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WO 2005/085264 PCT/AU2005/000314 SULFATED

WOQM&}%%@CCUARIDE DE RI VATIVES TECHNICAL FIELD dghe veption 4
described herein relates to compounds having activity as inhibitors of 5

heparin sulfate-binding proteins and a$ inhibitors of the enzyme

gﬁg 3;22:Z}rdmgﬁﬁgggﬁﬁ\%‘g%%%@ yﬁ%ﬁﬁg‘g@?is not.

necessarily limited thereto. Specifically, the invention relates to

polysulfated oIigosaccharid%%W\é%%ﬁgﬁag%ivaﬂsaﬂon being
—and/or C-

preferably at C-1 of the reducing en of the non-reducing end
mdriesaschaiodedaniti BBl ehimvantidatedso retatpstodihavethoasiforsthe inhibitors of

reparation.of the compounds, co sitions.comprising the com nds,..
e B L D e B RR A  bbiuler, the
inveitiangiaenicd antirmgfastaticli goricmflardan dtoryatartimidibbialh the scope of the
inveﬁ?tng}?%aggtl%%%as%%ﬁrr 1%‘1%50@&%})0 t@g&%}%ﬁ%@ %h@?nnx}r?)%“%n e%%géet%t'polysulfated
€ compounds and compositions thereof also have utility for lowering
oligdstpobatidglyerids teuetbcaderintiisiting daadipvarsterahlgisedsd imfthe reducing end

and/GPEHRN %%? Lﬁ’éﬁ%dﬂ@&ésﬁig 'Hgb%%@gicﬁgxqgéo%w h% l‘fﬂ@%{?o}xh%lﬁe relates 1o
prevention of the foregoing disorders when administered to a mammalian
methagjéot IBACHBROUND AR Mheuwndisatsanphgs saschrmpesage tiknowpounds, and

use 8‘?1@&_‘%@4&;@&4&?%&? 'Z‘m&gtﬂmp%\f@o?%r QEQQM{%%%&BS aan%%xetastaﬁc, anti-

promising Inhibitor of tumour growth. and metastasis [1~ nd is
inflagroeigni n@ltifmé@@biqh @mﬁ@aa&\aﬂa@ im%énpﬁr@mmﬁ]z Pragienerts a mammalian
subj@ntiangiogenic.effects Ry inhibiting dhe inMerastions q(a@@glﬁaﬁp'cf&rqwamg blood
factors (principally FGF-1, FGF-2 and VEGF) and their receptors with
triglmmd@mﬁtéqci,mhlﬁ%iMMaswﬂ@ra eaRE iitsitonasneneliamapiect.  The
comB@lB‘?c{@%ﬂ?ti@nghﬁgﬁ%‘Sﬁﬂ@t E{E%@Spﬁéeéﬂ%ﬁﬂef Sﬂ&ga%ﬁ'gﬁraf%:&iﬁ%ﬂfem when

roteoglycans that are a major constituent of the extracellularm
admpEstRyaerademahtthEitanes 25 surrounding tumour cells [1.2].

Heparanase has been strongt!)i/ implicated in angiogenesis: it is able to

liberate active heparan sulfa %m&\gaé?é@growth factors from the

ECM and is involved in the de rag tion of the. % d subsequent i

ol SRS AU RS GOt Ichor ety ok R pelow) has
beenl Kaodagradation afrthe EgMidhitiepacdnasecis-ajgowiciall itnthesspiead 3] and is

of tumour cela&%gI etastasis). by allowing. th into the hlood .
g 0 (DU I TLn N Lo IEHS My LA fhiTSHRD R penie effees by
inhibdtimguis fGitéladtioas ditrpiozisiagtiewtidgeois éffactsdll: FERIPRSTE and VEGF)

ood coagulation. cascade by..(i) i hgl‘jiti easeg,ipthe intrinsic . . ... :

o e e Tl o U AEEn T aviay B fnicior of he
enzyfhE PBpandagil) agtivatingsththiieperiectfattorntd: méthateddnflibitionfafroteoglycans

WO 20051085264. PCT A.U20051000314 thrombi ever, Pl-88 does .
ot B PR AT 1 Fs SO R QA 1 LB Pimbranes
swrramidiizy activity §818][ 112 ivestudias ihambekeyisdiale ishdivattdahlengiogenesis: it is
251 I2°8891 88, SHimulate lense ot AR HIRIA 0UB B! B o enc i

the vascular cell w fafé? Apart from
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, (ii) stimulating the release of tissue factor

pathway inhibitor (TFPI), and (iif) activating the heparin cofactor II-mediated inhibition of
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its effect on coagulation, TFPI was recently shown to be an antiangiogenie

wa@ganiddland an 5 inhibitor of metastasis [11]. P.I-88 has alsi,oc ?ﬂlﬁoosmuogu
shown to block vascular smooth muscle cell proliferation and intima

thickening [12], to inhibit herpes simplex virus (HSV) infection of cells and

.+ the cell-to-cell slggad of I-ISV-1 and HSV-2 [13], and to inhibit proteinuria
throm b s STV ety R drsp b peae PREB A TalMixedrthod Highty sulfateta or AT ITI-
medmencpliosphenyatet mannose aligasascha apaing in size from
Pitop IS IR0 RS o

. dj- to hfxasagchari ,16]. Pi-88 is prepared by exhalstive a
5 lmt%?if‘efe Fitfe I bsPeErbtE Kb Fhbton (2) (esatormliashll [9]. Apart from
its efeltowingdhisipasagERP) veRtAResbYsih 45ig: hydrolysis of
: nhﬂt?e ex raceII%JIar ;%hlcﬁsphomam-tan c%‘?he yéastg%ci%%\?g{%%%%s %lﬁl%f‘%eo tsllhloj and an
IV%ﬁfélfl'} 8] Phis h?éjﬁ}seo}?ﬁ%ﬁ}é%@éﬁébﬂﬁékpmlwnsinooth muscle cell
proliieteakacehaiténpiosphaass (-60%) anduk GLA%), ctively, whilst . . .
Ceusthedr&rf?airﬂ'r% 1 % is 13 ma%ge[(ru Pof di-, tri- aln he;aﬁs%?;%h%%%% (\ﬁlgl{% infection of
phosphates %9% SR Rere¥e ﬁé@%ﬁ%’n% (O ardierintits: pepieinuria in passive
HeymanmoéalriRS4DR RO O OR RO OR RO'~0n ROORO O RC3~OR
20-4HPO3Na, 33HPO,Na, 42H

RC% -’\2?‘801'34 SO3Na org—fﬂP@,Na, .
PO3Na2 s 0 H PE3NA, 8 HPERG, mPaoRhewiNglaBd M@ RigTsaccharides
rangh@ sk for3dH td Bﬂ@(ﬁﬁh@ﬂﬁﬁ@fgﬁﬁﬁﬂ@q’%&@l@g@&@@%%f%xﬁausﬁve sulfonation
[2,16] of the oligosaccharide phosphate fraction (2) (see formula I following this paragraph)
obtained by mild, acid-catalyzed hydrolysis of the extracellular phosphomannan of the yeast
Pichia (Hansenula) holstii NRRL, Y-2448 [17,18]. The major components are the penta- and
tetrasaccharide phosphates 3 (~60%) and 4 (~30%), respectively, whilst the remaining 10% is
made up of di-, tri- and hexasaccharide phosphates (5-7) and a tetrasaccharylamine (not shown)
[15,16].

Formula I
.
R'Q OOR
RO : OR
RO OR
- -0
RO o
N
RO o)
RO 1!
RO

OR

n R R'
1 0-4 SOsNa or H PO;yNa,
2 0-4 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;yNa,
8 0 H H
9 1 H H
10 2 H H
11 3 H H
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Various other polysulfated oligo- and polysaccharides and their derivatives
wcseawalk2dmown to exhibit, similar types of biological activitie$¢3/REgBS/000314
[19-25]. These. biological activities are attributed to the inhibition of
various heparan sulfate (11S)-binding proteins. The object of the present
invention is to create derivatives of PI-88 that have similar, biological 5.. y
oD A e S SBEr AL for Saa i ok UBRUER B e vl
knowhaxmeadeilsinetician dias-A DK Biolabsatpticnyitdistrioutid, Snétabolisiiese biological
..excretion) profiles. A further object.of the invention is;do prouide. .. -
ot e G SR A PO curban hOIIar B thajpding proeins. The
objesynth ésisparsancharavierzation cSUMUGARNY OF THEBHVENTION $gnilar biological
.. According to a first embodiment of the inventian, ' '
ot o T et epia X oL e o BAAGHATER, gndror ADME
(absareteackiatritonosacstiabidéesunityifsiarg wplyR bbridgbeviatassingidhsrinvention 1s
multiple bond to, ea -linkin b " n- :
0 G GO N BRaro DL Do AP o B SRR Ehfhes and
chargordzatisran integer having a value of 0-6; each U is independently C, N,
S or 0 or their higher oxidation states, including CO, 20 COO, NO, NO2,
S(0), S(0)0; each R isSHASNERRE Y SOBMNGF N WhbYe M is any
pharmaceutically acceptable cation or s any, all-¥., aryl, acyl, aroyl, alkyi
SUIFBRSPTARE KSR SPLTIMEE € GariPaFOEOR BFHE §FEties 4 qompound of the
gendrai- BB 25 where independently in each AB group, Ais 0 or NH, and B
is H, or M where M is as defined abgve oran alkyl. aryl or any other
suitable group; Rl is SO3M, H. alkyl,}’a“rgﬁr,}a’égﬂ',%yi, alkyl sulfonyi, aryl
sulfonyl, PEG or a PEG" derivative, or R together with U is N3 or ay
substituted triazoie or derivative, or a substituted tetrazole or derivative,
whegeiisubstituted aryl or derivative, or a substituted heteroaryl or 30
deriyative, Y¥Q, 200010827 A Rl 1200808 31etp IR WilidAS/ia a single or
proviso that when all UR' and UR groups are OQSO3M or Off (excluding the

mukiipheheRd tHedin é\ﬁg-&p&ﬁ%ﬂﬁb@ﬁg ﬁd'@ﬁl&lez)(?c%@t%’%%ﬁlcof monosaccharide Z
whikietRylenerd it ef 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(O)O;
each R is independently SO3M 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 '
i

—R~AB
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 sulfohyl, PEG ora 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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monosaccharide X cannot be a. OP03Ivf22 group. According to a second

Wemtns_;dmmt of the_ |_nvent|on, there is prowded a pharmaceutl;%a}l | A%]%ros 000314
veterinary composition for the prevention or treatment in a. mammalian

subject of a disorder resulting from angiogenesis, metastasis,
inflammation, c_oagulation/thromb?sis, raised blood triglyceride levels,

micYEHidhsrrestion Badrdicesiofased dftimease avREBOMpOSigeKcluding the
OH le ; crording. to the fi ste diment
exo SRMPHRIS RIS 3Rl NS 9&6889&839@%0“1% gﬁgcg&f;le 5?%#@8%? aLoup of

together with a pharmaceutically or veterinaria a

monggeshierifcstinaprids HRE CoMipeiana. 10 A third embodiment of the
invem&@mg@wm@méfﬁsom@a@my%@ﬁﬁ%g@
r

%gteoigh%ogr L4 2 oh tical
embodiment in the manufacture of a medicament for the prévention Gparmaceutica

OF ¥ R RL ST FRL A IS EikaEieB o4 HipstRdent iesultingyinalian subject of a disorder
resuBlilgiogenesisi Faetasiasiseiiammation ceagulat omhosis, raised .

