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PHLOROGLUCI NOL DERI VATI VES HAVI NG SELECTI N LI GAND
WRATNBITY2 5 The present invention relates to PCI/EP2006/009153

conmpounds, conpositions and yrethods for nodul ating the

invitro and in vivo processes nmedi at ed by cel

adhesi on nol ecul es. The di scl osed small nol ecul es

conprise 2,4,6-trihydroxy phenyl subunits. and nodul ate

cell adhesion 10 nol ecul e-nedi ated functions

potently. Cell-adhesion nol ecul e-nedi ated functions

are part of a conplex cascade |leading to the

m gratiom of circutating whirte btood—cet+s

(1 eukocytes) fromthe blood streaminto the

S b aL.ogbcushue (iHRRSIEgr @ivRe) serfoy sy alreghs alkkyvrTy
| eukocyte transmgration is of critical 15 inportance
for honeostasis and i nmuno-surveillance of Iiving

bei Tgs et o g hromams: Lyllphuuyt es—for exanp. €, —afre
constitutively leaving the bl ood streaminto |ynphatic

The presentafiveniion rélgfes t® chpslds | Dmpoafichy Lmdiﬁfe}lgﬁﬁ‘ for rﬁ&ﬂffa{ting the

pat hol ogi cal circunstances however, e.g ocal
in vighpsanghincvipe prenesss inardiatedi by rcell rqdbcsyorofnqld;wlesa%m Idtsclosed small

ol Tonbf? LHBSBTFARR). pREREC S it LSBT S s

moléduldmediaéd4indtions p6fehily). Consequent |y, the excessive
| eukocyte transmgration | eads to a pathol ogi ca

cellular infiltrate with subsequent tissue damage in
Cellsa%}{%’l m%lléc%ec Slrlllét ﬁ%uﬁ(}/tgor})t(s A’f{% ;pgxl't%\)gfﬁ %Or%lgg?’s%f@? $etaglsng to the

migiatih rof ssrcBlatie OnEite bRBEYells ASURDE1E) G| thk )ebléo'ﬁs 5488 into the

Chroni ¢ Cbstructive Pul nonary D sease (COPD
surrgygingstassye (transmgrabon)- BMSFFPIPEIP%“)’, MOgetpsrrassrmgeatmm is of critical

590l A M2 S rmars

Lyniphbeytey &idr eygamhﬂile aresEastituidelyt ieading . the rblastistre4 into lymphatic
exagger at ed Ioigkocyte infiltration contributes to the

tissugs ih pigleh iespasrab for hasmfid Angi gewsp Binderspaghol pgijc@lrc;rcemrsaa)lces however,
e.g. ?o%ﬁp&' sRehitid L 8dh Mcﬁ&slﬂjlﬁlﬂo |eOfksc fAY ?y e:?r}J tﬁrig ngental

bypass “or percut aneous trans angl o

procbssalﬂsiys-g&glﬂamd | 2t UdersC it et ldus tto bnl’h@brérﬂedl bﬁmexpﬁd‘ssﬁ)fﬂ of E- and
ffuse "through. the cell wall

? ar endo heI iumtaq d[l
P-sclfEiin CoRsRTItly J16 RS THG PR FEMg aratian,leads 1o  pathological
celhiiszle [2H1R4t8  witR WP hER L QQZ{aQe'” U SevdsT élﬁPgﬁBﬁ{eQ%P §ettmgs.

Disease states such as Acute Lung Injury (ALI), Acute Respiratory Distress Syndrome

(ARDS), Asthma bronchiale (asthma), Chronic Obstructive Pulmonary Disease (COPD),
Psoriasis, Rheumatoid Arthritis, and Sepsis are all associated with tissue inflammation
induced and perpetuated by pathologically activated leukocytes infiltrating the respective
tissue. In addition, exaggerated leukocyte infiltration contributes to the pathogenesis of
Ischemic-Reperfusion Injury (IRI) associated with organ transplantation, cardiopulmonary

bypass or percutaneous transluminal angioplasty.

To transmigrate, leukocytes must bind to the wall of the vascular endothelium to diffuse

through the cell wall of the capillary into the surrounding tissue. Therefore, leukocytes
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have to roll onto and then adhere to the endotheli al

cell wall (initial rolling or "tethering”). This
weeiomasytirvent in transmigration i s nedi ated DBCT/RAR2006/009153

selectin famly of cell-adhesjon nolecules. In

addition to directly binding to the endothelium

| eukocytes can adhere to other |eukocytes,

have ta iRl @moea%lath?fi adheze todilaﬁmkéb@lab ﬁelbWaH éinettal delting ed “tethering”).
Lt t
ThisRighink <Fene P BBl F R hedie® b eCiaitsln ARty g sglaghesion

molecalesoh‘pacﬂdi&dn ob dll’ﬁditejebfilti[r%‘:tdlﬂ@ érMofh@héihefeukocytes can adhere to
ci um dependent car bohydrate bi ndi ng cell surface

otheb&bq(%qyit@ lqukocyte-pagtigles. El@qe[g@st piplatelet-detivask pasti¢les that are already

aﬂacﬁé@foetﬁéggd&ﬂel n inflamed endothelium P-selectinis
expresse I aned 1o endotheliumas well as on
platelets and L-selectin is expressed on | eukocytes.

Se|l ectins. are conposed of an am no termnal lectin
The geiesiim family opf adbasion giodeeulest 'éc?%’ﬂpr($¢ﬁ)f- three stru@milm related
lciRmVa@d | r elate
ca 01r e teg@én? cﬁ.bﬁ(?rﬂg rﬁl bfflﬁ r%ﬁ%}éﬁ)g j) E 1§1 ?ﬂﬁj &selectm E-
seledﬁntnsrerxpreakedcgtﬂp pinamﬂamwi endotheliuth ePJ@eleeknrngs expressed on inflamed

n eractl to the adhesion of the
endolﬂéf{m ' %n B E&%%élefi Lelsstimisxpressedogn legkecatas. S¢lectins are
comf)&%d]& Ane Gy PRIl 1Qtin ﬁkﬁnﬁﬁl ?rgcgﬂi%frﬁ?d%r\ém Wor (EGF)-like

carbohydrate |1 gands on t sut
domaigy la)cyyn&lslc Mithberh o€ econeplementn seceptor-Bilidd Vigepbats, oW hydrophoblc

ff to th t Lyl L L
transglreylgg-l d?]lgpl@t %ndgg | gixi%ldr@i cgf}pz: agggq gggl\glg\cs Trhgslfsmgm)g interactions

leading Uk AR h@ifesion St th qe&kro@&tteé’ afeeél%tpg&d | DR teﬁndye%éﬁ’tact of the

sralyl Lewi sa (sLe'), is predo nant found on"t
lectin |dofrpde offthe anbelnnsceﬂld varipus. cathalnakate dtgaﬂﬂs onJthe Surface of the

k3, PP RS EB05 i bind i arhiy § tisahobiapte sy Lowis'

LeYas @lybsyt-hstesChrbdnt 8n Wesdurfiet of y
(Sl eQ ﬁo}gr ?))Fel n Sllcllsgand rrl1as been gegg)lrgtl %telfééé%és Asl{fcul%mally related
g YC<P$Y

oyl ysl.ewis tisLel), in v@pmlnmgfpum thé&ﬁPfad&ﬁ]c,ancer cells

B G T T

Jourﬁ@ll, €997, r14b5)n I8RNGIDY Inh taseSIFP-sdIBtRL ¥ (ﬂﬁm\é@hﬂghaﬁﬁﬁli& glycoprotein
arts of its peptide components, in particular

hgargimqérb&%ée%cynbeéu[ﬁé’ MeFivendd D KummivgEubElin Bruast, 1997, 100, 485-

DN SN T TN R R

affinity selectin bintlingltyghesie™ aloldtyhé well @s By pareet 1'tsﬂpepﬂblé corhponents, in
.also binds to E-, and L-selectin [G Constantin; Dru

ug
artifplals iphalsdc tyrosige aresitngo) [R-B7dMefaey,. Hrusti Schering Res. Found

dhdrer i I C red pre
W‘”f*"’ 2R 4, JoT YR SOLIL OSSR IR RN BB st digands
bindingawithi lgglaxtst aﬁﬁmey taP-detersih, bot adlo bkl @t Bd a8 e t&ectin [G.
an . in surface ex&r essi on of E- and

Consbingiy e Nevs P ersnret 200% bTORer 189l Bas aihomodimeric sialomucin

predominantly expressed on leukocytes.

In inflammatory diseases, dys-regulated transmigration is, at least in part, mediated due to
an increased cell surface expression of E- and P-selectin. In contrast to their low basal

expression, E- and P-selectin expression is upregulated during inflammation, leading to a
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expression, E- and P-selectin expression is
upregul ated during inflanmation, |eading to a WD
wWQee70889112 PCT/ EP2006/ 009153 -3 subst ant i al PCT/EP2006/009153

recrui tment of |eukocytes info the inflaned tissue.

Al t hough sel ectin-nedi ated cell adhesion is required

for  fighting infection, there are various situations
S“bsﬁafﬁltl\ﬂhfeéﬂ“mﬁ of &@kpcmﬁwm the infameditssueaBltbough selectin-mediated
cll ARS8 HOG SR SRR BSich suh

repair.

cell Qﬁh@iﬂrﬂ i OhdRITIBIE Uryexdesied Esultify: B sevaid B§§i1e dimage instead of
chroni c obstructive pul nonary di sease (COPD),

repags it thegase obmany aculp as seloisathirenic inftanvweatoryi disordersdeggrasthma,

e AOLALRLE By GHIREH i CIORDL SRSl PSR eoween
mﬁl&@ﬂidrﬁsﬁ)md'b.ﬁ:@ ladllvesico mmh@ﬁsaue%nmlﬂ%%w Wlﬂhya ﬁarléa Qlevation
P-sel ectin, has been denonstrated [ Mul et al

of tlﬁs&{ewresmgg@ cog;gg{ogghngzaﬂ@egmg mahgcu epangulgtly &-. a,nd P selectin,
has Bfn dbmdS8ReA (MG o0 20 PANBE: 2002 Pkt $96 205587 5ERo et al,

Am. 2/46&2@52]&&6 Wape.yMed. 1994, 148(3)0B030810; AlebHintd &Yald Ar@h eDermatol
nflannator synptons in the course of transplant

Res. ah%? Pl t24pe%58 tion. Al so the process of bl ood
clottlng is further pronoted by Ieukocyte-leukocyte
and | eukocyte-pl atel et binding, which occurs because

Leulk@grteomflﬂmlthmp}DMSﬁla@Qt told-irb BfReirhdto§Néynhitéms in the course of
cErresEo ng | igand PSG.-1 and can thus interact with
tran

\fPJSCtFﬁ’f?GLAISq theaprgoesicaf tlend alodtinebisrfurther promoted by
leuk@!:ﬁ& %&Béyt@héda t{tﬂ)&%e %}faé%kte Bid éﬁhcgél T-vrﬂl%ié e(];ccm% bt%%g:se leukocytes

nodul ation o ctin Iate hesi on
possesshboth deseettimanmeils adeespohdingtligand PSGIG] andWsA GhiisSinteract with

ivati f possibility to
thenfEivey Pt Gt ke e BB bi o bielaimickisary Bsasestinat
a very early step. Smal | nol ecul e sel ectin antagonists
should nodulate all three selectins sinmultaneously as
Thersfore sibk evedubationt dgwlcicﬁhsn&dﬁated celliatenion pdsahdd Rlectin mediated

.edundanpci es betwe t sel ect.ins Sper andi o et
funcliBR B8 kS BeBEt IRt ravmisne popUhi Do IngHerEosh and stop

the idRlaifatios Tasdale 464 Sény éaﬂ? 0. LS'irﬁxlll mBfeBile %élfel:tﬂ# Ma%%msts should

ligand PSG.-1 is another "tenplate structure
modyglats gH Birees seliettingp bismltaneauslye as | paneseleativantapenistdsto mrcumvent

pos B 15143, KB S L s

Prev#nlien; 2004,dr,ugs-195pat conpete with PSG.-1 and
PSGL- 1-1i ke ligands for selectin binding is therefore

a promsing strategy to devel op a novel class of

Besiﬁésf ?I%’%YE’“, RAED hgtﬁ}a?,cllu f a?tnm%'gp Sdt ﬁSéB 1 is another template structure

for the design of small molecule selectin antagonists. As compared to sLe*/sLe?, PSGL-1
shows high affinity for all three selectins. To find and to detect novel small molecule drugs
that compete with PSGL-1 and PSGL-1-like ligands for selectin binding is therefore a
promising strategy to develop a novel class of effective pan-selectin antagonists for
treating inflammatory disorders. Selectin antagonists may be designed using selectins as

well as using a ligand like PSGL-1 as a template structure, since they are intended to
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30 treating inflammtory disorders. Selectin
ant agoni sts may be designed using selectins as well
w@20000812 a |igand |li ke PSG.-1 as a tenpl at e SPCUEP20€)09153
since they are intended to W 2007/039112
PCT/ EP2006/ 009153 -4 nodul ate t he bi ndi ng between
sel ectins and PSG.-1 or other ligands with simlar
modyiate) thegbinging ibeeveenselsttinnarid PSOL dcorl shardigaads with similar binding
tagoni sts could neet certain requirenents to be
mOt§J§1ug like 5 and to have potential oral _
bi oavailability. The termdrug |ikeness is described
inthe literature [Lipinski; Adv. Drug Dev. Rev.
Novebgnall g@lecglez@}ectlségta@em@ls leenldnmbe cattain requipents teshe drug-like
and Qgsl?dvgeﬂ)&feﬁt{a? ﬂt()g\gal ?Cujﬂﬁsltear&g fié.l,é) ngn%g%ég dlg%\él ed in the

on average a re

liter3@E: i[Dipaister 460 mug o, | Rke. 199L0s3li 55, 03%&18@ Sthét fRlecular
it.is conmmon to define conpounds w’th a relative

prongHiesc Brssvelie trghtposied | raelscuder) atsr suppossd| tp Have @b averageh atrelative
mol@&ﬂfﬁ% VlggsS{Blgﬁ atljrogq (rerﬂ% |b§ qltrgg E}gl %Q‘é‘f@% ese rules it is

comhlcmatoadd:fﬁiml eompuiids twith RIeRERE endlEclardWbhP e ¥ss 500 or closely
car bohydrate noieties or a peptidic conponent is not

aboyethat-asosmalhmelegples, Comapounds syith relative mapléduleavesights kbove 500 are
unhHllgrt gg ora%& I%{)aevgllgl@ nﬂl%o ?@9%%%%&85 %Cghlyza(é%og’arﬁoil (it ioieties

or a pepddi2 t6mponechn & ARk aﬂﬁ)@d&ﬁﬁé withQhe thRefEIRIrR %’HE&IesQ H. Ulbrich
because 15 they are

et al ey Siamiageln Sein S0P BUIATE), G40 E:05] Hat civie dobler, Chire, 2001,
44, S8RLI RA]. RRTRAULS o i ForI6e ﬁé@?&ﬁ?&% ?rgnl{o hbgsesds cixgﬁs, because

t hr ough the gastroi ntestina
theybae| p@mmdbalaad) rsoecral atimidistiationhis & rdtsterdf Mdit€oveBtte desired

d
compRNR Y i blsaingitee Bitas s L?%ggggﬁ,@%ggglgf%égm they
can Bé‘ﬁﬂg@b&%dﬁaﬁééﬁﬁéd Qi W e %Yg't os?nzllpf\fﬁémh 1s W6 #8%ase for

conpounds with a nod atory fect on se

mostglycesidid mplemisssiad pefitidic stramueaunds i ncl ude _
di salicylates and disalicyl ate-based C-glycosides [ WO
99/ 29706], benzyl am no sulfonic acids [WO

Thef®HA8 B@éﬁ]/m&isghv&ﬁgé/ti(ﬁfs 8 dévé‘iols L - ﬁlc{l%lag &%%gg;g}npounds with

substituted 5-nenbered heterocycles

a mmwwf&nb@w sedsopinghedisted paesses TZixeseje;on[l]EFeﬁaﬁ Bi2hidle Bis}allcylates

n sed 957B 1 al i
and gigslapc gtrc RIE ?‘ff é’lyg?m(ﬁegmge@%%%? 4 bi‘@gﬁ’zf‘llg F“F‘és (WO
03/08¢658][ Cdiglycolylatdapel dapsis el - 97/61 560! agﬁ&gng&p5§ -membered
111, "106-112; EP  1481669A1 and quinic acl
heternsyelon{ Wik Q0/B 38364 ampenapyranbsylogy-eehyl-bhervic KOGS[EPHFS58243 Bl],
plpeé‘ﬁ% based compounds [US6432957B1], gallic acid derivatives of peptides [WO
2004/018502], gallic acid [C. C. M. Appeldoorn et al., Circulation 2005, 111, 106-1 12; EP

1481669A1], and quinic acid derivatives [N. Kaila et al., J. Med. Chem. 2005, 48, 4346-

4357 ]. However, none of these selectin-antagonizing compounds have successfully passed
clinical trials up to date [S. J. Romano, Treat. Respir Med 2005, 4(2), 85-94; M. P. Schén,
Therapeutics and Clinical Risk Management, 2005, 1(3), 201-208]. This is due to the fact,
that many of these structures have been designed on the basis of the low potency template

sLeX. Therefore, sLex-mimicking structures are likely to show low potency. Other
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4357 ]. However, none of these sel ectin-antagonizing
conpounds have successfully passed clinical trials up
wo odas®e1f S. J. Ronano, Treat. Respir Med 2_0051,>C11|!EE§096/009153
85-94; M P. Schon, 30 Therapeutics and Cinical Risk
Managenent, 2005, 1(3), 201-208]. This is due to the
fact that many of these structures have been
compawdsn 8pvs nspepidicizsagainst differanbympmbencef thnpklettn famXly, but

anta?!gr%%iﬁl Cv(?rpg%g%giiegﬁséggcﬁﬁmﬁg %%%%ig%g%&g? se E—:cetirlsi h\%l ¥ Schon,
TheRpELIRE2NIGTIREN Rsk ManSERmRAY Qd§5,31|@37)\{\’2§p-9§f§]; gﬁcf&ytionb most of the

agai nst different menbers of the selectin
comppundsoiaveloned oaifgr baechigh dnele¢udart weightsaamdbaftenyipms sadbohydrates

: [ M P, Schon, Therapeuytics and.
and B pEDE nBE eREnrolt it Cegion S SBGAtapgty Sifidases anor
glycasidides 00 arbshgdra®ibdabifly sHOOBRNHSved AP RBAdTMIARS NAY s high
i gh ool ecul ar weights and often bear carbohydrates 5

h
degrge 9f hirality; paegenigiRs @gd dewrprpbabilitytof twangpert dhroogh dipil bilayers.

: ' idases. .and/ or | ycosi dases.
Sim A a00 BY RGR o R e o Ph eome other compounds
developeidfon ahagesizigoseledtin Mcdiated pceRed Eofthih 'rdda¥lol- and catechol-
anonericity, and |low probability of transport through

substrugtugesy T heseapatifs arg prong to gridadumprogesses HumamatoM¥ etral., Biosci.

; i O [ . [ . conpaounds
BiotEiel. oYl 26012 B3P 156 13 OBl 1 PR develqpment of
these cotmpbundsydifigaltl &l additich, catpohads With pybsgalldCiubk@Setures, such as

.These tifs are prone to oxidation processes
gallif &Stk AR Kop 19;beAYIOtoRE 4B cSerecdiers etcthn SEBS dietietieh999, 462, 392-

396 P&l ind R dpoptokROKL RaloH BRI NAntiBe PIRLIBCEUT 08A) 7 2487-2490; N.
d 0 d rffrcult? 1n

evel opment ese conpbunds
Sakaguighit ét ah, BioohamiaaldRharinabolpyy, 988 58, 1816$9819Ct ur es,

! . b t ot oxi E.
The ucy a&gﬂgoauléllfil i&tﬁéz Iﬁg@g sggﬁgg\rla}gt’atggqjgtg’ig ﬁi;;qs?%é;@c[@Qé] Romano,

Ik i8§_dluIK. [ cer
Trecﬁggees‘gp‘g]h{ﬁﬁ ]2_843573,91‘(%’)?7 852%& 731?%3@9 bﬁ?xoﬁlirgofg@a.éﬁoggie? al., New Drugs,

2003%1D04, BBop-ABNER &I 840H6rRi]db thgymost8anced corhP@indlid&linical studies
S R I E
' 0 2 - enlhy.oBH 05 -2HBS. i
IR o G by BT BES T
distiggyisign dimosiamosesfrom ety seleetitv amagmhisto fpis irvaver, a high molecular

.clini udi e Recent investigations support the .
o B Bl B R 2B s
seen3Std-tatk rorae biogvdifabil Y. d§om&ob¥¥Vdtions RALRAR tRAOBosiamose shows
2002-2003: 70; 297-301]. This distinguishes
goodyathinity deroecle¢tisnand: vmpderateadiinity fanFagohLselectint i s,

however, a high nol ecul ar

There is a strong medical need for novel highly potent pan-selectin antagonists which
modulate selectin-mediated function, e.g. of selectin-dependent cell adhesion, and for the
development of methods employing such compounds to modulate conditions associated
with selectin-ligand interaction. Most of the available anti-inflammatory pharmaceutical
therapies, which are available on the market, comprise mostly corticosteroids or NSAIDs
(non steroidal anti-inflammatory drugs) having several serious drawbacks/side effects, and

target different steps of the inflammatory cascade. Unlike this, modulating the selectin
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wei ght conpound wi th carbohydrate structures. The
pan-sel ectin antagoni st bi nosi anbse seens to | ack
wora@bl/opileavai | ability. Some observations i ndi CRABEP066/009153
bi nosi anbse shows good affgnity for P-selectin and a
noderate affinity for E- and L-selectin. 25 There is a
strong nedi cal need for novel highly potent
functiparis setherapentia sorgsphinferyeningcthe infamatien cascade at a very early

s RS MO i 5 ) g cpgdaD s

mostl§HRLAKE B8 154 pte®@AVOEBighandlpelilaravd gliahati daiies problems in their
associated wth selectin-ligand interaction. Mst

. of,
absorptien-distritiusionanetabalismnexcastionr JAPYRAr Rehaviaur c ghd 3¢hus in - oral
. _ther.apies,. .ch, are avaj | r [ :
R T
arthridﬁg,té&gﬂli@§H&H}ﬁh&b%l&bﬂ§,&}p&ﬁ\simgnjmy micunasgoiherss

ra

acks/side effects, and target different steps of
the inflamuatory cascade. Unlike this, nodul ating the

. sel ectin VWO 2007/.03 / 0 9 f i -
Objegtg og Edheerlgﬁeeu OI%C lgogoclz(le%? %ﬁ%—t Elrg%'geins{ﬁlggt %’Z&Fcrﬁl %én#g)? %lgﬁ? non
glycosyhadsinmeglatosadiv eind Rer-pyptidic agempodhdsswhich |arprabid 6 rptently

sel ectin antagonists so far failgd to becone nﬁ{k %eg duri
antagdnizgsselectipangdjatert prassEsed AN YR havrclpssAeeatyF S Cgﬁ ects during

. 0] € ' t ses problens in their
ﬂw“éﬁ@%%%%ﬁgﬁﬁﬁ#s?%pggﬁﬁgﬁiﬁétabolisn}excretion ( ADVE)

behavi our and thus in oral 5 bioavailability required

for the treatngnt, of .nost infl tory.disorders L.ike .
Unlike, @ash 06 i the s&g?mlmlq:lgr}g §8’§‘PPE“‘ghE%‘1$?°p§f HE rtggcﬁ%lﬁo the ,mventlve
com{xﬁﬁﬁg fai'ésh&n%ﬂoﬂé i %3%6%58%9)& PepEdates. MoK GF tRE sélé&in antagonists

nis to provid " smal | I

nventt o e nove nol ecul es, . .
devehsrd Gbdhi yrerstetugiliycaslybiatogitaty haspdyarothie direpesties of sLe” or sLe”.
non-peptidic co unds, ,whi.ch are, able to poteptly .|
Thess R gb APRBOTEP PP MRS AL B bebeieal Aehb pher remplae
strué?&'r\éﬁ..hﬁﬁwe WY Gesdrdfrodfdes b el Potenh Small BRd rug like pan-selectin
application than prior art conpounds. Unlike nost of

antagdvests ttest haiveribedn inyeotsdouthd dasisé| bipegicalning vitrg assayp gnimicking
e aeb SRl Ve SRERRR S GuP bR B AL 400 Qs

motgéem.' QPRYVRO Bidhed! SocSSympct 2002k (69): a6t N0l WoBeaint Glycoconj. J.;
ased on the properties of sLe' or sLea. Th

ese
1998;6k55 ), #Abr460Tpb Heghechnovacet, al ¢ Bigasg dfed ChespLef. o RO E3(10);1709-
ctivity.like their ,t § TFACH HIX Thi s
12. ane?htﬁ%’hfm‘ﬁo%c’e‘%7al'p$%€%e%§92@\/%#’Eg{ Z?]?]' smal | and
drug |i ke pan-selectin antagonists that have been

invented on the basis of biological in vitro assays
Thenprepesiki ingention provides pharmaceutical compositions comprising at least one

compound having the general structure of formula (I) and a pharmaceutically acceptable

carrier which is useful in medicine.

