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WD 2007/ 039111 PCT/ EP2006/ 009152 -1 Novel
mul ti-cyclic conpounds 5 _  The present invention
WO 20080891t 0 conpounds, conpositions and net hodBRCT/BP2006/009152
nodul ating the in vitro and in vivo processes
medi ated by cell adhesion mdl-ecul es. The discl osed
smal | nol ecul es conprise di met hoxy and di hydroxy
phenyl subunits and nodul ate cell adhesion 10
nol ecul e- nedi ated functions potently. Cell-adhesion
nol ecul e-nedi ated functions are part of a conpl ex

cascade leading to the magration of circulating white
minto

the surrounding tissue (transmigration).

Physi ol ogi cal 1y, #1395%¥ﬁ£c3{$ii%%§m ru%tglson is of

critical 15 inportancCe Tor “honeostasi s and

i mmuno-surveillance of living beings including humans.
nplp, are PnncfifquMply Ipaving

the blood streaminto |ynphatic tissues in order to

he B8R R, APARRES ST oRPEP BB or oot

in viirafand mBlivdprodesdeOmediaidd by 0éll aiBesy@s foletnlesy Thédisclosed small
this fundanental process is. dys-requlated, at |east

molepylepgrpprise dimethoxy and dhihsslsety Rinnyhabuaith aed g1oglagt cgtl adhesion
mole?lﬁélg-rgéziiﬁéé ﬁhﬁﬁhh@%ot&ﬁﬂ? equently, the excessive

ukocyte transmygrati‘on | eads to a pathol ogi ca
cellular infiltrate with subsequent tissue damage in

several clinically relevant settings. Disease states
Cell-gg loasmﬂteg{l]ls-fn%éeﬁi ipng AL9 part AL omgleh Cpssads Jeading to the
migr%iqo%t bE M Wite BIORPILHs ARIRGE 1Y) GTRGR1 AL BIEGE S8R Hinto the

ronic Obstructive Pul monary Di sease (COPD),
surropading dissus’, (tRhsigeativng. Physiolagically, laullo&ap siansmargeatiinl is of critical

. ssociated with tigsue inflanmmmation 25.induced. and,.

impof 3R tof APTeShu s s Sy Ran AP TreR L ag BERER jeliting humans,

Lymplitfciytek I ok | X@mpltg dre doastittitieely tieSSHE - thé blesidkirédd . into lymphatic
exaggerated | eukocyte infiltration contributes to the

tissugsAf padarie pagobfor hagefvd antigere fdnderqagivlegical ojrcpmstances however,

i - W [ i.opul
Y TR e
procdss &ndys-ggalated, helekadytpag, dusto & fidrdased hafavalexpeksibhof E- and

vascyl ar endqgtheliumto djffuse through the cell wall .
P-selgitiy {eonacabieniier (o HoESSHYroleukoyiR, AT TR Eratioa lgads to a pathological

cellul}ig GhShaieS withSHReUeRp (1WR2RAFARI AL Idvebdt TGN O/PRANO 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 percutaneous transluminal angioplasty.

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

through the cell wall of the capillary into the surrounding tissue. Therefore, leukocytes
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have to roll onto and then adhere to the endotheli al
cell wall (initial rolling or "tethering”). This
Weeirasdglevent in transmgration i s nedi ated bRCT/ER2006/009152
selectin famly of cell-adhesion nolecules. In
addition to directly bindingto the endothelium
| eukocytes can adhere to other |eukocytes,
havet€ ¥{P6xtb @mBaARdr £&dhefe tolth@bRddtheliaPkelP %Ilf(irﬁﬁal qﬂ@l’lin\é%l “tethering”).
particles that are already 5 attached
This ennmﬂfhewrurm RS migration ummémddybsotheasﬂlmmlcﬁamm @fcedlleadhesion
C r three, st.ructu aII at e
moleg e HHdEE, . Aty BN 1 &8usmfaltil e frukopyes can adhere to
otherle Gk dRlyiS, lebkocyRe-pafidieh, SigleRes brplafatet @@t €&d patticRs that are already
ressed only on inflanmed endothelium P-selectinis
E@dgfpé Be;enflogheliugt.| aned 10 endot hel i um as wel | as on
platel ets and L-selectin is expressed on | eukocytes.
Sel ectins are conposed of an amno termnal lectin
The ddamm faraily egfi adiiesivn giotsvultesf BCéampride®rof khrke sttlomrally; related

riaple n er of caonplenent receptor-rel ated
calcwn@ gendeng chg)ntﬁ‘ﬁiﬁ@b'i"é‘dmgr%ﬁ”s%f?ﬁﬁ netelsmErnPaged 4-selectin. E-

selecfin li§ %ﬂn@?ged Ct}ﬂl)? 3ﬁﬁhﬁ‘le&i %Hﬁ(')tﬂel Cp! Qkﬁgfflﬁ] 9% expressed on inflamed

I nteractions Ing to e’si on
endotheliinay tvesd] @ @ plaias el | oclectimsixprasdedyn emkoaaes. Sklectins are

t he lectin domai p,of. the selectin varj ous )
compioh BF e i) RERMAL I<5kin; Gty Fs cpprmnh glowth Hetor (EGF)-like
domdifUKOGHifte MirhbdrNbe ecoﬁgil@rﬁ&ﬂtn &&ﬁt@r@élﬁféd Wkép@at% 0\ hydrophoblc

afflnltytothe carbohydrate sialyl Lews (sLe"),

transgiemw dqmalgt%ndpa &gtmmn@h cytoplasor¢ gdomagpt. "ﬁ[;gbmdlng 1nteract10ns
leadlllg lt'({f ﬂrey {@%Slgg o(%I tE % %tep Fu; Slu%tpﬁg rqt {%l gﬁﬁgtegﬁi))( ﬁéﬁtact of the

lectirs Ubfnaﬁleof)fth@ aﬂeetinscaid S’an{)dﬁ czﬁlsali)&ifateelﬁgaﬁhs ,omnJ theUfiiface of the
Res., 1998, 78(1). R P. MEver et al.

leuk(@'% BM}J@@ selechigs %th%mthllgwfﬁm sl theg@sbq;]g@{ate siglyl Lewis™
(sLe’g,Iaé glgg 8'? niﬁét?cﬂrégént {) drBEE QP LRt Ee&%bfyﬁé%A lg:\%rrally related

tern "I gand een descr
glycdRyDmotetyysiahgd ewis'@sLef), |ll 8 peestomindi®l9 TouddOn theSmrfad®af cancer cells

< PSB! i 26 TR CAPERLR eBIR sy, Gieocomigare

Jourafl! 8947, N4 NSRNGIDY [k ESse IP-selBthL ¥ Astinde hlghaa?fﬁmfy glycoprotein
parts of Its peptide components, in particular

ligand dnlapha@redlespgxb@qr, (R&. MdivudR D RummivgEv.&€C/intnvest., 1997, 100, 485-

Foun 25, Wr.ksh 4. . 44, .137-147
492), 080 L B Rt Bvo R R g BREP (SO D i ehilifs to = high
afﬁniby Belédtia Bihding by gRese” ﬁlﬁ)ﬁdt{’]bﬁ well @s By paiesf itdpepiide dofnponents, in
also binds to E- and L-selectin Constantin; Drug

artiqylags swiphafsd c tyrosino gresitipeo) [R. 157945%@ st Sclering Res. Found,
Woﬂ{ag{}g%@sﬁr 49, ggallavr0¢$hLﬂr fsd&'I@ #1hd %&%Hg@%ﬁ%ﬂ ectin ligands

ocyt es. |SeaseS S-re
bindihg amﬁhnhmml affirity, teaP-debmesin, btit ptasiso bimds &t &d aiideLts@lectm [G.

Cons%rr]lglg{] égzltg egvp ?{’%lg.lgﬁa?:g 2?2)?)2? b’?@ﬁ;ﬁ%%%&%ﬁ, ﬁgg §| hom(()jdlmerlc sialomucin

predominantly expressed on leukocytes.

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

expression, E- and P-selectin expression is upregulated during inflammation, leading to a
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expression, E- and P-selectin expression is
upregul ated during inflanmation, |eading to a WD
wQoe7p839111 PCT/ EP2006/ 009152 -3 subst ant i al PCT/EP2006/009152

recrui tment of |eukocytes into the inflaned tissue.

Al t hough sel ectin-nedi at ed-3cel | adhesion is required

for fighting infection, there are various situations
substaRtiaMib&itieaof &akécyee@hﬁﬁi B8 ihSarH&W 8§ue 2RItBowth selectin-mediated

excessive, resulting in severe tissue damage 1 nstead
cell aglhesipa gﬁarqqulrpqh fornigldmgaintectipm rihergcare evapiguspgifyatigns in which such
cell acﬂnr olﬁ:ngls Iol.%lfdlf:salra eTt \9/)¥e %69%5%’%’2?{731(#“6(533 eeveﬁogbs)ub (?amage instead of
repaif I8th@8ase, ofdhany] acuéan&8 @k @hiodic hffaneRdtory dikdrdbrsdkigQhsthma,

of activated | eukocytes into the tissue S|nultaneouslﬁ
chronjg (qfstgugiyelmenary adisease (GDPQ)S Periasisy sk janasgeciation between

1nﬁlt%? foh %?%gﬁ%tgcg h&ggégées(n) fht ), e n S ?tm&ﬂ%({nfsy Wlt{hya Flark%gqalevatlon

of tlslé‘aé hfgbressuﬁﬂﬂﬂcoﬂ:&ﬂéﬁ’dmg Zaﬁesﬂﬁmollbcuféts,ef)anmleﬂy &-. a,nd P-selectin,

94, 149 803-810;
has begn éfm%st@feéiMuﬂ%eé Al bequgffe?o|2002,1b9%%b 2 8'12)5§8 ario et al.,
Am. 24ﬁes%§2k‘r¥te%%:3ﬂtlgd | Pgddl 41398 ?%3 DRY; e mpi &Yal ffrgh eDermatol

I'n inflanmatory synptonmé in the coufse t ranspl ant
Res.,d 068,298 246-2p2ct i on. Al so the process of bl ood

clotting is further pronoted by |eukocyte-I|eukocyte

and | eukocyte-pl atel et binding, which occurs because

Leukb8&yk Qﬁﬂltn%ﬁoﬂ%@ﬁﬁ@gﬁaaggtrm&msﬁhﬁﬁﬁﬁdio SN/ hptdms in the course of

correspondi ng I'i gan and can thus |nteract W th
transplaa geadt xﬁl@tlpset\lsp tharmowseyof ddepdatloting dfurther promoted by

leuk&;%%tj]?hl?&c n\M?iF\S ec enpl'a?e t ?I“S‘I‘@eﬁi&g’éhe"gﬂu%n bé%aglse leukocytes

possesh Ibeth BeeRetih rhnﬂﬂdﬁ edraporiding ligand PSEGIg1 aln&lﬂaﬁcthtlsemteract with
activation ffers a pron13|£g)p033|blllty

thempelyesy i PSGH- dibeysalseghip Plateletmihichisay Rssalersingt

a very early step. Small nol ecul e sel ectin antagoni sts
should nodulate all three selectins sinmultaneously as
Thergfare, sled motulatiantofgelectst-metimtai caliadtesion qnasethéd Rlectin mediated

‘redundanci es.  bet ween t%gfselecths er andi

functigs, < g IoRieg < 1518 Uk ONBRc RRTIRE PRBETD o TP Sipgh and stop
the u%‘ganﬁﬁ&acqﬁ&séw &tleeory teaﬂ fébu Salall xﬂbﬁbuléfsélleaﬂlﬁ xndag&ﬁﬂgl should

PSG.-1 is another te structure for the design
modwyjatesath | thregp seéwme g qquslanasagxamsstegtln-ﬁ\atag@mtptar tod cnrwmvent

poss B SRR o SRR B0 SR ohs A B, e

Prev&mm%zo(mba;lgsm@ﬁte with PSG.-1 and PSG.-1-1ike
|l igands for selectin binding is therefore a prom sing
strategy to devel op a novel class of effective

Besi&@%L%%Lee@,t {3 ME %él‘?%ﬁirﬁ&r ligand PSGL-1 is another template structure

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

well as using a ligand like PSGL-1 as a template structure, since they are intended to
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30 treating inflammatory disorders. Selectin
ant agoni sts may be designed using selectins as well
W@200003Mgl a |igand |i ke PSG.-1 as a tenpl at e SPCUEPWIE)09152

since they are intended to WO 2007/039111

PCT/ EP2006/ 009152 -4 nodul4te the bi ndi ng bet ween

sel ectins and PSG.-1 or other ligands with simlar
modilhte dhé BindiY bdtSeed\QI&ting AR PST-¢ G lothe? $lgBRds With similar binding

~antagoni sts could neet certain requirenments to be
motif§r ug-1i ke 5 and to have potential ora

bi oavailability. The termdrug |ikeness is described

inthe literature [Lipinski; Adv. Drug Dev. Rev.,
Novel 38181l dslecide 28ikctiBaghEtminé BANd Mdet 6étkah redUiRRRhts 8%e drug-like

assively transported nol ecul es are supposed to have
and ghhw?epatgétld ol bigayailabibitye cilteatermedmyst liksnepe is deseaibed in the
. irRonpder, £ 0 dr, lj ke. c oy di e s ul es
ierafS, (AT St THE. 80 AT sl b uhdt ot
propdrtits Qaksivelwetrgiportdd hedubddCarorsuppered|ty Hdde adipueerhfarts relative
| ecul es. Conpounds with relative_nol ecul ar

molea@pé}r{'?ghggg\lpés dhan 3001n order f@sp? dryg hke. Oﬁu(‘é:pf(%}ng to these rules it is
comrm)ﬂ)%/"i‘liefaﬂ@lc%m & With LTaSENE hoculir AdighP ot ?éss_Sé)On%rt closely

car bohydrate leties or a peptidic conponents
above thahat smadlh medeamil¢sh Conpoondcwith relfative ogldculae wasghtf kbove 500 are

ol Bl RS oSt 298§ o
or a %Q?ﬁdig 1Qfiponéh8 BB RCARBRHafcd Wit AR EsepO Bf“%l‘?ﬁ% Gkeness [H.
anti body- based 15 drugs, because they are pol ypeptides

Ulbrigh et 9%, dretdsalihgnmasot alci.oR00%, 24(p2o 514804 WD .edleeret al., J Med.
h esi,r upds must be st abl uring the .

Cherl 2053 RIEATDATRE sBHF bkl AR fHladbha] S pgpibody-based

drugd, heyawsaihdeareNgtgieptided st hedrdl adshisttytidnnie £ ptdblen®f Moreover,
the small intestines. This is not the case for npst

the dggired compoundpmsiceyabln dupes thedpassagerthtough dae gastromiestiaal tract

s 0B, EAES: S QURLPUAFLIPL] AR RUELR) ipipe. This s

the caskeffecmostrglgaisiii¢ molavakbs ahé geptidic stsstares. These conpounds
-include disalicylates and disalicylate-based

C-gl ycosi des [WD 99/29706], benzyl am no sul fonic

T G AR OO 8 s i

a modgiaRgBeEdct onsaleoiy medotsd preyespére MhtEsexompuodsiziclisle disalicylates

EP0758243 . 125 _pi i d o

and SEERRIE AR 0235 P 025 R0 e AR R o acias (wo

03/097668], 200181y0dRp4ted . 192UldIE IWA [9D/01B69M  AMRBRARD! B-émbered
Circul ation 2005, 111, 106-112; E 1481669A1

heterééwleqawm 0413846 L ananpgpyraaasylaty-pheny kbenzol acidsy[ERQBE8243 B1],
piperg]ﬁg]bagegoéomf}gundé 3[‘&%6432957B1], gallic acid derivatives of peptides [WO
2004/018502], gallic acid [C. C. M. Appeldoorn et al., Circulation 2005, 111, 106-112; EP
1481669A1], and quinic acid derivatives [N. Kaila et al., J. Med. Chem. 2005, 48, 4346-
4357 ]. However, none of these selectin-antagonizing compounds have successfully passed
clinical trials up to date [S. J. Romano, Treat. Respir Med 2005, 4(2), 85-94; M. P. Schén,
Therapeutics and Clinical Risk Management, 2005, 1(3), 201-208]. This is due to the fact,
that many of these structures have been designed on the basis of the low potency template

sLeX. Therefore, sLex—mimicking structures are unlikely to show low potency. Other
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4357 ]. However, none of these sel ectin-antagoni zing
conpounds have successfully passed clinical trials up
Wo 00da3\1{ S. J. Ronano, Treat. Respir Med 2005PCHER)006/009152

85-94; M P. Schon, 30 Therapeutics and Cinical Risk
Managenent, 2005, 1(3), 201-5208]. This is due to the
fact, that many of these structures have been

comﬂ)@ﬁd.ﬂ naewo @?échﬁ’mﬁa%lgﬁmglf diffGehtOIWRNCOF HRIMREREGN family, but
sLex. Therefore, sLex-m m cking structures are

antagonizing pplyt &sel@qﬁ@davsq:lmmowa@nb@/ bypassed bythoos¢logdms1[M. P. Schon,

T R e

com;;mh&g developed onfay haet elegledmf@h&etwa ht§ aind REftAYRAS %Eﬂ!)ohydrates
other selectins [M P. SchSn, eraggutl cs and

and/oa neptides mﬁ#@& thmn Fseetor degpaiion apd ymodraatippdyy, peptidases and/or
vt oS CeLIR, ORI UL BRLIRIAL 0 iy

degreznall d’riraﬂlqptand)ﬁ&rmy,l agl tdve prgbability tod tehdgpard alirbﬁgh sipill bilayers.
.. ification by peptidases d/ or glycosidases.
Sml@ﬂ%ﬂ%ﬁ%@% YK b R IPE MeRATARP R ome other compounds

devel@bc?@@&adhtt@ggﬁﬁlﬁéj §é1e&ﬁ1 Hl'egﬁbeidﬁlﬁ'tg&% SesClortdlh d%'rdéal’lﬂl- and catechol-

ahonericity, and | ow proba trans
substrucpurds Bihiesey grogifs argiproneato @iidaiidmmrbeq;s&s [Xnmdmcﬂwer ﬂral Biosci.

oty Bpetoror iy SO Atnl L aVaKieE e, ERGE AL fetelapment of

these%ﬂ;@uﬁd@&lffﬁ%t 18l addRIVA, eahBEERAs With PYRBRNMCIBERSctures, such as
These notifs are prone fo oxidation processes

galliq aqigreaip kaown tebe gytotoxi; B dtergedBinstes ehnBEBS Bietietse i999, 462, 392-

396]%}? ﬁdgg%ﬁ%ptgég?@%lm TRKI "R 251%8& {SAReR s?dr:]ﬁ'n, 2487-2490; N.

hese conp’oun

Sakaguldhi & 20)) Bzmmwﬂ Pharhaddlgpyt 09538, 156] 1$13059819Ct ur es,
uch as gallic acid, are known to be _ cytotoxic [E
The 13@&5%&9@@@“%4 inythe fighigE selgetineanaganiys is iggosiavagse [§o&]Romano,

e PP ARAS S SRR oo e L HAESRY, Nw s

2003aD04 8, @CZ&EIEPC@\M(PE% B¢ @ thgymost a@&ncsd corhPFthdlid8dinical studies
of selectin

Recerl nysSacPgs [ UPRoLs dhpetbepis, (ot bipRRBOS: FRb e considered as

PSGIR2s Riifef®JE2 Oﬁﬁdt ‘@ 2W01ﬁ5 I%Lcabzg)l'og? ebey 2@0@?0 a@? @Ol] This
[D. Bock et al. Drugs, 200

dlStlrleh%'@nES@n}OSfi sfrOlnh ethm‘)set ec&mwmgedlstﬁo lms,dmwenvnr a hlgh molecular

I di CE L AVES atiaon up
welg}igty PO oggld 2“" %%Bh%s | a&ﬁgg & %Saﬁhg & aggﬁ%l ‘3% Iagtaggrystg@momamose
seemPS&llack OialtidayallibiliBy Homeobsdatibns RadibabithhtOBiiosiamose shows
2002-2003; 70;. 297-301 This distinguishes

good gffinity; farBaselacks and pmegdesate alfinity fanEagshl selecting | s,

however, a high nol ecular weight conpound wth
car bohydrate structures. The pan-sel ectin antagoni st
Therdbisrastranpsaedical need for novel highly potent pan-selectin antagonists which

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

target different steps of the inflammatory cascade. Unlike this, modulating the selectin
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seens to |l ack oral bioavailability. Sonme observations
i ndi cate that binosianbse shows good affinity for
wWe2ee08d11 n and a noderate affinity for E- andPCT/EP2006/009152

L-selectin. 25 There is a strong nedical need for

novel highly potent pan-sel'éc‘ti n ant agoni sts whi ch

nodul at e sel ectin-nedi ated function, e.g. of
funci %B'tﬂerﬁ?&ﬂﬁd&ﬁke&ei&eﬁ&ﬁﬁé it infBiAdn thRade at a very early

devel opnent of nethods enpl oyi ng such conpounds to
stageprgdnoatt all prymaiisingoelectis sotaganists sonfar Haides| tocheécomiei marketed drugs,

{.nteractiqQn. st _of the.avail abl e anti -i nfl ammat qr, . .
mostf A1 T Aoty B ot i@t Mol Rl v sl cpBigF Bricms i theie
absoipfi®n @K BitiortMBRAbbISEN EREfetivn CPADMIDS t ®hal s OhndNSMUYS in  oral

non steroidal anti-inflanmmtory drugs) having several

bioawaglabiditys reguiresh detk e Jreatmertt fof apest 1nflammatery disorers ke pheumatoid
. i nf | —Unli ke thi
e A0 b 1P A58 o b

PCT/ EP2006/ 009152 -6 function is a therapeutic

. concept intervening the inflanmtion cascade at a ve_rY
Objeglarqfy thest inyention nissto aprovileofoyphsmall emplesules, especially non-

IS : f aj ;0. b %@mn r d dr ,
glycﬁgrsat y ge%@ﬁ%?‘%%%?v%%? %éfgf/ ('gon /o?ghi&g‘k%rmaﬁeggll%atro potently
antagoaizghselectinimearbated prouesdes and which heve less negative side effects during
hei agﬁorf)ti n-di stri bution-metaboli smexcretion (ADVE)
their gRpLEAER, Fhag pELoF RTSOMPOYRLY 5 bi oavai | abi l ity required
for the treatment of nost inflammtory disorders |ike
rheumatoid arfhritis, septic shock, atherosclerosis,
Unlikee post of ithe sLe|-onipicking wampouvndsedevelaqsideint thif fiehk the inventive
invention.is to. prpvide novel small | ec S, . .
compeQHE ity e CRGELEGHAT L8 BBy Mottt B8 ppfectn antagoniss
develdpBad BE |Birl it StraetuRAly Y, bivlogichllR baselbdre theQpropdridd b sLekbr sLe®.
ant agoni ze sel ectin-nedi ated processes and whi ch have

These gegiltinggeampaungs ghowed.dbetsfarey longbiolagical agfyity blse ithsir template
| . . . .

souch P80 T8 iy, SATBRHABvigkD b 8RR sl WP v g e

antagonisenthat/ haveclhegponrneiredion thobagis ofididlogigalyinodird asesys Ghimicking

ti . st. of the se|ectin antagopists , 15 i
PSG]&@S@“%‘S&%&%MQ‘*@_%@M i PSRBT OF ot e Yrosinesulfate
motiRFRE A7 BOHREBRERRE SbE 89mpf: 20b8:(69F 1 BLER -N. We/Bvin; _Gl)éﬁoconj. J;

resul ti ng conmpounds showed, therefore, | ow biologic
1998a¢3(5%i43y-46. HeVt Peshechusvpletink; Biovrgidedr@em Kiért.52003;13(10);1709-

12. Gy NGRS il At Pt ToBR s P I ave been
invented on the basis of biological in vitro assays

m m cking PSGL-1 and PSGL-1-like |igands or any
The presemfdmvertien mgo\ddesx pharmaceuticah s @mpppitionh comiprising at least one

compound having the general structure of formulas (Ia) or (Ib) or (Ila) or (IIb) and a

pharmaceutically acceptable carrier which is useful in medicine.

X< HO X<
o ool e
HO OH MeO OMe
OH OMe
la Ib lla b



10

15

20 nmotifs [N. V. Bovin; Biochem Soc Synp.; 2002,
(69):143-60. N. V. Bovin; Glycoconj. I;  1998; 15(5);
W@ 20748111, V. Pochechueva et al.; Bioorg Med CP\@WEP2006/009152
Lett.; 2003;13(10);1709- 12, G "\iitz-Schmidt et al.
Anal . Bi ochem ; 1996: 238; 184-190]. The present
i nvention pr ovi des pharmaceutical conpositions
wher6idthé byahbdls ahd bitRfitueaiithave hedolPWiHpnEANNAg t he
general structure of formulas (la) or (Ib) or (lla) or
(13p)- and a pharmaceutically acceptable carrier which
is useful in nmedicine. XY X MO X X-'Y HO HO OH
MOl a O ?2** la OHdIblla Ov |ib W 2007/039111
PCI7 EP2006/ 009152 -7 wherein the symbol s and
substituents have t e foll ow n% meaning -X- = (a) 00
nN N HmHO m:01 anlnteger omIt03

(b) ring N W INeN N -
NNpS\S (&

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

O
o) .
N ¥
wherein “ring” is

N
R1 R! R1
/B \ = RS S RS
GO0 O

and with R! being H, NO,, CF;, F, Cl, Br, I, CN, CH;, NH;, NHAIkyl, NHAryl,
NHAcyl and k =0,1

(®)

(©)

s:g

T being O, S or [H,H]; p=10,1,2,



RLRLRL / N\l 0"" NOHN NNCNe and with RL

being H N2, CF3, F, d, Br, I, CN, CH3, NH2,
wWOoRrMmTR$LI1I NHAryl,  NHAcyl and k = 0,1 15 (c) TPCHEP§0§009152
T being 0O, Sor [HH; p=2Q,1,2, W 2007/039111

PCT/ EP2006/ 009152 -8- (d) "fi'ng the double bond is
either E- or Z-configurated (e) RL /1 O 5 0O R HN
I NH E- m "14 ORLO Om YNH-ERL HN/ \ O

JE~" - HN
L)

the double bond is either £- or Z-configurated

©)
R1
S /\ o)
| 3
5 5 < 4<r"’
®

R 7
/E—QO
1 O

b R
o>\ 77\ NH)m)j\SSS
NH —

s—E R!

N N\ o
%{‘E—QO HN);{J&r
with -E- being -(CH,-);NH- and =0, 1, 2, 3
Y=
10 (a)

R3 W-—R2

3
3 \<HN)S/\=,\)R5

with s being O or 1,
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15

20

-1 0with -E- being -(CH2-)gNH and g =0, 1, 2, 3 -Y
=10 (a) B WR2Z R4 ~HNSR5 with s being 0 or 1,

wWOB0208/11039111 PCT/ EP2006/ 009152 -9 R2 bei ngPCIRP3006/009152

CQRAl kyl, CQRAryl, CO2NH2, Aral kyl, SOBH, SO2NH2,
PO(OH) 2, 1-Htetrazolyl-, ), COCH3, CH2C0H, NH2,
NHAI kyl , N(AI kyl)Al kyl', OCH3, CH2OCH3, SH, F, d,

BrR? IbeirfgHE:0,82CH3AIKGN. COEARRS Gohare ndenitalkiil &0,H2 SO,NH,,
bei n $ CHZCFBkaFB,zlg d B | CN)fkkﬂgndSZ 2

H CH3, , , , , ,
RO hibtetiagoly o HE CORHRT IO NH), NHA K NOMEyDAIKyT",
CE , ot | bej | NO2, CF3,
= O, gntocHh s gl Bl B Gl N
- -)r,,. cis-CH= .or_t S- and v _bej
0B Gabieyde e RomIC bojge HeCEpoC e Chy By el RS 0, and
R2 pust not be NH2 gr SH,, 1

,. 10 &E) WR2 R6 R6
i Riepaprdenty fiognRranddt nbeing Hy City, CheCHy, &l BuCLdBr, I, CN,
NHGo{ 2 R6 WR2 HN)--" S NON 15 (d) R2 /-\ N Re

R’ being H, NO,, CF3, F, Cl. Br, I, CN, CHs, OCH3, SH, NH,
and -W- = -(CHy-)y, cis-CH=CH- or trans-CH=CH-, and v being 0,1,2;
in case that -W- is cis-CH=CH- or trans-CH=CH-, R? must not be NH; or SH;
(b)
S L7 4 -
\(HN)S/'\N 2~ R®
RS independently from R? being H, F, Cl, Me, tert-Bu, CN, NH,

©

RS ~R2
LR
\(HN A N'\%N
(d)

R 2 N\ N— S\ A
E_N N_/R E—N N-—<\ :/> E—N N—:/\)/Re
\__/ \__/ N __/ N7

(©)
R5



-N N/ ~NN M--/NNN (e) R Oz t H\H 20 S W
2007/ 039111 PCT/ EP2006/ 009152 -10- with t being 0,1, 2

W@ 07PN Z ~4NH 5 (g) R6 t N NZ ~4NH u SPCTEB2006/009152
(i) Rt /.~ W R2 10 R7 independently from R2 being

H NO2, CF3, F, d. Br, |I,"CN CH3, OCH3, SH, NH2,
(i)
with t being 0,1,2
®
R6
A
t S
g—(NH N
S
5 (2)
R6
N

@)
R7
%
10 Y
R’ independently from R? being H, NO,, CF;, F, CI. Br, I, CN, CH;, OCH;, SH,
NH,,
(ii)
R8
s_:/b/\lW’Rz
15 kN/

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

5"Y R R2
\A/\\/W’

1
NN

pre—m ¥



RB 5/- R JI W' 15 N R8 independently fromR2

being H F, O, M, tert-Bu, CN, NH2 (iii) s RB R2 W
WORONDOZ007/ 039111 PCT/ EP2006/ 009152 - 11- (i v)PEVER2006/009152

J11 WR KK with K=NH Nwe, 0, S5 (v) RT 2 R2

~L' WR , KW N,NN,NKH'H'(vi)NN~NONH 0~O

0~O GSAO VS N VS \N p V/~NH (vii)

(iv)
R7
‘e//jl 4 /IlW’RZ
S K %
with K =NH, NMe, O, S
5 )
N R7 /R7 2
4 ] O R 7] / 2w R
Iy W~ < N 9= £
< %S/K/i S ” S ”/N
(vi)
K/o K/NH
O\\S//O O\\S//O O\\S//O
c%‘/ N Li/ \N/H LLQ/ \N/\l
L_o L nw
- (vii)
10 -W-R?

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

identified compounds of formulas (Ia) or (Ib) or (IIa) or (IIb).

15 In a further embodiment, the invention relates to pharmaceutical compositions
comprising at least one compound of the formulas (Ia) or (Ib) or (IIa) or (IIb) and a

pharmaceutically acceptable carrier which is useful in a medicine,

X HO X<
o - Ot
HO OH MeO OMe
OH OMe
la Ib E Iib
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15

10 -WR2 or the pharnmaceutically acceptable salts,
esters or am des and prodrugs of the above identified

weavposmds of formulas (la) or (Ib) or (1l1a) oOPCT/EP1I9P6/009152

15 In a further enbodi nent, the invention relates to

phar maceuti cal conpositi ons ! conprising at | east one

conpound of the fornmulas (la) or (Ib) or (lla) or

(1 Whered e 8ymBbia aia Sebkiitsehtd Mv@@l?@ﬁ‘ll@@ln%eﬁl@ﬂd\lﬁ r V\'h| ch

is useful in a nmedicine, ,y HOI X

MeI-Ove la OHIb Ila OW lib V\D2007/039111

PCT/ EP2006/ 009152 -12 wherein the synbols and
tituents have the following neaning -X- = (a) 00

n HnH O 5 with m= 0,1 n= an integer froml to 3

(b) rlng N H 10 whergin "ring" |Os N 900Q'/\\ 0 O

O ORI /’?A}\()/U\ﬁ H)J\ﬁ/\/\c[)]/ki

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

0]
o) .
wherein “ring” is

QOOOOU BINS

(b

o) o)
R! R?

CN (;\NNIQ f\ e |\/j

NN F N/

and with R' being H, NO,, CF;, F, Cl, Br, I, CN, CH;, NH, NHAIkyl, NHAryl,
NHAcyl and k =0,1
©
ma)
p

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

(d)
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20

ONNNC-,NCNl %9Hand wwth RL being H N2, CF3,
F, d, Br, I, CN, CH3, NH2, NHAl kyl, NHAryl, NHAcyl

WQAW7R310,1 (c) T ring 15 p T being 0, S oPCT/EP3P6/009152

p=20,1,2, (d) WO 2007/ 0391& PCT/ EP2006/ 009152 - 13-
ring the double bond is eil E- or Z-configurated

-Y=5(a) RBWR2 RA HN=>R5 wth s being 0 or 1,
R2 bei ng CO2H, CQ2Al kyl, G , CO02NH2, CQ2Aral kyl ,

SBH, SO2NH2, 10 PQ( GH42 tetrazol yl -, CHGQ,
COCH3, CH2OH, NH2, N ATk ) Al kyl ', OCHS3,
CH2OCH3, SH, F CI Br, |, CH3, CH3, CN, CF3 R3
in ent | b H CH3, CH2CH3, CF3, F,
?‘egf"%{f’% Ezﬂr l%i-‘%‘ﬂétﬁgndently fromR2 and
R3 bei ng H, CH3 CH2CH3, CFS F, A, Br, I, CN, N,
R2 15 R5 being H N2, CF3, F, CI. Br, I, CN, CH3,

OCH3, SH, NH2 and -W = -(CH2-)r,, cis-CH=CH or

trahs-CH=CH, and v being 0,1,2; in case that -W is

cis-CH=CH or trans-CH=CH, R2 nust not be NH2 or SH;
€))

R3 W-R2

with s being 0 or 1,

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

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

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

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

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

(e)

with t being 0,1,2
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(e) Bz t -{NH 20S with t being 0,1,2 W

2007/ 039111 PCT/ EP2006/ 009152 -14 R6 ~/\1 z HNH rs.
WORB7TPNIRG tN NZ ~4NH s -Z = 10 (i) R7 \/\BCREP2006/009152

W R7 independently fromR2 being H NO2, CF3, F, d.

Br, I, CN, CH3, OCH3, SH, ~MP, (iv) R7 -R2 J- C _<J
®
RG
A
t A
§—<NHS N
(2
R6
g

®

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

@iv)
R7
74 | /R
Q< Q< W
5 K 5 K
with K = NH, NMe, O, S
v)
N N R /R7 )
‘2//{ ] // \./ﬂ..w’Rz LZ//\/TI,L ce// -:\:_W’R
[N K %‘-,KK) S u S \N/N



155 K5 K with K=NH, NwW, 0, S(v) 7 NNR7 2 R

</ RjIW5KD W NSKJISHNNHW 2007/039111
we@p/EPA006/ 009152 - 15 or the pharmaceuti cal PGI/EP2006/009152

acceptable salts, esters or_am des and prodrugs of the

above identified compounds!df formulas (la) or (Ib)

or (Ila) or (Ilb). 5 Preferred pharnmaceuti cal

conposi tions conprise conmpounds of fornulas (Il1l1a) or

(111b) or (IVa) or (IVb) xx:HO I XY X I / / HOH MO

(]\tEr th¢ phar@acduticplly wecepibld salts, eb@rawreamaidas and pdhigsef the above

andet e paRd el eRaileagader abfartiht ooty 1 (%)

X(a) X(b) and X(c). Further preferred phar maceutical
conposi tions conprise conpounds of fornulas (Al), 15
5 (A2), (B1), (B2, (A), (), (D1), or (D2) OH Ow

Prefe'f@dl\()%gmmu&:e{l cyﬁlgoéiti%%s' co%pr%compomds of formulas (II1a) or (IIIb) or
(IVa) or (IVb)

e e

lla H b

10
wherein -Y is like defined above and wherein -X’- is X (a), X (b), X (c), and X (d) like
defined above. Preferably, -X’- is X(a), X(b) and X(c).

