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WD 2007/ 039114 PCT/ EP2006/ 009155 -1 NOVEL

NI TROCATECHCOL DERI VATI VES HAVI NG SELECTI N LI GAND
WRDDTNBIIY 5 The present invention rel ates to PCI/EP2006/009155

conmpounds, conpositions and nethods for nodul ating the

invitro and in vivo processes nedi ated by cel

adhesi on nol ecul es. The di sqloosed small nol ecul es are

aromatic nitro conmpounds which nodul ate cell adhesion

nol ecul e-nedi ated 10 functions potently.

Cel | - adhesi on nol ecul e- nedi ated functions are part of

a conpl ex cascade leading to the mgration of

circulating white blood cells (Ieukocytes) fromthe

bl ood streaminto the surrounding tissue

(transmgration). Physiologically, [|eukocyte

transm gration is of critical 15 inportance for

howees! astsoc@ngedoNUBervaLE vl hhvmees@frcriyitngafeinogsyiTy
i ncl udi ng humans. Lynphocytes for exanple, are
constitutively leaving the bl ood streaminto |ynphatic

fISSues in order to patrol for harntul antigens. under
pat hol ogi cal circunstances however, e.g. |local or
The presdnt mventiod Fadamatd amprudds rcompositipnoand methods €erd raodulating the

in vifrh o T A proceie megiais phicr L adbepia Motkeu oy 1he delsed small

mole@{llegare%‘&ngﬁc Rriedepduids FRRBEASENALE Kell fatlﬁes%if:ﬁ%%cﬁﬁ:—medlated
| eukocyte transmgration | eads to a pathol ogi cal

funcigesisipgtentlyi nfiltrate with subsequent tissue damage in
several clinically relevant settings. Disease states
such as Acute Lung Injury (ALI), Acute Respiratory

Cell-Rillsdsioasmo Ry Bl hédated AthdBons Asd P ofral om%k Radcadé eming to the
Chronic Qbstructive PuInDnar% Di sease

migratisy ph§irgulating yrhiteoblgodrceHs i(fenkocyigsy f5§psth§ b&@@ gir¢am into the

surro%u;ic:hgl ti@glfed&?@fggrn gr%tﬁ(%ﬁ g%llut’:ga IW@{, 5%813' eu%ﬁ%{/@ﬂﬂl is of critical

impartahtd fdra‘tonrrmg)so‘ahle andsnemlnovmvdﬂlmamf livmngdelimgs im:,ludmg humans.
exaggerated | eukocyte infiltratiqn contributes tqg th

Lymaﬁﬁ%r%@ ample, 41 meﬁtiﬂetlﬁé;sgﬁmgg dhe |h1ﬁ>cnf §tr%4nm| into Tymphatic

tlssu@sSﬁQﬁH&ttS batbi for Maliaful taﬁﬁ'ﬁb%@' Bhiat aﬂa%loé]@z[l Q'lt%ﬁhﬁkﬁﬁé@r%wever

bypass or "percutaneous translum nal angioplasty.
€.g. l@@ﬂh’r Gggermic MOaMBERRVOGINALH ifbry oﬁth'éwasmzll’ssrys@nattbl,s fundamental

process e FEIeE I “bfee B eart o ligHn iResatel e xBresting of E- and
P-sele@iti. | G onsdquient!, ﬂl@eex%ézfsiﬂzulédk&gﬁé trafRigration’ RA®Y & a pathological
cellulla$ uuligﬁr)geegvlth subsequent tissue damage in several clinically relevant settings.
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 percutancous transluminal angioplasty.
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have to roll onto and then adhere to the endotheli al
cell wall (initial rolling or "tethering”). This
Weerasyi€vent in transmgration i s nedi ated bRCT/ER2006/009155
selectin famly of cell-adhesion 5 nolecules. In
addition to directly binding to the endothelium
| eukocytes can adhere to abpher |eukocytes,
| eukocyte-particles, platelets or platel et-derived
particles that are already attached to the
To transioigrase.i lankocytes medt dind to therwall obtheavisean endotheding s diffuse

avoly SETRIE0 it S 3A LR . Do ewoores

have 6 @81EbiS ;an-thenFadh@fetkolths hdEhdlial cdit waRI(BGid]l Rollihig or “tethering”).
expressed only on _inflamed endot helium P-selectinis

This grimasy s¥enton trarsmigratdon imeediagted; Rynthesselgstin family pf cell-adhesion
el s:.and. |~ ctin.is. expr . k
et o il ARELGEL R MR 00, KEWOREH B adver o
otherdlenigiciites Aleuleguiytkeparetlegy mavkelets aroplatelef-deiyed pdtticles diaare, already
var] abl e nunber of conpl enent receptor-rel ated
attac %jpt@é{“‘s?ndé’twl&f‘bphobi c 15 transnenbrane donain and a
C-term nal cytoplasm c donain. The binding
interactions |eading to the adhesion of the
The Iseladtoc faredy anfeadhepipos moldcolebeis nea@ised &fy threntsaattundlly related

.th | ecti ' f. the selectins and various .
calc%rg?d(rfgﬁr;%pg{c]@r%gHga‘{g@gblaamgr@ﬁsw Eé)r?)tleshg" 19- and L-selectin. E-
selectifuk @gpreSed cifly Oh!infli¥hes eA@ AN ,Sfl’-%é‘l’éct!?d 'Psd%)giﬁl_rgﬁ)eél %Yai’ inflamed

affinity to the carbohydrate sialyl Lew s' ]
endo@eygmgaﬂwqibaseqryplpie@gs;md bseleptan suaxprasscdodn lepkocytes. Selectins are

I osytes.. A structurally rel ated cosyl | et .
comSef S 4pcfipird BLbital 16’ dpribnieh dniel e thoaBriagihy (EGH)-like
domditlf faaearidble canslsr 6£!dosnpldnent Fépdst-rédited! repeats, @Uh@drophobic

Res., 1998, 78(1). 78-84; R P. MEver et gF.h o )
transgey@g@grﬁlqjggp eand & Gr-teaminal gytpplasmic Jomegr By binding interactions

. f P tin, L ofine ) fE0ni
leadif 35 08 adeSBn 38t Aoy Bd bty 8]0 el by contact of the
lectinvdBmein, oRthi2 s€luetinsngsl varddusncdrbotesirate 1ig@dAds ohObe séiBface of the

492], the so-called P-selectin glycoprotein |Iigand-1
leukqe -1), which contributes to a high affinity

selectin binding by its sLe' noiety as well as by

arts of its peptide conponents, in particular
All tﬁn@b phlgctans ca bisd neith dev affsty] R e duactiobydratEsialtl Lewis™ (sLe*), a

Scher i Res. Found Workshop, 2004, 44, 137-147
glyeaBi ol Bt oy Y SerTHGLt” PR PERRY e oh SUFHrgRied elycosy
moieBO skilylol.égisMSLR*Niig pRMonAhdrity fo¥ind @nPthe &ueftd Bf cRderidells [K.

also binds to E- and L-selectin [G WD 2007/ 039114
Okazpkireteda obeYupgoles 1998, G8hbk d8t84n;R.OF ulylcRuors ePal.s@bepconjugate

Jourr%z(?,of997} Ut(%)),; 583789 1%8ﬁl casE bof iﬁse‘i‘ec'ﬁ?lpg %&%H f'}igﬁia?llir%@J gliygoprotein
ligand has been described [R.P. McEver, R.D. Cummings, J.Clin.Invest., 1997, 100, 485-
492], the so-called P-selectin glycoprotein ligand-1 (PSGL-1), which contributes to a high

affinity selectin binding by its sLe* moiety as well as by parts of its peptide components, in
particular sulphated tyrosine residues [R.P. McEver, Ernst Schering Res. Found
Workshop, 2004, 44, 137-147]. PSGL-1 is one of the most important selectin ligands
binding with highest affinity to P-selectin, but it also binds to E- and L-selectin [G.
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predom nantly expressed on | eukocytes. In inflammtory
di seases, dys-regulated transmgration is, at least in
Wp2007/0391edi ated due to 5 an increased cell suP¢HER2006/009155

expression of E- and P-selectin. In contrast to their
| ow basal expression, E- and P-selectin expression is
upregul ated during inflammatyon, leading to a
substantial recruitnent of |eukocytes into the
i nflamed tissue. Although selectin-nediated cel

Congtattins ilgmgi NewsebBerispesd 2404; fli7 1 Ty 5861 dicisi ohomedimesic aiaomucin
JyaEious situatio V\,hl ch such <cell adhesion is

pre ﬁmcfleagﬁygﬁrgssgfi 083%‘5‘595 resulting in severe tissue
damage i nstead of 10 repalr In the case of nany acute

as well as chronic inflamatory disorders [e
In inflapiaiory dispasas dyolrstilatrs; ﬁrwnwmgﬁs gt lfageasoén( wepBjed due to

. S 19

on SOELTSLT sfhce B AEAPE: 3o ASHCRR cob O 80 Rl b

expredsion, &- and IPesi:l&ItlﬁVeetbresmond)sf uﬁﬂegﬁl@&d&i(@ing&ﬁﬂmﬂnmhon leadlng to a
cor.respondi n Hgdhe& on nol ecul es, a(EJartl cularly and

substantial) rggRuiten geubgcéﬁesd@pﬁ)ﬂ)gtlpggrg figgne) éllthgpglh{selectgl-medlated
cell %?nkgl?h 1s|.Q é%gll d f@ﬁ%&)x&%?&h%ﬁh@ E‘r\%}@gggggati%b§ :1% }sgl:lch such

cell adheajonme m’(deallrable dece%e;mtsultmg Reseverd 8iS&ic @fiflage instead of

e B SRS A RN SRS, oy, s,

chroﬁ‘i@dotﬁfrﬁéﬁver ﬁxhlﬁﬁinh@ndls@is%qtddm)o rﬁ&ﬂ&@s Qe P! é?logssomatlon between

clotting is further pronote
mﬁlﬂf@mdtfchéwﬁtedl kakgrres indo Itl@eukmy tsenwa@teelll%! withnalmagked elevation

occur s .because .l eu tes
or {4k SRoREHF 3rASFEURRUPBABENT RPRRRSN By e Brstectn
has bdet Heimohsikaed [Mullér ettaheTBRAMES, 2002, PO¥R), 270078 ; DiS¢efano et al.,
can also bind to platelets which carr P-sel ectin.

Am. FnBespiro Cerit. (age- dedi) 49901 49(3) K38 k0; leraitmaeeal..obich. Dermatol.
Res. afg@gs% Q@@ 9} her selectin mediated 25 functi ons,

e.g.’ ocyte activation, offers a prom sing

possibility to interfere with and stop the

i nfl ammpti.on casc de at a ver arly step. Small
Leukgsyg g BratigngBey Aariayarels & i tORYGRHMRIPRS AR the course of

transpl¥h€ ﬁn@ SFAT 1djfGionl MLd AREKYEY ADlood clottm is, %J]nher promoted by

pan- sel ecti n-antagoni sts to cIrcunvent SSi
leuk¢ce'©h:l¢dh¢m@9nﬂete\u§e¢yt¢-bbltdeﬂ bnldmﬁ \E/hilchs;wumwdbecaw¢ leukocytes

possgsa % ;&#«70%@11 4 %%ﬂ?xﬁ:spgﬁ g%%(l)f"l éé‘g 185th&s9 1rlteract with
themSél0ed vk @S GII-Neandahey édn aldy ©iRd & ﬁllafulétyvdm&&ﬁﬁymeclm S

anot her tenplate structure

ot

Therefore, the modulation of selectin-mediated cell adhesion and other selectin mediated
functions, e.g. leukocyte activation, offers a promising possibility to interfere with and stop
the inflammation cascade at a very early step. Small molecule selectin antagoniéts should
modulate all three selectins simultaneously as pan-selectin-antagonists to circumvent
possible redundancies between the selectins [M. Sperandio et al., Vascular Disease
Prevention, 2004, 1, 185-195].
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for the design of small nol ecul e sel ectin antagoni sts.
As conpared to sLe/sLea, PSA.-1 shows high affinity
WO 2007489114 hree sel ectins. To find and to det eceCHBR2N6/009155
small nol ecul e drugs that conpete with PSG.-1 and
PSGL- 1-li ke ligands for selectin binding is therefore
a 5 promsing strategy to deyel op a novel class of
ef fective pan-selectin antagonists for treating
i nfl ammatory disorders. Selectin antagonists may be
Besides plogi68leli s @ga@ealeblghrﬁa“ﬁasy ligend Psﬁlulsusn gnethér tgmpdate structure
ate struct si nce

for thk Bt st e AP S Bh: BB ot SRl AE¥FUd e pscL

shova{lhigl?Sﬁﬁmﬂy foF aDUﬁ@é séle@mRBo Yihdl Ang tdTiidtadt ANl molecule drugs
10 Novel snmmll nolecul e selectin antagonists

that Gompatenilh kel 0 BSGL LHERigands B wasgil bRgingaindhereore a
pronltugll? AYfat %]tcfe%lograglnlogélfﬁl\éég lo§béf{"ec 1¥e LF Selelfil tag%msts for

ness s descri tera LIpInSk

treatAgyv inflBmngat@gvdisdiders, Sa8&Tn aﬂtagorﬁstBSI]lay Beseﬁgn@i hﬁﬁg selectins as
nol ecul ar propertles passi vely transported nol ecul es

well gseusing, g igadt ikenByeLoh aa Reterpdaty straptig, iinogsthey are intended to
modﬁﬁlteeﬁﬂéllfi‘l'idlﬁ\% inGieeR s elh@éﬁs s SPY 61‘notﬁérd1%atr)ﬁ§’ with dsql'éﬂgr binding
n to define

I ke. According to these rules it Is
motifonpounds with a rel ative nol ecul ar wei ght of |ess 500
or closely above that as snall nol ecul es. Conpounds
with relative nol ecul ar wei ghts above 500 are

Novéﬂrﬁméipﬂnﬁlekﬁle%le@ﬁﬁ‘|ahﬁéﬁ91h§l§‘é@hfd@ﬁé& ceﬂhi%Qe&ﬁi?erR&ﬁsc‘ﬁﬁ&edrug-hke

of highly polar carb drate noieties or a peptid
and ¢@ iy aetential oralt bipavadlebidityl aflee terint drugh dkewass eptdescﬁrlbed in the

el L34 0 SAPAST o8 s, ORI BBt

propa‘lfbm passielly, tréAspoﬁ@@‘fn&é&ﬂ&s arth§uppasel RCEANNbE avefagh Nerelative
devel opnent of anti body-based drugs, because they are

mol%lay ﬁ%&htdlféeﬁrfba% 808 i ordeg e rbﬁétr\daﬂlkgnAP@rémsrt@t; esmrules it is
he8V&tine & %rvﬁﬂl ) UQqﬁ Q}{ﬁ F, g?ﬁ %?llgssd:%d 0¢ closely
e passage throug e gas roi nt Inal"st'ract

abow:hhat ds hﬁyallctaolebﬂes rgespaods bt lekdive aidleduldrywélbﬂts leb‘/&SSOO are
ines. This is n?gi 25 the case for

. { t . .
unliiHl fo ge x.b&agaﬁ%ﬁ%ﬁhsgéheawaseﬁéﬁp el polat easpelydrate moieties
or aJUPadRY &hﬁﬁ@ﬁeﬁ%hgl RothBY ScBpBcE Syl WGOE&F to!?Q:lrug likeness [H.

treat ment of ©Morbus Parki nson actin ecif
Ulbright efcalo| Trende PhgtmaaoinSdie r2008, Q4R )640a61413|]DoStee[e1 al., J. Med.

T P LN MO N

drugbIbech@d 1By @rBpolySeftidesind 9b GRd UAehinBirhRFARCD Brob¥éi. Moreover,
ent acapone [EPOO42 468]. Nitrocatechols have "al so

the dssisgd epapaunde musbbagiplle dariag dhy passage theoughrihe pastrointestinal tract
so thafH§ dalP¥e 1ﬁé¥:@te%ﬁ£(ﬁ'[)écp gatési\lby the cells of the small intestines. This is not

the case for most glycosidic molecules and peptidic structures.

Some nitrocatechols have been developed for the treatment of Morbus Parkinson acting as
specific catechol-O-methyl transferase (COMT) inhibitors [J. Axelrod et al., J. Biol. Chem.
1958, 233(3), 702-705; P. T. Minnisto et al., Pharmacological Reviews 1999, 51, 593-
628], such as tolcapone, nitecapone, and entacapone [EP00426468]. Nitrocatechols have

also been described to have cardioprotective function caused by iron-chelating [N.
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WD 2007/ 039114 PCT/ EP2006/ 009155 -5 Haramaki et al.,
Bi ochem cal Pharmacol ogy 1995, 50, 839-843] or

waelewresgisg pl asma  honocystei ne | evel s [E. N BGI/RRIW0€009155
al., J. Neural Transm 2005, 112, 1213-1221].
Ni t ecapone has al so been reported to act as radica
scavenger [Y. J. Suzuki et a}{., Free Radical Biology
& Medici ne, 1992, 13, 517-525; L. Marcocci et al.
Bi ochem stry and 5 Mol ecul ar Bi ol ogy Internatlonw

Hararakd et3al,, Bigahewnicql PBammcologer \W6i Ofs 83@itdhoe d.eha’asmg plasma
ng gf.ect from an |nII u

hom% }I]sq‘?gda%elna[%%lﬁ%lp%r%aqetfa&euragr? gb@ﬂ ?Fg 1213-1221].

Nltezﬁ}ﬂﬁlc had ,alsd3been2@Pdited OURVAT radi¢Bl v e@ [Y. J. Suzukl et al., Free
ni trochat echol s have not been descri bed as sel ectin

Radiegh Bielopn M@’@Gﬁpb‘i%d§3 FhEp@5nby Maseeasi @anal oBépchemistry and
Molécql\[(?'z%?tn% ;?arr;a?zog%l a?g’r ?/4? 2‘??2 P]uls%r V\gé rvatlons indicate that

o S8
enta(mﬁmatnmj/ protece fivas angibiessn (IDmdm‘mﬂﬁ:nall mhagée[T dHelka[maa et al., J.
di sal i tes_and disalicyl ate-based C- gl ycosides [WO
ypgrgyrgg-?éé#:a 2?\% £3@Hk no sul fonic acids [WO
03/ 097658], dlglycosylated 1,2-diols [WD 97/01569],
substituted 5- nmenbered heterocycles [ WO 00/ 33836],
Howenen oy tardasy ngrochplieelmls -Haee 2mit cheat i dtscritied] EPGZR8EH In@iulating
1 piperazi ne based .conpounds [ US6432957B
comaiidsE RN i bl (oSG PeTEPRR40 (R DBORPipglsssfer weight
comg&lu{ds Gwidl la0mb&ulafery MifeAPHE LEABAT nftlliadddd proekdses!! AidsO rEompounds
005, 111, 106-112; EP 1481669Al], and quinic acid

inclyfler disalicylases and disalioylatetbased, C-glycavistes [$HQ 929706k, bet@yl amino

s o7 TP, At B ST 122538 o g ey sbsta s

menﬂ&ﬁéﬁﬁme@érbﬁydl@ [WOI &1(533896; 0 rﬁ’eﬂﬁt@p{zr@nos&lo 91 benzoic acids
Treat. Respir Med 2005, 4(2 85- 94;
[EP%W% B{.i Rigerazine brsed; comporndy RM@%%&H; galbg smdl‘tqnvatwes of

peptidd J%]ZOOI}@WSO% gﬁ‘ﬁaegt‘% E;g £36 @&ont"%{‘ é‘zrcrl%fc’zgn 2005,

structures have asl s O
111,pd®6ehCy EPeiBll 66%A 1 Js hedquihiteacid dematﬁbemnxmacw A9 J. Med. Chem.

tru r re likely to show | ow potency. O her 25
20052&%%{14#6&§Eow specificity against different nenbers
of the selectin famly, but antagonizing only

sel ected sel ectins can be bypassed by other selectins
Howengr, poneSefitbese Selﬁqunap@gbmcmganmp@hndﬂ leve sBEceksfully passed clinical

il {3 BORIE Sad ARt pdliedio Res 1t PGy Beiffo. ¥ schon,

Thertb}lts andTWinidh) Rk mn&@ﬂenﬁ 20083y, 0e 20BN dﬂﬁg is due to the fact,
peptides maki ng them grone to degradatl on_ and

that many of these structures have been designed on the basis of the low potency template

sLeX. Therefore, sLe* -mimicking structures are likely to show low potency. Other

compounds show specificity against different members of the selectin family, but

antagonizing only selected selectins can be bypassed by other selectins [M. P. Schon,

Therapeutics and Clinical Risk Management, 2005, 1(3), 201-208].

In addition, most of the compounds developed so far have high molecular weights and
often bear carbohydrates and/or peptides making them prone to degradation and

modification by peptidases and/or glycosidases. Carbohydrate-bearing structures have
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nodi fication by pepti dases and/ or gl ycosi dases.
Car bohydr at e- beari ng structures have WO 2007/ 039114
wean/eRPa006/ 009155 -6 further di sadvant ages SRECHER2)06/009155
hi gh degree of chirality, anonmericity, and | ow
probability of transport through lipid bilayers.
Siml ar disadvantages are kngwn for peptide-bearing
compounds. Some ot her compounds devel oped for
ant agoni zi ng selectin nmedi ated processes contain
furthey disgdyaniages gueh aukigh degree Df ghisalitpt arfomegicity panshkow probability of

' ' 5 to M et al Biosci. .. .
wanfgoh Bk i bR BALy S ubM Tk nienh o, xogWhoRF ipptifgsbearing
compb@idsn Sumtié Catherd @empominideadlopedie Sor Canapuiise selectin  mediated

difficult. In addition, conmpounds with pyrogallol
procesigs contam pyregallolspbsiyichuses. [Thescomgtifsagre prorswi® @xjdasion processes
OXf Cotl T egdj . F enSy. .
(KESBISHL oyl BELAT RGN, piinem,” 1, SYER 126570 Thaking the
pharAracewigak develdiesanrafithest9&mpoluinds difBicuR4B0addition, compounds with
Sakaguchi et al., Biochem cal Pharmacol ogy, 1998, 55,
pyroggap SHRUSRNES, Sl a5 @aie g éﬁf‘pgmmn 1% bE [¥totede GE oPergediene et
., BEBS YelttysaMG Wb S 592556 1PADRS) is P ., Anti
et v i T A S hosjs g%e%}%@al’ Anticancer
Resdareho 49%hd 9e2487-249%) IN. Sakaguchi ¢tielv, Biashemical BB&mdddlogy, 1998, 55,
19T£i @.28; EP O 840 606 B 1] is the nost advanced
C %% und in clinical studies 15 Recent investigations
support the hypothesis that binobsianpse can be

considered as A PSG.-1 mnetic [E. Aydt, G Wl ff;
The feadigtiommpaepd ip dlop fioldod; selegtin 20tpgaists. is imesiamose [S. J. Romano,

i 81 ' [ [ framet her sel gctin
Treds, Risp ik 2605, L B AT s O ol hfemBe B Aok ot ot Dross
2003; @030 A8,dp. 28 1 P 0B40a80BAB Htie tisd thusttadi&fced Bdpound in clinical studies
%gn-seLectin ant agoni st bi nosi anose seens to |lack
Recegit Anvestigaiions| spert {he bppathestss thal himesiamoseli e@at be topasidered as

LMgi SEE S 2 d L3N T00 Bope! et 14y78 .
PGELIOHARSR AOHE, G WERECP A, [p b 60 9720 s
distigguigheg bimsalizmbsenfead ottor selevtid artagpinlists. dbisehdwever, a high molecular
. pan-sel ectin, antagoni sts whi ch __nodul ate . e
weigl CargBoiii wilh ARt by tiai FBirES. dhegrans el tp antagopish hspgsiamose
seenf3€lol 1adldl ¥4l BiBavaAARBilfR! SSHE obSGVAIARBAcaR! thaBblIREamose shows
enpl oyi ng such conpounds to nodul ate conditions
goodagtg

By fardtiselertin and asmpdarateaffinityafod B- ané Leseldctin,  Mbst
of the available anti-inflammtory pharmaceutica
t herapi es, which are available on the nmarket, conprise

Theradsta strangf inedieal aeq s RsveNBAINDS poldh® Hahilseledifl @ntagonists which
nti-inflammtory drugs) having several serious

modylaie fstrckinmasdiged fignction, c.anef S@_cl%?tﬁ@éie_pﬁil‘iqﬂé celhadiesiqrs apd for the
devefsdgfneég? Ifork] FRSR' é’mﬁl%?ﬁl%ds%ch %‘:ﬂd%%nai‘ to° mo'aﬁgaltjé %I)ﬁcﬂgorg] Sssociated

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
function is a therapeutic concept intervening the inflammation cascade at a very early
stage. Almost all promising selectin antagonists so far failed to become marketed drugs,

mostly because of low potency and /or high molecular weight that causes problems in their
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function is a therapeutic concept intervening the
i nfl ammati on cascade at a very early 30 stage. Al nost
W@PRW07/03904 si ng sel ectin antagonists so far fai PEHEP2906/009155

becone marketed drugs, nostly because of | ow potency

and /or high nol ecul ar wei ght that causes problens in

their WO 2007/039114 PCT/ ER2006/ 009155 -7

absor ption-di stribution-nmnetabolismexcretion (ADVE)

behaviour and thus in oral bioavailability required
absorpsiontdigtribptéen-metabolismrexsretion (ARMEDr hehgivinar dend  Ithuse in  oral

bloa{‘/z{iﬁlﬂﬂ?% %cﬁnrea rﬁ)p {Het t]reS amgﬁtptfl [%?%e ! Smhgxa&ﬁ)rgo %} ?Eg S51’1eumat01d

arthriil§ sdpois 8Rock, @ﬂﬁfdselemfﬂpm#éﬂﬁmm iy Oryedrrd el Stkgdsat ed in
t he phenyl part of the nol ecul e and which can be used
for the treatnment of inflammtory disorders. In W1

EP-R97479 2893ist105e8 iRt C co&@%@ﬁﬂ%%&%g Iilng o"?(gialt%kﬁdthé 8h§hyl part

carbohydrate unit are

of thel msﬂdecmwahdowhnbh ican He aswdefot therteasntn of nnﬂanmhatbr)t dissrdarsd
can be 10 used as therapeutic agents, however, they
are structurally different fromthe nitro- substituted