OH

HO OH



PSGL-1 and PSG.-1-1ike ligands or any |igands bearing
sLe' or sLea and tyrosinesulfate 20 notifs [N V.
W@Be7/391B ochem Soc Synp.; 2002; (69):143-60. NPCKWEP2006/009153

Bovin; G ycoconj. J; 1998;715(5); 431-46. T.V.
Pochechueva et al.; Bioorg Med Chem Lett.; 2003;
13(10);1709- 12. G Weitz-Schm dt et al.; Anal.

wherd&n dliheymbol 9@6t subsigtuerttg havesthg follyeng mes@ing: i nvent i on
provi des pharnmaceuti cal conpositions conprising at
| exst= one 25 conpound havi ng the general structure of
formula (I) and a pharmaceutically acceptable carrier
V\Ir%gh is useful in nmedicine. OH | CXY HO OH W
2007/ 039112 PCT/ EP2006/ 009153 -7 wherein the synbols
and substituents have the follow ng neaning: -X (a) O
Hs-~ m5with m= 0,1, mg an jjnteger froml to 3 (D)
ring N H 10 mherein'“gf%‘h'sﬁNi NNNNN- HOS
SOOQO HR R 1 ON/ \\N4h /" N N NON /

with m = 0,1; n = an integer from 1 to 3

0
3 f\\f
N
wherein “ring” is

00000 Ho D

(b)

(0 0

/R‘ R /R‘

[\ \ SN A R Cj
cooddc

and with R! being H, NO,, CF3, F, Cl, Br, I, CN, CHs, NH,, NHAlkyl, NHAryl,
NHAcyl and k = 0,1

©

o) |
p
T being O, S or [H,H]; p=0,1,2,



H and with R being H N2, CF3, F, d, Br, I, CN,

CH3, NH2, NHAlI kyl, NHAryl, NHAcyl and k = 0,1 15 (c)
wanooroiwgip T being 0, Sor [HH; p = 0,1,2, REI/EP2006/009153

2007/ 039112 PCT/ EP2006/009153. -8- (d) ring the

doubl e bond is either E- or Z-configurated (e) RL O

52(%10 \ RHNNH IITHE_mRLO O/\ NH~ /m YNH

-E HN --~\ \ O

o),

the double bond is either E- or Z-configurated

(e
R1
N, O
| 3
5 }35 /-<JJJ‘
®

R? o
/%
i _zN—Q—(NH)m/U\;’
%{" © R! 0]
o 77\ NH)/U\SV’
>\\NH — "

3—E R
iN— N 0

%{AE—QO HN);\-{pr
with -E- being -(CH,-)]NH-and q=0, 1, 2, 3
Y=
10 (a)

R3 W-R2
N\ R4

/X
3 \(HN)S/\z,\/RS

with s being O or 1,
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15

20

E--~CHNj--( O/ r\ wth -E being -(CH2-)gNH and
g=20,1, 2, 3-Y= 10 (a) RBWR2 KR4 ~HNS\~\R5

Waeaor039ibei ng 0 or 1, WO 2007/039112 PCT/ EP200B¢DOR8E009153

-9 R2 being CO2H, CRAl kyl ,_§£O2Aryl, CORNHZ,

CQ2Ar al kyl, SO3H, SO2NH2, Q(OH) 2, 1-Htetrazolyl-

CHO, COCH3, CH2OH, NH2, NHAl kyl, N(AIkyl)Al kyl",

oo, bapeccPsH, §19:AtkyLOCORryL, | CORNE,, CRaEHEkyCSO;EESO,NH,,

© WIS ERCTR R B

moaﬂﬂ@mo@lﬂ%sm@kﬁar,@ EH 3,@(1 cF; CN, N2,
R2 R5 being H, NO2, CF3, Br, CH3, OCHS,

ey

i{( qgﬁ?%?ﬁﬁg‘{t%ﬁ SR%‘%’ bﬁ‘&gﬂ'gu Gl 2 At TH ik n%r L, CN,
K'IG\II\R?L% Me, tert Bu, CN, NH2 (c) R6 WR2 ~HN\

R’ being H, NO,, CF3, F, Cl. Br, I, CN, CHs, OCH;, SH, NH,
and -W- = -(CHy-)y, cis-CH=CH- or trans-CH=CH-, and v being 0,1,2;
in case that -W- is cis-CH=CH- or trans-CH=CH-, R? must not be NH, or SH;
(b)
w -R?

£ 2
R® independently from R? being H, F, Cl, Me, tert-Bu, CN, NH,
©

R® w-R2

s Ak
\(HNSN

d

(¢)



(d) NN/ 2 ~NN-\\ ~N-~N( \li R6& \-/ ~--/ N~-" N
(e) RS Z 1t 20 HNH S WD 2007/039112 PCT/ EP2006/ 009153
WO 1@7/0841th t being 0,1,2 (0 R6 ~4NH t~, N s 5PCOEPRE6/009153

-z ~(NHt N Ns -Z=(ijp.R7 -1 R2 10 R7
i ndependently fromR2 being H N2, CF3, F, d. Br, I,
CN, CH3, OCH3, SH, NH2, (ii) R8

with t being 0,1,2

®
R6
N
t A
g—(NH N
S
5 (®
R6
N
N_ __N
E{NH ~F
S
Q)
R7
\/ 2
N .R
I }w
10 ks
R independently from R? being H, NO,, CF3, F, CL. Br, I, CN, CH;, OCH;, SH,
NH,,
(i)

R8
o N R
AT /—W

=

15

R® independently from R” being H, F, Cl, Me, tert-Bu, CN, NH;



R2 5 ~J W 15 N R8 independently fromR2 being H,
F, d, M, tert-Bu, CN, NH2 WD 2007/ 039112

weQN/BRPA0D6/ 009153 -11- (iii) R8E R2 S N _N PFCWEPRF6/009153
WR2 ~SKKJ5wth K=NNd. NMe, O S (v) 7/ R/ R
N:1RRZ NHNNH (vi) No S~" OLNHO~-0 0 OO0 0 s\N
"N /S p NH 10 (vii) -WR2 or the pharmaceutically
a€oppt abl e salts, esters or am des and pr.odrugs of the

above
A
A 14
i
N\/N
(iv)
R7
/ 1 R
< I ‘a/\/ _!lW
5 K 6 K
5 with K = NH, NMe, O, S
)
N R R?
N- V4 / R2
//j 1 _R? l / Dwr
L | L dw NN N
s K H H
(vi)
ssS\N ;‘S\N/\l gg\N/ﬁ
K/o K/NH
\\//0 O\\S//O ' O\\S//O
0
10 K/o ‘\/NH
(vii)
-W-R?

or the pharmaceutically acceptable salts, esters or amides and prodrugs of the above

15 identified compounds of formula (I).

In a further embodiment, the invention relates to pharmaceutical compositions comprising
at least one compound of the formula (I) and a pharmaceutically acceptable carrier which

is useful in a medicine,



10

15

15 identified conpounds of formula (lI). In a further
enbodi nent, the invention relates to pharnmaceuti cal

W@ 9p039112 ons conprising at | east one conmpounBCHEP10h€009153

formula (1) and a pharnmaceybi.cal |y acceptable carrier
which is useful in a nedicine, WO 2007/039112

PCT/ EP2006/ 009153 -12 OH X, ¥ HO OH | wherein the
synbol s and substituents h&ie the fol | ow ‘ng neani ng
-X- =(a) O 5H with mz X.p = an integer from1
to 3 (b) ring N H 10 in"ring" is HHOOSS
O\O-0O0 R R ~N QMO GEToHh R being H NO2,

CF3, F, 4, Br, I, ON, CH3,;NH2, NHAIkyl, NHAryl, and
W

wherein the symbols and substituents have the following meaning
“X-=

(2)

Hm”):?kf

with m = 0,1; n = an integer from 1 to 3

0]
3 fx\s
N
wherein “ring” is

(®)

N 0 ’
R! R! /R‘
N 4 \/\ A
SN OGS

and with R' being H, NO,, CF3, F, Cl, Br, I, CN, CHs, NH,, NHAlkyl, NHAryl,
NHAcyl and k = 0,1



NHAcyl and k = 0,1 15 WD 2007/039112 _

PCT/ EP2006/ 009153 -13- (¢) T ring h- P T being 0, S
w@eooyeBdf)2 p = 0,1,2, 5 -Y = (a) R3B WR2 R4 PEINEPRRG009153

with s being O or 1, R2 beigg_CO2H, CQ2AIkyl, CQRAryl,

CO2NH2, CQ2Aral kyl, S@B8H, SO2NH2, 10 PQ(OH) 2,

1- H-tetrazolyl , CHO, COCH3, CH20H, NH2, NHAI kyl,

N( 8kyl ) Al kyl ', OCH3, CH2OCH3, SH, F, C .. Br, |, CH3,

CH2CH3, CN, CF3 R3 mdependently fromR2 being H CHS3,

CH2CH3, CF3, F, d, Br \ N2 and R4

i ndependent |y from R2 and iy beling H, - CH3, CH2CHS,

CF3, F, d, Br, I, CN, 2 5 R5 being H NO2,

CF3, F, d. Br, |, CN, CH3, OCKB, °SH, NH2 and -W =

-(CH2-),, cis- CH:CH- or trans-CH=CH, and v being

0, T, 0. S3p a (WlSClSCH:CH- or trans-CH=CH,
rrb;eg%g no?ebg”rinr&bor SH (b) WR2 20 HN~ J~R6

(a)

R3 W-R?

L

5 \(HN>/\_,\/

with s being 0 or 1,

R? being CO.H, CO,Alkyl, COAryl, CO;NH,, CO,Aralkyl, SO;H, SO,NH,,
PO(OH),, 1-H-tetrazolyl-, CHO, COCHs, CH,OH, NH,, NHAIlkyl, N(AlkyDAlky’,
OCH;, CH,OCH3, SH, F, C, Br, I, CH;, CH,CHs, CN, CF;

R? independently from R? being H, CH3, CH,CHj3, CF;, F, Cl, Br, I, CN, NO, and

R* independently from R* and R® being H, CH;, CH,CHj, CF;, F, C, Br, I, CN,
NO,, R?

R’ being H, NO,, CF;, F, CL. Br, I, CN, CH3, OCH3, SH, NH,
and -W- = -(CHz-)y, cis-CH=CH- or trans-CH=CH-, and v being 0,1,2;

in case that -W- is cis-CH=CH- or trans-CH=CH-, R? must not be NH; or SH;

(b)

W—R2

3 \(HN>/ \RG

R® independently from R? being H, F, Cl, Me, tert-Bu, CN, NH,



R6 i ndependently fromR2 being H F, d, M, tert-Bu,

CN, NH2 WD 2007/039112 PCT/ EP2006/ 009153 -14- (C) R6
WORMRZ/03MHEN S NON (e) RS 5 -(NH K~ with t bePCER2006/®9153

-Z = (i) RT R 10 R7 indgpendently from R2 being H,

NC2, CF3, F, d. Br, I, CN, CH3, OCH3, SH NH2, (iv)
R -WR2 15 KJwith K=NH, Nw, 0, S (v) Rf/ R7
N@® ~2 ~.R j/ WR2ENNNNW -
Re\ W-R?
~
A
1
\(HN)S/N\/N
()
R5
2
/>

with t being 0,1,2

1)
R7
S ‘RZ
| )—w
10 %1»
R’ independently from R? being H, NO,, CF;, F, Cl. Br, I, CN, CH3, OCH;, SH,
NH;,
(iv)
R7
A
/] AL
=< Q< 1
15 5 K 5 K

with K=NH, NMe, O, S

\))
N R RY 2
/ N R /\" /%5 w-R
o \K ‘2/ ! 5 N G N
5 K H



K HH W 2007/ 039112 PCT/ EP2006/ 009153 - 15 or the
phar maceutically acceptable salts, esters or am des.

wW@rw7/080dr ugs of the above identified conmpouneSI/BP2006/009153

formula (1). 5 Preferred phagnmaceutical conpositions
conpri se conpounds of fornula (1) O HOOHI |

wherein -Y is |ike defined above and wherein -X - is X
(aypr the phgymacgutieglly ageeptabl¢ slts, ¢stére odamides dndbmwdeugs of the above
Prefer. are conpeunds formula (11) wherein -X -
is?&?‘gﬁg&jiﬁmg‘?m&%’?% *{{{b preferred pharnaceutical
conposi tions conprise conpounds of fornulas (A) or

(B OHOH YI Y HOOY HOOH 15 AB wherein -X -
and -Y are |like defined above and wherein -X'- is O

5 Pref%éd %armgc#%a]%ogpf%ﬁggél cgmprlse coml\p!\ourcl)dsoo ormull\I (ﬁl) N Y

10

15

20

OH

HO OH

|
wherein -Y is like defined above and wherein -X’- is X (a), X (b), X (c), and X (d)

like defined above. Preferred are compounds of formula (II) wherein —X’— is X(a)
or X(b).

Further preferred pharmaceutical compositions comprise compounds of formulas (A) or

OH OH
HO OH HO OH
A B

wherein -X’- and -Y are like defined above and wherein -X’- is

HLJ\’(“‘A 2 N s N\/\/”\ %D\( k /z

and wherein -Y’ is



OH 20 and wherein -Y' is WO 2007/039112
PCT/ EP2006/ 009153 -16 RBRWR2Z R R6 \ RazZ ~" Zr

W@ 2007/03IANH N5 s R6 /---\ ~ \ N (" _ /-~ IRSI/BR2OBH/009153
NON -NUJ N--N\ ~ N s wherggn all indices, synbols and
substituents are |ike defined above. 5 In a further
enbodi nent, the invention relates to pharnmaceuti cal
conposi tions, wherein the conpounds are-defined by
formulas (A) or (B OHOHX,Y ~~'Y HOOHHOCH AB
10 wherein -)&- awdr?Y are as defRhed as above @nd

wherein - X' - i;—-g( M E0, 1 0,007 INON S ?di_r.fé/\\Nz
= Fo
s‘s\(HNL/\____J\)RS g —(NH?T@ E _(NHS tKN/

A SN N= WYY
§—<NHS NN é—N\_JN—<\N:> : AN N)

wherein all indices, symbols and substituents are like defined above.

5 In a further embodiment, the invention relates to pharmaceutical compositions, wherein the

compounds are defined by formulas (A) or (B)
OH OH
o O
HO OH HO OH
A 8

10 wherein -X’- and -Y are as defined as above and wherein -X’’- is

0
N
; "y E‘%\K" IN/ o\lll
g |N; N|\¢N ,:"'\i /S\ ;
o)
0 o)
\'II/EN‘&JSN? N 7
H H



H H WD 2007/039112 PCT/ EP2006/ 009153 -17- and wherein
-YY i sRBRWR2S5 aRZ Ra/~(HNs -t RS 5--{NHS
wob@resnial | ot her indices, synbols and subst i PCERP206/009153

are as defined above. 5 Pagticularly preferred

phar maceuti cal conpositions conprise conmpounds of
formula () OH X HOOH C wherein -X'- and -Y' are
| | rad wheielieddBove. 10 Very particularly.preferred
phar maceuti cal conpositions conprise conmpounds of
formula (D) OH X' -Y.. HOOHd D wherein -X"- is

i ke defined above and -Y" is 15 WD 2007/039112

PCT/ EP2006/ 009153 4 W

2
R R 5
4 R
R z
f— } h <7_L>
(HN,/%jZ 5
s R L—(NHY

wherein all other indices, symbols and substituents are as defined above.

Particularly preferred pharmaceutical compositions comprise compounds of formula ©

OH

HO OH

C
wherein -X’’- and -Y’ are like defined above.

10

Very particularly preferred pharmaceutical compositions comprise compounds of formula

D)

OH

HO OH

D
wherein -X’’- is like defined above and -Y’’ is

15



-18 s RBWR2 -\ RRT R4 Kt 2"{HNSR ~ H\~ /s N,

RORO vv K R/ K RZHV ~~1 ~ )s NR5S NH with
WMo CO2H, C2al kyl, CORaryl, COR2NH2, CORBEHER30DG/009153
CH2SOBH, CH2SO2NH2, CH2POgH)2, | -H-tetrazolyl, CHO

COCH3, CH20H, CH2NH2, CH2NHalkyl, CH2N(al kyl) al kyl"
CH20CH3, CH2SH. 5 In a further embodi ment, the
i nvention rel at g8 t qupkear maceutical conmpdai ons,

wherein the co ds, are defined by K /leIa(D) CH
X" HO OH 10 sRh -X'- is ~defhogd as above
and -Y" is m}r s N RRf |NRs R5 R (NH) s
with RO being C2H, al kyl , CORNH2,
CQ2ar al kyl CH28(13H

R9 RQ

v

K/\é//_)l;-, K/X-)l;—,

g Q/K/ @NHy%

with R9 being COzH, COzalkyl, COzaryl, COzNHz, COzaralkyl, CstO3H,
CH,SO,NH,, CH,PO(OH),, 1-H-tetrazolyl, CHO, COCHj;, CH20H, CH,;NH,,
CH,NHalkyl, CH,N(alkyl)alkyl’, CHOCH3, CH,SH.

In a further embodiment, the invention relates to pharmaceutical compositions, wherein the

compounds are defined by formula (D)

OH
HO OH
D
10 wherein -X’’- is as defined as above and -Y”’ is
R WR ) —R’
7
R N R
5
A (HN) R ) S/"rz

with R® being CO;H, COsalkyl, COqaryl, CO;NH,, COqaralkyl, CH,SOsH,
CH,SO,NH,, CH,PO(OH),, 1-H-tetrazolyl, CHO, COCH;, CH,OH, CH,NH,,
15 CH,NHalkyl, CH;N(alkyl)alkyl’, CH;OCHj3, CH,SH,

wherein all other indices, symbols and substituents are as defined above.
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CH2SO2NH2, CH2PQ(OH) 2, 1-Htetrazolyl, CHO COCH3,
CH2COH, CH2NH2, 15 CH2NHal kyl, CH2N(al kyl ) al kyl ",
WOHeOCH312 CH2SH, wherein all other indices, syPrdER20661@)9153
substituents are as definedgabove. WO 2007/039112
PCT/ EP2006/ 009153 -19 These chem cal conpounds (C)
and (D) are al so new conpounds for thensel ves. All
Thesccrepocal dempountisy€) and (D bast alse nswesvmmoundrefoa Biemselyesh
nodul ati ng cell adhesion and nodul ate selectin- as
All cBRbpburits RS@scibdd keforegicaértdhbiability @f niddulamgpalinatthesion and

have the ability to nodul ate the jnteraction of
modulate selerti 83 MllasePIG Lelaliben mediates bRGIMEn (e FOpRgHNdS have the

....bet we | et - si he interacti
a5 REL AN JOIARBE S ezt e rctin
betwédhChelddtind hed tyrbdinesuHhte rysidiesoTHaefore dryvard hsedisl fot Hertreatment

medi cal conditions whe

| e _selectin nmedi at ed,.processes
of acplecghehrame InTHBMA R SCFH 28 1oiher TR oRnTgns where
' i j j . 10 The term "pharmnmaceutical"
selecﬁ}ﬁéﬁrg@%zéd éﬁ%%%%@%%?@gti c applications in order to
prevent nedical conditions where selectin nediated
processes play a role. The term "pharnmaceutical”

i ncl udes al so appl i catisg)g?, vvhererg.on‘founds of the
The tgrra S pharmarentical B¢ udesAl 101 AgNOTHIG RPRICAIMSes f or .dr ug

targeting of diagnostics or therapeutics. 15 The
The iterre fiphaomapsgieald cinclubes alse epropldactisorppbisptiqnsnig order to prevent

[ IS f.f I I [
medRRBR RS VEFARIeogh g Aor oy Ppn E e e
preferred varjant, the i rlventi on .provi des

The ey fieheeneseusicalc JRgades: om SPPRGHBRT. SYRRGS spmpauds ofyfbe present
- fQr ( tingl O dRagh@StidsOr kiRirdpéutics.
invefRIPRHY t Qtad AVSHIcTs (8 0k i Bling O PadigSestafuliaptutic
pharmaceuti cal conpositions 20 conprising at |east
one conpound of formula (C). In a very particularly
preferred vari la\mt t he. i Fventi on provi des

The fvaptiereRinidea Phagiseice! eATaposties SPUPHENg LomagERds of Lormula (D
:  Th t i ti furth

and GOT BRI T b, ot b he binding of |

In g L@%Lgrﬁfﬁr? FIS_%| %asna% ltﬁ% t inVertio 5’&)‘7‘8\%8&“ ﬂaﬁt?ac%%tﬁc'eal g{ognppositions

esul fate resi S conpri sing

com@fisin@dilefdt Bne tomPolrl ¢f foahilanh) an(®f f ect i ve anount of
t | east one conmpound having the structure of formula

a
In ag kgeqit:@laﬁydﬂ’rlaﬁh%gt\thﬁam B RS eRfiorPprovidesOphakma&IuBEali Soripdsitions

or SlLea an
comprising at least one compound of formula (C).

In a very particularly preferred variant the invention provides pharmaceutical compositions

comprising at least one compound of formula (D).