. lbloo. trifglél(ieri(fj% levels, [%icro‘bial infection and/ggggﬁ%{lxg\%%{:%%brom’ raised blood
T8 lHEEESe TN cBY R R 0 IS BRAIS dREHR esfsevdainyistioe, therielis composition

compriséided dcmethnd fosihRuakeVRRIRIAL MR MAMMAR ooether with
ect of a disorder resulting from angiogenesis, metastasis,

.
P O i Bt S sent o asiduitasitss compound.

mickobiad énfeefimmanc/dicardigyas ddapdiceans u%m@%%ﬂl d according to the
rises ?dml?lsterm to the sgbject an effective amount oft at ?east one

co
first embodiment 1n the: At 0k A Bahsawme Y for Fhecorapedigonor reatment in a

compound acco
mangoatjrisigjsaidedt leaktater compabadinfu @g@bggﬁgggjn}ﬁ&gﬁgmg inflammation
coaéﬂl\é%n'{mg%ﬁl s'iisses afll10Vg| i%%grglediates and the synthetic pathway — ’

resulting in the sulfated giigdSRCch B IEecBithe gl e mbeaiatisk, infection and/or
cardpreafenrad derapounds according to the invention, where the

mO}QQ&%ﬁ%D@['dﬁ olecul ére excl iv%lgl D-mannose and the glycosidic
linkages are 551)- |--f§ ant e§9 %??géabée CeBtoBhArehis ranwidRsg? method for the
preveptimiupe IRTUMIOR RESmHINGIORsRENof RQRBROIQURRY #or® BPiogenesis,
metdRtdRO ZHRINASE Bk .%gz%][;oare as defin dl{ bove. M1() . . D
. 2005/085264 1jCTiAu3%8§L;‘8 RS RadrL, U W6 ifRdg ks, microbial
nfeqhieiepdadispitioerswbe disceputidtivlpracticd, anemisenampiaienadio the subject
an 2QRAIMERIS thereql willp ‘Q{eb cribed, by way o example only, with

reference to the accompgn?/?ng f%g%gﬁ%@f aocdrding %o the' brst 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 ai-(1-52) and a~(1-3), are depicted

RO OR
RO Q PR
RGO OR
RO~ -0

in the following structure:

o)
RO n

RO -0
RO

UR!

where R, R}, U and n are as defined above.
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BRIEF DESCRIPTION OF TIM DRAWING 5 Figure 1 shows the effect of
woP8:88skke compounds on 1ISV'-1 infectivity (A) and ISy'- | celitoacelos/000314
spread (B), in panel A, the results are expressed as a percentage of the
number of viral plaque forming units {PFU) formed in cells infected with
the co nd-treated virions rglative to mack-tr at d controls, in ane
B, (R dps ERGPOLEEI S S BOTSAreays BrinE brag@ thautop Shice. one or
more/ib@éﬁataaueﬁlﬁmnedm ttfhereommﬂammpmgdem&%bé@pmpm@okfeéaﬁn@te only, with
'gélétreated control cells. DETAILED DESCRIPTION OF
ref SIE’WE 'ﬁ%@%&ﬁ%ﬁﬁﬁ%s The present inventors have found that a

large comber of SL%%:F& wgi% c\%rﬁ\g@ synthesised
using a number of ‘different strategles as broa escribed” below and as

”Iu%%%t%dlml %‘733%@%%% otﬂa?%% £ B%Bgﬁdlé"cﬁa%’ééy }%gc’mvfw (rz]%) and HSV-
prevéntion o isor

treatment in mammalian SUbjeCtS of a er result

1 cefrdmeabgivgahéBis Inma@tatsuéheummg@ﬁpmagmmmmmm@téhe number of
v1ra1e§ Yale ‘%&218?% t[@@écﬁi%l?éﬁ%d%'}%@ﬁ@lﬂﬁg%%o%ﬁqﬂ/ OEompound treated virions

ovascu disease. This utility results from the ability of the
relatermipoupdisitsastdckoniebintingost Rephedissslitates splivrgedroteiractgentage of the

averd28T f@&%@t%svﬂ&t?ﬂ%ﬂ@t %@@MM@%&Q@M%@@Q&R@@P@éﬁlp%gmd relative to

Wlth regard to the subject compounds of formula Il, the monosaccharide
moclrifepted yaa@! ealsbe, for example, any hexose or pentose and can be
either a D or L isomer. Such hexoses _include ucose mamlose altrose

allose, talbse, A&QE&&@SWJ KA é?ﬁ oSREEH

ribose, arabinose, xylose and lyxose. The g yc05|d|c linkages qf the
monBS AT TR t 4K Ve %)‘(’z%s%tl yao‘a(gﬁ% 1’ o‘?ﬁgﬁe‘?ﬂ {9figgeaccharide

dem%ﬂi@é@%aﬁf @@ntsgmaab@edaadﬂgt kagemza Bﬁedtﬁﬁeraﬂa@eu@gadb/ aceepiabledescribed

belq%?%%% p%?:% ﬁlﬁuglglm ﬁi ith %éd&%géﬁ%% a%%ae:ﬁte é%rfﬁg t%l%?eventmn or

trea@ﬁefﬁrﬁﬁﬁd muttﬁbiﬂxzﬁtl gfgumts of act;&ﬁsa'ﬁakerammmg Cﬁmﬁtg urgtiogenubieremetastasis,
licable, at UR.. of cQ unds f form II e either. a or.

o e B2 B HE N e R RIS o abBidoel nfecton

andthﬁcﬁﬁitﬂttﬁn%tﬁmm&mnf&mﬁfbhﬁytﬂasdﬁs thentetim dalkiyy" pﬁvthxert:us@xd;mlds to block

one or in.com ds.such a arylal [ refers toa WO . .
e G B A SO o e B B SR B ae bR ity g vy of
the hydroedrboragesap, preferably Cl 2a, such as C1,10. For example, the.
ter C6 a fer e I| kyl s0
of ;Q)R{[%) c&< ¥o ’d:l% gu tacg'ltn Oc}%%%’?%x?}ﬁﬁ% Ihﬁlf s gh%% MigS %1 'f]lets X, Y and

hon atoms. Xamp es e met
Z Cmm@mwxmm@ymhmw warsios anbusy, b»‘r—ptéh‘:tyla Eopéntw,mer Such hexoses

11101& t?ey y%BX%S@ %?ﬁ&‘e 1185@4 %Ig)%t

R dimethyibutyly o
peht imét ypropy ﬁc 511 1etla %ll?gi:z Such pentoses

mcldtfrﬁe‘thtrthuamblsqttthyﬁdesﬁydrah brgoged h@h&lmnyldtmaﬁqtﬂes_; ot yctieo@ysaccharide
units’c%ﬂ%’é g?(%ll"ﬂlgﬁ/ely 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 s0 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 IT can
be either o or § or an anomeric o/p mixture.

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

11, the term “alky!”, when used alone or in compound words such as “arylalky!” refers to a
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cyciopropyi, cyclobutyl, cyclopentyl and cyclohexyi Other examples of
valkyineolsde: heptyl, 5-methylhexyl, 1-rnethylhexyl, 2,2-dimetk!1)élpent l, ,

3,3-dimcthylpentyi, 4,4-dirnethylpentyl, |,2-dimethyipentyi, -LIAU2005/000314

1,3-dimethylpentyL 1,4-dimethyl-pentyi,dl;2,3-trimethylbutyl, 10

trimethylbutyl, 1,1,3-trimethylbutyl, octyl, 6-methylhepty1, I-meth ylheptyl,
Str“i%g%,§%‘%é%rg%é}%‘§/f8ﬂﬁlﬁc¥wﬂu{Of-a,f obgropn. gfespbishety bedys T4 2-, For
exaBipd: hieSeethyiheptydlidyl” Z=for 3onroRyl BEXyYh-61e Ol Rndr 05@3%11@7-1@90 oup of 1
0 S %m{nonyl NES '2-1 3- 4 5-or 6- ethyloctyl, 1-, 2-, 3- or.4-pr@pyhahe“pt§/{ '
undecyl; pms,_ Exdples o57Crs gficyy guFHBERyTRIBYI ethol, Bo-nroByl.6epropyl, -

butm;mymwylz—&utﬁ;,n’spsﬂtygri&:mf@piy@,gyanﬂer}%yp%l%@%Ly{g%qtm}whamemyl 29.
- 9- or'16-methylundec T

. ntylhexvi, dodecyl, 1-, 2-, 3-, 4-, 5-, 6-, 7-, 8,- 9 ,
iSRS RSt B o mabeslof ey 2
dm@ihﬂbﬁﬁ@-Bm@t&izﬂisﬂmyihﬁwﬁﬂwﬁﬁe ﬁx%m@%@umg&%y R-MaYiBe inciude

| sybstitute one or more optional substituents as herein
o T e SR B, Qe Y BrBeA B grouglude: oy,
S—nIMVIhM,Iéasbﬂmﬁm?mfémmhfm)d‘ftlg&paf}fﬁaiBl,flmﬁylrmgfemﬂ,fe@@bﬂlfﬁl%ﬁ@fpentyl,

ur ion $o.as to rm an alkenyl or alkynyl group, preferably a
-2 R h%Z%%?S%‘éﬁ%%@@zﬁ.adgﬂéérﬁr?sﬂﬁézzéof%myﬁwmﬂme1,1,2~
i sapatity: é»C_Qﬁi&iwwh@amméﬁh&ﬂh@fﬂ@pwgde FnBYENRCBPON 1 3 3.

Lesid taining one, or,twp or more double bonds, or one or two or
teumoreﬁ&%%%ﬁé%%?ﬁ?sf 3'éll%?lgiggfaIeI}rJITI c?q W Ikenyt and-amgymyathylheptyl, 1-,
2- ot Revtenyilbaryk:, dotidn luséd aloke by f,CompbancemItHsILh 29 3. 4, 5- or 6-

" lky'I"; dgngtes ' polynucleax,.conjugated or fused residues
eth}é)ﬁf%frgg’m%ﬁ% hyd?é%i?@r?siﬂc%%r%Lrh%é{%gﬂie%é%c%ﬁg'(l‘?ét rodryl) rifig -methyldecyl, 1-
. 2-systéms; Wherdheibsinenyhdre eafboh atainsrohbaloyetic 1hydrecarBeR heptyl, 1-

| [ itutesl with,a heteroatogm to pravide romatic residue.
pent herlvé:-g ’tévoc?%%?gﬁgré%g?b’o% ’z?tdr%s’ 2I’e%1e%)lagcrgc§j,"m§g¥%§}%§3ﬂy}twg'of’ = 4= 5+, 6,
7- o fahel Revsaine héterbaforer GrDbypitiersit heferGainmsbSyicable 1-2-pentylheptyl

and IBieRAtoms include B Nk S ARG mples.of "aryl" include phenyl,
biphenyl, ter?)r[y%gnbl, ql%ate?]phe?l%ﬁgglgﬁtﬁggt&:?%%@b ShsShdRye optional
Subsa‘ﬁ%ﬁrgééﬁ%‘?lﬁiﬁfé%%ﬁﬂh fapierRAll ezamthigitebyinclibé nz anthiabeayicarbon group

(haaheRaphycny b HyRraoMs IMES B nigeile 27V, clrysenyl pyridyl, .
4-phenylpyridyl, 3- phen?lpyﬁr?d'i,l%hienyl,e%% %#&Iﬁ,é{l@ g%ﬁl,&yWr%an 50 as to
for%%%?l? %%m%yllfﬂ%yl? Db0B/085 28PC THA§I0EABOSA 4,-7alkenyl, or
a CRyrimig Ty ogél iRefiaybiiseauingling pe@;.c%# enzothienyl, purinyl,
, ﬁ{ﬁjinazoll‘nyl, ph%lr?azinyl', agﬁdg?nyl, b}énoxazo y%ggéﬁ%gt llléczggyei %n%%ﬁ%"arbon

TESIGRR CRR TP RS GOt 96 Pary I deiblseonttu eieophenyivard naphthiylie bonds. Thus,
“allfyrefenadheteroryeligigaeuRsRsiude pyridyl, thienyl, furyl, pyrrolyl.