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

15 (A2), (B1), (B2), (C1), (C2), (D1), or (D2)
OMe
A2
OMe
wherein -X’- and -Y are like defined above and wherein -X’’- is

20



Al A2 Bl B2 OHOw HOMO HOI XYI X1~ Y/ x.x 11
MO X'YOHOWw d C2 D D2 wherein -X - and -Y are

WO 200&/080aii ned above and wherein -X'- is 20 WD PCT/EP2006/009152
2007/ 039111 PCT/ EP2006/ 009152 -16 0 00 | z~ayl~ JD~
Vf '~-YZ4 ON\V N O NNOI®NONS O ,.,s 000 OO
m=0, 1 HN H and wherein -Y is RBW-R RB R R4 ~

Z/ | t~SR5E -Ci Nt/\Z~-NN-<
R E@‘Q)& fi(
é‘
N
B Y ¢ \\
2 N RHL)\J\Sf N)l\ ‘*{O\(
0

o (o}
N— —

=01 M N N
and wherein -Y” is
R}  W-R? R® RS
$ VAR SLS /%7 g
/ — =R
\(HN)/\=,\R5 : _(NH t ; {NH}SL )t'\,\wI
&
g s \N_<Nj> N ) DR
g—(NHS NN s 7 A 'N)

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

The invention also relates to pharmaceutical compositions, wherein the compounds

are defined by formulas (A1) or (A2) or (B1) or (B2) or (C1) or (C2) or (D1) or

(D2)
10
OH OMe HO
Y'
Y /©\ Y : X7 ; "X
HO X e0 x~ OH OMe
A1 A2 B1
OH OMe HO
HO x“’Y /@\ | O; M
e

C1



5 N wherein all indices, synbols and substituents are

i ke defined above. The invention also relates to
Weprgedeut i cal conpositions, wherein the conpRCFEB2006/009152

are defined by fornul as (AI} or (A2) or (B 1) or (B2)

or (Cl) or (C2) or (D) or (D2) 10 OH Ove HO MeO ~

HO X,." MeO I X 11 x .Y/ X -,Y OHOw A A2 Bl B2

OHykYBinHR” Mo - -2k ¥is ldeHnddl 26 abovighdwheRbir N GH Ove

C C2 D D2 WO 2007/039111 PCT/ EP2006/ 009152 -17

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

wher ei -|sO czz N VOS OOGIOp
o /é\/u\ /(5\’( i
;’
B l\ 9 N I\ o
N ‘?z"”; ~ - Nﬁ\/ﬁ)J\f’ % s 1
o)
o] o) o]

O N— _
%‘)l\u/\/\c])/‘lc ‘?‘-»/\t,)ij\f’s E/<N)//<‘JJ gszg‘;
m H

H

5 and wherein -Y’ is

3

An; i é_(NH)ﬁr_@ é—(NH)’E; Eﬁ

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

Particularly preferred pharmaceutical compositions comprise compounds of formulas (E1),

10 (E2), (F1), or (F2)

Q Q e

wherein -X’’- and -Y are like defined above.
15
Very particularly preferred pharmaceutical compositions comprise compounds of formulas

(G1), (G2), (H1), or (H2)



10

15

5 and wherein -Y" is b-, 3WRR RS Raz RZ HNS
INHHSt -~NH)S't N wherein all indices, synbols and

wQ@Wwsntitent s are as defi ned as above. Parti cuPGF/ER2006/009152

preferred pharnmaceuti cal fgaosi tions conprise

conpounds of formulas (El);*®10 (E2), (F 1), or (F2)

OH Ove HO MO ICHO XITY MOl | XI11 YIC X, XY OH
' - Oand -Y  ar ld) ke

def i ned _above. 15 Very parti % pr ef er

phar tical conp | ons conpr @ cogvpoun;;’\ X"

Ygrahag ') da)( or 7y VO 2007/ 03§111X"

PCT/ EP2006/ 0091 - 18- Owve HO %O Y' MeO | OMe ~

Y~~ X~91( X,IX HO X' GH OWw Gl GHH H2 whereiH2 -X"-
is |like defined above and -Y" is RB WR2 V RO

wherein -X’- is like defined above and -Y”’ is
9
R  w-R? /é/f,R
) YR

r\/éﬁ 7R9 e
3\(HN)S/!\N¢' > (\/ri:)f%

with R® being CO,H, COjalkyl, COsaryl, CO,NH,, COsaralkyl, CH,SO;H,
CH,SO,NH,;, CH,PO(OH),, 1-H-tetrazolyl, CHO, COCH;, CH,OH, CH,NH,,
~ CHNHalkyl, CH,N(alkyl)alkyl’, CH,OCH;, CH,SH.

A further aspect of the invention are pharmaceutical compositions, wherein the

compounds are defined by formulas (G1) or (G2) or (H1) or (H2)

OH
Yll
‘YII
0 X OMe
G1

wherein -X’’- is as defined above and -Y”’ is
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20

RA KR7T ?~HN SRS HHNS NNV VRO RO KjR7 K- R7 S
I \ ~\ ?2~HN5 /s NNH RS ~( Swith RO being CO2H,
w@aparaiey  Cc02aryl, CO2NH2, CQRaral kyl , CH2SO3RT/EP2006/009152
CH2SO2NH2, CH2PQ(OH) 2, 1-H-{getrazolyl, CHO COCH3,
CH2COH, CH2NH2, CH2NHal kyl, "CH2N( al kyl ) al kyl ",
CH2OCH3, CH2SH. 10 A further aspect of the invention
are pharmaceuti ggl cgopositions, wherein the
conpounds are defyngd by formulas (G 1) or (&) or (H
1) or (H2) OjY.. XY X ~Y HO X MO X OH
W 4G & E=perein -X'- is as defined above
and -Y" is WD 2007/039111 PCT/ EP2006/ 009152 -19- R3
WR25R4 HHN) \RS RS Rs v v 7

v v

K 7 /éf"7

3 "/w " Z ; K\ \( "
\(HN)S/.\N) R:é\ NH)s’g

with R’ being CO,H, COsalkyl, CO,aryl, CO,NH,, COsaralkyl, 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,

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

These chemical compounds (E1), (E2), (F1), (F2), (G1), (G2), (H1) and (H2) are also new .

compounds for themselves.

All compounds as described before present the ability of modulating cell adhesion and
modulate selectin- as well as PSGL-1-like mediated binding. The compounds have the
ability to modulate the interaction of selectins with sLe*/sLe® and also the interaction
between selectins and tyrosinesulfate residues. Therefore they are useful for the treatment
of acute and chronic inflammatory disorders, as well as other medical conditions where

selectin mediated processes play a role.

The term “pharmaceutical” includes also diagnostic applications.

The term “pharmaceutical” includes also prophylactic applications in order to prevent

medical conditions where selectin mediated processes play a role.

The term “pharmaceutical” includes also applications, where compounds of the present

invention may be used as vehicles for drug targeting of diagnostics or therapeutics.
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SSI \I K\R\R HHN\r~S NRS NH'7 with RO being

C2H, CQ2al kyl, CQRaryl, CO2NH2, CQ2aral kyl, CH2SO3H,
WEHRSOPNH2, CH2PQ(OH) 2, 1-Htetrazolyl, CHO OBOMBP2006/009152

CH2OH, CH2NH2, CH2NHal kyl, .CH2N( al kyl ) al kyl ",

CH2OCH3, CH2SH, 5 wherein af?-indi ces, synbol s and

substituents are as defined above. These chem cal

In aC GiRiedd N Preférredl variaf2the (ifivdntion( %@vidésgp}lanﬁa@gﬁt’icaq leampositions

and (H2) are also new. conmpounds for thenselves. 10

compising: afrisesinens eampadr ofbfoamplar Gk B, pAZE dB ).t (B2)a601)i (§2), (D),

0 [ e a [ an dul ate selectin- as
(D2)M{EE[IHD@‘S§5,3§E£QE% H%le)’ ?rggfgﬁgh 05&{ ‘'ng. The conpounds
have .t he %Fi lity to m)czul ate the interaction of
The inyeption proviges phafragcepiical SOMPRFILENS KEMPFiSIBE £empgHNds of formulas
[
(1) QL) CIEFH Q1) SR RS phafF AR, PR DRI BR (B85 (o) or V&) or
(IVband chronic inflammatory disorders, as well as other
medi cal conditions where 15 selectin nedi ated
In apifmdiesspref@tal variasl ehe Tiheerdt®hMprphddsTphbatndceatdical compositions
i ncl udes al so diagnosti¢c applications. The term
comprising 3fleatt ong sPmPpPHRd ea&wﬁ)%(ﬁ@s EpRYI(BE)i(B2), (C1), (C2), (D1) or
(Dz)appl ications in order to prevent nedical conditions
where sel ectin medi ated processes play a role. 20 -

The.. " ropceutical ”. i ncludes al so.applications, ..
In a (AEIQRLLY pRIEP Bt s indiion B Bics uRPagrBeal Elapositions
ingedtiledsesnd & df dsraalla (W)OEX @s{FQs or
O apedt | ca. S 2007 0.39111(1%1&5 lzzgz%%g/ b5 52 -20 In
In a Very PhitRBlarl) RERFEE JaN &t R invERfor SYEAES Bﬁ‘axﬁfa@é’dtféﬁg%oempositions

phar maceuti cal conpositions conprising at |east
comprisiodihersbond compruad OARyrmulady]), (G HIYB8AH2)(C 1),

(C), (131), (D2), (E 1), (E2), (F 1), (F2), (G1),

(&), (H1), or (H2). The invention provides

pharmaceutical conpositions conprising conpounds of
The presdid irf@ntidn furfher Bfovided)a rRéthod bRhodilatidgl the bafing &f Plselectin, L-

preferred variant of fornulas (Il1la) or (Illb) or
selectip\pg)E-gelectin tgpgle”|ay shef and mapsipenrlfate egidugs comprising the step of

admihﬁYemEi f&napﬁa?i\éhfjgﬁ éﬁ‘e%hU@Ca‘i‘#&dn? %lf é‘tofgg&s(inlxei %Qr%pound having the
structure of formulas (Ia) or (Ib) or (Ila) or (IIb) to modulate the binding of P-, E- or L-
selectin to sLe* or sLe” and tyrosinesulfate. It has been found that compounds having the
formulas (Ia) or (Ib) or (Ila) or (IIb) shown above act to modulate E-, P- or L-selectin

binding.

As used herein the terms “alkyl” shall mean a monovalent straight chain or branched chain
group of lor2or3 or4or5Sor6or7or8or9orl0or1l or 12 carbon atoms including,
but not limited to, methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, tert-butyl and the

like. “Alkyl” are independently from each other and can be different or identical.
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conprising at |east one conmpound of formula (Al),
(A2), (131, (B2), (C), (C2), (131) or (D2). 10 In a
wW@200ri08larly preferred variant the invention PCHEPAEE009152
pharmaceuti cal conpositions_ conprising at |east one
conpound of fornmula (E 1),'%E2), (F1) or (F2). In a
very particularly preferred variant the invention
The RA@ViAAS SHARMEMELHbSCIIE ARY RickdHBEC afGRId FFtomlgs #hcluding, but
| east one conpound of fornula &Gi), (Xx), ﬁl ) or _
not lirpipgd tog phomd, prmapbthyl, i 2wpanhthydntleerenyle (1.8)-dihydeanaphthyl, indenyl,
. t L ati the .bindi f P-selectin, L-
ind el @%ﬁ ?'fr%fog{lp - g@ﬂé@?ﬁnﬁ;}?’%&g%@d%&sﬁea and
tyrosi nesul fate residues conprising the step of
adm nistering to a patient an effective anpunt of at

| east one conpound havinq the structure of fornulas
The term) “agglkyli’ Kalse calied anylalky!) shal) mean g uylagreup |aepdsideditagn alkyl

f. = - .S i t "0
oo, S, B, o RRGAL . B ChaAEAB, pirimt.
fluorbbanizyly dhheroBéhAyhr rohmbefdyd) icdobérzy), slkoxybeazylo(wherdih) “alkoxy”

sho above act to nodulate E-, P- or L-selectin .
mear; H@ﬂwgys AU e dSHEPRINY tThBUORY-n8eo-BItRYY." teshbtox et the like),

ent | chgj ran . | ar

hydrSBRHACR bfidt g, CPBRRRR, 2RISRy, O TRy imethyl
phenpimetizylGenipd), laploanyldthnd) 2rpheryleth@ls 1aphthgtethyil and et like,

met hyl, ethyl, n-propyl, isopropyl, n-butyl,
The sf®- tady | shatlemhéanb YOHO pod—{dr€0)-Alkideor —(@W- 8lbe «(C=0)-aralkyl
. . independently from each qther and can be different or
includignthut anot \miseso 2.0 3ommyl. PETEP2GUEPIOOYH SBOPropionyhe n-butyryl,

i i X | i G..and het clic
1sob&£fxgnm£1\aiid§l, b&all 4%%5ﬁ%¥ ¢hd Génd heterocycl i

tic groups’tnc not limted to,
phenyl , 1-naphthyl, 2-naphthyl, fluorenyl,
(1, 2) -di hydronapht hyl , indenyl, indanyl, thienyl,
benzot hi enyl . thi enopyridyl and the . like. 5 The term )
The tegpa|pi2§71|mac€1élil Y A%F¢ lgrsétsapﬁt}e;p) spnﬁ@ggl%lgs a?sy}lsed herein

refer9 [PHBsALRBHRIA A1t hndth Wbid AAURKRD NS d4ttirf GmiBEY altPhrodrugs of
limted to, benzyl, 1-naphthyl methyl,

the cpmpaphdshgf thet hxelsent ivensioobwhich| are.c withinoBensoppg of sound medical

. r gnobe | » 1 0dobenzyl .. al koxybenzyl (wherej.n ..

judeHT SO for SRR BHRRY S prtbsylub spdyg toxicity

irritati€i, -alleg@ bespbrede tanf WheONNe, RBmitbRshratetlith a RYA6Ra016 B8 t/risk ratio,
am nobenzyl, nitrobenzyl, guanidi nobenzyl,

and qffegtye fy their Hytended) usep e mpllrast thy IZppieriapiq forms, where possible, of
the cﬁ?ﬁ%%i&%br&s&%@@\%ﬂﬁéﬁéﬁ?@ tﬁ%é;‘%%&%}sgﬁ Iﬁ{é rezfﬂijveiyhr?on-toxic,
inorgafiCat)l -oagdayd acid addiGesalty off the compomids-aTthd fspdsent invention. These
salts can be prepared in situ during the final isolation and purification of the compounds or
by separately reacting the purified compounds in its free form with a suitable inorganic or
organic acid or base and isolating the salt thus formed. Representative salts of the
compounds of the present invention include the hydrobromide, hydrochloride, sulfate,
bisulfate, nitrate, acetate, oxalate, valerate, palmitate, stearate, laurate, borate, benzoate,
lactate, phosphate, tosylate, citrate, maleate, fumarate, succinate, tartrate, naphthylate,
mesylate, glucoheptonate, lactiobionate, laurylsulphonate salts and the like. These may
include cations based on the alkali and alkalineearth metals, such as sodium, lithium,

potassium, calcium, magnesium and the like, as well as non-toxic ammonium, quaternary
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including, but not limted to, fornyl, acetyl,
n- propi onyl, isopropionyl, n-butyryl, isobutyryl,
W@Rapasay benzoyl, 4-nitrobenzoyl and the | i KRCT/EB207¢/¢09152

term "pharmaceutically acceptable salts, esters,

am des and prodrugs" as used“herein refers to those

carboxyl ate salts, amno acid addition salts, esters,
amnidRiEes aadd fHhir Ugtiofs hO8dHEMPBMNdS00f 1infi€ed? €5 Mmmonium,

i nvention which are, within the scope of sound nedica
tetragthylasmeniugy t abeadthylamswniymcont asthybmine; i ssdévetbilamine,

. ' S, W ut_undue toxicity, .. irritation, allergic
trlmﬁ&%@nﬂ}seétrgﬁ%ﬁ%ﬂémr %‘E% ,amég%%ﬁg%rléliee with a reasonabl e
benefit/risk ratio, 20 and effective for their
i ntended use, as well as the zwitterionic fornms, where
possi bl e, of the conpounds of the present invention.
Examplgs ok the plasmasgeuticaliy pecepible; mopepiuici astarsy of e eampeunds of this
. 1nQr. j ni [ iLtion .salts of.the . .
invelWAHHAIE T, B G0 G5 aff o DR Wb n€ i (Goup s o straight
or braached ethaine chcceptable s@y dlog indh&lef CHals dndloCpéyddsnliaylctsters as well

ary i eiipuchas. ok ol B EBRDBERAL GinChe G Riets P Gl estr ae

Ui e . . . .
Prefe e B T e O PRI S pREGR Hhferioh ) b BBl dccording to
conveifitiagabmettmdpounds of the present invention include the

hydr obrom de, hydrochloride, sulfate, bisulfate,

nitrate, acetate, oxalate, valerate, palmtate,

stearate, |aurate, borate, benzoate, |I|actate,
Exari}ple$ Rﬁ'ag)ﬁanﬂa@&Ytic@Il?’ a&depfableS ndfRIoRR Gmifldi ¥ atSinpounds of this
. succinate, tartrate, naphthylate, nesylate,
inverfiancioplagde emades, derixed ifioin ematomja, Ipsimayy €4l Fhotat@, Saland Ce alkyl

. he | i,ke. T 0 i.ngluyd tl. ed
B RIS 58, Y SO A, RS0
are straight oiMbrangt@dashaingNin ©8lcasdiof sedBAREeS aficaNie hfehd MK also be in

as wel |l as non-toxic ammoni um quaternary WO ) )
the foryn of 839 101 MPWbEERA BB O GMtainng eperrindgam atp. Amides derived

. - . Limi to. DR .
romEBHAE € 0 LR ok bSO 5 TR ey amices
are prefeptelly lAanidee,of thei cahpyirasi 6fe thet prestity ird@htién may be prepared
et hyl am ne, and the Iike. 5 Exanples of the
accorﬁwﬁweamqt@&?ﬁ pethedsnt abl e, non-toxic esters of the
compounds of this invention include Cl, C2, C3, 4,
C5 and C6 al kyl esters wherein the alkyl group is a
straight or branched chain. Acceptable esters also
The ferro|“prpedn@®’ re€ds tmoneGir myprd awhpopinds that aee mpidiyetransformed in vitro

s B B S T S O e
formiias 123 & (Ib)or QUEP O WD), 0fort BQNPIE BNy drHNSR inCHoB&Yor in vivo

be prepared according to
metabolis?n. P g

It is also contemplated that pharmaceutically active compositions may contain a compound
of the present invention or other compounds that modulate or compete with E-selectin or

P-selectin or L-selectin binding.
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10 conventional nethods. Exanples of pharmaceutically
accept abl e, non-toxic am des of conpounds of this
WO poogfsdion i ncl ude am des derived from anmoni aPCPEP2986/§09152
Cl, C, C3, ¢4, C and C6 alkyl am nes and secondary
Cl, C2, C3, C4, C5 and Cb6 ufhfkyl amines wherein the
al kyl groups 15 are straight or branched chains. In
Pharini€egidslfy Ofacfif€0 ﬂ{é)\bsiﬁﬁhi‘e%ft e 2MpREeff®YindbRRdnP e chllprise  a
the formof a 5 or menber ed heterocycl e contai ni ng
pharmaecuticallyo geseptablncarried ded achenipoadd dfrformualasnil) aor (@), or (1la) or

0 R B R BB 5% SRS ppropris

nanoGRAReelN dendHmér) ok 6HEN tmit FHBERB1E 08 gﬁl/yeﬂ%/lé}{ee R&/cBH (PEG). The
accordi ng to conventional nethods. 20 'The term

pharmageygieal gtompgsitianst ¢f Baepresenhnventionpuam decledeapneoe more of the

' . S LN _vitro nd fr.om n- act i t .
compBRlighetihé BRXHAVE Rt UbiaP aoF RE AR Aol BB Bebther vin
one ohemakeVshysiadgitdlBs aCtepratde dakidrs,Oadfuvhias 6F vehicdhds, which are
for ex%nple by hydrolysis in blood or in vivo o o
collegiively, misized tojprein as gatjess, fororprenignehinigstionafor oral administration in

. 2 [ ' L1 .contain a
R L S R L
that nodul ate or conpete with E-selectin or
P-sel ectin or L-selectin binding. WO 2007/ 039111
PCT/ ER2006/ 009152 -23 Pharnmaceutically active
The compaitions, fan i“’r’i’é‘“bﬁ“‘é%&ﬁ nﬁiﬁ%ﬁt aigalt jehery orally, rectally,

REANVECEHirk ac rri copo
rre BRI Qg P || Rl AP sy
intragipigmatly. cintravaginallya cuermpertsnealtyadocatly (pawdedssoinbeerts or drops), or

dical | i at -particle dendrirmer,
= & WIEGB e IntR gt e ieegy SABIGRA GRURE. o1 ycol | (PEG).

The 5 pharnaceutical conpositions of the present

i nvention may include one or nore of the conpounds

havi ng the above structure (la) or (Ib) or (lla) or
Compositignst gitghleafos daraiereh injeationhmay rempriserphersiologically acceptable

qRhys) | C e canrd-ers, adi uvants or .

s B Ue Bl BB, A0 55 AT, e o
ascorbR® Gagid; i sodiumf gulfiegr eodiemalhydrjgesé i qufitef Ober2§Rlalcohol, EDTA),
. admnistrationin solid or liguid for for rectal or .
dlspe(%tbqse SPSPSHNPRS OF caulsionsyand pigelq pewders for reconstitution into sterile

injectable solution or dispersion. Examples of suitable aqueous and nonaqueous carriers,
diluents, solvents or vehicles include water, ethanol, polyol, (propylene glycol,
polyethylene glycol, glycerol and the like), suitable mixtures thereof, vegetable oils (such
as olive or canola oil) and injectable organic esters such as ethyl oleate. Proper fluidity can
be maintained, for examples, by the use of a coating such as lecithin, by the maintenance

of the required particle size in the case of dispersions and by the use of surfactants.

These compositions may also contain adjuvants such as preserving, wetting, emulsifying,
and dispersing agents. Prevention of the actions of microorganisms can be ensured by
various antibacterial and antifungal agents, for examples, parabens, chlorobutanol, phenol,

sorbic acid, and the like. It may also be desirable to include isotonic agents, for examples
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10 The conpositions can be adm ni stered to humans and
animals either orally, rectally, parenterally
W@ pWr03ehousl y, intramuscul arly, intradernal yPGFEP2006/009152

subcut aneously), intracisternally, intravaginally,
i nterperitoneally, Iocally‘%ﬁomﬂers, oi ntments or
drops), or as a buccal or by inhalation (nebulized,

sugafd! sctur RARIrde RhAYIR) hkelﬁr(ﬁ:@ﬁgéﬁ%!bgd)@ﬂ§n %F‘ihtqu_]le@tagfg harmaceutical
parenteral injection may conprise physiol ogi cal )P

formacare bt alroughts alenit | by dlopieseipfoagentn dglagings aksorptidnorfer examples
st.abilizers, ant i dants, preservatlves (e.q.

aluméfgwrrﬁ?[bo E\eé'fatﬁ ({)%‘?)iﬁtfﬂ sul fit sodi um hydr ogene
sulfite, benzyl al cohol , EDTA), di sper si ons,
suspensi ons or enulsions and sterile powders for
reconstitution into sterile 20 injectable solution or

If degir@dpgm@ fon mmmﬁﬂcgge distrthritionp the g@mp@uglsaqad be incorporated into

ents,or vehic

slow. orrlarge&? re g’ Car rt!%rlegrﬁ%ﬁ qeﬂvggl %ysﬁ%ms ia/&gl pé)[lpgnegrl W&{Hces Shposomes
and mﬂiw@ﬂlbbéb eTlTHe)g 4§ e, stertiligeal Gbr (;ﬂé] 1ebyl filtRtionStHidugh|£bacteria-
S

m xtures thereof, vegetable oils uch as olive or
retainipg I, Gir|by BeerpPrias seslizing agenisindbe &rm el athrilgswater, or some

othertdME @é&a@gqﬁgg‘ggm Pf&éﬂ, bYofike Pe mai nt ained, for

exanp e use o coatlng ®such as IeC|th|n by

t he nalntenance 25 of the required particle size in

the case of dispersions and by the use of surfactants.
ese conpo itiopns may al so contain adjuvants such as

Solid, 5%%1&? \f?%s ¢re} ﬁﬁm“lé?ﬁﬂt‘é’rlflwlﬁ@e Capitesy .%%@ﬁspw@ powders and
gran@8€ 1 Such §0@M‘§g)%%%knfo%s tHe aaflel oRhd Bk E Jﬂg‘ﬁ‘é adffixed with at

can be ensur vari ous anti cterla
least agrte] itwrtg austageryt sxcipent dwacpires), spchr abesm)dwm citrate or dicalcium

N TIONG CECHTEE K
mandifl af¥ %HiUl@ﬁClWl%Qﬂﬁ&é}ggélslﬁ)r e%FP Q%é%ﬁétﬁ?lcel‘l@lﬂse alglnates

sugars, sodi um chl ori de and t he Pr'ol onged
gelatings qoppvimyipyrolidane; sperosetsnd mnane(uéuhumauanm @ oarexample,

B A T I e —

tapiog® ktatdhp ali@inid adléséertath cc&kﬁﬂlef( choﬁfb@&nﬁfsﬁ)dﬁiﬂ ¥¢&bonate, (v) solution
i stribution, the corrpounds can be | ncorporat ed into
retardqr, s 6ot axampiesy Baratte () abserrfiancasceleratersras fayexamnle, quaternary

armnﬁh‘lﬁhl B&lrﬁﬂ@ﬁylg%erdn&f%%ergét g‘rgu%?. Zeaanpl?%?cegll alcqhol agc)i/ glycerol

m Ccrospneres
mondsndaratat(vnﬂ atlkorbert) aa ﬂnamdample;-kaolm andhbengorfitel ami (ixplubkyants, as
inc oratln sterilizin ents in th for{Pof )
fore F’It% 1 m siparatg, ma, e51 stearate, soll polyethylene glycols, sodium
lauryl sulfate and mixtures thereof. In the case of capsules, tablets, and pills, the dosage

forms may also comprise buffering agents.

Solid compositions of a similar type may also be employed as fillers in soft and hard-filled
gelatine capsules using excipients as lactose or milk sugars as well as high molecular
polyethylene glycols and the like. Solid dosage forms such as tablets, dragées, capsules,
pills and granules can be prepared with coatings and shells, such as enteric coatings and

others well known in the art. They may contain opacifying agents, and can also be of such
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ot her sterile injectable nediumimediately before

use. 10 Solid dosage forns for oral adm nistration
WO prditapsul es, tablets, pills, powders andPCT/EP2006/009152

granul es. In such solid dosage fornms, the active

conmpound or a prodrug is adeP’xed with at |[|east one

inert customary excipient (or carrier) such as sodi um
compbdifiGhsStha thdy Qﬁkﬁel{f{é aBRRSEMPoana or CompblihdsSinSa Ortain part of the

extenders, as for exanple, starches, |actose, sucrosg
mtesjilnabm in 4 Yelaperhinaoherahixamples of embasdding ogomposlumn*.eha can be used

exa X t hyl cel | yl ose, I nat es, .
are. GRS ABHGGe G VOGO REE  afisPoconiatindt oy also be in
microbhdapsitl@B CTorit Sif #SpropHiat&X MRl Bne & YR 0bf théliabove-mentioned
disintegrating agents, as for exanple, agar-agar,

excipightsi um car bonate, potato or tapioca starch, aliginic
acid, certain conplex silicates and sodi um carbonat e,
(v) solution retarders, as for exanples, paraffin,
(vi) absorption-accelerators, as for exanple,

Liquidiatiéyapar Jorad &6msthl rﬁdﬁﬁﬁi@ﬁbﬁtﬂﬁ inthide ) pbﬂﬁiﬂab&mcallr acceptable
agents, as for exanples, ce al cohol and gl ycero
emuMSWéat#mSesusewswr)s 8YPY Hé%@ lixirsgIn pdditiery imihleactive compounds,

the llfcﬂ.ﬁ’él HFsa@Q %1{&%'“1 I)r?talnamgn (ﬂlff%nté H&Hn%ﬁg{ wsed thef %E %1’1ch as water

Cl um stearate, mnmagne um st ear
or (Bhﬂrl sblyxmitsy eﬁdill)blhnﬁg gdgean| and snnlildifiers) asirfyt cﬁ:ﬂinblid; Ebtlﬁiy‘ldalcohol

iSopEH! AIFRSL B AR BAG A56ica) SEorHAB Deniyl benzoate,
prop?'léf Eeg'li'd?)@ ?ged?ftﬁenezglyégi '&n@t‘ﬁ?ﬁ?ﬁh%ﬁ@soﬁg ifl p%hgﬂullaﬂ'r cottonseed

e nay al’so be enployéd as l'ers in soft
oil, Emuudmutl dibccorgelerniak diapsail, eenudangl, erstepbirand sesame seed oil,

sl ey SO A BT sty sorvian

or nfixt@fesa¥ thedbls@bstancds, amaake lik& BedidRs suclpinkhihlﬂeﬁ’ts the compositions
granul es can be prepared wi th coatings and shel

can §l§eﬁn@1§ @ adwpntsc suehi agwering apenist wewdsifying mkdw@menwng agents,
opaci fyi ng agents, and can
SWC&F@@%‘?%@%&’@W%%% %9111 PCT/ EP2006/ 009152 - 25

conpositions that they rel ease the active conpound or
compounds in a certain part of the intestinal tract
in .a del ayed. manner. Exanpl es of enbeddi ng

SuspenpigBs it Hditiom g Gieapcthe %fg@zpunaﬁaemsmcynam suspending agents, for

S n a I
o LIRS R B AR L 61 S0
micmcryﬂ’mllmeodelhuhme,aﬂunmnunnmetalhydtoxﬁiee;bemtpnmnt&gar -agar, tragacanth or

mixtures of these substances and the like.

Compositions for rectal administrations are preferably suppositories, which can be
prepared by mixing the compounds of the present invention with suitable nonirritating
excipients or carriers such as cacao butter, polyethylene glycol or a suppository wax,
which are solid at ordinary temperatures but liquid at body temperature and therefore melt
in the rectal or vaginal cavity and release the active component. Dosage forms for topical
administration of a compound of this invention include ointments, powder, sprays and

inhalants.
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Li qui d dosage forns for oral adm nistration include
phar maceutically acceptable enulsions, solutions,

W@ eepesdibns, syrups and elixirs. In addition PGI/EP2906/009152
active conpounds, the liquid dosage forns may contain '
inert diluents commonly used®in the art such as water
10 or other solvents, solubilizing agents and

The €4Bive | EdBpcnentSisf MBI Rh®Rr SEAN cBhGABR with SPYHBMlogically
al cohol, ethyl carbonate, ethyl acetate, benzyl
acceplablstvrartierisad apy nbededquessrvatives ylfferseorgirgpallants as may be required.

-hutyl ene. gl ycol , . di net hyl f or mam de ils, i .
Ophha i FbnbiGiolh Bt pirimeEl SuapPaliRmh cowfir. Sidhsfiugigngyare also
contéhplated! ak bein@i Withifi @ Rbope 6f this ®e&itRn. 0i | and sesame
seed oil, glycerol, tetrahydrofurfuryl alcohol,
pol yet hyl ene glycols and fatty acid esters of sorbitan
15 or m xtures of these substances, and the I|ike.
ositio

The g?éligg&‘édss% Ele;é]rjgsretnt (%Ii \llf:lfllﬁnrtl}I icfﬁm %’ES%V\E? Ftl?cr%‘pogatgﬁ?lgt’oc (6)11n connected to

I ncl ude uvant s,

liposemek o hdrhi@stautel mUhe Erel GOliRGOMES., As BWERWnITE the art, liposomes are
fl avouring and perfum ng agents. Suspensions, in

genegally; dsriyRd depm phospholipids o6 B diid syhsianeemn Lapasomes are formed by

i fiar - | at ed .
T P e——
Any sionftoxtiephysiobogicallyraccemably aietdbolized tipid capatsie of forming liposomes

| um ni.ym net ahydr oxi.de, beptonite, agar-agar,

can b uyede AREHPTEIeNt FPTRPRTIHQsI hippsomesiona; G qaltaimding ldition to the
seledtinkindif® BRRELAISANSY the préstft ﬁ\:\/gxﬁﬂm, @ta%gfz@fzs's B%e%ﬁveé, g>§cipienw

preferably suppositories, wh can prepare
and fliexlikgy Thee praderpest higisls ofre tthe phospdelipidsrangnthieophasphatidyl cholines

e P P SR SR B S s o

art. Wax, which are solid at ordinary tenperatures but
liquid at body tenperature and therefore nelt in the
rectal or vaginal cavity and rel ease the active
conponent. Dosage forns for topical admnistration of

Non B FABBAEL e USRS TS Y ST B e (e

enzyR€ th&Ri24186rs O4iftibgRlantsY Bppropride forviie PESTRATANIS the caipdundd against
jl.e conditions with a physi o] ogi cal

degr%@ggét g%ﬁ?lréi dosage deveknal apivenivgrrdieniadbg vampq%ig?n of the present
155 0REOREL SR TBHE SO b RIS B
obtaigothet fesrsdatherapestic responsamfion tae gaisulae] cogpoisitionnarichenethod of
admfsnfzs%‘ggorgfﬂtleh ise eciter:](}/ %ggaigg rl'eve?, therefore, depends on the desired therapeutic
effect, on the route of administration, on the desired duration of treatment and other
factors. The total daily dosage of the compounds on this invention administered to a host in
single or divided doses may be in the range up to 50 mg per kilogram of body weight.
Dosage unit compositions may contain such submultiples thereof as may be used to make
up the daily dosage. It will be understood, however, that the specific dose level for any
particular patient, whether human or other animal, will depend upon a variety of factors
including the body weight, general health, sex diet, time and route of administration, rates

of absorption and excretion, combination with other drugs and the severity of the particular

disease being treated.
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The conpounds of the present invention can al so be
i ncorporated into or connected to |iposones or
wQarasHirated in the formof |iposones. As i sSPRIBRV06/DI1S2
the art, |iposones are generally derived from
phosphol i pi ds or other |ipird7substances. Liposonmes are
formed by nono or nultilanellar hydrated liquid
In pRiEla the cIRpoahs OF BROBRSEN o HEPHE VIRFLY Beal d yaricty of
disedsep raatogpabin8amination rind gellicpl senvgsitionaandadhesenl . Foflegample, the

resent. conpositions.in |iposone.formgcan contain, in .
comfOyiRe 656 FrRaL TSARLRT TR AN ey Ghp Geqt L fgat Chronic
ObstPIRN8NPulmibHAB} | Dfdease! @G)PD%,G héute Plufig CIny@y! VABI), cardio%ulmonary

excipients and the Iike. The preferred lipids are the
bypashaspleatsnitatery alistresh synshnersp bARDES)| Croholsi dissse, septic shock, sepsis,
chro %:??ﬁffﬁ%%@%%%?ﬁ%e?@e%&éﬁc{ha{?ﬁgg\ﬁq?ni% g,t %(}pll(glz '5de|vEt Et(i)sc,I Sartlcp rheumatoid

arthriy) and@repBifasiah i) asabet (ﬁd@ﬁﬂi&‘oﬂ@% He@rtGeRtlal Strékes, atherosclerosis,
bi oavai [ ability enhancing agent (e.q. enzynge ) )
and pgan Hansplants, atrﬁu%@acdéhﬂcg,) EnOBgAN gqnbtref,oaut@mnune diseases like

ot 85T SR HB s, ASAE IR oy b

I've©i in
diseasonpnsdchi @ise,0dn effectiveemnnint HF theeempomidsnatythb ereeht Bention is
sQ as.to obtain an anpunt of active ingredi ent that is

admigiytered piflerialoneqiagipartiah e Rbaanacentieallyrasiue eorapesidppigsepatient in
need' &} sudt %étfrr'lé}&'.llﬁﬁs_rﬁmﬁ hizan a3 cHB%P‘%\E}g{?fof the co %oruélds may be

adm ni stration. The sel écted dosage there
admigéyternd 40 @npdticet deseededf suvhr aimsintstratiorf Tlec tompourtdseof the present
. route of admnistratipn, on the desired duratiaon of .
el AL S IR AR R olnee St He iR Fpodiged gt cell-cel
adheSiont AS S8R E8mPBurtddi odulie Mhd BIRdAZIIME-SdI&dtRort sdectin or L-
host in_ 25 single or divided doses nay be in the range

seleqiiy, @y Joseasy Pt ik relelgd denthis iptseactipnimast potentialdyybe dreated by the

k4. O 3 ain such subnultiples thereof as

mwﬁr@%@éfﬁgﬁf"figﬁﬁﬁﬁg&hg}ﬁ the daily dosage. It will be

under st ood, however, that the specific dose |evel for
any particular patient, whether human or ot her

In aditidtBdo.betgd fou@ BRREImE RAteIGH d':e@fs%’chéfa i REh@6f various cancer cells,
i ncl udi ng the body vvell%[]i,hgenera heal th, sex diet,
b &t

includingeluag dind glen edncaries asthegn suggastssl that ofll adhesion involving

a [ n xeretion, conbi nation with othe r Ugs, . o
s PR GGRIN ¥ bl PR S5 Al bR 1 P inin
mighitbe akefil inWRaBent dI36he YorisTdfiar&d6/ 009152 - 27 In

particul ar, the conpounds of the present invention nay

be used to treat a variety of diseases relating to

The w8 lo?QH@ta.f:% ?r??ie(ﬁ@nlltg 'a%%tjdir{gefooﬁ{y RN gr %@'E%ﬁngﬂc or topical
For exanple, the
dermatological compositions with an effective content of active ingredient according to the
invention surprisingly enables effective treatment, but also prophylaxis of skin ageing

caused by extrinsic and intrinsic factors.

