] -4- chl oro-2- hydroxyphenyl;-- N (3-fluoro-2- nethyl phenyl)ur ea
20, 7 (1- WO4807344245% M5 (mz, ES , MrH): 468.09 37 NPCfArScHI7o06m02t
hydroxy-3-[(3 10- 3- pyrrolidinylsullo nyl]thenyll-Nl- (2- ethyl phenyl)urea

24, 2 cé:lt- RBfkg)-B-c[?é/-l{}I[&? g%i?c%?otrgbe(niz&{# oxy] ethoxy} hexyl) amino]-1-hydroxyethyl}-2-
(hydroxymethyl) phenol;
4-{(1R)-2-[(6-{4-[3-(cyclopentylsulfonyl)phenyl]butoxy} hexyl)amino]-1-hydroxyethyl } -
2-(hydroxymethyl)phenol;

5  N-[2-hydroxyl-5-[(1R)-1-hydroxy-2-[[2-4-[[(2R)-2-hydroxy-2-
phenylethyl]amino]phenyl]ethyl]amino]ethyl]phenyl]formamide;
N-2{2-[4-(3-phenyl-4-methoxyphenyl)aminophenyl]ethyl } -2-hydroxy-2-(8-hydroxy-
2(1H)-quinolinon-5-yl)ethylamine; and
5-[(R)-2-(2-{4-[4-(2-amino-2-methyl-propoxy)-phenylamino]-phenyl } -ethylamino)-1-

10 hydroxy-ethyl]-8-hydroxy-1H-quinolin-2-one.

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

15  4-methoxybenzoic, 2- or 4-hydroxybenzoic, 4-chlorobenzoic and 4-phenylbenzoic acid.

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

20 Examples include methyl prednisolone, prednisolone, dexamethasone, fluticasone
propionate, 6a.,90-difluoro-11B-hydroxy-16ca-methyl-170-[(4-methyl-1,3-thiazole-5-
carbonyl)oxy]-3-oxo-androsta-1,4-diene-17-carbothioic acid S-fluoromethyl ester, 6a.,9a.-
difluoro-17a-[(2-furanylcarbonyl)oxy]-11B-hydroxy-16c-methyl-3-oxo-androsta-1,4-
diene-17B-carbothioic acid S-fluoromethyl ester (fluticasone furoate), 6a,90-difluoro-11f3-

25  hydroxy-16a-methyl-3-oxo-17a-propionyloxy- androsta-1,4-diene-17p-carbothioic acid S-
(2-oxo-tetrahydro-furan-3S-yl) ester, 6a,9a-difluoro-11p-hydroxy-160-methyl-3-oxo-
170-(2,2,3,3- tetramethycyclopropylcarbonyl)oxy-androsta-1,4-diene-173-carbothioic acid
S-cyanomethyl ester and 6a,9a-difluoro-11B-hydroxy-16o-methyl-170-(1-
methycyclopropylcarbonyl)oxy-3-oxo-androsta-1,4-diene-17p-carbothioic acid S-

30 fluoromethyl ester, beclomethasone esters (for example the 17-propionate 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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53 1.112 56% MS (mlz, ES, MtH): 423.97 ZS 0 ZS * O 38 H0=S= 0 a so
OH 0"Phi NANN HHa N-{3-[ (1R, 55)-8- azabicyclo[3.2.1] oct-3- ylsullonyl]-4-
chl om 2- Wodroxypizenyl | - N -(2-chlom 3- pyridi nyQurca 20C%/US2001/0209ny, 12%
M5 (mz, ES, MtH): 471.04 METHOD OF TREATMENT Conpounds of Formula (1),

or 2 DnarmERULCal LY SEERRLIP| S ther el can e S ugeq in the T
any dis e%ﬁﬁx&cro@ttﬁof)len@te PRI 06911, QhAIST 1TBIMHRbne Wbl BHAGELRALED of
caused by excessive or unregulatéd 1L-8 cytokinc production by such
mamal ' s neadtde, fhgicatpnapromhorate @i, Yd-diftuecb-1 §3-hydroxy-16a-methyl-170-[(4-methyl-
1,3-thiazole-5-carbonyl)oxy]-3-oxo-androsta-1,4-diene-173-carbothioic acid S-

5  fluoromethyl ester, 6a,9a-difluoro-17a-[(2-furanylcarbonyl)oxy]-113-hydroxy-16c.-
methyl-3-oxo-androsta-1,4-diene-17-carbothioic acid S-fluoromethyl ester, 60,90~
difluoro-11p-hydroxy-16c-methyl-3-oxo0-170.-(2,2,3,3-
tetramethycyclopropylcarbonyl)oxy-androsta-1,4-diene-17f3-carbothioic acid S-
cyanomethyl ester and 60.,9a-difluoro-11p-hydroxy-16a-methyl-17a-(1-

10 methycyclopropylcarbonyl)oxy-3-oxo-androsta-1,4-diene-17f3-carbothioic acid S-
fluoromethyl ester. In one embodiment the corticosteroid is 6a.,9a-difluoro-17a-[(2-
furanylcarbonyl)oxy]-11p-hydroxy-16ca-methyl-3-oxo-androsta-1,4-diene-17f3-carbothioic
acid S-fluoromethyl ester.

Examples of corticosteroids also include those described in W02002/088167,

15 W02002/100879, W02002/12265, W02002/12266, W02005/005451, W0O2005/005452,
W02006/072599 and W0O2006/072600.

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

20 WO02003/082827, WO1998/54159, W02004/005229, W02004/009017, W0O2004/018429,
W02003/104195, W0O2003/082787, W02003/082280, W02003/059899,
W02003/101932, W02002/02565, W02001/16128, W02000/66590, W0O2003/086294,
W02004/026248, W02003/061651, W0O2003/08277, W0O2006/000401, W0O2006/000398
and W0O2006/015870.

25 Non-steroidal compounds having glucocorticoid agonism that may possess
selectivity for transrepression over transactivation and that may be useful in combination
therapy include those covered in the following patents: W02003/082827, W0O1998/54159,
W02004/005229, W0O2004/009017, W0O2004/018429, W02003/104195,
W02003/082787, W02003/082280, W02003/059899, W02003/101932, W02002/02565,

30 WO02001/16128, W0O2000/66590, W02003/086294, W02004/026248, W02003/061651
and W0O2003/08277.
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Model s ofPredcef@tla; h‘emiSMUMIS6$ﬁoﬂ1mderhalﬁabﬂﬁm40\maﬁubms>é@dkﬁ -Hu§d, KO @eﬁt Sis
di scussed i n Shoham of Vaisc & Cinical Physiology and

Pharnacoﬁ@@VnMVbEm?§th§9825M§B 169). 3wl T23892) . Treat nent whi ch reduced
edeng,f ornati pi nal s
roatd. 10ComuoaRRyMbibite) ERpRmAL dRCHIPERL O RN id S o

suf f i ci emphtehbapphikationts W028()4/m4'7(28n@7(12@04/@é6$2}, VarHal (3P9% ét.a Exaopid or s,

neut  ophi ) SheRbiadPe e o aoPe s e N LERGER W RO FRHOA R s o

Formul a (wbz@wom@ubamtﬁeﬁsmétsfélaab@w@urﬁuaased upon the effects of the
conmpounds of Formula (1) in the in vitro receptor binding assays which are

descri bed 15heE«emmleso<ﬁﬁpthnndsergfc d*‘g@ntmt@those)comen@etémt a@h@wntagmnb@s at

i nhi hi.itors of t erein term"1L-8
o 49 eq 1 SussbRE rclgplass dn PEFERRPIPss eorupqup R S it At S s
whi ch 1L\, reCEpess, dﬂ%@ﬁhm@ﬂ@ts ofNABPNZ, /1011, OEWM§ rédepioss @ faal iagRhisRaf thy
production of |IL- 8, GROa, GROy, P-2 or ENA-78 thensel ves, or by 20
IL-8, GROAYMaidr Beentresy Exmplaw mmmdsrﬁﬂ@dmmﬁgat@now@halﬁﬁ%wh@et o be

rel eased, 0 d se state in
whi ch, OQI%H%QP ik %&L&F@B% Lé mg%gogmédrg %‘rsré%%%h 6 gOci(-i-&ﬁ})esr::heprao uction or
action, IASrcﬁI)eﬁi()eOb@@ZﬁIﬁdmC(for&ﬁEmpleﬁﬁh tha bfcﬁlslﬁer&es 30284-780) waldicrdphan ¢foor e be
considered a disegﬁe state nedi ated by used herein, the term

