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GLYCOSAM NOGLYCAN (GAG M METICS TECHNI CAL FI ELD The

invention that is the subject of this application lies
wonoasiwe1asea of conpounds that mimc the strucPdratado4/001800

certain carbohydrates. Mre particularly, the

invention lies in the area of glycosam nogl ycan (GAG

m metics. Specifically, the invention relates to

compounds conprising at |east one charged gr oup t hat

Mvent on abdo COSRMINORINCARCFeTMIREICER o,

of the conpounds, conpositions conprising the

compounds, and use of the corxounds and conpositions

thereof for the anti alTé?erQE FER:P et ast at i c,
i |nfla t.or ds that
OV RFILCE dp, AU 87 8t AR MBI E0t componnds
mimi¢ A bRt iofReftalh tchfbohydlatts e Mdre piai't&ulmbf tife inkention lies in the area
conpounds and conpositions thereof in the treatment of
ofglﬁommghyaﬁl@ﬁﬁbévmﬁ%% ng a cond| tion amenable to

A t least harged
c?glsa?rlltl%og %@ﬁ@%%%we I near, ﬁl&aarln ce)%sl c(:me chatgec group

that 2&@ lagsigesharmier thhstruaue @dr@iGsed hbynvmmbnaiﬂormlatmsetblmethods for
and are usually found attached to a

the ppepapfiion sce GOEWOTALR SAERDY JOREOHNRE, @%@%ﬁ%ﬂgﬁwﬂd use of the
com e)li(lﬁdseéﬁ{c{ c#) sﬁ%ng @ﬂelré){ %Q ‘[én&‘eﬁlgﬁog%ﬁfcf Affnéndatid) ‘éﬁtﬂiﬁﬂ%.mmatory,

Face ar matri x has been recogni sed
anticbdpallanGAGRithresbetit.atddjort drvseclobiad igaiment @ftam iagrsubject. The

MR RETITAC N 0T T —

of a ARk slﬁaﬁéclt haViAYh RoAMH o eMEA MR Heat AR VABLARE IaBents.
coagul at | tunolr netastasis, cell adhesion,

act i vation of growh BMIGEBOIB\TE@RT@ of cytokl nes and

m)klnes and fection b bcteri.aadvr
ol SR G e Ral. ROEAEAR VRSt s produces
by nid%?%ﬁﬁ?a@ cklls bhe abd Sbuadf PR aitiksheliRata Rﬂitﬁfl aféte ‘{\l 2h GAGs occur
and the list continues to grow. The ener Vi ew

abundsntbh s mma@g@cs@sjmdc@@ oftrusied rtac eflisuton thean SEH agp and into the

MO N R -
to thQQﬁ?aﬁhoéMfafeh@{S)r@hﬁ@U{%GA@) fictiate hin@e®us phiysiokgizhl processes.

ain - which nolecules are referred to as " GAG
For nxm’eplﬁcﬁs-ﬁé@ﬂalpﬁﬁi’ ey @atssbitn apth Lrpwi @ndsdeyglppment, angiogenesis,
|ate their 0 a Vi g
coe b Fup il U aBskb sblqaor G, faos, bining o
cytokifieBhnd Etientdkene’Chnd/ Mf¢Mndfy lfacb:lrrabind&ImQESJW 6. f hcteoerst years there

FG- b | f . I I
bas besana SHoWHie FeroreRGhripReist &6 REbiF DG brivees b GATS and the lis
cont nugsd E gr ) ha?h%ﬁoﬁtegq# LiRwl RrEA! urﬁ{il%t & geﬁ?b@g of RxB8elflaPGAGs bind

s bi ol ogi ca I sease function.

specﬁ%ll? X ddtaneprotebarumdrbyaiping ® infladnch duelanmetal biological processes.
deve

d HS- bj h . .
{2t Aearege | aun Bty BEIeCBlsh L1 TRaHp AL 18] OF Slfaiay 0 Gs—which
molé%]ﬂ%st ne Ire L adaed %Fr‘%j ?t ﬁﬁmeﬂ@s} '~ @R%iaH! {oamﬁi binding proteins and

osacc ari des The pr esent 1 nvention
modﬁl%l‘@ﬂﬁﬁ' mologmubhthstyal d.g.ntiecativatic®AG AilriEk by yatiprast pentasaccharides

[7, 8]EJ L(R‘cg {I;eg ﬁgtwaﬁigllé nQ:th Ei%&(ﬂﬂ%ﬁi eérﬁgzgf gdq% guila(?I‘t ﬁ? eltgpg tSI1181}?§e octasulfate [9].

Similarly, it has been shown that GAG mimetics can antagonise the binding of a GAG to its

target protein and in so doing inhibit that protein’s biological or disease function. For example,

anticancer agents that have been developed to target HS-binding angiogenic growth factors
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negati vely charged group (preferably a sulfo group) to

interact wwth the positively charged residues in the
w@2@shoorsdd ng site of the target proteins, and BCEFAU2004/001800

contain one or nore substituents to forminteractions

with other protein residues 421-and around the

above- nenti oned bi ndi ngo]si te. /I nportant and

inclugle ol yeylfpaiech gompeiings d£0lp suremin auhihsuistiéedyasadistpedl 1. and sulfated

. [ re,t:hat they have fewer sulfo groups and are
Ohg%?&i%%ﬁ%% lﬁtzﬂlggul ar wei ght than previously described

polys wrésahic thveAiomislaes ¢s noueh small trhelesult fGAEdmimetics that bind to

ol  gosaccharides [12,13]. Another jnportant feature is
GAG Rl o it e Jher GRSk heyroprouads, fpegrppgate at least one

negagigglgi (;,ht e@%&%@&@ﬁ%ﬂﬂﬁa Mfoh%&%)f Qo 9h{2kHP mg@ldthgtﬂ?ﬁftively charged

ent I n” speci fTc, ‘pre-define
residoes éntthti GAS-binding sitee of ithe), tatgeti prateif,epndiglso contain one or more

significantly fromth i mpl e,. random.y char ged  GA! )
subsift STl SBES Yth it Pageieyepduns it Fib ARG e opye-mentioned
bind%_rl%_%itfépm HASR 208 5K REShine Tkttt O e %8&%Sﬁﬁdérﬂe9&ibetd herein are that

bi ndi hg, angiogenirc growh factors i S denonstrated
they\liaxe dewerr $ulfre griups and are 96 hewmremBPRyr swight ithan previously described

poty Sl GAC R Mo Bk % B nitliefo BEsi bt o SEPRAGHE: important
featz€hd Sabihdir GBLtutel ufchdsed Bh @96lid3alTEIIRES §§ h A R¥adthiitte) with sulfo
One aspect of the present ihvention is the utilisation

group$ and etheyisubssituentsoplagetsinisprcifio, preclefided arighteléonseabapt the ring, thus

... 0f GAG . i . The capacity.for variati in.the .

TR T P HES | AP G d 0RO QMo s i TREHSg, described by

Kisilke® ue dTﬁ@bi‘ﬁﬂﬁlgaﬂ Qlﬁé‘l&fmwun_ﬁ@ d@icﬂbéd f’léi'eﬁltt_b ANRlecb® YUPHS-binding,
as well as the scope of application to mmc the

angigigenas geovah rfactorsr sl dempnstated viop oreee plaswengassmangeeBPR) solution
i be. e .th i i oot )

s, A, AR QRRPGPbh  p e BokSe A 1€ s mecioe

infedtiofi df e€llld #hdtdedl-tbigkl] kpRed by RerpEosinplexihs, the use of

rraréy ot her reactions such as, al kylation, acylation and
cy Ensagaeati B rihe Presenipmyentinnels. theiwbispitonoet #igeUgt reaction [15,16] to

i ' i ti 10; Vi . .

prohVEDLER o SROTHRER L i Ul RO LRGS0l n

the ifdliveduat chargdd dtsicturdsuirt beineotzidec toneindther ot enliér dandtional groups as
rovi de effegt ive synthetic.routes for the preparatio

wellgs fthee SeQnsj 8E taPRBIRYSH s Mimic dheyidiprico saugtpiak tvariation of GAGs is
. ot ovent i _ : ; o .

demglgﬁﬁ%gég%@é?ﬁtbﬁea%?%fr@ﬁtu H%g%s%r%?lgeﬁgﬁ ?hé)@ R{}ﬁgdrngﬁﬁr:leﬁlﬁatllosn of the cyclic

scaffaidsi inhegkmited tdf thotdd r¢astidn. For eSS0 Bad)ySother reactions such

0.2, P5P(O5P(O2, .Si5 SIi(O5 Si. (0 2; h X i
R R S e SRR 5
PSP(Q 5P(Q 2, Si, SRRy Ph MviEsTRORONd; and

each of Rl to Ris independently a bond or is selected
f r &inis imh@bfpcbeipthe gmention hgpwivide novel charged compounds that have utility as

GAG mimetics.

It is a further object of the invention to provide effective synthetic routes for the
preparation of the subject compounds.

According to a first embodiment of the invention, there is provided a compound of the

formula
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hydr ogen; hal ogen; straight chain, cyclic, branched,
substituted, heterocyclic, heteroatom substituted or

wap®sbersey ut ed al kyl, al kenyl, al kynyl, aryl, BCT/AU2004/001800

het eroaryl ; phosphoryl groups such as phosphate,

t hi ophosphate -0-P(S) (OH) 2:-3phosphate esters

-0-P(O (OR) 2; thiophosphate esters -0-P(S)(OR) 2;
phosphorate -0-P(O CHR;, thio phonate -0-P(S)OHR;
substituted phosphonat & XQ- P ORd R2; substituted

t hi ophosphonate - 0- P(S)OR ijR2; ¢0-P(S) (OH) (SH; and
cyclic phosphate; other us cont ai_ni ng
compounds such. as phospﬁl&a it XRO- P(Oi) NR i R2; and
phosphor ami date -0-P(O) (OR)-MRJ R2; sul fur groups such
as -0-S(O(OH), -SH, -SR -S(- >0 -R S(O 2R5R0 S(0O) 2
-0-SO 2NH2, -0-SO 2Ri R2 or sulfam de - NHSO2NH2; am no
grebgsinsuch as - NHR5- NRi R2, -NHAc, -NHCOR, -NH O COR,
- NHSGB, -NHSCR2R, -N(SO2R)2, and/or am di no groups
sd%ﬁf@énmﬂﬁéﬁ1*NP§ >and/ or ureido groups such as

SR N0, 510, SEOLEPEO) eR, BEANGE of O ached
t heaoh Ghisandeppenddntly &), C(AENENE), R, SnB(TH SE@),FP,&(0),840)., Si, Si(0),

S?efl ned above;  or a substructure based upon a group of
or »l

Ple of §12 BRAIREY or mul a: O YR 0 R7Y N YR, H R8 R9
WNELRIPR, Yo RS isAn %@Hd&ﬁly'asooiﬁlo?ﬁ &@ecﬁéd%rh'ﬂ% gff)ﬁlb@onswtmg of:
consisting o ai ght "chain, cyclic, branched
subst i thlycbdgenhet erocyclic, heteroatom substitut ed or
unsubst{ﬁlut ed al kyl; straight chain, cyclic, branched,
subst i t 1'8&F™ het er ocycl ic, heteroatom substituted or
unsubst R AnFaYEyiclie) "K%alﬁ!h)éh  substhetetl ! M@ liv! heteroatom substituted
heteroaryl: and each of to Rn is |ndependently at
| east oerunstbsiitutad alkab @Bﬂ’ﬁd}’ln glky@ylf yyher deteroardr  a

structurea d|n tofor
t hat : go L ﬁgch)%s ity %%% e, t’hlc\é\g’hggbhtafkh §“§ éﬁfz phosphate
R to Rg‘st&’é eOfPT(D) R’)E, tﬁid%ﬂ)‘bph@ﬂe ééiéﬁﬂ-(Y-P(ﬁ((DR‘ﬁDﬁhdéph@la@
or a bond, then to R are
-O-P(O)OHR thlophosphonate -O- P(S)OHR substltuted phosphonate
-0-P(O)ORRy; substituted thiophosphonate -O-P(S)ORRy; -O-P(S)(OH)(SH);

and cyclic phosphate;

other phosphorus containing compounds such.as phosphoramidite
-O-P(OR)-NR;Ry; and phosphoramidate -O-P(O)(OR)-NRRy;

sulfur groups such as -O-S(O)(OH), -SH, -SR, -S(—0)-R, S(O):R, RO-S(0),,
-0-S0,NH,, -0-SO,R R, or sulfamide -NHSO,NHo,;

amino groups such as -NHR, -NR;R,, -NHAc, -NHCOR, -NH-O-COR, -
NHSO3, -NHSO3R, -N(SO2R),, and/or amidino groups such as -NH-
C(=NH)NH, and/or ureido groups such as -NH-CO-NRR; or thiouriedo groups
such as —H-C(S)-NHo;

another unit of the structure I, attached through any position, where Z, X and R;
to Rg are as defined above; or

a substructure based upon a group of the following formula:
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According to a second enbodi nent of the invention,

there is provided a pharmaceutical or veterinary
w@ewpoeised on for the prevention or treatnent |iPCEHAU2004/001800

manmmal i an subject of a disorder resulting from

angi ogenesi s, netastasis, infd-ammation, coagul ati on,

t hronbosis, and/or mcrobial in ect whi ch

conmposition conprises at | east %ghpound accordi ng

to the first enbodi ment thﬁtﬂ YR

pharmaceutically or veterinarlall ac eptabl e garrier

or diluent for said at |east onéYcahpﬁund Accordi ng

to a third enmbodi nent of the imgentRon, there is

provi ded the use of a conpound according to the first

enbodi nent in the manufacture of a nmedi canent for the

preventi n or treatnent in a manmal i an subject of a

di sor def % Itlng from angi ogenesi s, netastasis,

i nfl ammat i OnY 6 adghd af is@Blectel froRrbMS igoupaddalsisting of: straight chain,

m crobi al infection. Accordln%ﬁto a fourth enbodi nment

of the i nveneyddis, braaehed; sibgiityled desderacyrdichbgienoatont substituted or
prevention o Eﬂgfl ' ;

di sorder r esﬁ?#ﬁ%g%h@%kﬂ L]Sél‘lagmé nes c%hétﬁ gdsnt%gécll’ sg'{lbszﬁmted’

i nflanmat i Onhetemgﬂioahetmatcﬁlhsmmﬁedmr waRakstituted acyl; and aryl,
m crobial infection, which method conprises

adni ni st er i ngbsHtuietkarslyBpteta™En ef fective amount of at

| east one co?@ pund according to the first enbodi nent,

or a conposition conprising said at | east one

conmpound. | nesvhhedR,eoiRgdis imdepsndehtly belehst\oankiraetyretadoesrding to

are provided processes for synthesisi t he._conpounds
accor di ng to‘Fﬁ%ﬁ?IP§PS@W%B@ﬁﬁ?@ﬁF@é%%%@Fﬂ%gﬁ

abgmﬁtM%@BVgggﬁggr regard to the conpounds of the

odinent, if not otherw se specified, alkyl,
ar ydhelaﬂds OX, et Xsis KDsdri 2t rends thgn el p€ RateRsisre dhot H or CH,OH; or

o B &1 KA i o5 PR b Qe HGFREPT Y have

fr %%&rdfn% t&% s%@(ﬁﬁ%n@d‘ﬁﬂ@nt oA b anrh! dherd ﬂé@r&ﬁdé&%@phamaceutlcal

gr oups may be connected to each other to form
or veieﬂunamy cdamposamrufm: tles preverttion ot yrebingens iy apraomealigh subject of a disorder

la | na contai n, a, doubh bon
resulr FgbUEREDT O XS Goop o "B Eobo L By cppggbosts, andlor
m101%9ﬁpﬁif&ﬁ|§>n°$vhfch%ohi?%ﬁﬂbh BmPANR at AstORiRaoal foﬁhdl u@dobldlﬁgi to the first
formul ae I as defined in Tabl es bel o

embmhmmnd‘@ngethmawnh lephiarmegsutientlyrrayvetssinapally acsapiably carrier or diluent for

4 Fgerstood and put into practice, one or nore
sald gt A OPR GOBRBEM nent s thereof will now be descri bed,

by Ave¥rdafs eXanpit @abotimEiTé tHeDinbESdR, RA¢rONs Grovided the use of a
PREFERRES EMBODI MENTS The fol | owi ng abbrevi ations are

compewl esording tGAE dirstcasbadined) pchs PR HeaRf gumdaeaénent for the
fibrabl f
e BR8P R ik, apgiognces

metds@tsOinflafimtioh; élaghatbn, \thdaiblosis, ki niietobid] ngfectvdnh

f a?ﬁtcggrdmg to a fourth embodiment of the invention there is provided a method for the
prevention or treatment in a mammalian subject of a disorder resulting from angiogenesis,
metastasis, inflammation, coagulation, thrombosis, and/or microbial infection, which method
comprises administering to the subject an effective amount of at least one compound according
to the first embodiment, or a composition comprising said at least one compound.

In other embodiments of the invention, there are provided processes for synthesising

the compounds according to the first embodimrent as defined above.
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SPR surface plasnon resonance HSV herpes sinplex virus
The present inventors have found that a broad range of
w@eorpoenses with GAG minmetic properties can be PCT/AU2004/001800
synt hesi sed using a nunber of different strategies as
illustrated below in the exafpl es. These conpounds

have utility in the prevention or treatnment in ) .
malWithl fuathers uégaet tte e comfiosindsiof thesfinst iempotlingant, if not otherwise

.angi nesi.s, .netastasi.s, Infla [,.O - 1ML Cr obj . .
e PR RTS8 g TGRS STt BRI D SMGEREL i e v
mean{rRSHl e &t Ofbt k) Alkyl &Hd ArRE gRRpP Rt nbend1gdkdvatfeom 1 to 10

the activity of G bi nding proteins responsible faor
carbodi at@ns e\ dlithels o oftthe mhﬁnﬁl Remay pe cognecipgdpeagyother to form

. as. i ndi cat ed above. n.he S | P .
a blc%‘iﬁlcdgwgpé Rt ﬂ?'eofpfczl’sc,scé@ﬁté’%u 8? %Ogh)tqﬁaei ﬁ}g& érbéjglc ngr? fﬁHan nd, i.e., two
conti%?jglgl}@iﬂt}é NRcaoasy by Bgbsddsf onation in the process.

erred conpounds according to the fjrst enbodi nent
ofPrefeered gompeynsls o4 ghedaryeniion barothe &eﬂ%l?{ﬁi@l%%%@d formulee T1-VI, as

emhr b ric structures | and Il and those
deﬁnlqu ’ﬁ%z% llﬁ't%g({}fes 1-4 bel ow. As indi cated above, the
C JARedetdisat Aleciar eitiog thay bémotareadity wrdetstooel antdiduit fto practice, one or
the prevention or_treatpent jn na Lan subjects of  a
mote S AP PRSI BETFS VLY BUSTEEPEs PSSt AS gl only
| nfl et hRgAEOIIBERIIIDRFOF PREFIGAD UNBOAMENTS
t hronbosi's. e conmpounds have particular utility in
t Ehd fotatvirgrdbbedvidtivas beruwegdhergindi sor ders i n humans.
The conpounds are typically adm nistered as a
coip&hent ofglﬁcﬁﬁlélﬂ%&i@ﬁ{li cal conposition as described
i ngrghe fol | oy Ralfagr aphs. Pharmaceuti cal
conpositions for oral admnistration can be in tablet,
capSBl e, powdlemoblast growthi ficfoorm A tabl et can include a

oG o ettt P D R R @2 R host ¢ ons
gepesl | Y 1 NgdsiogndblabitbRitcraéor & FBITh) as water,

petrol eum animal or v}(é%et able oils, a mneral oil or
a ¥¥6fFhet i ¢ wastulaptndothsilislgrowth gtor ne sol ution, or

al I's such _as ethyl ene alvcal, propylene glycol or
po%]gt hy enesﬁfﬂfggra\é’ﬁ]ﬁw gnixnncgl uded. Such conposi tions
anggsr epar at h@pss siinplexggmeral [y contain at |least 0.1
wt % of the conpound. Parenteral adm nistration

i nEheipikeserd dmventoss haite forndihat p braad) rrrgs ofccommepiads with GAG mimetic

i ntravepously. .cutanequ r . :
proie B BE ey SRR bs MRS DSRUEL, INFEALbeow in
examplés. AIRES EMERINY havecutilnp irck pyeveiigi e@freatment in mammalian subjects

adm ni stration includes dermal, ocular, rectal, pasal,. )
of aadiseudpl ressltingniiams AREIPENESIBy MetATRSist ieflAnpatign, d@%‘i&ﬂ infections,

ns. r .[a : I
coe oy TRomP1 BBy ST SO0 PGB ol
the ad@ity 80GAGIBindRkipréeteing gesponsibit fov diseakepronessée f or m of

a Ear enteral |y, accept abl e,aqueog&. so%u%i on vvhibch ish ised usi

py A By EHAP TBimneticy oft dae Lyyentien &S Jpglicated ABAYS AL & synthesised using a

i 4.4 [ j I i Lo De: | .
o RSP 8 kB ot fonsion
in the katessons of the subj ect

Preferred compounds according to the first embodiment of the invention as defined
above include those embraced by generic structures I and II and those included in Tables 1-4

below.
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conmpounds or derivatives thereof. In addition to the
at | east one conpound and a carrier or diluent,
W@ 0vp6ised ons according to the invention can fRCT/ABL004/001800
i nclude a pharmaceutically or veterinarially
accept abl e exci pient, bufferg6-stabiliser,
i sot oni ci sing agent, preservative or anti oxi dant  or
aneys dndieatedrmbere, she mgmumts a4rerding fto §h¢ |1nvqn|ﬁ10t1 H@Varlﬂlhty in the

e O RS 25 e o sososss

metadtidi€! hBhSnWibA, Fi@obihf hlﬁ‘é@tibnOfcoégiﬁatmﬂmO&ﬁdmbsm THEhe compounds
preci se nature of any additive nay depend on the route

have @artmla;r mikibityr it the freafimeng ef g}@rﬁgwmgochsor@ﬁgtm inymap e he pompounds

are t}ﬁaé?aélp{t oﬁ’l}s{(;lre talhcon%)g %glatacgﬂi' Igia?#lgéreglﬂcaﬁ; (rﬁ:ge sf%n as described in the

followaigRRsddrhshies typically include such subst ances SO as
to mai ntain the conposition %ma clgse t

phBkArspesytied comozé#tloa% foreqyak aqipingstration F%Bee inyfablghoapsule, powder
or hcﬁﬂl ?dr?x tR tg’&&% Hn§1118e F@Hﬁ)&) ShrdieP RRhARGR c?%egg)r bR HfiRant or an inert

I'on can de active ingredients In
diluead dLImeﬁpﬁai?mhb‘@tlail do@rqﬁsnmne gemmdbuimdludSiacliquid carrier such as water,

ingredients wll princi chosen for. t
petroéqugrp Cag@ya]agr gﬁgqt@li@ogé,eﬁln@%e%t%ﬂ len a Synihetic oq %hysmloglcal saline

g TN 5 B S e

includéd i Sacly cagpwsmsctnsaamyl Eesawaticas ezmillcgmdnaﬂy @antam at least 0.1 wt% of the
pharnaceutlcal or veterinary conposition according to
compqy@d; nvention will be administered to a subject in
ei M}gﬁteﬁl PraaR uukt?eﬁfdnc ajnkdided f a@iiM@raond by the following routes:
t erapeutlca y effective anount as necessary for the
intrapanuslyy| artasiouslzt ioon subdwaneounsiyi deasally, orntrarhescalatlyal intraocularly,

transgprgggﬂltﬁ olf q%%ﬂler%gﬁ%pllgfggrécf gﬁgﬁﬂmaﬂ%&c}a@ Se} erlﬁgtrgt)fon 11¥cluctes dermal,
ocul @A RIS tagdll 88 weM ok AleRARHah bheinAabtise oangl 28Nl téans. For
of the condition being treated or the prophyl axi s

mtravgnws r etfanePpe ot rsueutaneons injeetimpwntinisadon ak adulei whegstreatment is

des1rﬁ%70£gg af % 1§§1?ed{ehgwél? %% }I\Mhe fopn":f o\f“a pla}e%tér gr g&elat{abf%fagilp&s solution

VEt eri nari‘an responsi
Whlchr1§ pSRigen Heetdn@ HasRhigMle plily Potalidity dhdveeabglity. Those of skill in the art
onpositions for adm nistration to a human_subje
will \bmwell ableuigepoparasuialp satutiond psiagator ourapgpl f‘ofSOiWﬁl@ns of the subject
oun f _pody weight and nore preferab
Com%%% g%{gvgulye h%re%ﬁd )1/0 rrg/gkg of body val ght . Thg
COauMigion Canthieeat Raktudas compoand @adta (mmeaSor diluent, compositions
pharmaceutically or veterinarially accepia
accopiing (atheviaxentivarcanfiurthey include pPhaimpceisa lmfw\%egma%%ﬂy acceptable
.1.h u cl: o) 0 S
excifigfy, TR ML (RS Bront CRleGiGCly SRIBUERESer any  other
mateirfal Mhoten toyttlosel of kil ia thsirer B wifl beeppetidieddry thaperson of sk111 that such

mategiit s brgégﬁéfxgéiyf ﬁ&ﬁ?@gdei@“  Vishng ghifaly, B A Sompound(s)
The %g&grﬁtﬂ liﬁﬂj L AGiGRT fhlly rEFe % AutdNent ﬁimMQstratlon of the

organi c amn astrlethy am ne
compdudtichr: i shat 2s hwhbtberyléb ropkr)poalMDn as t@évbta;lrrummteaetdsgraﬁg or parenterally.

. formed between conpounds wi.th baSJC no , sych .a
Wit 4168 (o IorS IR Corapasttons S Riesy HiiRds. iy Puitances so as to
manﬁ&lhghe 9&}9 R £ 29b& 18 ph§siblodidal pBCr Gt 15t WiEIAN @nge of about pH
aci ds suc as acetic acid, citric acid, benzoic acid,

5.0 tbabeutipH! 80i d, or tartaric acid. Corrpounds havi ng bot h
acidic and basic groups can forminternal salts.
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Esters can be fornmed between hydroxyl or carboxylic

acid groups present in the conpound and an appropriate
w@200bosyskd ¢ aci d or al cohol reaction partner, BGI/AY2004/001800

techni ques that will be well known to those of skill

in the art. Prodrug derivati-Ves of the conpounds of

the invention can be transfornmed in vivo or in vitro |, .

i rft?@npfbﬂétiqmra@mrdhlgrtp éhmmyentwma@alwnclaﬂe petivstinggdiepts in addition

to thgeﬁg%'@@gg omﬁoyﬁig %urcgg%rlggrg %tF' %wg]ﬁ)reﬁ#fncfé)%ﬁg%ﬂg nq&y’%@ﬁ efficacy as

antiaf@Bgdifc, adtiimetlsRic DyntcRiivensi@R, aitidohgulpitpdititirohtbotibeantimicrobial
parent conpound or a netabolite thereof. O@a npl es of

agenr,a.b@awpg@ chogeryfoy thsit eéﬁ@aca@ga%&qnv@éﬁchtm itohe or

moge | r S t.uent.s

b s B lRA ol G BiifeP! RESEfRoRCacidRhy WPHES ifBation wil be
adm1ﬁfstefreh1‘9tcﬁ ) rm@uatdmb@iﬂiee aviagphyladtivakiy eﬁetztweeoma\ﬂndfngoeuncally effective

phosphol i pase acti vj tf’ Prodrugs of coppounds_ of th
amoynh a& REGESFALY AR the dattice aa@éuaéwnmné%eqqs Hiodu pi'éle\m amount of at

Y t t f

least {86 QB SHR Siipllichbd By Bt O 23 GRS OE M0 B ofl-course o
admipfsahgat, iwigi dgpetid onwhe matmee Imd)\mvdrmy Ioﬁ dlse carfdisda béing rireated or the

the art and inclyde an_acetate As al so . .
brophyIaris SaBRFoa CURSCH PRI O R BRI ot Sop RS igygsyngfhe like wil

be w{ﬁﬂl Medtddil bY e mbiRalmRAtREEH b vOkriRarRiSRIRMe §@'the care of the
e prevention or treatnment in a manmmal i an subj ect of
subjezt. dI'spicaléy howswudrs cmlgpdsrtms émgatdsgmm@@tlsn tore thagrasubject will include

vt R 1B A o RRPEE B PSP BRI, prertly
bem%{jé%ﬂﬁmtaidwrhg/lagohs&ifwélghﬂ hose of skill in the art

I nclude the processes used to manufacture the
ph’ﬁhammamumlalcan ompagdudedansodwssitiobeas plirsmeceutigelly or veterinarially

acceﬂa&g(ﬁggg%ngeghﬁ%gffo%t gl Hg}ehe aﬁ%lgxaﬁ% ”tc{}e[pé @(\)/r(flﬁoun%g includes salts,
coortﬂlﬁﬁﬁdrp dbRplexbd WIAS nRegNr&i! éﬁéh' shath’t hatl Zife eQemodeBSas in vivo

have affinity for aFG, bFGF and VEGF. The corrpounds
hydrolbrs@leh avtersytficei etodea@,r basps alngir@ig% netcprogimes metempednds having acidic

r ant i fl anmal [ eat
sroufistiee Ao wbltser SRR haRE kil AR e Bhh metals such
as N& qmmg ndd danghdiith blgénicf R BEAIch @F triethylamine and Tris (2-hydroxyethyl)
i ogenesi s-dependent di seases such_as angi ogenesi s
amings gS@his ame alsqbe Hormeel hgtweanreotposarls With hagieiesoupsngpch as amines, with
roli f t S
nor ) LSS AR DGR, i 0800 SO b
suchral @uems élhcﬂ cixtfit eid benzoltheid; dumeric add o tatdrioachd: t Combeunds having
the growth factors and could thus be used in
both@gidif anddussigl sipunsrcep foraninienasalisyr t her i ndi cat ed above,
th u d
EF‘(%%”E%S 'Bgsl’tolpi{g%% I%SPA,&}{ dr tl%?%r n‘g)g}ﬁil Xm@ Sups present in the
comp@malamddm a@ptbptlberoafbmxglldamldl sedlcbiwl reaztibn 1phﬂner using techniques that

l axi s and t prent of many thronbotic and
Wﬂlg%W@l a%lﬁ@ﬁ}oswéé%@é%hetaﬁe nmost not abl e of these

bePW&&i&éﬁO@ig thQE ﬁﬁid§ of B EP8RI% BABR a8 ormed in vivo or in

thr Ic str eral arterral thronbosis,
vitrouingt thb|parean gompowrs. @maﬂﬂlaaﬂewMquftthQ hiol@icad ectivities of a parent

nposi tions of t ha d co nds, ca
compRMBRb 4 SRaRtFyed fh e BB ALT 2 B IA g be Setivated by
convtdié BRlhey grddi’ug’\’% ftRd IRren® c%ﬁ@tﬁﬂﬂ ¥5Q0meiaBblite thereof. Examples of
anticoagul ant with severe side effects.