In WAOOIRI7IA 3 ' VEdh!
" YER A1 48?923%81%%? ﬁﬁ%%g%§%|%%05% g?keéad?;tgr&gb(ﬂiyaﬁate unit are

desctibede Tﬂleselrramunds disclobet by ghis slotumenti ars setebtin-inhikitarmand can be

t of the inv ntlont rovi de
usedn%‘Jl 3@ CRRSLHC 2850, el?‘?‘ﬁ'/evﬁ’én I ?lrgo?ﬂmgi'ré‘ﬁ?' n@‘g{a@q‘? Bengthe nitro-
subs&itedROmBEOEdrHpSunds BRHMES to MM FRedtich.abl e to potently
ant agoni ze sel ectin-nedi ated processes and whi ch have

| ess negative side effects durl ng the| r application

L R T S S e—

activitiegsent i ve conpounds are not pr one to gl ycosi dases or
pepti dases. Mst of the selectin antagonists
devel oped so far are structurally and biologically

It lsb@ﬁ'@@bﬁ@t OREHPT 17 tfd eﬁ)v\g}oxﬂhf 1 S&R: mol o 5iPeS] ially non-

resul ting corrpoun ere ore, |low
glycesytatad/non-gliykesidih eand mermliephmc 2&>mp6umdk Umésch Ii‘d able to potently

i nvent however, provi des noy tent small )
antagpnipe %e?%ﬂhﬁa#@s? DEdesses il Foul o menaie e Aects during
thelrlaﬁﬂl%hSﬁitmgrnﬁ aﬂ%‘é'hg)oﬁﬁdsb' ol ogical in vitro assays

m m cki ng SA.-1 and PSA.-1-1ike |igands or any

| i gands bearing sLe" or sLea and tyrosinesulfate

Unlike most of the sLeX-mimicking compounds developed in this field, the inventive
compounds are not prone to glycosidases or peptidases. Most of the selectin antagonists
developed so far are structurally and biologically based on the properties of sLe* or sLe®
These resulting compounds showed, therefore, low biological activity like their template
structures. This invention, however, provides novel potent small and drug like pan-selectin
antagonists that have been invented on the basis of biological in vitro assays niimicking
PSGL-1 and PSGL-1-like ligands or any ligands bearing sLe* or sLe® and tyrosinesulfate
motifs [N. V. Bovin; Biochem Soc Symp.; 2002;(69):143-60. N. V. Bovin; Glycoconj. J.;
1998; 15(5); 431-46. T.V. Pochechueva et al.; Bioorg Med Chem Lett.; 2003;13(10);1709-
12. G. Weitz-Schmidt et al.; Aral. Biochem.;1996; 238; 184-190].



notifs [N. V. Bovin; Biochem Soc Synp.; 2002;
(69):143-60. N. V. Bovin; dycoconj. J.; 1998; 15(5);
WO2Ww74®114. V. Pochechueva et al.; Bioorg Med OPEREP2006/009155
Lett.; 2003;13(10);1709- 30 12. G Weitz-Schmi dt et
al .; Anal. Biochem;1996; 238; 184-190]. WO
2007/ 039114 PCT/ EP2006/ 00915- -8 The present
i nvention provides pharmaceutical conpositions
conprising at least one conpound having the general
The qirgsest uweenapnﬂarpmlewh@mace@aca(ll @gmmsn(qn@)cmprqsu@g aprleast one

comp 85l o BT RASHI BT SRS PHEILE 10,5 g or 0

and Opharftdc@2iNalD-acddptabld caaditrGrhiCiid wefud in mediéide, X O2N O2N
02N I \ XY Y-1 X);:~COHL OHO OHOHOH5 Id le
if wherein the synbols and substituents have the
foIIovvingrreaning -X- (a) O nHs~ m 10 with m=
n=an|ntegerfrom]yt03(b) ring O N H

O,N O,N O,N X
I ) \[ :[ Y
Y.
X OH OH OH
OH OH OH
Id le If

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

(a)

ng):iﬁ‘

10 withm = 0,1; n = an integer from 1 to 3

gﬁgkf

(b)

wherein “ring” is



wherein "ring" is WO 2007/039114 PCT/ EP2006/ 009155 -9
N9000 cy HO RLR1 RL eNr" NI /) CN,N OH NNN/

WO 2@mi3aiis h Rt being H NO2, CF3, F, O, Br, |PCIZEP2006/009155
CH3, NH2, NHAlkyl, NHAryl, NHAcyl and k = 0,1 (c) T
ring 5 p T being O, Sor [HH,; p=20,1,2, (d) ring
the double bond is either E-gor Z-configurated 10 (e)

R (f WD 2007/039114 PCT/ EP2006/ 009155 -10 O R HN
NH E m 03

N
YROOD DD D
R? R1 R1
f \ X RS R RS
DO

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

©

5:5

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

(d)
)

the double bond is either E- or Z-configurated

(e)

®



RLO O\ NH---~ m NH-ERL HN\ O \ // HVM
wth -E- being -(CH2-)gNH and g =0, 1, 2, 3 -Y =
WO207BRPIWR2 R4 5 s ~R5 with s being 0 or 1,PGRRER®0GIEPILSS
CO2H, CQRAl kyl, CQRAryl, CO2NH2, CQ2Aral kyl, SO3H,
SO2NH2, PQ(OH)2, 1-Htetrazolyl-, CHO COCH3, CH2COH,
NH2, NHAI kyl, N(AlI kyl)Al kyl'1g- OCH3, CH2OCH3, SH, F,
a, Br, I, CH3 CH2CH3, CN, CF3 10 R3 independently
from R2 being H CH3, CH2CH3, CF3, E, d, Br, I, CN,
NC2 and R4 |ndependently fronpg1R2 a d R3 bei ng H, CH3,

CH2CH3, CF3, F, , N ; R5 bei ng H,
N02 CF3, F, d. Br $ SH, NH2 and -W
-(CH2-),,, cis- CF@ rans CH=CH-, and v being

O 1,2; 15 in case™bhat O- W i CIS CI-(b—-CI-l- or
trans CH=CH, R2 nust not /ﬁ (b) WO
2007/ 039114 PCT/ EP3006/ 2 ss~~
>\NH
/
/ \

HN 0]
™
with -E- being -(CH,-){NH-and q=0, 1,2, 3
Y=

(2)

R3 W-R?

f“w«wﬂ ‘-

with s being O or 1,

R? being COH, CO,Alkyl, CO,Aryl, CO,NH,, CO,Aralkyl, SO;H, SO,NH,,
PO(OH),, 1-H-tetrazolyl-, CHO, COCHj;, CH,OH, NH,, NHAlkyl, N(Alky)Alkyl’,
OCH;, CH,OCH3, SH, F, Cl, Br, I, CHs, CH,CH;, CN, CF;

R® independently from R? being H, CH3, CH,CHj3, CF3, F, Cl, Br, I, CN, NO, and

R* independently from R? and R® being H, CH3;, CH,CH3;, 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;

(b)



WORRA3MIN N ~- N N=i
0,1,2 (0O R6 z HNH rs.

10

mR2 being H F, d, M,
-N

R6 S N R6 independently fro
R6 WR2 HN s NON 5 (d) N
~PANFHER006/9155

tert-Bu, CN, NH2 (c)
i R NN (e) R [/ z t
N 15 (g) W

with t being
-12 R tNNZ

2007/ 039114 PCT/ EP2006/ 009155
-11 -

w —-R2
5 \(HN>/ \RS
RS independently from R? being H, F, Cl, Me, tert-Bu, CN, NH,

(©)
6 2
VR

R -
N

(d
/_\ R2 N—
3 / N ) > N
SN N =N N- <\N / =N N

(e)

with t being 0,1,2

®
RS

15

(2



10

15

~4NH U

s -Z =
i ndependently from R2 be

W@pM07/038]14 OCH3, SH,

i ndependently from R2 bei

NH2 (i)

s R8 R2

PCT/ EP2006/ 009155

Z=

(i) R7

(i v)
5 Kwith K= NH, Nw, O S_WW.2007/039
N N// R

/.~
ing H,
NH2, (ii)

ng H,
o<W

13 (v)

Br, |,

" R2 IBCMERBO6/009155

Me, tert-Bu, CN
R W R2 15 K
114

R’ independently from R? being H, NO,, CFs, F, CL Br, I, CN, CH;, OCHs, SH,

NH,

(i)

R8
ke WL
3

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

(iii)

@iv)

with K =NH, NMe, O, S

8 2
SJ R R

\A/\\/ W

(h—_—
\%N

Z



2 011 WVR2 NWINN & ,NW 5 KHSN(vi) NN NONH
0OO0~-0O0 0 VSAN/S \N O VVLNH 5 (vii) -WR2 or the
Webarasaeut i cal |y acceptable salts, esters or REA/ER2906/009155

and prodrugs of the above identified conmpounds of
formulas (la), (Ib), (lc), (ld), (le), or (If). 10 In
a preferred enbodi nent of thg.invention, the
conmposition conprises at | east one conpound of the
formulas (Ib) or (Ic) or (le) or (If) and a
ph&Wmaceut i cal | y acceptabl e carrler WD 2007/ 039114

PCT/ EP2006/ 009155 -14- YI-1 X ~ ?~0H X02N / OH O2N
OHOHIb g Y= X OZNQZ’NXl-l 04/1%0404 R7 )
é’:ﬂ /' n AR
Q=< ||
5 K ‘25 K) ” H/N
(vi)
gsS\N fs\N/\ ;S\N/\
K/o K/NH
00 QL
\\// \\//
-1&,/ \ ‘L&,/ \N/ﬁ ‘17’/ N/ﬁ
o K/NH
5 (vii)
-W-R?

or the pharmaceutically acceptable salts, esters or amides and prodrugs of the above
identified compounds of formulas (Ia), (Ib), (Ic), (Id), (Ie), or (If).
10 |
In a preferred embodiment of the invention, the composition comprises at least one

compound of the formulas (Ib) or (Ic) or (Ie) or (If) and a pharmaceutically acceptable

carrier.



le If wherein the synbols and substituents have the

followng neaning -X (a) 0O N5 Hn with m=0,1; n =
wapoorMsager froml1l to 3 (b) O ring N 10 H REEERI0N6/009155

"ring" is WO 2007/039114 PCT/ EP2006/ 009155 -15 RR R

NNNNCOCNand with R being H NO&2, CF3, F, d, Br,

I, CN, CH3, NH2, NHAI kyl, NHAryl, NHAcyl and k = 0,1,

5(e) Rl -Y =10 (a) (B WR2 R4

Y
X
X\Y
O,N OH O,N OH
OH OH
ib Ic
Y\
X
O,N O,N X\Y
OH OH
OH OH
le if

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

(a)

ﬁﬁ"\( ”):[?\ﬁ‘

withm = 0,1; n = an integer from 1 to 3

(b)

gu%

10

wherein “ring” is



-~HN). \-~R5 with s being 0 or 1, R2 being CO2H,
CQRAlkyl, CQRAryl, CO2NH2, CQ2Aral kyl, SOB8H, SO2NH2,
weoDha14 1- Htetrazol yl -, CHO COCH3, CH2OH, MNERXEP2006/009155

NHAI kyl, N(Al kyl)Al kyl"', 15 OCH3, CH2OCH3, SH, F, d,
Br, I, CH3, CH2CH3, CN, CF3 R3 independently fromR2
being H CH3, CH2CH3, CF3, -Asd, Br, I, CN, N2 and
R4 i ndependently from R2 and R3 being H, CH3, CH2CH3,
CF3, F, d, Br, I, CN, NX®2, R2 R5 being H N2, CF3,
F, d. Br, |, CN, CH3, OCH3, f8H, NH2R20 and gW =
-(CH2-),, cis- NOr  tFaRs- CHK, an ei ng
0,1,2; WO 2007/0 b114 PCTf EP 0655 |-16]in case
that -W is cis- 0 s- CHseH Afust not be
NH2 or SH (e) R Z t -(NHS 5 ht being 0, 1,2

Wi t
(ORG 4NHN-rs. Z 10 (g) R6 tNNZ ~4NH s

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

©)
R1
S, O
3
s A A,
(@
R3  w-R?2
syl T
\(HN)S/\Z\RS

with s being 0 or 1,

R? being CO;H, COAlkyl, COAryl, CO,NH,, COAralkyl, SOsH, SO,NH,,
PO(OH),, 1-H-tetrazolyl-, CHO, COCH;, CH,OH, NH,, NHAIlkyl, N(Alky)AlkyP’,
OCHj3, CH,OCH;, SH, F, CI, Br, I, CH;, CH,CH, CN, CF;

R’ independently from R? being H, CHs, CH,CHj, CF3, F, Cl, Br, I, CN, NO, and

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

R’ being H, NO,, CF;, F, Cl. Br, I, CN, CH;, OCH3, SH, NH,

and -W- = -(CHy-)y, cis-CH=CH- or trans-CH=CH-, and v being 0,1,2;



10

15

= (1) Rt W R2 /\1 15 R7 independently fromR2
being H NO2, CF3, F, d. Br, I, CN, CH3, OCH3, SH,
WOR®7/0¥DIP007/ 039114 PCT/ EP2006/ 009155 -17- (PYIEPRZD06/009155
WR2Z YD K~SKJ with K=NH, NV, O S5 (v) 7 N
INI RT-R2'"R i " w KD C?J WS NNGC- NKHHor
t he pharnmaceutically acceptall-e salts, esters or
am des and prodrugs of the above identified conpounds

of formula (Ib) orélc or (I% (If; 10 15
in case that -W- is cis-C - or trans-CH=CH-, R” must not be NH, or SH;

(e)

with t being 0,1,2

®
RG
A ,
(R
el N7
- (®
R6
N,
é—(NH NN
S
Z=
(1)
R7
[y
‘z(., Z

R’ independently from R? being H, NO,, CF3, F, CL. Br, I, CN, CHs, OCH;, SH,
NH,,



10

15

20

20 Preferred pharnmaceutical conpositions conprise
conpounds of fornmulas (lIla) or (11b) or (lIlc) or (l1d)
W@poogos®a)4 or (11f). WO 2007/ 039114 PCT/ EP2006/ BODLBB06/009155

-18- Y -1X  YIX I XY 2N ):?-- OH 2N OH 2N ( OH

OHOHOH Ilallblic Y -IX 02N @NI 32N\ XY
Y-1X gL OHOH OH OH OH OHiy7l-id lie Il f wherein -Y is
| i ke defined above and wherein -X - is X (a), X (b), X
(c)., . and X (d) like defined above. 5 In a further
ent8di ment, the invention relates to conposi tions
conprising conpounds of the structures: X | \ X

2N OH &N OH OH OH ||}j||0 YX/\/R7
7] /0 . R
%/\ < |_W’
5 %c,/K)

K

with K = NH, NMe, O, S

)

N R RY
N-z J A 2
4 j /N y-R A / 2w R
I, -R W
1 | < NN ‘2/\/\/ N
H >N

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

identified compounds of formula (Ib) or (Ic) or (Ie) or (If).

Preferred pharmaceutical compositions comprise compounds of formulas (Ila) or (IIb) or
(Ilc) or (11d) or (Ile) or (IIf).



2N 2N X ,~Y OHOHOH O I1le lif 10 wherein -Y

and -X - as X (a) and X (b) is as defined as above.
Wae-enorieripr ef erred pharmaceuti cal conpositi onsPCHEPIIE@09155

conpounds of formulas (Al) or (A2) or (A3) or (A4) or

(A5) or (A6) or (B1) or (B2) or (B3) or (B4) or (B5)

or (B6). WD 2007/039114 PCIhgP2006/ 009155 -19 Y'" X

Y XX, 02N )I? OH 02N OH 02N OH OH OH OH A A2 A3

X 02N 02N 02N C X, ,r "XIO—|LO—|O—| OH OH O—| A4A5
A6 Y -IX" YIX\ \ XY 02 X 1: (}I(I (}I
OH OH OHxy B1. B2 B3 Y -IX 20 N 02N X Y-
o Y
O,N OH O,N
OH
lla IIb I|c
Y.
X
OZN j@\ 02N OzN \(;[X'\ Y
Y~
X OH OH OH
OH OH OH
iid lle lf

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

In a further embodiment, the invention relates to compositions comprising compounds of

the structures:
AN
X
X
Sy
O,N OH o, OH
OH OH
b I}
Yo ¢
X
O,N O,N Xy
OH OH
OH OH
Ile lf
10 wherein -Y and -X’- as X (a) and X (b) is as defined as above.

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

(A2) or (A3) or (A4) or (A5) or (A6) or (B1) or (B2) or (B3) or (B4) or (BS5) or (B6).



OHOH OH B4 B5 B6 wherein -X' - and -Y are |like

defi ned above and wherein -X'- is 0 5s~~1t Ims | j o
WOR@7A301N ,~, NN O Nrfr 0 OO0 S~N~ SS, N BCDEP20BH/009155

and wherein -Y' is WO 2007/039114 PCT/ EP2006/ 009155

-2Z0 RBWRR RS R6 R4 ~'" Zrt~RE NHSt - \ H\HN- R6

t NNZ ~~-N N~ NRs HNIL11/yMN) S N wherein all

i ndi ces, synbols and substituents are |ike defined
above In a further enbodi ngnt, the invention rel ates

t o pharnmaceutical conpositiodrs conprising 5 conpounds

of thefpx o X\Y 02N OH 2N OH O—|O—Iy
O,N OH OZN/@OH

b+

OH OH
A2 A3
Yl
~ X'
O2N O,N X'
Y
OH OH
OH OH
Y\XII
X" "
Y XLy
OoN OH O,N OH O,N OH
OH OH OH
Y\Xll
ON O2N X'
Y
OH OH
OH OH
B5 B6

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

o X
/m\i/):“\ /@\“/ H/Q\/u\;‘ H/Euj\"}“ H/(Nj\i .
O
HD\(‘“ y N\\)\ HD\( ?Nﬁ%,f
H

and wherein -Y’ is



X02 NOGE2N\VY OHOH OHOH AS A6 Y XI A\ X\ Y

02N OH 02N OHOH OH Y B2 B3 X OZN OZNI\ X ~ Y OH OH
W@R0DeB91B6 B6 WO 2007/ 039114 PCT/ EP2006/ 009155PCTF/RR2006/009155

wherein -X - and -Y are as defined as above and

wherein -X'- is OO nF0,1 NOV k--TNON O and
wherein -Y is 5 R8BWR2 _99-

R®  wW-R? /Rs RE
RTS8
_ X t \— t A
v RS g—(NHs §~<NHS N
=) S\ N= W
Wz N ) vy
g—<NHS A /N \_/ N

wherein all indices, symbols and substituents are like defined above

In a further embodiment, the invention relates to pharmaceutical compositions comprising
compounds of the formula:

v
Ny
X
\Y'
O,N OH onN OH
OH OH
A2
Yo A3
X
ON O,N Xy
OH \@OH
OH OH
A5 A6
Y
\X"
X
Sy
O,N OH oN OH
OH OH
B2
Yo B3
X"
OzN 02N X"\Y
OH OH
OH OH
B5



aR A-RZ \(HN)S- RSt (NHS wherein all indices,
synbol s and substituents are as defined above. 10
weori0sul4ar |y preferred pharmaceuti cal conposi BCTEB2006/009155
conpri se conmpounds of fornmulas (CIl ) or (C2) or (C3)
or (C4) or (C5) or (C6). WO 2007/039114
PCT/ EP2006/ 009155 -22 Y~-X:21X. \ \ \ Xr OH O2N)1:
OHONOH O NOHOHOH ClL C2 C3 X 2N 32N 1T @@N I\
X, Y Y X HOHOH OHOd0HC4 G C6 wherein -X'-
anthergin 2%’s and k¥ ageas defimed Boakove and wyhergin -Xi efser r ed
group of conpounds of the follow ng conposition have
the following 5 structures: X \ I \ X\Y, 2N ( OH
2N f OH OH

CH
0] | X
WMy LAV
O
m=0,1
N A9
® Mf
\‘5 = N\¢N
0]

and wherein -Y’ is

3 W-R®
R \ RS
Z
’F\mms@w }/‘)@
$—(NH)

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

10 Particularly preferred pharmaceutical compositions comprise compounds of formulas (C1)
or (C2) or (C3) or (C4) or (C5) or (C6).



C2C X" 02NIT \ N X1'-1 ' Y¥ OHOH OHOHGC Co6
wherein -X'- and -Y' are as defined as above. Very
w@a0oriosul4arly preferred pharmaceuti cal conposi BCTEB2006/009155

conpri se conpounds of fornmulas 10 (D 1) or (D2) or

(D3) or (D4) or (D5) or (D6). WO 2007/039114

PCT/ EP2006/ 009155 -23 X' . X" Y I \ I \ 1 \ Y..

02N OH 02N ("OH 02N OH OH OH OH D1 D2 D3 X' 2N 02N
02N X, Y \XOHOHOHOJOHOH D4 D5 D6 wherein

-X"- is like defined abové™and -Y" is R3 WR2 VRO R4

K~R/ §H "' s .(UHINR 1 NON X"
\dd Ty
O,N OH O,N OH OoN OH
OH OH OH
c1 c2 c3
Y\x..
O,N O,N O,N XL,
Sxe OH OH OH
OH OH OH
ca cs ce

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

A further preferred group of compounds of the following composition have the following

5 structures:

v
~N X
X
\Y'
O,N OH oN OH
OH _ OH
c2
Y c3
X
O,N O,N X
OH ? iOH
OH OH
cs cé

wherein -X’’- and -Y’ are as defined as above.

Very particularly preferred pharmaceutical compositions comprise compounds of formulas
10 (DI1) or (D2) or (D3) or (D4) or (D5) or (D6).



VRO RO v KR7 R/ S (HN J Nn NNH--~ N Rswith RO

bei ng CO2H, CQ2al kyl, CQRaryl, CO2NH2, CQ2aral kyl
W@ERRSOBHI4 5 CH2SO2NH2, CH2PQ(OH) 2, 1- H-t et r azRCT/EP2006/009155

CHO, COCH3, CH20H, CH2NH2, CH2NHal kyl,

CH2N( al kyl' ) al kyl ', CH20CH3, CH2SH, Al so preferred are

phar maceuti cal conpositionsp3wherein the conpounds are

defined by the fornmulas (D2) or (D3) or (D5) or (D6).

WD 2007/ 039114 PCT/ EP2006[,009155 -24- Y X* \ | \ X

02N ( OH 2N OH OH OH D2 DS Y \ X" 02N 1 \ Q&N I Y

OH OH O5-OH D5 D6 wherein [ X'- is as defined ahove

and -¥7 | R3 WR2 K R NS5 5 RR5 <Ny
O,N OH O,N OH O,N OH

OH OH OH
D1 D2 D3
Y"
\ xl'
O,N O,N O,N X"
Yll
Y"
Sxn OH OH OH
OH OH OH
D4 D5 D6

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

9

R w-R? /g/ﬁR
7
Jow "

/X
3~(|4|~1)s/\=\)R5 3\("'“)5/&:/)

B ’
v \
K-\ R K/\édl;
HN)S/\N/ F;’; NH):%

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

Also preferred are pharmaceutical compositions, wherein the compounds are defined by

the formulas (D2) or (D3) or (D5) or (D6).



with RO being CO2H, CQal kyl, CQRaryl, CO2NH2,

CQar al kyl, CH2SGBH, CH2S2NH2, CH2PQ( OH) 2,
waz2670ssinezol yl, CHO, COCH3, CH20H, CH2NH2, PCT/EP2006/009155

CH2NHal kyl , CH2N(al kyl)al kyl ', CH20OCH3, CH2SH, 10

wherein all indices, synbols and substituents are as

defi ned above. These chem c h_conpounds (C1, (2,

(C), (&A), (), (0), (13%, (D2), (D8), (D4),

(D5), and (D6) are al so new conmpounds for thensel ves.

Chem cal conpoungs _having the general structure of

formula (C2) or (C3X'or (C5) or (C6) or (D2) or (D3)

or (D5) or (D6) 15Jlare preferred. WO g007/039114

PCT/ EP2006/ 009155 5 Al l conpoy as descri bed

before present thg of o4 li ng cell adhesion
and nodul at e &GNl eci[T n- WOLN~ asYPSGOH- | i ke
nmedi at ed bi ndi ng. The conpounds hagg the ability to
nodul ate the interag{jon of selectins with sLe"/sLea
and al so the int&raction 5 bet ween Xel ectins and
tyrosi nesul fate resXdues. As conpared to bi npsi anpse,
t he | eadi ng N-sellectin aniagoni st, tdie conpounds
descri bed here sh creased ’bi rCal “¥ctivity.
Therefore they ar ul for the @at ment of acute
and chronic infla torﬁmaisorders as el | as ot her
nmedi cal conditions Ohere sel ectin ¢grdi ated processes
play a role. 10 Thed, rnw"pharnace#gical" i ncl udes
al so di agnostic applications. The rm
"“pharmaceutical" includes al so prophylactic
applications in order to prevent nedical conditions
where sel ectin nedi ated processes play a role. The
t ewhereiphad’ hreig esidéfired above tndied€” & so appl i cati ons,
wher e conpounds of the present invention may be used
as vehicles for drug targeting of diagnhostics or
t herapeutics. 15 The invention provides pharmaceutica
conposi tions conprising conmpounds of fornulas gla) or
(Ib) or (lc) or (Id) or (Je) or (I1f) and ifp
preferred variapd of f\WRulas (11la) or b

or (11d) or (Ile)dc 11f). In a ferred
variant tde invenfi oRXProvi des ca
conposi t I oNs(HN)RA {ng at | ea npound of
formula (A) or®( (A3) g™ qung(g? or (A6)
20 or (B 1) or (B2) or (B3) or (B4) or (B5) or (B6).

