METHODS AND COWVPOSI TI ONS FOR SELECTI N I NHI BI TI ON FI ELD
OF I NVENTI ON The present invention relates to the

wo p@b@4T267 anti - i nfl ammat ory substances, and nDPET/US2004/037334
particularly to novel compounds that act as
ant agoni sts of the mammal i an adhesi on proteins known
as sel ectins. BACKGROUND OF THE | NVENTI ON During the
initial phase of vascular inflanmation, |eukocytes and
platelets in flow ng bl ood decrease velocity by
adhering to the vascul ar endot hel i um and by exhi bit
rolling behavior. This nolecular tethering event is
nmedi at ed by specific bi nding of a famly of cal cium
dependent of D ERDI Rl OSIANP LORAELERTREINHISITI
i gands on t e sur ace of | eukocytes ere are al so
several disease states that can cause the del eterious
triggering of selectin-nediated cellul ar adhesi on,
such @g @ANVENTIdNY di sorders, thronbotic disorders,
para3|t|c | seases, apd ti.C read_of tu
ol s, Thd e preaean <R Plisas e aBF BreTmeBaubsignoes, and
is chaoraqh&k:ulm;dtobmvammpmrm trat adt @s bntagdridteofdbermiammalian
an ep ke domai n, and varying
nunb eér@g%ﬁérﬁ%ﬁ'%%gﬁé g% é%éd'b%a peats. Three human
sel ectin proteins have been identified, including

P'Se|§,&¢k@R©UND@f1rMEWWWTr|©ﬁ PADGEM or GW-140),
E-sel ectin fornerl% and L-sel ec

(fornerly Qihedaitigl V@cgl@[ @ﬁ%m%&t@gpl'eglgg:ytsﬁ ap(iplatelets in
i nd UCf&ﬂ/ir@rbk&ﬂdmbl’ee‘sde %Iocﬂ'? bj/ Sd}{eﬁn@fdlh@f/dzﬁmﬁﬁérmbmehum and by

cyt oki crl t activatio

ot oBR o tebuo FRHARY LB RIecB biprEl Pliprmaprspgore
and appbw of atfemw d}calalutm;epemeet q>rnC+ty,nep festins, Bndvardsraglectins, to
P-sel Il%‘éﬁdsrbri e §${9ch df ieEkotc%@T ?h@ltéaarg bRY Qé\%?al Qfseaﬁfle state that can

pl atel’ets an bodi es of endot
cel | scagpritheleletsr '8\‘%”'@%9‘7'”5@]( ?eé%* Wd@iﬁﬁircég‘g@'cﬁdaﬁs"i”héucr‘ as

sur f %lmfnuhlﬁ&ﬁﬁ)r@@é lthrodnB 6t digdrde®s PaMRSEC tieases, and metastatic
proi nfl a mrgf5L1 q\;gelfl mul'i . Selectins nediate adhesion

t hr outh Shteractions with |igand nol ecul es on
t he surf adteekirdcelikaciptras. of Geslecta prytemtiechair@mﬂisd by an N-

oo Syl B e oBleh S bty e oo

car bmmnem cé§h@f‘amnsgn8tuh éeneéiiSrff hiee hwpan eelastie prorvervsA@ve been

3) Gﬁh@'ﬁlfleo@)nc@dﬁ]@/ﬁﬁ?&éc’uﬁ (formeﬁy known as PADGEM or GMP-140), E-selectin
(formerly known as ELAM-1), and L-selectin (formerly known as LAM-1). E-selectin
expression is induced on gndothelial cells by proinflammatory cytokines via its
trénscriptional activation. L-selectin is constitutively expressed on leukocytes and
appears to play a key role in lymphocyte homing. P-selectin is stored in the alpha
granules of platelets and the Weibel-Palade bddies of endothelial cells and therefore
can be rapidly expressed on the surface of these cell types in response to
proinflammatory stimuli. Selectins mediate adhesion through specific interactions
with ligand molecules on the surface of leukocytes. Generally the ligands of selectins

are comprised, at least in part, of a carbohydrate moiety. For example, E-selectin



Fuc (1,4) and also to carbohydrates having the
termnal structures: NeuAca(2,3) Glb(l,4) GcNAc- . R

woa@s504728) where R is the remai nder of the carbohysrat/e37334

chai n. These carbohydrates are known bl ood group
antigens and are comonly referred to as Sialyl Lews
x and Sialyl Lewis a, respectively. The presence of
the Sialyl Lewis x antigen alone on the surface of an
endot HBfs fé’lcaff’@f‘}’drﬂtﬁ?h%‘én%tﬂ? fempinglitrueyrebr omot e bi ndi ng
to an E-selectin expressing cell. E-selectin also }
bi nds to car boh)dnatw@, 3h§vhBﬁlg3)tGieNAe[B(ﬂn3brak R ruct ures:
HSO . Gal P(U G cNAc .R HSO . @&l b(l 4)d cNAc- . R i Fuc
(1,4) Fuca(l,3) As W|th E- sel eckidy(1,8pch sel ect| n
appears to b| nd to a range of car bohydrat es with
varyin ffinities, The strength of the selectin

rod, abBHEERIA SRR dRiEn o (T UG NAIHAES) mmy al so
depend on the density and context of the selectin on
the cell surface. StrMefiAdoR,BYGEBie)HIAYCONROL ei n
ligands, including G yCAM 1, CD34, ES.-1 and PSG.-1
can bind to selectins with apparent hmghaahHfinity.
PSGL-1 is a nucin-like honDdl nmeric gI ycoprote| n

d t ual | k d
o CUBGRTOE SR b e Or e B dEET T bR Are knowr
PSGL - Woepgreay gntigenshanduare qerempmly tefiateditd as Siatyhleswis x and Sialyl
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Ieukocytes ectln bin
r equi EECH BN %‘C@D@U@' @Qilrfﬂ%vi *?ﬁ w@‘w@mwmwtghmdm@ @ E-selectin

nOr € Ekaa8ing 8elb BldeRicin LIS biHYES c\é&bbh?dﬂat&@ﬁa\ﬁr@;ﬁ@{e?mmal structures:
N-term nus of the PSG.-1 pol ypeptide (See t

al .. Cell 1995; 82(2): 323-331; Pouyanl, N., et al.
Cell 1995; 82(2): 333-343; WIkins, et al., J.

P L

L- Sel ectin al sorecogni zes %he N-t erminal region of
PSG.-1 and has simlar sul f8t% 6ﬁ)dependent bi ndi nguco(1,3)
r equi r enerfsvithd=-seleatingfachseletisappears tordnd togerage of carbohydrates

r equi wig iy éﬁlnlt%ss %@Qﬁéd@trﬁ&melécﬁn p\%dllaf%a%dﬁésrl\}e'wgﬁ‘tt(bmdmg
ggd_t aifF atg) re!a)p also gepeng OI’? lt_heexdecr:lgltr)]/ta?mld r(‘:i)rgcht of ce:%elf’act?nf on the cell
surface. ‘

Structurally diverse glycoprotein ligands, including GlyCAM-1, CD34, ESL-1
and PSGL-1 can bind to selectins with apparent high affinity. PSGL-1 is a mucin-like
homodimeric glycoprotein expressed by virtually all subsets of leukocytes and is
recognized by each of the three selectins. However PSGL-1 appears to be unique in
that it is the predominant high affinity P-selectin ligand on leukocytes. High affinity P-
selectin binding to PSGL-1 requires both a SLex containing O-glycan and one or
more tyrosine sulfate residues within the anionic N-terminus of the PSGL-1
polypeptide (See Sako, D., et al.. Cell 1995; 82(2): 323-331; Pouyani, N., et al., Cell
1995; 82(2): 333-343; Wilkins, P.P., et al., J. Biol. Chem. 1995; 270:39 22677-22680,
each of which is incorporated herein by reference in its entirety). L-Selectin also



and ot her glycoproteins. Despite the fact that

P-sel ectin knockout and P/E sel ectin doubl e knockout
wort@s/0$126Ww el evated | evel s neutrophils in the PCDUS2004/037334

these mi ce show an inpaired DIH response and del ayed

t hi ogl ycol ate i nduced peritonitis (TIP) response (See

Frenette, P.S., et al., Thronb Haenost 1997; 78:1,

60- 64, incor por ated herei ference in
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i ncor por at ed here refere ir
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h f -
tet ealtcr 8?}%1}259 Cﬁg@ ?gﬁ dg%%‘%ég%fnggédf ﬁe%’c%\@ BN inBstC1997, 99(11),

i ncoRpRR-28980StriRaR nete). Pt Rese Aol PH 1) 93 18%1‘?319@9@/‘9’“'0%
|t Ecr %tg,%o,ta]fbdﬁ}eﬁ@,l, g}l;lﬁelfél}e,ﬂ;ém{ @S&dt]wﬂy has been r eport ed at

e site of atheros si ons
of “the. P- a0atPn T R B TR aR AP TEOoRh PP RE R i - have
t he be&i iasntitd.eSed UisSs PhtiekteNoy 51846,679, liresogbhraied lnmelofoy reference in
m)noﬁ%tgrgtfr%ty % %e%%gt&aqu E ﬁgglg(%n Lrﬂ)LRC(%ﬂ&érk/bWﬂ&ée%hﬁb%on of P-

at he ro Fessi
M, etledin. repr&@ﬁ@mef@@gqmme tregtmegpt p@@ergg@erggg@ee ‘Johnson,

| ncoRper ated, ket e/hVes'Pyl o6 ORI RIICR4B NnddrForaBd hér@lh)b\j reference in
G ven the rol'e of selectins in numer i mpor

bi ol dgpetEptypridaysease in Priclegi fHyresHPY gﬁ%ﬁ%ﬁ”éﬁ%ﬁa at the site of

adhe%{h@%sgé@ﬁ@%ﬁﬁﬁs Pl Ehel rlagiitsder of éfesP-seledtin@xpression appears to
at her os lerog

t t
cont CATR ﬁca WHIE gHa I?%?n %‘@N IE I8 ﬂl%&e ﬂﬁt tﬂé" eg%é r%g h?ﬁ&iﬁes mediated by
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i nvol'vé’sel ec acti is invention i s directed
to t litesetiretys Gaé’lel" tr@s'ol@toﬁaq*ectmwd\ummus%Manmmwp@ﬁesses

THE L NBING; @é’rﬂ%a@ﬂ@atﬁﬁ&ﬂﬁ&mn bﬁ&:@es@é@%ﬁﬂ'in R ) lsmﬁtﬂh as
provi des conpounds and ne for treatin

havi ﬁﬁ‘e@%ﬂﬁr?ﬁ'%ﬁ@'&H%?%Fé‘tﬂ%‘?t%}eé%l'swog NS dﬁ%&l t8'8°“”

i nt engHitbrslthdit can be useful in the treatment of a variety of diseases and disorders
that are characterized by, or that involve selectin activity. This invention is directed to

these, as well as other, important ends.

SUMMARY OF THE INVENTION
In one aspect, the present invention provides compounds and methods for
treating mammals having conditions characterized by selectin mediated intercellular

adhesion processes. In one aspect, the invention provides compounds useful in the



adhesi on processes. n one aspect, the invention
provi des conpounds useful in thenethods, that have the
wo-orosk s X wherein: L is COH an ester thereoPCT/082084/037334
pharmaceuti cal » acceptable acid mnetic; Yis , (CRR
Jpor NR; pis 1'to 3; X is hydrogen, O4 OR, alkyl,
(=0 -aryl, OC(=0 C . alkyl, OC(=0 OCM_ al kyI or NR
R eac ndependent 'y hydrogen, alkyl,
per hgp@gp%%athqu(\sfe Borﬁ'bu %Ial oal kyl , hal ogen, thioal kyl,
CN, OH, SH, (CH)OSOHRI(CH)SH( ) CR, CSOR
, SOR, SOR, ORR, ( N (CH) C(=ONR R
, NRR, O)R aryl , hE a]:O)aryI,
I

C(=0 het erocycl o, OC(:O) a =0) ketieraXycl o,
Caryl, Onheterocyclo, aryl @%yl al kyI
oC( O) aryl al kyl, Qaryl al k
NHCOR , wherein any of s&id al kyl , Oal kb(k ryI
heterocycl o, C(=0Oaryl, C(= O)heterlocycl o, OC(= O)aryl,

0- C(=0) het erocyclo, O aryl, O-heterocyclo, arylalkyl,
C(=0O arylalkyl, OC(= Oarylalkyl, Oarylaikyl, alkenyl

or al kynyl %ﬂ optionally be substituted with up to

t hree substl uents sel ected from hal 09 al k al kyl
and ON, eastC®RHaad estel therepfgaireptpanasoplisniy perse b@rac'd imetic;

al kyl thayd 5 @RRINGNR;; substituted with up to three
substituents sel ec ed fromOH, CF , SH and hal ogen;

each R, RSah@3R i s independently hydrogen, alkyl, C.
hal oal kyl x i$ hjdesjekydH, @Ri, OCCHIRY), GRD=6)- at(yCBC)(?(SO1-EelL<yI,

CH R Rn CH S 2(CH NRR, (CH
( CO)%%FQOC‘G% OrA\F hetel(rocyZ:I 0, ( Oggr (

=0) het eeahyR| Ry, RDFG(aﬂd))?alsyndepepc@(nﬂ@mg@,noémlkdl Cis

Oary rh%?l&?r ocycl o, ar yI al kyI C(=0O aryl aI kyI
yIaI yl enyl or

[,
V\,her QCn eﬁW e 1@&r@'°&|kklyha'°%”y'lh'°ap%|t o@?'(ﬁ% (C%Z)"OSOS
C( =Oy@mylso. 4 &P, @D%OQSOLPQ, SO,Rs, SO3Rs, PO3RsR7, (CH2).SO-NRsR,

aryl é&%)dyc"l(‘&fp@% P& 4 %Ey&h@f'%g‘éﬂﬂcg?it LOfKA! ©
Car ylcGpbteralde rgd(=0jard) GYEFP)hetancysoiot Oerryalolhytebmclo, arylalkyl,
substd LHLEG M, [T UB)ahRaikyl'Sffyialkyl, alkenyl, alkynyl, or NHCOR, wherein
any of said alkyl, Oalkyl, aryl, heterocyclo, C(=O)aryl, C(=O)heterocyclo, O-
C(=0)aryl, O-C(=0)heterocyclo, O-aryl, O-heterocyclo, arylalkyl, C(=O)arylalkyl, O-
C(=O)arylalkyl, O-arylaikyl, alkenyl or alkynyl can optionally be substituted with up to
three substituents selected from halogen, C4.s alkyl, OC4s alkyl and CN;
each Rs and Ry is independently hydrogen or C4.¢ alkyl that is optionally
substituted with up to three substituents selected from OH, CF3, SH and halogen;
each Rs, Rs and Rg is independently hydrogen, Cq.s alkyl, C4.¢ haloalkyl,
thioalkyl, OH, (CH2)OSOsH, (CH2)S0sR10, (CH2)nCO2R10, SO3R10, PO3R10R 11,
(CHL):SO2(CH2),NR1gR11, (CH2):CONR1oR14, CORy, aryl, heterocyclo, C(=O)aryl,
C(=O)heterocyclo, 0-C(=0)aryl, O-C(=O)heterocyclo, Oaryl, Oheterocyclo, arylalkyl,
C(=O)arylalkyl, OC(=O)arylalkyl, Oarylalkyl, alkenyl, or alkynyl, wherein any of said
alkyl, aryl, heterocyclo, C(=O)aryl, C(=O)heterocyclo, OC(=O)aryl,



substituents sel ected from hal ogen, al kyl, alkyl and

CN;, each n is an independently selected integer fromO
WO 006/0428ch is a n i ndependently sel ected i nt eRE€r/US200#037334

1 to 6; each and is independently hydrogen and al kyl

that is optionally substituted with up to three

substituents seI ected fromOH, CF , SH and hal ogen;

oy PCT R gt SHEPER: ol oRFFIR bb{J&arSiaIkyL
%\I |R sgobkylam@Hr?%ﬁ,@oFelkyn@manpp@gamqq;ubsm@qdymj(\ Hp YR Of
U ﬁ{?F% SpeBh fpioad] GW@C&%‘&% [/ &nR CARY

said nyl can optionally
be substi ea@edsamtnﬁemﬁgbldﬁ'ﬁytsﬁ‘le@tédﬁlﬂﬁﬁfr%@ﬂ?g sel ect ed

from hal o | is2dnkidde eﬁde‘ﬁw seldttedGMeg@TdmZ1 toss;ar yl ,

aryl al kyl, eteroaryl or clo
S o aryl Sachy) aKGH 1 TEPESEY FOCksEn 0 U FRE S gBlonaty
opt i eisshituedsapstp t u{r@isubetntsmaesqwcﬁde‘mnedHeﬁﬁo SHrandthelogen;

t he conpoun have, t he

enbodi gn?%g'%ﬂ \4 d@ﬁerﬁen&;&dkg b(f1 g@\l—b er#érh%my' OCqsalkyl,
enbodioye pérbaloatkyil, shiGhikyhrieH, X(CHﬁlO@QsH n(%)r&%é‘r (CH2)CO2Rs,
enbo?élq‘?BPSNRa%g, n(&HS') AE@)NP&*RJ NROR,, GREnyR dkyM: SFHTT R Owherein

het e oc C tal ni ngfkone to three ri

het eroneisei ef. for alkpryhpaikygylgan opmuyei?enstg)gtftged with up to
fi veyBshgstlens sQ6Q6YFdrh Balbdehg Ci. §auq/ptocqra alki/lyand CN; and

substituted by from1 to itu

hal ogen, él'W%; argﬁa{@l, het?\l@‘?'ryﬁ%%e oty She%?n éﬁqﬁ%?@
a si mymtyuaembahetam kneiyrobyct) i pmnalhﬁmlastﬁmtﬂ@, one to
three ring é}ftse%efd'oﬂmbmnds%a% the PORGIEHD
sai d six-ne ere ocyc IC ring

optional | ysubstit ut ed by from1l to 3 substituents

sel ected from hal ogen, alkyl, alkyl, CHO CH C=OR
, SOR, NO, NH, CN, CF and OH a bicyclic ring
noi ety optionally containing from @%Bring

het eroat ons sel ected frgm N or | erein said bicyclic
ring noiety is optlonall tit d by Xrom1 to 3

substituents selected fr I, al kyl, CHO
NO, NH, CN, CF, COH,|C(=0 and OH, and
/Z

In some embodiments, Y is CRzRs, preferably CH,. In some embodiments, Y
is CH, and X is OH. In further embodiments, Z is selected from:

(a) a five-membered heterocyclic ring containing one to three ring
heteroatoms selected from N, S or O; wherein said five-membered heterocyclic ring ‘
is optionally substituted by from 1 to 3 substituents selected from halogen, Ci.10 alkyl,
OC1.40 alkyl, NO,, NH,, CN, CF3, and COzH,;

(b) a six-membered heterocyclic ring containing one to three ring heteroatoms

selected from N, S or O; wherein said six-membered heterocyclic ring is optionally



(d) a benzyl, naphthyl, or phenyl ring, each of which
is optionally substituted by from1l to 3 substituents

w@edososrdar f rom hal ogen, al kyl, phenyl, benzyl , PpOsIv94/037334

Qobenzyl, SO NH, S ONH(CL alkyl), SO N(C al kyl) CH
COOH, COH CO M, COE, C iPr, C(=ONH , C(=0)NHC*
aI kyI ), C(=0)N(CL al kyI ) , OH Sd. alkyl, alkyl, NO,

d
e s BB e BT 5t
and NRCRCOZH G(emﬁ?zarﬁm&nonﬁ@t é\lezCleC%ar%ﬂﬁ H some

nmbodi |
g b SI i me n o@ﬁ% P&%&Ey cﬁf'ﬂﬁrﬁhlly E&ﬁﬁg@? ﬁgﬁ o1§to RYAE ABRFoatoms

hal og@actecu fioro & aryh wherin said b@ﬂhc NGNSy %‘tﬁ“jst@ted by
H’ ( &b 16 3RubstitRsRelecR@fBm, haligel &5 alkwsc) SkNFCHO, NO»,

(OG0 Dot ey el T © 0

O) het gy @(byéﬁin nafbeiny, or pRkvet kgp egatl of which is optionally substituted

aI ky Xl 6!Il ﬁﬁ&?ﬁg‘an@s%rex ealﬁj&ﬁl halo@ﬁ ¥a aikgll Preé%%ks&)g/]

refer
CH | O)Qhem;jl @benaﬂx(ﬁCZNHs, %N@&@@IWB o‘iQZ(“éc)"w aflyd)z; C(“'g@OQHdCOzH

(d) bowe: CO,ER X Fﬂf@( gz)r{]lﬁfd c?&mﬂdil(@%t 59, d(bg)momv@mg@H

have the Formu wher ei n: are
i nde|§5§m@|é'h¥'4‘901 srauw b\’é)erf“thfbé’QﬁCNOﬂ CN, SH al kyl ,
1- B al kyl whérein-capieRhad inadgeyitiently Béloetbdk from traargrbumafonsisting of Cr.10
het er par ei id aryl and said heteroaryl can
each? %ﬁ%gﬁﬁ%f%‘gﬁ&titut ed with up to three
substltuehrtssm@eﬂnﬁmdwmsrbmmw ogen, OH, CN, SH, NH,
al kyl, 1-f ! Badnh@abkdenii aﬁﬁo Crsalkyl,
wherein sa| L%;Hﬁ’fe{ﬂ% F%Aﬁﬂitﬁ@o‘%l %cann % gen, broay
opt i @f’rramr?albfék&% Pyt @8-amerialagivh Ba'wﬁnet@loa'kyl CN, OH, SH,
sluthslt(cmmeh@l S@ilﬁagsggh CRIABRROIEIORS 0L P@HSRNH
a y perhal oa n a
het ef©EayI0NReler @qi ég ng?%)?la]L'é?yéﬂ @“2‘ @letﬁr@?)@ gﬁﬁb’-a%( =O)any,
each c(=0)heterocyclo, OC(=O)aryl, OC(=O)heterocyclo, Oaryl, Oheterocyclo,
C(=0)arylalkyl, OC(=O)arylalkyl, Oarylalkyl, alkenyl, alkynyl, or NHCORg,
In some preferred embodiments, Y is CHy, X is OH, and Z is selected from
(a), (b), {c) and (d) above:
In some preferred embodiments, the compounds have the Formula Il

CO,H
Roi
OH
Ros
= N/
Ryo

wherein:



optionally be substituted with up to three

substituents selected from hal ogen, OH, CN, SH, NH ,
wa@bdoglo47281 kyl , per hal oal kyl and thioal kyl. n sSPOEUS2004/037334

enbodi nents, and R are each i ndependently hydrogen,

C|. alkyl, halogen, aryl, heteroaryl, or alkyl,

wherein said heteroaryl is 3-furanyl or 3-thiophenyl

and said gryln g éﬁ%n%lagééddk%ﬁﬁyd%b%ﬂw og%HdOM'h@N%W C1ealky|

said 1-6 ptionall
subs Qe i, w 4 trerhaoalkyl, Eine Bivakylbari qr@éﬁf(@%el ect ed

from hal ogen, @.@r ifrBbid §hh aﬁ‘oH:ad @ét@r}ééryl danrchet @;aioKMiy band

t hi oal kyl ; and IS a pheny oul_gq tlft utl%(}i 6‘[] CN, SH,
4' -positi WPSWUFH vﬂtawaé%wre aﬁ“ﬂ?%‘ft“e clegfrog) giegeny,

further enbipdi,FRRYISOCR ald] O%eaemaloakwaedi Camthtdakwafwﬁd

8 positions of It%qqgeg@a%?i} LR ,t(gbﬂ;gallgm% thlo?lkyl can ?acpl

i ndependent |y Y e gr Asi s
nmet hyI anpilonaIB/Lﬁeaubﬂmt@tﬁw;ﬂhmﬁﬂthregﬁ@bs]t(tupgts lgﬁlgﬁtyqj from halogen,

substi tut @)ﬁbgf\l éneNﬁz, 8@9;?5“(}“ Qb sVMeFHélogk%Iand@FEthlodkyl and

further enb osition of
t he qui noRkrieam Q’f@eiﬁﬂfﬁﬂ% W@r?”b%%@ ag! apd qaﬁéxeger%gllcpp §RCh
of t t&%tl(ﬂ*éllf‘ﬁé SUBStitlted Gith @B(b tArdelapstitien® seldcted Rohshaldden, OH,

phengiN. SHINE o ARAcHE ot A ShyPErrRoabvane HEe RH 5,

t he i nventn mar}mﬂhddmw; Re: aoaﬁpmmdacfamdependently hydrogen Cis
2-(4- &h* Ralgé)ei% 5%/‘ )1etero eal nyl wherem said heéero?/ryl ICS: 3-furanyl or

3- hy i ol I ne-4-car
aci d :3- tb))plzawmr@h;p@mﬂmpgsngﬂed phenyl; and wherein said G5 alkyl and

hydr Q%N ra\kfylI déﬁ re@&%d’ﬁ@?% B isDsetituRer WitCay B ehrd bibstituents

aci | or oben

hydr @ﬁ&?%tsd irsgEBsh i ﬁiwwz&mm Pes REShafoalky] and Cro

2- (4+1KibdioN;che IR%ML‘. hpBeryy ghoop yubBtituted at the 4'-position with halogen, Ca.6
met hy oI|n yllc acid; e)

2- (43@\%&@%%@/ rP 86%@11yl 3- hydroxqu nol i ne-

4- car boxy Ini fortizer iethpodiinents, Ry and R; are located on the 7 and 8 positions of the

2- (4 qﬁlﬁbﬁ{ g%éfla e lﬁdéﬁg%éﬁﬁy s&adid &R the-grdupBeh g B8 HAmethyl,

slc g: @ﬁéugs@ﬁﬂteﬁﬁ ehgwb ARY RysIphppdr RSt upchah thad-nesition wigk Cl or

ylt ¢ Gigh,

B S KA S5

- phenpt Ry isiodatetedt {heed fsitiph lof:thaquidolir‘je rmg, and either Ry is CH;, Ry is