prodrugs are glycolipid derivatives in which one or more lipid moieties are provided as

substituents on the moieties, leading to the release of the free form of the compound by
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The conpounds of the invention additonally have been
found to inhibit viral infection and thus have utility
wW@200a061523 ral agents in the treatment or prevePtCT/an20#/001800
many viral infections. The conpounds of the invention
are particularly suited for-8hRe treatnent or
prevention of infection resulting from pathogens which
cleavaged Withe aHSnayma rhayingaphorshelingse agtiyise e pirefrugs|of ¢asppounds of the

. xanpl.e V., HLV. nau ' . 1 Yel \i ' ,
RN B DR e Bl BUERIFLA V) gt e
activé 6RAGIEISorOertd® inhbitrdldapancareg tikd dimgs Wuitablef@btetiegy groups will be
treatnment or prevention of infection resulting from
knowman thase af slldp Sisi 2t anddpelgdersaHte BRI | i se HS as
an ' n : | i : | aria)ei..
B! SASBLERTIeYe, LSt RIATLE RS B HOLTR Bt in
manufitt@st éfon neddidahrent &rl the preehtioss pr émdtndnt HS\4- inaamehlian subject of a
HSV- 2. Havi ng broadly descriped the invention,, )
disorfegresulivg ffﬁ@gaé%wﬁﬁ}l@gsa met%sﬁégc&%%ﬁ‘?&’é’% ?%@Ppahon’ thrombosis and/or
micrcgr)mt' f24iSn. af—‘}gcésgk%i for e h&ﬂhﬁl@ﬁn@%f IsMéH hiRRicaehts WdMbe known to
e given with reference to the acconpanying Tabl es
thosenhf sitillviin the ket bind éfdlydedihe qurodzmsesi wsetihte haufastimegthe pharmaceutical
sepiioa of, %gis speci fication. Ceneral Procedures
compestieps fiescbedithwes or al kyl ati on and depr ot ecti on

Of'ﬁgeonl[oznﬁﬂ\%)dg Eflind WitGG the 5EbpME tNEvastdRohA% PRYA §RinH 0 have bind

a coo stiTred suspensi on of prewashed (hexane)
growhlia Fhcfdis.e dn) particuDiE it IDrscbeenhastabliched tat theescaoppinds dave affinity for

tirrin I.ntai ned (0->r. 20.mn). The .m xture.. .
G it TR B Etpati e v, Wilf b olpseifptye Bumetastati
and/drrﬁrﬁioiﬂﬂﬁﬁlﬂla%r?pé@eﬁﬁ i the 1eRIMdn WE dnsrhmblidd Sutj&ts ‘idcliding humans.
o/n). The m xfure was cool ed once again (0) and MeOH
The s ofilte erspaunds dehludsdthoitiehtnesoi of Augidgenckisdependest diseases such as

.mn). The ssol.vent was evaporat and the resi.due . .
angi QR FRAC RO s EPURD) O PRalr S bERRaYRe ynoaties as
well hOhRRBELAR bF nflatlhatory scasdsepil duRdiviBss Soh QY Apakatad arthritis. The

2 x 10 nL MeCN). The crude m xture and P-TsOH H20O (50,
compaypds mayedsp petrate thel proydl faciatseandueridd thust peusqd jy cardiovascular
; tThe m xture was cooled (r.t.) and EtsN (100 nL) was
eSS prior to evaporation of the sol vent. The residue

Wag s futilice GldehtéDatidvasthe ebfipomidsaitabd ihveldicaAad digoralle have utility as

to yield the diol. CGeneralprocedure_for sul fonagi on otf
anticapgrdang|os antihrembpidc agenthe The compouRdfgcasythgrefore be used for both the

prop%%lé%igg}@ élgﬁmgﬁﬁyi(&?ﬁgthg%fél?&e%;da{n?%c&l&ﬁ%{ﬁﬁ di%al¢ 43805t notable of

reaction m xture
theseVdBing " @&pedentiut hthidaiidsan dultherryreaebobiami, dhiontbopikbdfdke, peripheral
'tbai/ the addition O Na COs (10%vv/,\/\2‘ The m'>(;§,ure was ..
arterfal [thrombgsignanstale anging And Byessetiat avagHen ¢ 0BG poRRsEEpns of the
s r Lo . t .
st g Ry ot aides SR ksl o v
alterhdvivida®wavfasin patareldly Bed @rad enticoaghlagh witl jeveWhade effects.

deprot ection s, conpl ete the oduct, was. carri.ed.. . .. .
t 8% awnpwﬂﬁﬁﬁ@({ngg%%&édﬁ%%r ke hegn FoRfori il infection
and {Pﬁse h%@ Nvﬂ?:?r ay th?\ﬂfa‘f\‘%%érﬁs il th€ tﬁ%ﬂegl? bpﬁke';éiﬁﬁﬁ%tf%%?glgw infections.

ure actions re evaporate ) and co- evapora .
The (cb2@pumisdof treninvymtjpmi diesmdtiqulaty) stitedyfaz| e ttteatraert fait grdvention of

r oduct .. en required,, .after | hilisation th
o RS g DS 1 Ld KO SRy rccpor 16, o
example, HSV, HIV, Dengue virus, Yellow fever virus, Cytomegalovirus and Hepatitis C

virus. Similarly, the compounds of the invention are also suited for the treatment or prevention

of infection resulting from non-viral microbial pathogens which utilise HS as an
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resin colum (AEr)-50W X8, Na+ form 1x4 cm

deionized H2O, 15 nL) in order to transfer the product
w@riokoersky into the sodiumsalt form The sol uPCDAU2004/001800

col l ected was evaporated and | yophilised to give the

final product as a colourles®-glass or white power.

Si ze excl usion chromat ography Size excl usio

n . . Py
attaclohemtfeatrygfoaphympRE Claswodiyse (alerial  dest nefableds| thpighibigion by the
a 5.x 0.cmcolu W I r gt f, 2. /»m n of
compfyupd it e i e EH-b-Begl M B 1 i
Frﬁﬁihﬁﬁﬁ)aﬂﬁi&s@ﬂiﬂdﬁﬁ@ thvkation; abhaimitingeeanssiad ehthe bympounds, their

TLC (charring) and/or, .fog}‘éﬁol ychar ged sﬁ)eci es b Lhe .
synthgsimeandytheipbiolgdiea actyities, oW eI YHewit queligm;q %/0))‘. §gccompanying

capj.l i ar ' .ot O
ot uF b AEh GRNAEEl il SR dfhaostr despickante

of the presence of und@emserhf Bieddiosespr oducts or ot her

salt contaminants (normally only 2"@ |1 amounts, but

Genegih reacediet &0 Sifylatigh andpeprigstier g x 95 cm

o L SO AT S 8 B B
washel Udeder) NAHe®Bhyd.) riet biviFeneOleu the( BMB)ion evayepemplats, stirring was
Ll A5 0 Bl e gt
e BB 4T 0 59015 LB

agairf €U°?) BEENIOH {3 MLAtvas itrodutédewith lcubtiromrd wtimimg @hhim).f The solvent was
at

east 3 nont hs under such conditions). 6- wel |
evapmatadoend rthe pregidue RIerigd dlod WRRlE i%th@oPm’fA rfgé]i‘ i Gpomatography to

sol ut i r Il 302D tl :
rom S PIRCFL IR oyl S st ek 1SRN R crue it
and HTROHINLE (5@mi) Ak MU/ (1:Mpwas @saed enddr reflux (1 h). The mixture
pol ycharged species, i.e., sulfated product fractions, .
was Ganled @ltprod € 0P orL) ras agficbpraqr ta evenesatign idhg polvent. The residue

was Sttt S R R A PR ot ip e 8L, 00 and
Gen&@éﬁﬂcéﬂurg W sGhRseofsidonpRd at -20 for 20 min before

1.3 eq of NNS and 1 drop of TfOH were added. Stirring _.
wad wormierfodie alcobobansh BOp rimethylamng Gred ae Tohippiydtegoup) in DME
T o~1 f -
s BT ) L 86008l B i O e

mad§ BaAEBbaILa) WyYthe hddidoh b NabFO9 §)1%twe'd)).pThd ik ture was filtered and

Gener al procedure for Ugifour-conponent reactio
the Soia Pvoperen anbcerevapofaeh O amiie 4?8@&1)%?01& 2f esngiifated product

Q | | dded (2 1

vos AR (48 BloRBEn SBRUEDD el B LD a0 0 caper v

grou{p;\ﬂt Wigen' @spedtectionvvad cqrhiplatel the prainot was icamied Ghibugh 5o Me. next stage.
en D-glucuroni¢ acid was_ fhe acid conpanen [

¢ , it wa
The geifeuiaied il in PROrHS Whicaed o 57 SXEIson sirompiogtebhy. The pure
okl SIS, 00 it SpmHANey PR s B0 i
sulfatedipioduét. dWhen rekfuirey aftpr dpaphdisatibne theerothiad rwasgmssed through an ion-
excBg HaES GRUTHB LA LV SR S RIS B0 ‘8 in order t
trans%&”@lllee&ﬁ%c}ﬁcy %%ngiyg htdf At UBafuh | s%l’i’eﬁ)rf?% AL Gblution collected was
y nd-p y flas

per ace atiron a urrfication b
evapoatedraddigoplpitiyed to give the final product as a colourless glass or white power.
Size exclusion chromatography
Size exclusion chromatography (SEC) was performed over Bio-Gel P-2ina 5 x 100 cm

column with a flow rate of 2.8 mL/min of 0.1 M NHsHCOs, collecting 2.8 min (7.8 mL)
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Gener al procedure for acetylation of hydroxyl groups:
The correspondi ng al cohol was dissolved in
woaspyrsexdi ne (15:1 v/v, 0.15 M containi ng DMAPI/AD2002/001800
nol %9 . Acetic anhydride (2 eq per hydroxyl) was added
and the m xture was stlrred-Hi-r t. o/n. The m xture
was poured into ice-chilled 0.5 M HC _andextracted

fractlvmst hFr@erIs ‘weTh enadysge rf@rccq%sbiﬁlé(ér%%o@@]é &y dild(chamings ander for poly-

charge ﬂ eSp§ ) eﬁ dl?yo ﬁ}?ﬁm’i‘&hﬁ ety gl#d I%gl%/ea @%? at ed %&Fh gﬂ)ltgu gy capillary

electiopRoresik (CEPghdajiodd deemed s berfitogf @M’Weré gbaldd and lyeiphilised
w th hexane- Et OAc) to give_ pure produ
Ge[nethmogapqugot@@ é)msgpcezgﬂﬁp@ﬁsulfated by—products or other salt contaminants

(norn‘%legfélrcet él al %%4&{ ﬁﬁg 0 %?éégcte %?_It%bcg]?ﬁ? s‘%gr@ X 95 £y deionized

watetM] tj‘mB/tﬁﬁi' YbingiA péf vRDdidsnmppRéhxeaieve ﬂlei’ﬂ%@ﬂqﬂéie%
5.2-0 The mixture was stirred at r.t. for 1-3 h

Dzme(tknl:meﬂoi@ébbgﬁﬁq»_?t:) Acidic resin AGr)-50W X8 (H+

B3 1SR S Ml R haled oy WSO M B or oD i
1 L sFastunigRd Wittd doateniap d.0dag b plysinep? 67 @uaiddaGit eil1 iM HC1 (95 ml) was
vacuo and thor ou(ghl y dried to give th

pol y- ol
addeh i@ adigst. thephdp rH@eﬂQﬁl%sofh&ifond\é@? Foddn &rbylfe‘rvnw@md bottle at r.t.

(e G S Py R DR Rl B S iofer o 1 o

( ZA%)ww&n@dd@éi phite Ras Gaded 2060 RO Zraotio belutioaper well. 55 pL
or excess). The mxture was | oaded in a

of DMBﬁtgqﬂa%‘éu'f{@cWﬂS added itoceriswpad well aftl insian celouy change from blue to
pink SRl bEREI- B RRL et Bt eRt tpctons

Gendda rb@e’duﬁeﬁort]\ffsgl)&bsﬂ&tﬁﬂzsat r.t. under 1 at rmsphere of
hy rogen for 1-5 days.. The reaction_was nonjitore

TL@ y@gy@;@@c%}torh@@@)ﬂé@gglyg@l% doneg 11k 4D rP80 Bg © % freshly activated
powcie'ré(f £X 601808 iARE Qg(‘lv!lbgn - ofdry I\Ef\ngé sthld&l & -bbe B 90 m1n before

was evaporated and drie vacuum checked
1.3 edldf NI/Rancﬂ il decrect THOH arc akled. ﬁtll‘rﬁxgt\#f@s doatinsad afteh(ﬁ’tunnhthe reaction

hyl f hydr I Th d -0l was,
was SOTRRIBR T (i) ar it AL 08 Fo s afdeel SO IAqn vacuo) onto
il, 1.2
slicd ) ey TR Lo IR 2 (1. 2 g
Genqmlrprbyathmegfdr)Ugu_afmracdn&gzzbnwtdem‘nonr| ng continued o/ n.

o et A e R EabbgrreiFa st bgmagsmypd U ) fnd isocyanide (1

eq) 1@@&51@' PlOFRIHFe vAGEd Hﬁb@%@ﬁ@ﬁ'v@&g HahdteRed ﬁﬁ’&b'r@i&ﬁon vial (final
The sul fated sugar azi de was dissolved in water (0.

concitragiod: & 14nF M)i oMhef D@imuycbmqn acif nas thm jachdh gq)mp@l@t A wa_s added as a

solid g{)t&g Case] c& l%"ﬁﬂlg j}lt il S #W&Q gis-gs%%ﬁ? }ﬁ%arggun(% was 0.5 eq.

The 2iplthiel o4y sﬁﬁe& ol éﬂ&l(bﬁl&lcﬁtr 613603°d forMh o5 A& EThe %f-bgmls U the reaction
The m xture was shaken on a mni shaker at r.t. o/n,

was mmnpwdu i EHbeThmnumrecwas;megwtqud thei tefigue a3 Pugified by flash

ohuofffBisB8Y £ it Epllelol, S RAPERA IOl ad b irdd erdbentation and

purifia@eh 6y fEXAERbAatberdp@a038 Step a: Methyl 3,4,6- tri-
O acetyl - 2- O-benzyl - a- O- gal act opyr anosyl - (I -

Genergl prpcatuge for acetyldtion of hydroxyl groups:
The corresponding alcohol was dissolved in DCM-pyridine (15:1 v/v, 0.15 M)
containing DMAP (0.42 mol%). Acetic anhydride (2 eq per hydroxyl) was added and the

mixture was stirred at r.t. o/n. The mixture was poured into ice-chilled 0.5 M HCIl and
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tri-O benzyl- -0 glucopyranosi de. Met hyl
2,3,6-tri-0Obenzyl -$- O gl ucopyranoside [17] (150 nyg,
w@2®s0ek3 , net hyl 3, 4, 6- PCT/AU2004/001800
tri-O acetyl-2-0 benzyl-Il-thio-fi-0O gal act opyranosi de
[18] (151 ng, 354 nmol) and-200 ng of 3A nol ecul ar
sieves were subjected to the general NI'S glycosylation
extraptedozedx@HQu_s iTig @@mgplm vamyeparated and Washefl agth cold 0.5 M HCI (x2),

brlneE gﬁq:fg&gggga |sa gtlz -yv%ls ﬁja%eae?l @gret%%ﬁrgg?gs Tﬁe residue was purified

I IR0 A, e 1ot
b R TR TR L B R oo e st

Genézakyy oodduDbfep, Zemp&mﬁec@waaw debanaeylatianc r ed f or 1h
oF B TSuEsEBORR, o2l PhopeBRl. ARV EREL ARG L BT Heated with a

soluttdibh sdaiurﬁ %etﬁdﬁdieemcmmmdzs RY K ) zxolméml % 19ix@ss .wabHtirred at r.t.

n.mr. (40 CDd 3 Og 35 (m, 20H, 4CPh<1@
for 153 h4n(ou1tonepl| by. TIZ?): Amdm nqpm 59\7@@(8(@-5F onpp w3s gdagdo adjust the

pH t?_é-é), the ZI‘_lnB(gur(: 8vas %ﬁeﬁﬁl]a}l)g r’%%e's Iie% %O\Qfgs%ra _EI with ﬁg@H (ﬁ%e%ﬁmbmed filtrate

and v}%ﬁﬂ?gsl%r@ evdpogdted) in vﬂwﬁ&arﬂd &Brdulg’hlyﬁkhﬁedl?b @fﬁ)the Pol4] product.
(AB, TH, J gem = 12.0, PhCH2), 4.40 (AB, I|H  PhCH),
Generaézzr oe@ﬁureﬁvr dgprogectipngf bﬂvzy&e}the'4 Vn.fohJ(dd?genPb{SlSJ 5,6 =

6 o a@%ﬁﬁm&ﬁ? §e3r?z§bét§br7§ H}'ﬁ?ﬁi@(ﬁ()é&ﬁl ob i ;\/I]eOH or EtOH

¥ mB,) 5\@15 (at&decﬁi% P@«Ebr ZG%SPdiOH)ﬁ mn c]hd:rlcodfl@() mg&réﬁce{sd):i TheHnixture was
S

loadqd gga @gmcgapz]e (E\g«;m ﬁ@djﬁteﬁmtz%ria@@ e 8 ngﬂjugqer ydrogezl ‘atmosphere
50 498110 Bl e 1350 BErdB0ER g o o 1 1

stirrdR#t. Hi7 und&71 4fmospRere 4, hytiedgedfor 129 d8%s, TheétemonQWaslmomtored by

TLCGBAc GoMpRN-Bgiet 710 Bs. 35 it wab lised 45d gised with MeOH, or
0 orfted AR uldRt Mg hecked by 'H NMR, freeze-

Eto%’, ﬁg-ﬁthr%%?%%ggg%y? g O galact opyrﬁaér%ggglllmn(llc S7 )e $y0 gl u roeze

dried:amymsaddﬂedb/foPeuifdmanhs catal yst (20 nmg) and 20 nL of

Met t| C CI d ]\‘A&r}%uﬁdded to a solution of 90 ng (106

3, '%"h@ dh%& p%&ya&ewéodlas&%&ﬁﬁza&y&-o% GANIBQD ORVIR OAGS arédrlraLand stirred

benzyl O gl ucopyranoside in 10
Wlthdﬂall%(@% sunpmsmstphmmerabbﬂhwr@gm hydgoxgppatitddfoni t h. Jodomethane

th
02 e i Do BB AP gk 3 g e e
was Wﬂbrsﬁm/smb thc'é%ﬁdl BefiNESy ﬂaﬁw @edagtop@aphy.ash
chromat ogr a gradient elution 100:0 to 100: 3
GenEta@mCR@W]p foz’ylisgé!mcylﬂpadélﬁegl%dl@fzs the title conpound.

3 arllxem %teci SULIL 'é/%'ée W%gé%%l?{g‘%m w%t%%éobﬁ gfi f&!{'aggli% fl 8f acetylene in

t-bulalio] @. 92M3 l-eq} a6 adddP) To thiSHixtiie was ddded d sblufisn 6f 80pper (IT) sulfate
H5P) , 4.20 (d, IH, Ji>=7.8._H 1), 4.09 (app
(0.3 (I\Agp()wat%-ﬁ nml%) gadg sglutlgepw)f sodpugyoaseg@atq(lq M;_lejvateg 2§2m0l%). The

mlxéu' Wg%ﬁ}?.k%n gﬁg@i‘%’“ﬁ@k% 2’19 ngloé% taﬂd Ip@f\%% b% %gl%gtm( &‘gmiq&ﬂdgraphy (silica

1x181%h),, grddeht chmioh whis BtOAMeOH3H4045629, 20: 241, 1032:58 to give the

(s, 3H, O\/E] 3.42 (ddd, IH 4,5 = 9.4, H51), 3.22
COHQSPQndIFlEItH%ZE’ QBPTQd‘lCt H21), 2.10 (s, 3H, AcO, 2.05 (s,

3H, AcO, 2.00 (s, 3H AcO. Step c: Methyl

2- O-sul f 0-a- O gal act opyranosyl -(1-74)-2,3,6-tri-0O

-sul f o-"*>- O gl ucopyranosi de, tetrasodiumsalt (PG2038)

The above di saccharide (32.2 ng, 0.667 mmol), was

subjected to the standard
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sul fonati on and deacetyl ati on procedures to give the

title conpound as a white foam (4.0 ng, 7.8% 96%
W@sHys2CE: 7.18 min). 1H NVR (D2C6 400 MHz) : PGI/AU304/001800

(d, IH 1.2 =23.6, H 11) 4.833 (d, IH n-21= 2.8, H

1), 4.60 (overl apped with watzf, IH H31), 4.551 (m

IH, H21), 4.306 (dd, IH, 3 = 10.2 H2P), 4.17-4.06

(m 4H, H41, H51 and %mplslgﬁéﬁ@aﬁ I'H,~J 3IM 3.6,

S AL S

trzO-':be%z Hﬂﬁ&igmco absdd. dd, IH H5P), 3.343 (s, 3H CH30) .
y ]C)§046 and PG2047 Step

6- Mﬂﬁhyb? 6éﬂ2b9rb@@d&oaﬂ%ﬂmrgﬂe@%3#7:1%b%f_l/mg(1322 wigl). pethyl 3,4,6-

O GREE P S bR Iio-B-agagropnarded 8 (134pe 4 pmgh and 200 me of
3A ni’oléo@ar%ﬁéve@vﬂa@@ﬁwjecﬁecﬁfd the- g%néi@DN}YS @l}@bbl}ﬂ@lﬁl)ﬁ prcb@swre using 95 mg
trichloroaceti mdate [19]

422 |urmlhnﬁMSoFbslaflwaEOg@rﬁvé/n(qudlglqcféﬁwl 2085 Re 26 o e hexanes)
I
yield§y p7¥ g ety a0y IR dartall L o micuinlas Hi8ed 10T, of DCM,

200 (g oﬁﬁce’iﬁﬁ dpbydiede) 200dé pLéEt?I‘étgﬁﬂ)thg o DNL?B[ @tﬁhth(ersotutloiiGNas stirred
mn The m xture was _cool e - w th_cont

for kth rbpfqﬁ@ qvenorﬁxlfﬁt} aifld ﬂﬁ!%Dﬁb‘@Fga“(@&th_ (zradigof el p) 2%5% to 30:70

EtoA@ﬁ§)<%H§§ gﬁlggrfolgmm}; Q6 0B file k%@ﬁa ahaecgloamezsoglaéso H nm.r.

vvasmtro uce e mxture
(400fMIHt eCPCLRB07.85-4 301 (at, CGH, Zrhléh)[ 65 ddiel Hyaks, 5 éld], 88 6.2%0(dd, 1H, J34

= 3.0 do b BT ARSI IE5 ) a”% AP TR L kot Lo R 485 (@
1H, ﬁ' | = (1%%01){1@1{2) PIEIRL N8 PROHEP 429aRE, qt}?@ (n& X. éOPhCHz) 4.40

he”’subj ected’ to’ t he npl en deacdef ? i on
(AB, g]&hel-‘rlﬁlep,rb&bdd;rlél, Jijre T, G 8. e, dihJect &, tHHH Y, 3.88-3.96 (m, H,

s RS2SR GRS B ML AR S A S8 b8, .5 . 3,

OMe? {5 3(@4R, i, HA‘)8314SF(EH )1HN@§ agde gy 26028@' Sty R@) af93 (s, 3H, Ac),
cru roduct ? max. ) pyridi ne

1.88 r(t,)3H,nAJ:) (D@@l(fl%(WQ)Méhd Cthéla):éhb"i(hlsﬂ }ﬁ qrl@98i SB&& 138.20,

. DTG L8R RS b3, R ora, 1701

126.3 rmoa)42b<9f7qae SeM Tpsn 24 mwm ZR-BVGI TR &t i qsl 281 93.02N69.47, 69.17,
of the solvent. The residue was subjected t o aqueous

68. 35@6@){96( é@dﬂ:% 3@&91‘ 2Q6h 20H8emat ogr aphy (10- 30%

s SRR 0oL TR 0 b
St PasgdmanldtAMRst(( é@ﬁlgz/hkd 26RC o'i)acéhc3acldlwéfe, adllEll tdh Qcilh)ltlon of 90 mg

3.41 (dd, 1H J 2 3 2>310,7 Hz; H61), 3.61 (s,
(1061, wrpll ) of 3 mgils 3, iﬁrtr iP-gegtyl-2- Q)éei(ZMl-a*P-gqﬂaqfozewenqué(l —4)-2,3,6-

Y LN N -

apphé& Witl? 39vachuf plEpedtlPihe élsﬁéns(dlf wels sﬁlh'bd 50163 51a'§s HZA&fter filtration,
H51), 5.08 (d, 1 H J 2 3.6 Hz, HI , 5.51 (
evappztign And cg- evgpprglopowrzh ﬂgMel_‘qhe grq:.?}dueg?ku ecteqd twﬂash.phromatography

grad}cl;nzt &91}902151(0%%) %) 10? ]%t(%&ﬂde 6& gfe?d }Z_é‘#g (f;l’/ :5 %e titbe compound. 'H

n.m. V(200 KIPGE, 8D:0IHS: 389 (bAd,4H, @3 300, }Bﬂ.‘) 432 @1911119.112 3.8, H1™, 5.10

St &5 e Y Ry brodty 7 b a0l 505, At .09

TS A R TR

3.80 (dd, 1H, Js 5= 4.8, H6BY), 3.62 (dis t, 1H, Jo3.34= 9.1, H3"), 3.56 (part obs t, 1H, Sy 4-45=
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130. 17, 133.43, 133.53, 133.74, 137.48 (Ar), 165.61,
165.62, 166.26 (3 C, C=0). Next,

WQ2@z06ei528, 4, 6-tri - O benzoyl - 2- deoxy- $- D- gl ucopyr/anzmyio1800
-(174)-1, 6-anhydro-2-
azi do- 2- deoxy- 3- O benzyl - $--33g! ucopyr anose as a

i O%;; (g,sﬁéoclpﬁdeg %Zﬁz%gizf% Barh s ﬁ-zg‘)flﬂ\w gﬁg%_“%%l,ﬁz‘), 2.10
g i Ay SO 2 L 2 # 3D

Step & Wetﬁyl ZIOH,ulj‘bF(x-lé-Jg)zlacﬁopsz)m(odyl-(IH}4)62 [} 6%?11)+dulfo-lﬁ-lﬁ-g)ucopymnoszde

(dd, 1 H J5.6 4.9, J 6,6 12.2 H: H6P), 4. 50
fetmsed@tmwlfr(l’@oég)s 1, 6,6 12.3 Hz, H-6P), 4.52, 4.59 (AB

ql’ﬁlr }_EI?OVf 1 dlsgcc}lérég ( 3?2 (%Cm%Pr@ 6674 n@éof wa% Eﬁblj;l_éctéd fo She standard

sulfo@tléﬂ a@ti deé.celt-jda@mﬁpfbpddlﬁes?tomye Hie:ih)e ccﬁsnpt@ndbzs asw. ite fgam (4.0 mg,

7.8%55034 Bhtigg G5 {8 min) H ANIR WDepoadEhrth) *Eh73 fo, 3%, T 3.6, 1%,

4, 8332%[)&1??(30‘11721 sul § afri§o4 o %@ér}é@ G@omyter, (IHL,-H3Y, 4.551 (m, 1H, H2Y),
ydro- 2-°deoxy- 2- sul f ami 0; 3-
4.306Qd0e iy For S @IQIQU dﬂg)é ralo4.86 (i $HdFdmHEAlend (1620069 (A 1H, Jinan =
t
3.6, P@‘ﬁz? 887 géch I§LHID G BEQLU 1S Jrsssey 21 6% ey T %%b?y?xn)’ 3.564

dd, lI—( J‘ 7= 5.6:-Heeqh), 3.363 (dd, 1H, H5™), 3.343 (s, 3H, CH;0).
( SH %) 2-azi doq% deox( Oben)zyl $- O Iucopyr anosi de

(127 mol ), PearIannpilec%it %M PG3947 and anmoni um

Stepfzoﬁ-g%tcg)n gpotggg)-lﬁnﬁ?ﬁ 21 deox o é@g ﬁlﬁ@y ﬁ/]@?!) !?%%; dro-2-azido-

2-dedhR3-0984-H-8 gZuctopyifdnbEeer ed (0 2 and evapor at ed
e crude am ne was purified by SPE 300 a 8

WA er solutert r i afge 3, 4@61-01140 -BeetyletaziideA- O%D @eppx@osyl  trichloro-

B TR A8 e DR iy 1S o
gluco%vg 5J7J3§e E%@%g?%@ﬁ:’:@%ﬁﬁ(}% QED@E)(S nﬁggwﬁ@ 3Mrédin TR presence of

he m xture

activaved nfob.asi s (30068 fod BAdewcteh)emdcnmi @tmOtSphﬁrc Oﬁamgon (r.t., 30 min). The
gquenched w | ce and Na2CCB. (sat..
mlxt%re spéh Solaas & oreh Genyg! ST, 417 REE E@MSOH (21 pL,

o R B SRR 5 g 0

was i%frb&hﬁ&d 28y ehdin@htretiilefed aAdedpstatedc tTihy reside Whmsu‘ﬁﬁﬁted to aqueous

umm eneral procedures eld 22 %.Q
workyp r(E@éé)g@gi) flagh gm@nﬁﬁogra@h%&h%ﬁ%ﬂ%m%%m mﬁié a pale yellow

colow%)ﬂ g?é{\yg ﬁ) %glpsprlre}% uef_“ ai;go e%awgatgd %Q‘m(_ra IBﬁ'_MgC%I) tl}_e“n subjected to
the Z% lerﬂdeagetglaﬁgn %eﬁéﬂal priocedddel) Thé phruét was i;tﬁéﬁtecﬂﬂd aqueous workup
J gem= 7.9, H6Al), 3.85 (br
(EtOAIeBStOI-]BQI)i a ®1cmle3s 61$ (?&mg)s l%? his gesitue (vepg, COteMapqrzteQ (2: x'10 mL MeCN).
3-4 =

BzC],.@ﬁS) ulg 1584 rpmo})s\’zvaq g_#defi@g o%:tyfél (#o%‘e ci'qqe R_r@@;jct %1%9:2 mmol, max.)
and %ﬁég@% 2%@%.@ m ?gﬁédgthgé&%nﬁgedlgﬁx%re l@ﬂedﬂr (rt o/n). The

mixthik. Was &wldl (B%afd MaDIB.(2 ﬁtlépwas 1ntroduced with contlnued stlmng (O°—>rt

sy BT 8 5 A ESPYLRIERY b b Sl e s e

subj éi'tegieo'ddlﬁé&ﬁl\ko&ﬁf)%%ﬁ%& %nmﬂétsl’ﬂ Eﬁroﬁ{ato%raphy (10 30% EtOAc/ﬁexanes) to

Xy- 2-sul g ucopyr anosy 6

yleldymoa;omp@eodw 2-

U SRR Al S BLRNIE] 1 4l oS, o
MHiT@D@lQ) 99r1'1f(beﬁHWﬂt§5 A (@) m@a $9hi gzcjtﬂmm ﬁ%‘p%l (s 1 H; H-

FH2 overni ght. m Xture was tere and yoph| i sed
to yield 10.7 rrg (98 % of the t|tIe conpound. 1H NWR
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(400 MHz, D20) d: 5.47 (br s, IH H 1), 5.20 (d, IH,
J .2 =23.5 H 11), 4.68 (br d, IH J 5.4 =5.5, H5),
wWa2@3/06323 | H, J gens 7.6, H6ALl), 3.98 (br s, [|PCT/AB1004/001800
3.75-3.64 (m 4H), 3.52 (t, IH 2.3 3-4 = 9.3, H3P),
3.34 (t, IH, JS445-9314H4P) 313(obs dd2
| H H2P), 311(br s, |H H21 E>§ : and
3) 3@@37}&&1&)@40\%@9& J6673 H-6), 441449 (m 2H H6) 4.55, 4.68

|
B
1H, %,65. §Hzr35r2§5 bﬁwgds 1 HQHQBLB:HQ,VM& DES ﬁle(dd2$H g 96518'45 10.2 Hz, H-

e R (Tl oS Yo bt Kt 22k B 03 2

20O AR o TR B. B i 0, 0000,

73. 17187l4r1@ 37@12@9 68@31 agl-2-6L, Gehp! Qt’HNh$ 169. a§m01 16 (2c c-1%, c-11%),
¢hr onmat ogr aph ent elutio

128,19 3RO 2108 01y R @4 1LRILE A28 880 LA EBnRSEE Al 39,90, 130.06,

130 R0 B 35Ts GEias Al MR 16028t E0B)S.

3. ﬁext"“ 2-bdio-34, 634-Q-Gendolh- 2 47 dxy33- b-glﬂc@yrd-rh%’j’l-(l 5—>48C)B6—anhydro-2-
|H332—108 J 3.4 = 3.2, H3P), 980
azidd- Hdedxyg%r@:bemﬂ(iﬁ -Deg/PEBRYn0sE. 04 fioutless  gil g@ﬁﬂ%»ﬂz%; 3 steps).

oot 08 B M e By B 11 1

8 1 = II r
3793@@”@&% Ijgigh%@ 88‘&d&d415'é£§2 J;Qmﬂ 41¢rH d%)@ )83 95 (b s, 1 H; H-

4h, 4(bD(d HIH,JJsﬂa:Ha B-6)44.39 (dd412@ﬂ5,(5d9 |J|5-J§ 132@@,{{5&) gso @d, 18,

s Ty, 128 Brol(0 ) 450 $aTap 4By Uag (20 B BRGPY 405 @ 11z
7. 9}1%41@ 11934%5%1%(@1 Hl b&s 515211 - é) 150443&5 1]H2J13_3?—’4 3761z; HR2BY), 5.49 (brs,

and

L H 31D CNBY (1, BHo2. 576 Eirs HoAD, 8 5758465 medo K acm)

s Rl B D A
O

O-benzd Pl FnoSQidiso8B% aliPE2246)) 6eqi L5ii = 6.
Z);?)D 6y no,lﬁ 6a)?|t|_(6eq|)|JgZ ax-sp= 7.