An iﬁll %roug may be optionaII}/ substituted by one or more optional 5
subSHEUETES 2 herdiRdefirdploti teimodmyPrederotds seroup “Q@ERT”, denotes

singheheselnraisan alisyhpaaey @roBedExamples &f apyhinglude siaight chain .
heteoécbanc%ﬁd aIIcar}S)yl such as acetyl, propanoyl, butanoyl,

DR Gt P ISEREE: &ﬂ%ﬁ@ﬁ@?&&’%’é@ﬁ&l@?@p@ﬁo‘?@ﬁeﬁaﬁw, atoms of a cyclic
hydiepeinaytesidue 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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octanoyl, nonanoyl, decanoyl, undecanoyl, dodeeanoyl, tridecanoyl,

wietiageganoyl, 10 pentadecanoyl, hexadecanoyl., heptadecagc()j)fll, AL}@HOQ- /é 00314

octadecanoyl, nonadecanoyl and icosanoyl; cycloalkylcarbonyl,'s
cyclopropylcarbonyl cyclobutyicarbonyt, cyclopentylcarbonyl and
cyclohexylarbonyl; aroyl such as benzoyl, toluoyl and naphthoyl;

pyrigidiRenoYreetnds isrevipeliayioyrrazelFaenly|desyio eyl propanbyl quinazoliny,

phenRb@RYIRURRAYI, BREMispbUtYlYLphenypeangy apd p@?&%@&ﬁ”%ﬁcamon aryl
and naphthylalkanoyl (e.g. naphthyhlacetyL 15 naphthylpropanoyl an 7
groups, RERABLRIABYA) 285h BaPRE R grﬁ%ﬁﬁﬁﬁ BelopaBeiyasubgtitutediasiude pyridyl,

thier§eSEAPEGabevE, "AEWryS JAGE Qﬁ&&@é%ﬁﬁd}ﬂi@@ﬁéﬁ&@é&i%e AW more optional

Optional substituents for alkyl, aryl or acyl include halo (bromo. fluoro,
Subs‘&Fﬁ%%ﬁ IGFIhGEIESLS; Cyballcyl (e.g. methyl, ethyl, propyl (n.- and i-
isomersinCabaCexi(e ©. Metoosy-SORRY WHORXYR N agd izisprge r:ﬁ)yl group.

oXxy e- an t-iso,nllers , hitro, aming, C1_ 20 6alkylannino’(e.g.

... _butoxy (n-, se S .
Exanﬂﬁ’i?ﬁy?éﬁ%}%o}% o S IO (T dRhaRchedrAlyamingyhces acetyl, propanoyl,
butm&@ialkﬂamim@lﬁﬁ@adm?thy@fam;,die:smahammﬂ%gmeﬁylaﬂy%&@y}, heptanoyl,
tahoalf)metmgn%a.g. tafluoromethy tribromomethyl, tric Ior_omethyl),
Ot o mEtRERY Yeg IS ethBLS 2R om BIRAHIS: tridkfsraristhoxyjradecanoyl,
pentakdaaogty| hevadsonespbehegibiersylcly @rospiRGILIRSRAINANS] and icosanoyl;
c clc?d]?'%%{ﬂgngd h?teroc lic 25 groups (heteroaryl) as described above
YOdhd non argmgﬂ%lﬁ%-cl%g%%%]g%g%’r e 8%%&&%1’%}‘%%&’\%%@]6?%0@1 and
cyclqh@relmmtcarwlEse&raé:dylﬂemx%&l,intdm?@rldanﬂ)l/ ﬁ@ggﬁ@%{r%mmllﬂ)yg such as
xamples thereof include dioxanyl, pyranyl, tetrahydrofuranyl,
pheng%%ar?@’lgzm%f hoﬁr%lg?yr%ﬁ%},r%zil%'frfﬁ?gﬁ%%ﬂ incﬁgwgﬂgéﬁ%ﬂde@*?ﬂ@mbumﬂ»
phengipgrea i sutfadonkopinprungy aceatdingibthyelRyassion (s &yPiGallhdhlacetyl,
% t least 5Q0%0f the, R groups of an oligosaccharide |

ma e S TP TR e BRI g ttted as
describgbabere. pestdiasliplemtdastt ds dighmad! 9esbsiTneP B8, derivatives of

for, C [ S ise synthetic route qr by starting wij ,

e B o A R SRS g oend S, oo
hydregin pouridzle &; wahzhosiobazensP O vl 2006/04H)3 1% cBleas (.2, methoxy,
thofQr d:aboye).and;maki e gesired, modifications thereto, Th .
° 10ir§1)vr;::1~br$g)(?rs}%be('germinedZ f%?nﬂg%jénsidergtigﬂ}o? %%eaé{'grﬁc’tﬁ?gﬁé?rfgl-g’gr&) amimo, C;.
salkylaraing dresurisity), aminahaddreawisopraterdd pointsdf deiboatisalionino), C;.
dialR$1EREREAYEIRg enehdhyBRARL hederminahe-Pasi] he . nan-reducin
o E%d (%ﬁé{illgstralted ir% the fol’lprv%%{strucuﬁalgfgrg%@%a&&ﬁ@oF? ‘iine‘%yl (cg
triflugromsiiakiobEmERbRO BRI @EhYS,* Relpmethoxy (eg trifluoromethoxy,

tribromomethoxy, trichloromethoxy) and acetyl.

A 5-6 membered heterocyclyl group includes aromatic 5-6-membered heterocyclic
groups (heteroaryl) as described above and non 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 SO;M.
The degree of sulfation is typically from 70 to 100% and preferably is at least as high as 90%.

The P1-88 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;
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RoR O y/*~ derivatisation point A OR 5 R = SO3Na or H, R1 = PO3Na2, n
wa fhd/lsshauld be noted that di-, tri-, tetra- and pentasaccharide (and
larger) d%}r)?vatives all can be made by the samg chemistry. ﬁgﬁé\%ﬂ”ﬁﬁ@m“
pentasaccharide derivatives are preferged since they are the most
biologically active [1,2,5,8,13]. All the derivatives made are then subject
See %r fRaT5h horeakinsitecdidonadificnt i Mbpand tideesubiings determined
frompalyohdesuiianatedwith a-slonarngy aagenksHofas sl HIOHAR e are 1w
ndicate

pyridine complex or sulfur trioxide trimethylamine complfésxo.rA
preferfis\ROHR UdtrpBthitdiarc Sty s thasrinshiibhand\e diffitgrimittie 6-position at the
non-p@NERteNICTHy aaimentinmamualinnsHPisalseLa disqrder resulting

from angiogenesis, metastasis, inflammation, coagulation, thrombosis,

elevated blood triglyceride levels, microbial 15 infection or cardiovascular

disease, The comm peticular utility in the treatment of the

foregeingtdisordessiis huridg Or’igvppounds are typically administered

as a component of a pharmaceti position as described in the

following paragraphs. As will be illustrated 'below, the compounds show

similar or superior activities to PI-8&i ‘RharmaceuticalicaivgiositionsA

for oral administration can be in tablet, capstjg, powder 20 or liquid form.

A tablet can include a solid carrier such as gelatine or an adjuvant or an

inert diluent. Liquid ghar, utical gompositions generally include a

liquid carrier such asggvét%lgﬁge%mﬁﬁ@rﬁﬁna& or V&getable oils, a mineral

oil or a synthetic oil. Physiological saline solution, or glycols such as

et I glyco Qal}{ lene cockm YP included. |

S e s ol JoAERE NIl et gemrvasves an
can Rerapage thie thsseatnsheris IO Hovs168526 HROTALLIRORE 10083 ides arc preferred

sincePBEgNEesabadmiN Sy RAFNAEs fMNISEaton by the following routes:
s dntravenously; putaneolfjgsil g“ subcu%@ie’ésﬂgs’?yg?ha;yahgg Fn%%rﬁfﬁg%ﬁfawge are then
Subl it Hb AFRINECHAhi bmiFRlia i srpapeinoneally Ahdidpically. Tiepicatilting polyol
sulfoastatinistiatianinehise s eemal R ey Qe Rk 2R riaﬁlxvgymagﬁex or sulfur trioxide
mmegg mstragon y inhalation or by aerosol means. For 5 intravenous,
UhE8E§BPR Geutaneous injection, or injection at a site where treatment
Is Adestididaitide e W@f%@@ﬁbwﬂs%%féﬁéow tﬂgah‘?@é’%eh%% utility in the
ceptable a%ueous solution_which is pyrogen,-free and has suitable pll-},

a
P St PRBELEr SHARFIAIRG A s et i fvpropafiazenesis,

|so?on|C|ty a

metaguiiahieflaciutions Usiaguliaiexamainselsions of E'R%al%ﬂ'@%e%@‘i%%gﬂ;ﬁﬁcrobm1

infecQl derivatcilves thereof. 10 in addition to the at least one compound an

carrier or diuant- compeEitions - BPIHRY T iRE RAVERWGR WAlLTRtbe treatment of
the faragonle diphvdensandutinatly. o iveterinatialy BEGOPaNle xciRiant. byffe lsomponent
of a %%%%%@&tlo%ioeig%gfgem P eservg#ive or anti-oxicjant_ or any other '
Boral THean 1 TROREIGH S| IRShibet: T i Bellosprsciterepline As will be
illustysggd brlofsiid teatrsuokds 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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materials should be non-toxic and should not interfere with the efficacy of
wdmeameund(s). 15 The precise nature of any additive may depend on /
the route of administration of the composition: that is, Whethggﬁ/émw”/mm 14
composition is to be administered oralky .or parenterally. With regard to
buffers, aqgueous compositions typically include such substances so as to

mdiAtaictae celnpoistiaioat albldddeto pliyeinleigicainpHigr atlieasfollitving. routes:
intra%RAS&RT 2RAMLBELR0 19 8-QirlRImReStonRs afrording to theiglﬂéé? nyngpaoculaﬂy,

can also include active ingredients in addition. to the at cast one
’framéamﬁ&am SifeRIrgrentitswl Beipiicipaliyrindsedifonitisitieffivatydas dermal,
ocul@fﬂtl'&*&ﬂloﬁﬁgﬁlﬁ:aa%m\l\?@i‘le@ss@éﬁpiﬁﬂﬁ'aml@rﬂw?ﬁﬁ’i@ia@%'??al%wg%sol means. For

.. antimicrobial and anti- thrombotic agents, and agents effective against
IUaEBgLte FHBEAY Gy CERAEIEGRYS dRtpctiardievasiertpdistaseitbtisan beatment is

desi&ﬁ%%@i&&ﬂg&ﬁisﬁ@mm ﬁ@ﬁ’@ﬁ?%@@ﬁ?ﬁ&ﬂ%ﬂ?%c_ %@ible aqueous solution
harmaceutical or veterinary composition according to the invention |I?

