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SULFATED OLI GOSACCHARI DEDERI VATI VES TECHNI CAL FI ELD

The invention described herein relates to conpounds
whanwsogs2ect i vity as inhibitors of heparan PCT/AU2005/000314

sul f at e- bi ndi ng proteins and as i nhibitors of the

enzyme heparanase. In particular, the invention is

o et e RuTRAPBHEl GORRRTATA BBV AN 11

limted thereto. Specifically, the invention relates
to polysul fated ol i gosaccharide derivatives, the
derivatisation bei ng prTECENIDIAL BIEID | of the reducing

and/ or on- red ci ng _end osacchari de
anitt e el Bntitst] T2reh e SOMEORRT BREY Bl nhibitors of
hepadreafa8d-b@Aingf profRfhs GATRS UHBitors 81 Hﬁsén%yrﬁg PSRRI ST Barticular, the
t he corq)ounds and use of the conpounds an

inveplgnrpds i difested tcherdeed fdigosdrsharivs dnlgvacﬁg’em al,though the scope of the

1nveancH gg%’gé’]eg%%&gﬁ glntll[ed tﬁ?reg)hm%ﬁqag ég%\%;éﬁ?n Beflatgs to polysulfated

oligovacotatid@ rlefi vt veet theﬂ‘&w@ﬂ%@ﬁ%g’i@%f&ﬁﬂlﬁoﬁ' €11088 the reducing end
thereof also have utility for |owerin
and/et o \fethp deont-tedueing md inanosareliande canfd. &msmubmon also relates to

t . The.conpounds
meth%gg ?%S%ﬁ ?p%reﬁﬁ)ve u{i@?o@é@dn%g %om%cisg[vélﬁtcpg)ﬁrlgpgttheecompounds and
use cﬁbﬂregc:mm}‘g)udd§ andl ebﬁlpmﬁﬁdihsama‘teﬁf g6 ttRChrftianSio FBI Bditiddbtastatic, anti-
subj ect. BACKGROUND ART The sul f at ed ollgosaccharld
mﬂagﬁg,l@ﬁ?ryk ABRICAQDIR, ﬁBTBan$UI2!|1t prdier aufithrouthotic trs’@th)t ¢fas mammalian

en f t
AT
trlglynlerlde davels rand| shibitingreetiopatilantdischd] in Rl n@@n@X@dit Subject. The

ant i .0 effects by inhibiting the interactions
com “nQ?]g'“} EWF‘LJ G L cino the PEVENETp & | the Horgoing=disopders when

admﬁ[b@eré/dz@:a m@ﬂﬂléﬁlgﬁlsﬁb cgeeptors with heparan sulfate
. I'n addition, PI-88 is a potent inhibitor of the

enzyne hepar anase, t cl eaves the
heparan sul fate si de c ai n§ gﬁ@?d’@%w ycans that are
titue f the extrac tr|x
i ST SRS osf KERn G LSt (eI EPpERE] below) has
been HEHORMARR SR Baﬁroﬁﬁ’ﬁﬂg ShieASH ¥f 1 1HRblE F&Hhl Bnd metastasis [1, 3] and is

angi ogenesis: it is
undergoing Phase II clinical trials in cancer patients [4]. PI-88 exerts antiangiogenic effects by

inhibiting the interactions of angiogenic growth factors (principally FGF-1, FGF-2 and VEGF)

and their receptors with heparan sulfate [1,5]. In addition, PI-88 is a potent inhibitor of the
enzyme heparanase, a glycosidase that cleaves the heparan sulfate side chains of proteoglycans
that are a major constituent of the extracellular matrix (ECM) and basement membranes
surrounding tumour cells [1,2]. Heparanase has been strongly implicated in angiogenesis: it is
able to liberate active heparan sulfate-bound angiogenic growth factors from the ECM and is
involved in the degradation of the ECM and subsequent tissue remodeling associated with the
sprouting of new blood vessels [6]. The degradation of the ECM by heparanase is also crucial
in the spread of tumour cells (metastasis) by allowing them to pass into the blood stream and
lodge in remote sites where they can form secondary tumours [6,7].

In addition to its antiangiogenic effects, PI-88 inhibits the blood coagulation cascade by
(i) inhibiting proteases in the intrinsic pathway, (i) stimulating the release of tissue factor

pathway inhibitor (TFPI), and (iii) activating the heparin cofactor Il-mediated inhibition of
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able to liberate active heparan sul fate-bound
angi ogenic growh factors fromthe ECM and is invol ved
w0 pooshgs2eegr adati on of the ECM and subsequent PCHAUZ005/000314
renodel i ng associated with the sprouting of new bl ood
vessels [6]. The degradation-»f the ECM by heparanase
is also crucial in the spread of tunour cells
thromrist. aldeweyes) PIb§8 dodsowit mgetapietith 4 Todkand thus shéwves b ewtitXa or AT III-

streamand | o j,n.renote.sjtes ere th C f.or
medéai% o"}{lg?éﬁ%/ g‘{‘b"ﬁ%ﬂ%é][@, u;To_ st‘l%w%glaxpfn}{% S ngei %Wnatﬂat lowndoses of PI-88
stimalitd RRgbOgRAll BerRkdealfte FRImBE TP Hidd e vabeulR @Adyall P]. Apart from
. coagul ation cascade by (i) inhibiting proteases in the
its effgetrgmeqagulgtiomnbE] vag secertlynshost ta et aneantiangiggeniofagent [10] and an
.14l SS r t i nhj bi i
Y AT T DU KB ol Sy b musct
proliFéretisoaid intintdwaiskening[1 88 t6lagsbio brped siiglet vivus IHAT) infection of
1l and thus _shows ng anti-Xa_or AT Illnmediated anti-a

cellszndithe egl-fogcadl spreaqd ofi BV JrandilésViZi 13bard je inhshibprotebmpia in passive
]&1\9{ s of PI-88 stinmulate rel ease of all
Hey{?gglté}l n ggﬁf fe bound TFPI from the vascular cell wall
[ 9PI-88paatmixtwmdftisgldf fselfatedmonaokptiorylated Hriinow@sligosaccharides

ently sh b .ant i angi i t [10] and
ranclif o A beePaP LIS ISR, B Ehts WASE b cHwRive sulfonation

h t . .
216010 gL kgt B BB | s s s
obtafred hysmad npdiducatalyzed hiy#islysis of the textracadiular gihlosplamthnhie of the yeast

. .cel]-to-ce I o) - V-2 [13], and to
Pichig SF”@?Jo%’%ZiS”ﬁhﬁ%gdi &-ﬁggdiw@gf@%ﬂw% ERPPRENEs qrg Ahe penta- and
tetraSdccB&ideSpHRsPha¥dsUs @6@)%“)%9*14 %3@‘%3}‘ AisFtively, whilst the remaining 10% is
nonophosphor yl at ed marinose ol i gosacchar i ges ranging i n
mads up ef fli-onir- dind hexasishasdapvapliates (P15 2t b tetRisa®Batydamine (not shown)
(15 gﬁ{]epar ed by exhaustive sul fonation [2,16] of the
>0l'i gosacchari de phosphate fraction (2) (see formula I
follow ng this paragraph) phhailngd by mld,
aci d-catal yzed hydrolysis of the extracellul ar
phosphomannan of theR stofPi chia (Hansenul a) hol sti i
NRRL Y-2448 [17,18] .R ] or grponponents are the
penta- and tetrasacchRpi sprates 3 (~60% and 4
(~30%, respectively, whiket Oremai ning 10%is nade
up of di-, tri- and hexasacCHar pPhosphat es (5-7)

and a tetrasaccharyl am ne (n&o-shown) [ 15, 16]. Formul a
I RO Q
R&w
OR

n R R!
1 0-4 SO;Na or H PO;Na,
2 04 H PO;Na,
3 3 H PO;Na,
4 2 H PO;Na,
5 0 H PO;Na,
6 1 H PO;Na,
7 4 H PO;Na,
8 0 H H
9 1 H H
10 2 H H
11 3 H H




10

15

20

25

30

n RRL 1 0-4 SBNa or HPMNa2 2 0-4 HPGBNa2 3 3 H

POBNa2 4 2 HPO3Na2 5 0 HPGBNa2 6 1 H PGBNa2 7 4 H
WOEaBsags28¢1 0 HH 9 1 HH 10 2 HH 11 3 H HVari oRGT/aunms/000314

pol ysul fated oligo- and pol ysaccharides and their

derivatives are well known te3exhibit simlar types of

bi ol ogical actjvities to PI-88 [19-25]. Thesg o

bi Jlasigrt athen pelysiifated odige- and pplysacshanidestand ﬂhnimd:ﬂrnvﬁmvas are well

i r f : ~RENdi Ngrprotel | e ... .

kno@h, (RN SNERE BBt LRIBRHICK I P EEF 1351, The biotogicl

activdes aratittipgedio e-i@dbitioatos areusshepetaarsulfae! (BS)-®dding proteins. The
obiefo} i BemHRHEEERS Ll Ereai B ARTSED! Bkl e Smilar biological
i M e BRI EISAGHAN 0kt asor
(abserptipoutisisbetomp meibudisa, skeaglien)gaciien 2kelBEOBLE of the invention is
to PR EOPRUERE ORI B SO 6 LA GO t atiate their synthesis and
o of the gener al formla: X [Yin- 2~ URL 11

SUMMARY OF THE INVENTION

According to a first embodiment of the invention, there is provided a compound of the
general formula:
X—[Y]:—Z-UR!
I
wherein;

X, Y and Z are each a monosaccharide unit with a group UR bonded via a single or
multiple bond to each non-linking carbon of X, Y and Z, except carbon-1 of monosaccharide Z
which bears UR! bonded via a single or multiple bond;

n is an integer having a value of 0-6;

each U is independently C, N, S or O or their higher oxidation states, including CO,
COO, NO, NO, S(0), S(0)0;

each R is independently SOsM or H, where M is any pharmaceutically acceptable
cation or is any alkyl, aryl, acyl, aroyl, alkyl sulfonyl, aryl sulfonyl, PEG, a PEG derivative, H

or the group

0
[l

\“AB
AB

“0

—

where independently in each AB group, A is O or NH, and B is H, or M where M is as defined
above, or an alkyl, aryl or any other suitable group;

R!is SOsM, H, alkyl, aryl, acyl, aroyl, alkyl sulfonyl, aryl sulfdnyl, PEG or a PEG
derivative, or R! together with U is N3 or a substituted triazole or derivative, or a substituted
tetrazole or derivative, or a substituted aryl or derivative, or a substituted heteroaryl or

derivative;
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wherein; X, Y and Z are each a nonosaccharide unit
with a group UR bonded via a single or nultiple bond
wa o008@gf2enon- 1 i nki ng carbon of X, Y and Z, excBEI/AU2005/000314
carbon-1 of nonosaccharide Z which bears URL bonded
via a single or multiple bondg_-n is an integer having
a val ue of 0-6; each U is_independently C N S or O
or wifhethe privigoethatoxtieniztli GR' stdUBsgroupscira HSOyMOR, OBCeXcluding the

NO. , . S(0, S O each.R i,s jndependent]|y. SO3M or
exoqyclig Ry Ispe o gt T RaLBtny &3 the SRS N B ieagerem of
mon%Eac:cﬁaI‘PJéyX@luﬁWt be @@Ogh%?fbup.ar oyl, alkyl sulfonyl,

aryl sulfonyl, PEG a PEG derivative, Hor the group
wh éyogoidingeioensteond gmbaodimantofABe grvenlon, thersis@rovidddHa pharmaceutical

nd Bis H .or ere Mis as defined above, .or an .
or v&RRasty apppsifipn MriEbfabiuch & durlhel 56 a Mymalishgabiyet of a disorder
resuttingafrkl an%étgé’nesi@Qﬁétastaiié),Yi!nﬂaﬁhlﬁYibn,Séﬁaf%iféﬁbn/ﬂﬁfbﬁ]!bosi_s, raised blood
_ sulfonyl, G or ‘a PEG derivative, or together wth -
triglyearisleNleyelsa naiotebial tinfestion randia| eardiovelsulay adisassg, which composition

substituyted tetrazole or derivativ r.a suhstituted .
comBs gt 16T <78, POBBOG e Liint 1B et EpdiiAfhy okomer v
phar@@ickitadally 8 vetérinaridly Acédpeabid @tisCortdiiabntibeshi@hd leAdRbne compound.

and UR groups are OSBM or OH (excl uding the exocyclic

netthipidrembpdgoent of thegpveioarsaripgisesthe ushef @seapeindaccording to the

. r S I t_be oPC3 MR .
e FANASER 8 8 O ACE IR, 9T Bament i
maniyent sehjectt Hehedissrder qudutieth droph angRgetdsiss ahet@stasis, inflammation,

veterinary conposition for the prevention or treatnent
coagulatipn/thremiosisn EisHectloed  Higlyessidge devedss umpiciapialy gafection  and/or

[ metastasi s, inflammtion,
il AP

coagu ronbosi s, raised blood triglyceride
| eviekesrding tor ofiuath entfodliremirofahelimventiar thetsvia peonidéd a method for the

di sease, which conposition conprises _at | east .one . .
PreVEBYIb Oh dreadest d Agnemmatan spbiset Rt repyffiag digm angiogenesis, -

meté’gitésﬁ, @nflammation, coagulation/thrombosis, raised blood triglyceride levels, microbial
infection and/or cardiovascular disease, 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.

A further embodiment of the invention comprises novel intermediates and the synthetic
pathway resulting in the sulfated oligosaccharides of the first embodiment.

Preferred compounds according to the invention, where the monosaccharide molecules

are exclusively D-mannose and the glycosidic linkages are a-(1—2) and a~(1—3), are depicted

RO OR
RO .0 OR
RO OR
- 'O
RO

n
RO :
RO -Q
RO

in the following structure:

UR?

where R, Rl, U and n are as defined above.
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pharmaceutically or veterinarially acceptable carrier

or diluent for said at |east one conpound. Athird
wepdsmsizent of the invention conprises the usePOf/AE2005/000314

compound according to the first enbodinent in the

manuf acture of a nedi canent #6r the prevention or

treatnent in a manmal i an subject of a disorder

r eduprdenghat ﬂmmw@mglméﬁ orerreadibt wislerstoddrenid mtrinté practice, one or

[ od..triglyceri

morf 3EHLE! cRBOINAICRRIDS il RE0 08 ROG By 4G, phPrample only, with
refeﬁh@@ﬁﬁtﬁeaé\@ﬁ@j’aﬂylﬁgﬂgﬁrea fourth enbodi ment of the

invention there is provided a method for the

prevention or Breat MESCRIPTRONONEHEAHRAWINGG! of a

di sorder resulting from angi ogenesis, netastasis,

' nﬁg@g@‘[i‘ shQWs H% Ul! GEPTNY-Fil % ?&H}%fﬂe oh ?is%?g /naéectmty (A) and HSV-

tri Cerlde mcro t P oA an
1 ceﬂa‘o-ﬁtekb‘spneadj (BY. Ild pmm IheMesldts arethmessed aph ipsRentage of the number of

ff f
vire{ G3HE ERrins R AT OO Aol iofreter Wik tammesuepanadireated virions
relatife @ rﬁ@&pﬁéét%d e tfb@mma% Sk q?&ltltﬁla?ea%E r {ggd as a percentage of the

conmpound urt I ment o ein
averggmmen € 20ndvad plagube forectdh ébe aoatintuoes pyesédiet dfccompound relative to
at hway resul hl ng in the sulfated oligosacchari.des of
moc?ﬁ’é’a{eﬁl"gflt@r?ﬁ Eh nment. Preferred conpounds according to
the invention t he nonosacchari de nol ecul es are
excl usi DEI @I@W@PJAQN QE PREHBRIED EMBORAYEENES e
I "2) and a-(l - >3), are depicted in the
@Vﬁfﬁﬂj’n‘sw\{%tqm davefeyns Fhat R1]argé amohbar af Esulfated oligosaccharide
der that ntion ma

deﬂvda%? SRS FueBan! e gl Bumhitcot MEF Shofiaies g figedy described

belo@r ﬁfd@[srlﬁdstﬁfﬁ&pﬂi 16 ek GmpRE akse\edhpdiAds Q@v@ﬁﬁl@t&'lﬁ% prevention or
by way of exanple only, with reference to

treata@ebﬁlpam‘;«mmgllﬂm gubjects BRi BFdiSBSIERI euling (ﬂTOIﬂ'l—lElgD%éWSSNG metastasis,

o, A B SEE o BB PR G o

and/éch)ardlbﬂasaﬂIaﬁ Wisaset MEhid @litlytrSsuds @ @llié?&ﬁﬁg' Sthé compounds to block
per.centage of the nunmber of viral plaque formng units

the fipdipg of heparan Fﬁlf%@bl@m%ipr@?ﬁll@dt%hﬁﬁ re¢gptors, or to inhibit the activity of
the AXTROHAS idaE2t €d Vvirions

With regard to the subject compounds of formula II, the monosaccharide units X, Y and

P’.

Z can be, for example, any hexose or pentose and can be either a D or L isomer. Such hexoses
include glucose, mannose, altrose, allose, talose, galactose, idose and gulose. Such pentoses
include ribose, arabinose, xylose and lyxose. The glycosidic linkages of the monosaccharide
units can be exclusively of one type or of different types in terms of configuration and linkage.

The pharmaceutically acceptable cation M is preferably sodium.

With regard to integer n, a preferred value is 3 so as to provide a compound which is a
pentasaccharide.

A preferred suitable R! group is n-octyl.

The anomeric configuration, where applicable, at UR! of compounds of formula II can
be either o or B or an anomeric o/p mixture.

With regard to the substituents given above in the definition of compounds of formula

II, the term “alkyl”, when used alone or in compound words such as “arylalkyl” refers to a
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relative to nock-treated controls. In panel B, the

results are expressed as a percentage of the average
w@e@s/0gf26£20 viral plaques forned in the conti nPXO/AU2005/000314

presence of conpound relative to nock-treated contr ol

cel |'s. DETAI LED DESCRI PTI ON-& PREFERRED ENMBODI I\/ENTS

The, present inventors have f d that
straighy bl BrABRNSCIOF UL SN EAhon BT, roteraBly Gk A Cli. For
exaIrE)}( dalgkf%hg@‘@l lC%b Zl%rl G{P 4 HIREL st?eflglﬁ'c‘hﬁﬁr Bﬂ&hol?éd&@%?%%kﬁ%roup of 1

escri wand as illustrated in"th
to 6 extbompdtems. Ehemples ofiiOunalkylh mﬁdlldﬂitmd:thﬂy efhyl, ttuwepropyl n-propyl, n-

bty &oRieh PuShi by oMo GunELy Brob b d e sl fndthylpentyl, 22-
dlme't}ﬂiflﬂ)tﬁmllh&ﬁ 6&?9&11(132 B-@ﬁneth%@ﬁﬁoﬁilﬁxylet-@f{@ﬁﬁﬂerﬁ&pQQ

ycerl de evel S, m cr obi al eCtI on and
dlmedaaﬂmtyﬂv 3spethplpentybaskd3- diﬁmthylbtltyll i Eyamplesipf @chp 6ms ebkg] include

e b SRR iR e IR bt e

5- méﬂﬁylﬁéky'l MRty 1R, thdlmemylpgnt;ﬂ %3 envayie] ﬁ@armaﬁ@ethylpentyl
h fegard to theé subj ect corrpounds of formula

1,2- dlmethwmu‘w&dchdtm@tbylmmtvh 1 4-dimegnd-pgniyhd Zb%rtrlmthylbutyl 1,1,2-

Y e S ATES

tetraﬁkﬂlgrﬂﬁl%d Addydsie, 24 3l ase.- 6gai Retetigg-octyl 052204 494k 9—“eﬂlylheptyl 1-,
ent oses |ncfude ri bose, arabinose, xylose an

2- or| %R@Qﬁlheﬂiedw&dosz o35 4 Prikaglsng- m@miaa]cc%a% de 5- or 6-
ethy]tcj)g :Xi 3.0 b(?r 91?1' ﬁtsrl Yindlcy? pneE 3B 4915 o(f ‘}1 %f &f ﬂHethyldecyl 1-

gs 1in’ errrso I’gurati’on’ ‘ahd’l'i’nk’ag
, 2-, @har TSHC@—LHrWCahijo@}dCBDRQBL &-oabi pmpMoCﬁl |c1r efi er dbbutylheptyl, 1-
sodi um Wth egardtomte er apeerred valuels
pentgheelaiodeeylpodnde 4o Tofipdune SwirdA-mehgundecyl, 17, 2-, 3-, 4-, 5-, 6-

7- oﬁegth?ﬁ?&ﬁ,rﬁrébg% 5 rﬁs’r rfafee @?ﬂ éxg’lt fbbhe 3R09[1 %ngp?&yl % -2- epentylheptyl

I C c ion, where a
and the 11H81A@fallqo Epaupesy bé opﬁtmnaﬂnjf mHstltmahbybmeemﬂrhene optiomal b

subs S o6 BRIt ORBBVAIS, opHEib BRARCLFbY e hydrocarbon group
(havir@"P RIS cbord AOMY Ray contain one, two or more degrees of unsaturation so as to
form an alkenyl or alkynyl group, preferably a C,9 alkenyl, more preferably a C,.¢ alkenyl, or
a Cy alkynyl, more preferably a C,.¢ alkynyl. Examples thereof include a hydrocarbon
residue containing one or two or more double bonds, or one or two or more triple bonds. Thus,
“alkyl” is taken to include alkenyl and alkynyl.

The term “aryl”, when used alone or in compound words such as “arylalkyl”, denotes
single, polynuclear, conjugated or fused residues of aromatic hydrocarbons or aromatic
heterocyclic (heteroaryl) ring systems, wherein one or more carbon atoms of a cyclic
hydrocarbon residue is substituted with a heteroatom to provide an aromatic residue. Where
two or more carbon atoms are replaced, this may be by two or more of the same heteroatom or
by different heteroatoms. Suitable heteroatoms include O, N, S and Se.

Examples of “aryl” include phenyl, biphenyl, terphenyl, quaterphenyl, naphtyl,
tetrahydronaphthyl, anthracenyl, dihydroanthracenyl, benzanthracenyl, dibenzanthracenyl,
phenanthrenyl, fluorenyl, pyrenyl, idenyl, azulenyl, chrysenyl, pyridyl, 4-phenylpyridyl, 3-
phenylpyridyl, thienyl, furyl, pyrrolyl, indolyl, pyridazinyl, pyrazolyl, pyrazinyl, thiazolyl,
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1, the term"al kyl", when used al one or in conmpound

words such as "arylalkyl" refers to astrai ght chain,
whe@sosees or cyclic hydrocarbon group, preferabtHAU2005/000314

C1-20, such as C1-10. For exanple, the term"Cl-C6

alkyl" refers to a strai ght -¢dhain, branched or cyclic

al kyl group of 1 to 6 carbon atons. Exanp]es of "Cl-6

pyrlrmldkyfll qhinelinge isequigelinydt hgrzo 36; d}gwot enbls om,}r}n,yl quinazolinyl,

phen%mgyld Ia%? ﬂilp?; %azol\xfhex ?thlaﬁ&ﬁe%%d th eﬁ{?@e%#lged hydrocarbon aryl
grouﬁsl hﬁlﬁﬂﬁ%' latinyd ,and - fephktl. pel?ﬂxfefdrrednhhté’maycdlcﬁatyh yopo@Ryinclude pyridyl,

- et h | pentyl ,
thiengl, rfec%m yIA%\ﬁ’éyl Er@lpdm?rﬁébﬁy%‘éﬁaiﬂb’ %@%ﬂé’éf Qe or more optional
i ncl ude cycl opropyl, cycl obutyl,
Subs%%‘%ilt(s)pen% %&k‘g&}:ycl ohexyl O her exarrpl es of al kyI
| NTheldain h@cgtl’ylrefefs- e hhytbtye xy1(0)-R- nieteph Rexylan alkyl or aryl group.