The invention particularly relates to the use of a compound of formula (Ia) or (Ib) or (Ila)
or (Ilb) or a stereoisomeric form thereof for the preparation of a cosmetic or

dermatological composition.
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conmpounds of the present invention may be
admnistrated to a patient to treat Chronic
w@er03dtl ve Pul nonary Di sease (COPD), acute | REGEHEP2006/009152
injury (ALI), cardiopul m)nar%g 5 bypass, acute
respiratory distress syndrone-(ARDS), Crohn's di sease,
septic shock, sepsis, chronic inflammatory di seases
such as psoriasis, atopic dermatitis, and rheumatoid
arthritis, and reperfusion injury that occurs
[ e
The gaxﬁéhrg\r’ﬂagcg o{q@gnétb\féaéﬁ?@f)ﬁ?dr (ZIL %T%l%ﬂ%&sorﬁ&lﬂ(kfo%‘i{lﬁi%oqscoﬁewonds to the
amoiirdti raquired atot obwaininke desieed assuli keingMitet icpsraetie |oerdrﬁ'hﬁtolog1cal

per cut aneous transl um nal [ o | ast ast hma an
commﬁtroaa%r@% plillsd e thig art s g@&?& ing dhis @ffeﬁhve amount, which
depeffi %Eﬂev&r%HV@gs&f tﬁé“r‘ﬁd (9{1 it 8% Pﬁ&f S| the time of this
I nvention Is m ni st er el t al one as part of'

applizatpdrar T cprovideahh yordet iof emagmtpuk:g tinothet cosangiiat ioe ndermatological

compG IR AET NS o S TvHisnbe Spponl SERRHRIR dpEoR(T) or
(I1b) Rﬁ‘ta| sﬁ;@émédﬁié?ﬁqgnﬂfthéé& B8 mﬁﬁﬁﬁérb@ﬁh arl Qﬁoﬁ%ﬁfé@&ﬁmg from

of the present invention may also be adm nistered t
0.001%ea 0%t hieweight paeferentifllyt 0.805 %040 3624 by weight amd more preferentlally
o 5 adh ion. As the present conpounds
from%{)jiuf’g? gb{"hé' %’F'ﬁ ‘'ng of E-selectin or P-selectin or L-
selectin, any disease that is related to this
interaction may potentially be treated by the
nmodul ati on of this binding interaction. In addition to
A TupBemESPEEARYCBNCaBIvtC WhMpesTionsgnasising, 2 gcmgppund qfcfgmula (Ia) or
r I
(Ib) ggggdgr&r QHI% S?Q%feﬁ‘%ogsg)%zlgnfoég éﬁéegéotfégh Qﬁ %t?caﬂ tolerable
companent] & g regcossieteallyayletablel coxpbiad fdrrsktnl”ﬁppmﬁhaﬁi. aSI s of
certain cancers and antagoni sts of sLea binding mght
be useful in treatnent of sonme fornms of cancer. The
use of the active ingredients according to the
The lafb&REs! FNeHR! vaou! E P?ntg fof @P! 101(?g§ca?i GhelhA! 8k osmetic
conpositions wth an’effective tent active
compasifroadicentding totlii myenigort Aee thiose gnnerailhy snoiyadeidsinnhk fields under

cons R B TR R o an S B oo ot the fay
phasé afdyOrafige o DVRNE1%8 rbypﬂé};hf:bﬂ(ﬂf)}e‘ferﬁﬁlyaﬁﬁﬁ 390 td '3@%“5? weight
of a conpound of formul'a (@) or (1b) or a)

relative tgshedptahweight ebihe spemetic ¢Q§mpﬂ5ttm§lr eof for t he
preparation of a cosnetic or dernatological
conposition. WD 2007/039111 PCT/ EP2006/ 009152 -28 The
anount used of the active conpound or a stereoisoneric

Thus{ ahidncbdigetROtomposiesP @RGkHdt contdi@ a non-toxic physiologically acceptable
medium that can be applied to human skin. For a topical application to the skin, the
cosmetic composition may be in the form of a solution, a suspension, an emulsion or a
dispersion of more or less fluid consistency and especially liquid or semi-liquid
consistency, obtained by dispersing a fatty phase in an aqueous phase (O/W) or,
conversely, (W/O), or alternatively a gel. A cosmetic composition in the form of a mousse
or in the form of a spray or an aerosol then comprising a pressurized propellant may also

be provided. Also the compositions may be in the form of a haircare lotion, a shampoo or
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amount required to obtain the desired result using the
cosnetic or dermatol ogi cal conpositions. One skilled
WO poorl3d1tart i s capabl e of evaluating this effRCI/ERM06/009152

anount, which 5 depends on fhe derivative used, the
i ndi vidual on whomit is ap Pred, and the time of this
application. To provide an order of magnitude, in the

hair COEdRbNeE, 2NigURT BREGIPSbapla tr@&mgq%hsnd P RRRRA Ic&&ni Br gel for
the invention, the conpound ormula (la) or (Ib) or

cleansingzhe pair. thybylasoalsgbetretihecfmon’élnalcdﬁmnhanma@afa my
be adm nistered in an anount representing from 0.001%
to 40% by weight, preferentially 0.005%to 30% by

The 5GlElic, ROMPRSHIGRT 198 (o BRERIA, RS alsBoFRImpESe one or more other
1ngré8%ﬁ@s°%kﬁdll‘l9n§m9m§@!i' il e ﬁelﬁ?%@&ngoﬁsfldér%d'ﬂ“ @1dctéd) £ among

la) of b) or a stereolsonmeric form
formuhepwfddan@satfoﬂ msatncor@ucwﬂdtase alr| gily-phaseathlickeners or gelhng

oxnTROGEAS B, 85" D8 5 82, S-SR, st

parti€le$TBeheas fiftrall HEofPANR ﬁ‘l'lé?g o€ PigrhiBHs wmuRs erHle of Aif@bhisicles or
conposition according to the invention are those

nanogafigles) nrysmnvaaefwgrm%élyﬂr@om oy elistrolytesn seutealizeisdacidifying

d.tion is an sio
orbAERe B SPGBl UL, SBppeify. gotmers, in
partlﬁﬂ% bytensblible an dvzﬂéleﬁleptﬁbble fuiiofiicy Yohionks) %akivniee b Ainphoteric
0 rel atlve to the total weight of the cosnetic
film-EQyming PelyBists, mHAral enpreas salis; ehelaiinggenisomixiness thereof.
contain a non-toxic physiologically acceptable medium
The ¢asmetie spmpesitipps nay bc osdeltornhibitithe mikge-intlanamatoay cycle. Thus, the
prese%?ﬁl\)e&?(%ﬁ Ql];rs]% %eﬁnat%h&) sanf Itcgﬁlposg étgfgctﬁ%]?%fso e? gwglpoundnﬁfyformula
(Ia) @niibysorofila)for {1I1BP ofl b SRRESi sciieritf fofBl eRbf Hfét$$s fidddi fdr the cosmetic
consi stency and espem ally liquid or sem-liquid
treatmgpiar cpspedc prophylaris of Bycigrigiangiateyy sonditieys. phase in
an aqueous phase (OW or, conversely, (WO, or
alternatively a gel. A cosnetic conmposition in the
formof a nousse or in the formof a spray or an

Cosnamccmniposilmms cmnpmlilg agomr;])pumissiufomam (p)aR€IY) R (IIEPRYE (1Ib) or a
| so so.the conposjtions may be in the
sterehpieris FouHaFEOE it {SGRPG I e SHRMHS IS oF SoFnefoprophylaxis
of skiAdeRIRANALOP hdnsic ?a%td?@hlre ﬂ%bﬁéc@gﬁfhe éﬁegehﬂfﬁ'vgntﬁfn IIntrmsw

solid soap, d treating mask, or a foam nd cream or
factofsoespopbiblentorr ﬁkg;lntdgelngaw gerEhieallynprp gmingneddeteminiuets irmluwding age,

horm%galh ?a ‘3}({? psychoﬁl)glcar?acgors

Beside cosmetically inactive ingredients the cosmetic compositions of the present
invention may also comprise one or more cosmetically active ingredients with beneficial
action on the skin. Thus, the present invention relates to cosmetic compositions comprising
a compound of formula (Ia) or (Ib) or (IIa) or (IIb) or a stereoisomeric form thereof and at

least one further cosmetically active ingredient, e.g. an UV-blocker or proteins.
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The cosnetic conpositions of the invention may al so
conprise one or nore other 5 ingredients usually
weprogedl in the fields under consideration, SBCHEPE6/009152

fromanong fornulation additives, for instance

aqueous- phase or oin-phasé3 hi ckeners or gelling

agents, dyestuffs that are soluble in the nmedi um of
Derﬁﬁ@lo@&%ﬂ@éMﬁoﬁ@éﬁ!@&irﬁﬁbﬁﬁhg & QohfpouRd@of if6in@ifla YBS bradb) or (Ila) or

m neral or organic fillers or pigments in the formof
(IIb) e rap steredisonaerio rform athersaf tand| @t legst s \dgrmatolgically tolerable

nces,,. hydrpt opes .Q Lectrolytes, neutralizers

compdill 6 °F 9 ReRAT GlerIE ShirPoyint op JE AFRICAEOR, are also
subjétibPtheGnvehtibhoni ¢ or anphoteric surfactants, polyners,

in particular water-soluble or water-dispersible

ani oni c, nonionic, cationic or anphoteric

filmform ng polyners, mineral or organic salts,

[ o reof ... Th osnetic .
Demg%gn%g}sc%’t’l‘?oﬁog%nfﬁl% g@h@éﬁéﬁ? oIhlgﬁ hlgagll tbet hueec? PR S dermatological
compositionsi distdlrainhereyare Videsticall ol She cbemetifadls edleraily @dbipdients as

al so relates to cosnetic conpositions conprising a
defined A BURMVERI9Dr nul a 15 (1a) or (Ib) or (I1a) or (11b)
or a stereoisonmeric formthereof that is used for the
cosnetic treatnent or cosnetic prophyl axis of
m cro-inflammtory conditions. Cosnetic conpositions
A furthep eimbbdignent afnthsuimdentiorf arenddranaidlagicalr cqrhpgsitions( ddmaprising a
or (,1 or a_Stereois ric rmthereof thaf is )
comiuat] Gpriph LHSHPLOr HERH ) OF 2 Shgqraenc fomm thereof that is
used F6ARE HerdatSlogiédl tRhtniht, MeAMROIBGicRARE[BsBYr BeHatdISdical prophylaxis
factors are al so subject of the present invention.
of micra-inflamimatdracomditonsesponsi bl e for skin ageing are
genetically programmed determ nants i ncludi ng age,
hornonal status, and psychol ogi cal factors. Beside
In pertisutat iheainkgntionamivers adermatopgioah tempdisitions watprising a compound of
conposi ti.ons t he esent 25 invention nma | sp
o) w6 UBhar Siak g 6T Sha tiectopesic s eigs oy wed for the
dern$itd15¢iBR MRhintdn! derM&ibioRital BiakiRisSé dermadtbpical g?rggﬂpl%ﬁr‘é Rt itching
invention relates to cosnmetic conpositions c rising
and skin @ggingieaiised by extninsia fedtery. Ftringip Yaaters (in¢lade emvifdnhizntal factors

. 0Or _a. stereoisoeri orm.t hereof and at east on

in oy Bo R BONEIEN iyl R The i oBREnS co.tg 3y &t or 0 amy

othet¥adiativnk @ime¥phexi® peiluitton, Woua8é) ihf238dds] traumatisms, anoxia, cigarette
PCT/ EP2006/ 009152 - 30 Dernatolgglcal conposi tions )

smoke, finrmenalgstatus pEsRMmse fto fextormal fagtors) neuropeptjdesr elertremagnetic

r . ) . S, eqi i m- e ... .
e, e iR SR SOLORY | kSR S Asohl), Fepgve s
exprassitarsnrtapingpesitions, al psyahdlegicalngaessond. f or skin

applications, are also subject of the invention.

In addition to dermatologically inactive ingredients the dermatological compositions may also
comprise dermatologically or pharmaceutically active ingredients. Thus, the present invention
also relates to dermatological compositions comprising a compound of formula (Ia) or (Ib) or
(IIa) or (IIb) or a stereoisomeric form thereof and at least one further dermatologically or
pharmaceutically active ingredient. The dermatologically or pharmaceutically active
ingredients that can be used for the dermatological compositions described herein are defined

as the cosmetically active ingredients defined above. Dermatologically or pharmaceutically
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5 Dermatol ogically tol erabl e conponents that can be

used for the dermatol ogical conpositions described
wWheog/odel i dentical to the cosnetically tol er abCHEP2006/009152

conponents as defined in this invention. 10 A further

enbodi ment of this inventiodlare dermatol ogi ca

conpositions conprising a conpound of formula (la) or

ivel ingreBients! eAdentidaP H i |gFedi in thi
st Bl e be el B Ry E AT E e defined in his
inventiemt nent, der mat ol ogi cal di agnosi s or dermat ol ogi ca

prophylaxis of mcro-inflanmmtory conditions. In

particul ar the invention covers dernatol ogi cal
Anotherolsjedti ofh theC preserit Shﬂ@ébnmamuﬂdtohfgicaﬂioﬁ@bﬂ?b@ Corprising a

or (| or la) aor (1] or a stereojsonmeric form
compopttforpie (R50r T at (18 ari{ b5 o HereoisamPRRfom thercof and atleast

| aqi . o . N

one B8 TRkiclGELAIR, & fHRhaculil oy MRS ol RLALOATh tha i i
useddit the deintatélagita tseatnient, rdensatologmal diagnosis of detenatological prophylaxis
¢ env_if.Igf)nrrer%t al f&ctors in general; nore particularly
Of MIGIORNT ARy CQOYIPR- exposure to the sun, to |ight or

to any other radiation, atnospheric pollution,

wounds, infections, traumati sns, anoxia, cigarette 20
In parfisular, therprevsal MYeRtion relates de misrmatologicak cempagitions comprising a

com &ﬁ{d%?omrl%‘(g@%f&eg) ?g %Iga)et;ergfélbg Q@Q%Bisgmerfi . Fdrlqlstg?reof and at least

ravity, essi ve consunption
one flirthehdénnatalegiedliyt orvphafraadeaticallg xapties iigesdient shaegemgd in that it is
chol ogi cal, stressors. | addi ti to

usedgfgf %?%@é%&%ﬁ%‘ﬁ Bn?tﬂlﬁg’éali AENOSIS OF Hermatologlgari prophylaxis

of itdRRg ARk RgeRL AR BF ickirdfie lys.al so conprise
dermat ol ogical'l y or pharmaceutically active

i ngredients. Thus, the present invention 25 also

N L6 A RSSO ORI B By
Therafos¢, ethe prasemeimiventioar atsd indateoto dethandlogiedl sdongreitivns thprising a
T e TR T
one Rfrthiy ?mn'n _ ﬁ?él%&o&x!ﬁ@ﬁcaﬂ?'&c@@e g RHichPEnardderized in that it is used

der mat ol ogi cal conpositions descrirbed herein are
for thegasmetic angkdermatobagsabtreatmbntyand cosmetici and dexmasolpgical prophylaxis of

. def.i ned above, r mat ol.0qi.cal | v, or .phat maceutically WO
skin 3550 R0 ErorrgBbey G068 SrlRR o1 i ent s
can be identical to the cosnetically active
Lngredients as. defined.in.this invention. Another )
Anoltgp jeef@)@&renf i %fsegaﬁ{m?wem PIgResi 7 ADF rRIERARCAf a cosmetic
comBEMIRABY Ry £UMHoufid BFfofmula (1a) or (Ib) or (I1a) or (IIb) 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 (Ia) or (Ib) or (Ila) or (IIb) or a stereoisomeric 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
(Ia) or Ib) or (I1a) or (IIb) or a stereoisomeric form thereof, based on the total weight of the

composition is subject of this invention.



conpound of forrmula (la) or (lb) or (Ila) or (Ilb) or
a stereoisoneric formthereof and at |east 5 one
WO enoreeriider mat ol ogi cal |y or pharmaceuti cal | y BECT/ER2906/009152

i ngredient characterized in_that it is used for the
der mat ol ogi cal treatnent, d%@natological di agnosi s or
dermat ol ogi cal prophylaxis of mcro-inflammtory

A ﬁﬁtﬁ@ﬂb@b&%als' WitR ﬁrﬂrb&!ék %r, th& B?e;ﬁfa%ﬁﬁrﬂf d AMBAIdI0 cal composmon
rel ates to dermatol ogi cal nposi tions conprising a

by rmesmgcm n@mpomdwﬁfqrm 4 €y) or (Ib) oy (da) Qﬂ (I#) @ra gtetdojsoareric form

ol.soneric f rLm.t re d at | east
therefollﬂ"rt @a%e PRt 478 J%ﬁlf{){eyo °‘§FP3’?%°&&R‘%“8 Iaf?‘]{aSY‘?'@éauy further
phmhﬁ@@ﬁﬁhﬂﬁhmﬁhﬁﬁg&ﬂ&hmzed inthat it is used for the
der mat ol ogi cal treatnent, dernmatol ogi cal diagnosis or
der mat ol ogi cal prophylaxis of itching and skin ageing
caused by extrinsic factors. Ageing of the skin may
Many|of shd composats bf the presdit iavéntionahay rbersyntiesizedéhiecording to the
fllextrlnsui %ﬁﬁtors Therefore, the present invention
ollowjng gengral SYUheHE SSReMES- o1 ogi cal composi ti ons conpri si ng
a 15 conpound of fornmula (la) or (Ib) or (lIla) or
(I'lI'b) or a stereoisoneric formthereof and at | east
one further pharmaceutically or cosnetically active
i ngredi ent characterized in that it is used for the
cosnetic and dernatol ogi cal treatnment and cosnetic and
der mat ol ogi cal prophylaxis of skin ageing caused by a
conbi nation of intrinsic and extrinsic factors.
Anot her enbodi nent of this invention is a process for
the preparation of a cosnetic 20 conposition by
m xi ng a conpound of formula (la) or (lb) or (lla) or
(I'l'b) or a stereoisoneric formthereof, at |east one
cosnetically tol erabl e conponent and eventual ly
further cosnetically active ingredients. In
particular, a process for the preparation of a
cosnetic conmposition by mxing a conpound of fornula
(la) or (Ib) or (lIla) or (lIlb) or a stereoisoneric
formthereof, at |east one 25 cosnetically tolerable
-conponent and eventually further cosnetically active
i ngredi ents, wherein the conposition includes from
0.01%to 20% by wei ght of conpound of fornmula (la) or
Ib) or (lIla) or (IIb) or a stereoisoneric form
t hereof, based on the total weight of the conposition
is subject of this invention. WO 2007/039111
PCT/ EP2006/ 009152 -32 A further aspect deals with a
process for the preparation of a dermatol ogi ca
conposition by mxing a conpound of fornmula (la) or
(I'b) or (Ila) or (Ilb) or a stereoisoneric form



thereof, at | east one dermatologically tolerable
conponent and eventually further pharmaceutically
WQR7He1ihgr edi ents. 5 Many of the conmpounds oOPCTE/EB2006/009152
present invention may be sygéhesized according to the
foll ow ng general syntheticC”sChenes. WD 2007/039111
PCT/ EP2006/ 009152 -33- SCHEMEI 0 R3 Fnoc-Cl 0 R3 HO
SGHEMEt or 10% aq Na2CO3 heterocyclic HO cyclic or
backbone heterocyclic 1, 4-di oxane backbone NH2 2
POL & d DIEASF&Q;J;;.DCMDI\/F QR3 1 / OR3 I
Peyeiicdt he OLp cyeh é.@j&y POL ~Jcy¢ 1
pes¢rpogeiic Cy (5 neHone
PR HOow Neo | H,QanPMF O OMVE

NHFmoc

POLC DIEA
"1 DCM/DMF
3 O
o] R3
o] R? ®
® piperidine o cyclic or
POL— ) 0O cyclic or -~ POL ) ) heterocyclic
@ cl heterocyclic DMF @ backbone
4

5 NHFmoc
NH,
o
MeO OH
DIC, HOBt N/\/\ﬂ/
DMF H o
6
OMe
(o] R3 o} R3
p o cyclic or lic or
o2 I o heterocyclic HFIP/DCM HO ﬁﬁféfozycuc
@ backbone —_—— backbone
HN_ _O HN_ _O
8
NH NH
OMe
o o OMe
OMe OMe

In SCHEME 1 an amino acid of type (1) is reacted with Fmoc-Cl in dioxane under basic
conditions (10% Na;CO; in water) to the corresponding N-Fmoc protected acid (2).
Carboxylic acid (2) is immobilized to a 2-chlorotrityl chloride resin (3) to form the solid
phase supported 2-chlorotrityl ester (4). Deprotection of (4) with piperidine in DMF gives
amine of type (5). Further reaction of amine (5) with carboxylic acid (6) under standard
coupling conditions (DIC and HOBt in DMF) gives amide (7) which is easily released
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PCL - p cyclic or heterocyclic HFI P/DCM HO cyclic or
het erocyclic backbone -W backbone HN O HN O T 8 NH
WORPO789114 OV OV p | \ Ove OVe I n SCHEME 1 RGI/EPRI0A@009152
acid of type (1) is reacted_with Fnoc-C in di oxane
under basic conditions (IIQ%BHZCCB in water) to the
corresponding N-Fnoc protected acid (2). 5 Carboxylic
fromaké eksindvith He'xﬂl‘iiﬁibisbﬁt%ﬁaﬂdl’ éHFﬁ’)(iH |d§U}‘ﬂ)&5hfefHanE b §bthfiSarboxylic

resin é 3) to formthe solid phase supported
amdszofctbip@ Bt Altegratizely &V’ @Mlmeﬂtyrbmompmmb-lﬂfeﬂ()d)caxhodhmlde (EDC),

e S5 P LA, RS e o e
for tt&teﬁhﬁldab&aplﬁigtrﬁildti@ﬂ sEpNThé spiibestPdqueed sh@h ih SOP¥ME 1 leading

gives amde (7) which is easily rel eased

to coppenndsiokel (8) pEretEmip oetued 16 the Y44 bp e Hecks diker{ Lputrmay be
HF t
geneidf§ AopHEL B} 30RERRAPGL ofecfH i b BLENbALATE BABSOIR and & Ni-

functién: ( 3- dlnethylan1nopropyl) N-et hyl carbodii m de (HDJ
triethylam ne and 4-di nmet hyl am nopyridine (DVAP) in a
chl ori nated sol vent may be used for the am de
coupling reaction step. The synthesis sequence shown
SCHEMESCHEME 1 | eading 5 to conpounds |ike (8) is not
ongy reduced,to the Y-H buil ding bloqys l'ike (1) but
may be genqrally applied to all oth Y-
bearing a carboxyl #
Z 2 01 R8s, GHeE: HO cycl INg

ic 1 BBr ®€a peterocycl

HN_ _O
2 2 Bfs ne 2 H,0 \E%\
8 9

OMe OH
(0] O

OMe OH

In SCHEME 2 carboxylic acids of type (8) are reacted with boron tribromide in
dichloromethane at —40°C to obtain after following aqueous workup corresponding
demethylated acids of type (9). The synthesis sequence shown in SCHEME 2 leading to
compounds like (9) is not only reduced to X-Y-H and Y-H building blocks like (8) but may
be generally applied to all other X-Y-H and Y-H type building blocks.
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HNOHNO 2 HO8 T 9 NHNH -1,11g O O OH OV OH
10 In SCHEME 2 carboxylic acids of type (8) are
WO 2We0edinvi th boron tribrom de in dichl or omet PEHEP2D6/009152
-40C to obtain after follow ng aqueous workup
correspondi ng denet hyl at e ati ds of type (9). The
synt hesi s sequence shown in SCHEME 2 |l eading to
SCHEMBApounds |ike (9) is not only reduced to X-Y-H and
Y- H bui lzdi ng bl ockoMel ke (8) Endg-neray 1laube general ly

HaN ifedto al | otheg X-Y-H ane,N-H typelbuil djng _ R

E|M§;l«z§foé7/ 0 > mogi@ X ENEX

3 ,10R7 Owvk X | p  HZNPMAP CoiE’ 3/ A CO,Et
N 10 O_ R MeO DMAP'WeO / ~ \~C¥PEt p / 11 2127 Ove

12 LioH\ H/R7 THE/ MOH/ °~ CO2H MO 13 |In SCHEME
3 an aniline of type (10) is remeted under inert

at nosphere condi HPns with N H o R
N - ( 3- di net hy azinq}p,meggyl )“-AI\OL th gh@)@jﬁ%cgzgm,
- e /
13

triethyl am ne, o]

In SCHEME 3 an aniline of type (10) is reacted under inert atmosphere conditions with
N’-(3-dimethylaminopropyl)-N-ethyl ~ carbodiimide = (EDC), triethylamine, 4-
dimethylamino-pyridine (DMAP) and carboxylic acid of type (11) in dichloromethane to
give an amide of type (12). Further hydrolysis of ester (12) with aqueous LiOH in THF and
MeOH leads to carboxylic acids of type (13).

SCHEME 4

1 BBF3_ CH2C|2
-78°C

OMe OH
7 H R7
x y O—yR N N 00—/
| N AUS . : S | RN $ H
Ve o/(‘;/\fol/ | //k)\cozH 2 HuO Ho //\[c])/ | //k)\coz
13 14

2

In SCHEME 4 carboxylic acids of type (13) are reacted with boron tribromide in
dichloromethane at —40°C to obtain after following aqueous workup corresponding
demethylated acids of type (14). The synthesis sequence shown in SCHEME 4 leading to
compounds like (14) is not only reduced to X-Y-H and Y-H building blocks like (13) but
may be generally applied to all other X-Y-H and Y-H type building blocks.

The present invention is furthermore illustrated by the following representative

examples.



di met hyl am no- pyri di ne (DVAP) and carboxylic acid of
type (11) in dichloronethane to 5 give an am de of
WO 909&/08912) . Further hydrolysis of ester (12) WEHEP2006/009152

aqueous LiCH in THE and MQOH | eads to carboxylic
acids of type (13). SCHEME W 7 1 BBr3, CH2CI2 OH 7
07k \ NOR-78C\ NOO "1-4 MeOIl / I °~ QO2H 2 H20
HOI CO2H ---x OF 13 g&aAlipip ;SCHEME 4 carboxylic
acids of type (13) are reacted with boron tribrom de
in dichloronmethane at -40C to obtain after follow ng
aqueous wor kup correspondi ng denethyl ated aci ds of

3-[4-(3;,pPDihgdpoxyTenzeylnntine)-butyeylasrine]-bérzoic acid ZHEME 4
| eading to conpounds like (14) is not only reduced to

and X-Y-H and Y-H building blocks like (13) but my be
generally applied to all other X-Y-H and Y-H type

5 3-[4- SJDihﬁgrotilyQ%lﬁio llﬁm-ﬂi)eblﬁ&?ﬁﬁmmb]nﬂ%i@&lﬂ fethyl ester (22)

urthernore ill ustrated by the fol
representative exanples. WO 2007/ 039111
PCT/ EP2006/ 009152 -36 EXAMPLE 1

scHEmES (3, 5- Di hydr oxy- benzoyl am no) - but yryl am no] - benzoi

c acid (21) and 5 O
3 [ 4- (3, 5- Broeydr oxy- bepzoyl am ne)<Byryl am noj - be 20|
acl d mabdhynaest er (2 SCHEMVE @0 Fnoc- Cl {‘j
Hoi » HO
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- POL
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DCM/DMF
NH, NHFmoc NHFmoc
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® O DMF
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POLO/U\Q Meo\©)(N OH
N _
6 O o)
HN.__O OMe ®
- POL4 )10
DIC, HOBt <48
1 DMF 18
9 NH
2

NH

0 OMe
HFIP/DCM
e ﬁ/Q p
OMe 1BBrs, CH,Cl,
o -78°C
H -
+
H o H
HO 20 (0]
(o) N
YO\”J,\/\/ OH

MeO 22 (0]

Step 1: Dissolve 3-Aminobenzoic acid ((15); 1.00g, 7.30mmol) in 1,4-dioxane
10 (12.0mL) and 10% aqu. Na,COj3; (20.8mL) and add Fmoc-Cl (2.26g, 8.76mmol). Stir the
reaction mixture for 2.5h at rt. Add 1M aqu HCI (42.0mL) to the mixture and extract with

EtOAc (3 times). Wash the combined organic layers with 1M aqu HCI, water and brine,

extract the combined aqu layers once again with EtOAc, dry the combined organic layers
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10% aqg Na2CG8 HO3 \ | POL~i | ~OI ~ HOI / U 15
1,4-dioxane 16 / DIEA |1 / DCM DWMF 17 NH2 NHFnoc
WORPI0891pi peri dine O DVF POL ~i Ol MeO N OH PCT/EP3006009152
SsoHNOI, O EOGw POLiI QO DC, HOBt p~I 19 DW

18 NHNH2 OOWwe HFIP/DCMEH OV / O Y& OH | N'lv
N(OH Ow 1BBr3, CH2CO2 HHO21 0 O-78C+ OH O

with N2,30Varld rdenfoVB s8IvERQIkRr Rducdd peésurdi@Phid 162 Brlde Prbduct is washed
with ice cold EtOAc and dried in oil pump vacuum to obtain (16) as a white solid (1.61g,
61%). No further purification. [M. Nichifor; E. H. Schacht; Tetrahedron; 1994; 50; 12;
3747-3760]. '"H NMR (400MHz, DMSO-d¢): 4.31 (t, 1 H, J = 6.6Hz); 449 (d, 2 H, J =
6.6Hz); 7.31-7.45 (m, 5 H); 7.56 (d, 1 H, J= 7.6Hz); 7.60-7.70 (br.m, 1 H); 7.75 (d, 2 H, J
=7.3Hz); 7.90 (d, 2 H, J = 7.3Hz); 8.11 (s, 1 H); 9.88 (s, 1 H).

Step 2: Dissolve (16) (180mg, 0.5mmol) in DCM (0.5mL) and DMF (0.25mL) at rt
in a pre-dried tube, add DIEA (0.52mL, 1.5mmol) and add this solution to
2-chlorotritylchlorid-polystyrene (3) (82mg, 0.13mmol (loading 1.6mmol/g)) which is
preswollen before in DCM (0.15mL). Shake the reaction suspensions for 14h at rt. The
resin bound product (17) is washed with DCM/MeOH/DIEA (17+2+1, 3 times), DCM
(once), DMF (3 times) and again DCM (twice) and dried in vacuum. [i.e. Novabiochem®
2000 Catalog; 2000; S15-S18].

Step 3: Suspend complete amount of resin (17) from step 2 in DMF (0.4mL) and
piperidine (0.1mL) and shake it for 1.5h at rt. Washed resin bound product (18) with DMF
(3 times) and DCM (3 times for 30min) and dry in vacuum.

Step 4: Complete amount of resin (18) from step 3 is preswollen in DMF (0.8mL)
for 20min. Dissolve acid (6) (158mg, 0.59mmol) and HOBt (90mg, 0.59mmol) in DMF
(2.8mL) at rt, add DIC (75mg, 0.59mmol), stir for 15min and add this solution to the
preswollen resin (18). Shake the resin suspension gently for 20h at rt. Wash resin bound
product (19) with DMF (3 times) and DCM (4 times) and dry in vacuum.

Step 5: Suspend complete amount of resin (19) from step 4 in 1.5mL of
DCM+HFIP (2+1) and shake for 45min at rt. Filter the remaining solution of and wash
resin once with DCM . Repeat cleavage procedure and washing once. Evaporate solvent of
the combined filtrates under reduced pressure to afford crude product (20). No further

purification.
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MO H 22 0 Step 1: D ssol ve 3- Am nobenzoic acid ((15);

1.00g, 7.30mmol) in 1,4-dioxane 10 (12.01) and 10%
WQWw7/0p2CO3 (20.8nlL) and add Fnoc-Cd (2. 26g, PCT/EP2006/009152

8.76mmol ). Stir the reaction mxture for 2.5h at rt.

Add 1M aqu HCl (42.0Om) to the nixture and extract

wth EtOQAc (3 tines). Wash the conbi ned organic

| 38/@[)% gfﬁ@fdlw G rddClion YRddie iARA zﬁihzﬂl%us N-’z)gtﬁl%%he?@fSuspend

nbl ne llayers once again wth
compj@tn‘@nwgrjt Qﬁ guds C0) aper step\d 12 aohyddeesIREM (2 OmL) cooled it to -40°C

and i PEF @Gféog(a’ﬁ’ o axrmioD. kg DErEtiof e fr R Hbrc, 20 a

-25°@asd mnm/mm?ccm@ akspwitdRNatep AR i onhsf‘stﬁ?hhg B1Bwed by MeOH.
vacuumto obtain (16) as a white so (1.61g9, 619.

Remoys soliyenhundas ieduced arasgire. Etmfy theceruele prodEct by preparative RP HPLC

R e TR A —

butyr&laldlmd] Ben?’zof? ?SE)(Q;% (8. gdé,, 49% roveb SHiteps). afd GC{A (3 S-Dihydroxy-
benzqylgmg)o) bylfyg]z)la{ndno]?egzcglg racldﬁngth;g§sterg2§)_|_53( ng,16%)ove95 steps) as

i oy BRSSO SR PR 0251

2H, faBSHAMRI4DIER H,0. 5 817Hz);16.54rhrls) mn)d 6376c(br RixHEG.44 (ddp 1 H, J,

= 83302 gt o daPig b ¥brhror a9, T o | B e Eitaahdo (ors. 1 1

(22): Qﬂfﬁ@ﬁuﬂt ) ﬁ%/%(db B 51 &ha eJL*’resH?% lahy ?P 29y IS:PS 65%&')53 94 (s,

The “resin bound product

3 H)vé-4h(tbev Hembﬂﬁn) O6U7A«@s+2 H,3 =t 2.0Ek);, 780 1 @d®§ 1H|2M:7 77 (d,

N R T R TN

Step 3: Suspend conpl ete anmount of resin (17) from
step 2 in DM (0.4nL) and piperidine (0.1nm) and
shake it for 1.5h at rt. Washed resin bound product
(18) with DVE (3 timesEXAMPBER (3 tines for 30nin)
and dry in vacuum 20 Step 4: Conplete anount of resin
(18) fromstep 3 is preswollen in DV (O 8rrL) for

(-4 BB RO it Lo Al Bipetyatn T M e 8 nifF0n)

059mml) stir for 15mn and addthls solutlontothe
pr%k? é sin (18). Shake the resin suspension
gentl 0 at pt. Wash resin bound

HN
AN
HO

According to the procedure described in EXAMPLE 1 {4-[4-(3,5-Dihydroxy-
benzoylamino)-butyryl]-piperazin-1-yl}-acetic acid (23) is obtained as a yellowish oil
(6.8mg, 14% over 5 steps). '"H NMR (400MHz, CD3;0D): 1.96 (quint, 2 H, J = 6.7 Hz);
2.54 (t, 2H, J = 6.9Hz); 3.41-3.51 (m, 4 H); 3.90 (br.s, 4 H); 4.12 (s, 2 H); 6.46 (br.s, 1 H);
6.74 (d; 2 H, J= 2.0Hz).
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15

product (19) with DM (3 tines) and DCM (4 tines) and
dry in vacuum 25 Step 5: Suspend conpl ete anmount of
WO 2@i7a3qi1e) fromstep 4 in 1.5nm of DCMtHFI P PCHEP208610D9152
shake for 45mn at rt. Filtﬁr the remai ning sol ution
of and wash resin once wt Repeat cl eavage
procedure and washi ng once. Evaporate solvent of the
conbi ned filtrates undergxgtumgegi3pressure to afford
crude product (20). No further 30 purification. WO
2007/ 039111 PCT/ EP2006/ 009152 -38 Step 6: (The
followi ng reaction is done in an anhydrous N2
4-[44BPeBjhydrexy-benznydaniinod-buty rylamimedribenzait acidu@d) ( 20)
fromstep 5 in anhydrous DCM (2.0nL), cooled it to
-40C and added BBr3 (0.15nL, 1.59mmol). Shake the
r eSCHEME Fuspension for | h at.-40C, 2h at -25C and

30m n at +5C. Add drgRpw gl er under vi gor ous
stirring foll owed Ve CH 5 denove sol vent under
reduced presour urdfy the crude product by
preparative r1“II‘3LC (gradient, water/MeCN 95:5) to
obtain 3: , 5- Di hg&r oxy- benzoyl am no) -

but yryl'am ~benzoic acid (21) (8.9ngy, 19% over 5

steps) and 3-p4- (3, 5- D hydroxy-

benzoyl am no) - but yryl am no] - benzoi ¢ acid net hyl ester
(22) (3.0ny, 6% over 5 steps) as white solids both.
1H NMR (400MHz, CD30D) (21): 2.03 (quint, 2 H J=7.1

Acc&a}nﬁz 2t00 1t1{et ,prlaQed%Jf& Qiesc?xbédrlz )m %)@KMI*LEFE 1H: 4. flzr (3,5-Pihydroxy-
benz_’py}amnnq)) buiye'l@mpo] bgnzﬂlc? a@M)M) $ qtgaipdd ag aH;vhue sohd (1 2mg, 2%

over(s 3559 H il fgomry. cbioid: 18 s Sk ' Borid 52 ¢, 2w, -

7. 8}Fz)5ﬁa7 (t 3H4Z'=(6 6H2); +d44l(br s61 ﬁ?lza a5 3b1954 2(I§) 7 A ) 2 1§ A3 8.3Hz);
J = 2.0Hz) OHz); 7.44
799(@2H+l| 833HZBle) 777(d 1H , J=76Hz);
7.83 (br.d, 1 H J =18.1Hz); 8.28 (br.s, 1 H. 15
EXAMPLE 2
{4-[4- (3, 5-Di hydroxy- benzoyl am no) - butyryl ] - pi per azi n-
1-yl }-acetic acid (23) EXAMEKB4HO o HN

5-{4-[2-(2,4-Dimethoxy-phenyl)-acetylamino]-phenyl}-2-methyl-furan-3-carboxylic
acid ethyl ester (27)

and

5-{4-[2-(2,4-Dimethoxy-phenyl)-acetylamino]-phenyl}-2-methyl-furan-3-carboxylic
acid (28)
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HO 23 NN O \/ 20 HO According to the procedure

described in EXAMPLE 1 {4-[4-(3,5-D hydroxy-
Wh Wz 0%41ahi no) - but yryl ] - pi perazi n-1-yl }-acet i cPEEB006/009152

(23) is obtained as a yellowish oil 25 (6.8ng, 14%

over 5 steps). 1H NWR (400|vﬁ|9,- CD30D): 1.96 (quint, 2

H J =6.7 H); 2.54 (t, 2H, J= 6.9Hz); 3.41-3.51 (m
SCHEME® : 3.90 (br.s, 4 H; 4.12 (s, 2 H; 6.46 (br.s, 1

N, 8. 74 (d; 2 H dme2. OHz) . eM@H2P07/ 03Q4a1
PP006/ 009152 139 ADPLE, 18
4- [ ~2O0_hydr oxf- BEnz gy '
c acid (B SGHEMEZ O AN _ gg%an O @e®H 24975
Accordi ng %ﬁéthe proce®ure descri bed in EXAMPLE 1

y

4-14-(3,5-D dr oxy- CO,Et
benzoyl am no) - but yryl am no]enhbenzoj_lc acid (24) is

obt ai ned as a whbtie solid . 2R, N2% over 5 steps).