In a particularly preferred variant the invention
provi des pharnmaceuti cal conpositions

with R’ being CO,H, COsalkyl, COjaryl, CO,NH,, COasaralkyl, CH,SOsH,
CH,SO,NH,, CH,PO(OH),, 1-H-tetrazolyl, CHO, COCH3;, CH,OH, CH,NH,,
CH,NHalkyl, CH,;N(alkyl)alkyl’, CH,OCHj;, CH,SH,

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

These chemical compounds (C1), (C2), (C3), (C4), (C5), (C6), (D1), (D2), (D3), (D4),
(DS5), and (D6) are also new compounds for themselves. Chemical compounds having the

general structure of formula (C2) or (C3) or (C5) or (C6) or (D2) or (D3) or (D5) or (D6)

are preferred.
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conprising at | east one conmpound of forrmula (C 1) or
(C2) or (C3) or (C4) or (C5) or (C6). In a very
w@2orioguarly preferred variant the inventi on PCDEPWES009155
pharmaceuti cal conpositions conprising at |east one
conpound of forrmula (D1) or (D2) or (D3) or (D4) or
(D5) or 25 (D6). In a further enbodi nent of the
i nvention, a conmpound of formulae (A2), A3, AS, A6,
B2, B3, B5, B6, C2, C3, C5 C6, D2, D3, D5 or D6 is
used in a conposition. WO 2007/039114
PCT/ EP2006/ 009155 -26 The present invention further
All mrmmmids as dEECter wforeoptesent ity abiliey bf mﬁdm@at'mg cell adhesmn and

ctin, n_qr, E-s ti.n.to or sL
mod f: FHor ﬁésu?‘f # i’%ﬁés 3thssme ﬁﬁ& i Ripdige TbS Seapoynds “have the
abiligde RoduRid A {fe@cticd bf @Ele@t’i‘nsetvfltﬁ%Lev)%L@ﬂ?ﬁH‘tals%f het 1nteract10n
I'east one conpound having the structure o ornu

betweem yelegting |anyl tyrosinesylfate residiies.ohs compared t¢ Ibl’n)lommnose the leadmg

&l h d L-sel ect
e A RS B e oSSt st
Thereﬂii’f@ﬂiésldﬁe u:iwl fBﬂtHehﬁ:afrﬁérﬁWf aduté laAd cRfonid ﬁ}laﬁ’ﬁnaﬁéﬁ)dlsﬁﬁders as
é@p shown above act to nodulate "E-,

well PS ; ﬁl%lis ﬁd!er@;sel%mmt%pmcnswhelay @rrale.
aIkyI shall nmean a nonoval ent straight chain or
branched chain 10 group of 1 or 2 or 3 or 4 or 5 or 6
or 7 or 8 or 9 or 10 or 11 or 12 carbon atons
The tenal“phargceutival” included albé eidgihdstic Appiddtionet hyl ,
n-propyl, isopropyl, n-butyl, sec-butyl, tert-butyl
The @ith tﬂﬁmﬂab&ﬁtcai"ﬂnﬂddes lafsol ﬁ@ﬁﬁﬂﬁé’tﬁf‘hb?héaﬁ@fﬁ ﬁg%?nder to prevent

ot her and can be different or identic
medicglrgpnditions wWheressgtectinmirsliated processes pley eroleycl i c
aromati c groups including, but 15 not limted to,
The phman$pharbaceaphalliyihclu@esnalpd tapplicatibhsjowhderg | compounds of the present

vty e b R Pl 9r SRR arkrine fehsimeticoorehiapeytics.

“aral kyl" (also called arylalkyl) shall mean an aryl
The @WSH?P“&BWS’&Y iies phapmagsutical yaompgpl@gps coraprising gompgundsoef formulas

(Ia) g (2%8? (ﬁcq{,t) Hﬁ%?)de) fo?' &ﬁ?&gfe nzyFE J}ﬁe{ ant of {ormulas (I1a) or (IIb)

or(IIb)onﬂthﬂIe)orc{t[ﬁpenzyl al koxybenzyl (V\,herel n
"al koxy" 20 neans nethoxy, et hoxy, i sopropoxy,

In an{flithedXpref&tst akiany thd ahlerfiehOpovidest Pﬁaﬂxﬂéé&)tlcal compositions
hydrox enzyl, am nobenzyl, nitrobenzy

CoOmpyISHIg & ??éb@mﬁzgnmpqundaf dofpute (hl) or (A2) or (A3) or (A4) or (A5) or (A6)
?%ﬁﬁ lethyl, 2-phen | et hyl ,

(n(B?? %% I 8)Iﬁ§(ﬁQ§@Y Theytern1pacyY" shal

In a p(a%_caja(rii %elgwed (fc_arkt t%e 1XVen%on ;grow es %rharmz(l)creutlcal compositions

comprising at least one compound of formula (C1) or (C2) or (C3) or (C4) or (C5) or (C6).

In a very particularly preferred variant the invention provides pharmaceutical compositions
comprising at least one compound of formula (D1) or (D2) or (D3) or (D4) or (D5) or
(D6).

In a further embodiment of the invention, a compound of formulae (A2), A3, A5, A6, B2,
B3, B5, B6, C2, C3, C5, C6, D2, D3, DS or D6 is used in a composition.
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including, but not limted to, fornyl, acetyl,

n- propi onyl, isopropionyl, n-butyryl, 25 isobutyryl,
WpRraoatsni4 benzoyl, 4-nitrobenzoyl and the | i KRCT/EP2906/009155

term "pharnmaceutically acceptable salts, esters,

am des and prodrugs" as used herein refers to those

carboxyl ate salts, amno acigzsaddition salts, esters,

am des and prodrugs of the conpounds of the present

i nvention which are, within the sceg;lof sound nedi cal

Thegsesant avenan furtherrpropidss 8 musbadef na t]ngd@ehmdmg of P-selectin, L-
t S i ues. atien

A Rl 48 S a6 i R85y BB s o

adnannitmhg toi kq:atlemmm I”Effﬂi:ﬁt/ea amouht ®f ratalgatadte compound tdlavmg the

ff f h
Suuﬁb@geeg%éol o lsaP dﬁ‘g Of &?) Qaﬁg} ‘grr@qe)cr#rlc(\{esd’rr 2{39 EQ/\Ili‘@el a@lﬁ&ttﬁg b1endmg of P-,
for of tjqn
E- OBSkRkEn 8 sLe B? sE?‘e'QﬁHJr ! Wilém ésuffgﬁat | Véﬁegé n IC {1?8 th$ Cq:r’npounds

The term "sal ts" t’o t OoXI C,
havmgdhg étmmll@n(da)omq&h) ar @o)i at (hd)dirt[Ie)rorsEf) tsBowﬁ abb¥e act to modulate

g S og the present invention. These salts can
mﬁ?é@ﬁ?&b'P fi"& t u during the final isolation and
purification of the conpounds or by separately
reacting the purified conpounds inits free formwth

a suitable |norgan|c or organic acid or base and
As ysed|hgraim thet tgem Salkyl’t shall remreetion@egdere seaight thein sabtasiched chain

ounds. of .t h I tio | ude the
woff o B350 TIPS B0 RS W T PSS eting
but not liaited t) GRstAYIC eth9k A gopyl, WdpRIpH, &h-bnﬁ?i Ebd- B&@l tert-butyl and the

hgg rate, |aurate, borate, benzoat’e act at
like kg independgnty &omeach sther an@p@ab@dnffemmm@nncal

su00|nate tartrate, naphthylate, nesylate,
gl ucoheptonate, |actiobionate, |aurylsul phonate salts
and the like. These nmay include cations based on the

Theateta|“arydih ehadl f@hn I&eﬂ@bydhcnﬁidahéteroﬁy@h: admage %ﬁ'&lps 1nclud1ng, but
ass cal ci um nmagnesium and t

not i@“(ﬁgltf’ H‘%ﬁpnﬁ ﬂ'&’ Ladrhgphthnl, fhemnat.nds?)- d@c&wmmm indenyl,
indaRd tasiy! eoe%%&t'h%?l &1&%@%@2} ariithe iR, 11 M Led to.

ammoni um  t et r aidt I um raarwlamnmlum

The%%‘%@&pgﬁlg l% agﬂ]nfkgﬁ Sgﬁlgrl rret g@ygrﬁﬂpggdegf to an alkyl

grouph enq:lh(hng,adﬁwt h@ta|liru1téit asptiaka, neEp Etﬁ%‘l{rjxééél%ﬂt €2-aafHthylmethyl,

the ¢ ounds of thls 20 invention Inc
ﬂ“°@§’e"@imc) ‘g’ﬁ begmohengyly dodobgpayle alkomeenaykywhgpmu palkoxy”

[ 0 SLers
e e s ToopoBRE ChoBRy e BFERYT B bRy the tike
hydraxybeallz}(lyl @stlamhenzylch astrotentylnot gharmiineﬂedz@l benﬂt’drenylmethyl
ester are preferre

I R B

be DLep?red accord|q9
The term *acyl” shall mean -(CHO) or (C=0)-alkyl or ~(C=0)-aryl or (C=0)-aralkyl

including, but not limited to, formyl, acetyl, n-propionyl, isopropionyl, n-butyryl,
isobutyryl, pivaloyl, benzoyl, 4-nitrobenzoyl and the like.

The term “pharmaceutically acceptable salts, esters, 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
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conventional nethods. 25 Exanples of pharmaceutically
accept abl e, non-toxic am des of conpounds of this
WO popgfasdion i ncl ude am des derived from anmoni aPCPEP2986/09155
Cl, C2, C3, ¢4, C5 and C6 al kyl am nes and secondary
C1, C2, C3, ¢4, C5 and C6 dial kyl am nes wherein the
al kyl groups are straight _or-branched chains. In the
case of secondary am nes the amine nmay al so be in 30
. .the formof a 5 or 6 nenbered heterocycle containing o
Judggmentysuitafe)e fontusenin Aenthst widr fissugs \Wh ROIETE 088wt undue toxicity,

‘o / fromammonia, .Cl. C2 a C3 . .
T R Y =
and affectég foatieipingdied ade, Anvelbas e tWiteEioNRAVAAS Wherk PBssible, of
present invention may be prepared according to )
the {QRRASAES BN PHESERAYENLIPTT B fREry s salty ogfarg to thefrelatjvely non-toxic,
. . : e i i.n
morgaiﬂ)?? gﬁd g&%&fcfa%{@é&&ﬁ% §e{:l]l?lto\t/‘ Ale angthug\l}% of; {hgtrbzgsl%fnxm\?ngs%tlon. These

roma non-a eto

‘saltst aanbeqirepardibinameaiuringahefinal dsaitidiendafeifizatidw bfrthea®mpounds or

d I If), f. ) .
by stggis et A arbd Sombotisan 4 fick foym b euEidAS ingreanic or
orgahf® hidl 6r BhKO ah@ ﬂ&&ﬂ%@ttﬁ@ shit ahu® TBFHNEE eﬂ%ﬂr@%ép't;%fﬁg salts of the

active conpositions may contain a conpoun
compewsisef thevpresént ninventimnhimclude rthe Urydsotirtmidentydtahiorizie, sulfate,
. npete with E-selectin or, P-selectin or L-selectin
bisuffE Rl sl SO A1 by B 50 1B o PO benzoate,
lactddé, eptR3phdtelY &I 1al)) GOME! nfifeate, MAREATBC SWcidafd, | Mrtrate, naphthylate,
acceptabl e carrier and a conpound of fornmulas (la) or
mesxlp}g) gb,}cobq:}z,t?nqy@, ]@p@gbloq@e,olpur(}ql@jplmna(q fajts apdethelljkea These may
: a Leal |y, aceept carrier can.also be a . oy
nelQSEIRAF bS8 5868 SR SYSPHERD SR AR08 B, i,
potabsiyras caiEinmyincipabsitial ehdahe Pyt Wyl a9 BofHtdsGO amnidiieeh; quaternary
The pharnaceutical conpositions of the present )
ammayuh; e ragANe, ¢ PRI o pckydingg - dut ofnot hdimisegh o ied s ammonium,
'jngmtn S@above Mhfnddi or -(lc) of .
tetra?f@g% lor ?ﬁlél)ﬂp or (tl%?gi&ﬁ?or rru(frgltﬂ)el’d toéjllleéta el?ﬂ%{e th on(gmgtrhylmmne’
trimethylamingh yrséthyleginea kthylantine pnd theslilear r i er s, adj uvant s
or 20 vehicles, which are collectively referred to
herein as carriers, for parenteral injection, for
oral admnistration in solid or liquid form for

Exahfles dF ti phatfiae@lticafyiablephdtad, | fon-BRR &sbds bk co npﬁlﬂdss of this

conpositions can be admnistered to humans and a
invegtiqrhiaelude &1 §2, Gze€1,&Jslapd Cs alkyl esters wherein the alkyl group is a straight

or branched chain. Acceptable esters also include Cs, C¢ and C cycloalkyl esters as well
arylalkyl esters such as, but not limited to benzyl. C;, C,, Cs, C4, Cs and Cg alkyl ester are
preferred. Esters of the compounds of the present invention may be prepared according to

conventional methods.

Examples of pharmaceutically acceptable, non-toxic amides of compounds of this
invention include amides derived from ammonia, primary C;, C,, C3, Cs, 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
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parenteral ly (intravenously, intranuscularly,
intradermaly or subcutaneously), 25 intracisternally,

WO pao7a8Ht nal |y, interperitoneally, |ocally (pBUEEP206/009155
ointments or drops), or as a buccal or by inhalation
(nebul i zed, or as nasal sprays). WO 2007/039114
PCT/ EP2006/ 009155 -29 Conpggi-ti ons suitable for
parenteral injection may conprise physiologically
acceptable sterile aqueous or nonaqueous sol utions,

fronsarampmaz&,scz @dtfﬁmdkﬁlammarymde&mﬁlu@scx dialkyl secondary amides
are gre1 ef‘rrt%f a:&nezsy?fs ?li(le uhnml%l()lurégr% tEOdlrcles’lsprggr sﬁg‘%ﬁsgﬁ] emay be prepared
accosdiﬁ@wedrﬂeﬁu@fal fietHodsons and sterile powders for

reconstitution into sterile 5 injectable solution or

di spersion. Exanpl es of suitable aqueous and

nonaqueous carriers, diluents, solvents or vehicles

The ltJ}ﬁJ gﬁiﬁd ngéfg s;ié g&ﬁg %%] Fi/"gg Ic x?lb(mrgﬂ ttﬁzpt & Eaiw)lcﬂkl l?fogped in vitro

and Iﬁﬂoxﬁ umeﬁ-at:tiee ew hctiveegeteahlvevootd §1eIthhé|'paraﬁ 0©h1pb&nd) lof the above
nol a 0|IB and i njectabl e organi c esters such_ as
fo fﬁﬂa)cﬂr dEpor (s) 9p&ld) or (heypr (1 for exgmpigby hudrobigis indood or in
vivo li&5. bPY the use of a coating such as lecithin, by
the maintenance 10 of the required particle size in
the case of dispersions and by the use of surfactants.
These conpositions may al so contain adjuvants such as

. eserving, tting, enulsi and, di spers
1tis Blsg npuemplitcd e piFrCaeally AR copmositions Bay hGifka compound
of tHedttedit BRRHISH 0P Ythe e&mgyﬁld@nhatt}ﬁsaﬁawr RRfpete with E-selectin or
anti fungal agents, for exanples, parabens,
Psekhhmpobukknbnbnphmnol 15 sorbic acid, and the Iike.
It may al so be desirable to include isotonic agents,
Pharheicewticatip | e&tlvsug:amposﬁmﬂfsumfc hther | ﬂﬂ:sél’[td inwentidrk e comprise a
Prolon d absorption of the in ec e pharnmaceuti cal
pharpacrheally pEcepiablrFATISG 2 Ef&fni"]f@d omﬁa@,@ﬁ} Qor by £ o) or (1)
or (B! RAY(IHIwRRRBY P 'pﬁﬁbmefc@ﬁtleecﬁ(lg big! LAy é‘cg? also be a medlcally
monost éarate and gel atin esired,
apprepfiget hapo-phrtitlej [endrmer, t hleosolmpaumdsblmbte loe polyethylene glycol

' rporated iLn sl ow or eas or tar
PG BRI EvuRl CanbeiaX s Bt Reatiet may ShdfiiEGne or more
of tlﬂﬂgorﬂ?&frﬁg} AQIRSthe TdMRYe KBMctR: EhE b (138t (Ié)osr @@yrml(pe) or (If)

tration through a bacteria- retaining fil
fo tech tagehst avitth gne & morez physielggiseldy japceptablg earmetsr, ad.luvants or

r { [ n C e e .
Sy I B S Ak by o, o
oral hdrhinistakion dkdalidser lifuid forin) édruelealcafis pik slsadniifisiraetich and the like.

pills, powders and

The compositions can be administered to humans and animals either orally, rectally,
parenterally (intravenously, intramuscularly, intradermaly or subcutaneously),
intracisternally, intravaginally, interperitoneally, locally (powders, ointments or drops), or

as a buccal or by inhalation (nebulized, or as nasal sprays).
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granul es. In such solid dosage forns, the active
conpound or a prodrug is adm xed with at |east one
WO p@ro3aust omary exci pient (or carrier) such aBCHBBI006909155
citrate or dicalcium phosphate or (i) fillers or
extenders, as for exanple, starches, |actose, sucrose,
gl ucose, WD 2007/ 039114 PCI$¢P2006/ 009155 - 30
mannitol and silicic acid, (ii) binders, as for
exanpl e, carboxynet hyl cel | ul ose, al gi nates, el ati ne,
Compositionnsuitpple &iri proerderab injectiva may @@misa,ph(ysiio?cygically acceptable

Junectants, as for ex le l.ycerol ,..(diV .
serff SREPAE St PR S0 Hofs AR mn e, pservatives (e
ascofbi¢ Cadid gadibfn auffite PGbaiuth HydrdgRRAk 0Sdfifd, abditryl adledtiol] EDTA),
. acid, certain conplex silicates and sodi um carbonat e, )
dispgreipnsg Glugpgnsions or camisiens andysteridy pawders| fes reqoaptitutipp into sterile
. [ e I r , .
e SR Bt URCRA ERUARRG by ARl BRI popsaysons carien,
diluemss, f sslvansinpt eschiced yinclalie otwvater,arahamoy,c @oblol, (propylene glycol,

nost ear af e Vi dsor bent as for exanpl e, .
polygRBiens: Cakal. tgévfﬂ(e&hap)e ,tﬁ%\ﬁhe)( F‘ir(ll}a%i%m?’%%?ﬁ thereols vejeggble oils (such

s RS )f SELEMELTLRA USRS g i o

be maintsined Jot braamaplés, biyrthe lse ofis eoatingcayeh wils decithig yethe maintenance

and pills,.the dosage 1Q forns na | 0 conpri se

of th gl pRtislioRP P (B Frs O BTN G Dy e s oot
may al so be enployed as fillers in soft and
hard-filled gelatine capsules using excipients as
| actose or m Ik sugars as well as high nol ecul ar

Thesssloppobiyioas may| algrotentzinddiuyantsiskeh aSpteserviigs apttiig emailsifying,

uch as tabl et dr.age capsul es, .15 pills and

and BiSEs B ARRls" s e PR A8 e, AP SF migBomisTnefiisbe ensured by
varidild GlatiBctér il ahd antRaaINGenedr eRAMples, paedtenk tBWtobitaidlEphenol,

art., They may contain opacifying agents, and can al so
sorbigeacist, and dhe like hpmay talsonke dasirable e yndledecisetenicagents; farexamples

. i r i .nar. f. .

sugaf SRR iR AU e, P Bl bR B o 4 njeBBblg pharmaceutica
forme oire ddi biyughtinpbasitt by rtse tusatofc agenie dekagihg alssorgtiny nfer iexamples

subst ances and X%Su The active conpounds can al so be
al““ﬁ“ﬂ“?’d“ﬂ’i‘%?%ﬁ&%@&? aiRd form if appropriate, with one

or nore of the above-nentioned excipients. Liquid

dosage forns for oral adm nistration include

pharmaceutically acceptable emulsions, solutions,
If desirsgheandli fomsnoreyefiesiva mistabuticng she tompeldidsican Weoirchgporated into

active. c ounds 5.the liquid dosage forns ng .
slow g R 7 A T G 8D 2% pol SR fiposomes,
and AScrosihefesOThéy BOLtARER, fSoéxabiglé, 2y H1tAGIBA  tArodBH a bacteria-
emulsifiers, as for exanple, ethyl alcohol,
retaining filter, or by incorporating sterilizing agents in the form of sterile water, or some

other sterile injectable medium immediately before use.

Solid dosage forms for oral administration include capsules, tablets, pills, powders and
granules. In such solid dosage forms, the active compound or a prodrug is admixed with at
least one inert customary excipient (or carrier) such as sodium citrate or dicalcium

phosphate or (i) fillers or extenders, as for example, starches, lactose, sucrose, glucose,
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i sopropyl al cohol, ethyl carbonate, ethyl acetate,
benzyl al cohol, benzyl benzoate, propylene glycol,
wa®7syd ene gl ycol, dinethyl formanm de, oil s, PEHEP2006/009155
particul ar, cottonseed oil, groundnut oil, corn germ
oil, olive oil, cannola oil, caster oil and sesane
seed oil, 30 glycerol, tetrzmhydrofurfuryl al cohol
pol yet hyl ene glycols and fatty acid esters of sorbitan
WD 2007/ 039114 PCT/ EP2006/ 009155 -31 or mi xtures of
mannitpbgad silisie avidedi) binders.ips for rxamples ratbexyanethylcelbilose, alginates,
0 C
gelatm& &%anlﬁgﬁ 1 cﬁ)gg \%{é{ géqémg egc%{n%, %ﬁ%ﬁ&h%&?rht& as Cfor example,
glycaols pdindishgeageing sgent§wﬁirlengmprel, ay@uUighr) Gakin ﬁaibbnm,r;g)tato or
agent 5 Suspensions, in addition tQ the activ
tapiogg aggl%wlém}mc%glﬁgg ,thc]q@s élgé rﬁ)glunf 6qlrbonate (v) solution
I
retar%% _{/z‘g{@’e"t ené Ol‘ﬁg}’t o an sor‘%ll:?g%%égtag rfor example, quaternary
ammnnmnocmmpdnaidls; i) cmdttimg agants, abk for examples; tcetyt cilavhobend glycerol

o TR A BRI e R i oS R,
for e}?ﬁﬂﬂd@'tﬁfcr &41LiaRSstedrSte PhESRERR YeXHRPSAI J%ly&ﬁ¥leﬁ\é1g&@01s sodium

can be prepared by m xing the conpoun
lauryp seléasntand nmenncs)thevaot hIDStlhﬁtCabEI of mpsuhs,l tabletsagnd pills, the dosage
formexc gken%s or . ¢ @; ers ch as cacao butter,
® B1ay QISR FOTIPEIsE PUHEH %?gél supposi tory wax, which are
solid at ordinary tenperatures but Iqu|d at body
tenperature and therefore nelt in the rectal or
vagi nal cavity and rel ease the active conponent

SOlldy;glgg)@lth@p ot aﬁgnllqrdb]pq;mpy gboé)gmmjl@qug{sfd rpfn Qth and hard-filled
gelatﬁl%npa Hlﬂ n%g‘%]xsé ﬂl&%@ " {%&oée”@ Hﬁﬁ( 8 %}sﬂgglt\;ell RO gfﬁ%xtenglecular

Spra e actlive CcoO onent IS a

polyﬁhﬁleﬁe gtyebis|&hd0thl dikei Bolsd dbidge Forhy Suchl A0iaBRtd, \dragées, capsules,
ac eptable carrier and any needed preservatlves
pills gpd gppngles cag, PaRd §Vlﬁ’s°%§‘9gbén4 shgllsy gieh ascIHetita FoAtiags and

otherg Qfmw&%he g.f/teTRé)mnH? Qb fain W@@%g%@gms REYGh aﬁaq)e of such

utli ons are 20 tonte W t hi
com;ldsmossdm thdy rteldase theweetive O(nmp(TllTEl croapopouidgs tui atchﬂam part of the

. r nti.on can _al so be.in orated i.nto or
mteS@fbaﬁ FEEk iad S ep MO8 Ea P At RbEthaE COmPRLAE Pt sn be used
PblyiePies QUBStanc®S lafid KRAWEs. | ThEh@c@id + cdrhPASATE a ! §lso be in

generally derived from phospholipids or other Iipid
micreanigapsalagess form.p ofs @npropeiate, fwitheanebyr 28oneonb tbe above-mentioned

mul.tilanmellar hydrated liquid crystals that are
exmp&ents :
I'Spersed in an aqueous nedium Any non-toxic,

physi ol ogi cal | y acceptabl e netabolized |ipid capable
of formng |iposones

Liquid dosage forms for oral administration include pharmaceutically acceptable
emulsions, solutions, suspensions, syrups and elixirs. In addition to the active compounds,
the liquid dosage forms may contain inert diluents commonly used in the art such as water
or other solvents, solubilizing agents and emulsifiers, as for example, ethyl alcohol,
isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate,
propylene glycol, 1,3-butylene glycol, dimethylformamide, oils, in particular, cottonseed
oil, groundnut oil, corn germ oil, olive oil, cannola oil, caster oil and sesame seed oil,

glycerol, tetrahydrofurfuryl alcohol, polyethylene glycols and fatty acid esters of sorbitan
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can be used. The present conpositions in |iposone form
can contain, in addition to the selectin binding
wW@pagamist s of the present invention, stabiliPREF/EP2006/009155

preservatives, excipients and the |ike. The preferred
lipids are the phospholipids and the phosphati dyl
chol i nes WD 2007/ 039114 PCISEP2006/ 009155 -32
(l'ecithins), both natural and synthetic. Methods to
formliposones are well known in the art

or migurep of these pulistansess gad ths k. Begides suchdert dilvens, the compositions

can E’ﬂsgqﬁ(&%eg?g]h%r}{f IGJOU)% [}%n\ﬂgr)nﬁgeag%%té,ferg%ﬂsﬁ?g@”{rﬁgﬁxspmdmg agents,

swedtin@] fpioufing ahd pbduingupends agai nst  degradati on
Actual dosage levels of active ingredient in the
conposition of the present invention may be varied so
as to obtain an anmount of active ingredient that is
[ opt t
Susp?fcl)érlg IS, l%’fl ?atdlhgb na*rz) gig n%é(:t)@l%tclg) oruﬁgs rﬁ%ﬁ Q:gﬁﬂé#d SudpEndff Hgents, for
examplm ethsx)rlabd arostcdmgl slebkat eﬂolglasy&geylém/ sdrbitbh andafsortat,an esters,

de en s on.the desired the utic 10 effect, on th
micrp HHFOH? sfﬁw&t%w ms ex'alss%?%ema% Agas- %g?ro?ragacamh or

mlxthfe'é‘%HH%Qé sxﬂﬁ%n@éshﬁ{dthéﬁﬁéors The total daily dosage

of the conpounds on this invention admnistered to a
host in single or divided doses nay be in the range
up to 50 ng per Kilogram of body weight. Dosage unit
i td ons ey, cont ai.n such su es thereof. a
Compagtiges el detl 13l TSGR o PR era{a@aagpmsvom [WBER can be
prephred ey iidg theWBHpoundN Bt titeh Mth/éIﬁlOﬂ%ﬁh's‘ﬁi'tﬁlbleftﬁfmmtatmg
any 15 particul ar patient, et her human or ot her
eXCipiARtyedr, cagfiens %@beasdcaspp@ rbuaev amlmt};ryleme felioobrog a suppository wax,
whlcthna% y(gnc{]dgtr(%rg%agp%%&)\ge Ef{l %{ b&?)aie}r{befa absod%{\érefore melt
in thaectalxar eigimil ca\ﬁﬁﬁhidﬂfdlea@oﬂ th&! ddﬂv@hbﬂpodémgsoﬁgd fbhﬁs for topical
severity of the particular disease being treated. 20
administigtipn |Q§Lﬁ a?mwlmd ebiis UnvRntion inglude oinents, ROWAES, sRrays and
inhafdB¥% b€ used to treat a variety of diseases relating
to inflannation and cell-cell recognition and
adhe For. exanple. .t he unds f the.pres
The FSCHEE, Pnedie 8 Sdinfer stider cB0RE" S6%aifous, it § ifpiotogicatly
acce brémaﬁler%ataw @béded predefaitiaty, bDﬂsm&q)réﬁmaD)s,asaﬁw Be required.
ung injury (ALI), cardiopul nonary bypass, acute
Ophtha pr%mufatlen%t PYEs QINIPREE 0 FESPERTPIT) paydsinang golutigns are also
cont&ffhlel o3 DO Wil WescoBBoFMiLRLEIAR! | aTTRI 07y oI seases
su as psofi asi s, erna and rheumat oi d
arthritis, and reperfu5|on |nJury that occurs
foll owi ng heart attacks, strokes, atherosclerosis,