2, 2-di met hyl pentyl, 3, 3- t.h tyl,
Examplgs @%f %yh%e&&% §qra1g11t ghagrlp Et’tﬁ%@cggat%*anoyl such as acetyl, propanoyl,

R e

octadoyl,, 3nc§1’rann‘ﬁt hydebattoyl,, waieydnoyh- rnhidbydﬂmgbt yﬂrl,decanoyl tetradecanoyl,
1- h
pent@ercre?rgg)y Eexadgcangyf olpep’;aq%%q%&{ g{’{% | buﬁylngng(feanoyh angr icosanoyl;

cyclc%ll%ﬁ&‘ﬂxﬂ@@t s\ﬁ%h ad cyclg%rgﬁglcg’rbeﬁﬂ Wcﬁﬁﬁﬁylloarﬁﬁ&y |cycﬂapent§l’¢arbonyl and

yl nonyl
cyclcﬂ&exp]laﬂ@nybt hly)lybcstujzh asl henZoyl $olu@y1 4H®rnff13}’lﬂt@6’bt yralkanoyl such as

phengpq?f@g(i/}g]” ég §y| phany?aceﬁfA pgenﬂ}gopa%oyl GPgliegyfbutanoyl phenylisobutylyl,

phenép&it%y{‘orb)ﬁ'd ﬂhen Hexardyl) 4an®’ 1 htBSfE[k\éh@ﬂy t {e. %1' naphthyhlacetyl,
3-butyl heptyl, 1 pentyl hexyl , dodecyl,
naph;@hylplﬁpano@l and/ naphghylb@anayl). 1$1n¢ﬁa‘qhhﬁ gnoup @yay beloptlogally subst1tuted as
descH]:)edGabﬁP/ 2 ’ﬁloﬁ%aierl?o re% ? tkoglr%ﬁ% s%‘tl#i)}}t%c? ?,cy I

1- SpR6RMl $libaREts ARG 311‘ earﬁf] &eacyPihcildeHal O (RoRoBYorbEchloro, iodo),

optionally substitute by one or nore optional
hydrousEialioh( g ametioh oyl MODHEE: ARt SRR, (alkoxy (cg. methoxy,
ethogif ' ?@gngy é;bzr angglg dlg mel%y CJbﬁth}%%{, gé‘é?r %H 9{58111’1@1“55 hﬁl"ﬁlon gammo Ci-

Galkﬂ&ﬁfrﬁe\‘ée of rhfthdll Whdh,08thyD ASindO pr@FyN @/n ahk eznyisomcrs)ammo) Ci-
| kynyl" group, preferably a C2-20 al kenyl, nore
6d1a1|1ﬂ$’]@m(ab &g a dapetbylaniieny [dietigrlaningy - digsopraRyiapno )y halomethyl (e.g.

trifl o{;%{n%t@ bl YriBrostiond t KV %"Jfg}oﬁ?‘ﬁl@ﬁ{g%:s h&lﬁfnf ﬁl%g(?f xné u‘ijﬁﬂ@oromethoxy,

bon reS| ton

tnbrSﬁhubieﬂloka r’tﬁshloﬁfmah@xy) fandl w:ty'ir more triple bonds.
Thus, " i s taken

Th ise mendhegad hesrenclab GaoW BHSE T MU HETEHRds heterocyelic
groupl (RetdBary®y 3 FdkMbed atlRUShon aromatic 5-6-membered heterocyclic groups
containing one or more heteroatoms (preferably 1 or 2) independently selected from O, N, S
and Se. Examples thereof include dioxanyl, pyranyl, tetrahydrofuranyl, piperidyl, morpholino,
piperazinyl, thiomorpholino and saccharides.

The degree of sulfation of compounds according to the invention is typically at least
50%. That is, at least 50% of the R groups of an oligosaccharide derivative comprise SO3M.
The degree of sulfation is typically from 70 to 100% and preferably is at least as high as 90%.

The PI-88 derivatives of formula II can be made via a stepwise synthetic route or by

starting with the PI-88 backbone already in place (using the readily available compounds 8-11;



10

15

20

25

singl e, pol ynucl ear, conjugated or fused residues of
aromati ¢ hydrocarbons or aronatic heterocyclic

W@ besesaed yl ) ring systens, wherein one or norECTADRON000314
atons of a cyclic hydrocarbon residue is substituted
with a heteroatomto provi de &n aromatic residue.
Where two or nore carbon atons are replaced, this nmay

see fhamiy Itahove) andwpakieg thetdesisethmofidicatiagitbercisr H}e inventors determined
fromﬂ# fc]érels‘riﬁ aatggleggﬂ%ﬁ%t?%ngmgf% lglaﬁi %l)l A0 9 ?E&ﬁ?s T Qf l‘fﬂf{ t@ere are two

prefddteddRmil of d@tpkieion: o dal ﬁﬂ@ﬁﬁ@ ¥hd ([ﬂ)&ﬁhll e)t|the termlnal 6-position at the
t et rahydr onapht hyl, ant hracenyl, dihy %r oant hr acenyl ,

non-frdpigingend é%)ewllusttﬁt%ielﬁztb%fqlﬂp%%wcﬂﬁ dRapelar enyl |
fluorenyl, pyrenyl, idenyl, azulenyl, chrysenyl,
pyridyl, 4-phen i dyl, 3- phenylpyridyl, thienyl,
furyl, pyrroly(y+?ﬁg%P PRpyrkdazi nyl, pyrazolyl,
pyr agiivitibatioh boiaz®| y FoRWCIL df ! , qui nol i nyl,
I soqui nol i nyl, benzofura 3 nzot hi enyl, purinyl,
qgui nazol i nyl, phenazinyl, agylidtnyl, benoxazolyl,
benzot hi azol yl and the Iik@ré§§§§grr diedcdisddion point A
aryl groups include phenyl & hthyl . Preferred

het erocyclic aryl groups include ﬁ??idyl, t hi enyl
furyl, pyrrolyl. An aryl group may be optionally
substituted by ope SU;NERF B, @H&tp@émg nsupgti tuents as
herein defined. The term"acyl"” refers to a group -

C(O-R wherein Ris an alkyl or aryl group. Exanples

of Itas%}é{lld' %C]IECHZPC? g ! glht t&ﬁg ua?d ﬁ;enﬁga?c'aﬁﬁﬁﬁ @h& qﬁ%&l) derivatives all

such "as "ace propénoyl

can Be ﬁﬁﬁh%b’rth@ &ﬁﬁ@}themxsﬁ*ylt &IUWdVﬁr 2he pdltﬁﬂabcthalnrie alesinatjrles are preferred
hexanoyl , heptanoyl , .octapoy| noyl anoy|

sincq RSl Tatb EUSHEY, S PadCangyrl Yl fifoaaAdyPs made are then
subj&k nttoaggigrg‘%g?ﬂm égﬁg%ggg %{)ég?/eltylaﬁkﬁpt\ﬂﬁle WE) and the resulting polyol

oct ade and 1 cosanoyl ;
sulfarpted orittky bud fombtimy teagent chelaas swifot tmmuie)ﬁytm&inbmmyﬂplex or sulfur trioxide

. cycl obutyl carbonyl, cycl opentyl carbonyl and
trm?%ﬂ?%‘l‘f&(gyﬂ‘%?%nyl aroyl such as benzoyl, toluoyl and
n ag@t ﬁﬁ@iélawed ae[b%lvg aﬂﬁyéorﬁﬁtﬁﬂldﬁ%cmﬁiﬁﬁl ﬁkﬁﬁoiﬁk/eﬁtﬁ)rﬂ have utility in the

phenyl aceyl, phenyl propanoyl, phenyl but anoyl ,
prevpitamy bi sreftutent yh maphealipe amlacnm lof @n dispitdlen yésudticeen &pin) angiogenesis,

meta%nd W@P%%bgmoéﬁ@rh é%ﬂfnﬁ’ﬁ? ht h Vﬁ@ﬁoggn‘g&yé:epﬂ%leﬁels microbial

1nfe<gfog\t}g cﬂﬁg%ﬁggﬂﬂt digsd.! Ynse ?bﬁﬂé{% Qﬂv@?aﬁ@@ﬁf #7989 in the treatment of
yl" is taken to refer to optionally
the @mggmgtdnoedlerauyhumans The compounds are typically administered as a component
of a pharmaceutical composition as described in the following paragraphs. As will be
illustrated below, the compounds show similar or superior activities to PI-88 itself.
Pharmaceutical compositions for oral administration can be in tablet, capsule, powder
or liquid form. A tablet can include a solid carrier such as gelatine or an adjuvant or an inert
diluent. Liquid pharmaceutical compositions generally include a liquid carrier such as water,
petroleum, animal or vegetable oils, a mineral oil or a synthetic oil. Physiological saline
solution, or glycols such as ethylene glycol, propylene glycol or polyethylene glycol may be

included. Such compositions and preparations will generally contain at least 0.1 wt% of the

compound.
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Optional substituents for al kyl, aryl or acyl include
hal o (brono, fluoro, chloro, iodo), hydroxy, Cl-6alkyl

w@ eoog/osiret hyl , ethyl, propyl (n- and i- isomerB(Q)/AU2005/000314
Cl- 6al koxy (e.g. nmethoxy, ethoxy, propoxy (n- and i-
i soners), butoxy ("-, sec- amd -isoners), nitro,
am no, Cl- 6al kylam no (e.g. nethyl am no, ethyl

anParentemil opylmigistratzmd mclngsa) n@d@}@mqﬁ@p 1@1 the following routes:

intra }5‘? n:ogll kg/logé}"%%ug}g) %rh g}lget}t%}%oﬁq’% asgl }?I f sﬁp%s%ﬁ aﬁlyi intraocularly,

transEfil't}@hQH? britohsdli§hbhed aoEib4lll. ) | Td}ﬁéaﬂ) neRtnkigditati @y 1ncludes dermal,
trifluoromethoxy, tribraonpnethoxy Vi‘” chl or orret hoxy.

oculandecidletmppal, As 5vll e AV BERETe DY plationy o5 Uy |aﬁ¥959121 ggans.  For
1ntragesnoag,s<élﬁ?rbeogs S 05\1}551& dﬂ:%ﬁ% Eﬁjg{ﬂ(ﬂ loF 13_%9@(91‘? ak Iaeglgr QBEX! reatment is

desirB@! BE Q6@ inSredicatpsll boti dienfong of raqaamntefmlﬂye achxep‘(abtﬂaaatquams solution
preferabl 1 or 2) independently selected fro

whlcg ig parogen-fiog g has SF!F?&J%BH ISEqUifdY ad’ido%hﬁ&}‘iy B@f}ssr?; jskill in the art
t r.af
i S5 A MR SOk, PR L, spions of e i
compta@lﬂeerd)érn&tik/éﬁhm@af of conpounds accord| ng to t he
I nvention is typi cgl IB‘%/ at | east (gO% That . 3 Is
s0bp ¢fditige 1R 6}30% OB, OMPGBRD ABfla? iCdIett GHET & Sompositions
t 1l bl
accof(ﬁﬂ%rt%gfet infved 0&}0 Al &ﬂlg?é ]ﬁgcr:lgg? gﬁllﬁhgﬁlg%c@ﬁté%azlgf &We%‘efi‘gllﬁﬁa y acceptable
excifief bllfier, Psktalﬂﬂsej,e isotati¢iviag a:g‘enf apreseineative araantbexidanteor any other

etk RS LA, S BOU L e Bt bllok Bt s suh
mate"i’f‘é%' b cﬁb& g&?%&%jéncﬁ sHobl® 86t MR Tod ith 89 @f’fﬁ)ac? R the compound(s).
ing t esired nodifications thereto.
The i precisd magirel etfemm raédhtch Olmaﬁ dﬂpnsd char #he mut@foft Administration of the
structure of

compesition: aﬁ@ttlhw ?t §rd Tﬁlp ec(ﬂmB)é’iS gfto ur Sc@g{l(sﬁ%?q 8???13’ oy parenterally.
Wltﬁ tﬂ@ga&@ qy Chueer € Niubdhs %ﬁp@s‘iﬁdﬂéetybﬁ:ﬁm' nadlufe REEH ki¥andts so as to

he non-reducing end (B) as illustrated in the
mauftmmtbwmgpwnmatm dpsef tormhsialoginat pHaarias daplowithin a range of about pH
50/[9‘3865"3“53“0” point A R= SO8Na or H Rl = PO3Na2, n
' =4 |t should be noted that di~, tri-, tetra- and

peloaiAskidas hetordianth thafifeitionl s ¥ss inthslealctive ingredients in addition

to the at least one compound. Such ingredients will be principally chosen for their efficacy as

=

anti-angiogenic, anti-metastatic, anti-inflammatory, anti-coagulant, antimicrobial and anti-
thrombotic agents, and agents effective against elevated blood triglyceride levels and
cardiovascular disease, but can be chosen for their efficacy against any associated condition.

A pharmaceutical or veterinary composition according to the invention will be
administered to a subject in either a prophylactically effective or a therapeutically effective
amount as necessary for the particular situation under consideration. The actual amount of at
least one compound administered by way of a composition, and rate and time-course of
administration, will depend on the nature and severity of the condition being treated or the
prophylaxis required. Prescription of treatment such as decisions on dosage and the like will
be within the skill of the medical practitioner or veterinarian responsible for the care of the

subject. Typically however, compositions for administration to a human subject will include
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can be made by the sane chem stry. However, the
pent asacchari de derivatives are preferred since they
wa@e@soseenost bi ol ogically active [1, 2,5, 8, 13] PCEAD2005000314
derivatives made are then subject to deprotection
(typically, deacetylation wibh-NaOwe) and the
resul ting polyol sulfonated with a sul fonating reagent
betwsancaboat 09| dndr1 00rhg ef the qeymognd eeckapf badwweiht arg more preferably

trigxi tri.net hyl am.ne ex. As indicated above,
betW?%leaQbé)Bﬁ@-&&H&gBé‘&%%% gfgogdyﬁggg#té i nvention have utility

| NTENEoRpSMAR chi® Be Piclideddh memposifionauasTplharmacsiioalec bis veterinarially

of a disorder resulting _from angi ogenesis, netastasis

acceptaifle aleriuativen thasenfuhnised el dembeaives” of| thy sempouds derludes salts,

Jiglyceride | evgl 1 [ [ et | + .
coo bt 5560 LBl SHONL SIS B AP, sy s o i i
hydr%l&isdﬂlé )ést'bfﬁ, tee atc[cﬁa%ﬂ’rm&s,diydrites,lfclﬁr godiugs. d@&ﬁp%i&fds lawing acidic

umans. The conpounds are typicall, m nistered as a
groupsovashme phosphatgs phettliies can fferdl Saé@rmﬁsggﬂaw rgliplige e metals such

ot oWl 10 ey . . )
T
amindC Salth tareslsd be PbrnBd Hetwernf conRlvandawihthiasialgroups, such as amines, with
. conpositions for oral, K adm nistratjon,can Ln tablet, . .
inorgsBISLUAES SN BReHTaris AU (PATOR, i G SELHIY Ay leoiganio acids

b icCREd, IcRFic @l | G U i P! ds havi
e Sl I YRR B! ach FMUANIO) B i
bothgeiﬂ&n&idlbasicrgo:q)upé&amfdrirqinteainaiaaltsi.er such as water,

DL finen be gpmedbiiyaicen dyeay! & FibSudie i reroups Besent in the
com@&?(‘xggaltnﬁ ?ﬁgﬁgrogfia@tc%oﬁﬂ% iy 69%1001&5199%:'&6& Safthet C@lin®Hechniques that

ycol may be included. Such conpositions
will el kapan 4 thossofnkill ingbeertal | y contain at |east 0.1

w % of the. c 0 . Parent eral. .adm ni.stration includes . :
ot A AERE 5 65T RR ARG R LTS h o SpariGuirgh vivo or in

vitroﬁH{OatﬁrS}%H&hV cGhpRIHAS UTpieAus lay lealtBsiRl dfthe biological activities of a parent
i ntramuscul arly, intraocularl transepithelially,

compnindapay b¢ owgaedsed i;n@etmgdrgmleim of ¢hsi eqapound, and can be activated by
trati i nc

con B Yl PSR Bopeg e Siamptes of
prodfBANSe FiQEolipld [dRMORPS ,in CWhidh eRiéS o0 mcrellipid aneietis are provided as
injection, or injection at a site where treatnent is
substimshiseeh thehmoigtich.y keading rte dthe releasa pt Hee fiige tfhen fofr the glompound by
clea\%g At Hta%r grllzl eaﬁgxglﬁé %%L)?ph%ﬂﬂ%%uéctﬁ@yyt b?&lrugs of compounds of the
invention include the use of protecting groups which may be removed in vivo to release the
active compound or serve to inhibit clearance of the drug. Suitable protecting groups will be
known to those of skill in the art and include an acetate group.

As also indicated above, compounds according to the invention have utility 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,
microbial infection, elevated blood triglyceride levels and/or cardiovascular disease. Processes
for the manufacture of such medicaments will be known to those of skill in the art and include
the processes used to manufacture the pharmaceutical compositions described above.

A general description of the synthetic routes to the compounds according to the

invention will now be given. For simplicity, in all schemes, figures and tables which follow,
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which is pyrogen-free and has suitable pH, isotonicity
and stability. Those of skill in the art will be well
w@bdos/os26pr epar e sui tabl e sol uti ons using, forPErRATPI0&N00314
sol utions of the subject conpounds or derivatives
thereof. In addition to the-at-|east one conpound and
a carrier or diluent, conpositions according to the
R! mlhmrdsenﬂamaf(lf—k&)tlhﬂ{ed Mmm tefeasacchhridapersion i(withloy vathout a terminal

veterinariall pi ent, buffer,
6-O-ghosBiRq g1opP); U 8?8 P 1§F? lcﬁéén preservative or

anti - oxi dant or any ot@@ﬁergppﬁfcba{lrégnom to those of
skill in the art. It wll be appreciated by the person

Glycoxfzdesdteriﬂatw&saaf Hu&h(OFaSeandanM&dm be non- tOXI ¢ and

@E{ g? égrlv erfer r%ﬁé{ aq'}%ﬁagécgff)y gc?]%jv §8%i c{}lgo%aé:charlde (with or

W1th(§|ﬁ BeAhiAA d-@ep}[d%?ﬁ&gl@ﬁp)aﬂ Rcsdyl@iontihd @bnddiRing it with an appropriate
onposition: tha , erthe conposition is to be

alcolmxhrA wiigabde authoddk e loywip asidreaiatysed pr pmﬁeci éqga?l@ olon peracetylated

buf f | |
R

acceﬁcbpsiﬁ fequiréy, Shoh@% GBctivkl Qllyc@yl | doot wéedlfi 10 aerpnagﬂed e.g, the
about pH 5.0 to 8.0. nposi tions according t 1el

tnchlomp@nmmoiatecbﬁusaxsgcbtq m@pan@téled’dfﬁxl@ieﬁi dgiedivenls amhl7 (Sc eme 1).

addition to the at |east one conpound. Such

ingredients will be principally chosen for their

ef ficacy as anti-angi ogeniSchemstli - met ast ati c,

anti-inflammatory, anti-coagulant, antincrobial and

anti thronbotg a lents, and agents goffeittlve agai nst

el evat ed bl q I ycéP*ﬁ’d@'SiiCével Seo rdi ovascul ar

di sease, but &8 chosen for theiso Rcacy agai nst

any associ at ed condifion. A phar maceuti calr or

veterinary gPRROg tion according t h% i nvention wll

be adni ni st g5 gd dEN@)CBIb] ect in e|

prophyl actical ly effectlve or ath é ﬂ%ﬁl

effective ambunt as necessary for 18 Begoe Mgy

situation under consi deration. The 7a%ru§p2®W9Mﬁt of at

Van{g%?%ﬂg?? 1%/8%50 n?og‘sfl%rm 0 8\%«13 ﬁld Y ¥ Par@ suitable as donors, e.g.,

ne-course O

thio@fi¥sides,! hiides) rh-pémtéﬂyl deyesides) selcheglyadsides andllsweakilley in the art
of the condition bei na treated or the pr.ophyl

will resqgnirethat Sralcrighicrgfesganthe Paenaeit bystiaplaner Wgé?ds%ﬁhgds known in
the IRera%?écﬁ %Fe)@%lé B? uklhggn‘%ﬁljopnate thiol (or thiol derivative) or a known carbon

nucleophile (e.g., allyltrimethylsilane or an appropriate phenol) with a suitably activated donor.
The product can then easily be deacetylated and sulfonated. The product of the glycosylation
may be a single anomer (o or ) or a mixture of both anomers. Both the pure o and B anomers
and the anomeric mixture are suitable for subsequent transformations. This also applies to other
derivatives obtained through manipulation of the anomeric centre described in subsequent
sections. Therefore, where a single anomer is denoted it is implied that the opposite anomer or
a mixture of the two anomers is also claimed. It will also be clear to those skilled in the art that
the initially formed glycoside, depending on the nature of the aglycone, can be further
derivatized. As an example, if one uses 2-bromohexanol as the alcohol, the product can be
converted into an azide (18). This is an extremely versatile compound (Scheme 2) and may

further functionalized by, for example, cycloaddition with a compound containing a suitable
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be within the skill of the nedical practitioner or
veterinarian responsible for the care of the subject.
waysosi2by however, conpositions for adm ni st rBtT/an2a46/000314
a human subject will includebetween about 0.01 and 100
ng of the conpound per kg of 1bedy wei ght and nore
preferably between about 0.1 and 10 rrg/ kg of body
dipolmp@ﬂc Permativeburitie ezade tsan i bicredisad i to ennpoiset m@rhéhen further

T O S G

t he corrpounds i ncl udes salScheme@or di nati on conpl exes
with metal ions such as I\/h2+ and Zn2+ esters such as

in vivo,hydnelysabl gcoest‘?ers free acrg uctlomuo ases,
hydr,f)zt es Lewkcidpr odr g ounds havi @ikl C' gr oups
such™"as samsphat es a@¢c at es can for msalts. W tdervatives

al kal i ne or al kal i ne earth\nBLaFS/sqph as Na, K

and Ca, and with organig am nes such as triethyl am ne
and Tris (2-hydroxyethy am ne. Salts can also be
fornmed between conpounds with basic groups, such as
am nes, with inorganic F@Wd@msuch as hydrochloric
acid, phosphoric acid ot sulfuric acid, or organic

aci ds such as aceti CnGkflueCi tric acid, benzoic acid,

N-szn%gfb'eﬁv éjg or tartaric acid. Corrpounds havi ng bot h
rdirc an asi c groups can forminternal salts.
Esths IAnLbwid mr:msd:abﬂatsmdaereabt;(dr oxigh BMSOar beady | foc the azide 19

acid groups present in the conpound and an_appropri at,
(prectoamee\a%&m e Adernatiyely athe fhazide Hhean 058‘?4 ?F%‘rlus%%}’ Eij lmtlfﬁ formation

of thlte??? 1hOén geiol olgvaédab\rlg,uhm Q&n‘(@a{t deﬁnﬁ { h&ﬁg% So%r#r de can also be

erlva Ives O e co oun

usedt 36l inieenkdian féﬁﬂl&ﬁef)ir@tr@{ of tieshlyddsidey Or stothl@cyah&tég for example.
into the parent conpounds. Typically, at |east one of

The aidestsian be gepratectad andisulferatest asds nrcanbe sesiuped il aerjptaswith various
ressed | h npound and
acid 81;1888? tgc?tmw &be% ?%r?}é g?{sl %%ln%egf(sé%gn prodrug to the
par ent conpound or a netabolite thereof. Exanples of
prodrugs are glycolipid derivatives in which one or
nore |ipid noieties are pr¥fheB¥®d as substituents on
the noieties, leading to the release of the free form
of the conp%Mﬂd by cl eas mrthm&amenz haV|ng
phosphojy pase acti VItMo rug » mn Qof the
i nvention i HF#le the d%¥e0 protectlng groups mhlch
may be renoved in vivo to reN%ase t he
J 1. HBr/HOAc
2. NaN3
21 R = CH,OPh
22 R = (CH,)sNH-biotiny!