Whichds PYFORREEE SRS 3UBTREPHT BithesUopiethyTac iahiyibfredlvecorzskill in the art
will theragieulicaly effastivesamayniasdasassasy for %&%&@!@PQ@&@%&@HP% subject

under cqgir%irderation. Thefactual amount of at least one compoun
oM St BUNRIPEE] composition, and rate and time-course of

admirigtigisantovihelependsonoine aatipsan thagverit@fthe;Candiion compositions
b(Fin ttr(%glted or%he 30 pro gé/laxii required, Prescription of treatment
acco R L e GO Br e B HE R HATBES A G RImETARLY acceptable
exciphalcafeactibiierar eleriisiap wapansibloranifie 6AIaALARLEURIEGy other
ypjcally however ositions far administration to a human subject wi
it NS J00E DDA P A TR DOV BRI S5 B ARBLE G (at uck
mategiath $00uidghefihe tedimpodistaudd kgtdhbetlyeweightianernare Bf&f@r@%{pound(s).
between about Q1 and 1 /kg of body weight. The compounds can be
e B o S A R R o Vit eeptper of the
complesiienivedtherevhelseusbd hemginsidenivativels? afithmicemydoonds or parenterally.

sl S.S& cagrdinatio lexes, with metal ions such as Mn2
B Ty S I R S Spttces s = o
mairfiigrite somPProtings ACtrpbupkisivdadigladitior growss sitiimasrange of about pH
5.0 thRQpphates or sulfates can form salts with alkaline or alkaline earth metals
such as Na, K, Mg and Ca. and with organic amines such as

triéﬂ%ﬁﬁ%@wqﬁéi(g Ky dhosyehiinn aminkodaitsidanciien inerédienedin addition
to thPQMYERN GRBABIS It BAS &r&eﬁé’&ﬂmﬂ%%gl'”?% Xﬂégal%ofé?%{&%%'fﬁcacy as

. acids such as hydrochloric acid, phosphoric ac Gtfuric ac , or
anti-gRggRiiei Fats s i e fthdidantratenid Abbrwigueid, Amaicddid. and anti-
throfibbaatEARId zompeRdsHaving hothacidicand basisaroups.can. form

internal égzll.ts. Esters can be formed bg%iv?/leen hydroxﬁgggr%% i%ng(e:iglevels and

cardigigspalg disericiPeanbmpbrisa frdhai afiisesprrasieamuxstiosieiedarondition.
alcghghreAGHARBARe vaiRdSchiiduesibat e wilhe Weﬁl‘é”t?ﬁ‘ggni?on will be

those of skill in the art. Prodrug derivatives of the compounds of

admipisiered to.8 VIS h AR fBiRE RimipRyEctisally 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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vitro into the parent compounds. Typically, at least one of the biological

weockiviigs Qfia parent compound may be suppressed in the prodrug form
of the compound, and can be activated by conversion of theli)fir’rrcr)/ ﬁ%’ fyjooosi4

the parent compound or a. metabolite thereof. Examples of 20 prodrugs
are glycolifgid derivatives in which one or more lipid moieties are provided
betwaen agpatifliehtan temacieties crsapmigdoth & getddod vitbigteadonmropbreferably

betwiR GRBIROUNELEY HleAvAgeih RR anzyme having phospholipase

activity. Prodrugs of compounds of the invention include the use of
ProtBeHHPOURS WHibR Hiskidsd ferrevmesitivine 2o nhtemeectitatistive veterinarially

acceFOBIDRMAA A1 SE et iNNikILcleakants afdhe.drigr 31 iﬁ?é)!:%g[%&%%@%cmdes salts,
groups will be 25 known to those of skill in the art and. inclu & an acetate
coor

IACORRH i BBIBY S OB B rits Metorandg 48 theeiristsntio as in vivo
hydrbB¥EHIildydRs (hRedna st el apeaicaraeniiRnie PreYeoN & having acidic

treatment in a mammalian subject of a disorder resulting from

roups, SH6R AR OSSR X5 SHLAIH SATHIQTB T als Ay hallaling orbaline earth metals such
as Nanicroniakiafentiand elevasagddiloasiiglyeeride devels angio %@m%%ﬁg&ﬁ%xyethyl)
e

. dis(%% e. Pro es&gs 30 for the manufacture of such medicaments wi

AR R TG G S ARG AR P TREATENS (At RSEKsSRypB et qb as amines, with
inorgmanufeicusadhephadroatieviicadidpmiRapkions saacsibadmbeved gengtahic acids
h%%scription.%f the s m:é‘n tic routesﬁ‘%? he compounds according to the _
SUCEV BRI AV SO B GRS % pﬁ%ﬁﬁ%aﬁ%@ﬁé@ﬁé%%ﬁ e$-aApounds having

both tatiiés aukiibhsiolipunpdvéarn200n/ GhamalRaItY Al12005/000314 -11 R1 will
reresent an a-(123)-linked Man.| tetrasaccharide portion (with or withouta
terminal %alb% %ggp ?l)ag?gaﬁi,%rﬁg %%?f?eﬂﬂligérﬁ?&%lé‘feﬁ@ée%%\‘ﬁﬁ present in the
comlﬂxllmcéd_nulezx 4plyopsiaie debi«mjri\ileds_clﬁxﬁ Bﬂaﬁﬁl(dalgr&cﬁﬁﬂ Iﬁrﬁwhﬁ%@ﬁé)te%lmiques that
el e derjvatives .pe readily prepared by activating the
will gié%zggé Vgﬁ.@e%f{eﬁ?ho%a?&v@ifﬂﬁlu%a erminal 6-O-phospho group) for
glyRrosiylzgideriantives nddnsimgoipavitd sof dippiopsiaten aleobolrdhadii@blesr vivo or in
i ' Lewis acid-catal or. promaoted reactjon of.a -
i Tl S e P B giviveange paen
compoyni\hareba pppecssak ctive pecteptoris eiiicednapmort sactitebe activated by

convetAGRSYF %%%ﬁgstéotﬁg %t%%%éggm\g&nf@ K %ﬁ%%?a?%ﬁe%%ﬂ@éd e Iljgamples of

is used to prepare the PEGyla erivatives eme 1).
prodegredife ERIORNIdAfaO e GsABOWhicAcme DIRObY LipidisnacielidcGre SSovided as

substERts“on Qﬁ@'ﬁo’ie‘ﬁ%ﬁqpﬁﬁg DR 285466 3R Bee form of the compound by
cleavage with an enzyme having phospholipase activity. Prodrugs 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 ébove.

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,



10

15

20

25

15 R = C(=NH)CCI3 14 R = (CH2)7Me 16 R = PEG5000-Me 17 R =
w& Efe2080:9PMe Various other types of donors are known in the art and are
suitable as donors, e.g., 15 tbioglycosides, halides, n-pentetrEy AU2005/000314
glycosides, selenoglycosides etc. Those.skilled in the art will recognize
. that S- and C-glycosides can be prepared by similar or related methods
R widhgomaserinenlieefatod®; iokekMaplgdsipiasivipridcapptopriatétthiol omhthiok terminal
6-O-HE5aive) 5@1@% gj&g& | Hl:égt%ahile (e.g., allyltrimethylsilane or an
g%p\rfgé)rigjzg éﬁenol) vr\}l)t%%a. suitlgb y activated donor. The product can then
easily be deacetylated and siferrsd Misedsrogiuct of the glycosylation 20

Glychp D8R Ribe PSR! (3 () PEE ng%% f both. anomers. Both the

pure a and (3 anomers and the anorfiéric mixture are suitable for

su S%&%ﬁf@ﬂ thiigrareraon. TPl Bl Rppdy tecbtasnadbrvaticesccharide (with or
with@QRRIRes troxgh saaginy latian)qbt f%?}%@?ﬁ%ﬁfb% %%@%8&%%8%%%% Iggmiﬁsappmpriate

subsequent sections. Therefore, where a single anomer Is

alcohgl et tirkisHacRsbisitbahewie e -aatlxagrecs frvmntes apomersoisaatstacetylated
sugaglaimerk Itwill alsqibsneleadipioseskilledyn theart hat 2piihe iQi;@l' unreactive

formed glycoside, depending on the nature of the aglycone, can be further

accepigivitiZEaUA arf e RFDIEAF bite B8 pridmenaends| i the alophuld, e.g the
trichlh@ aduti-candr xﬁ,@a\(@g@@d&t%@ﬁé%t@eﬁaeﬁl?&%%m%t&%??éheme 1.
or

versatile compound (Scheme 2) and may further functionalized by,
example, cycloaddition with a compound containing a suitable WO
2005/085264 PCT/At1200510003%4hekecdipolarophile. Alternatively, the
azide can be reduced tg an amine and then further functionalized, for
example, by all.-ytati ng acylation, a~4-'CompoQ§,ntUQi condensation etc.
Scheme 2 R, t./8Y, 10HP A B ductiqn eduction followed
by 12 Aco jG lundionalizatign 2,NaN, NcO O -5%6rederivatives N, 18 |
Cyoloaddiiion more derivatives - 5 N-Linked Derivativeé€From 12, Lewis
acid catalysed }é%cilgfa:mﬂ& MSN3 leads toth&azide 19 (predominantly
a). Alternatively, the P-azide 20 can be formeid &cldsiyetysby initial
formation of the a-bromide followed by displdédhvePiE Deihr-N&N3 (Scheme
3). The bromide can also be used as an intefihBdidteFantitMereparation

Vari Qs iRsly CRsige .0 RAIIOGYANAIESnOLEYAMRIE and are suitable as donors, e.g.,

thioglycosides, halides, n-pentenyl glycosides, selenoglycosides etc. Those skilled in the art
will recognize that S- and C-glycosides can be prepared by similar or related methods known in
the literature, for example by using an appropriate 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 B) or a mixture of both anomers. Both the pure o and § 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



10 The azides can be deprotected and sulfonated as is, or can he reduced
wa@noh&oyitated with various acid chlorides to provide a. series lycosyl
amides (Scheme 3). Scheme 3 Rt R1 TMSNs AcO. 1. reduc ié%g/ %%3‘-%[/0@3]4
.0 12 Ao Lewis acid Ao Ac 2 acylation/Aa0 N3 HNC IR 1. HBr/HOAc 19
. 52.NaN, 21 R = CH20Ph R 7' 22 R = (CH2)5NH-biotinyl AcO~0 1.
dipolugpkiien attemasvoby.~ theoaride can-fe 2redegktion - 1G FineAendo ti@n further
func@6hdBzekh Doncsadueing enddapyalivas e W@E@&HB&%%? B8 O 1ensation etc
accomplished at the non-reducing end, for example, by the Tise o? -
phosphorylated oligosaccharides (@ﬁh@mm%lividually or as a mixture) and
derivatizing through the phosphate group, e.g., preparation of phosphate
esters or 6’h§&%ﬁb%%amide§?ci ebod, suitable compeunes-cat he prepared
wherdby thatfeducing ehthis Nise-derivatized, with SitHEFE" 20 similar or
different functional group. WO 20@5/085264 PC:T/AUZ2005/000312 e
Having broadly described the ipvention, non-Iim?ﬁng examples of the
compounds, their synthesis, and their biological activities, will now be
given. Examples Neutral Manno-oligosaccharides 5 (a) The
manno-oligosaccharides (8) a—rg)g‘ﬁ)fé?‘i"-"(’i->2)-D-Man, (9) a-D-Man-(i.
a3)-a-D- Man-(1- t2}-D-Man, (10) a-D-Man-(1~3)-a-D-Man-(1
~3)-a-D-Man-(1>2}-D-Man™ &'ty a-D-IVl1an-(1~3}-a-D-Man-(1
>N 'L’ngfdg%’-'ﬂ’/fg}ﬁ*f ~3}-a-D-Ulan-(1-y2)-D-Maz, were isolated from the
nebtoal fraztioneefithadnildagin watalsedony dialysipakioe etrrceiulal ,i4. 10
hasphomannan from P. hoistii NRRL Y-2448 by size exclusion

(pre etz 8&)& %b‘faliﬁgﬂ%s p-azide 20 can be formed exclusively by initial formation
of the a-bromide followed by displacement with NaNj (Scheme 3). The bromide can also be

used as an intermediate for the preparation of thioglycosides or isothiocyanates, for example,
10 The azides can be deprotected and sulfonated as is, or can be reduced and acylated with various

acid chlorides to provide a series of glycosyl amides (Scheme 3).
Scheme 3

R* r?
TMSN, AcO— L 1. reduction AcO &
1z AcO -0 e AGO -0
Lewis acid A&Lﬁ, 2. acylation At;&ﬁ
No HN_ R
19 T

1. HBI/HOAC
2. NaNg

0

21 R = CH,OPh

N By 22 R = (CH,)sNH-biotiny!