" cherfBki 1FE4HB &t B tPRElEsE or! 3P skdde: mlétuaderrt%ﬁf Ree PRy BarfysaRl al |
di sease %ﬁte%easarb ﬁdg o Wﬁﬁé Ng ¢ hg;&omoaﬂ&e @A§96z"s'86879ag)0arndk%a§ ecept or

pl ays a role, suc mte
or ENA-78421hm®uﬁnmﬂﬂcbmmhud@OQO@W@@H§eEﬁtamhwyunmhnmhsﬁﬂkxﬂ,plays a role

ei t her by raduction of 1L-8 i.ts L- 8 .causi noki ne to
e rel eatelmSinasc it Peen e as 2R A1) rfgiGh MARA0F o Fed st ot o
in which cAsansmst(mv: or thd-hykrbromi AR utRIBRNAR E@BQXW&%M%W(@@SM i on
or action, is exacerbated or secreted in response to -8, "woul d therefore

be cofsi §6p2A0H, doldeader the naraei Diteatiaa), é@own@_LCBS 15983 40 5), toltelfodlne (CAS

ot ers ta any abar et ot ety ERarREr 0l S n e i ime b Rl RN s ana

i's a nol efdleardlicC hs ﬂ‘i‘édiﬂd)rﬁid@SCABt%OQS—tSDQﬁ%lbﬁhwﬁﬂe fghd Spdsﬂlotrﬂ&)l mTune
|nflannatory or henatop0|et|c r esponse. yt oki ne inclu but is

linited tt@spi#ﬁmhmrﬁtes(%%lww|aﬁé§ohfeé@¢am 6¢/é§ §4%478\1\N érprééM §4%ﬁ7<§duce
them Fo r38'i“ﬁ%ﬁ{%cs%cc1ﬁat§m% bR aF $ M908 A bdid uﬁB&rtﬂeeﬁarﬁé)v%ﬁé%g ng produced
and secreted a nnnonuc ear cell, su uch as’q ‘rmcr age an I nmonocytc.
Many 3ot her Ce|A(Bht|ItﬁmE¢lc&ﬁp@1|nﬂS)aﬂardmi‘ltfsed [fDW@(Q(D(E%O37§80 hw&zmm%a% kid | er
cells, flbroblaé basophils, neutrop h|| gdothellal cells, brain

ast r ocyt 40 10840 %&beﬁrﬁ%ﬁmor@@m@mé}ﬁ t agepeftlimitdhiPes and

B- | ynphocyt ced by
B e e L P e e IS
Interleukin-1 (1L-1), Interleukin-6 (IL-6), Interleukin-8 (I1L-8), Tunor
Necrosi s Factor-al pha (I NF-a) and Tunq{ Necrosis Factor beta (TNF-13).

As used herein, the term "chenoki ne” réfers to any secreted pol ypeptide
that affects the functions of cells and is a nol ecul e which nodul at es

i nteractions between cells in the i mmune,



15i nfl ammat ory or henmatopoietic response, simlar to the term "cytokine"
above. A chenokine is primarily secreted through cell transnenbranes and
causes chwoobenxizgs2and activati on of specific white bl oo@Cralsb@7anmol

Ieukocytes neutrophi |l s, nonocytes, nacrophages, |-cells, B—cells

endot hel i cells_ and spmot.h nuscl l].s. | es .of |nes i ncl ude,
but are n fe"qdphﬁr@&ye@ - %phheeﬁ%t@-@@@sﬁh@@?ﬂwwl%{g cloge | p- 10,
MP-lcc, MFge3, PF4, and 20MCP |, 2, and 3. In order to use a

conpound of Fornula (1) or a pharnmaceutically acceptable salt thereof in

t her apy, 4 {hyAir¢>¢y(¢llph¢tafll)IH}6tlbé] 1 d2(nhengdctmtioxaleghdi-raceut i cal conposi ti on

i n accordanc maceuti cal practice. This invention,
therefor§/15%§8W$gF§%§gc dg% %?ﬁﬁ@eutical conposition conprising an

ef fecti vegl Ry -3t@mﬁnmmbh@fy1@hmm¢tﬁﬂ 81f{2-%@56ﬂiﬂﬂl|eﬂlggé);y]@ih§l}38-
pharnaceutlc ly accePtab e carrier or diluent ounds of Fornul a
(1), pharsericieydelP 2! lacterpbrapliée- sal ts thereof and phar maceuti cal

conposi tions i v t.er any of
The rout s ot BRa i B TRy BB Wi SR B S it

oral ly, tapplicagibh %0/4sa9&1nmbqiolrate@herbm 1hi‘tbahﬁirtet}0‘t§y refdrenceomessnidsludé, feor nul a
(1) may be admi nistered in 30 conventional dosage forns prepared by

conmbi ni ngX#MBEhpound of Fornula (1) with standard pharnaceutical carriers
accorgi ng.4 veahanab_pLe 8ot Qfoker mul a (1) may al so
be adnln?%fg 3Q|n&C% venf?ong?ﬂ%% ggspﬁggggﬁﬁ#ﬁgﬁioﬁanth a

2007/ 1244241073 . D3 26PatecG64081 known, second therapeutlcally actlve conmpound.

i ecol 01 nlS TR et et aﬁépfﬁlﬁmgéxyM% REnaEPF BBt apar ot Lon. 1t
will be RBRe8LALEG. IR0 LABHERIRIANG gfhalsl@%l@[rs Bf otlife:phar meceut | cal |y

accept abl'e character or | uent i ctated t he anpbunt of active
|ngredleﬁ%«mubh8whﬁhhl&ﬁﬂﬁb@yﬂoﬁﬁbbeWBwﬁéb2dnﬁ@nYEMDEmomﬂabn1nlstratlon

Censa o BT SOmR | ST RTobe BERE I He Rl B o8P e F or mul at i on and

not del et(@f{do%S(ZIC?aﬁde 2L@19h@1ye-eﬂ1yt)tseggﬁﬁethyl 8-azobEbRHEALBET elokiatdioded: I 1 er
or exanp either a solid or liquid Exenplary of solid

enpl oyed nma

carriers (%nfé)'ﬁa@tcd%o 2t@lphe@l-bﬁlyl)s&&—udag@hylt?aatom%gbllcmlph’> 2.hlgatane pect i n,
10acaci a flAgnesi um stearate, stearic acid and the |ike. Exenplary of
l'iquid carrlert arc syrup, peanut oil, olive oil, water and the |iKke.
Simlarlg- ((étfd@)-@&héthﬁlr-&@ia blllcyctle[r}tz myt 3Ol 2eighchy-depay bt eri al wel |
known to _the art, such as glyc erylyggno stearatﬁ or glyceryl distearate

al oné%or NuPeneyis3viksndo k8 wpeyay Rsgadhipy a3 gnbpetat-uliiZ 2-dipheml rsonigpanyide:;

enpl oyed. i t e

t abl et ed, (en Haace Jar&nﬁﬁll % &gfédtﬁ et@p%%ﬂ%ﬁ%ﬁylp%ﬂ@%@&%gﬁg% ]6?%? fpn or in
t he fornn@md@.troche or Iozenge The amount of solid carrier will vary

carrt o Heb e TR R et me e Brtor ottt dphely L Prane At o on,
soft gel éltétﬁ'ylcﬁPﬁ{{leﬁdo)a%tﬁéﬂhkzﬁz%la% %&&aﬂa[ﬁz Iudwecm)sy Qm@%@np@ggglu@eaor
nonaqueous |1 qui d suspensi on. ngoun s of Formul a

adni nst éy- éﬂ((temin)fﬁamlet,hyl Bhia@ biOSfCl@{/ dwgtl)eaﬁdha@hwhp@mﬁtawnmldm s

epi dor m &b GREVBERES sor By S AR b PrallPr Pt Puh e S BR B itbound 1 nt o

the ear, 3eyéndand- rﬁ@tﬁsalrg-amhlcwa[ts 1 MRceaypndi-daeshendt-ylShgpiohitarnt | y enter
the blood stream In contrast Xstenlc adm nistration refers to oral,

i nt r avendersio)drirepre- otiehiophert2 abichyahtrsénethy - Srarama-Sicyelol i loctane”
Fornulatl&ﬁa .Suitable for topical adm nistration include liquid or
senl-lqu| ﬁreparatlons suitable for penetration through the skin to the
si t e zof INf3-Giondu)iometiytB-aas-bidyolofRnil Joct-3otl)-22sdipleanghp®pydi nt nent s or
pastes, and dro suitable for admnistration to the eye, ear or nose. The
active |ﬁﬁ?§ﬁ? ng@ificeonpri se, for topical adnministration, from 30 0.001%

to 10% w| p" n%)eh&&) 4 %hﬁﬂ%eazfasb‘??gﬂoq{% 901]3%{ ‘Q@ 4Bh 181‘1 phib%zl]ﬁ%é‘“' ation. It may

however rrse as ch a % W Vi refe Iy w' 'l conprise |less than
5% ww, nore preferably fromO0.1%to | % w w of the Forrml ation. WO
2007/ 124424PCT/ US2007/ 067091 Lotjons according to the present
i nvention include those suitable for'é%ﬁlication to the skin or eye. An eye

|l otion may conprise a sterile aqueous solution optionally containing a
bactericide and nay be prepared by nethods simlar to those for the
preparation of drops. Lotions or lininments for application to the skin may
al so include an agent to hasten drying 5and to cool the skin, such as an

al cohol or acetone, and/or a noisturizer such as glycerol or an oil such as

e



Creans, ointnents or pastes according to the present invention are

sem -solid fornul ati ons of the active ingredient for external application.
They may We 2owrdie4dzy nmi xi ng the active ingredient in fineCyAsear7de®Inr
powdered form alone or in solution or 10suspension in an agueous or