2 ( 4 (gl aﬁ§ Rﬁg%b%yﬁ%}y |s H LE’)\SUbeItuted {fhleraggl asmd Rzs is 4-

2 ( 4-0m¢r0®h©mvénzyl )-8-flur o 3-

gydr Qﬁéﬁ% Qrﬂb%d’?ﬁerﬂs G |H\§8h‘f b r go@igééjthe ):ompounds a) 2-(4-Chlorobenzyl)-

4- gaﬁﬂw%xgéig@owmﬁthyl qu1nol|ne-4 ca¥boxyllc agllél L')B 84 Cehlorobenzyl) 3-

2- ( 4+ghlogy-8l@naipmethdxyydniny-4Saftdxic 2eiy ¢)f2-(d@htordbenyyl)-3-

oXy~]I‘fydroxy-8-isopropquuinolirie-4-carboxylic acid; d) 2-(4-Chlorobenzyl)-3-hydroxy-8-
methylquinoline-4-carboxylic acid; e) 2-(4-Chlorobenzyl)-8-ethyl-3-hydroxyquinoline-
4-carboxylic acid; f) 2-(4-Chlorobenzyl)-3-hydroxy-8-(thien-3-yl)quinoline-4-carboxylic
acid; g) 8-Bromo-2-(4-chlorobenzyl)-3-hydroxyquinoline-4-carboxylic acid; h) 8-(sec-



trifluoronethyl-ethyl)-quinoline-4-carboxylic acid;

and n) 2-(4-Chl orobenzyl) - 3-
whg@soxpsqui nol i ne- 4-carboxylic acid. Al so proRCTES2004037334

accordance with the present invention are conpositions

conprising a pharmaceutical ™ effective anount of a

conpound accordi ng of the invention, and a

e e S L
conp@mmedme+meremy-&@h@1yiqunrnnrseo47eare<wwda%m2s<4- fenzyi)5-
' ”Vegﬁ’u E}ll)m J&Mﬂog@% indRiRE5 0 iid £ RY 2(ABhiorobenzyl)- 8-ﬂuro 3-

s EC O 0550 b i

anmou mcaﬂfoxﬂlc%@iﬂpﬁ}lﬂ@l Oﬁloiobénzlyr)-\BﬁyHmQWB (ZLZIZLII“ fldtb&f-1 -hydroxy-1-
enbodi _nment f%ﬁw nvent i

nht Biepetu G- hiiner et 485 A 2 & Rlowosn >
assobydrbrequmdihe-a-ceibsrdis eciddi sor der , condltlon or

undesired,p[ gFo‘?/Eié? Lr{]ac@or’amlth tf@?re&ﬁ& RGhtoR TRE d:o'?r'lﬂ&gmons

admi ni sterin an eftective anmount of
conpeomgrisyfg a pharinaceaiiedlly ﬁffequ%@m@r}g pld eqmproynd according of the

enbog BRfSand 5‘&1&‘?‘r‘n§&@§@blly dte‘é@fadr@roarrréaaﬂbmp@ﬁt or
unde3|red§ﬁrocess S |nf

net ast asi $Ne BIRSEH %@”W’B&‘ P ﬁfﬁYﬁJﬁ H@%’QF %ﬁ P%’E%g? cogpowis
und e%isbl@ded tereifb bt some@nodsEntsnths dnventamipookides methods ginhibiting

glt ﬁg%%@%tf (55) g(? lntrg%et(ﬂﬂlgrl édh%glior? [ aHﬂQrth' [&%@Elﬂg g&rﬁirl]ﬂis%éring to the

enosi s,
Reyn amﬂrmjhd ap yaﬁ@ntlmmounﬂof @mmmwsi oboawverfiosease,

ost eoart hH fiser eRBHG] ﬁleﬁt‘éstﬁé Tn@&rﬂfo}rf pFHvRiES RRthody Bﬂﬁmﬁﬁng selectin-
ast hma, semm, de l ayed Wéﬁersensnlw

r eactmqglﬁulte iA Iar,alqp%ﬁlgp asg%@qi 2 diseage; @ﬁﬁp@y condition or
enc ere:haés@rw snlobééssin a mdnfmdﬂtﬁe ﬁnég\aa corfprisiry lrdstenty to the

secondarlx h% Et r oat SI S (Sweet's

di sed¥E)" a'@f’(‘? e nglﬁﬁro p%'lngé’ ﬁ?i’r\\/%n Colitis,

Crohn' s dirsmasmrefaeed @t\bczilm@tamesm:ﬂaee idisogder, condition or undesired
Cyt Olﬂ't{&gsé |Q%I8L%g1a{l(9¥ dﬁéc,rtlgn Rt b ﬁnde@ﬁéd |9'96~U?15|ob|'c§| 'process,

., psoriasl's, systemc
eryt Wéﬁ@ﬂ@%ﬁ%i@ed @Wh‘h@ﬂ@@esﬁhyrm ditis, multiple

scl er osi sy JhRURRICRINENSY, ih@rdlsfela§e d@é@l\éﬁ‘ c&dﬂloﬁ%ﬁ&ﬂdesnred process
i mrunol ogi cal - nedi ated si d tre

50 TGRSR AR & DAicarcl AR FRaas § syarome,
gr anuifgiitatory bews tissisenosissnibiiis, eclitsyespiraorg distlessyndbme,

ot t acneapEEAG R AENPE e SRS red A6 el iy
nmet afaxa@’lnm% olsirgi¢ entephalomysditicc eultiple areangaistisyedramasecondary to

fail Yalima, neutrophilic dermatosis (Sweet'’s disease), glomerulonephritis, ulcerative
colitis, Crohn’s disease, necrotizing enterocolitis, cytokine-induced toxicity, gingivitis,
periodontitis, hemolytic uremic syndrome, psoriasis, systemic lupus erythematosus,
autoimmune thyroiditis, multiple sclerosis, rheumatoid arthritis, Grave's disease,
immunological-mediated side effects of treatment associated with hemodialysis or
leukapheresis, granulocyte transfusion associated syndrome, deep vein thrombosis,

unstable angina, transient ischemic attacks, peripheral vascular disease, metastasis



n sone enbodi nents, the disease, disorder, condition

or undesired process is an undesired infection process
wore@sal2q7 by a bacteria, a virus, or a parasitBCT/U82004/037334

exanpl e gingivitis, periodontitis, henolytic uremc

syndrone, or granul ocyte transfusion associated

syndronme. n further enbodi nents, the disease,

di sor et SN LHOR PLoHRARSHERURGECESS | S Metastasi s

cer enbodi nents, the
di sease, b sorecmmbodimsnts, thesipease, disaralsy, censiition of dadesirad process
di Se?ss el e%i‘?ﬁfg&fonﬁﬁ)%@&‘é AE@sted\by A badlert) dORid, 8Fa paraSIte for
| L“S‘d%i’@nﬁé‘é%aw%&‘éﬁgfoamsomm@%gpﬁp? Fishatne: o giEb e
scl eftr@ﬁéfﬁs,norfé@blﬂﬁb@sﬁdamdjrl tis, ave's disease and
' rmun_ol Ogh]Cf *{ﬁr'{%ﬁ‘lgﬂéﬁ‘ggt?;tg? g%fgrs%fél 8£r éd'nﬁf?igﬁgmndeswed process

associ at e aphere
f ur t hemetastbsis bssenipted witheankdes.ease, di sor der, cond| tion

or undesi [r%erﬂrtfpgr%&%ﬁéim'eﬁtsathg gRgAde! @ébr@érsélﬂjﬁibﬁgr WdeBredbrocess

undesi red ronboti c process, or exa ep vein
t hr omgus@ase@ngrsgﬁereasae@atﬁcawﬁh prapRgesl mguﬁ@'ﬁa'ea' process, for

at t aGksmplBBEdrRBi8 r@%te#ﬁﬁl@bﬂsﬂirytﬁ%rﬁﬁ@&ﬁ, a@tﬁnm@r@xﬁg @8/tdidis, multiple
heart fai|l ure.

n so odi
i nveﬁF'P@ﬁ'SprPSWﬁQ'g aﬁ'ﬁ“ﬁoé?‘%? d}fﬁgﬁ %‘:EETWHBOI%C"’" -mediated side
undesffeas of treztnmait agpociated prith temsdialgsisiot leal@ppérasis.ed

organ Conmflu%err]%m%ggﬂnghéttﬁé Hi@gasteo |§(%é1’ &fn%ﬁﬁgn QPundeSIreéi process

i munosupr essi ve
of t hisea condéion naemc'ateds/uhh@nfund@s’ﬂr@ﬁ tmmlm!lic IPEQPESS, fqu@éample deep

' nve%ﬂn%ombﬁéfé @ﬁ&aﬁ@%‘@ﬁé e RSBt isShdiBic bieiRt | JeYib@aldascular
human or animal as having a bi omar ker for a

d|seé@@a%%°HW§€?%@?“?%V%UU?ng sel ecti n- nedi at ed
intracel | s’ifne&dﬂﬂ% eMbodimpats Aterinpérgior pravigies meghdidsl of ameliorating

h h
oo YRS mm%anog%%Lp@?e%éreés@ad%hfsﬁ%h ¥oaft ORI
e b ocidminigtering tivsaidh prgem pk Enminosapressie agentdn ednjuotiarOywithGD

40 L'cg@ggmdwgﬁeé&'\%% bet a_ |CAM VCAM |L-1, IL-6,

| L-8 , PIGF, CRP, SAA, and
pl at el et m%wﬂ@eag@be@maﬂtésthe bEantion psvisesmeiheds expprising

The pr eseﬂfénﬂlfW@QhUrﬂQn PhiPvhal @8 aninBl H$NHHing BlbahareR st a disease

met h%gglsorGer involving selectin-mediated intracellular adhesion; and administering to
said human, mammal or animal a therapeutically effective amount of a compound as
disclosed herein. In some embodiments, the biomarker is one or more of CD 40, CD
40 Ligand, MAC-1, TGF beta, ICAM, VCAM, IL-1, IL-6, IL-8, Eotaxin, RANTES,

MCP-1, PIGF, CRP, SAA, and platelet monocyte aggregtates.

DETAILED DESCRIPTION

The present invention provides, in some embodiments, methods and
compounds for antagonizing selecting-mediated intercellular adhesion. Interfering or
preventing such intercellular adhesion is useful both in the treatment of a variety of

diseases and disorders, as well as for ameliorating one or more symptoms of such



conmpounds for antagoni zi ng sel ecti ng-nedi at ed

intercellul ar adhesion. Interfering or preventing such
WO nioserbT ul ar adhesion is useful both in the PCPHEBIBH037334

of a variety of diseases and disorders, as well as for

anel i orating one or nore synptons of suchdi seases or

di sorders. Thus, in sone enbodi nents, the present

i nvention o fo i y
sel eg'ls??lseﬁt?d Sérg%gl ﬁ @gﬁ%fr% ezgﬁr%gg%ggsl {)h% plr%segt Irr}\{ae}%nl provides
par t methods bvnmmémgeseé%hrwé|a*@@tmtrﬁcﬁlgﬂﬁrgpléq;snon in a mammal,

' ntr ?gﬁﬁbuléﬂ he?éjél%ﬁ'selecﬂrﬁmacﬁae@ln&b&;nuw édhe&oﬁ“s&!%@@dﬁated with a
di so condition_or un esueﬁl%roes'

c onp Aise7segdisRIHE FURIPR ARURASSTHIPToRE R 2 'Eﬁm@f"¢ 8%'??\?519
anouaimpfsteiing @Mpe withnedl ab bifedtivevanound of a @ngeand sf the invention.
di sorders.. condi t.i ons_ an

anmendabl eDiS?) Fhe '?Pé?erﬁ °9d'¢8?‘? %E& Pﬁé\%ﬁ Olo%rﬁé%g% ra%ndgf)lle.to the
t hos enettuds otihe innbitiohynctide jalh thoae thaterg mdelyeeriiy part mﬂractel’lzed by

und e%h(ﬁeesg‘?& ?élgéf‘flfl 'ﬂbd@é& iRleRANIIABRESIH FHr Bkarfld ﬁ‘lﬁélﬁﬁ‘latlon

for exa ammat i on, infection (for exa
medi aﬁ%«@omagforaﬁxeraele@aqd@tedabm bagieriach VIEISalaRaTe e Fincluding for

:qnd l@Qérﬁ‘ﬂe bRGiviex %iéﬁd)dbnﬂtisn Edzrﬁdﬂi'tlc&uerﬁie Syrmﬁﬂﬁlé iaht Srafnulocyte

eno tIC urem ¢ synar,one, rauoc [ an

assodPat %S&%%?ﬁ&‘i‘%ﬂ%iy“dmem%éﬁt% ‘1? %Soc'a edith Cancen),
assoahddsired imnbimogicelgrdcessasdarsd wr@es:reldﬁhmmbofgq pragesses.

proc %ﬁﬁti@m&%@%ﬂh@?&e#ﬂ@ﬂa%é é%hé?f)é?:‘ﬁﬁ?ﬁ@ festenosis, myocardial

Nonl ol ng 1 nc
at heinarciios: Beyneldiscyndpme iafamiabent bavelidisease petepaHirits, acute

Rey nadihflatsry WeREEOTRdrotral ARy RAVE Helth ARy persensitivity
oo s R Pl S M A

ast h

r eaCbh@d’ﬂ)halblh%liﬂﬂlmmlﬁuIMGMalsindJf’y fadiotersecardafyrto sl eeutrophilic
expel I rrent sy(Sevleletero%e%se %%|09Q}¥h$| tdlc%ratloyl:élfn? I(,erohn s disease,

orga rone
neut mecprhmzlmgoer@mammnsytgkqueanémed é@@lt‘&@lﬂef)tls periodontitis, hemolytic

gI 0 %F%I@%@WFA& bsQorlaHls Cs@&t@“c“@p&%wtﬁén%tos@é Ol oifimune thyroiditis,

sease, necroti zing erocolitis, Ccy t oki ne-i nduced

t ox. guitiple sgleﬁg%is‘/rheu@awﬁ@ﬂha% FﬁrEPVﬁSsdlseﬁw'ytm%OQﬁaéWe'ated
Sy NdERERffeddS SMticaihsht assvsib@Aeh |hunlﬂU@iaI%I$/bﬂ’lélm&bﬁéru§s granulocyte

o L PR Son g3 SatEd inBionh ot Boa TR FisiehR R R Yesent
si de isehéreic ataakb, feripladraleascubs siseasst ﬁcbkwahdh coreeniiliediegrs fagure.
or | eukapﬂgge |ﬁ1%'ct'7’on rg&taeﬁg‘n?}@%seseﬁercﬁ‘rpﬁfel:ﬁ%‘egrhté\%él%@r%ﬁéélon

syndr one,
t r anghenthe m@mhmerapm alek QrOV'ﬂéfi mpthedsuef t@é&'&ﬂrﬁeventmg an

di segfgesired MBorPPlEcdse L MaMKRA, B@(ﬁbﬁsﬁgaddh##ﬁlﬁermﬂ”ts said mammal
i nfection rocess i nyol V'I%Sé sel ectin-

i nt elaé’@mpﬂll”‘éjr FheriRGnHen. g rdection Qa'b'i’f‘e@sﬂf“es??%@r%ﬂsﬂa a virus, or
al so apamsiteend srirmgiesofelich infeatidnnyodessearivshatetdinylyitinperiodontitis,

hemolytic uremic syndrome, and granulocyte transfusion associated syndrome.
Further examples of diseases and disorders that involve selectin-mediated
intercellular adhesion include metastasis in cancer, and diseases or disorders

associated with an undesired immunological processes, for example psoriasis,
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undesired infection process in a manmal, conpri sing
adm nistering to said mammal a conpound of the

w0 poosfosi2ém. The infection can be nedi ated by aPCT/US2004/037334
bacteria, a virus, or a parasite, and exanples of such
i nfection processes include gingivitis, periodontitis,
henol ytic urem c syndrone, and granulocyte t ransf usi on
associ ated s nme.  Furth
a soptra e enfivgrres bR RS roliae AR Mrumatoi
adhesitiatiisj @eleld diseateast] aannanlqglczahmeélated it effeeie akteagtragnt
di sot gsoc%te%%t‘ﬂ%e%agly% bPie@hpHEEss] red i mmunol ogi cal

pr ocesses sori aS| s, 10systenic lu
er yt hemat béuﬁher mlmgqmtﬁr@plantﬁﬁl@ Whereln; rﬁrl@ﬁs generally

scl erQsive immbSesiBesdivh Bérk ﬂotmlﬁlmlz@tﬁyﬁosslbdltysﬁaaecuaﬁl df the
i mmunol ogi cal - medi at ed si,

assoC%Re AYRIFH KRS ET)Si agegp “FeéfJfQ ?)Lﬁ’b F%eﬁpseup%\reg'mes inclyde
furt bedlospyme Fa‘pan@cm Bndtag@limus. amsypieperhiaddiroents ot isivention, a

pma:]: ﬁ{‘}l’tyéol?]ﬁ é)?gw %v\éBtr ci% %h Y& FHM@@&B&F@ ?ét\éﬁt tt)tf'&feﬂ/@fhé &gan

rej ect
Typi @ahSQIMrmsjumﬂeemltbenfagremﬂ?rg SuduMugpsEessve agents. Thus, in

ther @%H%i‘nﬁo&nﬁm@ht@qﬁe ESHRpdiele ofne Erﬂérﬂ@h 'cBﬁe be baRRREFEI Yo an organ
and tacrolinus. n sone_enbodi nents of the jnven

Corm(fﬂﬁ Frangiant. . fohe@Rnie AdRiRistasRg H\?rﬁoﬂ‘ipgﬁf adhs Qj"‘“?’ﬂé’”” to
pat i gahsplit, tetRipaterit BReraiagsarit,/cR dBEItI R the trasspigntetiadrgapritself
' oo oRbrsman: el LR oERBAT Bl B an Gifungtion
be adhugirsprefeedd mbadimentgdine ¢cmmpwn<anf§p¢ pmentiohgan b@admmlstered
exanp| %n O@an%ﬁjhﬁ(%tfoﬂ Qith Bﬁee 59RHE %ﬂﬂuﬁ&uﬁn’%@m%deﬁﬁt i, ei the

prior patient after transpla
or dicprapeunyl cep be ﬁ@ﬂmﬁéﬁﬁ%dp@téhﬁ @m%trr@ea@ﬁ a1 IgEIYnOG{PTeRs{ve agent, or

bef oL tind dufihg WhR 3R lirmtindshSressveaigehBs Bieseiid sfsciid)amounts
or in any conbi nat on. Thus, 1n preferred enbodi nents,

the “HHBSERAC6PAERE | nvention can be administered to
an organ Furthee exanmids o Iproméé.sl&s onelviog selectid-mediated intercellular

| rmungﬁ us%rn v@ﬁ l}a%ta %ggﬁéb?e fo the methg& fqm%ﬁ"ﬂgn fﬁ@lﬂd@gondltlons

adﬁlﬁ ere I MMuNosSupr ess
agenla;SSO@rat@thﬁllwl undesired @rpm@otwmrqzcnswpnemﬂ@gaw @sﬁhménboms

agent ndispp Eﬁ?ﬁé“trahé?erﬁ fdcRGHhib ¥RaREAbIRerAl Q’aéchu%r Q88 &
pa i ent. urt her exanp es of processes i nvol V|ng

sel e@P“Q‘PSVF@meéF&'UT%t ercel | ul ar adhesi on which are

amenabl e tRe &dm)dmﬁaé‘kﬁfdh?e umﬁenhb\ealsmmslemmhem@bméat of sickle
condltgpns associ at an undqilred

pr oc SLromes, Oé)%%[f»l% Sial\é‘n.%ﬁgba&ewlqd gy W@&ehgraﬁ ng one or?nore

symptoms of such disorders.

In some embodiments, the compounds of the invention find use in treatment
of the aforementioned diseases and/or disorders when administered in combination
with other therapeutic agents. For example, in some embodiments, the compounds
of the invention can beneficially be administered to patients with vascular diseases,
for example CAD (coronary artery disease, including but not limited to acute coronary
syndrome (e.g., Ml and stroke)), peripheral vascular disease including PAD

(peripheral artery disease), and deep vein thrombosis, along with an anti-platelet
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unst abl e angi na, transient ischem c attacks,
peri pheral vascul ar di sease, or congestive heart

wo ados0e257 The conmpounds of the invention al so PCTUS208€037334
in the treatnment of sickle syndrones, for exanple
sickle cell anema, and in aneliorating one or nore
synptons of such disorders. n sone enbodi nents, the

conpounds_of t iny 0 t e )
Che aputemenet bt hpdi Bl sl SERLADRE oo statns
admi @itigr epikable antiepatletragents anduinith W@tiWetPrStmléP%la%Qﬁr¢rt§fO those of
agengﬁnwﬁgé gxanple, in some enbodiments, the

conmpounds o? the invention can_benefi

O b Gk G DEDS Al e Pt disases
ex amah@ di66efsGRPIRARKDY BlohRkierdassara keowri indheuatt. rigoriimiting

t ted t t
O o RS - GREB S Yo SHEES B Byt o o
( per ivioiaat, all-1 At Bellys, EokeiasRANTES dMCR-¢ pPIGE 6RPlﬁin@5ﬁ‘r665¢SsV,Ve" as
al on%]a\‘glétt;n d}} 3?‘9%%’ ng%JQtB?' et llagent, such as Pl avi x or ‘
an

aspi nodul ators such as, for exanp
statins. mapéiardgrunetvmSQmﬁmferfﬁdaqr@?O@tm%?e Aieghodm af th? LW%P‘“O”
modul 4 Ak S dMiridtrafiéh FRR&bENbretcambb@®e haling thelHorrhia t:he

art. The conpounds of the invention further find use

in the treatnent of diseases and disorders inplicated

by biomarkers as are knogn in the art. INonlimting

bi omarkers include, for exa , CD 40 Ligand,
MAC- 1, TGF beta, |CAM V
RANTES, MCP-1, PI G-, CRP @nd SAA| as
nonocyte aggregtates. n adc i
enbodi nents, nethods of t
adm ni strati on of one orRpore conpounds\ﬁﬁvﬁhg t he
Formula : Ywherein the constituent variables are a s
defined above. n sone embodinents,! Y-Z is located at

the 2-position of .the quinoline n further

enbodi ment S Io | of the
qU|noI|ne EﬂeFﬁb?ﬂgP 3%” eﬁtg ﬁi&ﬁﬁ %8§gfed at the
4-posi tiom sninetdwoowmermtﬂ Yrddis Imaigdmstheﬁméltlﬂ@ﬁfttbe quinoline. In
Y-Z e rﬂB@dl%g‘&étﬁQ Ithtel BPtnd o posBRIoAnPQRhIhONR GHher

the quinoline zy
embodiments, L is located at the 4-position of the quinoline. [n some embodiments,

Xs pl at el et
some preferred

L, Y-Z and X are located at the 4, 3 and 2-positions of the quinoline, respectively.
In some embodiments of the compounds and methods of the invention, the
compound of Formula | has the Formula Il
CO,H

RIH\\ N

// N/ Y/Z

Ry

X
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n some enbodi nents of the conpounds and net hods of the

i nvention, the conmpound of Fornula has the Fornula II
weostod2sher ei n t he constituent vari abl es are BGI/US2004/037334

defi ned above. n sone further enbodi nents, the

conmpound of Formula has the Fornula CO H CH wherein

the constituent variables are as defined above. n sone

enbodi ments of the conpounds and net hods of the

invention, Yis CRR, preferably CH, and nore

pr ef er abl ywhatesy the Xonsttuept variabiesase ga Aefined lehpyey

pref er r ed | e iuABREHebodimesits Ghe corfpdiind GFF@#fliiad Has the Formula Ill:

aryl, nore preferably phenyl or substituted phenyl. n

sonme especially preferred enbodi nents, Z is phenyl

substituted at the 4'-position. n GO enbodi nents,

such 4'-substitutents are small hydrophobi c groups

such as hal ogens, alkyﬁm daay! .

per hal oal kyl, C . thioa

and nono- and di -al kyl anj

t he conpounds and net ho

CHand Xis OH Zis se

five-nmenbered heterocyg{ic ring cdﬁtalnlng one to

three ring heteroatons $é&lected fromN, $or ; wherein

said five-nenbered heterocyclic rilihg i s optionally

bstitut t ed f
bal ogen. - e Shshy bt vingisit b g BERE od Lrom
and CO H Ir( m%e@bwm%@ﬂfwcmnml m@hquméthe mventnon Y is
cont %FE}R” Qaré?@r%bl&@:l—& an%E?ncfré B&f&@él@%ﬁ&%% O$1e| Iﬁ‘a‘&rﬁ@' pérﬁ&fﬁrly
NS or ; sal d six red heteroc %: &ée
is opﬁf ‘?%"rﬁ%ﬂ Wb%dﬁﬁ%lt? t'U$ QHZ’B&'Spﬁ LAY BV BQ’E% etr%@h nyl or
sel ecupstitdtedphengll PERMe e@ped’éll@b#@ﬁérred%boﬁ]n&hisyt js fbekyl
bi Cycﬁu%mf?%cﬁ %t’tlil%g é)tosmonNCPn ‘soml]a Fmbodlm nts sucﬁl 4z subst{tﬁt?entg a? small

y optional 'y “containirig from
ri ng hyertophadc groepsseitiees balodens bl atkyl, €. Mmmicpaikys&?lc‘d.s alkyl, OC1.6
bi cy g | & S URithdrid!
‘}Jghgabo%g ; Cheh‘tS L;lslb(ysl }Jg f&’h 'aW<1$a1 0g enlr]1 o SI% @%{l&faﬁfﬂes
GZ C al k¥ son@.@]qu@ents of the compounds and methods of the lnventlon where
Y is CH; and X is OH, Z is selected from:

(a) a five-membered heterocyclic ring containing one to three ring

f the invention wRere Y is

heteroatoms selected from N, S or O; wherein said five-membered heterocyclic ring
is optionally substituted by from 1 to 3 substituents selected from halogen, C4-C4o
alkyl, OC4-Cg alkyl, NO,, NHz, CN, CF3, and CO;H;

(b) a six-membered heterocyclic ring containing one to three ring. heteroatoms
selected from N, S or O; wherein said six-membered heterocyclic ring is optionally
substituted by from 1 to 3 substituents selected from halogen, C4-C4 alkyl, OC4-C1
alkyl, CHO, CO;H, C(=0)Rzy, SO;Rzp, NOz, NH,, CN, CF; and OH;