The present invention further provides a method of nodulating the binding of P-selectin, L-
selectin or E-selectin to sLe* or sLe® and tyrosinesulfate residues comprising the step of
administering to a patient an effective amount of at least one compound having the

structure of formula (I) to modulate the binding of P-, E- or L-selectin to sLe” or sLe” and
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30

WD 2007/ 039112 PCT/ EP2006/ 009153 -20 tyrosinesulfate.
It has been found that conpounds having the formula
W@ 20070klawn above act to nodulate E-, P- or L-BE&I/BR10061009153
bi nding. As used herein thespernms "al kyl" shall nean a
nonoval ent straight chain or branched chain 5 group
of 1 or 2 or 3or 40or 5o0r 6or 7or 8or 9 or 10 or
tyrogipesyifatep Itchasheen Sausdghatrrompdiunds havimg the dorrhilai(}) sown above act

I thyl, n-pr |, isopropyl, n-butyl,

o ms%g{é%u@'y?,' °¥Jé?sfgﬁﬁ? §1%H’r$d the like. "Akyl" is

i ndependently from each other and can be different or

identical. The term"aryl" shall nean carbocyclic and

het erocyclic aromatic groups including, but 10 not
As yspérhergtn the terptseially]” shaH apdaintanpn@vatemp ktrdight, chinuarbemched chain

1.2) - hydronapht hy | ndenyl., .indanyl, thienyl, . .
gro eonfglo rﬂil 8%€I°,r t :%ecﬁoép?/rr? 8&/? Oghd’rtlﬁé’rﬁillé’é.lz'ﬂa}g’opét?ﬁls including,
but fiétrlzhited to, bidhisg, @Byl AGrégy Bbkbyl, ARk, %%t%l?te?&l%ltyl and the
. group appended to an al kyl' group including, but not
like " Adkyla as mgepandanty from-eaglp pthiey andecambie different or identical.

2-napht hyl net hyl, 15 fl uorobenzyl, chl orobenzyl,

br omobenzyl, iodobenzyl, al koxybenzyl (wherein

"al koxy" means met hoxy, ethoxy, isopropoxy, n-butoxy,

The S€x¢n BaklyDX Yhalll @& Q&kb@é(%lliérhnﬁr}ﬁztérb&%%ic ar@(%&é%‘as@ luding, but

am nobenzyl, nitrobenzyl, guani di fobenz

not }imifgd dowphesyhyi-naphgtybni-naphithyll floerenyl, X1,2)-dikydrophptithyl, indenyl,

: -P . 1- ht hyl.et hyl. and the |ike. The term
mdaﬁ%légﬁ Wéﬁ;é::ﬁ% J’%’é‘xﬂ jﬁga—?@?"g}'l %ééﬁbgl-‘% kyl or
-(CO-aryl or -(C=0O-aral kyl 20 including, but not
limted to, fornyl, acetyl, n-propionyl, isopropionyl,
n- but yryl I sobutyryl, pival oyl, benzoyl,
The gerim f‘@réﬁféh’z@}qo eahlad ardalkyd shallimean enraryl group appended to an alkyl

o) utyi cal Ly ;accept abl.e salt sjers m_des_ an
erougP IASIBRE bl 1AGREP 150 3L P SbRirg s oty
fluosibehsyl, elforubensyld bﬂﬂlﬁ’dﬂeh.gﬂ, $@dobnzy®S AIRbRybeP}196oheRA “alkoxy”
prodrugs of the conpounds of the present invention
meaf,i1p¢thoxye | Cthp¥shi IFOPIRBOX: ORrbUtPKY s Sembutowyli text-b@dxy an the like),

' nt , ' for. in contact. wth fissues o
hyd%gil en§ S W%Hg% thdue nftgoxgbfércllz)fqy, gVWﬁs'ngi"?n&Klf’ a&r“QFedﬁyL“ethyl’
phenyémpthpkberenyl), 1-pheryléthyl, 0 @heRyISHy R haphihlethy] 8AS BRAMNcE

benefit/risk ratio, and effective for their intended

The Uereh “a§1"ehdll ARah DECHD) bt e(éQ@j&lk&PBFB-(ScA@)@{lrﬁl or (C=0)-aralkyl

. .possible, of the conpounds of” thé present ventron.
includieg, t butmnos dimyed rtef dogmylp adetyly ebpropioayly Bsopropionyk, n-butyryl,

c ] ' or ggni. cid addifi salts of the
SObggﬁggﬁggéygggyﬁgg%ﬂgﬁgﬁ?mPﬁvgﬂﬁﬁ%ﬁgiThese 30 salts can

e prepared i.n Fitu during the final isolation and
Theg ﬂﬁ@gpfu&qtlal % #eeptablg salis €stgrs, amides and prodrugs” as used herein

refers to those carboxylate salts, amino acid addition salts, esters, amides and prodrugs of
the compounds of the present invention which are, within the scope of sound medical
judgement, suitable for use in contact with tissues of patients without undue toxicity,
irritation, allergic response and the like, commensurate with a reasonable benefit/risk ratio,
and effective for their intended use, as well as the zwitterionic forms, where possible, of
the compounds of the present invention. The term “salts” refers to the relatively non-toxic,
inorganic and organic acid addition salts of the compounds of the present invention. These

salts can be prepared in situ during the final isolation and purification of the compounds or
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WD 2007/ 039112 PCT/ EP2006/ 009153 -21 by separately
reacting the purified conpounds inits free formwth
wW@2®0o03%id e i norganic or organic acid or baseP@KEP2006/009153
isolating the salt thus forppd. Representative salts
of the conpounds of the present invention include the
hydr obr om de, hydrochl oride, sulfate, bisulfate,
by separatglyareaciingtthe pyrifiechtempoundslireitatree foral withatsajtable inorganic or
orgaleo B boRo a5 Sttt b el R it pipibaiive sats of the
comPoGRisNGtt fhe prasdnt dheontioANALINE he ’hyd%%ﬁ}fﬁiﬁﬁﬁ,ehydrochlo ide, sulfate
. gl ucoheptonate, |actiobionate, |abrylsul phonate saﬁ ts ’
bisubplg, nikate, jaeetateT oaalateprwglerita qpalnidate asteants, basaed, boratehdenzoate,

kal i | kal i ngearth al such as. sodi um
lacta?‘{:,t ﬁ}o&g\ﬁaqg,p%)ts%lgger lj:m‘a e a{néll‘ggf‘ﬁ’ %i HFLAlS aqle-' Kléphthylate,
mesylate)@licoReptofte, ! idhiGHIND NhitFlsulphBhAE RaRY an@ THO TkE ™ hese may

and ami ne cations including, but not limted to,

inclydenetionmbasql e tthesikatiyandhatkalingenrth anetalss bydhaasreediumy lithium,
y i.he i et hyl ami n trinet hyl am ne, .
potaf ey LATLA el EFnf TS et Wl HonEoismpgpaiamy auaternary
amnidméur h aandBC irieC abdtiona C GREALAMEE, bEPNMbPX iligniRA! €S Ummonium,
the conpounds of this invention include Cl, C2, C3,
tetrapethytammaniuag 5| KipiractBylamsmophismei n miethyddniipe, gr odjméthylamine,

wim@n Tt ey afe SERGRES O Rediicyi "estors ac vel

aryl al kyl esters such as, but not limted to benzyl.
Cl, C, C3, 4, C5 and C6 al kyl ester are preferred.

Esfers of the conpounds of the present invention may
Exapleg of she eharmaseitieally acesptabimwnenttpuia steneof théscong®unds of this

. h ' I bl = iC . .
1nveﬁ?fmcﬁlgl? @d 5 ﬁfi %%@ %;sga'n? ﬁ'1l6sa¥kyﬁl %gtgx%:vr eﬁeelfl ﬁlgqoﬂlailogg{“%ﬁlé é’l stralght

am des i AVeén

or brhachedechain. cincaptablei edteralsoriictudelCs, €, and:, @%loaﬁ(%é 38Ers as well
m nes and secondary CI1, and

% al kyl % c2, C3, 4,
arylalisyl fistersstcha% bt nofhfisrited fo beryhi Goy CofemGasCs amdCs alkyl ester are
I . . econdary ..

prefte Lol O heleRRPOEISIAG Brostrd ihyARU6R Wiyt HEFR0E Hcbraing to
convestrbmal edtiedser ocycl e cont ai ni ng one nitrogen atom

Ami des derived 25 from anmmonia, Cl, C2 and C3 al kyl

primary am des and Cl to C2 dial kyl secondary am des

are preferred. Ami des of the conmpounds of the present

NS 5B SRR BB DR of i
invention include amides derived from ammonia, primary C;, C;, C3, C4, Cs and Cg alkyl
amines and secondary C,, C,, C3, C4, Cs and Cg dialkyl amines wherein the alkyl groups
are straight or branched chains. In the case of secondary amines the amine may also be in
the form of a 5 or 6 membered heterocycle containing one nitrogen atom. Amides derived
from ammonia, C;, C, and Cs alkyl primary amides and C, to C, dialkyl secondary amides
are preferred. Amides of the compounds of the present invention may be prepared

according to conventional methods.
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The term "prodrug" refers to one or nore conpounds
that are rapidly transfornmed in vitro and froma
wone7/83%1ive to active state in vivo to yield tHe/PR0e¢ie09153
conmpound of the above formgpa (1), for exanple by
hydrolysis in blood or in vivo nmetabolism 5 It is
al sg_contenpl ated that pharnmaceutically active
The tegmp gsodmgnEcters jo epn pumaracaapginds that efe rapidlyptranséormed in vitro

[ [ C ngds .t hat dul ate or conpe
ot DAERRets 4 RSB ID, o TRE AL GafR e soove
formfatea(lyydeeixainpsd byhyriblyvie il BIvBA ik i @6 nefabblignpr esent

i nvention conprise a pharnmaceutically acceptable

carrier and a conpound of fornula (1), whereby a 10
pharmaceutically acceptable carrier can also be a

: [ ' article dendriner, .
Itis fqugg gélg{%,}ﬁla?ne%gtpg@{]}ta@flgcegﬁ@agr I afél'\:/ )(}?Igﬁ%snéclng; gy ?qg‘t__%ﬁl a compound
of thehresehainvaatioi oCather Compuams kR sncduldid18r BEBFQE twith E-selectin or
Pseknventlon may | nclude one or nore of the conpounds

SUR AgL-sekegtiBedingst ruct ure (1) fornul ated toget her
with one or nore, physiologically acceptable

Pharpweeutisply  aagive arvosipositivei ®if e sthe whpresenar énvention comprise a
h colhﬁctﬁveky re%erred.to herein as csrr%g%s, for 15
Phariaceliica Y| AGCRPBRET SHTICF ondy 3y compotAs s ot dormnlai (Dsovhereby a
harffacéutidslilyl abQipeablé | e Ifd b parti
kiGN LRSS i 0 105 L i
dendpiitain $ipeseane ninfesdbubble hempolyettiylgne glycola(REG). The pharmaceutical
Lent eral | i nt.ravenousl|y. Jntramuscul arl.y, .
S T B L T T——
the dbove awaguRAT) YormuMi€d RipeiteP MG bio of RBA, @nyéieﬁgﬁ%rlf acceptable
or "by 1 nhal ation

ointnents or drpgf), or as a bucca
carrierse Béjluvarssl or orehiglesn adigh angreoflsstiveliomefered it herefuias abiriers, for

r er, jhjecti.on nmay. CoOnmri s hy.si ol pgi cal | )
pachfy TAEETE T o 35 90 T8 R B8 BPS34 & opica
admiiistlatibh @ed the 1ik@t | oxi dants, preservatives (e.g. 25

ascorbic acid, sodiumsulfite, sodium hydrogene

sulfite, benzyl al cohol, EDTA), dispersions,
suspensi ons or enul sions and sterile powders for

r J 1 Ut [ . sterile injectable solution o
The cBEROSIbAL thihe MiBinbotd iF s Cu ptigil, fune? ordlly, rectaly
parettoratigfue (iugravotslgf S intrathhstantly, Salri@Hnalyr ofehs@cifneously),
. . ihclude water,, ethanol,_&g}yo ) (?ropylene gl ycol
intragisteqnallyy ingiaxaginalbyp interpesivaedly. dorally {powiiérs) ointentsady drops), or

] . I ' such 30 as olive or
asa@%ﬁ%ﬁ%ﬁ%Pbﬂﬁéﬁ ?ﬁ?@ggggﬁégégggﬁP%WSSters such as

ethyl oleate. Proper fluidity can WD 2007/ 039112

PCT/ EP2006/ 009153 - 23

Compositions suitable for parenteral injection may comprise physiologically acceptable
sterile aqueous or nonaqueous solutions, stabilizers, antioxidants, preservatives (e.g.
ascorbic acid, sodium sulfite, sodium hydrogene sulfite, benzyl alcohol, EDTA),
dispersions, suspensions or emulsions and sterile powders for reconstitution into sterile
injectable solution or dispersion. Examples of suitable aqueous and nonaqueous carriers,
diluents, solvents or vehicles include water, ethanol, polyol, (propylene glycol,
polyethylene glycol, glycerol and the like), suitable mixtures thereof, vegetable oils (such

as olive or canola oil) and injectable organic esters such as ethyl oleate. Proper fluidity can
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be mai ntai ned, for exanples, by the use of a coating
such as lecithin, by the maintenance of the required
WE07/03d1€ si ze in the case of dispersions and BYI/EP206/009153
use of surfactants. These_ggqnpositions may al so
contain adjuvants such as preserving, wetting,
emul sifying, 5 and dispersing agents. Prevention of
be maihmired} forrexamples; b}f th@rtga@f greoating sush asrecithiy hyythe maintenance

vari.ou ntlbacte ant i. f unaal
of the SRR S FZB b e S0 O R e et shffants
acid, and the Ilke It may al so be deS|rabIe to
i ncl ude i sot oni ¢ agents, for exanples sugars, sodium
chloride and the |ike. Prolonged absorption of the
Thes¢ npapositidres xphyaalsaaemanmadjuvm mcbas m@semlmg\mma&cﬂmulsnfymg,

AT RS TSR T A e T

vario hntBAE R rig &ﬁﬁiﬂti‘f@ng&l afdnkd) %ﬂ @J&mp‘lé&e pa&rabaRUEklSrobatandig phenol,
Incorporated into slowor tinmed release or targeted

sorbidakidy end) theylikee fenayalso &s desirapieto walude dwioni¢ pgrsds fisexamples

and mcr ere y
sugafhySodtys FAOPR 0 PO BBeel pPhion G rh ot Bhceutica
formOfarPYe %Q%Iﬁoél%ult gy ftechbd iofi dapgnBgéslaying mb%dﬁ@tlf)m,r foroéxamples
sterile or sone other sterile injectable
alumigdinunenastearitans) gelggt. ore use. Solid dosage forns for
oral adm nistration include capsules, tablets, pills,
powders and granules. In such solid dosage forms, the
active conpound or a prodrug is adm xed with at 20
If ddsRa&! ardNBri HGYet effdd il @ ARibRA] Mieetdmpcunds @i iberihcarpatated into
as sodiumcitrate or dical ci um phosphate or (i)
slowf <|>11 lnecé reJease ardangeted, deélgel’b’oﬁys@mrﬁé‘lc as pohyjmgygaatrices, liposomes,
[ ose [
and pigpSRreto Doy a8 HEifks, SOPORSRs, 7Bl fhip@ a bacteria
retaifin@l fMedr £6r by ﬁﬁbqiohﬂmg sl livmghydentsr inahe dormeof sicnnhe o%er or some
and acacia, (iii) hunectant as for exanple,
othegstyu@rlmectabmmedav@ulmr@&r% Vi?ﬁ fosg¥st s, as for exanpl e,
agar - agar, cal cium carbonate, potato or 25 tapioca
starch, aliginic acid, certain conplex silicates and
sodi um carbonate, (v) solution retarders, as for
Solig @B@eeﬁmns Foabtdl mdndfinistratidns michide anpades Itahias,oplﬁs, pewders and
for exa uat er nary amuoni um conpounds é

granéast | "Eg@lm Osage TS, Wk 2RV LOMRRIAGIOF 3oy Ihanixed with at
leasglo¥18 e'lF'lglIt Z&gﬂﬁ&n oY | dakdlerfdoeK ba%n;‘lo%huxﬁ‘sclfr% or dicalcium

bentonite, and (ix) lubricants, as
phof.;ﬂiateem(“f)) Iﬁelerstai exteradels; ias rfosemplt,es;tawhgm dafitessy sucrose, glucose

a1 SIS Fap S MEloss, e

gela[ﬁ'nét gf)ﬁ@ rfyﬁtgf Rofldond, NsuchRe CARE aPici& @R} HRtectadR| @kSfor example,

osage
glycerol, (div disintegrating agents, as for example, agar-agar, calcium carbonate, potato or

tapioca starch, aliginic acid, certain complex silicates and sodium carbonate, (v) solution
retarders, as for examples, paraffin, (vi) absorption accelerators, as for example, quaternary
ammonium compounds, (vii) wetting agents, as for examples, cetyl alcohol and glycerol
monostearate, (viii) adsorbents, as for example, kaolin and bentonite, and (ix) lubricants, as

for example, talc, calcium stearate, magnesium stearate, solid polyethylene glycols, sodium
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forms may al so conprise buffering agents. Solid
conpositions of a simlar type nmay al so be enpl oyed as
wo poo7e8913i n soft and hard-filled 5 gel ati ne CRBEBEEP®E6/009153
using excipients as |actoseqqr mlk sugars as well as
hi gh nol ecul ar pol yet hyl ene gl ycols and the I|ike.
Solid dosage fornms such as tablets, dragees, capsules,
laurybéulfate amdti ngxtares| tberecfadn tee pasepdrcapsulgs; tablassitandgpillyibe dosage
shel I[s, such a€§nteri c coatings and others well
formy mayAlSp GOMRBSSPYIICIIREASCRY  cont ai n opaci fyi ng agent s,
and can al so be of such conpositions that they
rel ease the active conmpound or conpounds in a certain
part of the 1o intestinal tract in a del ayed manner,
Solidecampkitieonebf 2 siptiditypy rnanges be popbyehas filens ip sofy gedihard-filled
are polyner.ic substance nd waxes. The active_ ..
gelatyng C3BSHIER UPIRS eXCRIPDEL: a5 iaC??ﬁec?ro@ﬂg PSPl Y 6F igh molecular
poly&@é&%l'y@&l@ anWithd) HIREESAId d®aBe Bdrnisheuch e \gbleENdrap&sdcapsules,
excipients. 15 Liquid dosage forns for oral ) i
pills aodrigrinstes aan de preparediwvithheoatingseand shells,ysugh @s snigsiccoatings and
ermul si ons,. sol uti.Qns, suspensi ONS.c .SVr Ll ES.
otherp elghaop R 10 St e, BB B GunY SpRls AR i bsb BE of such
compBRARBSE tha2tREy rERMsE BRtaRtile taapburd drudhigouRdITIDN Lattairs pakt of the
In the art Such as water or other solvents,

intestivalutsict inzd dejayedamannen Fxamplassif embedding sompesitignsiatean be used
et hyl al cohol i sopropyl aleahaql.. et 0 e :
e Sl ool 300 S Bt AP0 o e in
micrBéRAYIENE] HoWMROlif apprbpbititey | Witle @Heyoplmore of the above-mentioned
di met hyl formam de, oils, in particular, cottonseed
excipights. gr oundnut oil, corn germoil, olive oil, cannola
oil, caster oil and sesane seed oil, glycerol,

tetrahydrofurfuryl al cohol, polyethylene glycols and
fatty acid esters of sorbitan or mxtures of these
Liquid'b8ésape eformsndort hirall ialminiflestiodeIndludd phaemacediitaliyntasceptable

the conpositions can also include adjuvants, such as
emujgionsi Mu‘égl@M@Pe@Fﬁﬂsﬁmsr@da‘ﬂW@u@pﬂdﬁ&l"r’i‘g‘o 4B ffive cogrpounds,
weet. \ ' . j . h t
e R s SR LR e P S R0 e it sl e
or dthi &lvensd)sfpdutdiizigg agents sandf emulséficasiphse foretkampleatthgl alcohol,
~ isostearyl alcohols, IE‘)Ol yoxyet hyl.erhe? solr blﬁtgl al;1d [
isopsanybi aleghobs eyl | carbanatey c¢thkk Acftatie teprylypisohol. benzyl benzoate,
' A t @6, binfamiB)36its2 4R barticular, cottonseed
pro@eg\ga@gﬁphp’grﬁﬂ%gﬁégg! tg ﬁlr’ gg[ﬁ %{P?l??wese lsubs‘tsancgs and tclgeonse?
oil, Igrdt@dnWiB0ben Gaf kill, RUTE KR @amid)d 9il5 8aster2Gil and sesame seed oil,

glycggﬂjngtgg:alt@ﬂgg ‘I\Wor mﬁ%q%%géq?)%g}yqé&t grlgct:ollg gl?d ?artt%f aﬁ:ﬁc? Ees"atcraras1 %lf %orbitan
or mixtures of these substances, and the like. Besides such inert diluents, the compositions
can also include adjuvants, such as wetting agents, emulsifying and suspending agents,

sweeting, flavouring and perfuming agents.

Suspensions, in addition to the active compounds, may contain suspending agents, for
example, ethoxylated isostearyl alcohols, polyoxyethylene sorbitol and sorbitan esters,
microcrystalline cellulose, aluminium metahydroxide, bentonite, agar-agar, tragacanth or

mixtures of these substances and the like.
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prepared by m xi ng the conpounds of the present

invention with suitable nonirritating excipients or
wa@zoroms2 such as cacao butter, polyethyl ene geGRBEP2006/009153

a suppository wax, Wwhich agg_sol id at ordinary

tenperatures but liquid at body tenperature and

therefore nmelt 5 in the rectal or vaginal cavity and
Compositigae foperegial j administipimsnare prefergblyf supresitaniest ophiclal can be

i Qi St [ f nd of this invention, include. .
presB0. B 5 0, B DY 2 e SIS B raing
excipienBooe tirries ARMI aeeacdd dfiites t IV dtRyI1ERN gl)fcbp 8P aV‘éd.grgoﬁtory wax,

.physi ol ogically acceptable carrier and any nee
whigly &g splid ot Qrdinary, eminerajurss bpv bpad kbbedy tempemurband therefore melt

: ' . he farmul.ations, e oi nt nent s )

in teLh Svagirl? VY DL Mot MR R eGP Bongrl Ssage ForhsTor topical

admirdsttatiop| ¢ft £ Gompotard 0 thik tikvehtibhanslGaP Birthneh®! Powder, sprays and
[ nvention. The conmpounds of the present invention ca%

mhaiﬂ“%% be incorporated into or connected to |iposones

or admnistrated in the formof |iposones. As is known

Thej activiee campondni piss admixedr endet Ssteelee cadditiombe withed phsivlogically
ac Bgl?)fsghol.i aiF?gS or_other |ipid si)b ances. Ljposones are
ce ‘%?r%‘ifp (Y SECHfish RIPICEYARUVES PUHg Hrof theepaliagisjag may be required.
Ophéakfiica Fsrmulkdfond Byd| d i W i -
P non-toxic, physi o¥€gé)?g§llélﬁt§’ glé gpﬁ)%lg‘gﬁg nmet gg%'gi gtg?étloréane also
contpmplagedashebigevighinftey stope of thirimwergion. can be used. The
present conpositions in |iposonme formcan contain, in
addition to the selectin binding antagonists of the
present invention, stabilizers, preservatives,
The @sfipduRdy 6f & praskrk hRventike- i i RhedS
. the pghospho_l [ p?{gs and tﬁgﬁﬁﬁg?gsr?g?%‘ﬁ@ﬂ%ﬁ ﬁfétg orCdtnected to
lipogameasjor amdnistrased in the fonmof bpasomentAwisiknowhbn Hedat, liposomes are

| ar Il kngwn.in the art,.
send BRI BBl of A 5 e, Linpsgmes o ormed by
monbi draaltil il at hyd@RIAATGd 8ry3 G thal SreldispefsedSAZN Rjueous medium.
nodul at eors, antioxi dants) appropriate for the

Anysrogetaxic physisilogigallycasepriaiie setahwlined lipidegpahdedf fimming liposomes
S l.s.: acti.ve ingredient in.the .. .

can B WAL, RO BAEDSs Bln ' i obRTIoRR robBin A adeiiop to the

selecti bindinftantagonistsaoibths tpratntiiventfon, BEbREERNprebdt@htives, excipients

eff(f, tive to _obtain the desired therapeutic response
and {the 1§e-p£‘i‘ft ipreferaed dipidscase ithe phesnholipids sadothe phosphatidyl cholines

leciffifd)Nboth "Bt U .evel . therefaqore .