HoAx mﬂx)ture ]Qf9523az(qu -3344- ﬂ@&&enzgyl%deqxg—a Bﬂluc@qw)anosj){é«jl —4)-1,6-

anhyy@j-azgggag\/g%oxy% Zggzyli[?g ¥Hz aan rg%zgs%g(eg g(&é’?o) o]éﬂ%(e%riman s catalyst
(11 ngaaélg%%&ggg %%8(73%612%)2%2211%%@§6E{5)ﬁ01?ﬁnﬁ3 was heated to 65°

undei:%?go’iﬂuntill&ﬁmﬁﬂete ]b’_yGTB(Z "l[]ﬁhd,miﬂpreg\?faaepolsdl &3, @tetﬂl (0.2 pm) and

evapgyt:;é rwge arggleg)gas }él?lﬁég by @E‘S@ 00 é%ﬁ% V\%e@ fartrldge equilibrated

w1th299§5Me§He£@2 %Mﬁfem’ leluted 5:95 to 100:0 MeOH:H,0) to yield 53 mg of the
O acet’yf-a- D- gal act opyr anosy! - (

dlarmﬂe (5;8%) gl Wathpyt dmtiwr deurificatiom wion thet Hiamjne vsr added DMF (5 mL),

803%2%%ﬂ(4%@tg%&%ﬁ ﬁ@@rﬁma& t(Wd mg, 475 pmol). The mixture was heated to

60° far ll)%r’cﬁéﬂ cddlde 93t At @M&K’éﬂl‘lﬁﬂﬁ icéland Na,CO; (sat. a%ueous) This suspensmn
-tri-0-benzyl -$-O ranosi de

was mmd) amw aprbtivroyia tlitot e Aiirae e pEmeed Water (1 mL)

and 30 (% RIS ek 208 ot e i‘%ﬂ %%@%a“?\% Y then loaded

direétiyL&ito fﬂieZSE(ﬁwoB)umn ﬂgeﬂéﬁl f)ﬂﬂeddréb) 3 ¥idld 22 nl@ (% %J over three steps) of
3I'L4li 3. g 229_15 IH 1L21= 8.4

the tiflep@may Otundl LHNJM @@%MHZ B, 4olvsnt§9pawssed>5807 3%@ '(m, 5H, ArH),
3965(dd IH3 J 2.3 = 10.4, J 21Mh = 3.6, H2P) ,
3.803 (dd, IH, J 6eqlL6eqi
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= 12.0, J 6eqi-5 = 1.6, Heqgql), 3.67-3.59 (m 2H, H
axl and H31) , 3.54-3.40 (m 4H, H41, H51 and H6P) ,
w@2008/861583 3H, Owve), 3.134 (dd, IH 1-S 1 9.2,PO1/2NR004/001800
8.4, H21) , 2.012 (s, 3H, QAc), 1.909 (s, 3H, OAc).
13C NWR (D20, 100 MHz): 173-8¥; 173. 47, 103 20 99. 71,
77.12, 76,30, 74.57, 73.009, 78 89, 69. 94 i
5.43 68,345, B0)85.1840. 18, /157 3, HPO, 44244 6o, 1% &5)& 54-4.52" (m, 2H,

ArCP%EJ‘ Eﬁ# (‘b]ﬁ B¥0- agoHGAl)agtggpbrr §a’nlosi ITI?’%’I }55 (gl gHt) 321 (dd, 15,
J23=Q(}54J|j39_$) Qa3 ong4 @) ol d§4~4pel9tz;1$bﬂ) lBrﬁ3S€Hrts IHcmsga 12 (dd, 1H,
i FQl the standard_ sul f ona %I on/ de %Etyl at
H2Y i5e SRR 4400 WA 0 &5 Lo obP. Rt 4, 96.9. 8511, 72.7,71.5, 708,

e opynnosyl (r -
68.3 ?6'};]2 %V&%?gc%%{)/r%]dsg?égggs converted to the title
Step 6.010PRUN2 35! Bmilpid-D Wﬂanb%(ﬁ%] L8Ry dcd=2-deody2 2-sulfamido-PB-
mn). IH NVR (D20, 400 Mz 5404(d IH J in-2ii
-gl@ommmzdeld)sodwww @&20éd 3 - = 3.6, HI 1) , 4.60

o e L T

1 ﬂu?o?»s@ Béh Y4 g ds‘ﬁib §68diut4 lsafin 1215P)m 3095 8pmol d
Sl fﬁg%Dnyi’c?@ Y45 =008 f—lmpq %0 (da, oy

Pearlman s—qgap;lyst (3ngp n pg,ﬁﬁqi-watg:@L) mpu‘tdect%tqéﬂ psi H, overnight. The

mIthrlI’e was f ,[O cgarbdy ]lyf’)ﬁhlﬁlf)enz& &gtllbﬁ m% JC 8 rcgﬁ%g Iﬁgg %Q&?}Xﬁnd( 'H NMR
(400 BMOHE,AWOVGS: 5hig (bt grldar}m‘);lsazoe(uynaulgﬁ: RHAH I hyB abi QMH, Js.s =5.5,

rocedures met h

H5), 2.8 - }:ﬁ,bémywé I@@‘m a&soqmrsaaasﬁa‘mwﬁé (m, 4H), 3.52 (¢, 1H,
J23~3ﬁ1w0?;3rh35 SO T 7 LB FANPS] fi8 npzd&"g U, 3.11 or s, 10,

conv ound
Hzl)col ourl ess gum (62 7 ng, 93% . 1H NWR (CDCI 3 400
MHz) : 735708(m 25H P& 5.717 IH J 1P.2 =
3.6, HI 11), 4. gEsample $31PG030andR( 203% PhCH 2),

s T S T O A

tri- Olﬁ’enéyl-ﬁib%h‘rﬁdpﬁ)anoszde 571 (d, IH, J gem= 10.8, b-PhCH

s S0 e ER i AL 5 30
umol} ]OZ{%%% 3 %ace?(l % 3(?961’15:%12)61 iHI_}f (f B% @hl]a%toéy Eﬁg? 13’9[%}%) and 700 mg

of 31& lncﬁ&c&]&ar%l&/es 4ikerd iafoj&:téﬂ td-lﬁhe]QeneraBNW Bly(cdslylatidh, psbcedure using 181
ax = 7.2, 5i1 -6e 6.4, H5P) , 3.791 (dd, IH
mg (§O% pmpel, 11@3e4;) oﬁN}S_Flgs chrp@gtp)gra,phg (F9-8268my gjyad;ﬂqt elytion 1:5 to 1:3

proARgelbgly 18 18 Sapba g P S HET I el B o
(4oo%ﬁ’HzFb§)Elgaado Nﬁgz)lﬁ 40- 7312483 15H, |Bhl 5.OMe1d, 131,433:(S3.6, H1"), 5.481
@ 18, dusi b 2G2 D) aou@auwwram&ym (1= 32, BE"DAG80 (&, TH, Jyem =

11,6 EREHGE PR P e 6111 O B3 BTN g~ 116, a-PhCH)

4. 6731 17 @&l mtmpﬂmmﬁdb -P%hbHE)dr)4 219361 1Y Jge,9=lqarv nLPh‘SGIQ)gh 443 (d, 1H,

co yran05|de (

. mi O r ot ect e
T 1 D AOBRETIS) S50 HG TS Do oerPHEER), A0k bl e S = 8.0, HIY,

4203 d] IH Yo 1 %%95&’1}14?3 1S3 R Al g 2 Pl = JorHs"™, 4.072 ¢,
1H, »3;13‘33-*930 7ﬁ15€m9 0, Hzﬂﬁs 853 (dd HI5 Jaml#ﬂﬁx) Jz,n 1§ %Q H2lY, 3.82-3.76 (m,
3H, H'ﬁ},, Héama}nd 96 o). ’5 87 (s, Be Ot 3.65-357 (o, T8, 1959, 3.807 (¢, 1H, Jivn =

! Affected by the solvent suppression signal.
? Partially obscured by H2",
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H3 and H6 ) , 3.47-3.38 (m 3H, H41, H51 and H3 ) ,
3.400 (s, 3H, Ow), 3.340 (s, 6H, 2xOwe), 3.117 (dd,
wo Bjosie323 = 9.6, J 2M = 8.0, H 21) . 13C NVR ¥C28y2008001800
MHz): 103.20, 99.64, 79.35, 76.92, 76.34, 75.35,
74.65, 73.06, 72. 03 68. 00, - 64- 02, 60. 89, 60 86,
57.30, 56.94. Stepf: Methyl 3,4-di-O nethy I
8.4, Brdi= 805 iAo 38340 (§d) 4Bt dpyraands N2 Ureans) = éo Hﬁeq ), 3.291 (dd, 1H,

uI f O- I USSP o) t i
Josat feﬁjbzg'éi’)[?ﬁbqnl omh%6 g ks ? 33313 éAlgfol%{bl (gﬁsqgr%g]gdurb NMR (100
MHszI[b‘(SZE, 30(4 MHzplmetgmy(c@), Cxﬁalm(@mrmmugs 36, 138 24, 137.73 and

137,64 Gromonth )‘;335%%21”2%3% 12&2@,9/3?8 h 1@,@@2( a0 4o §dp7.57, 127.52,

7 P S, e T8 a2,

73.23,H3.116, 31.)4,, 72498} %85.76 (60.07,168.89, 8H64,672508 56186 220.71, 4?.035(54
Step Bt QadzJmikéﬁéér@-gqu%é’pyr?w%@%éf—féz-ﬁ-f»ié’fuécivy?"‘ sle

H ol?_?v%}ng ﬁ%G gg%ld?ﬂdH deﬂer;)z f‘atw pgc?cgg‘[%lé,( )Sifzel‘g)ﬁlfs@éﬁ(dg%c,zcetyl-l 6-di-
O- beﬁzﬂ&éD(gﬁlacEﬁyr@dsﬂ(D)l —>4§lx2331ﬁ4m @beﬁ@ﬁ-@%ghmdpﬁ@m (88 mg, 98.8
umogub \%%dqllqpﬁ@tg‘ééﬂq gtzzdbgflﬂ%ﬁﬁ%ﬁ? as e&e&?ﬂ%gﬁ gé%der (42 mg, 97%). '

NiE2 (4 TH Juan =32, H41, 4.953
NM@@%%goproglfl eﬁelH Jlrlﬁanngb)lﬁrla)ﬁgszl%e ’[ZZ] Wi )

(dd, gHr@h@h =alokdy Uit nerB.2 3", ﬂzwftd ﬂgmedﬁ% 84nH1"), 4. 080 (t 1H J511-6ax1 =
eprotectlo roce (0] t

6.4, @E@mq S e T P Do 58S B b S H. Tt

= 129, ge% 18 i‘k,ﬂggslc[‘ﬂ\'g’%z(a“?&(ﬁéﬁﬁ @8&09)‘% aﬁéﬂﬂﬂ)% 6@3 4%) ((?h AH }@41 H5' and

H6"), 3#409)(s, 3H5OMR)E3. 1(3m(dd, HL; le-t-15)92AJiilﬁ —4895H , 2812, (g,st OAC),

1ooff Bt k) SRR i, (s sl Shon A 88, P 30,

74, 55}'}%)095 76 @?5699§4 (6'9104166"45 Horo, shensAs 1, eduaeo aoant i ty
tri met hyl’am né was e4)§&vded net hyl

Sz‘ep@ Met}aﬂl DyHdliZ0-QuEarbimgalatiopyramoosi(te, 6%05%1”0 p-D-
PG2042) was ex Iu5|lv(gjq20%g} ained. CEtm> 25.00 m n.
gluc S{kOBEINRL BT (d, 3 H J5,6 6.4 Hz;

H 6) t ; i M .

e g,y st 538,034 s
mett®l B, Hdi-Okb@)yl-0dD-@akabtob@rapmgyl 14+ 4) Gobigjycopyr@aesidg svgsmeonverted to
e i e o e OB B Bt TR o,
MHzé ?46§ g& YiH Zj”?’zfﬁt 38 PHI‘)‘ Q-Bold! mrmpﬁ ECB% ] %%W@S‘Veﬂappped with

20724 title co ound was ' o bt ai ned from 1
ety 4 (& pﬂom.—oeeagﬁwm P Hadasi el 0 412, 4.23-4.0

(. o8 BEL T BRI, DPb LhbdTh et Dlntabai 0. 14, 3.930 (@

1H, ggllj grg@m(gr_@}p @}N%@gure as a col ourI ess povvder CEtm=
mn. 1FN 400 MHz, D20) 1.00 (d, 3 H, 5,6 6.8

Stepl-dz Méfhﬂ)Z 6-8i-Q3bepigyl-34-H-O- methyl—oc D-galacz‘opyranosyl—(] 254)-2,3,6-7i-O-
benzyl-B-D-glucopyranoside

Following the standard deacetylation and methylation procedures, methyl 3,4-di-O-
acetyl-2, 6-di-O-benzyl-a-D-galactopyranosyl-(1—4)-2,3,6-tri-O-benzyl-B-D-glucopyranoside
(72 mg, 80.8 pumol) was converted into the title compound as colourless gum (62.7 mg, 93%).
I'H NMR (CDCls, 400 MHz): 7.35-7.08 (m, 25H, Ph), 5.717 (d, 1H, Jinon = 3.6, H1"), 4.856

(d, 1H, Jgem = 11.2, a-PhCHy), 4.843 (d, 1H, Jgem = 10.8, b-PhCH,), 4.695 (d, 2H, Jgem = 12.0,
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Oow); 3.78-3.80 (m 1H H4), 3.88-3.94 (m 1 H HD5),
4,41-4.43 (m 1H, H2), 4.52-4.56 (m 2 H H3), 4.54,

W@ 2008/06148B8 quartet, JA 12.0 Hz; C 2Ph)5 4. 90 (Pd/AL2404/001800
2 1.2 Hz; HI1), 7.20-7.36 (m 5 H ArH). Exanple 6:
P&054 Step a: Methyl 4-0O behZzoyl -a-L-rhamoside A
sol ution of net

a-PhOH3 2 i sBRfe Bpy I41 één@-s .- ~fghrarrnb?p§>r diysithe 458 (fylHodgm = 10.8,
b- Ph(?@ﬁ %(_)B?@ %' Al ?’é g ng‘?%& d3§H”Jg,tg,L)= 1@3@ CHRN,), 4.433 (4,

1H, Jy.e+ hl.9/¢-PhTHS), l4éi§9|(ﬂ,l 11 Luspehd) @BhCHbBM 3IﬂGII(d 1H, Jiror= 7.6, H1Y),

3. 94% i E]II-IKI[J:H%E%S) \Qvf?isb'l gét{g;ﬁ@,\% élﬁt @gvhﬁs 5“tf|ﬂ><|ﬂn2 dr'i I;g,gq— 6.4, H5"),
3. 791&@95@1 %9@&&% gd. ds, 6“?%2116?3773'8’%8‘(@15 41{6\%1%n s H@m?%nd Héeq')),

MBS ad
3.59-8 St iy Hﬂlammmbm551;(s, rsﬂed)Mn) i3l 51t hdo r(maéﬂi d&B"wHé“ and H2Y),

| ted d bj ected t

3.49% Gallh, LNt Sy OVE 1 B Onc: hexanes) Lo g ve0165
. st i

Step gg%u? Yy US- Y)’le %Hﬁ-%éjac%% itd?lgsﬂ'(? JE%é

éss so 3) “d: 03-8.00
( FolRiinglahe hsmandaﬂd EEbe(nzylanh-l prdb#:dum eyl Hp6- bﬂiaOElbe'&,zyl—i 4-di-O-
Hpara), 7.43- et 09 (dis t :
meth @é@a@ogymmsyl—(&—%éZ@tg»lrg ?qqzyl,;ﬁ })-glgrcqzyyrcgtogzyz)_| e (@27 mg, 75.1

umo]% v%ag’_c%plﬁgd(t%cf fo L1 ﬂﬂ:’ t&l% oi\gﬁ’(a% cgwg%m ?%f’ %H?)/%) 'H NMR

(D203th M‘H 3%@2 M/Fi}f QQ[PZHM"M 3)2171 éd 11@I7J§|1m=183 B1Y, 3.83-3.75 (m,
128.°3, 100. 6,

65. 7,
3H, 15425' 015“1a71d4{ )éps&g (d%ﬂ-ﬁy{m = 104 o204 % ) 3.64-352 (m, 4H, H6',

ot GRREe el RS S RS G, B iaao

2XOM€? Sy 117¢de; henziyl = 896, sznmszeu HQI)W léc:tmegsnm a1|oo MHz) 103.20,
sul fonati on procedure as a col ourl

99.64, 79134, iH-A2, AR 3 4003, 06023 1681()9 @é 0236Q_|89 5506‘366 5% 30, 56.94.

Stepzlzjggllﬁiﬁ %& d3 -Hgmﬁﬂh‘z{-Z EIJ;-O %3 -0 ﬁ §§l%(f§)p9’%mw1 \{}941 'j'ﬁ???\_étrz O-
sulfo% b%gluc@ggﬂarfogzde ]peh'msgdzﬁmdsaﬁ gp(ﬁOH@ H4), 7.35-7.41,

H, Ph). Exanple 7: P&041
St Egllawing, 8heo- Bmzlyﬂdl dsﬂﬁmwm diphyegdereO. gﬂed@/él 3, Mz O-methyl-o-D-

galagengggs@ Py i ey e ey T8 e §8 e ide compound
(3.2 }9@54\3r 1@% (?.bb MdlﬂEE' D&'@ﬂeﬁ ky gdl 18L mn)m&\fﬁﬁ ng!yu 7@'61&1 1H, Jiar

ere 't he SO vent evaporate and

= 3.4, &Hl )daﬁoqumrm@ppﬂi with falates hl I, Hﬁiﬁlmwr(dﬂhlﬂ(&ﬂﬁ BCB’/onI) 4.304 (dd,
Et OAc/

1H, {0 0 ko i 14 B2 PTG st B3k 10848 2 Jann = 6.5,
6“)T§'b8%6 f(&sfd@ Ufg‘n QOHQW)a@%?‘(&ﬂ" 1@? 18".G;.598 @Eﬁw CHb®) 3.367 (s, 3H,

ect Zerrp én deacétyl’ati on general
CHgmdic?eiﬂ(séHcCHg@)l d 1, 2-di hydro-Wglucal as a

co- evapor at ed (2 gttt EGRYS B RER0M 20 (50 )
e e e B L P
5. Ohe nmittle) tompdvind( Swad) obtathetlheframnbinesbg! 2, 3-O-isopropylidene-o.-L-
rhamnopyranoside [22] via the general alkylation (with allyl bromide) and deprotection
procedure followed by the general sulfonation procedure, as a colourless powder. CE tp =
10.48 min. 'H NMR (400 MHz, D,0) §1.19 (d, 3 H, Js¢ 6.4 Hz; H-6), 3.26 (s, 3 H; OMe);

3.29-3.40 (m, 1 H; H-4), 3.59-3.67 (m, 1 H; H-5), 4.00-4.05, 4.18-4.22 (2 m, 2 H; OCHy),
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m xture stirred (60, 1 h). Et3N (100 nL) was

i ntroduced and the sol vent was evaporated. The residue
wor®ssatspected to flash chromat ography (0-5% MCOHATRGH/001800

3) to yield the title conmpound as col ourl ess needl es

(503 mg, 64% . 1H NVMR (400 M&; CDA 3) d 1.72-2.01 (m

H; H_ng 3.27-3.33 (m 1 H,_HD5), 341}&jd, 1 H_ 3,4 )

441 849 (51 8 H13); 4634064 gnadHy Bed)( th831(sh! By Byl), 3.5 21 (m, 2 H;
- . ,8=68+10.3 Hz; H6), 3.81-3.87, 3.93-3.98
CH{)25'r7n&5;é8kE}“’aﬂlq),C§.)'25 (dd, 1 H / 5.6 4.9 Hz: H6),

5. Whef %, reduddd @dﬁhﬁy (17e@ B o SEB-tfimetlyldthin€HiRks) emﬂlﬁﬁed\lmthyl 4-O-

%100 MHz, CDd 3) 33.47 (G g{g 66. 46, 69.07, 69,
allyl- {)321]?(-4—]@1 h@nnqudm so@um@alt AGaQﬁlZ) (\@Sgﬁxch]_sg\zehl@btamed CE tn >

25 S5t 00 2 B0 A0 M TSR s 98031

J459E?ﬁ90k11u1l)1§§5 @F}@?@M%) 354358 m, 1H HS) 376(dd 14, J2397Hz H3)
ene 1, 2- gz)uca was subj ected t

403{4H§ (amk%/ t@6H2X Hewzzyss lﬁmodqfésel)l dé-38r(et b&;u%ﬂ)aﬁ% 522 (m, 2 H;
_ u ne procedures to yield the title
—CH{)&.B%%@@ gﬁto{igbjrl ess powder. CE tm = 15.40 nin.

1HNMR (400 MHz, CDO 3)E¢hnlpk®: PGE9241.97-2.03 (2 m 2

H H2), 3.30-3.71 (m 1 H K1), 3523579” 1H;
Methyl £0-Banzsh2,3-&eD-sutfo-vrk-rhammoside, digodigmaalt (RG2044) H 1),

® 5 (4, ol O 08t S 55 2% (e

rhangﬁ?}rgésﬂ% v‘}%e&g( O%%algagﬁﬁpﬁ) (wifh 2%&y}360r61'ﬁde§ bhd deprotection

procedﬁrdﬁ)fdlim@ed}hyethey gerfeiral Dsujfome iy rmm@dure as a colourless powder. CE

— DR s e B l@OQ Sgﬁg,u ggﬁgs?gqpngq fi %, TR 8%, 323 s, 3
t 4
OMeéyr.i gﬁn@@&@ HEAPY #1994 (kB4 5)44 44 411133@1 ] @1(, H-2), 4.52-4.56

action mxture sti
(m, 2H; H-3)] 4540 }1.78ABOq (drtes, S 1216 HanOlpPhpd.90 (dd, 1 H, /12 1.2 Hz; H-1),
L"- di met hyl ami nopyrdi ne (50 ng) were then introduced
7207%% @i/ ‘%Hrg:ontl nued (r.t., 4 h). The m xture was

then cooled (0) and Nbﬂihxﬁﬁle’ﬁ:)Pd%4added and stirring
mai ntained (10 mn) prior to evaporation of the

Step a0Mee 4-(Hdensoph bdudlanpiokideas di ssol ved ( Et OAc) and
subjected to workup yielding the tosylate as a
yell solution ool aepoil| 2 éiowpgqpyhﬂmﬁ-%Lufr@mpprfweoe% 0(800 mg, 920

umoé? %il?zt)%ld%qﬁrl 3(S 9%' m%r ?3%‘?788'01() %ﬁ;ﬁuﬁrﬁ%zl%ﬂi gﬁ?% IHHBQ)IH D&M (10 mL)

was SEHd Rlehisigiet, Whheaiig sisgkidndBUNLHE] prkipitates) Was diluted with DCM
evapor at ed and, co- evqﬁgr ated (toluene). The cru

(50 mdg andewshed: witht NeH GDs Hsgsy AqURORD, (Wedsr_then drine, (dsleﬁL(MgSOo and
evapBiied ‘i ﬁ@g%@%%@g}ﬁo%ﬂ%f(ﬁpm )8, &1%-TsOH (10 mg) was
addedr ea‘hedewmﬂig isclrtivatveds étixﬁdLhmalnﬂlestaacmom gvas aompieted TLC, ~4 h),

o i B LA B S me o
overgtg}a st BF e ¥ ARpSund! & a/babgﬂése sbli§ e PR RN (AL CDCL,) 5:
8.032.00 (th; mgalem) 17,5 @nhyd :fgplaﬂ =(=}7§Uhyﬂw$1?, @lpataa,p?/.#hﬁd9 (m, 2H,
Hmq 0 PRy ol e )5t Ko T3 115 ottt 401 FH . 28, H2+H),
3.91%/(8{1' o fis '— g. %ﬁs 6@6 4 ﬁb)? 3f33t3 6 Y6iSs, gﬁ Y7y, et @ysH OMe), 1.25 (d

ation of nal s Observed |
3H, Hee %GI\NMRQHKIMHD, lei)lﬁalmlﬂ-l, 1\]\%8 (1208, 129.;5, 1283,3)04, 75.7, 70.8,

H Ow b), 3.45 (s, 3 H Ow a); 5.22 (br
7016§%$0ﬁk%4b) 5.42 (br s, 1 H HI a). The m xture
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the two conpounds (456 ng) was subjected to the
Zenpl en deacetyl ati on general nethod and the residue
waaismeetsesl to flash chromat ography (0-5% MeOH BCTRAT2008/001800
yield the title conmpound as a colourless oil (162 ny,
33% 3 steps). 1HNMR (400 MHE9-CDC 3): d 3. 21 3 30
(m 1 H H3), 3.38 (s, 3 H Ow), 3,57-3.59
Step HM)BZhyMﬁBBBnZ@SZ 2. dvdiAMHsulfe- %L—r@W@S(dédDZSMWJS@ (€G205 4)

’gl’e ’tjlﬂg 4:ng907 (vyﬁs. qbtgng%fro§3 meg{gzééil éﬁﬁﬁnéo -ﬁ;}-r{zf_zr%zoszde via the

1 der. CE tm=11.14 'HNMR (400
genel?i gﬁ%&hatlgn oprﬂce&u%ee ﬁsz f/ll colour ess ow er$ S5y ohyr arﬁlcl)lse I\ (

MHz%n%g)r&l ng (ggﬁmmﬁydﬁﬁﬂf@% W(Z “3>¥D@Mﬂh;03099-ér058(m, 1 H; H-5),

., 0. mrol ) _and Bu_Sn i

466 1gTAlane FL A okl fbek et ardb Fzr Br Pz v D 2 duss 06 Hiz; H-4),
i [ th |

7353200 158P1 &5 PRIDYSH 9k, wagen) unti| the solution was

one: e oriagl The m xture was cool ed
(80) BnBr (104 ni, O.BSamplkel7 P&RO4BUANBr (567 ny,

il ; s 267 M
Step Gt fyO-Bei 1 agused,and with MCH (2 i) and
H2Q &th%kz)of%kﬁ ASODLH AR 3. z ! 609 nirho) ”AB@HPQ'S'OQIL)ta‘ﬁd PA(OH),/C

evapor at1 on of t e” sol“vent . e resi dué was subje

(100 thexydh RAgOK Kl OAd)) audvifomably cshrredmhdgrﬁpﬁyat(r%\@ﬁ%@ht The mixture
Et OAc/ hexanes) to ylgl d_two coppounds.

was fiftered, hsnisbYrml SWRROTHES dud die Hsidie GeieddodTishi Ch{%atography (10-

O%nﬁt&&%ﬁ@fa}}@ tg’v_aﬁgfdélgg M d?%/dro £ }guéﬁ l_slgsiaS c%l'(ﬁlrl‘éss oil. This

remdﬁe 5z2as3co5§vaf)ﬂi1atéﬂl-(2 :k-l-lZ))mL 3\/[6(8N B 1hER, subj ddﬂed4t00§he (meplelﬁ deacetylation

. 4. 55- H, 4. 64 G 2Ph) .
genegﬂayowdm (qnywiw %d{fw@ D-ghy 0%7 2§ («ﬁ%o o%; 02%&85 fig, $9%). This

reSIdIueévagﬁﬂég?poriteg}(%ér%gy Lye((}‘NrPEt hyl - $- O gl ucopyr anose

%ﬁmpHgtectsa&lgq W& adielessa @¢1ht1619 bfrma ]%&ﬂzydiblrﬂ) gmaz (495 mg,
(4 , :d 2.90 §br S,

3. 34(mmol4 an{;l oc[;eu-glm yiolgeBa733 B&., § |Q]1 n];nq;l,) 111-DMF (@m@@ al(chphe combined

mlxtp;;eﬁstlrreg (6% Eldé %p{ 8@0 yjlé l_\!@s gr?tr_‘gc%l%%c? %n}_%fhf pgrenw%?) ev’aporated The