1
i 3

Agi&q&»« ;3—1:;%?» Acgco/y)&/ﬁ R
AcO 8 :
AcO \g/
20 23

Non-reducing end derivatives

Derivatization can also be accomplished at the non-reducing end, for example, by the
use of phosphorylated oligosaccharides (either individually or as a mixture) and derivatizing
through the phosphate group, e.g., preparation of phosphate esters or phosphoramides. Indeed,
suitable compounds can be prepared whereby the reducing end is also derivatized, with either a

similar or different functional group.
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active conmpound or serve to inhibit clearance of the
drug. Suitable protecting groups will be known to

wao bwsesab4 skill in the art and include an acetBECBAU2005/000314
group. As al so indicated above, conpounds according to
the invention have utility Fd3the manufacture of a
medi canent for the prevention or treatment in a )
mahering droasiiniesetibest thy investipyaonrliaiting exgmples af the compounds, their

Synt%gggﬁ%ﬁ&ggkfdh?#g%%gél% 113gc‘r"ﬁ”t:lr%((:)) ials é% ection, elevated

bl ood triglyceride |evels Eaggsles car di ovascul ar
di sease. Processes for the manufacture of such
Neutrebh’ban@mlgowcphalﬂée%nom to those of skill in the art

I
o B e o B SHEFF B BAP TRV RRSHH B\ 19
Manct@&m)LmM@ln () o-baviayt-betiocp M-S B Pat BMAPPSRITMan, and (11)
according to the invention will now be given. For
o~ D-Mamdlr—e]&)-(y-D -Mand[l > P ederklan-(1-Hgioeb- de-(l—a@b-@stJ clvere isolated
| ow, R1 repr e

romy ghp aRREhaHS BF £ e T CHCbFly b QTSR rihdhe extracellular

phosgeé]?iég@%ﬁ% @' AR NRR!LW@M@ 'B? IsWe & clubigh %ﬁfo%iat%gra%y according to

Procedures d ycoside déerivatives of
the 18eraturel p@e@ﬂms[ld]asAltﬂlmvﬂy cthe adigbsaachavidss 8all ‘were synthesized in a

step\%&??rlwlné@p I{mrﬁar ed % ]Ela |k ng[&xg% ob%%olgggﬁlg%r e 1 (see below).

gl @Oﬁuérﬁaﬁ% QH@ 1169t‘i‘ﬂefi‘§dt1’éﬁ Wis &?récﬂy%e@ﬂ’ﬂécp Pé)dc@éseACZO/pyndlne)
al cohol . A sui'table nethod is the Leni s acid-catalys

and the ipdimidiuale@brmadatad) nhg@saaclpeldeﬁc@obtedttydﬂ@hgiuom@ogaphy (silica gel)
acce e.g. to give 13 and 14.

th hol
andWQr‘gthé ane‘ﬁﬁﬂﬁ i Tllﬁe\l}lgx%i@eptor is required, a nore

I et ViofHey 9l§ﬁélaclﬂ QRe geﬁ@&?ﬁtddom%&uﬂ%rﬁ&ﬁr(w waled tdx@ctly in the
trichl oroacetim date is used to prepare the

next Bewméﬁmnd@nduahpnoelegs Y&reathan isplatsthefieshichronsyhenaphyl
= Bn 15 R = NH) CCl 3 14 R =
Genpeigpofiure i ot Cne

A solution of the peracetate in anhydrous methanol (0.1 M) was treated with a solution of

sodium methoxide in methanol (1.35 M, 0.2-0.6 eq). The mixture was stirred at room
temperature for 1-3 h (monitored by TLC). Acidic resin AG®-50W-X8 (H' form) was added to
adjust pH = 6-7, the mixture was filtered and the resin was rinsed with methanol. The
combined filtrate and washings were concentrated in vacuo and thoroughly dried to give the
polyol product.
General procedure for sulfonation

A mixture of the polyol and SOj-trimethylamine or SOs-pyridine complex (2 eq. per
alcohol) in DMF was heated (60 °C, o/n). The cooled (r.t.) reaction mixture was treated with
MeOH and then made basic (to pH>10) by the addition of NayCO3 (10% w/w). The mixture
was filtered and the filtrate evaporated and co-evaporated (H,O). The crude polysulfated
material was dissolved in H,O and subjected to size exclusion chromatography (see below) to
yield the sulfated product. When required, after lyophilisation the product was passed through
an ion-exchange resin column (AG®-50W-X8, Na" form, 1x4 cm, deionized H,0, 15 mL) in
order to transfer the product uniformly into the sodium salt form. The solution collected was

evaporated and lyophilised to give the final product as a colourless glass or white power.



10

15

20

25

17 R = PE&Q000- Ove Various other types of donors are
known in the art and are suitable as donors, e.g.,
wa hiosgseeosi des, hal i des, n-pentenyl gl ycosi deBCT/AU2005/000314
sel enogl ycosi des etc. Those skilled in the art wll
recogni ze that S- and C-gl yeddi-des can be prepared by
simlar or related nethods known in the literature,
Sizefeucluei)oarcbh‘@nbmguaph}g an appropriate thi oI (or thiol
rlvatlve a_kno car bo Ieo
BT iR pAEh oot eRty e BaRish oV aF Bl e Bisting i 0g om column
and Elﬂo'ixapité’ ofSlg MEkEE sanen Nig -HC%“ ‘ébllé?:ﬁﬁg tﬂi@ﬁm?@’ﬁf; I¥L) fractions.
deacetyl ated and sul fonated. The product of
Fractjbys oeyd ahalysedrdyr babehsiraigl eondant nhst SPQIU@g dmo CSlllca gel plates and

visugisglieh By Sl i anny etk ol bt iy oL by DG RERAL methyiene

bluettés@rlﬁflﬂ[ﬁ%b@&ﬁ wekBcBeckbS Sorafplty 8§ OBY @idiBése deemed to be free of salt
deri vati'ves obtai ned through mani pul ati on of the

weregprohest dnsl Iyephtilisedd ég theu 0@&% rﬁh&sms@qa ehundssgilfatepddy-products or other
orgag{]?gﬁraf f orn?%aqe[% Zn tn Iy 5 ar?lgﬁr%moluﬁtsd B{I]toél.? ge oiIteélf g?t%cted) an LH20

anofer
colu&f&hﬂﬁ&ﬁ%ﬁpléf (2&195 Qnf H@ioﬁ%d vJattervw Q ImBhEe, P nfh 9@1r vihi was applied
those skiTled in the art that the initially forned
to regloye dlxingd eomplefedsndi ng on the nature of the aglycone,
can be further derivatized. As an exanple, if one uses
2- bronohexanol as the al cohol, the product can be
FORYESIE € dtd el YniibsRZOL ‘i’.l%ufrllﬁinanﬁblo‘-hgbﬁac@li‘aﬁdésr(sfﬁb Yrom Pichia.
versatile compound (Scheme 2) and may further
functionalized by, for exanple, cycloaddition with a
conpound containing a suita @Epol arophil e.
Alternatively, the azide & reduced to an am ne
and then further funct?%@ ' for exanple, by
al kyl ation, acyl ation, 4- conpopent Ugi condensation

etc. Scheme 2 Lewis acid 'g e @ va ves 18
Cycl oaddi tion nore deri veﬁ@% nked Derivatives

BnO

OBn
24

Benzyl 2-0-(3-0-Allyl-2 ,4,6-tri-O-benzoyl-o-D-mannopyranosyl)-3,4,6-tri-O-benzyl-a-D-
mannopyranoside (24)

A mixture of 3-0-allyl-2,4,6-tri-O-benzoyl-o-D-mannopyranosyl trichloroacetimidate
[26] (902 mg, 1.21 mmol) and benzyl 3,4,6-tri-O-benzyl-a-D-mannopyranoside [27] (723 mg,
1.34 mmol) in 1,2-DCE (10 mL), was stirred in the presence of mol. sieves (1.0 g of 3A
powder) under an atmosphere of argon (30 min). The mixture was cooled (0 °C) with
continued stirring (10 min) prior to the addition of TMSOTS (219 pL, 1.21 mmol). After some
time (10 min), EtsN (100 pL) was introduced and the mixture was filtered. The solvent was
evaporated and the residue subjected to FC (10-50% EtOAc/hexane) to yield the tribenzoate
(24) as, a colourless oil (1.14 g, 84%). 'HNMR (CDCl;) § 3.67-3.81, 3.88-3.95, 4.06-4.15,
4.30-4.35 (4m, 12 H; H-2'-3'-4'-5"-6al,-6b",-3",-5" -6a",-6b",0CH,), 4.94-4.70 (m, 7 H;
CH,Ph), 4.84 (d, 1 H, Jap 10.8 Hz; A of AB quartet), 4.93-4.96, 5.04-5.09 (2 m, 2 H; =CHy),
5.02 (d, 1 H, Ji2 1.9 Hz; H-1%), 5.24 (d, 1 H; J; 5 1.9 Ha; H-1"), 5.59-5.69 (m, 1 H; =CH), 5.72
(dd, 1 H, J53 3.1 Hz; H-2"), 5.75 (dd, 1 H, J34 9.8, Ju 5 9.9 Hz; H-4"), 7.09-7.58, 7.97-8.06 (2
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From 12, Lewis acid catal ysed reaction with TMSN3
| eads to the azide 19 (predomnantly a).
w@\dosnosebd vel y, the b-azide 20 can be fornmed PCT/AU2005/000314
exclusively by initial formation of the a-brom de
foll owed by di spl acenent w thS NaN3 (Scherre 3). The
brom de gan al so be used as an intermediate for the

m, 3piEpanat TGANMR (DTG § 66S0d6H4DH(2 &&-ﬁnﬁc)aaﬁ&e@e@ 1f70$9.31, 69.46,

o0 L ATR) S0 15 BE A58, AT 5 AP RECHEFA B el bonat a8 st o

CHzlﬂg' o, 9’ﬂk@rzll)d9§ 5, 09906(9(1@ .18 se7les=Cci, Pl YT.o61B8 am(mye =CH, Ar)
. Uction 1 2 Lewis acid 2 -
165. fflatléSEQ 1%6:42(3132@%@)2 R = (CH2)5NH- bi otinyl 1.
reduction 2. acylation ' 20 23 Non-reduci ng end
derivatives Derivatization can al so be acconplished at
t he non-reducing end, for ex@eple, by the use of
phosphoryl at ed ol i gosacchar\dgg? (either individually
or as a mxture) and deOrvVQtizing through the
phosphate group, e.g. p?% ratinon of phosphate esters

or phosphor ani des. Indeed it apl e conpounds can be
prepared whereby the redg%% this also derivatized,
with either a simlar or tBib functi onal

group. Havi ng broadly described the |gnventl on,
non-limting exanples of the Qarrpounds their
nthesis, and their biological activities, wll

Bensyé ngh(%»ﬂzé-wpheegowrlaanﬁanaqyl)g%éécf@hgrbmﬂgm-
mannopyranoside (25)

PdCl, (40 mg) was added to a solution of the allyl ether (24) (1.09 g, 0.97 mmol) in
MeOH (10 mL) and 1,2-DCE (10 mL) and the combined mixture was heated (70°, 40 min).
After the time, the solvents were evaporated and the residue subjected to FC (20-30%
EtOAc/hexanes) to yield the alcohol (25) as a colourless o0il (0.96 g, 91%). 'HNMR (CDCl) &
3.68-3.81, 3.97-4.06, 4.32-4.71 (3 m, 18 H; H-2",-3"-4' 5" -6a',-6b',-3" -5",-62" -6b", CH,Ph),
4.84 (d, 1 H, Jap 12 Hz; A of AB quartet), 5.05 (d, 1 H, Ji5 1.9 Hz; H-1%), 5.26 (d, 1 H; J;2 1.9
Ha; H-1%), 5.61 (dd, 1 H, Jy3 3.3 Hz; H-2"), 5.67 (dd, 1 H, J34 9.8, Jas 9.9 Hz; H-4D),
7.13-7.40, 7.48-7.59, 7.98-8.06 (3 m, 35 H; Ar). “CNMR (CDCls) & 60.61, 63.32 (2 C;
C-6',-6"), 69.06, 69.12, 69.25, 69.44, 70.45, 72.14, 72.65, 72.77, 73.48, 74.79, 75.48, 75.47,
76.23 (13 C; C-3'-4.-5% 21 31 41 51 OCH,, CH,Ph), 79.66 (C-2"), 98.34, 99.40 (C-1'-1™),
127.70-138.47 (42 C; Ar), 165.97, 166.36, 166.97 (3 C; C=0).

OBz
OBz
BZO Q oBz
AllO OBz
BzO~ -Q
0

0
BnO
BnO -0
BnO

26 OBn
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(a) The manno-oli gosaccharides (8) a-D Man-(l -

>2)-D-Man, (9) a-D-Man-(I - "3)-a-Dvan-( 1 2)-D Man,
W@ 1@5/08526% Man- (1 (r) 3)-a- D Man- (1 Q) - a- D- Man- (| PCT/AU2005/000314
2)-D-Man, and (11) a-D-Man-(I - "3)-a-D Man- (!l

3)-a-D-Man- (I 3)-a-D-Man- (1 -16>2)-D Man, were isol ated
fromthe neutral fraction of the mld aC|d cat al ysed
Benzyy afQH[(93034161‘1-2,41,6-tEMOFImm@Dyltﬂﬂ-Qrmphngmrr@naMhﬂ~f>$b(2\,4?6 -tri-O-

st 0 5 G
1%1 ¥.0 taﬁgt _Shi0PS oM 8)1 Q8 -BanhbpWah6s fl] trich oroacetlmldate
synt esi ze in a stepse mann chart

from no osac

(742li>ﬂyg | doIngnidipaks ths aﬁ:@ﬁ@lr (2!5¢c(9ﬁ)fhmgx arid rambdl)( med 2HBCEV®10 mL), was
(b) Alternatively, the n raI f actlon was dlrectI%1
stlrresic@ttylpactr@ssmewéé@,@ Aevey gcﬂ pPeMdet hEndeR gn\ateggsthere of argon

(30 r@ﬁﬁ aﬁ% }O{lé)?%lg dwgi( &%‘f@cﬁ@w@ vin %géécggt?ﬂn? xl(f Jnﬁ'??pnor to the addition

of TMsro%lqt(hxl Lo, te mesh). shea soﬁﬁ:) tith® (BatiMe Etap pchﬂ) Was introduced
peracetyl ated mxture from (b) was used directl

and uhn mikieraeas figersgd. dind sokvent; wasi sveperatedng dirctesidpe rs’echcﬁedﬂo FC (10-

o P DT R AT .25, o,

'H NVIRYEDRS 785 hany, 3(68-4Lod4, mzvnea(mg Mm ;) aoﬂsut 86)(6 m, 26 H;
of sodj um net hoxi n t ang)I n]' 3§H 2-0.6

H-2 e 4w koak-6blyss, 5? tGar e6b aﬁ -oonba 6 r,zﬁ(&Ha =f(2iﬁz, 1_1}& h), 5.04 (d, 1

H Jlfﬁfﬂ;dzw%ﬁf‘zd%@%@o s Lo HE D A G L Tl 1, 528 @1

I 1 b 12 - @Iﬁf S35 us i) 1VRS=CH)) SeT-%igh tmretiamal’, 2M™& 92 (dd, 1 H,
mbi néd fi t ate and washi ngs were concentrated in

J34 9vﬁdm,99 Bitz; tHEré D0-7.6dr 7-80+8t18 (§imues OtieAol yol product .
Ceneral procedure for sulfonation A m xture of the
polyol and Sq 3 -trinethylam ne or SO3 -pyridine

conplex (2 eq. per alcoh ?z in DM was heated (60 0OC,
o/n). The cooled (r.t.) on mxture was treated
wth BzO OBz
HO -;j OBz
BzO~

BnO

BnO
BnO

27 OBn

Benzyl 2-0-[(2,4,6-Tri-O-benzoyl-o-D-mannopyranosyl)-(1—3)-(2,4,6-tri-O-benzoyl-o-D-
mannopyranosyl)]- 3,4,6-tri-O-benzyl-a-D-mannopyranoside (27)

PdCl, (40 mg) was added to a solution of the allyl ether (26) (394 mg, 241 umol) in
MeOH (10 mL) and 1,2-DCE (10 mL) and the combined mixture was heated (70°, 60 min).
After the time, the solvents were evaporated and the residue subjected to FC (20-30%
EtOAc/hexanes) to yield the alcohol (27) as a colourless oil (317 mg, 84%). 'H NMR (CDCls)
§ 3.67-3.82, 3.91-3.99, 4.01-4.21, 4.29-4.71 (4 m, 21 H; H-2"-3'-4-5" -6a" -6b" -3" -5" -6a",
-6b"-3" 5™ 62 -6b™", CH,Ph), 4.83 (d, 1 H, Jas 10.9 Hz; A of AB quartet), 5.03-5.05 (m,
2 H; H-1%,-2"), 5.25-5.28 (m, 2 H; H-1"-1"™), 5.63 (dd, 1 H, J34=J45 9.9 Hz; H-4"), 5.77 (dd,
1H, Ji22.0,J3 3.1 Hz; H-2™), 5.92 (dd, 1 H, J34 9.7, Ju 5 9.9 Hz; H-4"™), 6.99-7.62, 7.80-8.16
(2 m, 50 H; Ar).
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MeOH and then made basic (to pH>10) by the addition
Of Na2CO (10% wW w). The m xture was filtered and the
w0 pdosios2e4 evapor at ed and co-evaporated (H2O . AEEATR096O00314
pol ysul fated material was di ssolved in H2O and
subj ected to size exclusion-¢hromat ography (see bel ow)
to yield the sul fated product. When required, after
| yophi lisation the product was passed through an
I on-exchange resin col umyd,AGr)-50W X8, Na+ form 1x4

cm deioni zed H2O, 15 o order to transfer the

product uniformy g -godi salt form The

sol ution col |l ected waKo e@pand | yophilised to
)

give the final product asg ess glass or white
power . Si ze excl usi on chromat o Si ze excl usion

chr omat ogr aphy was perforned over ZCl P-2in a
5x100 cm colum and a fl ow r ag®0 8 mb/mn of 0.1 M
NH4 + HCO8 ", collecting 2. 8n 8 nL) fractions.
Fractions were anal ysed for c&%0 ydrate content by
spotting onto silica gel plates and vPBualisation by
charring, and/or analysed for pot%-charged species by

Ben 8OOy T S AT LA ok B madi ooy i @2 33 G tr-0-
ben%);yﬁ&-minaiﬁﬂobyy&ﬁfo@¥ppq-eg)-M6Jtmoomehk@q:bc-nmahh@pﬁaﬁe@l)]-3,4,6-

the presence of undersul fated by-products or other
tri->b gaayl-o-B-ahanmpyramesidean(28) (normal |y only smal |

T RN —
3.5 m i al I ; .
e ey —
in thepR&tendd dfapsiasietiar (1 de sag & A pofvd@uitie hinatmBephewd of argon (30 min).

2-0-(3-O0 Alyl-2,4,6-tri-0-benzoyl - . ) .
The mimwmmq%@gymth gontigied stirrggyd Azgin) prior to the addition of TMSOTSf

@5 .S ight 2AAE o e @ 0l S 0 ey eyt and the miture

Wastﬁlitéig'({l.or PRE do1vant Al 8s [48D0rkt@8 2 thel réddudmijeadd to FC (10-50%
benzyl 3,4,6-tri- O benzyl-a-D-mannoryranosi de [27 :

EtOAd/R8xamg) tolyiskl theolonabenzoate (2R)Es( 2@elourlessasil £173med%4%). HNMR

cpeh§ LR 6o™Pbo, 3108YEPs, (449.494°"4 8 68, 4.73-477 (6 m, 30 H;
H-2'-3" 41 51 6 aI’_6bI,_3II,_5H’_ 6a'l -6b™ -3 5T g Al _6b™ 31V 5™V 6oV _6b1Y, OCH,,
—=CH,, CH,Ph), 4.83 (d, 1 H, Jaos 10.9 Hz; A of AB quartet), 5.01-5.04 (m, 2 H; H-1',-2™),
5.19-5.23 (m, 1 H; H-2"), 5.27-5.40 (m, 4 H; H-1,-1"-1", =CH,), 5.61 (dd, 1 H, J34=145 9.9
Hz; H-4™), 5.77 (dd, 1 H, J12 2.0, Jo3 3.1 Hz; H-2Y), 5.90-5.96 (m, 2 H; H-4",-4"), 7.01-7.56,
770-8.16 (2 m, 65 H; Ar).

OBz
OBz
BzO Q. oBz
HO OBz
BzO~ -Q
2
BnO 0
BnO -Q
BnO
OBn
29



10

15

20

25

powder) under an atnosphere of argon (30 mn). The

m xture was cooled (0 0C) with continued stirring (10
WOrRes/0gpR260r to the addition of TMSOTf (219 nlL,PAT/A12005/000314

nmmol ). After sonme tine (10 min), Et3N (100 nmL) was

i ntroduced and the m xture wd8-filtered. The sol vent

was evaporated and the residue subjected to FC (10-50%
Benﬁﬂwv‘[fﬂ%‘%éﬁﬁ)l Q—bemmﬂ-@c-nhnannqptyemal)f(l(—@9(2;456 tii-0-benzoyl-ai-D-

colourless

mangopycAposiI-0 B GG O DEr kS S: DS TOPTE A Dl 4% trirO-benzyl-
a-D-jidpopYiagc Z“de B “Gen), 4 Ba (d, 1 JAB108 to.

A PHCEEQG lﬁ?g')tvﬁds) addéd 9«? a%oﬁﬁlongofgge 5&91%1:5& 28) 5155 mg, 70 4 ymol) in
MeOH @ 11>12)1a191 M-DQE (5me) Hngahe . c@glbelmi ml)ﬁme_@ag 11e$ed?;(70° 40 min).
Afteg qgl t%%e t 56?1'\1Ents piye&i ﬁva%%r:!iffg dggh ( ge%gi}le s%)éec?%to § (20-40%
EtOAk/hé¥anes JtS TR AESHOD) 2«,?6@@16(811)%%&»&; 49 (ng 6@4@\ IWMR (CDCls)

68. 63, 7, 69.31, 69 1. 08I . I - m
8 3.613682, 379@ 4;@0, 424458 Gmeol6 ¥5. 1380130 8 -6 6b 3 -A'x6a",-6b",-3

oo 38, SO0 CLBPR) 94 S G 1), 98252, 198 B0 g, 4.