(emc epgnds or%h%rﬂgan éiegﬁ%gkte‘ﬁfgﬁggg%?%%hg BPpisE are gﬁﬁt gin in the

art. route of administration, on the desired duration of
treatnment and other factors. The total daily dosage

of the conpounds on this invention adm nistered to a
host in WD 2007/039112 PCT/ EP2006/ 009153

Non-parenteral dosage forms may also contain a bioavailability enhancing agent (e.g.

enzyme modulateors, antioxidants) appropriate for the protection of the compounds against
degradation. Actual dosage levels of active ingredient in the composition of the present
invention may be varied so as to obtain an amount of active ingredient that is effective to
obtain the desired therapeutic response for a particular composition and method of
administration. The selected dosage level, therefore, depends on the desired therapeutic
effect, on the route of administration, on the desired duration of treatment and other

factors. The total daily dosage of the compounds on this invention administered to a host in
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-26 single or divided doses may be in the range up to
50 ng per kil ogram of body weight. Dosage unit
WwWE200p039112 ons may contai n such submrmul tipl es t hRCEBP2066E009153
may be used to nmake up thesdaily dosage. It wll be
under st ood, however, that tﬁe specific dose |evel for
any particular patlent whet her human or ot her
smg};‘nm@mde@, dgsegi gy e unpthn rangeavp ¢d 350 (n‘lg fpar:kxbas@axﬁ of body weight.

Dos él: Jnldgclxggpcg WtIOélsgnga(&qﬂt% P?}gﬂ%g{lﬁtlplgf ggfreo(g]ag ?ég%eﬁésp@ﬁo make

up thedaity do&igeOTt, wiloB® ufdrk8sd, hdwiever, MRkt HE P& A0 Eioéaahl%vel for any
severity of the gartl cular disease being treate

partigylar |Pé¥]¢flir whether bempoon Qﬁleofanmtraé pilbdependi upoani varietyref factors

nt R SR L ARG 2 i S5 BRI, s

of abwkptivhadindl Xcrelibg, coRbRMORARitPsthblEuRé SREME by
may be adninistrated to a patient tg treat S‘Chrl%&&gpamculalr

' dlse@i?stiefflﬁctfff afed. pul nonary Di sease (COPD), acute |ung

injury (ALI), cardiopul nonary bypass, acute
respiratory distress syndrone (ARDS), Crohn's di sease,
septic shock, sepsis, <chronic inflammtory di seases

In Pﬁﬂmhlaﬁsﬁlﬁmp%&h& oﬁtmﬁgl‘éséiiﬁf iREntibh Smay2 B uEé@ﬂé”ﬁEé?'advariety of
15 arthritis, and reperfusion injury that occurs

diseassp Ir@ﬁﬁlqﬂgt%’@ﬂﬁwlpﬁ@@ celsceld kepognitioh @nd sdhesiams Fer example, the

r t [ matl C.S
com?&grrcfg &{’Wle &P krﬁ)@h on tm Flﬁirrz Q{ﬁﬁdﬁ :Ial é)ag%qtésc}gqag Chronic

ol nNmune di sea

Obs{ractivet thmtﬁlr)t r2i3edsy W(@@PD)*” giae! l@ﬁ%yﬁglﬁ?t O’[TH) aE!Qrdlopulmonary
i nfl ammat qry bowel disease. In each case

bypaspfasiil ToePiEARID htises smr%m&ﬂ&, Gphnisalifsness srtic shock, sepsis,
v [ h [ a]one art
Chrompﬁlzgﬁd:n%ggﬂg?yl c(g yé}ag'{ll ve c ot“ |’t | {%m‘t éio g“%ilsp Cl}?“mato‘d

arthétGs, meé depeffusion finjuryethbnogtrs fbﬂoWﬁlg&ieﬁﬂ aft@skQ dHokes) atﬂﬁ%sclemsm
a conbi nati on of the conpounds may be adm nistered t
and preapn frapsplants, Eapnaiic 9192? suiiiergany failues  aumimmune dlseases like
mulGOERAK Al 3%
SRS, By 2 a0 b 3 Mt b
diseae's e eathechsw) arh effedtivecamidunt af hies E@pouisls tof@hdd pRSE@Rtinvention is
ding of E-selectin or

d te the Dbi
adm}i“@g‘iogégﬁ?f “%Loar agé’F“‘e‘g’f?Irﬁ’rﬂalal?ﬁ?ewi@@a@etwqwnn@tm|taa@atxent in
need 6F dudh Sreb it A€ id A8 %M%TH% e b Qu)ﬁﬂbﬁ?tl&{ Sf’a{hg%gg%m%mfs may be

25 nodul ation of th I nteracti on
admtr@stgr@d rig af patiedt unn@dnef sucht @iniihisoatiare | The, cottpdands of the present

1nvef19 n mag gkg%ﬁl ag&’fi{ﬁ% d[e troﬁgfglt l gnd %g?éé%&@n%e%law with cell-cell

adhe@ﬁiﬁﬁ&ls@ﬁb prevedk ¥omPourids Ptodifie B BIMB% BE8.deleclil B P- selectln or L-
nmet astasi s of certain cancers and agoni sts Of

seleqting @ny glisease Hiap g rebased defthik interactiem maynpoterdtiatle rbe fraxtéfs by the
modﬁfanSﬁ‘ P &lis binding interaction.

In addition to being found on some white blood cells, sLe? is found on various cancer cells,
including lung and colon cancer cells. It has been suggested that cell adhesion involving
sLe” may be involved in the metastasis of certain cancers and antagonists of sLe” binding

might be useful in treatment of some forms of cancer.
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WO 2007/ 039112 PCT/ EP2006/ 009153 -27 The use of the
active ingredients according to the invention or of
w@o®nesd1e2 or topi cal dermatol ogi cal conpositi PCHFERIDEI009153
an effective content of acthye ingredient according to
the invention surprisingly enables effective
treatment, but also prophylaxis of skin ageing caused
Thepyyse eoft the rastive dngrediantsi assordirfgatnt tresinventidmeot of ensmetic or topical

ticularly relates to yhe use of compound, of .
derrfblokl Gimplostifos \ifarcasfebfne Fonusieof b EBRicPbhccpming to the
inveRti6P AueprisiHglyP lendbl 60 B tIve g i ; -

c:orrpogiﬁ%r i gir%.}ol.o The armunt@%agggﬁtgf% h?ﬁgga@? F %a)ggr?goslﬂ(ﬁ% agelng
causgd by extrinsicgind antsinpie fictenm t her eof corresponds to the

amount required to obtain the desired result using the

cosnetic or dermatol ogi cal conpositions. One skilled

inthis art is capable of evaluating this effective

‘The aiiRbition \Mattiilarle RARES t8NtheNBsdQJFT ¥ ldnyfouldeds b tl%i g) or a

i ndi vi dual on omit is applied, and the tinme o
steregisomesist iferm  therepf ofer dtheamrapatitionobf nageistmetie, of nderatological
ic or dernmatol ogical 15 conpositions according
com@%ﬁﬁﬁé i nvention, the compound of fornula (lI) or a
stereoisoneric formthereof may be adm nistered in an
anount representing fromO0.001%to 40% by weight,
preferentially 0.005%to 30% by wei ght and nore
The gmepat usge jof theyactivesrpnpoonder dsterz0isprberiaeim theredf@orkesponds to the

. _g@spect. covers,cosmetic conpositions conprising, .
smolt SR REPORBT EF SRS G GG, Bt sl of glepmatdiogica
compbeitieni Onsdkiled|ig @lsit afNS cHRBIELSS é%ﬁ&ldaﬁn% HiS efbltie amount, which

onent, _e. cosnetically tol erable conponent

conp .e.9. a met | , & ;
depends omhe,deghystive aseds tke imiaduahonwhonofit islapphied; iaodithe time of this
nent PR [ ical . medi ym of the cospetic, .

applgegmg'grrpqgs foslgdne Elﬁ cgr ‘?n‘g &%g@ﬁédei’ Avehtsi SPFMFHE f’ﬁocggmat‘ﬂoglcal

comgesitioral dcgoiding toled inverition, fiedoftgoundier fdPQu?aOgy 6P 3 Ykdedisomeric
ng/EPZOOG 009153 -28 consideration. Wen the

formy, therrof imay: benadErinisisredi it aih ameunt raprcsenting Hiooh 81001 YntwA0% by
1 iallP PG f I % 80% by .wei ght o

weidntepreRkian B E 2090 7 st A Prefeaiy B 0.01% 10

20%tbyeweightal wei ght of the cosnetic conposition.

A further aspect covers cosmetic compositions comprising a compound of formula (I ora
stereoisomeric form thereof and at least one cosmetically tolerable component, e.g. a

cosmetically tolerable component for skin applications.

The amounts of the various components of the physiological medium of the cosmetic

composition according to the invention are those generally included in the fields under
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5 Thus, the cosnetic conposition should contain a
non-toxi ¢ physiologically acceptable nediumthat can
whzoappitired to human skin. For a topical appliRGUVER2006/@I153
the skin, the cosnmetic cqmgasition may be in the form
of a solution, a suspension, an emulsion or a
di spersion of nore or |less fluid consistency and
considergticn.aWhgn Hegesistetie comppsitipyis & emslsians therprportion of the fatty

obt ai ned [0S REMS\b a fatt [ :
phasg RS g W mn”™ S 0o iy Sy aha BFIEFuol L Bsh FAIRCHDG by weieht
relatide #fthe tAaCRSIERL 6fGh€ BdRARSIc cofpositiohhe form of a nousse

or in the formof a spray or an aerosol then

conprising a pressurized propellant may also be
provi ded. Al so the conpositions may be in the form of

a haircare lotion, a sh 9] [ opali t 1
Thusy B B b b Rtah SAR R, g MR BANAGBRGIY Boceptabl
medififr€ 83 Qan AR a;;[ﬂ’iﬁd tol lganal Biint Fer habopicall Agplicariyn ad ke blein, the
0

in the form air dye or hair mascara. 15 The .
cosmetis reomiposisionpaasi be im theoformned 3 SUlEHER.oh SYRGNSAPM @n emulsion or a

.__canprise _one or, nore. ot o [ . .
isp R hE TR phaell dfii ARbisienBE i, Eedialiy “Aglit of sgmi-tiquid
cons{steddy 2 BBfAthed! BY NUikpdrsiag @dfity i pese ihoan i aymieausc phase (O/W) or,

aqueous-ghase or ol ly-phase thickeners or gelling
convarpehy, EW/Q)es pliemativelae esh & soynadiceoppositign i Hiefgitaof a mousse

. the o i OJRRSdekd o e LGk S |
or ‘%I?lﬁgfgﬁ gﬁ? Sérrag'ani C #Hﬁ%ghgﬁg:lro hg’fé%éﬁ&%ér‘?h? ﬁdeﬁ#bgrgm ofmay amo
be pfovidedPAldd ik @6mPbsitida@pabe i tesformrof adraware\etion, a shampoo or

fragrances, hydrotopes or electrolytes, neutralizers

hair (ca igjpngr; ﬁgliquy} LS 14 $oapy aaggafqllrlg)r’rla Ob & foamng cream or gel for
ni ORI.G., . C nmers,
cteaih ST 105 TP ARIGHA 6t bacdaptmotty
ani oni ¢, nonionic, cationic or anphoteric
filmform ng polyners, mneral or organic salts,

The CO3hRtiL NbrigiRtiohs oF WeUiR@ntibieeaf alsdScdhiprisosn®tdrCmore other
conpositions nmay be used to inhibit the

ingredients -usnallyrempdeyed iy thee fieliy Lunder (fensigeratieiht selgetedn fropn among
al.so relat.es to cosnetic c i Lions. i SJ: .

ot G55 TR, S GOTRAR 7 PUESRGLBilinds or et

agertfedfQtuffshéat iafe UWORMIS @ thdenaivaiess thet casmiarientomposition, solid

cosnmetic prophylaxis of mcro-inflanmmatory ) )
partisgsciuch @s smingtl o ozgray GHors19r wementsandhe Geroy 8§ microgarticles or

Cospmgtic ¢ [t ri.si s
nan?;fa)r&g?s, %ressgxg@gg%sé gﬁg:f&lnge%mdr%&oggs G ORI n@fitrd1 e badifying
or basifying agents), propellants, anionic, cationic or amphoteric surfactants, polymers, in
particular water-soluble or water-dispersible anionic, nonionic, cationic or amphoteric

film-forming polymers, mineral or organic salts, chelating agents; mixtures thereof.

The cosmetic compositions may be used to inhibit the micro-inflammatory cycle. Thus, the
present invention also relates to cosmetic compositions comprising a compound of formula
() or a stereoisomeric form thereof that is used for the cosmetic treatment or cosmetic

prophylaxis of micro-inflammatory conditions.
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thereof that is used for the cosnetic treatnent or

cosneti c prophylaxis of skin ageing caused by
WO paorjosgiiz factors are al so subject of the preBEHEP2006/009153

invention. Intrinsic factorgg.responsible for skin

agei ng are genetically programmed determ nants

i ncludi ng .age, 5 hornonal status, and psychol ogi cal
Cosmgli¢ 6pmPpORHANSICOMRRIEHRS B camppund, o€ formaila fyrosdi statesispimeric form

{C L of . the present _invention may.. .

ther IR L FACRP G oBHRerl ulalReRL 67 ElimeieotiBPbuaNs Phkin ageing
caused dye thteingis factors henglkd Gubject BF tth® Préadntt vedtidr): InfiidRe factors

the present invention relates to cosnetic conpositions
respeRRlE; for ngkin esingoAsso aeretistlly programmed) dgferminants including age,

I SOTEY f and at |east one further

hon@%@?regtt%%’aﬁf sgglioﬁé%le%l%{tgr ient, e.g. an UV-bl ocker or

proteins. Dernatol ogi cal conpositions conprising a

conmpound of formula (1) or a stereoisoneric form

thereof and at | east one dermatol ogically tol erable
Besidg nepsasticallys 1gactiye g meredients ghe agqspeti¢ scarppasititniseof the present
: .n.appl icat | . e al so _subj ect .of .
invefGR ARG Hisd Al o0 HER e B ot an TR anfl bencfica

actidrhart the 3kinb@huss éltk fregent ivvei@omRlad s ico stheti COMRSItTon® BSmprising
described here are identical to the cosneticall

a cqmyraind pfeformy, Ha firsa stereqisameriedform thereof | andeatt leest. orofurther
COS tfcﬁfl% infveel giCHF Iat . Qxfl Lf\hbﬁ)ck&vo? %&dt&lﬁs.ar e
dermat ol ogi cal conpdsitions conprising a conpound of
formula (I) or a stereoisoneric formthereof that is
used for the dermatol ogical treatnent, dernmatol ogica
di agnosi s or dernmatol ogi.cal prophyl axis of .
Denn?fe?q&lqahfpglmfleworemm& Re@gpopad ph formula €l oara stergoisomeric
forn} AN A AR bie AR Ghi0A Bler MIERATbYIAL R 0.« dermatologically
tolemblerceuipeoenfocskinapplichtomoretaatsubgctisfae fventidie
dermat ol ogi cal treatnment, dermatol ogical diagnosis or
der mat ol ogi cal prophylaxis of itching and skin ageing
caused by extrinsic factors. Extrinsic factors
n 0 [ eral ; r .
D OO aomparait il B HRCRed, F' B, deppacologica
compositipmphdesoribecd hervy aret identicahdo ahé @psmdMalP QdleRibdel t8mponents as
P2006/ 009153 -30 at nospheric pollution, wounds,
PONENUOR-aumat i sns, anoxia, cigarette smoke,
hor nonal status as response to external factors,
neur opepti des, el ectromagnetic fields,

defife i/8

A further embodiment of this invention are dermatological compositions comprising a
compound of formula (I) or a stereoisomeric form thereof that is used for the dermatological

treatment, dermatological diagnosis or dermatological prophylaxis of micro-inflammatory

conditions.

In particular the invention covers dermatological compositions comprising a compound of
formula (I) or a stereoisomeric form thereof that is used for the dermatological treatment,
dermatological diagnosis or dermatological prophylaxis of itching and skin ageing caused by
extrinsic factors. Extrinsic factors include environmental factors in general; more

particularly photo-ageing due to exposure to the sun, to light or to any other radiation,
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gravity, lifestyle (e.g. excessive consunption of
al cohol ), repetitive facial expressions, sleeping
weo®irosams, and psychol ogi cal stressors. 5 | n BCHEP10061009153
to dermatol ogi cally inactivggingredients the
der mat ol ogi cal conpositions may al so conprise
dermat ol ogi cal | y or pharmaceutically active
atmpsphedeli pollwionThweundseinfectivost tianmetisman anakiap digdratteSsmoke,

el, ol ogical co sitions conprising a compound .
rorneFTES 005k 35 RRBH. B0 B s SRR it
gravty, llHéesjle QBS. feMEdshior BAsURSRINOST ﬁf%bhéfq,ofepetitive facial expressions,

pharmaceutically active ingredient. The

slecging pesitionsyiand Ipkychetogistahstrasserst i cal |y acti ve
i ngredients that can be used 10 for the dermatol ogi ca
conposi tions described herein are defined as the
In additioretol deainhtplogally mactivegng@dients shetiihatelbgRADstnpositions may also
Dern&tolﬁgiqghly og harmaceutically active ) )
COMPH S WIUh OpR irglly) actiye ingtediegtsnEhiise Hie|pyesent invention
3 ol ] 1 ne . :
elsopfeldostlo BARRIGHGT FpdSlioRCribidd 7, o OF formuta ) or o
sterghasomerio| fogn abé¢reafoarplosti keasy ngie clartheri ddnmgtotogicallye gﬂhdnﬁhfceutically
.farnul.a (&% ra ?ter oi soneric formthereof and at
actiyedngiEdignte The frmaiologiaaliy of Rearpresytically agtiys ingredients that can be used
for B AeHARBIRIcEP¢InpRIHbhY BescABLALER tarE R RALS rt{noz E8niefically active
. that is used for the dermato og|c§¥ treatnen
ingredients tefinedi abave. Meagawbigicaly atqharhadeaticatiy! ackive pipredixits can be
. f mcro- infla ory conditions. In particular, the
iderficalfThe rastrBiiesbric ot lnhins aetrined o e avention.
conpositions conprising a conpound of formula (1) or
stereoi sgneric formthereof and at |east one further
Ano%t?f osé'LWaft 8f &k erasent pversionr #ra cdarmptelogiopl sempesitions comprising a
j ice ap@ct e i it ed.faor, the
compE S PREmGRR07 ez SEoinbl? fon (héett® G Rl “ope furter
dermigologicallyogi phdrmacenyibyllyaadtive dfigrediedti ch@rac@eAgkdsifi thattid Qiséd for the

caused by extrinsic factors. Ageing of the skin may )
deriigetiel Yealienh Shymatolasikel AERNT 9 dormelolagset propty s of micro-

infléthitbRSdonditiBhd Or s Therefore, the present invention
al so relates to dermatol ogi cal conpositions conprising

a 25 conpound of formula (1) or a stereoisoneric form

f 4an l. . 0N urther pharmaceutically or . .
in AR o ol 050 D0 S S RPLRE b s
comipburids ofisfoeintilar (I e a caswsibohierdN dotie 'th@tS! afd Gl least one further
treatment and cosnetic and dermat ol ogi cal prophyl axi s

dermgtolegically erhargacentically astjvesingrsdisnteharasteriaed inthat] in s wsed for the

xird nsi o f . 74039112 . . .
e 76 B oo R o bl o of ehing
and skin egdingcausal by gxtdsisfactbgr t he preparati on of a
cosnetic

Ageing of the skin may also be caused by a combination of intrinsic and extrinsic factors.
Therefore, the present invention also relates to dermatological compositions comprising a
compound of formula (I) or a stereoisomeric form thereof and at least one further
pharmaceutically or cosmetically active ingredient characterized in that it is used for the
cosmetic and dermatological treatment and cosmetic and dermatological prophylaxis of skin

ageing caused by a combination of intrinsic and extrinsic factors.
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conmposition by m xing a conmpound of forrmula (I) or a
stereoi soneric formthereof, at |east one
weawmesdical | y tol erabl e conmponent and event ual PGT/EP2006/009153
further cosnetically activezjngredients. In
particular, a process for the preparation of a
cosnet i c. conposition by mXxing a conpound 5 of fornula
Another  espbodirgent ; @fo thit Amsienidort ds 1 prosessofor the premesttioonef a cosmetic

i 1.y _tal erabl t and eventual l
comTRE b Bkt 5 AAE o€ RUBEATH B ST oot ot
one cosmpnigally oRrabitcdontaerit fdevdnAlly firthe 2 RY MG 8N iBfredients.

compound of forrmula (I) or a stereoisoneric form
t hereof, based on the total weight of the conposition
In phiicHRiaGbcesd fok BeSpr |1 deals
pWi tc h a gfocg esso foe:‘p rtb‘ﬂ%ﬁ%?’e"ggr"éﬁn %%%ﬁsgéﬁﬁg%g%giaccﬁm pound
of faromrod) e wsterediSorbgricnorth tigereofeatritastiont @smewdatiy kdlerably: cofmponent
a stereaqisoneric farmthereof, at |east_ one L
and QualS sRE S argeieR oAl inegeshistm eIy ibE Epasiianigcludes from
0.010416 6% BY eI Yt domiHolid 3¢t i '
2007/ 03°9?§i]2. /EP2006/ oog’lggml%ﬁﬂ%gﬁ%tg&fsﬁé“wc form thereof,
basegdqmpbe tial wéightd the empusitiomvie subjeat offthis bvestyoit. hesi zed
according to the follow ng general synthetic schenes.
SCHEME | R3 OWe EDC*HCI Ove R3 H2N/ | WR2 + Et3N N
A flrthier Wife2t dehlsl WitRd proédsOforaWAPrdpibation bf %ehn%ggifgl YR position
DCM MO Ove 3 R5. n =1,2,3 2 1 BBr3, CH2Cl 2 H R3
by mygpe @ fprppeundzof fagmuls (Bpey pistoreadppraens fam thes@iiENE least one
derf@floRBichi 1+S | nert . .
e = (r)r% pclﬁléf 20%%%%{ {)(‘?Jg{ré}lsm tt ﬁﬁcﬁrae%t?tqalw] qﬁxrthér sﬁarmaceutlcally active
ingré@entsret hyl ami nopropyl ) - N-et hyl car bodi i ni de (EDC),
triethylam ne, 4-dinethyl am no-



pyridine (DVAP) and a carboxylic acid of type (2) in
di chl oronet hane to give an am de of type (3). Amde
wmtoorypa12 3) is further reacted with boron trikCTEPHE6/009153
in dichloromethane at -78Gyt.o obtain the
correspondi ng 2, 4, 6-tri hydroxyphenyl of type (4). The
synthesis to sequence shown in SCHEME 1 |eading to .
Manyc of leucatepdinds of 4he ipzesant inyantjorr aai ciedsynghegized according to the
bui | di ng, bl gcks 1. ke (1) but may be generally applied
folloype.geperg) Wé’?"“’?-clﬁf“t%é- bui | di ng bl ocks. SCHEME 2 Owe
B(OH)2 6 ring OMOOW 3,~, OBr ring OB Ow 1. P
P d(PPh3)4 NaHCO3 MO M 57 Ow OOWw O LiCHTring
OH (COCKringCl 7PP MOOR I / 8 MMOOW 9 W
SCHEMEOT7/ 039112 PCT/ EP2006/ 009153 -33 |n SCHEME 2 a

br on®hat ed ar omat i@Mer het er oaFBff&tG'c estame of H R
HENen L wiype (5) racoied  Giller i ner th copli sNon W._,
W t | 4,0-tFi et i¢nyl bor gni ¢ aci d uffiler !\4R
Suztky- type hasteLopgit i ons gﬁhPP Nl OB@ueo v R
sodiqUR] bi car bonat e, i n di met hox ane) to a radyl &

type (7) whitck3 s furt her hydrol i zed wi th aqueous
l'ithiumhydroxide in 5 acetonitrile to give the
correspondi ng car boxgll i c aci dp48) which R converted

to a buil di ng' Bk &kClaf type (9) iy Heacli ogywith
oxal yl chl,oride -THCanhygr ou I o ane. R?
O
OH

2H,0 HO

4 RS

s In SCHEME 1 an aniline of type (1) is reacted under inert atmosphere conditions with N’-
(3-dimethylaminopropyl)-N-ethyl carbodiimide (EDC), triethylamine, 4-dimethylamino-
pyridine (DMAP) and a carboxylic acid of type (2) in dichloromethane to give an amide of
type (3). Amide of type (3) is further reacted with boron tribromide in dichloromethane at
-78°C to obtain the corresponding 2,4,6-trihydroxyphenyl of type (4). The synthesis

10  sequence shown in SCHEME 1 leading to compounds like (4) is not only reduced to Y-H
building blocks like (1) but may be generally applied to all other Y-H type building blocks.