(c) a bicyclic ring moiety optionally containing from 1 to 3 ring heteroatoms
selected from N or O; wherein said bicyclic ring moiety is optionally substituted by
from 1 to 3 substituents selected from halogen, C4-Cg alkyl, OC4-Cs alkyl, CHO, NO,,
NH,, CN, CF3; CO;H, C(=0)Rzo, SO;Rz, and OH; and
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NH, CN, CF COH C(=OR, SOR, and O4 and 13(d) a
benzyl , naphthyl, or phenyl ring, each of which is

wopiososmsTy substituted by from1 to 3 substi t BENUS2004/037334
sel ected from hal ogen, C -C al kyl, phenyl, benzyl,
Ophenyl , Oobenzyl, S NH, SO NH(CL al kyl), SO N(CL

al kyl) ,CHCCI]-| CO H, COI\/E CO Et, CO JPr, C(=0O NH
al |(<:§/| O) NHQ‘% %\lﬁr‘w é)aphtg%l &gﬂggyl fl% |@é[;}) ?f'eWhgﬂ’ is §6‘tto|ﬁ¥liy'substltuted

enboohyr‘r@m to Jubsiéreris selastad fram h@'?Qﬁﬂt €dCe %Jk)tl rmge.yl benzyl,
‘;“Jg;tqlb t utxel'dé f’?%" SENHS, @LNFSO% aﬁkyl)S\S/gMGYJ all),, CaHrZSOOH CO.H,
smal 1€ %tbP Z'BF %&Sﬁﬁé c‘g §§@1R r@éd'%/ﬁsep )'ﬁiﬁwa“‘y')z OH, 8-
per hai1galklyybc1 ahlkyl| NOLOSH,, 6 harddazN.kyl , CL t hi oal kyl

oA gﬁg{ﬁ$ﬁ§?edsg?mp&ﬂgemggﬁefgaapglsg RS toRose wherein Y

aryl Carbon at
wher g GHt,hels Qb sod Z issnheny! @r substiuiedtpbenyf a@mslq‘ab@g@nve Riand R,

al kylare %ﬂ f@d?dp’ﬁbﬂglc oot s@@a@halb%ns & alk)p& % ggrhﬁlagkyl OC1s

t
hyar b EiCe = BFOAREIRrroIRAIG Rbh Cof ARYSHBARIAS G-y iogg- and d-
S ﬁBStdlI{yléhﬁtﬁbs%Ndryl baﬁljb@muléﬁ aky0 g&n]fgardmr& @tRRitonts, Aheein the
enbo ts, where t coppound of Fo a ha e
For miAR S BE Al e PR MG pSRa eVt Psdialih Stk oguth o
t he JMHUPNCORsarsit-OHg Irosﬁonm erabddjrhents) @he gy, ardrRlis a small
het erhgalro?ﬂhobngi}gupi%lwd ﬁﬂlh r@ﬂg d'h%@ér?l cf?%h@srtlﬁﬁ’é&’éryl'h%vmg up to

3-fur sal
unsukﬁsqeiﬂtqmaé‘tm?ahenyl rand R |s a phenyl gr oup

substi t ut gfsgite érﬁ&dﬂne@ﬁhéré tHe d#ﬂpﬁur’fb@dg%ﬁﬁhla Ahde\the Formula 1,
er sucC e

SCL al k

i Resdd RoEm PR s Te i o g P SRAS OB G Ay,

qui nalalogen,rary, gweasrn@bryir andi OClepiplderetdiy saie hetetoad)! ik 13efonahyl@r 3-
t ) St i

heny TSRy b a3 KT Rl AR KR Wb B g o,

Wi th sm)stttutemmwe 4 fposlthm Vithf haladear Ceatidil, Ebaaliyhen©€ s #kyl.

i s | ocateg, ﬁﬁhér@ﬁcﬂetﬂ&ﬁiﬁnﬁélﬁ] RO aﬁdh‘% eré'l&fékédnﬁ thé ’f]gncﬁggosmons

Ris located at th position of qui nhol 1 ne ring
and &f theginplineding. a”ﬁiafes'”‘@qeﬁ‘?ﬁi‘ﬂhs?@tﬂd fé‘l’W H}ecqes%ﬁ?ns'staw of H,
R i S nidithyR dnf ubsilidiitatet bhérat apd BRMs$ plaangll ddbstRuted at the 4-position with

4- Cth?BPBBEle .

In still further such embodiments, Ro4 is located at the 7 position of the
quinoline ring and Ry, is located at the 8 position of the quinoline ring; and either Ry
is CHa; Ry is CH3 and Ry; is 4-chlorophenyl; or Ryq is H; Ryz is unsubstituted phenyl
and Rgz is 4-chlorophenyl.

In some embodiments wherein the compound has the Formula lll, Rxq and Ry
are independently selected from the group consisting of H, C4.5 alkyl, halogen, aryl,
heteroaryl, and OC. alkyl wherein said heteroaryl is 3-furanyl or 3-thiophenyl and
said aryl is unsubstituted phenyl; and said C.s alkyl and said OC,.¢ alkyl can each
optionally be substituted with up to three substituents selected from halogen, OH,
CN, SH, NH;, OC,; alkyl, C1¢ perhaloalkyl and Cj. thioalkyl; and Rp3 is a phenyl
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n sone enbodi nents wherein the conpound has the
Formula Ill, R and R are independently selected from

wo b@sgeep consi sting of H, alkyl, hal ogen, arRCT/US2004/037334

heteroaryl, and wherein said heteroaryl is 3-furanyl
or 3-thiophenyl and said aryl is unsubstituted phenyl;
and said al kyl and said OCL al kyl can each optionally

e o YRl iRlod bl S Rabforl D ARIGIASE I GSIEE, S L6l 680 aliy.

from ogen
and thi oarl'kg/presemt] mventqog ngth'gh@rﬁvpeq mgs,og@pprgfg%gq q;rpleﬁdgﬂents the

at t I&Smﬂourﬁ@§1(EJc98ro%ﬁz|9l)13a{yQ@>le7 BleeWLqUIrﬁﬁﬁ@-h%ﬁ}boxﬂb acid,

gonegﬁﬁéhgfq%éggygsﬁggéml’fg tepgteh ?—ﬂgmel I her l‘é:g(?l}/cl aC|dS bri |s Qelected
2- ( 4 1ok @(Wméniw&-h&mwmﬂﬂuommethyl -quinoline-4-carboxylic acid, 2-(4-

2. (2 SBRBP B PR PR BuRARC camptic o 244

oxy| icblosbeukyl)Sehydexg-étisapraplafinelmne-4- carboxyhc acid, 2-(4- chlorobenzyl) -3-
2- (4, é}lo hﬁﬂ@bﬁh%o%ewgrwr@acﬁd bf i URABRBBAA Y s-iii-Bo! i

ne- 4- aci d
chl omas@feﬁ@ylnyhr@ hisribip. 3sid, Rr(fchigroBaray gy dguy-Bisiniens- 4
- car kS)t)éfl.){rhdhﬁe aGhhoxylic 6did, 8-bromo-2-(4-chlorobenzyl)-3- hydroxyqumollne -4-

lCPICO%% ngl %g 80{:'%% F)lgleﬁ§4 Fl;?lorg rpz\éll) g%'y@r%&yllqu}%oﬁ’necf -car <))%/I|c
hydr eaxid; 8(4mﬂdrgb&mlylﬁd1ydwexy-ﬁ phanyiquingine4-gaibdxylic acid, 2-(4-

- 2-(4-6R O%Eﬁ%/ﬁ%z?ﬁ] -}i;@ Wclﬁya’mnohne é -carboxylic acid, 2-(4-chlorobenzyl)-8-

hydr oxyqui
2-( 4flewr%hs@mqwm9hn%4wymoéﬂyESId(Qr}ﬁiu %o(¢-chlorobenzyl)-8-fluoro-3-

y| ) qlﬁ&/ﬂ\@%\}qﬂ%blﬂfecﬁéep%&hd ébloﬁ%@h are useful in the methods of the invention.
br ono- chl or oben L%g 'ﬁyﬂﬁlno,\ ﬁ
gwgkt?edmderstood at compo ormulas 1, 11'and 11l can have one or

Car boxyl i
8- ( s eford il (}enibfé 4mné bkisrraalemazticersSeritjadteneonaars. Ntid ingsnden is to
gaz 2%8)&:”'8% %Cl qx e§d %)Irséj)??/ e%antlﬁmersl gastenrgp res aArJd mlxt%res

yl i c treecéa, mcﬂuc(rxg-racemates
chl or Obenm@ doj ?én{pi#ortﬁatxha pn%sém FHvOrIoH hsB M cluas =ff p6dO X

ylic acid, or obenzy

flur @I%OM%WmeW@PﬁeH éprms@%a%&szw?l&‘daé?%?”b%ﬁw%ereln as well as
2- (4-selobtes,ahrrrsts )an@pfﬁdrmediémtlé’ally acceptable salts thereof.

hydr oxyquj nol i ne-4-.car

e el SisceREnR R TS coMh sl el gy

t hat pbamzcentidsllyaiccdfdabiibcd mimdtic. Asdsdd Hergiarihditewre “apitemimetic” is
or. Mufi&, £hid iﬁl:lugﬁir%lg{ i th@MmXcRifu ﬁ{:]ltl bﬁlsgircgl Rdlecules.

di astereone vention s to be underst

ext erEdambleapﬂ sushaeid aVnagtics aranewn ¢ e @@r@@m@eaﬁfewt limitation —
m Xt Giesgnd H6seePbwn bBslUdi Ng racemates. t is

contenpl ated that the present invention also include

all possible protonated and unprotonated forns of the
conmpounds descri bed herein, as well as sol vates,

taut omers and pharnaceutical“ acceptable salts

t her eof .
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n sone enbodi nrents, substituent L is C 2H, an ester

thereof , or a pharmaceutical acceptable acid
woeshie2s7 As used herein, the term"acid m net PCT/US®04/037334

intended to include noieties that mmc acid

functionality in biological nolecules. Exanpl es of

such acid mnetics are known in the art, and incl ude

without limtation - OH and thgse shown bel ow. 15. NH W

//\\WNHO\P HN - Ra SO O-NH NH-RO
wher ei n: N Red fr

henyl o

benzyl , iher phgnyl i [y 5
substittl y t t POUPSHt he /
different sel ected [from al k 1- B al koxy, thi%al kyT,
-CF , halogen, -OHlor COOH;, IR is selected from-CF

-CH, -NH, phenyl or benzyl, where thg,phenyl ory—n
benzyl i i onal |y ¥{ibstituted by/up Yo three gfouph
the sanejor djfferent ted frag al ko N
Cl. t Ry C67
selecPed frjom - CF and
present conpounds (for
l6ester of CO H)
accept abi-e=rest er
"those which can be

form__stich Ofre
ani mal bodly, such-as t
(e.g., alkyl of 1 to 1Q carbon afons), cyc| oal kyl
esters (e.g., of 3-10 carbon atong), aryl esters
(e.g.,? f 6 20 carbon atons) and Heterocyclic OH
anal ogu f—rﬁereof of 3-20
HN /N OH o Y
\( o)
0]
\\/R EN R, OR; OH
SONH, 0=} i | |
| NH N—R;
N .

wherein:

R, is selected from —CF3, CHs, phenyl or benzyl, where the phenyl or benzyl
is optionally substituted by up to three groups the same or different selected from Cy.¢
alkyl, C1 alkoxy, C.s thioalkyl, -CF3, halogen, -OH or COOH;

Ry is selected from -CF3, -CHs, -NH,, phenyl or benzyl, where the phenyl or
benzyl is optionally substituted by up to three groups the same or different selected
from Cq. alkyl, C4.¢ alkoxy, C+. thioalkyl, -CF3, halogen, -OH or COOH; and

R, is selected from -CF3 and C.s alkyl.

Ester forms of the present compounds (for example compounds where L is an
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ring atons, 1-3 of which can be selected from oxygen,

nitrogen and sul fur heteroatons) can be used according
wo oooslog725mvent i on, where al kyl esters, cycl oal RgT/US2004/037334

esters and aryl esters are preferred and the al coholic

resi due can carry further substituents. C -C al kyl

esters, preferably CrC al kyl esters, such as the

et h%gteg &FZH% ﬁtbmfé th%?hglrmaceutﬁzlw ac@éﬁt?d'le eét@nqefn%QWown in the art

ester but este

pent yricludisg éhose V@@b@ﬁt‘ pe n@gatbevzed HE%ES‘@&W |ac'e§?fms Su%‘e%?;ﬂ free

est lerc%rthW% Q&thl el mﬁ?ﬁé i mal%)é@ﬂr @MWH@E@T@%O@M@&IK}Q esters (e.g.,
cycl obu ester o) er,

o7 i R ter S et R R e i SR on G o

or t @bigls (e3t,®f 6-20 eapan tioma) and netqnoca'blerarekbgud&stha@eﬂe g., of 3-20
herein he r S r

o ¢ iaalegs F8 Rt Eon BsThoiaitth 858t hrofin Andbifiip

1- 20 hesuztonas cdn Be umragg(wdlag ke mvgr@qou,dmﬂje gl{%yl @p@pﬁ, cycloalkyl

C h ai %Ftegr%%tﬂﬁgst@%dar& ¥iekdred BN fh@%ﬂfoh&f&%sdd&iaﬁvl EhrgrurtRsr

not limted to metyy -propy
| Soprsgtgﬁmuen@y@ gmlgﬂ,wtersnprs@faw C1s%@"ﬂﬁﬁ}? uch as the methyl
t er t bidt, thyl @syé‘rl ropMl bter, wpﬂopp oY, Ibn@tésyér, isobune Bétgt, t-butyl

cyoF areheymBelES sty oo e o

Thr oeghquopyirhetsyl sgtec cydlaatyl ester, eyclopbiyllesteheyclolrxylsastan.dr aryl
t hat eg’gr‘s stu‘t:‘:{u1 g3 ﬁ'lleg%ﬁlra@g%stépbﬁ&gﬁéétér%r foll é’éf@"ﬁé pg’rﬁéd"arly preferred.

non-cyc ydr o drocar bon
groups. nAsgsRd *@ﬁ%@dh?ﬁ?ﬁt‘ §IkwraStar9é0t@d:rﬁﬁ>aﬁ ﬁ&%g@ppm@tended to

i nveRkh@s hycﬁ‘bé%Y$ongj'r&}H§Se ar 6f ‘ﬂm‘sﬁc}ffésl 16, d@rlfoblfatdﬁrﬁﬁ’ including
enmbodi nent s, re c nd in p% i ot
enbo ahercgandhragined Aot B ChErdhn S releil e ambl But no

n ?ncxgmlited:to Atk | etigy, mmspmﬁsdpmylcqmmmpgls n&niyl, set-bdyg stert-butyl,
of the inyen

o ¢ h TR RS AR PRy e ﬁ@g lerEg bty

eho i Imak T heylocxplobEps. aas heiker GhpeatiouEis prasation, i
of alg ﬁéﬁlld 8¢ Qﬁhté?st&fbtthéml?é fed Bl %ﬁ% lhfeHEI&)dco\@h&JP?;;@B B8 hon-cyclic

inclu nd
(CH Yvdresaresn GroURRad SUICRATEFARON e m%%rwﬂ%d'm%nts of the

i nt egdm??arrag dene irRemiokylky gRUpSark hah-cgdiat EhIGfﬂrtl‘éHr ehmBadiinents,
one e on carb .
ot omeA gy A e T BB R A 8P 8 Spyyotc and

al | ylnon@elet hyl -al 1yl , 4-but-3-enyl, 4-hex-5-enyl, 3-
met hyl - DUulper oS of %%BBB&?Hdgéﬁ@%letheﬂéjofttﬁ@inlléﬂfi@n can include

optional substitution with from one halogen up to perhalogenation. In some
embodiments, perfluoro groups are preferred. Examples of alkyl groups optionally
substituted with halogen include CF3, CH,CF3;, CCl3, CH.CH,CF,CHj3, CH(CF3),, and
(CHy)6-CF2CCls.

As used herein, the term alkenyl is intended to denote alkyl groups that
contain at least one double bond, e.g., 2-20, preferably 2-6 carbon atoms, including
for example but not limited to vinyl, allyl, 2-methyl-allyl, 4-but-3-enyl, 4-hex-5-enyl, 3-
methyl-but—2—enyl,‘cyclohex-2-enyl and the like.
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17As used herein, the termalkynyl is intended to

denote al kyl groups that include at |east one triple
whowd/04251y., 2-20, preferably 2-6 carbon at onsPCT/US2004/037334

i ncluding for exanple but not limted to but-1-yne,

propyne, pent-2-yne, ethynyl-cyclohexyl and the |ike.

Al kyl , al kenyl and al kynyl groups as defi ned above may

al so_be oﬁ%'u@&%#r&n Qﬁetrr'ntag&ﬁﬁls' |nt§ndedtt8@¥ncﬁélglkyl groups that

optional |y bea urt er substituent roug
pr ef drqluslg a legstanedidne byidottBs 2124 cPraigEDH, 6‘%90“ ﬁqOWé%lP'Ud'“g for

. €. exarQF@bl@W\ot lini&d Bhaki-ynalbkophne, pelttmyne, BihynyPEyclohexyl and the
trlha koxy (e.g., -0-CX where X is halogen), -(CH)

lk&d - (CH ) NHBoc. At various places in the
pr esent S pévyi, Bikea Biahalkynlsdrotps e tdsfiregld abovipmendiso bé optioeally

i nve S

speci 1Pl o AharePlotdly (e el TubR 0RRRs Sohg preferred
and @umtwanhgmvms:ﬁu@ludeshlydto@mtﬁlh@ay {i.en Coglkyl irsefatahty &-€«Alkyl),
such r%rfaura% o"f‘ﬁmafoﬁlﬂ&@s(e gF0h-050§ BeSx lsma%gérgrrz@Hg NH, and -

al kyl" 1s ecifical 'y intended to individuall
dlscl(%'én ¥yl, ethyl, propyl, isopropyl, nbutyl

sec- butyl At v&@bslblﬁbes ietHe. pré&ﬁnt@@diﬁd&mme buhstifubets foP¢ompounds of
hal ogen. ha

o! emd EYOTRR PR maroLime arin oS A SRRy spued that e
t he timentiondeglinzosech iagd evemgihdivigual stilenotbihation ofdiromembers of such

sat WL@Q 2l Anbb@! EYF eRAhHE, qﬁ@@rrﬁf%gera@g@ﬁg ékg&h&ﬁiy 8o

e ring atons are eac
her eilffivighally @Fﬂ?sﬁrf?‘?thléset@" ¥ W 1S8PropYly DY SeCtbilhdsqbytyl, etc.
i nt er}s@&@e& ﬁe@mameaérrrﬂfa%aﬁ h&s iYHHRSIRRAMgDY §lo8PseveBlelements,

exanpl thyI phenanthrenyl ant hracenyl ,
pyrehnﬁ“d'r%?%méfr?’é E g., of 6-20, preferably 6-10

carbon at Amsedwhaenﬁhetdno Geanereydic riag"yis ingindeh® denetea saturated,

o” opthianiaJHEHEL ebbie SRR Wl eGREiiule Pk carvon

sel ect ed s gpedhereggihe, tem aryl@sa kgun, ormaé@f/a grayie rfﬁzlmended to mean

O pheaﬂ)é'rom@@%?&rﬁbarbd%ﬁ for E%M@nk//gn%rlgg Ehenanﬁ@enyl

IN |(3? _an@(aﬁw?_pyren_yl @(ld_@m &:9¢ 9f b- 6 20 Wffe@bN(E}d Q:ce)rf)on atesps. In

- S- Csofde @hlbpliments; &yl-droupsleyd a nadH(Byl or-pNehyl ring, @Espectively, each of

ta gdnﬁ%chi&ﬁ%@ﬁ%ly%ﬁﬁ%%ﬁ%tﬁy&?qﬁ ﬂon% saur {.it%tlarlftg lsekla&eé {llct)n? ﬂglggen, Ci-
Cs alkyl, phenyl, benzyl, O-phenyl, Obenzyl, -SO,NH,, -SO,NH(C4-Cg alkyl), -
SOZN(C1-Ca alkyl), -CH,COOH, -CO;H, -CO,Me, -CO,Et, -CO,iPr, -C(=0)NH,, -
C(=0)NH(C1-Cg), -C(=O)N(C+-Cg)2, -OH, -S-C1-Cs alkyl, ~-O-C4-Cg alkyl, -NO,, -NH,, -
CF3, OCF3, and CN.

As used herein, the term arylalkyl is intended to mean a group of formula —

alkyl-aryl, wherein aryl and alkyl have the definitions above. In some embodiments,
the arylalkyl group is a benzyl group that is optionally substituted by from 1 to 3
substituents selected from halogen, C4.¢ alkyl, phenyl, benzyl, Ophenyl, Obenzyl,
SO,NH,, SO,NH(C.5 alkyl), SO.N(C,.5 alkyl),, CH,COOH, CO,H, CO,Me, CO,ETt,
CO,iPr, C(=O)NHa, C(=O)NH(C4.5), C(=O)N(C1)2, OH, SC. alkyl, OC45 alkyl, NO,,
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al kyl -aryl, wherein aryl and al kyl have the

definitions above. n sone enbodi nents, the aryl al kyl
WwW@e@a4i287 a benzyl group that is optionally suPST/UB20€087334

by from1 to 3 substituents sel ected from hal ogen,

al kyl ,  phenyl, benzyl, Ophenyl, Obenzyl, SO NH , SO

NH(C al kyl), SO N(CL alkyl) , CH COOH, COH, CO Mg, CO

Et, CO JP CrO NH(CL ), ONC. ), OH
al kyNa&j éﬁ&@dwﬁs )CF( O)CF gwd )CN( As ?Jse >

herei n, tAsuded rhmdn'etr@rtgmylaﬂt@’ogglo;@sga{gjgtﬂp rpapf @ euP & intended
group, m% {]rtngr%j ledpit cI{Eﬁ’ﬁ’l@ sfstéfR iRt c&{talh’é fré‘d»f ehé fo thﬂe@ Bietero (i.e.,
sstemeh tarn romone to

non- gemr-easkn) atosresselasied FoBP M} 8 S a'Nj éﬁ@x pi%%‘ 2& gpd g atoms.

exanpb@ross anFohBQmé‘th&Tﬁllly é‘éﬂir&t@@ @M@ p@tlglyeumxsatemo}cutd&teroatom-
fully saturate at ur at ed

hot e FRrRIBG BYELF S CHRB DR &1 o2AmOIE BT PRt dguble hopds)
none Suﬂ’f fulghdQartiay satarated lcgclib oomisjomagic Gmupwaneyalmmgllectlvely

part Ire %ﬂ'e?(/:l t§ S%%réﬁaatseﬁet%%&lpcilo%lkplo BFO@FQ rﬁéﬂ)fécwd)& BipsHido include

aI SO
"het eyd)@Sleibr@atmytzontayrlmrpglet'qqéh%IC@'@t?'eIaé'egﬁwwmé‘l‘%‘é ring. Such

i ncl Hﬂgaﬁcy ﬁ%rhéily%%h@%o@ﬁb@@r@ta@o%mﬂ:tl@y R¥dred té herbin as
cont al east one aromatic ri f ul I\y‘7 and

Cort Metérgand GRS In Se e SPRLIRPS ARLSSEP otp i
referred (a@ahi%—ﬁiemba&d hbtetceysia rigiy Sordainingsne 1o tBrlemang

fe In‘sg {a}gﬁ)% Osefﬁgf g?rgﬁm% %r(? ?ﬁe?np%%%‘ ﬂelt r%t I|m|ted to furan,
t hr eénidazote, mmdaazlotuhma)mtfmblems@@zﬂﬁ mxﬁmlazgeotham'e 0X820|me
exeg@"a%'%p{pa‘iohd%t Rﬁgﬁdl{'é F&E dyRolichie! Qﬂrollhéntl%‘z"oﬂﬂm@ or

I azo i soxazol e, oxat hi ol.e
ox 2z Siaphens:dasvereemspeca ecyCli e st riogiPRenally Stbstted by from 1

pyr azps LiRtitubMs 58k&ed Porh halbidH, 08, alkyl, pRfdratsly C..s alkyl, OCq.1o alkyl,

thiazoline, or t rrbered
hetePE?é‘ifelP'qu‘Pﬁ'gy"d%%nglﬁéﬁ}(w&ﬁfél @2 sibstit ut ed by from
1to 3 su(rshlstxmémserscehe&erbewthcfmnynohwlrmgﬁcme taltitgd ring heteroatoms

pr ef %%_,ggl Wls or?%%ﬁééhrphf%ﬁ%ggﬁrﬁm% tﬁchJ morjh'hol\ngH)xazine

eterocyclic ring.
cont @lparaagleomeertdmet bMree PYTRFIDS. IRstidaztnat rewﬁmgewewdé"& thiaslkgine, or

N, S 4QLifX fiERd-hiRBerby het@r‘ét:ydi@ﬁnd bekd Gifioh Ay RDiUEdd Bydrom 1 to
oxazi ne, piperazine, piperidine, E %E
Wid @éﬂpﬁ@enﬁﬁﬁeﬂeﬁpﬁém"ﬁwqgﬁ e %tﬁ@d? g’f\gﬂ’e H@TCOZH C(=O)Rx,
t hi _asogla?o mbgé\mzxcmmmeﬁedi bet erocyclic ring being
opti ona st tuted gr StJ.t t
sel ect ed ¥CI) 8&\“1){%“06'58 o' W'P%Pglcﬁﬁtg'n%&—%p] @83%%8% LS a]t?ms
, selected from N or O exemplified by, but not limited to, benzodioxine, benzodloxole
benzofuran, chromene, cinnoline, indazole, indole, indoline, indolizine, isoindole,
isoindoline, isoquinoline, napthalene, napthyridine, phthalazine, purine, quinazoline,
quinoline, or quinolizine, the bicyclic ring moiety being optionally substituted by from
1 to 3 substituents selected from halogen, Cq.s alkyl, OC,5 alkyl, CHO, NO,, NHp,
CN, CF3, COZH, C(=O)R20, SOzRgo, or OH.