4 H a JioA
resm‘ih;j %rai_tsﬂgjé&g% hgb ﬂg&'ﬂidr g)arorﬁat plﬁf Q@-S%@AE@HV@HC%;) b Yﬁld the title

compouid AArchourlStsaeedtes (503 mg, 64%) "H NMR (400 MHz, CDC13) 51.72-2.01 (m,

2Hﬁg},@sﬁ%g&%ﬁ}ﬂﬁ@’@@@ggﬁfm828915 9 85 9 46986 (m, 1 1
H- 3(§§t§7ﬁghﬁ/gfg ?ﬁg)[o(??@%zylHa Y, 997 ?st% @%d(éqammf}@?f? 425 (dd, 1 H;

was sl fona accor B
Js Ql@nHzaH @1 6c580(sy & Hn G E@Bé’dSZt @ sa%,hCHPh) CNMR (100 MHz,

Dl SEBAACPH 66 A I 1@ oTaan G Cal bt APt by (C-3), 102.16

oA I PR 1208 PIsRE 5 2% T TR
Step'd: g)gé&g%g =436- Eiﬁoémlfou RidiHpel@)D- gsucﬁﬂ zpmumm st (BGBO&L)9

- #,08 Fﬁenzwc@)qe 13- @z%ycévogg-géézfl 1\1sqas I_q_ugbecteé %@ ﬁleGj}lkgf}ﬂ%on (benzyl

serallbfocddutds ¢ 81%1’&’1 3te(Bmpound

bm“‘;"dE? d/irﬁ%ﬁ)tegffﬁﬁ P sitfohbyibngsiital Boccdyls °§ 'ep @ reempounc asa

colobbepoWdeh- CB Y5 -olseH)inie SHEENMR J400, MHz, CDCL) 61.48-153, 1.97-2.03 (2
tetra-O 20| d

m, 2D, $30371 Gt A S5Y AU, 11os), 3.60-3.66 (m, 1 H; H-3), 3.78-

3.83 (m, 1 H; H-1), 3.97 (dd, 1 H, J56 8.0, Jes 11.4 Hz; H-6), 3.98 (t, 1 H, J3,4m45 8.9 Hz; H-4),

434 (dd, 1 H, Js ¢ 2.3 Hz; H-6), 4.52-4.67 (m, 2 H; CH,Ph), 7.21-7.36 (m, 5 H; Ph).
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Fol | owi ng the general procedure for the Ugi reaction,

D-gl ucuronic acid (0.950 g, 4.89 mmol ), and sol utions
wo@boosacts2df the foll owing three reagents: benzRtHAUZ®4/001800

(2 Min MO 2.45 L, 4.89 mmol), fornmal dehyde (2 M

in MeOH, 2.45 niL, 4.89 mmol)2@nd cycl ohexyl i socyani de

(IMin MeOH, 4. 89 nm., 4.89 mvol) were | oaded into a

reaction vessel and tHéxample® 8G208Pred at r.t. for 19

Step Bt P LSS B LB sdygigier reduced pressure
e;f’%ﬁbé ssulfoh %ﬁl&fh@(’s@@iﬁ@t 1 9&9)101%&5 HEAHI0H %%G%dqQO)%uspensmn

oam  ow ng the general "procedure fo
of 3-&%%bD+gﬂur;opjzﬂwoadJ068@4 @mgy d%l{gumqb} nmgmmmﬁo mL) and the reaction
eracety

S T -

(50 nh?xﬁ&% thddf O groducel AdtGikrind @&ﬂlnﬁbdl oty apﬁblnﬁﬂﬁﬂadw&ﬁihen cooled
ution with hexanes-EtQAc 2:1 to 1: 1& 1H NWVR (CDd 3,

(0°) zr@thﬂﬂ (3wak) wes gddedrandissaingmeinéainesl ¢ Aanip) pE@ioevaporation of the

st IR L AL SFE TR TS TR LA e oo

as a pylel W18 Coldired 00 Q93 ©ach mitudfofrthé aﬁﬂe&oyyaae (1 93 g) and NaOH
coal'esced in sonme degree into nu nore si
(20 rek rafct Qne, 2@ Ausol) vip %ﬁ%ﬁé@@mﬁér@aﬁ: heated ¢8g%sbh),edT1(eangxture was

neutr%ﬁéfifl?\aiﬂiﬂce i2 Jallgﬁ]ﬁ'gﬁlg&%%g%?p() dﬁg(ga%%?-ex%%opa@d toluene) The crude

residfe 3043 (réatecD vﬁﬂprﬂdme 3(16)tnL)5 119@@ (%omLa, anﬁ E’Z‘Hdnﬂethyl&)mnopyrldme
5.823 (br 0.09H J = 8. 66-5. 41

(50 mg)oandsil g:or(n;lﬂne@ mifure ,gtlggd ﬁr t583/](1)m The gg)pi}lre Waﬁgiat%qj with ice-water

o ATy i QB s iS5 it el fdno. e

residbdl) oil 4wakO Sulfjelted tdmshJc}Eométogl)a,phs’s (QQéOVdEtCﬂAcihdJ&nés)) to yield an
and 3.963 (d, J = 14.8, H},, Zyélz
inseparaplg) mixturq 1of 24584)- agezj@lg_é@ wg 3 @-igeg - Dog_gcopy; anose (a) and

1,2, 42 z;rhé?cg:te%vl %z(ﬁ[mei@?%gq z‘g@g ]gSg}i(crg#)fflgzﬁoge #c)lgéﬁexy t ooo_f 5)1) as a pale
yelloby 611-'(@6(&%3 MTh& FhticCwad @é’c@?ﬁﬁﬁhe%ZﬂtegrlﬁthNRﬂ(em #nd ?MQIMG signals
7.38-7.16 (m 5H 336 (d, J = 3

obseyvednm Bel5BNMR speetr@n2, Pgtizh' I)INMM%O (MHZd COLIgHS 3132 (s, 3H;

OMIb) s (5 0 DMy §22bF 31 8: Bl b 52 er ST - B The mixture of
the tévo%%nfbo&fgds (‘156 ?ngi Kas sﬁbﬁlzgteé t&f@le(Z@mIQeﬁ H&aceﬂylaﬁfb% éj’eﬂeral method and

the (em,due gﬂd)qctegl &zﬂ, MszcI(rmna@gmﬂhy Q) 5%9 Me;!gI@@@OAz) go1yield the title

comiisapqoLisssionr (64 5id Ay 5 B, THRBIR (G EE Epcn): 63.27-
3 30%0'1%%33%3% % 3 }1101\30?03%8 159 (rﬁﬂ HCHC?)OB%M 6%21) H; H-4), 3.70

(dd, ﬂ;H;uJ@a# 550)gfas = ﬁr?on,rH—GaﬂéO@(dsdrﬁ, .fslae—?éﬂrha,hi ﬁ)g4s4|8g4nél ém, 1 H; H-
e tate ngl et wer e conplicated and
5)’4z§§p(§ lgeloﬁ;]glgr oa3I I gn'psS)a anorreranI 672 (d, J = 3.6,
[ y- a ¥
Stepg: Yooy O LRIT0 ey BB ilophrdhdse D 20Ol

or AHﬁhﬁtuEB o139, 4- dﬁhydﬂo-é @-n&.thy&BOD -gBlaspytnoseSUENS hg, 0.88 mmol) and
yl -~N-(cyc]| ohe | acet am do) - |

Bqu,st (?441t1@gf 8.90nynel do dolvern (I8 mbh aes dieated aindss eflun{with azeotropic

remc?’\% Bﬁ\évg %ﬁ%]% thl\l_s%uygfl gﬁaes )%1/1 -a}llgleftﬂée Ol'é%lglal vo&un%e 'ﬂle %gﬂﬁe was cooled
(80°);) B\nmgtwmmq N@B3B eemoly rand OBl INBrS 67 Iﬁf@.@&ﬁimcﬁQ)IW@w ingoduced and

t he general procedure for deacetyl ation, the_ab
stirringoogtieuede(o(m). 4Vhe gixgurpgyyas treated with MeOH (2 mL) and HZO (1 mL) with

continued stirring (10 min) prior to evaporation of the solvent. The residue was subjected to
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rnnmol ) was deacetylated to give
~N- benzyl - ~N- (cycl ohexyl acet am do) - D- gl ucur onam de as
w@adoepelskdw gl ass (0.316 g, 100% . Fol |l owi ng tPET/AU2004/001800

general procedure for sulfonation, the above tetrol
(0.257 g, 0.608 rnnol) was sl fonated (using sul fur
trioxide pyridine conplex, 60 0C, 19 h The residue

workups (B6\Apendit Bashwichtomeography (Rer6Mr i EtOLAs/ byexangghto yield two
chromat ography [2.5 x 20cm eluted with Et OAc, MeCN,

com ‘Et 3N (10:1), MeCN-Et3N-H20 (110:2:11)]. The

f reigdtt Céome #es Borflpotindelad pﬁoduée)doasrbab@buﬂ&@ajﬂdq%gng ciOPAC "H NMR
and The Iess ol ar part was %rlfl ed again
(400 NIHah CORMEGH Gany L Uomo6 iy GHH 3405 43 dmrighd H-3, H4, OMo),

2 2SR OB EEY GO I PEIERS 25 IG, 1, 4

2 NVR H,PR)5.3409 4 1 Ht WRIRYRSET.S6 (1A, B atHp of 56: 44.
(s, Jor2 rgtamar O/gﬁ)??) ).il(m gH Ph) 2946(d I H,

J Sec:and]y h‘ﬂé}qn@dﬁfaa-q aenZM-B -@nethyHBYD-ghicomBapese [Was afforded as a
colowrlgss gil29F gres 39%)681531,_EMR @90%1% Do SF g 93uidm, 331334

’ H
(m, ‘Egcﬁz?’,@g@tf-%é %;'8(1#‘#] Tl}?’}@ 3), gz%ﬂi'%) 18- I-§§913(%84(d%1 1 H, Js 6.0 Hz,
Jo.s IHZ5H-6)c yetlSofaex ¥ I, Okl 2)8, HA,. 13@702 a2 H+h), 5|4r7 4.49 (m, 1 H H-5), 4.56,

162 BB RER s b B BB S s B4 Do 5, 3
Sz‘epg %6—%’?5’}30 2?2 i%l—ﬁ(ﬁ%?ftyl- (;—Zﬁlfc(-gi%%%coﬂymg%s% A?Déz’(zjum salt

(PGJOﬂ,O)J—96 22 4.039 (1, IH 3 =96 92
H4) , 900 , |H, = 17. CH 2) 3.42- n&z
Cy{;|6gﬂ@‘&/§im-ﬁqqu)enzﬂ-éﬂ me@gl—b@-g@ﬂop)ggmsgh e@ﬂlm@H $2 mmol) was

FRECHE T T T T —

(SO/Z/Y‘D) Topt/ ﬂ'E‘@@Ac/M@@Hﬁ@dggmoﬁﬁy SEW)to yih® théttitleadtingRublDdy a pale yellow
168. 91 (am de am de- CON), 135.45
cologiep powkh) (70185, @%x, i BECm =P.’n§2 iz FISMR $4000IHz1 PROX $3.19 (s, 3 H;

ooy B St LT3 AP B 930 B s

7 7 | 6 1 g
Js6 6285[% ﬁg)ggg%dc{w % 1?@126J6§19¢87ﬁz ﬁd{gbmﬁb(m 1H; HS)

4.59¢4c61012) 3 H5H- BZJf@B’h);szl (b56. OB Hel)(F23-7.30(nes HnarHp. 00

59”37 and’ 24, 35 ( Sertne gy Peahifha BeRGE (Ve i o)
Step(gt2 Nﬂg&%ﬁﬁ%@% F{Wﬁgé% M) ?%83 Q3etrd-o1B8k '_élzlyﬂl*\@b)mde

+ve, z) Vi-Na+, 7N2Na4 QO
6SEOH@\@{1mgrtb@ gmalom@dureoﬁqn the76gi reagion, M&lncwonlc acid (0.950 g, 4.89

mm% aqgi §N§1} 10£5rqf 6e\%§1§ ﬁﬂf' o?lggvz gttgéﬁgeaggrﬁyn&n%@?%?ed'? M in MeOH,

2.451 AL excivangmon! fermaltiehyiev €2 t B rias MEQHE 23452013;2 a$ 89nmmol) and
of f-whi te powder after |yophilisation (7 ng
cyclabexyiirocymnids (WDIMMeOH, (9 bt 488 mamph) Werelgaded i 1 geaction vessel

and gleéél%’h%rg Stl% gtr\]rt f%%&ig%r lfé: %éﬁg%%w%rg rélﬂzlve%_{mdeg}eéluced pressure and

driedahderni@R4abitim hdlaffdrd=-NLeenby!-N-(Gllohexfaketanido)FD-glucuronamide as a
(overl apped with water, IH H3) 4.536 (t, IH J =
vellgy §oang 8, H4), 4.466 (d, J = 15.6, a-CH2), 4.394

( d%ﬂléﬁ&'ingsth%gengrc?l ?_?edgl%) forsacg%Y%fo%_&%eHabolvezcrﬁQe EU%l ri}\)roduct was
perabéﬂylaoeﬂCﬂocgiee(ﬂie- 1Ny ompoviE- k. [Bfe-yetiovb Fhanc y ORO @)636% @o steps, Rf =

0.3741 @gﬁ}pﬁ@A@r}] 1)@|Rer gﬁ§h ‘i%&g%g%hy Eﬁaglgnte%tlon Wlth Elexanes—EtOAc 2:1
to 1:1). 'H NMR (CDCls, 400 MHz) was very complicated due to the presence of anomers and
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3.4, H), 4.77-4.72 (m 2H, H5 and H3 or H4), 4.689
(d, IH J =15.2, CGCH2), 4.67-4.56 (overlapped with
WwWoRM080615eH, H4A or H3), 4.373 (dd, IH J = 9.8, PGI/AP2004/001800
H2), 4.256 (d, IH J = 18.4, d-CH2), 4.215 (d, IH J =
15.2, C-CH2), 3.936 (d, IH-2= 18.4, d-CH2),
3.36-3.26 (m IH cyclaohexyl-CHN), 1.65-1.35 (m o
rotameys | oT@()?PEOQ}HHQ)Wasln%8SIUlP@} e<é rAftes he 69@P%}HM‘§/IW%§|—F%G‘1 to 55 °C.

o 5 R0, 0 65! B FAGRER il s

much hR&OsiMplified 3dudthred fiths 1\3'3) aiSm(efﬁéivare Mlyﬂfﬁsb@ed’ ige;p ratio = 69:31).
131. 11 (para-?h), 97. 68 9I u-ad)

N 60D LGO(CMHZ?é°Ei§7‘@1 by, St Pl 6 e §ONbE= 56, 6300 &

0. 291%,(:@ s, 5?9 éﬁ(cg)O U= 53( (&Y %{?’B%}/ b3 %‘19'275 F85. 4 (m, 2.25m),

5.28- Sﬁml @1?h1emb -4bb-3)58 @n,rmsmpmmm@d (onlly) myqam:aas (dedks 14, 0.55H),
own

427G 00055 TR0 B G @ CHIEL 1 1020y 45 s P TS 76l 40t 098 (@, 0.17HL,

7= Py S T2 Rl L P P e S, 200, 2.1

2.114, cybmi%&%dzgz:g%sa)zf OBsd:zngc @l 4, i2.008, 1CHISHAGRNBNG 4a4984H 1.927 (all
re lL.re oun
singl e PR 8D . Mo IPhet A Bond @&@%&%@yi CHy). 'H

0 I =
Pl LSS, 5004 PSR 1 .-
3.2, ezﬂﬁp) 5.9 (v dCeBH, JN= @&)J 61a% \(by dm0rFL,NE € yl.65- 5 55 (m, 1.3H),

55284 (it SES A0 ok 10 Hris-Gon P s Pogait 40 fmy 06 4318 @
0. 1HU9" 9%?01; b8 (d,.20.301 UH @7\6&‘4 6@9*9 mtd519§203 kmwazg(lﬁ;waﬂ) 2.179,

acet I C aCI
2. O9@;y2:(l)21hé>(yl2a2noﬂé, (281 983;\/&(99!5 596&1_1, 95P18dnhvB3) (all singlet, 12H, Ac)

s BT BB 04V B8y 150 e )cand AN e

ds, 406%\/[@& E%ZZMIUG @Z'Cél o t%éﬂal”éuga%%otﬁﬁ@lal)e &n;! %dl%ﬂlabnmg signals

into a L’ sanpl d the mxture stirred at
(exc&ffat@ite bfhglets) Wte ¢ompliddtebandeappearedray brbad ﬂldnps veahooe, 6.672 (d, J
3§ressure and purified by flash chromato

e o 8 (00 B 3 e A Pperg6 206 G -y glu-H1), 5.741 (s

7= B Tt s TR P e R 57000 e -t
Step %gfdﬁag%% gN cﬁl&@?l@ce@&mz@ig) 283, ﬂt&?@@'ﬁ:ﬁ@ﬁx-ﬁ%lué%nmﬁzdé

2% x | H, I'n maj or
tetras figwmauly .(PGZCZEZ] atitl N-baBYbX- (k}d;lolilexﬂa&emmrdopﬁ 23 -t1610-sulfo-o-D-
rot aner), 91-4.4 7H, sugar-H and 3 x PhCH 2),
glucurogamiag, H?O(ZW("@HZI (}’Q{?g]é?) H2- 6, NCH 200 and

CYRO® &ﬁ;ﬁé thecggnera? ?13 dfn® for! M%ﬁﬁon%@ob% BBhRete So 441 g, 0.747

r ot aner 28% X in mnor rotaner
mma) 087 d¢acetylRed jo Bie NCHBRD- Nr{cyadplmaxylngez‘amgfo)) D-gluprdnpigjde as pale-

28% x n major rotamer), 1.85-1.00 (m
yell a&%@%ﬁcﬁ&%& Step b:

2- %hé\%?xh é\hﬁm bﬁf&%&‘y& )f&rHuMn%&ﬁﬁIefb)blbvéte%p(wzw g, 0.608 mmol)

f 0- a- Orannopyr anos~ 6-yl ) acet am de
was Bu]fmmﬂach(nss@ sulPGie6dy pﬁnﬂllnowong)lttm é0g€ndOal). The residue was co-

evap@}rfa??cq?g\%’é)gg{}géqege o eﬁecL?)p{eﬁf ﬂé‘l et%@gs%gl ;leé%g/gluted with
EtORE VBN @?'N M@t 12 dhie bRy E@ﬁtHgd 21 10eD): 11)goffﬁma&t?oﬂmcre divided

was stifre rogen at nosphere at psi
into T@h. p@rmlcaﬂdmg)td( Tll.@ and CE. The less polar part was purified again by flash

chromatography, LH20 (x2) and ion exchange chromatography to give trisulfate PG2013 as
white fluffy powder after lyophilisation (19.3 mg, 4.4%). 'H NMR (D,0, 400 MHz): two
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gave the triol internediate as a col ourl ess gum
Foll ow ng the general procedure for sulfonation, the
wao eioshesas sul fonated (sul fur trioxide trinmet hRCEAUZ®4/001800
conpl ex, 60 0C, 19 h) and the crude was evapor at ed.
The residue was purified via2kequential SEC (Bio Cel
P-2 followed by LH20). The pure product was converted

rotanteps intperatio dif Gfm4daingjopyotprss |5r793 G- R b (gh SHnPRo AR Kl /= 3.2, HI),

oo b L0, 0018, 3555 4 s, ROTRSNRH, 08 sl i 18 e, .02

11, A 0WR 6039, 4i306.(dd,efH, ﬁwsome HB) 3,005t 4@DM6 8.8,Vi04), 3.869 (s,
rotamers in a ratio of 63:37. 4.844

2H, b, H.42-3826108, (141, pwloI@efglafJHMQ) 1.64- gf’64 (w5 Hy cyqlphexyl-CHy),

L850 B Py o R il 3090 QAR 8935 0 10

3.2, HID msnsr(d fICH ZWEIO H33; £803 (S$2H3<7%H§) 24-4781(@CI-E£,N¢ n0.4] N6SH3), 4.321
r ot ane 63% X

@ 1Ho{a&ar& s b T e §>u§g%>rH?-]54 BRar a8l d 96 A, 3.900

@, %B" 5@“01{%%“45’3%&8 A)E@hg)ﬁﬂ%gg@o%‘imé (m, 5H,

cycldh%kﬂfCHQI anen-p.921 (APGH, Scyc&ﬁ%{})ﬂ GHI;) CH3CONIMR niDvey, 100 MHz, no

1.70-0. 88 CH, | h -CH
referarme): MBS LAV G 6 Lo BHETSHS (1P GUB PRGN, 16975
(am1 eg@m&gr §9ft(5191ﬂ16— ﬂgnﬁ;@yfj Qe 'Cr@{lf %5157%;%‘-1)}9}1 135.20 (ipso-

and ‘a sol utién of of theé oIIo
Ph), neagenm 073t1|2)‘8l4§m1@&‘.32,212‘& Zmarlabm 1B 0mata;, /- mmilpyl]a-Ph) 95.67

and 9568 L eognd. 1773 (eec3s, 73176 ard 7571 (a3, 70788 b 70.18 (ghu-
c4), g@?)%@d rﬁ_ssﬂﬁig%ﬂ T ?z AL AN 3o @9(:1({9 583> |thde§"@ 02 (b-CHy),

ded in
49.2viaall 40 t(byclohexy1CEINGS i3d 188 darat 31.86, 2668 ami ES O‘Shé4 47 and 24.38

Crc RS BB LR, E LR AL SR i . toun 751

M-+t h7i§¢gp&1ﬁlﬁ*ﬁtﬁ@ﬁRM§ &, h/A: Ml%*ECQ?Q)NM@MSQ Raﬁued 751.0113,

pure product”’as a col ourl ess ny,
foundWRO (IOXI:IM+H4,(IDZ1W&Na1QmS3rr@quér7 940a%, fpamd ?)2 9242.

él%] aré@%t?@%s %\gsnﬁ%b/g iﬁ%qphoﬁumg ég%dt io&i%%{%%glg 1c’olumn to give

| 6Hs50 1
tetraglﬁfat p’gﬂﬁl)%% ol of?"\‘)@m% Zﬁ%)ﬁéfl%h é)lforlljéﬂles?tsl&g t('f g‘m%, ts A;) H NMR

(D203 430 MHZB%vo 3oﬁﬂﬁrmch RoRY ﬁa,t102(7f%0 3hdVifdrybtatier, %) 7. 3. 7 16 (m, 5H,
H J =

Ph), %’9@2{@931&1@&%;?}11@21:51:2' %%:Hc% ﬁ%/ovg(léaf §)I 4ﬁoﬁ?phg,ﬁ g 15.6, a-CHy),

t =
467307537 @@ﬂ%@%ﬁ%‘d%%?qﬁ Hg)g 53%)(138 ,JIY;L FOLPETAIA), 4.466 (d, 1H, /=
15.6128TR} 4. 3294481 H 128980341 B7), @2 7A@y 163/= 188, L H,), 3.749 (d, 1H, J=
16,875 GH5) %%8‘505536% ABSALCHN), 145567 568 cvclohexyl-CHy,

i rr {40ml -
118%%3}29@51]1 éﬂe ;‘rEH}) @g@g@&ﬁg@zf 3(544711%111 SH, Ph), 912 (d, 1H, J=

3.4, 127, 897- 41’27(1552P19${598nd 0. @5H4Y5.689 (G41H0/ —725 8,60 CHz) 4.67-4.56

RTINS L e

d—CI@?POQQ@S”(& far sdeps of g%t 9M3.936 g&nIZH' Jet m ,Sd-CHLI X861326 (m, 1H,
t he” above’ tri benzyl her 0706 nmol ),

cycl@@xypeHNdil 6 bAS dox |5&ht<ézdlobh>ar1&iéd)n?3@ -4 (n SH, cyclohexyl-CHp).
13C NMR (D,0, 100 MHz, no reference): major rotamer, 172.35 (amide-CON), 171.69 (amide-
CON), 137.22 (ipso-Ph), 131.71 and 131.58 (meta- and ortho-Ph), 131.11 (para-Ph), 97.68

(glu-C1), 78.08 (glu-C4), 77.60 (glu-C3), 76.43 (glu-C2), 70.10 (glu-C5), 55.81 (a-CHy), 53.17
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MeOH (3 nmL) was stirred under hydrogen atnosphere at
50 psi for 2 h. General work-up gavethe triol
WO paosioensed at e as a col ourl ess gum Fol | ow ng tPET/AU2004/001800
general procedure for sulfonation, the triol was
sul fonated (sul fur trioxi de-24tnmethyl am ne con‘pl ex, 60
0C5 19 h). The residue was dissolved in I M Na 0,951
(b- CH2)1(§1W (cybloheastGHIN),whs 1 % (3 eadgx st CHlolo ATiénfraricaberd- CHz) 27.13

(cylePi&y Er&gi‘ﬁmgﬁlg%co 0 Réﬁg%@equg%@( a@ﬂ%&g‘b@{s‘?@g@‘epﬁ‘f% 75 (glu-C4),

77.7% O(lghp d}i .33 HRM)- czj’halmur el cB. z&als(gﬁngggrsea@ (e0B1y), 52.10

It b
(crclebpamb D, 878 (TRolRabEHong TSRt le a5 TaER): o4 09 (aygohexyl-CH)

e Bl 18, 1RO S AL PE 0o, Bl sSEeNgpbs o). s
HRMS 86ve4./54): (Wi Nal, C@mgmﬁ\}also)wsgmﬁured 6852(9501 J Fhund 852.9334; M+H",

ar- H2 4.50-4. 46 | H, 4.28-4.19 (m
lelzﬂ? 9%4 mylredﬁ%f’?%g((?smfouslé&éﬁgg% 2H of COCHZN in
m nor rotamer), 3.987 X = 16.8, IH of
COCH2N in major rota E’éimlgéggSP%gbG%S%x 2H, J =

Step &62-3N-ddetydN-GlHNY [) dininedNo-(methyladyd; i tri-Q-beéfz) 8-6edkofyrp.-D-
2H, sugar-H5 and one sugar- H6), 3.44-3.18 (m 6H, one
mam@nmmmﬂéy HW’U@—Q and CH30O [3.245, s, 3H), 2.633

1. Bl ipd R e’ (g, B rsflpn P GG ach o the

follodtthg fbur feagentSHRGllic abid 4DM én NB&O}P@QIE, S%emal), cyclohexylamine (2 M
C,gnl or ophenyl acetic acid (223 307 mmol )

was
in woﬁscﬂ(x/eh iy thm (fermpaldehy rMan M@QH» 6f p(lzsl%9 lomoly and methyl

o TR ST T PULREACE, oy, 1o
pmo?) Wi H)(A%gh ko {Xﬁ%]%%ﬂh% syibl éu{defh gt sﬁﬁe%‘t%@ ®0fdrd 9 h. The

s washed w freeze- rledtoa
volafilREoRtdidmdved undwpbdryd pmssuit and Purlf@ds oy, ﬂ&h%momat_oglaphy (gradient

Fol | ow ng ener al proc re for the reaction,
elutiphu QST e A4 1 SH01 iy eoDoP e CAIRIIGES gum, 42 me,

o8l 9, Blg CEE D SRR saaanis s s o 225,

7. 3827 £ §n615}@t3 & @%H%gn@vm a; RIBaNBpYr-ands NI® il thafdZotdnien), 6.357 (t,.
was | oaded into a 2 nL sanple
28%\/>t aH Arrc5.8 ﬁéHrmxmluoxeroaamm éd0lat .4l (m, 7Hosuge®-Hil anthe x PhCH,), 4.04-

B R TN L L
roteni%e%‘é?’l gé6 Qso B@M ;Sf-){u gk—gézlgg@%%x%?ﬁerg%_?&?@ 7%% E%SWF%HiCO in major

rotaﬁﬁelc)r’i'@m %Elzg‘}%lx A, CH§C0~3n maﬁ)r%taﬁib? 145878 (g, 10H‘|cy@10hexy1 CH,).
(d IHJ—.,suarHI

Step(bd,Z (N-Iacaﬂﬂﬂ-]:ﬂclékexbl)@h;ﬂz)o-Ni( el (6dz’e0kj*—|-2 3 4trig -szufO 5.
IH J = 11. 6,
ma"HOIQIEQ’}OS @llyg “(”&Fde mw?um Si% (%éZ@OS‘%HZ) 4.505 (d, IH,
2 gg%&?!gl’g t‘Iﬂﬁ %E%%riﬂ r&é@ur(ecfor ldEbrot%ctroﬁ-g)f %fn@fl Qﬂ?e)r?_b a mixture of the
abo’. t3ibedzy? 8them(42 g, 0.’1)26@ nqmot), M% Paﬁ&]im@l ong atha@:)i charcoal (22 mg) in

Meélg?p g%ll) %/gg stg%éd %@% it?ydr e a%rﬁbsp%l %%’0 01‘0?0 1127G%t;§ral work-up

gave1 %ﬂe zﬁol %ﬁgrﬂéaiatél 2a§ 58001&31%55 %urril27F70glﬁ);v?:ﬁg 7th66gen91?a1 98ocedure for
sulfdrgihgzﬂ, th@ m@l&/aswlfqgateds e;u]_fur trm'l@hn@gq}éa,mme compiex 60 °C, 19 h) and

the crude was evaporated. The residue was purified via sequential SEC (Bio Gel P-2 followed

by LH20). The pure product was converted to the sodium salt by passing through an ion
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Step b (P&075) Followi ng the general procedure for
deprotection of benzyl ethers, a m xture of the above

wao edosabseyyl et her (34.8 ng, 0.0439 mmol ), 20%CT/AU2004/001800
pal | adi um on activated charcoal (26 ng) in MeOH (2 nl)
was stirred under hydrogen aliwsphere at 50 psi for 2
h. General work-up gave the tetrol |ntermsd| ate

exchangk salinusty gjvertheraid enmpryngdne agubits Bty pewder alter flyﬂp%ilisation 3.1

mg, ’/f (Z‘J nér’ltstI og, ﬁ?ﬁ%\ﬁ@gﬁg{? 1‘131%&% (exé@ﬁneg jgﬁ atgo%dﬁftﬁlzyht%o rotamers in a

ratio Pdf0613*97 wmmr(\senﬂedsugmm) he 630 db,ubHs abparii2passl-Ags (m, 1H,
hrough an ion exchang colum to give P&075 as a

sugamHB), . 40Ut f37% oviddrJ =Pt Ge sugardihin minariretanter)d 46 1dxft, 63% x 1H, J=
28% _two steps) cetone at
956, szlg@% 4o oy, BoR (s 2 Tt S CRCTR 3R spinar e, 3825

o B8 i, BT g™ P Bt e

cyclolaéxylggm% 1S8.8P (B, Epll loa¥isighr IH® agte 080l [31258c § BHP, 1.060 (s, 67% x

reaction,
3H, QH{®@ na yiaordoButer), 10006(5238% a- Tkp@HaPQ rinmeispietamer), 1.70-0.88 (m,
2- ylé cetic acid (50 ng, 0.0835 mmol) and a sol ution
10H, gpclg ‘oW ng three reagents: benzylamine (2 Min