—»

The compounds of the present invention can also be incorporated into or connected to
liposomes or administrated in the form of liposomes. As is known in the art, liposomes are
generally derived from phospholipids or other lipid substances. Liposomes are formed by
mono or multilamellar hydrated liquid crystals that are dispersed in an aqueous medium.
Any non-toxic, physiologically acceptable metabolized lipid capable of forming liposomes
can be used. The present compositions in liposome form can contain, in addition to the
selectin binding antagonists of the present invention, stabilizers, preservatives, excipients

and the like. The preferred lipids are the phospholipids and the phosphatidyl cholines
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and organ transplants, traumatic shock, nulti-organ
failure, autoi nmune diseases |ike nultiple sclerosis,
Wereseieous transl um nal angi opl asty, ast hnmaPEFREP2006/009155
inflammatory bowel disease. In each case, an
effecti ve anmount of the conmpounds of the present
invention is 30 adm ni stered2either alone or as part
of a pharmaceutically active conposition to a patient
in WO 2007/039114 PCT/ EP2006/ 009155 -33 need of such
(lecithing)t brthtnatyrgl angd syntheticeMeiindsde fomadipaseraefbiraavglbkne#n in the
the conpounds nay be admnistered to a patient in
"need of such adm nistration. The conpounds of the
present invention may al so be adm nistered to treat
ot her di seases that are associated with cell-cel
adhesion. As the present conpqunds nodul ate the
Nonpageateral desage Sforme tmay glsopcopgaina bipaypilability senhapeing agent (e.g.
enzy W mEUAERFE, pilRideiud) 3oBloBHpde Tol I BhElAG b PoPdiunds against
degrbdandnnd ctual dosapiei lovels lofi aativk irigoedient ihethe @ompositionrof the present
. sone white bl god cel | ls) .SsLea is fofund on var.i outg ) )
inveptigfmay bg vagied sp 38 1o, @PRaip 1 AGoURfPiAsHye ingipdient thay issffective to
N | o] .
O e T T ot Aoy gy Sy BRI BHd hthod. of
admuasieatios. Ehel selactad alosagesleyél, sherefold, ndtpends on ¢hiet déséred therapeutic

seful in treatnent. of. some forps. o ancer..The us
effeqly e B, & pBis oS CB B AR (BFHRe P animiegy and other
factd?s. Te 65 AEly Gosabe b GdMpoGRisdH Bilsaal&ionGaMRiSletddABS host in
with an effective content of active ingredient

singlgceioditided doses may besin; the aargeowp $uiSPring ipsy kjlograabpEbody weight.
fect | | axi s.of ski
Dos Gl At 3 5P P SR P o 5 B v ke

up thedaily dosagpalttwitlubauhderstobdit lrsvdver,tthet the &pedifia dose level for any
conpound of fornula (la) to (Jf),nﬂ?arti cularly (1b),
particplay patiqng) whgther hymag op otheg apimnal owill idependr wranna varety of factors

incllgfgr?%hla%oﬂg i%g(g%lﬁf g%rﬁfheﬁlth,%gx Qi‘?e?%k @n8 rout o(f)' f'ldttnli]neistration, rates

tolo conposition. The anount use
of almotptwe and epaehdn,conmbigdttencwits other dmgs endrthieclseverif of the particular
di corresponds to the anount required to obtain the
isegrg bemgdrealedy| « using the cosmet i c or dermatol ogical
conpositions. One skilled in this art is capable of
evaluating this effective amount, which 25 depends on
the derivative used, the individual on whomit is
In paighlas dhe sompoheds: phthegpresemit snveapiphinast bomsedlto freatva (variety of

AN N T —
compoMIBtdfaRe présenc RiveaticH nefy b hdddirdsttatdd to alpatient( {oBref’ Chronic
Obst(rlllcftl)ve oIr)ul?nonary Di-sease (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, autoimmune diseases like
multiple sclerosis, percutaneous transluminal angioplasty, asthma and inflammatory bowel

disease. In each case, an effective amount of the compounds of the present invention is

administered either alone or as part of a pharmaceutically active composition to a patient in
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stereoisoneric formthereof may be adm nistered in an
anount representing fromO0.001%to 40% by wei ght,
wWoe@fesamially 0.005%to 30% by wei ght and noPE&I/EP2006/009155

preferentially from 30 0.01%to 20% by wei ght. WO

2007/ 039114 PCT/ EP2006/ 009155 -34 A further aspect
covers cosmetic conpositions conprising a conpound of
formula (1b), (lc), (le) o#3¢If) or a stereoisoneric
formthereof and at |east one cosnetically tolerable

need% gnﬁé}kﬁ ﬂa"ﬁpfe gtzﬁso e ({%ﬁ%ﬁ%iathaty EOIPEIHQ&J)I% HP &%%ﬁg)ohnds may be

ons. e anou e var

admigeRed N h patibntt Mendddyst ich gidahist@ini Mhef confiuads Be the present
conp05|t|on according to the invention are those

invenfiomapay plyo jbe efmiristered tofieat pthpigdisgaserethat g mssagiated wish cell-cell
adhey%ﬁ.nAg F1% (}%9 EP{}(%IB})(?R{&? QI'f‘ddtuL Q@tﬂesoﬂcﬂngm" IS %tm%’?’ -selectin or L-

propor ase may range from

selecBil Yadny dmeasg:hﬂxaamjrqwai & ﬂhk ynteraotiod thdyop&oifidily beitgited by the
10 .relativ o the total weight of the cosnetic

mod%%ﬁﬁb%? I?EU§B“¥F@Pcosnet|c conposi ti on shoul d

contain a non-toxic physi ol ogi cal |y acceptable medi um
that can be applied to human skin. For a topica

In ac@ﬂpon t§ %&in%fr}”o{lﬁ)d B$ goﬁ;ig k\{i'nttetbtfood c%ﬂ§ 1(;5 fgm 81‘? %ﬁ&ﬁ JARer cells,

includifig Bih@and rco&)nl&ndmsmrss Itdfas Qfeeﬂ@ﬁ@e@fe& tﬁaSceflﬂ adlﬂsmn involving
conS|stency and especially liquid or sem-1Ii

sLe” amyshesimaabipd 1p Hheamgiegtaply of .cgwpmr%@%%@gw% ofishe binding
might Be ﬁgéfﬁloﬁﬁr hAask OQ%AII%\f&{HS of CQRgr sely, (WQ, or

alternative y a gel cosnetic conposition in the
formof a nousse or in the formof a spray or an

aer o t hen co i sin ressyrized (o] a
The §5€ 87 e, AV, fibalicnis Stcdtbec gnipssivenie. Root BasmAny g topical
dernfaﬁfl%@e{l c@nﬂ;@bﬂh@% ﬁnﬁl%' Ddctive SIHEH P a&[vezigg}?:ﬁieht according to the
condi ti oner, liquid or solid soap, a treating nask,

inventiorastrpesingly cna@éﬁm effectiort treatment) buhslsagprohlylweis rof skin ageing
the formof hair dye or hair
cmmﬁ£§%3§3¥$$ﬁ888§gﬂ%ff (%gnp05|t|ons of the invention

may al so conprise one or nore other ingredients

usual ly enployed in the fields under consideration
sel ected fromanong 25 fornulation additives,

The jipeentiae epagtierdarlis relates etootheopsey of igasempeiindk eh e,fpgmeia (la) to (If),
part:19|rrglg#l§(J K%%&,}?(@%hgl%%gs &u; fst%reto% e?l%q‘oﬁ'ﬁl g&f fo? tl%éqgﬁegaratlon of a

|c conposition, par
cosnfetic lor dammitslegiehl @mpasgionl ¢ fillers or p| gnents in the
formof mcroparticles or

The amount used of the active compound or a stereoisomeric form thereof corresponds to the
amount required to obtain the desired result using the cosmetic or dermatological
compositions. One skilled in this art is capable of evaluating this effective amouht, which
depends on the derivative used, the individual on whom it is applied, and the time of this
application. To provide an order of magnitude, in the cosmetic or dermatological
compositions according to the invention, the compound of formula (Ib), (Ic), (Ie) or (If) or a
stereoisomeric form thereof may be administered in an amount representing from 0.001% to
40% by weight, preferentially 0.005% to 30% by weight and more preferentially from
0.01% to 20% by weight.
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nanoparticles, preservatives, fragrances, hydrotopes
or electrolytes, neutralizers (acidifying or
wha®irhyiing agents), propellants, anionic, catiBPCI/EP2O6/009155

anphoteric surfactants, polyners, in W 2007/039114
PCT/ EP2006/ 009155 -35 particul ar water-sol uble or
wat er - di spersi bl e ani oni c, -pgni oni c, cationic or
anphoteric filmform ng polyners, mneral or organic
salts, chelating agents; m xtures thereof The cosnetic
conpositions nmay be used to inhibit the
m cro-inflammatory cycle. Thus, the 5 present

A ﬁmh«mmpeam coutrs @osmét&to@mmsxtlommtpm mmmmpotm«bnﬁformula (Ib), (Ic),

ri S|n a co und_ of formula b),
(1e) 411 @8 o5 A sigreoyomenF Lot inpreok GHOR {6t Ao roFmECalS tsable fomponent.
e.g. 4 RmER ftél@rabr‘echRabHSé?ﬁ fRlskinQppllationdr ophyl axi s of
m cro-inflanmatory conditions.” Cosnetic conpositions
conprising a conpound of formula (Ib), (lc), (le) or
(If) or a 10 stereoisoneric formthereof that is used

for the snetic treatnent qr. co ophyl axi
The affopniicel 5 Eilsbs OB oPRE: (b Sl shedfy cof the cosmeti
comﬁdéhi&ﬁicc@fdlﬁ%“'@o RHice frRRhAtib ¥RNhoS gehdPhlly 'ﬁﬁ:‘l&iedf 1%%@ Iffelds under
responsi ble for skin ageing are genetlcally pr ogr ammed

consnﬂ@taénom Whenghe nesmmlq@rmg@monhg rmmedlsion.athe Isprorzamrtion of the fatty
5115 B
oS5 3B, 36,85 o e BAEMEPeSRI 9 3554 B i

relativ \t@ tHei tofal Wejphabs the COSAELI S MIRItRIN. MOT € cos metical ly
active ingredients with beneficial action on the
skin. Thus, the present invention relates to cosnetic
conposi tions conprising a conmpound of formula (1b),

Thus Itgé ’cogljp@t)c QBméMl?l? l?it &)rn?a% S0 HE]:; 't&ué ?h?&l%ﬂ)%{c%ﬂg acceptable

east cosnetli ca
mediung tledicantbe eppliedato hlliinh)h gkinerFobra mpﬁxtaelalpﬁhcaﬁ@n to the skin, the

Der mat ol ogi cal tions |S|ng a conmpound of
cosmegif rﬁ&’l“g’o(“?‘ﬁ)‘ may g§ g n (tﬂ*ee forgy Of PfSP Yionga sUSRENEIGNs#hemuision or a

dlspérgf)m bhehé&ref o?nlgssatﬂdﬁ a@ﬁnsﬁ[k‘?xcg eﬁrf@te%éwélgyall{?&d or semi-liquid

tol erabl e conponent, e.qg. der mat ol ogi c
consistgngy,albbainedpp néispersiog skii‘atty apipise cint apnaqueanse piulasao (O/W) or,

' t h i n ti t I ||
comBHRLERUGL o Remeios L B o e U5t B gmouse
or inCBETHEHI bf 9Rpradl Gl RAskoN el RIPrisHEY preddurized bﬁﬁ)ellant may also
cosnetically tol erable conponents as defined in this

be proyided: Alsa. théxcompesitigrsomay bepariheHooo ef edwisare loem a shampoo or

hair conditioner, a liquid or solid soap, a treating mask, or a foaming cream or gel for

cleansing the hair. They may also be in the form of hair dye or hair mascara.

The cosmetic compositions of the invention may also comprise one or more other
ingredients usually employed in the fields under consideration, selected from among
formulation additives, for instance aqueous-phase or oily-phase thickeners or gelling
agents, dyestuffs that are soluble in the medium of the cosmetic composition, solid
particles such as mineral or organic fillers or pigments in the form of microparticles or
nanoparticles, preservatives, fragrances, hydrotopes or electrolytes, neutralizers (acidifying

or basifying agents), propellants, anionic, cationic or amphoteric surfactants, polymers, in



10

15

20

25

A further enbodi nent of this invention are
der mat ol ogi cal conpositions conprising a conpound of
wo aomabe14 1 b), (Ic), (le) or (If) or a stereoi BORNEP1006/009155

formthereof that is used for the dernmatol ogica
treatnment, dernmatol ogi cal diagnosis or dernmatol ogi ca
prophylaxis of mcro-inflaggatory conditions. 5 In
particul ar the invention covers dernatol ogi ca
conposi tions conprising a conpound of fornmula (1b),

partigylay) waterspluble ©Of f‘yat@rdlapﬂﬂlbkele@lﬁe moionis; rAatineiceef amphoteric

i g B3 i o SR 58 PR e

of itching and skin ageing caused by extrinsic
factors. Extrinsic factors include environnental
factaors eneral ; nore particularly photo-agein
The epsmetig C@I%p@%;g%s may b useghfa inhibit thegmicrerinflammpatpry gycle. Thus, the
prese% pﬁi nt[i(ﬁfjél% e%{es é)t &Eﬁlgh@ Ebrﬁg@ﬁ 1J)rlf§t do @wg&nﬁound of formula
ections, rauna I'Sns, ano cig
(Ib), f(dicr)nﬁh&tlors@l@t US aastercospoREe ﬁ)ﬁnevhbﬁzbﬁ éthatf acusads for the cosmetic
neur opepti des, el ectrqomagnet fields, gravity,
treath?tégm? eticprgphyaus gf myerod %ruwafqrzs fowtitianohol ) ,
repetitive facial expressions, sleeping positions,
and psychol ogi cal stressors. In addition to
dermatol ogically inactive ingredients the
Cosmmnmmctsglmml coxmpr[w@ ai congpouwnyg ol fsvunthS(Ib)g nfhec), &) or (If) or a

der mato al | har uti cal
stere{RIER BT CTp et (3o FIER LoT RIS HEROHEt o Sgspeiprophylaxis
of skhpa @écpg% GingO FRESTS hieOilso §ﬂ>?&i bﬁtl{éq)réseﬁpim@h’t%. Intrinsic
rmul a (| (lc), (le)
factos& @smsm*éxr|Skmfagpmgtmgmlcdbdp®grar@aed d@n@nmamts meoluding age,
olo Lcal | rnaceutlcally active
hom%ﬁélrsl%acf aﬁd p%ChY)H)&cal FaC? %l cally or pharmaceutically
active ingredients that can be used for the
der mat ol ogi cal conpositions described herein are
defined 20 as the cosnetically active ingredients
Besidge foopmeticablyy énactiee ningiedisgtsc 4h¢ ycosmepie a¢qmm@mqr@apf ythe present
[
1nverﬁg)t§1 rrlé?)l, Caﬁlc;‘?)ﬂg)‘?‘{gl& 3)88 I%E gn?(gr Icgn éﬁ(gagigf dée ﬁlv Ogredle{ltﬁ with beneficial
actioh owain skim. Thspthe q:ressnltbpeﬁttloﬁfrelfatte tp cesnetic ddmtﬁjsitioml comprlsmg

a corgéc()el.pg t 4 lg ; %a ng )%{TB) (())? Iéiﬂl OIP esl (ife%rz)?%):n?%ﬁgfo?m tﬁereoto and at least
one ﬁhﬁér%bﬁ@ﬁ@aﬁly%cﬁ% {thﬂﬁ&ﬁoé g ARATHb1b8&F br PR);E eing >

further dermatol ogi cally or pharnmaceutically active

e L A RS s DRl b PR 108 7 1 s

sterecissmatiofargi theteofaaphy leaxi sneodermatatogicallyf ioikﬂ‘ﬁﬁé @oyhponent, e.g. a

condi.ti ons. 2007/ 039114 PCT/ EP2006/ 009155 - 37
dermatologically tolerable component for skin applications, are also subject of the

invention.

Dermatologically tolerable components that can be used for the dermatological
compositions described here are identical to the cosmetically tolerable components as

defined in this invention.
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In particular, the present invention relates to
der mat ol ogi cal conpositions conprising a conpound of
WO 2000|141 b), (Ic), (le) or (If) or a stereoi BGHEPI006/009155

formthereof and at |east one further
dermatol ogically or pharmaceutically active ingredient
characterized in that it is3gised for the
der mat ol ogi cal treatnent, dernatol ogi cal diagnhosis or
der mat ol ogi cal rophyIaX|s of 5 itching and skin

A fugther smbedimeny qip his inverisore alread«tramsolomelu ppdsitidns edmprising a

by 00 Ry T e IR P e o

the ddratolsgical Gtﬁeatrﬁbdﬂ,eﬂfﬁﬂl{atdl@tal adiag o818 06t tiemmsolegmﬂr pxs)pmgams of
a, compound of formula (lIb), (lc), (le) or ) or

micreinflagunaleyeonditipRs m t her eof and at | east one furt her
pharmaceutically or cosnetically active ingredient
characterized in that it is used for 10 the cosnetic

In partigulde theainuensign ccaivensrdsamatelogicah dorapasitisns coapeising a compound of

oo SRACRT, TB) B8 SBdonbl nePEhRoE AR Bec®rr
dernf¥tslbgied] teabadit"®hmatelogidal Giakhosandr @fmb®lckidal EpRSlakieof itching

t he preparation of a cosnetic  conposition by mxing a
and glgﬁ-@g@rpgj cypseq by gxiriasic fagpors.(Bxdyinsi¢ [facfors inqlpde epyiropmental factors

in g%rgezﬁle 0‘?‘9 :E‘Fﬁic@la}lgr o}& Q%Jlﬁ%glﬁee eﬁ% even@u as1ur1yto light or to any

othef mz[dldit&fn GQﬁMBﬁ@bbl)l'utlolﬁ vanihdy, nfen@doe itratinatisrhg) anoxia, cigarette
artl cuI a process for the rfreparatl on of .a
Smoge, hRrm atﬁ%sast TCERPIBY tRicKfeHRs faelgRp GHEPPeRfides o plegirgmagnetic
I c ) S or
ﬁelc{s ?grrzé\ggj ilfes{)gis e%(’)née’h%%)ssl,?rée t((?)cr:la M (/)@&% o(ffg‘r%gdbpg YOl'rdpetitive facial
eXprcsmmndmpl@gosmm arzd psycholpgioarstessmet i cal |y active
i ngredi ents, wherein the conposition includes from
0.01%to 20% by wei ght of conpound of formula (Ib),
In additign to(dematdldgieally inhgtiveringreditsts €@ depirtologicabédmpositions may also
t her eof ased on the total weight of the corrp05| tion

compuse defrpitatogicatly orpharAcRaiEally Rctive mamdrfr@fs Al e mesgninvention

i R T
or ({f)cor, a(sterpoisomérid Yfomn thersd)feamblaS;dﬁmtl@nef Gurthet hderreatblogically or

pharfpgsiEEN yACREE « MEFQith HAE oFTETPGCAB e PPRRRCOicaly  active
ingrédidhiHateiah e U & U &%&&Mog%&ir é&ﬁﬁ&ﬂﬁfn@ @8skpiBed hétdin are defined

Many of the conpounds of the present invention may be
as theyoepnetically activeciogwilisgtstdsfingdbabovel Permatelogisally af pharmaceutically

acti\ﬁeyiﬂgllgﬁfein% csa%%%%éntical to the cosmetically active ingredients as defined in this

invention.

Another subject of the present invention are dermatological compositions corriprising a
compound of formula (Ib), (Ic), (Ie) or (If) or a stereoisomeric form thereof and at least one
further dermatologically or pharmaceutically active ingredient characterized in that it is used
for the dermatological treatment, dermatological diagnosis or dermatological prophylaxis of

micro-inflammatory conditions.
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SCHEME 1 R3 02N EDC*HCI 02N R3 H2N W 2~~1/CH Et 3N
2.~"'~NO-1Y, R +No12 \~J R4 MOODVAP M0 OR4

WQA2RFIPIGVeE DCM OVe 3 RS n = 1,2,3 1 BBr3, CHXU/RPDRIN091SS
R3 -78CN 3n/ | WR22 HOHOO0OJ RA H4 RS 5
In SCHEME 1 an aniline of type (1) is reacted under

- inert atnosphere conditions3®-th N -

(3-di net hyl am nopr opyl ) - N-et hyl carbodiim de (EDC),
triethyl am ne, 4-dinethylamno- pyridine (DVAP) and a .

In pagiaylsxy thecprgegnd ipyentigp aelates tondemetolegicheompaeitions gerpprising a

j 08 . .
comPRu I8t (5PGet Pk of TG ete B irl hARh 0 o least one
further d€miatologicallynort prarmarentcl radiivigingredient characterized in that it is used
2,4, 6-tri hydroxyphenyl of type (4). .The synthesis 10 )
for @@qiﬁgﬁ%@logﬁmeaﬁﬁe@cﬁm@oiogl@idEWO% ogd e&wéﬁim@hﬂm of
itchin®hnd Scif) Wei @(,s&ﬁg%i%% t oMo building blocks Iike
e 2‘%) %ut n%e)??%e general | ys agplof_sled to all other Y-H type
bui I di ng bl ocks. WO 2007/039114 PCT/ EP2006/ 009155
+ 39- ~\. . . ~0.- 5.
Age{.r%) %tggé%k{g méy 8.,%%' ,bg Fc)lyér_)llgl?i\l icérélg} f mmr?su! alzd e)hngsu\: factors.
Therefore, the present invention also relates to dermatological compositions comprising a
compound of formula (Ib), (Ic), (Ie) or (If) 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.

Another embodiment of this invention is a process for the preparation of a cosmetic
composition by mixing a compound of formula (Ib), (Ic), (Ie) or (If) or a stereoisomeric form
thereof, at least one cosmetically tolerable component and eventually further cosmetically

active ingredients.

In particular, a process for the preparation of a cosmetic composition by mixing a compound
of formula (Ib), (Ic), (Ie) or (If) or a stereoisomeI:ic form thereof, at least one cosmetically
tolerable component and eventually further cosmetically active ingredients, wherein the
composition includes from 0.01% to 20% by weight of compound of formula (Ib), (Ic), (Ie)
or (If) or a stereoisomeric form thereof, based on the total weight of the composition is

subject of this invention.

A further aspect deals with a process for the preparation of a dermatological coxhposition
by mixing a compound of formula (Ib), (Ic), (Ie) or (If) or a stereoisomeric form thereof, at
least one dermatologically tolerable component and eventually further pharmaceutically

active ingredients.