The compounds according to the invention can exist as pharmaceutically

acceptable salts\, including pharmaceutically acceptable acid addition salts prepared
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SOR, NO, NH, CN, CF or OH or (c) a bicyclic ring

noi ety optionally containing from21 to 3 ring
whedsiogrsons ; selected from N or exenplified BYT/URD4/037334

not limted to, benzodi oxi ne, benzodi oxol e,

benzof uran, chronene, cinnoline, indazole, indole,

i ndol i ne, indolizine, isoindole, isoindoline,

i soq |8 no%ﬁm%c%ﬁ%hggcc%gt%ble %9& WJ ddﬁﬂ Wﬁorg@h&%cﬂééxrﬁhﬁacids, Such

puri noli
bi cyekids includg amilcequzwsui@n@pber@ﬂlal QW‘@Q@QW@WQJP‘&'G’ by

flrﬁmle%hehgﬁ_b;ﬁ ﬁ%%&h'@&%@ﬁcsfo?ﬁlceﬁﬁﬁﬂc ﬁf&ﬁhlagﬂ%i@; O@ddﬁbf'

or ohydrvhr@r% ety 'Ca'é%tB'P'aF AeFtiedneieie %ﬂ\‘r‘e’ﬁt”m@ﬁ Ccan

eﬁ' Stméﬁarit%Q@foPEC@u&d: fhﬂlhét; loﬁﬂl@ Gﬂﬁr&hid pariethénic, pthsﬂhUﬂh 8gccinic,
phar maceuti cal ™ acc e [ al t

D1 op G LT AP R g e e SR ap fgoentatie

i ncl wstamgles olosr@emnaceutiatly aucgatable saltsi @ be Buwd imdpgrval of

I ncl #%%nﬁ LlC%f sB&% ébe§l( 557951 lrﬁorpgfalﬂgaqlne?eln by reference. Reacting

canphorsu on C, et hénesul
dic hloomaw@lsmthleI@\raiﬁl@ Wlfhm’ﬁroir @OrQJ@%{B@iﬁntﬁ of gn gpRIAPTEately

h' PPYEAGive DAL B (repdiy BARCHIOT B6th monBlahl ?&yéhlonlc salts are

lactic, nmaleic, malic, mandelic

muci €ontemplafed, d?ﬁ?ﬁp'f‘% on igymper %éﬁnﬁ&qwafﬁp‘ans valable for
phos plaprotohaticil (mjpfbpﬂateswbéslﬂah be eltlearioagainiz, or ogdanic, in nature. For

p-tol uenesul f oni.c, and t t
examSPREPs NYRA RS S aﬁ '\)l/al?—g%oc?eH{a%gf EKHS gs ggﬁ%% ¢, LiOH,
f oundN&Qt, Kbl Na&lkP@4f, NRiriiGraN@aBO: ealvelbas ethers areG*BJltab!e Organic

( 1977b)as%4 |H8?J|P§5ﬂﬁ1§§j ﬂglra‘?ﬁlﬁbsbéﬁaﬁ(%n%&n G RiyIdiRRs 18Bus cyclic
compoun W

equi \aalRgst (SuhfaspyraljsieopiPeriging ?C%%&&"%@%gr@aﬁwm%@m
pr ep%ﬁatmm@@etéﬂb@%mn&mm M@alﬁﬁﬁ’ayméoymé;ba%u ij @éd:tihg a

are conte

P GOl A e by A s rost AR SR pBenif Flefisbnie (such
bas e sisaasihyb digle toh ethyldrifa)i Theconprondradescritiea heaatlrucaa also be
For %é%tgm&sﬂ%m'o? éﬁ@g‘rﬁé Oag %@n '}lNgﬁggrt Ilpwéor% re

Na P@ensralieddrived frem Rbesphelipisis o pthatiisl subpigasrscanskase formed by

i ncl %H&%rﬂmltfbﬁ%llalaﬁ)}ﬂyéteothﬂ%stéﬂd tﬂlalkét‘é‘ms §ed in an aqueous

trialylamnes, various c g

pyr r NFHHTANY FoRKPRhAEN cepeyalyécwtqb bl gaapie of gaming

am neposyntestdhbahb&l. Quat ernary ammoni um al kyl salts

may al so P_rp% c?nﬁee gon mBg‘? g& pos%or% in accordance with the present invention
can contain, in addition to the compound of Formula I, Il or lll, stabilizers,
preservatives, excipients and the like. The preferred lipids include phospholipids,
including phosphatidyl cholines (lecithins), both natural and synthetic. Methods for
liposome formation are well known in the art, and will be apparent to the skilled
artisan.

The present invention also includes compounds of Formulas |, 1l and il in

prodrug form. In general, the inclusion of a physiologically labile group on a

compound of the invention will result in the regeneration of the desired compound

20



conpound of the invention with an appropriately

reactive organic el ectrophile (such as nethyl iodide
w@eoosioies7trifl ate). The conpounds descri bed hRCEBUR2008087334

al so be admnistered in the formof |iposones. As is

known in the art, |iposones are generally derived from

phospholipids or other lipid substances, and are

nono, or__JI i

o e R by iRA0 Lo, BEEbL 25 /AR hbthent e e

nont amproprigihandogensiue @nzymels;pr éi?@@@tséﬂbﬁténqeis reiPresgithbPee non-

Of f %Hﬂn? A drhROSATRR a ‘E)ﬁ%l(ﬁ)&gléﬂ? il é-I'OQ@ ﬁ\@ﬂﬁeé:é}nélﬁyl B4tBIJof the

ositrons 1 n accordance_w i nvent i on

can caboaiinaci g faaa?'f‘li’%ﬁdPBF‘%rWé"aééﬂ‘b'gu‘ﬁ%"?‘cﬂs SR 10

l |h Olrunclﬂ(érbo hydrGHdid foziey fPae audeesmén/athe\@s by gastiiqjuiea bisin #tecplasma
the |1 Ke

ol th iR ROLRaR R el (gl FerbiiRy S fibfip RisiRement o

nat utiad graunelX yFdrimelail or [ it hgdmpfo_{)iormtulp@s@nﬁﬁefr@Gnaan 1 alkyl group
are \fF s KPOVY Bﬂtﬁ;cg%hﬁﬁés Rds W the |1RE oPRR S Hith tﬁeom&g@

kIIe artrsan |nvent|ona50|ncues
conpm@n@leln@ﬁﬁ¢rc§¢fﬁw3!a@f ﬂpe @lphaacf?dquvlloruamlrmsawfgom BPALraly
genelddurridd¥nih& el SAIW"su@ﬁ s&ldﬂhy Hic@InQ@irts dhysioldgiaily 1abile

The REGEHENEH BT CREVRES] PEEMBGRYSENE S Bunen
exposed t urh@addi ot leasp additon q@ltasambe ahtainet artie tirexs prodiaats of
Conpgé%{)nﬁrﬂg sgntggﬁls tlﬂ%ﬁeaﬁtBFn%R me%{e%%%gggmdl%ﬁgm suitable

ances are ré
exanpblemfcostaiping éhqmppmpoafe@plélqr Yageapid e galbigplated by smratmg

an alti@’éﬂl\%ﬁf &' otl%frWIE@ &&%’tlhé’ el dat aﬁ@é(qvé?ni Tﬁ@coﬁ%ﬁﬁ&éﬂﬁ this

Fornmulas or 1. Such ers are known to under
hydr dvpaiion reay foriesqlyales Wi sendpiey Molectirewgght splye S using

gast rrﬁ&hddéikﬁ@wfoth@smllaeanisa@rm by varl ous endogenous
est er ases, non-l,imtin

repl aceneﬁPmBPs'tﬂ‘Wé OE‘PS db/eggopﬁnqyo n‘g¥ S(? adc‘mln%s}%ared in unit
grou pioeégeffmmﬂ@a@b@,preﬂamdé)y@nv sf ﬂaﬂ rrwltrk:yls WgH lonquvntii the

IngJ 0 r gg%%%?ﬁ%?{?{ AP 8J< 1&1%s %BHIH@& |nI FQEI’I;IE@OIII d #ﬁefrm@&eutlﬁal

renal % r enoval
al ph§0§a¢¢ﬁb(MaICk Bidb é)‘m sigpdtid 1\9?’ m a nat ural ly

occur ri ng TRELARpARRESof tﬁ’eﬂMvéHﬁ@rhcé{ Eé@ﬁ[&lb@dtéﬁﬁe édl@ﬁi’ub@agent in
physi ol ogi cal l%}l abile functio

e § i RPFRCGRICSH BP0 4548 amPr it B 2V Msfeiisggs, which
addi tcboia fsuiitdts theaimerbutbdéitacnefdneasontfoandli r ect product s

of Compounds of the present invention or a solvate or physiologically functional
derivative thereof can be used as active ingredients in pharmaceutical compositions,
specifically as selectin inhibitors. The term “selectin inhibitor” is intended to mean a
compound that interferes with (i.e., antagonizes) the normal physiological function of
selectins in intercellular adhesion.

The term active ingredient in the context of pharmaceutical compositions of

the invention is intended to mean a component of a pharmaceutical composition that
provides the primary pharmaceutical benefit, as opposed to an inactive ingredient

which would generally be recognized as providing no pharmaceutical benefit. The
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conmpound synthesis. n the alternative, the free base

can be dissolved in a suitable solvent containing the
wappsognsat e acid or base, and the salt isol at PCI/D$2004/037334

evaporating the solvent or otherw se separating the

salt and solvent. The conpounds of this invention may

form solvates with standard | ow nol ecul ar wei ght

S0 ol v g nhsqh%ﬁ-bg%P{T%Lcorﬁjp%sJﬁ&?%t&%eh e makih b L&H %ﬁtfog%érﬂprlsmg at

nvention nay conveni en %/
adm rgast meeabtlvmlngmdtentcamg@g@aﬂ@pmlr@fﬁqilquﬁwblé ng a;mg;lgdmgredlent

by afzf;sggiar@ke r?aﬁ{o@mﬁ@at.wﬁlafmlémeym of B nicRRarRMRIFBIER WikAa),

art descri b In Renln ton'

Pha e EaomEep BATLB S MR OPHSS for 65 Poclissh plipaciqss outcome n a

19802}marﬂ_rhﬁ (fépamwrmndnﬁotumaﬂdny@nmman can be enpl oyed
as the so

h
dsed i comrrEeate drermrer SRR oy a Sl GRen
Whi ¢ iprapdylieds frautiplei disatderd ih enantmeals frealiding, kdtnetlimitefl ta, hgman.
Corrp T orgé)s[]@% ése?u{ mHHﬁ f&ﬁﬁ@éﬁdrﬁiﬁé’%@d'b9'3>ré?rsu9hngual

SO|V unct1 ona eri vat
t her eafental, r@etah@@ts:ala@rrmtrayen PirRyraisgnsAergal patch. Transdermal

phar npeaEd BIQ@nSQQ@R@Sthi'c@ﬁlﬁolle@ W&byf }br@@ér‘tlﬁg ﬂfé d‘i\fﬁ f@ﬁébsﬁrptlon in
inhibitors. The term "sel ectlg i nhi bit

Lo el RsbRBGYh Bt AZITHT Y PeAratg o np crg. TopicAIy.

anlt agensdeemal rfahﬂhe@ﬁfrilitlﬂise Bhyrspebinealle backing nayer, arsmgfe pressure
selectin |n|nterce '

i ngr é&p%tivte a]dﬂestl\he ang %%'Qﬁaﬁv%qacyeﬂ-{mh Lfe,rlégsg%érv ®ne of
conpasdibarp aigll infthe MEWI” vastﬁmam%anpm%@é technifrees-ppRropriate for

conpe u%acﬁfrm&‘a BQQFeH%ﬁ‘EH&é&q}angﬁmgﬁdaﬁdh%sé@@on the needs of the
provides the prinary pharmaceutical benefit

oppogEi#ailo an i nactive ingredient which woul d

g ene; al l'y ﬁiﬁérér@ﬁ@&ﬁht@@ﬁh@&olmdwdﬁd)fnﬁb presdr i ertioR wiill earequired
enefit

i orBeie g edsr el bBRBGS T Fon TCoMBPNLVAC P 2bEpoRsyeh 2

act i viee spegifie dorepdundytble age foealkith ibisantemipdettie ereang bisadmirgstration,
not aem{j Fed éo%gltléﬁ]?frtﬁéjfrﬁgéd |F\(§|95ueﬁ )éﬁ‘tﬁTBlL& 1R d?&hg g?rameters are

limta ani sm

r el eadtdin, th@\ﬁ%@'@bynq ¢f @%@ﬁﬁb@i@'l inthemedicinglarabf &/ricgl dpse can be
for %xﬁ&%‘d ’&)'f&ﬂn trRfrhhdeast 00ds$ td)zﬂ(ﬁ:ﬁg@eﬁ moﬁarﬁﬁ)ﬂﬁﬁiy e gm of the

exanpl e, not limtatio
o PRI U AP EpyiCoMaRiont s 51 10 s (G EreReUB g resent
or prightdrearidscanbk biplnstatédsatedamsore timamaday, ddividually or in

i ncl un%lt'ﬂﬁés. but not limted to, human.

Pharmaceutical compositions, including at least one compound disclosed
herein, and/or a pharmacologically acceptable salt or solvate thereof can be
employed as an active ingredient combined with one or more carriers or excipients.
Such compositions can be used in the treatment of clinical conditions for which a
selectin inhibitor is indicated. The active ingredient or ingredients can be combined
with the carrier in either solid or liquid form in a unit dose formulation. Formulations
can be prepared by any suitable method, typically by uniformly mixing the active
compound(s) with liquids or finely divided solid carriers, or both, in the required
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Compounds of the present invention can be adm ni stered

by oral, sublingual, parenteral, rectal, topical
w@odiwsnuaRsT ati on or by a transdermal patch. Tr ancTes2084/037334

pat ches di spense a drug at a controlled rate by

presenting the drug for absorption in an efficient

manner with a m ni me of degradation of the drug.

pi cal | transder at ches. ¢
backPrﬁao'¥Q§?e?”d tge%l' %J%ﬁ?ye EU'P%RE %U%%Pv 'th@h%gg%gke%
and sghapenovabl e pr ot ective layer wwth a rel ease liner.

One of or 'nart%nglﬁl:}neh@ §J3ﬁa@'b?ndwglaber#@%ﬁéréta%egptmweﬁmg

appr eci at OMVRE ues a
‘nanubgarts tabegfing h@engantwnémslnée&@%%@antheaﬁ% irtaRiets 3a¢ eapsules

based, H%‘P?‘drﬁ Eﬁtrﬁﬁ)ﬁdﬁlqgﬁ pt"éb%ra%[)ﬁé foPbral admimhibtFB6@ Ban be in the form
anmount e compounds of fhe E@essent i nvent

|
Do ekgsitices, SEURED GHECERGr GUSUFBRTSBD B SAPe el the
The aﬁvps@barmndnb cdﬁep@mdh@mnﬁ atdrg pswaardinat asn béecepstitied vith

of al’f{ﬁ{éﬁf’ ?qulef e lglj{ﬂluq He I%%h%rlb%l dgﬁt gﬁ(ﬂﬁ(ﬂhl %Jaﬁw %‘Eﬁ as
[ _ndl vispeadingorcknalldifyiof agerds @od—g_gq:qq)gs p@u@m@@h@ngﬁélble oils),
W t hg%s{alk}gtlvles V&l f '&Qvorﬁ:i&er:lrF)‘K coldraHit 8dnbeSddabd td the lidkd pr}gg&l\rlations.

medi €1 nal ose can be expected t

i n t Rerentgra) éome(borm@fa'ﬁ be prgoargd B Aisrelyivgy SﬁP'BPO%‘Gd&/" e

wei ghﬁeﬁ’cfon‘irh@s&lﬁﬁl@ﬁhwd %Hléle dﬁlﬁﬁi&r étabi’hzm@mlﬁe%dmtf)h o8foik filling and
200 nmg of the co resent 3vent on

of
can B%a“ﬁglﬁ’f‘ ﬁP%rP%rlrggedV' r?éa'B'POLflr% P AEdUst ada Sxamples e many
I ndi mpﬁuaidte}/meﬂhodmmnbwphre&e aPlfaprapacng dasape forms.

o LR Ao e 08 R e

ac c e ptrhbingcsutical qgmpg@mqnatr@sq nr@rr@bmteeaw feéuaﬁﬁﬂlydpéama@s but in

an aghh ¥EmhM@EGHaRYs \Aféﬂnbh&%d)f \Md‘irﬁﬁkﬂl i@ the8lt e readily credited
carriers or excipients. Such ng c?lth S ?tan be used
i n t Méh upeesstardig tB? UgEY ofiske) Coé‘?ﬂﬁ’ PYS BALCTSHIGRi ch a
selectin inhibitor is indicated. The active ingredient
or ingred ent s e conbi ne t rri '
ei t her sol h"‘d'“&ﬁ?n PP&EPqu‘VgF?na pgoc\gésu#r%f éljgga@ga&ﬁ‘rpo{l% of formuia |
f or muhizhicomprides oneibiihé tfiewiogin be prepared by any
sui table gptho &%oﬁmff&maormymxmgthe
active coafg;ounga(asg pel d I%]UI ds (;Jr finely divided
solid carriers, or both in the required
22proportions, and then, I fRynecess@ry, formng the
resulting mxture into a degfre hape.
o)
R N

wherein Ry and R; are as defined in Claim 1, with a compound of formula:

0
aco

wherein Ac is acetyl and Y and Z are as defined in Claim 1 to give a

corresponding compound of formula | wherein L is CO,H in the 4 position and X is
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Conventional excipients, such as binding agents,
fillers, acceptable wetting agents, tabletting
wo aimsioe2st s, and di sintegrants can be used i n PEbUS1084/037334
and capsules for oral admnistration. Liquid
preparations for oral adm nistration can be in the
form of solutions, enul sions, agueous or oily
S Engi onid .and syrups. Alternatively, the oral
@3@3‘? PPYYL" can be in the formof dry powder that can
be reconstituted with water or another suitable |iquid
yehicle before use. Additional additives such as

suspendi ng or enul sifying ent naon- aque vehi C

(i nclPudi n@O@GH'BQéC@“P%”d oﬁ%ﬂg@?\f@[q '8’%”‘ Bca?ly acrspe hlgs
R therddr oF Acd versean be added to the |iquid preparations.
Parenteral dosage forns can be prepared by dissol ving
t he conpound of the invention in a suitable liquid
vehi dhe campbuinid$ bighe pieeent liiventioy cah e sesidilyt preparbed fenoeding to
Jﬁ'(érilefg%g sﬁﬂ%ﬂé irh{bg afb¥ vﬂ@&i’m&f d @é@m\ﬁbﬁﬂo oAk sRTRAHkHR: art.

are w exarrP es of ny appropriate
Amnorﬁsa@tamqenwabsmthpwt forth belgy 'rp%]@mei hg dosage
forns. t is noted that when the selectin inhibitors

are utilized as active ingredients.in a

Schrmes [o0me DRSS shEmagtt e pRkiatens FofRangR FF '
humans, but in non-human mammal s as well. Those of
ordinary skill in the art are readily credited wth
understamding the utility of s@ch conpounds in suctD
settings| This invention also groviggs a process fo
¥hg~@ conmpound of for
the following: a) reacting ajcompound of formula R 1

, 0 reim alhdz,I%the as ed i pgGh@i m, wi
GO und| o —s—acet—yi—)anﬂ'
are ef | RERCH(®. B2@i m 1 {q gfve a cor r espondi

conmpound of forrmula wherein L is COHin the 4
position and X is 230H in the 3 position; or b)

converting a conpound of fornmula to a pharnmaceutical”
accept abl e salt thereof or vi Qél ver sa.

\ Chloral hydrate R
E NH20H HCI j\ L Conc. H,SO,
AP\,

Ry

Those of skill in the art will appreciate that a wide variety of compounds of the
invention can be prepared according to Scheme |. For example, by starting with an
appropriately substituted phenacetyl chloride one could prepare numerous differently
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The conpounds of the present invention can be readily

prepared according to a variety of synthetic regines,
wa@bkdosoi72hi ch woul d be famliar to one skill edP¢TUBIDE4/037334

art. A representative general synthesis is set forth

bel ow i n Schene . Schene : CGeneral synthetic schene

for the preparation of conmpounds of Fornula OQAc 1) CH

hydr g{.ltés Htedé%qﬁ%m&% tbgﬁu'&'%ﬂ%q&ﬁ@u lg\lv %T g‘gosi SIT\Hed in the
NHo RrtiéBo WiDekbdrimedbatyariaely|substitutedzniliaes cai e purchased or
appr ?épaFe% B3 %ecﬁfo‘r“ih@%owﬁrfubﬁ}nyof eérr&ewgﬂ%bgﬁtu@agumo,mes

i nve tl on can Pare accord

exangideitionsfly, g{fg{g@tpﬁ@ the carbgxyc ﬁﬂ?) prgp@vip esterification, or

su bStahthéﬁﬁaeﬂkh‘@ W@é‘cﬂbr}/ lall@Ad fof saiketicnalkyiioh dr fuhefpakization of the 3-
numsro s diff lrg %; %4subst|tut ed benzyl groups at
t he (TM " §RE 338% 7 A5 9UNPNedNYse, t hose skilled in

the art almstbe synitesisef ogny zempdvads d@pﬁbﬁdﬂeyeirs wheedting pedps can
ani | 'b@%ﬁ}pfbggd RERHESHAR R J&ﬁom.@%@gﬁgt.&gm.eg%ﬁng @ sfiifesis.

const ruc COF r espon %
qui ncﬁepre@gntammrqte@ﬁawps prigblederiaonde yarieheo exitbriiey | i ¢

aci Eﬁraﬁé%rrr?‘a’ﬁ?ﬁ@r@ dbélbllase%ﬁﬁ Srddnk %\ﬁ@ inQis, P%tecﬁ\lﬂ@@’@fps in Organic
maski ng reaction, al|ows
oo it 2aeroloraividye S Vet Bt 18sabe Hisat g ofpion s
ghe (mgfpgkatétehdremgy rdferbhe isjthédtiesty.s of many conpounds

escri be [ .
oot P e resBh Ol s B REeciBll iy SBRAN3f abcBraance
dur i mgthtchairs yhtsrpg;@‘ers;ed Relpdiseants, el followingorearlen gerye oulp &
sui t afk@ail Mo iveMlicHPantidird BdtintHded YOkREhE Same.

Examples
Synthesis of Compounds

The compounds of Formula | can be prepared as described herein by
following the general sy’hthetic approach outlined in Scheme 1, using commercially

available starting materials.

EXAMPLE 1 PREPARATION OF 2-(4-CHLOROBENZYL)-3-HYDROXY-7,8,-
| DIMETHYL-QUINOLINE-4-CARBOXYLIC ACID (COMPOUND 1)

2-(4-Chlorobenzyl)-3-hydroxy-7,8,-dimethyl-quinoline-4-carboxylic acid

was prepared according to Scheme 2 below.
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transformati ons are disclosed in G eene and Wit s,

Protective Groups in Organic Synthesis, 2d ed, John
waRisp4BRSEons, New York, 991, the disclosure oPCTOBZIN4/037334

is incorporated herein by reference in its entirety.

VWil e the present invention has been described with

specificity in accordance with certain of its

preferred enbodi nents, the f CL%gg exanpl es serve

only to illustrate the invention aAd are not intended

to | iRegaratios of2{reChiBsohamdyd-S-gsioxé Si-dmsthyEavipinerdsarbeyylic acid

conpounds of Formula can be prepabrflo@®) gescri bed

herein by follow ng the general synthetic approach

outlined fn Schene , using mrercially avail &l e

startin jerials. EXAWPL

Y-7,8,- DI METHYL-QUI NOLI NE

4- CARB 1 2 1) CsOAc
2-(4- ob&h2gi(-EChyd -7, 8, -di net hyl nol i ne- 4
-carboxylic acid was prepared accordlng to heme 2

bel ow. Scheme 2 Preparat$on of 2-(4 Cl

- Chl or obenzyl ) - 3- hydr oxgterme8iatedi met hyl - quintevinediate 2- car
boxylic acid (Conpound 1) o X .0CAc ) CHgN t O CsOAc 2)
HCl (g), Et O Internmediate 1 Internediate |2 2)

EtOH, H O 2) 1MHCI Conpagind 1 | nter ngdi at e 11) KOH, EfOH, H,0

1- Chl ores3- (4- chl or a; pheny ) - pr opang 2-pne 2) 1 MHCI
C02H
Nz | OH

Intermediate 3 Intermediate 4

Compound 1

Intermediate 1: 1-ChIoro—3-(4-chloro-phenyl)-propan—Z-one

A solution of 30 g (158.7 mmol) of p-chlorophenacyl chloride in 200 ml of
ether was added over 30 min to 420 ml of diazomethane in ether (0.57 mmol/ml)
while stirring in an ice bath. [Diazomethane was prepared using the procedure
described in Org. Syn. Coll. Vol. Il pages 165-167]. The reaction was stirred in ice for
3 h, then overnight at room temperature. Next, a gentle stream of anhydrous HCI gas
was passed through the solution of the diazoketone at 0-4 °C for ca. 5-8 min, till the
evolution of nitrogen ceased. After an additional hour in the ice bath, the reaction was
poured into 700 ml crushed ice-water. The mixture was stirred 15 min. diluted with
400 ml ether and the organic phase was washed with 750 ml of a 5% sodium
carbonate solution, then 500 ml semi-saturated brine. The combined organic layers
dried (sodium sulphate) ether solutions were evaporated to yield 25.5 g of crude
intermediate 1 as a pale yellow solid.