1H NVR (4@DMHz—EB3GBY: 2[037( qdl nt = 6. 9Hz) ;

2.52 (t, 2H, JTHFM® 7 \2id AP (t 9< 6. 6Hz);

6.44 (br.s, 1 H; 6.75 (br.s, 2 HE
8.3Hz); 7.99 (d, 2 H J= 8.3Hz). o
5-{4-[2-(2, 4- Di net hoxy- phenyl) -acetyl am noJ -
met hyl - f uran- 3-carboxylic acid ethyl ester (27) and
Step 1: (The following reaction is done in an anhydrous N, atmosphere.) Dissolve
EDC hydrochloride (117mg, 0.61mmol) and triethylamine (85uL, 0.61mmol) in anhydrous
dichloromethane (2.0mL) and stir for Smin at rt. Add acid (26) (84mg, 0.43mmol) and
DMAP (8mg, 0.06mmol) and stir for 10min. Add ethyl ester (25) (100mg, 0.41mmol) and
stir the reaction solution overnight at rt. Hydrolize the reaction solution with saturated aqu.
NH4CI followed by water, separate layers, extract aqu. layer with dichloromethane (3
times) and wash the combined organic layers with water and brine and dry with Na,SOs,.
Remove solvent under reduced pressure. Purify crude product by preparative radial
chromatography (silica gel 60PF, EtOAc/CyH 1+1) to obtain 5-{4-[2-(2,4-Dimethoxy-
phenyl)-acetylamino]-phenyl}-2-methyl-furan-3-carboxylic acid ethyl ester (27) as a
yellow solid (153mg, 88%). [K. C. Nicolaou; P. S.”Baran; Y.-L. Zhong; K. Sugita; J. Am.
Chem. Soc.; 2002; 124; 10; 2212-2220]. '"H NMR (400MHz, CDCl;): 1.34 t,3H,J=
1.2Hz); 2.61 (s, 3 H); 3.63 (s, 2 H); 3.81 (s, 3 H); 3.89 (s, 3 H); 4.28 (q, 2 H, J = 7.2Hz);
6.48-6.53 (m, 2 H); 6.77 (s, 1 H); 7.19 (d, 1 H, J = 8.1Hz); 7.42 (d, 2 H, J = 8.6Hz); 7.52
(d, 2 H, J=8.8Hz); 7.60 (br.s, 1 H).

Step 2: Dissolve 5-{4-[2-(2,4-Dimethoxy-phenyl)-acetylamino]-phenyl}-2-methyl-
furan-3-carboxylic acid ethyl ester (27) (150mg, 0.35mmol) in MeOH (0.5mL) and THF
(8mL) at rt and add 1M aqu LiOH (3.6mL, 3.6mmol). Stir reaction mixture 18h at rt.
Quench reaction mixture (cooling bath) with 2M aqu. HCI. Extract the mixture with
EtOAc (3x), wash the combined organic layer with brine and dry with Na,SO4 to obtain 5-
{4-[2-(2,4-Dimethoxy-phenyl)-acetylamino]-phenyl } -2-methyl-furan-3-carboxylic acid
(28) (136mg, 97%) as a white solid. '"H NMR (400MHz, CD30D): 2.66 (s, 3 H); 3.65 (s, 2
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5-{4-[2-(2, 4- D et hoxy- phenyl ) -acetyl am no] - phenyl } - 2-
nmet hyl - furan- 3-carboxylic acid (28) W 2007/039111
weEgn/eRaon6/ 009152 -40- SCHEME 8 H2N Ove EDCMI/EENB6/¢49152
OHEt3NN\ 11 + MOl / ODNMAP MOl O27 1 /| O 25
26 DCM CO2Et OREt Ove H tfbH\ N\ THF/H20 MO / O
I / O 27 -- C 281 CO2H Step 1. (The foll ow ng
. 1806, 30);i3 i 629 @RNYdy oS- B! sph . -
D Pe £t Rodr b o e (1 A TP e iR 59 @ 1 .
2.3He);i6 gl &dD)né. 18€8.1 HoJ 683ide)) 7i6d (arhkl)ir ous 5
di chl oronet hane (2. On.) and stir for 5mn at rt. Add
acid (26) (84ng, 0.43mmol) and DMAP (8ng, 0.06nmol)
and stir for 10m n. Add ster (25) (100ny,
0.41mmol ) and stir theESég%{PiLEnst sol ution overnight at
rt. Hydrolize the reaction solution with saturated
aqu. NH4Cl1 fol l owed by water, separate |ayers,
extract aqu. layer with dichloronethane (3 tines) and
5-{4-[Rr$h4iDibyd vonyr- plechyd)-acetylaming]eplenyl -2 methpk- fuand-Jcanboxylic
. dry with Na2SO4. 10 Renove sol vent under reduced
ac'dgﬁéssure. Purify crude product by preparative radi al
chromat ography (silica gel 60PF, EtQAc/CyH 1+1) to
obtain 5-{4-[2-(2, 4- D met hoxy-
sc”qmg:egnyl ) - acet yl am no] - phenyl } - 2- net hyl - f ur an- 3- car boxy|
acid ethyl ester (27) as a yellow solid (153nyg,
88%Me [ K. ,C. Nicolaou; P. S. Baran; Y.-LoHZhong, K
Chem Sd®@Br; @G002; 124,

CDC13): 1.3%C(t, 3 H, .2 o
s, 2 '~ 3. 81 (190 . ;
= 7%“!—?2% A |/
COxH CO,H

(The following reaction is done in an anhydrous N, atmosphere.) Dissolve 5-{4-[2-(2,4-
Dimethoxy-phenyl)-acetylamino]-phenyl}-2-methyl-furan-3-carboxylic acid (28) (100mg,
0.25inmol) in anhydrous DCM (2.5mL), cool the solution to —78°C and add dropwise BBr;
(95uL, 1.01mmol). Stir the reaction mixture for 30min at —78°C and after slowly warming
up for additional 2h at rt. Add dropwise ice water, separate layers and extract aqu. layer
with DCM (3 times). Wash combined organic layer with brine and dry with Na;SOj..
Purify the crude product by preparative RP HPLC (gradient, water/CH3CN 95:5 to 5:95) to
obtain 5-{4-[2-(2,4-Dihydroxy-phenyl)-acetylamino]-phenyl}-2-methyl-furan-3-carboxylic
acid (29) (30mg, 32%). '"H NMR (400MHz, CD;0D): 2.65 (s, 3 H); 3.62 (s, 2 H); 6.33 (dd,
1 H, J; = 83Hz, J; = 2.3Hz); 6.39 (d, 1 H, J = 2.3Hz); 6.89 (s, 1 H); 7.02 (d, 1 H, J =
8.3Hz); 7.62 (s, 4 H).



6.48-6.53 (m 2 H); 6.77 (s, 1 H; 7.19 (d, 1 H J =

8.1 Hz); 7.42 (d, 2 H J = 8.6Hz); 7.52 (d, 2 H J=
W@2@Hp391117. 60 (bras, 1 H). Step 2: Dissolve  PCI/EP2006/009152

5-{4-[2-(2, 4- Di et hoxy- phen%%) acetyl am no] - phenyl } - 2-

nmet hyl - furan-3-carboxylic drd ethyl ester (27)

(150ng, 0.35mmol) in MeOH (0.5nL) and THE 20 (8nl) at

rt and add 1 M aqu Li OHg&AMPLE ¢3- 6nmol ). Stir

reaction mxture 18h at rt. Quench reaction m xture

[ m [ .
St F R RS apftay £ lbrin Sbhenytf-2 b bRy 23 Hfsbopiic
acidlg@0)ne and dry with Na2SO4 to obtain 5-
{4-[2-(2, 4- D met hoxy- phenyl ) - acetyl am no] - phenyl } - 2- ne
thyl -furan-3-carboxylic acid (28) (136ngy, 97% as a
V\:h%éﬁ @gl{é)d "H NMR (4000MHz, CD3OD): 2.66 (s, 3 H);
E WD 2007/ 039191 PCT/ EP2006/ 009152 -41 H);
3.83 (s, 3 H,; 3.86 (s, g 6.54 (dd, 1 H Jj =
8.3Hz, J2 = 2.3Hz); ©.5 1H J= 23Hz); 6.91

(d, 1H); 8 ( J=8.3Hz); 7.64 (s, 4 H.
EXAVPLE MNH
5-{4- [20( 4-'Di hydr oxy- phenyl ) - acet yl am nol

5 - phenyl } - ®Hnet hyl - f uran- 3-carboxylic acid (29) SCHEME
90O HOHH N1BBr3, CHZCOZN -78*COOIl OO
MeO 28 2 H2O 29 HO CO2H CO2H 10 (The fol | owi ng

reaction is done in an anhydrous N2 atnosphere.)
Accobling db \the prdcédfiR-ded¢ribed in EXAMPLE 4 5-{4-[2-(3, 5-Dimeth0xy phenyl)-

T (T L T R

(13819@%1‘% o@@M stesgolH NMRI2OONMIERNCDYOD)8L68 18 38¥ 3.65 (s, 2 H); 3.81

W se Br 3
0 (s, 6H) 43(t1HJ 2.0Hz); 6.58 (d, 2 H, J = 2.0Hz); 6.92 (s, 1 H); 7.65 (s, 4 H).

EXAMPLE 7

5-{4-[2-(3,5-Dihydroxy-phenyl)-acetylamino]-phenyl}-2-methyl-furan-3-carboxylic
15 acid (31) '

SCHEME 11 HO

According to the procedure described in EXAMPLE 5 5-{4-[2-(3,5-Dihydroxy-phenyl)-

20  acetylamino]-phenyl}-2-methyl-furan-3-carboxylic acid (31) is obtained as a white solid
(57mg, 55% yield). '"H NMR (400MHz, CD;0D): 2.66 (s, 3 H); 3.57 (s, 2 H); 6.22 (t, 1 H,
J=2.0Hz); 6.35 (d, 2 H, J=2.0Hz); 6.91 (s, 1 H); 7.65 (s, 4 H).
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(951AL, 1.0 mml). Stir the reaction m xture for

30-mn at -78C and after slowy warm ng 15 up for
WQaWwrosanel 2h at rt. Add dropw se ice water, BEPEPHDE009152

| ayers and extract aqu. Iay;a'NI with DCM (3 tines).

Wash conbi ned organic layer™Wwith brine and dry with

Na2SO4.. Purify the crude product by preparative RP

In thé RIHowWiSE, 3k Sreparatieh 6F intdritelialB iddéseribedd) to obtain
5-{4-[2-(2, 4- D hydr oxy-phenyl ) -acetyl am no] - phenyl } - 2-

(s m sl AR 2y e Rfdda pycthyf eifiitasy” ;1
6.33 (dd, 20 1 H, JI = 8.3Hz, J2 = 2.3Hz); 6.39 (d, 1
H J=2.3Hz); 6.89 (s, 1 H; 7.02 (d, 1 H J =

.77.62 (s, 4 H. 25 WD 2007/ 039111
sc"%ﬁ@zooal 009152 -42 EXAMPLE 6 5-

{4-[2- (3, 5- D net hoxy- phenyl - acet yl am no] - phenyl } 7/2-

MUran-ﬁasarbom (30) PEHTMENE 10-B\0 0
S ), —S5—OH™ACRroT digrg bﬂepT‘Oted'UT‘E’d

EXAMPLE 4 5-{4-[2- (3, 5- D gt hoxy- ph&@yd)) - NH, 43

acet yl am no] - phenyl } - 2- met hyl - f ur ani3- campoxylic acid

(30) is obtained as a white solid B8Ny, 85% over 2

steps). 1H NWR (400MHz, CD30D): 2.4 s, 3 H,; 3.65

(s, 2 H; 3.81 10 (s, 6 H; 6.43 (t, 1 H J = 2.0Hz);

6.58 (d, 2 H J=2.0Hz); 6.92 (s, 1 H,; 7.65 (s, 4

H) . EXAMPLE 7 5-

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

Ste_pnf]: ?ﬁ{é %61?6\&/1”?1& L g e aln?lydr](')%s 2|agm$)§pjf2ere.) Dissolve

thiophene-2-yl-acetic acid methyl ester (41) (2.0g, 12.8mmol) in anhydrous chloroform

(9.0mL) and glacial acetic acid (9.0mL), add N-bromosuccinimide (2.3g, 13.0mmol) in
portions and stir the mixture for 3d 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 1M aqu. NaOH and water and once with brine and dry it with Na,SOy. Purify
the crude product by preparative radial chromatography (silica gel 60PF, CyH/EtOAc 5+1)
to obtain (5-bromo-thiophen-2-yl)-acetic acid methyl ester (42) as a yellow oil (2.46g,
81%) which is used without any further purification. 'H NMR (400 MHz, CDCl;): 3.71 (s,
3H);3.75(s,2 H); 6.67 (d, 1 H,J=3.8 Hz); 6.88 (d, 1 H, J= 3.8 Hz).

Step 2: (The following reaction is carried out in an N, atmosphere.) Ethanol (3.7mL),
tetrakis-(triphenylphosphine)-palladium(0) (289mg, 0.25mmol) and Na,CO; decahydrate
(4.0g, 14.0mmol) dissolved in water (5.2mL) are subsequently added to a solution of 2-
amino-benzeneboronic acid hydrochloride (910mg, 5.25mmol) in toluene (52mL). Degas
the reaction mixture carefully (5 times) and flush with N, again. A solution of (S—Bromo-
thiophen-2-yl)-acetic acid methyl ester (42) (1.17 g, 5.0 mmol) in toluene (4.5 mL) is
added. Degas the mixture again (5 times) and stir for 22h at 100°C. Partition the reaction
solution between EtOAc and brine and extract the separated aqueous layer with EtOAc (3
times). Wash combined organic layer with water and brine and dry it with Na;SOy. Purify

the crude product by preparative radial chromatography (silica gel 60PF, CyH/EtOAc 5+1)
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SCHEME 11 HOOH OOONH 31 OH According to the
procedure described in EXAMPLE 5
WG2¢40203911 3, 5- Di hydr oxy- phenyl )- 20 PCT/EP2006/009152

acetyl am no] - phenyl } - 2- net hxl -furan-3-carboxylic acid
(31) is obtained as a white $olid (57mg, 55%vyield).
"H NVR (400MHz, CD3OD): 2.66 (s, 3 H); 3.57 (s, 2 H);

to otpig - (Samind phers hiopBE by ki id ML (42458 brown o

(634G SEHI0GENIER (400 ME3 ADCIha. M) bil)g83 (shd H); 3.92-4.07 (brs,

p td.Q I nternedLates js i : _ .
2 QTR RHRE B el 0 BiTR /25y b &L i e 7.2
(d, 18816+ 3.648)); 7.3CHEVE HLJ, © 7.0HMBR Pqi.(ﬁﬁ;@?)m gad,m@!/,b./. =Ch6 Hz,

O S OW --0 41 42 B(OH)2 NH2 43 N 5 Step 1: (The
J~2=18HDwi ng reaction is carried out in an anhydrous N2

at nrosphere.) Dissolve thiophene-2-yl-acetic acid

5-(2=A thiro-pls¢iyl)-(hidp hénz-Dgarhby Beracid)methy hedterd@dsy s
chloroform (9.0n) and gl acial acetic acid (9.0m),
add N-bronosuccinimde (2.3g, 13.0mol) in 10 portions
and stir the mxture for 3d at rt. Add water to the
SCHEMECI4i on m xture, separate |layers and extract the
aqu. layer wth dichl oronethane. V\ashﬁbi ned organic
| ayer several tinmes with a 1 M aqu. and wat er

ané nce with brine and d it with Hz Purify \
t rude,,pr t by pr Aﬂﬁati r adi hr oma OMe
Briist$t c g’gl 6&%&,—@%!/ OPg Diae _— g

0 H>S04 4 O Pd(PPhs)s NH, O

NaHCO, 45

Step 1: Dissolve 5-bromo-thiophene-2-carboxylic acid (1.50g, 7.24mmol) in MeOH
(10mL) and add conc. sulfuric acid (0.39mL, 7.24mmol). Stir the reaction mixture for 20h
at 75°C. Cool mixture to rt, remove solvent under reduced pressure and resolve the residue
in EtOAc. Wash this organic layer 3 times with 5% aqu. Na,COj; and extract the combined
aqueous layer with EtOAc. Wash the combined organic layers with brine and dry with
Na;S04. Remove solvent under reduced pressure and dry the residue without further
purification in oil pump vacuum to obtain ester (44) as a white solid (1.48g, 92%). 'H
NMR (400 MHz, CDCl3): 3.85(s,3 H); 7.05(d, 1 H,J=4.0Hz); 7.53 (d, 1 H, J=
4.0 Hz).

Step 2: (The following reaction is carried out in an N, atmosphere.) Dissolve tetrakis-
(triphenylphosphine)-palladium(0) (510mg, 0.45 mmol) and ester (44) (1.97g, 8.91mmol)
in DME (16mL), degas the reaction mixture carefully (5 times) and flush with N,. Add 2-
(4.4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenylamine (2.15g, 9.80mmol) and a 1M
aqueous NaHCO; solution (27.0mL, 27.0mmol), degas the reaction mixture again carefully
(5 times) and flush with Nj. Stir the mixture for 18h at 95°C. Cool the mixture to rt,
partition between EtOAc and water and extract the separated aqueous layer with EtOAc (3
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to obtain (5-brono-thiophen-2-yl)-acetic acid nethyl
ester (42) as a yellow oil (2.46g, 15 81% which is

W@ awd/osdithout any further puri fication. 'H NVRCHBR2006/009152
MHz, CDC13): 3.71 (s, 3 3.75 (s, 2 H; 6.67 (d, 1
H J= 3.8 Hz): 6.88 (d, 1145:1 3.8 Hz). Step 2: (The
follow ng reaction is carrled out in an N2

timesH WRSIPERHBinkd GidaaRahydrIvitiboine and dry it w1th NaZSO Purify the crude
tetrakis- (trlphenylp osphi ne ggﬁ | adi um( 2%

prodist b fash yhramtmms@e@ Sl bV EOAOS Tl ctmmm B)2-amino-
ohen OGS I DLABLSL. %) 20h) e upseaushLl v afdef o &) 1o

on o

NMH‘IM@OMHIZOCD%)(QSQ(HJB }5) 270078t 3, 2!H tm:usrse (521} 7.13-7.21 (m,
thereactlon m xture careu (5 tinmes) and
2 ET dded I g e T Ok 5 8 (861 Ho B bbby
t hi ophen-2-yl)-acetic acid nmethyl ester (42) (1.17 g,
5.0 mol) in toluene (4.5 nL) is added. Degas the
m xture again (5 times) and stir for 22h at 100C.
5-(f£Awhinboihenye2-fdahyl-faitan-3odaiboLylidadidatsth { of- (@amg
bri ne and extract the separated aqueous |ayer with
Et OAc (3 25 tines). Wash conbi ned organic |ayer with
water and brine and dry it with Na2SO4. Purify the
SCHEMEO® product by preparative radial chronmatography
(silica gel 60PF, CyH EtOAc 5+1) WO 20Q\i4,039111
PCT/ EP2006/ 009152 -44 to obtain

MeoLé (2 am no- p%@%é) t hi ophen- 9+ tic acMifk
éasa 0|I 51% 1HN
E 3. 73 . (s ; 2= X

bro , H;, 6.74 (3

Mz, J2 = 1. Hz); 64692 ( H ’ﬁg
1 H J=3.5Hz); 7.11 (t HJ: J2 = 1.5
Hz); 7.23 (dd, 14 H, J, 7.6 Hz, 5J2:1.5 Hz) .

5- (2- Am no- phenyl ) - t hi ophene- 2-carboxylic acid nethyl
ester (45) SCHEME14 OB, ONH2 a\ Ow Br / OH MOH

Br SSO OH2ZSM 44 O Pd(PPh 3)4 NH2
Step 1: (The following reaction is carried out under exclusion of light.) Dissolve 2-

d’1
d 1

methyl-furan-3-carboxylic acid methyl ester (3.60mL, 28.5mmol) in chloroform (20mL)
and glacial acetic acid (20mL) and add NBS (6.90g, 38.8mmol) portionwise in between a
period of 95min. Stir the reaction suspension for additional 19h at rt. Add water to the
reaction mixture and extract the aqu. layer with dichloromethane (2 times), wash the
combined organic layer with 2M aqu. NaOH, water (3 times) and brine and dry it with
NaySOj4 to obtain 5-bromo-2-methyl-furan-3-carboxylic acid methyl ester (46) (4.90g,
78%) as a red brown oil. No further purification. '"H NMR (400 MHz, 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(PPhs),
(1.26g, 1.09mmol) and 5-bromo-2-methyl-furan-3-carboxylic acid methyl ester (46)
(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
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NaHCO3 45 10 Step 1: Dissolve
5- br ono-t hi ophene- 2-carboxylic acid (1.50g, 7.24mol)

WO pooRegH11 (1 OrLl) and add conc. sulfuric acid (BCBBPR1006/009152
7.24mmol ). Stir the reaction mxture for 20h at 75C.
Cool mixture to rt, renove-4®6tvent under reduced
pressure and resolve the residue in EtOQAc. Wash this

rulf H0E LT ES N 0 A

EtOAomhxitmetthe agadayer MatheEtOAd (Ghtithes)nwashnttle dombiset lorganic layer with
Na2SO4. Renpve sol under. reduced pressure and dr
watef Fal 118 IRt WO ep Pt RERTY 16 obftRest o PTHSB?tIrLYp‘fﬂ%

: e e ol id _ _
chol BB iR B0SBITAC CH1 5 9 it SRl s menny
furan-3-cabokyligacid n@thyd ste (493 (2.35g, #684) a3a yeHo@-bipvn splid. 'H NMR

X I i react, [ i e t i
0o g Chchlered . s Sy ebEE e dfigd C7 e, 1187 an 1
H, J;(= 8 6 0y =R ERRiTe) (doal Hadi +188%z, (3BT HZS. 45 ol )
and ester (44) (1.97g, 8.91 mmol) 1 n DME (16nl),
degas the reaction mxture carefully (5 tinmes) and
flush with N2. Add 2-
2-Yhiophéhex2-ykphenmamine (48) 3, 2] di oxabor ol an- 2-yl ) - phenyl a
m ne ;2. 15g, 9.80mmol) and a 1M aqueous NaHCO3
SCHEME 1®&n (27. OrL, 27. Omvol), degas the reaction
m xture again carefully 25 (5 tinmes) and flush with
N2. Stir the mi xPune_for 18h at 95C. Cool theyixture

BrlOgt, par o ®el wegpp), Qicand wa afid_ext r act
tfe pepar atueous——l—a—y—e;—W—t—h—Et»OA
2067/ 039111 RETHgR2006/ 009152 -45 ti mes sh

conmbi ned organic layer with brine and d{}y it with
Na2SO4. Purify the crude product by fldsh
chromat ography (silica gel 60, CyHWEtQAc 5+1 ] to
obtai n 5-(2-am no- phenyl)-thi ophene-2-carboxylic acid
met hyl ester (45), as a yellow solid (1.41g, 67%. 'H )
(Thmv@1¥%eg MFgRCtiQIDs 3garrigd gent( 1 am 1Y, aymepphesy). Hissplyg) tetrakis-

. ) 507 kBT :
e b g Sl o gh ek
5.13thimol) inDNE- ABITIO; hépan yhe redetint fysttufevarsfuBy ¢Rib@EYhidflush with
N,. /}af&llg/g@% O rine A 244 5 R L TS 2 di oAb axo o ) -Shenylamine

(1.24g, 5.64mmol) and a 1M aqueous NaHCO; solution (15.4mL, 15.4mmol), degas the

reaction mixture again carefully (5 times) and flush with N,. Stir the mixture for 3h at
95°C. Cool mixture to rt, remove solvent under reduced pressure and partition the residue
between EtOAc and water. Extract the separated aqueous layer with EtOAc (3 times).
Wash combined organic layer with brine and dry it with Na;SO,. Purify the crude product
by flash chromatography (silica gel 60, CyH/EtOAc 15+1] to obtain 2-thiophene-2-yl-
phenylamine (48) as a brown solid (825mg, 92%). '"H NMR (400 MHz, CDCls): 4.40-6.00
(m, 2 H); 6.88 (td, 1 H, J, = 7.6 Hz, J, = 1.0 Hz); 6.93 (dd, 1 H, J; = 8.0 Hz, J, = 1.0 Hz);
7.07 (dd, 1 H, J; =5.3 Hz, J, =3.5Hz); 7.17 (td, 1 H, J; =8.0 Hz, J, = 1.5 Hz) 7.22 (dd,
1H, J1=35Hz, ,=13Hz); 730 (dd, 1 H, J,=7.6 Hz, J,=1.5Hz); 7.33 (dd, 1 H,
J1=53Hz, J,=1.3 Hz).
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NBS _/ ~OBr OO blo Pd(PPh3)4. 46 NaHCO3 47 NH2 10
Step 1. (The follow ng reaction is carried out under
we@rsiton of |ight.) D ssolve 2- PCT/EP2006/009152
nmet hyl - furan- 3-carboxylic acid nethyl ester (3.60n,
28.5mmol ) in chloroforn1(20ﬁl) and gl acial acetic
acid (20n) and add NBS (6.90g, 38.8mmvpl) portionw se
5-(NABRhYGAHRn ) ARi RUdd nRithyl dshg (S@RCti on
[ guspensi on ?)Jt ogglutl-lqgﬁg—lfacél%gh at It. §Add V\(/atg)gr to the
reaction m xture and extract the aqu. layer with
di chl oronet hane (2 tinmes), wash the conbined organic
th 2M aqu. NaOH, water (3 tines) and brine and
Scbﬁwt‘l‘?"\l\”h Na2S04 to obtain  Ox,-OMé o
5- bronD 2- et hyl - f urag@H3; car boxyl i c| acid nmethyl ester
(46) (4.90gq, 78% a red braswnoil. No further
purlflcatlgn H N 00 MHz NC13): 2.54 (s,

%w NG, 1 WS Stemiod,The S
Bf i on—is—carfied
Di ssgl ve Pd(PPh3)4 PYRPRHY,

gut |n_a_hf2_aLHDsphre.)
5- br¥no- 2- et hyl - f uran- 3- car g ic acid nethyl

D| ) aReeC
(46) (4.77g, 21.77mmol) in
15mn at it. Add 4-(4,4,5,5- teu9anethyl 50
[1, 3, 2] di oxabor ol an- 2- yI) phenyl am ne (5. 25g,
23.96nmmol ) followed by an aqu. 1M 25 sodi um
bi car bonat e sol ution (65.4n, 65.3mmol). Degas the

swgﬁpfztrhemmmhg FchS Ridded: qut h; HER, ‘ﬁ“]ﬁ&gh@re( Y DibsdiRS Tetrakis-

stir h at 95C (reflux actron m xture
(triphenylphosphamy) ypal ladiud(0) /1 039,1(197 RENSIERED 68¢10@2)1 6R57g, 48.44mmol)

in tofiR e Pofind an B QH2AT oaitgr o<t fizbacion eikits Barctully’ Gdimes) and
flushl iYieN, VA dd3 i tk#ishehybbionRsacid {mﬂg bhesamndl) ARfla er\ﬁ%ﬂh&)us

| ayer with water and brine and dry it with Na2sO4
NazQQBrSPfU}'lolebg dia S hammal ) degas the iractiby nfixtashagain carefully (5 times)

and ﬁ:%!l%ﬁ} 1@9 S?tﬂgl)rfrt]: I%%M"Leny %619)0 % t &E(l@( ﬁle ggtlotn Solution

betwéenr BIO A ﬂﬁf Waney hn&e)aﬁbdthﬁeéﬁhyilte@ Sﬁlﬁﬁoué ‘PaZ/):r @&hﬁ@Ac‘@ Ymes).
.as a yell ow prown solid. 1H N

Waslch;gbl(lgd orgapc. lajger-;mtl‘( lmnesandzir)q)\t wéh 9122§Q4 'Pgnﬁ) the@bgurned crude
prodt%c?dlf)z:bz'é(?aratﬁm(gdlgp&rrmﬁatoﬁ Hgﬁ} SSIII&I gelggtgz&@Cszl -+%) I dbtain [5-(3-

OMe

H Jl =
nitro-phenyl)-thiophen-2-yl]-acetic acid methyl ester (49) as a yellow solid (3.15g, 58%).

'"H NMR (400 MHz, CDCL3): 3.75 (s, 3 H); 3.85 (s, 2 H); 6.94 (br.d, 1 H, J= 3.8 Hz); 7.27
(d, 1H,J=3.8Hz); 7.51 (t, 1 H, J= 8.0 Hz); 7.84 (ddd, 1 H, J,= 7.8 Hz, J, = 1.5 Hz,
Js=0.8 Hz); 8.08 (ddd, 1 H, J;=8.3 Hz, J,=2.1 Hz,J; = 1.0 Hz); 8.39 (t, 1 H,

J=1.9 Hz).

Step 2: (The following reaction is done in an N, atmosphere.) Dissolve [5-(3-Nitro-
phenyl)-thiophen-2-yl]-acetic acid methyl ester (49) (3.15g, 11.35mmol) in MeOH
(225mL) and add Pd on carbon (10% (w/w) Pd content, 1.20g, 1.13mmol) followed by
NH4CO>H (7.15g, 113.4mmol) at rt. Degas the reaction mixture carefully (flush with N»)
and stir it for 22h at rt. Filtrate reaction mixture through a short pad of celite and remove
solvent. Purify the obtained crude product by preparative radial chromatography (silica gel,
EtOAc/CyH 1+3) to obtain [5-(3-Amino-phenyl)-thiophen-2-yl]-acetic acid methyl ester
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2- Thi ophene- 2-yl - phenyl am ne (48) SCHEME 16 ' _ / \ Br
S B OPd(PPh3)4, NaHCO3 S + NH2 NH2 10 48 (The
WO 20070%1hy reaction is carried out in an N2  PCT/EP2006/009152

at nosphere.) Dissolve tetrakis
(tri phenyl phosphi ne) - pal | adt®im(0) (297mgy, 0.26 mol)
and 2- brono-thi ophene (837ny, 5.13mmol) in DME

(50) (4 )74%2@9@%9@@ sbRECH MR{400WIRzCeDef ! 3.y3 SSG U8R (s,
and N2. After 10mn stirring add

2 H)26.59(dd, § K-k &th &H@thﬁ 20H2; 6Bailoxddod of ad-2Hyg); H-88HeryH,

7= 1 3R B SR a7 Y R TP G BT HAAT ok .= 7.7 )

m xture again carefully (5 tinmes) and flush W|th N2.
Stir the mxture for 3h at 95C. Cool mxture to rt,
renove sol vent under reduced pressure and partition
S-(6rAminespyridin-hhvlemetiyldnrandcanhexylic 40id meghykester (51)
separated aqueous layer with EtQAc (3 tinmes). 20 Wash
conmbi ned organic layer with brine and dry it with
Na2SO4. Purify the crude product by flash
SCHEMB 8t ogr aphy (silica gel 60, CyH Et OAc 15+1] to
obt ai n 2-thi ophene-2-yl- phenylam ne (48) as a rgr own

HaN (825rTg, 9299 . 1H NWVR (400 MHz, CDCLE)N
(tn H); 6.88 (tgil = 7.®(P2h3))2 = 1.
o) J, = , J2 =NaH@Opiz): 7,

HJ1=|5 2 Hzé?l?(td T H,

Hz, J2Gf.5 Hz) 7.22 (dgy O¥e1 H J1 = 3.5

1.3 Hz): /.30 (dd, 1 H O = 7.6 Hz, J2 = 1. OMe
7.33 (dd, 1 H J, = 5463 Hz, J2 = 1.3 Hz). WO

2007/ 039111 PCT/ EP2006/ 009152 -47
[ 5- (3- Ami no- phenyl ) -t hi ophen-2-yl J-acetic acid nethyl
ester (50) SCHEME 17 0 Ove 0 OV B(OH)2 C ~J~r 0 N2
S NHACO2 &NH2
Step 1: (The following reaction is carried out in an N, atmosphere.) Dissolve 5-(4,4,5,5-

tetramethyl-[1,3,2]dioxaborolan-2-yl)-pyridin-2-ylamine (500mg, 2.27mmol) and tetrakis-
(triphenylphosphine)-palladium(0) (114mg, 0.10mmol) in DME (12.5mL). Degas the
reaction mixture carefully (5 times) and flush with N. Stir 10 min at rt, add 5-bromo-2-
methyl-furan-3-carboxylic acid methyl ester (46) (433mg, 2.00mmol) and a 1M aqueous
NaHCO;j solution (5.9mL, 5.9mmol), degas the reaction mixture again carefully (3 times)
and flush with Nj,. Stir the mixture for 3h at 95°C. Cool mixture to rt, dilute with EtOAc
and filtrate over a short pad of silica. Remove solvent under reduced pressure and purify
the crude product by preparative radial chromatography (silica gel 60PF, CyH/EtOAc 2+1]
to obtain the 5-(6-amino-pyridin-3-yl)-2-methyl-furan-3-carboxylic acid methyl ester (51)
as yellow solid (382mg, 82%). 'H NMR (400 MHz, CDCl;): 2.61 (s, 3 H); 3.82 (s; 3 H);
4.55 (br.s,2 H); 6.51 (d, 1 H, J= 8.6 Hz); 6.69 (s, 1 H); 7.65 (dd, 1 H, J, = 8.6 Hz,
J>=2.3 Hz);835(d, 1 H,J=2.3 Hz).
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Br Ove Pd(PPh3)4 / Pd-C 42 1 NO2 49 50 5 Step 1: (The

followng reaction is carried out in an N2
WQewsoper e. ) Di ssol ve Tetraki s- PCT/EP2006/009152

(triphenyl phosphi ne) - pal | adi ym(0) (1.12g, 0.97 mol)

and ester (42) (4.57g, 19. nﬂﬁnn in tol uene (200ni)

and EtCH (20.Onl), degas the reaction m xt ure
2’ 4aDfhedhloXy bipHdnyES)ca#bénylfchigridensyh N2. Add

3- mtropheﬁborom c aC|y (3. 57%\4, gl 38mmol ) and a 3 M
SCHEMEU® Na2CO3 solution (18.1nL, 54.3mvl ), degas the

reaction mxture again cargfell ly (5 tinmes) 10 and

flush with N2. Stir the m turlﬁ for 18h at 100C.