MeOH, 41.8 ni, 0.0835pyqgpinke 11:0¢@B0gsehyde (2 Min
MeOH, 41.8 ni, 0.0835 mmol) and 2-i socyanoet hyl

Stepa, 3, 4, 6-tetra- O benzyl - a- Dmannopyr anosi de (0. 415 M in

1.4 ni, I s loaded into
"%%?loaw% Hie ekl RPCRRAE Qe {15 regn ooty By pbipeee 157 me
0.11 SRR PAndWEIfutith SFRueh bi@ie BEIRFHMEE t1ae ReaSeltO Wily&Sing (M in MeOH,
(38.9 ng, 36% . 1H NMR (400 MHz): two rotamers around

60 phni te peoh N renatddhydd Gh v iim MeQBt 6@ nbf 16%1810l) and methyl 2,3,4-tri-O-
7.40-7.05 45H, 9 C6H5 6 . 0 ' =5 6,

ben W%]%ﬁogeﬁa%%mg?mpﬁraﬂ)eﬂ(f (©. 221(35{5-1 GrEks 1i0 AL 10} pmol) was

load 't_b g]fﬁfL g‘%ﬁ&l aéﬁ tilgj%&gn Q%ﬁ@d"at Pt. T011 1§ h. The volatiles were

maj or Tt o -m no
remdved &H&é‘r)reduﬂce& @réssﬁl@ oy puifidyl, byl K- c&r@iﬁat()gnaphﬁ Egradlemﬁflutlon with

66H J = 3. 26 0. 34
hexalo BIAR 1 fm’“h 57 ek BORE tost By ibedihas o g s Riyipisgint (6.8 me,
65%@“%{%\%% u{@dlggﬁl)f R0 {)d%ﬁnél?@ﬁ 94864 9?'73@7 b)eméxh 25 (m, 15H,

thérs, amxX he above oct abenz et her

Ph), 505980(028% v, )Jﬂr@m\&@f/%psml @d o o1 Ha ot + \GatNed), 493 -4.61 (m, 7H,

charcoal (10 ng) in EtOH (4 nL) was stirred under

sugah§idraogeh < RhFbpibi €324 B0 1651, shgar ©x L, NSHeF Q) 2wof Ka@singlets at

ool R s, THLTE ABE AR 2 . 98
coc%%%t hy{ glrlﬁg’\’gs7§’)4le majﬁg étiéw éHg)ﬁtlro'l@ﬁ 98% x 3H, J=7, ethyl-CHa).

conpl ex Thé resi due was
Be (poo MEgECDCE, SFL0Y: BigerGetanter 2)73. 3me7pms 1 68r % 138.20188.17, 138.09,

128. 5:821“2%&@&?%%’5352&%232°i”%7“é%3€27§9&%@%§2 DB Db 3 gty 75.01, 7484,
73. O 1?2 ﬁl 1('fl 4§)4’ 63t w3, 653t 9958)4 43 |5|9N%/B6§ %9 42)024\/"123’ 45. mlnor rotamer
I’c aners (m

ated due’to two 1ot
(onl?hbn@vérl@@)eﬂi p@ﬁ(S@ n1732&H)71.548, 468951 302827, 127519) ,127. 55 98 98, 79.85,

75.10; T ao e T S0, 547 (ni0 41 a2 N2 P s e B8P 2,
Step% (%%?2%6(9)8 (m

Following the general procedure for deprotection of benzyl ethers, a mixture of the
above tribenzyl ether (46.8 mg, 0.0706 mmol), 20% palladium on activated charcoal (30 mg) in
MeOH (3 mL) was stirred under hydrogen atmosphere at 50 psi for 2 h. General work-up gave
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3.5H). Exanple 14: PQ016 Step a Foll ow ng the general
procedure for the Ugi reaction, trans-

waesmeEed nocycl ohexane (6.3 ng, 0.055 nmol) ak@I/au2004/001800
solution of each follow ng three reagents: 2-(nethyl
2,3,4-tri-0Obenzyl a- O mannop3f anosi de-6-yl )acetic acid

(091MII’1|\/EO‘| 121 m, Ollmml,for de é
the trnqi infppedias asrh COlgUITESS BHY- )F%Wavl%@aecﬂ%a%ﬁ Prge%f{}]%foa zl(fanatlon the
triol Wa Wal gplll\f@rg’féq &su&ap}‘rhoxg)del&{rﬂg{ﬂyl}m%sc éﬂgé’;&ﬁq ‘@,]?lofhg THe residue was

e VvVia e mXture stirre

d1ssoli%ylsm The NwOIIt(3 | 8k, Ve M)e rrﬁ\hednmnmire rwasedtumrabl at room temperature
pressure and purified y flash ch raph
overightaandesrncantiaied ﬁn%rtrﬁ Vsl RSy GRE Todu ¥p&51ﬁ% via sequential

SEC ?%GG%IITE%%IW@C gﬂ‘lﬁﬁfu&@ﬁl%d%‘c'ﬁfas%%ngerf% 1nt‘3)3t19(8 scidmm salt by

= 0.48, MCN Et QA
pass1ﬁg-|tlﬁdb&}( £200h eXchah@e cdlimn toeive the REI206Sned V\dmte pt)wder (4.9 mg, 9.8%,

two @e Sf\Tgfﬂg dDg(ggﬂnz é gécn%%]]e g 2. (E{' gpﬁM?lZZL 1§x50 roéan?gbs in a ratio of
70: 3(2 b§ @%%Q 8%25‘5,8%51- Zs;ag%pmbz% -4965/ g@ ﬁ%"sug%ﬁ% 44586.4.46 (m, 1H,

sugaﬁH?_El 8284, 1(9"'(m19H§ Ihgar 323 4(@572 @430%VB<) 2H] 28Bof. @(ZCHEM in minor
, 1.36-1.00 (m 12H). (P&016). Fol | ow 1g
cotactdnh, STetan S oGHEN-o 1687 1K o %@ﬁHoNentmmr st (0, 35%

o, 2 3RS S BB SRR 2B one s

H6), %W@@@l(m( BF1, OHe sﬁgﬁrmétﬁy?-(ﬁizra;&i ®H§O $3. QM ey 35&@)1 Q1633 (t, J= 6.8)

hydrogen at nbsphere at 1 atm for g/s Cener al
and 285R-Aip(nyateeal tihk GQQH&CHIQQT)@@%K% 78% & bl edd0), 0.906 (1,

gum Followi ng the general procedure for sul fonation,
0 @ .
304’%@&607/8 HE858) was sul fonated. The residue was

purified via sequenti . B tography (SEC on
Bi 0-Gel P-2 foll owed giyx rw(;mx'cﬁa%g?col um) to give

StepBG2016 as a white powder (12.2 ng, 35%. 1H NWR (D20

glc-)g %%p@gnyfa@g?% a@?iﬁ&?qrﬁig,zh3%npé)was4gé@l§edg§1 E\/E%CN (3 mL).
Al‘m'lg&'B% gc%ﬁfé%{ ?8@9 O M43, @tmrﬂoﬂ @Va@ a@@ed aﬂﬂ: &F{Wr@@as swirled for a while

8H, 'man-H5, nman- Ho
and SaPOraBed3d2 viamyo.6Fhe mwmalwas rsgspcaded—m MBCI}T (80113) é'rlterfah@ld the white

iy ShETH oS ma 8t Sl bt S, § g et
(0. 19755% Moofyrve, m z): C40H62N4I\Ia6(13486 required 1472. 10,
f495 (MtNa +), 1473 (MeHH) . ES-HRVB (+ve, ml z):

M+RlalleHV1ng34Wa\lla)?md®@ fpethm Ygideactios, es®ove ammenium salt (22.5

me, f 3 amior and Bolieh bt ke et sty ERARg b in peor

60 u%h‘ﬂ@ Hﬁ[)aindpj REEIMbEN fm 3, Wasefe#alo%s l—bc@-’mannopyranoszde 0.762 M
methy lutaric acid mmol )" ‘and a

in CH0113l,Itl bD prl2(Bpmbl)fv¢dsllm¢dedgmb mkmhsaagﬂﬁm:at and the mlxtule stirred at r.t.
- am_nopr

for 19 rEh@@éw\é@ vk oo g apsediarestire and e thsifacpyrified by flash
chro%%ﬁ)g%phyQO%fgthﬁyE}bauct as a colourless gum (34.8 mg, 37%). 'H NMR (CDCls,

400 MHz): § 7.39-7.06 (m, 24H, 4 x C¢Hs and 1 x CeHg), 6.731 (¢, 1H, J= 6.0, NH), 4.878 (d,
1H, J=10.8, a-CH,), 4.844 (d, 1H, J= 2.0, sugar-H1), 4.770 (d, 1H, J= 12.4, b-CHp), 4.723 (d,
1H, J= 12.4, b-CHy), 4.640 (s, 2H, c-CH,), 4.589 (d, 1H, J= 11.6, d-CHy), 4.535 (d, 1H, J=
11.6, d-CHy), 4.505 (d, 1H, J=10.8, a-CHy), 4.446 (d, 1H, J= 14.8, e-CH,), 4.362 (d, 1H, J=
14.8, e-CH,), 3.90-3.51 (m, 12H), 3.38-3.29 (m, 1H). '*C (100 MHz, CDCls, § 77.0): 169.67,
166.81, 138.27, 138.11, 137.70, 135.16, 134.31, 129.82, 129.40, 128.34, 128.31, 128.01,
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formal dehyde (2 Min MeOH, 44.3 nL, 0.0886 nmol) and

cycl ohexylisocyanide (1 Min MeOH, 88.6 nL, 0..0886
wormbsperses e | oaded into a 2 nL sanpl e vial andP€Tiau2004/001800

m xture stirred at r.t. for 5 days. The volatiles were

renoved under reduced pressi2®- and purified by flash

chr onat ogr aph radi ent elution with anes- Et QAc
127.8; 12?6&1?17-%}(;1( % X S0prlddadt 1264 %?@uﬁ-%@sﬁé@n%’o‘h 74.71,
9 = a T 1:3). 1H NMR
7358?%62?3@2h%%fﬁz%gzg’%ﬁ%dggﬁ?t¥%%3 Ue7'to )rot aners): d
Step F(}@@QJZ 1 (m 404, Ph), 7.003 (d, O. 41H,_ J=7.7),
oo e aieas) racedisne (a5 eprotes gy §F bepihbthor a e of the
4 . . . . ;
o 8 g o frt S35 B B2 05
in MAOBO2ImbP wasstitedindet h3droped @tnjosphdrsHy SOStsefork2 h. General work-up

(P&2015) . Follow ng the. general pr dure for the
gave (3o Ol BRI 4 Ol F By Ut 1 KGR, 1% hepl ppocdure for
b aEbd . i ; | dra (L Gel P-2).
s B e S R A g e B e P, e (B Gel P-2)
The piier produat ey cdnwerted) émto aherssdier saltby Ipassing flnough dayien exchange
Gener al I p gave.t ctol ,internedi.ate. .as o
colwemt%t&weeﬁ@éaﬁﬁwowﬁ&w%& PRV otFe Y pBtSaGR (9.6, me, 28%, two
ul [ t . 11% -
s LSO o, RN 00 s I T .40, 00497
(m, 1PGR044-HE), 4. 7001 2% (Bl eng(riE2,6ignd BAYL 2 EH38IMR, { D2Gugar-HS, H6
400 MHz): d 5.020 (d, 2H, J = 1.6, man-H), 4.759 (br
and 4% CH4). man- H2), 4.66-4.56 (m 2H, man-H3, overl apped
with water), 4.46-4.4 | ), 4.265 (t, 2H,
J =9.6 9.2, man-H4) k‘i“@d‘*?g%@?‘?n‘*% man- H5 and
Step pan- H6) , 4. 05-3. 14 (m 14H NCH2CO, cycl ohexyl-CH and

NC 2CH2C 20), 2.50-2.11 (m  4H .COH2CO), 1. 84-1.42#)@)
14Fpllayying dhregsperabpraredg faxthe &g cemtpn, 4-(benzii3 o -ir ivD-benzyl-o-D-

16H | -.CH 2, and : - , 5 .
manr@y%ﬁ?@%ﬁ%e?c] a)c('zds@'\lﬂ%;a b.roesgﬁ‘ : r&@af){%@& %lg%lﬁg of 5e‘?gh following
three( A tsl.)ben%g&ﬁn{el\@km in MASOERME.&( I%E,GO.OHZZ}IimMB',l‘fbrmaldehyde (2 M in

(
CA1'HO3NNnO 37S7 required 1556. 385 f ound
MeOF5564 B9 8uIEXa®PB 160mel2 w88, Fisegbanoethyl  2,3,4,6-tetra-O-benzyl-oi-D-

2,6-D - 0O benzyl - 3, 4-di - | fo-h- al act opyr anosi de
manigizsaosite SAES RSO, TABTiHle DIBES HaB0 o e gb i faqnl sample
. fr . .
vt SRRt soed ot e e 181, General portap gays the produgt s  coloutless
gum [(28D nvd, 36%4)e "GR8 MHDNBYG mitarpers astind endde GO-NH single bond in

a rati;((:)oj(ﬁ%%aéé g 87;. LP 027\’\.%8 212, %—IFS}TN? C%ﬁg)? @ﬁfw ﬁ,@)%%g, d 1%5% 8 { é@l’%}&gl@g)r rotamer)

s b 9P B0 i g Bosigd f iRy 5519 0
rotarhéf) ahd H.046- &) 0.4 13611 deinorlrathm@),44.86-@.26z(m 2 13]), 3074548 (m, 16H),
(s, 2 H CHPh); 4.48 (d, 1 H H1): 4.60, 4.75 (AB
336 §adt 6@, J 3 5 fprmiqurotamypmnt 3.2 950 64H, J T 39 TROErole)
Hz; - 7.22-7.29, 7.37-7.39 (2 m 10 H ArH).
S’epéfgndaogbﬂz PG2163. Step a: Methyl
4- EoRbiinl-the garictal-phodtdaeyfo? tHe-dbpraBedtmamfdeityl dthees, a-nixture of the
mannQpyr anosi )O@SA sol ution o

t hyl . .
sbovs G GRS B0 UGB Br S 40 paliadiupion etipgigd charcoal (10
mg) WEI@H'(E mL) was stirred under hydrogen atmosphere at 50 psi for 2 h. General work-

up gave the octol intermediate as a colourless gum. Following the general procedure for
sulfonation, the above octol was sulfonated (sulfur trioxide trimethylamine complex, 60 °C, 19

h). The residue was purified via SEC (Bio-Gel P-2). The pure product was converted into the
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2, 2-di met hoxypropane (4.7 nL, 0.3 M was treated with

()-camphor-1 O sulfonic acid (16 ng, 0.0709 mmol, 5
woreiospe15The m xture was stirred at r.t. for 1 PCT/ATR084/001800

i ndi cated the conpl ete conversion to the product (Rf =

0. 40, EtQAc-hexane = 17:83)-28The mxture was basified

by addition of sat. N a2CO3 (aq. ,sol.) and_eva oratgvc%@)t
sodiugh gadt by @ém threreghy & jaduRXCaRESSOHIRR tt% &G PE2 Ay a (vapte powder

(16. 6(1'&%,5%[)’%3% F p.%A q}fﬁg]%ﬁ%ﬁlg g pgﬁr@lgﬁm é:h Bcr:étgcf ’duéj Ecé &% rotamers):

7.32-pMisQth, WS 10; $883%6ALR. \m; hs.445 39Nen, cmm) 5T(|ﬂP-4f96r(ﬁi 1.5H), 4.80-
col ourl'ess gum was di ssol ved in anr}%dr ous

4.20 (mA9HY ovenlapead with avasg), . Nab178 6m9d i péf7§r3e4§ (11% hﬁﬁbr%‘p 2.98 (m,
35H0|I 163 ng, 4.257 mol, 3 eq) for Ih. Allyl bromde
)(360 m., 4.257 mmol, 3 eq) was added and the m xture

stirred at r.t. for amxhligle #:RG201at ed with nethanol
( 1 nm) and evaporated to dryness. The residue was
Stepgurified by sili ca col um chr omat ogr aphy (2.5x18 cm

o 1 0, ER DEIEAR B8Rl 91 Ly

(6.3 Bigs0.0PS mmalyl ablVR {0Gdn &, cadh GolMnizing t&ﬁBEee(g&ntsl .F}I-(methyl 2,3,4-tri-O-
allyl-2 1), 5.23 (ddd, IH, J 2.3 trans =
benzdo.d)- nwnogyrgnospdes yl)gceizy 5c143(0(9ﬂ MHin MeOg]i S;21 HaL 8@11 mmol),

formfiRuyds 2 i VhOR, $5 9 ol b} R YeitEdisotadasl M in MeoR,
110 %Lz(% %oﬂ VO3 169ded| ﬁi'to i@)mL%aﬁ)lgle( Qgpéhd ih'é‘ miﬂtﬁre Yjirred at r.t. for 5

6eq = 2.4,
days.H5) The. ﬁﬂat(lelsj wbﬂel r&aoveﬁlc qmdas. Iﬁdudelée@)re;ssﬁemand\l dgurlﬂied by flash

chror%gtggraggy (grﬁgle%)iﬁltlfngﬁlﬂ( gex%)pﬁ}_%§ 2113%:)% ,(‘jgdio tgl,?%)foduct as a

0 o =
colmﬂ/;%g% ,2333 éﬁ%ﬂa/ RE=. 24@9@,?4 1%6){@958 ??62% %? h)//IZ@NaatOAc 1:1).

'H Wm(am@ag - )0l vemmglmtea»dmrmapgarm@su 3.90e7.8¢ I(m, 30H, Ph),

6.62 o Hhrfodd G LS8 Sy EnfotoEvig B $281GEd. Frreh. v = 10),
492 ea%’?&é %) ’ﬂs%é (128,280 20. STRHS, @ﬁ@ﬁqt%w% y])ém}i 3.94-3.56

th p-tol uenesu’lfonl c acid nonohydrate (
(m, 10. dlﬁﬂzmmmﬂ,mflabll%t% -lahenniotut 36430 @i l2tBd at r. t

for nd triethylamne (0.4 nlL) added. The m xture
Step@a@é%pgﬁgrat ed and the residue purified by colum

ch he MepRhdetiBA ofibbizyl eth ture of th
F&mﬁﬁganeﬁ%efﬁ?kdc%&u@f%%t @:ﬂ\%}é otk prooducty sthers, a mixture of the

above diemhehe;dsethﬂ)(\ﬁsmg i GO0 §4mmo ind720% paladingeron @iceRd charcoal (65

o R i B 55 g B g 2858 onr

work(-gﬁj Eavel thk hexcd 11§ter1néa1§e a§-9 c@louﬂe§ gﬁmﬁ%lﬁ)mﬁg thegeder@] prdcedure for
1.6, allyl-ffi' dd, IH JU2 = 2.0,
sulfomm;qn 4he@ gbqwgdatekol wials sulf@;@m¢ ThQ rwld@ weppusifigl vig sequential column

chroinﬁogr\]ap%y égE&é)r%Blol_Ee}ﬁ’ gqglg)qx{eélqby ]Ioﬁll gh@]gﬁ colugrmg %o ég’g PG2016 as a

whltglga@dérct@ﬂ 2 rhgl 35%)4115 NMR- (ﬁg%g@ gﬁr%z)E% 2,9)7J4 ) gm z{&nan -H1), 4.77-

4.75 C{ht, 2k @an-H25 2. 5(834 52 (m2 lea)an-lﬂ)eﬁ 46-4. %t(my |6H contalmng man-H4 at
al Ly n

13 S S R i sl RS0 2

6H, containing man-H6 at 3.80-3.64, and cyclohexyl-CH), 3.318 (s, 6H, OMe), 1.82-1.34 (m,

18H, cyclohexyl-CH), 1.26-1.00 (m, 10H, cyclohexyl-CH;).  ES-MS (+ve, m/z):

CaoHeNsNag034Ss required 1472.10, found 1495 (M+Na"), 1473 (M+H"). ES-HRMS (+ve,
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Met hyl 4-O al l yl - 6-azi do- 6- deoxy- a- D- mannopyr anosi de

was sul fonated according to the standard procedure to
wQ@e@baetske title conpound as a white powder, S5BCTYHU2004/001800

(89% . Rf= 0.20 (EtOAc- MeOH H 20=102I) 1H NWR (D20

400 MHz): 5.88-5.76 (m IH,- %Hyl 5.20 (d, IH,

ey LOVONE | Gl RNy Osabioq iegRea 1401, §>9534' ?@uﬁ%fﬁﬁ@ﬁﬂ ML,
3.2, 13.4=09.2
C4OHH§%N§5§’3§M€§%}MI ﬁﬁﬁo@@%ﬁﬂm fosa3- 2. 6 4 o2

4.00 (dd, |H Jr.Exampe #5: RG2645 1 1), 3.71-3.67
(m IH H5), 3.58 (dd, IH, J 6eq-6ax= 13.6, J 5.6eq=
Step @ 0, Heeq), 3.58 (dd, IH J 4.5= 9.6, H4), 3.46 (dd,
Beedlre fR e T 18 tidﬁag 3’-d%1 16151 id (7.1
SE:OHI\Q}E“%?&&%E‘%CI}\I %irDcZeO 100 Mfilz ngi| n?cer nal y e%%]é aric acid (
mg, 39445 nppol) ‘and 33sdytidil 6f zacthﬂleﬂgmr@e 7@.%31;1‘(8 74—@211’10}77 opyl 2,3,4,6-

tetra-?ﬂ%ﬁéryzgl?-g@? @ﬁz?fzgo;wgpqwo? gjx &r{pl 11181 l\/lfe 6013513621}610 8@5?6 mmol),

formglgal%)%efh@qvg?am &%Hg%go@bﬁ'@%%é pyra 0S| %{Jf@g%ﬁae (I M in

MeO®, 886811, T0B6 M@é?ol}jbvé&%é/&d ihtd aamﬁm AFardOthelmixture stirred at
and acetonitrile (9 nmL). Benzal dehyde di methyl acetal

r.t. 6115 3Bysl, Ti@. polatiles were r@quqlnunq«e)r r@@mpﬂmressmes@md pniiged by flash

ool 0 R A 5,080, 5 ot o

colo@fes® Guie 3D 8rhal 62 \RE B @4, heRiik-EIDA Y 0133t llnamm €hal;s400 MHz,
wer e removed on rotavap. The residue was | oaded on

very sbinphicatgbfucatocropamers)i 67387 261(0r0 s Ph, deD03. (§x 06 1Hny/ = 7.7), 6.930

e BAMER L0, PRSP PR 8, ity 45478
(m, hﬁ%% by, 5@3(&31011)‘194 Smmsp@h aUHpAM.00-6 RD=(R,; 2PIRMNM46-3.14 (m, 6H),

hexane-Et OA [% was a mxture of 4-acetals and
2.522108 (pul4&h), hao4l. iﬂe(sn,rié | 434-h@04molPH).oduct . The

wer e conbi ned and evaporated. The residue was
Step?ﬁ%#@@l ved in dichl oromethane (50 mL) and stirred

W Eb11d i g R Eine ] SRl cefiind Eos Bl Web@iectiof offbpnzyT Behers, a mixture of the
| esspol ar spots were slowy di saﬁ}pear ed and converted
abovie egabieheyl ;@mea (314@3 m@momms 20% padladiviny en g¢thiatadecharcoal (41 mg)

in N@ﬁi—%&g %‘E@ tV\ﬁlg it rre gréclee?f}m%&rogéel@ gt'rﬁgc{églae?g %131 S{fﬁ orreS dda\%s General work-

up gav® i bl &ﬁéﬂrﬁddﬁdﬂe G11e) bel}oufﬂ@;ﬁ gallﬁQt MIOQzﬁllthht gdde€al procedure for
I ndi cated no further change. The

sulf@epm,ah@ab%w%mwuwowecbr The resjdye W@mﬁe@a SR gBio-Gel P-2)

o 5h BBl FA RS R R 5] O pPLARPIALAD s0m0 2.

J=189, %elﬁeHl)hel 139 It:? §@!IPQ§1§11¢—I—H§ ﬂ66-‘2ﬂ %U(rheSISI mﬂﬁﬁIﬁ3 So‘i'erlipped with
(0. 543 38% 29, Et CAc-hexane =

ettt 11 (o, O a6 A (1 S BB oAb | 53,96 (m, 4H,

v o, 6 G G, S PR AP

2. sosgumar(ni(ﬂl 4, Sacg%@o()dg 8401 B, (m1 HIB, éycldithe&yl s:mgadeB])cHZCHZCHZO)

1.2460.%H,(my ]=6HS gycl@hegtakcﬁz and4ML@2 E(ﬁMS (ﬁ""‘?}H m(]z) C4(f®3N11037S7 (7 X

sosfHEF kBl &ty i, SR 2ESl e wor e

cmMgM 05753 8adred 1866 9857, 1619d3856.3288.99, 128 24, 128.12,
6.41, 125.86, 103.85, 102.60, 97.74, 97.53, 79. 36,
77.75, 77. 47 74.81, 70.00, 68.91, 68.42, 66.97,
54.78, 51.18 and 51.10. Step b: Methyl
6- azi do- 3- O benzyl - 6- deoxy- a- D- mannopyr anosi de and
met hyl 6-azi do- 2- Qbenzyl -
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6- deoxy- a- D- mannopyr anosi de A sol uti on of nethyl
6- azi do- 6- deoxy- 2, 3-di - O benzyl i dene-
W@ 2503 pyr anosi de (240 ng, 0.781 mol ) in DMEI/AT24/001800
m., 0.1 M was treated with sodi um cyanoborohydri de
(589 ng, 9.37 mmol, 12 eq) ad@-nol ecul ar sieve 3A (1
g). The mxture was stirred at r.t. for 20 mn, then
at 70 oc Wm le TFA (OE38mple16:PGHE5mml, 6 eq) was

i B35 U oo ST b WP Pl T R ) P
faidﬁt‘é ! ﬁ 1;@8%1 ﬁé%&nﬁggﬁm&?h E{n 02(6\5-%-@ B\é%%yld 4-di-O-sulfo-p-D-

ere c. The filtrate .
gala@ogyr mmsrider[gS] wa sheegdneret selforation priceurs as a cha20e®. powder. HNMR

(400 SR BB ARt FE Clsthl: 2a 2R Uiy b e 338 e, 1 1, s
1 . .
9.7 }? %ﬁ?j@e?@benz’ P 6"6§‘é )65"(??01 lg(?} N n%%yl? g%égd dab s 4.0 Hz, H-6b);

3.83 (@0l OYrH-63s4. gm(dd 641,08, 3358k TRE3)04.46 (s, 2 H; CH,Ph); 4.48 (d, 1 H; H-1);

4.60, S0 e 740 b £k 95 85, G Y s 0 Higeriry 722720,

1 4.56 (d, IH, CH2)402(dd IH J
737%%@%@%@@23 78 (dd5 1H5 J 3.4 = 8.4, J 4- =
10.0, H4)5 3.73 (ddd, Exkmple B:@262163.0, J 5. 6eq 3. 2,
64 (dd, IH, 6ac

Step ;g?‘fthyhé&’r}l”y@ 47790+ Q‘;@omg 3Jd16§>lscwéavylzd1@ g—B Segapyranoside
6. 8’ H!e_l%ﬁ) of n%etﬁ'yg A Sridobt deyfyozz D %zd%oﬁﬁ&nasszdez("'ll %%(go_|)419 mmol) in

2,2- c@m@ﬁlbﬁmgpﬁ%ekm 1721 .; ©3 AEPAHs ﬁea&l&ﬁiﬁfﬁﬁ Q¥T @ﬁﬁ]ﬁio@lﬂo sulfonic acid (16 mg,

(col ourl ess wax solid, 62 , 26%

0.076 mmeclhé el The. mmqlrﬁrm@s@y@dsat r4o®r|\1/rlz)TLG ingicated ghe complete

convg_%))nq_l thg %}czr’d&ét L?) 40'1 ?1(8!&“0 éh el lg %3?3 g‘?@ (mlng%?_'gvas basified by

addlth'ﬁl of‘Eat ng(&bbd(alqﬁbrcﬁ )&nﬂ?evéﬁ&ateHHﬁxﬁleFvéc&uﬁ'x Thé restdieqyas extracted

with ﬁt@gc ((%Q ngS tlle;‘gﬁ(t\]gﬁb_ séflglfg)hcwl_algggcl W}tﬁ brine, r15ed3(I1;|/IgSO4) ) Filtration and
evapgra‘aal vg gcﬁr.gr? QN’(ge %&%}%ﬁo) SH ufeﬁ@ 3h&s. aThHe TRAD colourless

um sa
gum @v& Zilsio}vﬁd @ bﬂfyzlydusGBM@C(ﬁ}& @d.Do devi an)d/ smm'ahwdh Nﬂ{s (60% dispersion
sul fonat ed accaording tq the standard procedure

in miiceal @il hE3 M @5 SHPBMAEBIORI I WOW (368411257 mmol, 3 eq)

wes 13081 ] AVBAGEZRUAE o g fpfer B ffe Wik Bllagol 1 ) and

evapblLaled . cﬁﬁfne(s@i TlheH;esﬁhE Ry puﬂﬁéd?bﬁ Sﬁhczh bbluﬂm&hﬂomataglaphy] (2.5x18 cm,
elute@d@lth E@Ap@yxang 17130 tqjgé} tq gve th-)u%%eo.mBO@d ap asccg%QfZess gum (0.281

mg, ﬁgﬂ? ‘%é’?l)fﬁté%sim}g ;@Déh, gg{gz_ g%g ﬁ1H61 eﬂl)ygflg 533 (ddd, 1H,

SraukesT 1313, INREF3. @tJ@Q =d1 GNHBaM)), 5.17-5.13 (m, 1H, H3'c,5) 4.89 (s, 1H, H1), 4.35

il ion's 4 U T Bl Qe B8R b, 4
@, 1 ?-rzgdfgé"gadaemyh@ dﬁ@%adaxﬁmmﬂw%gg@ 618, j5§4 am H5), 3.48

ted accof’ding to the *St andar proced ure
(dd, ¥He Ve tche 1312, Hbeqh ripd (b, 48, dsamtkh td3hwklek = 68 H@ax), 3 33 (dd, 1H,

66% ,1H 4 P
H3), g8 (it M) 30 & oM 130 N foPbus ThaNizfdae4, 417.1, 1092,
98. ocriﬁfh%z 45%)7( 8, 690*54%&’@ 27% 261(dd, IH J 2.3 =

3.2 HZY, 435 (dd,”1H’J 3.4=9.6, J 4.5 = 9.6, H4),
Stepd. 8etipd d-O-IaHyl—myzdoaf—dﬁ)xydﬁﬂ-mdmfkopjmnesde: 6.0, J
> 6e%yé|d4 Orquilyl ﬁ (gggp @-g'(aoxyl%.? ;:—O\Izsggr%)gx né—sa-drll%}g;?neopymnoszde (56

meg, 6.1%9 niol) HWas dBGved in MeCN-MeOH-H,0 (3 mL, 3 mL and 0.2 mL respectively)
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Step e: Methyl 6-]I
-(4-phenyl)triazolyl]-2-0 benzyl - 6-deoxy- 2, 3-di - O sul
w0 ovanersas Dmannopyr anosi de di sodi um sal t ( PG21FG1)/AU2004/001800
Met hyl 6-azi do- 2- O benzyl - 6- deoxy- 2,
3-di - O sul fonat 0- oc- D- mannop§t anosi de di sodi um sal t
was subjected to the Huisgen reaction general

and mmmfhep-tQumSlﬁﬁ@w peid caenahydeis 7 ge|037Heantmol, 20 mol%). The

o GERR M 2P B S0 4 2 e s

evapég%ted' dzkdsﬂélélrgﬁ@lheetlurlﬁedﬁﬂy Zolﬁﬁm( ¢hroﬁlad)ogra¥>h§ {sificd 5XI8n:m eluted with

J 14.4, 2. 4.67 (d,
EtOAQ! @(anpﬂqg_@) 2: 1)Ltosglyg ﬂgﬁgpr@ﬁ\lct@ﬂ a qﬁ@q@ss PRy Fﬁlda@d} &B@q T2%).