AcO (’) 1. reduction AcO |
AcO 3 . acylation ACO N\H/R

0
20

23
15 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

20 similar or different functional group.
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10 the literature procedure [17], Alternatively, the oligosaccharides 8-11
wveres syethesized in a stepwise manner from monosaccharide buildin
blockfigg%eescribed in example | (see below). (b) AIternativelfﬁTt/ﬁg?ﬁ'g%{’f%‘l?“
fraction was directly acetylated (excess;Ac20/pyridine) and the individual
peracetylated oligosaccharides isolated by flash chromatography (silica
gehlaxi beeaiin derembed tiedevgrnahanestisttpg Exaoplasarfateenmpounds, their
synti@RpoachhEMeHRIFAGELY Ited MIXWE Ham,()was used directly in the next
step and the individual products were then iSolated by flash
chromatography. General proceduf&#gtidemcetylation A solution of the
Neufaiagaiaie-tigadmysanethanol (0.1 M) was treated with a solution o:[
soditun mcthoxide in methanol (1.35 M, 0.2-0.6 eq). The mixture was
stiffol 4 FBRHAC S0igeRpehatisies & oD AMndhitoReDBYIT, CY) AcH)a8gin->3)-0-D-
Man ' ld for s.added ta adjust pll = 6-7 mijxture was
Dlere o oL e it DB A DN e TRt i (LD

iltered and the resin was rinsed wi ol. The ¢com

o-D-Yiashihgs vere-derrcéhtraled-in-Muudl art) haraughly Idseg tonive thesre  isolated

‘fromDQW@lﬂ%Ctﬁ%ﬁ%ragf roge dijr{ﬁgfgégﬁglfco?ﬁggggz%@gggéégérﬁg extracellular

polyol and S03-trimethylamine or pyri m
phosphespIngg BwIF A dis It RIRBOYES 4 yTdiee comledi Gt hre aslion Xt dk8ording 1o
the IWASHEEALEOLWM cPH e basic (to pH>10) by the addition

16 of Na2C gc % %@%ﬁ%n%%@ %\%%é) %Sraéccf R erilttateere synthesized in a
stepveg et e monssaptadd buidoyg Bhelcradéepatitsidiateghmadari@ke below).

was disselveshinH2R an ' tQ size exclusion chromatography .

see(?:),e[ow) to 38’yie|d th%t%%ﬁ‘%gtg%r&%c%l\%ﬁ narce&cfaﬁ%é? gff%%ss AGO/pyridine)
and iR, BiiiddtenPaiecprddise: Wisotsashandtsrotiediyoiaexchangsisgsiphy (silica gol)
and 1BeLHRTAYRNVeXR, iN 8 ekl cm, d--ionized H20, 15 mL) in

order to transfer the product uniformly into the soditun salt form. The
solGtidh eetbeterrraachy dsopsteeetifeiagophitiseditomgive) thefinatritisdy in the

next &3P-eadl Ay iaas AassP6 MBI ROWEE MG 209 5
GenegmUZOOS/OOOBM -14- Sire exclugié)n chroﬁgﬁ)gg%la%ﬁg ?%grea)}g(};’lzfsion

2e6rEn 9 HisassEHBINEd over Bic)- rcl P-2 in a 5x100 cm column
ahddfion satac0be?a3dldminehRibiMd Méﬁ‘xaﬁdﬁ@%k@ S%é%tgd%%”g ):lsolution of

g 7.8 mlﬁ?afr. ctions. Fractjons were analysed for carbohydrate content

SOAIvg JHHG c}){h%% Bi ARl ates ands Vislisation Bhcchabemes, ared/otired at room

tempanalyséa 166 palyetiesgerbsPECEs byilie Mﬁﬁ@%@%ﬁ@@@{b%ﬁﬁ%ﬁ added to
ed'to be .

. Finally, fractions were checkegd for purity by CE'S and those deem
adjusfré’gof i v%‘%ré“b’&&?&d‘%ﬁ?d%@b%ﬁ)n%‘é s trrsimaes gfusrs prédemeshenol. The

combimaelsitatedby-mitdgstsae aheic0rgRis SO HAMNAASMOWMaIY, give the
%3{1‘39” amounts, but quite often detected), an LH20 column
romatography (2x95 cm, deionized water, 1..2 mI'mhn, 3.5 min per vial)

Genenalpappiibd-e¥ortoukfmeitibthem completely. Example 1: total synthesis of
zoligosacchari 8-11) from, Pichia,
%L{H@tﬁ?@%@cﬂxe %of’yocl o %%3- rlmei?hyloamme 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 NayCOs (10% wiw). The mixture

lyo?
polyol

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 Hy0, 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.
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OBz OBz BzO "Q A110 BnO 0 BnO O Bn0O OBn 24 Benzyl

w8t (PeaBwAll,yl-2,4,G-#ri-O-benzoyl-a-Ti-snannopyranosyl)- r-O-be
nzyi-a-ta- 15 mannopyranoside (24) A mixture of ?)CF/AUZO 057000314

3-0O-ally1-2,4,6-tri-O-benzoyl-a-D-mannppyranosyl triehloroacetimidate
S [26] (902 mg, 1.21 mmol) and benzyl
SizeucBigi- %‘&Wﬂﬁlﬂﬂ’ﬁb}‘mopyranogde [27] (723 mg, 1. 34 mmol) in

LERCRAOmEb-yassisH 0 saesgnes,otmel 2ieyes (1O GO o conumn

powder) under an atmosphere of argon 0 mi ny e m|x ufé%&s o

and @Ttopvitte 20 @ohtiuEdstifrihg MONHin)BE6nto dhléeaﬁhﬂgﬂ@m} efithNISOMH) fractions.

ra l) f I 11 110 01
ot oL S eI GTS) SO g g

visughisatggidueckapiesica i Fatiosoiy E@’A@ﬁhmmeméylélﬂ ﬁhedlmethyl methylene

bluelfiRENZOALS, {2Aiass FGelonkigss il % HINMR (CDC13 o
“3.67-3.81 §3 88-3.95, 4.06.4 15, 430%%%;3 it aﬁdwﬂoge el Be fice of sal

werg pogleg: arzﬁ lgepégis% hrthe cages. Bﬁﬁhm@)Cﬂ @Wﬂ%@hﬁa’t@cﬂ Hy2Boducts or other

il 200 e B gh i ndPB Zghaff rt 4-5.09
O in 2 b =CHD) 503 (0 ﬂ’ioﬁﬂ_ﬁlﬂ 588 @zﬁ)% Bk & %?déf?ﬁl ?e%"ﬁe an LH20

Columa qiqrqn%e@%‘gp%@fﬁﬁ oy detemizes] Feteadl 2 mu@@,:%:s Hup HePV)iaB.#5s applied

to requveltﬁgrg%(g@ 5 9.9 Hz; H-4"), 7.09-7.58, 7.97-8.06 (2 WO
2005/085264 PCr/E4 U2005/000314 15 m, 35 H; Ar). 13C NMR (CDCI3)

6 61.50, 63.49 (2 C,; C-6',-6"), 65.63, 69.17, 69.31, 69.46, 69.64, 71.08,

W Qhpl2 64 o K
ocliz. CI-IZ%%;; %%tggs %g’ 2??‘3%“5?‘%%%0%2 "1%/0% f‘n% %ﬁ%fﬁé} lg’zchm

127,70-138.4-3 (43 C; =CH, A), 165O % 165.69, 166.42 (3 C,; C= O) 5
OBz 20Bz BzOHO 0 BnO 0 Bno - 0 25 OBn

BzO -Q
AlIO

BnO Q
BnO -Q .
BnO

OBn
24

Benzyl 2—0-(3-0—Allyl—2,4,6—tri—G-E)enzoyl-oc—D—mannopyranosyl)-3,4,6—tri—0—benzyi—oe—D—
mannopyranoside (24)

A mixture of 3—O—allyl-2,4,6—tri-O-benzoyl-oa-D«mannopyranosyl trichloroacetimidate
[26] (902 mg, 1.21 mmol) and benzyl 3,4,6-tri-O-benzyl-o-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 TMSOTf (219 pL, 1.21 mmol). After some
time (10 min), B3N (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%). 'H NMR (CDCly) 6 3.67-3.81, 3.88-3.95, 4.06-4.15,
4.30-4.35 (4m, 12 H; H-2\-3'-4'-5"-6a"-6b"-3",-5" -6a"-6b"OCH,), 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; =CHj,),
5.02 (d, 1 H, Ji, 1.9 Hz; H-19), 524 (d, 1 H; Jiz2 1.9 Ha; H-1"), 5.59-5.69 (m, I H; =CH), 5.72
(dd, 1 H, Jp3 3.1 Hz; H-2"), 5.75 (dd, 1 H, J3.4 9.8, Jy5 9.9 Hz; H-4M, 7.09-7.58, 7.97-8.06 (2
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Benzyl
w8-$90§Ad T ri-O-benzoyl-a-D-mannop4rranosyl)-3,4,6-tri-O-henzyl-a-D-.
mannopyranoside (25) PdC12 (40 mg) was added to a solutli%())%nn%)f(lfﬁ Oam(;psm
ether (24) (1.09 g, 0.97 mmol) in 10.MgOH (10 mL) and 1,2-DCE (10 mL)
and the combined mixture was heated (70, 40 min). After the time, the

m, 3§oiiefts wete MYHp EFREd AR ihedr @it (BuBjeCtet-t0)F63(8D-B0%7, 69.31, 69.46,
69 sEDARIexanes) laieldhe algohiol (2 ueless il (0,96 64y
S i AU TSRS o ocn.

CHoPp39.%F (622 ). 6195819260 C4 84 (0; 11K, (T~(BCER HZ2 AT6F K98 dBiadtet); =CH, Ar),
165.510568169, Mg B ilgidnl), 5.26 (d, I H; 12 1.9 15 Ha; 5.61 (dd, 1 11,

J2,3 3.3 Hz; H-2"), 5.67 (dd, | H, 33,4 9.8, J4,5 9.9 1-Tz; H-4"), 7.13-7.40,

7.48-7.59, 798-8.06 (3 m, 35 H; Ar). "C NMR (CDCI3) 8 60.61, 63.32 (2 C;

C-6',-6f5, 69.06, 69.12, 69.25, 69.44, 30:45, 72.14, 72.65, 72.77, 73.48;

74.79, 75.45, 75.47, 76.23 (13 C; OCHZBzCI-I12Ph), 79.66 (C-2"), 98.34,

99.40 (C-1',1"), '17.70-138.47 1280 i),465,97, 166.36, 16697 (3 C;

C=0). 20 OBz OBz Bz0 OBz A410 OBz BzO" BnC 0 Bno O Bno 26

OBn WO 2005/085264 PC1/A 112005/00814 16

12--[(3-(n)--2,4,6--9----)-(- ---)]-3,836-= hl-a.-1 -rnannop=tra.EOS ale

(26) A mixture of 3-O-aIIyI-2,4,6-triE‘©Q zoyha.-D-mannopyranosyl

trichioroaceiimidate (742 mg, 1.01 mmgl) ancPEne alcohol (25) (908 mg,

0.84 mmol) in 1,2-DCE (10 mL), was 5 stirred in the presence of mol.
Benzibye2-(2.6.¢ bris@-penarhouhderanaunesphdie’ of, Guigaid (Benmyin)-Dhe
manHHiS NIV T e d (0 C) with continued stirring (10 min) prior to the

addition of TMSOTf (181 N.L, 1.01 mnaol). After some time (10 min),

Et3NCR0d mgaginsiisdds aneltbemblitre silys fittere@ATIie.60lye97 mmol) in
MeOMag 6¥aPoLaled QL@C@E@%@}%&J biecied ks 0%, heaﬁe& gé)"g 40 min).

EtOAc/hexane) to yield the hexabenzoate (26) as, a colourless o

Afteig $bg) trpeyHiiR ROFTEDIE | 3Yets 355808183 BBL 4106 reaiz@es Ribjer®d-48, FC (20-30%

D! JeHIL2/E.8) B, 1R AR AH=2 )0 ;-0 H~D5, , CHoPh),
4.84(d, 1 H, Jap 12 Hz; A of AB quartet), 5.05 (d, 1 H, J1, 1.9 Hz; H-1%), 5.26 (d, 1 H; Ji5 1.9
Ha; H-1%), 5.61 (dd, 1 H, sz 3.3 Hz H-2"Y, 5.67 (dd, 1 H, J54 9.8, Jus 9.9 Hz; H-4),
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, 7348, 74.79, 75.48, 75.47,
76.23 (13 C; C-3',-4',-5",-2",-3" 4" 5" OCH,, CH,Ph), 79.66 (C-2Y), 98.34, 99.40 (C-11-1h,
127.70-138.47 (42 C; Ar), 165.97, 166.36, 166.97 (3 C; C=0).