@, Jgf;hl 8 H&) H- ﬁgﬂt ﬁil(ddlq5H6%2 186.423(130% HGHG) 5. BepgWl H, J;, 1.5 Hz;
H-1 a%li%?aﬂddobﬁr erm%,w J}za@ %Hs, Hr3").5. BeA291(m, 2 H; H-1"-1V), 5.46 (dd, 1 H,

0 0 TR 1 ) U2 AOTRS 6 A )

701L7156\/HQ‘8$1@(M6§MA&)2 DCE (10 niL) and the conbined
m xture was heated (70, 40 mn). After the tinme, the

sol vents were evaporated and the residue subjected to
FC (20- 30% Et CAc/ hexanes) oh©o yield the al cohol (25) as
a colourless oil (0.96 g{ 8499. 1H NWR (CDC 3) d
3.68-3.81, 3.97-4.0Q08¢ B 71 {3 m 18 H,
L-21,-3i,-Ai,-5i,-6 Ac -5 dBz-6 1,-6h11, CH2Ph),
4.84 (d, 1H, JA B 12 Hz; artet), 5.05 (d,

1H JI 2 1.9 Hz; HI 1), 5. H JI 2 1.9 Ha;
H1 11), 561(dd 1 H, J2 3 3.3 $ 211), 5.67 (dd,

1 H J3,49.8, J4,5 9.9 Hz; HB ,813740
7.48-7.59, 7.98-8.06 (3 m 3BOH 13C NWR (CDC 3)
d 60.61, 63.32 (2 C C-6\-6\ 88" , 5 .12, 69. 25,
69.44, 70.45, 72.14, 72.65, 72.77, 73.0438, 74.79,

75. 48, 75. 47, 30

Benzyl 2-0-[(2,3,4,6-Tetra-0-Acetyl-o-D-mannopyranosyl)-(1—3)-(2,4,6-tri-O-benzoyl-o-
D-mannopyranosyl)]-(1—3)-(2,4,6-tri-O-benzoyl-o.-D-mannopyranosyl)-(1—3)-(2,4,6-tri-
O-benzoyl-a-D-mannopyranosyl)]-3,4,6-tri-O-benzyl-o-D-mannopyranoside (30)

A mixture of 2,3,4,6-tetra-O-acetyl-a-D-mannopyranosyl trichloroacetimidate [28]
(39 mg, 78 pmol) and the alcohol (29) (85 mg, 39 pmol) in 1,2-DCE (3 mL), was stirred in the
presence of mol. sieves (100 mg of 3A powder) under an atmosphere of argon (30 min). The
mixture was cooled (0°) with continued stirring (10 min) prior to the addition of TMSOTf
(14.2 pL, 78 pmol). After some time (30 min), EtzN (100 pL) was introduced and the mixture

was filtered. The solvent was evaporated and the residue subjected to FC (30-60%
EtOAc/hexane) to yield the tetraacetate (30) as, a colourless oil (85 mg, 87%). 'HNMR
(CDClI3) 6 1.82-2.04 (4 s, 3 H each; CH3CO), 3.67-3.95, 4.05-4.72, 4.82-5.03, 5.21-5.28, 5.69-
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76.23 (13 ¢ 0-3*,-5",-2",-3",-4" -S11, OCH2, CH2Ph),
79.66 (C-21), 98.34, 99.40 (CIM 11), 127.70-138.47

W@ 20508526¢ ), 165. 97, 166.36, 166.97 (3 C C=0 PEEADN05/000314
2- 0-[(3-0-Ayl-2,4,6-tri-0-benzoyl -
a- D- mannopyr anosyl ) - (| (r)3)—-192 4,6-tri-0- benzoyl -

a- D- manno n I 6- 1t i
5. 504nm4&&hridfi¥{"2r£§‘?f % 2%4” I?ﬁr,x QPYZPh) 7.01-7.56, 7.68-8.16 (2 m, 65
H: Oallyl-2,4,6-tri- benzoyl a- Dmannopyr anosyl

A(I}'i chl oroacet| mdate (742 ng, 1.01 mml) and the
Gengt41 Protedut Xox E@ﬁrdmtloﬁ .o 4hém11inhobligdsaaeﬂ3@&1e6 123]12)7, 29 30)

was stirred in t resence of nol. sjeves

3ApbRdERgll piege f & lammé%sp%f’é‘ﬁé tQf SRR O(fébe rﬁt@})enﬁ‘h gther (25, 27,

29, Zm))r:i;j li\g?ﬁ)fg?ﬁltdof’ﬁt glgel ﬁ%%hé¢n1%wgf&\?yfgg%gﬂ . { ,n&afl 1R frer this time,

the mixhire wA§ heutradioedewith I’m)WekOSOﬁ&quuﬂI-EN f(éril{)ﬁ)ndrﬁ)temé.s The solvent was
i ntroduced and th re was fllter The sol vent

evappeRicd P roar BT bcand, Heeds tibjhsc 5t Bl reactipp. without further

punﬁgi{ bt OAc/ hexane) to yield the hexabenzoate (26) as, a

ourless oil (1.26 g, 90%. 1HNWR (CDA3) d
3. BR) Bd(®d]), 31086 -04.@)6yashdded tb 230lutdorB3eE the crudle prodic7fom (A) in THF

and ﬁz pon@pmn& ln%lp 2A6e§g1'[ (SQS EIIL) a§f1|the g(l')rfqbinég Fl?ixwéeb jas vigopqusly stirred
under’ }%Jd?ogeﬁad_go 15?1113 h) Oszztf;eieg tﬁg'gme Qﬂ%Pﬂﬂ))@ué V%s ﬁﬂerea a!ﬂd the solvent
evapdzated—l— 7 h&)r¢51®62\6as( :st;bJeI:tdd to}-gell ’ﬂltla)tlonschz(angté;gra’phjq(B1ogel P2 H,0; 60

ml/h?é)lt?)%%lgﬂig E%gﬁoghltsgtiq_nﬂfaw Qﬁ%o%ﬁgégﬁclﬂ(a&\gb (§SEB as 3 cglourless powder.
Congnoﬁnds] §-13 Wer itniticht i Al respoctOro Ahbde isdlad-fPordk Ihd 2icdkia hydolysis as
Ar). 27 Benzyl 2-0-[(2,4,6-Tri-0-benzoyl -

descalbﬁﬂﬁmqmpyranosyl) (I (r)3) (2 4,6~tri-0-benzoyl ~

a- Dmannopyranosyl)]- 3,4,6-tri-0O benzyl -

a- D- mannopyr anosi de (27) Pdd 2 (40 ng) was added to a

sol ution of gkRsmpld 2 Beal yéodfie flodphlfate (PES00yOl ) in

MeOH (10 nlL) and 1, 2- 10 nm.) and the conbi ned

m xture was heated (70, 60 mn). After the tine, the

sol vents were evaporat gd_ang. the resi due subjected to

FC (20-30% Et OAc/ hexane o yicetd the al cohol (27) as

a colourless oil (317 A%, .°$‘HNI\/R(CDCI3) d

3.67-3.82, 3.91-3.99, 4.0T%0 4.71 (4m 21

H. H.-2\-3\-4\-5\-6al - 6b\ - 3i \*% 063eLI

-6bp, - 3pl, -5pl, -6alp,-6bl p,“M 4.83 (d, 1 H,

JA>B10. 9 Hz; A of AB quartet), 5.03-&c05 (m

12

Peracetate 12

The pentasaccharide 11 (1.03 g, 95% MS5), sodium acetate (1.2 g) and acetic anhydride
(50 mL) were heated, with stirring, at 140 °C overnight under a drying tube. The mixture was
cooled to room temperature, evaporated to dryness, taken up in EtOAc, washed with brine (x3)
and subjected to flash chromatography (40 g silica gel, 80:20 EtOAc:Hx) to yield 810 mg of
peracetate 12 as a glass along with less pure material. 'H NMR (400 MHz, CDCl3) § 6.14 (d,
0.84H, J=2.0, aH1%, 5.71 (d, 0.16H, J=10.9, pH1"), 5.30-5.10 (m, 8H), 5.00-4.85 (m, 7H),
4.25-3.70 (m, 19H), 2.20-1.90 (m, 51H). HRMS calcd for Cs;HgsO4s3 [M + H]" 1543.4623,
found 1543.4599.
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2 H HI1 1, 11), 5.25-5.28 (m 2 H HI p,-I ffl),

5.63 (dd, 1 H, J3,4 =J45 9.9 Hz; H4p), 5 77 (dd, 1
woH2003085284 0, J2 3 3.1 Hz; H21), 5.92 (dd, 1 HCDApPZ005/000314
9.7, J4 5 9.9 Hz; H4l), 6.99-7.62, 7.80-8.16 (2 m 50
H, Ar).28 Benzyl 2-0-[(3-0-ARDyl-2,4,6-Tri-0-benzoyl -

a- D- mannopyr anosyl ) - (IaérziS)- 2,4,6-tri-0- )
Genpeal pogeedarOforedinent glyeasd 9o peracetylated oligosaccharides:

ol R 2 0 TIPSRl B0 2 v

added-the alcbid1 <8 ef). 6t omeDcaley) Zlﬁylll amdubl GreoNalRyd3Y0 343 was added. Boron
trichl oroaceti m date 3102 ,. 138 nmol)) and_ the

triflupride l§tierate 4 e 135 adged gad gle%p)re lvxﬁls stizeppder @n gmosphere of argon
at 6(2@6 r%\t/Zé C)e P(ﬁr%te %3 Hprﬁlﬁo Eug? févao oglfégﬁﬁﬁég%%ﬂ%lﬁ@syﬁs added. The

mixtie<ivid 8iluRa i Hféﬂlo(r&ﬁleﬂwﬁ& viaehdd Wit Gat tagl kédi@m(chebonate and dried
rior to the addition of TMSOTf (25 nmL, 138

(arﬂlrng) )a).Af Ehsr drmlumqmwea diltgred)andpihg aka g@shad) with gdichloromethane.

i nt t e e

The (b4 ABfaRC L R a8 i elllsol i Bt 4 Mogpritied by

flastEt KOS a bR E) (silfbay gfldibnt féﬁltlﬂﬁnﬁfﬂerhémieeE@&) 66sto &4) to afford the
colourless oil (173 mg, 94% . 1HNMR (CDC 3) d

desirgd ghycgsidg aftgr @rporaton aud duying upger mghza%lm 4.48- 4. 68,
4.73-4.77 (6 m 30 H, H21,-3l,-41,-51,-6al,-6bl,-3p
-5||,-6a|I,-6b||,-3|||,-5p|,-6ara

-6bm - 31V, -51V, - 6al V, VorROCHR =CH2, CH2Ph), 4.83
d, 1 H JA B 10.9 HzZ 90 QELNB @Glartet), 5.01-5.04 (m

(

2 H HI\-2m, 5.19-5.23 (R~ Q H2p), 5.27-5.40 (m
4 H HI 1,-! 11,-! 111, = o 0464 (dd, 1 H J3,4 =
4,5 9.9 Hz; HA4lIV), 577 (dd,, d1 2 2.0, J2,3 3.1
Hz; H2IV), 5.90-5.96 (m 2 HaAc y-4lp), 7.01-7.56,
770-8.16 (2 m 65 H Ar). 29Benzyl
2-0-[(2,4,6-Tri-0-benzoyl - BD mannopyr anosyl ) - (I -

sflleq3t ri - O benzoyl - a- Dmannopyranosyl )] -( |
-(2,4,6-tri-0-benzoyl -
a- Dhqgmmpyglatacnn‘gfya; p3rf@med gisingj 120anderengyl-alcohol to give the product (13)

o oSl URORCRE THER Al e seonhats BHOR 4804 bR coor, 400

MHZ)5 ¥B5H. 175(n’i”—9H gLy, 525d3§l£2 (n’i g1, 520004 8B @mS 8RR N6Y(AB quartet, 1H,
M xture was heated (70, n).
J=11.8) and 4.50 (AB quartet, lH J= 11 8 PhCH,0), 4.27-3.74 (m, 19H), 2.14(4), 2.13(5),
2.13, 2.10, 2.08(4), 2.07(9), 2.07(6), 2.06(9), 2.06(6), 2.06 (2x), 2.02, 2.00, 1.99, 1.97, 1.94
(15s, 48H, 16 x Ac); °C NMR (CDCls, 100 MHz) & 171.0, 170.5(3), 170.5(1), 170.5(0), 170.4,
170.3, 170.2, 170.0(4), 170.0(2), 169.8(9), 169.8(8), 169.7, 169.6, 169.5(6), 169.4(6) and 169.3
(total 16 x CO), 136.1 (ipso-CgHs), 128.5, 128.2 and 127.9 (o, m, p-CsHs), 99.2 (2C), 98.9,
98.8, 97.3 (5 x sugar-Cl), 76.7, 75.1, 74.9(9), 74.9(7), 71.1, 70.9, 70.8, 70.2, 69.7, 69.5(9),
69.5(6), 69.4(2), 69.3(7), 69.2, 68.6, 68.3, 67.1, 66.7(3), 66.6(7), 66.1, 65.5, 62.4, 62.1, 61.9,
61.6 and 60.2 (26C, 25 x sugar carbons excluding 5 x sugar-Cl and benzyl CH,), 20.9,

20.8(2), 20.8(0), 20.7(8), 20.7, 20.6, 20.5(4), 20.5(1), 20.4(9) and 20.4(6) (10C, 16 x Ac).

3
_B
%
' 3o
?
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After this tinme, the solvents were evaporated and the
resi due subjected to FC (20-40% Et OAc/ hexanes) to
wQ@r@bashe al cohol (29) as a col ourless oil (9FCTYHP2005/000314
64% . 1H NMR (CDCl 3) d 3.67-3.82, 3.90-4.10, 4.24-4.68
(3 m 26 H -21-
H21,-31,-41, -5, -6al, -6bl,-311,-511,-6all,-6bll,-3m
-5l p, - 6al p, - 6bm ?,IO%S(’j 51V, -6alV,-6blVv, CH2Ph), 4.84
(d, 1H, JA>BIY A oPXAB quartet), 4.86 (d, J 12
H, dx12 1.8, J2 3 3.1 Hz;

1.8 Hz; H1 1),

H21), 5.03 (d, 1 % H1loY), 5.22 (dd, 1
H J12 2.1, J2326Hz H 7- 3. (m 2 H
H11,-11V), 5.46 (dd, 1 H, J3 4 9t 8.9.9 Hz;
H4lV), 5.79 (dd, 1 H, J2.3 2.9 H? V), 5.90-5.96
(m 2 H H4p,-4lp), 7.01-7.56, 7.68-BA6X2 m 65 H,
Ar). 30 Benzyi 2-0-[(2 34,6 Tetra-d‘-g&lQh

a- D- mannopyr andS3A0P X[ SPNePf H( 2, 4, 6-tri - 0- behzoyl - a-
D- mannopyranosyl )]-(1- (r)3)-(2,4,6-tri-0- be?‘??oyl

Beniyl yﬂ:ﬁﬁﬂ@pﬁfy@ﬁﬂ‘ﬁws dsloe) >3)-(2,4,6-tri- O benzoyl -
yranosy 6-tri-0O benzy

yiBa@si é@ce@@e% (RRMY r‘@kiﬁif Yor polyol Ci7HsyOps [M + HJ'

919. ?%9966 ﬁffng}c% g%%??@)gﬁ@t %?@jﬂ@? %@&Sﬂéf %n%e)neral &)t(g(ﬁ:dures to give the
prodabtqmsﬂoj 293 whab powder3 96 mmg )44%1 'n, mmecﬁ 400)MH299($7 35-7.26 (m,

tirred in the presence o si eve

SH, ﬁoﬂde? $2 (hdéb, éﬁoé@nﬂé,pheﬂ@)o?r 2@@&&@3029% rﬁ)nfl4 théH J=1.6), 5.05

o TR0 SRR ) 21 L KSR G5EIBAUR o, 43256

(m, T7E); °C RIMIR(DSOTE0G MPEZ) (33700, 29, 5EH 30N4 ( 1801, M00.568% 100.5(6), 100.2,

i ntroduced and the mxture was filtered. The sol vent
97.9:R% 8 cxoeh Jb . d8.6ah (e’ T.48).ddet, I8 éTd ®B.0.0/27 7(2370 T66941.3,70.7,

oSSR et P 08 WA NGO

1.82-2.04 (4 s, 3 Heach; CH3CO, 3 67- 3. 95,

4.05-4.72, 4.82-5.03, 5.21-5.28, 69-5.50 m43H
H1(tm), -2HEvample§ Ogilglyseside pdawlfate(

7.01-7.56, 7.68-8.16 (2 m 65 H Ar). General
Procedure for Deprotection of the

Mannool i gosacchar prebes ¢25, 27, 29, 30) (A A small

pi ece of sodium 8. a solution of the
tetrabenzyl ether ZZSAco 30) in MeOH and THF and
t he conbi ned m xture vvas ®d (r.t, o/n). After

this tine, Aco/%?%
AcO

N N N N

0/

14

Octyl glycoside 14

The glycosylation was performed using 12 and octanol to give the product (14) as a
colourless gum, 207 mg, 66% (Rf = 0.41, hexane-EtOAc = 1:3). 'H NMR (CDCls, 400 MHz) &
5.23-5.09 (m, 8H), 4.96-4.82 (m, 8H), 4.23-3.71 (m, 19H), 3.59 (dt, 1H, J= 9.4, 6.8, OCH,R),
3.35 (dt, 1H, J=9.4, 6.8, OCH3R), 2.11, 2.10(2), 2.09(8), 2.06, 2.05, 2.04(4), 2.04(1), 2.03(8),
2.03, 2.02, 2.01, 1.99(3), 1.98(8), 1.96, 1.94 and 1.90 (16s, 48H, 16 x Ac), 1.52 (quintet, 2H, J
= 7.2, CHp), 1.27-1.18 (m, 10H, (CHy)s), 0.80 (t, 3H, J= 7.2, CHz); *C NMR (CDCls;, 100
MHz) & 170.4(0) (2C), 170.3(8) (2C), 170.3, 170.2, 170.1, 169.9 (2C), 169.8(2), 169.7(5),
169.6, 169.5, 169.4(4), 169.3(5), 169.3 (16 x CO, 3 overlapped), 99.1 (2C), 98.8, 98.7, 98.0 (5
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the m xtuire was neutralised with Dowex 50X8 resin
(H+) formand filtered. The sol vent was evaporated and
wa@e esoswgiasat ed (MeOH) and used in the foll ow ngPCBAT2G06/000314
wi t hout further purification. (B) Pd(OH)2 (10% on C
was added to a solution of tBe-crude product from (A)
in THF and H2O containing a little AcOH (50 DL) and
x supireCEpMiheth.On 748G WIS gbPoleBy 78(7 r/Pdd a(), 69.4(7), 69.3(0),

6920 e 5P 84100 T DS FOBID R e 402 3618 and 615

I 1 i C 224 (6
(250& @&ggﬁ g%b%?e%ﬁ%%&%fﬁreﬁﬁtogﬁg (L‘Hf@) QP 15CH0 QIVBS QISP S .9, (

X octﬂdﬁlfu),l 26AB),aH). 7Oh 2 he([@ ) 629).6, g’&ﬁ)siac?@h‘&ii) dé. 4((8) 121))3(3)5 28.3(7) (9C, 16
col ourl ess powder. Conpounds 8-11 were identical in
XAChllﬁ-Sﬁé%?%]c?gh)t o those isolated fromthe Pichia
hydol ysi s as descri bed above. Exanple 2: Benzyl
gl ycosi de polysulfate (PG00) 12 Peracetate 12 The
pent asacchar K X1 (1 03 g, 95% Mb), sodium acetate
(1.2 g) and*®LRLl ﬁydrlde (50 n.) were heated, with
stirring, at 1400k rni ght under a _dryin tube. The
m xture was cool ed Lo Fpem t enpeP&A5} & = & bted to
dryness, taken up jg c, washed wth brine (x3) and
subjected to flash & tography (40 g silica gel,
80: 20 Et CAc: Hx) to yield®lopgohperacetate 12 as a
glass along with less pure material. 1H NVR (400 MHz,
CDdl 3) d614(d 0.84H5 J = 2.0, aH 1), 5.71 (d,

O 6H 49, hH ;
8 tnd a8 bl RS (b 39 poRf b ot + 10
941. @@784(1* ol 984480 Pbnd[ sMifonkted a&&ﬁ&nﬁﬁ&iihe geneal procedures to give the
1543. 4599. Gener al procedure for direct glycosylation

produét PEFHdpay partdl pevidsoskitiore 7PiesH NMRa(24), #400dvHa) 8 5.33 (s, 1H),

s 0GR I E AR 21 L5 80001 315, Sy Tl .20, 457

(d, 1HT§|=|1 H8BL4, 83‘(11@02@)@&6’0 3392 M 2¥aD, 369@& IBOI@I9 6 7 O) 3.44 (dt, 1H,
trifluoride etherate was added and

J= 1as7.9)ir4% 840/ ee 2Han!. tl trer FORDE 0Y78dh 3H J 72) C NMR (D20,

100 MHz) & 100.5, 100.4, 100.1, 100.0, 99.0, 98.4(1), 98.3(8), 98.3(6), 98.3(5), 76.8(5),

76.7(9), 76.7, 76.6, 76.5(2), 76.4(7), 76.0, 75.4(0), 75.3(5), 75.3, 75.2, 74.3, 73.0(5), 72.9(9),

72.7,72.6,71.7,70.4,70.2, 69.8(4), 69.7(5), 69.6, 69.1, 67.8(5), 67.7(7), 66.5, 66.2, 31.5, 30.0,

28.8,25.8,22.5, 14.0.

Example 4: PEGsg polysulfate (PG504)

AcO OAc
AcO .0 OAc
AcO Ac
AcO o

AcO -Q
AcO

3

O _CCly
15

Imidate 15
(A) A mixture of the acetate (12) (68 mg, 51 pmol) and BnNH, (17 pL, 152 pmol) in
THF (2 mL), was stirred (r.t.) during some time (2 d). The mixture was diluted with CHCl3
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at 60 Cor 75 Cfor 2 to 26 h. The m xture was cool ed

and triethylam ne was added. The m xture was dil uted
wowaok/ogi2ehl or onet hane, washed with sat. ag. SOPECTIAU2005/000314

carbonate and dried (anh. MJSO4). The dried sol ution

was filtered and the cake was$Bed with di chl or onet hane.

The conbined filtrate and washi ngs were concentr at ed,
(20nplgaanslgsubiectsd| th veorlyatp. i qsa@me phaselyyast qvaporated and co-evaporated (2 x

10 nfig KRCRO RRRERYin'ite Forfn  fBEET et Wb BBl gation.

gl ygppBUE(1@f ;ne 16, ﬁ}iﬁﬁgﬁaag éﬂde@'ﬂ@'a @Jéumslg oftH&GudY SBduct (from A) and
vacuum Benzyl glycoside 13 The g cos%/l ation was

trichfrgrodastonitile) §1.0 gnll, 21 Gamehoble iz y12- ECBoﬁ’oﬂnL @ngithe commbined mixture was

stlrr%f @d‘%‘:——%él’ﬁ) o/%? Oi}gcm oL essiqq%ﬁﬁn%&ra%%%he £6(yu§e/ﬁ?§3e8ted to FC (50-

%! 5 A
90% E%Az/hgimkg;u t 1e1§81§§%se ta piiﬁa }'561119%7 %?mousﬁ’eﬁ)a% 5(2@5 Ogl 43@/, 2 steps).

I\éﬂ&(ﬂgg MHlz,, Cnéb) éi& .78 (s, ﬁhﬁl—ﬁ@); 6 212 $7-131, 74= 2.6 H19H 36 5 13 (m, 8H),

50043k 6H05 4 381813 5 kDo 10 R 702 2 b
1.99, 1.97, 1.94 (15s, 48H, 16 X Ac) 13C NMR (CDA 3,

100 MHz) d 171.0, 170.5(3), 170.5(1), 170.5(0), 170. 4,
170.3, 170.2, 1Yo\ 8t 4) ox 170.0(2), 169.8(9) 169. 8(8) ,

169. 7, 169.6, % )¢ 0469. 4(6) and 169.3 (total 16 x
CO), 136.1 (i pso- @@’ 428. 5, HG¥4XzadsNTH (p, m
/ 7-C6H5), 99.2 (20, 398.8, 97.3 (5 x sugar-d),
76.7, 75.1, 74.9(9) ,xo0 q97), 71.1, 70.9, 70.8, 70.2,
69.7, 69.5(9), 69. 5(67 14(2),, 69.3(7), 69.2, 68.6,
68.3, 67.1, 66.7(3), 66.6( mMeez 4, 62.1,
61.9, 61.6 and 60.2 (26C, 25 x sugar "car bons excl udi ng

5 x sugar-C and benzyl CH2) (frodPPiEs,,AbNRE)2 20.8(0),
20.7(8), 20.7, 20.6, 20.5(4), 20. 5(%5J 84(9) and

PE G0y OBpulfa@CPGH04x Ac) . Benzyl gI ycosi de polysul fate

ég%g%) %9@5%‘ 1m1$$“1ge@§et t ed@éﬂr?g/lggﬁgég%é%rmmethyl ether
(151%‘@ ﬁ%gl%%gﬁ é?f{(%gol&ﬂ) ;\gastaﬁ e?lﬁ@‘%ﬁ@%%n%% %%ﬁo Ssil®s (50 mg of

3A1fb4x9@e Mldsivan aa& héfe er%? 04 ﬁl%ﬁnkmr s c@éléa ~20 °
5. 32r)(1s I H), @ 0 Sjl _m}z'ﬁz) 5.26 ((3d H, )( C) with
continued st15*1rg4(1@d1;11n]) |ﬁnor] to:th_;p @;d,mcm oBTMﬁQTﬂ @ ui, 2. 8241{801) After some

timei@g)@jig)_s, 3%(3)11! (l{.?() itgﬂivx’fas AN qug:e@ @ﬁd 8tIZe ?nu?t%re was %'_{)ered The solvent was
evaporated and the residue subjected to FC (0-7.5% MeOH/CHCI3) to yield 16 as a colourless
glass (104 mg, 80%, based on average M; 6483). 'H NMR (400 MHz, CDCl3) 6 5.28-4.87 (m,
14H), 4.43-3.42 (m, 829 H,), 3.34 (s, 3H, OMe), 2.15-1.94 (m, 48H).