Partition the reaction S¢ Between Et OAc and

wat er and ¢gextract the separgied aqueous | ayggeW

Et OAc (3 tfj mes). WaseOConbl ned organic Iayr
ome t with Na2SO4. Purify the obtwi
crud roduct by preparative radrat chronpe
(sili gel , Et OAc/ C/d(APhD), NaHCBHht ai n Med 52
ni tro-phenyl)-thiophen-2-yl] -acetic acid nethyl ester
(49) as a yel I ow solid (3. 159, 589 . 15 1H NI\/R (400
VHz, CDC13): 8&5 3. H); 3.85 (s, 2 H);
1HJ—38Hz) e 2 1quHJ—38Hz)
H Jtiog 0 Hz); s Benl- 8
Bt,—&gﬂ—ﬂ 8 08 (d, M /
Hz, J3 = 1,R¢ 39,(t.°1 H, J—19Mg5.
(The fol |l ow ng reaction is done in an N2 at nosphere.)
Di ssolve [5-(3-Nitro- 20 phenyl)-thi ophen-2-yl]
-acetic acid nmethyl ester (49) (3.15g, 11.35mmol) in

ot o AT RS ] R LA B i
(tﬁpﬂ&@l]ﬂﬁgﬁ{iﬁe)aﬂallﬁamn%ga?lt)n‘ﬁ% r@85hhRdN Mnd! Weth F)qa@%rH}nloﬁenzoate
(flush wth N2) and stir it

for 22h at rt. [trate
(2.5kgatt.fomal) xinulBMEh l(blxgh) Addhaﬂt-dlpa:dhcetfyph@mlbcnomnd acid (2.50g,

1 ot 90 Sben Tl BB 8 5 SR ks BY s

mlxtﬁie%ﬁéfmy*(ﬂ-ﬁﬁﬁes} &dotvlishl With N. St1r the mixture for 2.5h at 100°C. Cool the
- (3- Am no- phenyl ) -t hi ophen-2-yl] -acetic acid nethyl

L5
reactgaqy splutign 2ot/ patition mtweapEt0counh yateragl exipgct the separated

sauctfy B el s ShHION. 39hptombff Babddtl i e and e

it with NayS@,. Hurif§2tle 2rddeHpjoduét 8¢ (lash @dhromdtbgraphyd.(Silica gel 60,
© 6,88 (t, 1. H, 3:1.9 :76.97 (br.d, 1 H J= 7.6
CyH%tbAcﬂbb té%n 411]_|t0 pbtain ghq_}_:ggheqyll@ tas qu oY"_oﬂ; (2.95g, 93%).
‘HNMké40@MHz CDCLy): 3.78 (s, 3 H); 3.84 (s 3 H): 3.90 (5, 3 H); 655 (s, 1 H); 6.56
Am no- pyrlal n-3-yf)-2-methyl™-fdran- car joxyl |

(dd, adﬁ,dllrfe’fw{z s Eek.3 (EL)72$¢&ENEH18&—76HZ J2—10Hz) 743 @ 1H,
J=17.8Hz); 7.68 (dt, | H, Jj=7.8 Hz, J, = 1.5 Hz); 7.94 (dt, 1 H, J;= 7.8 Hz, J, = 1.5 Hz);

8.14(t,1 H,J=1.5 Hz).

Step 2: Dissolve 2'.4'-dimethoxy-biphenyl-3-carboxylic acid methyl ester (52) (2.95g,
10.8mmol) in MeCN (110mL) at rt and add 1M aqu LiOH (154mL, 154mmol). Stir
reaction mixture overnight at rt and 1h at 50°C. Quench reaction mixture (cooling bath)
with 1M aqu. HCI (160ml, to get pH ca. 3). Extract the mixture with EtOAc (3x), wash the
combined organic layer with brine and dry with Na,SO4 to obtain 2'.4'-dimethoxy-
biphenyl-3-carboxylic acid (53) as a white solid (2.59g, 93%). 'H NMR (400 MHz,



H2ZN N 2N N \ Br O Pd(PPh3)4 BOO NaHC0O3 O 1 0 Owe O
Ove 46 51 O 10 Step 1: (The following reaction is
W@ 2007/08d1but i n an N2 at m)sphere ) Di ssol ve 5-RdI/BPB0G009152

tetramethyl -[1, 3, 2] di oxaborg&o‘ 2-yl)-pyridin-2-ylamn
e (500ngy, 2.27nmol) and tetrakis-
(triphenyl phosphine)-pal | adi um(0) (114ng, 0.10mol) in

CDCHYB. (zdzs @rm 3 $¥6aas H)hs 55 r(§a10H9 wsm@t{t&&, 1cay;ef 28-76(@n, 1 H);
tT nes) l'ush Wi t Sti mn at rt, add

7.46 §, bitbrlo= '28 Hr@t hyB (dtunléths c7a8 H@x»{ah t Sééz)d7198Kﬂyll Rsdetr 7.8 Hz,
( and a 1M aqueous 15 NaHCO3
S = gé%ﬁ% %iag &ﬁ'ifngg% degas the reaction mxture
ai refuII 3tJ and fl.ush wth . Stir the
Step (Il '@W%@é tiais de 0@56} ananhydrousiNy gtnospliers,) Disgplvg 2'4™
5 dlmegIgl p n;glfkﬂgl §lclafl{o§gﬁc 9&483%32 13951 1 Pent) 1ﬁ'a!nhge uBem’Ve

der redlced p sure-and purif crude
dichlpromhilszanel(y 1 pi g pod add ardhydengis IME t(#mﬂaabaigampin;t) (Biehiadd slowly

t OA to, obtain the
oxal ] higPe (hatif 1P Bimal) By Kbenif@teRHer ieral 6. 153 ar bath) and
stir ﬂﬁecyémomamﬁoneﬁﬁ sadlﬁéaal 38% &s Rmblv@wsahhﬂkdé&%aa&d ressure and
2% . 'H NVR (400 MHz, 61 (s, 3 H);
dry ttga ﬁ);lduem wEuupy to obtaip c&gde 26,4 g!u(l@thmgy alhgiyl-é @rb{zr)yl chlorlde
6, 69 7.65 8.6 Hz, J2 = 2.3
0 N3 yel&’“%%"]lt‘g% 28 ﬂf‘anjldg" ef"““ﬁ%at\% 2007/ 039111
PCT/ EP2006/ 009152 -49 2', 4' - Di met hoxy
bi phenyl - 3- car bonyl chI ori de (54) SCHEME 19 Owve \

B(O—I)ZOI\/EOI/C]\/E B~ Owe \ \ Owe
(2’,4’-Dimethoxy biphenyl-3-yl)-acetic acld 37)

SCHEME 20
O H,S0,4 0
55
OMe
Pd(PPhs), B(OH),
NaHCO;

MeO

OMe O OMe (o)
LiOH
OH O OM
MeO

57 56

A

e

15

Step 1: Dissolve (3-bromo-phenyl)-acetic acid (4.00g, 18.6mmol) in MeOH (74mL) and
add conc. sulfuric acid (1.00mL, 18.6mmol). Stir the reaction mixture for 65h at 45°C.
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Pd(PPh3)4, NaHCG3 MO/ O52 Ow CLiOH\ OH (COC )2
a 52 MO I / 53 OMO O Step 1: (The follow ng

WO 200¢039ml i s carried out in an N2 at nosphere. ) POI/EBW&/809152
tetrakis- 5 (triphenyl phosphi ne)-pall adi un(0) (410ny,
0.35mml ) and net hyl ~ 3-bromdbenzoate (2.51g,
11. 7mmol ) in DME (22nl) . Add 2, 4- di net hoxyphenyl bor oni c

Coolaﬁhﬁu(ezto'sgg'rem%% 7S9Rin} RRgr fedbAGY Wmon the residue

sol ution , 35.5mmwl ), degas 'the reacti
betwaenx E1Q Ac mai st LAqugoysSNaHEEs )SohmdanExIEdct thetahuedﬁxs l$yarr3 times with

ErOAL TS e ot 20, SR e Sl B Remov

solvéd¥ uhd&tredueed %?é%ﬁil@tt@ dbthth @%%@pﬁe%&ﬂfacéﬁ’é’ %1§|méthﬂ%§ter (55) as
wth Et OAc. Wash nbi ned %ﬁnlc yer with brine and

a colgplgss qxlt(4\a5gh9mzéa4mvm4w ecaqme3 BB &1 2AH); By6% (sa3 I); 7.17

VLSS PR R 90, E R FL0 A, 717,

(m, 1(H).959, 93%. 'HNI\/R(4OOI\/Hz CDC13): 378 (s 3 H;
3.84 (s, 3 H; 3.90 (s, 3 H; 6.55 (s, 1 H); 6.56

Step(zdgThél- fd‘l‘lowliﬁg rgacﬁoﬁqs cil%ea (th $n 'ﬁ'ﬁ)Nz th%%pl(éilg) Iﬂlsgd'lve]é_ bromo-
phenyl)@get(cdacnd mekhyl @g_t:cr (?558 (]!-&_)Og&ﬁmthoﬁ atﬂd)tg:traiq@(tnphmylljhosphme)

palla}éb,ﬂ'n(a)s{?é)éntg, }(_%’6%%?]‘5 élI]id ?n Bﬁ\IIE (1 §m]1.',4 Ac‘ld 2%1 (F me%hoxyphenylboromc

acid ng?ﬁgr 'ldllﬂﬁhﬁﬁzllﬁn@hﬂh&igh{%e% Wé&g&%@%%ﬂ@?hﬁol) degas the

reactmdnaf@ere me ly @u t@ppso 254 fush Mﬂlﬂﬂn |S}1r ﬂ@t mrxtuneeafemlght at 100°C.

Coolnhfét }éﬁcglﬁ)%\é]%xl lﬁ(%gtt? s aﬁtgt'i]ch {bﬁ% gé a\l)a% er m extract the

sepax(aﬂeﬁOiqll,eoﬁSD layei sf.ﬂ'drﬂatlm% withX Ef@AL. Wlﬁh Roibiticd Wighhic layer with
Et QAc (3x), conbi ned organic |ayer with

brings e At s Yo SR FHTY o TSy rodic) gPepregaspive  radia
chroxtﬂhﬁg%}iy' i1fcar QQIXKbPF %’P@E&éﬁl ﬁ&]a 6@%%& 1%{ a4 -dimethoxy

H NVR (4
blphmT-BBFPEMhOﬁgdﬁﬁethyB(&stéD@iG)) as 3 yell¢w, oiB (BIR5g396%)( $H NMR

oo Qe B S Bs 2 7 SR P ta i b R 50, 11,
6.55 Id@ He, J~J2 0 EI(ZSJJHZ)z 3 ﬁz)987 fsiv,zllsnkl 1 ﬂﬂ—ﬁz&(aﬁﬁq HJZ =6.8 Hz,
S=12 éIHYdA/\} py s é&bt/'oﬁ Olhiz)d?}ﬁﬁ (dnl Ho Znihy Heyis382.41 (m, 1 H).

at nosphere.) Dissolve 2',4" -
Step 3: Dissolve (2’,4’-dimethoxy biphenyl-3-yl)—acetic acid methyl ester (56) (2.25g,

7.86mmol) in MeCN (79mL) at rt and add 1M aqu LiOH (40mL, 40mmol). Stir reaction
mixture overnight at rt. Quench reaction mixture (cooling bath) with 1M aqu. HCI (to get
pH ca. 3) and remove MeCN under reduced pressure. Dilute aqueous residue with EtOAc,
separate layers and extract the aqueous layer several times with EtOAc. Wash the
combined organic layer with brine and dry with Na,SO, to obtain (2',4'—dihlethoxy-
biphenyl-3-yl)-acetic acid (57) as a yellow oil (2.16g, quant). 'H NMR (400 MHz,
CDCls): 3.67 (s, 2 H); 3.76 (s, 3 H); 3.83 (s, 3 H); 6.53 (s, 1 H); 6.52-6.56 (m, 1 H); 7.18-
722 (m, 1 H); 7.22 (dd, 1 H, J;=7.3 Hz, /., = 1.5 Hz); 7.33 (t, 1 H, J= 7.8 Hz), 7.39-7.42
(m, 2 H).
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15

20

5 di met hoxy- bi phenyl - 3-carboxylic acid (53) (2.59g,
10. Omol ) in anhydrous dichloronethane (71 nL) and
woaw7amydr ous DMF (4nl, cat. anount). Then adBCHEBR24D§/009152
oxalyl chloride (1.3nL, 15.Omvol) by keeping
tenperature at ca. 15C:(mat§¥'bath) and stir the
yell ow solution for additional 3h at rt. Renove
’ dry the residue in
¥ DRk B T AR BT o
bi phenyl - 3- car bonyl chloride 10 (54) as a yellow solid
(3.2g9, quant.). No further purification.
a4 Di net hoxy bi phenyl -3-yl)-acetic acid (57)
SCP@E@ZOBrO—INEO—IBrOVEO A 0 55 Owe
Pd(PPh3)4 B(OH)2 NaHCOOMO C | OOw |l 0O LiOH
~ ~OHI Ov MO ngb," 6 PooSt ep 1: Dissol ve
(3- br ono- phenyl ) -aceti ¢ ac 4.00g, 18.6mmol) in
r add conc. sulf c acid (1.0We0,
. Stir the i ] or 65h
WO 039111 PCT/ EP28QppRIONaKEco; 51  Cool
rt, renmove solvent under reduced pressure and
partitQMsm the residue between Et OAc and sat. &#eeous
NaHCO3 sol ution. Extract the aqueous |ayer 3 tines

- g J
M |
LoH  MeO OH " coc), €0 c
58 —  » R
0 o)
59
OMe OMe 60

Step 1: (The following reaction is carried out in an N, atmosphere.) Dissolve tetrakis-

OEt

18.

(triphenylphosphine)-palladium(0) (410mg, 0.35mmol) and 1-bromo-3,5-dimethoxy-
benzene (1.80g, 8.29mmol) in DME (17mL).Add 3-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-benzoic acid ethyl ester (2.66g, 9.62mmol) and a 1M aqueous
NaHCOs solution (25mL, 25mmol), degas the reaction mixture carefully (5 times) and
flush with N,. Stir the mixture for overnight at 100°C. Cool the reaction solution to rt,
partition between EtOAc and water and extract the separated aqueous layer several times
with EtOAc. Wash combined organic layer with brine and dry it with Na,SO,. Purify the
crude product by preparative radial chromatography (silica gel 60PF, CyH/EtOAc 10+1] to
obtain 3',5'-dimethoxy-biphenyl-3-carboxylic acid ethyl ester (58) as a yellow oil (2.04g,
86%). 'H NMR (400 MHz, CDCL): 1.37 (t, 3H, J=17.1 Hz); 3.84 (s, 6 H); 4.39 (q, 2 H,
J=7.1Hz), 6.48 (t, 1 H, /=23 Hz); 6.73 (d, 2H, J=2.3 Hz); 748 (t, 1 H, J=7.6 Hz),
7.74 (d, 1 H, J,=7.6 Hz); 8.01 (dt, 1 H, J,=7.6 Hz, , = 1.5 Hz); 8.23 (t, 1 H, J= 1.5 Hz).

Step 2: Dissolve 3',5'-dimethoxy-biphenyl-3-carboxylic acid ethyl ester (58) (2.04g,
7.13mmol) in MeCN (71mL) and add 1M aqu LiOH (36mL, 36mmol). Stir reaction

mixture overnight at rt and remove solvent under reduced pressure. Add 1M aqu. HCI (to
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Et OAc and wash the conbined organic |layers with brine
and dry with Na2SO4. Renove sol vent under reduced
WQr@W3HMel t o obtai n (3-bronp- phenyl ) -acetic acPdl/ER20h§/09152
ester (55) as 5 a colorless _oil (4.25g, 99% . 1H NMWR
(400 MHz, CDC13): 3.58 (s, 23F); 3.69 (s, 3 H); 7.17
(t, 1 H J=7.6 Hz); 7.18-7.21 (m 1 H); 7.39 (dt, 1
get pH chl 37 £dBEMBAC Ideparate Paydsy and -chiradt AR adulbus! 1dfer with EtOAc
Step 2: (The following reaction is carried out i'n an

(several timans Washethy combinsidvergaic Hayarowitlp fheing |and adrp it wvithcNebSO4 to

methyl. ester (.5 . 00 .13 and .. . o
obtalfEl SLefeth - WGy e Bl 9 aF i ubih ool (5B3ng30- M
NMR (28 Wiiz) CGOTL,): B.85NE, ¢ 1§49 (tAUd, J= 2.3 Hz); 6.74 (d, 2 H, J= 2.3 Hz);

2, 4- di met hoxyphenyl boroni ¢ acid (1.84g, 10.12mml) and
7.524, INHadGebb SN FDHAdb! LH, on=(A5HE, Jooiioily, Jsdebadiang 07 (dt

to ' [ ' d flush with
UH R TGR Fret EA LAG S HB 1008 cool the

SR e Rk Bfivis doog iR A% oty tpsaS oAy Dy Pl 315

dim&ﬁd@%iﬂﬁéﬂl-@k@f&)xy}ﬁ@§Hd<(99g{i95@ﬂg,03.G@ﬁhfblj Adhydohl 15

. brine and dry it with Na2SO4. Purify the crude product

dichleyompethaner@6mlke and dddanhysnousrRMEJBadhyntik¢learcalugon occurs). Then
) c t bt ai,n, the (2'. 4" -dinmethoxy, <o

odd ST p AR UL 8Pl REcsf e R P G201 57 cvater

bathy#ld stiwferi ddd{tnabth at3 Remdhtd sHvEnt (ARD rddueed SE6s3e and dry the

B NORA X RN G AR T O

774 18 sl (dd, 1 H J, = 6.8
velloy bidgh 234; diigly, R gl piffealiof, 195 § 015 T 30
(d, 1 H J= 1.5 Hz); 7.38-7.41 (m 1 H). Step 3:
Di ssolve (2',4'-di net hoxy bi phenyl -3-yl)-acetic acid
net hyl ester (56) (2.25g, 7.86mmol) in MeCN (79nL) at
rt and add 1M aqu Li OH (40nL, 40mol). Stir reaction
m xture overnight at it. ench reaction mxture
(cooling bath) with 1 M MPLE 8 (to get pH ca. 3)
and renmove MeCN under reduced pressure. Dilute aqueous
-residue with Et OAc, 25 separate |ayers and extract the
aqueous | ayer several tinmes with Et QAc. Wash the
(5-€2{@2! B Dimegoxy biphyieyl-3Atdriboliyl)aeniad - pHenylpithid phiam 3G) acetic
to obtain (2'.,4"-dinmethoxy- biphenyl-3-yl)-acetic acid
acidgmethylestes (1) o\ 0i | (2. 16g, quant.). ' H NVR (400 Mz,
CDC13): 3.67 (s, 2 H; 3.76 (s, 3 H; 3.83 (s, 3 H,;
and 53 (s, 1 H); 6.52-6.56 (m 1 H); 7.18- 7.22 (m 1
H; 7.22 (dd, 1 H J1= 7.3 Hz, J2 = 1.5 Hz); 7.33 (t,
(5-2-H2’,4=Dim8thdxy;biph8B1-3-ditboiPl){amin8]-phenyl>thiophen-2-yl) acetic
aci21007/ 039111 PCT/ EP2006/ 009152

(62)
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15

-52 3',5' -Di net hoxy bi phenyl - 3-carbonyl chloride (60)
SCHEME 21 0 O EtO I B-O MO Br MO CEt 0 Pd(PPh3)4,
woRHoe158 Ove OVe MeO OH MeO\ | G Li OH ( G3O/ER200G@)9152

-- 1 ~00 Ow 59 Ov 60 5 Step 1: (The foll ow ng

reaction is carried out in-ah N2 at nosphere.) Dissolve

tetrakis- (triphenyl phosphine)-palladiun(0) (410ny,
SCHEME®20! ) and 1- brono- 3, 5-di net hoxy- benzene (1. 80¢e0

8.29mmol ) in DME (17nmL) . Add_3-(4, 4,5, 5-tetranet hyl -

[1, 3, 2] di oxabor ol an- 2- yoic acid ethyl ester @ —

(2.66g, 9.62mol) and A aofs 10 NaHCOB solution ¢ P
, degas reactg on m xt ur e Ol
fl Stir the m xtlure H

MeOoverni ¢ait a C. Cool the reaction sol
partition n Et OAc gpdingat er and ext
separ at BN aquéous | ayer several tineMeOd tY
Wash cqgbi ned organic layer with brine and dry i
Na2SO4. Purify the crude product by preparative
radi al chromatography (silica gel 60PF, CyH Et QAc 10+1]
to 15 obtain 3',5'-di net hoxy- bi phenyl - 3- car boxyl i|c
acid ethyl ester (58) as a yellow oil (2.04g, 86%oH
"H NWR (400 MHz, CDC13): 1.37 (t, 3 H J= 7.1 Hz)j
3.84 (s, 6 H; 4.39 (g, 2 H J=7.1 Hz); 6.48 (ty, 1
H J=2.3 Hz); 6.73 (d, 2 H J= 2.3 Hz); 7.48 (t, 1HH
J=7.6 Hz); 7.74 (d, 1 H J1=7.6 Hz); 8.01 (dt, 1 H,

J1= 7.6 Hz, J2 = 1.5 Hz); 8.23 (t, 1 H J=1.5 Hz). ¢ —

S
OMe O 4
(T 7
MeO 62

Twith

ZT

Step 1: (The following reaction is carried out in an N, atmosphere.) Dissolve [5-(2-
amino-phenyl)-thiophen-2-yl]-acetic acid methyl ester (43) (62,0mg, 0.25mmol) in
anhydrous dichloromethane (3.7mL) and anhydrous pyridine (1.1mL) and cool the reaction
mixture to 0°C. Add a solution of 2’,4’-dimethoxy-biphenyl-3-carbonyl-chloride (54)
(69mg, 0.25mmol) in dichloromethane (1.5mL) and stir the reaction mixture for 1h at 0°C
and overnight at rt. Pour the reaction mixture into ice cooled 1M aqu. HCI, separate layers,
extract the aqueous layer with dichloromethane (3x), wash the combined organic layer
with brine and dry with Na,SO4. Purify the crude product by preparative radial
chromatography (silica gel 60PF, EtOAc/CyH 3+1) to obtain (5-{2-[(2’,4’-dimethoxy-
biphenyl-3-carbonyl)-amino]-phenyl}-thiophen-2-yl) acetic acid methyl ester (61) as a
yellow solid (4.2mg, 37%). '"H NMR (400 MHz, CDCl;): 3.71 (s, 3 H); 3.76 (s, 3 H); 3.82
(s, 2H); 3.85 (s, 3 H); 6.55 (d, 1 H, J=2.3 Hz); 6.57 (dd, 1 H, J,=8.0 Hz, J, = 2.3 Hz);
6.95(d, 1H,J=3.5Hz); 7.02 (d, 1 H,J=3.5Hz); 7.15 (td, 1 H, J, = 7.6 Hz, J, = 1.0 Hz);
721 (d,1H,/=80Hz); 7.39(d, 1 H,J=7.6 Hz); 7.40 (d, 1 H, J=7.6 Hz); 7.44 (t, 1 H,
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Step 2: Dissolve 3,5 -di net hoxy- bi phenyl - 3-carboxylic
acid ethyl ester (58) (2.04g, 20 7.13mmmol) in MeCN

W@ 700m03918nd add | M aqu Li OH (36nl, 36nmol). StPETI/EP2006/009152
reaction mxture overnight at rt and renove sol vent
under reduced pressure. Add S1-M aqu. HO (to WO
2007/ 039111 PCT/ EP2006/ 009152 -53 get pH ca. 3) and

J= 7%@2? 7§16|?%r78(§1? iﬁye”f 89 g }@XJEQC_‘I HEPS. ngﬁ'ok'sl %x?ys.fs_o @, 1 H,

Et OAc (several tines). Wash thé co ned gani c
J= 81(33571@} W|th brine and dry |t with Na2SO4 to obtain
3', 5" -di net hoxy- bi phenyl - 3-carboxylic acid (59) as a

Ste{histk soIDi6ssbl(JéL g39{,92-Rz%’rdihfdthd}dygbigkﬂ&@l-Mdgrboﬁmlaiﬂd i;_lo]-phenyl}-

. , 6.H); 6.4 t, 1 H J=2.3 Hz); 6.74 H,
thiopilgn%_-yg? pﬁ()tlcl_%cle} ngezhxlt( estef (ﬁ}) (#s.0mg, wyr)nmpl)ggl kvé:@}l (9.9mL) and

J .= . . 7 t .
add H,/I aJh%‘le)Iﬁ (d'lgijg SLnI%olg ﬂgﬁegéfogotﬁ})&u@@vet e | }_t'n?%l'g a_j[.q'g %{B (.iropw1se
IM &UELHGI (Tt pldldao\di) remdr eawive colvent aimder teduesd pressure. Dissolve
at nospher e. ssol ve 3'

res1d8f: ﬁ%?’)ﬁ@% %}%pﬁ@ a._g -ee‘gfl%)to%‘?l qeearapfloaq(usgt)\s {/aggle@/eral times with
EtOAk. &i%a@m&amblﬁe@e Adlicokger \%ﬁ IbkiaE qn&h%n%&@%ﬁo &ﬂo@a& (5-{2-

anhydr ous mL, until clear solution occurs

[(2’A’E)dlwdlos(b’dwl}enwk&wtbml)mme] plﬁbw&ﬁﬁuorﬁleﬁzﬂhla%;etbyamd (62) as

vellof FERIRERERAN NG, RS g to T R AR, Sh G- 3.8¢

(br. QFEEEUBG%(@dM{)y aLé%26. 706(&1 dpﬁ IG9‘83(GUl1rFIt.¢ 34 Py 7.18 (d, 1 H,
met hoxy bip - car bonyl | oride
J= 3B b3 (dy B ol 80 ) (7137zég T fhahts 1.6 Hes ho t-hd); 743 (1
ri I Q. 8
L,k {Eh?{’é iy lé%m} i phenyi- 35 E2Pudid {44ind B fon 76 He
S = Eﬁgllz}) ’iﬂ()d’p‘ma@nzz-lylb )7 &Eed,lch Jell@ Hex Byl (bﬁket H)61) 20
an
(5-{2-[(2', 4" -Di net hoxy- bi phenyl - 3-car bonyl ) - anm no] - ph
enyl } -t hi ophen-2-yl) acetic acid (62) 25 WO
2007/ 039111 PCT/ EP2006/ QORI E P4

(5-{2-[(2’,4’-Dihydroxy-biphenyl-3-carbonyl)-amino]-phenyl}-thiophen-2-yl) acetic
acid (63)

and

(5-{2-[(2’,4’-Dihydroxy-biphenyl-3-carbonyl)-amino]-phenyl}-thiophen-2-yl) acetic
acid methyl ester (64)

SCHEME 23

OH MeO
o J= o =
OMe 1BBr3 OH ‘ 4 OH S A
NH NH
2H20/ + O
MeO MeOH Ho o HO o
63 64
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SCHEME 22 MeO p Z~C M eH lo~ MO 54 OO MO S
I N HNpyridine MOO2 61 43 LIOH HO O S Ow H
WOROONMED1ER O Step 1: (The followi ng reacti on i BCYEPIDEMWI1S2
out in an N2 atnosphere.) Dissolve [5-(2- 5
anino-phenyl)-thiophen-2-ytf6:acetic acid nmet hyl ester
(43) (62,0ngy, 0.25mmol) in anhydrous dichl oronet hane
(TKe3 fcﬁmngn@a@mﬁyfér&wﬁe@m % R K1 a%mﬂﬁﬂxeﬁ:n)d Di8lvet (3{2-[(2° 4’-

reaction mxture to OC a sol ution of

dimeghoxs™ blghqmi-ﬁm;bdmwbmb} Gharat lotmgphen vl adetic( 8o (62) (48.0me,

0-10eTP . P iebiBesmint CLTnEE ogh dpe SuliPE i *b°C and aae

dropmse RAUBBEN Solufias tih AicHIbrohiétifink ND% NS @9%&@1}1 ¥irafi¥ -reaction
separate Izﬁers 10 extract the agqueous |ayer

mixtyey fi«?r abeRn of oS anbafiaglowliaearming U@Oﬁ@mad@l@omlgahatcrt Cool to
0°C, la%ﬁe{hos\%g h {eg r}gllg\ggd %%{erv%goro gﬁ% n,g/{eg)gl-? ggﬂrglcentrate the

crude preparative
resul(ifg | mixéurg alndﬁf) IPEducEI @%‘ds@eH Panty the® cﬁhieapﬂ@duct by preparative RP

5-{2-1(2",4" -di met hoxy- ) ) )

HPL{ (gt st oy o A 185 - or e XS (RHEHErsibydypyy-bipheny-3-

o P R 25 e 35413y L 91 By (g0
dihy&oXg-biphen@l-Hearb8n@2-amino]-phenyl} -thiophen-2-yl) acetic acid methyl ester
(64) (7.1mg, 15%) both as yellow solids. "H NMR compound (63) (400 MHz, CD;0D):
3.85 (s, 2 H); 6.42-6.47 (m, 2 H); 6.98 (d, 1 H, J=3.5Hz); 7.18 (d, | H, J= 7.6 Hz); 7.19
d, 1H, J=3.5Hz); 7.36 (td, 1 H, J1=7.6 Hz, J,=1.3 Hz), 743 (td, 1 H, J; =7.8 Hz,
J=13Hz); 751 (t, 1 H, J=7.8 Hz); 7.62 (dd, 1 H, J, =7.6 Hz, J, = 1.3 Hz); 7.75-7.81
(m, 3 H); 8.08 (br. s, 1 H), 'H NMR compound (64) (400 MHz, CD;0D): 3.66 (s, 3 H);
389 (s, 2H); 6.44 (dd, 1H, J1=70Hz, J,=23Hz); 645 (s, 1H); 697 (d, 1H
J=35Hz); 7.18 (d, 1 H, J=7.0Hz); 7.19 (d, 1 H, J=3.5Hz); 7.37 (td, 1 H, J,= 7.6 Hz,
J=13Hz); 743 (¢d, 1 H, J1=7.6 Hz, J,=1.5Hz); 7.51 (t, 1 H, J=7.8 Hz); 7.63 (dd,
1H, Ji=78Hz, J,=13Hz); 7.72 (d, 1 H, J=7.8 Hz); 7.80 (d, 1 H, J= 8.0 Hz); 7.81 (t,
1 H, J=17.6 Hz); 8.07 (s, 1 H).

b4

EXAMPLE 10

(5-{2-[(2’,4-Dimethoxy-biphenyl-3-carbonyl)-amino]-phenyl}-thiophene-2-
carboxylic acid methyl ester (65)

SCHEME 24

MeO

S
OMe ‘ 4
(J
MeO

65

2T
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15 (s, 2 H; 3.85 (s, 3 H; 6.55 (d, | H J= 2.3 Hz);
6.57 (dd, 1 H J, =8.0 Hz, J2 = 2.3 Hz): 6.95 (d, 1
WOR003/039181 5 Hz); 7.02 (d, 1 H J = 3.5 Hz); 7.HGI/EPWI6/109152
H J, =7.6 H, J2 =1.0 Hz); 7.21(d, 1 H J =28.0
=7

Hz): 7.3 9 (d, 1HJ'_76g7—|z)740(d 1H J=7
Hz): 7.44 (t, 1 H WD 2007/039111 PCT/ EP2006/ 009152

SRR B i, Bl i) gz g
acid Srethyl Zstebi (68 hsysynthesized according to the procedure described in step 1 of

e T AL T 0 TR R S n

1sola{eﬂEasQr5a>u§§r\zL &ﬁi@“ngFnGi%S:NH(IQMO(ﬁM@{z oxcd): |3M53@.U3 H) 3.85

Li OH Stir reaction m xture ‘overni ght

(s, 3&b); Btsg/ (AcﬁdeirQJWSsé 6a§37u(ddHtIH “h o &feHzph ©3.0 83); dnd (d, 1 H,

I G DRSS B TG B PR g 710

7.44 gQUEIUS= 7 ByME); S]e%e(rt,al H IJHEE$O\M21)JW7 GE(@AC H, V&S, 3@®z‘§bi7r660td 1 H,
anlc Iayer 'th bri ne and dry it wth Na2S04 t
J= 7&,& (dp1H, J=4.0Hz); 7.83 (s, 1H); 8.19 (br. s, 1H) 847 (d, 1H,
J= 834z 4 d| mat hoxy- bi phenyl - 3- car bonyl ) - am no] - phenyl } -
thi c?phen 2-yl) acetic acid (62) as 10 yellow solid
(48nmg, quant.). No further lllcatlon 1H NWR (400
MHz, CD30D): 3.84 (br.™ %, 3.89 (s, 3 H;
6.65-6.70 (m 2 H); 6.98 (d, 1 H J= 3.5 Hz); 7.18 (d,
1H J=35Hz); 7.31 (d, 1 H J=8.0 Hz); 7.37 (td,
1H J =7.6H, J2 =13 Hz);, 7.43 (td, 1 H J1 =
(5-2-§2144 -Dimpethoxybiphgnyl-3-gbonyl)aminol; phenyd}-thipphen 6 2-
=7.6 Hz, J2 =1.5Hz); 7.70-7.76 (m 2
°a‘&b%qy'?°1%‘§|d((éé7 J= 7.8 Hz); 8.01 (br. s, 1 H. 15
EXAVMPLE 9 o
(5-{2-[(2', 4" - DSRHEME2%i phenyl gocfr bonyl) - ani no] - ph
enyl }-thi ophen 2-yl) acetic am'd (63) 20 and
(5-{2-[(2", 4" -Di hydroxy-bi phenyl - 3- cafbopyl ) - an no] - ph
enyl }-thi ophen 2-yl) a(':\%tl ci d nmebk ester (64)

66

Saponification of carboxylic acid methyl ester (65) in mixture of THF and MeOH (3+2)
according to the procedure described in step 2 of EXAMPLE 8 affords (5-{2-[(2’,4’-
dimethoxy-biphenyl-3-carbonyl)-amino]-phenyl } -thiophene-2-carboxylic acid (66) as a
yellow oil (130mg, quant.). "H NMR (400 MHz, CD;0D): 3.83 (s, 3 H); 3.88 (s, 3 H); 6.66
(dd, 1 H, J,=8.0 Hz, J,=2.3 Hz); 6.67 (s, 1 H); 7.31 (d, 1 H, J=8.0 Hz); 7.36 (d, 1 H,
J=4.0Hz);, 744 (td, 1 H, J,=7.8Hz, J,=1.0Hz); 7.48-7.53 (m, 1 H); 7.52 (t, 1 H,
J=78Hz); 765 (d, | H, J=7.8 Hz); 7.71 (d, 1 H, J=7.8 Hz); 7.73 (d, 1 H, J= 8.3 Hz);
7.76 (d, 1 H,J=4.0 Hz); 7.84 (d, 1 H, J="7.8 Hz); 8.01 (s, 1 H).
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20

Ok \/ Ss1BBr3zl::, SOHS2\ 1 NHNH/ ~~\ \ NH

H2Q ;b: 1 O HO Me0 62 63 64 WO 2007/ 039111
wEgn/eRA006/ 009152 -56 (The foll ow ng reacti oPCT/EP2006/009152

carried out in an N2 atnosphere ) Dissolve

(5-{2-[(2', 4 |

di met hoxy- b|phenyl-3-carbony|)-an1no]-phenyl}-th|ophen

-2-yl) acetic acid (62)pxA#Mmoi> 0.10mmol) in

anhydr ous di chl oronet hane (1.5nm), cool the solution

to -78C and add dropwi se 1M BBr3 solution in

dichloronethane (0.63nL, 0.63mml). Stir the reaction

(-G e Db RptnT k3 Ao Gpditsl- afierd Lothioitsh 2

carkPlic 4@l lered under vigorous stirring by MeOH
Concentrate the resulting m xture under reduced
pressure. Purify the crude product by preparative RP
HPLC (gradient, wat er/ CH3CN 95:5 to 5:95) to obtain

c 3gl (2' , 4' - di hydr oxy- bi phenyl - 3-
S HggvrI%onyl ) - am noj ,p“ enyl ) -t hi ophen-2-yl) acetic acid O
(63) (3.7my, B%—4énd (5-{2-[(2',4 10 HO

carbonyl)-anino]-phenyl} t hi ophen —
hyl ester (64) (7.1ng, 150

1H NVR conpound (63 ‘
6.4218B47 (m 2 H)

di hydr oxy- bi phenyl
-2-yl) acetic acieg

7 , TH—JI=7"6 H);

O 7.8 (¥d, 1 HHIQ= 7.6 Hz
MeOHz)? 7. 43.4(td, 1 H>J, = 7.8 Hz, J2 HOT. ); & 51
(t, 1 H J =7.8H); 7.62 (dd, | H J, = 7.6 Hz, J2 =
1.3 Hz); 7.75-7.81 15 (m 3 H); 8.08 (br. s, 1 H, 'H

NMR conpound (64) (400 MHz, CD3OD): 3.66 (s, 3 H);
389(s 2H) 644(dd 1H J, —7OHz J2:2.3
gy i L4 #
(Thegt ollfwwg jeactiop ﬂzc)amefi ﬁzgt (ru an N} aﬂ}}ospéle@ )H§)‘SPel7d -2 -
dlme(Hos‘iy bipﬂény}licax%oﬁgl'ﬁ%mmohgptren}}}%h@ﬁng \%‘_E%r?l{o%&l'l& v "5;:_1% y (66)
(88. 6(11331 0.19mrkpl) o -anfydrokiy dlclﬂZoramttlfanHzG OmilL)7 2olcthe Inibdturd to —78°C

and %déis c}r%%%;)?,néjg@% (sé'l’utli)n ﬂﬁfcﬁﬁg&{m@%ﬁs&&gﬁh &QOnllm%’l). Stir the
reaction mixture for 30min at ~78°C and after slowly warming up for additional 2h at rt.
Cool the reaction mixture to 0°C, add dropwise ice water, separate layers and extract aqu.
layer with EtOAc (3 times). Wash combined organic layer with brine and dry with Na,SO4.
Purify the crude product by preparative RP HPLC (gradient, water/CH3CN 95:5 to 5:95) to

“obtain (5-{2-[(2’ ,4’-dihydroxy-biphenyl-3-carbonyl)-amino]-phenyl}-thiophene-2-

carboxylic acid (67) as a off white solid (23mg, 26%). 'H NMR (400 MHz, CD;0D): 6.44
(dd, 18, J1=7.8 Hz, J,=2.3 Hz); 6.45 (s, 1 H); 7.19 (d, 1 H, J=7.8 Hz); 7.35 (d, 1 H,
J=4.0Hz); 742 (t, 1 H, J= 7.6 Hz); 7.50 (td, 1 H, J1=7.6 Hz, /, = 1.3 Hz); 7.51 (t, 1 H,
J=78Hz); 769 (d, 2H, J=7.6 Hz); 7.72 (d, 1 H, J=3.8 Hz); 7.80 (d, 2 H, J= 7.8 Hz);
8.09 (s, 1 H).