OBz
OBz
-0
BzO
AlIO 0%
BzO— -Q
0]
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H, 11,2 1.7 Hz; H-iri)5.33-5.43 (m, 1 H; =CH), 5.77-5.82 (m, 2 H; H-4,' -4
wébd)sme32,(dd, 1 H, 13,4 9-5,34, 59.8 Iiz; H-4"), 7.00-7.61. 7.80-8.19 (2
m, 50 H: Ax). 15 OBz OBz Bz0 IC oHz HO oHz BZO- 0 BRGB4B8ig00314

‘0 Bn6\ 27 OBn Benzyl- -16 -
2-CS-[(2,4,6-'lri-O-benzoyl-a-D-mannopyranosyl)-(1-~
Benzﬂ.@&KW@ABMZ%%@@me%maﬂ)jnopyranosyl)-(l—-+3)_(2,4,6-tri_0..

L-tri-0O-benzyl-a-D-mannopyrangside (27) PdCI2 (40 mg) was added

b e s (B D TR 2 MEOAF (ZmL)

and AXDEE ¢L0-+oL) 1B the-eombiredomixiLseias HeAIRL (1 - RRINIM ctimidate
(742After ﬂbit'mleogihe %o en we[te agg@ed‘ and the residue subjected to

EE (20 508 SRS sl c{% e dhdf @m0k i cofolidsd YilmL), was
stirre@ 17 the B9 cdl INMBL(GPEI) .8 3.67 63&890\37&1'?@%641%'%%3131161‘6 of argon
(30 4ni9- 761_1(14 m, 21 H; H- ]ﬁ,l-ga]b,-4',-5 ,-6a’,-6b" -32].]:,,-5-6aa. . . .

N, 35 TR Ban cashit CCiG it soasinhed ffims (16 miy prcofidie addition
f THISAYER),18.0:8.05. Mmnd8i 2 bt sdhd K Anlinedtd Hd 43 1in)
’ ; t&fg&dg, 1 kﬁ& 13,4 =45 )5.9 Hz: 114"), g?l%%%gd%ﬁfgﬁn?iﬁ%,ﬁz g%%i“%‘%a fntroduced
and {5 X Wapihereq. i hesaluent Wasseyapqumierhanthibe 89ide2uB80R16 FC (10-

50% (Z10Aahbkady). W i20SHEBESEAREIA 200500031 dufreQ BZP"Q 26 & 909%)
i NOBZALQ S 0 Bzo 2 BnO' O BnO BnO OBn ’ '
HNMR (CDCLs) 8 3.51-3.56, 3.66-4.06, 4.23-4.27, 4.30-42, 4.47-4.72, 4.78-4.86 (6 m, 26 H:
H-2I,—31;41,-51,~6a1,-6b1,—3H,~5H,-6an,—6bn,-3HI,«SIH,~6am,~6bm, OCH,, =CH, CH,Ph), 5.04 (d, 1
H,Jip 1.7 Hz; H-1%), 5.15 (dd, 1 1, J1, 1.8, Jo5 2.7 Hz; H21), 5.26 (d, 1 H; H-1),5.28 (4, 1
H, Ji2 1.7 Hz; H-1"), 5.33-5.43 (m, 1 H; =CH), 5.77-5.82 (m, 2 H; H-4"-2"™) 592 (dd, 1 H,

34 9.5, Jas 9.8 Hz; H-4™), 7.00-7.61, 7.80-8.19 (2 m, 50 H; Ar),

OBz
OBz

B20 N\ s
HO 0Bz
BzO~| -
o

BnO 0
BnO -Q
BnO

Benzyl 2—0—[(2,4,6—Tri-O—benzoybo&-D-mannopyranosyl)—-(l——»3}-(2,4,6-tri—0—benz0yi~oc—l}~
mannopyranosyl)j- 3,4,6-tri-O-benzyl-o-D-mannopyranoside (27)

PACl; (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 (CDCl3)
8 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" 64" -6b' -3 51 650"
-6b" -3 5%, 62" _6b™, CH,Ph), 4.83 (d, 1 K, Jap 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 1, J3a=Jas 9.9 Hz; H-4"), 5.77 (dd,
1H, J122.0,23 3.1 Hzy H-2™), 5,92 (dd, 1 H, J34 9.7, Ji 5 9.9 Hz; H-4"™), 6.99-7.62, 7.80-8.16
(2m, 50 H; Ar).
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28 Benzyl
Wg_ﬁﬂmgzﬁllyl -2,4,6-Tri-O-benzoyl-a-D-mannopyranosyl)- (1>3C’)Tg[,]>g(¢”,g/(}‘r}|03l4
benz(iyl-a-D-mannopyranosyl)]-(F.3)z(274.,6-ti-i-O-benzoyl-a-D-mannopyra
nosyl)]-3,4,6- 5 tri-O..benzyl-a-D-mannopyranoside (28) A mixture of
3-0O-allyl-2,4,6-tri-O-benzoyl-a-D-manuopyranosy! trichloroacetimidate
(102 mg, 138 mol) and the alcohqid27) (135 mg, 86.5 .tmol) in 1,2-DCE (6
mL), was stirred in the presence€ of Iﬁaol sieves (100 mg of 3A powder)
under an atmosphere of af g mi
continued stirring (10 min)
lamol). After some time (10 min), E43 i 00,19 was introduced and the
mixture was filtered. The solvent was evapora d,and the residue
subjected to PC (10-50% EtOAe/hexagg)-te yield the nonabenzoate (28)
as, a colourless oil (173 mg, 94%). 'H!9 I3) 6 3.44-3.49,
3.60-3.99, 4:05-4.16, 4.42-4.44, 4.48-4768; Y77 (6 in, 30 H;
H-21,-31, 4h 51>-6al, 6b',-3n Sn 6ahl, 6hn 311 _BBil 6anl 6bill-3n 5'v
6alv 6bi, OCR2, 15 =CH2, CH2Ph), 4.83 (& 1 H, JP.B 10.9 Hz; A of AB
Benml@H@I(Eiﬁ%ﬂm(M-Iﬁ-m&h&ymwnaﬂaﬂniﬁﬁﬁﬂwrb 411—2_3,%12 4 6—tri—0—
ben ZE_SA:OSPP4H Hll,')j” Inl = 561 dd,1H,J3,4=459
2 POy B OBy TP RESH; é%—*ﬁ%,@,é? ysféﬁ@@}swmpyrmosym-ea 4,6-
tri-O-bi 14 BBt g 00 946 (2 0, 65 H; A). OBz OBz Bz0 -O
OBz HO\ OBz BzG-; I-0 '2 Bn0™\ Q Bno' BnG OBn 20 29 WO
21 foBrBaEs A\ AT rallybSat fobibSthenasyl-o a-D-mannopyranosyl trichloroacetimidate
nEpyranc (
(1022‘1%: ngge%é%ééﬁgﬂ&fggﬁg?g&ég )13)(51&%( 86 § j}s){n 1‘ 5 :Bég %6 ml), was stirred
in the BFRESERGYRh SigvVesadNOpTEnbSH o8 dED- md?sibaar’a&;ﬂosphere of argon (30 min).
L-mpa )P saddedtoa olu noft
The gﬁy] eth%?%ggé)g% 61r)r(132;)(’;?t7gocﬁf) umo é%ﬁr@}% 8@)% ag%%o TMSOTf
(25 I¢hl ] ¥hdnied) corfilsinenmisitoed Wasihpdtetl (100, 40 nswss) lnﬁ(ﬁ@[ﬁdéu%ﬂmﬁpe mixture

was BRGGICNTWEIS RYRPAIAC ARG resiflup SuBlegted 1o G, (30,40%. (10-50%
EtOAc/hexane) to yield the nonabenzoate (28) as, a colourless oil (173 mg, 94%). 'H NMR
(CDCls) & 3.44-3.49, 3.60-3.99, 4.05-4.16, 4.42-4.44, 4.48-4.68, 4.73-477 (6 m, 30 I
H-21,~3I,- 419_ 519_ 6 aI’_ 6bl,-—3n,~5H,~ 6 an,_ 6bH,-3m,-5m,-6 a111,_6b111>_3w’_ SIV,~6 aIVD_6bIVD OCHE(,
=CH;, CHaPh), 4.83 (d, 1 H, Jap 10.9 Hz; A of AB quartet), 5.01-5.04 (m, 2 H; H-1.-21),
5.19-5.23 (m, 1 H; H-2"), 5.27-5.40 (m, 4 H; H-1-1"-1" =CHy), 5.61 (dd, 1 H, J5=459.9
Hz; H-4"), 5.77 (dd, 1 H, J12 2.0, J23 3.1 Hz; H-2™Y), 5.90-5.96 (m, 2 I H-4" 4™ 7.01-7.56,
770-8.16 (2 m, 65 H; Ar).

OBz
OBz
BzO -Q OBz
HO OBz
BzO~ -Q
O

o

BnO
BnO -Q
BnO

OBn
29
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EtOAc/hexanes) to yield the alcohol (29) as a colourless oil (97 mg, 64%).
woHhINRAGDC13) 8 3.67-3.82, 3.90-4.10, 4.24-4.68 (3 in, 26 H;

1-1-2',-3%-4%-5 1,~6al,-6b1,-311,-5 ;-6a11,-6bv:-3ul. 51n BallAlE91¥a00314

-S1~; Sn, -6a",-6b1V, CH2Ph), 4.84 (d; 4 1=1, J,,,,a 11.2 Hz; A of AB

quartet), 4.86 10 (d, J, 2 1.8 Hz; H-I1), 4.90 (dd, I H; J,,2 1.8, J2,3 3.1 Hz;

BenH’-‘Z%ﬁi{%%Tdi-Qi—bpmz@H@]Hmdhﬁ&pyrﬁlﬁ)%};(ﬂ%lL'-?B)J%%f%%%ﬂ?ﬁén%ﬂ_wnn

- Hz: H-211).,5.27-5,29.(m, 2 H; H-1111 Ilv), 5.46 (dd., 1 H.
w76 e o B o556 s TSy Y06 i 2 fini-0-bernry .
o-D-pdddopktanpsKiO29)56, 7.68-8.16 (2 m, 65 H; Ar). OAc OAc AcO -O

OBE’d g@ BéO -'0 0.3.BnO\ 0 BnO -0 BnO OBn 15 30
B enzg ) _?@1, ) I:@S added to a solution of the allyl ether (28) (155 mg, 70.4 pmol) in

MeClét(a-BEAcely b uanEaRyPaasid oaibifed SRS WEEA (70°, 40 min)

Aft D- anno yr?nos I+(1
eéﬁf’z,&‘,’%g:trf-tibgé}ﬁ T P8 i AHRRSEPFEth Gal) kB ygidn6-tibjected to FC (20-40%
EtO AdfenaoybjaDrividrine pycaneisyidly 3t Ocbists -ByP:Mannopyranos \
5 3 @0% [ﬁng)é%fr&of 2 ?4ﬁ-tetra%-gcetyl-a-D?ﬂ%a%r%%g?gﬁ% 3/?)2/‘8' aﬁ%ﬂﬁ (CDCl;)
B el S R s i) Bheh G afehit (28) @5t 6o
-5, 38 #'],2- (3aplY), giirceghipyt rese mpt. sieyes
@ )%o? ﬁ%og? po"é%e(@ &nd\%r@%ténci%h@?? ?@‘%’&P {%‘Qr]%‘rn/)g ‘ﬂ%é quartet), 4.86
’ .‘8 ixtiire tras cdofed (0§ hith Bortiaued stridd (Hmtiny Pit. 6 the addjtion 1.5 Mz
H-1"0f, TRIS@TS 1(14.2 1 2. T&/HmB LAfter-98me dime EL3MN (. L
T, guas 'nt@&l&lfe(hag}d thée i é re was fﬁgred@ég %éi::?err%’v%gssl e\/]ég%%t%%(dd’ LH,
34 ain’d']I & fesidue 'sub)e tég f L(jﬁé B0/50% 53 BAChexahe) 96 (ield tHe H-4" 41
7.01 {étraaeétatel (B3Q) s s Holavyless oil (85 mg, 87%). 1I-l NMR (CDC13) 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 WO 2005/085264 PCT/AU2005/000314 19- 5.50 (m, 43
H; H-11-1v -2r-rv 3JIV 414V -51-%As6ab"™MV, CH 2PIl), 7.01-7.56,
7.68-8.16 (2 m, 65 H; Ar). Gen ap_%‘focedure for Deprotection of the
Mannooligosaccharides {98_2