(B) Compound 16 (104 mg, 16 pmol) was deacetylated according to the general
procedure to yield Mans-PEGsop-OMe as a colourless wax (82 mg, 89%, based on average M;
5769).

(C) The Ms-PEGs000-OMe (82 mg, 14 pmol) was sulfonated according to the general
procedure to yield PG504 as a colourless foam (45 mg, 42%, based on average M; 7401).
"H NMR (400 MHz, D;0) & 5.34-4.87 (m, 7H), 4.71-3.97 (m, 20H), 3.76-3.35 (m, 432H), 3.23
(s, 3H, OMe).
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(m 17H); 13C NMR (D20, 100 MHz) d 137.0, 129.5,
129.4, 129.1, 100.5(9), 100.5(6), 100.2, 97.9, 93.8,

wQ@ 2009/085264 8, 75.6, 75.5(3), 75.4(8), 74.4, 73.BCT/AB2aD5/000314
73.0, 72.8, 72.7, 71.8, 71.3, 70.7, 70.6, 70.4, 69.9,
69.8, 69.7, 68.0, 67.8, 67.52466.6, 66.3(7), 66.3(5).
Exanpl e 3: Cctyl glycoside polysulfate (PG01) 14
actyl gl ycosi deEsampled: Sfoow pobisnbate@S396) 1 or ned
using 12 and octanol to give the product (14) as a
col ourl ess gum, 20¢, ng, 66% (Rf= 0.41, hexane-Et OAc =
1:3). 1H NWR ( 3, A0 MHz) d 5.23-5.09 (m 8H),

496482(m% 71 ( 9 (dt, IH J
9.4, 6.8, OCHzR)XO’@gigg Bty 53R e

OCH2R), 2.11, 2.10(2)%-2. (8) 2.06, 2.05, 2.04(4),
2.04(1), 2.03(8), 2@;&%2 2.01, 1.99(3), 1.98(8),
1.96, 1.94 and 1.90 (16s 16 x Ac), 1.52
(quintet, 2H, J = Vf( ave 1CH,
(CH2)5), 0.80 (t, 3H J=72 CH3) 13CNI\/R(CDCI 3,
100 Mz) d 170.4(0) (20), 170t8(PEGHREMe)170.3, 170. 2,
170.1, 169.9 (2C), 169.8(2), 169.7(5), 169.6, 169.5,

169. 4(4), 169.3(5), 169.3 (16 x CO, 3 overIE&ped&
99(&) 20xture of the imgdare (193(6) pe:36:ugamel@ny PEro-OMs (b10 me,

55. Oégn S %as trg@e%%ve%-l Tl%éOg'f 957 c(l)esgl‘gbeéio foggEésoo%«Ql\g Bgl}?iglzi’compound 17 as
ik gy I st 433500

4,274 (306 mandHoHL Y, 2‘(‘%2&)41 Y 62"V 2L 0(2”9201{20383 94 (s, 3H, OMe),
x Qolyl-CH2). 20.7(3). 20.7(0). 20.6(7).

'2152109%(16203%%%@0@(1‘4? 20.4(0), 20.3(9), 20.3(7) (9C, 16

c I\ Cz/l'ﬁ éﬂ%ﬁ@ dégg%%lateﬂ 05T i‘l%qg tﬂé%éi‘@ﬁ%ﬁrocedure ’|c_c|]> yield the

d for po
PEGQ({},&OM@ Bdlyof a:swmbl@ﬂbssﬂf@@@ (@3 rag,oB 194). f'ﬂnateenﬂua&cas uskdnig the next

s R BRLT B i, P20 70)
g(?) The %ﬂoh‘hﬁ frong ?Bf Q)ové 'G&aje, gulfon]ate@accgl‘dx?ré tb e ééﬂeraﬂ procedure to
y1e1<12t}@)uﬂe¢oﬁ1pognu (mmsos) asa toloyless. p@@m 63 mey 68%)) 1H NMR (400 MHz,

D204 5534107 G ot b s0% 35 Brr) S s 31 o) O 344

Example 6: PG502

OAc
Aco&g“ OAc
AcO
AcO™ éﬁ/’/
AcO

AcO
19 e
Azide 19

A solution of peracetate 12 (270 mg, 175 pmol), TMSN3 (60 mg, 525 pmol) and SnCly
(200 pL of IM in DCM) in anh. DCM (20 mL) was stirred overnight in the dark. Additional
quantities (3 eq.) of TMSN3 and SnCly were added and stirring was continued in the dark
overnight again. Ice and NaHCO; (sat. aq.) were added and the mixture was extracted with

EtOAc, washed with brine, evaporated and subjected to flash chromatography (10 g silica gel,
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J =9.6, 7.0), 1.48-1.40 (m 2H), 1.21-1.08 (m 10H),
0.678 (t, 3H J = 7.2): 13C NMR (D20, 100 MHz) d
wa0®s5H852800. 4, 100.1, 100.0, 99.0, 98.4(1), 98PG/8Y2005/000314
98.3(6), 98.3(5), 76.8(5), 76.7(9), 76.7, 76.86,
76.5(2), 76.4(7), 76.0, 75.4@6)y, 75. 3(5) 75 3 75 2,
74. 3, 73. o(5), 72. é%& 72.7, 72.6, 71.7, 2I
gradgmt elotiyn, Hod 0705352 65t@AC:EY) to vietd H e (@?AﬁQfT-}ZldeaTé’ 5 HNMR (400

g e % 406,123 P gtosto 78, M S pEeETIn 429376

19H9)f2 e 9aagmt; agH);('1ICNNIRY 109 MIE4, GO;) amds&);\m 5(17 170.5(6), 170.4,
170 30k 53 o 1< zl@ﬁ@)rﬂé%#fsas a6%935é51@ﬂ Tabaifodon 1e0%s), 1696, 1695,
169. %%g&éia g/é’por ‘at 2% and‘ijco evapor at edﬂ(@ 2. ?awr)ng_ 70.6, 69.7, 69.5,

69. 41\/69351)6&3@7@5 0.8, 66.7065.5(),] 655 (B)y 62652 62.2062.04 mhmno 8(8) 20.8(6), 20.8,

2076806 030 2NBh 296 KBS ol R o Bimd il 15264583,

r I acetonitrile (1.0nM.3 1 Omol) in 1,2-DCE (4
fourd ])595485?:’% combi ned m xture was stirred (0 C(r)12 C,
o/n). The m xture was concentrated and the residue
subj ected tg FC%SO 90% Et QAc/ hexanes) to yield 15 as
a pale yello ‘oured oil (35 ng, 48% 2 steps).
THNVR (4080 70A<;J 8.70 (s, 1 H NH), 6.32 (d,
| H, J—20 H  1or 5.10m8H) 5.00-4.90 (m
6H) , 426375(m° .94 pm 48H). H
(fromPEGS000 Owe) PEG &6 re (PGB04) (A) A
m xture of the imdate 15 (33a m’ml) and
PEG5000- mononet hyl ether (151 ng
1,2-DCE (3 nL), was stirred in thé°O e @nce of rml
sieves (50 ng of 3A powder) underAc sphere
argon (10 mn). ‘The %xture was cool ed (3} 20 O
continued stirring ( mn) prior to the apd
TVBOTf (5 ni, 28nm3|) After sone time (20 mn),
Et3 1 r d the m xture was
-D?lep’t er epglen A n\a/lghtp%\g\%és‘é B 31
A solution of 19 (32 mg, 21 umol), PPh; (11 mg, 42.6 pmol) and phenoxyacetyl

chloride (7.3 mg, 43 pmol) in anh. acetonitrile (5 mL) was stirred at 0 °C for 4 h then at r.t.
overnight. EtOAc and NaHCO;s (sat. aq.) were added and the organic layer was washed with
brine then dried (MgSO4) and subjected to flash chromatography (gradient elution 60:40 to
90:10 EtOAc:Hx) to yield 11.4 mg (33 %) of amide 21 with some remaining PPhs/PPh30. !
NMR (400 MHz, CDCls) & 7.36-7.32 (m, 2H), 7.18 (br d, 1H, J= 8.1, NH), 7.00-6.90 (m, 3H),
5.79 (dd, 1H, J=3.8, 8.2, H1Y), 5.32-4.97 (m, 15H), 4.60-3.76 (m, 21H), 2.20-1.95 (m, 48H,
AcO). HRMS calcd for C7oHgpNO4s [M + H]' 1634.5045, found 1634.5002.
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15

evaporated and the residue subjected to FC (0-7.5%
MeOH/ CHO 3) to yield 16 as a colourless glass (104
wonos882%4 based on average M 6483). 1H NVR ( 4PO1/ANB005/000314

ChA 3) d 5.28-4.87 (m 14H), 4.43-3.42 (m 829 H,),

3.34 (s, 3H, Owe), 2.15-1.9426m 48H). (B) Conpound 16
(104 nmg, 16 mml) was deacetyl ated according to the

gener al proc dif'e to yield Man5- PEGGoo0- OVeas a

col ourl es’@ X 89% based on average M 5769).

(C The VG- PEGH 82 , 14 mmol) was sul fonated

according to the %“dure ¢0 yield PG04 as a
col ourl ess foam (45 ngXo&Al seq on average M
7401). 1 NWR (400 MHz, D20 do's Q7 (m 7H),
4.71-3.97 (m 20H), 3.76-3.35 , 3.23 (s, 3H,
Owe) . Exanpl e 5: PE&000 pol ysulfa 06) H (from
PEG2Qoo- Me) (A) A nixture of the9 (15) ny,

36.5 nmmol ) and PEG2000- Ove (110 ng 55. 0¢ nmol )
treated w th PGA8&= 8N ¢t i bed for PE .ow

yi el d conpound 17 as a colourless glass ( ny, 74%.
PGS&J):' NVR (400 MHz, CDC 3) d 5.28-5.13, 5.00-4.87,
27-3.40 (3m many H mi ,2 , | Al ,5, ,OCH2CH20)),

3. Pfle hSracettle 2P\B) mg-61P ﬁto@"w&sl@&cet ldte@laeﬁﬁ suffobd aéddkding to the
Conmpound 17 was deacga ated according to the general

genepal qreatdniss to yiald bang (34 PEERTD SepREofRIF§eH atier lgophilisation. "H NMR
SRS T P S A AR RS o

5.569%Y @&,130H SRdctedb s(u@)re'ﬂwn)WOdUCt from (B) above was
sul fonated according to the general procedure to yield

the title conmpound (PG506) as a col ourl ess powder (47

ng, 68%. 1HNMR (400 Fg‘ﬁ 4-3.97 (m 498H),
3.80-3.35 (m 81H), 3% %kgﬁgfé . Exanpl e 6:
PG502

AcO OAc

AcO -Q OAc
AcO OAC():
P - OAc
AcO o o AS
AcO’G OAc
AcO”
AcO
AcO

AcO

22
NH

1-Deoxy-1-o-biotinamidocaproamido peracetate 22

A mixture of 19 (70 mg, 46 umol) and Adam’s catalyst (2 mg) in 2:1 EtOAc:EtOH (3
mL) was stirred under H; (100 psi) overnight, then filtered, evaporated and co-evaporated with
anh. pyridine. Biotinamidocaproate N-hydroxysuccinimide ester (31 mg, 68 pmol) and 1 mL
anh. pyridine were added and the mixture was heated to 60 °C for 3 days with stirring. The
solution was evaporated and subjected to flash chromatography (9.4 g Et;N washed silica gel,
gradient elution 75:25 EtOAc:Hx to 30:70 MeOH:EtOAc) to give 30.8 mg (36 % over two
steps) of amide 22. "H NMR (400 MHz, CDCl3) § 7.41 (br d, 1H, J= 9.4, NH), 6.47, 6.17 (2 x
br s, 2 x 1H, imide NHs), 5.40 (br d, 1H, J=9.4, H1%, 5.40-4.90 (m, 16H), 4.52 (dd, 1H,



Azide 19 A solution of peracetate 12 (270 ng, 175

mol ), TMSN3 (60 ng, 525 mmol) and SnCd 4 (200 nL of IM
w0 p00B@84264 N anh. DCM (20 nlL) was stirred over nP@iTAUR005/000314

the dark. Additional quantities (3 eq.) of TMSN3 and

SnCl 4 were added and stirring7was conti nued in the

dark overni ght again. Ice and NaHCO3 (s

J =484 ded taotin-Fiy 4368 TRe(mmaddOx 82301 & (W @H)H @)Mdd \AH?Lhéﬂ 5.0, 13.0,
oot 12888, AV POV AR SHLSSLE 0 Ll 12 a

chairiszl 75: 25 Et OAc: Hx) to vyiel d 218 ng (82% of azide 19.
1H NWVR (400 MHz, CDA 3) d 5.52 (d, IH J =2.0, H 1),
5.29-5.12 (m 8H), 5.02-4.87 (m 7H), 4.29-3.76 (m

19H), 2.%8-1.95 (m 48H); 13C NMR (100 MHz, CDQ 3) d

170. 5(9) 5(7),,170.5(6), 170.4, 170.3, 170. 2,
170.1, T éx9(8) 169.9(5), 169.7(3),
169.6(9), 169«x T69. ,00}69 5, 169.3, 99.3(0),
99.2(7), 99.1, .2 ?% 1, 74. 8 71.1,
70.9, 70.8, 706 697o )0692 3673
66.8, 66.7, 65.5(9), 65. 5(8)(0 62. 2, O 61. 7,
20.8(8), 20.8(6), 20.8, 20.7, 20.6(2), 20 5(

20.5(7), 20.5. HRMS cal cd for

1526. 4583, found 1526.4557. 1-

a- phenoxyacet am do peracetate 21 A solyytion ofH

ng, 21 nmol), PeBD3 KEBOowaodd. 6 mmol ) and( phen tyI
chloride (7.3 ng, 43 mmol) in anh. acetdhitrile 5m_)
5 was stirred at 0 OC for 4 h then at r.t. overnight.

pcshd OAc and NaHCO (sat. ag.) were added and the organic
ayer was washed with brine then dried I\/gS(L)‘ggo and _
s u'ﬁh@pd:recbtato 221(36 mge ho.3 el Yy wap Heacgtytasetl @k sublonatedaccording to the

40 to 90: 10 ) of
et Y e e
(400 W'Hz @%‘ %lv&t%uﬁgegseézaﬁéﬁtedzw am?delﬁ)télﬁérs}jéS 5l 6@-4 ~7 5%m, 7H, sugar

3H), 5.79 (dd, IH,
10 Hs), 863 (d&u H)= 573?.24b19m(}ﬁ4) 4501360 (e 081, "s@geqrrHs) 24121) (dd, 1H, J=4.4,

72, ﬁloff. Heags @Ollé(g L 5 Din Y8 (25 67 (hob GERRR NI, 2.92 (4,

1H, peipg els eidin-058),nm33-6.14 @ffmzH @eSHIBR Iy (ta2Hd.J &4, COCH,A),
sul fonat ed accor di ng to th
1.63-1.15 (m, 12H, alkyl chains).

15 Example 8: PG505

OAc
AcO
OAc
OAc

AcO
@ﬂ .
AcO O/&'

31

Azide 31.

20 A solution of maltohexaose peracetate (500 mg, 273 pmol), TMSN3 (83 mg, 726 pmol)
and SnCly (145 pL of IM in DCM) in anh. DCM (20 mL) was stirred overnight in the dark.
Addition quantities of TMSN; (50 pL) and SnCly (100 pL of IM in DCM) were added and
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general procedures to yield 6 ng (34 %for 2 steps) of

PG502 after |yophilisation. 1H NVR (400 MHz, D20,
wa@ologes2esuppr essed) d: 7.30-7.21 (m 2H, Ar H®CT/AU2005/000314

6.96-6.84 (m 3H, ArHp), 5.56-3.59 (m 3CHaffected by

suppression). Exanple 7: PG5@8 -1- Deoxy-| -

a-biotinam docatgr oam do peracetate 22 m xt ure of

A
S’um@g OVasFoniBugehiy the da QNgEHER againa ﬂ%%nd(lialﬁﬁs)s (§8t. 249 were added and
he et nivg%gilt{a% Ht\%r[ FORL WA WHLhr %%r&%cll hnd sul{_]ecé}ed to flash

er ed, evaporated and ‘co-evap
chrowlatdgraphly. (10yg siicangel, adiehneloiion a2t 8):20 EtOAc: Hx) to yield 488 mg

O At i S, 1 VR AE O Pl B ha Ll ARl HH 99

0 f
47280 5P 0,003, 6K, 7 (ob OEDP 4 IEGP B 3A) 2B81.85 . STED.
NMR (moz MHas(hlbdlﬁBi 1503 1706 (Ri180L(B] 170.901 7461 (2% 170.1(0), 170.0(7),

1705, 8 6mtsekf iis] de B EESEE) 1 TenR (d Bh B0 ) 85 50, 95.465)

95. 4795fl§«| z(rzogreﬁ r\? H3.9) 79 3473 N"Bz 2, 671447 71@ 31 2(4% %11?{1),370.22370.1, 69.8, 69.0,

68.8568.0; 63.9067.7 621.6,!—62 3 462512(8][ cﬁﬂl 1(6)—| 62 05 @, 19 307, 80.5(5), 20.5(3), 20.5(0),
7 20H)5 3.25-3.12 3H)
20. 4%)9%‘5 ?@5!% %4%) ?82?@ éo Q@ 0, H)bi otin- H5A) (2I.m75 (HZj, | H,

= 12.9, biotin-H5B), 2.27-1.96 (m 52H), 1.82-1.29
(m 12H, al kyI cha| ns). PG503 The peracetate 22 (30
ng, 16.3 nypl gvas deacetyl at ed and sul f onat ed
accordi ng to ge 8ral procedures to yield 28 ng (61
% for 2 steps) cﬁx af o&r |yophilisation. 1H NI\/R
(400 MHz, D O sol veﬁ?o%ﬁﬁ? secthx affected by ani de
rotarrers) d 5.60-4.75 (m 74, ® Hs)ox 4.68 (dd, IH,
J=4.7,"7.2, biotin-H4), 4.60° 26H, sugar
Hs), 4.21 (dd, IH, J =4.4, 7.2, bi ot ¥ . 33-3.16
(m IH biotin-H2), 3p8gp52. 97 (m 3H, bloiX +CH
2N), 2.92 (dd, IH J #=%0,480bx biotin-H5B), 2.38-2. 14

PGS?B‘ 2H, COCH2B), 2.09 (t, 2H, J = 7.4, COCH2A),
63-1.15 (m 12H, al kyl chains). Exanple 8: PG505
The azide 31 (97 mg, 54 pmol) was deacetylated and sulfonated according to the

general procedures to yield 66 mg (41 % for 2 steps) of PG505 after lyophilisation. '"H NMR
(400 MHz, D10, solvent suppressed) 8: 3.69-5.78 (m, 42H affected by solvent suppression).

Example 9: PG515

Nj Na
o6z OBz
BzO - N
B20 ] 220
OMe OR
32
,: 33R=Ac

34 R = C(=NH)CCl3
6-Azido-6-deoxy-2,3,4-tri-O-benzoyl-o-D-mannopyranosyl trichloroacetimidate (34)
(A) HySOq4 (0.5 mL) was added to a cooled (0°) solution of the methyl glycoside (32)
[29] (1.52 g, 2.9 mmol) and Ac,O (10 mL) in AcOH (5 mL) and the combined mixture stirred
(0°—r1.t., o/n). NaOAc (1.0 g) was added portionwise until pH>5.0 and then the mixture was
treated with MeOH (3 mL). The mixture was filtered and the solvent evaporated and co-
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Azide 31. A solution of maltohexaose peracetate (500

mg, 273 mmol ), TMBN3 (83 ny, 726 mmol) and Snd 4 (145
workoososi2b4 in DCM in anh. DCM (20 nlL) was sti rP€HAU2005/000314

overnight in the dark. Addition quantities of TMSN3

(50 mL) and SnCl 4 (100 nL of2PMin DCM were added

andstirring was continued in the dark overni ght a
evappméedaﬁalma%cm@sm askiny (HEAS) o RSEq Uroge oG hexaie) to yield

extr d i ne,
pres%l}}gb&%?laet% a?e u i ecgﬁg&s{swg ]hy\%hr omat ogr aphy (10 g
Sl tB)JHyQﬁizmegﬁ@tﬁt@ 196! 2AG, mmbl)20ad add@ &0 aEtidRd: s}dia)tlon of the

acet b 120842, gggmglo) (1ﬁ]o]f)Maﬁ)Zl(l%ze;ng}3 a{aé Hhef Iqom ffn%(c)lgmgsturegleated (55°,

1 nﬁ%iﬁf@% <l s e ophsiprel MG e B (RONG, The orgeic

layelMJdZs e@@pokagd dnd $Medéda RIF {1 BLAY0, EMYAC/RE@ENe) tb7deld, a colourless oil

(888];3@ é h?%@g}d;lgg;ésogpwggg@ge 7& 6(91 5970' Cégggﬁ)ga(r@)lu%gd in the next reaction
5.4, 95.3, 87.1, 74.7,

W“h‘}‘g&&‘,]tﬁéfﬁ“??é?‘g‘srg‘?r %1.5&5%%‘04 71.3, 71.2(4), 71.2(1),

70(Q), DBU 13 d68psB whOadied 68 a8sol@n7of 68. @udé praducs Zom (B) (above)

(8882@g)5%n§)81 é&seg((bl)nf ié%l fZ [S%’E%% §33]'3ag16 té% 'g(?&gi)n’ed mixture stirred
%Jxé) Thé Qxl‘n%u@ waf’ gﬁ tﬁ@ s&té drﬁ%v%i'or&t%& af@the@éslﬁﬁ@ubj ected to FC

acetylated an fonated according to the
(10 @@’X&@t@hcﬂfeﬁm&dw gﬁld trhe ym&iatd: (66) emga c(odldur%sai onl (’27731hg,pfsl)%, 2 steps).
of PG0O5 after
1 GURGR NS aSs AR (b8 SeHIAHD S IR 7 2Bematp U AU By56 (&, 1H, Jiz

2.0 BEHBM 98 &E’@ﬁg%‘ O] o 6PXATRN 5 9i-sRRAE 288 H23)38 4R @ d9H, U328,

5.6 Helgaxy 3154dd,r iH,Ok e s a0, H&) mmm;qmyr}wjoslic NMR (100 MHz, CDCl3)
trichl oroaceti m date

5 168 68070 150881 00. LAY (133,581 TERSSmitlT, WS edag4, 12897,
128§ e Raked e e A PRI EAR, SHhe! 7 Pt

m Xt ure

OBz OR

OBz -0 OR
OBz RORO OR
OBz _ .0 OR
RO OR
BzO’ o -0
RO~
BzO
BzO RO Y
BZO RO -0
o8 RO
n -
35 b 36 R=Bz
[~ 37R=H OBn