NO R7 02, ring PO\ CO2B 7 MeO W LiCH THE /
MOH 7 NO, /R02 \TO0O2H 8 MO OWe 1 BBr3, CH2Cl2
WO 7@003Aa1420 N /R 02N ring PO\ CO2H 9 HO OHPCT/EP2006/009155
SCHEME 2 an acid chloride like (5) is reacted with an
ani line of general type (6) under basic conditions
(pyridine in dichloronethane) to formthe
corresponding anilide (7). -88Alternatively
triethyl am ne may be used for this reaction step.
Est er is hydrolized with LiOHin MeCN or THF/ MeOH
Many of, @faiqm@uegtiy 8504 presgnt; wventian may Bghsyhesized aceprding to the
folld'\ﬁig%&&féral Bﬁﬁeﬁ@%&h@ i brom de in dichloronethane at
a| n after foll ow ng aqueous workup
correspondi ng denet hyl ated acids of type (9). The
synt hesi s sequence shown in WO 2007/039114
schEme 4 EP2006/ 009155 - 40

R3 EDC*HCI

05N O2N
HoN W, AN OH EtsN ,\’\
Z | RZ + 1 n
\\/ MeO” Y 0 DMAP MeO \,'\R“
4 R® 2 OMe bCM OMe
n=123

1 BBr3 CH,Cl, O,N R3
- H
-78°C AN N
3 e {6,1\“/ F ' W~R2
2 H,0 HO Y © AN
OH R®

5 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 seqﬁence 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 | eading to conmpounds |like (9) is not only

reduced to Y-H building blocks like (6) but nay be
w@eresdily applied to all other Y-H type bui |l dPEYEP2006/009155

bl ocks. Buil ding bl ocks of type (2) or (5) like shown

i n schenes above may be synthesized like outlined in

the follow ng SCHEMES 3 to-%9.5 SCHEME 3 70% HNO3 | \

NO2 Mel | \ NO2 1 BulLi, TMEDA, -190C 1 \ OH AcOH CH

K2CG3 EI¥204 Ove Ow Ow acetone Ove OW 10 11
13 12 T .. TMEDA, THE 2 B(Owe)3 Br ring 0 3
aqu. HCI Owve B(OH) 2 i ng (] (\ Ove 02 \_gyb P

Pd( PPh3) 4 02NOMVE 16,

(CoCl)2 001 ring C

02N Ove 8 Qw cg& CHEME 3 guai ac 10) is

sel ectively nitr L t h PFOY?H in Ac to give

ni troguai acol (11) whi®fis furt &Y 4Bt hyl ated with
nmet hyl iodide and K2C03 in acetonedw 10 give the
correspondi ng veratrol (13). Altgrnatively (13) is
avai l able fromveratrol (12) by subsequent o eaction
with BuLi and N, N, N, N -t t ! et hyleen& di ani ne

M b 1N OALi OHG ring OH
E /O MeOH NI TEO>EtM

(TMEDA) at | ow t enpepmt 9] (9 (6] ! @;@BJE@
tetraoxi de. Subsequentf% onOof wth Buli and
MeO
OMe
LiOH
THF / MeOH
N o=~
\
ool By o
MeO N
OMe
1 BBT3' CHzclz
-78°C
2 H,0
} n o__‘\/R-,
I 9
OH

In SCHEME 2 an acid chloride like (5) is reacted with an aniline of general type (6) under
basic conditions (pyridine in dichloromethane) to form the corresponding anilide (7).
Alternatively triethylamine may be used for this reaction step. Ester (7) is hydrolized with
LiOH in MeCN or THF/MeOH to obtain a carboxylic acid like (8) which is further reacted
with boron tribromide in dichloromethane at -78°C to obtain after following aqueous

workup corresponding demethylated acids of type (9). The synthesis sequence shown in



TMEDA in THE fol l owed by trinethyl borate and

hydr ochl oric acid gives boronic acid (14). Boronic
wW@e2i0d/0g94d i s reacted under inert conditions WEHER2006/009155

brom nated aromatic or 15 heteroaromatic ester of

generell type (15) under Suzuki-type basic conditions

(Pd(PPh3)4 and aqueous sodaum bi carbonate in

di met hoxyet hane) to a biaryl of type (16). Biaryl (16)

is further hydrolized with aqueous |ithium hydroxide )

SCHEME Pieading tmmnwn«zem 6 iyraanhOooay 3% puilding blocks like

© vl e iledened Wl bR G CRPRRRGEET ool of
uildif Fibtef B B e e e

outliBiin e By SEHEMES 5 bbOH J(i Qb [ OVe 2 QuBr Q2N
THE / I\/b(§—| 02N W& Owe OWw 13 3 Br -,-*,y OEt 19
20 O 51n SCHEME 4 3-nitroveratrol (13) is
subsequently reacted with Buli and TMEDA in THE
scHemgzld owed by copper-(1)-brom de and bronpacetic acid
ethyl ester to obtain the substitut ed phenyl acetic

acid ethyl este (D, which is _furg drollzed Wi th
ueou N%; ydrode'e in and OYERR AR o
,Q@Hcorre nyfe ,@@ box . SCHEME 5 OMe
BuLi , THE \' dme % HNO3_ 2

OI‘ i OMe
) 3 12

1 BuLi, TMEDA, THF

2 B(OMe);

Br @ Q 3 aqu.HCI
P
15
OMe *——
Pd(PPhs)s OoN OMe
O3N DME OMe
14

LIOH
16—
THF /MeOH g

In SCHEME 3 guaiacol (10) is selectively nitrated with 70% HNO; in AcOH to give
nitroguaiacol (11) which is further methylated with methyl iodide and K,COj in acetone to
10  give the corresponding veratrol (13). Alternatively (13) is available from veratrol (12) by
subsequent reaction with BuLi and N,N,N’,N -tetramethylethylene diamine (TMEDA) at
low temperature followed by dinitric tetraoxide. Subsequent reaction of (13) with Buli and
TMEDA in THF followed by trimethylborate and hydrochloric acid gives boronic acid
(14). Boronic acid (14) is reacted under inert conditions with a brominated aromatic or
15 heteroaromatic ester of generell type (15) under Suzuki-type basic conditions (Pd(PPhs),
and aqueous sodium bicarbonate in dimethoxyethane) to a biaryl of type (16). Biaryl (16)
is further hydrolized with aqueous lithium hydroxide in THF and MeOH or MeCN to give
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15

C Ow 3 aqu.HO (HO 2B Ov Owe AcOH OV O 12 21 22
Br ring 0O O 15 P Pd(PPh3)4, DME 02N ring C 02N
WO 200Q8B4ICOCI )2 | LIiOH Ove P Owve 25 DCM W 24 HEFEP2A0B6/009155
23 10 W W& MeCH OWe In SCHEME 5 veratrol (12) is
selectively nitrated with 70% HNO3 in AcCH to give 4-
nitroveratrol (21). Subsequent reaction of (21) wth
Buli and TMEDA in THE foll owed by 15 trinethyl borate
and hydrochl oric acid gives boronic acid (22). Boronic
the cgeriespanding Gasbaxylie eid (W) wbirh/io sonvestepdT2bpidog/ odaebtype (18)
: (o |1 i renpnated aromatic
by regbti PR oxbRELHIOABTH OBl Ul B ehE™ 7o) Under
SCHEME 4Ki -type basic conditions (Pd(PPh3)4 and aqueous
sodi um bi carbonate in dinetho ne) to a biaryl ofO

NO23) . 1Biar Yed®3) is further hydrolized with
ous |itiWrum hydroxi de HE andLiaOH or MeCN

oMae correspondiy 6al &\{Ieam—d—s—ﬁﬁawhi ch
IQﬁerted t26UBr bui | di ng Bl ock of " TypeTHR2AMeqdy r &rbii offf OMe
\géf—l oxal yI3 chlori in anhﬂf'leous di chl or onet hane. OMe
EME 6 O @Er NO2 1 BMRAi, TMEDA 02N THE | UGH29

02Nl \ Ow 2 Br Ove THE/ MeOH Owe

In SCHEME 4 3-nitroveratrol (13) is subsequently reacted with Buli and TMEDA in THF
followed by copper-(I)-bromide and bromoacetic acid ethyl ester to obtain the substituted
phenylacetic acid ethyl ester (19) which is further hydrolized with aqueous lithium
hydroxide in THF and MeOH or MeCN to give the corresponding carboxylic acid (20).

SCHEME 5 NO, ' NO,
1 BuLi, TMEDA, THF
oM 70% HNO 2 B(OMe)3
. © > OMe > (HO),B OMe
OMe AcOH OMe 3 aqu.HCI OMe
12
21 22

O,N

In SCHEME 5 veratrol (12) is selectively nitrated with 70% HNO; in AcOH to give 4-
nitroveratrol (21). Subsequent reaction of (21) with Buli and TMEDA in THF followed by

trimethylborate and hydrochloric acid gives boronic acid (22). Boronic acid (22) is reacted



O 3 OV OV 21 BrOEt 26 27 1A 10 In SCHEME 6 the
generation of acid building block (27) is outlined.
wab@7eynthesi s of (27) is analogue to that deRBCFER®A6/009155

in SCHEME 4. SCHEME 7 Br Br Br Owe 70% HNO ~ \ \

Mel 10 OH AcOH 02N Ove K CO 02N Ove OH 2 3 Owe 28 29
acetone 30 (HO2Bring O - 31 P Pd(PPh3)4 DVME 0 O

O 02N\ ring 02N\ ring 02N ring d (COCl)2 I OH Li OH

Il \ O P~ / MO/ 34 DCM MO/ 33 ~ MO 32 Owe

undeweertl\mdut@m witlsa bromipated aggmats erdRtep2OoBtig®stes ot genpzell type

(15) nl %ﬁ@éﬁw&qﬁ% %W‘@%oﬁgﬁ%g grbdls gél?e%hg \éghl)dm bicarbonate in

dxmeﬂhdaayeulmmﬁ -toi d biag afaged (233.9Biavdli (2B) issfuktheit hydrolized with aqueous
methylated with nethyl iodide_ and,
lithium hydroxide in THF and MeOH or MeCN to give the corresponding carboxylic acid

5  (24) which is converted to a building block of type (25) by reaction with oxalyl chloride in

anhydrous dichloromethane.
SCHEME 6
O+ _OH
NO,
1 BuLi, TMEDA N
THF _tiow 02
OMe 2 CuBr THF / MeOH OMe
OMe 3 OMe
21 Br OFt
O

10
In SCHEME 6 the generation of acid building block (27) is outlined. The synthesis of (27)
is analogue to that described in SCHEME 4.

SCHEME 7
Br
Br ) Br
OMe 70% HNO4 Mel
O2N OMe — ™ O,N OMe
OH AcOH 2
28 ’ acetone OMe
29 30

(Ho)zB
- OMe
b

31
Pd(PPh;), DME

15



K2CO3 in acetone to give the correspondi ng
5-brono-3-nitroveratrol (30). 5-bronp-3- nitroveratrol
W@ 3@y/03914 eact ed under inert conditions wth aPGDERWE009155

acid of generell type (31) 5 under Suzuki-type basic
condi tions (Pd(PPh3)4 and aqueous sodi um bi car bonate
in dinmethoxyethane) to a byaryl of type (32). Biaryl
(32) is further hydrolized with aqueous lithium
hydroxi de in THE and MeOH or MeCN to give the

In SCHEMIS fohtirampguaraolx(28) ¢s sedéatively3d@jratediwith i78%cHNGar ineAicOH to

bl f 1. b . g
give by brnitiaierh o iR oo et beS i, M eyt iodide and
KoCOCHHEMee@nSrto Ogif¥ thd cBAbkpoRBiN ﬁ%rd\‘ﬁ‘@ﬁm%v@ﬁol 819)35-bromo-3-
Aci d building block (35) outlined in SCHEME 8 is

nitroyergapHBOY isfreaiedundes perBeonditians wethaa beyonicaw)d aﬁgqnenﬁllrfgpe (1)

5 undeh@%wi?f gﬁsa &(ﬁ%&@%ﬂ%(w )%;I?dol'l' uem&s \s um \}\Jé ev\g(éiate in

dimekdy¥bane)6oA/bidsy1 of e B32).i BiaryD (98) 1s3ﬂ1rtﬁerpﬁifd?8hﬁ>)d4with aqueous
0 N2 0 NO2 O

lithium hydroxide in THF and MeOH or MeCN to give the corresponding carboxylic acid

(33) which is converted to a building block of type (34) by reaction with oxalyl chloride in

anhydrous dichloromethane.
10
SCHEME 8
Br O& OH
O,N
—_—
D ——

O,N OMe MeO
OMe OMe
30 35

Acid building block (35) outlined in SCHEME 8 is generated from 5-bromo-3-
nitroveratrol (30) according to SCHEMES 4 and 6.

SCHEME 9
OH OH oTf
O,N O,N
70% HNO; 0 2
—_— —_—
OMe AcOH OMe pyridine, OMe

OMe OMe DCM OMe

36 37 38

(HO»B
‘ OMe
P

31

Pd(PPh3)4, DME

Cl

15
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ring ring ring\ C (COCl)2 | OHLIOHI W MO# 41 p
~ MOf 40 p T HF/ MO 39 p 15 Ove OV MeOH OVE WO
wWQoe708894414 PCT/ EP2006/ 009155 -44 | n SCHEME BCT/EP2006/009155

3, 4-di mret hoxyphenol (36) is selectively nitrated with

70% HNO3 in AcOH to give 4,5-di nethoxy-2-nitrophenol

(37) which is further convested to the correspondi ng
triflate (38) with trifluoronethylsul fonic anhydride

éTf 20) and pyridine in dichloronethane. Triflate (38)

InS 8tdedtd un@bioxmhéml (@6hisiseleghivelwinitrated weth 798P HAOin AcOH

Y,
to 3% 45 ARGy S KRGS (7 ShicRIS kRO B BRY & the cpmpsponding
triflaite t(3)$)u endth t giffucbdraéthllsalforiy peanh3dyide Bi(BLY) (4R) beridine in
A TR gl A b LA B s o

geneg% rtggé( gj 1') C‘%’& ?ﬁ@w lé%‘gl‘i Ihgrhcﬁ W&%ﬁﬁ(ﬁdﬁﬁ’l‘f g | zﬂuﬂljctdeggp Botassium

phosphata nhywheoe) ¢ ahbiaryd neft typa 391 0Biardn(39% i firtbgrahydrolized with

h h d
Sl e TS I SR BB MBS oo
carb&;lllvs\t%cﬁl Qg3 vAicBls QA AR tBd bull@inDiRock1SF @E@ 5413}?( r?\éé@tlon with

lowm ng reaction is carried out in an
Oxalﬁltqmm‘*r‘en@nf}ym%dwhdemmﬁhmwhene 2-yl -acetic acid
nmet hyl ester (85) (2.0 g, 12.8 nmol) in anhydrous
chloroform (9.0 nmL) and glacial acetic acid (9.0 nL),
add N-bronosuccinimde (2.3 g, 13.0 mmol) in
Example A

Preparation of [5-(2-Amino-phenyl)-thiophen-2-yl]-acetic acid methyl ester (87)

SCHEME 11

/O\/U\ Pd(PPh3)4
O L=
B(OH)2

Step 1: (The following reaction is carried out in an anhydrous N, atmosphere.) Dissolve
thiophene-2-yl-acetic acid methyl ester (85) (2.0 g, 12.8 mmol) in anhydrous chloroform
(9.0 mL) and glacial acetic acid (9.0 mL), add N-bromosuccinimide (2.3 g, 13.0 mmol) in
portions and stir the mixture for 3 d at rt. Add water to the reaction mixture, separate layers
and extract the aqu. layer with dichloromethane. Wash combined organic layer several
times with a 1 M aqu. NaOH and water and once with brine and dry it with Na,SOy. Purify
the crude product by preparative radial chromatography (CyH/EtOAc 5+1] to obtain (5-
bromo-thiophen-2-yl)-acetic acid methyl ester (86) as a yellow oil (2.46 g, 81%) which is
used without any further purification. '"H NMR (400 MHz, CDCls): 3.71 (s, 3H); 3.75 (s,
2H);6.67(,1H,J=3.8Hz); 6.88 (d, 1 H,J=3.8 Hz).



10

15

20

25

portions and stir the mxture for 3 d at rt. Add water
to the reaction m xture, separate |layers 20 and
W@07a8%4114 he aqu. |ayer with dichl oromet hane. REBEP2006/009155

conmbi ned organic |ayer several tines with a 1 M aqu.
NaOH and water and once with brine and dry it wth
Na2SO4. Purify the crude paoduct by preparative

radi al chronmat ography (CyH Et OAc 5+1] to obtain (5-

br ono-t hi ophen-2-yl)-acetic acid nethyl ester (86) as

;@_Iye(lTlhe\ﬁpI@wmgzemlog isgarrigd quiiigtani N> aimaespheriet) Hishanddr(§.7 mL),

e AL g o f i

0 £17)4.0 5nB8) didsoldedin Water 85.8 niiz) are Wﬂ)&%@ﬁ&h@&&{kﬁé to a solution of 2-
PCT/ EP2006/ 009155 -45 Ste (The_ fol | ow n? reaction
18

2:
aminocbepzgriPaignisLAcid hydmchiorias KO 225 merglhiuiolene f5Fmy.). Degas

‘the r%&%lgﬂlﬂl& Lt %W%ﬁgg%ﬂeﬁ&s@%f@ﬁ&%gg@ Alitﬁﬁtum}o{ 5-bromo-

thlopﬂllen-éejrl)/-echtlcnaouhmh)(l&s&rr(ﬂ.)l T, &. &uimﬂguxenﬂhqneadldﬁdmﬂ)os added.
a solution of .2- _am no-benzeneboropni ¢ aci
Degsl, e cBIBI S85i7 S5 0VRGS eI 32 Prits 10k cPartiiomthe reaction
solutﬂﬁgﬁ’éwéeﬁ ER)A@ akd bARe ﬁﬁd%kﬁfct R F)Hlla'te)ﬂ éq':heaﬁs”ﬁ%r *E EtoAc 3
ush wth N2 again. A solution o
tlmes)h Wash enmbined)orgara¢ layeawnth wiaeharld lnmteeand(dryit?wgh Nay00,. Purify

1) i I 4. dd th Xt
the cffinod b bY BSRRag e rifaBany TR AGE: id phiphh 15--
aminblyhehP3ehibpien-29 JUdce8E aBigt&RN éﬁe@‘{\sﬂa&da Browieoif (6584 mg, 51%).
extract the separated aqueous | ija‘yer with Et QAc (

'H NMRe@0 Wé,hCB&lda{ aaa (@{@éﬂi 3.8p eEHM 8192vta@e(brama@ H); 6.74 (d,
brine ry P t he e
lH)1or%o {:t? gij)r,’epzlr |’ve2 ri?&g@ 6?# ilglr’a}p;h3%rﬁg) 7.02 (d, TH,
J = 3(5y; EQAc (Rit111H,t O, elft@Hg, [Jéc(IZSHz) 723 (dd, 14H, J,=7.6 Hz,
am nqg- phenyl ) -t hi ophen-2-yl] -acetic acid nethyl ester
S2=18H2as a brown oil (634 my, 51%. 'H NVR (400 Mz,
CDC13): 3.73 (s, 3 H; 3.83 (s, 2 H; 3.92-4.07 (br.s,
2 H; 6.74 (d, 1H; 6.76 (td, 1 H J1=7.6 Hz, J2 =
1.3 Hz); 6.92 (d, 1 H J= 3.5 Hz); 7.02 (d, 1 H J=
3.5 Hz); 7.11 (td, 1 H Efample® Hz, J2 = 1.5 Hz); 7.23
(dd, 14 H Jj =7.6 Hz, 15 J2 = 1.5 Hz). Exanple B
Prep&ta& 683 - DA miiho-phenyl)-thiophene-2-carboxylic acid methyl ester (90)
5- (2- Am no- phenyl) -t hi ophene- 2-carboxylic acid net hyl
ester (90) SCHEME 12 O B, O NH2

SCHEME 12
NH,
7\ © /N ome
Br =g OH _MeOH _ S
w 6 ™SO 0 T VT
90

Step 1: LE23 Dissolve 5-Bromo-thiophene-2-carboxylic acid (88) (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
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al/ \ O Br OHMOi Br / \SOw S 88 O H2S»4 89 O
Pd(PPh3)4 NHp O 20 90 Step 1: LE23 Dissol ve
WG2®708314 hi ophene- 2- carboxylic acid (88) (1.5BgI/EP2006/009155

7.24mmol ) in nmethanol (10nl) and add conc. sulfuric
acid (0.39n., 7.24mmol). Stir the reaction 25 m xture
for 20h at 75C. Cool mxtw4 10 rt, renpve sol vent
under reduced pressure and WD 2007/ 039114
PCT/ EP2006/ 009155 -46 resolve the residue in EtOAc.

resol i residus iork§Qrice Wash dlis 9rganiedagyaxi3 timesavith 3% agie dgCOs and

extra@&gﬁ c?xﬁﬁfn@& tﬁ%ﬁ%gla ‘fag)gp g\{]]tlﬁgﬁt /5 %Z ?\é@%tl?%@&g%&hoéﬂtaggavrs with
brme\lﬁnﬂ kirNa2h®da,SBg. Mﬁo@dﬁo‘l’w&m unﬂtd e¢duced preshrp and a1 the @éﬁiﬁue

dry the residue  without further gérlflcatlon in. ol
withqyy W%eaﬂﬁ?"tt@“dﬁt%h ROy yasuung g pbiadn gstey{8P bassyvhife Solid (1.48g,

0 0 3
o206} A (0f Rike, CPLE SEEO M o0 b s BBz 2
713711 (&, )H); 7.286d4 d0H, I, +7.60JHz J§ =61 .61Hz),J278(dl 1H HzF 3.8).

7.78 (d, 1 H J=23.8). Step 2: LE29 (The follow ng

Step Q2 EERY (The folidkvih@Etablidn istadied St af AONP A& )neﬂ@l)sm@slo%
Tetrakis-(triphenyl i‘)hOSphl ne) - pal | adi unm 0) ;
TetrasisAriphepy JhasnhireytrarladigoyO) (2 19rmg, 0.43 munehrang ester 1.97g,

8.91 angmf’f‘ uslﬂﬁ%i’@ﬁm%gﬁﬁ& h%i&uﬂ?l ﬁhk'ﬁl?e SRERIYYS YindeR) ddd Bssh with
N,. AAd(2(444,5 ssrafmahgatm;a 2]Bihx3b<ﬁbthn€2@§tb€plﬁhﬂam2neyd2) F5phe89mmol)

and alsﬁlr‘/nh{]q%s égﬁé% Solz?oaaﬁ%%&rf ?3%3%1@}1 3@%&%? Jegftion mixture

agalrma?féfdflﬁ s as@g)%qamgﬁ WithyNS St B x @i of isﬁa wothpmuon the
Stir t m xt'ure for 18h at 95C. Partition

reactiopssotution bsb#amﬁi@%emdem&@@%“aﬁdhmmrat@chmwmm kyér with

EOAG GBI ASUCGRYAR raeaapyavith BisRi s iU Nes§Ps urify
the chid $E8ductby flhsh clﬁorhﬁf%g?dpﬁ? ?s1ﬁéaﬁ§’élc¢3 HYEDIARSI 1] to obtain 5-(2-

c 5+1] to obtain

chromat o raﬁhy silica
Amirg. pheny B higpheies ﬂpbotchhlfomén@ﬂwl esenO0) b3 & yelkow sokd B Le,

o7 A0 3513 5GP Sl s, ST 574 . 2

7.136G, 2'/12{11528-2) (7ID6 (Eld,H) H, Ji/= 1% Hz, 2 {0 Hx)H).78 (d ZEH(ﬂ@B 89
H Ji= 7. 2 ="1.0 H); 7.78 (d, 1 H 20
25
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Preparation of 4',5 -Di nmethoxy-2'-nitro

Whrpmnespii4 3- car bonyl chloride (95) SCHEME 13 BCIVEEX006/009155
B(OH)2 Br \ Ove I i MO\ \ | O MO/ Pd(PPh3)4,
NaHCC3 MO/ O 91 92 MO Owve LiOH MO\ | OH HNGB \
V92 AcOHO I / O MO Ng2-MeO NO2 93 94 MO C
(COCl)2 1 \ 94 0 MONXR 95 5 Step 1: DKQO6 (The
followi ng reaction is carried out in an N2
at nosphere.) Dissolve  ExampleC
Tetraki s-(tri phenyl phosphi ne) - pal | adi un{0) (200nyg,

Preparatigmob#),5 abBdndtboxwy D’ -Bitrolyi plmamy b 3 actony] eiloride (93%ny,
5.81mmol ) in DME (12nl), degas the reaction mxture

SGHEMEU3|y (5 tinmes) and flush with N2. Add

3, 4- Di met hoxyphenyl boronic _acid (1 259, 6.85nmmol) angd
a 1 M aqueoys NaHCCB sol MH&% BOHe. 17. 7mmol ),

deglis\ Lhe Leag)jon 10 mixtur ai n car ef uda

times) frush with NoMe&'i vt he m xture for

95C. TRagfition the reac n bet
and vvat and extract thH(seﬁé‘r aawdépaqueous e a8
with Et c (4 times). V\&sh conbi ned organic Iayer W|th

brine and dry it with
HNO3 MeO LIOH MeO
92 AcOH
MeO NO, MeO NO,
(e

cocy, MeO
94— d
MeO NO,

95

Step 1: DK006 (The following reaction is carried out in an N, atmosphere.) Dissolve
Tetrakis-(triphenylphosphine)-palladium(0) (200mg, 0.17mmol) and Methyl 3-
bromobenzoate (91) (1.25mg, 5.81mmol) in DME (12mL), degas the reaction mixture
carefully (5 times) and flush with N,. Add 3,4-Dimethoxyphenylboronic acid (1.25g,
6.85mmol) and a 1 M aqueous NaHCOj3 solution (17.7mL, 17.7mmol), degas the reaction
mixture again carefully (5 times) and flush with N,. Stir the mixture for 2h at 95°C.
Partition the reaction solution between EtOAc and water and extract the separated aqueous
layer with EtOAc (4 times). Wash combined organic layer with brine and dry it with
Na,SOy4. Purify the crude product by flash chromatography (silica gel, CyH/EtOAc 5+1] to
obtain the biphenyl (92) as a yellow solid (1.27g, 80%). '"H NMR (400 MHz, CDCls): 3.92
(s, 3 H); 3.93 (s, 3 H); 3.95 (s, 3 H); 6.94 (d, 1 H, /= 8.3 Hz); 7.11 (d, 1 H, J= 1.8 Hz);
7.16(dd, 1 H,J;, =83 Hz,J;=1.8 Hz); 747 (t, 1 H,J=7.7Hz);, 7.73 (dt, 1 H,
J1=7.6Hz,J;=09Hz); 796 (d, 1 H,J= 7.8 Hz); 8.22 (s, 1 H).
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Na2SO4. Purify the crude product by flash
chromat ography (silica gel, CyH Et OAc 5+1] to obtain
wo b@703phenyl (92) as a yellow solid (1.27g, 8SBUY/EP20BH/009155
NVR (400 MHz, CDC13): 3.92 15 (s, 3 H); 3.93 (s, 3 H);
3.95 (s, 3 H; 6.94 (d, 1 H J=8.3 Hz); 7.11 (d, 1 H
J=1.8 Hz); 7.16 (dd, 1 H_g4§. = 8.3 Hz, J2 1.8 Hz);
7. 47 (t, 1 H J=7.7 Hz); 7.73 (dt, 1 H, J, 7.6 Hz,
J2 = 0.9 Hz); 7.96 (d, 1 H J= 7.8 Hz); 8. 22 (s, 1 FD
MDKMOEBMW@H&%W%&P@XX@I%& 2. a&nﬁtoépngladi}i{mﬁlc acid

G2l O frrc P Brpls o7 O ] g 5 s fog 30min at .