(5-{2- [(2',4"-D et hoxy-bi phenyl - 3-car bonyl ) - am no]
- phenyl } -t hi ophene-2- carboxylic acid nethyl ester
WQ By OSTHEME 24 0 MeO S H MO O 25 65 WO 200Q1/8BB9¢/109152
PCT/ EP2006/ 009152 -57 (5- (2-
[(2', 4" -dinmethoxy-bi phenyl = 2ear bonyl ) - am no] - phenyl }
-t hi ophene-2-carboxylic acid nethyl ester (65) is
synt hesi zed accordi ng tpxiAlMPIE 9gedure described in
step 1 of EXAMPLE 8 starting fromthe aniline (45)
and the carboxylic acid chloride (54) and is isolated
as a yellow solid (147ng, 62% . 'H NVR (400 MHz,

%a 5, n}_(btﬂorg' élp'ﬂ)f EE‘?“"{BF?“?Y%“’“Q]'G‘W EJ‘Q (}phfnoi—%l)-acetlc

acnh'zlﬂethglés?et((tS)l H J=4.3 Hz); 7.19 (d, 1 H J=9.0
1H J=28.6 H); 7.41 (d, 1 H J=7.8

Hz) 7.44 (t, SCHEMER27-8 Hz); 7.46 (t, 1 H J=8.0
Hz); 7.64 (d, 1 H J=8.3 Hz); 7.66 (d, 1 H J=17.8
Hz); 7.80 (d, 1 H J= 4.0 Hz);
(br. s, 1 H); 8.47 (d, 1 (FA
(5- {2-[(2',4" -D methoxy:&

- phenyl } -t hi ophene

(5-{2-[2-(2',4'-Dimethoxy-biphenyl-3-yl)-acetylamino]-phenyl} -thiophen-2-yl)-acetic
acid methyl ester (68) is synthesized according to the procedure described in step 1 of
EXAMPLE 4 starting from the aniline (43) and the carboxylic acid (57) and is isolated as a

10  white solid (117mg, 57%). '"H NMR (400 MHz, CDCls): 3.66 (s, 2 H); 3.71 (s, 3 H); 3.72
(s, 2H); 3.73 (s, 3 H); 3.84 (s, 3 H); 6.39 (d, 1 H, J=3.0 Hz); 6.53 (s, 1 H); 6.51-6.57 (m,
2 H), 7.06 (t, 1 H, J=8.3 Hz); 7.07 (d, 1 H, J=8.0 Hz); 7.13 (d, 1 H, J= 8.6 Hz); 7.22-
727 (m, 1 H); 7.28 (t, 1 H, J=7.8 Hz); 7.31 (t, 1 H, J=7.8 Hz); 7.33 (s, 1 H); 7.42 (d,
1 H,J=78 Hz); 7.66 (s, 1 H); 8.38 (d, 1 H, /J=8.3 Hz).

15

EXAMPLE 14

(5-{2-[2-(2’,4’-Dimethoxy-biphenyl-3-yl)-acetylamino]-phenyl}-thiophen-2-yl)-acetic
20 acid (69)



10

15

66 15 Saponification of carboxylic acid nmethyl ester
(65) in mxture of THE and MeOH (3+2) according to

WO p@7/0890tedur e described in step 2 of EXAVPLE BCHEP2906I809152
(5-{2-[(2",4" -
dinethoxy-biphenyl-3-carbon9@)-an1no]-phenyl}-thiophen
e-2-carboxylic acid (66) as a yellow oil (130ny,
quant.). 1H NVBCHEMIEME, CD3OD): 3.83 (s, 3 H); 3.88
(s, 3 H; 6.66 20 (dd, 1 H, J1= 8.0 Hz, J2 = 2.3 Hz);
6.67 (s, 1 H; 7.31 (d, 1_H 7.36 (d, 1 H
J=4.0 Hz); 7.44 (td, 1 ;

7.48-7.53 (m 1 H); ; (.65
(d, 1 H J= 7.8 Hz) . 7.73
(d, 1 H J=18.3 L . 0 Hz); 7.84
(d, 1 H J= 7.8%%); 8. , . 2007/ 039111

PCT/ EP2006/ 009152

- phenyl } -t hi ophene-2- carboxylidHacid (67) 5 SCHEVE 26
00 HOHO Ow OH67 | S EgBr3 H HN \ \ / I 2 H20
I \ MO 66 OHO O (The following reaction is carried
out in an N2 atnosphere.) Suspend (5-{2-[(2',4"- 10

di met hoxy- bi phenyl - 3- car bonyl ) - am no] - phenyl } -t hi ophen

e- 2= car bo ic acid. (66 88. - [) ,in
e G anon St i ArdE it et E5ie Y in MV EResing o the prpoedure
describe¥Cin abgp BdF HXOPMPEE § MRS (So{Mf2-@4Ldimethoxy-biphenyl-3-yl)-
di chl oromet hane (0.80nL, 0.80mmmol). Stir the. reacglon |
acetylaming}-ghenyl } -doephenzd-yl) zetiapeidai®Pens o1 pelloy wilr (il Ameu §6%). 'H
NME UodilZ (B8D)2R8. B s L H); 3.75 (s, 2 H); 3.80 (s, 3 H); 3.88 (s, 3 H); 6.64
(dd, 1 H, J,=8.6 Hz, J, =2.3 Hz); 6.66 (m, 1 H); 6.70 (d, 1 H, J=3.0 Hz); 6.78 (d, 1 H,
J=3.5Hz); 7.22-7.27 (m, 1 H); 7.25 (d, 1 H, J=8.6 Hz); 7.26 (t, 1 H, J= 7.6 Hz); 7.36 (t,

2 H, J="7.8 Hz); 7.42-7.49 (m, 3 H); 7.74 (d, 1 H, J = 8.0 Hz).
EXAMPLE 15

(5-{2-[2-(2',4'-Dihydroxy-biphenyl-3-yl)-acetylamino}-phenyl}-thiophen-2-yl)-acetic
acid (70)

SCHEME 29
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Cool the reaction mxture to 0C, add dropw se ice
water, separate |ayers and extract aqu. 15 layer wth
WER@AO3Y1BL t i nes). Wash conbi ned organi c | ayer RET/EP2006/009152
brine and dry with Na2SO4. Purify the crude product
by preparative RP HPLC (gra@ilent, water/CH3CN 95:5 to
5:95) to obtain
| - .
AGBINE I e oo U b i DML 108 PR Keab TR the PRbonyli
acid s(9) dw(tﬁSarglMZBBr;; SolHltNmafféﬁB 81 2- [W@ﬁlhyﬁr@i@ biptehyl-3-yl)-

acetyglamiqf)i-ﬁh }-S}hlgpp_&x) % y-%,) %‘gtl% ac1d£7$} asz'cb(gi% M}Hteggc)il@)m }rpgﬂf%S%) H
NME ¢ (gtoé Mibiz,] ED@(ﬁ))H@ 75 7(s 5@ H)t d3 74 (;s" 2»&1)6—6 42 G(dUZ 1 1~12 Jr=83Hz,

5 —2 36HHzﬁ 447@72 ,d’ Z3+HZ)J6-7€B (& Hd) J=73. S(I)IZO,d6 812(41-1 1 HI—J 3.5 Hz);

72108 ) 98532 S 08008 PR .- 7 235 . 21

J=KHER-1.2 (4, 1 PI,nEL X yizpi PASITYI2 anyll)H)ameswk@m HZJ 7pbe(d 1 H,

| }-thiophen yl)-acetic acid nethyl ester
J=8slv:h'}ENE2700N H MOOwW SO MO 5 68

(5-{2-[2-(2', 4" -D net hoxy- bi phenyl -3-yl)-acetyl am no] -
phenyl } -thiophen-2-yl EX&0PLE 16aci d net hyl ester
(68) is synthesized according to the procedure
described in step 1 of EXAWPLE 4 starting fromthe
aniline (43) and the carboxylic acid (57) and is

[5{?—@[5%(2%%%&0*2 éﬂkh&ﬁ f?ﬂdlﬂe Q%z??ylg-z&;l?o}'é%%-‘sﬁ%en—}

yl]l-i)cetlsavlg(aé) 3 H,; 3.84 (s 3 H,; 6.39 (d, 1 H J=3.0
Hz); 6.53 (s, 1 H); 6.51-6.57 (m 2 H); 7.06 (t, 1 H,
and= 8.3 Hz); 7.07 (d, | H J=8.0 Hz); 7.13 (d, 1 H, J=
8.6 Hz); 7.22- 7.27 (m 1 H; 7.28 (t, 1 H J=17.8
[SK&X[5-2,8Dilydroty phedl)-py?idi¢-3-carBenylf-aminé)-phehyiy tHiéphen-2-

yl]-acetic acid methyl ester (74)



1H J=7.8H); 7.66 (s, 1 H; 838 (d, 1 H J=28.3
Hz). 15 EXAMPLE 14 (5- {2-
WQ 2000239141 - Di et hoxy- bi phenyl - 3-yl ) - acet yl am nBQT/BP29ne/009152
}-thiophen-2-yl)-acetic 20 acid (69) WO 2007/039111
PCT/ EP2006/ 009152 -60- SCHPRE 28 N H MO Ove S O
HO 69 Saponification of the acetic acid nethyl ester
SCHEBBBoi n MeCN according to the procedure described in
step 2 of EXAMPLE 8 aff B
(8-{2-[2-(2',4" -di net haky-hi phenyl -3-yl )z 5
aéetyllam\no]-phe?yl}Bt [ 6%0 ?ghle)-acetc agi d\(69)
i 117ng, 96%0Q > .
é .75—(s+ 2 H; 3 80%‘?&
; , | H JCeHs 8.6 Hz, J2 = 2.3 Hz);
(m 1 H?*6.70 (d, 1 H J= 3.0 H); 6.78 (d, 1
3.5 Hz¥3 7.22-7.27 (m | H); 7.25 (d, 1B . %—Iz),
7.26 (t, 1 H J=7.6 Hz); 7.36 (t, 2 H JE 7.]8 HZ);
7.42-7.49 (m 3 H); 7.74 (d, 1 H J= 8.0 Hx*?10
EXAMPLE 15 (5-{2-
[2-(2', 4" -Di hydroxy- bi phenyl - 3-yl) - acet yl am’ho] - phenyl
}-thi ophen-m9¢9~©§ti c acid (70) 15 SCHEME 29 N H

MeO

B(OH),
OMe
71 »

A
MeO S
Pd(PPha), MeO
NaHCO3 HN
Z o]
OMe X
N
72

1) BBrs HO s

72 —»

A
+ Meo%
H
2) HyO 0 N HO N
Z O . = o]
OH ™
N
74

Step 1: (The following reaction is carried out in an N, atmosphere.) Dissolve [5-(2-amino-
5  phenyl)-thiophen-2-yl]-acetic acid methyl ester (43) (250mg, 1.01lmmol) in anhydrous
CéHg (4.0mL). Add a solution of S-bromo-nicotinoyl chloride (223mg, 1.01mmol) and stir
the resulting suspension overnight at rt. Remove solvent under reduced pressure. Purify the
crude product by preparative radial chromatography (silica gel 60PF, CyH/EtOAc 3+1,
then 1+1 and later EtOAc and EtOAc/MeOH 1+1) to obtain (5-{2-[(5-bromo-pyridine-3-
10  carbonyl)-amino]-phenyl}-thiophen-2-yl)-acetic acid methyl ester (71) as a yellow solid
(216mg, 49%). '"H NMR (400 MHz, CD;0D): 3.71 (s, 3 H); 3.90 (s, 2H); 6.97 (d, 1 H,
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HOOHS O HO 70 WO 2007/039111 PCT/ EP2006/ 009152
-61 According to the procedure described in EXAMPLE 12
WO pW7/08-eEt i on of the carboxylic acid (69) w tPCHERND6/009152
BBr3 sol ution affords
(5-{2-[2-(2', 4 -di hydr oxy-bbhenyl - 3-yl ) -
acetyl am no] - phenyl } -t hi ophen-2-yl) - aceticezcid (70)
S RAL &theJ&Qimz Glamtd 5P J=’U7*3IW3 10@ 7.45 (td, 1 H,
J=38 %b 1 H)§ % 5 Sy R, H!TZ (

="D1Hz, 8123=2|QH JtSQ Qdds Hﬂ Js—zw Iclu, J1=H; 0}11);2 736'Hz()d,d

( 3.5 Hz);
Jl—?! 16,63 2b i 92 Bt ssBchsfoob i 32 1B
7.26 (t, 1 H J= 7.6 Hz); 7.35 (t, 2 H J=7.8 Hz);
746(d 1H J=7.8 H); 7.48-7.52 (m 1 H); 7.51 (s,
FQ‘ 78 (d, 1H J= 8.1 Hz). EXAWPLE 16 10 [5-(2-
Step 2: (The following reaction is carried out in an N, atmosphere.) Dissolve tetrakis-

““P*Ieﬁélﬁﬁﬁ?’hﬁn PRI o, PYOL R iSRS pRR G Biricine -

carbO{nB’B dtrﬂné]-ﬂxdilyﬂ}r thigyphehonyl) )aceﬂitfdcﬂi feth3l eﬁézbmytﬂsoﬂrg 0B5mmol)
th| o hen-2- 15 acetic acid neth ester

in DM%4§1 ég@mtmwénzﬁmsol@e@wz(% (spe, é/;é;mwel)s@d a IM

aque(Ns Qaﬁtdj‘l sotttide 8§n9, Wol)%%g{ﬂ@ tdtion mixture carefully (5

times) and flush with N,. Stir the resulting mixture for 1h at 90°C and cool down to rt

again. Remove solvent under reduced pressure, resolve the residue in MeOH and filtrate
over a short pad of silica gel. Concentrate the filtrate under reduced pressure and purify the
crude product by preparative radial chromatography (sillica gel 60PF, CyH/EtOAc 1+1] to
obtain [5-(2-{[5-(2,4-dimethoxy-phenyl)-pyridine-3-carbonyl]-amino} -phenyl)-thiophen-
2-ylJ-acetic acid methyl ester (72) as a yellow sticky oil (121mg, 71%). '"H NMR
(400 MHz, CD;0D): 3.64 (s, 3 H); 3.89 (br.s, 5 H); 3.90 (s, 3 H); 6.70-6.75 (m, 1 H); 6.74
(s, 1 H); 6.97 (d, 1 H, J=3.3 Hz); 7.20 (d, 1 H, J=3.5 Hz); 7.37-7.44 (m, 2 H); 7.47 (d,
1 H, J1=7.3 Hz, J,=1.3 Hz); 7.61-7.72 (m, 3 H); 8.44 (s, 1 H); 8.87 (s, 1 H); 8.97 (s,
1 H).

Step 3: (The following reaction is carried out in an N, atmosphere.) Dissolve [5-(2-{[5-
(2,4-dimethoxy-phenyl)-pyridine-3-carbonyl]-amino } -phenyl)-thiophen-2-yl]-acetic  acid
methyl ester (72) (50mg, 0.10mmol) in anhydrous dichloromethane (1.2mL), cool the
solution to -78°C and add dropwise 1M BBr; solution in dichloromethane (1.10mL,
1.10mmol). Stir the reaction mixture for 30min at —78°C and for additional 1h at rt. Cool
the mixture to 0°C, add dropwise water and concentrate under reduced pressure. Purify the
crude product by preparative RP HPLC (gradient, water/CH3;CN 95:5 to 5:95) to afford [5-
(2-{[5-(2,4-dihydroxy-phenyl)-pyridine-3-carbonyl]-amino }-phenyl)-thiophen-2-yl]-acetic
acid (73) as a yellow solid (12,6mg, 46%) and [5-(2-{[5-(2,4-dihydroxy-phenyl)-pyridine-
3-carbonyl]-amino} -phenyl)-thiophen-2-yl]-acetic acid methyl ester (74) as a brown solid
(21.9mg, 47%). '"H NMR compound (73) (400 MHz, CD;0D): 3.86 (s, 2 H); 6.49 (dd, 1 H,

=9.1Hz, J;,=2.3 Hz); 6.49 (d, 1 H, J=2.0 Hz); 6.98 (d, 1 H, J=3.5Hz); 7.20 (d, 1 H,



43 Br O N/ 71 MeOB(OH)2 O 71/ \ Ow MOS/
Pd(PPh3)4 MeO HN NaHCO3 W N 72 O_0 72 1) BBr3 HO
W@E200703%1VeO S 2) H20 HO HN HO HN OH N OH 73 HAI/EBX08§009152

1: (The follow ng reaction is carried out in an N2
at nosphere.) D ssolve [5-(26‘$m' no- 5
phenyl ) -t hi ophen-2-yl] -acetic acid nethyl ester (43)
J= 3(5215919,261(& ngl 9.1 MANYG(rRU$ mﬁrg 7(&1}19%): 1.848)27 45 (1d, 1 H,

sol uti on of br ono- ni cot i noy ride

= 1.6 Hzviot ). SaHd) Jt66 (ddt héd, esun. 6 Hﬂgfzs-ué{BeHTE)L 6:66011%0 tigh#); 8.50

oS5 SRR Bl SR a5 1 IS o)

3.65 ¢I3TRBEY @p!sz)( 5|5I1|(§a1 By 6,690k, 1CMHﬁ,Et SAHBHI=2.3 PR 6.97 (d,
1+1 and later EtOAc and Et OAc/ MeOH 1+1 to obt ai n
sV (2R ord dyli dmbS ik 736 (& 1L J=83 Ha) 743 @, 1L

Ji= ?§§% p}’ L) tsaﬁkiggz]zsdog& nytg th'ﬁoﬁﬁ s %ﬁzggg{éh%g@g'{rgﬁﬂ); 8.80

| ow s017
(brsNNH)(%@D(HMsIzl HYPRODYs, 13{)71 (s, 3 H), 3.90 (s, 2 H;
6.97 (d, 1 H WD 2007/039111 PCT/ EP2006/ 009152 -63 J=
3.5 Hz); 7.18 (d, 1 H J= 3.5 Hz); 7.41 (td, 1 H J, =
7.3 Hz, J2 = 1.8 Hz); 7.45 (td, 1 H,

EXAMPLE 17

10

5-(4-{[5-(2,4-Dimethoxy-phenyl)-pyridine-3-carbonyl}-amino}-phenyl)-2-methyl-
furan-3-carboxylic acid methyl ester (75)

SCHEME 31
O
MeO
(@] o)
N SN
H
=
OMe
75
OMe

15 5-(4-{[5-(2,4-dimethoxy-phenyl)-pyridine-3-carbonyl]-amino} -phenyl)-2-methyl-furan-
3-carboxylic acid methyl ester (75) is synthesized according to the procedure described in
step 1 and 2 of EXAMPLE 16 starting from the aniline (47) and S-bromo-nicotinoyl
chloride and is isolated as a grey solid (103mg, 32% over 2 steps). '"H NMR (400 MHz,
CD;0D): 2.68 (s, 3 H); 3.89 (s, 3 H); 3.90 (s, 3 H); 3.91 (s, 3 H); 6.71-6.76 (m, 2 H); 6.99

20 (s, 1H);742(d, 1 H,J=8.1 Hz); 7.74 (d, 2 H, J= 8.6 Hz); 7.84 (d, 2 H, J= 8.6 Hz); 8.47
(t, 1H,J=2.0Hz); 8.87 (d, 1 H, J=2.0 Hz); 9.00 (d, 1 H, J=2.0 Hz).
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J, 7.3 Hz, J2 = 2.0 Hz); 7.59 (dd, 1 H, J, = 7.3 Hz,

J2 2.0 Hz); 7.67 (dd, 1H J, =7.1 H, J2 =20
WO200783821 (s, 1 H); 8.88 (m | H); 9.05 (s, 1 MT/EB006/009152

Step 2: (The fO||OWI ng reaction is carried out in an

N2 at nosphere.) Dissolve t eb? aki s-

(triphenyl phosphi ne) - pal I adi un(0) (12ng, 0.01 mmol)

and (5-{2-[ (5- bromo- pyrgstinRgpEE 18 -

car bonyl ) - am no] - phenyl } -t hi ophen-2-yl)-acetic acid

met hyl ester (71) (150ng, 0.35mmol) in DMVE (1.4nl).

Add 2, 4- di met hoxyphenyl boroni c acid (95.0ng, 0.52mmol)

-Gl Al RS Ehei i doe s catlo byl aemingl-phrma)- Limethy -

fmfalnl.@hamo&ph&\lgﬂd%ﬁj t he resultl ng mxture for Ih at
OC and cool down to rt again. Renove sol vent under

reduced pressure, resolve the residue in McOH and
filtrate over a short pad of silica gel. Concentrate
the filtrate wejpme sguced pressure and purify the
crude product by preparative radial chronmatography
(silica gel 60PF, @yH Et OAc 1+1] to obtain
[ 5-(2-{[5- (2, #0di«et hoxy- phenyl ) - pyri di ne- 3- car bonyl ] -
am no} - phenyl) -t hi gphgn 15 2-yl]-acetic acid nethyl
ester (72) as a ye | ol ky oil (121ng, 71% . 1H NWR
(400 MHz, CD30D)7 3.@4 (g H)03 89 (br.s, 5 H);
3.90 (s, 3 H; 6.70-6.75 6,74 (s, 1 H;
6.97 (d, 1 H J= 3.3 Hz); .2Nd N J= 3.5 Hz);
7.37-7.44 (m 2 H); 7.47 (td, ) J= 7.3 Hz, J2 =
1.3 Hz); 7.61-7.72 (m 3 H); 8.44 (s 1 H; 8.87 (s, 1
H; 8.97 (s, 1 H. 20 Step 3: (The flol | @M ng reaction
is carried out in an N2 atﬁosphere sol ve
[5-(2-{[5- |
(2, 4- di nmet hoxy- phenyl ) - pyri di ne- 3- cafybonyl ] - am no} - phe
nyl)-thi ophen-2-yl]-acetic acid nethkyl ester (72)

(50ng, 0.10nmmol) i n anhydrous dichl oronethane (1.2n),

cool the solution to -78C and add dropw se | M BBr3

solution in dichloromethane (1.10Or., 1.10muol). Stir
Acé&lﬁmrget%ct‘hk: %}05@5&}@ H@sch@ﬁd %Qrﬂe?»h?tof ERAMPIE: flgghe arg%ption of the

di ti onal e mxture to
almdd r(@@ll\wgb a/theBBaniblutmm eﬁ@ndat5e(4u{{d &2, 4-ditiydrecty sphesd)Hpgridine-3-

RP HPLC .
carbclfaptinhi Pl 57 rephe i S el ST GE it 6] o rqoem solid (22me,
24%), ’ZHJI{IIEIR (Q0AVEIZNE Y, OB - phemy@prwdl(@er 8n); sgnlwmym 552 (dd,

phenyl ) -t hi ophen- 2-y -acetic aC|d( 3)
1H8{1y§|1§wgm=,2§%{ (s%b@aé(leJ 8.1 Hz); 774(brd 2H,

dirb b di ne-
= 8%%@? %’on?P{gzﬁnﬂh‘é} %S(L@%[g?}}f(ﬁi ogf)\’eﬁ%%fnsj gglc)éti c acid
nmet hyl ester (74) as a brown solid 30 (21.9ngy, 47%.
1H NMR conpound (73) (400 I\/Hz CDSCD): 3.86 (s, 2 H;
6.49 (dd, 1 H, J, 9.1 Hz = 2.3 Hz); 6.49 (d, 1
H J= 2.0 Hz): 6.98 (dEXAMPLfrl 5 Hz): 7.20 (d, 1 H,

3-[(2',4'-Dimethoxy-biphenyl-3-carbonyl)-amino]-benzoic acid methyl ester (77)
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15

WD 2007/ 039111 PCT/ EP2006/ 009152 -64 J .5 Hz); 7.26
(d, 1 H J= 9.1 Hz); 7.40 (td, 1 H, Jl .6 Hz, J2 =
waQ@7mee9ii1 7. 45 (td, 1 H J1= 7.6 Hz, J2 = 1. 8PE¢®EP2006/009152
7.66 (dd, 1 H, J1 = 7.6 Hz, J2 = 1.8 FE) 7.66-7.70
(m 1 H,; 850 (br.s, 1 FU 68. 92 (br.s, 1 H; 8.95
(s, 1 H . 1H NWR conpound (74) (400 WHz, CD3QD): 3.65
(s, 3 H; 3.89SCHEMHEDB3 6.51 (s, 1 H; 6.52 (dd, | H,
J1= 8.3 Hz, J2 = 2.3 Hz); 6.97 (d, 1 H J=3.5 Hz);
7.21 (d, 1 H J= 3.5 Hz); H J= 8.3 Hz);
7.43 (td, 1 H J1=7.3 ); 7.46 (td, 1
H J1=7.6 Hz, J2 = b (m 2 H,; 8.80
(br.s, 1 H; 9.00 { , 1 H; 1 H). EXAWVPLE
17 10 5-(4- {
[5-(2, 4-Di nethU%Q phenylfmﬁ?rldlne 3- ¢ar bonyl ] - am no} -
phenyl ) -2-met hyl - furan-3-carboxylic_agid nethyl ester
(75) SCHEME 317 O MO O O'TH IN OB~ 78Mge 15 5-(4-
{[5 -(2, 4-di net hoxy- phenyl ) -pyridine-3
-carbonyl]-am no } -phenyl)-2-nethyl-furan-
3-carboxylic acid nethyl ester (75) is synthesized
3- [@%Mhagokpbtmnmz}caﬂunﬁ)dmm]i-thmdoﬂcn acidt eqetiylarste? (77) is

EXAMPLE. 16 s artln an|I| 47

syt ACLQTTB P i PROCERNTB edatbain em Lo SRAMBBES gaene from
3 anﬁ% b%z%i&é’dm me%l?y%e@fél)? Em@ 2Sheﬁﬁﬁethw l[ﬂmrgff @OcaM)'&lyl chloride (54)
and . 19)1at¢¢as @cqﬂprleﬁ omclesm, m%) 2‘H—I)IMIB (4 M@IZ( §DCII3)H)3 80 (s, 3 H);
3.85 45, 00H 5,23,.9%(%3 6%76@,;@{) §s§1ad, d][ H H8J1 . 2;50—%)1{2) 726 (d,
1 H,8J/88.1(Hz); 1745 =120 /=27 8 gOOI i((ﬂ (t, 11 H, J=73 Qz)z7.68Vit, 1 H,

2007/ 039111 PCT/ EP2006/ 0091

=78Hz, J,= 1.3 Hz); 7.78 (ddd, 1 H, J = 7.8 Hz, /,=1.8 Hz, J5 = 1.3 H); 7.81 (d,
1 H, J, =7.8 Hz, J, = 1.3 Hz); 7.88 (br.s, 1 H); 7.97 (t, 1 H, J = 1.8 Hz); 8.04 (ddd, 1 H,
Ji=8.1Hz, J,=23Hz, J;=1.0 H); 8.13 (t, 1 H, J= 1.8 Hz).

3
7

Ul Ol

EXAMPLE 20

3-[(2',4'-Dimethoxy-biphenyl-3-carbonyl)-amino]-benzoic acid (78)

SCHEME 34

78 0) OH



-65 EXAMPLE 18 5-(4-{
[ 5- (2, 4- Di hydr oxy- phenyl) - pyri di ne- 3-car bonyl ] -am no}-

W RWAPBNIR- et hyl - furan- 3-carboxylic acid (76FCBEP2006/009152
SCHEME 32 O HOOO HN OH 76 OH According to the
procedure described in step 63-0of EXAMPLE 16 t he
reaction of the amde (75 with a 1M BBr3 sol ution

Saﬁ&ﬁﬂéa‘ﬁ%nf’oﬁ fud Egkb(n@ylfc gbltl%qlreﬁf&l/ dgfé? nwh) 1ﬁ’yM|eéNn§c%r&1gg to the

car bonyl ] - am no} - phenyl ) - 2- net hyl -furah-3-carb
proceduire] des@ibedsinastop wol EXAMPLE2Bpffords B [(2' ;EHdthth())ﬂ)GBlphenyl 3-

carbQiyh)-asi3 Dot §0g(78) 35 bhiniie; Pha‘Goag Rovd) F AR 00 Mz,
(cnzgﬁogl 3497, 35733f) 61 (% B*,H)Jﬁ &3 (hdHZ)Hé A -7843(1-13[ JQL 23 Hz) 6.69 (d,

r.
5 1H, =28 1d8; (hB2s(d, 21(H> Jﬂm/PMSl@ 1 J 78 z) 752 (t, 1H,

J=T¥ U 16k Qaﬁ‘d”f 7, ?;%}G%Llégbf}/ 11@2 el PENLY 00-8.05

(m, IHQT/SHHZ@OBPDD%EQHZ) 6538 GISEME)3B0.BO (RPN O 77 0 W
3-[(2', 4" -D nmet hoxy- bi phenyl - 3- car bonyl ) - am no] - benzoi
c acid nethyl ester (77) is synthesized according to
the procedure described in step 1 of EXAMPLE 8

starting from EXAMPLE 21
10

3-[(2',4'-Dihydroxy-biphenyl-3-carbonyl)-amino]-benzoic acid (79)

SCHEME 35

(L7
HO OH

79 0 OH

2T

15 According to the procedure described in EXAMPLE 12 the reaction of the carboxylic
acid (78) with a 1M BBr; solution affords 3-[(2',4'-dihydroxy-biphenyl-3-carbonyl)-
amino]-benzoic acid (79) as a off-white solid (19mg, 26%). 'H NMR (400 MHz,
(CD;0D): 6.45 (dd, 1 H, J,=8.1 Hz, /,=2.3 Hz); 6.46 (s, 1 H); 7.22 (d, 1 H, J,=7.6 Hz,
J,=1.5Hz);7.44 (t, 1 H,J=7.8 Hz); 7.53 (t, 1 H, J= 7.8 Hz); 7.77-7.82 (m, 2 H); 7.85 (d,

20 1H,/=78Hz);804(d, 1H,J=28.1Hz); 8.10-8.15 (m, 1 H); 8.12 (t, 1 H, /= 1.8 Hz).
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5 3-am no-benzoic acid nethyl ester and
2', 4" -di net hoxy bi phenyl - 3-carbonyl chloride (54) and
WO 200793l1at ed as a colorless oil (143ngy, 73% . BET/ERAR06/009152
(400 MHz, CDC13): 3.80 (s, H; 3.8 (s, 3 H,; 3.91
(s, 3 H,; 6.57 (s, 1 H,; 638 (dd, 1 H J =8.1 Hz,

J2 =23 Hz); 7.26 (d, 1 H J=8.1Hz); 7.45 (t, 1 H
J= 7.8 Hz); 7.50 (t, 1 pkad@iES Hz); 7.68 (dt, 1 H
J =7.8Hz, J2=1.3H); 7.78 (ddd, 1 H J1 = 7.8
Hz, J2 = 1.8 Hz, J3 =1.3 H; 7.81 (dt 10 1 H, J1 =
7.8 Hz, J2 = 1.3 rz) 7.88 (br.s, 7.97 (t, 1 H,

By B e i oy e

aclé %ethyl ester (80) _ _
3-[(2 - D met hoxy- bi phenyl - 3- car bonyl ) - am no] - benzoi

c acid (78) SCHEME 34 H O MO W 78 0 OH WO

2007/ 039111 PCT/ EP2006/ 009152 -67 Saponification of
the carboxylic geifemgt4y! ester (77) in MeCN
according to the procedure described in step 2 of
EXAMPLE 8 affords 3-[(2', 4" -dMe&x hoxy- bi phenyl -

car bonyl ) - am no] - benzoi c aci d (78)y—as a white soI id

(109ny, 80% . 1H NMVR (400 MHz, © 3.77 (s, 3
H: 3.81 (s, 3 H; 3 Hz, J2 =

2. 3 Hz): 6.69 (d, 2 (d, 1 H J=
8.3 Hz); 7.45 ( ¢0 H7.50 (t, 1 H J=
7.8 Hz); 7.66 (Dbr ~ . AT$7 (dt, 1 H

J, = 7.8 Hz, J2 = 1] 1 H:; 8.01
(t, 1 H J=1.5 Hz); 0.39 (s, | H

EXAMPLE 21 10
3-[(2",4" - Di hydroxy- bl '|c\)/'henyl 3- car bonyl ) - am no] - benzoi
c acid (79) SCHEME 35 H O

(5-{2-[(3',5'-Dimethoxy-biphenyl-3-carbonyl)-amino]-phenyl } -thiophen-2-yl)-acetic acid
methyl ester (80) is synthesized according to the procedure described in step 1 of
EXAMPLE 8 starting from the aniline (43) and 3°,5’-dimethoxy biphenyl-3-carbonyl
chloride (60). In difference to the purification procedure described there the crude product
(80) is suspended in EtOAc, filtrated and the filter cake washed with EtOAc (2 times).
Compound (80) is obtained as a yellow solid (187mg, 68%). 'H NMR (400 MHz, CDCl):
3.71 (s, 3H); 3.84 (s, 6 H); 3.87 (s, 2H); 648 (t, 1H, J=2.3 Hz); 6.69 (d, 2H,
J=23Hz); 6.99-7.02 (m, 1 H); 7.03 (d, 1 H, J=3.5Hz); 7.17 (dd, 1 H, J;=7.6 Hz,
J>=13 Hz); 7.39-7.44 (m, 2 H); 7.50 (t, 1 H, J=17.8 Hz); 7.68-7.73 (m, 2 H); 7.90-7.94
(m, 1 H); 8.43 (s, 1 H); 8.53 (d, 1 H, J=7.6 Hz).
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HO OH 79 O OH 15 According to the procedure described
in EXAMPLE 12 the reaction of the carboxylic acid
W@ 7®y/0%d1th a 1M BBr3 sol ution affords PCT/EP2006/009152
3-[(2", 4" -di hydr oxy- bi phenyl - 3-car bonyl )- am no]
-benzoic acid (79) as a of 1@hite solid (19ng, 26%).
1H NWR (400 MHz, (CD3OD): 6.45 (dd, 1 H, J1 8.1 Hz,
J2 = 2.3 Hz); 6.46 (s, ExkMpIE2? (d, 1 H J1= 7.6 Hz
J2 = 1.5 Hz); 7.44 (t, 1 H J=7.8 Hz); 7.53 (t, 1 H
J=7.8 Hz); 7.77-7.82 (m 2 FD 7 85 (d, 20 1 H J =
7.8 Hz); 8.04 (d, 1 H J = 8. 8.10-8.15 (m 1

%ﬁ" #%wgﬁtbgﬁ??hengggmwg wlqtgogl{e%:;"% t}nophen-z-yl) acetic

au&st(S , 5' - D met hoxy- bi phenyl - 3-car bonyl ) - am no] - pheny
| }-thiophen-2-yl)-acetic acid nethyl ester (80) 5
SCHEME 36 MeO - O S MOHO 80 w
(5-{2-[(3",5"- Ey3Pi phenyl - 3- car bonyl ) - ani no] - ph
enyl } - thlophen 2 -acetic aci met hyl ester (80) is
synt hesi zed accordlng to the procedure described in
step 1 of 10 EXAMPLE 8 starting the aniline (43)
and 3',5'-di met hoxy bi phenyl - 3- c@&r bony=\ chl ori de
(60). In difference to the purificat§onJprocedure

I s suspended

in EtOAc, filtrméed and the filtel washed Wit h

Et OAc (2 tines). ! s Of ed as a

yel l ow solid (187ny

—h
(@)

Saponification of the carboxylic acid methyl ester (80) in MeCN according to the
procedure described above in step2 of EXAMPLE 8 affords (5-{2-[(3',5'-dimethoxy-
biphenyl-3-carbonyl)-amino]-phcnyl}-thiophen-2-yl)-acetic acid (81) as a yellow solid
(188mg, quant.). 'H NMR (400 MHz, CD;0D): 3.83 (s, 2 H); 3.89 (br.s, 6 H); 6.56(t, 1 H,
J=2.3Hz); 6.86 (d, 2 H, J=1.8 Hz); 6.97-7.00 (m, 1 H); 7.19 (d, 1 H, J= 3.5 Hz); 7.38
(td, 1 H, /1=7.6Hz, J,=13Hz); 744 (td, 1 H, J1=7.6 Hz, J, = 1.5 Hz); 7.61 (t, 1 H,
J=17.8Hz);, 7.64 (dd, 1 H, J,=7.8 Hz, J,=1.3 Hz); 7.72-7.76 (m, 1 H); 7.84-7.87 (m,
1 H); 7.90-7.94 (m, 1 H); 8.16 (br.s, 1 H).