- f ta h
non- o1 eady ThieBl B SRt Al Tl AR HIER S har . sof o
l'iquid DQﬁéﬁﬁkﬂﬂﬁngﬁ&ggﬁdbpeeSMBX a nmetallic soap; a nucilage; an oil of

natural origin such as al nond, corn, arachis, castor or olive oil; wool fat
or its ddendpaBi {Ze?edmﬁlewlfhk(ﬂ whamrldn@hmmésarmn@} ~propyl} . &idometbyleB-aoyet-her
with an Icogﬁizgich as pylene gl ycol or a macrogel. The 15formul ation
may inco bé? 8 surface active agent such as an ani onic,

catiomic or nqmnhgnkﬁm§Mha@@b@ﬂé such as a sorbitan ester or a
pol yoxyet hyl ene derivative thereof Susp endln% agents such as natural guns,

cel | ul osécmtiopdv@tmetbexyo?.2iidhigahinc2yheidy Dl & dinethylasazinid-caccous silicas,
and Othe%ub@ﬂ)ﬁgl Rﬁm%?&ﬁeas | anolin, may al so be included. Drops

accordi ng J iresen I'Avention may conprise sterile aqueous or oily
20sol ut i gasiops- (augzaﬁms;zeatlphmdem@m So&dnﬁapﬁmedzdmya-bh@elo[m hpctahe ickidd, ve
ingredient in suit queous sol ut bact erici dal_and/ or

f ungi ci dé?ndé?@'ér(tz YA 8r2 caag@n@d ﬁ@wl)s&ﬁ%figwaylp& é%oélﬂ%rhltCW@[ ahlpcipef er abl y
|nclq§ %(gn Prface active agent. The resulting solution may then be
clarifi iltration, transferred to a suitable container which is then
seal ed arichde)-8r(2tdaredndyl-22udipb¢rgil-ethg] e, 8 ethal-$rampiabic9BoBOD Cloktne hal f  an
hour. Alternatively, the 25solution may be sterilized by filtration and
transferﬂ%& 4% the cont ai ner by an aseptic techni que. Exanpl es of

bact eri cicgalo)and-dyiaab ol dahipgand - %Hfgo)@,k-%h&&hyl' §6Y31854-8RyEIB[3. f‘?]o‘éfa‘ﬁ@s are
phenylnercurlc nifrate or acetate (0.002%, benzal konium chlorid 01%
and chlon@@d¢dnd©racetate (0 019@ Suitable solvents for the preparatlon of

Socoroundtesr ot Ak Sl OGRS ety GrPab R Rpufrics Brpi FREHE )

|ntravenqmgwkﬂmnn@gmﬁﬁqﬁ@ﬁxmsubcutaneous intranasal, intrarectal,
intravaginal or intraperitoneal adm nistration. The subcutaneous and
i nt ranuscul ar Ir @perembpdipeant HicelpEentiopdrondyy a canbwpaT) usmmsmmmglpound

admi ni st rg?. il %1? gg%ﬁ&&lacé!utprg %Jeﬁﬁble%%th ?%‘% %tﬁe?%gle E'&Eta%&’ istSuch

adm ni str fepar ed ventl o ues npou s of
Forrmul a (Ekhmipky af sHlbantagdsmsts sinehueld, bylthdmlﬂahﬁmthmm hﬂﬁtexa@xbyammlrzalnasal
and oral inhalation adm nistration. Appropriate dosage faorns for such

admi fPst PAHRYAS GG AV BRSSPI BETRATRS GRUBFING, [SHRSCHF EdCdRisa izl er,
may be pr, 0 al i use
dlsclose ﬁﬁ%?%ﬁgg%n% t gﬂ%%%%odﬁgggg? g%?%ﬁpge(f¥m%ﬁ§ﬁ%g#73% gﬁé %gge
regi men wehdartpretdfayabltydibe dimmharmbeuthrﬂetﬁmdem: adtbastined Cepirgpstage, offldtiotzale, body

wei ght he .dai l ent er al a ut.0.0Wto about 80 / kg of
Lot al bodgraidngit:: RRBRERE el e doreiity b Pediri: Wra S Rer Beasiy Ee r om
0.1 ny t Gnidelril nobSAKHN SE&IALE, ORGadtOmiBI ,oleﬁ@ta(ﬁﬁ@bwcu 0¢yr11&hﬁﬁ tines
daily. The daily i nhal ation dosage regi men Wil preferably be TTrom about

0. 01 2fy/ ngom@hmt tetfepagling tymeledaa}mlnlet tein¢lpstiaics dﬂ@@pl’aém@g A édptwﬂdme of

skill in_t rt that. the o and _sp ivid

dosages S B uRtZbr HaRinsaLes) BlettpRarndcateRdafing' A che HEPS" sal
t her eof \hiblodideend @lceihiintivd Poyvilidsen &ﬁﬁbiﬁﬁm’lhﬂ%nﬂ?ﬁsﬁfgta &mpdied @@ mdirhal@nnbei ng
treated, the forn1 route and site 150f adm nistration, and the partlcular

pati ent ©&ihghuimssewivallyrigoenishlc saltnthejsef riQapENCE awiith eing BB e gt ynd/or
conventi I i Ko f n the
art that e SR SSmdls 3 3 BRaRfs RALEE! B SRaBU M0 cildthgt ")
conpaund dm‘cld§ed mml aNOZBI)O4103$55|6handaﬁeuwom)%w4a¢rﬁep0altﬁre h@dnting hescegbr g| ven
per day for a defi nunmber of days, can be ascertai ned by those skilled
in the afPlagenisy wgwgelﬁw dfarsido i sc@m&fnap%aw% 62@6‘&10&13% tt#p*%rprf:@gf s.

Conbi nat i;@R%tion mﬁb&%ﬂ&%&%%&ﬁ/&hﬁ%@&%&ﬁs@é}'offtl%rﬁh' k@lch @R FoRSERIAL, R T O

the invention nma
compounds dlsclosed in Jablonowski et al., J. Med. Chem. 46:3957-3960 (2003).

-47 -




used in conbination with or include one or nore other therapeutic agents,
for exanple selected fromanti-inflammtory agents, anticholinergic agents
(parti culaolzgo7anadet/ M2/ 1v13 25recept or antagoni st), | 32Patifsaanacm®pt or
agoni sts, antiinfective agents, such as antibiotics, antivirals, or

antihistanine The h entiqn .t hus. row(ﬂi§ a further aspect, a
conbi nati on c WPRY S @‘Ylﬁle% JOKAtign PEY |a§°ﬂraln%wn£°@ﬁ§?%@éﬂmp8%4 y

accept ablgg F%ﬁhﬁla Bk whgm%emmﬁ% QQBIGR! datt tﬁéf&qftbgél%@ée ¢ vel8f 4 FaRistecdoiir eof

together with one or nore other therapeutically ac agents, for exanple
sel ected ahtagmuamsmhta54n4aﬁllﬂamNd(yS)aZ§éH3 -mpthoh-530ascthyletwi 499t 54-0i d or an

A R T ke el | O s pac o s Al A L

anti hkstam ne. One enbodlnent of the invention enconpasses conbi nations
conprising a conmpound of Formula (1) or a pharmaceutically acceptable
salt, solvate or physiologically functiOTéLﬁ%aplvatlve t hereof together
wi th a 132-adrenoreceptor agonist, and/or an i cholinergic, and/or a
PDE- 4 i nhi bitor, and/or an anti hi stam ne It W be dear to a person

skilled in the art that, where appropri he ot her 5t herapeutic
ingredient(s) my be used in the form of ts, for exanple as al kali netal
or amine salts or as acid addition saltg, or prodrugs, or as esters, for

exanpl e | ower al kyl esters, O sojvakes, for exanple hydrates to
optimse the activity and/or g% and/ or physical characteristics,
such as solubility, of the tH%rapeuti% ngredient. It wll be clear also
that, where appropriate, the therapeuti gzitygredi ents may be used in
optically pure 10form In one enbs ent, the invention enconpasses a
conbi nati on conprising a conpound of the 1nvention together with a

| 32- adr enor ec %?Toﬁ'é crdB&hRht, tHiAMRRA pRivid 3% RAENAHRCERHALINAABIPbEnd NCl ude
sal neterol (which may be a racemate or a single enantionmer such as the

R- enant i effEpymulg 4l) l@u@@h@ﬂrna(cv\utm@ﬂy ﬁwﬁpt@bleasaktéh@mt@geéhermlﬂl&CX@Pé enant i oner

h h I
i st or eoreP oL FRRCHUSREY VAU IPL G S RO R BB TG o * 1Y

car maper @ihydedpnider203-d]pyairiifinCy-ol} cthg ) enlp3ihperi@iny InRithyape grol , 1 er but er ol ,
reproterol, banbuterol, indacatcrol, terbutaline and salts thereof, for

exanpl e dtElyerearsaexylpheipdiaseipmpde: napht hal enecar boxyl ate) salt of

sal neterol, the sulphate salt or free base of sal butanol or 20the fumarate

salt of fornoterol. In one embodi ment the [ 32- adr enor ecept or agoni sts are

| ong-acti ng f32-adrenoreceptor agonists, for e*ahple conmpounds whi ch

provi de effective bronchodilation for about 12;hours or |onger. O her

02- adrenor ecept or agoni sts i nclude 25 hos -escrlbed in W2002/ 066422,

W2002/ 070490, W2002/ 076933, W20 P2003/ 072539, V®2003/091204

W2004/ 016578, W2004/ 022547, V®2004/ 37807, W2004/037773, W2004/ 037768,

W2004/ 039762, W2004/ 039766, W20 m 4 ng/and W2003/ 042160. Furt her

8 | ude: 3-(4- 1[64 {(2R)-2-h

)poen |1 ethyl }am no) hexyl] oxy}
=z

exanpl es of 132-adrenoreceptor ago
ydr oxy- 244- hydr oxy- 3- (h ydrOXR¥5Et
butyl) benzenesul f onam de; 0
303-(3-1[7-(1(2R) - 2- hydr oxy- 244- hydr oxy- 3-Naydr oxynet hyl ) phenyl] ethyl}
-am no) heptyl] oxyl propyl) benzenesul fonam de; - WD

2007/ 124424PCﬁ1h@$12&%610ﬁ111@ dovdds( inR) futhb Bpdet- d éombifat@nCdabipiiagnzyl ) oxy]

et hoxy} hexyl) am nol-1-hy roxyethyll 2- ﬂydroxynethyl) pheno

4- { ( IR) - 2ompeufdafForeyta (ébequnasrmafrowmy rgtqnsilosall MIXSE PR no] - 1- hydr ox
yethyll- pﬁx{ gl%gfcﬁff}{ g%)cné&%ll Bgﬁgaq Ve é@y&ﬁ' tgé/e%e?w gh a5Plbﬁgr I%lhlblkor