NMI?@D?%E)&QO i\ﬂ'ﬂg)‘} é(ﬂd(llk 1}ﬁ;1_‘53]1y-r£é8>36(2% @%%%%%‘trm% (al%dﬁj J3 ‘trans-3'cls =
t 0- 6- t
i AL oy Loy %li&ﬂ?gﬁw g -nap) 4%@”200 6,7-16,

f : | _
allyld ghpggﬁ(gﬂac{‘w}ﬂ%ﬁ gbéi)'as 1?1%% %’&ﬁ% Biggl(@d, 1H, J5.4 = 9.6, H3),

grepared &nal ogous beglnn ng
3.70\(dddy 18, Uy} =6- éaz"; ap= 6:6, de@a(v 268 B NphhbPByiamg SHidl4, \ﬁfzax and Héeq),

3392?2%?%3’? O)oiég( %EIP?) Etermg?lvgorlgh SZ)%_ ?8_201281H

Srepgl\@be @?g p- gg{‘?lo %-gb -tb%y?ﬁ %&delo 32;71; %‘9@ ’ n[o;%pw Lpy! ),

manﬁk@a@’}’lfiﬂwwﬁe disodfiin icdﬂ(fPGZ]H,?) J al iyi 2-3 trans= 22.0, J
a 3.cis=10.8,Liiyir-2 6.0, allyl-2 1), 5.23
{hy{ 4- Qﬂllyl}éﬁﬁﬁoﬁd@xﬁ%]@fmwanpszde gNafﬁL%fothte rﬂccordmg to

the s%)’a}ﬁlg &&) elt%éielHéﬁ ﬁ?t,l_fﬂ'c zﬁ%cgv.gﬂgﬁls é% Igov%deéo (15% (g?‘%') Rf=0.20

(EtoAlclaMle@H Hgom 0313, I r%& (D20, 900 l/éﬂz)) H3385176((1111! THLHTl1-2", 5.20 (4,
t 5=
1, ?tha e Elizl-gn @)tralas)55 b By 109: ByICAIS: Pl (5. 1EL HI), 465

(br seﬁ—ci AT, }@2)64 45@& 1H % 65 8 Uy =19, 13): 43K (R 3H, o= 116, =

i gndl s’ or
5.6, alsﬁme)” 420n@pht HyJet I6y4 atlgk-1'Y,c8.718.67 4B AL, AB) 3158 (dd,, 1H, Joeq-sax =

62 S LT T B ok A S 56
Héa9), g%g) (%%k@ o#'ﬁeit), NMR%@z?d@%eW:IZ HrRABX MeDIP at 49 0§%m) 133.9,

e source 0 m nor | somer is
119.2008¥.1761 181753, 14.8) 13 Ur7®.055%; S&Rd

compounds. wer SRS BEATOL IR pegReAf B | O

Sz‘epg Yrdth )9 %t&f?cfbstf-%w&_ﬁi.? S B%a}?l oegzgtc?éjoﬁg% d)S’cﬁzg!rszgle

ese ad n

i nMdﬂlﬂﬁCB hAidd-Belebapbed-rinnopgrahbgdy @stillt g 4061 mmol) was dissolved in
bi ol o |caI testing of co(rZBounds according.to

anhyidpeusddMEH9 nEbdbang) asetpoitidie @@L)c aﬁem:éléﬁlmi@ déme@sh%% (538 mL, 9.22
mmcll)\fb % gﬁ)gashdfl%cl) %@ﬁgr i V\%’:LLR)I‘ cgc?l; st %W@Mofl 7y ﬁlbﬁ/s) Wiie added in

neasured u
that tiet.aTBe mixture was stirred under house vacuum at 60 °C (external) overmght and the

volatile materials were removed on rotavap. The residue was loaded on silica gel and purified
by column (silica 2.5%20 cm, gradient elution with hexane-ethyl aceate 10:1, 9:1, 7:1, 5:1, 4:1,
3:1 to 2:1). The fractions were pooled into two parts. The less polar part (Rf = 0.55 and 0.51,
hexane-EtOAc 3:1) was a mixture of 4-acetals and the polar part was mainly the 4-OH
product. The mixtures were combined and evaporated. The residue was re-dissolved in

dichloromethane (50 mL) and stirred with 1M ammonium chloride solution (50 mL). The less
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pl asnmon resonance (SPR) based solution affinity assay.
The principle of the assay is that heparin i nmobilised
wo@os/oesnsor chi p surface di stingui shes bet weenPd¢T/aB2md01800

bound growth factor in an equilibrated solution of the

growth factor and a |igand. -BRen i nj ectlon of t he

solution, the free growh factor binds to
polal pas®vIare @bawiép@sap@eamé 2gdt convergedadnte ihe rpe}aéa@@@d%ﬁ tiewever, the
convgxP [ &l %%%q‘t]ﬁ 1%@0&6%”51‘? t{@tnjnﬁn Tﬂﬁksﬂgeaﬁ%l%]rd?ﬁé%haré phase was

screase 1°n f actor concentration as

sepafatsicindostiret wite0J5i M&Hiﬁl sobuivens0ahipfor ahbﬂmts.’m afint AEC indicated no

cal cul ati on of _the dissociation st a It is
furtheprsbanggnt The IfoMePhasstWes spRdtrtes ﬁ%ﬁT Q%ﬂ t“ﬁ@ Briggpd Ml NaOH, dried

(Mgflg@&t O R &fi’%ieB@M sgﬁtlgﬁltﬁagtfﬁféré’w %Qaﬂdfﬁsg ?rtl?é:fésﬂﬂe was purified by

ol ves heparin nding srte i m nat
silicd bslumhan abows toeg/mé tettitiegcongrouspes afcoh)uﬂjessdgum}ny eoknd (543 g, 38%,

oA S o) et et L AR TEDY e ene epimrs n

par h |
i) POl SO 0015, e, 08

4. 98%1(2>ESDt1Hv segan-Itioad 866 @hék:ﬁf&,hﬁp 6.4 6, lsugar-1dd)s d1248dd, 0.5H, J= 6.4,

6.0, CBET g Wil ng oo Lr adt B oGty s BSHGr) 8, sugarH2),

3.865. %% Gh T 9RKEaRE 3. 4E@r(2)€sagﬁ é@lho?WzteaEFatlH S@H}JWQWMR (CDCls,
were prepared containing a fixed concentration

100 pfidz)eilA8.Ahd1 et ki 134 %ﬂé&ﬁ?; b28.Uh sl 28112t R26. I4il,gla?f§d86 n03.85, 102.60,

97. et 23360 155 8 bif i KL Ab 0RO PEBLED rop. 5, Sy Bhand 110,

StepWM@@l 6-cBidb-500- -CEQ- @-WQOJQ/ @%iﬁbﬁzﬂ%ﬁ&) aiw}ldéscﬁ’lﬁbfi’ettﬁyl #Wzido-2-0-

le”binding to was neasure
benzphﬁ-ﬁebma{[awmnn@aﬁm&sMeNad [24] Prior to | nJ ection,

sarrpl es were nmi ntai ned at maxi m se pr otein
st Ab.spmnyn Fbrmethrh %%«Bywpwﬁé dlf(@rbzwhﬁenw -D-mannopyranoside

(24021?1%5{) :ng Ingg%% A gﬁ\ﬁng Z@ 1 &5 Oilow;x&a[r% tg% géagwﬁtg %oa%&rﬂgla\ﬁgborohydnde

(589apEY.BTRih 6, \I\ETeq) Per ﬁl@[d@&ldr ﬁbve? SAQG} g)ThEheSItﬂxﬁﬁé ®vawaﬁrred at r.t. for
r egener at ed injection

20 iy ﬁheﬁ atf7<9 T(’éwéuleb@m r{Péé% .m.)h 436861@1%1 éfeqaquse@dds@ siggvly.  After
addi eS Wagr@{i% &t 7o V\?X(Eroéig)alﬂ(% d'8 '°@gaé1td%51ﬁed by addition of

eva UALT on 301 t war e (B grou
soliGEasgtDgr ahs culdrmixsutbtwadileted srmibexqake waelnddawith EtOAc. The filtrate

sensorgranms to produce curves of specific bindin
and [seasleingh s gxfracted ee ek £3f- 13@;%@: o dVRBOART B %agqm» which was

pur1ﬁéﬁ ?é}‘??olm—m%hfo%ﬁg r\éﬁh}bgﬂféh %18 SRL RARed Rlth BAOAc- hexane Lol 1) to

I on was con to free protein concentrati

glveUﬁétﬂﬂ 4-88dequabendyl-brleaxy- yD \minabpﬁtmww @ofourISSstgmn 64 mg, 26%,
rel ative binding response and rmis the

RE 10 i Biphebponsel RN EiRrb: 0 it LB B 511 Ph), 478 @,
1. FLVERBIAS 3y} 1,551 190 SROZSSTTTA LR 81 g s =52
H2),-3.73\&d, QHPJ@Q# Bels s 40100 HUR 8. T mdﬂhlﬂaﬁtsg{r— ﬁﬂﬂfsﬁsqu? 3., H5), 3.64
(04,11} T8 P bt ot 53 o MR 7 1, Pl BT, Ui = 60,
Hé6ax), 3.40 (s, 3H, MeO), 2.21 (br s, 2H, 2xOH) and methyl 6-azido-2-O-benzyl-6-deoxy-co-D-
mannopyranoside (colourless waxy solid, 62 mg, 26%, Rf = 0.27, EtOAc-hexane=1:1). '
NMR (CDCls, 400 MHz): 7.38-7.28 (m, 5H, Ph), 4.78 (s, 1H, H1), 4.71 (d, 1H, J= 11.6, CHy),
4.53 (d, 1H, J=11.6, CH,), 3.75-3.61 (m, 4H, H2, H3, H4 and H5), 3.53 (dd, 1H, J=13.2, 1.5,
Heéeq), 3.46-3.40 (dm, 1H, J=13.2, H6ax), 3.38 (s, 3H, MeO), 2.83 (br s, 2H, 2xOH).



10

15

20

25

30

and the binding equation [24] can be expressed as f p
| ( d+[L lotal + [P]Jtotal) , \ \ d + [L \otal + Lto/
w0 2006063323The Kd val ues given are the val ues fiPCT/AB200¢/001800
the binding equation, to a plot of [P] versus
[L]totai - Where Kd val ues weB&-neasured in duplicate,
the val ues represent the average of the dﬁl icate

Step meblethybbranids-2-Orbanad- ety o Ot wilonap@-k-iariapsrangside
. hind ti to these growmh factors elicit a
dzso‘g?"gls%i(‘g&%}%ésponse invivo [24]. 2. Antiviral Assays.

Se ! 20 g - B BRI Ednok e via¥ RESorkiked ding t
he)ygg Pgi&%%%ﬁ% ),?d;i .e., Hgg Inoand HSV- 2? ien Aceortme o

the standardgmagesiufeoto yieldithé title compowidrasi a white powder, $4 amg) 59%. 'H NMR

(O:C} 380 Mgl 87 205 88 Ef B ALY Earigr St ARy 459 (& 1HL Jia =

2.0, K finesg &1;:1%15 e, A9 (d, 261 %ﬁf bigyat gd 9ig) I Wekh (dd, 1H, Jus= 9.6,

cluster ates, were used. viral strains used were

H4), HeV s, SIFhpIx 378 (dddt e sbux(HEW: V)-6okC3b1HEY, Beftn(qd2 T, Jooncseq =

Vz in 333 [28], In bet t

132 0o G 1B fedraa 40 Soo i 090Nt fre s M5O
Step BN 8SzidbL 3-D-bdB - 6-QPRPUINLE; - ORfifoNhiseE DMiaPnd)Ranoside

virus, incubated for 10 min at roomtenperature and
disodienalt [{BG2{ &t)ur e was added to cell s, and kept on cells

bl s AR koS ot R TR ves sifons

0 3 g1 ' :

nccolfify e fa ok PRAAERONIC e MESPLBOUNES, Fodl's pgnden 58 me,
66%at Ha~iRe (D, Q,cl00rVIHy):i Tt 7 2h dmg SH, $h), 4D (hilbi, Vi-on 2i4 H1), 4.67 (d,

1.2 3L, 55, FRRATRIIRSS sty oS 25 1

9.6, g:?sdi t)iéolﬂz{;,f 380Teeund 19, 88 @8l arajtsl= bhe vl [+9 .8, HS), 3.66 (dd,

tachfrent’ entry st éps ‘have al ready occurred. hi's
1H, &ssay" 1ed 18aq, Inbd(dde i H heax-epcatd - hell-saoripouiehxias2? (se3H, MeO).

ser S0y 8 b EBRER el L) L £
manf L%Ag?{yg\ﬂg%%ﬁl{;ﬁ@mpund has the ability to enter

viral replication. Lack of

C oVt d6-agilo\d-Oybengy [tdde cagL Py dio®-suiforus ot nDeatintipysonoside - disod-

but sone, acti vi t%ei n.the virus spread ag(iqay suggests
TP SR8 P

um tyqz{étwa@ ﬁgbj@@tﬁé dgﬁ ggxgs:ge)éyea@ﬁf)% EERg 2k Froc SIE .en3./l acetylene to
yield 82! (d t@pAlnaVds' & iR 6B B! BPLSRE 4. 34N RYOALMEOH-H,0 =
IS manifested as a reduction in the sfze of vira

10:2erf. aljl eﬁ\ARlT(rmq, e00| MEIZ):sR26 TaHIH: thhzale)e 7edpT.68 $imgl 283, 987-7.15 (m,
S, G AL i 228 Ey . 61 Thay IS R KBS B 54 (R sH, P,
H1, Hﬂ%n@@?@eﬁ%@ fg%ﬁaom@kﬁ@ 11elal b ¥es hopb e skt {ﬁ@y ed) ) 8.8, 2.4,

controls (n ound). 'Redul ts The results of the
H5),t283 &, 3ld, Me€9ri bed in the preceding section are

presented in Tables 1 é}?algple'igpi)&ﬁm

Allyl 6-azido-2, 3-O-disulfonato-6-deoxy-4-O-(1-naphthylmethyl)- o- D-mannopyranoside
disodium salt (containing 10% of 2-naphthylmethyl isomer) (PG2170)

| The title compound, prepared analogously to PG2163 beginning with allyl 6-azido-6-
deoxy-a-D-mannopyranoside, was obtained as a white powder 87.5 mg, 87%, Rf = 0.28
(major), 0.22 (minor), EtOAc-MeOH-H,0 = 10:2:1. "H NMR (D,0, 400 MHz): 7.87 (d, 1H, J
= 8.4, naphthyl), 7.65-7.54 (i, 2H, naphthyl), 7.33-7.19 (m, 4H, naphthyl), 5.68 (ddt, 1H,
Jally12-3teans = 22..0, Janyiz-3cis = 10.8, Jayyi2 = 6.0, allyl-2"), 5.23 (AB quartet, 2H, Jge = 12.0,
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RHR I || PG Kd aFGF Kd bFGF Kd VEGF Kd FGF-4
RA RF, RH R =0Ove; RB3Rc, RE=EOSO3Na; 2019 218 nM 657 mM
WO 15004588 =CH20SO83Na; RO=H RA, RFl RH=EOVe; 1 |, R FReRABLIB®001800
3Na; 2037 47.7 nmM 507 mM 645 nM R =CH20SO3Na; RO=H RF;
RH RrOH RA=0Me; R131Rc1RE=C%8Na; -2038 77.9 mM 2. 1OnM
368 MM Rn=CH20SG3Na: R =H RA=0Me: RF, RH=0H:
naphBR]-RELRES. 1560 (BNAH, 2ltxds' 2ud B 74 @&NL.y127 24823 = 3.2, H2), 4.64

o ETEREN Fl R 2 B Fr3% g tavi)

3.64 §H¥H RE ﬂ%mﬁ@s@ﬂdd&mae ©, J5.i3BF RE- NS OBMR(Ad2 0B 7 Jeq-60x =
5 MM 2.55 mM RH=H RH, RI % RA=OVe: RB RO
13.6 FIM@;@&(ddz OH2 5162305 AVI6RLRE" h%vﬁ Z65%). il picalraisalsrigpmanor isomer

-naéﬂ;{ﬁﬁme 4 aﬁ@gﬁ%ﬁﬁﬁﬁgﬁb@ A 31¥§C§ %@fg@ﬁ 52 (ddd, 1H,

J4s—2103%8 JM, E%_ ZEHJE-%aB‘PZGOOZ ZI?BA)fFB?g??EddRRH%WMQCH&@J\&% (dd, 1H,

Jocq- @%}\@}% '@R_S(?"O I-HW d’tke SW%&SHQS% 3 \}%‘n—f@‘]al 9:1
@81%%9‘?;%%2‘%@. éﬁﬂ'lg%@lal%ﬁe {ﬂ\éd"m ].;te %_ %RJQ'?' Iyl

RRAGH tidhal202@pduRls mieke> syﬁﬂ]eﬁmd ZﬁﬁlgnwplﬁoprlﬂeLﬂEIﬂifRations of the
PJR S= H R -RK= -CH 20 - ove: —0Bn:
SyntRSGUIS AP B) EFAIREL 19 19 RSB Rl CRRIDepgs orc Meluded in the

tableg )giiﬂ?gr’{\}h@ rQs\%%%f Bl g3 te@%h__\g %%r@ﬁd@%@tdﬁﬁg i TneisdA.

Example 20
Biological Testing of Compounds
Methods
1. Growth Factor Binding

Binding affinities of ligands for the growth factors were measured using a surface
plasmon resonance (SPR) based solution affinity assay. The principle of the assay is that
heparin immobilised on a sensorchip surface distinguishes between free and bound growth
factor in an equilibrated solution of the growth factor and a ligand. Upon injection of the
solution, the free growth factor binds to the immobilised heparin, is detected as an increase in
the SPR response and its concentration thus determined. A decrease in the free growth factor
concentration as a function of the ligand concentration allows for the calculation of the
dissociation constant, K. It is important to note that ligand binding to the growth factors can
only be detected when the interaction involves the heparin binding site, thus eliminating the
chance of evaluating non-specific binding to other sites on the protein. A 1:1 stoichiometry has
been assumed for all protein:ligand interactions.

The preparation of heparin-coated sensorchips, via immobilisation of biotinylated BSA-
heparin on a streptavidin-coated sensorchip, has been described [24]. Heparin has also been
immobilised via aldehyde coupling using either adipic acid dihydrazide or 1,4-diaminobutane.
For each K; measurement, solutions were prepared containing a fixed concentration of protein
and varying concentrations of the ligand in buffer. Ligands binding to FGF-1 and VEGF were
measured in HBS-EP buffer (10 mM HEPES, pH 7.4, 150 mM NaCl, 3.0 mM EDTA and
0.005% (v/v) polysorbate 20), while binding to FGF-2 was measured in HBS-EP buffer
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RN=OBn: R Q=0SO 3Na; R8=CH 20SO 3Na; 2041 9.38 mM
5.10mMM 1.04 M RJ RK R L)RM R O R P RR=H RK=0Me;
WORMEOBOS53Na; RO =OH, Rr=Qallyl; RR=CH 3 ; 2042PGI/AB2091001800
10.7 MM 2.59 MR J R L RNJR QIRS=HPG# Kd aFGF Kd bFGF
Kd VEGF RNEOVE; R Q=080 3Na; - Rs=CH 20SO3Na; 2043 6. 43
niM17.4 mM 1.73 "M RJ, RK, R L, RM R O, RP, R R=H RK=O\k;
contaRMNRE=OBNE A [24Rp PdocrHnRCHemhsanTRiesipre mainfamed @b 4 vy to maximise
165 RJ. RL, RN
protefi, SAND: oo SAN ARy TR D (B HE. oL syt 3 Thfested g 5740 WL/min
and tﬁﬁgglat‘f% RYHECsHase MERERI. | AR shifitelbinéiRg BRoHititiMR e performed
RN, RVEOH! RO:OS§ e RSTCHPOECBNA. 20487233 M 5. 30 _
at 257 9[6 rMAeRurfRice R@Sﬁﬁgﬁhdﬁbﬂ IHY‘@@‘{IOIRNf ROEOBrof RI=I98C at 40 pL/min,
Rs=CH 20503Na; 2049 1.5 " 60.0 nM 2.72 nM RJ
followeﬁbvme@mwfﬂ?i@mf bﬁwa‘ﬁﬁt}%@ﬂ R 5RO=OBn: 2050 3.3l

B MO0y TR 8 TS s Biscor.

Back@ﬂo%ﬁ%@@o@dﬁRvRﬁ@kﬁbﬁ&s%onR&&ﬁﬂn%@l S¢tmpraramOCaidduce curves of

20P RR=CH 3 052 5.92 mM

SpecifHhiRg SR HIERY OSSR AGHHFY fo 2% FBH Suropaghe rlative
4

b1nd1é§/l3rgg[¥8g 5 g{g&%Rgl%% ﬁ‘)‘]\ﬁ% Cﬁmeg 6@?%5%1‘0% concenrtﬁ\e}lnon using the

equai®® MM R} R L RN RQIR S=

-3

[P]=-"- Pl

where r is the relative binding response and r,, is the maximal binding response.
Binding equilibria established in solution prior to injection were assumed to be of 1:1

stoichiometry. Therefore, for the equilibrium,
P+L =—— PL

where P corresponds to the growth factor protein, L is the ligand, and P-L is the protein:ligand

complex, the equilibrium equation is

[P-L]

and the binding equation [24] can be expressed as

[P]= [P] - (Kd + [L]total + [P ]total) + (Kd + [L]total + [P ]total )2

2 4 - [L ]total [P ]total

The K, values given are the values fit, using the binding equation, to a plot of [P]
versus [Llww. Where K, values were measured in duplicate, the values represent the average
of the duplicate measurements. It has been shown that GAG mimetics that bind tightly to these
growth factors elicit a biological response in vivo [24].

2. Antiviral Assays.

Selected compounds were tested against two types of herpes simplex virus (HSV), i.e.,
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Rk=OMe; RM RO=0SO 3Na; RP=0OCPh(p-OMe); RR=CH 3; 2056
797 mM 2.45 nM 485 mM RJ RL RN RQ R S=H R S-RN\=
WO BHAMs152R1=0S0 3Na; RO=0Bn; 2079 1.92 mM ~ 3.EGI/ANR004/001800
1.73 "M RJ] RKRVMRORP R R= R SR\ - CH2O-; RMEQSO 3Na;
RO=0Bn; 2080 1.62 mM ~ 11.7-&6+1. 36mM RTJ
RKIRLIRORPIRR=H RK=CM: RM Ro=CEO. 3Na: RP=OCH
HSValped Bisdiy -in RRe-@ssags Loz grisbiogaiwiral mfectivigy ad sefhipwall spread, as

s PRI, B RNl G st

(GMRKAGNE ;[2 MG #2&0i3 Blayel Rtk plRRsCiter; useds Th5 @ﬁahﬁframs used were
2.35 ™™ 899 nM RJJRLIJRN

herpesngmpRpIOUSLYPR) 3B V+ %@%%1 S@@l@éZ@?%ld%‘é 2cﬁc§fam\ﬁ 3%%8]

L OSO 3Na; RP=CCH
Iﬁ%"hﬁaﬁt ;iﬂejco AW 4 S S o 3.
(. RIb, tBBU:Bs RIS Rk izBbdivitRMiIRO 6BpoBNE; were mixed with the virus,

= : CH:CHPh 2090 3.85 nM 2. 50nM 3. 02 mM RR=CH
3; RIiFgUREH foy Hsmin Wmtenm@rqﬁge@ét%the mixture was added to cells,

RSP L A g B o

RM Res&OidNathi SRS SCe Rty whathgr: oRBEFlCdiechmlﬂﬁiﬁﬂ iR. gtestidn has the
2. 85 arl;11\1/|1t327 t08 %md to the virus particles and block its attachment to/entry into the cells.
An inhibition is manifested as a decreased number of viral plaques.

(i)  The next assay, termed HSV spread, relies on the addition of compound to the cells
after the virus attachment/entry steps have already occurred. This assay reflects
whether the examined compound has the ability to inhibit virus transmission from
an infected to an uninfected cell (cell-to-cell spread) and in addition whether the
compound has the ability to enter the cells and inhibit viral replication. Lack of
compound activity in the assay of virus infectivity but some activity in the virus
spread assay suggests that the compound acts by entering the cells and inhibition of
viral replication step(s). An inhibition is manifested as a reduction in the size of
viral plaques.

The results (see Table 5) are expressed as % of control, ie., as the number (infectivity

assay) or the size (spread assay) of viral plaques developed in the presence of compound
relative to the mock-treated controls (no compound).

Results

The results of the tests as described in the preceding section are presented in Tables 1 to

Table 1

0]
R
C RB RA



J RL RNQR S=H Rk=0OWe; RM Ro=0SO 3Na; Rp=00CPhO NO

2) ; RR=CH 3 ; 2093 110 MM 1.66nM 856 MM R J RL R N
WERRBHL2RK=NHCOCH 20Ph( 2, 4-di -C); RM RN, RQ=08Cr/3N2)04/001800

2096 35.7 nM 141 nM 20.4 nM Rs=CH 20SO 3Na; RI5RURO R

P RR=H Rj =O\k; RL, RN=0Bz; RO3DSO 3Na; Rs=CH 20SO 3Na;

2097 127 nmM 2. 05 mM 267 nM K> Ml QIRP; RR=H RK=0Mk;

RVBRo=0S0 3Na; Rp=0CH 2Ph( p- CG¥) KIRREEHKHbFeP9&d VEGF Kd FGF-4

7852652 60rM-RIIT+HI—N % RS=H-RK=01v"
R\ REVFROVAS B BB =FOCH 2Ph( - CROB) ;21RRMCH &7;::M099 912 pM

Rp=CIH.Q¥PNpRBE mM 5. 7O0MM RJI R L RN R @R S= R =0O\e;

R T BREORG: k- R0R1 | v1 ¢ R =Coh2Canlyhi 24000 25,Th
R T o B W

Ry, RKRIRMR®,ROMe R R ReEGRGsBdE; RM R038=-030.93Na; Ro=dik; 368 uM
Rp=(RBSHNG Rc2H02 116 mM 1. 30nM 206 mM RJ; RL RNJR @R S= H

RK=0Me; RVBRo=0SO 3Na: RP=OCH 2¢ycl opropyl ;. 2103 5, 50
s oo, 5 ek kR, sl K
D737, (]3-? ’RO=0S0O 3Na; Rp=0Bn; RR=CH 3 ; 2104 1.80rM 2. 45
Ry, SuIQMERILE; R, RNKRSQNR, S=H Bd=N 635 mMRMLBE@MNaL 50 mm

Ro-ORazQHE RP=0Bn; RR=CH 3; 2105 1.85mM 2. 10mM 8. 301M

RK, RL >RN RQ RS = H
ReRG,RL,Rc=0OH; Rp-R,=-CH,0-; R3,Rg=NHSO;Na; 2047 388puyM 1.95mM 2.55mM

RH=H

Rr,Ry,R=0H; Ry=OMe; Rg,Rc,Rg=0SO;Na; 2063 1.39mM  235mM  2.59mM
RD>RG=H

Table 2

IV

PG # Kd aFGF KdbFGF Kd VEGF

Rg=0Me; Ry,Ro=0S0;Na; Rq=0Bn; Rg=CHj;

Ry,Ri,Ru,Rp,Rs=H 2023 1.76 mM 4.90 mM 2.97 mM

Rx=0Me; Ry;,Ro=0SO;3;Na; Rp=0Bn; Rg=CHj3;

RJ,RL,RN,RQ,RS=H 2024 4,73 mM 3.65 mM 6.40 mM

RK=OMC; RM,RN=OBZ; RQ=OSO3N3, RS=CH20803N3,;

2 1.10 mM 25mM  >>1.
RJ)RL5R03RP’RR=H 20 8 9 1 65 rnM

Rx=0Me; Ry,Ro=0S0O;Na; Rq=0allyl; Rg=CHj;

. > 10.
Ry, R, Ry,Rp,Re=H 2029 1.34 mM 10.00mM 236 uM

Rg-Rg= -CH,0-; Ry=08S0;3;Na; Ry=0OMe; Rg=0Bn;

RyRi,Ro,Rr,Re=H 2030 317 uM 4.61 mM

RN=O(CH2)3 OPh,RQ=O S O3Na; Rs‘:CHzO SO;Na;

R;.Re. Ry, Ry, Ro,Rp,Re=H 2040 12.9 mM 7.50 mM 244 mM

Ry=0Bn;Rq=0S03;Na; Rg=CH,OSO;Na;
R;.Ry Ry Ros,Ro,RpRe=H 2041 9.38 mM 5.10 mM 1.04 mM
Rg=OMe; R=0S0;Na; Rg=OH; Rp=0allyl; Rg=CHj;

RyRi,Ry.Ro,Re=H 2042 3.05mM 10.7 mM 2.59 mM



RK=0Bn; RVbRo=0SO 3Na; Rp=0Ve; RR=CH 3; 2106 1.3l nM

3.43 MM 1.45MM R J R LIRNJR Q R S= RK=0Me;
WORIORBSBRCPh( >- OMe) ; RO =0SO 3Na; 2107 645 nM IRSE&BR004/001800

2050 3Na; RI5R L5R 0 5R P5RR=H RK=0Me; RM RN=CCH

2() CH=CHPh; R0=0SO 3Na; 21083%63 nM R =CH 20SO 3Na; R

J5R | 5R0 5R PS5RR=H RK=0Me; RNMBRN=OOCPh{p-NO 2) : RO
=0S0 3Na; 2109 441 nM 1. OOTM Rs= CIH(EOSOI@J\HTGFRJ5R1bm Kd VEGF

_N‘llﬁ

2——RM=S=phenyt—={
RN—CE@Q)TQSQQIZCRS- cHgﬂsosl‘@llO 2.80 mM RNpRO =0@; 3aMa; RI2RM 1.73 mM
Ry R B 1R R@&P’ﬁsﬂR—H RK=0Me; RM RO =0S0 3Na;