SCHEME 2 OMe

o MeO OMe
4 OMe —
p

Pd(PPhg)s, NaHCO3




SCHEME 3 Ove Cl 0-, R7 ring p H2ZN O + CO2Et MO Owe
10 9 pyridine DCMH W NO, R7 ring p CREt 0/ 11
WOBO7NE11A OH THE / MOH Ove H 07/ Rring p | KOZEP2006/009153
12 MO Owe 1 BBr3, CH2CI2_3378C 2 HHOOH NR ring p
CO2H 13 HO OH WD 2007/ 039112 PCT/ EP2006/ 009153 -34
In SCHEME 3 an acid chloride like (9) is reacted with
In SGHEME 2 aferomfinajecharpaiiatic pphet¢rbajomatieaster bfganerell type (5) is reacted

undéérgir'}lg{étg%ogﬁ I;(%ngy{é/{r%?: illg,gl-tplmde h%t)](ly}%e%gﬁ)topgr{}ce )ac{do (g)olrm etr hSeuzuki-type

basic conditions (Pd(PPhs); and aqueous sodium bicarbonate in dimethoxyethane) to a
biaryl of type (7) which is further hydrolized with aqueous lithium hydroxide in
acetonitrile to give the corresponding carboxylic acid (8) which is converted to a building

block of type (9) by reaction with oxalyl chloride in anhydrous dichloromethane.

SCHEME 3

OMe @ SN 0— R’
P 2 A \
O O + WCOZE
Z
MeO OMe 10
9

pyridine
DCM

H o—R’
OMe N ‘{
0O F
® "
MeO OMe

LiOH

THF / MeOH

H o—R’
OMe N Y
\
(D o
0O F
® »
MeO OMe

1 BBF3’ CHzclz
-78°C

2 H,0

H o—R’
OH N %
\
Sinsias
0 P
o e
HO OH



(11). Alternatively triethylamne may be used for this

reaction step. Ester (11) is hydrolized with LiOH in
wWORENMITHF MeCH to obtain a carboxylic aci d PCREPZ00@)09153

which 5 is further reacted_wyth boron tribronide in

di chl oronet hane at -78C to obtain after follow ng

aqgueous_wor kup correspondi ng denet hyl ated aci ds of
n S‘ﬁ%@w@ chlppdedike9) ietpactied ovith enranilimeStHEeErB type (10)

und%e%gidggorfdgn&l% fég‘ﬁg 1p|ctghl<%rf etwpg%§onl *&éﬁ%ﬁ%}%ﬁg ing anilide
(1 l)ap«pllterﬁ@h\te@ ahbth9lahﬁﬁe Yndy thepasdauifdditkig re@ét%k&epl%s@i‘ €11) is
esent invention is furthernore illustrated th

hyd%l?%wth&I%IpméﬂéﬂNatruT\}E/l\@@ﬂrm @lyamjascaﬁbooayhg Eclﬂ like (12) which

i ks Sl ORI BT S i st

folldwvil dbdus Iworkpp cHRES deMdthylatdb acidé ot
s MG 3 EOR Ny

sequgnee go“{’[‘alnzsqﬁ@’[ﬁﬂ Iqading t%mdmbkzdw)/ ISBQtquﬂy reduced to Y-H

S SERACR O3l 3005y A5 LR {59580 i

blocks.

10

The present invention is furthermore illustrated by the following representative

examples.

15 EXAMPLE 1

3-[2-(2,4,6-Trihydroxy-phenyl)-acetylamino]-benzoic acid (18)

SCHEME 4
OMe \O
EDC*HCI o
M
coM HaN o Et3N ©
MeO OMe DMAP
LiOH
H,O/THF

2 H,0

H OH
1 BBr; DCM omaxyN o
- 80Cc
17
OMe

MeO
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EDC hydrochl oride (122ng, 0.64mmol) and triethyl am ne

(89L, 0.64mmol) in anhydrous dichl oronethane (3.2n)
w@pw7es9112 for 5min at rt. Add PCT/EP2006/009153

2-(2,4,6-Trimet hoxyphenyl) cetic acid (14) (101ny,

O45nm3|) and DVAP (8ng, Oamml) and stir for 10m n.

Add ethyl 5 ester (15) (70ng, 0.42mol) and stir the

r eden dn(1ds| fgtlowmgov@thmghdom i an anfiydraisiNeattiosphere.) Dissolve

S TN AT g W
dlc}ﬂbrﬁhieﬂfaﬁﬂﬂ EﬁlﬂL@ aﬁ3 stit f’(ﬁ@mﬁﬂﬁ rivasdy QJ@ 4%°mﬂn@€ﬂx¥¥)henyl) acetic

anic layers with water and brine and d

acndl\ﬁdgls@&lnme Avemel) ged DMAB &Bmge@06mechaby ambsmréor Riminf Ydd ethyl

o[RSl BERD O e PTG i o

reactin 4016itid wmtsb@we@ WHCRESI W ABy WA ie R SEFAPAE |
met hy|. ester (16) aikﬁj; white sol i dm W a%fs[ gxtract aqu.

- layepwitkj dichloremethane 3 timgp)and wash|the @m‘tmged cha@uga)tees with water and

brm%%%?%t&%%) %&gév (s]0¥ve§1t pﬁqder%géxg % é?e%%u:ﬁ) }!’_Iurg')\'/R gude product

by ;(rsparﬁl\}d) I:ad&l 8Hro(n??att)og'ira]b1|)y1(sfl_1|;cb8geﬂ $0PE, EQOA(?/C??I (wtl) tb dbtain 3-[2-
r.s

56
@, 476 E‘Flﬁlftho’Fy‘Pge‘{)tl) ae_pt)plpmylg]-i)emg 'aCWl(IQchQ’U dster (1}6,) a31a:wh1te solid

|
(145%1%]9]5?2) [}@6611%}%@? OXYy*- p%‘%%f ace f/q%axﬁer%ﬁl%eln Agp- Lhem. Soc.;
200201 24; (84 2312-22961 SH KMR (400ADHE, COCBIIR Is, ITHEE3 (3,3 s 3.84

(s, 63073 ¥ 2kl Hnb HE SR a0 308 (i M = Bobieba? Fochwis bR 7. 8 rad, 1
B "ﬁ KRR T L et R0 i B B 2 L3,
58560 3 kol 88 31525 Fishetlord PE%@&P%‘Pﬂ?‘ngtOi@ﬁ%ﬂ%a%@) methyl

16) (140
esteaco%) N((HZ ﬂl(g:ég%;’fﬁn(g?%‘{ﬁ(}? (25. bﬁw Gt Srphhdi add HMJ'\A&u JiOH (2.0mL,

2. Orle@ol)ﬁStH)rea@loggm(xglre 40hypt rt7Qn@1c@1treac110H mlxtm:e Vcoshhg path) with 2M

a8t 0 0, i e o e i

brinel and diynwalh Mﬁﬁfyﬂfo&ﬂﬁalm [at(mmﬁhﬁtﬁox?lp?ﬁ 1Y“4cetylamino]-benzoic
- Tri met hoxyﬂﬁ%qﬂyN acet | am no] - benzoi c
I

acid {47 (10T, 3R s bbizs DDA (5,2 H); 3.84
G T 5008 629 G W R () re£?§5‘%5jﬁ% %6 GRd Aoy - 7.8y

7.833dn1 HI, ak= 871${2),681b|9 @riset H§) oW y warming up for
additional 2h at it. Add dropwi se ice water, separate

| agedps3 dMRe @llovaRE réddton LIS e W atnrhnhﬁhgﬁg I\(zfjltrtnb%g%%#) Dissolve

Wash conbi ned organic |layer with brine and

3- [ng;glgf@]nn‘pquysphemgl) agqty;l@,m1m]@umlc bgcupr(éﬁhr(hﬂmg &B9mmol) in
o SRS, MU ORMER, S i RSB Caou.
2.55amnel).(SkB)thé 226H0n Bdfiredfor 60&‘1% hOWSSE and after slowly warming up for
additional 2h at rt. Add dropwise ice water, separate layers and extract aqu. layer with
EtOAc (3 times). Wash combined organic layer with brine and dry with Na,SO,. Purify the
crude product by preparative RP HPLC (gradient, water/CH;CN 95:5 to 5:95) to obtain 3-
[2-(2,4,6-Trihydroxy-phenyl)-acetylamino]-benzoic acid (18) (29mg, 22%) as a yellowish



WO 2007/ 039112 PCT/ EP2006/ 009153 -36 solid. 1H NWR
(400MHz, CD30D): 3.69 (s, 2 H; 5.97 (s, 2 H; 7.43

W@ 2007/03912 J = 8.0Hz); 7.76 (br.dd, | H, JI = PCBERP6/009153
7.84 (br.dd, I H Ji= 8.1Hg}; 8.17 (t, 1 H J =
1.8Hz). EXAWPLE 2 5 2-Methyl-5- {4-

[2-(2,4,6-trihydroxy-phenyl)-acetyl am no]-phenyl}-fura
solid. THBNMR (400NHez, CBgOR): (3169 (ss@ﬂ@x/é.%? (s 2 &% 743 (B1 1}1!9/ =HPHz);

776 Gt 4 27 0EE 6t LI P REH €1 PRSP H, 9% o)

tri hydroxy- phenyl)-acetyl am no] - phenyl } - f uran- 3- car box
ylic acid (19) is obtained as a beige solid. 'H NWR
(400MHz, CD30D): 2.66 (s, 3 H); 3.68 (s, 2 H; 5.97
(s, 2 H,; 6.89 (s, 1 H,; 7.60 (dd, 2 H J1= 9.1Hz, J2
EXAMPLE3Hz); 7.64 (dd, 2 H J, = 9.1Hz, J2 = 2.3Hz). 15
20 WD 2007/039112 PCT/ EP2006/ 009153 -37 In the
5 foll ow ng, the preparation of internediates is

2 Mty Tnid 4y iy bR ORI it sy BifbpR g car oyt
acid %

SCHEME 5

H
orPsN

o

19 Ly
HO OH

CO,H
10

According to the procedure described in EXAMPLE 1 2-Methyl-5-{4-[2-(2,4,6-
trihydroxy-phenyl)-acetylamino]-phenyl}-furan-3-carboxylic acid (19) is obtained as a
beige solid. '"H NMR (400MHz, CD30D): 2.66 (s, 3 H); 3.68 (s, 2 H); 5.97 (s, 2 H); 6.89
(s, 1 H); 7.60 (dd, 2 H, J; = 9.1Hz, J; = 2.3Hz); 7.64 (dd, 2 H, J; = 9.1Hz, J; = 2.3Hz).

15

20
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Br O\ S OWe 42 43 B(OH)2 NH2 44 NH2 5 Step 1: (The
followng reaction is carried out in an anhydrous N2
waronepher e. ) Di ssol ve thiophene-2-yl-acetic BCI/HP2006/009153
met hyl ester (42) (2.0 g, 1378 nmmol ) in anhydrous
chloroform (9.0 nL) and glacial acetic acid (9.0 nlL),
add N-bronosuccinimde (2.3 g, 13.0 mmol) in 10
In thefollpwing, Hiepreparationnd intesmediates isdegeribedt rt. Add wat er
to the reaction mxture, separate |layers and extract
[St(ReA mino-phenyd)-thioplens2-y1j- avetivatidan ethyVéstér @aybi ned
organic | ayer several tines with a 1 Maqu. NaOH and
wat er and once with brine and dry it with Na2SO4.
Purify the crude product by preparative radial
SCHEMETAt ogr aphy (CkaEtCﬁc 5+1] to obtain (5-
br ono-t hi ophen-2-yl)-acetic acid nethyl ester (43)_as o

yeld ow oil (2.46 g, %whlchls 15 used wi t hoyt \
ny flur t her !@lflc /o NVR ( B cOCH3) g
me3 H) 75 (ss H) OM2. 67 g? 1' :
B H)(The N '

688(d "1 H J= 3.84k). Step

N0 44
reactlon is carried out in an N2 at .- pNes e. ) Et hanol

(3.7 nm), tetrakis-(triphenyl phog e) pal | adi un( 0)
(289 ng, 0.25 nmol) and Na2CO3 decalydrate (4.0 g,
14.0 mol ) dissolved in water (5.2 nL) are
subsequently added to a solution of 2 20

am no- benzeneboroni ¢ acid hydrochl oride (910 ng, 5.25
mol ) in tol uene (52 m.). Degas the reaction m'xture

St@ﬁrlef”ﬂ{e' 1611 g@ ﬁé %ﬁ& onAis @ﬂ.[tl‘lea%?lt mz&p fydrot |I§2 a&g]loa)here ) Dissolve

solution o rono- t hen

thiophghy2-ylexetic a(:ld&)lemjzl &sZerg(425 (1’)0@1112)8 rhimot)Oh URRedrofs 5hloroform
xture again (5 tines) and

008 arft g BE5 ety SO Ml kLY Broramacr bRl 653 & 13.0 mmol) in
portfodk dhd Sty tAEIIRGIRe for §Catah %cﬁr\%}&t@qﬁ%ﬁééﬁ(@{: %, SRpatate layers

separ at ed aqueous | ayer wit
and @gtr@q:trtéq agugtayec WlduyéuchlmrdrhetMMee "W ashdcdmbined al‘@mﬂf byttt several

i RPN LIS SIS REBIUEL Y BEBRRNS
the WG4 PRTI0BS Jpze%é@,a%f?vgaa@@ﬁém " f AL _
?‘ I a?:%tr g(ccyc]]{/Erre(%Ac I5+e]S 0 obtam 5

am no- phenyl ) - t'hi ophen- 2-yl']
bror()q-ﬁ)loﬁyna?_ bk)@mtmamd &3yl regter $43)as a yeHoM\Gil (.Zl@@g,l\&lZ'/ ) which is

%@tém;f [u%lae(r puritichlion. 3HRME 1400 Mz, 2oty 91 (¥ 155375 s,

2H);6.67(d, 1 H,J=3.8 Hz); 6.88 (d, | H,.J=3.8 Hz).

Step 2: (The follbwing reaction is carried out in an N, atmosphere.) Ethanol (3.7 mL),
tetrakis-(triphenylphosphine)-palladium(0) (289 mg, 0.25 mmol) and Na,CO; decahydrate
(4.0 g, 14.0 mmol) dissolved in water (5.2 mL) are subsequently added to a solution of 2-
amino-benzeneboronic acid hydrochloride (910 mg, 5.25 mmol) in toluene (52 mL). Degas
the reaction mixture carefully (5 times) and flush with N, again. A solution of (5-bromo-
thiophen-2-yl)-acetic acid methyl ester (43) (1.17 g, 5.0 mmol) in toluene (4.5 mL) is
added. Degas the mixture again (5 times) and stir for 22 h at 100 °C. Partition the reaction
solution between EtOAc and brine and extract the separated aqueous layer with EtOAc (3
times). Wash combined organic layer with water and brine and dry it with Na;SO,. Purify

the crude product by preparative radial chromatography (CyH/EtOAc 5+1] to obtain [5-(2-

OMe
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1 H; 6.76 (td, | H J, = 7.6 Hz, J2 = 1.3 Hz); 6.92

(d, I H J=3.5Hz); 7.02 (d, 1 H J=3.5Hz); 7.11
w@ea7/091H8, J, = 7.6 Hz, J2 = 1.5 Hz); 7.23 (ddPCI/EP2406/009153

J, = 7.6 Hz, 5J2 =15 Hzpg.

5-(2- Amno phenyl) t hi ophene- 2-carboxylic acid nethyl

ester SCHEME 8 OB, ONHR Ow | SOWw Br H

aming-phengy ) thl(\phen-% -yil jracptic @cidxseihyliested (A 2rh Biowinpi (634 mg, 51%).

1 L | . .
H AR Wit bgﬁf‘:g SR h3 D B34 AP A0k Eys 2B 674 @,
1H)Z czzmmL )1 HnJ, ﬁetmmouzénc;nm) ag92 3dd1 epnge= 3$Jﬂ1£)ur7@z , 1H,
24nmmol ). Stir the reaction mxtu
7= F5ua0 B "G5 Booh S & Har ool 5H2)r cHale(ddol WeHE J; = 7.6 Haz,
7, =yngl ) reduced pressure and 15 resolve the residue in
? Et'&c' Wash this organic layer 3 tinmes with 5% aqu.
Na2CO8 and extract the conbi ned agueous | ayer with
Et OAc. Wash the conbined organic |ayers with brine
and dry with Na2SO4. Renove sol vent under reduced
S-Fr Amino-phgnyi)-thipphene-2-sarbpxylic acidhoethyl esteth@?)
purification in oil punp vacuumto obtain ester (46)
as a white solid (1.48g, 92%. 'H NWVR (400MHz,
CDC13): 3.85 (s, 3 H); 7.05 (d, 1 H J=4.0 Hz); 7.53
SCHEME8H, 20 J=4.0Hz). Step 2: LE29 (The jol | owi ng
reaction is carried out in an N2 atno re.) Dissolve
Tetraki s- (tri phenyl phosphi ne) - pal | adi u ) (510rrg,
. nmol ) and ester (46 1.97g9, 8. in

m) a e reacti X e car Iy(
N d:ﬂ-g Sudoht v toife

2-(454,6, 5- Té‘??%ﬁet hyl - [1453 di oxaborelram),2- y ﬁ,qzy 0
| am ne (2 15g, 9.80mmol) 25 and a | M aqueous NaHCO3
solution (27.0n., 27.0mvl), degas the reaction

m xture again carefully (5 times) and flush with N2.

Stir the mxture for 18h at 95C. Partition the

Step 1: LE23 Dissolve 5-Bromo-thiophene-2-carboxylic acid (45) (1.50g, 7.24mmol) in
methanol (10mL) and add conc. sulfuric acid (0.39mL, 7.24mmol). Stir the reaction
mixture for 20h at 75°C. Cool mixture to rt, remove solvent under reduced pressure and
resolve the residue in EtOAc. Wash this organic ldyer 3 times with 5% aqu. Na,CO; and
extract the combined aqueous layer with EtOAc. Wash the combined organic layers with
brine and dry with Na,SO4. Remove solvent under reduced pressure and dry the residue
without further purification in oil pump vacuum to obtain ester (46) as a white solid (1.48¢,
92%). '"H NMR (400MHz, CDCl3): 3.85 (s, 3 H); 7.05 (d, 1 H, J= 4.0 Hz); 7.53 (d, 1H,
J=4.0 Hz).

Step 2: LE29 (The following reaction is carried out in an N, atmosphere.) Dissolve
Tetrakis-(triphenylphosphine)-palladium(0) (510mg, 0.45 mmol) and ester (46) (1.97g,
8.91mmol) in DME (16mL), degas the reaction mixture carefully (5 times) and flush with
N,. Add 2-(4,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenylamine (2.15g, 9.80mmol)
and a 1 M aqueous NaHCO; solution (27.0mL, 27.0mmol), degas the reaction mixture
again carefully (5 times) and flush with N,. Stir the mixture for 18h at 95°C. Partition the



WO 2007/ 039112 PCT/ EP2006/ 009153 -39 reaction
sol uti on between Et OAc and water and extract the
waepanatier aqueous layer with EtOAc (3 tines)PCEAEBIN06/009153
conbi ned organic layer witRghrine and dry it with
Na2SO4. Purify the crude product by flash
chromat ography (silica gel, CyH Et OAc 5+11 to obtain
reaction (sBlutidnibeovgenelity)Ac and wplee aad 2xirant Kb yeracated aqcaBs laypr with

i Ve Sy R by 01 0
the c&dzﬁ'gdlggé{yma}s%\]&zﬂh:m%o%&ﬁ};g (ﬁl;ica(? g&lz d@,yH{Etl_(l,YA%G-;(gt.bzgoﬂ'tain 5-(2-
AmirdzphenyD:thidphsie-ZFecarvexilisxgeidimetbyly esta- 4 oy yellaw spliddl-4lg,

5 67%)&,%&@'5%5?\&@\;895@)%3@%%%9}@2 B262 % a2, 2JD: 7.13-
e

1, 3,5-trinet hoxybenzene (10.0 g, 59.46 mmol) in
anhydrous dichl oronet hane (100 nlL), cool the reaction

,mxture to -78C add, dr opw br.omn (3.0nm, 59.44

2 door “g‘ceF‘P"tyh'%‘PHF&ﬁg’f‘%a%nyﬁ‘%‘8?%@3 -70C and - 40C.
Warm up the 15 solution to OC and add water. Separate
| ayers and extract the aqu. layer with Et ACc (3

ti nes). Wash conbi ned organic |ayer with water and
SGHEME %nd dry it with Na2S

A
OMe OMe 045\©)‘\05t OMe
Br, Br O OEt
2 .
MeO OMe  MeO ome  4(PPha) NaHCOs O ome °
49

48
OMe O OMe O
LiOH OH (COCI), ci
49 —» 3 _— S
MeO OMe MeO OMe
50 51

Step 1: KMO03 Dissolve 1,3,5-trimethoxybenzene (10.0 g, 59.46 mmol) in anhydrous

10

dichloromethane (100 mL), cool the reaction mixture to -78°C, add dropwise bromine
(3.0mL, 59.44 mmol) stir the mixture for lh between -70°C and -40°C. Warm up the

15 solution to 0°C and add water. Separate layers and extract the aqu. layer with EtAOc (3
times). Wash combined organic layer with water and brine and dry it with NapSOs.
Remove solvent and purify the crude product by recrystallization from hot EtOAc and
cyclohexane to obtain 2-Bromo-1,3,5-trimethoxy-benzene (48) as a white solid (8.84 g,
60%). '"H NMR (400 MHz, CDCl): 3.80 (s, 3 H); 3.86 (s, 6 H); 6.15 (s, 2 H).