EXAMPLE 24

(5-{2-[(3',5'-Dihydroxy-biphenyl-3-carbonyl)-amino}]-phenyl}-thiophen-2-yl)-acetic
acid (82)



3.71 (s, 3 H; 3.84 (s, 6 H; 3.87 (s, 2 H; 6.48 (t,
1 H J=2.3H); 6.69 (d, 2 H 15 J= 2.3 Hz);
W@2®90P102 (m 1 H); 7.03 (d, 1 H J= 3.5 Hz);PQI/LF2006/009152
(dd, 1 H J1= 7.6 Hz, J2 = 1.3 Hz); 7.39-7.44 (m 2
J=7.8 H90-7.68-7.73 (m 2 H);

H; 7.50 (t, 1 H,
7.90-7.94 (m 1 H,; 8.43 (s, 1 H; 853 (d, 1 H J=
7.6 Hz). 20 WO BOHEMPD 381 PCT/ EP2006/ 009152 -69
EXAMPLE 23

(5-{2-[(3",5" -D net hoxy- bi phenyl 3- car bonyl ) - am no] - ph
enyl }-thi ophen 2-yl)-acetic acig (81) 5 SCHEME 37 HO
0S HMONO 81 Ow Saponifi®ati ¢f=of the
carboxylic acid nethyl est (80) irs according to
the procedure descri bed g in stepy 2 of EXAMPLE 8
affords (5-{2-[ HD_ 5 <di
bi phenyl - 3- car bonyl7] ' phelfyl }
tic acid (81) as a ow sol i do (188n
NVR (400 MHz, CD30D):7 3. : 3

6.56(t, 1 H J=2.3¢gi#); 6.86 (d, 2 H J= 1. 8 Hz)
6.97-7.00 (m 1 H; 7.19 (d, 1 H J= 3.5 Hz); 7.38
(td, 1 H J, = 7.6 Hz, J2 = 1.3 Hz); 7.44 (td, 1 H,
J1= 7.6 Hz, J2 = 1.5 Hz); 7.61 (t, 1 H J= 7.8 Hz);

Acc?or@141g(t8i %e ﬁrob&dl&é‘- ﬂes?:n%ed"ﬁbov]a%nﬁ)@:ﬁﬁlﬁﬂ@ 12 feabior of ﬁle(cﬂ}boxyhc
acid (Sblr) \glth 11 HyI BEx;A*gqhn_tg)rQafo@s (§ 2{.2 [(3' 5' d1hyd§oxy-b1pll;2nyl 3- carbonyl)
5 amm%)]gﬁ%eﬁxg/gﬁ%q%% %g%l%- Clhcezg id (§2) & gq@ﬁt rgvrvnn nS%lld p(@?mié' %35%) 'H
NMR (400 MHz, CD3;OD): 3.87 (s, 2H); 634 (t, 1H, J=2.0Hz); 6.63 (d, 2H,
J=2.0Hz); 7.01 (d, 1 H, J=3.5Hz); 7.20 (d, 1 H, J=3.5Hz); 7.38 (td, 1 H, J,= 7.6 Hz,
J=15Hz); 7.44 (td, 1 H, J/1=7.6 Hz, J,=1.5Hz); 7.58 (t, 1 H, J=7.8 Hz); 7.64 (dd,
1H, 1=76Hz, L,=15Hz);, 774 (d, 1H, J=7.8Hz); 7.79 (dd, 1 H, J, =7.8 Hz,

10 J,=10Hz);7.89(d,1H,J=7.6Hz),8.10(s, 1 H).

EXAMPLE 25

5-{2-[(3',5'-Dimethoxy-biphenyl-3-carbonyl)-amino]-phenyl}-thiophene-2-
15 carboxylic acid methyl ester (83)
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15

20 acid (82) WO 2007/039111 PCT/ EP2006/ 009152 -70-

SCHEME 38 HO 0 S HON O 82 OH According to the
Weeweeshiie descri bed above in EXAMPLE 12 react PGHERF006/009152

the carboxylic acid (81) with a 1M BBr3 sol ution

affords (5-{2-[(3',5"-di hyd?bxy-bi phenyl - 3-car bonyl ) -

5 am no] - phenyl } - thlophen 2-yl)-acetic acid (82) as a

i ght brown sol 'stﬂ@ﬁu:gigg%%. "H NMR (400 VHz,

CD30D): 3.87 (s, 2 H; 6.34 (t, 1 H, 2.0 Hz); 6.63

(d, 2 H J=20 H); 7. 01 (d, 1 H, 3 5 Hz); 7.20

(d, | H J= 3.5 Hz): 7.38 (td, WeQ = 7.6 H, J2 =

1.5 Hz); 7.44 (td, 1 H J1= 7.6 Hz, 1.5 Hz), 7.58
(t, 1 H J=7.8 Hz); 7.64 ( 1 Hgll337.6 Hz, J2 =
1.5 Hz); 7.74 (d, 1 H, J Hz) ; 0 (dd, 1 H, JI

= 7.8 Hz, 10 Jgen 1.0 89 (@ 1/H J =7.6 Hz);
8.10 (s, 1 FD EXANE

5-{2-[ (3,5 -Di net hq -ca [)-am noj

- phenyl } -t hi ophene- 2- oxy ic ac nmet hyl ester

(83) WD 2007/039111 Pg 6/ 009152 -71- SCHEME 39
0 MOS MON

5-{2-[(3',5'-Dimethoxy-biphenyl-3-carbonyl)-amino]-phenyl} -thiophene-2-carboxylic

acid methyl ester (83) is synthesized according to the procedure described in step 1 of
EXAMPLE 8 starting from aniline (45) and carboxylic acid chloride (60). In difference to
the purification procedure described there the crude product (80) is suspended in EtOAc,
filtrated and the filter cake washed with EtOAc (2 times). Compound (83) is obtained as a
yellow solid (168mg, 63%). 'H NMR (400 MHz, CDCl;): 3.84 (s, 6 H); 3.87 (s, 3 H); 6.48
(t, 1 H,J=2.0 Hz); 6.89 (d, 2 H, J=2.0 Hz); 7.20 (d, 1 H, J= 3.8 Hz); 7.21-7.25 (m, 1 H);
743 (td, 1 H, J,=7.8Hz, J,=1.5Hz); 747 (t, 1 H, J="7.8 Hz); 7.49 (t, 1 H, J=7.8 Hz);
1.65(d, 1 H,J=7.8Hz); 7.72 (dd, 1 H, J; = 7.8 Hz, J/, = 1.0 Hz); 7.84 (d, 1 H, J= 3.8 Hz);
797(d,1 H,J=1.5Hz); 822 (s, 1 H); 846 (d, 1 H,/J=7.8 Hz).

EXAMPLE 26

5-{2-[(3',5'-Dimethoxy-biphenyl-3-carbonyl)-amino]-phenyl}-thiophene-2-
carboxylic acid (84)
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O 83 OW 5- {2-[(3 ',5' -D net hoxy-bi phenyl -3

- car bonyl ) -am no] - phenyl } -thiophene-2-carboxylic
w@eod/osmthyl ester (83) is synthesized accor di PGI/ER2006(€09152

procedure described in step_1 of 5 EXAMPLE 8 starting

fromaniline (45) and carbb%%fic acid chloride (60).

In difference to the purification procedure described

there the crudeSOHEME 4G80) i s suspended in Et CAc,

filtrated and the filter cake washed &ﬁth Et OAc (2

times). Conpound (83) is obtained asya yellow solid

(168nmg, 63% . 1H NWVR (400 MHz, 3.84 (s, 6 H;

3.87 (s, 3 H: 6.48 (t, 1 H J = 2.0a): 6.89 (d, 2
H J= 2.0 Hz); 7.20 (d, | H,J = 3.8sHz)} 7.21-7.25
(m 1 H; 10 7.43 (td, ' 7.8 Y J2 = 1.5 Hz);
7.47 (t, 1 H Jfed. 8 d_(t,N1 HlJ= 7.8 Hz);
7.65 (d, 1 H J= 7. qd, J, = 7.8 He,
J2 = 1.0 Hz); 7.84 .8 7.97 (d, 1
H J =15 H); 8.22 46 (01 H J=17.8

Hz) . EXAMPLE 26 15 5pme
{2-[(3",5" -Di net hoxy- bi phenyl - 3- car bonyl ) - am no] - pheny
| }-thi ophene-2- carboxylic acid (84) WO 2007/039111

PCT/ EP2006/ 009152 -72- SCHEME 40 0 HOS MON O 84

Soffig T ekl 408 FRIPOLLS50F R b o
procegiiooy desanibet egboRe oin BEPRPLE BXAMPUHEIS affords 5-{2-[(3',5'-dimethoxy-
biphesn_yi-_?;:c[a.sb%n’yﬁ'—a{n?iincr)[ﬁ})ggn)w} -thiophene-2-carboxylic acid (84) as a white solid
(159mg, 97%). '"H NMR (400 MHz, CD;0D): 3.88 (s, 6 H); 6.55 (t, 1 H, J=2.0 Hz); 6.86
(brs,2H); 738 (d, 1 H, J=3.8 Hz); 7.46 (td, 1 H, J,=7.6 Hz, /, = 1.5 Hz); 7.52 (td, 1 H,
J1=17.6 Hz, J, = 1.5 Hz); 7.58-7.65 (m, 2 H); 7.71-7.74 (m, 1 H); 7.75 (d, 1 H, /= 3.8 Hz);

7.87 (dd, 1 H, J; = 7.8 Hz, J, = 1.0 Hz); 7.91-7.96 (m, 1 H); 8.19 (s, 1 H).
EXAMPLE 27

5-{2-[(3',5'-Dihydroxy-biphenyl-3-carbonyl)-amino]-phenyl}-thiophene-2-
carboxylic acid (85)

SCHEME 41

HO

ZT
(9]
\
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5
bi phenyl - 3- car bonyl ) - am no] - phenyl } -t hi ophene- 2- car box

W@ RG0g/03diid (84) as a white solid (159ny, 97% PCT/EPIUNR09152
(400 MHz, CD3OD): 3.88 (s, 6. H; 6.55 (t, 1 H J=2.0
Hz): 6.86 (br.s, 2 H: 7.383¢d, 1 H J= 3.8 Hz): 7.46
(td, 1 H J, =7.6 Hz, J2 = 1.5 Hz); 7.52 (td, 1 H,

Acééramé 18 tﬁg {)rolgdurle_b liesli:rfﬂéal ’al()(?ve5§1 gXﬁﬁ/II(LrE 12 réﬂgctlon of éhe carboxylic
acid «&@) W]_thHl 1M BBr7. salut-l,pn afﬁ)rds $-00- f}(&')S'-dvﬁy@LoxW -lgiph¢myl-3tcarbonyl)-

VP, o
aming]-phivt it Sphepe s B0 G ASHERIT 452 IS AR CA4men 30t NMR
2 b | 5» HLYy S
(400rMHk Clﬂgglﬂ)%% (t m{ dﬂx% %}S% ?)63 S?ﬁ HLY SOHENE); 4438 (d, 1 H,
J= 4#&#7&)&52’@0(@ ddé:ljjf 7 61, drTt drokiny 713 (thd Ir!;éceaérH;z J>»=1.5 Hz);

7o fERSLBER Y Ry ST Rl 928 UL, 11 s 1 0

7756d{12HL(34(I§ 7.80 Iy, dr Hxy =0 pHe) 718737 oaho nH)) 8. 16(s 1H)
am no] - phenyl } - t hi ophene- 2 carboxylic acid (85) as
white solid (24ng, 50%. "H NVMR (400 MHz, CD3OD):

6.33 (t, | H J= 2.0 Hz): 6.66 (d, 2HJ—20Hz),
7.38 (d 1H §J=4.0FH); 7.6 (td | H J. =76
2, 92 = 1.5 H); 7.52 (td. 1 H ,:76Hz,J2:15
HZ): 7.58 (t, 1 H J 63 (d, 1 H J =
7.6 Hz): 773(d, H Xél\ﬁ’ﬁ‘é%% 32 = 1.3 Ho);

. . 1
7.75 (d, 1 H J= 4.0): 7.80 (d, 1 H, J= 7.8 Hz):
7.87-7.91 (m 1 H); 8.16 (s, 1 H). 10 EXAMPLE 28

2',4'-Dimethoxy-biphenyl-3-carboxylic acid (2-thiophen-2-yl-phenyl)-amide (86)

SCHEME 42
/ \

S

NH_ _O

O OMe
OMe

2',4'-Dimethoxy-biphenyl-3-carboxylic acid (2-thiophen-2-yl-phenyl)-amide (86) is
synthesized according to the procedure described above in step 1 of EXAMPLE 8 starting
from the aniline (48) and 2’,4’-dimethoxy biphenyl-3-carbonyl chloride (54) and is isolated
as a light yellow solid (159mg, 58%). 'H NMR (400 MHz, CéDs): 3.27 (s, 3 H); 3.50 (s,
3H); 6.52 (dd, 1 H, J,=8.3 Hz, J,=2.5Hz); 6.58 (d, 1 H, J=2.5Hz); 6.76 (dd, 1 H,
J1=50Hz, J,=35Hz) 687 (dd, 1H, J1=3.5Hz, /,=13Hz), 692 (dd, 1H,
J1=5.0Hz, ;=13 Hz); 6.98 (td, 1 H, J; =7.6 Hz, /,=1.3 Hz); 7.23 (t, 1 H, J= 7.6 Hz);
7.28-7.33 (m, 1 H); 7.39 (dd, 1 H, J;=7.6 Hz, J,=1.5Hz); 7.71 (dt, 1 H, J;=7.8 Hz,



2' , 4" -Di net hoxy- bi phenyl - 3-car boxylic acid
(2-thi ophen-2-yl -phenyl)-amde (86) SCHEME 42 S NH O

w0781l Ove 15 2', 4' - Di met hoxy- bi phenyl - 3- cCB€TH/BR30D6/¢09152
acid (2-thiophen-2-yl - phenyla am de (86) is
synt hesi zed according to thé procedure descri bed above
in step 1 of EXAMPLE 8 starting fromthe aniline (48)

= didmt h Na) 3, cay | y.chi qrirple )

N RN I R AR T e S O

J = 1.3HRyR 46400 sivHH); 686J, 1 5, 27 §3HzB H); 3.50 (s, 20 3
H; 6.52 (dd, 1 H J, =8.3 Hz, J2 = 2.5 Hz); 6.58 (d,
1H J=2.5Hz); 6.76 (dd, 1 H J, =5.0 Hz, J2 = 3.5
Hz) 6.87 (dd, 1 H J, = 3.5 Hz, J2 = 1.3 Hz); 6.92
(dd, 1 H J, =50 Hz, J2 = 1.3 Hz); 6.98 (td, 1 H
J, =7.6 Hz, J2 = 1.3 Hz); 7.23 (t, 1 H J=17.6 FE);
7.28-7.33 (m 1 H); J, = 7.6 Hz, J2 =

> 1.5 Hz): 7.71 (dt, 1 H%M%Llézg:z WO 2007/ 039111

PCT/ EP2006/ 009152 -74 -2 = 1.3 Fh) 7.77 (ddd, 1 H
J, = 7 8 FE J2 = 1.5 Hz, J3 = 1 3 Hz); 8. 28 (t I H

Hz 8.46_(br H 18 (d H, 8.
lhygr(EyA 2]93-carboxyllc acld (2-th10phen-Z-yl—phenyl)-amlde 87)

2', - Di hydr oxy- bi phenyl - 3- car boxylic acid

(2 t hi ophen-2-yl - phenyl )-am de (87) SCHEME 43 el.N O
BBr3 NHO O\ 2 HHOOH 86 87 Owve OH 10 (The

SCH\EMEG% ng reaction is carrled out in an N2
at nosphere.) pend 2',4'-di net hoxy-

/

S S

NH__O 1BBr NH__O

O OMe 2 H0 ‘ OH
« 0 .
OMe OH

Y

10

(The following reaction is carried out in an N, atmosphere.) Suspend 2',4'-dimethoxy-
biphenyl-3-carboxylic acid (2-thiophen-2-yl-phenyl)-amide (86) (122mg, 0.29mmol) in
anhydrous dichloromethane (9.7mL), cool the mixture to ~78°C and add drop by drop 1M

15 BBr; solution in dichloromethane (1.17mL, 1.17mmol). Stir the reaction mixture for 30min
at —78°C, slowly warm up to 0°C (over a period of 2h) and stir additional 30min at 0°C.
Slowly add ice water, stir 1h at rt to complete the reaction, separate layers and extract aqu.
layer with EtOAc (3 times). Wash combined organic layer with brine and dry with Na,SOj.
Purify the crude product by preparative RP HPLC (gradient, water/CH3CN 95:5 to 5:95) to

20  obtain 2',4'-dihydroxy-biphenyl-3-carboxylic acid (2-thiophen-2-yl-phenyl)-amide (87) as
an off white solid (35mg, 31%). 'H NMR (400 MHz, CD;0D): 6.41-6.46 (m, 2H) 7.14
(dd, 1H, J;=5.0Hz, /,=3.5Hz); 7.17 (d, 1 H, J=8.1 Hz); 7.36 (dd, 1 H, J;=3.5 Hz,
J=10Hz); 739 (dd, 1H, J;=7.6Hz, J,=1.0Hz); 745 (td, 1H, J,=7.6Hz,
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15

20

bi phenyl - 3- car boxylic acid
(2-thi ophen-2-yl -phenyl)-am de (86) (122ngy, 0.29mmvl)
WO p00748ydr ous di chl oronet hane (9. 7nmL), cool tPEI/EP2006/009152

m xture to -78C and add droP by drop 1M 15 BBr3
solution in dichl oronethane 5(1. 17m, 1.17mmol). Stir
the reaction mxture for 30mn at -78C, slowy warm

J» = UP HA; @@7(704/93r(ma mylvoslo ¢, 12H), ARG Sy, aégl(*duoriqll J, 7.6 Hz,
30m n at OC. add ice water, stir

J2= boMet €2 (hd Hedc‘*t? gHZ),S'éZ)%r7s&le(m,éMé)'§ Qﬁ{@, bﬁ)r act
aqu. layer with EtOAc (3 tines). Wash conbi ned
organic layer with brine and dry with Na2SO4. Purify
the crude product by preparative RP HPLC (gradient,
wat er/ CH3CN 95:5 to 5: 9SxAMPIA)3@bt ai n
2', 4" -di hydroxy- bi phenyl - 3-carboxylic acid
(2-thi ophen-2-yl -phenyl)-am de (87) as an off white
solid (35my, 31%. 'H NWR (400 MHz, CD30D): 6.41-6.46

5-%%‘%1‘@inie‘thgx¥]-éﬂgl.ef§ - -5c;a‘l]'%l§'éﬁ?%(i]nrlzllplﬁny\l}lf'ill%p%e - -yl)-acetlc
acid Inethyl &térz(88) 7. 39 (dd, 1 H J, = 7.6 Hz, J2 = 1.0
Hz); 7.45 (td, 1 H J1= 7.6 Hz, WD 2007/ 039111
PCT/ EP2006/ 009152 -75 -2 = 1.5 . Hz); 7.47-7.49 (m 1
H; 7.50 (t, 1 H J=7.8H) ; 7.65 (dd, | H J, =7.6
Hz, J2 = 1gGHEMIE44 72 (d, 1 H J= 7.8 Hgme 7. 75-7.81
(m 2 H,; 806 (s, | H. EXAMPLE 30 54(5
[(2", 4" -D met hoxy- bi phenyl - 3- car bonyl ) -am\no] - phenyl } -
t hi ophen-2-yl)-acetic acid nethyl 88) SCHEME
44 OV O Owve H Sme~ s :
{3-[(2",4" -Dinmeth
| }-thiophen-2-y
synt hesi zed accg
in step 1 gfle0BEXANMPLE 8 in a react™on tine of 3h
starting fromthe aniline (88) and the carboxylic acid

(5-{3-[(2',4'-Dimethoxy-biphenyl-3-carbonyl)-amino}-phenyl} -thiophen-2-yl)-acetic acid
methyl ester (88) is synthesized according to the procedure described above in step 1 of
EXAMPLE 8 in a reaction time of 3h starting from the aniline (50) and the carboxylic acid
chloride (54) and is isolated as a yellow solid (213mg, 87%). 'H NMR (400 MHz, CDCl):
3.73 (s, 3H); 3.80 (s, 3 H); 3.83 (s, 2 H); 3.85 (s, 3 H); 6.57 (s, 1 H); 6.58 (dd, 1 H,
Ji=83Hz,J,=23Hz);689(, 1 H,J=3.5Hz); 7.18 (d, 1 H, J=3.5Hz); 7.27 (d, 1 H,
J=83 Hz); 7.32-7.37 (m, 2 H); 7.50 (t, 1 H, J=7.6 Hz); 7.54-7.58 (m, 1 H); 7.68 (dt,
1H,/s,=78Hz,J,=13Hz); 7.79 (dt, 1 H, J,=7.8 Hz, J, = 1.3 Hz); 7.79- 782(m 1 H);
7.86(t, 1 H,J=1.3Hz); 797 (t, 1 H,J= 1.5 Hz).
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chloride (54) and is isolated as a yellow solid

(213nmg, 87% . 1H NWR (400 MHz, CDC13): 15 3.73 (s, 3
WQ{00783801 (s, 3 H); 3.83 (s 2 H; 3.85 (s, 3 MT/EB08¥009152

(s, 1 H; 6.58 (dd, 1 H, 8.3 Hz, J2 = 2.3 Hz);

6.89 (d, 1 H J= 3.5 Hz): 776_L8(d 1 H J=35 H);
7.27 (d 1 H 9= 8.3 He); 7.32.7.37 (m 2 H); 7.50
(10 1H 3= 7.6 H): TBgaREkEm 1 M) 7.68 (di, 1
,J,=78Hz 32 =13 W): 7.79 (dt, | H, J, =
7.8 He, 92 = 1 ),779782(m1H); 7.86 (t, 1
He): 7.97 1H J=15H). 20 WO
200

= 1.3 7 (t,
{ 11 PCT/ EP /009 -76 VPL 5- £3- .
ﬁ’-ﬁé ARG R RS hr A DT kPR Ry ¥ -acetic
ac.at(sgs/gen 2-yl)-acetic aci d (89) 5 SCHEME 45 Ov OH O
O HSSNOw HS \ 8 NUGHNOS89 O MO MO
Di ssol ve
SCHEME4s [ (2", 4' - di net hoxy- bioweenyl 3- car bonyl ) -am no] - ph
enyl } -t hi ophen-2-yl) %/g) cetic acid nmethyl ester (88)
(190ny, 0.39mmol) in CN\(3.9n.), add 1M aqu Li OH
(1.9nm, 1.9nmmol) and stir/16h at rt. Concentrate

r eatiMeO tu%ﬁ‘_under Jquced pressusme hadd 1M
aqu, 8, PH Gaw 3) -
and “extfact separ~at—ed—>aq s | ayer Jfsevy
hestwi t# et@ac. Lwash conbi ned or gé | ayér With
Mecbrl ne and dry it with Na2SO4 toMsBt aimh
(5-{3-[(2", 4" -di net hoxy- bi phenyl - 3-car bonyl) 15

am noj - phenyl }-thiophen-2-yl)-acetic acid (89) as

orange solid (185nmg, quant.). No further

purlflcatlon 1H NWVR (400 MHz, CD3CN): 3.81 (s, 3 H);
Digolys (§3-(&' H}dmgetlaayelslph@yﬂrr)%ca@bml) qrdiao]-phenyl 3 thioghed-2-yl)-

acetlglﬁﬂd‘}%et _yl% % @ (1@) d%banm?ﬁ”l Il/ﬁe_CI% (%9@ d(a @é %[ld LiOH
(1.9L H. .90 mo8) ahdHti} 16K atie-Corfebnfrare réactibn mix@de dider eddced pressure
and aZi'dSl Mnglu HCI (ca. 2mL, to get pH ca.3). Add EtOAc and water and extract the
sepa_rated aqueous layer several times with EtOAc. Wash combined organic layer with
brine and dry it with Na;SOj4 to obtain (5-{3-[(2',4'-dimethoxy-biphenyl-3-carbonyl)-
amino]-phenyl}-thiophen-2-yl)-acetic acid (89) as orange solid (185mg, quant.). No further
purification. 'H NMR (400 MHz, CD3;CN): 3.81 (s, 3 H); 3.84 (s, 3 H): 3.85 (s, 2 H); 6.64
(dd, 1 H, J;=8.3 Hz, ./, =2.3 Hz); 6.66 (d, 1 H, J=2.3 Hz); 6.94 (d, 1 H, J= 3.5 Hz); 7.25
(d,1H,J=3.5Hz); 7.33 (d, 1 H, J=8.3 Hz); 7.36-7.41 (m, 2 H); 7.52 (t, 1 H, J= 7.8 Hz);
7.67-7.71 (m, 2 H); 7.85 (d, 1 H, J= 7.8 Hz); 8.02 (br.s, 2 H); 8.80 (s, 1 H).

OH
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7.67-7.71 (m 2 H; 7.85 (d, 1 H J=7.8 Hz); 8.02

(br.s, 2 H; 880 (s, 1 H. 20 25 W 2007/039111
W(P@Dﬂ/ﬂ{ma)ﬂw 009152 -77 EXAMPLE 32 (5- {3- PCT/EP2006/009152

[(2',4" -D hydroxy-bi phenyl - ? car bonyl ) - am no]

-phenyl} t hi ophen-2-yl)-acef{t acid (90) 5 SCHEME 46

OH O HHS HO O90 According to the procedure

descri bed above in EXAMPXEMPLE 8action of the

carboxylic acid (89) with a 1M BBr3 sol ution affords

(5-{3-[(2", 4" -di hydroxy- bi phenyl - 3-carbonyl) 10

am no] - phenyl } -t hi ophen-2-yl)-acetic acid (90) as a

plieny-BiRiopEbighanf-Suohyifbming bHEyTt GidpHs2 yh-aceti

ac.a(ﬁo)S Hz); 6.46 (s, 1 H; 6.97 (d, 1 H J = 3.5 H);
7.22 (d, 1 H J =8.1H); 7.30 (d, 1 H J = 3.5 Hz);
7.40 (t, 1 H J=7.6 Hz); 7.41-7.45 (m 1 H); 7.54
(t, 1 H J=17.6 Iﬂzé;767(d 1H,J=73I—|z|_2_|;Z 7.80
(d, 1 H J SCGHEME®6 7 g5 (d, 1 H J =7 ); 8.07
(s, 1 H; 812 (s, 1 H. 15 EXAMPLE 330
5-{6-[(2', 4" -D met hoxy- bi phenyl - - am no]j

[

-pyridin-3-yl}-2-nethyl ran- 20 3-carpoxylic acid
net hyl ester (91) %hd g A\
5-{6-[ (2", 4" -D hydgox henyN-3- cq v/ -am noj - pyr
i di n-3-yl}-2- furan- 3{carb c acid (93) WO
2007/ 039111 |F;C(%T

90

According to the procedure described above in EXAMPLE 12 reaction of the carboxylic
acid (89) with a 1M BBrj; solution affords (5-{3-[(2',4'-dihydroxy-biphenyl-3-carbonyl)-
amino]-phenyl}-thiophen-2-yl)-acetic acid (90) as a yellow/brown solid (1.2mg, 1.3%).

'H NMR (400 MHz, CD;0D): 3.89 (s, 2 H); 6.45 (dd, 1 H, J, = 8.1 Hz, J, = 2.3 Hz); 6.46
(s,1H);6.97(d,1H,J=3.5Hz); 7.22(d, 1 H,J=8.1 Hz); 7.30(d, 1 H, J=3.5 Hz); 7.40
(t,1H,J=17.6 Hz); 7.41-7.45 (m, 1 H); 7.54 (t, 1 H, J=7.6 Hz); 7.67 (d, 1 H, J= 7.3 Hz),
7.80(d, 1 H,J=7.8 Hz); 7.85 (d, 1 H,J="7.8 Hz); 8.07 (s, 1 H); 8.12 (s, 1 H).

EXAMPLE 33

5-{6-[(2',4'-Dimethoxy-biphenyl-3-carbonyl)-amino]-pyridin-3-yl}-2-methyl-furan-
3-carboxylic acid methyl ester (91)

and

5-{6-[(2',4'-Dihydroxy-biphenyl-3-carbonyl)-amino]-pyridin-3-yl}-2-
methyl-furan-3-carboxylic acid (93)
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-78- SCHEME 47 O | OV HZNNCl OO0 MO N O 64 Owe
pyridine NH\ Ov OMO O 51 91 LIOHOHOH OO\ O
W@200R039DH 1 BBr3 Ove NH NH 2H20 HO/ O MeO O PGBEBZ06/009152

Step 1. (The follow ng react7| on is carried out in an

N2 at nosphere. ) Di ssol ve 5° (8 amno- 5

pyridin-3-yl)-2-nmethyl-furan-3-carboxylic acid nethyl
SEHEME 47 51) (80.0ny, O. hf, | ) in anhydrous

d| chl oromet hane (5. 4n; e anhydrous pyridine (1. 2rrL
ol thereactlon xtumle to OC. Add slowy a
ensi en of 2', 4ie x§7 bi phenyl - 3- car bon#

chl ofi 4) (1 n dithlp et h
(3.0ml) and gpir the rea®ion m xture O ANt T0C
and 19h atyrt. Separate reaction mxXtyge bet gen wat er

and skt OAc and 10 extract the aqu'é??us ayeg; with Et OAc
(3x). Wash the conbined organic |layer with water (6
times) to renove pyridine and with brine and dry with

Na2SO4. Purify the crude product by prepargtive

radi al chromat ogr aphy &§| lica gel 60PF, t OAc 2+1)

to obtain 5-{6- 5~ o\
o —

OMe |
1 BBr;
~
2H,0
o 0
HO MeO

OMe

OH

Step 1: (The following reaction is carried out in an N, atmosphere.) Dissolve 5-(6-amino-

pyridin-3-yl)-2-methyl-furan-3-carboxylic acid methyl ester (51) (80.0mg, 0.34mmol) in

anhydrous dichloromethane (5.4mL) and anhydrous pyridine (1.2mL) and cool the reaction

mixture to 0°C. Add slowly a suspension of 2’,4’-dimethoxy-biphenyl-3-carbonyl-

chloride (54) (105mg, 0.38mmol) in dichloromethane (3.0mL) and stir the reaction mixture

for 1h at 0°C and 19h at rt. Separate reaction mixture between water and EtOAc and

extract the aqueous layer with EtOAc (3x). Wash the combined organic layer with water (6

times) to remove pyridine and with brine and dry with Na,SO,. Purify the crude product by

preparative radial chromatography (silica gel 60PF, CyH/EtOAc 2+1) to obtain 5-{6-

[(2',4'-dimethoxy-biphenyl-3-carbonyl)-amino]-pyridin-3-yl}-2-methyl-furan-3-carboxylic

acid methyl ester (91) as an off-white solid (74mg, 45%). 'H NMR (400 MHz, CDCls):
2.65 (s, 3 H); 3.80 (s, 3 H); 3.84 (s, 3 H); 3.85 (s, 3 H); 6.57 (s, 1 H); 6.58 (dd, 1 H,

Ji=8.1Hz, J,=2.5 Hz); 6.89 (s, 1 H); 7.26 (d, 1 H, J=8.1 Hz); 7.51 (t, 1 H, J = 7.6 Hz);

7.70 (dt, 1 H,J,=7.8 Hz, J, = 1.3 Hz); 7.84 (dt, 1 H, J; = 7.8 Hz, J, = 1.3 Hz); 7.97 (dd,
1 H,J,=8.8Hz, ,=23Hz); 8.03 (t, 1 H,J=1.5 Hz); 8.45(d, 1 H, J= 8.8 Hz); 8.57 (d,
1 H, J=2.3 Hz); 8.70 (br.s, 1 H).

Step 2: Dissolve 5-{6-[(2',4"-dimethoxy-biphenyl-3-carbonyl)-amino]-pyridin-3-yl}

2-

methyl-furan-3-carboxylic acid methyl ester (91) (67.1mg, 0.14mmol) in THF (3mL) and
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30

[(2',4"-dinmethoxy-bi phenyl -3 -carbonyl)-am no]

-pyridin-3 -yl } -2-methyl-furan-3 -carboxylic acid
worgaongsoigst er (91) as an off-white solid (74ngPCHERR006/009152
1H NMR (400 MHz, CDC13): 15 2.65 (s, 3 H; 3.80 (s, 3

H: 3.84 (s, 3 H: 3.85 (s; 78-H); 6.57 (s, 1 H); 6.58
(dd, 1 H J1= 8.1 Hz, J2 = 2.5 Hz); 6.89 (s, | H);

MeOH g@smt) ahd 'ddd»hvfaéu hd#l) (o ﬂn&l d’nmﬂaoU srlr reaZt(@n Hﬁ:lture 16h at
t. quqyg:soW@tﬂ—@ndaIZreduQedSPstqre 'ﬁm@?dlsmlye 1hd—|resildue B 8 mlxture of

THFiachon%rll__c éZgl)Hz";dd Oge}' Eed IllCEI6 '_?ndJ stl 15 ag%al §h5 (d Remove

supe(’ﬂhiarﬁ and SH) ren?a(ﬁuﬁé @é%m? seviekal $iPhe4 10min each) with new portions of THF
5-{6-[ (2 - di et hox¥ bi phenyl - 3- car bonyl ) - am no] - pyr
Qg

and | gegtomtrie. } ancqmgp}q:ypol fednsmmzmﬁs(ymdgr ugednprdsyire to obtain

o3 516 B STy S S e

3 caibddylhd\/hcﬁd L(92) &}h (1@ht7ﬂellﬂw S(Qld7Q87ﬁ’ﬁ'g2|qhant wtthélﬁ&ﬁfthétnpunﬁcatlon
ve sol vents under reduced

'H W@s@ﬁ‘? M RS & 68 Ko 3 B9 A8 (ord BOia-81 (ed i 6.65 (dd, 1 H,

/1= SHHETELZS b ot (0N LU3 AT 106 TR T8, Fin 7= 8.3 o

7.50(grre,nd 1.8 Hs); 17.680der1aH, fi-ne8 HZ Owi=nl . 2deh)7.0 (d, helw/, = 7.8 Hz,

7= B3R e I Wi ol B oo B ds T3 oy 827 @

1H9b1@'8rH 08 981€d, 1 H, J= 1.3 Hz); 11.00 (s, 1 H); 12.
[(Z% ?dl met hoxy- blz)pheny (53 Cc |rbo6r19yfb)rS o 30] pyr

StepI §i' (;;l'hg ﬁql%) win SO%& ddn( &ucl:a?xqed §lélﬁ ?{ ?r? N’ztzh ege iﬁgsof‘ve acid (92)
(63. S}mg iof léhmhbl)nn a mikti®/ef é.dlﬁ}@irdiﬂﬂZI 2(dQ£K$ér3&B)me 24 @ﬂaLﬁ Snd ﬁnhydrous

dlchlgq%n?j@ane\] O.rng) gop}zéﬁe sgluéxgn(tg }_g (F_|anq| ad(; dl‘;pgqﬁe 1M BLBI';; solution
in dléﬁorolnéfhan)e%o%n{Ld 0. %nﬁnoril-s& tRe H.Za)ctlo& %Zm%@f&%()gﬁﬁzsg ~78°C and

afterzeovdl of the]_cqqllng bath ﬁbr 8ddiinona1312511:aﬂrt33¢drl)to O8C,()ﬁid(drppW1$e water

and ?_tly')ﬂ!le éesﬂa %)r-i nire rxSugl_eité'f’l é!_'qqf?ﬂtraée ygg?roredliceé prsssurelargi purify
the cH?@e prdducd By (p?epailatﬁ)e REAPET (oPddiént, ‘lvat'é'}/CPﬁtJM§5 té 3198) to obtain

| lowing reaction is carried out in an

5- {6-6[@1965%% r@xy bipheny|- %@adx@nml)(aygyO] mghmigyl}@ methybfyran-3-
hi
crbifs S B9 QBRI AR5 O AR PSR M s

2.70 $9I LH); 643 dd, 304, ARd7. ac}{t ds ep_w BIQ) |6Vl BRY, 3 1R 709 Qﬁsl nH) 7.22

a0, B, B A0 O T S A 155 afﬁ@ 8 Ho); 7.88
(d, I‘H"Z’Ii=L 78 123 B.159br. @q%)t staqbr' ﬁh g 'ff} HZEOSDIU &5} SQtH)

d dropw’se wat er e’ resu uf e
30m nat rt. Concentrate under reduced pressure and

purify



the crude product by preparative RP HPLC (gradient,
wat er/ CH3CN 95:5 to 5:95) to obtain 20
WG2q0g0Bq121 , 4' - di hydr oxy- bi phenyl - 3- car bonyl ) - aPETBP20p6/909152
i din-3-yl}-2-nmethyl-furan-3_carboxylic acid (93)
(18ny, 30% as an of f-white8@olid. ' H NWR (400 M,
CD30D): 2.70 (s, 3 H; 6.45 (dd, 1 H J, = 7.8 Hz, J2
= 2.3 Hz); 6.47 (s, 1 HexaAMPOeGhr.s, 1 H); 7.22 (dd,
1H J, =7.8Hz, J2 =1.0 Hz); 7.56 (t, 1 H J=7.8
Fh) 7.82 (d, 1 H J— 7.8 Hz); 7.88 (d, 1 H J=17.6
8.15 (br.s, 8.36 (br.d, 1 H J= 7.8 Hz);

5- {gé@ép%ﬁlgfw%h %‘033 %[@O’ééﬁé? ]p}lenyl} 2-methyl-furan-3-

carbbxjlidacid’ etlB'leEtebQQ%)- bi phenyl - 3- car bonyl ) - ani no] - pheny
[}-2-methyl-fu ran carboxylic acid ethyl ester (94)

5 58CHEI\/E48H O MO OV O 94 COREt 5- {
4-[(2',4" -Di wethoxy bi phenyl - 3
-carbonyl)fﬁﬂqg ggenyl } -2-nmethyl-furan-3
carboxylic aci ethy ester (94) is synthesized
according to the procedure described above 10 in step
1 of EXAMPLE 8 starti omthe aniline (25) and the
carboxylic acid chlori (54“ and is isolated as a

yellow solid (1 -\ C6D6) :
1.17 (t, 3 H, : o59 3.32 (s, 3
H; 3.50 (s (q,92 H, . 6.55
(dd, 1 H, 31383Hz8§'§=23Hz); . 1H J=
2.3 H); 7.05 (s, 1 H; 7.32 (d, | H, 8.3 H):

7.25-7.34 (m 2 H); 7.61 (dgea2.H, J= 9.0 Yo)gEt 7- 65 (d,
2 H J=9.0Hz); 15 7.71 (d, 1 H J =7.8 Hz); 7.77
(d, 1 H J=7.8 H); 8.82 (s, 1 H. EXAMPLE 35 20
5-{4-[(2', 4" -D net hoxy- bi phenyl - 3- car bonyl ) - am no] - phe

5-{Qyﬂ(i';42D%Etl?1¥l(§'-fb%h%ﬂ}?l§3-carbonyl)-amino]-phenyl}-2-methyl-furan—3-

carboxylic acid ethyl ester (94) is synthesized according to the procedure described above
10 in step 1 of EXAMPLE 8 starting from the aniline (25) and the carboxylic acid chloride

(54) and is isolated as a yellow solid (190mg, 64%). '"H NMR (400 MHz, C¢Dg): 1.17 (4,

3 H, J=7.1Hz); 2.59 (s, 3 H); 3.32 (s, 3 H); 3.50 (s, 3 H); 4.24 (q, 2 H, J=7.1 Hz); 6.55

(dd, 1 H, J1=8.3 Hz, /=23 Hz); 6.62 (d, 1 H, J=2.3 Hz); 7.05 (s, 1 H); 7.32 (d, 1 H,

J=8.3Hz); 7.25-7.34 (m, 2H); 7.61 (d, 2H, J=9.0Hz); 7.65 (d, 2H, J=9.0 Hz);
15 7.71(d, 1 H,J=78 Hz); 7.77 (d, 1 H, J=7.8 Hz); 8.82 (s, 1 H).