A solution of the crude was dissolved in 30-35 ml of methylene chloride was
purified by flash chromatography on 500 g silica gel 60 (Merck 0.04-0.063 mm).
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A solution of 30 g (158.7 nmmol) of p-chl orophenacyl
chloride in 200 m of ether was added over 30 mn to

wdad 2547261 di azonet hane in ether (0.57 mmol / nl pCB1004/037334
stirring in a n ice bath. [D azonmet hane was prepared
usi ng the procedure described in Og. Syn. Coll. Vol.
II pages 165-167]. The reaction was stirred in ice for
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pour @into 700 M crushed ice-water. The mixture was
stirred mn. diluted with 400 ml ether and the organic
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silica gel Mer c 04- 0
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21.1 ngxt(n@EWaB%symtﬂtedi)beoﬁeeh l2e8(Q0LMIpottivhe bl atetatd aag 2x500 ml ice
((:gl orflol Sé%q_m?ﬁuc’rt f?ad sgdnv_w buf,a fé%lsolﬂtlogwogg%gm%%% g\) gezﬁgshed in
(d, 3e@iehoe with 50(H)1I brinat driedsddiam sulfate, Roe evaposiediin vacuo. A
3- ( 4 GG &1@@9&3 m%OQﬁﬁ %e@\’ﬁé%é |ch|@§c§ee\fvas-rﬂjnﬂecg§f‘ﬁés)ﬁ

r ef UXIn tion

|t erchieTbisEapy PR 5900 sifs el BN ohie SAHEE N §yfasetato:hexanes

por t i20:802d 3870 Sffdrdek Bogash 3%1) oﬂthemr\ohe)juaféezsawrholoness
acetate aci al ace

A eenlie s, ot S Repst o adt G fe AR e S o B
st agmtér?ﬁeﬁlateez Hy88g at staring mateealaves 21R0e @0 eredniroMRKEDCls, 300

I t, of
rejt\iayor at'i o anﬁéﬁﬁwﬁgsfgl(?li@ E?q@n?h;t ur gi gng)gngbzyH) 731,

di st ﬂr%é‘@é’é bk ween 2x800 portions of et hyI acetat e
and 2x500 m ice cold sem saturat ed sodi um

GO A A Rt R AR

and evaporgit esinpdund aes Prephresdiathé BatirodyntHesis desdridedtby Rewcastle

30 met al. 37 'D/ aE E‘ﬁen%.l,qhgﬁ, 9? RS CRIgFaiI Fl)'/o‘?gte ?4/5 5, 'o‘?'z%*}nol), hydroxylamine
hydrochloride (205 g, 1.25 mol) and sodium sulfate (226.5 g, 1.6 mol) were placed in
a 2 L round-bottomed flask, and 750 mL water were added. To this suspension was
added 2,3-dimethyl aniline (29.05 g, 0.24 mol) in 250 mL water containing
concentrated HCI (25 mL). The suspension was heated to 45 °C under N, in 90 min,
then to 52°C over 45 min, and finally to 75°C for 60 min. The reaction mixture was
cooled to room temperature. The precipitate was collected by filtration, washing with
water, petroleum ether and dried overnight in a vacuum dessicator to give crude

isonitroso intermediate 3 (40.1 g, 87%).
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chr omat ogr aphy on 500 g silica gel. Elution of the

columm with ethyl acetate: hexanes 20:80 to 30:70
wa@tdosngrar 12. 09 g (51.3% of the internedi at e PCEHESH04/037334

colorless crystalline solid. Recrystallization from

et he hexanes provided 11.7 g of pure internedi ate 2.

1.88g of starting nmaterial was al so recovered. H NMR

(CDClI'3, 300 MHz), d ppm 2.16 (s, 3 H 3.72 (s, 2 H)

4.69 (s, 2 H 715(d J859Hz 2 H 7.31 (d, J=8.59

Hz, 2 H). Internedia
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t enper a T L C
filt %t‘{’_gngHz hﬁ 953&2 ?h}% evxﬁ%p@?dré(? HAF et her and
dried overnight in a vacuum dessicator to give crude

| soni trosg %%Fd’%%@tﬁra%r&?e édﬁhetl%?cﬁmohne 4-carboxylic acid

271 nt er ne |ate H'i ndol e- 2, 3-di one
| nt er medi Ht@nepupdd) g, 0.1 m)l) vvas added in snall
portions, |ntdrinBdistel 4 (8100Q), 45.67 BMolyiwas GHd&Chn Hn@boﬂ'@rﬁo&@@nL 6N

in on our er. the addition wa lete it
0 oG AL q b dar Rt PE RS sy Vel fatgions was
t hen optainedd onto crushed ice in a beaker. Additional

i ce was aﬁﬁ%?ce‘é@h% iht?hﬁeedné?é“éﬁad&ffsztzh%m(ﬁa*% LW {th 140 mL
cold to the touch. reci e was t enc ed
and dHkewaIve@H wasifare dmatm@" RQEione averA th”v\FWﬁng and

gc e]tc |h|6:t;1tﬁ1§|ta@|1m X:1] rrhé @ta@%nlwa@tgrehﬂy BALMR 1B MREE, doBRRYERbom
y filtration

d|f| i theflltrat
oY e ariseratiray ancEidisd eefuy koo JAL A et YotyBus mbgigpic Sfping
NI\/R ('I'ﬁ@ﬂeSM‘tﬁg tuDMBED I DH Was ﬁlplmflad PPvdreg slod, dipp\idis@ddditon oB2.4N

1 0 2 Ag %by_v&l-rgd gsﬁn mlbh flOrngd gt p%? 1& %s \]e:nzdvég bl/_%eca:!\ta'f%n/filtration.

2-( 4F@rime§rs®bea¢z§yflc?ﬂ®dﬁmrftﬁseye ghdgr vidornes mednetic stitding eventpially

- car Basvibd£a f&ifAnent yellow precipitate. At pH ~6.5 to 6 some gummy precipitate
started impairing the stirring. Addition of a few drops of 6N KOH dissolved the gum
and the yellow solid was separated by filtration and washed with 150 mL water.
Further acidification of the filtrate to pH 0 yielded at first only gummy byproducts,
then some unreacted 6.7-dimethylisatin. The solid obtained at pH~6.5 was
suspended in 200 mL 1N HCI, stirred overnight at room temperature, collected by
filtration, washed with several small portions of water, and partially dried by suction.
The remaining water was removed by azeotropic evaporation under reduced

pressure with 3 400 mL portions of MeCN. The residue was stirred overnight with
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(Conpound 1) Internediate 4 (8.00 g, 45.67 mvbl) was
added in one portion to 70 L 6/V KOH at 100-2 C and

w0 b@sgamnk7 suspensi on was stirred till a cl ear, PgBRUBINA/037334
solutions was obtained. An excess of internediate 2
(18.63 g, 82.20 mwol, 1.8 equiv.) in 140 nL | ukewar m
Et OH was then added in snmall portions over 1.5 h,

Sl (8 n l: 3 &3 | ound
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Vi :?H)” 24§ (TBH)tdocr S (n, #1H) .39 Th /=885 WA i PY8RYBIJES.54 Hz, 1
solution was acidified by very slow, dropw se addition
off2. 4L HCI. A brown-red gum which formed at pH-12 was
renmoved by decantation/filtration. Further slow

aci di £ [ i ' j

ot rrrHOTEeR: DEErARATION O T BEEIRIRERN NS RS &
precipitate. ARHPL-QUBIQLINEASARBQRXIRIG AR (GVIPQYRD 2)
started inpairing the stirring. Addition of a few
drops of GN KOH di ssol ved the gum and the yel |l ow solid
was sepadatiierobsnzyl)--hyHe Ve p%"%’:ﬂ‘i%""\ﬁﬂbﬁxﬂ'g geigjvas
Vel ared-sbdoltity taGcklrhd $BélbwNn of the filtrate to pH O
yi el ded at first only gumry byproducts, then sone
unreacted 6. 7-dinethylisatin. The solid obtained at
pH-6.5 was suspended in 208chetweB/ V HCl, stirred

ovepni ght: R LY CObh&-&GfndRde-4-carboxylic acid
i T PRsafty SRR RRENE HiFor o phiif Bindis tcapnyc s
water, and partially drié@omgeuwdaion. The renaining
wat er was renoved by azeotropi c evaporation under Y

reduced pred¥utedpth 3 n. porti ong,afsdyeCN.
re wasVEPEHd ovet nightlwth 28899—% °

fitvered, and dried in hilghﬁvacuoof’o P9 8. 00 g | H
(5112% of D%g 1 aspa ¢ y yellow solid. H,NVR:
(400 Mz, 8)%%: opm BRpEAE Y Yo el (s, SHH) e
4.33 (s, 2 H 7.30-7.37 (m 4 H 7.39 (d, J=8.55 Hz, 1

H 8.21 (d, J=8.54 Hz, 1 H). EXAMPLE2 PREPARATI ON

2- (4- CHLOROBENZYL) - 3- HYDROXY- 8- )

PHENYL- QUI NOLI NE- 4- CARBOXYLI C ACI D ( COMPORNEAL 2 eqy @

2- (4- Cnl or obenzyl ) - 3- hydr oxy- 8- phenyl - qui nobMees,é;:.car B(OH),
oxylic acid was prepared according to Schene 3 bel ow.

0,H
o}
\OH
>

O Cl O
N 1) KOH, EtOH, H,0, A m . O Ny
H
OAc
2) 1 MHCI
Intermediate 2

Compound 2 C! Intermediate 7

Intermediate 5: 2-Hydroxyimino-N-(2-iodo-phenyl)-acetamide
Intermediate 5 was prepared according to the method described by Yang et
al. (J. Am. Chem. Soc., 1996, 118, 9557), and the cyclization to the isatin was carried
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Schenme 3 Preparation of

2- (4- Chl or obenzyl ) - 3- hydr oxy- 8- phenyl - qui nol i ne-4-carb
w@2gki0¢728Ti d ( Conpound 2) chloral hydrate, NH EBEL/HEI004/037334

cone.H SO NH 55-80C Na SO, | HO HA 55C

Internmediate 5 Internediate 6 Pd(PPh ) , NaHCO (2 eq)

1 1 DVE O DB(OH) OHOH) KOH, EtOH, H O D QAc 2)
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2- I—|ydyctm(<;hlmnda ()1-1ng 2.165den YAnappHiymauiiate (§24e 0.366 mol) were placed
| nt ey r{% 5%&d$o¥f@rﬁeﬂa%?%n@@1@ﬁﬂ.%éﬂém% @ ZtMQElﬁéthﬁyﬁrochlonc

05577 e prkge 019

9557 F¢id an(aZﬁq?@a@% (Alslgeh. aﬁ 9 ¥ ’E‘H@?@E& ?‘1% a,ag
290UB5 ﬁrﬁn&*ﬁﬁ&sﬁh&ﬁ&ﬂd@& M theahixairswis iesased(4D56 °C Syerhight, with

o OSED ey Al ST T e Ly ibe

wer ecqileaied (H»y filration] whshirguomde bdih wvates,canfi [dsiedk unden acgu te yield
\glalt g C?bnlgrg?ci'im%rr%%?agé‘ggﬁﬁ b%%g rselmh 96'908?}% yfeild?'”ijl NMR (400 MHz,

oanli

Chl oPMSDeraprm f99 1t ¢ 755 'Tﬁfrﬂll‘j) 7v€ds(t t1HE - Gé’daeHH %(ﬁ%i(dd

the pixpainoemas 1hsaieddd=b83 G mves nitghas @i 1 h) 12.42 (s, 1 H).
stirring. After cool i ng to roomtenperature, the

slightly lunpy precipitate was coll ected by

filtrati omierwadibie Bg7-totod Handdie-2@tdisne and dri ed under

vacuum t OTX {:aer!'ydout the cyclization step, intermediate 5 (11.0 g, 38.0 mmol) was
added in small portions, with stirring, to 30 mL concentrated sulfuric acid which had
been heated to 55 °C in a 125 mL Erlenmeyer flask. The temperature of the solution
was maintained below 70 °C until all the isonitroso had been added, and then
increased to 80 °C for an additional 10 minutes. The dark-colored solution was then
cooled to room temperature, poured onto 150 mL crushed ice, and allowed to stand
for 10 n\winutes. The precipitate was collected by filtration, washing three times with
water, and dried under vacuum to yield isatin 6 as a dark red powder of sufficient
purity to be used in the next step (8.30 g, 80% vyield, 66% yield from 2-iodoaniline):
"H NMR (400 MHz, DMSO-Dg) O ppm 6.89 (t, J=7.71 Hz, 1 H) 7.50 (d, J=7.33 Hz, 1

H) 7.95 (d, J=6.82 Hz, 1 H) 11.01 (s, 1 H).

Intermediate 7: 7-Phenyl-1H-indole-2,3-dione

This compound was prepared according to the procedure described by
Lisowski et al. J. Org. Chem., 2000, 65, 4193. To a 1 L 3-necked round-bottomed
flask fitted with a reflux condenser were added intermediate 6 (2.0 g, 7.33 mmol) and
tetrakis[triphenylphosphine]palladium (0.424 g, 0.367 mmol), followed by 225 mL 1,2-
dimethoxyethane. The atmosphere in the reaction vessel was made inert by opening
to vacuum, then to a positive pressure of nitrogen (3 x). Phenylboronic acid (Aldrich,
0.983 g, 8.06 mmol) and a solution of sodium bicarbonate (1.23 g, 14.7 mmol) in 225

mL water were added, and the evacuation/nitrogen procedure repeated one more
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isonitroso internediate 5 as a beige solid (11.0 g,

83%yield): HNW (400 vHz, DVMSO-D ) D ppm 6.99 (t,
wQ@2005/p4726z, 1 H) 7.41 (t, 1 H 7.63 (s, 1 H) 7p@BUSmA4/037334

J=8.08, 1.26 Hz, 1 H 7.90 (dd, J=7.83, 1.26 Hz, 1 H)

9.38 (s, 1 H 12.42 (s, 1 H). Internediate 6:

7-10do- 1H i ndol e-2, 3-dione To carry out the

wae Hiaedns machmim PR el Pt By Zigin
conc dishlomirethase) showed ceraplele Wiseppearange b’ééwdhlédtrddl 2thoursy, After
Cin gohgi&?o %&n%%?&g‘[ﬁ%efhgﬁl ?&ihethgg%tﬁa%mé "F’érHctE\)%d Qhddri€duced

sol ufTOh° wa's hai nt ar ned unti |
i sonptesowe. Rariresiduawapidibipd withd! MweHeQUﬁ@w%ra%%rlota&'ds%*déxtracted

for ?ﬁo @tﬁﬂ'a%%t@%ﬂ% xfn'l‘%to%nlc-rﬁﬁr ?/éé Wwasreldaitdriag | dvtd G\Vbr

was then cooled to ro rature,

e PUSRENS TREsnes S A HIeE ot purrdigt e Gl Bighsure to
precigrvébaideww@nw.@éﬂnevct ed by filtration, washing three
tinmes with wat ey I

isatin 6 g'% M GE Uke g%red%ge%qg{g %&% Wﬁ% e combmed
be usede |pdetJtteNas@%tlfleﬁtbapﬁlaﬁfscmmgtog@m% qreesitra %6‘%“}‘!‘%1’\'@‘ 1%
from, ié?:@%?é"lh |d|cﬂ%)oméfhamﬂo g) uhd ﬂ?he mﬁﬂlﬁle)meﬁlaﬂ@mas orange

?d89 g\g@ilglge p@'stalf 941q |_7I)d_% 3(@(9 fr m,_b8 g 7| IﬁS@?%b ég\@R]&o ?/le

7- Phemdo-biio pstelras2t, 3=mdsoms 1TH) 7s480@P ) Mbowa.s/=8.84 Hz, 1 H)
prepagﬁq(aciﬁrdlng to the procedure described by

Li so Og. Chem, 2000, 65, 4193. Toa 1L
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0.367 mmol ), followed by 225 nL |, 2- dlnethoxyethane
The at NnDSPREESmpdunt has bﬁé@éﬁeld(bp thé%ﬁﬁ@idum%s&ﬂﬁe by Ceddoe et al. J.

b
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30t i 800 crw@41rreanot) inchmhiwarr e@amiswash‘m added b,wwngmmusma"
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corrp ete di sappearance of 7-jodoisatin (1-2 hou A
Af t ereasien Mpxyre wag '@ﬂﬁ‘ﬁefjé?fﬁe?idgtt'ﬂ?% hoyrﬁelt was then coole to room

, 2-d rtémédaﬁmemaémmag iefpvarundeoietudeduessdrep Tas sasidie was
The " Eﬁa&j g@? &g@{_ év& c%qle(\f\q‘otr I% houMar?éqH%Peu arl?a/ i 59&@4 Ucldified to pH

aci dd
1 with 1 M aqueous hydrochloric acid. The precipitate of crude acid was collected by

filtration, purified by silica gel chromatography (gravity column, eluting with 70 ethyl
acetate : 5 acetonitrile : 2.5 methanol : 2.5 water [+ 0.5% triethylamine]) and
lyophilized to give pure product as the triethylammonium salt. The salt was then
dissolved in 20% acetonitrile in water and the solution acidified with concentrated
hydrochloric acid and extracted into ethyl acetate (3 x). This ethyl acetate solution
was washed with brine, dried over anhydrous magnesium sulfate, filtered,

evaporated, and lyophilized to give pure acid Compound 2 as a fluffy, bright yellow
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into ethyl acetate (3 x). The organic | ayer was washed
wWith brine, dried over anhydrous magnesi um sul f ate,

wo pdosesrd7 and evaporated under reduced pressuPET/US2004/037334
gi ve crude 7-phenylisatin 7. The procedure descri bed
above was repeated 8 nore tinmes. The conbi ned crude
product was purified by flash chromat ography over
silica. gel, el uting it 9 3 j
i chreaien gt Yl e a8 E’#&W?@Z‘?eﬁﬁ 423 (s, 21727 (m, 2
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oxylic ' nm [ r o
the probBAIFL st BB G DEC Bt ORpBE2PREAVBRORY-o
Chem, 1953, 18, S&IFLUOROMBTHYL-RUINQKHNE-4-CARBOXYLIC ACID
round-bottomed flask fitted mﬁ;ﬁ%ﬁw¢@@Ngé)condenser
7-phenylisatin 7 (0.79 g, 3.5 ') was suspended in 4
nmL 6 M aqueous potassi um hydroxi de and heated to 100

C. A sol Uﬁ'ﬁ@ﬁ'e%raﬁdﬁtcﬁ'ﬁﬁ@éﬂn@d&n@is(shox@r@inQBchéméh,UélmL) in

4 mL warm et hanol was then added by syringe in snal
portions over the course of 1 hour. After the addition
had been conpl eted, the reactSchemeritxture was refl uxed

for 4_additional rS. ; :
e B EN SR L0 A 0 oo
pressure. The residue was agid(Gempoundt3h 20 L wat er,
chilled for hour and filtered, and the filtrate
acidified to pH 1 with 1 M aqueous hydrochloric acid.

The precipptate of crude acid was coll ected by
[ oA, purifi&dby~siligca gel ﬁ aapiy
¥=orm,+ el ut wi fh 7Oqcet§ﬂ??£3‘§§§;e . 5

Me : 2.5 met¥Wanot” 2.5 vgierudi+ 0. 5%
triethy amne]) and | yophili.#6d to give pure product cF
as the triethylannoniun1séit. The salt was then Compound3
di ssolved in 20% acetonitrile in water and the
solution acidified with concentrated hydrochloric acid o
and extracted into ethyl acetate (3 x). This ethyl
acetate solution was washed with brine, dried over
anhydrous magnesi um sul fate, filtered, evaporated, and
| yophi | i z&d4-Clogrbeazyhra-leydsrd-§-tdituepwaieyl-auingling-4rgaopylic acid

bri ght yekcl;%o%,],@gj id (0.149 g, 11%yield): H NWR (400

WMHz, DMSO-D ) D 4.23 (s, 2 H 7.27 (m 2 .
This ‘compound was synthesiZed by the procedure described above for

Compound 2, reacting commercially available isatin, 7-trifluoromethyl-1H-indole-2,3-
dione (1.00 g, 4.31 mmol) with 3-(4-chlorophenyl)-2-oxopropyl acetate (intermediate
2, 1.22 g, 5.38 mmol). Acidification during reaction work-up did not yield a solid
precipitate, so the crude acid was obtained by extraction into ethyl acetate (3 x) — the
ethyl acetate solution was washed with brine, dried over anhydrous magnesium
sulfate, filtered and evaporated. The crude product was purified by flash

chromatography over silica gel, eluting with 70 ethyl acetate : 5 acetonitrile : 2.5
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H 7.32 (m 2H 7.37 (m 3H 7.52 (m 2 H 7.56 (dd,

J=7.3, 1.5 Hz, 1 H 7.63 (m 1 H) 8.46 (dd, J=8.3, 1.5
wo200504157 Anal. Calcd OH CINO : C, 70.86; H, Par/182000)37334

3.67. Found: C, 70.58; H, 4.33; N, 3.43. EXAMPLE3

PREPARATI ON OF 2- (4- CHLOROBENZYL) - 3- HYDROXY- 8-

TRI FLUCRC]\/ETHYL QUI NOLI NEM- CARBOXYLI C ACI D ( COMPOUND

3) The fro - InShi i
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2-( 4ir@tﬁytarrmttlmnmy$e)lt~ 3‘or¢9n\rec5t>¢9e splitheck foiBe Baeedq forgut et faken up

ne Oﬁ*ﬁg?&%éfr&@ /%ate@' A{3RBRHA SorfonrdBoth GrbohloriK bk, an then

I nt er medi at e nﬁ) du o and
2- (4diiechwighrdsitipna! W@Iqﬁ%%%ﬁceéoft'ﬁﬂlef'“ waﬁea G\I%% Q{E?‘HW an
ne- 4yea bRkl by fll@ﬁildih {S@mp® Uit 3dculifits yienmueaprddweh Sompound 3

synt hesi zed b Ci f

ComesAacE " e eorfen ) B B, MR R .09 0 4.2
7~t r (4, but) 7oy H) T188i(n dbl) 8-92 (@-J=dBdire1 1860 (¢, J—a63!|_z 1 H).

rmol) h PO A&

(i nt eArn?reg (?foglewﬁ %QB %g%ggaﬁrqml ). NA%?Zl ficat ngns AT, 275

duri mg3d8acti on work-up did not yield a solid

precipitate, so the crude acid was obtai ned by

acet at o EXBMELEGh VREPAESTOR i -G RO IENP I ghgprox-e-
anhydr ous nagnesi mFBuOR@NETHDXYt-@W D LAV SARROIALEC ACID

The crude product was purified @lfcnt} Zromat ography
over silica gel, eluting with 7 acétate :
acetonitrile : 2.5 32net hanol : 25vvater (+05%

triethyl amneloaafeh drePRirhdoaRdistshowh Bltnbhe sprkicw.

Scheme 5
Preparation of 2-(4-Chlorobenzyl)-3-hydroxy-8-trifluoromethoxy-quinoline-4-
carboxylic acid (Compound 4)

Cl\@\j\/ 1) KOH, EtOH, H,0, A
0+

OA

°  2)1MHC

Intermediate 2 Compound 4

O

N
H
OCF,3

Cl

2-(4-Chlorobenzyl)-3-hydroxy-8-trifluoromethoxy-quinoline-4-carboxylic acid

(Compound 4)

This compound was synthesized and purified by the procedures described
above for Compound 3, reacting isatin (7-trifluoromethoxy-1H-indole-2,3-dione, 1.00
[ g, 4.03 mmol) with intermediate 2 (1.14 g, 5.04 mmol). Pure product was obtained
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triethylammoniumsalt. To convert the salt back to the

free acid form it was taken up in :1 acetonitrile /
woios4728ti di fied with concentrated hydrochl or PCT/a82004/037334

and then diluted with additional water to 20%

acetonitrile in water. The acid precipitated and was

col l ected by fi I t rati on and dried under vacuumto

{begg@@%‘ﬁ wopbi % %@RO %’8@ @%IQWW@@WEY DMSO-

( s, DeHy 4%33&1, 2(*rh 7.3 (), 47H)(7856((td‘ J=7.842. 3 A Gt 13DBE (dd, J=8.5,
3 11 l Crbli

CI 2 hozﬁ)-lz g l—% A(ngr Célc@fcﬁcgé?—b o1l\1|= N?“ G@MSSU%Q ﬁ%r\ggrsdsz nd: C,

H 25432 R 2. é5 %3 3BXAVPLE4 PREPARATI ON OF

2- (4- CHLOROBENZYL) - 3- HYDROXY- 8-

TRI FL - Y,

) The (PRDRIET o o EA I ON A SORR AN A EhORL e
5, bel ow. Schenms@RORILANDLINEA- CARBOXYLIC ACID (COMPOUND 5)
2- (4-Cnl or obenzyl ) - 3- hydr oxy-8-trifl uoromet hoxy- qui nol

i ne-4- carboxylic acid (Conpound 4) :OH O4 1) KOH,

Et OH, H O, This camPyndys H@Pareﬂ:ﬁcwq tﬁtséh?mfaﬁdie@‘@

Compound 4 C

2- (4-Chl or obenzyl) - 3- hydr oxy-8 tr| %I uor onet hoxy- qui nol

i ne-4-carboxylic acid (Corrpmﬁﬁ’a Thi s conmpound was

synth @ém@tioamdz-pucrhlérbmmlwmmrow &(sedr@pyiquintéise#'rdawxylic acid

above for Conpound 3, react k&g,&dg
(7-trifluoromethoxy-1Hi ndol e~ dione, 1.00 g, 4.03
mol) withointernediate 2 (1.14 g, 5.04 mol ). Pure

pr odu obt a|+ne€l 0 1) KOH, EtOH, H,0, A
y Y OAc
H

2) 1 MHCI

Intermediate 2
Compound 5

2-(4-chlorobenzyl)-3-hydroxy-8-isopropylquinoline-4-carboxylic acid

(Compound 5)

This compound was synthesized and purified by the procedures described
above for Compound 3, reacting isatin (7-isopropyl-1H-indole-2,3-dione, 1.00 g, 4.85
mmol) with intermediate 2 (1.37 g, 6.06 mmol). The free acid obtained after
chromatography and hydrochloric acid treatment was recrystallized from acetonitrile
to give pure product, Compound 5, as a yellow powder (0.228 g, 13% yield): 'H NMR
(400 MHz, DMSO-Ds) O 1.25 (d, J=7.1 Hz, 6 H) 4.11 (septet, 1 H) 4.33 (s, 2 H) 7.34
(s, 4 H) 7.43 (dd, J=7.3, 1.0 Hz, 1 H) 7.51 (m, 1 H) 8.26 (dd, J=8.5, 1.4 Hz, 1 H).
Anal. Caled for CygH4sCINO3: C, 67.51; H, 5.10; N, 3.94. Found: C, 67.22; H, 4.99; N,
3.89.
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33as an ivory powder (Compound 4), 0.264 g, 16%
yield): HNW (400 MHz, DMSOD ) D 4.33 (s, 2 H 7.33

WO 2005441857 7. 56 (d, J=7.8 Hz, 1 H) 7.61 (t, 1 HyCBUS2004/037334

(dd, J=8.5, 1.4 Hz, 1 H. Anal. Calcd for C HhCIF NO :
C, 54.36; H 2.79; N, 3.52. Found: C, 54.12; H, 2.75;
N, 3.33. EXAMPLES5: PREPARATI ON OF

SRR O CINEA AT 1A BRPBENES D YPREHY 5

conpound i s pnEIAYEQUANGIINEIRQARBOSEHEMECIB, (COMRIWND 6)
Schene 6 Preparation of

2-(4-chlor I 4-ca
rboxylic aci Q%é&aouﬁd Wégé‘;%ﬁ%gﬁ &I?I&?'igfﬁ%(@#ﬂngq J&NO D
OAc 2) 1M HC | nternedi at &cPe®hpound 5

2- ( BrdpBlmbP BN @Ydhlorsben @Kyﬂ'r&y%srﬂ%QENh&MbﬂQJakHbﬁylﬂ:'a@ﬂ
rboxylic acid (Conpoun ? onpound was

synt hesi zed and purified HOH% rocedures descri bed
above for Conpound 3, reacting isatin
(7-isopfopyl - 1H-|ndole 2,3-dione, 1.00 g, 4.85 mu

.37 9, 6. QPcoGhom, HLbga f T ee
and__h;Ldr_on_hLau_c

2 \
t r 8Rt méint was recrysta I'i%ed frommqﬂonltrlle to glve

pure product, as a yel |l ow powder

13% yi el d) : N@?ﬁ%ﬁu DVEO-D) D 1.25 (d O cinfas
Hz, 6 H) 4.11 (septet, 1 H 4.33 (s, 2 H 7.34 (s, 4
H 7.43 (dd, J=7.3, 1.0 Hz, 1 H 7.51 (m 1 H 8.26 “
(dd, J=8.5, 1.4 Hz, 1 H). Anal. Calcd for CH CINO:

C, 67.51; H 5.10; N, 3.94. Found: C, 67.22; H, 4.99;

N, 3. 89-(4-chlorobenzyl)-3-hydroxy-8-methylquinoline-4-carboxylic acid

CO,H

(Compound 6)

This compound was synthesized by the procedure described above for
Compound 2, reacting 7-methyl-1H-indole-2,3-dione (1.00 g, 6.21 mmol) with
intermediate 2 (1.76 g, 7.76 mmol). 'The crude acid was purified as described above
for Compound 3 to give Compound 6 as a bright yellow powder (0.774 g, 38% yield):
'H NMR (400 MHz, DMSO-Ds) O 2.65 (s, 3 H) 4.33 (s, 2 H) 7.35 (m, 4 H) 7.44 (m, 2
H) 8.30 (dd, J=8.1, 1.3 Hz, 1 H).