Benzyl 2-0-[(2,3,4,6-Tetra—O—Acetyl—oc—D-mannopyranosyl)-(1~>3)—(2,4,6-tri—0-benzoyl—oc-
D-mannopyranosyl)}-(l-+3)—(2,4,6-tri~O—benz0y1~oc—D-mannopyranosyl)~(1-—>3)-(2,4,6-tri—
O-benzoyl-o-D-mannopyranosyl)] —3,4,6—tri—0—benzyl-oa-])-mannopyranoside (30)

A mixture of 2,3,4,6—tetra—O-acetyl—oc-D-mannopyranosyl trichloroacetimidate [28]
(39 mg, 78 umol) 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 stitring (10 min) prior to the addition of TMSOTf
(14.2 uL, 78 umol). After some time (30 min), EtzN (100 uL) 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%). "W NMR
(CDCl3) 6 1.82-2.04 (4 5, 3 H each; CH;CO), 3.67-3.95, 4.05-4.72, 4.82-5.03, 5.21-5.28, 5.60-
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(A) A small piece of sodium was added to a solution of the tetrabenzyl
wEHeE (8547, 5 29, 30) in McOH and THE and the combined mixture was
strirred (r.t., o/n). After this time, the mixture was neutralised Witk BEWER 31
50X8 resin (H) form and filtered. The.salvent was evaporated and
co-evporated (MeOH) and used.in following reaction without further A
550;&8}5#&%%@(%()[\0 Pd%g%-i)ﬁ%fo@%gén%%wa@ahﬁée@&h%éohﬁibﬁ.M,tﬁé&f&dé (2 m, 65
H; Apoduct from (A) in THE 10 and H2O containing a little AcOH (50 EL) and
the_combined mixture was vigorously stirred under hydrogen (100 p.s.i., 3

Gengyalfrpcauiinier Meprnachenvidimdleanenigrsassiveritievaporated, 30)

TheApsidugwasesubiecisruin aakfilation,ch iogel P2:,
2 {5%%0 mI/hr)%tio eld. after |yophi|isatiqu,th%’?%?étr%ﬁ({:)%ﬁzi[é;éc()éegé%%élrzﬁézeaher (23, 27,

:
i&%%%&%ﬁés%ﬁ&év@&%??@ﬁﬂ?&d@ﬁﬂ%ﬂ%@%ﬁ@é fiticaboimall After this time,
the Hespeetsie thaseiselated s thesBichiadydelysis gs [pe :
above. Eéample 2: Benzyl glycoside polysulfg?e (§1*GSO£1CJL)1)},i %%%?%PA%(%éowem was
VSR AL REAE O A 16 Aotae Dl oeel 2opgrion without further
purifRerdgetate 12 The pentasaccharide 11 (1.03 g, 95% M5), sodium acetate
(1. cetic. anhydride (50 mL) were heated, with stirring, at 140 C
ovg’?ﬂ%ﬁmﬁ%ﬁf@%&i@}m.ﬁf?ﬁ%gﬁﬂﬁ%%ag Fdbtetrigerspmuct from (A) in THF
and Eé;@pmmmg '@@%a}i@kat@dlﬁ ﬁﬁvrrt?_ss,dﬁ&enet&if;]@l(%o nwla%h@g T’\Msi zrgusly stirred
rine, (x ubjectgq to tlash chromatography. g silica gel, 80:
mdeét%’&é?ﬁf%ﬁ@(ipd%ﬂg g% o%lp’gr‘éc%?e D5 guue seos Glgadtandsthe solvent
evappuaednatbdaksidud MBS (4000 Hi, g@ﬁiﬁhﬁbﬁ(. &ﬂr&%afb%%h%, @?(m?g&, P)2; H,0; 60
1).5.7 0.16H.,.J=.0.9, PHI), 5.30-5.10 (m, 8H), 5.00-4.85 (m, 7H),
G e e o0 B e 3T £ S So ¥ powder
Compaymds 54311628 i@mMﬂMﬁlhBﬂ:@eW@&MEM from the Pichia hydolysis as
deschSel/AY 905/000314 -20 General procedure for direct glycosylation of

peracetylated oligosaccharides: To a solution of the peracetate (eg, 12) (1
eq) in 3A MS dried DCIvt (0.03 M) was added the alcohol (6 eq). In some

cases, small ampunt, vﬂ g A MS,was, added. rifluoride
etherate (4 eq) was added an%E%h(g?I ix ﬁs(riee %%gss'ﬂilr%%%? e Oin
atmosphere of argon

AcO OAc
.0 OAc

AcO
AcO OAc

- e}

AcO o} .

AcO -
¢ o
AcO '0\ .
AcO

OAc
12

Peracetate 12

The pentasaccharide 11 (1.03 g, 95% M5), 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 (%3)
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, CDCls) 6 6.14 (d,
0.84H, J=2.0, aH1Y, 5.71 (d, 0.16H, J=0.9, BH1Y, 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 CgsHgOus [M + HJ" 1543.4623,
found 1543.4599.
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5at 60 C or 75 C for 2 to 26 h. The mixture was cooled and triethylamine
wovasasideg. The mixture was diluted with dichloromethane, washed with
sat. ag. sodium carbonate and dried (anh. Mg50,E). The dried $oNAI8R 100314
was filtered and the cake washed withpdichloromethane. The combined
filtrate and washings were concentrated, loaded on silica gel and purified
Gengrplmyasehirndatodizeshgiyenivdatipadd Reeasttyiaith dizeaneEtOdes 5:1

to Fghhte : ed, glycos f ration a i
uﬁéﬁ%@ﬁﬁ%ﬁﬁlﬂz\%ﬁ%@%@% AR SR ey v was

addeg thecplesel (agenyreResais 1BathayebsfindordanaspeNtimed added. Boron
triflusSing ckReand halcanrlitgQive.t ( olpurless
um, 108 m @fggy (RI = 0.??2%%&%@?%%%% %%#?‘Iﬁﬁé%ﬁﬁplﬁﬁod argon

at “f/l ﬁz@l‘ﬁ.s@?ﬁﬁ (in 261, Eermyx8150v5e 2qpheB R 5:RMMIBBIln vaipdded. The
mixtfr& Syt Bihar el fi d; R 4 paret 2i-l e 11,8 «

PhCH20), 4.27-3.74 fﬁ%%@%«‘ﬁ%%%{%@ é%s%qlz.glbél%%{}?mm and dried
(anhoNjgedyalp olhe)dpagstolutionarey, Blseeoandotoe caleowashe] wol, diddoromethane,
The Cbashifi8dH fil8axcARM GaiMR(GRE ) : - :

170.5(1), 170.5(0), 170.4, 2% 170.3%%9%%%3?%2%7%{ Jsfg‘i?f%gf&)?mﬁed by
flash, ey aspatonehy {65%; Lelisgs)chEom ®jthre 18T T1QdmIoE o0 to afford the
desisb0fcdgo E6HSoAfon 28 90 1191011 BEOHS), 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, 68, 681, 61.9, 61.6 and 60.2 (26C, 25 x

sugar carbons excluding 5 x"{igar=C4 a ?ﬁﬁgnzyl CH2), 20.9, 25 20.8(2),

20.8(0), 20.7(8), 20.7, 20.6, 20.5(4)2oR, 20.4(9) and 20.4(6) (10C, 16

x Ac). WO 2005/085264 PC IYAU20050( -21- x0. 0>X X0 X00X O

-0

XO' 0 COX OX ~L-q AcO

AcO

OBn
13

Benzyl glycoside 13

The glycosylation was performed using 12 and benzy! alcohol to give the product (13)
as a colourless gum, 108 mg, 46% (Rf = 0.32, hexane-FtOAc = 1:3). '"H NMR (CDCls, 400
MHz) 8 7.35-7.27 (m, 5H, C¢Hs), 5.30-5.12 (m, 8H), 5.00-4.85 (m, 8H), 4.68 (AB quartet, 1H,
J=11.8) and 4.50 (AB quartet, 1H, 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-CeHs), 128.5, 128.2 and 127.9 (o, m, p-CgHs), 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 benzy! 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).
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X0 0'0x X0~ 0\ XxO- x0 PG500 X = SO33Na or H XO' OBn ilenzyl
I | lysulfate (PG500) Compound 13 was deacetylated (FIRMS
W%%i%ﬁﬁ?ﬁﬁym C371159026 [M = H]' 919.3296, found 919.32' )y Ahef05/000314
sulfonated according to the general progedures to give the 5 product
(P0.500) as a white powder, 76.1 mg, 44%. 'll NMR (D20, 400 MHz) 3
7.35-7.26 (m, 511, HS), 5.32 (s, 1H), 5.30 (d, 1H, J=1.2), 5.26 (d,
111, d= 2.0), 5.24{g\I1=1, 9= 1.6%,5.05 (dd, 1H, J= 2.8, 2.0), 5.00 (d,
1.11, J'=2.0), 4.87-4.85 (- .8-4.34> m, 1211), 4.32-3.86 (m,
171-1); 13C NMR (D20, 100"MHZ) S137.0,429.5, 129.4, 129.1, 100.5(9),,
100.5(6), 100.2, 97.9, 93.8, 76.9, ?(8 ¥576;%5.5(3)%(5.4(8), 74.4, 73.8,
73.1,73.0,72.8,72.7,71.8, 71.3, 70.7, 10 79, 9.9, 69.8, 69.7,
68.0, 67.8, 67.5, 66.6, 66.3(7), 66.3(5). Example 3, Oetyl glycoside
polysulfate (PG501) AMO OAc AcO Q OAC Aco ©°AcO p0 ACO-m
AcO ~ AcO 14 15 B9 glycoSidle 44HThe glycosylation was performed
using 12 and. octanol to give the product (14) as a colourléss gum, 207
Benmybgbeosi(RipolfsidftiexBOSMEIOAC = 1:3). 'H NMR (CDC13, 400 1v4Hz)

6 5.23-5.00, (M, 81-X, 4.96-4.82 (in, 811). 4.23-3.71 (m, 19H), 3.59 (dt,
11%85%:%%%6%% o‘?‘?ﬁz‘?ﬁi"%@’é‘“’%tf e iif%.éfm) Gl M+ HI'

919@2@@(2@@@@(?,3219%, %gaxmfwteé% égdaéfagqgﬁgﬁa, %&&flg%l%&%ut?e?% give the

. ‘ .26, 1. a . X AC), L. uintet,

o s T S T B S R Bl 35726

SH, Cils). 188, (NMR(CTIOIG1, 100 JMHZ))6 576 A(0)H{2E): 1.09.3(8) @CL 703, 6), 5.05
5g5 69,6, 169.5, 169.4(4),
l

q 2.170.3,169.9(2C), 169.8(2), 1697

g T TR NI L L
(m, 1) 2005/068262 0 CTUIAMPRS/0RNR1A9-37129.4, 129.1, 100.5(9), 100.5(6), 100.2,
97.9,93.8,76.9,76.8,75.6,75.5(3), 75.4(8), 74.4, 73.8, 73.1, 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, 67.5, 66.6, 66.3(7), 66.3(5).