P 1. 60 RR=CH 3 ;
RJ, %ﬁﬁﬁ(} %F}&K%é)beé RM Ro2080 3N&66 RP=00SHmM  1.65mM

2112 2.30mM 2. 55 nM 4. 1OTM RR—CH 3 RI5SR

R/RIJ_EFE)M&](Eho@RSmb&uR) RsBVE:CHOM | R 0=
Ry=CNRRS R&=QBn; KLBGRALEB 1. 45 Ml 1. 6 it R 835% 1.07mM

JRL., RN ,R KdaFGFdeFGFKdVEGF
3&» R %%&w%cﬁéﬁm 2PR{%- CF 23) uM 211540mM 796 pM

RoRuglod Al 2. 30mM 888 M R R=CH ; RJ,RL, R , RQ RS =
Re=0RlE RVR; IR Meis ORN= kb0, =080 F%ﬁi‘ 2
R,RAQECRNET 5. 40mM 9. 10MM 3. 00MM R, '\% g‘z%?ﬁ&mﬁmm 2.72 mM

=0Ove; RL, RN=0SO 3Na; RO =OWve; Rs= CHZQBtIIyI

Rx=OMe; RM —OSO3Na Rn,Rg=0OBn; 2050 331 mM 825 - 10,00 mM
Ry, RL.Ro:Rp, Ry, Rs=H r 25 mM i

Rx=0Me; Ry, Rn=0Bn; Rg=0SO;Na;

2051 246 mM  >20.4mM 4.63 mM
RJ :RL: RO>RP:RR9RS=H

RK=OMG; RM,RO=OSO3N3; RP=OOCCH20Ph, RR=CH3;

2052 . _ M
Ry,Rp,Ry,Ro,Rs=H 5 592mM  450mM 686

Rg=0Me; Ry,Ro=0S0;Na; Rp=0allyl; Rg=CHj;

A e 2053 130mM  517mM 343 uM
gﬁ;iﬁiﬁt%fgzosoma; Rp=0Bz Rp=CHy; 2054 454pM 273mM 403 pM
Iéi;gll\{/[;ﬁ,’wﬁ}:g;osoma; Rp=00CPh(p-OMe); Rg=CHj3; 2056 797 M 2.45 mM 485 uM
1;1-11{{2; Mclilozg}) 1if:gsOaNa; Ro=OBn; 2079 1.92mM  ~345mM  1.73mM
Rs-Ry= -CH,0~; Ry=0SO;Na; Rq=0OBn; 2080 1.62mM ~11.7mM 136 mM

Ry Rx,R1,Ro,Rp,Rg=H

Rg=OMe; Ry, Ro=08S0;Na; Rp=0OCH,Cyclohexyl; Rg=CHj;
RJ )RL:RN:RQ:RS=H

R.K=OMC; RM,R0=OSO3N3; RP=O(CH2)3OPh, RR=CH3;

2085 9.60mM ~174mM 8.90 mM

3.05 mM 1.50 mM
Ry R, RuRo,Rs=H 2086
RK=OMC; RM,R0=OSO3N3; RP=OH, RR=CH3; 535 mM M
Ry,Rp,Ry.Ro.Rs=H 2087 566 uM : 899
RK=OMG; RM,RQ=OSO3N8; RP=O(CH2)3Ph, Ryp=CHj;;
Ry,Ry,Ry,Ro,Re=H 2088 676 uM 3.00 mM 761 uM
Rx=OMe; Ry, Rg=0S0;Na; Rp=0CH,(2-Napthyl); 2089 120 mM 515 mM 233 mM

Rg=CH3; Ry,R1,Ry,Ro,Rs=H

Rx=OMe; Ry,Ro=0S0;Na; Rp=0CH,(E)CH=CHPh;
Re=CHi; Ry,Ry, Ry, Ro;Rs=H 2090 3.85 mM 2.50 mM 3.02 mM
Ri=OMe; Ry,Rg=0S0;Na; Rp=0CH,(1-Napthyl);

Re=CHj; Ry,Rp, Ry, Ro,Rs=H 2091 1.37 mM 1.50 mM 1.98 mM



2130 1.05 MM 7.85 mM 361 MM R K M RO P RR = H Rk=0\e;
RM Ro= OSG3Na; Rp=CEt; RR=CH 3; 2131 8.30rM 7. 20nM

wo-20586x528 R JJRL RN RQUR S R =Ove; R LRN R O =EWIZAU2004/001800

R8=CH2OSO3Na; 2137 > 20.0 nM 8.80 nM RK; RVR 0 RP
RR=:H R =OVe; RL RO=0SO 3Na;3®R-=0al | yl ; Rs=CH 20C( Ph
3); 2139 884 nM ~2 70 niM 383 niM RK; RM RO _JRP>RR=_H

R =OVe; R1=0SO 3Na; RN=Oal | yl; ROPQGH 2(IGH3)A®=CHK@bFGF

Ryc=CVRR:Ro FOSON Rr- RGN (0o R S 1S RN=08 |yl 5 76R3nmCH2 GIVE M
RuRBRMRERETHOMM 613 mM RKRVR O RP RR H R1=0Me; RL5R0=0SO

Ry,R, Wé&%& ﬁ%ﬁ%’ﬁﬂ&g’g@d S’éR—ngog &t'uu@/uM RVEOREMR
pHeny

5253]triazol -1- 2143 1.10mM yl 5RQ=0SO

R=N3 NACHRSFHCHH- a@gmMaN,Ra%ogm RI5RL5Rg, 5RP5 NHORRH
Ry=CRIZR (R &, B, RARARx=RVE RNS RO=CH; 214?89 omEMEKH
208BNa; 3. 000M RI5RL 5RR=H Rj =OMe; RL5R0=0SO
N 0%1‘& PB4 RRyPSOspe iﬁﬁ%@ﬁggpﬁ ~ 3095 nMMI122EM0 rmiglos mM
ol RKRVRORP RR H Rj =OMe: RL5R0 =0SC8Na: RN=0Oal | yl ;

o= RIRGEIN0,RA A7 OO R,2. 1Q7 RKIRVER QIRP R

Ry, Ry, Ry, Ro,Rs=H
Rx=OMe; Ry,Ro=080;Na; Rp=0CH,Ph(#1-CF;); Rg=CHj;

20 1.30mM  2.85mM
Rp,Rp,Rn:Ro,Rs=H 99
R;=OMe; R;,Rg=08O;Na; Ry=Oallyl; Re=CH,Oallyl; .
RKaRM;RO,RP,RR=H 2100 . T 1m
R;=OMe; R;,Ry=0OH; Rg=0SO;Na; Rg=CH,0SO0;Na; "
Ry, Ry Ro,Rp,Re=H 2101 77.3 1
Rg=OMe; Ry,Ro=0SO;Na; Rp=OMe; Re=CH;; 2102 116 M 130mM

RJ ,RL:RNyRQ,RS=H

Rx=0OMe; Ry;,Ro=0S0;Na; Rpy=0OCH,Cyclopropyl;

Re=CHj; R,,R,Ry,Ro,Rs=H 2103 5.50 mM 420 mM

Rix=N3; Ry, Ro=08S0;3;Na; Rp=0Bn; Rg=CHs;

s R 2104  1.80mM  2.45mM
ﬁi:gijiﬁ‘ESE?iga;Rc’:OH; Rp=OBn; Rg=CHj; 2105  1.85mM  2.10mM
ﬁiiiﬁﬂiﬁfﬁi?som Rp=OMe; Ry=CH; 2106 131mM  343mM
e vor e P
CUERIROIE OO e e
Rye=OMe; Ry,Ry=00CPh(p-NO;); Rg=0SO:Na; 2109 441 uM

Rg=CH,0S0;Na; R;,Rp,Ro,Rp,Rr=H

Rg-Rg=-OCH,~; Ry=3-phenyi-[1,2,3]triazol-1-yl;
RyRq=0SOsNa; RyRi,Ro,Rp,ReH 2110 2.80mM
Rx=OMe; Ry,Ro=0S0;Na; Rp=00CPh(3,4-di-Cl); 2111 1.30 mM
Rp=CH; Ry,Ry,RoRo,Rs=H i :

Rx=OMe; Ry,Ro=080;Na; Rp=O0OCCH,Ph(#:-Cl);
Re=CHj; R,Ry,RyRo,Re=H 2112 2.30 mM 2.55 mM
Rx=OMe; Ry,Ro=0S0:Na; Rp=00CCH,Ph(3,4-di-Cl);

Re=CHj; R;,Ry, Ry, Ro,Rs=H 2113 1.45 mM 1.60 mM

Kd VEGF

2.86 mM

856 M

20.4 pM

267 pM

2.60 mM

5.70 mM

146 uM

188 uM

206 uM

3.00 mM

3.30 mM

8.30 mM

1.45 mM

1.00 mM

1.60 mM

4.10 mM

1.60 mM



= H R =O\e; RL5R0=0SO 3Na; RN=Oal |yl ; RS=CH2OCH2( 3-

2148 2.40 mM ~ 13.0 mM 981 nmM pyridyl): RKIJRM RO, R
W@PIRR0E SR =OMe; RL5R0=0SO 3Na; RN=OCH2( 2- napt hp¢)/AU2D4901800

2.50 "M ~ 6.70 mM 709 mM R8=CH 20H; RK, RMJRQJRPJRR=H

Rj =OMe; RL5R0=0SO 3Na; RN=0B#(- Rs=CH 20H, 2150 " 6. 00

mM ~24. 2 nM 7. 8QrM RKRVRORP_RR H R1=QMe: Rl R0=0SO

3Na; RN:OBn R =CH2Gal Iyl ; 2151 &G&OTMKdﬁr(ﬁ:O nMB%F Kd VEGF

RK“QM%FWOSQ)JI@ZRF'O@CQ&W@M RIGRL) RN RO B S=obormy 888 u
Rr=Cf RGRBRN R, RSRO OH RN=0SO 3Na; RS=CH 2N3; 2153 ~ 11.5 g

o _'= o RKRMJRORPJRR— H Rj =OVe:

B 6y 3Na R8=CHZN®: 21540 mM3. 70.10MM  3.00 mM

SV1%0. " M JRVRQIRP RR= HPG# Kd aFGF Kd bFGF

R;=0K@; R{E&Fomﬂsﬁ% ORMMERGEEH,Dally, RP= Rg? OBn

R RALBERAMIL 06 1M 448 M RJ, R L, RO QaR—HR%O%E F&i‘gﬁg? 361 M
050 3Na: RNEQal | %/ﬁ Rs=CH 2N3: 2156 360 nM 1. 65 mM

R=OMe B R TOSR: M Re *PEIRR=H Rj =OMe21RL, R\s:GEVMBNa72RmM ~ ~21.8 mM
Ry R Koyle:Rs e = CH 2N3; 2157 444 nM 3.30mM 144 nM K RM RO RP;

o OSO 3Na; 2- napt hyl
]RK,OE))R_jtl ﬁ?ﬁ% 3(Rm%j/|: 985 mM Rs= m?(zﬁek,rllﬁﬁ)ﬂ J)Ié )Q]R ~8.80 mM

RJ=OMe RL,RQ—OsoaNa Ry=0allyl; Rg=CH,OC(Phs);

Rx,Ru,Ro,Re,Re=H 2139 884 uM ~2.70 mM 383 pM
OO Ot OOl R R RalH > 2140 190mM 562 uM
gf,}gr}:; %}E;%SQN& Ry=0allyl; Rs=CH,0OMe; 2141 4.90 mM 613 1M
lf?szg%ld:(;)gﬁi%ﬁ)sgiggz;RIIQE,CI){ES}%,RP,RfH 2142 3.00mM 481 uM
R T oD e R R R 2143 L10mM 398 M
Iﬁ’s‘:gxi%%3?&2;?%‘5,’&2%3,@:‘?’Ro:OH; 2144  6.00 mM 3.00 mM
R;=OMe; R;,Ro=0S0;Na; Ry=0allyl; Rs=CH,OH; 2145 50SmM  ~23.0mM 160 mM

Rg,Ru,Ro,Rp,Rg=H

R=0OMe; R;,Rq=08S0;Na; Ry=0allyl; Rs=CH,OBn;

: 10mM 210 mM
Rg.RwRo,Rp,Rr=H 2147 1.50mM 9 0

Ry=OMe; R ,Rq=0S0;Na; Ry=0allyl; Rge=CH,OCH,(3-
pyr idyl); RK:RM’RO:RP:RR=H

R;=0OMe; R ,Rq=0S0;Na; Ry=0CH,(2-napthyl);
Rs=CH,OH; Rg, Ry, Ro,Rp,Rg=H

2148 240mM  ~13.0mM 981 uM

2149 250mM  ~6.70 mM 709 uM

R;=0Me; R;,Rq=0S03;Na; Ry=0Bn; R¢=CH,0H;

2150 >>6.00mM ~242mM .80 mM
RKaRMaROJRP’RR=H 6.0 780

R;=OMe; R;,Rqe=0S0;Na; Ry=0Bn; Rs=CH,Oallyl;

2151 - 350mM  ~9.90 mM
RK’RM7R05RP5RR=H 3.50 9 935 [,lM

RK=OMG; RM,RO=OSO3N3; Rp=OP1' N RR=CH3;

2152 ~630mM ,
Ry, RL,Rn:RoRs=H 6.30 3.40 mM
R;=OMe; R1,Ro=OH; Ry=0S0;Na; Rs=CH;N3; 2 ~ M >>42.1 ~
Rg,Ry,Ro,Rp,Rr=H 153 11.5m 421mM ~11.1mM
R;=OMe; Ry,Ry=-OCHPhO-; Rg=0SO;Na; Rs=CH,Ny; sk 3T0mM . 2 21

Rg, Ry, Ro,Rp,Re=H



R =Ove; R L, RQ=0H, RN=0SO 3Na; R5=CH 2NH2; 2159 1.90
M~ 62.3 MM6.40 M RKRM>R OR P R R= HR =0w;

WoRReeBeIS2 RN, RQ=0S0 3Na; Rs=CH 2N3; 2160 4. 40 nmMRAB200AM1800

~ 12.9 mM RKI RMIRO>RP>RR= R =OWk; RL, Ro=0S0 3Na;
RN=0Bn; R =CH 2N3; 2161 18. 24tM ~ 10. 6 nM RK5RVbR QJR

PJRR=H Rj =QO\e; Rl , RN=0SO 3Na; RO =Qallyl; R =CH 2N 3:
2_163 396 MM 4.800MM 61.2 "M R K R MO R I dR= HKd bFGF

Re=SHVRI=GII R, R-DOORTERCHOANGE;  RK, RVIRG ) R RIRRTH RirloRuns
Ry RUBoBo@WEH (anonmeric mixture); R S-RN= -CH 20@2165 1.13

5 . .. R =080 3Na; RJ RK RUROR P
ﬁl‘f{%@%@@ PR T 3G, Rp=OBr2lSRR=CH6@LM 21665 mM
g .90 2. 7O0M R J R LJRNJR Q R S= H Rk=0Bn;
R =ORY] RO E6ED SR ~BBE BB RRZ=CH 3; 2168, 1. 9gmvlﬁgsczo@d\j(lo51M
R RLRRRLERK, RQ RS = R =Cal |yl ; RL, RNECS0 3Na; ocH

2(1-napthyl): 2170 277 nM 1 35 mM 106 mV R8=CH 2N3;
Rli(é%éﬁfgélﬂﬁg%@_a; =‘PFIﬁ?iLL‘E§R)§§]’D; RL, RO=2080 3Nass5 RM=0BN10.3 mM
R RS- BrRpReBT71 845 mvM ~ 18.9 nM 2. 00 nM R K RM RO; RP
R R £ QMo \BLeCBA.NER RO=0S0 3Na; R8=CH 2NH2; 2172
ﬁ;ﬁéﬁg, y Hon 590 nM 2. 30mM RKJRM RO BI#E H RiCeNe, ~623mM

R1=0Bn; RN RQ=0SO 3Na; Rs=CH 2(4-phenyl - 2173 18.9 mM
R=0)E8RuTVBERnRoiPAPsNa: R IPEN azol - | - ylygo RKSRY) RO 5RB,sRmm
R, RRBB{Rp,Rr=H

E:}gr}:; %E;%S@Na; Ry=0Bn; Rg=CH,N3; 2161 ~ 182 mM
ﬁgﬁfﬁ; ;L;Ez%soma; Ro=0allyl; Re=CH,N3; 2163 396 M 4.80 mM
g;gl;{/{:ﬁ 5%3;&8{2%3; RRSEOCHz@-nanhYD? 2164 135mM  1.70 mM
RO R OSON RiRcobafooctl 2105 M -2ssmd
gg?%ii&fﬁzosoma; Rp=OBn; Rg=CH; 2166 3.60mM  1.90mM

Rx=0Bn; Ry, Rg=0S0O;3;Na; Ry=0Bn; Rx=CHj;

Ry,R1, Ry, Ro,Rs=H 2168 1.90 mM

R;=0allyl; R;,Ry=0S0;Na; Re=0OCH,(1-napthyl);

R¢=CH,Na; Ry, Ra,Ro,Rp,Re=H 2170 277 uM 1.35 mM
R;=OMe; R1,Rq=0S0;Na; Ry=0Bn; Rs=CH,NH,; 2171 845 uM ~18.9 mM

RK’RMaRO:»RP:RR=H

RJ=OM6; RL=OBII; RN,RQ=OSO3Na; RS=CH2NH2;

‘ . ~5.90
R oy R Rt 2172 3.80 mM 5.90 mM

R;=0Me; R;=0Bn; Ry,Rq=0S0O;Na; Rg=CH,(4-phenyl-

[1,2,3]triazol-1-y1); Ry, Ry, Ro,Rp,Rx=H 2173 189uM 918 pM
R,;=Oallyl; R;=0H; Ry=0S0;Na; Rg=0Bz; Rs=CH,N;; o1 I8 M 1
RKJRM’RO:RP,RR=H 74 7 38 9.3 mM
R;=OMe; Ry, Ry=0S0;Na; Ro=0allyl; Rg=CH,NH,; 5175 465 M

RK:RM’RO,RPsRR=H

R;=OMe; Ry, Ry=080;Na; Ro=0allyl; Rg=CH,(4-
(CH,NH,)-{1,2,3]triazol-1-y1); Ri Ry, Ro:Re,Re=H 2176 693 M
Rx=OMe; Ry, Ro=080;Na; Ry=0CO-Cyclohexyl; Rg=CHj;

R, Ry RwRo.Rs=H 2177 ~ 9,40 mM

Kd VEGF

448 pM

1.04 mM

144 pM

985 uM

6.40 mM

~12.9 mM

~10.6 mM

612 uM

1.30 mM

1.70 mM

2.70 mM

1.20 mM

106 pM

2.00 mM

2.30 mM

89.3 pM

846 M

136 uM

256 pM



R =Cal lyl; RL=CH;, RN=0OSO 3Na; RO =0Bz;

Rs=CH 2N3; 2174

278 mM ~ 19.3 nM 846 mM RKIRMJIRQJRPJRR=H Ri =O\k;
WORGOBMEGSO 3Na; RO =Cal | yl; R8=CH 2N H2; 2175 BGBAIMO04/001800
136 mM R K5R MBRO>RP5R R= H Rj =OVe; RL; RN=OSO 3Na; RO

=Cal lyl; RS=CH 2(4- 2176 6934&M 256 mM (CH 2N H2)-[I, 2

. 3ltriazol-1-yl); RKSRMBRQIR PSRR=H Rk=0Me; RM Ro=0SO

3Na; RP=0CCO Cycl ohexyl; RR=CH 3; 2G# 9.KOaFU¥ R HEBFGF

R=ORIRFaB B0 NR(Ro=Crily]; W~CHIE=CH2

(CHzI(JHj;Q@H@@m Hatptligaol v | 2, 3]t$| azdil?y -y )30 M7 13HmMy

RK=R11’ .9 MVMR KRM O P RR=H Rj =Ovk; RL, RN=0S0 3Na;
30 %CH%K frRe=CH

(CH2 Q()C ,,ﬁ?féZblh}[g 2(2 3]triazald -yl )5293151479 53 M

RKRmi‘l =M 10. 3 MM RK MJRQ]RPJRI C'H R =

RL, RN:OSGSNa RO =QCal |yl ; RS—CH2(4-

R=OMEHRNHECS @W@;FR@%I)YH& -C¥L@ tr i azol -
(CHﬂHQ@?MpF@M@HWQJt@m PR R= H RL=OWAS

RK’Rm&aNa%—H RS=CH2( 4- ( CH2NHCOCH

50 o)

RJ IRJC[—Y4) 2181 365 nM 203 nmM
(CH %i Egla—zol RL, RN=05Gga; RAsOmlrl v ;
HCO:’h) [I 2,3]triazol-1-yl);

2180 91.9 mM

RL. P&\&Eﬁoel\la RO

R05Rp RR—H 107 mM 847 nM R =0MVe; RL RN=CSO3Na;

RJ—omrm BONRSRLOPIYE REGHRUT\ f - 21831324
(CHzEHﬁﬁBh)ﬂh? destazqHivD; @}&wm&ﬂ yi):
=Qal ly

BT e

82 7 mvl | BRKRVRCRP
RS=CH(4-

32484 388 nV

H Rj =O\k; RL. RN=OSO 3Na; RO
R,=OFaR |, BU=DS DG =Da; R=CERE85 421 nM 440 nM

(CH,NHSO,Ph(p-Me))-[1,2,3]triazol-1-yl);
RK)RM:RO:vRP:RR:H

R;=OMEe; R ,Ry=080;Na; Ro=0allyl; Rg=CH,(4-Ph-
[1 5253 ]trlaZOI' 1 "yl): RKaRM,RO:RP:RR=H

R;=OMe; Ry, Ry=0S0;Na; Ro=0allyl; Rg=CH,(4-r-butyl-
[1 :293]triaZOI- 1 -yl): RKbRMJR0>RP:RR=H

R,=OMe; R;=0S0;Na; Ry=0H; Ro=OCH,(2-napthyl);
Rs=CH;N3; Rg,Ry,Ro,Rp,Rg=H

R;=0OMe; R, Ry=080;Na; Rq=0CH,(2-napthyl);
Rs=CH,N3; R, Ry, Ro,Rp,Re=H

R;=0OMe; Ry, Ry=080;Na; Ro=0allyl; Re=CH,NHSO,Me;
Rx,Ry,Ro,Rp,Rp=H

R;=0Me; Ry ,Ry=08S0;Na; Ro=0allyl; Re=CH,NHCOCH;;
RK,RM:RO,RPaRR=H

R;=0OMe; Ry, Ry=08S0;Na; Ro=0allyl; Re=CH,NHBz;
Ri,Rm,Ro.Rp,Rp=H

R;=OMe; Ry, Ry=0S0sNa; Ro=0allyl; Rs=CH,NHCOPh(p-

OMe); RK:RMbRO)RP,RR=H

R;=OMe; Ry, Ry=08S0;Na; Ro=0allyl; Rs=CH,(4-
(CH,NHCO(0-CO;Na)phenyl)-[1,2,3]Jiriazol-1-yD);
RK’RMaRO;RP:RR=H

R;=OMe; Ry, Ry=08S0;Na; Ro=0allyl; Rs=CH,(4-
(CH,NHCOPh(3,4,5-tri-OMe))-[ 1,2,3]triazol-1-yl);
RK,RM’RO:RP:RR=H

R;=0OPh(p-OMe); R;,Ry=0SO;Na; Rq=0Bn; R¢=CH,N;;
RK:RM:ROaRP>RR=H

2184

2185

2186

2187

2188

2189

2190

2191

2192

2193

2194

2195

388 uM

421 pM

88.6 UM

320 pM

1.22 mM

191 pM

408 uM

1.39 mM

1.85 mM

1.20 mM

125 mM

1.05 mM

Kd VEGF

60.9 M

103 pM

1.90 mM

203 uM

847 pM

82.7 uM

1.6 mM

440 pM

>4.6 mM

821 uM

35.0 pM

98.0 uM

317 uM

222 uM

270 yM

>2.8 mM

751 uyM



[1,2,3]triazol-1-yl); RK!RMRoRp R =

RL, RN=OSO 3Na; RO =Qal lyl; Rs= (4 butyl 2186
wW@3006/061M23>4. 6 mM [ |, 2, 3]tri azol -I -yl ); Rk, RM ReCTRAURRHD1800

R =Owve; RL=0SO 3Na; R N=OH, Ro= OCH 2(2- apt hyI) 2187

320 M Rs=CH 2N ; RK,RM JR &4R-PJRR=H Rj =

RL, RN=OSO 3Na; RQ=QCH 2(2-napthyl); 2188 1 ’)’)m M-821

MM R =CH 2N3; R K RMR QJR P RR=H R]G#OVE KRAFAN-OSObFGF  Kd VEGF

—3Na—R—=CayH——RB8=CH2NHSO2Me;, 218919t 35 0 nv—————
R=QRnKRRRIRSONR; RFRBRR-FCIR; =OVe; RL, RN#0SO 3Menv RO 2.50 mM
RJaRL?EwQIRyTH RS—CH 2NHCOCH 3; 2190 408 mV 98. 0 m\/l R K RMIR

TR B S0

(Cr,6H 12 R@TBPJRR‘3RLMOVE RL; 381 uM

; Rs=CH 2NHCO°h(p 2192 1. 85n1\/|

3Na; RO OaIIyI RS-CH 2(4 (CH 2NHCO(o-CO

2Na) phenyl)-[1 ,2,3]triazol - ); 2193 1.20"M 270 nM
R KJRMIR QJR PJRR=H Rj OVbTahLe N=OSO 3Na; RO =Qallyl;
RS=CH 2(4- (CH 2NHCOPh(3,4,5-tri-Qw)) -
32,3]triazol-1-yl); 2194Rk,2 nv >2.8 MM R K>SRMIR QJR

PIR R= H R =OPh(p- O 0SO 3Na; . RO =OBn; R8=CH
2N3; 2195 1.05 mM 751 Wl RYKCRWR,O) R BIR R= HPG# Kd
aFGF Kd bFGF Kd VEGF R RM RO=CSO 3Na; Rp=0Bn;

RR=CH 3; 2196 170 nM 2. RJ, RL, RN>RQ>RS= Rj =O\E;
RL, RN=OSQ3Na; RO @II\/I DQ—(‘I—I’)(A-

(CH2(I:H2Ph(p -Ove)) - [, 2,3]triazol HG#! ) ;K@ASHF 13K WRGF  Kd VEGF

OOJ. IIIVI r\r\ F\IVFKLJ} r'/ I'(—
R=1,2,3, 4-tetra-O-sodium sulfonato-D-glucuronoyl;

Ry=CH,CH,080;Na; Ry=cyclohexyl; Ryv=H 2007 234 mM

R=1-0-Me-2,3,4-tri-O-sodium sulfonato-o-D-
mannopyranos-6-yl-acetyl; Ry=CH,CH,OSO03;Na; Ry=H ; 2008 296 uyM 551 yM 335 uM
Ry~=cyclohexyl

Ri=Ac; Ry=2-(2,3,4,6-tetra-O-sodium sulfonato-o-D-
mannopyranos-1-0-yl-)-ethyl; Rv=H; Rw=2-(2,3,4,6-tetra- 2009 428 uM
O-sodium sulfonato-a-D-mannopyranos-1-O-yl-)-ethyl :

R1=3-(2,3,4,6-tetra-O-sodium sulfonato-o-D-
mannopyranos-1-0-y1-)-propyl; Ry=COCH,CH,Ph; 2010 556 pM
w=cyclohexyl; Ry=H

R1=1,2,3,4-tetra-O-sodium sulfonato-D-glucuronoyl;
Ry=Bn; Ry=cyclohexyl; Ry=Ph 2011 62.4 \M
Ry=1,2,3,4-tetra-O-sodium sulfonato-o-D-glucuronoyl;
Ry=Bn; Ry=cyclohexyl; Ry=H 2012 122 pM 505 pM
R=1,2,3-tri-O-sodium sulfonato-o~-D-glucuronoyl; Ry=Bn;
Ry~cyclohexyl; Ry=H 2013 587 uM 1.16 mM
Rr=1,3,4,6-tetra-O-sodium sulfonato-a-D-mannopyranos-2- .
yl-acetyl; Ry=Bn; Ry=H; Rw=2~(2,3,4,6-tetra-O-sodium 2014 5.09 pM 85.1 pM 8.82 uM
sulfonato-o-D-mannopyranos-1-0-yl-)-ethyl

R=3-(2,3,4,6-tetra-O-sodium sulfonato-o-D-
mannopyranos-1-0-yl-)-propyl; Ry= CO(CH,);Ph; Ry=H; 2018
Ry=cyclohexyl

R=1,2,3,4-tetra-O-sodium sulfonato-o-D-glucuronoyl;
Ry=1-0-Me-2,3,4-tri-O-sodium sulfonato-o-D-

mannopyranos-6-yl-acetyl; Ry=Bn; Ry=cyclohexyl; Ry=H 2032 260 uM 201 M 705 pM



Table 3 Rv HRT RV wu O PG# Kd aFGF Kd bFG- Kd VEGF
Rt=Il, 2,3, 4-tetra-0-sodi iunsulfonato-D-gluc iironoyl;

WQR®F/ 0215331 MV Ru=CH2CH20OSO3Na; Rw=cycl ohexyl ; RyEAU2004/001800

Rt =1-O-Me-2,3 ,4-tri-0O sodi um sul fonat o-
a- Dmannopyr anos- 6-yl - acet yt 44 Ru=CH2CH2OSM3Na; Ry=H ;
2008 296 niM 551 niM 335 nmM Rw=cycl ohexyl R =Ac;