EXAMPLE 7 PREPARATION OF 2-(4-CHLOROBENZYL)-8-ETHYL-3-
HYDROXYQUINOLINE-4-CARBOXYLIC ACID
(COMPOUND 7)

This compound was prepared according to Scheme 8 below.
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34EXAMPLE6 PREPARATI ON OF
2- (4- CHLOROBENZYL) - 3- HYDROXY- 8-
WORIDENEREN NCLI NE- 4- CARBOXYLI C ACI D ( COVPOUNDG) PATY1US2004/037334
conmpound was prepared according to Schene 7, bel ow.
Schene 7 Preparation of
2- (4-chl or obenzyl) - 3- hydr oxy- 8- net hyl qui nol i ne-4-car bo
xylic acid (Conpound 6) cogghgﬁe@ KO—| EtOH HO D
OQAc 2) IMHO Internedia
2- ( 4- BreparegoReizy 4)d1@fq%¢a%y<95<%7€"9¥'#éiyﬁWXWH"PP&W*F frsalopd ggd
xylic acid (Conpound 6) Thtsmganrpeund was synt hesi zed
by the procedure described above for Conmpound 2,
reacting 7-nethyl -1Hindol e-2, 3-dione (1.00 g, 6.21
nmmol) with internediate 2 (1.76 g, 7.76 mmol ). The
crude acid was purified as described above for COH

Compound 3 tn g|ve Qimpaund 6 as a b

powder @ g, BSM—I}NNR éﬁgﬁﬁﬁﬁhﬂoo
D 2.65 (s NH) 4.33 (S 85 (mumkdd) 7.44 (m
H 8.30 (dd,"J=8.1, 1.3 Hz, 1 H). EXAMPLE7 PREPARATI O
OF 2- (4-CHLOROBENZYL) - Btefmbiit2 3-

HYDROXYQUI NOLI NE™- CARBOXYLI CACI D (COVPOUND 7) This
conmpound was prepared according to Schene 8 bel ow. al
35Schene 8 Preparation of

2- (4-chl or obenzyl ) - 8- et hyl - 3- hydr oxyqui nol i ne- 4- car box

ylic 8gd-enibensmonBaingl-3-hydr@buinGiineld-carbdylicRcid (Compound 7)

This compound was synthesized by the procedure described above for

Compound 7

Compound 2, reacting 7-ethyl-1H-indole-2,3-dione (1.00 g, 5.71 mmol) with
intermediate 2 (1.62 g, 7.14 mmol). The crude acid was purified as described above
for Compound 3 to give product as a bright yellow powder (Compound 7, 0.488 g,
25% vield): "H NMR (400 MHz, DMSO-De) 0 1.21 (3, J=7.5Hz, 3 H) 3.11 (g, J=7.3
Hz, 2 H) 4.32 (s, 2 H) 7.34 (s, 4 H) 7.40 (d, J=7.1 Hz, 1 H) 7.46 (t, 1 H) 8.32 (d, J=8.1
Hz, 1 H); HRMS (ESI+) calcd for C4gH1,CINO; (MH") 342.0892, found 342.0890.

EXAMPLE 8 PREPARATION OF 7-THIOPHEN-3-YL-1H-INDOLE-2,3-DIONE
THIS COMPOUND WAS PREPARED ACCORDING TO SCHEME 9 BELOW.
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QAc 2) IMHCO Internediate 2
2- (4-chi or obenzyl) - 8- et hyl - 3- hydr oxyqui nol i ne- 4- car box
w@ koos/oasd ( Conmpound 7) This conpound was synt PERUSEA4/037334
by the procedure described above for Conmpound 2,
reacting 7-ethyl-1Hindole-2,3-dione (1.00 g, 5.71
mol) with internediate 2 (1.62 g, 7.14 mmol ). The
crude acid was purified as dgﬁﬁé'@gd above for
Conmpound 3 to give product as a rlght yel | ow powder
( Conpound Pref@rat®8 otj7-Thigphey: 3y H-ingeleRaR-diored Crmpound 8)
DVMSO-D) D 1.21 (t, J=7.5 Hz, 3 H 3.11 (g, J=7.3 Hz,
2 H 432 (s, 2H 7.34 (s, 4 H 7.40 (d, J37.1 Hz, 1
1 H 832 (d, J=8.1Hz, 1 « HRVS ( ESI¢ 0
CHCJ ( Malpin,)3kaBic689:9), f ou 34 2=0898€. m%c
REPARAJI ON-CF P
HEN- 3- YL- 1R | NBAVE 204 DI ONE THI S\COVPOUND VWAS rmediate 2
AGCORDI NG O SCHEME 9 BELON 36Sthene 9
Preparation of 7-Thiophen-3-yl-1Hindo]e-2. 3-di one
(Conpound 8) Pd(PPh ) , NaHCO (2 eq) OAc 1:1 DVE/ H O
DB(OH) Internediate 2 Internediate 6 Inter '
1) KOH, EtOHHO D 2) 1IMHJ ©0, H OH Conpwmm?ﬂ&@ﬁ:sn,%,o,A
I nternedi ate 8: 7-Thi ophen-3-yl-1Hi ndol e-2, 3-di one
Thi s conmpound was prepared according to the procedure
descri bed by Lisowski e al. J. Og. Chem, 2000, 65,
4193. To a 1 L 3-necked round-bottonmed flask fitted
with a reflux condenser were added internediate 6 (2
g, 7.3 mmol) and ‘ Compound 8

Intermediate 8: 7—Thi9phen-3-yl-1 H-indole-2,3-dione

This compound was brepared according to the procedure described by
Lisowski et al. J. Org. Chem., 2000, 65, 4193. To a 1 L 3-necked round-bottomed
flask fitted with a reflux condenser were added intermediate 6 (2.0 g, 7.3 mmol) and
tetrakis[triphenylphosphine]palladium (0.424 g, 0.367 mmol), followed by 115 mL
ethylene glycol dimethyl ether. The atmosphere in the reaction vessel was made
inert by opening to vacuum, then to a positive pressure of nitrogen (3 x). Next, 3-
thiopheneboronic acid (Aldrich, 1.03 g, 8.06 mmol) and a solution of sodium
bicarbonate (1.23 g, 14.7 mmol) in 115 mL water were added, and the
evacuation/nitrogen procedure repeated one more time. The reaction mixture was
then refluxed until t.l.c. (10% ethyl acetate in dichloromethane) showed complete
disappearance of 7-iodoisatin, 6, (1-3 hours). After cooling to room te‘mperature, the
organic solvent was removed under reduced pressure. The residue was diluted with
1 M aqueous hydrochloric acid and extracted into ethyl acetate (3 x). The organic

layer was washed with brine, dried over anhydrous magnesium sulfate, filtered, and
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tetraki s[tri pheny] phosphi ne] pal | adi um (0. 424 g, 0.367

mol ), followed by 5 L ethylene glycol dinethyl ether.
wab@sasmrosphere in the reaction vessel was madeCT/H82004/037334

by opening to vacuum then to a positive pressure of

nitrogen (3 x). Next, 3- thiopheneboronic acid

(Aldrich, 1.03 ,‘ 8. 06 mmol ) and a sol ution of sodi um

bi car bonat e g

and EYf®° %dcéféite %eldtjp ?%élén pr%glleug k ro\%&%&as g&dw%%

nor e clnrpmetogfﬁmby om@maﬁel relyting éh wesethyh ewtatem W&aomethane to

t t {
uﬂ lM'g th‘r‘ﬁ 5 efi)s(ﬁl iR LIRS ImeseRs Bl d Bligfi el Ic%l‘élﬁﬁé hatghl (0.91 g,

sho appearanc

hour §§M’ n‘BerH WJBM e OV e%‘éé?gﬁ* ?}.@? R%d dr‘bé’n %HZ 1
sol VGi')WSWQ@c Jema v @cHAIN G 7. 60dduse d Hi, ¢ 34 U7d.(mTRel) 7.75 (dd, J=2.9,
resi e th 1 M aqueous hydrochloric acid

and 'sz\c;\?igg SHt(%qé'Wh acetate (3 x). The organic

| ayer was washed with br| ne, dried over anhydrous

magn . A ap

reducay bRt h Snyiod S fn AIRAIREARCHELSR: 4RABompound o
flash chr omat ography over silica gei, eluting with 3%

et hyl acefg §or‘n§blﬂb GAk @yrﬁ’ﬂi&tzﬁaﬂﬁ thetfPod@d\i@ described above for

0;52%5’?153'%@ Wﬁl?tg‘gl"l?igmleﬂ' g;’lg &Egd' éegifﬂ‘éfP%lfWﬁHb{qgﬁf{'a{@g% 12 g,

|\/HZ 4%53&\@) ) THa cfudemacl(dtwaslpuklied7as3fes¢ribed abovk. for, Cdmpbukld 3 to give

lsjot a(sdt nﬂslt ;%n%%p%wdp% Hg n}r}oghgi 80, %& %Zf’/%él%*ﬂ@gmﬂe (400
(s MHa) DMSO De) 0 4.34 (s, 2 H) 7.36 (dd, 4'H) 7.47 (dd, J=5.1, 3.0 Hiz, 1 H) 7.54 (m,
2- (4~4Ghlofeqhen bhg?emhyﬂw eéw&r (zat.éns et Az JQHRW@I (EBBETIVS)

-carbo I|c aci 'ﬁéa &E_g hi s cogpoun
synt I‘?é‘§ 08 21hlys s b%ﬁ%%égmfﬁé “3bove for
Exanple 2, reacting internediate 8 (0.91 g, 3.97 mol)

with int | at.e .

nci d was SEPFHRSG TRr AR o b P ARONE-4 i CREoROHRR L

to give product FROROXYQYNOLING-#-CGARBOMYEIC ACEMIGAMBOSND 9)

0.582 g, 37%yield): H NVR (400 M4z, DVSO D) 4 34 (s,

2 H 7.36 (dd, 4 H 7.47 (dd, J=5.1, 3.0 Hz, 1 H) 7.54

(m 1 H Thisgompgund way prepasd@ggorging o %3“86‘9('86’3'03’*8 5,

1.1 Hz, 1 H; HRVS (ESI/FTMS) calcd for CI NOS (M)

396. 0456, found 396. 0459. EXAMPLE9 PREPARATI ON OF

8- BROMO- 2-/( 4- CHL ENZYL) - 3-

HY | NE- 4- CARS

conp s prepar ed_gecorddi ponct
H 2) 1 MHCI

Br
Intermediate 2

Scheme 10
Preparation of 8-bromo-2-(4-chlorobenzyl)-3-hydroxyquinoline-4-carboxylic acid
(Compound 9)
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COHo + 1) KOH EtOHHO D QAc 2) 1M HA Br

I nternmedi ate 2 Conpound 9 Schene Preparation of
W@2Ms08ms52- (4- chl or obenzyl ) - 3- hydr oxyqui nol i neP@F/T82000837334

ylic acid (Conpound 9)

388- br ono- 2- (4- chl or obenzyl ) - 3- hydr oxyqui nol i ne-4-carb

oxylic acid (Conmpound 9) This conpound was synt hesi zed

by the procedure described above for Conmpound 2,

reacting 7-Brono-1Hindole-2,3-dione (i.rjo g, 4.42

mol ) &bitomoi A deshiveatieatyd)-2hydiexaguiggling-43rhewylic)acid Tg@mpound 9)

crude acid was purified as descri bed above for

Conpound 3, then recrystallized fromacetonitrile to

gi ve prodlige cempquad yes syithesized Y¥ thediipaeryretdgpeibed above for

( ComMpoHpdu 2, Peadtfy BBroA®/a H-irabl)2,3-toMVR.d0Af) @.4iamol) with
DMSO- D D 4.3

g Berinedait? (155 5 53 Gnllye e FilHo goidhvag wplickizsiqescribgg above
(dd, folenfpoudd B i, redrydthilizeHIRVB {EShitAd MR)ivecbautt dlarge, bright
H Br Cl VH 91, , 1, 0689, . I :

5 G R g St iibo00
51. 72;35Hs, 22H)77735 (N), 431) 9316 (BXARPLE? -8 hizPREPARATIdONF G 1.1 Hz, 1 H)
8- (S . : 1zH12 3 ¥
S LB g s gpon
conpahEciaboups BRLPEET- ARl Fath i CoraBRaNDsieI%R0: H)282 N,
KOH, 37Orotthddc, B1.2AG, 2)771N) 3463, | nternedi ate 2 Schene

8- (sec-butyl)-2-(4-chl orobenzyl) - 3-hydroxyqui nol i ne- 4-

car boxylic acid (Conpound
EXAMPLE 10 PREPARATION OF 8~(SEC-BUTYL)-2-(4-CHLOROBENZYL)-3-

HYDROXYQUINOLINE-4-CARBOXYLIC ACID (COMPOUND 10)

This compound was prepared according to Scheme 11 below.

: Cl

o + Q 1) KOH, EtOH, H,0, A
N OAc
H

2) 1 MHCI

Intermediate 2

Scheme 11

8-(sec-butyl)-2-(4-chlorobenzyl)-3-hydroxyquinoline-4-carboxylic acid (Compound
10)

This compound was synthesized by the procedure described above for
Compound 2, reacting 7-sec-butylisatin (1.00 g, 4.92 mmol) with 3-(4-chlorophenyl)-
2-oxopropyl acetate (1.39 g, 6.15 mmol). The crude acid was purified as described
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10) This conpound was synt hesi zed by the procedure

descri bed above for Conpound 2, reacting
wO2@so4atylisatin (1.00 g, 4.92 nol) with  PCT/US2004/037334

3- (4-chl orophenyl )- 2-oxopropyl acetate (1.39 g, 6.15

mol ). The crude acid was purified as descri bed

39above for Conpound 3 and, after hydrochloric acid

treat Eg\{é for (f;on%oun@gl%b&) rHﬁ%lr ﬁ)’dﬁ)cﬁ Yf@é&(‘j tréé?h@flt'd?@n %Eet&rhﬁle/

tri eta annoni extract e acet ate
x), wa@ln eolutigntdf thertiieteylaramprigm sl rexta@ﬂteﬂdnfs@yh@@tﬁé ﬁfﬁn washed

sul f gfiR 'bruﬁé k& &Rr ashyBRR ﬁ{agﬂemsulwféomtdrédz @dapoﬁ’atmd

t hen pur| prep aratlve HPLC,
ot BRPHEH 1 meRdiR b e PEPRPET SRR Wb Agaprilg / weter
back tdethyidieind); &@i oaﬁ\lrdﬂtealbdclewthea‘meeaﬂ:ldaam extragiert aidesaporated

d d ab
g? ZS oggﬁr/rgo%fa&&ig%fn Ege ov%h d\ﬁ%al I\é’%pﬂllgeﬁf ns E;g{ulhtn%aﬁ%t%mpound
sol i d0 @32 finfy, ngfﬁ%ly)MEloﬂc) (724 ANIBR% Jeid). MH{QJMR)MQQ)MDJZ) D¥SO-Ds)
? 74 %4@ ]—Z%ﬁ.{zeﬁﬂd)zi& ﬁ%s(#ﬂz 3#)@6‘3 szs*d)l rih Hilly 4.32 (dd,

7.392(H),7-3@ ﬂmz 3910' H76:7. @1 (f% 51}5‘% Jg8.6:7l HFlz1 H)EQ - (dd,
8. 25 jLgld, 1.9 A8, Br); HRMSHESI/ETME) caidVer cczﬁﬂmﬁﬁy@mmavodzos

For Barindec Mgy b s AR ! 805 g 38 Founes

67. 967.97 H3B.47N, 8l63.3. 53. EXAMPLE PREPARATI ON OF

2- (4- CHLOROBENZYL) - 3- HYDROXY- 6-

PHENYLQUI NOLI NE- 4- CARBOXYLI C ACI D (COVPOUNDL11) Thi s
conpounEXANELErE RRERARKTIION BMme(4-eHISeRERENA YL )b HYRROXY-6-
Scheme 12 PpepaiebUMNDIANE-4- CARBOXYLIC ACID (COMPOUND 11)

2- (4-chl orobenzyl) - 3- hydr oxy- 6- phenyl qui nol i ne- 4-car bo
xylic acid (Conpound. ) Pd(PPh ) , NaHCO (2 eq) 1:1

DVE/ O Drigé ebfhpdunti evaspebipaied a8cdriihg tonSathemt el 2 Delby. KOH,
EtOH,H O D 2) 1M HC

Scheme 12
Preparation of 2-(4-chlorobenzyl)-3-hydroxy-8-phenylquinoline-4-carboxylic acid
(Compound 11)

o)

Pd(PPh,),, NaHCO; (2 eq) O cl
O:g‘ () N o7 mom
H

1:1 DME / H,0, A
B(OH),

Intermediate 9 Intermediate 2

1) KOH, EtOH, H,0, A
2)1 M HCI

Compound 11
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:O H OH Conpound 11 40l nternedi ate 9:

5- Phenyl - 1H-i ndol e- 2, 3-di one The procedure descri bed
w@b@sm426T t he synthesis of 7-(thien-3~yl)isatPer/US2004/037334

internediate 8 was followed, reacting 5-iodoisatin

(2.00 g, 7.33 mmol) with phenyl boronic acid (0.983 g,

8.06 mmol) until LG M5 showed conpl ete di sappearance

of 5-iodoisatin (2 hours). The crude isatin was

purified by flash chromat ography over silica gel (3%

et hyl acetate in dichloronethane) to give pure

i ntermediate 9 (O f3:Gyiatd3%-Phehyil -itdoMSs (RAe Mz,

DVMSO-D) D 7.01 (3, J=8.1 Hz, 1 H 7.36 (tt, 1 H) 7.46

(t, J=I. 5Hz, 2 H 7.66 (m 2 H 7.77 (d, J=2.0 Hz, 1

IZ_D(Z,. 9# ('ﬁ%bprdc_e%lul%,dgegel{bdebiéboib gbf)tgé.iynitﬁas_(s%f |7-_.‘(thfd)1=3-yl)isa’gn, :

- (4~chl or.obenz - 3- hydr gxy+.6- phen n ne- 4« 0

xyl i @teé@ﬁgfatféd’l%cfél}%’ egirfac?tﬂé 56902)&83% {22660% g Csjr3 i ane]éI]) g’@{)v e

for phenybyohltesidg0083 Cohiumd!) 2ntilh S-S shawesldompieiest | ng

5- ph ' ' ) . | , .

. {4 TRrBRd o Podcadi Snclot T o Ratn yag gy oy g

nmol phrometegrepbiieves silies m@e@ R aseteterin dighlgometnane) taglye pure

ablo?/ﬁnér%%%m(@.gg ¢, &% gieﬁi'):\’ﬁlr\lESMR €100 Ww’ OMSTE D) dlglv.og (d, J=8.1

yel | ow powder ou : 0,y o H

( 400 HRatH) BRIE: E)WWQL%GZ’E’ é%7-% §z, %HEB-G%%@V T’?-%(drd‘%é 1H)

(t, 797(&, bes.30.0Hz7A BMI(13(sJEM).6 Hz, 2 H) 7.74 (d,

J=7.3 Hz, 2 H 7.87 (dd, J=8.5, 1.9 Hz, 1 H) 8.01 (d,

J=8.6 Hz, 1 H) 9.10 (br. s, 1 H. EXAWLE 12

PREPARATI ON-@Fehibrgbengi EROBENSYRHengqyirlre-4-carboxgic acid

HYDROXYQUI NOLI NE- 4- CARBOXY¢ Gmptch 14 OUND 12) This

conmpound was prepared according to Schenme bel ow.

41Schene 'ﬁ?ee?quegpqed:}?sgfbed above for the synthesis of Compound 2 was

2- (AtcmbléY, edhxrivigysd-phahyldatiti (0373/d, B3:3Bming il (it BGa-cI oo Rehyf-2¢

ar bo}é cl)pircgzpyﬁacciegatc—:( . %92(89 ]m%zol)i?%ep EHJd% atid l\\/vl%glgf\%n(p%riﬁeqj) as
described above for Compound 3 to give pure product as a bright yellow powder
(Compound 11, 0.181 g, 14% yield): "H NMR (400 MHz, DMSO-Dg) O 4.35 (s, 2 H)
7.36 (s, 4 H) 7.43 (t, J=7.3 Hz, 1 H) 7.54 (t, J=7.6 Hz, 2 H) 7.74 (d, J=7.3 Hz, 2 H)
7.87 (dd, J=8.5, 1.9 Hz, 1 H) 8.01 (d, J58.6 Hz, 1 H) 9.10 (br. s, 1 H).

EXAMPLE 12 PREPARATION OF 2-(4-CHLOROBENZYL)-8-(FUR-3-YL)-3-
HYDROXYQUINOLINE-4-CARBOXYLIC ACID (COMPOUND 12)

!
\

This compound was prepared according to Scheme 13 below.
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B(OH) 1:1 DME/ O D lInternediate 10 1) KOH, EtOH H O
D2) 1 MHOJ H Conpound 12 Internedi ate 10:

wQ@200a10&125B- yl - 1H- i ndol e- 2, 3-di one Thi s conmMpounPiCTVES2004/037334
synt hesi zed by the procedure described above for 7-
(thien-3-yl)isatin, reacting 7-iodoisatin,

internmediate 8 (2.00 g, 7.33 mml) wth 3-

furanboronic acid (0.902 g, & g‘gol) until LC M5

showed conpl ete dlsappearance 0 odoi satin (2

hour s PrepBration oti2Hed-ghicrehanzylkg-(id-yi-Bdwdneyyauingline-4-carboxylic acid
chromat ogr aphy over silica@ghpduddtief hyl acetate in

di chl or orret hane) to give i nt er rredl ate 10 of suffl ci ent

0 eS8 R

7. 48 dtJ7 7.72 (dd, ¥=7.8
1'H 7.83 (t. B(ﬂé’zs.'g%MF%HwiAH) 70

2- (4-ch| or obenzyl)-8-(fur-3-yl)-3-hydroxyqui nol i ne-4-c
arboxylic acid (Conpound 12) This d@tvpuﬂdmtﬂWa

synt hesi zed according to the procedure descri bed 13R8¥80n, H,0, A
for Conpound 2, reacting 7-(fur-3-yl)isatin, 2)1 MHCI
Internmediate (0.84 g, 3.9 nmmol) with 3-

(4-chl orophenyl ) - 2- oxopropyl acetate, Internmedif
(1.1 g, 4.91 mol ). The crude acid was purif
descri bed above for Conpound 3 to give pure gro
must ar d- yel | ow powder Conpound 12 %W@l‘ﬂ’é

yield): HNVR (400 Mz, DMSO-D ) D 4.40 (s, 2dH) (ZJo9
(d, J=1.8 Hz, 1 H) 7.39 (g, J=8.6 Hz, 4 H) 7.56 (dd,
J=8.46, 7.5 Hz, H)767(tJ18Hz 1 H 7.84 (dd,
J=7. 3, 13Hz 8.07 (s, 1 H) 428.30 (dd, J=8.8,
1.0 Hz,

L0 %, el BB S

HYDROXYQUI mam@uad GARBMINGSIZEALY the(PORRP@ENBsaByd Fhrve for 7-

%g Egﬁgi'éq_j‘-%%aﬂ{ CORNRS7-RAGIRAR RerhOdiRE B]IB0 §47.88HAW) with 3-
furanboronic acid (0.902 g, 8.06 mmol) until LC-MS showed complete disappearance
of 7-iodoisatin (2 hours). The crude isatin was purified by flash chromatography over
silica gel (3% ethyl acetate in dichloromethane) to give intermediate 10 of sufficient
purity to be used in the next step: "H NMR (400 MHz, DMSO-Dg) 0 6.90 (dd, J=1.9,
0.9 Hz, 1 H)7.14 (t, 1 H) 7.48 (dt, J=7.3, 1.0 Hz, 1 H) 7.72 (dd, J=7.8, 1.3 Hz, 1 H)
7.83 (t, 1H)8.12 (t, 1 H) 10.76 (s, 1 H).