- hydr oxy-

The invention thus pr0V1des 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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phenyl et hyl i am nol phenyl i et hyl i am no] et hyl i phenyl i f or mam de;

N- 2{244- ( 3- phenyl - 4- met hoxyphenyl ) am nophenyl ] et hyl }

- 2- hydr oxwyo2e¢7B2iedr oxy2( | H) - qui nol i non- 5- ypet hyl am n@CTArsad007/067091
5-[(R)-2-(2-{444-(2- am no- 2- et hyl - pr opoxy) - phenyl am

no[ - phenyl I -ethyl.am no)- | - 10hydr oxy- et hyl ] -8-hydroxy- 1H qui nol i n- 2- one.
The f32- adr enhh#]@e%‘m?%&@w%‘ﬁg%v T %Sﬁ%gtfao%%zﬁlatgnsfgmpg%gﬁed with a
phar maceybhhahlVo@ShEREAD sdrsi adphgﬁhi@aeeaﬁ@dufg;aeeep%ﬂé@m \valfgglr ochl or i c,

fumaric, hydroxynaphthoic (for exanp 3- roxy- 2- napht hoi c),
ci nnani ¢ physblegically &mctpmad deiivative thquedrigdcdloetwith a gurtigiséardid, sul phanilic,

napht hal eneacr. ILQ} Eenﬁg%c %ﬁ4-net OF benz icc %Q ar 4- hydr oxybenzoi c,

4- chl or obenzoi' ¢ ahd™ @% QFB%(§OW@’§g ,aspect, a cogpIpanLo ?mﬁﬁflannatory
agents | @61;1%_6@11@@ Rorf@ft @) Qidds-a fRxATRIca8cMly oS ptdOSdIEEal4ls owhi ch may be
used in conbination with the conpounds of the invention are those oral and
i nhal ed ®byiplessely Binggonphdetivisive tharenfdegailerwhibchnarasteroided OR ggonishrat or y
activity. 20 . t hyl ' o) [

dexanet%asone, I%%%ggggﬁggg?éﬁﬁb%ﬁ'@%ﬁ%g¥§§¥ﬁ?%¥ﬂ@§%g%f%ﬁhggﬁﬁyhroxy-16
a- m et hylcompouiat ¢ f{Formatany) andlor,adhiahh@zoli€d[§-acceptable salt, solvate or

car bonyl ) oxy] - 3- oxo-androst a- 1, 4-di ene- 17f 3-car bot hi oi ¢c_aci.d S-fl uor onet hyl
est er, e6Rhgyologically functional derivative thereof together with an anticholinergic.

di flygro-17a- [{(2+fnasy} Yds) QXY = Qfﬂﬁﬁﬁz' | - 3-.0X0- andr ost
a-1, 4- diene-17%§§§%rg%gﬁ???§m§%i®’g@Fﬁééggﬁ%gay éstgp’ u?F%é%one
f ur oat e) ,cothpp@at afi Fdronataod) dndfdr aha@tbaceutically acceptable salt, solvate or

25hydr oxy- 16a- net - 3-.0x0-,17a- pr opi onyl oxy- . . .

2l 051 a PEYHOEEHLY TSRS B0V (Lt peter A BSFANYBI o- f ur an- 35-y 1)
ester, 6cc, 9cedifabRmhkd hRrhudr ke fBLAY] cdnm¥abfdobrRing 3

t et ranet hycycl opr opyl car bonypoxy- androst a- 1, 4-di ene- 1713- car bot"hi oi ¢ aci d
S- cyanonmspmpbusefdroremth @randlzerdi ffhiatroacsutigably g chintabje dabtasoteathpt - 17a- ((1-

met hycycl opr.opyl ¢arho fl,0xy-3-0x0-androst a-. .| =di. .ene- |

75 457 babRigREeay BeRody e B ATRETRY Vi pBRR B d et s (for
exanpl e m@%n&%caﬁ@@ggﬁgte ester or the 17,21-di propionate ester),
budesoni de, flunisolide, nonetasone esters (for exanpl e nonetasone
furoate), tri digiimsnae thiserondgeln afgrthepispsdes cambingdriogwrismegac417-[[ (R) -
WO 2007/ 4 7 7/, I L. enel b -1 10,21

- di hydr o%éélég%‘g%{%?%ﬁpaaﬁﬁ)g%é&%]aﬁ%ﬁ*%%@ya”gﬁ“‘:c&ﬁ%ag"éﬁﬁp ?%8%‘%)8& e,

RPR- 10654hysialodicHly hritiond detieatatlogtdtaogetion rtithcasdnticholdgrdginahdisleDE-4
fluticasqonc, propi onate,

6a, 929di fMHIBHY- 113- hydr oxy- 16a- net hy1- 17a- [ (4- net hyl 1, 3- t hi azol e- 5- car bonye
oxy] - 3- oxo- an 1 4= di - r [ QLG | - ester,
6a, 9a-di fl uor ?h%?g&%%fﬁ?ﬁgrgﬁﬁ%yg%%l ﬁ%ﬁ(%n%l%e%wsﬁégﬁ%%#%g@hWé

met hyl - 3fomoefmnphashecuticdl-fdirewetidivirgH thas plotrinhcivt cad dodnmBatidns@powpesingla est er,

6a,9adi fl1 uoro-. 1 1 3:hydroxy-16a-nethyl-3-o0x0-17a-(2, 2, 3, 3-

ot ranet KYRDURGRE 8Tt GBRA PESGern bEPAT ROt CheE R Al BRK i of ¢ aci d
Scyanometchiler @ph&en@hrias Rediof kieanPentibh- hydr oxy- 16a- met hyl - 17cc-(1-
10net hycycl opr opyl car bonyt ) oxy- 3- oxo- androsta- 1, 4-diene- 1 713-carbothioic

aci d 28- f | uor dinetitdivideglteompopndsofeuenbanabingtms iy bsadniiviststasirasihdr i s

6a, 9a-di f | uor 157a¥&%2' . . . lafi

f ur anyl c&?%ﬁﬁ% LN SRR BRSPS SO oY PARBRAGSHP B {Y ™08 e He- 17P- ca
r bot hi oi @naemBodinichtiAfioimeividilal eshgsundbExanpé edmiiist€ed binfsh&Riyds aal so

i ncl ude those described in W2002/088167, 15 W2002/100879, W?2002/ 12265,
W2002/ 120@binchphansrcodsabiomupions Appswpsiate dapcroddmnowasbgapaygc agents

V02006/ 073690uity be applRicls RbdAkikATRENGS having glucocorticol d agoni sm
t hat may posses¥ SEPBCtIVIt?r or transrepression over transactivation and

t hat 3cay be uskuhventio énippatid@ninta@rthpyaspat) sleribasecdesmpesition t he
foll ow ng publjshed patent applications and patents: 20 W?2003/ 082827,
W01998/ 5A2BOISHE 260 G@S‘QQQ? a B@mﬂcﬁ%@@pﬁyewwtwgwﬁmnmoos/ 104195,
vw2003/ogggg&mﬁwggggggggé%go, W2003/ 059899, W2003/101932, W2002/ 02565,
W2001/ 16128, W2000/ 66590, W2003/ 086294, W2004/ 026248, W2003/ 061651,
W2003/ 08277, W2006/ 000401, W2006/ 000398 and W2006/ 015870.
25Non- st er oi dal conpounds havi ng gl ucogorticoid agonismthat may possess
selectivity for transrepression over transactivation and that nay be useful
in conmbination therapy include those covered in the follow ng patents:
W2003/ 082827, W1998/ 54159,



W2004/ 005229, W2004/ 009017, W2004/018429, W2003/ 104195, W2003/ 082787,

W2003/ 082280, W»2003/ 059899, W2003/ 101932, W2002/ 02565, 30 W2001/16128,
W2000/ 668000020203/ 086294, W2004/ 026248, W2003/ 0616 TAISAONEZDOB/ 08277 .
WO 2007/ 124424PCT/ US2007/ 067091 Exanpl es of anti-inflanmatory agents

include non-stero dal. anti-inflammtory drugs (NSALD s).. Exanpl.es of

NSAI D s i ncl udéCIgenimm ﬂ’r“éﬁ?ﬂ{j’il‘%ﬁ?altn& f%ﬁéﬁroaéf’ 'arll"lg’(‘%‘?‘iﬁﬁlcap}%%ﬂ%}a?%st erase
(PDE) i nhpRintioing a(CbRbiXaABE & cothPEARMthd ASentlREd At Wit PPBEAnIb#GI 5
PDE3/ PDE4 i nhibrtors), |eukotriene antagonists, inhhibitors of |eukotriene
synt hesi s (f orThexaveplien thonpodvideasina furthidSspedti dphaomgeeuticalppawositionl el ast ase
inhibitors, heta-2 integrin.antagonists and adenosi ne receptor agoni sts or
ant agoni SPEPLIANgG 2 CQEEHGLPRA" 5 SORBRUCRIINS UG Per bt 4lbhPEts (for exanpl e
chenoki nejanbAgoRbsigniseuch as a CCR3 antagoni st) or inhibitors of cytokine
synt hesis, or 5-11poxygenase inhibitors. In one enbodi nent, the 10i nvention
enconpasses i 08 ifventloe thols groviidasj m aofuitier aspedt hagheymaeduiibiltcompositon or al

adm ni stration. Exanples of .i NOS i nhj hitors include those disclosed in
V01003, 1505518 TS OBPYBRSTOf HeIDBAME S TP BB SedertonTs.
Exanpl es of CGR3 iAviAtioh Hk prdviddsUmen fubaseaspbdicd peedatdutiV28Rpogbé22. I n one
enbodi nent the invention provides the use of the conpounds of Fornula (1)
15i n contspmatibivg awpmbingtiph o5 p herebewdatdkeingeytppragetheihyig @ aen-stewidadxanpl e
in tt] cage é’éni& formul ati on adapted for inhalation. The PDE4 i nhibitor
useful inm tATS aspect of the invention may be any conpound that is known to
or which is diT$eavenedn thuspedvids, i Flbfted 3pedd) 4 Harmaca@iticélzompositibn bi t or  of
PDE4B and/ or PDEAD. PDE4 inhibitory conpounds.include . ) ) )