¢
Adc(r stle&%e A mi@wg%eeéréﬁ%f-;(bm_()f) I%g@idlgﬂe%gg{og ﬁﬁlzate?g?@p‘?eé?ﬁltate and

wash éléﬁcﬁhtqmak@cm b with W@ﬁeat[h'}’tthﬁeﬁbﬂef@kp miithout farider prrsfication in
ot fiIter ake areful hef ter

ol Rl v i BRRR gt b R R Hh gD oo

sohd @644@11@@98%3} ‘@NmmﬂMH@ ©bCR):8.90e, mH)r amqs k.m Hharad (s, 3

93) as a ellow solid

H); 636481 Hp, 94122§1(131,i2|)H) 36045, ?‘é’ﬂ)@ﬁo o 06 1D 8+q)s (d, 1H,

7 7.42-7.51 2 .60 1 .97
J’"Gﬂﬁf(“i’l %6@? 6 Hz) 8. O(Sm(dt H)l H ,(E 7. 1H)Hz J2

%‘Sﬁw $RRifeniaren gl {057 of e 100 in MGy oLy

and add 1MA@OMOH SmB; BEmmdB). StiFRladtionShitureSBEDOIPA rt. Quench

m xture for 20h at rt. Quench reaction m xture

reaction SYKEE (saoh)e b@th}]wg_tMIM;I gqu. HG1 (tq get pét cap B).diktragy the mixture
it ERIRE - oflte inth bbbt erarferifol i s

RenRﬁﬁBUE'eﬁtcdnd&ﬁty tl'ﬁlfémdﬁg’ vditheutf fﬁﬂhéh{ﬁldﬂchﬁ@m in dilptilip acuum to
ication jn oi ot ai n_car boxyl i c

puri
obtaérep Lw&yc agyd @ﬂ,m&%&l%ﬁqlw ((1114£4§0%30%N R (4Q0RdHz, DMSO-
<18 1§16
de): (7 ”éggtWH) '3\%3( 5&533)/01;(%819[# g 53|3_g 59 m ¢m %?L@é(f%zlt ()5_1)1*1)1)7 7.84 (br.s,
1H)(b93s798(mﬂ)1 Hy.93-7.98 (m 1 H). Step 4: DKOL2 (The
following reaction is carried out in an anhydrous N2
Steh KD DKL The [BllGSDEEadtRAOX)iried AL iinl aﬁ%)lyd@ﬁ@m atmosphere)
1. 81nuno|3 in anh¥drous di chl or onet hane

Dissglxe earbralis aeidoite) (P3fme. IMPBMMWW d@h}qs?me@ane (13mL)
and (a%ﬁ%myﬁro?x% "ﬁg&ﬁ ﬁP@é%OA'aﬁeﬁwgr 58%‘913 o oltfaé 3‘%t3a‘§ﬁ’r t2:27%91mol) by

th a“water bat stir iona
keeﬁi&gﬂ:ﬁn@eramte\m (728 201’(13 d'[th atwaater eth dné stinfor additionala3h at rt. Remove
obt ai,n, crude 4' nitro_bjiphenyl - . .
solV gAYl Jhe iyl Traaquas) Raabanahio.SoPRBcthiey 2 upiigchiphenyl
3-caPbtilyl £E118£d€(Y5) as a yellow solid. No further purification.



25 WD 2007/039114 PCT/ EP2006/ 009155 -49 Exanple D
Preparation of-2',3 -D nethoxy-5"-nitro
wWoherpEnesph4 3- car bonyl chloride (99) SCHEVE 14 BNEEBN00g009155
MOl ) B(OH2 MO Ove Ove OWe Pd(PPh3)4, NaHCO3 | O
91 96 Owve OV HNG3 MO OVE LICH MO OH 96 AcOH 97 O
98 0 NO2 N2 MeO Ove C _4600)2 98 - 1 / 99 0 N2
5 Step 1. FR631 (The follow ng reaction is carried out
in an N2 atnosphere.) Dissolve
Tet raki s- (tri phenyl phospEkampleda| | adi un(0) (217ny,
0.19mmvol ) and Met hyl 3- bronobenzoate (91) (1.35nmg,
Prepéirafl 8mH2 ), 3 Dini#vhoxyl Shiiro tdpleasl-8 earboaslcdhlondendd®y ure 10
carefully (5 tinmes) and flush with N2. Add
2, 3- D net hoxyphenyl boronic acid (1.33g, 7.28mpl) and
a 1 Maqueous NaHCC3 solution (19nL, 19mvol), degas
SCHEME ngaction mxture again &refully (5 tinmes) and
flush with N2. Stir the mixtyr€ for 22h at 100C.

Partition £he reaction ¥ePutirqpnBidineen Et OAc aMd

WeHr&r fract the separ d aqueous Medyer Wt OMe
Et OA 'n@@?. Wash conbi n€d organic | ayer i

brin dry it wth 15 254 Purity the ge

produc&1 by preparative PFQ’S’?QF»%HFB%M ogr aphy (g(i,l i ca

gel,

OMe O OMe ‘
HNO3 MeO OMe LiOH MeO OH
———— —_
% T acoH 7 o 8 3
NO, on NO,
e

(COCI), MeO O Ci
98— ™ 99 o)

NO,

Step 1: FR631 (The following reaction is carried out in an N, atmosphere.) Dissolve
Tetrakis-(triphenylphosphine)-palladium(0) (217mg, 0.19mmol) and Methyl 3-
bromobenzoate (91) (1.35mg, 6.28mmol) in DME (13mL), degas the reaction mixture
carefully (5 times) and flush with N,. Add 2,3-Dimethoxyphenylboronic acid (1.33g,
7.28mmol) and a 1 M aqueous NaHCO; solution (19mL, 19mmol), degas the reaction
mixture again carefully (5 times) and flush with N,. Stir the mixture for 22h at 100°C.
Partition the reaction solution between EtOAc and water and extract the separated.aqueous
layer with EtOAc (4 times). Wash combined organic layer with brine and dry it with
Na,SO,. Purify the crude product by preparative radial chromatography (silica gel,
CyH/EtOAc 10+1] to obtain the biphenyl (96) as a white solid (1.50g, 87%). '"H NMR
(400 MHz, CDCl3): 3.57 (s, 3 H); 3.90 (s, 3 H); 3.91 (s, 3 H); 6.91-6.96 (m, 2 H); 7.11 (t,
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CyH Et CAc 10+1] to obtain the biphenyl (96) as a white
solid (1.50g, 87%. 'H NWMR (400 MHz, CDC13): 3.57 (s,
WQ2My/038100 (s, 3 H); 3.91 (s, 3 H); 6.91-6. 96PCHEPD06/009155
H; 7.11 (t, WD 2007/039114 PCT/ EP2006/ 009155 -50 1
H J =8.0H); 7.46 (t, 1 H J =17.8 Hz); 7.75 (dt, 1
H J, =7.8 H, J2 =1.5 Hz)sc)800(dt 1H J, =7.8
Hz, J2 = 1.4 Hz); 8.19 (t, | :15Hz) Step 2:
FR632 Di ssol ve the bi phenyl 96) Sﬁl; 5.47mmol ) in
1H, dIa&0dlz)atde (e 1 dbid= 7-83m1 Y., 7 &1 THY% i rr - He, &ct 4.5 Hz); 8.00 (dt,

t L t f 22h at t.
LH, Fggur%qgh%hé re m:?g)%)%?ggﬁ Etﬁi g’n rlfﬁ ﬁ&fcgr\iat g fil ?r atre

Sy PR SRR ) S et e

(30nAY! add ABL n@fic laBidq0!76RHTE. 04RGH d)kdlpm@ %d@eare for 22h at rt. Pour
desiccator to obtain the nitrated bi phenyl (97) as a

the rg@ltlpmaplgtjbn th 1ce29ger Tiltggte therprpgipitate 4@d)wmlz;he 8jke carefully

w1th f"aﬁr §ry_th7 ﬂ%%‘ tﬁﬂut (%rtl@[ pﬁgﬁga% 1§ qﬁza%piv%‘gl%tngfoﬂpwed by

desiddatod fo @btaintihg nltl%.t&]-bl K&nylj (973 abla i'éllow 3old {‘1229 84%7) 'H NMR
(400 &IQQSACBQ@& b ﬁé{)n|3t9r3e(§>e%Hbl 3@?‘%@}/3 I’()Q?)Sz@l lﬂ);gl g 7 Hz);

L 1 - a
77 TP R 9= 316200yl 00088 .07 o
1 H, QueidHzy; 8ddt(bas, INkHxt ure (cooling bath) with 2M aqu.
HCO (to get pHca. 3). Filtrate the precipitate and

SO kAt 05 LB ) g T e o)

and gsidr i Mjagn L iQH (|4:11mé4 #1mmed). St mamwrbnmctmcfowﬂd@tsit chmn@h

o SRR MRy 27 A B Pl BB e g

and \k'hsh tﬁe el 6ake3:afdfully7wﬁ[i v(ﬁer ai;d aneJ with. EZOH&) Dr}7 th_é7f11t6r cake
1 H_J=7, 7. . 1 H,
Mthqutrg'grttled pug_lquathp in (21 Bl)upa yacup:rgfyll()med @y delppatgr to ojotagn

carb(H?})h’c ag d(égg%%a %?E!: ?110(1 4. (%gHﬁé% gy I‘l‘ﬁ/ﬂ( 00SMHZ ﬁg"s@%) 3.71

Step hg reactlon |s carri
(s, 3 HD); aam;wd)ra@ M2 Ht.ﬁﬁS?bhHrz)g 777 Grdsbld <<AsHRYT88 (d, 1 H,

7= i Rk Rane 2 Tl B o oS s
1,06jﬁzyllgv¢4y(bpg<ql ph. chloride (220gL, 2.47mol) by
keepi'ng tenperature at ca. 20C with a water bath and

tep % | FR439" dfotll'om réRd i O%Eamg& oY Sn a§1%:¥1§8¥0u§|}g gﬁ*n){osphere.)

resiaue I n umto taln crude
Diss@dve Sarbbkythixt haid (9%) €500t 1165 pimeoly in aﬂ@dﬁet&ahbldn;dmethane (11mL)

' el ol.id. rt.he
and E@A %H‘lgcgpﬁgﬁ%_Mﬁs(Samﬁl). ASXV s owlly oxaly clﬂonde (220uL, 2.47mmol) by
keeping temperature at ca. 20°C with a water bath and stir for additional 4h at rt. Remove
solvent and dry the residue in vacuum to obtain crude 2’,3’-Dimethoxy-5’-nitro biphenyl-

3-carbonyl chloride (99) as a yellow solid. No further purification.

Example E
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Exanpl e E WO 2007/ 039114 PCT/ EP2006/ 009155 -51
5- (4- Am no- phenyl ) - 2- et hyl - f ur an- 3- carboxylic acid
WOoreaonigsoiest er (102) SCHEME 15 NH2 . L / M OZECT/ERDREN09155
M02C OB NBS O - Br O b/O ~0\ Pd(PPh3)4 102 100
101 NH2 5 Step 1: (The follow ng reaction is carried
out under exclusion of lighst) D ssolve 2
Met hyl - f ur an- 3- car boxylic acid nethyl ester (100)
(3.60m, 28.5mmol) in chloroform (20nL) and gl aci al
acetic acid (20nL) and add NBS (6.90g, 38.8mmuol)
portionwi se in between a period of 95min. Stir the
5-(4 esminoophenyd)p 2-mséthyl-furanddchrbonylid add methyk ¢sterAd2)
water to the reaction mxture and extract the aqu.
SCHEMF:15 wi t h di chl oronet hane (2 tinmes), wash the 10
conbi ned organic |ayer with 2M aqu. o water (3
times) and brine and dry it wt O4 to qRbg N
MeRCBr ono- 2- net o€ ur an- 3- car [B°c ~aci d net hyl
(1 (4.R08. 789 s ared br oil. No furthgr
i f¥ cation—1H Q0 : , 3ot
3.8%9 (s, 3 H; 6. 530§)s, 1 H. St eﬁ,(,QF;ha)%The foll ov,y'g g
rea®®ion is carried%ut in a N2 atnosphere.) Dissofve
Pd(PPh3)4 15 (1.26g, 1.09nmol) and
5- Brono- 2- net hyl - furan- 3-carboxylic acid nethyl ester
SQ%Q 1)(Thé 4’017(7in% géacﬁ%ﬂf@éa}riécf‘o%déljéx@%)ona(ﬁqigﬁ.b DidsBive 2-
15mn at rt. Add 4-(4,4,5,5-
MethpéfuramBtdayboxylic 3¢id]retbylatstar ¢1 @) (2.69Mm], p8.Smmaljrimehloroform

2 23.9 | || d M [ .
omy3 a8 Bl SSeia G i el e 1 38 Smegplbgnuise n
betwE&BE hriid dF 98iminh EStirGhE edaetidy sushbikidh M bdit8nd1T ShiafBS Add water

and stir for 4h at 95C (reflux)..Cool reaction mxture

to the gpagiorn mixturerand €xagidhe aqus dyee withidiclderomsthape @2 times), wash the
combth&P gr%!u%c mr %til\gliaag. I(I%H[ \(Jevge(r:I &e tir?lgg)%%%n%taga dry it with
NaySOj4 to obtain 5-Bromo-2-methyl-furan-3-carboxylic acid methyl ester (101) (4.90g,
78%) as a red brown oil. No further purification. '"H NMR (400MHz, CDCl3): 2.54 (s, 3
H); 3.80 (s, 3 H); 6.53 (s, 1 H).

Step 2: (The following reaction is carried out in a N, atmosphere.) Dissolve Pd(PPh;),
(1.26g, 1.09mmol) and 5-Bromo-2-methyl-furan-3-carboxylic acid methyl ester (101)
(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
rt, 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,SOj. Purify the obtained crude product by flash
chromatography (silica gel, EtOAc/CyH 1+2) to obtain 5-(4-Amino-phenyl)—2-mefhyl-
furan-3-carboxylic acid methyl ester (102) (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,
J;=8.6 Hz, J,=2.3 Hz); 7.42 (dt, 2 H, J; = 8.8 Hz, J, = 2.3 Hz).

NH,
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and Et OAc. Extract the aqu. layer with Et OAc (3
times), wash the conbined organic |layer wth water
W@pu710891e and dry it with Na2SO4. Purify the BGIEPWEE009155
crude product by flash chromatography (silica gel,
Et OAc/ CyH 1+2) to obtain 5-(4-Am no-phenyl)-2-nethyl -
furan-3-carboxylic acid nethyl ester (102) (2.35qg,
4699 as a yellowbrown solid. 1H NVR 25 (400MHz,
chA 3): 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, J2=2. 3Hz);
EXAMPRE @t , 2H, J, =8. 8Hz, J2=2. 3Hz) . WD 2007/ 039114
PCT/ EP2006/ 009155 -52- EXAMPLE F
(3, 4- Di net hoxy-5-nitro-phenyl)-acetic acid (107) 5
A et - (?" OH PBr3 Br MO
CrHfEmbay RHEDh M aterde MEH 70 K 02N ( CN
H2SO4 02N ( CO2H 105 WMeO MO Owe W 106 107 Step
The follow ng reaction is carried out under
SCH@!&(: 48i on of light.) Dissolve the 10 al dehyde (103)
, 4. 15mm|) in l\/b%—| (30rrL) cool the sol utbq@ to
200 opor Wi se Ot rb},qdrgbe (548my?
ol ) n a per of 40Mn=Bstgr  the
Me@ac on sol utlon foor ad@dot osal 70min at rt. Coolle@he
m xtuh@et o OC, add slowy a 1gMe HCO (20nL) and renmovejme
sol vegd,. Partition the resi du,g bet ween wat er and 105
Et OAc. Extract the aqu. layer with EtQAc (3 tines),
wash the conbing organlc llayer with brig ghand dry it
15 with SH. 3 y oH

al cegso (876 'u

MeO

OMe
107

Step 1: (The following reaction is carried out under exclusion of light.) Dissolve the
aldehyde (103) (877mg, 4.15mmol) in MeOH (30mL), cool the solution to 0°C and add
portionwise sodium borohydrate (548mg, 14.49mmol) in between a period of 40min. Stir
the reaction solution for additional 70min at rt. Cool the mixture to 0°C, add slowly a IM
HCI (20mL) and remove solvent. Partition the residue between water and EtOAc. Extract
the aqu. layer with EtOAc (3 times), wash the combined organic layer with brine and dry it
with Na,SO4. Remove solvent to obtain the benzylic alcohol (104) (876mg, 99%) as a
brown solid. No further purification. '"H NMR (400 MHz, CDCl3): 3.92 (s, 3 H); 3.95 (s,
3H);4.68(s,2H);7.14(d, 1 H,J=18 Hz); 729 (d, 1 H, /= 1.8 Hz).

.Step 2: (The following reaction is carried out in a 3-necked flask equipped with reflux
condenser and dropping funnel under an anhydrous N, atmosphere.) Dissolve phosphorous
tribromide (800uL, 8.52mmol) in anhydrous toluene (90mL) and heat the solution to 80°C.
Add slowly a suspension of benzylic alcohol (104) (1.82g, 8.52mmol) in anhydrous
toluene (80mL) and stir the reaction mixture for additional 2h at 80°C. Cool the mixture

Br
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brown solid. No further purification. "H NVR (400 MHz,

CDC13): 3.92 (s, 3 H,; 3.95 (s, 3 H; 4.68 (s, 2 H);
wa2@4/08di4 1 H J= 1.8 Hz); 7.29 (d, 1 H, J= 1.BCHEF2006/009155

Step 2: (The following reaction is carried out in a

3-necked fl ask equi pped with reflux condenser and

droppi ng funnel under an ang %drous N2 at nosphere.)

Di ssol ve phosphorous 20 tribrom de (800L, 8.52mmol)

i n anhydrous toluene (90nL) and heat the solution to
dowiB®ah anAckibath and yddislsu&hp&a@vawr tofthdreactydn solwtiono Radtition the

mixtﬁ%&%ﬁq}f \?ﬁg’ ?@%‘g‘mfﬁ lfi)#fﬁ? ga gﬁgyg?ﬁ a‘}l@a A éﬁna% wash the

com@i‘%l&i o@@ﬂic 15;‘*& Wit hte Palih AROAdQRY h%tm@z RRB{NE RNt to

an ice bath and add slowy ice water to
obtamftbe bgmyt bmmdo[mS) h23R&5Ve)tas arbrowe solmd Nafugthee puwfication. 'H

NV AV ENoR ey (et e b Bt R R A RN AT - B EPT

Hz); 54 dar i\ pe janglody. it with Na2SO4. Renpve sol vent to
obtain the benzyl brom de (105) (2.23g, 95% as a

St%%ﬁ%ésgemgp%%%Q@ﬁQSWQ%, 3?6%‘8‘?"% Wdﬁ@ét((?gﬂ) %nd water

(9.0rhb.), add potagsiumyhhidd €787nig, 1RHPmMnTolBdnd st;r the kHaction mixture for

addi'té%x%@é ﬂﬁ%ﬁf at37;§ °€g%ﬁo be n()rP/ A gnrlagfeg Ec% ;ar%&i E&pAc. Extract

the aﬂﬁtlﬁ?e?'vﬁm ENBAE @ﬁtl&l@§7msh thé cggiﬁﬂ%'d)oré‘é]ﬂc Fa%rl%% with @ saturated

reaction mxture for " additional 90m n at
sodiym didathopatersgtution; (3 timdspamd kiing andodsy wewith Wap$0Q4. R fy the crude

o A Rl e B RSP . ol
mtnl%Qdﬂ)ﬂ)rﬁb hiyeH6WABHE €1 s&é tsheyn' 1 JINIRABE) M) cnncme 3am(s 2 H);
dry it with Na2SO4. Purify the crude produc
3.94 3.8k 2t90/&: 3 B 06 Ehrldial 5g:bHRY 7¢26 (di LA, de‘r 20 H2).
CYyH EtOAc 2+1 ] to obtain the nitrile (106) as a
Steped:| Susperul nitfile 110356@1 355,9@07mm101\)1mg(a¢t}1® addtie, acidIS38IL) and water

(65n§4)'_|adc{ sﬁawér ‘89%3“?? %&2% ang st1r t%le éerﬁgwl hf7 08¢l d-
additionabUStp eRdbr Réflu. E&trﬁéﬁﬁé cdoleBRActidh MDHIIR! \311t1|1 BtQA&€3 fines),

acetic acid (53nL) and water (65nL), add slowy conc.
washsthe sambined geganiq Ryen itk wates (? timegkandebrinej and dy s witleNazSOs.
ol
RemBQé s lgg‘ﬁl kd npo‘? ;ﬂrlrél%g\{&{(ﬁ rSdE?i&g Lﬁl(ebyl? Jc%é\é)%ﬂ %Eée)g 9@&) asa
yello@sofdhdnbld faﬂbamumﬂcaty@t 'WNMR/\(@DGMHE DMSES-})a 8 B415,1216); 3.83
and it with Na2Ss nove sol vent to
(s, 3 H; 3L8 et Ab A0 s nd Ht)soup‘ﬁ% $y L BRetic acid (107)
(1.46g, 99% as a 20 yellow solid. No further
purification. 'H NWR (400 MHz, DMSO-d6): 3.64 (s, 2
H; 3.83




(s, 3 H,; 3.87 (s, 3 H; 7.30 (s, 2 H; 12.45 (br.s, |
H . 25 WD 2007/039114 PCT/ EP2006/ 009155 -54- EXAMPLE
WA 203039124 PCT/EP2006/009155
[ 2- (4, 5-D hydroxy-2-nitro-phenyl)-acetyl am no]
- phenyl } -t hi ophen-2-yl)-acetic 5 acid (110) SCHEME 17
MO\ OHO O MO/ NOOI \s56.-Ov | \ S Ow / NH
EDC, DVAP NH2 Et3N O 87 NO2 MO 108 Ove S CH S CH
LiOH NH 1) BBr3 NH 108 0 2) H2OO / NO2 / N2 MO HO
\ 109 Owve 110 OH 10 Step 1 (The follow ng reaction is
done in an anhydrous N2 at nosphere.) Suspend EDC
hydrochl ori de (58ng, 0.30ml) in anhydrous
di chl oronet hane (1.0Or), add triethylamne (0.042m,
EXAMBDRMo!l ) and stir for 10mn at rt. Add
(4, 5- Di net hoxy-2-nitro- phenyl)-acetic acid (54ng,
i l . \D. 1 N . 1 i _ ), '_ _ .
RO e OB Db My i
5 acid(&HBti on sol ution 22h at 40C.