Benzyl (6-azido-6-deoxy-o-D-mannopyranosyl)-(1—3)-(a-D-mannopyranosyl)-(1->3)-(o-
D-mannopyranosyl)-(1—2)-(o-D-mannopyranoside) (37)

(A) A mixture of the imidate (34) (93 mg, 141 umol), the alcohol (35) (90 mg,
94.1 pmol) and mol. sieves (50 mg of 3A powder) in 1,2-DCE (3 mL) was treated with
TMSOTS (10 pL, 55.1 umol) and the combined mixture stirred (0°—r.t, 20 min). E&N
(100 pL) was introduced, the mixture was filtered and the solvent was evaporated. The residue

subjected to FC (10-40% EtOAc/hexane) to yield the azide (36) as a colourless oil (68 mg,
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(Ar)r.t., o/n). NaOAc (1.0 g) was added portionw se

until pH>5.0 and then the m xture was 25 treated with
wWORMOBI0§2647) . The nmixture was filtered and t hePGDAUZNE/000314

evapor at ed and coevaporated (toluene) prior to workup

(Et OAc) -and RSF (10-20% Et ONSDhexane) to yield

resurmbl the acetate (3 as a colourless foam (1.12

57%@ "HOMR (ﬁ@) My rGRChe Sa&: -448 (1 96HagrH), .81 féeb| YL, Was4s 9.9 Hz,

R A A e L e L

3.3HheaB8ds (9%ad, U3, W, 9 2.0, W§93 BB, HE) VR$0 pdrer J9n£99 9 Hz, H4™), 5.50
saturated Na and extracted 5% o 3 The organi c
§

(dd, Ty s Vi BzeHARbriad e, 4Ha suib] &-339d( 113, o0 Hz, H2'), 5.23

@ 1FLieh S TERE kg5 et S @0 e QTR e 1, T,

4.72i404 {18, I HP'gas't T o5 lemdsfél { 3f00rHbEr 1THUSIs .9 8.4 o1y, 015™), 3.02 (dd,
charact eri qgtl on 3 drops) was added to a

1H, g3l 135 On 6 );ﬂeg3dﬂésdfsﬂdﬂ@dhct from (B) (above) (888

LB) Eﬁ%%ﬁ: aﬁé i?@ ngslpg’r ?gnorrk&%) IV\BS ]tra%iég%? ffe%hgt cz)rda ing the general

proc@ﬂlﬁf& Ui Wﬁﬁ)rﬁdtd)érgp (CliBe OSFU%’eMe(EVHE’@)' fﬁfetheali@sﬂdée to yield the
resi due subjected to FC (10-30% Et OAc/ hexane o yield

tetrals@eharxﬂed@ﬂé a@%)cobgrlasscglasmﬂ@@g 62%0).( 7HYN (GQ%MEIZ MeOD) &

7345 58 3 A G800, M TR 8 sy B, 507
1H, Vh)l’ 6 ﬁz919116)3|dr 9l ((Hd <1:| J1?2“149 §IZ9H§d)LIZh71H4)48 A’Z_Alﬁéf z'ilBgcg_laftB% J11.7 Hz,

CH,Plld 4. 1I4H1dd,JIH 672,13 (HeH206%, 19$ddl,71H d’ols 3I2I-HZ I-]@?b) 196 (MR, o3 3.4

Hz, 1590 94%’55? i(ggqgés);;f%&gg %galg%s?zl% 131%%5%%4 P8 c,d, Hda-d, HSa-d,

H6a 488 87 (ddL 28, 9%,6.3.28, 16,1 H28i6M, 128.57, 94.62, 73.03,
aJdg (653 9095]6 67. %%6 51. 06. Bgnzyl (6-azi do- 6- deoxy-

a- Dmannopyranosyl) (I 3)-(a- Dnannopyranosyl) (r -
>3) - (a- D-mannopyranosyj)-(l-"2

a- D- mannopyr anosi de) (879x(A) A m xture of the imdate
(34) (93 np, 141 gyok -be al%ghol (35) (90 ng, 94.1
mol ) and nol . si evesMES~hy ‘of"BA pexder) in 1,2-DCE
(3 nL) was treated wi t h QT30 ¢ ox551rmo|) and
the conbined mixture stirred (QoFh -020 mn). Et3N

(100 nmL) was introduced, the m xtoNe~Mes filtered and
the sol vent was evaporated. The re% el
X0 -Q
PG515 X= SO3Na or H X0
OBn
PG515

The tetrasaccharide 37 (12 mg, 15.3 pmol) was sulfonated according to the general
procedures to yield 14 mg (38 % for 2 steps) of PG515 after lypphilisation. 'HNMR (500
MHz, D,0) & 7.47-7.37 (m, 1H, ArH), 5.45-4.02 (m, 29H, C1MV MV 3HV 4FV 5TV g MV gt
Il CH,Ph), 3.69-3.67 (m, 1H, H6b™).
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subj ected to FC (10-40% Et OAc/ hexane) to yield the
azide (36) as a colourless oil (68 ng,57% . 1H NWR
W@ 208/08484 CDC 3) d 8.80-7.12 (m 65H, ArH), 6POLA(2I®5/000314
IH, J3,4.~4,5 9.9 Hz, H4l), 5.96 (dd, IH J3 4 4,5 9,9
Hz, H41), 5.92 (dd, IH J3 43h-5 9 6 Hz, H4), 5.83
(dd, IH J2>3 3.3Hz, H31), 579 IH J 12 2.0,
J2,3 3.3 Hz, H2), 5. 70Exaaple1Q: P 08 9.9 Hz, H4IV),
5.50(dd,IH, J2 3 3.3 Hz, H3 , i1lvV), 536(d I H,
J12 1.7 Hz, H Iml k),5&9(dd IH, J2 3 3.0 Hz

H2m\), 5.23 (d, IH H 1)0525 18 (dd, IH J 1 2 1.9
Hz, H2IV), 5.16 (d, Bid 188247, H 1), 4.87 (d
) 1-11)

H

IH HLIV), 4.72-4.24 (MR

3.99 (ddd, I'H, J5,6 2.9, $28,

J6 6 13.5 Hz, H6lV), 2.83 (dd, IH,

benzoate (36) (63 ny, 31 gg@kllyas transesterified

accordi ng the general progggdie and chromat ogr aphy

(C18, 0-10% MeOH H2O) of the residue to yield the
Methyl 8- Q42dehEri-Qebenzoyl-aP-mavoppyranesyd)- éﬂ%@l-@:bem@yl-am-

629 400 MHz, MeQD) d 7.34-7.22 (m 5H, ArH),
ma“%"li@ia{‘&s‘ %9()3 12 1.5 Hz, Hla), 5.09 (d, IH J 12 1.7

ﬁ INA }2) ’mgk-‘uﬁz (oqi 3LU*a1}}rl-22f G'Ltrﬁdﬂgenzbgflc&-@ ﬁlaﬁt?oﬂy?‘anols}h' trichloro-
of” AB quartet,

acetlfhlda't'e |E126] (@g—ﬂg’@, 0 547 théhol)dahd higthgg 2 436-&1—@ blznzg’ylZa%D mfanﬂ@yranomde
IH _J IH J
[26] mgg() 94 np‘g@l} i |1|,2 @§E4(6)9m2|,) [u&thel_gBS)enc% og gmé sggve(s rﬁ700 mg of 3A

pond 0 R L and sl g s

(0°—34, $0 Z0i 0, E+1S- éﬁoonmj WadB$roddddOthatBRtnas Gk dilfgedt aﬂldtthe solvent was
gener al procedures to yield 14 m% (38 % for 2 steps

evaporfatqdch Theafesidie | Sylbpbhieﬂl waF Cotl0-30%0 NMRABxang)z to , Presumably,

47-7 5.45-4.02 (m 29H, |11, CH2Ph),
dlsa%h%rédeésgafa({ﬁlo‘ir 5 bIIVv) Exanpl e 10: PG509 38 R =

al @f)l P&R9, ROmb) et Bitded3oCr doluttbnbol b pibdaenzeml %A\) in MeOH (10 mL)
mannopyranosyl )-2,4,6-tri-0-benzoyl - a-D

and hﬁﬂ}@@ﬂ(b iadeé tt(egg)}nbmed mixture was heated (70°, 40 min). The solvents were

evaporated and the residue subjected to FC (10-50% EtOAc/hexanes) to yield the alcohol (39)

as a colourless oil (316 mg, 68%, 2 steps). The 'H and ®C NMR (CDCls) spectra were similar

to those already reported in the literature [26].

OH
o on
2 o
HO 5
40 OMe

Methyl (a-D-mannopyranosyl)-(1—3)-(o-D-mannopyranoside) (40)

The alcohol (39) (10 mg, 0.10 mmol) was transesterified according the general
procedure to yield the disaccharide (40) as a colourless oil (3 mg, 85%), identical by NMR to
that reported in the literature [30,31].
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(A) A mxture of
3-Callyl-2,4,6-tri-0O benzoyl - a- D- mannopyr anosyl
wWa pooshsaspacet i m date [26] (410 ng, 0.57 nmol ) PErAU2005/000314

met hyl 2,4,6-tri- -benzoyl-a-D nmannopyranosi de [ 26]
(300 ng, 0.51 nmol) in 1,2-PBE-(6 nmL) in the presence
of nol. sieves (700 ng of 3A powder) was treated with
TVsOrf (30 i, 0.17 mol )O%Qd t he conbi ned m xture
stirred 10 (Or.t, 3Q4 ] .oEt 3MX(100 nL) was
i ntroduced, the m xturxe® il %d and the sol vent
was evaporated. The resi duro @é%‘f’ed to FC (10-50%
Et OAc/ hexane) to yield, presumably, |di saccharide 38 as
a colourless oil. (B) Pdd 2 (40 ng)°Mas added to a
solution of the produmresby onkEApsian MeOH (10 nlL) and
1,2-DCE (10 nL) and the conbi ned m xture was heat ed

PG509.0, 40 nmin). The solvents were 15 evaporated and the

' j.ect 0- 0 ‘
v ore SR (3hE, J02nndlf, Fa SHOSKAN BoorhiBg 1o the gencral
procéfies B FitRNE) mg(B6%) Iof PEH0DIENMR (SEDEBIn. S PENMER (408F BHz, D;0) &
simlar to those already reported in the literature
n

5.26[(@61H, Aa INk Hay H1{h 498 ddn bHy fanbd iz HA), 4.87 (d, 1H, J, 1.9 Hz; H1),

"3 ka- 0 ' i GO 39). I o 1 p T gl
+60435 BT PARIE TR Tt s 100 TAELR iy bW oo a0,
4.15 9enaral; po 0aed Br38), #0635 % Gn,t e 16 s8Gbhas Deles, GADDGEE) A

colourless oil (3 ng, 85%, identical by NVR to that

reported in the literature [30, 31]. PG09 X = SO3Na

PG509. The di sacchari dEx4r% iezﬁ'ﬂ} 080 mmol ) was

sul fonated according to e géneral procedures to

yield 27 ng (36% of PG509 after |yophilisation. 1HNWVR

(400 Mz, D20) d 5.26 (d, IH J 12 1.8H; H 11),

4.98 (dd, IH J2,3 2.4 Hz? ), 4.87 (d, IH J1 2 1.9

Hz; H 1), 4.60-4.55; .0 H3)0Bz4. 53 (dd, IH J2 3

2.3 Hz; H21), 4.41-4.T® . (HPBz a b1l), 4.15 (dd,

1H, J3,4 9.3 Hz; H31), 4.(@GO I 3H H 15 bl),

3.29 (s, 3H, OCH3) . Exanple 11I: P i &

Me

41 R = allyl
42R=H

Methyl 3-0-[3-0-(2,4,6-Tri-O-benzoyl-a-D-mannopyranosyl)-2,4,6-tri-O-benzoyl-o-D-
mannopyranosyl]-2,4,6-tri-O-benzoyl-o-D-mannopyranoside (42)

(A) A mixture of 3-O-allyl-2,4,6-tri-O-benzoyl-a-D-mannopyranosyl trichloro-
acetimidate (269 mg, 0.37 mmol) and the alcohol (39) (306 mg, 0.31 mmol) in 1,2-DCE
(5 mL) in the presence of mol. sieves (100 mg of 3A powder) was treated with TMSOTE
(20 pL, 0.11 mmol) and the combined mixture stirred (0°—r.t, 30 min). EtsN (100 pL) was
introduced, the mixture was filtered and the solvent was evaporated. The residue subjected to
FC (10-50% EtOAc/hexane) to yield, presumably, the trisaccharide 41 as a colourless oil.

(B) PdCl, (40 mg) was added to a solution of the product from (A) in MeOH (10 mL)
and 1,2-DCE (10 mL) and the combined mixture was heated (70°, 40 min). The solvents were
evaporated and the residue subjected to FC (10-50% EtOAc/hexanes) to yield the alcohol (42)
as a colourless oil (316 g, 70%, 2 steps). 'H NMR (400 MHz, CDCls) & 8.14-7.22 (m, 45H,
ArH), 6.63 (dd, 1H, Jiam 1.8, Janpsm 3.3 Hz, H2"), 5.94 (dd, 1H, Jspppam 10.0, Jasm 10.0
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41 R =sllyl 42 R = H Methyl
3-0-[3-0-(2,4,6-Tri-0-benzoyl -
w@2@sm08n200pyr anosyl ) -2, 4, 6-tri-0-benzoyl - PCT/AU2005/000314

a- Dmannopyranosyl]- 2,4,6-tri--benzoyl -
a- Dmannopyranosi de (42) (A} 3A-m xture of
al | 4,6-tri- O benzoyl -a- D mannopyr anosyl

Hz, Hf’rl%;fﬂ &)‘Zﬁhhélﬂ weidat $9,(-2691 $, HT) )nﬁﬂﬁ)(dé,nbﬂ,t Yogar 9.8, Jurs1 9.8 Hz,
e e e

H1™),1£90 @ﬁi W'H hfzﬂéi\@@Tﬁz(H@‘) .86 Qddl, IH rrfmm 1am1dzt}He“) 467:4 63 (, 12H,
coqp lnql Ilur |rred Qé 30 min). Et3N é
H3L 33 el 6Lk c)edl CINMRALY MIéZv@QChD Ptlépdd, hofi38.H&6.25, 166.07,

ity L e T O

130.17, 113686 830.0E 148.0351 7. nfplmw’v €99.9i109.88, (18)84PdD 81 (140, 17 129.01,
ng) was added to a sol uti on of the product from

128. %@8(6101218_53 7851128 BEEO- 30 Mt QR d 3t he4.oftblh &‘25 71.77, 71.64,

609111 NIRRT 017 e BV U i 1372

[Mfmﬂﬂhw’nqamgwmzi+tzhle+mb}*ohol (42) as a
col ourl ess oil g, 70% 2 steps). 1HNWMR (400 MHz,

CDCI3) d 8.14-7.22 (m 45H, ArH), 6.63 (dd, IH Jii

21 1.8, J211131 3.3 Hz, HQ|), 5.94 (dd, IH J3I,4i

10. 0, J411151n10. OHz, H4I)oH5 84 (dd, IH, J3,4 9.9,

J4,5 9.9 Hz, H4), 5.4® Ogﬂmgs J4i,5i 9.8

Hz. H41), 5.26 (d, |HHO > oH 1), 5.22 (dd,

IH J 1112H2.1, J2 n 3-0 H9Y 91 (d, IH H m,

4.90 (dd, IH J2i,3i 3.2 Hz, H21), §6(dd IH J1,2

1.7 Hz, H 11). 4. 67-4.63 (,4312H, H1°11 111 1 11 0 1,

11 111) . 13C NMR (1 COVHz, CDCl 3) d 166.49, 166. 38,
Metllﬁf(onﬁﬁ-ma‘lﬁﬁp@?ano]sﬁli -(043)169)-WANnD HHrBO sy I-E5-B3-(a-D-

165. 15, Jil 430 133. 60, 133.61, 133.58, 133.52,
manpepyrygosifdeh(43)  130. 16, 130.09, 130.05, 130. 16,

1294 flcohd?- %2) k285 &% OAmAb) 341 RdnsedtdRfidd’ - acé&%n%lthe general

128.85, 128. 128.53, '128.5," 128. 46, 99.35, 99,
proc€Bud & yiehl the trls'aeclmz,de 748)45 a cPlouTless Gil (Mgﬁ@%ﬁ 1deagcwl by NMR to

that gogt indbg By (33 STRMP 1 ) oAt a3 580 B T

- 2Bz + 2H +Na] +. 43

OX
X ox

X0 OX
XOF Q

OMe
PG508 X =S0O3zNaorH

PG508.

The trisaccharide 43 (25 mg, 49 pmol) was sulfonated according to the general
procedures to yield 36 mg (49%) of PG508 after lyophilisation. 'HNMR (400 MHz, D,0) 3
5.26 (d, 1H, J;» 1.9 Hz; H1™), 5.22 (d, 1H, Ji» 1.8 Hz; H1"), 5.04 (dd, 1H, J,3 2.4 Hz; H2™),
4.89 (d, 1H, Ji 2 1.6 Hz; H1Y), 4.76-4.75 (m, 1H; H2"), 4.60-4.55 (m, 1H; H3™), 4.55 (dd, 1H,
Jy3 3.1 Hz; H2Y, 4.50 (dd, 1H, J34 9.6, Jus 9.7 Hz; H4™), 4.41-4.12, 4.04-3.91 (m, 12H;
H3" 414" s 6 ebt 1y 4,10 (dd, 1H, J34 9.5 Hz; H3Y), 3.29 (s, 3H; OCH3).



Met hyl (a- D- mannopyranosyl)- (I -
"3) - (a- D-mannopyranosyl ) - (1 - "3)-(a- Dmannopyr anosi de)

W@ 285/08%2¢4 al cohol (42) (115 ng, 0.79 nmol) wasPCT/AU2005/000314
transesterif ed according the general procedure to
yield the trisaccharide (43)3d4s a colourless oil (35
ng, 86%, identical by NMRto that reported in the
literature [32]. HRVS: Exampla B: eI M + H +, 541. 1646
[M+ Na] +. PG08 X = SEBNa or H PG508. The

trisaccharide 43 (25 , 049 Mol ) was sul fonated
according to the gg -Pr oc es to yield 36 ng
(49% of PGH08_aftero [ on. oliHNVR (400 MHz,

D20) d 5.26 (d, |H J 1307 fbllil), 5.22 (d,
IH J1>21.8 Hz; H 11), 5.04 | ,3 2.4 Hz;
H2l), 4.89 (d, IH J1 2 1.6 Hz; HP .76-4.75 (m

I|H, H2), 4.60-4.55 (m IH H3l), 5 ( IH, J2,3
3.1 Hz; H21), 4.50 (dd, IH, 33>43%“ =5 9.7 Hz;
HAl), 4.41-4.12, 4.04-3.93 (m 1 -111), 4.10
(dd, IH J3,4 9.5 Hz; H31), 3.29 (s, 3H ). Exanpl e

12: PG512 Benzyl (3-0-A yl-a- Dmannopyranosyrl) (1 -
(a-D- mannopyr anosy

Benz:d)(%%ArBazkﬁnlam%wmasyf)r(l—>3)z()x -R-mapngpyFanosy P hAA)-(o-D-

s mang LRI ASk ol S henS T AR SR (S |
Ve Qbdiuéh (BmlalBpebck)vas Qabed &8l (e Kéndbensdatd (28) ({15 ng, 0.79 mmol) in
o/ n The m xture was neutralised (Dowex 50X8,

I_H_
MeGHT] (omnbg 28 coe Hom BUETEHIER: (ko Qv 16 Jhjxaes agas neutralised
Doy >§82 F1970 G a2 yd()g{é&u‘a&%%ﬁ}j "ABRREA 1o FC (0-10%

as a col our ess

Me(ﬁmg@lz) do ViekBthe. tkﬁal{dmzylmtr (-M)I'ﬁs,a ﬁol&ﬁ‘léﬁs 91 (89nmg |64%) 'HNMR
CH=CH2 5.32-5. 27, 11-5.09 (2
10  (CDg@D) pH.33713 (m,ZlZOHzArHDaém é9@sim( dH, |d-41 QH21)25 §2§34’|’z 5.11-5.09 (2m,

o, ) 10125%5%0 &f?’d H, ‘2444 fiy ﬁlga)%é)ﬁﬂa 1&%‘7, %HH:JIE%(?J B (& 1H, Jip

1.2 ﬂ&; FHRS; 9@)(d 4H67]12 4. 481 Z—ﬂLd)A$7¢f 4ABQ(2d,] |AB‘|0I3|A]§q Haig 10.9 Hz,
65, 4.58 (2d, AB of AB
PhCEhGHG. @% 445 O30, ABod ABY Jingl 0 oI 15534124, AB of ABg,

T NGt 2) 8552 51 2d, AB of ABq, Jiuy 12.4 Hz, PhCHy-d), 4.21-3.62 (m,
15 26H, H2MY 3"V 4MV 5TV 62V 6™V OCH,CH=).

OX
(0).4 ox
X0 -Q OX
X0~ - 0oX
BnO o
PG512 X=80zNaorH BnO -0
BnO

PG512
The tetrasaccharide 44 (23 mg, 21.5 umol) was sulfonated according to the general
20  procedures to yield PG512 as a colourless powder (26 mg, 61%). 'H NMR (400 MHz, D,0) &
7.32-7.18, 7.00-6.98 (2m, 20H, ArH), 5.88-5.78 (m, 1H, CH=CH,), 5.30-5.23, 5.08-5.04, 4.91-
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,3l-1V,41-1V,51-1V, 6al-1V, 6bl-1V, OCCH2CH=). PG512 The
wao edosasrechari de 44 (23 ng, 21.5 mmmol) was sul PONAU2®5/000314
according to the general 20 procedures to yield PG512
as a col ourl ess powder (26 P@S 61% 1HN|\/R (400 I\/Hz
g d 7.32-7.18, 7.00-
4.90 434182, %@%4@ 33,&953 ’2333 7 3)@2-@ 4@48m44@@ @Hg@le, OCHzCH H1-
6“‘“&’?]4‘1 2, 4.71-4.08, 4.00-3.89, 3.73-3.70, 3.62-3.45
& ' CHEC 2, OCH2CH, H - 61 WIW, PhCH2 I-1W).
Exanpl e 13: PG513 A mi xture of the tetrabenzyl ether
(44) (62 ng, 50 nmol) and Pd(O—|§)sP 0 mg of 10% on O
in THE (1 nl) and H20 Example 13 Cséllg’rred under H2 (100
p.s.i.) (r.t, o/n). Th@meture was filtered,
concentrated and subj ctost to FC (Si2; H20) to yield
t he propyl ether P@Hrless gl ass (32 ng,
73% . 1H NWR (-B26—@ o | HotHl @), 5.00 (d,
IH, J12 1.7 Hz, HIb), 4H87
4.87 (d, 1H, J 12 1.8 Hz, ?-ll d)no4-
(2m 26H, H-1 1 1 , 6av,6bwv, 1.50-1.42 (m
2H, CH2CH3), 0.76 (t, 3H, JH H 7. CH3). PGb13
The tetrasaccharide 45 (21 ng, 29, -D was
sul fonated according to thse generafo ures to
yield PG13 as a col ourl ess powder (29 ng, @49 . 1HNWR
(D20 d561(d IH J1223Hz Hla) 561(brs
IH, Hb), 5.32
| |-|A mix{gre of @e@trahquyjl etm;r g«tﬁ)46%glg, jr() pupo,lo aglﬂ Pd(OHS (10 mg of 10%

o iRt Phuslgd By Pyl SR P, B o

was fitlered HocentthtddZind GhiBieti3) tERERI®,; B40) R@élﬁ tlTehpro@?l e}tﬁér (45) asa

46 [ 31] é22 nmg, 61.7 nmol) was sul fonated according

colowess glase3R me.e730%0). y HANNRA@ED) 5a552%1(l‘cr<§l Hr];Hé@sS@Q\KéLeer le 1.7 Hz,

surefy A0 oy 1. P PP 0 21§ B Py 0351535 om,

26H 3O BV P sHY. g3 g6l OCH,), 1.50-1.42 (m, 2H, CH,CHsy), 0.76 (t, 3H, Jux
7.2 HZ, CHzCH3).