Ci s- 4- cy&ABPASING 2cpRbHIsEAR Of & gYmBUNTgHERh BN GHIST9R9tesF Y ighaxaricholigF gexy | i ¢
acid, 2-carbo 4 S 3= : s

vl opr oyl met iy oy PGB Aacs i fipier aspect, o phurmacepical compgsition

Ci s-[ 4- cyampriding 3-combination of a compound of the invention together with an antihistamine.

cycl opropyl met hoxy- 4-.di f.| uor onet hoxyphenyecycl ohexan- 1-01]. Al sq,
ci s- 42cyano- 443¢ I%WEP%HE’I%?{RVE‘%?) Lnﬁﬁéfgﬁéép%%e@n@?mﬁuaﬁ XQAEOSIIRD r hoxyl i ¢

aci d (al R8misRGNP a@dnBia@0h bAS tdmPAhd IrShSAN Efion8E @RS iR OXERIGScPor
physical forms, "which is described in U S. 25patent 5,552,438, issued 03
Sept enberantag@@6t. Ot her PDE4 i nhi bi tory conpounds include AWD- 12-281
(N-(3,5-dichloro-4- . : : : .

pyri diny1) - 14?1‘{hF|“EJVc?PBB‘P13H&§@H°th“?ﬁ§t R e ARG R BT E R SPRINeERR 8hi de)
f r om El bitgningEafoaadgetr viith RCCRETE e pRITMatakbhisSynp Med Chem ( Sept 6- 10,
Edi nburgh) 1998, Abst P.98; CAS reference No. 247584020-9);

a
9- berfyl adeni Adcdeyanian Pl nebicdasathed by Kferosagto(thiiER)ng Biolngi®! f r om

Cdent 11 SyeRgRERREEE bR BLAR SRR L B b’ LR Bs 41 oo
deri vat i weopdi sfehosestnbinviytiona Hakko in W99/ 16766; K-34 from Kyowa Hakko;

V- 1 1294A from Na[ip ;{Lande |ls, L.J. et al. Eur Rcsp J [Annu Cong Eur Rcsp
Soc ( SepBIOLOGIGAL EXQMPBBES) 124424PCT/ US2007/ 067091 23, Geneva) 1998]

1998, 12 (S . : . LM
(ovel opromyl ol IES. nd QBRI Kink it Rkl B comppungs af the prasent oo
i de) 26sednehtibn RaGlcbelBit3l tiyahBfhloWihdaniioatayg, €.g. see Exanple 5

t hereof); a phthal azi none (W1999/47505) from Byk- Gul den; Pumafentri ne,
(-) - p- [ ( Rereptoy Binding o\ssadox - _

51,2,3,4,4a,1 a r o- 8- net hoxy- 2- met hyl henzo 1 napht hyri di n- 6-yl -
NG 1 sopr op U bR B L CHOMETG 0 RLH B PRE BB P LGN SHRCLH nas
been prepghas, 2008 @URMoE NEA offer BlYerB¥is GékdeMnaRA A RN aHigRIQLK!JfI ne under
devel opnment by Al mrall Prodesfarm; VMb54/UVb65 from Vernalis; or T-440

(Tanabe Seiopaingnt Fumin CKCRet (IB4R type Riand&@XOIR 2Etpb-STipe P1L 8@8ptopsw¢it) :  162),
Szgl Eéﬁggn(il#gig%ijl ;%%%?.?g? ﬁllr{o?lt]a{dgle}egtr éhi(r:lgse éanSd[eSr \ca?'y ?&ﬁ I)%gl?sdasl Jgsérﬂ)%d

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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pat ent applicati ons W2004/ 024728, W2004/ 056823, W2004/ 103998 (e.g.
Exanpl e 399 or 544 disclosed therein), W?2005/058892, W?2005/ 090348,
W2005/ 09WB28¢7/2mr4a W2005/ 090354, all in the nane of G ake/USe@apelopmit ed.
Exanpl es of anticholinergic agents arc those corrpounds that act as

ant agoni t the nuscarjnic. receptors articul ar those. conpounds
whi ch ar 2@%?}&&%}5% WCRIPgFatehRergif bypre %EE’HF%E% ‘?8?‘ nt r&algrediﬁtpafa)&rﬁ the pr Pntt he
ML/ M3 or n'}@xﬂ%nesr&&% tﬁéﬁh@hm’ﬁ n%h@ﬂ@ﬁfféﬁ&a&ho&héd LA OYRA AMBi 4 A

Exenpl ary conpounds for admnistration via Inhalation include ipra rop| um

(for exanplelmisMghés 4. H MM EGTAS tRAEA -ProbbisChtmingnitiglctitcne Nbipe’,N’
Atrovent), oxitropium (for exanple, as the brom de, CAS 30286-75-0) and

ti ot ropi tetracdastic 20é)calnﬁ\{4é’M%11§(q-lﬁéu¢ne@#ph@yl ﬂA@d@ﬁ%imgéBl®peBmw der the
name Spiriy i nt erest are tr te exa

nycr obr o4iet -RRT D, Bt NeS 1 osRl S @GR oo HRTR fuaf A€
W2001/ Oéﬁﬁ&natﬁa«e}mlo@ﬁw@@mwo@eod QK for Bhowtd Bupérahiant tiﬁaarldél@hﬁtﬂe

pi renzepi ne (CAS 28797-61-7), darifenacin (CAS 133099-04-4, or CAS
133099-0 ?ne?nlfr@ﬂiestshﬂe&&ldﬁ%b‘m Avietlbraso pebteindencentreticrawes dnatlisod) ysigxybut yni n
(CAS 255633-2 , sold under the nane Ditr terodili [

15793- 40%59 Cf GREH BERORENE Enanulaeyres @iotgco?gﬁme:hgwf%%m aglzu%gﬁﬁsf%o 48
tartrate, $plg-qunder the nanme Detrol), otilonium (for exanple, as the
brom de, CAS 26095-59-0, sold under the nane Spasnonen), trospium chloride
( CAS 120405- 02-M) lLaR disioig Wenaoidnct¢CASn@ 80T BatRn- ProxiortyCASagsidP79-usBg- 2 f or

S0Adal ¢ | O ECBRRHNB FE T S P oSl D SobsrB57o86! S0k 04 Bs anc

WO 2005/ I i t are n

(3- endo) @5(?1%551%%1 Rl[ﬁl?ag% g %nﬂ;}%ﬁ ]gln[ﬁ h{% n%do%f fhg%@gﬁlgbfb&%{:”lﬁgﬁgr 1] oct

anei odi deont(aare&ad@x)MasléZmy@@@neZbﬁfdﬂJpﬂlem)yb@tthnin)g 18n®t NMggeh0.1 mM

y1l- 8- azoni abi cycl o[ 3al ] oct ane

br om de4-HMA ek 98 aild Aty e etippajdsiwgre dflpied emiPMED ki/20%0 she] fetah ¢ilition

azoni abi cIo oct an

R 5933 (BT RpSuRoRGBGh AP  SNEarh o0 1y iinyd BRSO cRRERYBIRY Tt hyi

- 8- azoniseh)i Assholvds gerfdraetl ango-Rrctrplaes (optlplate 98, hetkadd)tat €00 teRgicBitGreagent s

i ncl ude conmpounds which are disclosed in US n pplication 60/48798 | ,

i ncor por at 8d mkiading buffer with grembagnes gyd P Sy gﬁéé?s G é’géhqlﬁmdea@pyk)or

exanpl e:

10( gﬁdo) dimethylnpsigl: brpancspipunef 0925 Bithgnd 083 8Mut 728 Plaisoni a-

bi cycl o 3yfe IRk BREG plRBHGor 1 hour at the end of 1ncubat10n the plates were spun at 2,000

3-((endo) - 8- net hy1- 8- aza bicycl o[ 3.2.11oct-3-y1)-2, 2-di phenyl -propionitrile
( endo)pid-fores hmiaﬁ?i ¢®nﬁ;d2[ntafliopr(émﬁt e@tﬂﬂqul)he&emﬂalmm Y8R @, @XTCRb@t ane;

3. ((endo t oet 2, 2- di phenyl - pr opi onam de;
153- ((en)c'mré’}’e F‘r@%/’FRfIlS 5%1 %l‘&?gﬂebﬁ[l%a%t f]‘@ﬁtpeé“%?ﬂ)’e ?Cépta’f ?Wéh?l - propi oni c
aci d; t] R2 I ferred to as the

(endo) - 3/ {2 EY AR 2 2 i pheny - eVl BT} Ret iy 108 Ar o A bl Sy eiBl%: 2. 1] o
ct anei odi de; Exemplified compounds of Forrnula D, Exarnples 1 through 38, exhlblted positive

endo) - 3- cyano 2- dj phenyl - on bi cycl o[ 3. 2. |
](OCt a?,]e 11ghzlblt ryactlvzl’[y in thls assa%/r at %50 levels <%O uM an Wou§d gez conlsfadereld a?étlve[

bronge3 élgemoqa;is sgg;t hyl-8-aza-bicyclo[ 3. 2. 1] oct-3-yl)-2, 2-di phenyl - propan