SCHEME 17
MeO OH / \ 0
7\ MeO NOg S ©
S OMe - NH
EDC, DMAP
NH» Et;N 0]
87
, NO,
MeO
I\ 9 M\ ]
S OH S OH
" LioH NH 1) BBrs NH
108 ———» - .
O 2) H,0 (o]
NO, NO,
MeO HO
’ 109 OMe 110 OH

10 Step 1 (The following reaction is done in an anhydrous N, atmosphere.) Suspend EDC
hydrochloride (58mg, 0.30mmol) in anhydrous dichloromethane (1.0mL), add
triethylamine (0.042mL, 0.30mmol) and stir for 10min at rt. Add (4,5-Dimethoxy-2-nitro-
phenyl)-acetic acid (54mg, 0.22mmol) and DMAP (8mg, 0.06mmol) and stir for 15min.
Add aniline (87) (50mg, 0.20mmol) and stir the reaction solution 22h at 40°C.
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WD 2007/ 039114 PCT/ EP2006/ 009155 -55 Partition the
reaction solution between di chl oronet hane and wat er
W@ 2007439116 eparate | ayers and extract aqu. | ayRCT/@P10n6/009155

di chl oronet hane (3 tines). Wash the conbi ned organic
layer wth brine and dry with Na2SO4. Purify crude
product by preparative radigd- chromatography (silica
gel 60PF, CyH Et OAc 3+1) to obtain product (108) as
yellow 5 white solid (28 309% H NVR (400MHz,

Partigipcti®)reacgiopsolugion @epgeenglna@rpgetl@nﬂpnd watgp (15l), sepasgfe layers

and %fzsgaét %1 Blygll_%%h ?ic%?(ggﬁb’eth%?%tu%xfg)SY&aqmtl‘}e A_(Lm]b] geq_ésggxuc layer

with Bridé arld 35 With N&,$0;. Paribaciude plodadt by pr8Parative iadfd) 8. 27
2: Dissolve, ester

(d, 1 H J=7.8 Hzi%. Ste ((
chromatpggaphy (sibienes! 0P GetfRgC 1) sevehtaigpiodyqt k%ﬂ)slwyllow-

. . 5
iR, SRS Moni R o SRR 80 1y 252

2 H)p3.04 ¢yBdasd6arl Hy @75 (Edilue= Bétﬂe)eﬁ SHt(CM:(mn:blm M9 (¢, 1

H, I RN 7-E ke, HREAOPRE B E: bFGRPE (4 a@é W),

brine and dry with Na2SO4. Renove sol vent unde

Stem i Roiseplye esten (i B8)AAma ). | Panol bisimeiBanali(L AWk and THHRE.SmL),
it BYRACEIA3ReR)6 STUTPOSSRMNTL A B8, S Remove spcns
undeNduCddDpvbiure m&)ltloﬁ ré&?dt(eé‘oﬁtv?eeﬂ)EtO%c%d(lSM RCHjt _+1) Separate
the aﬁgt;gois iasygg g’(‘% extg_acp.@ tm@s ggtl‘( ]atOA_tc in asjl the (gogblr]ﬁfgil orélaprq)]gyer with
brind }_én;d %y S'd’slth(llgf‘lz.gg. 11{@}:_1')0?13 ss(ﬁgesnz Fg’éer(lrgi‘ll_l"l&d ?&esg&rfﬁiég??y téltlc ergmdue
with8ut f{ifher pugilficatiemin aikmotp sacuusm warbéain crede product € 193 adight

' I lig [ 1 4 ,
brovgs SBAATE: dhatihhy AR GRORIEY CriRG nd 7 Ry S 9L Rop s 3.4

(s, 3@% 3.98¢s, B8D); GHONE], S ¥ 311£A) 6.8 EIOM) %'85%}’1 @1 lr=M 3 Hz);

3 sol’'ution in dichloromet hane
7. 09$t|1rH,tJhe7Jr7eIé@l; V 3A-13 X oy 2Hp:0f-6 tH)oﬁaSIS (BOS’ner)ats 8(d,1H,

J=§ Renove cooling bath and stir the reaction
r‘rln ire for 1.5h at OC and further 2h at rt.. Cool

st A bl Sl e RO S eSSy Dhsote
carb&RyHc Wt (1@9} (8RR, E16RmANHh Mg@foug dichlorofa¥thaRC g3 GIHE) cool to —

sépar at ed aqueous | ayer with tinmes)
78°CGrgas¢tondiery mm@n@lgm & 1MzBr; smlttlhnbn dwélommetlme (0.42mL,

0.420nio, SAF IR Hea R PR uBE Kt i P i a0 276 Hshigve cBoting bath

and €3 Iﬂ%jﬂe@é'tton mm&re FOHOHBER 76 and fartheOh attrD Obbdlatsiction mixture to

(5-(2-[2- {roxyantro- hen
0°C, add slowly water (1 OOm ) under vigorous stlmng 1t10n the reaction mixture

between EtOAc and water (1+1). Extract the separated aqueous layer with EtOAc (2 times)

and wash the combined organic layer with brine and dry with Na,;SO4. Remove solvent
under reduced pressure and purify crude product by preparative RP HPLC (gradient,
water/CH3;CN 95:5 to 5:95) to obtain (5-{2-[2-(4,5-Dihydroxy-2-nitro-phenyl)-
acetylamino]-phenyl}-thiophen-2-yl)-acetic acid (110) as a yellow-brown solid (10mg,
23%). "H NMR (400MHz, CD;0D): 3.88 (s, 2 H); 3.96 (s, 2 H); 6.83 (s, 1 H); 6.91 (d, 1
H,J/=33Hz);6.93(d,1H,J=3.5Hz); 723 (t, 1 H,J=7.5Hz); 7.35 (t, 1 H, J= 7.8 Hz);
7.45(d, 1 H,J="7.8 Hz); 7.66 (s, 1 H); 7.85 (d, 1 H, J= 8.1 Hz).



acetyl am no] - phenyl } -t hi ophen-2-yl)-acetic acid (110)
as a yellowbrown solid (10ng, 23%. 'H NWR (400MHz,
wWE@BBOm9118. 88 (s, 2 H); 3.96 (s, 2 H); 6.83 (SPCIWEP)006/009155
6.91 (d, 1 30 H J=3.3Hz); 6.93(d, 1 H J=23.5
Hz); 7.23 (t, 1 H J =7.5Hz); 7.3 5 (t, 1 H J=17.8
Hz); 7.45 (d, 1 H J = 7.856k&); 7.66 (s, 1 H); 7.85
(d, 1 H J =28.1 Hz). V\D 2007/ 039114 PCT/ EP2006/ 009155
- 56- EXAI\/PLE 2 2- Met hyl -
EXAMPLE 2! -n|tro 4' 5 -di hydroxy bi phenyl - 3- car bonyl ) - ani

noj - phenyl -furan 3- carboxylic acid (113) SCHEME 18
S T A D M
Carb é‘ “3 UGH 1) BBr3 111 OVt 2) H20 OH 112

SCHEME183 04 5 Step 1: (The fol Towing wegasion is done
in an anhydrous N2 atnosphere.) Dissollve the aniline
Meb+02) (25ng, 0. 1lnmmol) 'nhydrou | or orret hane
é OL), add anhye&Peausz DY , 0.27mmol ) and
0. 14mmol ) .

ori deo(95) (45

MeO NO,
95 -
pyridine O
NH, HN OsN
o L) pome
= 2 111 OMe
0] / o /
o] O
HN 2 HN 02N
LiOH 1) BBr3 _
1M1 — —_ " e
OMe 2) H,0 OH
12 OMe M3 oK

Step 1: (The following reaction is done in an anhydrous N, atmosphere.) Dissolve the

aniline (102) (25mg, 0.1 1mmol) in anhydrous dichloromethane (700uL), add anhydrous

10 pyridine (22pL, 0.27mmol) and the carboxylic acid chloride (95) (45mg, 0.14mmol). Stir
the reaction mixture for 3.5h at rt. Pour the reaction mixture into ice cooled 1M aqu. HCI,
extract with dichloromethane (3x), wash the combined organic layer with brine and dry
with Na,SO4. Remove solvent to obtain the amide (111) as a yellow solid (51mg, 91%).
No further purification. '"H NMR (400MHz, CDCl3): 2.64 (s, 3 H); 3.84 (s, 3 H); 3.96 (s, 3

15 H);3.99(s,3 H);6.78 (s, 1 H); 6.83 (s, 1 H); 7.44 (dt, 1 H, J; = 8.1 Hz, J>, = 1.4 Hz);, 7.53
(t, 1 H,J=17.7 Hz); 7.60-7.69 (m, 5 H); 7.79-7.83 (m, 2 H); 7.85(dt, 1 H,J; = 7.8 Hz, J, =
1.4 Hz).
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the reaction mxture for 3.5h at rt. Pour the reaction

m xture into ice cooled 1Maqu. HCl, extract with
waelr@mbamonet hane (3x), wash the conbi ned or ganPCI/ER2086/009155

with brine and dry wth Na2SO4. Renove sol vent to

obtain the amde (111) as a yellow solid (51 ng, 91

%9 . No further purificatiogy.'H NVR (400vHz, CDC13):

2.64 (s, 3 H; 3.84 (s, 3 H; 396(3 3 15 H); 3.99

(s, 3 H,; 6.78 (s, 1 H; 6.83 (s, }&—3:744 (dt, 1 H,
Stepy2: sl vrthe pster(11 lm(ﬂzr)g 071088nol) in THFH2.0eL)and MeQH (0.4mL)

and ajfdGI%/I ?q% ?‘;‘-éﬁ] (ﬁgS ;'J._ﬂ OlZ ﬁ §%§1%@?}1}8—% %%%?CSfog' th ag' 46_‘I'C

RemB’GEF 0N UAAQGEdRRd présdurstu@l paititidn$8QlYeEbtWEeLBI®AC and 1 M
11) (51nyg, O. 10mm|) in THE (2. 0m) and MeOH (0. 4nl)

HCI +d) a%marm Hgraueos layry spd exgraed Artignes, with EfOA@Wash the

comBEAEBARSTRE Wi e AP35 SCTENG SO Bfccs
pressafsland dvy thiCr'es(dilt 1zv)1thoﬁeﬁmhat purifivatian ireoil pujngmbutﬁﬂ o obtain
extract 3 tines e 5 conbin

crude,ProdHetd 1 { Zyasra Slloty %llgr{éﬁaad%;) fﬂ MR GEGRaHz, F@mdé) 2.58
s, 3 %B' ¥9N(s, 47ES I - 6.99 BRI ?{)3’7‘@6g£ Y e, 5"3@@1&9%1{ J=

thout further ur| icatton in’oil vacu
7.6 Hyb; abn(t, ¢t Hyde pr7ddia)c7.67142)Hp9.68 (del [H)\M=S&J6| Hz) 38ddd, 2 H,

I 7@‘5’2 MLy CELE ap R o o bl s, s

: ](brd 1 H . J=7.6 Hz) (t, 1 H J=7.7
Stqnz% bt opéng feaghion is doge irjan anhéfdrqps Péz gmpspherez) Bisspkye

carb(?xy'ﬂj: ac%ﬂé‘iaz§§5§1f ?gmz% ﬁln(ﬁqu%ou; giéhjor%rzlet?)%llé Plr 3qu) ool the
solutial ﬂomﬁﬂB?@ an¢ add dwpwis: dbiviesolutioanf &Bry dr dioslodinethane (280uL,
025G SIF S e SRTAL SRSk SR o o

addlt‘i(hﬁ‘al 2$ﬁ|aUI't' @Boltl‘éactlz)%q'nﬁ'ﬂQe g @%@H‘thoﬁﬁw@e WMep @hdit i on
of BBr3 in dichloromethane (280L, 0.28mml). Stir the

dichlorameethane follewed by B89 ALOBdparase the'ﬂg@emdamtaed esﬂrfml&,Bylmes with

5 add |
Et0KR W ibdng BotgBined bt pbtodn ind o ar it RRes B Eafe
solve‘no bhdureetiverd bdskide a@pg%@udwoaﬂawtﬁeﬁmm RPUPLC

xtract 3 tines wth sh the conbi ned organic

(gradlwewaw @HsgN e a9l Yo abtain %b@@od :3-Ret@vaitrasd], yedihydroxy-

biph egar at I v &E’ﬂéﬁé@ﬁy& g? g n%{ah:f&f( ?%glg{ﬁqg&}gsg%l%) asa

ye1105/ @ﬁm t}m\mmmo MHz, CD;0D): 2.65 (Z 3hH) 6.82 (s, 1 H); 6.92 (s, 1 H); 7.48
4- 4 5

GG (L0 Lo 50 VLo 20, 1 ot

J= 8.36CH9) GHR3Y, £ 80U £412)2886(t, 1 H, /= 1.6 Hz); 7.97 (dt, 1 H, J, = 8.1 Hz,

J, = 1.4 Hz).




yel l ow solid. 1H NVMR (400 MHz, CD30D): 2.65 (s, 3 H);
6.82 (s, 1 H; 6.92 (s, 1 H,; 7.48 (dt, 1 H J, =7.8
w0071 1.4 Hz); 7.57 (t, 1 H, J= 7.7 Hz); T7PGUEPRN6/A09155

H,; 7.69 (d, 2 H J=8.8 H); 7.78 (d, 2 H J= 8.8

Hz); 7.89 (t, 1 H J=1.6 Hz); 7.97 (dt, 1 H J, =8.1

Hz, J2=1.4Hz). 25 WO 2007[§89114 PCT/ EP2006/ 009155

-58- EXAMPLE 3 (5- {

2-[(2',3 -D hydroxy-5"-nitro-biphenyl -3-carbonyl)-am n
EXAQPBEEnyl } -thiophen-2-yl)- acetic acid (116) SCHEME

19 I\/EOO 02N :\OMe H 87 pyridine 02N ):;-:Conme N O

G-(He A R eyl A HPelgp

acet“i‘ac‘fi‘F Iovv| ng reaction i s done in an anhydrous N2
at rmsphere ) Dissolve the 10 aniline (87) (100ny,
0. 40mm|) i n anhydrous dichl oronmethane (3.0m), add
SCHEME ¥ ous pyridine (80L, 1.0 mol) and the car boxyl j ¢
acid chloride (99) (169ng
reaction mixture fon_2

m xt re\lnt i ce cool

OMe

53muol ). Stir the
. cPour the reaction
. HC,
OMe 99
87 NH; pyridine O2N
OMe
Me
LiOH 1)BBr3
114 —> O,N 2)H 5
OMe
Me

Step 1: (The following reaction is done in an anhydrous N, atmosphere.) Dissolve the
10 aniline (87) (100mg, 0.40mmol) in anhydrous dichloromethane (3.0mL.), add anhydrous
pyridine (80uL, 1.01mmol) and the carboxylic acid chloride (99) (169mg, 0.53mmol). Stir

Y

the reaction mixture for 20h at rt. Pour the reaction mixture into ice cooled 1M aqu. HCI,
extract with dichloromethane (3x), wash the combined organic layer with brine and dry
with Na,SO,. Purify crude product by preparative radial chromatography (silica gel 60PF,
15 CyH/EtOAc 3+1) to obtain the amide (114) as a yellow solid (184mg, 85%). '"H NMR
(400 MHz, CDCls): 3.69 (s, 3 H); 3.71 (s, 3 H); 3.86 (s, 2 H); 4.00 (s, 3 H); 6.98 (d, 1 H,
J=3.3Hz);7.03(d, 1 H,J=3.5Hz); 7.17 (td, 1 H, J, = 7.6 Hz, J, = 1.0 Hz); 7.38-7,44 (m,
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extract with dichloronethane (3x), wash the conbi ned

organic layer with brine and dry wth Na2SO4. Purify
w@ewdesgprpduct by preparative radi al chromat ogPERBER2006/009155

(silica gel 60PF, 15 CyH Et CAc 3+1) to obtain the

am de (114) as a yellow solid (184ng, 85% . 1H NMWR

(400 MHz, CDC13): 3.69 (s, -39H); 3.71 (s, 3 H); 3.86

(s 2H) 400(s 3H) 698(d 1H J-33Hz)

3 (d ; 17 (td J1= 7.6 Hz,

2H)Ji 5:3 (4. 1(H+-=&7’777Hze)87ﬁ84¢1t (er %728362103911412) 778 (dt, 1 H,

3 - SAETEOOC D T AL 50T 43 il 7 1

J= 30 HZ}; 8437(b8.sHz H); RS E(d, 13 H3 8.67H80 (d, 1 H J= 2.5
Hz) 7.88 (d, 1 H J= 2.5 Hz); 7.91 (t, 1 H J=3.0

2; DRsdtve (Hester (1114|)'|X184§ng5 )b Z‘%ﬂnmél) h N&E}ﬁ(ﬁoﬂl} an@i«fe@)H

D ssol ve the ester

Q. 01@5) ard 3ddal aqudHOH (127 rn:hu Taampl)a Stir !Ihﬁtl ra@pmonu@dtl(ri fo'/tnth at rt.

reactio ture for
Rembyd SR g bt P P BB R PaeR Erdhg and 1 M
HCI1 &51)dSepabart vRauEbudiayaned xivact B@méslwilh EtGRPaWALRtHehe
aqueous | ayer and extract 3 tinmes with Et OAc. Wash the

comb@% pw@aJCdmgeanwéi brigeeand dry ity Nm@%ﬂempye salvent nadaaaduced
pres&ﬁgg%dj &%%1 E rﬁ{(}]'ﬁ ﬁq'Hl%? E*m ?ﬁ)ﬁ% Sll%ﬂglpd\;a\éumn%o obtain

crude pmﬂmm (a5 i aahght]y@llcwmdhd Or83hg fquéﬂt])S)H NMR (M)(DMHZ CD3OD)

37845 3R Ssoijshg %35' 82 (731 nt6,.‘38 (dg] 517J(—53( 5 g{zp,]y UATYEES }(I,d
J= 315 Hz) JF38'3(t&'> 1H212J. =77 %9H£ % ]1 3"Hz)1‘7 e {id Heyy; {47— ?87 }ﬁi d, 1

mzs Hz)27£117 68 6 ErM)Z H) BT tZd eEH(Jr-f 821 m),, 7301&1 (IdH, ., =H7 6Hz
32 =1.3 H
2= 3&%*8&%&?(@%@%@ : 1 H) 15 Step 3: %The

reaction_.is done in an anhydrous N2
Stepas igﬁégléowﬂaa reation: is (dong oley AR canfiyfirgus M5 ptmagpkgre.) Dissolve
caerxy]lﬂ:rHHH 11is§ S?G}Hg/%” PfHﬁmgQClH gﬁh &Bﬁ?%ﬁlo(‘&!?ﬁniﬂei gf@tg%) cool the

solutio 78C an dropw se a
solutndin BB+ B°(hantl edd drapwaschand! G8lblbn of B B3 imelighlorBiviethanb €810uL,
m xture for 10 nd after slowy

0.817pg5 ﬁglnﬁ‘be Fegpion i tureclin 0Bt a4 C R GIter sloayly Syghming up for

addifibng] Qh @t #OCBEL reacttbnth AR 36 0%@L &1d ABFWRE GHQ" Qﬁq{laﬁ%methane
20 fol |l owed by Et OAc. Separate the aqueous | ayer and

folloged by ditOA o Saparaigi theaqieops layva@rhi eract 3 tintsis rvdith BtQﬁmWash the
combYEDbl 1l 05 30t RS, B S e e
pressure pad pirii fyecrtle pRIdGe oy pdspemwe Rt HPL.CHgfNidR; Water/CH;CN 95:5
to 5:95) to obtain (5-{2-[(2’,3’-Dihydroxy-5’-nitro-biphenyl-3-carbonyl)-amino]-phenyl} -
thiophen-2-yl)-acetic acid (116) (12mg, 18%) as a brown solid. 'H NMR (400 MHz,
CD;0D): 3.84 (s, 2 H); 6.99 (d, 1 H, J=2.8 Hz); 7.19 (d, 1 H, J=3.5 Hz); 7.37 (td, 1 H,
J1=7.8Hz, ,=15Hz) 744 (td, 1 H, J,= 7.7 Hz, J, = 1.5 Hz); 7.58-7.65 (m, 2 H); 7.72-
7.76 (m, 2 H); 7.86-7.97 (m, 3 H); 8.16 (br.s, 1 H).
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15

to 5:95) to obtain
(5-{2-[(2', 3" -Di hydroxy-5"'-nitro-bi phenyl - 3-car bonyl ) -
w@piono3sphenyl } - thi ophen-2-yl)-acetic acid (1BGIEP2006/009155
(12mg, 18% as a brown solid. IHNW (400 MHz, 25
CD30D): 3.84 (s, 2 H; 6.99 (d, 1 H J= 2.8 Hz); 7.19
(d, 1 H J=3.5 Hz); 7.37 (6@, 1 H J1 = 7 8 Hz, J2 =
1.5 Hz) 7.44 (td, 1 H J, =7.7 Hz, J2 = 1.5 Hz);
7.58-7.65 (m 2 H; 7.72- 7.76 (m 2 H); 7.86-7.97 (m
EXAMRHE 48 16 (br.s, 1 H). 30 WD 2007/ 039114
PCT/ EP2006/ 009155 -60- EXAMPLE 4
& =i o | aci d
45 4%1%1 d o%@y% 3(-15 enylL3- Eﬁb@kzygrkﬁ‘{b&gd 'p_lﬁjbnﬁﬁhggégl 117 oH
5 4' 5 - Di hydro :HEME 20, bi phenyl - 3- car boxyl i c acid
phenyl am de (117) is nmade starting fromaniline and
carboxylic acid chlori d&§Og9 CCOHdl ng to the

procedure described abg epN nd 3 of EXAVPLE
51 yIO- 3®oxyl ic acid
0%

3 to obtain
4' 5" - Di hydr oxy-2' -

phenyl am de (117) .4 H over 2 steps) as a brown
solid. 1 HNW (400 WMz, CDBCD). 6.84 (s, 1 H; 7.19
(br.t, 1 H J= 7.5 Hz); 7.39 (br.d, 1 H J= 8.1 Hz);
7.41 (br.d, 10 1 H J= 7.6 Hz); 7.48 (dt, 1 H J1=17.6

Hz, J2 =1.3 57
4 S’jplhy&roa,(y-ﬁ% tqtre};-lglp'(hﬁﬁlyl ( Lo&};lgzgace(%] ePqumHée.(lll 7 1q_&1y3e starting
from7anﬁlz1e(alﬂﬁ cgrbo;c?f]ﬂ acld cﬁloﬁdy@ I) acggfﬁ& Agltg i 3ﬂr'écé(ﬁ1re decnbed above
ydroxy-2"'-nit phenyl - 3- car bonyl ) - am
in staps]l qntiénq,ﬂ EXAMBLEDD e abtainy’ )5’ Ihhgdnoxy—@éirﬂr((-bm)mm—carboxylic
acid Oqul ami él %1 lﬁ(("‘ﬂlglz;z ?8’2/0%%9 } steps) as a brown solid. "H NMR (400 MHz,
CD;0D): 6.84 (s, 1 H); 7.19 (br.t, 1 H,J= 7.5 Hz); 7.39 (br.d, 1 H, J= 8.1 Hz); 7.41 (br.d,
1H;J=7.6 Hz); 7.48 (dt, 1 H, J1=7.6 Hz, J, = 1.3 Hz); 7.57 (t, | H, J= 7.7 Hz); 7.57 (s,

1 H); 7.70-7.75 (m, 2 H); 7.88 (t, 1 H, J= 1.5 Hz); 7.97 (br.d, 1 H, J= 7.8 Hz).

EXAMPLE 5

(5-{2-[(4’,5’-Dihydroxy-2’-nitro-biphenyl-3-carbonyl)-amino]-phenyl } -thiophen-2-yl)-
acetic acid (118)
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-61 SCHEME 21 HOO S NO2 HN HO'I~ 10, 118 O OH (5-
{ 2-[(4",5 -Dihydroxy-2' -nitro-biphenyl-3

WO 2@7/08My4 ) - ami no] - phenyl } -thi ophen-2-yl)- aR&I/EB2006/009155
acid (118) is nade starting fromam ne (87) and
carboxylic acid chloride (95) 5 according to the
procedure described above igl1steps 1 to 3 of EXAMPLE 3
to obtain (5-{2- [(4" , 5 -D hydroxy-2'

-ni tro-bi phenyl 3.5 yl)-am no] -phenyl }
-thiophen-2-y|)§gagéﬁ%§gﬂcid (118) HOL4mg, 29% over 3
steps) as a yellow solid. 1H NVR (400=k®iz, CD3CD):
3.85 (s, 2 H,; 6.83 (s, 1 H,; 6.97 (d, 1 H J=3.5

Hz): 7.17 (d, 1 H J = 3.5 Hz); 7.37 1H J, =

7.6 Hz, J2 = 1.5 Hz) 7.43 (td, 1 H, 7.6 Hz, J2 =
1.8 Hz); 7.47 (br.d, 1N$% £ 7.6 BNA7.55 (t, 1 H
J= 7.6 Hz), 7.56 (s, 1| H, (dd, 1|H J, = 7.3 Hz,
J2 = 1.0 H): 7.609 7.83 (br.s, 1

H; 7.93 (br.d, 1 H,
5-{2-[(4',5 -Dih niiéo 8i pheny# 3- car bonyl ) - a
m no] - phenyl } -t hi ophenk- 2- d boxylic acid (119) WO
2007/ 039114 PCT/ EP2006?1009155 -62 SCHEME 22 OH O S
NO2 H

(5-{2-[(4°,5°-Dihydroxy-2’-nitro-biphenyl-3-carbonyl)-amino}-phenyl } -thiophen-2-yl)-
acetic acid (118) is made starting from amine (87) and carboxylic acid chloride (95)
according to the procedure described above in steps 1 to 3 of EXAMPLE 3 to obtain (5-{2-
[(4°,5°-Dihydroxy-2’-nitro-biphenyl-3-carbonyl)-amino]-phenyl } -thiophen-2-yl)-acetic
acid (118) (14mg, 29% over 3 steps) as a yellow solid. '"H NMR (400 MHz, CD;0OD): 3.85
(s,2H);6.83(s,1H);6.97(d, 1 H,J=3.5Hz); 7.17(d, 1 H,J=3.5 Hz); 7.37 (td, 1 H,
J1=76Hz,J;=15Hz) 743 (td, 1 H,J, = 7.6 Hz, , = 1.8 Hz); 7.47 (br.d, 1 H,
J=7.6Hz);7.55(, 1H,J="17.6 Hz), 7.56 (s, 1 H), 7.64 (dd, 1 H, J, = 7.3 Hz, J, = 1.0 Hz);
7.69(d, 1 H,J=17.6 Hz); 7.83 (br.s, 1 H); 7.93 (br.d, 1 H, J= 7.6 Hz).

EXAMPLE 6

5-{2-[(4’,5’-Dihydroxy-2’-nitro-biphenyl-3-carbonyl)-amino}-phenyl} -thiophene-2-
carboxylic acid (119)
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N HO'J[~ 10, 119 O/ OH5- { 2- [(4" , 5
- D hydroxy-2" -nitro-biphenyl-3 -carbonyl)-am no]

WO p921ag4114 -t hi ophene- 2- carboxylic acid (119)PCHERNI€009155
starting fromamne (90) and carboxylic acid chloride
(95) 5 according to the procedure described above in
steps 1 and 3 of EXAMPLE 3-5p_obtain 5{2-1[(4 , 5
- Di hydroxy-2' -nitro- biphenyl 3 -carbonyl)-anm no ]

-phenyl } -thio hen carboxylic acid (119) (6ng, 8%
over 2 steps) a QGMEI%KN solid. "H MR (400 Mz,

CD3CD): 6.84 (s, 1 H; 7.35 (d, 1 {J= 3.8 Hz);
7.41-7.63 (m 6 H); 7.71 (dd, 1 H 7.8 Hz, J2 =
1.3 Hz); 7.75 (d, 1 H, J= 3. 8 Hz); 7.86 \(br.s, 1 H);
7.93 (br.d, 1 H 10 Jz.7.64% EXANRLE 7 5-
{2-1(2" -3 -D hydroxy- [ -iphanyl 3-carbonyl)-am
no] - phenyl }-thiophe Ne_acid (120) 15

SCHEME 23 CH 0 S
2007/039114 PCT/ 09155 -@3 5-
{2-1(2'-3 -D hydro y -nltﬂépblphenyl 3-carbonyl)-am
no]-phenyl } -thiopherf@d2- carboxylic acid (120) is
made starting fromam ne (90) and carboxylic acid
chloride (99) according to the procedure descri bed
above in steps 1 to 3 of EXAMPLE 3 to obtain 5-{2-
5-{24[(4#,5’-I8hydrpk 2 dmissorbphenyli 3-¢asbeniyphamirio] phenyl} -thiophene-2-

carboxy?ic aclay(llb airsnn{]a%la sta?t?r?gnﬁom} arr_uElQ i(&Bhe ear%ox?llcbgc)g cfllorlde (95)
according to the procedure described above in steps 1 and 3 of EXAMPLE 3 to obtain 5-
{2-[(4’,5’-Dihydroxy-2’-nitro-biphenyl-3-carbonyl)-amino}-phenyl } -thiophene-2-
carboxylic acid (119) (6mg, 8% over 2 steps) as a yellow solid. "H NMR (400 MHz,
CD;OD): 6.84 (s, 1 H); 7.35(d, 1 H,J=3.8 Hz); 7.41-7.63 (m, 6 H); 7.71 (dd, 1 H,
J1=78Hz,J,=13Hz);7.75(d, 1 H,J=3.8 Hz); 7.86 (br.s, 1l H); 7.93 (br.d, 1 H,
J=17.6 Hz).