2-(4-chlorobenzyl)-8-(fur-3-y1)-3-hydroxyquinoline-4-carboxylic acid (Compound 12)
This compound was synthesized according to the procedure described above
for Compound 2, reacting 7-(fur-3-yl)isatin, Intermediate 10 (0.84 g, 3.9 mmol) with 3-
(4-chlorophenyl)-2-oxopropyl acetate, Intermediate 2 (1.11 g, 4.91 mmol). The crude
acid was purified as described above for Compound 3 to give pure product, a
mustard-yellow powder Compound 12 (0.217 g, 15% yield): "H NMR (400 MHz,
DMSO-Dg) O 4.40 (s, 2 H) 7.09 (d, J=1.8 Hz, 1 H) 7.39 (q, J=8.6 Hz, 4 H) 7.56 (dd,
J=8.46, 7.5 Hz, 1 H) 7.67 (t, J=1.8 Hz, 1 H) 7.84 (dd, J=7.3, 1.3 Hz, 1 H) 8.07 (s, 1 H)
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Preparation of

2- (4-chl orobenzyl ) - 8-f | uor o- 3- hydr oxyqui nol i ne-4-car bo
wopdoso4msT d (Conpound 13) CO H OH ) KOH, Et OH, PET/0520D4/037334

OAc 2) IM HA Internmediate 2 Conmpound 13

2- (4-chl orobenzyl ) -8-fl uoro- 3- hydr oxyqui nol i ne- 4-car bo
‘xylicdacid,(Cpround 13) This conmpound was synt hesi zed

accor.di to the procedure described above for

Cbnpé@ﬂgg&ﬂ=§@ak?ﬁﬁg1g)fluor0|sat|n (1.00 g, 6.06

nmmol) with 3-(4-chl orophenyl)- 2-oxopropyl acetate,

| ntet medh gl QPEEPQR@O'W?HE‘{%{?HLB%W B Boress-

purifie descr i

Fecrystal |1 zed Hwaﬁo@f«wuw%ﬁag@@xw%% (SanePOUND 1)
product as an off-white powder Conpound (0.206 g, 10%

yield): HNW (400 Mz, DVMBO-D ) D 4.34 (s, 7.37
(5 1y FSEoraRund vy Pisogied e g oiSopehesie o
EXAI\/PLE14 PREPARATI ON OF

2- (4- CHLOROBENZYL) - 3- HYDROXY, ?S%ﬁ

TRI FLUOROVETHOXY- QUI NOLI NE" - B&XYLI cacl D ( COVPOUND

14) ThiPsepaoatioo oh2t(4rsidorpranpy ;- &ﬂuq@@d’rydlrommwr@hr&:ﬁ@w@oxyhc acid
bel ow. 43Schene Preparat i oncghpou

2- (4- Chl or obenzyl ) - 3- hydr oxy- 6 tr| fl Lororret hoxy- qui nol
i ne-4- carpoxylic acid (Conmpound 14) F,CO OH 1) KOH,

Et OH A D o+ oAg! 0 1) KOH, EtOH, H,0, A
+
N OAc
N 2) 1 MHCI

F Intermediate 2

2-(4-chlorobenzyl)-8-fluoro-3-hydroxyquinoline-4-carboxylic acid (Compouna 13)

This compound was synthesized according to the procedure described above
for Compound 2, reacting 7-fluoroisatin (1.00 g, 6.06 mmol) with 3-(4-chlorophenyl)-
2-oxopropyl acetate, Intermediate 2 (1.72 g, 7.57 mmol). The crude acid was purified
as described above for Compound 3, then recrystallized from ethanol / benzene to
give pure product as an off-white powder Compound 13 (0.206 g, 10% yield): H
NMR (400 MHz, DMSO-Dg) O 4.34 (s, 2 H) 7.37 (m, 5 H) 7.55 (m, 1 H) 8.34 (d, J=8.6
Hz, 1 H).

EXAMPLE 14 PREPARATION OF 2-(4-CHLOROBENZYL)-3-HYDROXY-6-
TRIFLUOROMETHOXY-QUINOLINE-4-CARBOXYLIC ACID
(COMPOUND 14) )

This compound was prepared according to Scheme 15 below.
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2) IMHC Internediate 2 Conpound 14
2- (4- Chl or obenzyl ) - 3- hydr oxy-6-trifl uoronet hoxy- qui nol

WO p@s54428T boxyl i ¢ acid (Conpound 14) Thi s conpPURUSWa$037334
synt hesi zed according to the procedure descri bed above
for Compound 2, reacting 5-trifluoronethoxyisatin (1.4
g, 6.06 mol) with 3-(4- chl orophenyl)-2-oxopropyl
acetate, Internediate 2 1§, 7.57 mol ). The crude
acid was recrystallized Tromethanol to give pure
pr oBtephratien of 2@ Crvolrova 3-hBimpoirhiduarame ogy-gpinatues-
yield): HNVR (400, llcg}@@:mﬁ@nﬁﬁm 4.32 (s,2 H

726740(m4H) .09 Hz, 1 H) 8.00 (d,
J=8.84 Hz, 1 886(s 1H) CICCH(()—DNH()—I—HCI
95% H SO " NH 65%F CI+CFO—|(]—|O—IInterrred|ate O.H
[ C]—|FCCF 15 Esco OH
si s of Co ound E 15:

\BAT Pttt e g e
2Imno I\ﬁ[2 2, 2tr|fluorolhydroxy1tr|fl rome‘t114

hyl - et hyl ) - phen)IP‘]““%SE‘é‘fém de The isatin synthesi’§Po""
descri bed by Yang et al. (J. Am Chem Soc, 1996, 118,
9557) was used. A m xture of chloral hydrate (2.4 q,

14.9 mol ), hydroxyl am ne cl

2-(4-Chlorobenzyl)-3-hydroxy-6-trifluoromethoxy-quinoline-4-carboxylic acid
(Compound 14)

This compound was synthesized according to the procedure described above
for Compound 2, reacting 5-trifluoromethoxyisatin (1.4 g, 6.06 mmol) with 3-(4-
chlorophenyl)-2-oxopropyl écetate, Intermediate 2 (1.72 g, 7.57 mmol). The crude
acid was recrystallized from ethanol to give pure product as a yellow powder
Compound 14 (1.2 g, 50% yield): 'H NMR (400 MHz, DMSO-D6) O ppm 4.32 (s, 2 H)
7.26-7.40 (m, 4 H) 7.47 (d, J=9.09 Hz, 1 H) 8.00 (d, J=8.84 Hz, 1 H) 8.86 (s, 1 H).

o
ClsCCH(OH),
NH,OH.HCI, 95% H2§°4 N
NHa 65% N
F3C—CF3 FC CF F3C—CF
OH 3 s : . s

Intermediate 11
Intermediate 12

+

Oy OH KOH, EtOH
1 o
GO O m— >
-
N
F4G——CFs
OH
Cl
Compound 15 Intermediate 2

Synthesis of Compound 15
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hydrochloride (3.3 g, 47.8 mol ), sodiumsulfate (19
g, 133.8 mmol ), 2-(2-am nophenyl) -

wQa 2504158, 3- hexaf | uor o- propan-2-ol (12. 6rmol ) PCHYS200D37334
(10 mM _, IN), and 90 m _ water was stirred at 55 C
overni ght. The reaction m xture was cooled to 25 C The
precipitate was collected by filtration, washed with
wat er, and dried under vaccum overnight to provide the
i ntermedi ate which was used further w thout
purification. NMRMRLEO!SVPREPARSOONEPF EOMRRUNDAS- 7. 29
(m 1 H, 748752(m 2H) 7.58 (s, 1 H, 8.45 (m

}niwé.gpg;@ i’z1l '_2 imlno N- [2 52 Q-trlquHZO 1 %ydroxy— -trlfluororkgthyl ethyl)-

7- (2p|2en?|] -JEdtdrhider o- 1- hydroxy-1-trifluoronet hyl -ethyl) -
1H i ndo

nt er S
with L coTT@é?ﬂtPﬁ%tBe%%??Sﬁ?ﬁdbgﬁag 9t g[rgja%% ?R% S82. 7R, 118,
res u9557mgva%ojsuti| aminass biecttiad hyoirds (L4 g, ddfamnpl)a hedroxylamine

5! ayﬁ)% Cth|0‘i’lg% E 330, oquhHiB@ gogfunil'ggjfgte%(j QT@P/I%%E‘EIHOQW (2 -amino-

m xt
addephenaird, 1t hd 3 Behwreilugre-nipRandc-e (M@mmovowad*ql &ﬂ %‘T“hgﬂ '\Qt and 90

0 C [ oS vUer%tlﬁrea_ E?Sfp*@ GidPhit ﬁwé"%‘éctﬁﬁ' rhifeiteladdooled to 25 °C.

f||trat|on wat e dri ed under vac

r, and
over higy meqm;a@, yas pgl&p’;eﬁ t]_yzflltrmlﬂnc Hvaghed ydtB vatgr e éjrled under
next valcEi WeH’éHﬂtto Ayktfvldéethe nteinfddedd o RvhidNMRad 4861 Mrier without

N0 B 5PNl G oy Drprd 50, T AP 7.2

H) . (m,2H),7.58(s,1H ), 8.45 (m, 1 H), 10.07 (s, 1 H), 10.67 (s, 1 H), 12.47 (s, 1 H).
2- (4- Chl orobenzyl) - 3- hydr oxy-8-(2, 2, 2-trifluoro-1-hydr
oxy-1-trifluoronethyl-ethyl)- quinoline-4-carboxylic

C'd ndol esGitidEHcthy-cByBaeEindole-2,3-
i T g il e

mxture of isatin 13 (3.48 mmol) in 2 nmL EtOH and 4 ni
aq. 6 M Nﬂérraéméi@m@omwdd/ed mivaxdrwith 11 mL concentrated sulfuric acid

3(4c QLophen ro cet al.e, 9 _

)a Eflh é E%E#_Pq ﬁc@twglv}/ Spibe Idotﬁzéivde Br‘a%u%guaﬁld s%ayed at this
perl wﬂapeé\&ftmrerfot he reildTHe macutmsm(xmmlveseden 45dlék to 25 °C. 50 mL
reactlon for addi ti

RenoG&en c? H\Iéls §8¥\%j; ﬁ{‘g r}ehrga? ion |>t<turﬁ waseﬁﬁllo\?led f @[ag(Ngt 0°C for 30
aci dhfn.e'dwe/\prtahplaxtp was dolleidkd by fijration] wablm_d@wttf wathxe and dried under

pr eC'HQ' LR &t 'Eo @9@ sgt51 @‘%@éﬁ%% LQE%;{:H qﬁéjm%{? Lsfe% ’W|th%ut further

whi ¢ PN
pr ec ppiftcatios. v&ldrisNMBI (HeTMba BYSedd %u Iy e 14 w&s”’ﬁ &a Wi 47 - 7.95

wat e 7801- &% 4Rde ) \amem HY 124ekg 1¢pmpound as a

bei ggm’soﬁf’ld. NVR l({400 oy U
2-(4-Chlorobenzyl)-3-hydroxy-8-(2,2, 2-trifluoro-1-hydroxy-1-trifluoromethyl-ethyl)-
quinoline-4-carboxylic acid (Compound 15)

The procedure described by Cragoe et al. (J. Org. Chem., 1953, 18, 561) was
used. To a mixture of isatin 13 (3.48 mmol) in 2 mL EtOH and 4 mL aq. 6 M KOH at
100 °C was added warm 3-(4-chlorophenyl)-2-oxopropyl acetate (0.9 g, 3.98 mmol)
in 2 mL EtOH in small portions over 1 hour period. After the addition was completed,
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DMSO-D6) d ppm4.28 (s, 2 H), 7.26 - 7.42 (m 4 H),
7.53 (d, J=6.32 Hz, 1 H), 7.53 (d, J=6.44 Hz, 1 H),

W@286/04187 J=6.32, 6.44 Hz, 1 H), 13.22 (s, 1 POT/UKDBH/037334

XYH EtOH | Internmediate 2 Synthesis of Conpound 16
EXAMPLE 16: PREPARATI ON OF COVPOUND 16
2- (4- Chl or obenzyl ) - 3- hydr oxy- qui nol i ne- 4-car boxylic

aci d_(Compound 16) Th - i b
e tprenmendnytra. yi SRERED HBUHR I b oREpBREKF teOkoont, the
3- (4reshitiog gpieenylin- Baorogfiebyithaaet e HCb tgipie~ 1. HPLC of the
co d. . j . . .

ComPLERE LA LIRS e AR M e RO 6
(m 2q.HCI 17 .p8ig~ 1. Sheogre(:lmtatqquy colipcteg t(y@ptniugﬂ) washed with water,

EXA| Y, T
Oon”pwghdr%rle £ térhvea@iﬁ%r&g]/ff;@dmaﬁp%d tEasl ANYEHETESML 1H NMR (400 MHz,

ion . ca e, ass for lLectin
i nhi BMSSHPEREPPROIH3P (Brst HY 7aa§y'n70‘$2 hé @?23’3&&@%% H), 7.53
i Nt e J86.14 HONEH)S 018U €dt, 646,37 Bowa i ¢1)) 13.22(s, 1 H).
determ nation of |1C50 values for inhibition of
P-selectin binding to P-selectin glycoprotein |igand-1
(PSA.- 1) using Biacore.?The Biacore 3000 is an

i nstrument that uses surFS6& pl ashpn resonarfseCt o
tion phdf¥ anal yt et o\aaH ~ Cl
sensor—ﬁﬂ—p—S‘urfa he O

detect binding of a s

i mrobi | i zkdl Fand* on

anal yte sanplde is injected under flow using a

m crof luidic system Bihdigg of analyte to ld,gansh 6
causes a change in the angle of refracted Iight at the
46surface of the sensor Chic{g@p measured by the Biacore

iPLPPRUE) . SGP-3 is a

i nstrunment in resonanB&sHA
purified sul foglycopeptide formof human PSGL-1 t hat

contains the P- tin. hjnd] ] e

Soners et al., %ﬁ&%@;p@%@%@ gl%g%m%é@\lés@as

bi oti nyl ated via am ne chem stry at a uni que

Cterm

e BTSN IR R 8001 BIBOLG E8 g 10

cont ai ni ngheprocedure described above for the synthesis of compound 15 was used

to react isatin and 3-(4-chlorophenyl)-2-oxopropyl acetate to give compound 16 as an
yellow solid. 1H NMR (400 MHz, DMSO-D6) ¢ ppm 4.36 (s, 2 H), 7.26 - 7.42 (m, 5
H), 7.51 - 7.68 (m, 2 H), 7.88 - 8.02 (m, 1 H), 8.78 (bs, 1 H).

EXAMPLE 17 ASSAY OF COMPOUNDS OF THE INVENTION

Compounds of the invention can be assayed for selectin inhibitory activity
using any of the procedures known in the art. One convenient procedure is the
determination of IC50 values for inhibition of P-selectin binding to P-selectin
glycoprotein ligand-1 (PSGL-1) using Biacore.

The Biacore 3000 is an instrument that uses surface plasmon resonance to
detect binding of a solution phase analyte to an immobilized ligand on a sensor chip
surface. The analyte sample is injected under flow using a microfluidic system.
Binding of analyte to ligand causes a change in the angle of refracted light at the
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sol ubl e reconbi nant truncated form of human P-sel ectin
conprised of the lectin and EG- donai ns (P-LE) was

waledoswenset to the SGP-3 coated sensor chip. TheCRUEH04/037334

solution contains 100 M HEPES, 150 m NaCl, 1nmM CaCl |,
1 mMwC , 0.05% P40, 10% DMSO. K val ues were
typically cal culated to be approximately 778 +/- 105nM

using this' Biacore ass oners et al. .
upr SyleCeRine sHoealn Sravuwel ol e iy et yrgsonance unis
i ncukrweHd for 1 hour in 100 mM HEPES, 150 mM NaCl, 1mM

Cal M '\@gb s pgl%%d Pﬂﬁoglyégp/ég%@@rm Bf l‘uﬂﬁar{@SGL -1 that contams

i nt roduci hg 3000 ut1 ons
fil tﬁledﬂ8¢l¢ctrﬁ®ﬂﬁmld©i$”6*ﬂa'ﬁ§ Esepiamareetiad, 9409 Gelk103, 467-479).

Sol ublee. PatSibhyRedash érﬁné Bigensismy dt a%tq@@'@i—t@rnﬁﬁél%m@ﬁesmue
at final concentratl ons 500 M and 500 uM re@lpect amu¥ga

SanpPad mm%tz%%stﬁpéavmcqaiﬁ PEEQ LD AZR
conpeasisle r@om@mame@neéted fb&ﬁbf HilmarﬂD sdléxtin Bompiised ofithedgctin and

t h ' .
(o SR yemre e L5 et (iR Y SER-Dtord Wil i, T i
Per c edltitidnrdontainsi166 mbf HEPRS ‘r5@ mM Ne&l.  mVa€e@z, dymM MgCl,, 0.05%
d' vi @45‘9105/h§M56hkb{/$lﬁéé vwdrd %Ical@ycakn%tédi% BO bpbrbﬁﬁllately 778 +-

si gnal 'subt ra val'ue from one the
mul t i1BPRM H‘ﬁ“%’&h'scﬁﬁ@ofﬂﬁ?é?‘ﬁé@rm?tﬁﬁ?rﬁ?rﬁS‘F a. SW’ta)n great er
than 50% Sl:jhaltl Rblet @8 gﬁﬂe!e;éﬁ}ol_nHMtorle@ iRsBatge tbragaurinued ryl
a ser| 0 i L.uLjops ,
i tr WEPES, et dat gebbal GugE: Wit Militifso. prorto
and Iirhredlhcﬁiﬁﬁhem irdethe Bidcoed3009. Bolttioap etediltered iffforovatiornes
bl ot Pret/élgl.tae 14 G i EE@%%H%&%E%E?&BEC&QQ&Dl?o%ta?ﬂnal

prio erm nat
a ycepmntzatuons 560 M @t 5E0 RSSPELvels. Sa5MRIe ipjections are run in

| nhi Bl bicA@s 5&9&((%@&} Qd?ﬂgﬂouﬁ@mé@%}dg alliedd twes.e assayed as

descri bed_above c5 | f
conpounds TheBigerte P?%%”VP%S&JFE%?"F%'QI‘GU@ %ro%qu E%Pfﬁ%% gf PLEto

S EO\/\IS@PZiS%thélbrbbéﬁce and albsehOHEF iMibiarsd Rerentiahipitiomnd binding is
showed

hi b
each cglf:u ?tﬁ% 'B%Iglfnjghlps e l%‘hlbl?%o aq[ﬂéﬂ brY thé ﬁndgﬂﬁ@ﬂ%@q%MﬁB‘&actmg this
publ vela¢ fromong ﬂ@hmmltmg/ldmdzykme inendred nledlbutons tithgrepderdan 50%
doc Ur%?b‘it.oh%l 5 ré Qé‘s‘éfl&%g%ﬁr?& e $pE€ Bﬁ% ?okﬂ Blluttﬁ% Fhe data

entirety 1% catlon ¢lalms priorit
pr ovifemahiatitratiep IaFQ:Fél?tFQS’nR@é’ﬁUS? VSNSO”CGOV@'PB’ @@Gh? ¥q5QdF

Nov e bR Fmih&d bﬁ&@%pol%nﬁ%m the bIRE Al RV &l RE afe/ligfkedria réfgrence
reference in its e

subtracted prlor to perrc]:ent lnq"l B/’uon and IC50 determination. Glycerrhizzin is used as
a positive control, inhibiting 50% at TmM.

Compounds 1-14 were assayed as described above. IC50 values for twelve
of the compounds ranged from 125 uM to 1000 uM. One compound showed 23%
inhibition at 1000 4M, and one compound showed no inhibition at 500 M.

It is intended that each of the patents, applications, and printed publications
including books mentioned in this patent document be hereby incorporated by
reference in their entirety. This application claims priority to U.S. provisional
application Serial No. 60/518,950 filed November 10, 2003, which is incorporated
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As those skilled in the art will appreciate, numerous
changes and nodifications my be made to the preferred
weedsaiTrent s of the invention w thout departi npCT/U82004/037334

the spirit of the invention. t is intended that all

such variations fall wthin the scope of the

i nvention. 48What is clained is: . A conpound having

t he maceuti cal ® acceptabl e salt
therE m%%fre@nﬁe'mtaeﬁp&y)H an ester thereof , or a
phar maceuhs thabé skiled epfthatartevﬂbmpdeqﬁtemvm@rouszch@gemqq

)por %ﬂc?tBn @c}B %aﬁe tcf?hé?ré?éf@’d%ﬁ%dm@ﬁ'ﬁs ke m\%lnkdﬁ without

0)0 | Kyl
eggma g from eRpIrlt e lquqngorp n'H@ng?ij@Ht%F yl,l]whdlagqpons fall

al kywth.ﬁ%{é@ckp@bﬂwé invértis] . per hal oal kyl', hal ogen,

t hi oal kyl , , OH, SH, (CH) 0SO H, (CH) S H (CHz)
COR, GSOR, SOR, SOR, PORR, (CH) SNRR,
(CH) C(=ONR R, NRR, C(=0)R, aryl, heterocyclo,
C(=0 aryl, C(=0 heterocyclo, OC(=0 aryl,

OC(=0) heterocycl o, Qaryl, OCheterocyclo, arylal kyl,
C(=0 arylal kyl, OC(=0 aryl al kyl, Carylal kyl, al kenyl,
al kynyl, or NHCOR , wherein any of said al kyl, Calkyl,
aryl, heterocyclo, C(=0Oaryl, C(=0O heterocyclo, OC(=
Oaryl, OC(=0 heterocyclo, Oaryl, O0-heterocyclo,
aryl al kyl, C(=O arylal kyl, OC(= Oaryl al kyl,

O aryl al kyl, al kenyl or al kynyl can optionally be
substituted with up to three substituents the sane or
different selected from hal ogen, al kyl, alkyl and CN;
each R and R is independently selected fromthe group
consi sting of hydrogen and al kyl that is optionally
substituted with up to three substituents the
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same or different selected fromOd, CF , SH and
hal ogen; each R, R and R is independently sel ected

WO e@s1081267 gr oup consi sting of hydrogen, al kyl , PCT/US2004/037334
hal oal kyl, thioalkyl, OH (CH),0SOH (CH)|SOR,
49(CH) O R o, SABR10,POR Rn, (CH) SO (CH2) NR oR
11I (CH) CONRioRii, COR, aryl, heterocycl o,

)heterocyclo, OC(=Qaryl, OC(=

0 heg’@ﬁ%lﬂﬁ!‘fc&' 8 ryl, Oheterocyclo, arylalkyl,
C(=0 aryl &l kylA coo@oud) bavwrgth&formuidr yl al kyl , al kenyl
oral kynyl, wherein any of said al kyl, aryl,
het erocycl o, C(=0O aryl, C(=0) heterocyclo, OC(=0 aryl,
OC(=0) heterocycl o, QCarylr, Cheterocycl g;~ aryl al kyl,
C(=0 arylal kyl, OC(=0 ary al kyl , al kenyl
or al kynyl can optionally[jbe subjstitutgdd with up to
three substituents the sa or diffe l ected from
hal ogen, 1-B alkyl, alkyl d . ea nisan
i ndependent |y sel ected i nye o) g, each s an
i ndependent |y sel ected iRteger from1 td 6; “each and R
is independently selected fromthe group consisting of
hydrogen and al kyl that is ogtl onal ly substituted with

up to thr@“ea @@UB@QG!JU@HY acoeplable gatethereofii f f er ent
sel ected , SH and hal ogen; each R IS

|ndependent dro alk C'perh

Qd- eper hat @é-%/%/“?/a”? ?roth?'ﬁ?fl’ Etj’ll‘ar %ﬁqufa& fa@%ﬁ ;‘/’s‘f"met'c
H (CH), @Q(R(CRQIQ)}!c)r&H}RR (CH)C(= )NR R,

al kenyl , al k1yn)é or NHCOR , wherein any of sai d

al kyl , Oa?l?y al kenyl or al kynyl can optionally be
subst i t ut¥ds wdtdgem@rﬂ ORHO6es aiyb G (£ Q). OC () Samkylor

di ff?rd%r@) §IR§I%¢I\IHI@”‘ hal ogen, al kyl, al kyl and CN;

and I's ‘ar heteroaryl or heterocycl q,
wherein e Pofst $vd<32?|“9lR4 isdpdapandeptly yderdsr oaref Kyl frete
het epegyehiRyll S optional Iy subst i tut ed 2 A conpound

ahor EGve ) s PefRalpaliflcpdiben RegRUCE ir §14 EHEIGEQH
503. (WmﬂuwzﬁC@madoegsReOS@i%l Wﬁed?osﬂeaf 160122),SO2NRsRo,
wher esn ) R RRBRE NRgRs, C(=0)Ry, aryl, heterocyclo, C(=O)aryl,
C(=0)heterocyclo, OC(=O)aryl, OC(=O)heterocyclo, Oaryl, Oheterocyclo, arylalkyl,
C(=O)arylalkyl, OC(=O)arylalkyl, Oarylalkyl, alkenyl, alkynyl, or NHCORs, wherein
any of said alkyl, Oalkyl, aryl, heterocyclo, C(=O)aryl, C(=O)heterocyclo, O-
C(=0)aryl, O-C(=0)heterocyclo, O-aryl, O-heterocyclo, arylalkyl, C(=O)arylalkyl, O-
C(=O)arylalkyl, O-arylalkyl, alkenyl or alkynyl can optionally be substituted with up to
three substituents the same or different selected from halogen, Cy alkyl, OCq.s alkyl
and CN;
each Rg and R; is independently selected from the group consisting of
hydrogen and Cq.s alkyl tha’é is optionally substituted with up to three substituents the
same or different selected from OH, CF3, SH and halogen;
each Rs, Rg and Ry is independently selected from the group consisting of
hydrogen, C1. alkyl, C1. haloalkyl, thioalkyl, OH, (CH2)0SOsH, (CH2)SO3R1o,
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each independently hydrogen, alkyl, C,. perhal oal kyl,

al kyl , perhal oal kyl, hal ogen, thioal kyl, CN, OH SH,
wOaHsp4SO H, (CH) S H (CHz) COR, OSSO R, BU/RS2002B7334

RR, (CH)PSONRR, (CH) C(=ONR R, NRR, aryl,

het er ocycl o, C( =0)R, C(=Oaryl, C(=0)heterocycl o,

oC(=0 aryl, =0 heter ocycl o, Qaryl, Cheterocycl o,

a k%@{%@bﬁ%ﬂéa% BRI S, Se .