20N benzxél 3- (1henal OkroBnhBitbypr8p@das &fithyselcompodndsl et deeddihe®inda di phenyl - pr
Oop oOnam ae:

(endo) - 30cotrephilehemptaxis assay. Fhisnary hamay nyuterdily wees inglated feoronetiphstay cl of 3. 2

. 1] octan
1 by 4ioBE B8 weipe percoll isgontinuous gradiont cepirifyeafion, doviran sodienaionind, |
opyl kur eay étonﬁtlwsl ﬂ&ﬂeﬁ@adﬁbmﬁts@tswfxcﬁsp&a}m @mng)were placed in

[ 3. 2. 1]oct 2-di ph _enyl % - urea
25N PQ((éIFijf)tm@l ﬁlwﬂw_o aaéauwil@sﬁéll pbor (CheepT3 Sy stpmp Neuigi Bspegy 1- pr opy1kac
et am de:

N- P- ( ( endd) PEsheny PsThs asgpist yerespaten s divasg g B89 conepniaton; s M8y 1 kbenz
am de;

3- ((endo) - 8- net hyl - 8- aza- bi cycl o[ 3. 2. %%oct 3-yl)-2,2-di -thiophen-2-yl - propi
onitrile;

(endo) - 3- (2-cyano- 2, 2-di -t hi ophen-2-yl -et hyl )-8, 8-di net hyl - 8-azoni a- bi cycl o
p .2. | Joctane iodide

30N- P- ((endo) - 8- net hyl- 8- aza- bi cycl o[ 3. 2. 1] oet - 3-y1) - 2, 2-di phenyl - propyl | -
benzenesul f onam de; [ 3-((endo)-8-nethyl-8-aza-b
cyclo[3.2.1]oct-3-y1)-2, 2-di phenyl - propyl kur ea;



WO 2007/ 124424PCT/ US2007/ 067091 N43 -((endo)-8-nmeth yl1-8-aza-bi cyclo
[3.2.1]oct-3-yl)-2, 2-di phenyl - propyl k net hanesul f onam de; and/or (endo)- 3-
{ 2,2-d iwbenyri&2f( | -phenyl - net hanoyl) - am no] pr opyl } PCT/US2007/067091

- 8, 8-di met hyl- 8- azoni abi cycl o[ 3. 2. 1] oct ane brom de. 5Further conpounds

i ncl ude: :

( endo) - 3<2TREP AP 28 Y A i pRbiTaDoYe samiryncs, When FRIERRANBOEDEN a-

bi cycl o [ig enfod Wk ROE R Were pr&REBhtcd widt Y 3O Fict 18 bRBeB®Y lon the top
-ethyl)-8, 8-di methyl-8-aZonia-bi cyc o [3 .2.1] octane iodide;

(endo) - 3-of thecylem oLl ndotadiip vae adwedstopyddeed [@-4di mnptasy a Bumrbhedinbibatyre | o
[3.2.1] octane 10brom de(endo) - 3-%2- car banoyl- 2, 2-di phenyl -ethyl )-8, 8-d

i met hy1- 8t 3Z¥niahile $Oo At3he endigfobe m@ébatwim@;)d,(tbm@)nbem@zﬂwamev@f, 2-d
ol B bt o G emiamers ottt o 8o\, AELE"e
- phenyl - nefH@ PR das L %9111@ LAPMines @nBedi ﬂ%im&lﬁsgé AZNtiRT-Glo, Promega,

bi cycl o[ 3. 2. 1] oct ane brom de. I n one enbodi ent the i1 nvention
provi des MadismbMWAat Each saompbe was tegfed icdurpoatednd fadhorompoand topeated at least

e ot PGSR AP PR b R ot o

ast em zolp@aximéM hémbagiHRsp&%e! I8 hEBitivaCohtHA Sl sithul REDRRIGHALT A1 ne,
cetirizine, levocetirizine, efletirizine, chl orghenl ram ne, clemastine,
&t

cycl ilgi nchemeliap addodrie thedypstoshehsmdr. nBhe @fetsnpoRetwicerethe positive control and
descarbo .or at adi 1 i hi e basti ne, epinastine,
cfletiri g@%@@#‘é%(%?@%%%%ﬁees,g&ﬁéif?@)%@l%ltaﬁg% g%e\?tﬁo %? lgenc,el or at adi ne,

| evocabast i ne Exaimplds dsib i3necre i ediih 8z Bgay "MAaapound woolldyeaphsidercd aeble zi ne,
norastem zol e, ol opatadi ne, picumast, pyrilam ne, 25 pronethazine,

t er f enadithso v#lpgseveRiTaiMe, temel astine, trimeprazine and triprolidinc,
parti cul @lﬁ’lbc hfanZViSle BIEYQGSLL i zine, cfletirizine and fexofenadine. In
a further_emnmpoarment the Tnventron provi des a conbi nati on conprising a
conpasnd of FdmeubmpOhnds indicaepharaasedifor ciadit abikigae pihatkit the GROotihdwoeof
together with _an H3 antagoni st (and/or inverse agonist). Exanples of H3

ant agoni $KBICpsHR @fcthe ftegrineeRAby an newppbily Bripeandehae bigodc| osed in

W)2004/ 035556 ' / hi ' re6 ists
e g o A R R N

i nvent i omliciotarkieg SotlagoHesdrs. (Brdlard wasieps et FGOninsit sacaf ot fee itktep &cept or

for exanple, the conmpounds disclosed in Jabl ongwski et al,, J. d. Chem
46: 3957%9%-( peyund %ﬂfeg‘ﬁpﬁwa@ztb@ﬁlfyé%mﬁmw ¢ maximum dingh e
enmbodh Menhycdhetidd) O LN NHRIE %F ?é‘&ﬂ AiIGESRIWAE 1A RABRRLEINGhRICorgound of

Formula (1) or a pharnaceutically acceptable salt thereof together with a
CCR5 r ec eptrwiitantbionpmpoursiub utiags or vehicle were then added to the appropriate 12x75

{iitaeol - SSDHOMGERIS, AR Suba TN APy apt on

exanecar @M @or 10 mlfht QN L3Pedl B ath (iR ihilYEBEARY aRANNGES a?ain at 5
conbi nati on conprising a conpound of Formula (1) or a pharnaceutically
accept ablneinsteb.tTheHek ©@afstdck gets hidutedi It 1H6e6 GHORB o BYePiP®S tarfl agoni st such as
N ((1R)-1-1344- (et hyl ox )phengll-4-oxo-3,4: . .
10a R SBYSITBIE, o B P 4 AL ot e RHy Hj uien - by PSAPPRStHpiafdee tof 4.
[ (triflugroneth X henyl.i.acet amge; The.inventi h rovides, in a
Further - SOTERODRRET R e ARG g R RO GRR TP PR sl or
a phar maggubhed by aatentabt ¢ iddlchilc B NVALGHO aRN¥RIP O GRkdsYSdped | onal
derivative thereof together with a PDE4 inhibitor.

were then placed on ice and 250 ul of ice cold CellFix working dilution was added

followed by a one minute incubation on ice. 1.5 ml Eppendorf tubes were readied during
30 GROa incubation by adding the appropriate antibodies. Every tube received 10 ul of

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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The invention thus provides, in a further aspect, a conbination conprising
a conpound of Fornula (I) and/or a pharmaceutically acceptable salt,

sol vat e owophyizei2agi cal |y functional derivative thereofPCragethias7onith a

f 32- adr enor ecept or agoni st. The invention thus provi des in a

further agpect,. a conbination c i a conmpqund, of For 1) and/or a
phar e dEHEHp! the %@6%16%%%1% np% i?a}gpé Werﬁﬁﬁ%wfi wgthi-‘;thllnw tzioonal

der | val | yGnNE@Rmt AaR! b@t{duw&tﬁe g@ba»aﬁ%@&mxﬂmsm%obwgmdl%

provides, In a urt er aspect, a conbination-conprising a 5Sconpoun

Formul a (V\Zle)‘e addbd ae tle gphapriaeguiabelad ﬂyx%qmﬂmﬁbh@tubal The ssliiap enigture was

physi ol og@cal ly functional derivative thereof together with a non- st(grm dal

GR agoni ept onice. LI atopky (idril) was adigd aﬁ@&\ﬁfﬁ@éure wigs gnqubpted &gt 19dpict 4

conbi pat i r 5%&!] r tically
accept@ ablbgfbsrgﬁm ahﬁﬁy@gt%ng@g%ﬁ%%g) olalaca @? é%‘%:utm?%%yg ' %?@gta?@ggyher eof

t oget her wuststaggercdng thelsamplee W@col]b@t‘Eh@nltMﬂ@chmmdmrso phiad il de@sples weee

further aspe a .conbin onprising a compound of Fornula (1) and/or a
phar maceﬁ\c“? g(ﬁ P9HEE‘€€%P%§B1E@£%H%’E iong 5] vat e or physi ol ogical Iy functional

deri vative tnajaghmRACLACHahLE ANARLONCEbATANLL3 throsholdliErchbuagt i on thus
provides, in a further aspect, a conbination conprising a conpound of
For mul a (emmllaa’udl‘e(drbleoqocmls fimoeatal i usingatbe &prSatigre] SEictcolg cbmatmsaton was