. 07, 3. 91-3. 35

ox
ox
X0 - OX
/\/O
! X0~ -0 OX
! ox
X0 0 o

PG513 X=SONaorH  *%q

ox

PG513

The tetrasaccharide 45 (21 mg, 29.6 umol) was sulfonated according to the general
procedures to yield PG513 as a colourless powder (29 mg, 34%). 'HNMR (D;0) & 5.61 (d,
1H, J12 2.3 Hz; Hla), 5.61 (br s, 1H; H1b), 5.32 (d, 1H, J1» 1.8 Hz; Hlc), 5.26 (d, 1H, J; 2.0
Hz;, H1d), 4.90-4.88, 4.77-4.31, 4.23-4.04, 3.98-3.81, 3.57-3.51, 3.41-3.36 (6m, 26H,
OCH,CH,, H2-6"™), 1.48-1.39 (m, 1H; CH,CHj), 0.76 (dd, 1H, Jyu 7.4 Hz; CH,CHs).



3.1 Hz; H21), 4.64-4.40 (m IH H3), 4.52 (dd, IH,
J3,4 9.5 Hz; H31), 4.33-4.30 (m p,6ap), 4.22 (dd, IH,
W 2005/085264 Hz; H4AL1l), 4.12-4.04 (m 2H H 11 bl1l1dCT/AU2005/000314
3.96-3.90 (m 2H, , 3.76 (dd, IH J5,6b 8.6, J6a, 6b
11.3 Hz; H bl), 3.31 (s, 3I+3@CH3) Exanpl e 15: PGb1l1
The pol on 47 [31] (20 ny, FES) was sul fonat ed
according to the generEl‘aIBP]Sclédg P11 as a
col ourl ess powder (29 ng, 48% . 1HNMR (D20 d 5.36 (d,
IH JI 2 2.2731), 4.90 (br s, IH H2), 4.%&q I'H J1

.2 2.1 Hz; H w 4.74 (dd, IH J2>33.0 sNa O,
4.29- 4E€£g 63.85 (3m 10H H3-§o @ (s, 3H
PG514 Azide 18 (N O:B@ { fl uoride

d| et hyI et herat e |(257mg——Stmol ) was sl owl yjadded to
a solution of the,peracetate 12 (700ny, 0.4 rr@gb aand
6- br ono- | - hex 6492 7y, 2. 721l ), .58 -8
3A nol ecul &Pl and the mxture Vio.sd under
argon at 60 OC for 72 h. The solution was cool ed
neutralised wijh Et$Ne diluted with DOM (3@dsye WH&hed
with sat. Na 3, dried (MgSO™4) and subjected to
flash chr omat ogr aphy (silica, gradient elution, 40:60

to_100:0 t ffaord Ony 204
48T 1@%905101 t‘%e [3éJ 2oéh éifﬂr u@@ﬂc Bep cﬁ@?foaatmcwé@lgm the general

pmce%DCI %g’%yu;@ ?%%§9§F‘D% g&n&#g—% d\{véerg 64‘9@ ]‘70(9}]955%3\/& (D,0) & 5.10 (d,

1H, ﬁz@%quqIﬂZN 903(d3514 qutz % b, Hl =4.986dd,, 1511 iEoi 6.008%;, H2"), 4.73 (dd,

1H, $,30%! )Hz, @@% ?@4@40 fmp3H; H_S msz Qdd@é,%f J24 @égﬁz,zH%z 4.33-4.30 (m,

2H; B 0ga a3 <(d& ﬁﬁj ég&"HQ“ﬁg'é ??ﬁ%’@ﬁ@ﬁﬂ%@*ﬁb 96-3.90 (m, 2H:

H5' @a1)44 76 (88 15 1.6, oa%a 11.3 185 HBbD53.6 (s, 3H; OTHR); 13C
MR (CDA 3, 100 MHz): 170.42, 170.41, 170.39, 170.28,
170 16, 170.07, 169.96, 169.94, 169.83, 169.77,
169. 58, 169.52, 169.4 . 425 (19xC0O), 99. 10,
98.83, 98.75, 98.01 (2%9%1?8531)%,' P%aée, 75. 00, 74.83,
74.75, 70.96, 70.82, 70.70, 70.08, 69.49, 69.28,
69 16, 68,0P4, 68.17, 68.04, 67.20, 66. 6555860,

.09, 6 62.41, 62.31, 61.86, and 1o§3c49N@sugar
car di ng gugar-d Na0-SO
o o
NaOssO
PG511

The polyol 47 [31] (20 mg, 56 pmol) was sulfonated according to the general procedure
to yield PG511 as a colourless powder (29 mg, 48%). 'HNMR (D,0) & 5.36 (d, 1H, Jip 2.2
Hz; H1%), 4.90 (br s, 1H; H2M), 4.87 (d, 1H, Ji5 2.1 Hz; H1Y), 4.74 (dd, 1H, Jy3 3.0 Hz; H2"),
4.58-4.40, 4.29-4.10, 3.88-3.85 (3m, 10H, H3-6""), 3.30 (s, 3H; OCHj).
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and bronohexyl -CH 20), 33.49, 32.32, 29.43, 28.92,
27.59, 25.12 (6x bronmohexyl-CH 2), 20.73, 20.71,
wWQ006885280. 62, 20.56, 20.47, 20.44, 20.41, (AcPCHEY2005/000314
13.85 (CH2Br). (B) A solution of 6-bronohexyl
gl ycoside from (A) (340ng, 63264mol) and sodi um azide
(66ng, 1.02mml) in DVE (4ni) was heated at 100 C for
48h. TLC anal ysis of tRsamplego:RGRl4re i ndi cated no
change. Tetrabutyl ammoni um i di ode (20ng) was then
added and the m xtyye gllowed to react for a further
48h. The crude mi, aspeool ed and subj ected to
flash chromat ogr api 0%%0 5:95 DCM MeCH) to
afford 21. 1ng (0.013 Aol N4% of azide 18. N3 48

PG14 X = SGBNa O H PGoA® AQ The azide 18 (21.1ny,
0. 013 mmol ) was deacet yk inder standard Zenpl en

conditions (2 niL MeOH) to affqgrd 12.6 (0.013 mmol ,
102% of polyol 48. (B) The pol 3{12:6 ny, 13.2
mmol) was treated with 8. trinethyl ani ne according to
the general sulfation procedure to yield PG14 as a
Azm%azfi)ou” ess powder (18.4 ng, 54% . 1H NMR (D20, 400
5.40-4.69 (m 8 H), 4.68-3.41 (m 27H), 3.22 (t,
2H(A)Y Borén Sifludridel diethy$ etlterBte (R529g( ﬂr&mﬁdﬂ) .was slowly added to a

soluigh le 15, (RATrg 4 A2ni(10BRE o Sigintl 206 OURORGTIHRRG! (492.7me,
2. 72&1%3% g;gl JEEE %ﬁfiéﬁtﬁ@%@&%ﬁ%ﬁ?%ﬁ% g% Hﬁ"tl?rg Wi sBee@ under argon at

ution
60 °affor MR thy Taihes aglutidinevap cooled,pieatrefisedheitihdidd; dikitadhaith DCM (30mL),

washith gt oNBACHke dde (MESThaat BubRaEtr Buifety supBpogiaphy (slic
grad&'ﬂt @Hlﬂbh' 4.66 85116096 UBIOAL:; H&%f&ﬁf&ﬂ@%ﬁlg‘cﬁﬁm RS, £5.0%) of the 6-

gan Upon i nj ection of e sol ution free
bronmmmmrgltfmstdar 151 NOAR (4 el GSHi)Ia: sea-B i, BED 498-4.81 (m, SED),

125 ATt S ACTASTS 4 e G ROHENTE 890 1A, =501,
6.637, OCH;B), 3.33 (t, 2H, J = 6.700, CH,Br), 2.104, 2.096, 2.09, 2.06, 2.043, 2.038, 2.036,
2.033, 2.029, 2.02, 2.01, 1.97, 1.95, 1.94 and 1.90 (16x S, 48H, OAc), 1.85-1.74 (m, 2H, CHy),
1.59-1.46 (m, 2H, CH,), 1.44-1.35 (m, 2H, CH,), 1.35-1.25 (m, 2H, CH,); C NMR (CDCl,,
100 MHz): 170.42, 170.41, 170.39, 170.28, 170.16, 170.07, 169.96, 169.94, 169.83, 169.77,
169.58, 169.52, 169.45, 169.36, 169.25 (19xCO), 99.10, 98.83, 98.75, 98.01 (sugar-C1), 76.96,
75.00, 74.83, 74.75, 70.96, 70.82, 70.70, 70.08, 69.49, 69.28, 69.16, 68.24, 68.17, 68.04, 67.20,
66.65, 66.60, 66.09, 65.44, 62.41, 62.31, 61.86, and 61.54 (sugar carbons excluding sugar-C1
and bromohexyl-CH,0), 33.49, 32.32, 29.43, 28.92, 27.59, 25.12 (6x bromohexyl-CH,), 20.73,
20.71, 20.68, 20.62, 20.56, 20.47, 20.44, 20.41, (Ac-CHs3), 13.85 (CH,Br).

(B) A solution of 6-bromohexyl glycoside from (A) (340mg, 0.204mmol) and sodium
azide (66mg, 1.02mmol) in DMF (4mL) was heated at 100 °C for 48h. TLC analysis of the
crude mixture indicated no change. Tetrabutylammonium idiode (20mg) was then added and
the mixture allowed to react for a further 48h. The crude mixture was cooled and subjected to
flash chromatography (0:100 to 5:95 DCM:MeOH) to afford 21.1mg (0.013 mmol, 6.4%) of
azide 18.
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decrease in the free gromh factor concentration as a
function of the ligand concentration allows for the
w@ adosisasd on of the dissociation constant, K .PCT/AUS005/000314

important to note that |igand binding to the growh
factors can only be detected3®hen the interaction

i nvol ves the HS binding site, thus ellmnatlng t he

chant® Pleval,uating non- spec:lf ¢ d| REY to other

si t B0 N protein. A 1:1 stOne t y>xhas been
assuned Ho5, P protein:ligand int For the

testing of gowth factor binding acti vid

heparin-c nsorchi ps were used.xo

pr epar ati onfoviayi mobi | i sati on of bi otx‘i’

BSA- heparin on a &lreptavidin-coated sensordhup\/hay\

been descugbed. [5] Heparin has al so been i nobilised

vi a al dehyde coupling using either B@AS# X=a8OgNaorH

di hydrazi de or 1, 4-di am nobut ane. For each Kd
PG5M:asurerrent sol utions were prepared containing a

0 r :
L PR RORRRTAE . 2 588 AN A sandd Zempi

condiJﬂld’iﬁl(D It BMSOEE)-tb afifoet mgmm mmﬂut(m%)' of deSﬂ EB

buffer (10 ni M HEPES, 7.4, 150 ni M Na

antB. bsrypqlwlvjis pdP @%gaaﬁ@ 2ay0l) \ias ér%ﬁeﬁdwﬁb $<as trlmethylamme
accomg;é go %] geBera ?ﬁlf %oh ?ule:EF’Eo ?'%lcﬁ ﬁ(}esgqv%aaewrlr@glegs ﬁ \!yger (18.4 mg,
54%3t A MR {mmmmm wuwm%@mm H)! 4.688041 @ach7idsSaR (t, 2H, J =

m xture, -200 nmL of solution was injected at 5-40
65)rﬂL51rﬁbﬁS=aﬁ@ 1R8 Pesdtve bi ndi ng response measured. AU

surface binding experinents were perfornmed at 25 0C

The surface was regenerated by injection of 40 nL of

4M NaCl at 40 nl/ Biological Testing dfYConpp@nidson of 40 nl

of buffer_ at 40 nL/m n. Sensorgram data were anal ysed
Grow&hﬁgcmﬁ@lw%msw| on software (Bl Acore). Background

Se@?rﬁfng At &f ﬁgﬁﬁcfsai%} i gfo‘%ﬁl XP6td FERLAIFGF-2 and VEGF were

sensorgrans to produce curve§ of specific bi'nding, and
meafase lusings a veurfacs qﬂmmme ndsbyanael | ($PRe dbased mehusiohoatfialty assay The

. curve St andar d cu s. rel at he relative res
pringigle el it eReY | ] B8t aﬁ%fremﬁ{)%%wﬁ SRt P aentchip urtace distinguishes
betwekh §RE anﬂqﬁ)'uﬁa (gr@\gtht #8for i8n REMHLRGed SRS €f i:h% %owth factor and a

proportional the protein concentration,
ligarsds @Qﬁshmjﬂqlmthe eluiomdhafeegpaith rﬁmnrsbm@rte the)nmmobléded heparin,

under mass.transpor itions. 4] Therefare,.th .
is HEHEY (% b G TR clpoTide TUPREARH (] COLrOtaa b determined. A
decreRVRr the krdeOofdvAR 6B @bRtentration 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 HS
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.

For the testing of growth factor binding activity, heparin-coated sensorchips were used.
Their preparation, via immobilisation of biotinylated BSA-heparin on a streptavidin-coated
sensorchip, has been described.[5] 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
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concentration using the equation. where r is the

relative binding response and rmis the nmaxi nmal
whrewdiosze4 esponse. Bi nding equilibria establi shedAUz05/000314

solution prior to injection were assuned to be of 1:1

stoi chionetry. Therefore, foeB9%he equilibrium P +L =

P-L where corresponds to the growmh factor protein,

(10 mM (HHEPHS, gp&hd 4, elﬁ@ EM| Negl, t3han1M GHlEF Ay :and La0{eh %6 Gwy) észlysorbate 20),
Whllg &&gﬁﬁ%#ﬂ E?F Pz]va% Zlgs(ﬂggci in ZI@@SEP .Ftﬁ?feﬁé 1?%1@50 3 .M NaCl [5] Prior to

injecHoR, tszhﬁplbfﬁlvsk% nhdifitaine8i 209 tdao hhidinig LOwaE Isﬂ]fmhtyo Ebr each assay
plot of [P] versus [L\totai. Were Kd val ues were

mixtuea $0r288 MInOﬂﬂﬂuiil@aW@S inj¢eted,atl b HE&pineandribe relative binding response

aver ag he.duplicate. mea surements. |
meagfiidhe hapreskc b SRR SR DPIGR of &5, ecerhe surface was
regeBEAWA by iRREHXSof 4 QL of BM RECI &!4004T/mdn FoDbRE BRlinjection of 40 pL of
response ‘i n vivo. [ 5] Hepar anase I nhi bi tion Assays The

buﬁhﬁp&ﬂ@dﬂmﬂlassays wer e perforned u3|ng a Mcrocon

ultrafiltratjon assay. The assays n the
pris ﬁ%ﬁogagrémofffafﬂqy\g?rea@n Jyssdp s g Hf ﬁ'ﬁ-‘é\avawa@?ﬁ f sfgvare (BlAcore).

Bac]&@@m& ﬁgorglaaﬁlsb\?ﬁ‘@ sgbtgﬁ‘c%édeﬂorﬁ%f(e@rﬁﬁérﬁﬁlas%ﬁscfr%@{ﬁsEg' gdﬁ%ce curves of

m ne heparanase actiVvity. The as
specifiid baflingt aad "beselmheymceefs sijsbquentp radjdstetiOp zeoo sﬁmpaii atueves. Standard
t he srral |.er ar anase- cl aved HS fra ment s

UV FHGE-EE B BToRRE el (5 W aDP b b ggon are linear,
1nd1{]gt1n§4tﬂatn'ﬂ46aﬁﬁaﬁ eregﬁrfsg lis (?505&&”)&11 @ | th&Gr&ikinBhc@Rrdidn, and thus

ranase 2. [ abel HS vari ous
suggf:smltgeﬁua’r aleﬂtonmngfexp@rhnhitt wies coflducted aipdéronassvieamepae conditions.[34]

Thergfqr\é\,ﬂmﬁ]a re atlve %ancP rTge ?és%or?s)écﬁ)peact:lp ?nj g’clf{olnac%%l ll)eegonl;/lgrte&1 go free protein
concentration using the equation.

[Pl= " [Pl

m

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+ == 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

_[rlz]

[Pl

and the binding equation[5] can be expressed as

- (Kd + [‘L ]total + [‘P ]tolal ) \/ (Kd + [L ]total + [P ]tatal )2
[P ] - [P ]total - ) + 4

- [L ]total [P ]total

The K, values given are the values fit, using the binding equation, to a plot of [P]
versus [L]wm. 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, e.g., PI-88, elicit a biological response ir vivo.[5]
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to equilibrate for 10 mn at 22 C. The assays were
then initiated by adding the HS and i mredi ately 20 nL
wor®sosien, mxed with 80 nL of 10 nM phosphat BCT/ABR005/000314
7.0) and the 100 niL transferred to a Mcrocon YM 10
concentrator which was then-déntrifuged at
approxi mately 14000g for 5 mn. The solution that
Hepprmwee InlibidiogrAsshys nenbrane (filtrate) was retai ned.

2o T SR R R b A e g sy e
assayFrefy diPthe %riﬁcible&iﬂi)htyﬁeﬂlﬁ fpafatihg heparansudfaen(F8shat has been digested

repeated for three aliquots of 20 nL from_each assay. .
by hypasanaserérom patvie| P de detgrainerhepuanase aotigity, The|aspayt eses ultrafiltration

oo PR SER ol R YA BRSIo R s o

nati@mENt of heparanase activity. Al inhibition assays
were run with a heparanase standard assay which was
i dénterctipn was sehep wEbayolengpesid en above except no
i nhi bit e anount of heparanase
i nhi bi t?gﬁl\ﬁf}acgété%sogl?fﬁreﬁﬁgg?gys det ernmi ned by
conpar i gqqngwﬁm]gshi s standard. The 1C50 for PI-88 in
this assay 1s 0.98 MM Antiviral Assays Mnol ayer
cul t ur e80 88 haparanase green nonkey ki dney cel | s[35] and

her pes sipl @ (Vi [ -1) KOS321 strain[36] were
used th?éﬁgﬂoﬁlgﬁe}ﬁg}gﬁi viral assays on the conpounds
were pekh@hiiRencsmtdasss dfigkibRysNyberg et al . [13]
Briefly, the effects of the conpounds on the infection

of Therdastibns wrisgehumavith Abeerupanientssexaentdhe ddtlekelleg HS and allowed
o <GBt 55" iS00, Shh iS5 aROTRAA 6 pipe e B ana
Bt LB ot BbIo C Crger Stk c. (e ) Rl he 100 1L

transferséditoenddicadde dv el ¢t bencentrdter avhibhl wist then ceteifiegeld] at approximately
nono

| ayer for h at 37 0C _Subsequently, t I .nocul um, .

140Qf50i0n 3 finat Beisclniors ot RSt (ROYERdA Grertiny (hlaptEhi gt febined. This
£SiOB3 phY Sprade W A

seml{ i BG4 Mikafip ) KrhQP, T, SRS MO Volume) were allowed

to redeval2opedfoai el ahd ehedathe GiftraafonGedp Wad @peated fr shigt aBdudds of 20 pL
were stained with 1% crystal violet solution and

fromcenghtedy. The ef fects of the conpounds on cell-to-cell

Spﬁ%@qin?é FPYitardeh8 the thied 2y haﬂﬁliafégsamples were counted for *H. The

difference between the time = 0 and the averaged 2.5 h samples gave the amount of heparanase
activity. All inhibition assays were run with a heparanase standard assay which was identical to
the assay composition above except no inhibitor was present and the amount of heparanase
inhibition in the other assays determined by comparison with this standard. The ICso for PI-88
in this assay is 0.98 pM.
Antiviral Assays

Monolayer cultures of African green monkey kidney cells[35] and herpes simplex virus
(HSV-1) KOS321 strain[36] were used throughout. The antiviral assays on the compounds
were performed as described by Nyberg et al.[13] Briefly, the effects of the compounds on the
infection of cells by exogenously added virus were tested by mixing serial fivefold dilutions of
compound (at 0.032-20 uM) with approximately 200 plaque forming units of the virus.