1 or GORionard, hétenoeydv, R(%mdryRCéﬁ@hetnmmdbﬁﬁq»aryHO

hal o hej I
R S U b oo
sai d @@W'@Wﬂa@' yb@hal@éfb’hWBgﬁncﬁﬁ-apf spichalkd, asgt hqt@’p@@lo C(= O)aryl,
w th @‘(f&d)r%térbéy%% @@Pﬁj)b%_’ )hbl@ro‘é OTHryl C’(Dﬁeft@rb fo, arylalkyl,

2Pk SRS AL i e htesur

sai d ajbkt}thted Atk ip t%#eylsumﬂjehfslthmédn}d oratiffer@sblected from halogen,
opti ocg allkl éh?ﬁ'éh& giyed with up to three

subst I'tuent S sane of different selected from
hal ogen, @ﬁChCNarBFﬂePwﬂenﬂHS%@qted iplegerdroond kod; and

t hi oal Kyl ;eagifs an wﬁeﬁé?ﬂ@ﬁ’ﬂi/@@le@t%@‘mtéﬂepﬁoﬁ]q tgai m 1 or
claim?2 wherein and are’i nde{}en ently sel ected from

t he group S@6h&idnf Ry 'BfndPPerQP |seleqigd Hﬁ@ﬁhe gfoyp consisting of
het errq/afdgbn afdd; @dn&yyﬂham eptejnanySsalb@htm@d ®ittoay ol thied substituents the

3-f 3 h

s ase el SR T o e SRR et 41 ¢ at ky!

can each epth Bnas inyert@ed@lﬂbqulmgﬂre& e/alltyh QupperbalpdikydeédCy.5 alkyl,
bst d

ol ook PRIcRl. By POHACH, RSO, ?Qb?iiﬁw@é’% |

t hi oa(%]nSOzHRs% (?d‘r’?b%ﬁ:ﬁ)d\'%&d\”%h'?ﬂga'*teﬁy'c¢'b&f or WFCORa wherein

2 Vmeér@'oﬂsé?d aingl, @ax@,n ealkelapie:ﬁaamﬂﬂ/néényopﬁ@.hatﬂybsguﬁsmfedtm up to
group, cons;j

O oSBT e A Bob Ferely Qe

6 wheangiCN;RBndnd R are | ocated on the 7 and 8 positions

of the qui ' d r

ol ai m 1 o2 Pl SRR hei2fary G RABRMA WA E LG ot
posi tardalkdfhetereanyisind deterasyelo isgrtengllysybstiuisdat ed at t he
8 position of the quinoline

2. A compound according to claim 1 having the Formula II:

CO,H
Rlﬂ\ NN

// & Y/Z

R,

X

.
wherein Ry, Ro, X, Y, and Z are as defined in claim 1;
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ring; and either Ris CH, Ris CHor Ris H Ris

unsubstituted phenyl. 9. A conpound according to any
wo@Rooslozi2zas 1 to 8 wherein Y is 10. A conpound BCT/ORZIOHQB7334

to any of clainms 1 to 8 wherein Yis CH. A conmpound

according to any of clainms 1 to 10 wherein X is OH

12. A conpound according to any of clains 1 to wherein

Zis optionally substituted by from1l to 3

substituents the sanme or different selected from

hal ogen, al kyl Acer@bundlakgdrding]q@lam@QRCIairE?M@BRin RrepdRRare

a1 Ky P ety BB %%%em%m PeRNEOG
20" e ineoglin RlpgoncieG-ERL O K ST QSO MG S5

. Oy oﬁgl@@ZRgebé@JRB, SR, MJRGR7CFcr@nSOQl}RBRmelﬁ)n®(-®mRQ,
! SR oo ENEe O -hpBeae ey
accorat(aQ)Heteréayylo 0bargl, @hserotyda O(d@)afylatkyz O=Qrhdaityb d
from ('3?%]! aﬁﬁe‘ﬁﬁlQQWFBFIQHESher ocyclic ring containi r]g

one to ree ri éroat ons-sel ected fromN, S or
wherein said five-nmenbered heterocyclic ring is

optionally su bﬁ'i:bﬁqH&ﬁG aeaoré.ﬁ@m cla.rm o c@mﬁwhbmwm are

same or different selected from hal o

al kylindeggndentlyH, haiggencH, CYygH &Bﬁlkyegﬁ aa'§Y' CW@%@P@W' Crs
het erQ6ail, a8yl bt RGereat ai ni ng one to three ring

het er oato sel ec

o x nenbe B Stk S0 PrigipePloan Hep g dhpie substiuted wit
substupttaitheet dupstitvents the sam8 osditiarenttselented fromehaingar @, CN, SH,

oo, NG SRR P Sy ekt R ibatofrhad) (1
vvher ei n ewbpreR saidl CrcdiykRGentlky aﬁ‘épeﬁ:ﬂ“@élk?'rcél’rmeﬁﬂbom'ona"y be
gr oURuEAIREeSKikNG ©fthred s@skitibnts Helsafleloy diffaret é\ﬁéo@d fro€halogen,

3 11 il b et et Bearrhsind 8 Cialbanef e a
bi cyclic r|ng noiety is optionally substituted by

gélf gg{neé‘ rom ﬁ%?l%é&}nld%@ (.i‘dl 5‘%§a‘%ﬂ‘%lq‘g |a91ll %@%ﬂg& anR“_Prz are

., CN,indgpendeally $¢lecf{cHf@Rhe gg@p Rons@lngl o’(}l-| C1amlj(yl halogen aryl,
heteroaryl, and OC.s alkyl wherein said heteroaryl is 3-furanyl or 3-thiophenyl and
said aryl is unsubstituted phenyl; and said C4. alkyl and said OC.s alkyl can each
optionally be substituted with up to three substituents the same or different selected

from halogen, OH, CN, SH, NH, OC1.5\aIkyI, C1.s perhaloalkyl and C,.s thioalkyl.
6. A compound according to claim 1 or claim 2 wherein Ryand R; are
independently selected from the group consisting of H, methyl, and unsubstituted

phenyl.

7. A compound according to any of claims 1 to 6 wherein Ry and R; are
located on the 7 and 8 positions of the quinoline ring.
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(d) a benzyl, naphthyl, o r phenyl ring, each of which
is optionally substituted by from1l to 3 substituents
wo b@smsarre7 or di fferent sel ected from hal ogen, BECRYE2004/037334
phenyl, benzyl, Ophenyl, Cbenzyl, SO NH , S ONH(CL
alkyl), S ONCL alkyl) , CH COOH, COH CO Me, CO Et,
CO JPr, C(=ONH , C(=0)NH(d. al kyI) C(=0) N(d. al kyl)
, OH, alk al k
conpound éccorél‘%@’ ?YﬁN’%ﬁ‘fWrglf‘g 94 Wsﬂir Qfaémfé’vjﬂ%eé'? Bt I logated at
IS artyd 7 p&ﬁtlon%fdmmmmmb rmgcamd (i n‘&joﬁ;abecmtyheﬁ peditiinroé the quinoline

Lo WIREELT dinbir T LICTRINGR SR A M e uRSLEHERE Kheny!.

wher el'H i het éroar can
optional Iy be substltuted with up to three

substi t ue@t s t l&%oﬁﬁ%d%cc&i‘ﬁﬁéﬁfﬁﬂl of §I§|n%C‘F R KePdh Y is CRsR,.
hal ogen, OH, OCL al kyl,

per hal oal kyl and t hi oal kyl . 16 A conpound accordi ng

to any of 10] ai KRohpbehdvdeesraing toZaryf RaiMyer ©i wiereis Yas CH,.
phenyl group substituted at the 4'-position with

hal ogen, al kyl, SCL al kyl, or OCL al kyl. 17. A

conpound ddcor Aicagpowndzacgording td ariyreg claimso! fati@rvdiersirzXiissOH.

R wherein R is phenyl substituted at the 4'- position

with d or OCF . 18. A conpound according to claim

havi ng t hd2For fseappynd: acegrdipg tg-pryshpigims hic 1R>vhergiyZ &r@tlona"y

I ndepgpstembd Yy frdm 1hab @ﬁ&'ﬂtue%the(gélme%ﬂ,dlf@FdﬁY‘seleoledSrom halogen,

9L PSR o B SELAY BT ST oo, e
SELIStCIDt&lanW m%ukm;ﬂ\ﬂ-l(m&dalw I%MCL@IK}'I’)E,@'I?_COOH COgH COzMe
al kyldézélélekr&ycﬁzfp?béééﬁgl ng&fmﬂﬁ% gai) ng '\@I%B A Sy G ko
sai d QFeylkyl, Ml0eyNHz RHs &1 @&l kyl can each optionally be
subst it ut gfheMdid (QacHg{ile HdB;'Seﬁ'ﬁeﬁtH'%tebfeH%ﬁﬁh@ Prloﬁ?%&%lstmg of C1.10

from hal ogen, CH , aky, per hal o
1 G kb iy aIhten NRar

13. A compound according to any of claims 1 to 11 wherein Z is selected
from:

(a) a five-membered heterocyclic ring containing one to three ring
heteroatoms selected from N, S or O; wherein said five-membered heterocyclic ring
is optionally substituted by from 1 to 3 substituents the same or different selected
from halogen, Ci.10 alkyl, OCy.10 alkyl, NO,, NH,, CN, CF3, and CO,H;

(b) a six-membered heterocyclic ring containing one to three ring heteroatoms
selected from N, S or O; wherein said six-membered heterocyclic ring is optionally
substituted by from 1 to 3 substituents the same or different selected from halogen,
Ci.-10 alkyl, OC4.40 alkyl, CHO, COzH, C(=O)Rz0, SO2Rz0, NO,, NH,, CN, CF; and OH;

wherein each Ry is independently selected from the group consisting
of Cy.10 alkyl, OCy.4¢ alkyl and NR¢R7;

(c) a bicyclic ring moiety optionally containing from 1 to 3 ring heteroatoms

selected from N or O; wherein said bicyclic ring moiety is optionally substituted by
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R23 is aryl or heteroaryl, wherein said aryl and said
heteroaryl can each optionally be substituted with up

W0 o00s5l082687 substi tuents sel ected from hal ogen, EE{/USNN4/037334
SH, NH , alkyl, alkyl, perhal oal kyl and thioal kyl. 19.
A conpound according to claimwherein: R and R are
i ndependent ly selected fromthe group consisting of H

oo Y 1o S04 RGP P Shing BE UL RRY HectBMnfldon, o1 ot OC o

and syt GGy INO,sNidn €0 EF, 1CLEAC{FRRy] $O4Aad asdhOd; andky|
and said I e
) g g Benz B! n o ua@gl{ﬂ}ll ﬁgﬂﬁeﬂmlhg nakbh ¥ v?‘ﬁcl‘?i%‘ Bﬁtfdn'éWs%gstltuted

with up sel ect ed
oH, @, frOST—ﬂ tq\HUbs&ﬁuwer the sanp 8T SHFRYY Se@ﬁ@dtfnqmdhﬁlqeyn, C1s alkyl,
and Regyl %e‘ﬁ?}ﬂr@éhe%lo@ﬁbr&ylb§©il\l%t S0,NH(Cl k), SOAKTLL ARYI),,

S SCAp S0P U OHEh SO R R s o

| ocatGeONNCh.halkyl), a0 ST pakilt Oonsalkyl, NG NHuiOFe] dnd€N.i ng
and are independently selected fromthe group
consisting of H, nethyl, and unsubstituted phenyl; and
R i s phenyl#. subspinpeurddiceardingéo any-gfelginsi oie ivthera Z israryl.
OCF . 21. A conmpound according to claim 18 wherein: R

| is located at the 7 position of the quinoline ring
and R is [8cat é&OWO%W@CSOFB'BQFQ?’Hr?fSIP'W%%tOdl]l"ﬁ@f‘%”h%'S Ras

Lrl nglwrﬁti’éin Rb:tiaT orRétbrdasyl, WereiiRsdi® a@‘br?lrﬁﬂudt Ifeéeroa;]ryl ca? each
and 1PLGRLY B bRty 0Pt B RSB B P gected

cl ai rfroin hdtegenj @H2CN A8k, INHar Glseatierl IQQBalkyld@m@erhaloalkyl and Cq5
7,8, 'tﬁilbgﬁflhyl qui nol i ne -4c-arboxylic acid. 23. A

conpound according to claim1l that is

2- (4-chl or obenzyl ) ~3- hydr oxy-

8- phenyl qygnol {A'&Smﬂotﬁﬂ@@@dﬂ*&lh@ o aﬂ@lodcla% 10 16 QRRASHEis Ry,
acc orvg-le(egr@{?oflsc a g})-lenyll group substltuteg at t%e %dposmon Wltn ﬁalggen 8 1.6 alkyl,

consi

2- ( 4-Sthl; alkgberQls pk@- hydr oxy- 8-t ri fl uor onet hyl - qui nol i
ne- 4- carboxylic acid; b)

2- (4- Chl or obenzyl ) - 3- hydr oxy-8-tri fl uor onet hoxy- qui nol

i ne- 4- car Béxy| Agompound according to any of claims 1 to 11 wherein Z is Rps

wherein Ry3 is phenyl substituted at the 4’-position with Cl or OCF3.

18. A compound according to claim 1 having the Formula Ill:

CO,H
Ry Ol
\\\‘\\\ X
ﬂ = $(// Ry3
Ro2
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acid; c)

2- (4- Chl or obenzyl ) - 3- hydr oxy- 8-1i sopr opyl qui nol i ne-4-ca
WO b@gphize7 aci d; d) PCT/US2004/037334

2- (4- Chl or obenzyl ) - 3- hydr oxy- 8- met hyl qui nol i ne- 4- car bo

xylic acid; e)

2- (4- Chl or obenzyl ) - 8- et hyl - 3- hydr oxyqui nol i ne- 4- car box

yllc aci d; &rmn

2-(4- Chl or & enzyl ) - 3- hydr oxy- 8- (thi en-3-yl ) qui noline-4
- car boxy| i Bz1208 R a5 mdependently H, halogen, OH, CN, SH, Cy alkyl, OC4

8- Br OBRGIZC<hoRtHQGPENZlobnch; Sk dxAsaRo! i ne- 4- car box
)

ylic acid
8- (sec- But yl ) suherrin $aid AYLAISARIA) heterpRigcak parh arbipnaiy be -
car boxyl i csubstitdted With up to three substltuents selected from halogen OH CN, SH,

2- (4-Chl or,gﬁel&zg/gl?(ﬁ AT <5; PARISLIRN LAPL! MR o

ylic acid;
2-(4-Chl or obenz@e}e«@sa(d OraﬂkWIQG1Bah<ylohrud>Q4gthloau4yl cep-ehele

ar boxyl iC I )3 b ted
5. ( 4. Chi or%%enzyl 39 s% sg ‘u e wnéw lﬁ) to Fh(;e(e sulﬂalstrl]tu?nts selelcted erDm halogen,

ylic acid; OHeN )SH NH, OC1 s alkyl, Cy.s perhaloalkyl and Cq¢ thioalkyl; and
2 ( 4 Chl OFIQ}QWWO} hétefobiyD WPedi Baf AR 588 IhbRfsaf 64T &2h

2! (4 @ﬁl%%@t?&ﬁ?%}?t'}”t%d WNimipghrge pybshtugnis selegteirem alagerh OH.
oxy- 1SNy $ifl] Nity, Gngediky, |Gk alkyk Cagipatiodloaiat dndc@faminatkyl.c

acid; and n)

2-(4-Chlor obenzyl ) - 3- hydr oxy- qui nol i ne- 4-car boxylic

aci d; or al%hafreeewauncadcpydingde elpimatd ehareint t her eof .

25 A comesidd R) aFeqmerpleﬁdléhgy %I@&W%e@?@g ﬁ%hg\gtmtg%f H, C1s

%]e of cl ai ns to 24 or’_a pharnmaceutl

accep Ky haloggn.iaryl, H‘@Feégﬁrylaqmi Qfres 28! Whsrein said heteroaryl is 3-furanyl or
phar nm&mﬂhemlahdysaﬁtc&)ﬂpé a:hduest&@é@ pﬁér@l a%sa.&cn@élm%%ald OCi1
gggggﬁlﬂﬁ 18 eaci’x In(%ll rred u stet ﬁeg mt%gg ?o tb%:egi[:?e%gfe %rsepected from
undesha*@&n{faldc@%,ssl'i IN"E @Gmaﬁty} C55perhdloaﬂe;tl hodIC 4 thioalkyl; and
conpri si ngs.a f QY
OB 0 el LB o

amount _of a co n&ﬁ
to 245%r aiYpHP et i cal ~ acceptabl e salt thereof.

27. A nethod according to claim26 wherein said
di sease, i sor condi ti ﬂ g{ undesi red process i s
YHEP

sel ected om r?8f“a?‘5lﬁ’pfﬂ°8 Fialg Brwhergn RenflfliRenare located on
i nf ecthé Brand mpbamanwf e qainolinedivgiane drd inapaadangy §eaécted from the

ot neoop Aoy O PR o R B BneA

di sorsyéstituted at the 4’-position with Cl or OCF;.

21. A compound according to claim 18 wherein:;

Rz is located at the 7 position of the quinoline ring and R; is located at the 8
position of the quinoline ring; and either:

Ra1 is CHa3, Ryz is CHz and Rys is 4-chlorophenyl; or

Ra1 is H, Ry is unsubstituted phenyl and Ry is 4-chlorophenyl.
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condition or undesired process is selected fromthe

group consisting of atherosclerosis, restenosis,
wonp@sartsal i nfarction, Reynaul d's syndrome, PCT/US2004/037334

i nfl ammat ory bowel disease, osteoarthritis, acute

respiratory distress syndrone, asthma, enphysens,

del ayed type hypersensitivity reaction, thernmnal

Imr,}JI H%i eeé%g” qrﬁ]’Jt”l?’lloynil er ﬁﬁ]%égg%gg%g?%(g GLl:OQQﬁgZYI) 3-hydroxy-

neut rnphd!idnbmyldmnameasoasbwﬁmtd s di sease),

gl omerul onephritis, ulcerative colitis, Crohn's

di sease, necrotizing enterocolitis, cytokine-induced

toxi city, 43 ngiAdomrpeundyeacpigingre Pl thakirgt(g-chloraeaayi)-hydroxy-

syndr QBRenyRSRbIRM-SarbSyRd £5d.C | upus eryt hemat osus,
aut oi mmuné thyroiditis, nmultiple sclerosis, rheurmtm d

arthritis, Gave's disease, i mTunoI ogi cal - medi at ed

side effe sof treatnment a ed w,th.he i al ysi

or | eykapift Oef‘sf\s O"éffoéi'nglat%%/ré'gg ?5 uﬂhgﬂ 'Saﬁggg?‘if"é@ fhe group
syndrone é%ep vein thronbosis, unstable angina,

transient 4 §QE‘@mo?ob"éhjéﬁoéﬁﬁydr@@r8'—tﬂh§>?@1'1et?fﬁﬁﬁl%l%-4 carboxylic acid;

di sease, netastasis associated wt
congest i ve) Rédiloreentu)e3-hysieoxy &t iorsepthpysiutiplitg-4-garboxylic

claim 26 warrein said disease, disorder, condition or
e o RERIE LR e
et hod ac i) P-4+ ﬁglotcrbeoiyamlnyzjgaxwwnahyiqLsranhde-&m:demxwle dcid;

i nfection ez 53&3 %ﬁ%rdb@a%@@ét“yl%‘vgfrog%gc{dén%ﬂr?éu éljbg)g%lc aCld

henol ytic ran te tran

3 . A net rﬁ)o%("a%fd@fpé@nzgl)ﬁ@y@pw tﬁﬁnm&ﬂ@nwngéfr@rboxyhc abld
di sease, @) 8B6I6s-2- 5@@%%425/[9@ h%roi&b‘éﬁ‘ﬁ%llrfeeﬂcﬁf)&@ﬁbsa?md .S

Aecording e it poeliedadinedrigeasdic ao

condi t i oni)@-(4Crdesbened)3pHydes-S-ghenaquiidlieas eadbxylic acid;

1 01 Ser 85305 O OS54 L L i
er yt hemat ss24- ijgn[obemmm&élutdﬁ«-hmjrdxqugollnmﬂll-ttartpdxehc acid; and
scl er 01 Sy L ARIHIbEIIyRE-HNrb Bl ol Bik-AoaBasfo 444

i mrunol ogi c

associ at e fHehisehsaRAx %fBY‘%EOWrS (eeicipursp-d J1vdroxg-triforomethyl-

et haghydaMofiecdrboglidadia; 2d Wwher ei n sai d di sease,
di sorder, n) 2-(4-Chlorobenzyl)-3-hydroxy-quinoline-4-carboxylic acid;

or a pharmaceutically acceptable salt thereof.

25. A composition comprising a compound according to any one of claims
1 to 24 or a pharmaceutically acceptable salt thereof and one or more
pharrhaceutically acceptable carriers.

26. A method of inhibiting selectin-mediated intracellular adhesion
associated with a disease, disorder, condition or undesired process in a mammal,
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condition or undesired process is a condition

associated with an undesired thronbotic process
w@edsos2da7 f rom deep vein thronbosi s, unstabl e PEDURN4/037334
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cor r elfashen, n@t@mﬁo@mw@slreddmmmom pecass, apdammddsirgd
the 4ypesidibgrcaRd X is 570H in the 3 position; or b)
converting a conpound of fornmula to a pharmaceutical
acceptabl e salt thereof or vice versa. 36. A method

conpri si nge8. | deﬁnhéthydi a@omwiymalaim zmwnabm&s:dmeaeé didrder,
havi n [ sorder vol .vi ng
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adni natberesglergsis, ajest@noeﬂshmmrdla‘rmfmationoRemauld’aIsyradrome,
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one of clalns phar maceut | accept a
sal t @fﬁ@%@mphwmarﬁ%'ax‘?@ttmﬁdweﬁrsemsglvm rpgctighethemial infiay,

bi omasiperimbfaleiergllentBpHaloRiyefds, rﬂgtlpl@a’géglrllﬂl r§ yHdrome secondary to
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Eot axT M RARHERHI K EI0% et Eesbesel Ao mandopnarty, derative

nmonocedlits, Lggmsgliseaes .necrotizing enterocolitis, cytokine-induced toxicity, gingivitis,
periodontitis, hemolytic uremic syndrome, psoriasis, systemic lupus erythematosus,
autoimmune thyroiditis, multiple sclerosis, rheumatoid arthritis, Grave’s disease,
immunological-mediated side effects of treatment associated with hemodialysis or
leukapheresis, granulocyte transfusion associated syndrome, deep vein thrombosis,
unstable angina, transient ischemic attacks, peripheral vascular disease, metastasis
associated with cancer and congestive heart failure.

29. A method according to claim 26 wherein said disease, disorder,
condition or undesired process is an undesired infection process mediated by a
bacteria, a virus, or a parasite.

30. A method according to claim 29 wherein said undesired infection
process is gingivitis, periodontitis, hemolytic uremic syndrome, or granulocyte

transfusion.

31. A method according to claim 26 wherein said disease, disorder,
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condition or undesired process is metastasis associated with cancer.

32. A method according to claim 26 wherein said disease,’disorder,
condition or undesired process is a disease or disorder associated with an undesired
immunological process selected from psoriasis, systemic lupus erythematosus,
autoimmune thyroiditis, multiple sclerosis, rheumatoid arthritis, Grave’s disease and
immunological-mediated side effects of treatment associated with hemodialysis or

leukapheresis.

33. A method according to claim 26 wherein said diseaée, disorder,
condition or undesired process is a condition associated with an undesired
thrombotic process selected from deep vein thrombosis, unstable angina, transient

ischemic attacks, peripheral vascular disease, and congestive heart failure.

34. A method of ameliorating an undesired immunological process in a
transplanted organ comprising administering to said organ an immunosupressive
agent in conjunction with a compound according to any one of claims 1to0 24 or a

pharmaceutically acceptable salt thereof.
35. A process for preparing a compound of formula | according to claim 1

which comprises one of the following:
a) reacting a compound of formula

R1\ O
C 0
Ry N
H
wherein Ry and R; are as defined in Claim 1, with a compound of formula:

o
aco M

wherein Ac is acetyl and Y and Z are as defined in Claim 1 to give a

corresponding compound of formula | wherein L is CO,H in the 4 position and X is
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OH in the 3 position;

or
b) converting a compound of formula | to a pharmaceutically acceptable

salt thereof or vice versa.

36. A method comprising:
identifying a human, mammal or animal as having a biomarker for a
disease or disorder involving selectin-mediated intracellular adhesion; and
administering to said human, mammal or animal a therapeutically
effective amount of a compound of any one of claims 1 to 24 or a pharmaceutically

acceptable salt thereof.
37. The method of claim 36 wherein the biomarker is one or more of CD

40, CD 40 Ligand, MAC-1, TGF beta, ICAM, VCAM, IL-1, IL-6, IL-8, Eotaxin,
RANTES, MCP-1, PIGF, CRP, SAA, and platelet monocyte aggregtates.
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