PR oS e ust T e Bl SR G s BF Sled QUGhAST LiSs b BT RE

provi des anil the®H Yiill hﬁb FIBEQRY FIEC &R PEN Aok 81t BOMIR Sitdideter, ¢ WRguind of
Formul a &E)cﬂﬁd/ or a pharmaceutically acceptable salt, solvate or

physi ol o QyF]leﬁ‘nfth lorfamirierinyef 7009- 1008 caertts thageatisti thaigramulagyte gate by
anticholi i P nations referred to
above m;?g?(’)‘%svgrsuaeng GT%ED46é)§Se1ﬁ¥%§y$h§rFLu2 Ségna}]%eﬁeecqﬁop%dof a pharnmaceuti cal

formul ation amiemﬁ)usecpb@ﬁmaybfB@lmlﬂ@(lmﬂxahipMSl 8,012p1 7,518nQ3 andvébi nat i on
as defmed above together with a pharnmaceutically acceptable diluent or

carrilér rcapibeebpesitvainhibHary adpiy in s sty gt A@@mam% of ?fsuﬁﬂeaqdnww&eal
compoundsopligGf fEAMeLABLLRNSS FRImPRs 34T AI 51 85 O FASELSLAUAIRDAL! Y Or
simul taneousl'y 1 n separate or co d pharmaéeutic atlons I n one
enbodi menksaythiaé ah hdi,wilda dtonc agmo dmdsto whbdt OiMdm ni st ered si nul t aneously in
a conbi ned pharmaceutical formulation. Approprlate doses of known
t her apeu alcium-Mobiligatipn jin € H(Q cells stably: exp an in the art.
30The inventi des r, As r

3OThe | mvent | @40 IR Sl fyac ST ATRERLy 6%?0‘9&% e etbagRey
t ogetober 11\1\4)11\}DEMVIIDIZ'(QIAMI’I§[ apwmua)%&lds/(h@@ttmy@wa@a)ﬁtw/ 2WEM L-glutamine, w/ 0.4
2007/ 124424PCT/ US2007/ 067091 . he invention thus provides, Iin a
further #&ge¢0418 winlgmaeained aqh? &Wﬂ%ﬂn@@ﬁwl SweBtydowioiitnat i on of a
conpound 0

CompOuNd b1 LUETIEN O PRRHs i T RS, 00 el
conpri si ngllacieantuitoat plar (Bhckarc¥igngund refirncd éo C@gmmbmtlr gt idey ofM th a

132- 5adrenorecept or, agoni st . . The thys provides, in a
further &éﬁ%cﬁom@uﬁﬁwa@é@m%@ﬂut%w@ tP Mé&&h@?@%fﬂ@gﬁ Ynation of a
conmpoynd g cdhhgtidd ‘Cﬁﬁ%lﬂﬂe&g gseésgﬁﬁte&‘ofﬂeﬁs e fehesd §5tR1190 ul of load ARRBia

i nvention thus provid In a further aspect, phar maceuti cal conposition
conpri si EMEN ovithi Erat”s @adtsoi//IaGhEMpmlr(Hl%fB&h,e(Hommar Goh¢robecter Virah a

non-ster The i t hus vi de further
napect .| SeHRREAT Al T e SR oS P otk AR e s ompound
of the i U\W@nﬁbﬁMBQgﬁﬁf‘F{ob%)tﬁld@S ﬁflﬁb%ﬁé@&)" ﬁl'danubated forl NBodrY 8™ AN t hus
provides, in a further aspect a pharmaceuti cal conposition conprising a

conbi nat |Qﬁn méuhataro i{rp@dlmttdtafwetshspuraw(bmd ©platatyetithé N0 witoff EMENMnWith Estl'sm ne.
15The i nvent i us provyj de fur er as har maceut.i
compati ¢ vt wngiiteninh EYubiim e o ITtREBa R R BHEE oG n
t oget her 19irhil. m ﬁlﬁﬁ@d)&&ﬁp(ﬁiﬂﬁi‘ggl)'lﬁ 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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The invention thus provides, in a further aspect, a pharnaceuti cal
conbi nation of the invention together with a CCR5 receptor antagonist.
20The i nweotzoami2wéi2za now be descri bed by reference to thecralSb@mionmyol
bi ol ogi cal exanples which arc nerely illustrative and arc not to be

ExapL po2s v e Toohdlh e, SRR RRECE: bR BFESs mamYapbESEecd of
conpoundsy/of 5 ffVE pRILES&M a@@@%%%%%gc&%g%%%}mt@@ BYedifGal Api@Wangr i n

vitro assay: Receptor Binding A I L-8 (human reconbinant) was
obt ai ned ctilandEclHemdshot A tiges wiitthiKB Hew/i 3.5 emM prabenegrd, 20001 %igefatml KB ot her

heni cal Lytical . High | evel i nant CXCRL
s by NS af e St Res b D e Pun SR sRe e B BRI 4l ARy
expr esseqoinPoR@madREReT.5 N @mnmcﬁo.l%/%;yﬁmmdd@@kd Seds(cappsiided

previously (Holmes, et al., Science, 1991, 2 1278) . The menbranes were
pr epar ed nawcarl &) agd insubatpd end75Ggh ¢ hasarbitee dorpilanive BlatesHeaseplaced ontp . |, J.
Biol. Ch 9 195- WO 7/ 124424PCT/ US2007/ 067091 .2 1974)),
Pnoor por SLURR REReRindi)e Farelie ARE § GAER SR LR SO THE SR o ¢ he
present npR §i§ﬁ§§escﬁ?$&ﬁﬂ%vfbﬁ% éSeﬁ@u aculrpgm%z%b Brebitf If@iaxvvasl Himehinfiiegl to
40mMM Tris-H éﬁgﬁ 7.5), 1nM 4, 0.5 mM EGTA (ethyl ene-

gl ycol - bilggueed krnaeatigagpn arduced\b] R nMIL-8, an ECsecoaedor €X4d32dvas 1mvi PVSF
(a-tqlue f [ L2 /] kN . /M aprotinin.
Cel | glowe?i @ﬁ%@%g% efg%ggl%cgg@eﬁnotnrolfgﬁggau%ﬂ{ 5@3@83@%%&%‘%@%@% super nat ant
was cent rcohéeaadtidt oft08,cofPoundthhoihhibith 60%. ofupmEaRiatah Adspoiiss Gaduded ban®
menbranes stored at -80Q0C. Menbrane protein concentration was determ ned

usi ng Bi ORhH-Be&Famplesd oy ahiited popbine fraekitpre actyitytin s 2338y Al GsoVAves ser um
al bum n (BS < |11 - inding. t '
Scintill (3{5 i @1“@?‘8? @?@%@3%%&32‘%ug?%&?dﬁ‘ggt%%?%gﬁggFﬁeta?’ﬁivﬁé%g% Wina
96- wel | phdC€e ffoon atatut 6MBIMM amesuCHAMCXCRL or CHO- CXCR2 wer e prei ncubat ed
with the beads in the binding buffer for 30 min. for 49C Buffer contained
20 niv4 Bis-Trispropane buffer, pH 8.0, containing 1 ml\4 MySO4, 0.1 nM
EDTA and 25 mifaGhye &RBRANANSIIVRIEI0H: HE B chibrINERdRk #O%-tde final
dilution 15 (final conpound concentration between 1 nMand 30 uM and fi nal
DVSO coneerbodamdntthofcos dylodifissiagnswad ipprovemmetd of the@gabedimhenss spreedicglbpt i pl at e

and 0. 049 ClPE SRS SRE BB bRyt s ol it rampaiioy] et HlodiSlER, anes
1- pr opangsiybtRRal elat ofe HAREVBRAaR BN, Qisitd thdVbrlededfrdd ddsbriftionP L fsthver e

shaken on a platformfor 1 hour, at the end of incubation the plates were
spun 28t 2roow ipgentigmte o8 fdleps axtenhd Teaatoredeibxamplrs hecsure te be perstrughas
reconbin . e rece ] l. . r her ei n
as the ng%%%éh%gggﬁé%mgéggégg%ugﬁg%€%gSfé%aﬁgﬁégﬁ$mﬁfﬁ%ngﬁ ?“@& ‘or Type
1, receftherembsdinginey ¢fable ingertsort inavieh ai Sillwtve @opgtyodr.privilege iskXedmpd i f i ed
conpounds of Formula (1), Exanples 1 through 38, exhibited positive

i nhi bi t or§e e&fted s {pllowst hi s assay at 1C50 levels < 30 uM and woul d be
consi dered active. 25 Chenptaxis Assay: The in vitro inhibitory
properties of these conpounds were determ ned in a neutrophil chenotaxis
assay. Primary human neutrophils were isolated from peripheral whol e bl ood
usi ng percoll discontinuous gradient centrifugation, dextran sedi nentation
and hypotonic |ysis. The chenpattractants IL-8 (CXCL8) or GRO cc (CXCL1)
were placed in 30 the bottom chanber of a 96 nulti-well chanber (ChenbpTx
System Neuro Probe, Gaithersburg, MD). The agoni st concentration used was
an EC80 concentration. The two WO 2007/ 124424PCT/ US2007/ 067091 chanbers are
separated by a 5 um pol ycarbonat e nenbrane. Wien conpounds of this
invention were tested, they were preincubated with the cells prior to

pl acement on the top of the filter. Chenotaxis was allowed to proceed for
45 mnutes in a humdified incubator at 370C with 5% CO2. At the end of the
i ncubation period, the nenbrane was renoved 5and the mgrated cells in the
bottom chanber were transferred to a 96-well plate. These
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cells were nmeasured using a |lum nescent cell viability assay
(Celltiter-G@ o, Pronega, Madison, WL). Each sanple was tested in
duplicate and each conpound repeated at |east three tinmes. Positive
control cells were cells wthout conpound added and represent the
maxi num chenot acti c response. The negative control (unstinulated) was
wi th no 10chenoki ne added to the bottom chanber. The difference

bet ween the positive control and the negative control represents the
chemotactic activity of the cells. CLAIMSxanples 1 to 3 were tested
in this assay. A compound would be considered active if |1Cso val ues
were <5 uM CD11 b Human Whol e Bl ood assay: 15The conpounds i ndi cated
were testrd f ok coblapoundabidriing té Borniila 1):t t he GRCa-induced expression
of the integrin CDll b on neutrophils, in human whol e bl ood.