Following incubation of the virus and compound for 10 min at room temperature, the mixture
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serial fivefold dilutions of compound (at 0.032 - 20
mV) in the serumfree overlay nediumto cells after
wWao b@sosized ection with HSV-1. After incubation BET/ALZ005/000314
compound with the cells for 3 days at 37 C, the inages
of 20 plaques were captured -dld subj ected to area

deteym npati on usi,ng | Mp0O oft ei_ca)
was GO {A Hicel o 1P ronc e irtloponalrras éfma b4 3715, Subsequently, the
o P B P A bl bl BT iy tcctulose solution
in Bpgle&emtinidumn cPadnitie]l medRes u(BMENHe TihesulrdlSplaéludsh&lat Ql&f/doped after

h d
o SlgSeBELIEeg, A pLecailag st on r Sprsent eI
counf@PFHLARAREs [FPYh ectdﬂg}élﬂldgs celtl Do-cé1p Qﬁrfe%g@ H5WM e tegted by adding

Inhibition I'n Ity ce spread

serlahﬁ}zei(olctﬂﬂ)utmm’pof I@ﬁﬁﬁ)@uﬂ&@ﬁ@ @a-20 LMRinOthd %eﬂlnﬁﬁéei QV&&@ medium to

2.1 PG501,.144 8 68 9 1.67 0.11 1.64+ 0.406
cells @%&Eleére@fecﬁlﬁn a 5[%}2 . Aéelgmgu@ajlong)fztbq cqmgotp@wghglg@cells for 3

days 0 390 g ey F 0 PRepy B Gl el sTiBeied do gradetermination

usingl IM40® sofdwdre (18#ka)) Thé reduls F2CoRA iBfectidiy oft ddilslahdSerP viral cell-to-cell
10 .7 Phar macoki netic Eval uati on

12 +
SPrea%raéBé 4R Bhg@f ?gﬂnd 1By pesppelivebb jBlshihs detisedBlsy whlues are presented
in TaBleegur sors for PG00, 501, 503, 504, 506 and Pl -88 (2
ng of each) were desiccated under vacuum over P2C6 for
Resubtsdays. Into each vial was syringed 50 nL of a stock

solution of. 1.77 2., i ) of 35SCB8 pyridine
ot esulis of ﬂ%e Tegs %é%ggﬁr}%ﬁlg QWCﬁql}ngpecr’g%n are presented in Table 1.
Table 1

Compound K, aFGF K, bFGF K, VEGF Heparanase HSV-1 HSV-1 cell-to-

(pM) (nM) (nM) Inhibition  Infectivity  cell spread
(ICso, pM)  (ICsp, uM)  (ICs0, M)
PG500 120+ 25 867 1.72+0.19  1.83 +£0.483 2 1
PG501 144+ 8 68329  1.67+0.11 1.64+0.406 1 0.4
PG502 660 £ 40 11249 7.1£0.6  2.02+0.284 7 5
PG503 39070 848 72406  1.85+0.311 2 3
PG504 361 £28 1509 8.1£0.6 6.03+£1.05  Not tested 11
PG505 1960 % 300 13712 4.8+£04  1.04+0.147 3 6
PG506 88+ 17 I14+13 35£08  2.12+0.152 10 7

Pharmacokinetic Evaluation

Preparation of [°S]-labelled Compounds
The polyol precursors for PG500, 501, 503, 504, 506 and PI-88 (2 mg of each) were

desiccated under vacuum over P,O;s for 3 days. Into each vial was syringed 50 pL of a stock
solution of 1.77 mg (2.0 mCi) of 35803-pyridine complex and 2 mg SO3*Me;N in 300 pL of
anhydrous DMF (Aldrich, redried over freshly ignited 3A molecular sieves). A further 600 pL
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anhydrous DVMF (Al drich, redried over freshly ignited
3A nol ecul ar sieves). A further 600 nLof anhydrous DMF
wormsasikted to the SO3 vial and was di stri but edP€DABAK000314
sanpl e vial. The sanples were heated to 60 for 66 hr.
SO3 Me3N (14 ng in 300 nL anKh¥drous DVF) was added to
each vessel and the resulting solutions were heated to .
of arfydwus DMFhwas Fhtedvip ghe SHevial ead|veag digribuleghto each sample vial. The

fur St or i iR ricf i Lon.
somfEREEHANS BB RS 20 MR IR0 PR D) v
addeddsl ea@ﬂi/ééé}él%dttﬁe RdsuPmf )soluﬁdﬁlspﬁ'éﬁt ledtddao B0y Be&aightdThe vials were
subjected to SEC (Biogel P2, 2.6x90 cm flowrate 30

coolmtpﬁpomaemperﬁwg@nd Bered atr89<,<t? PYALINE PHTIECHIMg desi red

t es?crhf g ggg@fﬁi’he resu I@quwtﬁe@r ?@HS&% pH 8-9),

evapdiaddeto ZiryriB’Qb hﬁﬂzsubjﬂﬂﬁﬂ&b WEof (BRegal PRs2.6890 cm, flow rate 30 mL/hr, 5
Radi o- | abel | i ng experi nents antity Radi o-chem cal
min/gpeitan) Eraglipns canjalmpggesirddnaicdd weat d@acteé) upigg a5gM counter and

DM st By G P e 5ol 2Tl 600 5 56

5. 49 PGTable 2t SifnrBardood RésulB3@OBadiodaladlify Sop2fim28ts
Phar macoki netic studies Male Sprague Dawl ey rats
(250-

accessréo f ood andementy bef Radicackbngivali rRpetifie activity
exper i nefPBo ung, rli@glama] @ig)t hey \paiity mai nt ai Q&tymg)

unr estrai-ned—nrnetabotrsmcages. Ratswer

anaest hetPE®4 with i $at | urane (PBOt"ane (r)) 38A1
cat het er | nserte n the ex nal jugul ar in via
ot 5 2k’ and watgabsen nder i sk

an incis ’n the n and wa sed unde e skin
to a sec@goinci sionjin the skiwngefyt he back ¢ pgdline
vicinity of the scapulae). This was then exteriorised
with thePgi5®8ection di0a |ight RBL# spring. SHe

PG504 5.0 98.3 % 6.47
PG506 3.6 99.0 % 26.23

Pharmacokinetic studies

Male Sprague Dawley rats (250-350 g) were used. The animals were allowed free
access to food and water before and during the experiments, during which they were
maintained unrestrained in metabolism cages. Rats were anaesthetized with isoflurane
(F orthane®). A catheter was inserted in the external jugular vein vig an incision in the neck,
and was passed under the skin to a second incision in the skin of the back (midline vicinity of
the scapulae). This was then exteriorised with the protection of a light metal spring. The
incision was closed and the spring fixed to the skin with Michel sutures so that the rats had full
range of movement. The animals were carefully monitored during recovery (1-4 h).

Stock dosing solutions were prepared by mixing appropriate amounts of unlabelled and
radiolabelled drug (dissolved in phosphate-buffered saline) to give a total drug concentration of
1.25 mg/mL. All doses were administered as a bolus intravenous injection of 2.5 mg/kg in a
dose volume of 2 mL/kg. The total amount of radioactivity administered to each rat was 0.5-10
uCi. The dose level used in this study is 10-fold lower than the no-effect dose previously
established for acute toxicity of PI-88. Blood samples (~250 pL) were collected predose and at
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i ncision was closed and the spring fixed to the skin

wth Mchel sutures so that the rats had full range of
worpwene2e4 The ani mals were careful [y nonit or eBCHAD200§/000314

recovery (1-4 h). Stock dosing solutions were prepared

by mi xi ng appropriate amount-¢3ef unl abel | ed and

- radi ol abel ed druSg (di ssol ved i n_phosphate-buffere
5, 1530; hemin,angily é-5a2¢ btéall 244 g6 @ad é&htqf@r AeHngf The blaod samples were

T 85 LB SR BBl o cogins, e

amn?alﬁvéﬂéqml&hlgy b Odthdl cverIeeé oDV paﬂbmmltcbnel dnylesthetic (Nembutal®). Urine
adm ni stered to each rat was 5-10 nCi. The dose

was lcelested s eaeh amimal st m@p}valg Oﬁ@rlfzch 42124 teand PeAS hragter dosing. Cage
WaS}ill %ei lsym doéﬁelggﬁvcg%%é e&y g\%ﬁ@p ?ﬁ%gﬁé %t%t Zld of the experiment,

bladg&d doﬁ%@w@ﬂe@ﬁpﬁ@te@lﬂ&nﬂéﬁh allinal?dhd dldedritd thead4d h vbidings. Faeces
2, 4, 8, 12, 24, 36 and 48 after dosing. The bl ood

wereseaHsried owerthe isman@tléﬂeyva@eaﬁtthq ¥ifed and the pl asma

COMEFLECy AraFRTEAEL0 e WF SORSTAB PRI were st
d1recﬁF_ynf00@ L) bb%@o@'[@@sslchﬁﬂllaﬁoﬁ RO Fir Al ef didninatidh df&a@i@ﬁctlvny Faeces

coll ected fromeach animal at intervals of 0-12 h,
colleptedxiyring aeh timeqgrind eﬁfr@@rommm@j doseywithueash ergepquadlwere weighed
and npf?)n?(#eg%éc? n1|nS ﬁd P{wrgrsa) 81).'“/e c{e?on?ge 1%“ 88 eda ﬁ%ch%lﬂl gal ﬂgmogemser

experi nme der - con en S wer

AppfoxamneBch @anhedkatelydwaiget) 60tHihelu2d~ ¢48s hrafﬁ@ife%d\ 38-a 20 mL glass
Faeces were coll ected over the sane tine intervals as

sc1nt1]|la§10m\41a132 i} pgtistus sotubgisasadded @g(dj) tlzﬁpylalsmapp@i anddneehgted at 60 °C
for RO R ahehn  Fih B Rl B ShiEbmTeacy P asiond Uttima

Gold ﬁ@ﬁl@%@ﬁlﬁﬂhﬂidﬁ chiafiag Toclahil €Z.0 @6l ot planLaechdédeN®.0 mL for urine and
period (fromone aninal dosed wi th each corrpound) wer e

cagenwingliegs, dﬁdfnﬁofﬁégféweé)ed Gonntng, giag rresdustted en.on Peekgrd Tr-Carb liquid

I
scm’el\ﬁl tt oncc§r WEE) § gz&l&ﬁrla%%l?rpt?%% Sutrﬁfg ya%&%%)r&anst c:orn¥1§18red less than

the lbWelalan dflquahtitasiors Sbtised hra&alaﬂatwnal Pladnisl-ulie fidS&dge washings were
solublllser added and the vials %gfped and i ncubat ed
courded @p tuplicgte withinedsdays pfeollrgtinnoand wers nfsotecae fagradiochemical
ol f t r I
de o QUGG DL S, Wl aRTKR g1 4, L o1 cous o
thes@ |saﬁ1.‘ﬂas aretle dosected f& rdidchemical deagn @lemplmﬁbﬂlgﬁetlc parameters
for faeceg%} Count i ng.was conduycted on a Packa
Wererﬁale%lais [ustng; RIS sRalpiqns) %Y seftvars Japymit Rﬁwfé)sﬁ?rfﬂqe@s@hw) and are
pres{exﬂ%1 APRRgesti mes the background was considered |ess




the lower Iimt of quantitation not used in
cal cul ations. Plasma, urine and cage washi ngs were
weowsngsted n triplicate within 5 days of col | ece€DAU2068000314
were not corrected for radi ochem cal decay. Faeces
were processed as a batch at the conpletion of the
study and the counts fromthgse sanples were corrected
for radi ochem cal decay. Plasma phar macoki netic
paranmeters were cal cul ated using PK So|lutions 2.0 o
software (pummit Research Services, Chjo) and are,é2
presenteg | n T&bl e B. Tab?e&*% Ehd@an@ok netic 2
par aget ¢i® | det er ni njﬁd f oy, %‘SS"’I abeldied| conpounds &

f ol 1 Bwi n§8 v adni nl&tratmo&te | e2Sprague Dawl ey=
rat s5'Pl {88 PGEB0 PGB01 594 PGBEP6 n 4 4 4 B4 4
C01§.72.73205 13356 3.1 14.0 0843052:‘3
17.1n 1|8 (ng-eqg/nL) AUCo- h 9.6 1.9 12.6 1.2 29@7
3.485| 0/4% 14.7 1. 2 6.2, 1.0 (my-en/h.m) v+ (R)c
0.833 0/Q9|0.83 0.0 1. B .89 Q.7 p.03 2.81 0.94
0.5% O|@|k* ¥ 10 84?} <. §96,10.836| 0.024 0.633

0. 058 O.gQ 00028@ 24L d-.OQIS@..]ﬂ +0.024 Ad* g
(/@ k)" p50 27.6 399 33 B3.8 4£9.[1 380 24.3* 472
+ 1128 404} 59.5 wvd* (mL) #3.1 1.9 38{/4 3.8 22.%?2.2
55.152.6 24.9 2.9 44.5 4.5 Urinary Recovery 59.1 .;
13.1539/3 |5.5 41.8 1.5 80.5 3.9 66.5/ + 9.4 79.1&3.6
(%idge) | * Appargnt val uesq cubated pver 0-8 h pbst
dose§int @ pal &nly.ZCal leged aver 0-4 h post do

i nt &f val Soniy. HCal cul at ed evel tHe . 75-4.0 h postd
dos€lin{éryval For PL-88 PE50Y, PCP1,| PGG03 and 9

PGE(S: ¢al cul ated over He%.©- 12 R post dose i nt ¢ val

for-§9C56)4 &
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10The results presented in Table 1 denonstrate that

the broad range of conpounds enbraced by the invention
w@owsesrehepar anase i nhibitory activity and haReT/avemsgoo3l4

affinity for GAG binding gromh factors and can thus

serve as nodul ators of the adbi-vity of such factors in

a simlar manner to PI-88. In addition, the conpounds

have sestlisapreggmied, i dlablec {  damapsiree phagthe hroad rangg ©F compounds
t:
ciGERS0\GE B TAh Syl plahbe Fublal, LA PSS feons ity

GA@lbirdiing dloevth icegs and canihosserenhsmadwatokd cbethé attivisy cfisuyh factors in
of the pr|n0|gles of .the invention, and Vﬁrious

a simpaari ATt [ooPls3Sinkp edsliirze dhasamporRdtihavy ster antiyirhdiyity to P1-88.
The %égulnlg %gesgﬂtea gﬁ Bl 35 ot a{avm th%rbo@o%ﬁ@@m DibeDE biéimacokinetic

carrie i N various ways and in o
pnmeﬁh@dbmmm&étoPI885 also to be under st ood t hat the

tern1no|ogy enpl qyed here nis for t Qse
dedégifpjeedine SApodiRI AN @%1?/&2 dhSprificiples Pﬁ ghe invention, and
Varl&ﬁ%n&ﬁfigﬁtloﬁg HR& l; lgp?‘ﬂlﬁl 8k P0dcr &f thg)&%lﬁlferd%%ﬁjﬁt aﬁle invention is

npri ses rising” ‘are used herein to denote
capd)l'eeoﬁ hmig,![ﬂ‘acimedfand catrgtienit imvazipes ways sidineathémdnelgpelireents. It is also

to b7 iajaed kB Ernimalies” mioasd b6 isdge TP EREie ¢ eserption and

Shodl@hgﬂ’gy’lgégaé(p& l%nfr@e termis required. Any reference
to publications cited in this specification is not an

ad ifihs $éron”“dohgrise’handivantssafiths terormich usit‘eongprineshor “comprising” are

usec%lerg%elk%%dg%q%%w ed]%gl EANA Sts[cq%: JmieFéEf gﬁ%’%{g& %%L%Jrs E&J\%ﬁ&)} exclude any
otheWrﬁe %Pﬁﬁy otBSmete?% unfé@s in3e3Sonté:d lor MREdethh, ex@hﬁve interpretation of
en, 730, 2000. [3] lversen, P.O

thet@onmqwredDR Benest ad, H. B. Leukem a 2002, 16 376.

[ 4] Fer !t:e[rgrice 68 cl?%gﬁahcgls P | itjrqu‘léﬁgspgﬁdﬁ v\%gtrﬁﬂio lrnot :%i:tmssmn that the

dlscl‘@ﬁﬂes C(Wsﬁtute s gehdrR knof@ddoR in XustdaliaVed. Chem
2003, 46, 4601.
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X- [Y]In- Z- URL wherein: X, Y and Z are each a
nonosaccharide unit with a group UR bonded via a
w@emwghgs2e+ nul ti pl e bond to each non-I1inki ng ceebanmws/000314

X, Y and Z, except carbon-1 of nonosaccharide Z which '
bears URL bonded via a singkd8er multiple bond; nis
an i nteger having a value of 0-6; each Uis
i ndependently C, N, S or O @EAIMSi r hi gher oxidation
states, including CO COO, NO N®2, S(O, S(OQ each

1. R\icempodebefittegeieyalI@nitlar H, where Mis any
phar maceuti cal  acceptable cation or is any al kyl,

aryl, acyl, aroyl, al kylxsw]fl_cm-){le aryl sul fonyl, PEG
a PEG derivative, H or the group where independently
wherefh: €@ch AB group, Ais Oor NH and Bis H or Mwhere
I's as defined above, or an al kyl, aryl or any other

S5, B B ko 8 b g e

multihs borat to\each Avn-Rikihg gabbe of Ki Yrand 7, ekSeporarbon-1 of monosaccharide Z
substituted triazole or derivative, or a substituted

whichderrs 1R ebasnded¥ia a/single or myHipke Bt i t uted aryl or

derivative, or a substituted heteroaryl or derivative;

vii istantinfegerrheyingn vaheg offhén all URL and UR groups are
OSBM or COH (excludi ng the exocyclic nethyl ene group
ofachrbhie sadephaddntdg CN, StdreD extheirdiigher nridhtidrestatesyinaipdiog CO,

char. cannot be a OPG3M group. 2. A
Co%nmjﬁﬁé%g@fﬁ@(ﬂener al formula:wherein: nis an
inte e,r,havinc%}*la value of 0-6; Uis CN S or Qor .
ta9eh R i ingependsitly SQsMhosi avkare M isanyphagmaserticaliy acegptable cation
oris '5@ alk?f, Q}yl, g,(y@a%yl, alkyl sulfonyl, aryl sulfonyl, PEG, a PEG derivative, H or the
group
0
I

AB

where independently in each AB group, A is O or NH, and B is H, or M where M is as defined

above, or an alkyl, aryl or any other suitable group;

R! is SOsM, H, alkyl, aryl, acyl, aroyl, alkyl sulfonyl, aryl sulfonyl, PEG or a PEG
derivative, or R! together with U is N3 or a substituted triazole or derivative, or a substituted
tetrazole or derivative, or a substituted aryl or derivative, or a substituted heteroaryl or

derivative;

with the proviso that when all UR' and UR groups are OSO;M or OH (excluding the
exocyclic methylene group of monosaccharide X), the exocyclic methylene group of

monosaccharide X cannot be a OPO3;M, group.

2. A compound of the general formula:
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each R is independently SOBM or H, where Mis any

phar maceutically acceptable cation or is any alkyl,
wa@eops/osrey | , aroyl, al kyl sulfonyl, aryl sulforgi/AURBES000314

a PEG derivative, H or the group where independently

in each AB group, Ais Oor -MBl- and Bis H or Mwhere

Mis as defined above, or an al kyl, aryl or any other

suitable group; Rl i RO kyI , aryl, acyl,

aroyl, al kyl sul fory® yl, PEG or a PEG

derivative, or RL to ) [

substituted triazole or o%c?l .

tetrazole or derivative, or &esU ifuted aryl or

derivative, or a substitute%? 2L &I DS

with the proviso that when

SOBM or OH (excluding the R—group on @Qr® of the

non-r educi ng D-mannose), the R-group on C-6 of the
whered- r educi ng D- mannose cannot be a PG3M2 group. 3. The

conmpound of claiml1l or claim2, wherein Mis sodium

4nlsTgﬁﬁnfe@mirﬂ$Q{/alﬁéaf@n6; or claim?2, wherein nis 3.
5. The conpound of claiml or claim2, wherein RL is

NS YN, S&r OT&ethGiQ'I'Iﬁ??M‘QmQ&n&J 88, IncPidisg @00, NO, NO,, S(0),
wherein’at |east 50% of the R groups conprise SCBM 7.
S(OXMe conpound of claiml or claim2, wherein 70 to 100%
of the R groups conprise SCG3M 8. A conpound accordi ng
t eachlRaisrindepentartiyi SOMdegwhmlMdb any REbfifceuR?G8l1acceptable cation
or is%o yl ;%ggcyl,%ogalk%%gnyl ;ulgglGE 33%& ﬁ}%o(g flgrlvatlve H or the
gro escri bed. 9. A pharmaceutical or veterinary
onposition for the prevention or treatnent in a
manmmal i an subj ect of a disorger resulting from
angi ogenesi s, netastasis, infll anmation,
coagul ati on/thronbosis, rai seki\ABI ood triglyceride
| evel s, mcrobial infection and/ or

where independently in each AB group, A is O or NH, and B is H, or M where M is as defined

above, or an alkyl, aryl or any other suitable group;

R!is SOsM, H, alkyl, aryl, acyl, aroyl, alkyl sulfonyl, aryl sulfonyl, PEG or a PEG
derivative, or R! together with U is N3 or a substituted triazole or derivative, or a substituted
tetrazole or derivative, or a substituted aryl or derivative, or a substituted heteroaryl or

derivative;

with the proviso that when R! and all R groups are SOsM or OH (excluding the R-group
on C-6 of the non-reducing D-mannose), the R-group on C-6 of the non-reducing D-mannose

cannot be a POsM, group.

3.  The compound of claim 1 or claim 2, wherein M is sodium.
4.  The compound of claim 1 or claim 2, wherein n is 3.

5. The compound of claim 1 or claim 2, wherein R' is n-octyl.

6. The compound of claim 1 or claim 2, wherein at least 50% of the R groups comprise

SOsM.



cardi ovascul ar di sease, which conposition conprises at
| east one conpound according to claim1 or claim?2
W oensesds Wit h a pharnmaceutically or veteri narP@i/Ay2005/000314
acceptable carrier or diluent for said at |east one
conpound. 10. The conpositieilaccording to claim?9
whi ch further includes a pharmaceutically _or .
7. VEheeanrraung of glage depic  sberel éhto 149%p pEthe R groups comprise
30 abi liser, isotonicising agent, preservative or
¥antioxidant. 11. The conposition according to claim?9,

wherein said c und i resent. .t herein. a e
8. sArpapou troprinhaiag fhdRs igeoefpdP Ry tppPedhy, pase2
PG503, FGS0ATPOY06 IS BGR08 TG 5U9aP G5 10, PG HI1aP G5 22, PGS IBEPGS514 as

manuf acture of a medi canent for the prevention or
hereinbeforerdescribed. a manmal i an subj ect of a di sorder

resul ting from angi ogenesi s, netastasis, inflanmmtion,
9. cAgfuinadceotival br vetbidisirg composeah for thecbreveangiby oe treateent in a

| evel s, .mcrobjal .infection and/or cardi ovascul.a .
manpabign bicat Pt AR deing HPRGRERERI RS sl Rl pRmation,
coag%ﬁéﬁ% biigNaRbPbRGH thislySerdd BRI Uk Bl inkéotiof and/or

nmet hod for the prevention or treatnent in a manmal i an
cardiwbjoatr dsbass, whebredewosition koipgses ablenstroge sgmpewsidaccording to

. et ast asi.s, infl tion, cqoagyl atignithronbosi .
clairh <& ZHA 2 Jaee i oAty A epaicratalty O ystetmpgelly 2P ekl spier or
diludR 81 QhidCA ORI OMRIng sease, whi ch method conpri ses

adm nistering to the subject an effective anmount of at

| . = di J i i .
10, & P o R RATROU G SR ol L HlohuRt o philcenticlly or
vetedihariallyecomptabiceadi entdbuier] statelisdrnisdtdnietsergergents aredervative or

.mammal i an subject is a human subject. 16. The net hod
antiogadagt. g ng to claim 14, wherein said disorder resulting

from angi ogenesis_is a _proliferative retinopathy or i
11. ahbg enjeprsiion acearding taglamdnwhseigsaiheempeuny is grasept therein as an
k7 e d ihg to claim 14, wherein
esteég?%g&clé&}'gé-%}, ?g{gg,}g T ﬁggﬁfoggmﬁé?nfl anmation is
rheumatoid arthritis, mutiple sclerosis, inflanmatory,.
12. ¢ 5Pt fosido BaodrBieaf Pt Tk e 2R ot QBT R pndeicament
for tASpreVQiftioNBIr RRStnRGE & 8lirAshniias lsabjBetf a didodRiresustdigirom

di sorder resulting from coagul ati on o ) )
angiogenesis, metastasis, inflammation, coagulation/thrombosis, raised blood triglyceride

levels, microbial infection and/or cardiovascular disease.
13. The use according to claim 12, wherein said mammalian subject is a human subject.

14. A method for the prevention or treatment in a mammalian subject of a disorder resulting
from angiogenesis, metastasis, inflammation, coagulation/thrombosis, raised blood triglyceride
levels, microbial infection and/or cardiovascular disease, which method comprises
administering to the subject an effective amount of at least one compound according to claim 1

or claim 2, or a composition comprising said at least one compound.
15. The method according to claim 14 wherein said mammalian subject is a human subject.

16. The method according to claim 14, wherein said disorder resulting from angiogenesis is a

proliferative retinopathy or angiogenesis resulting from the growth of a solid tumour.
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and/ or thronbosis is deep venous thronbosis, pul nonary
enbol ism thronbotic stroke, peripheral arterial

wao boosikiaed s, unstabl e angi na or nyocardi al i nfBCTVAU2005/000314
19. A process for preparing a conmpound according to
claim1, the process conprisbhg: i) activating a
protected ol igosaccharide and condensing said

17. aEhd methed aesiordjbg tcelnian il hevhdrein saiddbypsder sespingnfiomiinfjammation is
depr ot ect | | i ' fr. AR
neufSR RS s RUGRR BB bRBeL OIS BPicoton o

chrofllc¥s@giade. 20. The process according to claim 19,
wherein said activation in step (i) is by way of a

18. \k’ﬁl’{! Bet@6il decotding 18aiH @@,@ﬁ&rﬁiﬁ%@ﬁ@i%de&r%ﬁhtﬁig@r@rﬁ’coagulation

erel n the non-reduci ng carbon of sa
and/a thymstwsistiadéapeycngugthoapbastsy bulnswary embolism, thrombotic stroke,

peripheral arterial thrombosis, unstable angina or myocardial infarction.
19. A process for preparing a compound according to claim 1, the process comprising:

1) activating a protected oligosaccharide and condensing said activated oligosaccharide

with a donor compound;
ii) deprotecting the glycoside resulting from step (i); and
i) optionally derivatising the deprotected glycoside.

20. The process according to claim 19, wherein said activation in step (i) is by way of a

Lewis acid.

21. The process according to claim 19, wherein the non-reducing carbon of said

oligosaccharide is phosphorylated.