EXAMPLE 35

20 5-{4-[(2',4'-Dimethoxy-biphenyl-3-carbonyl)-amino]-phenyl}-2-methyl-furan-3-
carboxylic acid (95)
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carboxylic acid (95) WO 2007/039111 PCT/ EP2006/ 009152

-81- SCHEME 49 H OO MO W 95 CO2H Saponification
W@poorHighar boxylic acid ethyl ester (94) in a PEKEP2086/009152

of THE and MeCH (2+1) according to the procedure '

descri bed above in EXAVPLE 8L-affords 5-{4-[(2',4" 5

di met hoxy- bi phenyl - 3- car bonyl ) - am no] - phenyl } - 2- net hyl

-furan- 3- ca8OHEMIE®9aci d (95) as a off-white solid

(137mg, quant.). 1H NMR (400 MHz, (CD3)2SO: 2.60 (s,

3 H; 3.78 (s, 3 H; 3.8 (s, 3 H,; 6.66 (dd, 1 H J,

= 8.3 Hz, J2 = 2. 70(d 1 H J=2.2 Hz); 7.00
(s, 1 H; 7.32 (d, ; 7.53 (t, 1 H J =
7.8 Hz); 7.66 (d 3¢ 4 .69 (d, 2 H J=
8.6 Hz); 7.86 (¢ ! I H;
7.99 (s, 1 o~ 16 ANPER, 36
5-{4-[(2',4" -D hydroxy blphenyl -am no] - phe
nyl } - 2-nmet hyl - furan-3- 15 carboxyllc aci o\ (96) SCHEME

50 H OO HO CH 96 CO2H WD88007/039111 COyH
PCT/ EP2006/ 009152 -82 According to the procedure
descri bed above in EXAMPLE 12 reaction of the

car boxylic

Saponification of the carboxylic acid ethyl ester (94) in a mixture of THF and MeOH
(2+1) according to the procedure described above in EXAMPLE 31 affords 5-{4-[(2',4'-
dimethoxy-biphenyl-3-carbonyl)-amino]-phenyl } -2-methyl-furan-3-carboxylic acid (95) as
a off-white solid (137mg, quant.). 'H NMR (400 MHz, (CD3),S0): 2.60 (s, 3 H); 3.78 (s,
3 H); 3.82 (s, 3 H); 6.66 (dd, 1 H, J,=8.3 Hz, J, =2.2 Hz); 6.70 (d, 1 H, J=2.2 Hz); 7.00
(s, 1H);7.32(d, 1 H,J=8.3 Hz); 7.53 (t, 1 H, J="7.8 Hz); 7.66 (d, 1 H, J= 8.6 Hz); 7.69
(d,2H,J=8.6 Hz); 7.86 (d, 3 H, J= 8.6 Hz); 7.99 (s, | H); 7.99 (s, 1 H); 10.34 (s, 1 H).

EXAMPLE 36

5-{4-[(2',4'-Dihydroxy-biphenyl-3-carbonyl)-amino]-phenyl}-2-methyl-furan-3-
carboxylic acid (96)

SCHEME 50

(L0
HO OH ©

96 CO,H

ZI
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acid (95 with a 1M BBr3 sol ution affords
5-{4-[ (2", 4" -di hydr oxy- bi phenyl - 3-car bonyl ) -
W@iono3sphenyl } - 2- net hyl - f ur an- 3- car boxyl i ¢ acPCI/ERBYP6/009152
as a light yellow solid (24n2 3299 . 'H NWR (400 MHz,
CD30D): 2.67 (s, 3 H; 6. 438 47 (m 1 H) 6.46 (s, 1
H; 6.955 (s, 1 H; 7.21 (d, 1 H J =8.6 Hz); 7.53
AcEérgls thhé rochtYrﬁ) ﬂé@o%'lbg(li%%oééjgl QXNMP]’:JE :[23e§:t16§)0f the carboxyllc
m ; .
acid 19%) wquq BBz solwgion affords 5- {4 [(2’ 4- dlhydroxy blphenyl 3- carbonyl)-

i ORGP S ERE 0oL 2 v g e

32%Niﬁamqk(«mHWHi¥?% %6%(S3ID 643647@n 1 H) 6.46 (s, 1 H); 6.95
hoxy- bi - ca

(s, 1(EBL t7:27 (dyob =h§/l5-['bﬂe¥?)ﬁ3) (taﬂnHje/ T§77) H?)s 7 By kdnesl 24 8.8 Hz);

778?08&/?{%%@8#{32“' ﬁfggrﬁzrﬁgqqr(g beg above in step 1

3-trifluoronethyl - phenyl am ne and carboxylic acid
chloride (54) and is isolated as a yellow oil (32ny,
31% . 'H NWR (400 MHz, CDC13): 3.80 (s, 3 H); 3.85 (s,

3 H; 6.56- 6.60 (m 1 H; 6.57 (s, 1 H; 7.26 (d, 1

H J=8.6 H); 7.39 (d, 1 H J= 7.6 Hz); 7.47 (t, 20 1

H J=7.8 Hz); 7.50 (t,EXAMPUOE37 8 Hz); 7.69 (dt, 1

H J, =7.8 H, J2 =1.3 Hz); 7.77 (dt, 1 H JI =7.8

Hz, J2 = 1.3 Hz); 7.84 (d, 1 H J =7.8 Hz); 7.88 (br

s, 1 H; 7.94 (s, 1 H; 7.96 (t | H J=1.5Hz). W

2' AADimQ kY bipPhdn 32 8ok Pid held (SQQﬂW%yﬁ%henyl)-amlde o7

2' , 4" -Di hydr oxy- bi phenyl - 3-car boxyl i c acid
(3-trifluoronethyl-phenyl)-amde (98) SCHEME 52 OH N

jaCF3 HO O 5 98 According to the procedure descri bed
above in EXAMSEREME$RCtion of 2',4' -

OMe H
N CF3
(YU Cr
MeO
97

2',4'-Dimethoxy-biphenyl-3-carboxylic acid (3-trifluoromethyl-phenyl)-amide (97) is
synthesized according to the procedure described above in step 1 of EXAMPLE 8 starting
from 3-trifluoromethyl-phenylamine and carboxylic acid chloride (54) and is isolated as a
yellow oil (32mg, 31%). '"H NMR (400 MHz, CDCl;): 3.80 (s, 3 H); 3.85 (s, 3 H); 6.56-
6.60 (m, 1 H); 6.57 (s, LH); 726 (d, 1 H, J=8.6 Hz); 7.39 (d, 1 H, J=17.6 Hz)' 7.47 (t,
1H,J=178Hz); 750 (t, 1 H, J= 7.8 Hz); 7.69 (dt, 1 H, J,= 7.8 Hz, J, = 1.3 Hz); 7.77 (dt,
1 H, Ji=78Hz, J,=13Hz); 7.84 (d, 1 H, J=7.8 Hz); 7.88 (br. s, 1 H); 7.94 (s, 1 H);
796 (t1H,J=1.5Hz).
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di met hoxy- bi phenyl - 3-car boxylic acid
(3-trifluoronethyl-phenyl)-amde (97) with a 1M 10
W@BI03/039Iut | on af f ords PCT/EP2006/009152
, 4' - di hydr oxy- bi phenyl - gﬁ;boxylic acid

(3-trifluoronethyl phenyl)= de (98) as a brown solid
(27mg, 72% . 'H NMR (400 MHz, CD30D): 6.45 (dd, 1 H,
JI = 8.3 Hz, J2 = 2.5 HZxaMPI4638s, 1 H; 7.21 (dd, 1
H, J1=8.6 Hz, J2 = 1.3 Hz); 7.47 (d, 1 H J=7.8
Hz) 7.54 (t, 1 H J=7.8 H); 7.59 (t, 1 H J=38.0

7.81 (dt, 1 H J1=7.8 Hz, J 2 =1.3 Hz); 7.85

o gl el St s sl o

8.21 (s, 1 H). The conmpounds referred to in the
foll ow ng SCHENE 12 are those conpounds referred to

as the partic arI preferred compounds herein. WO
2007/ 039111 (5@/ 009152 -84- SCHEME 12 O H OH
OH HONNH oO ~N21 Nal d OH022HO OOp
N~r N : R OH Owve
O o |
O

According to the procedure described above in EXAMPLE 12 reaction of 2'4'-
dimethoxy-biphenyl-3-carboxylic acid (3-trifluoromethyl-phenyl)-amide (97) with a 1M
BBr; solution affords 2'.4'-dihydroxy-biphenyl-3-carboxylic acid (3-trifluoromethyl-
phenyl)-amide (98) as a brown solid (27mg, 72%). 'H NMR (400 MHz, CD;0D): 6.45
(dd, 1 H, J;= 8.3 Hz, J,=2.5Hz); 6.46 (s, 1 H); 7.21 (dd, 1 H, J;= 8.6 Hz, J, = 1.3 Hz);
147 (d, 1 H, J=7.8 Hz); 7.54 (t, 1 H, J= 7.8 Hz); 7.59 (t, 1 H, J= 8.0 Hz); 7.81 (dt, 1 H,
J1=78Hz, J,=13Hz); 7.85 (ddd, 1 H, J1=7.8 Hz, J, = 1.7 Hz, J; =1.0 Hz); 7.99 (d,
1H,J=78Hz);8.12 (t, 1 H,J=1.7 Hz); 8.21 (s, 1| H).

The compounds referred to in the following SCHEME 12 are those compounds referred to

as the particularly preferred compounds herein.



H28 OHH29 OHO p O HOI / NHNH 31 p 30 OOH H
CH HO/ I'l HOHON V NOHHO/ NNO- O32HPp
wWQ@2®3/089101 OH CH ztz*l HODb I Nv v NI OOH HO PCT/ERROD6/(@I152
pi O34 HO3 H OHOHOHOH HOHO Ho'-[ NNO H
38 ONHHONHO ~OH 0~0%80000-4 _~S 36 HN 37
HNOHOH OHOI/ N LN/ I OHHO NO 39 OHHO p 40
SCHEME®2 O 0 WD 2007/039111 PCT/ EP2006/ 009152 -85
y OH OH
HO N o)
N o H
HﬂOA Ho/©\'(N\/\)J\N SN
OH o =22 H o)
o o}
o) (N H
N OH HO N
" O Gl N Y 0
23 O 24
OH oMe ) OH OH
jons
o (o)
MeO 27 \/
CO,Et
l o\ oH o) OH

Ho W NH o W NH
31 30
o OH
OH OH
H o H i
HO N~y OH Ho N~ Ay O
2 H o) o 3 H 0
OH OH
o) o o o
H H
HO/©\y(N\/\/ILN OH HO/©\'(N\/\)LN o~
o 34 H o 3 H
OH OH

[ ] (0]
H (0]
HO Y s ” on HOQ(N\/\)I\N
o 4 H o
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Sialyl Lewi sx Tyrosine Sul fate Assay (sLex TSA):

Conpounds of the present invention are assayed on a
wor0gosdiar | evel for their ability to i nhibitPE€HEP2006/009152
bi nding of P-, L-, or E-selectin chinmeric nolecules to

sLe' and tyrosinesulfate r83rdues linked to a
polynmeric matrix as a PSG.-1 substitute. Selected

Sialyl TRViveT et Sulfate 9\%&@@@ ﬁe’E#SAM‘. crotiter plates are
coated overnrg N carponate puffer pHI9, 6 with goat
Comggﬁdesrﬁf?gg ﬁinﬁgﬁ& ) oxyeag%]ayﬁl 8 tz? nol@%ir N8vdl %Iaﬁl%ﬁ'yablllty to

inhibjii the rbdizding ef Pankes ok ﬂiamlebtmmlﬂnéﬂrEH‘BEcule]saﬁ reldeNafd tyrdsiddsulfate

nd bl ocki.ng % bovi ne serum al bymi n
resﬂ(laﬁs}})lk%;n °a§s%jl YIBEH gra}%|aatae§ iel SHSHE o SelPeed dfpsamyalues are
deterafifedM th 10 human P-Sel ectin-1gG chinera (0,61nM

respect ively 150ng/ rrL) or human L- Sel ecti n-

Mlcrggg’ ﬁy z*[rsl cg%e eml gt ?ﬁ%%lib\(/)%iltx bu%t%g Ff9 ?vgth?_g%il anti human Fc

n g respe
mAEg(lmL)ug/fial) ofAf&Lewasng O#i n@s@ul baffe F(QSMMT 41(amydﬁ)x§/éthyl) 1-
carrying . 15%slex, 10% Tyrosine-sul fate

pipeiggipsthancau lConip AR TOR S, 350 NUGLoUM] £ACh ST sk blocking
0 0 T W 3SR 4 A S i

humdn PoS0ectinAlgbelaiynceai(0,61 nMnebspeativelyr 160nginEY ok Aumint 1-Selectin-
varyin unts of c ass uff
teG-S5inpisid. 4G Thnmeetively RERERIaon Burpis Ergateein TgCiiniony 0.61nM
respé@'tﬁ/ély B3 lﬁé/n’ﬁ;)s %'u? G isfe* Atdine! ﬁﬁfé@hbl&}ﬂc@%la@ (ﬁh%/‘;ql?’carrymg
are washed for six” times wth in assay
15%i Si@f‘ 1QP60080zs et splfatgeartdy 5%n binsinbist eomplsred avittafBul Streptavidin-

perokffe~{01ut Ornng) B e oem e B R d 0 Fepyse ity assay.

the lipahdicb@plerrid ddtieanerdogotin agﬁly bueHdmOturtiRe ldl'ildteﬂLlel( with varying
-Tyrosine sulfate |igand rUJIex i s determ ned

movm&gﬁﬁqm@ow il a$say @Hﬁfm ywbt Yd3MSR-vEhis grxiN 1Sradded to the wells

e 62 PSR A A PRSI RS P8R o

times S6thResassays biifferriml e TE Yo Myaxyeﬂqlmmxbum @orioiiuzaté QT WEEN

20), “dgyeloptd nfor SHTTSTI Witho Pih o3 10 GerAREIS oerdinen (EMBYH:O:

substrit® SbRBR and stppe® with 2011AM 1B50,1Bound sLe* -Tyrosine sulfate ligand

complex is determined by measuring optical density at 450nm vs. 620nm in a Fusion

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



22.72.71.3 310.518.9 11.6 4 15.9 .5 .9 10 12
15.0 1.4 13.1 13 18.6 10.6 7.3 14 1.0 12.9 18.1 15
w@2®740%161 19.4 16 15.8 1.2 1.8 17 18.9 5.2 .BCIWEPL86/009152
10.9 .4 19.3 19 4.8 .9 10.g 10 34.4 8.2 1.1 20 WO
2007/ 039111 PCT/ EP2006/ 009182~ -87 Results from
sLeXTSA: 1C50 Data for E-/ P-/ L-Selectin onpound Cso
Resufts oG TS RMn GiB% lﬁhﬁﬁgg%ma W\t-/U@SgL Lffﬁ%ltﬁ?t'l oM
— 1PV 2 229 1I50.8 13 1
152.2 17 01.2 33.9 0 354.1 .0 3 60.502.2 6 80.0
33.8 78.4 11 35,3 131,1 4 6,6 143,8 0 19.1 18.7
onpound Cso E-Selectin [pM Cso P-Selectin [NM Cso
L-Sel ectin [NM

Compound E-Selectin P-Selectin L-Selectin
5 [% inhib.} [% inhib.] [% inhib.]
Bimosiamose 3.9 22 6 6.2
21 40.7 3.0 18.7
22 42.7 2.7 21.3
23 10.5 18.9 11.6
24 35.9 0.5 5.9
10 32 35.0 1.4 13.1
33 38.6 10.6 27.3
34 41.0 12.9 18.1
35 40.8 15.6 19.4
36 35.8 1.2 6.8
37 38.9 5.2 9.5
15 38 ‘ 40.9 0.4 19.3
39 24.8 29 - 10.9
40 34.4 8.2 31.1

20
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376.1 5 Fl ow Chanber Assay / Cell Adhesion and
w@orosed1under Fl ow Conditions To assess the cBEEHBP1006/§09152

of conpounds to inhibit cell_binding under dynam c

conditions resenbling theffow in a bl ood vessel,

fl ow chanber assays addressing/ testing binding of

Resuils fF6mGEle PSA: %(,imua 6L/ Py DESelbin™- S€l ectin,
-Sefectin an -sefectrn chimerrc nol ecules are
performed. 10 Cell attachnent under flow conditions is
determ ned using a parallel flow chanber system A

35MEpal sy et ett i a—dish—i5: - t
r oon %‘r’%@?at ur e[ TR o !:;CS(’ baéger ii! E%ﬁ%\}f eIeEaH Tt
t ri spChydroxymethyt ) —am nonef ttane buffer Tris), 150
mM NaCl, 2 nmM WO 2007/ 039111| PCT/ EP2006/009152 -88
CaClp? pH 7,4) centaining hupaa E- or P-g@lectin-TgG

chinera at_concentrations of{ 2 5a/m_ or{ 10g/ nl

resp er renoval $12the coati %ol ution
non m_ng_sw j g%g{_a,n—
addi hour Wth 1% BSA coating butffer at rodm

‘- AL + las + | o ||
adal Urc. AIrtg wasTtir 1y v 678' assdy Y

Par k| Menorial Ingtitute 1640 5 (RPM 1640) + 10nM
the dish s fitted i nper.@ parall eq33m at e
ar flow chapber (sold from d ycotech, Rockvil lle,
VD) d nounted pn an invert B8.phase- conPPast
m cripscope (sold{from A ynpu Hamburg 1Cermany)
equipbed with a £CD canera (B9 that iR%%nnected [to
a PUrgErptoytrg—ggpsristal-tpppp—{se d2‘8,"40m lswat€c,
Vertheim Mndfeld, Germany) ﬁ% re-ci rcuT ating systlem
I's ejgitiorated Wt assay bgEger contar fgayg 10 125N
conppund or vehig¢le control (DMSO). Cellps (1 mllion /
m) e added torthe chanbepeand all owefd3ao
distpibute for 2|mnutes at high flowfate. The fljow
ratefls then defreased resul®ing in a cBEulated fllow
shea¥—et+ 1 dynel 62— Vi deoSequences—ofl 10 low pover
fields are digitally recorded after 5 m nutes
continuous flow The percentage of inhibition s
cal ciPBR¥Edf r om 1FreE-Helegtin P-§¢lectin yMJIGend-Selgetip fuM]
t hat Eattached—totrthe—ecoated 5 dish-surface inthe
Bimosiamose 0 B5.0 2
preslence versus absence of cpripound of alt I'ndependen
expefpg TeENtS.  Dapgp 4 T ONT FI OWpArTher —ASSgagg or £ arld
P- Sejl ectin
30 >500 133.5 376.1

vV

~—+

Flow Chamber Assay / Cell Adhesion and Rolling under Flow Conditions

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

are performed.

Cell attachment under flow conditions is determined using a parallel flow chamber system.
A 35mm polystyrene culture dish is coated for 1 hour at room temperature with coating

buffer (50mM tris-(hydroxymethyl) aminomethane buffer (Tris), 150 mM NaCl, 2 mM
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Val ues are given as normalized ratios of % i nhibition

of conpound x divided by % inhibition of binosianbpse.
WQIEISHectin -Sel ectin Conmpound Rati o] Rati B(T/EB00g@®9152

is. 91.31 .74 01.03n. g, 31 1.16 .60 WO

2007/ 039111 PCT/ EP2006/ 0091§§' -89 -Selectin -Selectin

onpound [Ratio] [Ratio] inobsianpse 2 1.15 1.22 3

CaCl; gH 31,-425con@ﬁnﬂa g3Muman’ E- 66 Plselektin8G @Kmi'er@Qit e%%c@itratlons of
5. 83 B2 3 .99°1.20 14 ).68 1.02 "16 ).61 1.2

2,5ug/e8 ar. 1Qug/ml,1regpectively. After. ®Bovall of 4hel .cezﬁmg &ﬂutl@l ZhoﬁOSpemﬁc
bindfrllggss)tes Z.relbltz)élke]d' t%? an additional hour with 1% BSA in coating buffer at room
temperature. After washing with assay buffer (“Roswell Park Memorial Institute 16407
(RPMI 1640) + 10mM HEPES) the dish is fitted into a parallel plate laminar flow chamber
(sold from Glycotech, Rockville, MD) and mounted on an inverted phase-contrast
microscope (sold from Olympus, Hamburg, Germany) equipped with a CCD camera (JVC)
that is connected to a PC. Employing a peristaltic pump (sold from Ismatec, Wertheim-
Mondfeld, Germany) the re-circulating system is equilibrated with assay buffer containing
125uM compound or vehicle control (DMSO). Cells (1 million / ml) are added 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.

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

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

inhibition of bimosiamose.

M7
E-Selectin P-Selectin
Compound [Ratio] [Ratio]
28 0.99 n.s.
29 1.31 0.74
30 1.03 n.s.
31 1.16 0.60




91.27 1.41 3 .86 1.13 6 1.13 1.02 $ 1.26 1.00 WO

2007/ 039111 PCT/ EP2006/ 009152 -90- d ains 1.
woepWrgdeut i cal conpositions conprising at | eaBET/BP2906/009152

conmpound of the fornmul as (58) or (Ib) or (lIla) or

(I'l'b) and a pharmaceutical I'y”acceptable carrier which

is 5 useful in a nmedicine, XY HO XY X,, Y MO XY HO

OHMOIl O la OHIbIlla OW lib wherein the synbols

and substituents have the follow ng neaning -X- _ (a)

O ONNN HIOMO HTwWth m=0,,_1m = am integer

from1 to[3 (b) ring NESglectis yherBiSelectinng: ils NO S

\~ \~ < > Eompound [Ratio] [Ratio]
Bimosiamose
62 1.15 1.22
63 1.31 1.95
604 1.34 1.70
66 1.21 0.76
67 1.60 0.92
70 0.83 0.82
73 0.99 1:20
74 0.68 1.02
76 0.61 1.26
79 0.96 1.19
81 1.27 1.55
82 1.35 2.11
84 1.36 ) 1.02
85 1.20 1.90
87 1.24 1.05
89 1.27 1.41
03 0.86 1.13
096 1.13 1.02
98 1.26 1.00
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NHHSOOO RRRL1 eNCN( ONNNI I / HuNCN
WD 2007/ 039111 PCT/ EP2006/ 009152 -91 and wth R

Woh00Ag3HI1 NO2, CF3, F, d, Br, , CN, CH3, NH2PCT/EP2006/009152

NHAlky1l, NHAryl, NHAcyl ang0 =0,1(c) T ring P 5
T being O, Sor [HH,; p 12 (d) ring the double
bond is either E- or Z-conflgurated 10 -Y = (a) R3
WR2 R4 HNY s~ R5 15 wicdhhings being 0 or 1, R2 being
CO2H, COZAI kyI CQRAryl , CO2NH2, CQ2Aral kyl, SGBH,
SO2NH2, oH) 2, 1- H-tetrazolyl , CHO COCH3 CH20OH,

NF?haémacqut lr\lr{pelgé%p% 151E¥:§'[CFH% one compoul’ld o%l_{he formulas
(Ia) or (Ib) or (IIa) or (IIb) and a pharmaceutically acceptable carrier which is

useful in a medicine,

X< HO X<
o CoCcoTt o™
HO OH MeO OMe
OH OMe
la Ib lla iib

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

(a)

o o
‘%ﬂm”):u\jf %?’)J\N/\/\([)]/H

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

éugké

N —_
R R

R?
J N f SN A A RS
O ooy 3 d G

(b

wherein “ring” is

F
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R3 i ndependently from R2 being H CH3, CH2CH3, CF3, F,
ad, Br, I, CN, N and 20 R4 independently fromR2

w@e7B®1bei ng H, CH3, CH2CH3, CF3, F, C, Br, PCT/ER}006/009152

NC2, R2 WO 2007/039111 PCT/ EP2006/ 009152 -92 R5 bei ng
H NO2, CF3, F, ClL. Br, I,"¥\ CH3, OCH3, SH, NH2 and
-W = -(CH2-),, cis-CH=CH or trans-CH=CH, and v

beiraowiin hlzbelﬁ%ZI‘pmz,tmt F; M, Bs CicN %H%HQYNﬂAlkyl NHAryl,

trans- must not be NHZ or SH;
HNNHAsyl ang k 1 0t1 bei ng 0,1,2 (O r R6 HNHt 10 s (g)
R6 It NNz HWHS 15 -Z= (i) RT R2 W

©
.
{m
v
p

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

(d)

L)

the double bond is either E- or Z-configurated

(2)

R3 W-—R2

3 v
\(HN)/\_,\
with s being O or 1,

R? being CO,H, CO,Alkyl, COAryl, CO,NH,, COzAralkyl, SO;H, SO,NH,
PO(OH),, 1-H-tetrazolyl-, CHO, COCHj, CH,OH, NH,, NHAIkyl, N(Alkyl)Alkyl’,
OCH;, CH,OCHs, SH, F, Cl, Br, I, CHs, CH,CH3, CN, CF;

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

R* independently from R? and R? being H, CH3, CH,CHj3, CF;, F, Cl, Br, I, CN,
NO,, R?
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15

WO 2007/ 039111 PCT/ EP2006/ 009152 -93 R 7
i ndependently fromR2 being H N2, CF3, F, d. Br, I,

wWa@po7T811 OCH3, SH, NH2, (iv) R7 ~/ ( | W R2PCHKERDO6/@9152

with K=NH, Nwve, O S(v) NRT R7T % R/ WVR KKW
S'HNNNH or the pharma@2atically acceptable
salts, esters or am des and prodrugs of the above 10

i dRﬁbéiB'ng?,' g@gﬁgﬂ;,ﬁ@gscloﬁ;,flptwm, oca,, o, &) or (I1a)

0{ (I'l'b _ ceutical conpositions according to
LB e ob e oma i e Bl 012,
1 Prseps A -t of ey SHGEHY nRamis ey be i AP

and -X - is X (a), X (b) and X (c) as defined in

claim1l. 20 3. Pharnmaceutical conpositions according

to claim?2, wherein the conpounds are defined by

fo@ulas (A1) or (A2) or (B 1) or (B2) or (C1) or

(C2) or (D 1) or (D2) WO 2007/ 0391115 PCT/ EP2006/ 009152
R

/X7
t \—o
o

with t being 0,1,2
®
RG
A
t A
§~<NH N
s
(8)
RG
N
§_<N H t ~\F N
s
7=
(1)
R7
BN /\\l ) Rz
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-94- OHOwe HO\ MO HO X' MO X .Y OH Ow A A2 BI
B2 OHOw HOMO HOI XIY Il X1~ Y X~~Y MOX'Y OH

W@Q7/089111C2 D1 D2 wherein -X - and -Y are as BREF/EP2966/009152

in claim2 and wherein -X"- is I/ Ol "z | ONN O

ONO ~z, / NuNS 00606%- 50nm0,1HN H and

wherein -Y is R3 WR2Z RS R6 Ra Z pt-( ZHV)S - RSJ

1) R indepéhdently i0hPRPbéln@H, NOWICFSF, QAyBRA! eNGOH;, OCHS, SH,
|

()
substituents are as defin aim 1.

NH,,
(iv)
R7
<2// I ce// /IlW’R2
5 K 5 \K)
with K =NH, NMe, O, S
v)
N N R /R7 2
o L ] 4 \/ﬂ_WfR2 ‘e/(/jl\l ,2// w-R
S K %‘)/K/Il S ” - \N/N

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

identified compounds of formulas (Ia) or (Ib) or (Ila) or (IIb).

Pharmaceutical compositions according to claim 1, wherein the compounds are

defined by formulas (Illa) or (IIIb) or (IVa) or (IVb)

: x.Y HO x~Y XLY MeO sz
HO OH MeO” : :OMe

llla H b IVa OMe /b

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

claim 1.

Pharmaceutical compositions according to claim 2, wherein the compounds are

defined by formulas (A1) or (A2) or (B1) or (B2) or (C1) or (C2) or (D1) or (D2)



10

10 4. Pharmaceutical conpositions according to claim

3, wherein the conpounds are defined by fornmulas (E
WQR00G031ER) or (F 1) or (F2). WD 2007/039111 PCT/EP2006/009152

PCT/ EP2006/ 009152 -95 COH HO MO ,,,:: Y X. X Y.

HO X" MeO X' Y OH Ove El E2F1 F2 wherein -X"- and

-Y' are as defined in claim3. 5 5. Pharnmaceuti cal

conmposiQH ons accordi ngMe cl al 1, wherei npﬂtp

conpounds are defi ned_by for 1) o
1) or{|[(H}) OH Ove Y" MeO Y., | Yoy X" /@
X NBe ST 2 nﬁgo '10 whefei ¥ -X'- is Bs X

deflnedln cl ai and - |SR3WCR2 R4 ?"{HOWe 5
vv K~A2R7 K- R7 $BN2-( )S JL,B2N
R5 S ~NH wi th R9 |ng CO2H, CQ2al kyl, Craryl,

COZNHZT COZar al kyl , HO\@\ Meo\©\
OMe

wherein -X’- and -Y are as defined in claim 2 and wherein -X’- is

D\( m@g& LA,

N
® (LSS
S 0, T Dy
o Q N—
%L)J\”/\/\Io]/ic 5%: E/(N)\/(SJJ gEN,\‘/N(f’J
m=0, H h

and wherein -Y’ is

&HN)/%;;% é—(—NH)}(_}‘_@ ;—eNH)}d'E\\Ew

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

Pharmaceutical compositions according to claim 3, wherein the compounds are

defined by formulas (E1) or (E2) or (F1) or (F2).
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CH2SO2NH2, CH2PQ(OH) 2, 1-Htetrazolyl, CHO COCH3,

CH2CH, CH2NH2, 15 CH2NHal kyl , CH2N( al kyl ) al kyl*
WEHRoesB11 CH2SH, wherein all indices, synbols BEHEP2006/009152

substituents are as definedg.n claim1. W 2007/039111

PCT/ EP2006/ 009152 -96 6. Cﬁgm cal conpounds havi ng

the general structure of formula (E 1), (E2), (F 1),

(F2), Q"Gl) (G), (M9 or (HR) according,ls claim4

or 5. Use of conpouqnds havi ng st ruct ureyg
forrru(la,or (Ib (I'lta) or Q) &S 5 [ edy
i nqet'aiAT txfbr the preparatYon of a medi'cine for the"

treat rni.:_qt of Chronic bstructive Fiinonary Di se@be
(COPD), "acute lung infédry (ALI), caFtiopul monaryF2
bypass, acute respiratory distress syndrone (ARDS),
Crohn' s di sease, septic shock, sepsis, chronic

i nwheneine 0T yardl -¥6 asess dafirled as claga3i asi s, at opic
dermatitis, and rheumatoid arthritis, and reperfusion
injury that occurs follow ng heart attacks, 10

St pRétRRAcediclP E%ﬁbﬁfl&fé Secofdiflg Ab9a%int rlamraﬂt the Lcompounds are
traumati c shock t|-organF | ure, “autol nmun

di defaed Dyl fokmulas (G 1 )pdrd G2 be(ldb) ar, (§29r cut aneous

transl um nal angi opl asty, asthma and infl ammatory
bowel disease. 8. Use of conpounds having the

struct of f ormul as Ia) or (Ib) or (Ila) or (Ilb)
15 deflned in cla 1for toe epar at Meo_of.a
rredl 0¥ for the treatwen di ag or prop
wry disg ). mpounds
st uctme ofmMéw a X'(I a) or ) or (1la)

(IIb) @9 defined in a|n11 for t preparatlon
vehicle for drug targe i ng of dlagnostlcs 20 or"
t herapeutics. 10. Use of conpounds having the

str ctur of. formulas. (la) or (Ib) or (lIla) or (11Db)
B@f‘} ﬁ%d‘ ‘isﬁsé‘gg'i‘%slil 4%?*1%@;%% ation of cosnetic

and der mat ol ogi cal conpositions. 25 11. Cosnetic

conpositions conprising at |east one conmpound of the

formulas (la) or (Ib) or (Ila) or (Ilb) as in claiml
and at | east oneRcosmeInzcal |y tol erabl e conponent.

12. Der mat ol og| c <2_c<3ngosi tions conprising at |east
one conpoun s (la) or (lb) or (lIla) or
(11b) asin\{) \4; and at | east one dermatol ogically
tol erable 30 conponent

AT
Y

with R’ being CO,H, COsalkyl, COsaryl, CO,NH,, COaralkyl, CH,SO;H,
CH,SO;NH,, CH,PO(OH),, 1-H-tetrazolyl, CHO, COCH;, CH,OH, CH,NH,,
CH;NHalkyl, CHN(alkyl)alkyl’, CH,OCH;, CH,SH,

wherein all indices, symbols and substituents are as defined in claim 1.
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WO 2007/039111 PCT/EP2006/009152

10.

11.

12.

-96 -

Chemical compounds having the general structure of formula (E1), (E2), (F1), (F2),
(G1), (G2), (H1) or (H2) according to claim 4 or 5.

Use of compounds having the structure of formulas (Ia) or (Ib) or (Ila) or (IIb) 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 (Ia) or (Ib) or (IIa) or (IIb) 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 (Ia) or (Ib) or (IIa) or (IIb) 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 (Ia) or (Ib) or (IIa) or (IIb) as

defined in claim 1 for the preparation of cosmetic and dermatological compositions.

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

(Ib) or (1Ia) or (IIb) as in claim 1 and at least one cosmetically tolerable component.

Dermatological compositions comprising at least one compound of formulas (Ia) or
(Ib) or (IIa) or (IIb) as in claim 1 and at least one dermatologically tolerable

component.