Bl ood was drawn (9 ml) usi ng,a F'fly line,and a 10 m syringe
containing 0.2 m of working Sgdi ep H n. _"Nie blood was kept at
37C until placed on ice in st ourfd2 st ock sol utions
were then diluted to 12 tinmes the m fgonal 20concentration, 120
uM Half Log serial dilutions yere~t#€én perforned in vehicle. Ten
mcroliters of the conpound difutions or vehicle wéPe then added to
the appropriate 12x75 pol ypropyl ene tubes. One hundred mcroliters of
whol e bl ood was added per tube and incubated for 10 mnutes, in a 37C
wat er batwhagginh initial (gentle) agitation and again at 5 m nutes.
The GRCa stoc di,uted 1:166.66 4.n. 0. 1% BSA-DRBS..tq "12x"

Concent r RS TEh IbieSihp coB ROt s R R LET GHRy Ao R #des
was added t @QHe appropriate tubes so that the final GROa
concentration equaled 10 nM The tubes were incubated for 10 m n at
37C with %%FP’[SF’]éCtﬁ‘éFFBma@F EQUPGH“%ﬁ’i@gé’Q%ﬂCHO@WMPﬁﬁ‘P}@@Pd B%Iﬁﬁlﬂ’@’é’ Wheren

then pl acedghheff o Bterdald] Hoides bit®paohdyGabddriXd, WREKLNG il IndEedRently,
was added foll'owed by a orfie mnute incubation on ice. 1.5 ml

Eppendor f t bbesubstituent ssiegied dragu therzyoupoerestin g thatlkpinhdlgzeadFn @ Ghe
appropriate i i Eyery tube received 10 ul of CD1 | b-F1TC and
5 ul of wlgﬁ%%?o&&%gé%%n }(;O‘r?{yt?'nre i sotype control which received 10 ul
of | g&Ra-FAk@hemd tsetastitnéd Dhethblenddichyt drgheny] sbbktitltedby tdivhalbisybsitittdyod
fromeach tub gg}g . WO 2007/ 124424PCT/ US2007/ 067091 added to the
appropri ate“@_ﬁ}y &PEY3t ube. Sanpl es were allowed to then incubate for
20 m n atr s d @, h&erodddkicAddL tm&EtPrO&rhérl@i%tHé OCLHeRNIN OO alloblictag O
500 ul of cold _d'[%PBS were added to the appropriately’ | abel ed 12x7

pol yst yr enesthshatedpryerotidingd-vl piperidintdiylepipadirSprl. erpzetedin-3t Psthet ock

(10 ul) was e 1 xtur. | 0 .m .

bet or e 11 onGuryfiollf st St b AR BBl ollebrihicdy @
The LDS addsttstonemaslested digar thd gemiptchasismppif €5 ;alkyleCEDIORECnd dC(ONR 1 ;her
flow cyt ter so that_ all sanples were r -10-20 m nutes post-LDS
addi ti onf)lIirFlS seleciffl ffomnthe fﬁlﬁwﬁ‘g‘é‘l&\%}@teﬂ?éﬁwor flow col |l ection and FL3
threshold increased to elimnate red blood cells from anal ysis using
the LDS signal. The col or conpensation was 10properly set using

unl abel ed sanpl es and one-col or sanples to subtract LDS spill into PE
and the PE spill into FITC and -RTC into PE. For the BD LSR
cytoneter, LDS=FL3, PE=FL2, FITC=FL I. A m ninmum of 2000-3000 events
that satisfy the granulocyte gate by SSC vs. FSC and were CD16
positive by the FL2 signal were collected. Exenplified conpounds of
Formula (1), Exanples 1-3, 12, 17, 18, 23 and 26 15exhi bited positive
inhibitory activity in this assay at | C50 values of <5uM and would
be consi dered active. Compounds of Exanples 1-3, 12, 17, 18, 23 and
26 tested in the above assay had an 1050val ue from about 2uM to about
0.5uM Cal cium Mobilization in CHO K1l cells stably expressi ng CXCR2
and Gal6: CHO-Klcells stably expressing CXCR2 and Gal6 were grown to
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WO 2007/ 124424PCT/ US2007/ 067091 25 mM NaHCO1, 1.0mM CaCl2, 1.1nM
Mmd 2, 11 nMducose, 20 MM HEPES (pH 7.4)) w 2.5 nM probenecid and
0.1% gelatin (conpound now at 3X). Media was aspirated off cells, and
cells washed 3 tinmes with KRHw 2.5 mM probenecid, w 0.1% gel atin.
KRH (100 ul ) w 2.5 nM probenecid with 0.1% gelatin was added to
wells then 50 ul of 3X 5 conpound in KRHw 2.5 nM probenecid and
0.1%gel atin was added to wells (conmpound nom/at | X) and i ncubated at
37Cin CQ2 inc tor for 10 nR3 Pl ates mer 3pl aced onto FRBPR
(Fluoronetric Nnaglng Pl at e Reader, Mbl ecul r DeV|ces Sun yvale CA)
for analysis escribed p ust (Sar , 1999

percent ofg Lal  human gl iNduced Gg? |I|zat|qn u ed by
1.0 nM 1L- 8, C80 conc. XCR2, was term ned f
concentration conmpound an e 1050 cal ted as the
concentration of test conpound that inhibits 50% of the nma

response induced by 1.0 nM 1L-8, Exanples 1-38 exhibited OS|t|ve
inhibitory actiRBty in this as at |1 C50 palyes of <10d.and woul d

be consi dered tive. Conpounfs 1-38 test t he above a had an
| C50 from ab 00nM t oabout™5nM %53 The above de Pt i on
fully discepsegrthe invent ran_incl udi ng™prefelred enbodi

t hereof . Mbdif™N.edations ano bvenent g) o enbodi

specifically dHscl osed hergin are within
claims. Wthout further el’aboration, it is Relieved that ape skilled
in the art can, using the preceding descripiflion, utilize the
20present invention to itR3fullest extent. Therefore the Exanples

erely illustratihve and not a
pr esent inved?%gﬁJin any way. The
1 which an o i ve property or

ed as folk)o CLAI M5 1. A conmpound
according to la (1): SN // 0O (I rein Xis selected from
ting of halegen, G .3al kyl, [C1_3al koxy, cyano, CF3,
and OCF3; R2 i-s—sel ected fruntthe group consisting of C3_5
cycl oal kyl, phenyl and heteroaryl, wherein the phenyl or heteroaryl
noieties are optionally substituted once or tw ce, independently, by
a substituent selected fromthe group consisting of Cl.3al kyl,

hal ogen, -K?@mfﬁtﬂ®rm§ﬁ@ﬁQ@ﬁkyCaﬁ%Q@enzyIoxy or R2 is phenyl

substi t ut yl enedi oxy or phenyl substituted by

(di- halolggég%lgg%gd) met hyl enedi oxy; Rl is a

A 8heter®$$dﬂyf¢£&ﬂ@d" - nnlety -wherein the C4. 8heterocyclyl is an

opti onal | bstltu rro pi peridi n-4-yl,
plperldl‘¥§ VP eﬁmgk fﬂwﬁ%@ het erocycl yl noieties being

opt i onal |Mhe?éljﬁ$ﬁééd.flﬁ nMg;dependently, once or twice, by a
substituent selected fromthe group consisting of Ch3al kyl, C(0)OR4

and C( 0) RS;{4hloe-Zrhydeaxlyet H@d)-$-piperidinglspidenydlaherty] -Nng- ﬂwpé’rrs (a-k):

R4 and R5 a ly, Cl3alkyl; nis O or 1; and R3 is H or
Cl. 3al kyl ; Eﬁﬂghgﬁggﬁgggg%lcally acceptable salt thereof,

N-[4-chloro-2-hydroxy-3-(3-piperidinylsulfonyl)-phenyl]-N'-(3-fluoro-2- methylphenyl)urea,

limtation giNtheg scope of
embodi nenR38” of >¢he i nvent |
privil ege ;)s ed ar d)

a pharmaceutically acceptable salt thereof.

2. A compound according to claim 1 wherein the pharmaceutically acceptable salt is

a hydrochloride salt.
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wherein the conpound is:

N-{4-chl or o- 2- hydr oxy- 3- R3S) - 3- pi peri di nyl sul fonyl | phenyl ) - N- ( 3-f l-uor
0- 2- nmet hyl phenyQur ea, or

N14- chl or o- 2- hydr oxy- 3- ( 3- pi peri di nyl sul fonyl) - phenyl kN - ( 3-f| uor o- 2-
met hyl phenyHur ea, a pharnaceutically acceptable salt thereof. 2. A
conpound according to claim1 wherein the pharmaceutically acceptable
salt is a hydrochloride salt. 3.A pharmaceutical conposition
conprising a chopamadewicelmodipagitioncehprivngla emepang aenordiceigtdldnl | gnd a

accept abl ﬁaﬁ’ggcrchgcrallg rac@épla%?ené[airier or diluent.
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