20 Step 2: FR542 (The following reaction is carried out in a Ny atmosphere.) Dissolve
Pd(PPh3)s (342mg, 0.30mmol) and 2-Bromo-1,3,5-trimethoxy-benzene (48) (2.44g,
9.87mmol) in DME (20mL) and stir for 15min at rt. Add 3-(4,4,5,5-Tetramethyl-
[1,3,2]dioxaborolan-2-yl)-benzoic acid ethyl ester (3.16g, 11.45mmol) followed by an aqu.
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Renove sol vent and purify the crude product by
recrystallization fromhot EtOQAc and cycl ohexane to
W@b0z/039122 Br onp- 1, 3, 5-tri met hoxy- benzene (48) BGI/EP2006/009153
white solid (8.84 g, 60%.40-H NVR (400 MHz, CDC13):
3.80 (s, 3 H; 3.86 (s, 6 H; 6.15 (s, 2 H. 20 Step
2: FR542 (The fol | ow reaction is carried out in a .
IM patliahbispthonate) sabiert| (8% 6mpbg ( PRAmyel). 3Rogas, the zeactien ) mixture

e A B A AR P (g

to rt Ffeﬁfbvé 05 and @I)Fv@ﬁ‘feﬁﬁdék Teduced pressure and partition the residue between

2] d| oxabor ol an- 2-yl ) -benzoi c _acid et hsilobest er
wate( S8 Act Extrgeirthe pqy. daye@mal B AMGHimes)wnspohe cormbingg organic

layer(\%{l gﬁf006/ %8'%‘;‘0 d%elt with, adbpg]apl%r :%H?n B%ﬁeﬁoérﬁﬁé Hdduct by

prep&aﬁxeefﬂdhdaycmahm zmhtyr(sﬂea £8, Et@ms/pyamasm bbtﬁmth&@tphaﬁyl (49)
C (reflux). ol reaction mx

Q. 41@: @b%i) as & bravaneil.u MR AAOMIZ, &Q@bbr@%ﬁé Ha/ & L1 3706,

o} 85163 H°L RS0, /PR o, DIBCEE U o s

(br.dD1 HRYer 7 8HE)) 7v8t BF.s,aAnH).bri ne and dry |t W|th Na2SO4.
f:’urlfy t he obtai ned crude product by preparative

Stegﬂ%j FR548 rﬁl@{)@@ﬁﬁ@l@ %ﬁlméngls(ub) %aft 1%9 b 62§Ing{nCMECN+@QSmL? and add

ain the nyl™ (49) as a brown oil
M a‘dti INHORY (%GBMHZ}S (RﬁlﬁmB) Stlﬂrewlo(ntmlxglre{form mdg-neflungu@ach the

coolgf @fct{@l_glg(hﬁf% (lg;lg bc'l{h) v&?ﬂ” ﬁ%q&qk}cgg‘g )gch p}H §& 3% }_%)ztraé:t the

b 1aferShigpwat Elﬁﬁlﬂﬁn dd
O T e S e T A A

with(NGRO). l@mk)\aacmlvenmmy Lhﬂqsn(dgg ut fpgheyprsificatian jryoil pump

t t f d T
vacuan o SpEH A (03 of R g O a{?n%%ﬁﬁﬂﬁ‘?iw?ﬁ“
(40d1@Hz( Cgcgﬁt 3P (&% HBB. 855813 HYL6. Bh@; 2MH)X 7 46 €, WH h1£vcmz)

3X), t he conbined or anlcla er with water and
756k(br del Hnd=dh8Hz)i & 00 eadsOll, Jrehb Vi ,s%p@gﬁts did-dry the

resi due without further purlflcatlon in oil punp 15
StepduDUGld Ghe a"olrhowmgheaoﬂonos agirigd (BO)n as aphydeousoM, atmosphere.)

Diss?)g/el garpézxy o isid @)) 4 ogg  5sbim ﬁ 9n0§r’:\$5'zdrou%lﬁ%{omefhﬂe (23mL)
and %agfan%yﬂéhs DMF5(§ c(rggsgd Adld shbw}i_l/ oxﬁ)?ylgcﬁlﬂr)de @6%8%( §25¢hmol) by
keegtifig eerfimiratone atgar 20061 wah aj \satelalvath end st for nd@ﬁomir%}wont@uélemove
sk TBEF TR, R Do 38R PR 254 S5 et ens1 -

1 Id. (N’d ification.
O S o o e
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keeping tenperature at ca. 20C with a water bath and

stir for additional 2h at rt. Renbve solvent and dry
wa kw7/033ixlue in vacuumto obtain crude PCT/EP2006/009153

2',4",6'-Tri met hoxy- bi phenyly;3- carbonyl chloride (51)

(1.10g, quant.) as a yellow solid. No further

urification. 25 WD 2007/039112 PCT/ EP2006/ 009153 -41
3-g-Amingrphenylirdrmethyb fupank3-carhoxylic 8cidanétbyléster (5d) d

met hyl ester (54) SCHEME1O0 110 NH2 McQ2C MQ2C 0 B |

i Me02C NBS OO ~0\ Br O\ 52 53 Pd(PPh3)4, NaHCO3

54 NH2 5 Step 1: DKOO1l(The foll ow ng reaction is
SCHEME 1@d out under exclusion of light.) Dissolve

2- Met hyl - furan- 3-carboxylic acid meth IN|e;§ter (52)

(3.60m, 28.5mmol) in chloroform( ) andwgbacclal

Medgetic acid (2@sd,r and add N B90¢, 38. 8mMmD
por nvv|§\f8|n bet aperlo 95mn Stir t
ct\hon_suspe.nsm r additi 19h 10 at rt\A

vvate@ tothereactuﬁn nekt ur e T the aqu®

| ay® with dichl oroiset hane (2 %?@Wé"i’ 8h the 54
conmbi ned organic |layer with 2M aqu. NaO—L water (3
times) and brine and dry it with Na2SO4 to obtain
5- Brono- 2- net hyl - f uran- 3- car boxylic acid nethyl ester
(53) (4.90g, 78% as a red brown oil. No further

13 2.54
lééloi g)%d\gﬁashe g)lgywpé 4r%gcl\t/:._cblzn 1s(1:gz(1:1$1e)ép0lg qukg();cpd)gg)l:) of light.)
eof - t

T LNy S AU it 7 g
chlogpfeme rf@Othl&Eankiyglaélat apetR- aadb@omh)c:arﬁlc add TEBHY(6.995! 88.8mmol)

53 21.77 3 (116nL) and stir_ for
pOI‘tl%)g}#Sﬁ lﬁt een '&daer&)w ZﬁnynSStlr the reaction suspension for additional 19h
at rtTRHdl Wi&trhcy Ithe[ rl:a@tlo%] rﬂix@ﬁ&@ Bag @ f?&:t R/ éci] Mﬁp ﬁ\lﬁ'ﬁd&qoromethme Q

23.96nmol ) foll owed y an

tlmeb) cymsg éhmc@nbmbdnorgmuo( BSerawith 205 agariNaQH, Baga3 ttivges) and brine
and dry A %”N'&‘zﬁ& foSobtain 5-Bromo-2-methyl-furan-3-carboxylic acid methyl ester
(53) (4.90g, 78%) as a red brown oil. No further purification. 'H NMR (400MHz, CDCl5):
2.54 (s, 3 H); 3.80 (s, 3 H); 6.53 (s, 1 H).

Step 2: DK002+003 (The following reaction is carried out in a N, atmosphere.) Dissolve
Pd(PPhs)4 (1.26g, 1.09mmol) and 5-Bromo-2-methyl-furan-3-carboxylic acid methyl ester
(53) (4.77g, 21.77mmol) in DME (116mL) and stir for 15min at rt. Add 4-(4,4,5,5-
Tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenylamine (5.25g, 23.96mmol) followed by an
aqu. 1M sodium bicarbonate_ solution (65.4mL, 65.3mmol). Degas the reaction mixture
carefully, flush with N, (5 times) and stir for 4h at 95°C (reflux). Cool reaction mixture to
1t, remove organic solvent under reduced pressure and partition the residue between water
and EtOAc. Extract the aqu. layer with EtOAc (3 times), wash the combined organic layer
with water and brine and dry it with Na,SO;. Purify the obtained crude product by flash
chromatography (silica gel, EtOAc/CyH 1+2) to obtain 5-(4-Amino-phenyl)-2-methyl-
furan-3-carboxylic acid methyl ester (54) (2.35g, 46%) as a yellow-brown solid. "H NMR
(400MHz, CDCl3): 2.60 (s, 3 H); 3.74 (br.s, 2 H); 3.82 (s, 3 H); 6.64 (s, 1 H); 6.67 (dt, 1 H,
J1=8.6Hz, J>=2.3Hz); 7.42 (dt, 2 H, J, = 8.8Hz, J, = 2.3Hz).
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20 carefully, flush with N2 (5 tinmes) and stir for 4h

at 95C (reflux). Cool reaction mxture to it, renove
wWmrganiai1xol vent under reduced pressure and pak@T/EP29M6/009153

the residue between water _gpd Et OAc. Extract the aqu.

layer with EtOQAc (3 tinmes), wash the conbined organic

| ayer with water and brine and dry it with Na2SO4.
2-Bhiophgn2hd- phenylamine(58)ie product by flash

chromat ography (silica gel, EtQAc/CyH 1+2) to obtain

5- (4- Am no- phenyl ) - 2- net hyI 25 furan-3-carboxylic acid

met hyl ester (54) (2.35g, 46% as a yellow brown

lid. 00MHz, CDQS)é 2. 60 , 3 ; 3.74
?grls §$ﬁ§g (s 3 H);o6. 4 (s, (1$H); Ié|?67(dt, 1

H, 2 = 2.3Hz);787742 (dt, 2 H J, =

8. 8Hz J2 = 2 3Hz) VO 2007/ 09N PCT/ EP2006/ 0P9453
-42- 2-Thi ophen-2-yl - phenyl ne (55) S \ - (
OB O NH2 Br Pd( PPh$¥4, NaHCO3 558 St ep
1: AB427 (TheBif ng reaction is carr in an
N2 at nosphere.) Di'ssol vé&d(PPhs)y NaHCO; NH;

Tetraki s- (tri phenyl phosphi ne) - pal | adi un{0%5(297ny,
0.26 mmol ) and 2-Brono-thi ophene (837ng, 5.13mml) in
DVE (42nL), degas the reaction mxture carefully (5

Stéé; ?EA.E“%’F El'hlef #Oygt\]/nlel’t@nlje%ktpais A;l’b?% P%t)%ak?nll\zqt s r I %dBlSSOlVC

Teu@ihe(mlphmyh]dldsﬁhlﬂéppalﬁdﬁﬁrf(ﬁp(%m@0@61111%9%@ Qt&oh{%t{%hene

nmol d h
(83785 S s Emag ki OV Gl et thavgastionmaixturg sarer s ames) and
h t
B I T

phertyfeemine ¢524ig)65. Geimel andn QA aqmduy\NhHCOﬁéluhaﬁ(li AL, 15.4mmol)
d g}ﬁegrated agueous | ayer th Et OAc h tinmes), \Wash
°g35 bieALIPPIPEANF cepinyrarelilit () tpes)and Ayshiwith Nz. §jit the mixture for

A A S s ison
residyigtbgtween Etﬂmmd rwatdrSEﬁt-rgdt thrhiepmia&ﬂl aqeedus Byea svith BtOAW3

tlmes) IWash %r;%d orgzaﬁc layer % flfe(:) gn it w1tf]i I\?a2804 P(L)lrlfy the crude
product by flash chromatography (silica gel 60, CyH/EtOAc 15+1] to obtain 2-Thiophene-
2-yl-phenylamine (55) as a brown solid (825mg, 92%). 'H NMR (400MHz, CDCl5): 4.40-
6.00 (m, 2 H); 6.88 (td, 1 H, J, = 7.6 Hz, J, = 1.0 Hz); 6.93 (dd, 1 H, J, = 8.0 Hz,
J=10Hz);7.07 (dd, 1 H, /1 =53 Hz, J, =3.5Hz); 7.17 (td, 1 H, J, = 8.0 Hz,
J>=1.5Hz) 7.22(dd, 1 H, J; =3.5 Hz, J, = 1.3 Hz); 7.30 (dd, 1 H, J; = 7.6 Hz,
J=15Hz);7.33(dd, 1 H,J; =5.3 Hz, , = 1.3 Hz).

b
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6.00 (m 2 H; 6.88 (td, 1 H, Jl = 7.6 Hz, J2 = 1.0
Hz); 6.93 (dd, 1 H Jl =8.0 Hz, J2 = 1.0 Hz); 7.07
WQ7eB1K JI = 5.3 Hz, J2 = 3.5 Hz); 7.17 (tGRCUER00G009153
= 8.0 H, J2=1.5Hz) 7.243(dd, 1 H J, = 3.5 Hz, J2

= 1.3 He): 730(dd, 1H, "2 76 e 32 = 1.5 H):
7.33 (dd, 1 H, = J2 = 1.3 Hz). 20 25 WO

ISiéﬁmmnh@Mmewﬂe@me acid m@hyl ester (57)

[ 5- (3- Ami no- phenyl ) -t hi ophen-2-yl]-acetic acid nethyl
ester. (57) SCHEME 12 0 Ove O OV B(OH)2 O\ I NO2 S
NHgCO2 S ANN- Br _ (S Owe 43 Pd(PPh3)a Pd-C NO2 NH2 56
SCHSEME51$tep 1. FR544 (The fol I owigg reggtion is cargied
out in an N2 atnosphere.) Dissolve
Tetraki s-(triphenyl QE'b!hl ne)-pall adium(O (1. 12g,
0. 97 mmol ) and est 43) (4. 5% 19. 44mol ) i

t ol e (260m.) an OH ( 20. , degas the re [
m cafleful ly tN@es) amd fl usNHyECOh N2. ¥
B-n;;;o nyolkaer o taci o 3. 21-38nweby andja 3 M

aqugg@us Na2CO3 sol (tdale1s. 54. 3nfi6L) , dega
reacti on m xture again caref 10 (5 times) §
flush with N2. Stir the m xture foN018h at 100C
Partition the reaction soluti®n between Et CAc a8t
water and extract the separated aqueous |ayer with
Et OAc (3 times). Wash combined organic layer with
brine and dry it with Na2SO4. Purify the obtained

Steyp deRmm@umtfomwmgewlaﬁ isv@rfielbwdlin gh Iﬁﬁﬁ@%ﬁé&@'}mlssolve
(sil ﬁ gel , H 1+5§/ to obtai nl\E
Tetraks-{(tigh g}y@msyhmﬁ) Beg 0y (1}12¢2 07 |aud mws) (4.57g,

19. 4?%1%@%&@@)0%1% ag@’ Ef@i{' (gO é‘?lL() eégsclthg Te 1961 'mlétu§e4carefully

€ tl(nbs) ad fmsl'rlwuh]Ng 3\cﬂ Hﬁfopﬁer@?bdrdmc acid (3372 1838H¥ﬁ101) and a3M
. 784 (ddd, 1 H 3.

aquej)gs %Iaaé(gg S,_(&utloﬁl 8. lglLa S@pm@l) @g%@ reagtipn mygtﬂre@gam-@refully
s s gy Sut s o gl f B
solutwmbﬂpzhetl EtQADasd ohtee afbextthciNble iseparated aqueous layer with EtOAc (3
times). Wash combined organic layer with brine and dry it with Na,SO,. Purify the
obtained crude product by preparative radial chromatography (silica gel, EtOAc/CyH 1+5)
to obtain [5-(3-nitro-phenyl)-thiophen-2-yl]-acetic acid methyl ester (56) as a yellow solid
(3.15g, 58%). '"H NMR (400 MHz, CDCl3): 3.75 (s, 3 H); 3.85 (s, 2 H); 6.94 (br.d, 1 H,
J=3.8Hz);7.27 (d, | H, J=3.8 Hz); 7.51 (t, 1 H, J= 8.0 Hz); 7.84 (ddd, 1 H, J, = 7.8 Hz,
J»=1.5Hz, J3=0.8 Hz); 8.08 (ddd, 1 H, J,=8.3 Hz, J, =2.1 Hz, J; = 1.0 Hz); 8.39 (t,

1 H,J=1.9 Hz).

Step 2: (The following reaction is done in an N, atmosphere.) Dissolve [5-(3-Nitro-
phenyl)-thiophen-2-yl]-acetic acid methyl ester (56) (3.15mg, 1 1.35mmol) in MeOH
(225mL) and add Pd on carbon (10% (w/w) Pd content, 1.20g, 1.13mmol) followed by
NH4CO.H (7.15g, 113.4mmol) at rt. Degas the reaction mixture carefully (flush with N,)
and stir it for 22h at rt. Filtrate reaction mixture through a short pad of celite and remove
solvent. Purify the obtained crude product by preparative radial chromatography (silica gel
EtOAc/CyH 1+3) to obtain [5-(3-Amino-phenyl)-thiophen-2-yl]-acetic acid methyl ester

2



20 phenyl)-thi ophen-2-yl] -acetic acid nethyl ester

(56) (3.15ny, 11.35mmol) in MeOH (225nL) and add Pd
wo@poocasten (10% (ww) Pd content, 1.20g, 1. 13nP@I/EP2006/009153

foll oned by NHACO2H (7.15@gy4 113.4mmol) at rt. Degas

the reaction m xture carefully (flush with N2) and

stir it for 22h at rt. Filtrate reaction m xture

(57) Q084 as hpeiovp salidot H VIRt (G0Q MHz, £/Wk): 36| (5hH); 3.81 (s,

Pur | bt aj ned, cr r t b r AV,
2 b . L dhar bty L0t B YR i gy 1
J=1F9Qﬂ§b8@f7febl£@ I I(I3J*9\'6FI% ploe H'])H'(MhGWHE)-Z M3l ¢, FECLETT Hz).
aci ester WD 2007/ 039112 PCT/ EP2606/ 009153
-44 (57) (2 089, 749% as a yellow solid. "H NWR (400
MHz, CDCIS) 3 73 (s, 3 H,; 3.81 (s, 2 H,; 6.59 (dd,
J2 = 2.0 Hz); 6.86 (br.d, I H J=
3 EXA%/”E]:E‘I%) 6 88 (t 1H IJ= 1.9)Hz); 6.%7 (br.d, 1 H J=
7.6 Hz); 7.09 (d, 1 H J=3.5 Hz); 7.13 (t, 1 H, IJ=
7.7 Hz). 5 EXAVMPLE 3 2- Met hyl -
{4 [(2' , 6' -trihydroxy-bi phenyl - 3-car bonyl ) - am no]

carb et thguaa éf%p y@%ﬁ%ﬁé O%e@gagofagg)alnﬁ@jﬁﬁg/ el ne

2H MO 58 0 OO0 O LiOHHN MO 1)
BBr3 HN HO 58 - Owve 2) H2O OH 10 MeO 59 HO 60 Step 1:
AB438 (The followi ng reaction is done in an anhydrous
SCHEMBEtBDSphere. )

CO,Me
MeO-C OMe O =
e
2 cl 5 //
MeO ‘ ome °
51 _
N o 0
ridine
oY HN MeO
OMe
con L)
o] o)
o] 0
HN HN HO
LiOH 1) BBr3
58 _— ——
o e OO

Step 1: AB438 (The following reaction is done in an anhydrous N, atmosphere.)
Dissolve the aniline (54) (150mg, 0.65mmol) in anhydrous dichloromethane (10.0mL), add
15 anhydrous pyridine (1.7mL) and the carboxylic acid chloride (51) (218mg, 0.71mmol). Stir
the reaction mixture for 20h at rt. Pour the reaction mixture into ice cooled 1M aqu. HCI,

extract with EtOAc (3x), wash the combined organic layer with water and brine and dry
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Di ssol ve the aniline (54) (150ng, 0.65mmol) in
anhydrous di chl oronet hane (10.Onl), add 15 anhydrous
weyordine (1. 7nL) and the carboxylic acid chl orGTHEPZ0B6)09153
(218nmg, O.71mmol). Stir theggreaction mxture for 20h
at rt. Pour the reaction mxture into ice cooled 1 M
aqu. HCI, extract with EtOAc (3x), wash the conbi ned
with NagrOw Pulifiythe obfiaired watderpradgt by preparative tadial piyomatography

2007/.039 CT/ EP200 9 2 ,
(sl el BIROA ol Ehimiract el 1oy 5t AaFab e Sop) s & Yehbo soia
(95mghﬁ@)ﬂ?nﬁgﬁmho400 0VilLL, cBCER!D. 63565@\%03 H23(§56 H? B &Y (s13-Bl); 3.86
1+1) to obtain the am de (58) Il ow solid
(s, 3 HRH2R (s29H); 6.8H(MINRH); 4?04{6 1/6& (meH:hs') 61 Qd QSH(JL— 8.3 Hy); 7.66 (d,
72 3. 86 3 H:; 6.23
2H§ ﬁ)d‘@’ LR ng 7 46.7 55 (m 2 1; 7.61 (4, 2 W

Step D HMMQ E%s.sglve O rters (SR e Redmuned ke if 5’%«;; fﬁwﬁ 26 MeoH

o ST 4 D S, P S S e D

Remfﬁﬁ(‘j sadéntaindet redu%gpbee%m’ehmdmaruumresr@d theedeqnr B€3AF end 1 M
and partition resjdue between Et OAc