Ru=2-(2, 3,4, 6-tetra-0-sodi um sul f @cdt 0- KdaFGF KdbFGF Kd VEGF
ot malulup_ylalluo I _eyi')'Clll_yl, l'(y l_i
Ry=1{QMB-2. #-1-Ossodurn lforpto- @@og 428 vl
manngmy]rqn@rﬁaﬂ@cegd Buiah yl 03)4 et h% 6 uM 16.5 uM 115 uM
tetra-gysodiuny slfanate-ogl-magro °§b yll,l Pneﬂé | fonat o-
Ry= @oppfrl@nQ%B 4[6 Q&yb_sgdllgﬁ opy Ru=COCH 2CH2Ph; 2010
sulfﬁﬁg- 3ol 08E) Y bihy RV=H L2285 { etA2ND. sodBTMYL  766KM
sul f onat 0- D gI ucur onoyl ; 2011 62 4 nmM Ry=Bn;
Rr=ARR=H o IRoHERuE2- (mé;ﬂhbtra-O-sodium
2036 118 pM 2.50 mM 1.10 mM
sulfoRto=f}-Da@nofyranes-F-4-x®)-sbdnmsul f onat o- a- D- gl ucnr onoyl ;
20}%{2 é?cé{ﬂ\/FS (Ii?{ =B, ycl ohexyl; Ry=H
m_o i Csurf el ?;g::é’ eo’fy_ PG fo- ats- gl uézf'rpd\ﬂmyl ;682 pM 109 uM
I e o L e T | ohexyl : Ry=H 1.16 mM
R=AB )= CB, L fir, REALT Ry, S-6:0%Y- LoBW-1 Dhat
tn-oaod&rrmmmatpwmmmme@ranyd é-gcet yl ; %I%Sn 2%51 kM 682 uM 109 uM
_RV\FZ (2,3,4,6-tetra- O~sod|um2014509 rTM851rTM8 82
RTd AR ESBI RO RE A MERy A0 - 100yl - ) 1etiyy]  192pM  77.0 pM
sodiugy subfongte-0-D-RAPORYENPLYD. s0di um sul fonat o-
R=A% AR, ﬁ@pﬁf Rﬂn@%eox 1 . M'e 2)3 4%-@9)’ CO&
sodluwsu bnaté E&@'Vaﬁ 2259t et 4(bul\§od| ulﬁ? M 77.0 uM
sul onat o- a- I ucuronoyl 2020
R=Ac; Ry=Ph; Ry=H; Ryw=6- deoxy-l 0-Me-2,3, 4-11i-O-
sodium sulfonato-a—D-mannopyranos-6-yl 2060 196 uM 481 pM 76.3 M
Ry=Ac; Ry=cyclohexyl; Ry=H; Ryw=6-deoxy-1-O-Me-2,3,4-
tri-O-sodium sulfonato-a-D-mannopyranos-6-yl 2064 314 pM 413 pM 1.70 mM
Rr=Ac; Ry=CH,CH,0S0;Na; Ry=H; Ryw=6-deoxy-1-0-
Me-2,3,4-tri-O-sodium sulfonato-o-D-mannopyranos-6-yl 2065 94.8 M 241 uM 283 uM
R=m-CIPhCH,CO; Ry=H; Ry=H; Ry=6-deoxy-1-O-Me-
2,3,4-tri-O-sodium sulfonato-o~D-mannopyranos-6-yl 2066 374 M 433 uM 45.3 M
R=FEt; Ry=CO(CH,),COONa; Ry=H; Ry=6-deoxy-1-0-
Me-2,3,4-tri-O-sodium sulfonato-a-D-mannopyranos-6-yl 2068 338 uM 291 uM 207 uM
R=FEt; Ry=CO(CH,)yCOONa; Ry=H; Ry=6-deoxy-1-O-
Me-2,3,4-tri-O-sodium sulfonato-o-D-mannopyranos-6-yl 2069 160 uM 417 uM 104 uM
R1=Et; Ry=CO(CH,);080;Na; Ry=H; Ry=6-deoxy-1-O-
Me-2,3,4-tri-O-sodium sulfonato-o~D-mannopyranos-6-yl 2070 11 uM 243 uM 345 uM
R=Et; Ry=CO(CH,)wCOONa; Ry=H; Ry=6-deoxy-1-O-
Me-2,3,4-tri-O-sodium sulfonato-o-D-mannopyranos-6-yl, 2071 119 uM 2.24 mM 161 pM
mixture of mono- and di- sulfates
Rr=Ac; Ry=cyclohexyl; Ry=H; Rw=6-deoxy-1-O-Me-2,3 4~
tri-O-sodium sulfonato-o-D-mannopyranos-6-yl, mixture of 2072 264 uM 2.98 mM 277 p M
mono- and di-sulfates
Rr=Ac; Ry=Ph; Ry=H; Ry=2-(2,3,4,6-tetra-O-sodium
sulfonato-o-D-mannopyranos-1-O-yl-)-ethyl 2073 974 pM 236 pM 402 uM
RT':AC; RU=(CH2)2Ph; RV=H; RW=2-(2,3,4,6-tetra—0—
sodium sulfonato-g-D-mannopyranos-1-O-yl1-)-ethyl 2074 11.8 uM 113 uM 28.8 uM
Rr= m-CIPhCH,CO; Ry,Rv=H; Ry~2-~(2,3,4,6-tetra-O- 2075 171 uM 837 UM 90.8 uM

sodium sulfonato-o~-D-mannopyranos-1-0-yl-)-ethyl



Ru Rw= ; Ry=H 104 nM 206 mM 437 nmM
RM -O- MerSM-tri -0 sodi um sul fonato- a-D 2032

worainsoeeanos- 6- yl - acetyl ; Ru=Bn; Rw=cycl ohexyPCT/Ry2(64/001800

260 mM 201 nM 705 nmWwPGH# K daFGF KdbFGF K dVEGF
Rt=I-C M-2,3,4-tri-0O sodi ut 45 sul f onat o-

a- Dmannopyranos- 6-yl -acetyl; Ru=Bn; Rv=H R

y=2-(2,3,4,6- 2034 37.6 nmM 16.5 n¥ck¥l5 mMdaFGF KdbFGF Kd VEGF
t et ra—O-sodium-sul-fo Ulla@éﬁai B- Tantopyranos=
Rr=EQ RO=GA(CH) SO0, RIRFERE2- SraRy=Ho076  434pM  118pM 403 pM
O-sodtpp-splfgratosy- Emwgﬁwﬁ'bos}’éﬁj?@ﬁw 2035 sul f onat 0- " g
R-=E 6),[t_ﬁthl 24.8 mM 287 nmM 76. 6
O"fsoﬂﬁv e %ﬁ @ 0 __etﬁg (2, 3267%6- t e4%@uN- sodBimN  81.1uM
ﬂ%i’ccﬁ . gogﬁg(a%;séﬁlzc) yl-)-et hyI 2036 118
Rr=E Enylokoh@imid=Rx & 2 Bi4:6Cktra; (ZH%H%
O-sodREGifolamxayD-mafopeands- BO4-)-8RB8 224 e U ET VR T
tri -O—SOdI um sul fonat 0-_a- D- mannopyr anos- 6- yI 109 MM R
RT;B%’ f CEOBRY IRAME 2R ifSoxy - og Mo 66 2058 28auvM 1,10 mM
sodiugsul OHT\WP" TEIPIHGHIGI f onat 0- a- D- mannopyr anos- 6- vyl
R=CORS M, REFAR ~RUGRB:dedRYF d-Me-
22 4B éodi@@éiﬂforlato@lﬂﬁraﬁm&;réhoi sy O 20892140 nM sodi um 396 pM
sul fgnl?t 0- aR D- mar%gpyr ?%3%66 yl 192 mM 77. 0 nM Rx=Ac;
Rr=CR(CIBNPD; Rv=HY, RvRAHSGelenky-11 Ve ve- 2, Jodb- t 11 263102059 434 80.7 pM
234W§@H¢%Mfgfm°f°o?r&1a’éimp35@nﬁ ?rﬁlnnopyranos 6-yl 92" M 79\40 g
U=h Vg Ebglg -1-O-Me-2,3,4-tri -O
4_ B¢ Of,ﬁ%mm e @‘go T | UM26Yl fondfloM  192pM  277uM
mannopyr anos- 6- yI” Rx=Ac; Ru=cycl ohexyl ; RV—
Rw-oWﬁféX)d;eQxye [Rv€B1; p=62deBxydl-O-RRE4B, 4314 413 70}9% M 1.10 mM
tr1-0!s¢dmm®u1§@duourmmhlﬁlman®-6ﬂ D- mannopyr anos- % . '
R (lii CH 2@%(98(13 Syl —6 - deoxy-1-0O 2065 94.8 nM
W= -
Obe%y Wf{]?g <§1at8 ??-in - -°d {?OSU|R§ ?q%QM 3.90 mM
Rw=6- deoxy | - O Me-
Rr=Ac; Ry=cycloheptyl; Ry=H; Ry=6-deoxy-1-O-Me-
2,T3,4-tri—0-sodium sulfonato-o-D-mannopyranos-6-yl 2116 369 pM 411 M 3.00 mM
Rr=Ac; Ry=cycloheptyl; Ry=H; Ry~=6-deoxy-1-O-Me-2,4-
di-O-sodium sulfonato-o-D-mannopyranos-6-yl 2117 1.50 mM 2.90 mM
IST=Ac_:; Ry=cyclooctyl; Ry=H; Rw=6-deoxy-1-0O-Me-2,4-di- 2120 160 M ~11.0 mM
-sodium sulfonato-g-D-mannopyranos-6-yl
RT=COCH2P11(p-CF3); RU=Et, RV=H; RW=6-d60XY'1~O-
Me-2,4-di-O-sodium suifonato-g-D-mannopyranos-6-yl 2122 3.70 mM 1.20 mM
R=COCH,Ph(p-CF5); Ry=Et; Ry=H; Ry=6-deoxy-1-0-
Me-2,3-di-O-sodium sulfonato-o-D-mannopyranos-6-yl 2124 242 .M 370 uM
wacyclohexyl; Ry=Ac; Ry=H; R1=6-deoxy-1-O-Me-4-O- 2125 26.6 MM ~ 166 mM
sodium sulfonato-o-D-mannopyranos-6-y1
Rr=Ac; Ry=cyclododecyl; Ry=H; Ry=6-deoxy-1-O-Me-
23,4—tri—0—sodium sulfonato-o-D-mannopyranos-6-yl 2126 265 uM 483 M 120 mM
Rr=Ac; Ry=4-t-butylcyclohexyl; Ry=H; Ry=6-deoxy-1-O- 2132 243 uM 544 UM 1.00 mM

Me-2,3,4-tri-O-sodium sulfonato-o-D-mannopyranos-6-yl

Rr=Ac; Ry=1-(1-adamantyl)-ethyl; Ry=H; Ry=6-deoxy-1-

0-Me-2,4-di-O-sodium sulfonato-o-D-mannopyranos-6-yl 2133 398 uM

Ry=CO(CH,);Ph; Ry=Et; Ry=H; Ry~=6-deoxy-1-O-Me-2,4-

di-O-sodium sulfonato-o-D-mannopyranos-6-yl 2135



2066 37.4 MM 433 MM 45.3 nM 2, 3,4-tri-0O sodi um
sul fonat o- a- D- mannopyr anos-6-yl Rx=Et; Ru=CQ( CH

WQr®e0N23 Ry=H, Rw =6-deoxy-|-0- 2068 338 nM POI/AIRG04/001800

207 mM Me-2,3 ,4-tri-0O sodi um sul f onat o-
a- D- mannopyr anos- 6-yl Rx=Et ; 4Ru=CO( CH 2) w\COONa; Ry=H;
Rw=6-deoxy-1-0- 2069 160 mM 477 oM 104 nM Me-2 3

, 4-t ri -Osodi um sul fonat o- a-D rralrmpyrannﬂ;cﬁ? ledeGF

RT=6+db¢xym¢? 12143 3%1@4@@%%%20 ®D4.- ¢ [i-O SOdI unsul f onat o-

Kd VEGF

manngpyRnefefyl T CHAS Btk =t : Ru=CA{BH 2) #fodla; R 134mM
Rw=cpghelisyhdoXy- | - 0- Me-2,3 , 4-tri-O sodi um sul f onat o-
Ry=c lg?fe ri{'o 6‘?}{'Qﬁ I@ gheoxngﬂMéllg mv 2.24 mM 161 M
234.%-6- ﬁnga oIRARD nRRdphios- 501 f at es HRe=Ac; 1.20 mM
Ru=cycl nhnyyl; RV/=H Rw-6-deoxy—+—-O0-M-2-34
tri -O-SOdI um sul fonato- a- D- mannopyr anos-6-yl, m xture
of 2072 264 mM 2.98 M 277 Taketbno- and di - sul fates
Rx=Ac; Ru=Ph; Ry=H, Rw 2(2346tetraOsodium
sul fonat o- a- Drmhnopyranos- - | -)-ethyl 2073 97.4
nmM 236 “ Ry RV=H, Rw/
=2-(2, 3, 4, ra- SIOdI um s fon
aDmannop 0S - Y)Peath .8 MM 113 nM
28.8 MM Rx= H|-CI PhCHZCO RU; Rv=H
Rw=2-(2, 3,4, 6-tetra-0Csodi urrsulfonato-
a—bmannopyranos=t=C=yl=)=ethyt—2075 171 M 837 vl
90. 8 mvpc;# K d aFGF K d bFGF K d \?E“c# REGEGF KdbFGF  Kd VEGF
%% 12 (2,315 4 636810 2Q60m  267aM
sulfou— ) $6di um su onato
ran opyran yl-)-ethyl Rr=Et; Ru=CQ(CHz)
RX—144C3%Naycloﬁ%x—1l—RYm&te(22 43;14@ oditet r a-202077 486 MMM B8 uMM 931 nM
sulfo8ID- iham‘Ma}@nsxaﬁylwmtysul fonat o- a- Drmnnopyr anos-
1- <9- Rt =Et ; H;
Rx=GE e/ 3)401@(39 %Q?‘b C%ﬂum A% onatl%8 “M 6W”M 33.6 uM
S“lf"é?%mﬁ’ﬁ‘ﬂw&ﬁg}%%i etbyl, pyprsyatg 20.0 mM 157 nM 49.6 mM
ReBéicHkEo:; @z@sﬂlteﬁéﬂ%?ﬁmﬁ O s - t .3 @wodi ygy O M 173 M
o3 EOBE Rmoar. D ARy anos- 6- Yl 2081 366 MVl 480
= ; = oG EOXy 1
-C— Me-
Table 5: Antiviral Testing Results
PG# HSV-1 Infectivity HSV-2 Infectivity HSV-1 Spread HSV-2 Spread
2000 100.8 NT (= not tested) 82.1 NT
2001 85.6 NT 88.3 NT
2002 89.2 NT 113.8 NT
2003 97 NT 95.2 NT
2005 102.8 NT 131.7 NT
2040 106.6 NT 86.2 NT
2041 108.3 NT 60 NT

2042 92 NT 107.6 NT



2082 2,3 ,4-tri-0-sodi um sul fonat o-

a- D- mannopyr anos-6-yl 596 nmM Rt =CQ( CH 2) 3Ph; Ru=Et;
WOReosH061RM=-6- deoxy-| -C Me- 2083 2,3 , 4-tri-0- spdi/AmR004/001800

sul f onat o- a- D- mannopyr anos-6-yl 453 nM 403 mM 80. 7 niV

Rx=COCH 20SM3Na; Ru=Et; Ry=H}7 Rw=6-deoxy- 1-C- Me- 2084

161 MM 2 3 4-trji-0O sodiumsulfonato-

p&x D- mann@pyl anaavie- vy 198v-eidfadvitnM RSyt Splaeky| ; HSV-2 Spread
Ru=Ac; Ry=H. Rt =6-deoxy-1-0-Me-2,3,4- 2094

2ol - O sodi unpgyl f onat o- \g(bhdtRBEOPYr anos-&-yl 246 mM  NT
565 nM 1. 10M R =cycl ohexyl ; Ru=Ac; RV=H

=6- deoxy- | ¢.Q Me- 2, 3- 0- beqgyl i dene, 4- 0- godi um

280l fonato- a> mannopyr anos- 6- 2115 5. 10vM 3. 9O1M vyi Nt
Rx=Ac; Ru=cygl oheptyl; Ry=H_ . Rw=6-deoxy-| ~Ce-Me- 2,3

29034 ri-o SOdZ?Ql'}m sul f onat o- HIéI-TD mannopyr an%s‘- 6-yl 2116 NT
369 MM 411 mM 3. 0OnM Rx=Ac; _ Ru=cycl ohept yé;; Ry=H, R

20W@eoxy- 1 - O M8AA- 2117 di - O §8di umsul f onat &-2 NT
a- D- mannopyr anos-6-yl 1.50mM 2. 901M Rx=Ac;

2®@i=cycl ooct yP28 Ry=H, R - deoX¥-I| - O Mer1-dil312120 NT
O sodi um sul fonat o- a- D- mam opyr anos-6-yl 1. 601M -

244b. O"M Rt =COQ@6 2Ph( p- CF 3); NRy=Et; Ry=H, 862 NT

Rw=6- deoxy-1 -0 2122 Me- 2, 4-di - 0- sodi um sul f onat o-
26410 mannopyrafes- 6-yl 3. 70rMrl. 20MM Rt =CO6H 2Ph( p- CF  NT
3) ; Ru=Et; Ry=H Rw=6-deoxy-|-0O 2124

Ma- 2, 3-di - 0-&04i unsul f onat onta- D- mannopyr aws- 6-yl 242Nt
mM 570 mM Rw=cycl ohexyl; R =Ac; Ry=H,

Hf¥s=6- deoxy- | 5§ Me- 4- O 2125ygo0di um sul f on@%p- 508
a- D- mannopyranos-6-yl 26.6 nM 166 nM Rx=Ac;

=cycl odode ; Ry=H, R‘e- xy-1-0O Me- 58
2@3, 4-tri-O %gdi um sul fonatlgg'ga- D- mannopy? a9nos- 6-yl ?

2126 265 nmM 483 nM 1. 20rM Rx=Ac;

2082=4-t - but yl &kl ohexyl ; Ry=44Rw=6-deoxy->{9- 2132
Me-2, 3,4-tri-0O sodi um sul fonat o- a- D- mannopyr anos- 6-yl
20%3 M 544 3. 00TV Rx=Ac;12Rf=I - (| - adamaftyl ) - et hyl ; 23
Ry=H, R -deoxy-I|- 2133 0- Me-2, 4-di - 0-sodi um sul f onat o-
2697D- mannopyri@hds- 6-yl 398 niWt.Rt =CO(CH 2) 3P§; Ru=Et; 422
Ry=H, Rw=6-deoxy-I|-0O Me-2,4- 2135

2098 O sodi unssi.§ onat o- a- D- naaBopyr anos- 6- §8.9PGH Kd aFGF54.4
KdbFGF K dVEG-F Rt =6- deoxy- 1-O- Me-2,3 ,4-tri-G0sodi um

g8t f onat o- agd¥yannopyranos-1169yl; Ru=CH 76 433
2CONHcycl ohexyl ; 2138 418 nM 449 nM 1.34 nM Rw

gy cl ohexyl | ¢ H 112 94.2 70
2111 100.3 105.3 57.9 55.5
2112 95.6 90.9 74.9 76.7
2113 95.1 91.3 46.2 31.1
2114 86.4 99 71.3 68.9
2139 86.8 81.8 47.8 20
2146 108.5 92 56.2 52.8
2145 92.1 76 73.7 77.8

2151 100 75.5 84.5 86.1
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Rw=cycl ohexyl ; Ru=CHO, RV=H, Rt =6-deoxy-I-0-Me- 2162
1.20MM 2,3 ,4-tri-0O sodi um sul f onat o-

wW@2@s0erspopyr anos- 6-yl Table 4 HH, R N VI O RVI/RU2004/001800
PG¢ Kd aFGF Kd bFG-F Kd VEGF RX=COCH 2C( CH 3) 2CH2CG,
Rg=3-(2, 3, 4, 6-tetra- O sodi Uﬂ482-015 2.94 nM 7.56 nmM 267
nM sul f o- a-D- mannopyranos- 1-

1, The/rgsudts pegpenish éx y pblesy to4 ier@ % tgat tﬁg h‘.qRé engs i gappounds
embr%ce%l%g?fge %_V%(%% paslr g’?\]{gsﬁ’ éfﬁ'ﬂ]wy g%reGAG-bmd owth factors and may thus
servedl 24dda3Edrs B tied-dcllyidy.4The teeﬁltsan@resemﬂed in T@lﬂé’ Slﬁnﬁ)nsﬂsﬁte that the
i eSS BT SRS 10 b

R%ﬁ%%g%m‘é e%ﬁo%ﬁrg&ég %%gggsrhgﬁgi ?ﬁ?%f e 1ﬂEM1859®f7th§'MV6ntlon and
variobs mAdificuiioms anflehbngey wiB seddily oPGH tHSmsf: s 1Hf:fém iihv |attyThe invention is

o RS A G oS0 0L LS P AL 200 A8 e

to be %%%&%NNQ}_ %121% 21% t%l%%@%%%lg@eﬁe%g{}f f%g%@ g@lﬂ)%s§of\ﬁ-escr1pt1on and

shouldGw2 bOZghiided @F liniiI@RG# HSV-1 I nfectivity HSV-2

I ect|V|“ HSV;, | ea V- Spread 20 Q. 8 NT

ol b SEee; o VBGRE el e BT 5 NPT 4. DoRprsing” ar
used iiéi%lrﬁto NEngi8 e &Zlu%[Bn%'?-a%ta%ﬁ i335r d0%at&d Mlegbklbuf nbilto exclude any

106.6 NT 86.2 NT 2041 108.3 NT 60 NT 2044 73.5 NT
otherdiite@erT any other 1ntegers unless in the context or usage an exclusive interpretation of

the term is required.
Any reference to publications cited in this specification is not an admission that the

disclosures constitute common general knowledge in Australia.
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2085 99.2 NT 64.1 52.8 2091 81.8 135.6 74.9 58.9 2092

90.3 101.4 75.4 50 2093 90.3 121.6 74.9 55.5 2097
waems@61523. 5 45 42.2 2098 81.8 116. 3 68. 4 54. 4pQDAB2004/001800

89.5 115.9 76 43.3 2103 80.8 112 94.2 70 2111 100.3

105.3 57.9 55.5 2112 95.6 9049-74.9 76.7 2113 95.1

91.3 46.2 31.1 2114 86.4 99 71.3 68.9 2139 86.8 81.8

47.8 20 2146 108.5 92 56RBFERENCEM5 92.1 76 73.7 77.8

m 1 Ko fondeddb chit R e 1S EoF Compounas
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1. A conpound of the fornul&XR5 RAX - n *R XR

wherein: nis an integer of fromO to 2; ZisN NO,

O S, S(O, S(02, P, P(OCLAHMJ2, si, si(0O, or

"SI (O dependently C C(O) N, N(O, O
A %‘8’“@?‘%@ f“%ml“ P(O2, Si, Si(O, or Si(02
is a bond; and each of R )¢le R is independently a
bond or is selected fr he o consisting of:
hydr ogen; hal ogen; stral g ‘n.® cyclic, branched,
substituted, heterocyclic, roat om substituted or
unsubstituted al kyl, alRgnyl§ R§Rwy |, adyl , or
het er oaryl ; phosphoryl group uch as phosphat e,
t hi ophosphate -0-P(S)(OH) 2; “pfrosphate esters
-0-P(O(OR) 2; thi ophosphate esters -0-P(S)(OR) 2;
ﬁ%} onate - O- P(O) OHR; thi ophosphonate -0-P(S)OHR;
S ut ed phosphonate -0-P(O OR i R2; substituted
t hh pidsebpandtfem 04P2S) OR | R2; -0-P(S) (OH)(SH); and

Cﬁi&ﬁxﬁ@s@hﬁt SRR AR IRDE s Wiﬁ?@m and
as R %@gufenﬂgtpt@)% Ig% ORB; S S s ng@; P%OW& Si(0),

or S1(C®)280152Nbdmd ai SO 2R R2 or sul fam de - NHS(IZNHZ am no

grou S ch as NHR, -NRi,R2

NFRCBRERRI0 R eI AIR I SRS T e cprodp s of
gr oups %ﬁ“ﬁ -NHC(= NH) NH2 and/or ureido groups such
as - NH R2 or thiouriedo groups such as -

H C(S) -h2genanot her unit of the structure |, attached

fj 2][ io g ggstgag%g g:ﬁe‘cﬁlg,tr ciy%ﬁc bra féil%d %ubgﬂtetrég lfé'ter&%/cﬁc HferBatom substituted

or unsubstituted alkyl, alkenyl, alkynyl, aryl, or heteroaryl;

phosphoryl groups such as phosphate, thiophosphate -O-P(S)(OH),; phosphate
esters -O-P(O)(OR),; thiophosphate esters -O-P(S)(OR),; phosphonate
-0-P(O)OHR,; thiophosphonate -O-P(S)OHR; substituted phosphonate
-0-P(O)ORRy; substituted thiophosphonate -O-P(S)ORRz; -O-P(S)(OH)(SH);
and cyclic phosphate;

other phosphorus containing compounds such as phosphoramidite
-O-P(OR)-NRR;; and phosphoramidate -O-P(O)(OR)-NR;Ry;

sulfur groups such as -O-S(0)(OH), -SH, -SR, -S(—0)-R, S(O),R, RO-5(0),,
-0-SO,NH,, -O-SO>R R, or sulfamide -NHSO,NH,;

amino groups such as -NHR, -NR;R,, -NHAc, -NHCOR, -NH-O-COR, -
NHSO3;, -NHSO,R, -N(SO2R),, and/or amidino groups such as -NH-
C(=NH)NH, and/or ureido groups such as -NH-CO-NR;R; or thiouriedo groups
such as —H-C(S)-NHy;

another unit of the structure I, attached through any position, where Z, X and R
to Rg are as defined above; or

a substructure based upon a group of the following formula:



a substructure based upon a group of the follow ng

formula: 0 YRIO R7Yv Y R11 Il X o Rc wherein: Yis a
whoodoers2d s sel ected fromthe group consi sti ngP@f/AU2004/001800

strai ght chain, cyclic, branched, substituted,

het erocyclic, heteroatom sub®ituted or unsubstituted

al kyl; straight chain, cyclic, Rra ed, substituted,

het er ocycl i c, heteroatom substi utgﬁ o unsubstit ut ed

acyl; and aryl, substitutRa<gr tﬁyﬁ&nyl; and each

of R7 to R 1 is independently at/\| eagt one sfifucture

according to fornmula I, or a st r)ﬁcKur@ according to

formula I'l; with the provisos Rgat:Rgshen Z is O and X

is Oor a bond, then all of R to R5 are not H or

CH2CH, or when Z isN and Xis O or a bond, thenall of

R to %@he%i%’ not H 2. A conpound according to claim

1, wherein said conpound is P&024, P&037, PQ&X046,

P&2155, as heiei bhef ariesdesed fromdhe §roup consigognaf: straight chain,

according to claim1 erejn id conpound i S any. one
of the conpdi¥sls t&@*ﬁ&ﬁé‘émﬂt&ggﬂ?ﬁ‘@%ﬁ%ﬂgte?qrﬁﬁtf”ﬂi‘r??{lb%?tmed or

A phar maceut i &ah« @y SIkGT: sBALY: GRIP eI BRantIR, sdRtituted,
prevention or treatnment " I'n a manmalian Subject of a

di sorder r eshdtdrbeyglitylmeramgmogbstgsied or mesubstitatsidsacyl; and aryl,
i nfl anmati on, . coagyl ation, thronbosis, and/or

m crobi al i W@E@W%H,MM%WO% osition conprises at

| east one cogppound according to claim ltogether with a
pharmaceutically or veterinarially acceptable carrier

or diluent fachsiRdtaRlieaskepanlenitpatgeashdne Sruciyre according to

conposition according to claimd4.which further
i ncl udes a %‘H‘%&eﬂ?@ iiélfolgﬁfe pearding i9 \E]Pé?’lu!ﬂ ¥
acGRRURQEyiS¥CthRi- ent, buffer, stabiliser,

i sotoni ci sing agent, preservative or antioxidant. 6.
TheheApoQi andoX ia@osrdiond, then all af K i Ragre net i og 4F§OH; or

conpound J.S sent therei;n a sker ee acid
or VBEb1 ,151361‘?@5&&{%&?% 0%’8}68&?133%1%&@5 noFng conpound

2. ACKQbHipBind foetdhdiolcliit 1, Rehei@in yhidebpousd is®G2024, PG2037,
nmedi canent for the prevention or treatnent in a

PG20A6RERIL 5% as bibjeidelawe descaibedr der resul ting from

. . tasis it o _
s EABRRR! AR ARhe L YRR PER bRouSe AR Sht ne
comptRmas of Teblésl-¢ lodithe descrighidhei n sai d mammal i an subj ect

is a human subject. 9. A nethod for the prevention or,
4.t r Ahaepaceptical opkFARIRaT A FOBNPSIEen fop theprgyaiop oF treatment in a

mammalian subject of a disorder resulting from angiogenesis, metastasis, inflammation,
coagulation, thrombosis, and/or microbial infection, which composition comprises at least one
compound according to claim 1 together with a pharmaceutically or veterinarially acceptable
carrier or diluent for said at least one compound.

5. The composition according to claim 4 which further includes a pharmaceutically or
veterinarially acceptable excipient, buffer, stabiliser, isotonicising agent, preservative or
antioxidant.

0. The composition according to claim 4, wherein said compound is present therein as an
ester, a free acid or base, a hydrate, or a prodrug.

7. Use of a compound according to claim 1 in the manufacture of a medicament for the
prevention or treatment in a mammalian subject of a disorder resulting from angiogenesis,

metastasis, inflammation, coagulation, thrombosis, and/or microbial infection.
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resul ting from angi ogenesi s, netastasis, inflammtion,
coagul ation, thronbosis, and/or mcrobial infection,
wokiosherses hod conprises administering to the sej/avt200a001800
ef fective anmount of at |east one conmpound according to
claim1, or a conposition cefprising said at | east one
corrpound 10. The nmethod according to claim9 wherein
8. s allke wemeeoriing te gljimds wherein spichidmenalian subjeqts a ygan subject.
9. (e d‘]il‘%h&ffog ré}gvén%oﬁloﬂrgﬁtgienm%rﬁh%fllﬁﬁbﬁ 51%@(9 0P & Gisorder

angli ogenesis Is a eratrv

resulfigf ﬁ’aﬁmIgh)geﬁésm; ﬁigdtmfseﬁﬁlaanmht ¢cmgu]fanom thmt@sxsyﬁﬂal/or
of a solid tumour. 12. The net hod according to cl %}E?ﬁ
§ tive amount

micrahiakiperom verelimaihod campriseAdmIINg Shitie Trpigsi AR
td.pl
oy EATBEARY BRI R S RORSbBpigg sid o one
comppuhdni ¢ asthma. 13. The nethod according to claim?9,
wher ei n

10, anGhORePRAGHSRE 1 Elot S B S8 CRTBRELE SISt upap subject
e WPRA ng%fhba%@&&&%g% Elafth DO Rere R PHEEALr l%ﬁﬁlﬁﬁé{ fbm angiogenesis is

0Sl's, unst e angina or myocardial infarction.
a prohﬂeratﬂeereﬁncbﬂmﬂw @mngrqgemystreswtng fm@, thwglewéh of g aplid tumour.

di sorder resul m.Vvi in n i . .
12. g f’r’ﬂq method accoralng%o cfa?m 9, Wilereln sag 1sor er regul ing ! BSh inflammation is

rheumatoid arthritis, multiple sclerosis, inflammatory bowel disease, allograft rejection or
chronic asthma.

13.  The method according to claim 9, wherein said disorder resulting from coagulation
and/or thrombosis is deep venous thrombosis, pulmonary embolism, thrombotic stroke,
peripheral arterial thrombosis, unstable angina or myocardial infarction.

14.  The method according to claim 9, wherein said disorder resulting from viral infection is

Herpes Simplex.