EXAMPLE 7

5-{2-[(2’-3’-Dihydroxy-5’-nitro-biphenyl-3-carbonyl)-amino]-phenyl } -thiophene-2-
carboxylic acid (120)

SCHEME 23

OH 120
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5 acid (120) (17ng, 15% over 3 steps) as a yell ow
solid. 1H NMR (400 MHz, CD3OD): 7.36 (d, 1 H J=4.0
Wo2007/09144 (td, 1 H J1 = 7.6 Hz, J2 = 1.5 Hz)PCTWEBD06/009155

(td, 1 H JI =7.6 Hz, J2 = 1.5 Hz); 7.59-7.67 (m 2

H; 7.69-7.75 (m 3 H); 7.86-7.97 (m 3 H); 8.21

(br.s, 1 H. EXAMPLE 8 10.63-

(5-{2-[2-(3, 4-Di hydroxy-5-nitro-phenyl)-acetyl am no]-p

henyl } -t hi ophen-2-yl)-acetic acid (121) SCHEME 24 O
5-{24(23 - DihxiroRy- Fioitrspipheryl- earbgnyl)-amino]-phenyl} -thiophene-2-

cunff (oD LSS R o

accofdiag to the pfdcedurdiefiibed abovdie st 1w Bl dfEREMPIES @ bstgin S-{2-
107) according to the procedure described above in

[(2’-31-@&%10&}'05 “3nigp-binbupl--carhogy braminal-phsny B -tsoghgner2-carboxylic

LN TS T L AR O o0 3

(d, 1d,yket $.0MDPI7i4d. (td H FINR = 26 HAYz = 1ICDRER)7.513t63 s/, 27.6 Hz,

:.3.81 (s 2 . 6,83-6.89 7.1 b o1
5= 135t $30tRer an, 100: 76877 s 10y 7 86 0% (gd DR 38 (ors, 1 ).
(td, 20 1 H, J, 7.7 Hz, J2 = 1.5 Hz); 7.48 (dd, 1 H,
J, = 7.8 Hz, J2 = 1.5 Hz); 7.55 (s, 1 H; 7.69 (br.d,
1 H J=28.1 Hz). WD 2007/039114 PCT/ EP2006/ 009155 -64
EXARMBLE®s from sLeXTSA: IC 0 Data for E-/ P-/ L-Selectin
Conpound 1 C50 E-Selectin [pM 1C50 P-Selectin [[M

(5-{%-?-% kB §8%)-B-nifMonea P a0 P ahints) Hra/iy thibBhén-3%1 Pacetic acid

(121

SCHEME 24
o)
/ \
S OH
NH
o)
HO NO,
1219 OH

(5-{2-[2-(3.,4-Dihydroxy-5-nitro-phenyl)-acetylamino]-phenyl } -thiophen-2-yl)-acetic acid
(121) is made starting from amine (87) and carboxylic acid chloride (107) according to the
procedure described above in steps 1 to 3 of EXAMPLE 1 to obtain (5-{2-[2-(3,4-
Dihydroxy-5-nitro-phenyl)-acetylamino]-phenyl}-thiophen-2-yl)-acetic acid (121) (8mg,
10% over 3 steps) as a yellow solid. "H NMR (400 MHz, CD;0D): 3.65 (s, 2 H); 3.81 (s,
2 H); 6.83-6.89 (m, 2 H); 7.17 (br.s, 1 H); 7.27 (td, 1 H, J; =7.6 Hz, J, = 1.5 Hz); 7.36 (td,
1 H,J1=77Hz,J,=15Hz); 748 (dd, 1 H, J; = 7.8 Hz, J, = 1.5 Hz); 7.55 (s, 1 H); 7.69
(br.d,1 H,J=8.1 Hz).



5 Data from Fl ow Chanber Assay for E- and P-Sel ectin
Val ues are given as nornalized ratios of % inhibition
w@Roocospound x divided by % 10 inhibition of PCI/EP2006/009155
bi nosi anbse. Conpound E-Sel ectin P-Selectin [Ratio]
[Ratio] 110 1.00 1.26 113 1.37 1.30 116 1.23 1.32
117 n.s. 0.83 118 0.84 1.1%4W0O 2007/039114
PCT/ EP2006/ 009155 -65 Compound E-Sel ectin P-Selectin
[Ratio] [Ratio] 119 0.86 1.67 120 1.01 1.72 121
0.98 0.89 The conpounds referred to in the foll ow ng
SCHEME 10 are those conpounds referred to 5 as the
parti cul Rdsultp frobeskeTSAcfizyPat foelR:i B-/ DABelectin
2007/ 039114 PCT/ EP2006/ 009155 -66- SCHEME 10 0 / \ O

0O / /SH  OHi NHOHN®R Ol i \ OHI /S\ OHp NH 42
Ol | OH OHNOHNONI2Z NHNi t NO2 HOOH 44\ | O
| CotpoindHIICs E-Selectin [puM] | ICso P-Selectin [uM] [ ICso L-Selectin [pM]

116 308.3 52 8.7

118 - 19.2 39.2

119 272.0 11.0 17.1

120 - 4.6 6.6

Data from Flow Chamber Assay for E- and P-Selectin

Values are given as normalized ratios of %-inhibition of compound x divided by %-

10  inhibition of bimosiamose.

Compound E-Selectin P-Selectin
[Ratio] [Ratio]
110 1.00 1.26
113 1.37 1.30
116 1.23 1.32
117 n.s. 0.83
118 0.84 1.19




45 OH OH 46 O NO2
HN O N2 O N |
0 NO2 51 47 - -NO2
OH NS OH
&N1OH HN O NO2

H 54 QHgdp2 F3C
HOI NH 1 OH -\

| 60 i pHO OH

O

H

-Q<

\

OH/ \ Fa
H N02 HN~
CHEP2405/009155
I

9

59 OIE Seleg®inNH OH

Eg%]o HoHo

of?

—IN S\

0 66 lpggH N
58 OH | H\ / O

oo
O 0O
gt

/" NH OH HN

I
02 OOH F3C OH |

1.01

1.72

0.98

0.89

The compounds referred to in the following SCHEME 10

5  as the particularly preferred compounds herein.

are those compounds referred to



i O0O0ONN®NI HOH2 | | OHNp2 i OHNi Np2 N/
\ O-NNO-CHHN O, 731 S OH H\-0 ~(NO2 H~ OH HO N
WORNIMBIN4 -( p N' 72 OH OH OHO O rN T NO2 \ CRCT/RPIOGADILSS
Q) HN~pO HO76 OH, OHI LI \ | ONO2 \ | OOH HN O OH
OH HO 74 NO2 75 OHOH HN, OHN OOH | OH I~OH | 79
N2 F3C.d~., O 1 OH A I1C02Hs677 OH 78 NO2 N | ~~' ~* N
N O - N2 %a

NO2 L Ii J H80 G&J~~ i NH HO O\~ ~N.
%E'MQ—AO—ION HO 81 HN'" H I NO2 HC82 OH Np2 H 83 NO2
N@4 OH OH 85 H(}| O WD 2007/ 039114
H-67 S Lew s oRSi ne SQulffat
' t§on >

(f )EP%AO

B, (sLe” §FSA) ns of t he ent in A NO,

%E assayedo 0 Hecu1 aL Cevel foerNabi '!)Wm

f it the bijdi ng of P-, or E- iof chi CoH
cules to sLe" and tyro*@ edql fate 4 @4i dues | imked

te "®2poly hCoABt ri X asoa Pgél_ subst i | t ut e. 'T*‘ect ed
-val uessyare 5 dep€rioi ned. o) H

HN_O NO, N
o} Y H 5o NO;
HN 4 OH HN N NO, 51
NO, OH 49 O, HO OH
N
OH |
OH OH 54 OH
HO
J\Q NH q@/‘k
N
OH
OH 57 oH ﬂo No2
OH 58 59 OH
o
N OH  o,N OH

0, OH g1
~ HO N OH
OH

\ /

NO OH
HN _O HN_O OH HN O OH OH
N FsC OH
77 OH 78 NO, N N NO, s
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Mcrotiter plates are coated overnight in carbonate
buffer pH9,6 with goat anti human Fc mAB (10 pg/m).

WOARQOE03MEE hi ng i n assay buffer (25mM PCT/EP2006/009155
4- (2- hydroxyet hyl)-1- piperazi neet hanesul fonic acid
(HEPES), 150mM Nad, 1mM CalCl 2 pH7,4) and bl ocki ng
(3% bovi ne serum al bumn (B&§A) in assay buffer) plates
are incubated for 2h at 37C with 10 human

. P-Selectin-1gGchinera (0, 6l nM respectively 150ng/ni)

Sialyh L ewi rpsige Sulfate AssavyELehTHA)a (0, 61 nM respecti vel y
89ng/ m.) or human E-Selectin-1gGchinera (0,61 nM

Compeuquisaifi the Ipyestitlinvgdtivin) are SHssayed Sined malgoutasilenee] ot fheireability to

. ..polyacrylam.de (1 m ) carryin 5% sLe", 10% .
mhﬂgw's%"ﬁﬁ?% &f Pl gg_gcj-@g%ﬁnow%eﬁlg ff&é?ﬁsﬁeé%eo% il bigasipesulfate
residabd SRk {1 h ol i7RERX htha3e a3 PEGRD GhbdimiiB! Selgftdd 211@5 -values are
assay buffer wthout Cad 2. For use in the assay, 5
detemnfiped.i gand conplex is diluted 1:10000 in assay buffer
and further diluted 1:1 wth varying anounts of

Microtitep platehsart Roated dyetidlitdn chrbohate HUERBPHI Brivithrgodt anite human Fc
i S dg&(}tot e wells precoated with E- or

mARS. Q) diefih:  Afieer WaHKDB Al oFSRbr b rat(2amM  Gadphydegeyethyl)-1-

. | - : -t B . '

plpel‘gﬁ% &%:Leg*ilf&hé acﬁly s M4) IsOAMAREEY, M QBC%WE?\? and blocking

g
, 0059 yoxyet esdor bi tan nonol aurate
(3% BOYine dausl apedinf @S A)0inkSsayrbufifer hpl2@g hre incubated for 2h at 37°C with

3,3 ~9,5 - ramet h i di ne (TMB)/ 2 20 bst r gt .
humth P Seistinate-CROBHb AOGTEH FORSCHV RSO Rb Ry Bitgan 1-Selectin-
IgG-cHiviePs (0161 M edfeRtiVd19 BIAg/nFIO Y RofmAr® EISSIERTH e cltvhera (0,61nM

nmeasuri ng optical denhsity at” 450nmvs. 620nmin a

respectiyelsnl 3 1ngfii). PRI oéslie} -{ymsine sulfst Polykerylntilo § bhafly carrying

o, DIvek el &h, ~Ger man Fl o er.Assay, / [. hesion ...
15% 316 vl TGt s B 53R Bitn, N SlePuavidin-
Perogidagdbidlution (fm@anpadngsult fsaynbufirt witkddt ¢uCI5i g usedethe assay,

dynam c conditions resenbling the flowin a blood )
the ligagd gpmplex g, dinigalat 0098 pssay dmiies and furthes giluteg 1:1 with varying
amofl ) 8l SR 01 o SUONESG s R Bk o e el
precoatewithds ord?-eelpaind. Aifter dncubhli@d) Eof/ W38 1372C, wells are washed for six

. PCT/ EP2006/ 009155 - I | attachoent under flow
timeg o 11 BEY PECtack, GPPER Rlfg Svisesarbum rragplaurate (TWEEN
20), CRABRBE] FFSTEMSn 3R POLY Si,y’[fwte&mnkﬂ{yﬁoeﬂkgﬁéngTMB)/Hzoz

coated for 1 hour at roomtenperature wth co )
substpaté fsetutips @miVistopped (Mithd2 sl yitk tthPOy. Bountbstes” hAprosingfsutfate ligand

Tri.s), . 150 NaCl ., 2 M 12:. 4) contajnin .
compifkais periginel ty Rigpsuring SRR dhas”8k 4ol SRt F2iiprig 2 Fusion
alph3FP PeadeP@0I froi PaoRArdiBioscdsiiee CDtevdtly, Geinlafly).  enoval  of

the coating solution non specific

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.
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bi nding sites are bl ocked for an additional hour wth
1% BSA in coating buffer at room tenperature. After
woemnosigi4i t h assay buffer ("Roswell Park MenoPGCEEP2006/009155

Institute 1640" (RPM 1640) + 10nmM HEPES) the dish is
fitted into a parallel plate Iam nar flow chanber

(sold from d ycotech, Rockvggle, MD) and nounted on an

i nverted phase-contrast 10 microscope (sold from

d ynpus, Hanburg, Gernmany) equipped with a CCD canera

Cell (qytvcl)mertt hender sﬂqyo reanditiods ta@e slergniredpuyng g parallel flow chamber

sy 3l bR A0k DB Th o BHBATSr ), YO0 BEly temperatre it
coauag lbuffblb(rsem tm-(l{yda&%&ﬁ{etbyl? hffinciedth@iebufer (TAHM 50 mM NaCl, 2
ound or vehicle control (DMSO). Cells (1 mllion /

mM nﬂa LapH 249 @ent@tsmtgqbumeh Mrp éﬁ%%ﬁtwﬂg@émnteéa at concentratlons of
t for nut € flow ate, .The
2 5pg/l Sle(grl gbj lfép%:gv 5 ngﬁ T rel lﬂv ng tlllen cg&m& 50l Q gvgpemﬁc

bindink QiYe$ B&alﬁloalfedlfog)éﬁ(%(dﬁlfﬁ)nal NoweRith 494 82 $n @éatih% lblﬂ‘fér at room
power fields are digitally recorded after 5 m nutes

temperarenAHGE Washing Wit apsay clafesdeReswell RarkoManenrigl dnstitute 16407

(RPNIF ?463 gfg%tgf dﬁ?bé?ﬁthg?ggglt egﬂ?&g indf Sp%?%lle? gl 1%@&%ow chamber

(soldplﬁmer(elgcmeclguRoab&Hac 8D and rmroumédobn adn iinveedn ghase-contrast
. experi rrgg% 20 25 V\D 2807/ 039114
mlcr?fevp ?r@c@mus -Hambyseg,Gpemany) pauipRgt withjadedD camera (JVC)

t im-
R
Mongfekd, Mmany)cthb Irty—cac;damn@sys&m ax equelibrated otith assap bfiffer containing

125}111\2 c%vg?)% or vehlcle control Z]SM%?I Celg_|(1 ml\illiono_lm?_lare adcied to the
chamber and allowed to distribute for 2 minutes at a high flow rate. The flow rate is then
decreased resulting in a calculated flow shear of 1 dyne/cm? . Video sequences of 10 low
power fields are digitally recorded after 5 minutes continuous flow. The percentage of
inhibition is calculated from the mean number of cells per field that attached to the coated

dish surface in the presence versus absence of compound of at independent experiments.
MJ



02N 2N X*--' Y OH'(?~OHOHdOH le If wherein the
synbol s and substituents have the foll ow ng neaning
WQ@A078391Et (a) O Hwith m= 0,1; n = an i nt egePCTERIMGE009155

to 3 15 (b) WD 2007/039114 PCT/ EP2006/ 009155 -70-
ring N H wherein "ring" is RRR Il N(N NNNS5
and with RI being H NO2, ¢, F, d, Br, I, CN, CH3,
NH2, NHAI kyl, NHAryl, NHAcyl and k = 0,1, 10 (e) R O
-Y = (a) RB WR2
Claims
1. Pharmaceutical compositions comprising at least one compound of the formulas
5 (Ib) or (Ic) or (Ie) or (If) and a pharmaceutically acceptable carrier which is useful
in a medicine,
<
X
X\Y
O,N OH ON OH
OH OH
Ib Ilc
AN
X
O,N ON X,
OH OH
OH OH

le

if

wherein the symbols and substituents have the following meaning

10 -X-=

(2)

“‘Aﬁn\( ”):?J\rf‘

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

15

(b)
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R4 15 "' HN)s-R5 with s being O or 1, R2 bei ng CO2H,
CQRAl kyl , CQRAryl, CO2NH2, CQ2Aral kyl, SO3H, SO2NH2,

weoDha14 1- Htetrazol yl -, CHO COCH3, CH2OH, MNERXEP2006/009155

NHAI kyl , N(AI kyl)Al kyl', OCH3, CH2OCH3, SH, F, d,
Br, I, CH3, CH2CH3, CN, CF3 WD 2007/039114

PCT/ EP2006/ 009155 -71 R3 Lndependent ly from R2 being
H CH3, CH2CH3, CF3, F, O, Br , CN, NO2 and R4

i ndependent |y from R2 and bei ng H, CH3, CH2CH3,
CF3, F, d, Br , oR5 being H, N2, CF3,
F,CI.Br,I, H25and -W =
-(CH2-),,, cis- CH:CH- or and v being
0,1,2; in case that - is ci CH- or trans- CH=CH,

R2 nmust not be NH2 or SH (e) R It ~4NHs 10 with
t being 0,1,2 (f) R z _(NH) t~-N~s 15 (g) R6 tN N

Z whétdh Sing” is

R’ R R’
(%N ﬁ @ @
N\) N N =
= > N

and with R' being H, NO,, CFs, F, Cl, Br, I, CN, CH;, NH, NHAIlkyl, NHAryl,
NHAcyl and k = 0,1,

()
R1
S, O
| N
(@)
R3 W-R2

Nm)/ﬂ ‘-

with s being O or 1,
R2 being COzH, COzAlkyl, COzAI'yl, COzNHz, COzAralkyl, SO3H, SOzNHz,

PO(OH),, 1-H-tetrazolyl-, CHO, COCH3;, CH,OH, NH,, NHAIkyl, N(Alkyl)Alkyl’,
OCH;3;, CH,OCH;, SH, F, Cl, Br, I, CH;, CH,CH3, CN, CF;
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-Z = (i) WD 2007/039114 PCT/ EP2006/ 009155 -72 R7 W
"R 2 R7 independently fromR2 being H NO2, F, d. Br,

WO 20008391CH3, OCH3, SH, NH2, 5 (iv) R7 W R2 PEI/RP206/6D9155

K=NH, Nw, O S (v) NRT R7T RRj WR2Z W~ 5 ONK

N ESNNN 10 K H H or the pharmaceutically acceptabl e

salts, esters or am des and7prodrugs of the above
identified conpounds of formula (Ib) or (lc) or (le)

or {If). 15 2. Pharjmceuti cal cogrzpositi ons_accor di n%

t oRcindepandentiihbemi By baveg HolPouGHeCHs.F3dBf Ch8a, lhN, NO; and
formulas (11b) or (lLlc) or (lIle) or (IIf). WO

20R7 Irgis peridenCTroRPRICBARMEG B H, T3Hs, )CHICHs, GMNF#COHBr, 1, CN,

0215'02, 2

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

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

(e)
R5
/%
t \—
g—(NH
S
with t being 0,1,2
®
R6
A
t A
é—(NH N
S
(2
\/Rs
N,
g—(NH tN N
S
-Z =



OHOH Ilbllc Y- X @NI1 02N X, Y OH OH OH OH

Ile lit wherein -Y and -X - as X (a) and X (b) is as
waeldor/edi4 n claim 1. 5 3. Pharmaceutical conpeGI/EPING009155

according to claim1, wherein the conpounds are

defined by formulas (A2) or (A3) or (A5) or (A6) or

(B2) or (B3) or (B5) or (B&6Yy2-WO 2007/039114

PCT/ EP2006/ 009155 -74- X\ \ X \Y. Q2N / OH OGN (/

OH OHOH A2 A3 X 2N 02N\ X'~Y OH/ OHOHOH A5

AB Y\ X\ XY S
W
%
R’ independently from R? being H, NO,, CF;, F, CL. Br, I, CN, CHs, OCH;, SH,
NH,,
(iv)
R7
‘2// | ? 4 iW’RZ
¢ K T K
with K =NH, NMe, O, S
V)
7
N R R
d ] //N‘/n _R? %///W /awR
Q= o % W W-N %< _N
S K 2~ >N 5 N~
H

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

identified compounds of formula (Ib) or (Ic) or (Ie) or (If).

Pharmaceutical compositions according to claim 1, wherein the compounds are

defined by formulas (IIb) or (Iic) or (Ile) or (IIf).



3.

2N/ OHOE2N/ OHOHOH B2 B3 YN XN N X 1'"-1Y
LOHOH OHOH B5 B6 wherein -X - and -Y are as

waledoragdid n claim 2 and wherein -X'- is O nmFBCTI/EROM/009155

) N,:,, N 50 W 2007/039114 PCT/ EP2006/ 009155 - 75-
and wherein -Y is RBWR2s R aZ\(HNg RS NHt 5
wherein all indices, synbal® and substituents are as

defined in claim1. 4. Pharnaceutical conpositions
according to claim3, wherein the conmpounds are
defined by the forfwlas (C2) or (C3) or (C5) or (Cs).
“WXY I~1~%x %

Sy
O,N OH o, OH
OH OH
v Iib He
N X
O,N O,N X'\Y
OH OH
OH OH
lle nf

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

Pharmaceutical compositions according to claim 1, wherein the compounds are

defined by formulas (A2) or (A3) or (AS5) or (A6) or (B2) or (B3) or (BS) or (B6).



2N # OH®2N/ OH OHOH C2 C Y\ X' 02N 02N XIS Y
OHOHOHOH 10 G5 G wherein -X'- and -Y' are as
waledormasgdi4 n claim 3. 15 5. Pharnaceuti cal conpPGI/EPAE009155

according to claim4, wherein the conpounds are

defined by the fornulas (D2) or (D3) or (D5) or (D6).

WD 2007/ 039114 PCT/ EP2006/ 099155 -76- X' \ X \Y.,
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wherein -X’- and -Y are as defined in claim 2 and wherein -X’’- is
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with RO being CO2H, CQal kyl, CQRaryl, CO2NH2,
CQar al kyl, CH2SGBH, CH2S2NH2, CH2PQ( OH) 2,
wazmrvsieezol yl, CHO, COCH3, CH20H, CH2NH2, PCT/EP2006/009155
CH2NHal kyl , CH2N(al kyl)al kyl ', CH20OCH3, CH2SH, 10
wherein all indices, synbols and substituents are as
defined in claiml1l. 6. Chenjgxal conpounds having the
general structure of formula (C2) or (C3) or (C5) or
(C6), or (D2) or (D3) or (D5) or (D6) according to
clandwhereip -X” isAD 2007/ 039114 PCT/ EP2006/ 009155 - 77 7.
Use of conpounds havi ng the structure of formulas
(Ib), (lc), (le) or (If) as defined in claiml for
the preparation of a nmedicine for the treatnent of
Chronic Obstructive Pul mongy Di sease (COPD), acute
lung injury (ALI), ca odl ponary bypasstacute
respiratory distgess s Notre ( ARDS) AN« di sease,
septic shock, 5°s < AR di seases
such as psori asi s, atoplc ern?fﬁNH :, r heunmat oi d
arthritis, and reperfusion injury that occurs
foll owi ng heart attacks, strokes, atherosclerosis,
and organ transpl ants, traunatic shock mul ti - organ
fai|lure, —.autoi nmune diseases |ike mul t | pl e scl erosis,
pevhareinmlidndices. srabeoltiand substifisnire as geft “5‘§tlﬁ faimdd
i nfl ammat ory bowel disease. 10 8. LBe of conpounds
haV|ng the structure of forpulas (1Lb) or (lc) or (le)
rPharmgceyticalgeamppsifiqng accarding 19 slaimhd, wheisiy fig spmpounds are

pr"c?gﬁ%gi?*ﬁ% b RF RGP MEY 18 s e o

conpounds haV|ng the structure of formulas (1b) or
(lc) or (le) or (If) as defined in claiml for the
preparati on of a.wehlcle for drug targeting of

di agnostics or theﬁapeutlcs 10. Use of conpounds
havi ng the structurg of fornulas b) ar (lc) or (le)
or (If) as 20 def g in claimf  thy preparation
of a cosnetic or o Copplasition. 11
Cosmetic conpd@Mions compriQiNig | e28t one conpound
of the formulas (IbPHor (Ic) or (I¥) or (If) as in
claim1 and at | eastgpne cosneticall,y tol erable
conponent . 25 12X\ DRer mat ol ogi cal conpositions
conprising at | east jone conmpound of forrmulas (lIb) or

O,N O,N X,
OH OH

OH OH

C5 C6

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

Pharmaceutical compositions according to claim 4, wherein the compounds are

defined by the formulas (D2) or (D3) or (D5) or (D6).



(lc) or (le) or (If) as in claim1l and at |east one
dermatol ogically tol erable conponent.
WO 2007/039114 PCT/EP2006/009155
-76 -
Yn
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wherein -X’’- is as defined in claim 3 and -Y”’ is

R9
R W-R? 7"
K R
;‘? ~ @4 h
(Hi; R® R® (NH)S/E

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

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

6. Chemical compounds having the general structure of formula (C2) or (C3) or (C5)
or (C6) or (D2) or (D3) or (DS5) or (D6) according to claim 4 or 5.
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11.

12.
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Use of compounds having the structure of formulas (Ib), (Ic), (Ie) or (If) 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,
autoimmune diseases like multiple sclerosis, percutaneous transluminal

angioplasty, asthma and inflammatory bowel disease.

Use of compounds having the structure of formulas (Ib) or (Ic) or (Ie) or (If) as
defined in claim 1 for the preparation of a medicine for the treatment, diagnosis or

prophylaxis of inflammatory disorders.

Use of compounds having the structure of formulas (Ib) or (Ic) or (Ie) or (If) 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 (Ib) or (Ic) or (Ie) or (If) as

defined in claim 1 for the preparation of a cosmetic or dermatological composition.

Cosmetic compositions comprising at least one compound of the formulas (Ib) or

(Ic) or (TIe) or (If) as in claim 1 and at least one cosmetically tolerable component.

Dermatological compositions comprising at least one compound of formulas (Ib) or
(Ic) or (Ie) or (If) as in claim 1 and at least one dermatologically tolerable

component.