HCI sé&a?rateethﬁr%luswew%f e eiiahd e 300 BOA ey ey g combined
orgaxﬁtcg)«%g \X’ﬁ?tl«a%b gnﬁ H%ﬁla(%gvﬂfhgﬁg—)S@J R)éﬁfvas&lherWadrﬂér reduced

r ne an 4. Renpve sol vent under
presdugéldfié dry p)lneeﬁesuiue wmbbmi rfurthdrepurdmiatiore imioilpwp vaeuuneto obtain

cradl UL L CALECT, L1 oLl PAIE VBSHUM.S Q0! ! ¥l a: 259
3 H)( 43 %{B LQD%%Q(%@ H):%. ‘5?49&3( 3.H); 8. dﬂ)(s(ﬁﬂ@ﬁ QH)s(brﬁi K, J= 7.6 Hz);
7. 48((t;r1 H, 7.7 HE); 367782 Hz)/" 8. &sza "( 77 (br.sul Hy; 7. 8}1-|z7}87 Qm537H) 10.29
o 1% 15605075 14 s, | 1y} 12,60 (bros. 1 ). St e§73( e
Sté\gﬁmgﬁaie&'o' 13%&@%3&@@@30 gt Do fmasehige)
Susl%ﬁ‘éf%ﬁihél&é&l?%ﬂﬁ ane )gﬁ’g}ﬁ}@?&ls(cg?h]mo}netlﬂiﬁg (2.7mL)
and %\%tyg&?\ﬁﬂd%—gmhg(?gem a(ﬁc(:)llﬂnm)l; oqutb@sogutloh th-§8? @ andaddodropwise a
1M palsten o5 Both e arommeond GRIDHL 0 SOmEeT e BevEactigh Gulitypee for
10mvn\?§{nu’{kgck$§’ldfa8t% ﬁg\gy N oph ﬁg f&IadﬁItlongpm at'r€ ol RAction mixture

wat er and di chl or onet hane
to 0f©] dddwieephige BadAand Sﬂsphxrmheihmmafoaqweeb by; EtQAge¥eparate the aqueous

lyer AJFRHISE B (SR LA X S5 P CREDEE STRBIS e ST BHE 2nd
with REK0," RIMEEHsAVER THAG reftteR Phdsbire Ghd gﬁrlﬁ/r @EdCHrolct by
preparative RP HPLC (gradient, water/CH3CN 95:5 to 5:95) to obtain 2-Methyl-5-{4-
[(2’,4°,6’-trihydroxy-biphenyl-3-carbonyl)-amino]-phenyl}-furan-3 -carboxylic acid (60)
(11mg, 19%) as a yellow solid. 'H NMR (400 MHz, CD;0D): 2.68 (s, 3 H); 6.03 (s, 2 H);
6.95 (s, 1 H); 7.52 (t, 1 H,J=17.7 Hz); 7.61 (dt, 1 H,J; = 7.6 Hz, , = 1.3 Hz) 7.71 (d,

2 H,J=8.8 Hz); 7.81 (d, 2 H, J= 8.8 Hz); 7.83 (dt, 1 H,J; =8.1 Hz, , = 1.4 Hz), 7.95 (1,
1 H,J=1.5Hz).
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13

preparative RP HPLC (gradient, water/CH3CN 95:5 to
5:95) to obtain 2-Methyl-5-{4- 25
W@ t@7/03911%6' -t ri hydr oxy- bi phenyl - 3- car bonyl ) - anRCIGEP29M&19153

yl }-furan-3-carboxylic aci.de(60) (1 Ing, 19% as a
yel l ow solid. 1H NVMR (400 MHz, CD30D): 2.68 (s, 3 H);
6.03 (s, 2 H,; 6.95 (s, 1 H,; 7.52 (t, 1 H J=7.7

EXAMPLE4.61 (dt, 1 H J1= 7.6 Hz, J2 = 1.3 Hz) 7.71 (d,
2H J=88H); 7.81 (d, 2 H J=28.8Hz); 7.83 (dt,
1H31:81Hz J2 = 1.4 Hz), 7.95 (t, 1 H J =1.5

30 WO 2007/ 039112 PCT/ EP2006/ 009153 - 46- EXAMPLE

(5- {2 P‘béngrfhyé o d;iplm%é(h“/ﬁc%b%g agﬁﬂgn@?%%)tmgge%n-Z -yl)-acetic

acid (43) BEV834 REVO74 5 SCHEME 14 MeO Owe O OS Ow
weo1ovveos 51 OVe H NH2Pyr|d|ne\\I N 440
MO W 61 HOHO OO S S UGHOM H 1) BBr3 J5~Pi
SCHEME @1 \ \ 2 H O MeO OVt HO 062 63

OMe O
B Y
MeO ome °©

S OMe

MeO
51
NH, -
44 pyridine
MeO OMe
L|OH 1) BBr;
61
2) Hzo
MeO OMe

Step 1: FR600 (The following reaction is done in an anhydrous N; atmosphere.)
Dissolve the aniline (44) (823mg, 3.33mmol) in anhydrous dichloromethane (17.0mL), add
anhydrous pyridine (680uL, 8.33mmol) and the carboxylic acid chloride (51) (1.67g,

Y

4.32mmol). Stir the reaction mixture for 20h at rt. Pour the reaction mixture into ice cooled
1M aqu. HCl, extract with EtOAc (3x), wash the combined organic layer with brine and
dry with Na,SOy. Purify crude product by preparative radial chromatography (silica gel
60PF, CyH/EtOAc 3+1) to obtain the amide (61) as a yellow solid (722mg, 41%). 'H
NMR (400 MHz, CDCl3): 3.69 (s, 6 H); 3.72 (s, 3 H); 3.80 (s, 2 H); 3.86 (s, 3 H); 6.21 (s,
2 H); 6.92 (d, 1 H,J=3.5 Hz); 7.01 (d, 1 H,J = 3.5 Hz); 7.14 (¢, 1 H,J="7.3 Hz); 7.36-
7.42 (m, 2 H); 7.44 (d, 1 H,J=7.8 Hz); 7.48 (br.d, 1 H,J = 7.6 Hz); 7.61 (br.d, 1 H,

7.3 Hz); 7.78 (br.s, 1 H); 8.35 (br.s, 1 H); 8.50 (d, 1 H, J= 8.3 Hz).
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Step 1: FR600 (The followi ng reaction is done in an
anhydrous N2 atnosphere.) 1o Dissolve the aniline (44)
w@ 32asp1123. 33nmol ) i n anhydrous di chl or onet hankCT/EP2006/009153
(17.0n), add anhydrous pﬁ pi_di ne (680L, 8.33mmvl) and
t he carboxylic acid chloride (51) (1.67g, 4. 32nnn|)

Stir the reaction mxture for 20h at rt. Pour

Step @aBR50N Disisalve tiee éstitr §61)0@2208) b3dmmu)de MeGh(1 4 @%L} and add

oy LR35 SRR 8, A v
undelp@{e'@#%ﬁg&cééﬁrer@ﬂ'pfﬁhlt%rr@ﬂﬁﬁ@mtﬁ'@éWEl(@‘ké hridal BEHCLE1460PFeparate

3+1) to obtain the amd 61) as a yell ow

the a@[dousﬂa@é’ﬁéhdg:xtram% timeg-withi#FO Ag oW e copxrsy: orgarg@laggr with

brlne@ng flrj( gm.z%\éa iﬁ) %%e}%y sa?vegé 111_r|ider reﬁbc%fgqﬁg%uge?angedrl{%}w rfmdue
w1thdi!rt ﬁ:?rttre}r_@uﬁﬁ&'&)on i oill‘lbu&'ip \\']abm;in td othm&rhEé proau&fé62)7a542yellow
solld171:4nig Glumzf)), I\B\iR((’éOO MHZI q1;|)3cw)33 ySQXs 67H)783 §(Ms Pl H)13 85 (s,

3 o380 5RM b DB (il Sa g e 1

Jy= @B%OO{{E ltj"'HzﬁS’tﬁr(tdﬁ]H J(17=22mmz .Izswmm)) 714@ n\mh 2 H); 7.54
dd M aqu Li OH é jSt |{ Hz):
(dd, tlhbJrﬁé(o&Hln/zm kﬁlHrZé ?69 (xenl ﬁ) 7?3 (@ehﬁrél 38f3\/ 2 = 1.8 Hz);

d tit due bet
780l L SRR RO 0ScDEr at o' “Tne aaueous | ayer
Stepg‘{] %&%){()é r(’?l%,@flowlqg]regctmq 1§ Eo%ﬁ]ldl adlraspigﬁh{oﬂse Ng%@%éfrﬁﬁ% r)mDissolve
carbgﬂlliﬁ:gagid (;6@??; 00hRd Y QBRI PRSAHN§drd0E didhdoréREhaRS{2E1081L), cool the

purification in oil pu vacuumto
solutidt ®i+V8E€ adé a¢d dmp&\{lse(aﬁlzlyl sabutign\pé BBswin diehlprenierhapgy8.SmL,

NVR (40
8. SO(Ign(Hb gq)r @eg@lo(n(gmxggwligr 106“%8{\%738 %?na)a@t%%slgyﬂ% gaﬁ?lﬁglup for
add@f)nal %h%t Hztooﬁreﬂ&loﬁ%lxlurﬂto @°C; add &dﬂWlse \%atBBaI(df ctichl&rdrhethane

Hz): 7.39 (td, H,
follai)%d:by]EtS)Adz )Sepa]awzhaamo(lsﬁayg au; exl;rag@ timep \(vg}a Et(j)AH Wash the

com%mgd ogganm'_%y%r‘]\%_’&h_ bljllées ’di&r& Vﬁfzh)GI%az(S?f B%e:r{lévé_%lﬁgt ﬁgd# géduced

pres§ and padfy dide Srodict ity prépaedtivd:RIFABOL (grddéent, Oi/dtex\/ﬁlﬁgﬁN 95:5

reaction i's done in an anhydrous N2 atnpsphere

to 595%3@ obiain (éafzgﬁizy« b H@hmirqulpbwdrégcaﬂlaogbmpyl-plixpnyl}
thm?lg e g_é{&usﬁ{j ¢ gcag?%ﬁg?%é}gée&%% ? e 008! 'H RYR ARjOLMH%n

t Ion o BBr
CD{OB) .85 (ymtﬂyar&aoz(g 5111;, 6.9% (8.199y0hm B)5. HEY, 7r1 8t(Hel H J 3.5 Hz);

reaction m xture

7 356k Hohup 6k Jacidh TR A4k e = EB ol il R 7-50 ¢
1 H 259 821 9.69 Cor. 81T 2PYE BS); WRisRbr aNEIHAY < O HRYEL. YR (5, 1 H).
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foll owed by Et OQAc. Separate the aqueous |ayer and
extract 3 times with Et OAc. Wash the conbi ned organic
WO 200203942 h brine and dry with Na2SO4. Renbve BOGI/BERA006/009153

under reduced pressure anggpurify crude product by
preparative RP HPLC (gradient, water/CH3CN 95:5 20 to
5:95) to obtain

EXAMPIES [ (2', 4", 6" - Tri hydr oxy- bi phenyl - 3-car bonyl ) -am no
] - phenyl ]- thiophen-2-yl)-acetic acid (63) (146nyg,
229% as a beige solid. "H NWR (400 MHz, CD30D) 3.85
(s, 2 H; 6.02 (s, 2 H; 6.97 (d, 1 H J= 3.5 Hz);

G- 232G by dtony phoisacataming] Pty higbheps?-y D pbetty Rid 25)

REVBE®Y27T 1 H J= 7.7 Hz); 7.61 (br.d, 2 H, J= 7.6 Hz);
7.79 (br.d, 2 H JSCHEME15; 7.93 (br.s, I H. 25 30
WD 2007/ 039112 PCT/ EP2006/ 00915® -48- EXAMPLE 5
(5-{2-[2-(2, 4, 6-Tri hydr oxy- phenyl¥=Qcet yl ani no] - phenyl
}-thi ophen-2-yl)-acetic acid (25 REV989, DU27 SCHEME
15 HOO S H OOHO ™ 5 25
(5-{2-[2-(2, 4, 6-Tri hydr oxy- phenyl
}-thiophen-2-yl)-acetic acid (2p)
fromthe am ne (44) and car®QxyN.
according to the procedu eSCr in steps.1to 3
of EXAMPLE 1 to obtain ( ¢ 6- Tri hydr oxy-
phenyl ) -acet yl am no] - ph -t hi ophen-2-yl)-acetic
acid (25) (25ng, 16%gye sbigps) as to a brown
solid. 1H NMR (400 MHz, Cp®OD): 3.58 (s, 2 H); 3.88
(s, 2 H; 588(s, 2 H,; 6.67 (d, 1 H J=3.3Hz);

(5-{2-_[§-§2_,@7,_%§T Q(ﬂgﬁ)gy-ﬁhe%yﬁ-dééﬂylmginéﬁpﬁényl}hh'i‘bphén—i-ﬂ)—&cdﬂé)abid ©5)
is made starting from the amine (44) and carboxylic acid chloride (14) according to the
procedure described in steps 1 to 3 of EXAMPLE 1 to obtain (5-{2-[2-(2,4,6-Trihydroxy-
phenyl)-acetylamino]-phenyl}-thiophen-2-yl)-acetic acid (25) (25mg, 16% over 3 steps) as
a brown solid. 'H NMR (400 MHz, CD;0D): 3.58 (s, 2 H); 3.88 (s, 2 H); 5.88 (s, 2 H);
6.67 (d, 1 H,J=3.3 Hz); 6.84 (d, | H,J=3.3 Hz); 7.14 (t, 1 H,J=7.3 Hz); 7.31-7.37 (m,
2 H);8.26 (d, 1 H,J=8.6 Hz).

geet yl am no] - phenyl
I's made starting

EXAMPLE 6

5-{2-[(2’,4’,6’-trihydroxy-biphenyl—3-carbonyl)—amino]-phenyl}-thiophene-2—carboxylic
acid (26) REV971, LE37

SCHEME 16 oH

S A
L2
HO OH

26

ZI
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2 H; 8.26 (d, 1 H J=8.6 HZ). EXAWPLE 6 5- {
2-[(2',4",6'

WO 2007/m30dt0XYy- bi phenyl - 3- car bonyl ) - am no] - phenyRCT/EP2006/009153
-t hi ophene- 2-carboxylic 154@cid (26) REV971, LE37
SCHEME 16 OH O S OH/ H '\ N O HO OH 26 WO
2007/ 039112 PCT/ EP2006/ 009153 -49 5- {
2-[(2',4",6" -tri hydroxy-bi phenyl - 3-car bonyl ) - am no] - ph
enyl } -thiophene-2-carboxylic acid (26) is nade

5-{23[1(£’;4’iGﬁgnhydmxsahiphm;(lﬁ?c)arhm}d)eanbm*—phérwl}adiiﬁbhehéardad&)xylic

. . acgordi.n o the cedure descrijb apove in .

acid § s PGP i i a5 R Shsbonbic Gt qrie (31) apoonding to
the ProéAuel dSori BdRIBERY | r XANMPY inls- 1 @Ph<es .

) Iine- 2-carboxylic acid (%g)@?ﬁﬁ‘%, 22‘(’}% %\F}E?ﬁ%ﬂn& Q%L(? ’£é6

trihygraayrhiphenyl -3 ctarbory N dopheids -thEpBODY-2-corbdRylicsaci® (24) (44mg,

2253363 SteB) am Wiy, st S aoopmtz, §D:005: §834s, 259: 7.32-7.36
(m HZH? sz(:t 1.4 Hz§ ;33{72.63{342?33@ %&E)o ?@%%?Anﬁl_{%ﬁ(z&
J2 = {.33H2) 3:6547.7%(m,- 3 H);hi/8f iyl Hi firre Byt IHB Je arlvbHy); J7-%ntbns]1 H).

- phenyl } -thiophen-2-yl)-acetic acid (64) REV996,

KM/ SCHEME 17 OH H O

EXAMPLE 7

(5-{3-[(2’ ,4’,6’-trihydroxy-biphenyl-3-carbonyl)-amino]-phenyl } -thiophen-2-yl)-acetic
acid (64) REV996, KM7

SCHEME 17

OH

(5-{3-{(2’,4’,6’-trihydroxy-biphenyl-3-carbonyl)-amino]-phenyl } -thiophen-2-yl)-acetic
acid (64) is made starting from amine (57) and carboxylic acid chloride (51) according to
the procedure described above in steps 1 to 3 of EXAMPLE 4 to obtain (5-{3-[(2’,4°,6 -
trihydroxy-biphenyl-3-carbonyl)-amino]-phenyl} -thiophen-2-yl)-acetic acid (64) (Bmg, 4%
over 3 steps) as a brown solid. "H NMR (400 MHz, CD30D): 3.88 (s, 2 H); 6.03 (s, 2 H);
6.97 (d, 1 H,J=3.5Hz); 7.29 (d, 1 H, J= 3.8 Hz); 7.36-7.44 (m, 2 H) 7.53 (t, 1 H,
J=7.7Hz);7.61 (dt, 1 H,J1 =7.6 Hz, J, = 1.4 Hz); 7.66 (dt, 1 H, J, = 7.3 Hz,
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HO/ OH64 O 4 15 OH (5- { 3-[(2',4",6
-t ri hydr oxy- bi phenyl - 3- car bonyl ) - am no] - phenyl }

WO tdorophen- 2-yl )-acetic acid (64) is nade st ar@i/BRR006/009153
fromam ne (57) and carboxykphc acid chloride (51)
according to the procedure described above in steps 1
to 3 of EXAMPLE 4 to obtain (5-{3-[(2',4",6" 20

J2 =8 Hohl $Ry(dbil ghehyi 7. &H;ZaJmM Hz)aBdh &1, 1 phetry 1 5 Ha)j Hpfébrs,
p 2-yl)-acetic acid (64) (3ng, 4% over 3 steps) as a
brown solid. '"H NVR (400 MHz, CD30D): 3.88 (s, 2 H);
6.03 (s, 2 H; 6.97 (d, 1 H, J= 3.5 Hz); 7.29 (d, 1
H J=3.8 Hz); 7.36-7.44 (m 2 H 7.53 (t, 1 H J =
7. . 7.61 (dt, 1 H J, =7.6 Hz, J2 = 1.4 Hz);

EXAMBBE®t, 1 H J1 = 7.3 Hz, WO 2007/039112
PCT/ EP2006/ 009153 -50 J2 = 1.8 Hz), 7.85 (dt, 1 H, J,
= 7.8 Hz, J2 = 1.5 Hz); 7.96 (t, 1 H J= 1.5 Hz); 8.05
(br.s, 1 H. EXAWPLE 8 5

, ” Tr y-b' nyl ¢ Xyllc.a
2 @%’; e 8 R e 0
oH HO OH O 65 10
, 6" -Tri hydr oxy- bi phenyl - 3- carboxyl i c acid

(2 thlophen 2-yl -phenyl)-am de (65) is nmade starting

from am ne (55) SCHEME #8xylic acid chlqride (51)

according to the procedure described ahpve in steps 1

and 3 of EXAMPLE 4 t o gpbt ag 4' 6" ~Ffi hydr oxy-

bi phenyl - 3- car boxyl i ¢ |aci d H

(2-thi ophen-2-yl -ph

st eps)

, 9% over 2

-

2’,4’,6’-Trihydroxy-biphenyl-3-carboxylic acid (2-thiophen-2-yl-phenyl)-amide (65) is
made starting from amine (55) and carboxylic acid chloride (51) according to the
procedure described above in steps 1 and 3 of EXAMPLE 4 to obtain 2°,4°,6’-Trihydroxy-
biphenyl-3-carboxylic acid (2-thiophen-2-yl-phenyl)-amide (65) (12mg, 9% over 2 steps)
as a beige solid. 'H NMR (400 MHz, CD;0D): 6.02 (s, 2 H); 7.13 (dd, 1 H, J, = 5.1 Hz,
J,=3.8Hz);7.35(dd, 1 H,J; =3.5Hz,J,=1.0 Hz); 7.38 (dd, 1 H, J; = 7.6 Hz,

J>=1.3 Hz); 7.41-7.48 (m, 2 H); 7.50 (d, 1 H, J= 7.6 Hz); 7.61 (dt, 1 H, J, = 7.8 Hz,
J.=14Hz);7.64 (dd, 1 H,J, =7.6 Hz, /, = 1.5Hz); 7.73 (dd, 1 H, J, = 7.8 Hz,
J>=13Hz);7.77 (dt, 1 H,/; =8.1 Hz, /= 1.4 Hz); 7.92 (t, 1 H, J= 1.5 Hz).

EXAMPLE 9

2’,4°,6’-Trihydroxy-biphenyl-3-carboxylic acid (3-trifluoromethyl-phenyl)-amide (66)
REV961, DU15
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15 as a beige solid. "H NWR (400 MHz, CD3CD): 6.02 (s,
2 H; 7.13 (dd, 1 H J, =5.1 Hz, J2 = 3.8 Hz); 7.35
W 207/0391H, 2 = 1.0 Hz); 7.38 (ddeCTUER4006009153
= 7.6 Hz, 7.43;7.48 (m 2 H); 7.50 (d, 1
H J=17.6 =7.8 Hz, J2 =1.4
Hz); 7.64 , J2 = 1.5 Hz); 7.73
(dd, 1 H, Hz); 7.77 (dt, 1 H, J,
= 8.1 Hz, 1H J=1.5Hz). 20
EXAMPLE 9 henyl -g8- car boxylic
acid (3-t F REVO61,
DU15 25 WO -51 SCHEME
19 HF N ‘ o
2', 4", 6" -Tri hylp0x [ ylic acid

(3- trlfluoronethyIQHmel) an1de (66) is nade
starting from3-trifluoronethyl-phenyl am ne and
carboxylic acid chloride (51) 5 according to the
procedure described above in steps 1 and 3 of EXANPLE

2’ 4’46’t"F%11$3k21tr@l}nbllpgen}4 -3 c@rbqyyllﬁﬁgiﬁfz?%fgﬁn{l(ﬁ'gﬁ?% %h%@ﬂl I45/6) is

id ((3-trifluoroneth eny
madegterting fseme gstyiflasromebieil phesylhinihe dndl cbmax{/ﬂ@ﬁbnﬁ/bﬁlorlde (51)
acco gt%z tihe pioclgdlgrj_deyr{?eg@?ove?ngg% d danﬁ ]3|_q)'_fl Ej(AlgIPé,ﬁ_ﬂz 50 obtain

2, ’76 Bﬁnl()fi'lfroxylblﬁgen&l 3‘ca?b(§(é/l"3 ac1&§3 'tnﬁuéfgklal-yl Bl}égg)(-gggle (&6)
(54m;g, 94°%4 cmer 2 Smps) B, anlelngSOltd H.N-MR (B00AMPLA CIBOD): 6.02 (s, 2 H)
7453643 1y 39((61% gEs‘\}l(géyH TR ¥ s8R0 L s 63,

1 H,J1=7.8Hz,J, =14 Hz); 7.85 (ddd, 1 H, J,= 7.8 Hz, J, = 1.8 Hz, J; = 1.3 Hz); 7.95-
7.99 (m, 2 H); 8.21 (br.s, 1 H).

EXAMPLE 10

3-[(2’,4°,6’-Trihydroxy-biphenyl-3-carbonyl)-amino]-benzoic acid (67) REV1007, LE80

SCHEME 20
OH O 0
( >
0
HO OH

67

ZT

3-[(2°,4°,6’-Trihydroxy-biphenyl-3-carbonyl)-amino]-benzoic acid (67) is made starting
from 3-Amino-benzoic acid methyl ester and carboxylic acid chloride (51) according to the
procedure described above in steps 1 to 3 of EXAMPLE 3 to obtain 3-[(2°,4°,6’-
Trihydroxy-biphenyl-3-carbonyl)-amino]-benzoic acid (67) (22mg, 14% over 3 steps) as



15 SCHEME 20 OHH O N OH O HO OH 67
3-[(2',4",6' -Tri hydr oxy- bi phenyl - 3-car bonyl ) - am no] - be
w2woie3ae d (67) is made starting from 3 PCT/EP2006/009153
- Ami no- benzoi c acid net hyl _ %ter and carboxylic acid
chloride (51) accordlng to the 20 procedure descri bed
above in s gj lto of EXAMPLE 3 to obtain
an off_ white solid, ¢1 NMR (400 MHz CDsOD): 6.02 (s, 2 H); 7.48 (t, 1 H, J= 8.0 Hz);

72T MBS RIS B PO A ko805, 761 9 6 o

1 H)PEV EBRAAGHON9 833Hz); 834a6r. 9f1fH)Ahl te solid. 1H NMR (400
MHz, CD3OD): 6.02 (s, 2 H); 7.48 (t, 1 H, J= 8.0 Hz);
7.52 (t, 1 H J= 7.8 Hz); 7.61 (br.d, 1 H, J= 7.8 Hz);
7.84(t2HJ—72Hz)796(brs 1H);801

5 The

The %Q{n ou ndésre IeF g rt? &y tl{e 1o lﬂW{%Sé%EN@pr 1ioN fempouyyds referred to
as ﬂkrp@ﬁ&;umrmﬁaﬂaﬂ@d c6hpbiRE hbfin.as the particularly
preferred conpounds herein. WO 2007/039112
PCT/ EP2006/ 009153 -53 SCHEME6 OH H OH H OH O N N CF3
H3 N\ >\ OHHOI OH19 1 / | OHOI OHOI [/ I \
HO OH018 20 HOO OH OH OH H N



["jl: HOO+N,,, NI OOHHS 21 N/ \ OHOHOI / OHO
22 HN OHHOHHOHJIO OHONNCOCF3\ N\ OH 25 HOI
WO 20ABAR | / | \ HOI / OH0 24 | / H O N NA NCT/ERPDO6/B9153
Ol \HH" SO OHd11 28 By .0 NH/ OHOOH HO OH H

26 CH 27 a o\ 1\ N NHOJ OH0 HO OH H

NI O29 O N H\
SCHEME 60 ° :

OH 0

HO OH

HO OH a7 T
Oy
HO O OH HO oH
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25

OHHOIlI \ HHOOH39 NHO/ OHS OH\ 38 O37 1 N ~N
H- OONHOS ONSI OHC/ O OH1:/ OOM1 41 HO
WA 0AmMNI2 HO | / OH HO OH WD 2007/ 039112 PCT/EP2006/009153
PCT/ EP2006/ 009153 -54 Sialyh _Lew sx Tyrosine Sulfate
Assay (sLeX TSA): Conmpounds of the present invention

are assayed on a nol ecular |evel for their ability to
Sialyl it Tyroesing a el T E-sel ectin chinmeric
nol ecul es to sLe' and tyrosinesulfate residues |inked

Conpoundspell thegrésentriniventiontsre asR5el oh $Hdtculabldvel 88! @6Hk Aility to
5 determined. .Mcrotiter plates are

. .1.G30-val ues are : : :
mhl‘zigaleetan%v% ©fiFghk-» o Ecsalestinahimenis molecylas t6 she't andcyeasinesulfate
i 0¥ E -9/, ter I NGl ay,
feSl‘%E% #lél? (o5 fari\#oiyr?% g/%'i?rég )?gta?‘n§§¢ille su%%%uqe. Se1t e ?éso values are
deteymiped.azi neet hanesul foni ¢ acid (HEPES), 150mM Nad , 1mM
CaCl2 pH7,4) and bl ocking (3% bovine serum al bum n
37C with 10 human P-Sel ectin-1gG chi (0,
mARB e ¢l citg/d). y AfBonyashing oin hassan bufBel ¢23mME 4-(2-hydroxyethyl)-1-

oD R SV TSAE] KoBETAFECAS) T kg
(3% b3 ing/seun albhmf (BEL) in'atséélyQﬁlifﬁ? O}?Mle; AleSnAadATHY 2IRM FRC with

m) carrying 15%slLe', 1 Tyrosi ne-sul fate an

1ny/
humgm/or%@wtm-lgﬁ-ébimzm@,élm respaitivelyr tpAnginl) or human L-Selectin-

| | |gan/ and 251 ay. huffer
o0 S RAL PR B0 SR M e b e o5t
respedivplyels ling/rll.). (e &f SLEOQYRsirR mﬁ&y?&yid‘rﬂhnﬁ&d(lfn&g/m)%anying
dilyted 1.1 with varying_ anpunts of conpounds in o
15%;8lay 18%r Tarosigrsulfatogndssde bintia isi samplexdds waia2@lt Streptavidin-

Perok{¥ase'Edilifon (1mg/ml) and 25ul assay buffer without CaCl,. For use in the assay,

MicioB@RR)pldtés &% dkteBWvERtidht Rh RhBOnAE %ugf_@frs[gfrlg!ﬁ?xgitfé ;%%.?\Atzz{}ltiaﬂuman Fc

the ligand complex is diluted 1:10000 in assay buffer and further diluted 1:1 with varying
amounts of compounds in assay buffer incl. 2%DMSO. This mixture is added to the wells
precoated with E- or P-selectin. After incubation for 2h at 37°C, wells are washed for six
times with in assay buffer incl. 0,005% Polyoxyethylenesorbitan monolaurate (TWEEN
20), developed for 10-15min with 20ul 3,3’,5,5’-tetramethylbenzidine (TMB)/H;0,
substrate solution and stopped with 20ul 1M H2$Ol4. Bound sLe* -Tyrosine sulfate ligand
complex is determined by measuring optical density at 450nm vs. 620nm in a Fusion

alpha-FP reader (sold from Packard Bioscience, Dreieich, Germany).

Results from sLe*TSA: ICs, Data for E-/ P-/ L-Selectin

Compound ICs0 E-Selectin [UM]ICso P-Selectin [pM]FCso L-Selectin [uM]
Bimosiamose P500 95.0 >500

18 41.2 37.1 35.1

19 12.4 20.7 22 .1
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precoated with E- or P-selectin. After incubation for

2h at 37C, wells are washed for six tinmes wth in
wazBaysbut fer incl. 0,005% Pol yoxyet hyl enesor i@ BRP2006/009153
monol aurate (TWEEN 20), deygloped for 10-15min with
201 3,3',5,5" -tetranet hyl benzi di ne (TMB)/ H202 20
substrat e sol ut| on and st opped with 20gl 1M H2SO 4.

S " TS A&y 16 s Das b/ LiSelentin conpl.ex is
determ ned by msasurl ng opt| cal density at 450nm vs.
620nmin a Fusion al pha-FP reader (sold from Packard
Bi osci ence, Dreieich, Germany). Results from sLeXTSA:

7 7 N
¢E— e(lmg{g? [ QEON%/]S/CRCE%{I B—kké@l eG;St%lan]Tl J%NQPL : éOeP Se%ectln [uM]
1]?2.4 0. |7"§;mfﬁ'lgge\ﬁf)U;og'?fﬁszl}ﬁoP&/ EPZ(')'C%S/ 09153 -55

ResttsfHomste"—TSA—1 G50 Data for E-/
30 Sel ect | r?jéonpound cs50 E2581 ectin [ pM (%G)2 P- Sel ectin
[gM C50 |-Selectin [M 5 105.4 87.9 5.9 6 33.3 7.8

2 50 7/885.2 5.1 53 15@ 17.4 17.4 5465.7 .0 5.3
55 8.1 8.2 15.5 57 7.3 3.3 5.2 Fl ow Chanber Assay |/
el | Adhe@iloh and Rol li ngimader Fl ow Condif4ons 5 T0
assess the capability of |conpounds to inhibit cell
gy nding Umgder dynam ¢ congighions resermup ;g tte—ftow
in a blood vessel, fl ow c arrber assays addr essi ng/

d ~Aal | | | Res

qybll Iy Uljtgull Ty of HE= UU82CI Hs——vati Uu‘m 7 S

0 P-sel e¢ L-sel ectinand E-sel ectin nmeric
molecles!l are nnrf orned L Cell attachnmentl under fl ow
ondi ti on€7ar e det er mi ned233i ng a paral | é531 ow
chanber

Flow Chamber Assay / Cell Adhesion and Rolling under Flow Conditions

To assess the capability of compounds to inhibit cell binding under dynamic conditions
resembling the flow in a blood vessel, flow chamber assays addressing/ testing binding of
HL-60 cells / various cell lines to P-selectin, L-selectin and E-selectin chimeric molecules

are performed.

Cell attachment under flow conditions are determined using a parallel flow chamber
system. A 35mm polystyrene culture dish is coated for 1 hour at room temperature with
coating buffer (50mM tris-(hydroxymethyl) aminomethane buffer (Tris), 150 mM NaCl, 2
mM CaCl,; pH 7,4) containing human E- or P-selectin-IgG chimera at concentrations of
2,5ug/ml or 10pg/ml, respectively. After removal of the coating solution non specific
binding sites are blocked for an additional hour with 1% BSA in coating buffer at room
temperature. After washing with assay buffer (“Roswell Park Memorial Institute 1640”
(RPMI 1640) + 10mM HEPES) the dish is fitted into a parallel plate laminar flow chamber
(sold from Glycotech, Rockville, MD) and mounted on an inverted phase-contrast
microscope (sold from Olympus, Hamburg, Germany) equipped with a CCD camera Jvo)
that is connected to a PC. Employing a peristaltic pump (sold from Ismatec, Wertheim-

Mondfeld, Germany) the re-circulating system is equilibrated with assay buffer containing
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10 system A 35mm pol ystyrene culture dish is coated
for 1 hour at roomtenperature with coating buffer
W@ 2@mRB: s- (hydr oxynet hyl ) am nonet hane buf f ePCT/EP108§/009153
- 150 MM Nad, 2 nM Cad 2; phklg7,4) containing human E-
or P-selectin-1gG chinera at concentrations of
2,59/mM or 10g/m, respectively. After renoval of the
1251eMacamppund| ent vehicle sonsgle@MSO). Behlidi( hgnitlidnes mly &re added to the
| ocked for .an additiqng]l hour with 1% BSA in coating
chargF a5 Sl Wee 3B ute 8- Lmumics e Bigh flasrares he diow re is then
decr o I 1 nstitute 1640"
R T & e RoR e B AR o™ Mided fafgitss of 10 1ow
powp fighds eire digitally | reporded aftbiod minatdsedontinGalsdfiéwOThe percentage of

inhit % G hiatel FrOM fhe Fieaiqiymnhee of Bl Rem i) gt atachad to the coated
dishSaFide ifl thdFreSEMAY N eRBUARRRS M"CBFH duid-ot E&%@l{léﬁﬁl{& eriments.
Sying & perrstart re

that is connected to a PC. Enp

Dat mﬁ‘ %é Lfn%m'lzﬁ@ 0%"’ el S 10 andf e! d,
'—%wmyﬂ%—r#e—re—trr%ﬁag-f?g—m s equilibrated
with assay buffer.cqntaini .2007/ 039112 o
Vald e B3R p0 dorragized Saton s HRIBHAD ©r cramuerex divided by %-
inhilsigsh 6PbintdMAtdse. Cel s (1 mllion / nm) are added to
the chanber and allowed to distribute for 2 m nutes
mj at a high flowrate. The flowrate is then decreased
resulting in_a calculated fl ow shear of 1 dyne/cnf .
Vi deo sequemapsunaf 10 [EQwectiponer fpelidla, are dijgitally
recorded after 5 m nutes continuous flow The
percent age| of 5 inhibi P& is cal cffetil ed from|the nean
nunber of PpelITs per T1glsd that attfg coat ed
di sh surfafe in the presence versus absence of
conpound off® at i ndepenf&ht experingets. Data|from
Fl ow Chanber_Assay forlF- and P-Sel ectin Valuds are
given as normalized ratios of 9%inhibition of conpound
x divided by % inhibition of binosianpse. 10 M

onpaund E-Selectin -Selectin_Ratio] Ratio] 8 ).80
1. fem@unds 1. 27 CivBelectih - Sel ectinP-Seleanfin [ Ratio
[Rati o] [Ratio] [Ratio]
5 0.94 1.65

6 1.11 0.77

60 1.05 0.99

63 1.23 0.87

64 1.06 1.23

65 1.13 0.99

06 1.47 1.19

67 0.79 0.95
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5.941.65 6 1.11 .77 0 1.05 .99 3 1.23 .87 4 1.06
1.23 51.13 .99 6 1.47 1.19 7 .79 .95 WO

WQ@L7H832112 PCT/ EP2006/ 009153 -57- C ai ns 1.PCT/EP2006/009153
Phar maceuti cal conpositiongyconprising at |east one
conmpound of the forrmula (1) and a pharmaceutically
acceptable carrier which is useful in a nedicine, 5 CH
X, Y HO OH 1 wherein theClafbol s and substituents
have the following neaning -X (a) O 10 H with m=
0,1, n =an integer froml to 3 (b) O ring N

Pharmaceutical compositions comprising at least one compound of the formula (I)

and a pharmaceutically acceptable carrier which is useful in a medicine,

OH

X.
@E "
HO OH

l
wherein the symbols and substituents have the following meaning
X-=

(a)

%mu{kﬁ

with m = 0,1; n = an integer from 1 to 3

0
3 fkf
N
wherein “ring” is

P ROOD DD D

(b

O 0 (0]
R! R /R‘
= A A RS
N N Y 08 ®
o) N N\/ N N / 7

H
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H 15 wherein "ring" i s NN HHO Q3 @) OR R-Yy,
I \N/ \N,Nr/\NORONN ~%~% W 2007/039112

WOD/EPI006/ 009153 -58 and with R being H, NE2I/EEX84/009153

F, C, Br, I, CN, CH3, NH2, spHAl kyl, NHAryl, NHAcy1l
and k = 0,1 (c) T ~(iing5p Tbeing 0, Sor [HH;
p=012,-Y= (a) RBWR2 R4 510 R with s being
0 anrd withmB' being d.080w CBaFA®y Br, oG GH;, X NWiZAlkyl, NHAryl,
MM{%@, S2NH2, PQ(OH)2, 1-Htetrazolyl-,
, , , NH2, NHAlkyl, N(Al kyl)Al kyl",
OCH3, CH2OCH3, SH, F, d, Br, |, CH3, CHCH3, CN, CF3
15 R3 independently fromR2 being H CH3, CH2CH3, CF3,
F, Cd, Br, I, CN, NO2 and R4 independently from R2
" anfP)R3 being H, CH3, CH2CH3, CF3, F, O, Br, I, CN

)}
p
T being O, S or [H,H]; p=0,1,2,

Y =

(2)

R3 W—R2

with s being 0 or 1,

R? being COH, COAlkyl, COAryl, CO;NH,, COyAralkyl, SO;H, SO,NH,,
PO(OH),, 1-H-tetrazolyl-, CHO, COCH;, CH,OH, NH,, NHAIlkyl, N(AlkyD)Alky?’,
OCH3, CH,OCH;, SH, F, Cl, Br, I, CH;, CH,CHj, CN, CF;

R independently from R? being H, CH3, CH,CH3, CFs, F, Cl, Br, I, CN, NO, and

R* independently from R? and R? being H, CH3, CH,CH;3, CF;, F, Cl, Br, I, CN,
NO,, R?

R’ being H, NO,, CF3, F, Cl. Br, I, CN, CH3, OCHj3, SH, NH,
and -W- = -(CH»-)y, cis-CH=CH- or trans-CH=CH-, and v being 0,1,2;

in case that -W- is cis-CH=CH- or trans-CH=CH-, R? must not be NH; or SH;
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15

NO2, R2 R5 being H NO2, CF3, F, d. Br, |, CN, CH3,
OCH3, SH, NH2 and -W = -(CH2-),,, cis-CH=CH or

wWa e@me39tH-CH, and v being 0,1,2; 20 in case tIGWEPMH6/009153
Is cis-CHCH or trans-CHz=Gg_, R2 nmust not be NH2 or
SH;, WO 2007/ 039112 PCT/ EP2006/ 009153 -59- (b) WR2
~HN N ~i Rs R6 independently fromR2 being H F, O,
MEp)tert-Bu, CN, NH2 (c) R6 WR2 HNs NON 5 (e) R5
Z st ~4NH witht being 0,1,2 10 -Z = (i) Rf C ~1
R2 W- R7 independently from R2 b#-Rf H N2, CF3, F,

d. Br, I, CN, CH3, CI:I—?,\(SH, ﬂg/jNHZ,

HN)S/'\N//\RS

R® independently from R? being H, F, Cl, Me, tert-Bu, CN, NH;

©
R w-R?
s PARA
\(HN 1 \|
s N 2N
O]
R5
/.
/%
t \—
§~(NH
s
with t being 0,1,2
-Z =
1)
R7
\/ 2
~ _R
[ Jw
o p
R’ independently from R? being H, NO,, CFs, F, Cl. Br, I, CN, CH;, OCH3, SH,
NH,
(iv)
R7
A
7] AL
r ey Q=< 1
s K s K

with K=NH, NMe, O, S



(iv) R W R KKwith K=NH Nw, 0, SW

2007/ 039112 PCT/ EP2006/ 009153 -60- (v) 7 K~ WNN ,N
w2d78BB1Dr t he pharmaceutical ly accept abl e saP@BEP2006/009153

esters or amdes and prodrugg_of the above identified

compounds of fornula (1). 2. Pharmaceuti cal

conpositions according to claim1l1, wherein the

coﬁﬁounds are defined by formula (I1) 10.0H \COHX Y

HO ' 11 wherein -X - is X (a) or X (b) and -Y is as

defined inyclaim 1. 3 R§rar maceut i %on‘pom ti onw

accordi ng/t claim?2 ereln the unds ar

def i ned‘ebg’ r mul a§/€ e'%B) ORI X' ¥ X

HQJ OH °A 8 wherefn KX - and -Y areHas defl‘ne(ﬁl

claim2 and wherein -X'- is

or the pharmaceutically acceptable salts, esters or amides and prodrugs of the above

identified compounds of formula (I).

Pharmaceutical compositions according to claim 1, wherein the compounds are
defined by formula (II)

OH
X‘Y

HO OH
il

wherein -X’- is X (a) or X (b) and -Y is as defined in claim 1.

Pharmaceutical compositions according to claim 2, wherein the compounds are
defined by formulas (A) or (B)

HO OH

wherein -X’- and -Y are as defined in claim 2 and wherein -X’’- is
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20 WD 2007/039112 PCT/ EP2006/ 009153 -61- 0 k N m=0, 1

7T OOO / NONS OONN HH and wherein -Y' is s
WRB2MWBPIR RS R Z ~(HNR5 t NHb-, s S wherRiTERI0D6/009153

i ndi ces, synbols and substigyents are as defined in

claim11. 4. Pharmaceutical conpositions according to

claim3, wherein the conpounds are defined by fornula

(. 10 H" Y HOYOXH C wherein -X"- and -Y' are as

defined in CI\{I:;i 007/ 12 PCT/ EFl’ 6/ 009153
m \1% _
m=0,1 Y Mg N g
N 290 ©
N

NN P s
S ° -
N
\{«N‘&/Z{'ﬁ f N 5
H H

and wherein -Y’ is

RR W-R 5
’2& | :
R z
f— Jh <j>
(HN)g R®  {—(NHY

wherein all indices, symbols and substituents are as defined in claim 1.

Pharmaceutical compositions according to claim 3, wherein the compounds are

defined by formula (C).

OH
X"
Yl

HO OH
Cc

wherein -X’’- and -Y”’ are as defined in claim 3.



-62 5. Pharmaceutical conpositions according to claim

4, wherein the conpounds are defined by fornmula (D)
W@RH0X03911%. . XHO CH D 5 wherein -X'- is as de€T/RR06/609153

claim3 and -Y" is R3 WR2_ ¥YoR9 4 K7 (HNs - Rs ;)~

R (NH "X with RO being C(IH2 CQ2al kyl , CQraryl,

CO2NH2, CQ2aral kyl, CH2SO3H, 10 CH2SO2NH2,

C@p@@cyglcalcpmpgsmgm agdordltig—m) oooH3, wﬁb&ﬁ-Itherﬁhbﬁmds are

| kyl )al kyl', CH2OCH3, CH2SH, wherein
CHﬁNﬁ%gH%g?nggﬁgiﬁls and substituents are as defined

in claiml. 6. Chem cal conpounds having the genera
structure of fornula (© or (D according 15 to claim
4 or 5. 7. Use of conpounds_having the structure of
formula (1) as defined in cPHim1 for the preparation
of a medicine for the tregingptXigi Chronic Obstructive
Pul monary Di sease (COPD), te lung injury (ALIl),

car di opul nonary bypass,HG M respiratory distress
syndronme (ARDS), Crohn's di gease, septic shock,

sepsis, chronic inflamatory diseases such as

PS QA %(”afsgg'dgﬁge%;lwdl&lf PRa- neunat ol d

arthritis reperfusion’njury hat occurs
foll owi ng heart attacks strokes, atherosclerosis,

and organ transpl ants, traunatic shock, multi-organ
failure, WO 2007/039112 PCT/ EP2006/ 009153 -63

aut oi mune di seases_|i ke qgltlple scl er osiys

per cut aneous trans m n \;,R
R* R
F~—(HN RS P

with R® being COH, COalkyl, COsaryl, CO;NH,;, COsaralkyl, CH,SOsH,
CH,SO,NH;, CH,PO(OH),, 1-H-tetrazolyl, CHO, COCH;, CH,OH, CH,NH,,
CH,NHalkyl, CH,N(alkyl)alky!’, CH,OCH;, CH,SH,

wherein all indices, symbols and substituents are as defined in claim 1.

Chemical compounds having the general structure of formula (C) or (D) according

to claim 4 or 5.

Use of compounds having the structure of formula (I) as defined in claim 1 for the
preparation of a medicine for the treatment of Chronic Obstructive Pulmonary
Disease (COPD), acute lung injury (ALI), cardiopulmonary bypass, acute
respiratory distress syndrome (ARDS), Crohn's disease, septic shock, sepsis,
chronic inflammatory diseases such as psoriasis, atopic dermatitis, and rheumatoid
arthritis, and reperfusion injury that occurs following heart attacks, strokes,

atherosclerosis, and organ transplants, traumatic shock, multi-organ failure,
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angi opl asty, asthma and inflammatory bowel disease. 8.
Use of conpounds having the structure of formula (1)
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medi cine for the treatnent, ggliagnosis or prophylaxis

of inflammatory disorders. 9. Use of conpounds having

the structure of formula (1) as defined in claim1l for
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claim 1 for the preparation of a cosmetic or
der mat ol ogi cal conposition. 11. Cosnetic conpositions

S | l.
CORE bf b&ﬁf)éﬁndls @ﬁ§ﬁ1§qgéta st?ﬁé:‘g@'tg %gzo&{ulﬁ m talg ?éﬁijeﬁ% iditn 1 for the

15 as in claim1l an e Ccos o

t opepatatien c ofrpo meedicing 2 forDeheratr cltragnite adia@@iRo Bk t p@PRylaxis of
co isirl at. | east one conmpound of forrmulas (1) as

in agmgrya%ﬂ’rg‘?rs'l east one dermatol ogically tol erable
conponent .

Use of compounds having the structure of formula (I) as defined in claim 1 for the

preparation of a vehicle for drug targeting of diagnostics or therapeutics.

Use of compounds having the structure of formulas (I) as defined in claim

1 for the preparation of a cosmetic or dermatological composition.

Cosmetic compositions comprising at least one compound of the formulas @

as in claim 1 and at least one cosmetically tolerable component.

Dermatological compositions comprising at least one compound of formulas (I) as

inclaim 1 and at least one dermatologically tolerable component.