VA

Example 3: Octyl glycoside polysulfate PG501)

AcO OAc
AcO Q Ac
AcO i/OAC
AcO™ Q
G
=3
6]

O

AcO
ACO/%%

AcO

O\/\/\/\/
i4
Octyl giyeoside 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). 'TH 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, OCHyR), 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, 2F, J
=72, CHy), 1.27-1.18 (m, 10H, (CH,)s), 0.80 (t, 3H, J = 7.2, CHs); *C NMR (CDCl, 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



x sugar-Cl), 77.0, 75.0, 74.8(3), 74.7(5), 71.0, 70.5, 70.7, 70.1, 69.4(9),
wbB%HF9562,3(0), 69.2(7), 69 2, 68.3, 68 2(0), 68.1(6), 67.2, 66.6(4),
66.6(0), 66.1, 65A., 62.4, 62.3, 61.8 and 61.5 (25C, sugar cafbdrsU2005/000314
excluding sugar _Cl and octyl-CH20), 31 -5t 29.1, 29.0, 28.9, 25.9, 22.4
(6 x octyl-CN2), 20.7(3), 20.7(0), 20.6(7), 20.6, 20.5, 20.4(3), 20.4(0),
x supr3(l); 20.8(7)X9C748(5) xAeY! (53.8B1(0eB-CHE).7XP0K X80P @8 XeR 69.3(0),

0% X 7=S0O3Na ar H. 6 x0-~~-j 0 xo-jai Compound 14
% W. ”sééé“écﬁzgrﬁ%@i5&?@&‘&%%@?%27@61 6%§1‘1>6992‘6 m-mqu% 93, 61.8 and 61.5
(25@4uz0 T8 ofoUNd 1841 4060e) dhdasdlfonatettacooming to thexgenera 259 224 (6

ycadyr ive the,.p (PG50 'white powder, 195mg, 72%.
§ Oq%ﬁﬁﬁ%ﬁ%%u oe@ﬁlz?g@?,Z(E',gni?&%;%‘é‘t@)nﬁoﬁ(@@s)@%%@(&@ﬂi} (9C. 16
5 xAc)d1.8),(681-(@HIH, J= 1.6), 5.03 (dd, 1H, d = 2.8,. 2.0), 4.87 (d, 11-L .J=
L6),4.86-4.93 (m, 2H), 4.70-3.92 (in, 27H), 3.59 (dt, IH, J= 9.6, 7.0), 3.44
(dt, Ill, J= 9.6, 7.0), 1.48-1.40 (m, 2H), 1.21-1.08 (m, 1011), 0.678 (t, 311,
J=7.2); 13C NIVIE-~(1)20, 15 100 M112) 6 100.5, 100.4, 100.1, 100.0,
99.0, 98.4(1), 983f&)88.3(8), 98.3(5), 76.8(5), 76.7(9), 76.7, 76.6,
76.5(2), 76.4(7), 76.00754@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, 69814, 69.7(5), 896,608 8(8), 67.7(7),
66.5, 66.2, 31.5, 30.0, & n '8, 22.5, 14.0. 20 Example 4: PEGs000
polysulfate (PG504) AcO~ OAc kco~1-"- DAc Ac ( PAC AcG Ol AcO~ 3
) ~0,-COl, 15r NN Imidate 15 (AY A mixture of the acetate (12) (68 mg,
51 umol) and BNnNH2 (17 L, 152 Itmol) in 25 THE (2 mL), was stirred (r.t..)

dugj time (2 d). The mixt iluted with CHC13 WO
2008 BBRh DLt R IGOM S o et Dolyol CotoOne 1. + 117

10 941.40784, found 941.4060.) and sulfonated according to the general procedures to give the

product (PG501) as a white powder, 195mg, 72%. ‘H NMR (D20, 400 MHz) 8 5.33 (s, 1H),
5-29 (d, 1H, J=1.6), 5.24 (d, 1H, J= 1.6), 5.21 (4, 1H, J= 1.6), 5.03 (dd, 1H, J=2., 2.0), 4.87
(d, 1H, J=1.6), 4.86-4.83 (m, 2H), 4.70-3.92 (m, 27H), 3.59 (dt, 1, J= 9.6, 7.0), 3.44 (dt, 1H,
J=29.6,7.0), 1.48-1.40 (m, 2H), 1.21-1.08 (m, 10H), 0.678 (t, 3H, J= 7.2); 3C NMR (D10,
15100 MHz) 8 100.5, 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, 743, 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.

20 Example 4: PEGsqq) polysulfate (PG504)
AcO OAc
AcO ij OAc

AcC %, AC
— Q
AcO [o}
3
AcO 5
AcO -0
Ach

O.__-CCly
15
NH
Imidate 15
(A) A mixture of the acetate (12) (68 mg, 51 Hmol) and BoNH, (17 uL, 152 pmol) in
25 THF (2 mL), was stirred (r.t.) during some time (2 d). The mixture was diluted with CHCl
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(20ml..) and subjected to work-up. The organic phase was evaporated
wangEeyaporated (2 x 10 niL Mc011) and used in the following reaction
without: further purification. (B) DBU (10 L, 6.7 mol) was add8§ {6\ §2005/000314
solution of the crude product (from A).aad triehloroacetonitrile (1.0 niL, 10
mmol) in 1,2-DICE (4 rL) and the combined mixture was 5 stirred (0 C--12
(20mel- by THécrtpirenwas Gondéntatediantidie vasiduesHRRCIRd 10-EGporated (2 x

) ‘ es ield 1.5 as a pale yelloyw coloured oil (35 mg,
S T b L B S il (@, 1
J 2(BHIR 5 (36-8113 (my:Bbl), w.083de80(m s@l*dﬂio%@@tﬁgélﬁﬂé’frgmﬂ (from A) and

. - 48H). x0---\.0X xq.J.or, X0 PG504 X = SO3Na or
S 16 WL TG 18 (o PR a0t GhiefPE@Sgse! mixtre vas
oK Uifatd PC504). (RpAmikxtueenat thentotidatedli (38 e d 28Nk 1o FC (50-

0 ' - omethyl ether (151 mg, 30.3 Rmol) in 1.2-DCE (3 mL),
0 ﬁ%%@%ﬁ%g%?%&qgre%@%é of al. Siev sg(}iﬁ})(ﬁV iy PSR, BbvRER Gt 2 steps).

"H N R1#164 pHFe GPSTgbh §10 fvin) FLREHnistarevasicooled(-2OICE Wl 18 (m, si),
5.00CO1k irng ( in) tg__ itionﬁ%ETMSOTf (5L, 2.8 mol).
%‘ﬁ’fﬁ‘&%ﬁ%ﬁn@g (%8% ﬂlif%gNt‘f()i i)@\% 1Lidfibduced and the mixture
was filtered. The solvent was evaporated and the residue subjected to FC
(0-7.5% McOHICH%13) tg yield 16 as a colourless glass (104 mg, 80%,
based on averagedy HNMR (400 MI-1z, CDCI3) S 5.28-4.87 (in,
14H), 4.43-3.42 (m, 829, (s, 3H, Fdde) R-1501\4-(m, 48l1). 20 (B)
Compound 16 (104 mg, 16 i deacetylated according to the
general procedure to yield SBEG5000-OMe as a colourless wax (82
mg, 89%, based on averageX 9). (C) The M5-PEG5000-OMe (82
mg, 14 mol) was sulfonated accord & Jprocedure to yield
PG504 as a colourless foam (45 mg, 42%, based on average VI, 7401).
25 'HNMR. (400 MHz, D20) 8 5.34-4.8®(nBEG )4k 3.97 (M, 20H).
PEG?BOZ(}?P%@Q!@@ §d4§.23 (s, 311; Ole). WO 2005/085264
PCT/4C2005/000314 -24 Example 5: PEG2000 polysulfate (PG506)
(A) A mixture of the imidate 15 (33 mg, 20.2 gmol) and PEGsqoo-monomethyl ether

(151 mg, 30.3 pmol) in 1,2-DCE (3 mL), was stirred in the presence of mol. sieves (50 mg of
3A powder) under an atmosphere of argon (10 min). The mixture was cooled (=20 °C) with
continued stirring (10 min) prior to the addition of TMSOTf (5 uL, 2.8 umol). After some
time (20 min), EN (10 pL) was introduced and the mixture was filtered. 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, CDCl) & 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 umol) was deacetylated according to the general
procedure to yield Mans-PEGsg0-OMe as a colourless wax (82 mg, 89%, based on average M,
5769).

(C) The Ms-PEGs0-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).

1
HNMR (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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XC) OX X 0- -- - - ox xo0-\_ " ox xo=b PG50C X = SO3Na or H xo~ 3
))OMe (from PEG20rQMe) 5 (A) A mixture of the imidate
W%é%f‘{ 9%@ mol) and PEG2000-OMe (1 10 mg, 55.0 mol) was't& %8?1’"’“"3”
with TMSOTTf as described for PEG5004-OMe to yield compound 17 as a
colourless glass (96 mg, 74%). 111 NMR (400 MHz, CDC13) 8 5.28-5.13,
5.00-4.87, 4.27-3.48x3mplnanyiEGldil paysulfate (PG506)
,41-V,51'v,6a'-v,6b"-",0CI-72CH20), 3.34 (s. 3H, OMe), 2.15-1.94 (16s,
3H each, COMie). 10 (Bx<ompound 17 was deacetylated according to
the general proce Giel O@e PEG2p00-0Me polyol as a colourless
wax (63 mg, 81%%& use®PEEUERNESDJigAstHAN without
further purification or charagggrisation. (C) The product from (B) above
was sulfonated according t@ jeneral procedure to yield the title
compound (PG506) as a col8liffess| powder (47 mg, 68%). 'll NMR (400
MHz, 15 D20) 8 5.34-3.97 (m, 498 -3 Mﬂ) 3.23 (s, 311,
OMe). . Example 6: PG502 AcO OAC ACO ~~0 JAc AcO OR A~O AcG’
3 Aco AcO N; 20 Aide 19 A solution BfqperadeiateOM)(270 mg, 175
pmol), TMSN3 (60 mg, 525 gmol) and SnCI4 (200 L of 1M in DCM) in

anp, PEM29.m é@tﬂ’éﬁrﬁ%{g%‘i@g’@ﬁ gthtl gle dark. A{%%ﬁ m,'ﬂlesmg,

(3 eq.) of TMSN3 and SnCluw dmt]‘rr naél
55. ommcdamameamgMﬂgm&@aaﬂdmmﬁ:ﬁ(ﬁaﬁ@%m aﬂﬁ@m@aﬁlﬁaﬁm 17 as

a Com teuSrSe ract Wthﬁ}@g 5%% hed with brine, e bgorated
l%\{;&e ) fadh o 9 \&%%6 SifElgd, WO2b051685087
4. 279@1}{3&&1@@6@/&0@&& 2053 radient aidp0; 5)@1@92@532% @@&é‘s%ﬁ Bve),
5 153/1}?9‘&1368 rg%% A)E@@%de 19. 1H NMR (400 MHz CDCI 52
20,1117 12 (m, 8H), 5.02-4.87 (m, 7H), 4.29-3.76 (m,

(B) Compound 17 was deacetylated according to the general procedure to yield the
PEGz000-OMe polyol as a colourless wax (63 mg, 81%). This residue was used in the next
reaction without further purification or characterisation.

(C) The product from (B) above was sulfonated according to the general procedure to
yield the title compound (PG506) as a colourless powder (47 mg, 68%). '"H NMR (400 MHz,
D20) 6 5.34-3.97 (m, 498H), 3.80-3.35 (m, 81H), 3.23 (s, 3H, OMe). .

Example 6: PG502
AcO OAc
ACO’&)%T OAC
AcO OR
ACOWOé‘%/
3

Azide 19

A solution of peracetate 12 (270 mg, 175 pmol), TMSN; (60 mg, 525 umol) and SnCl,
(200 pL of 1M in DCM) in anh. DCM (20 mL) was stirred overnight in the dark. Additional
quantities (3 eq.) of TMSN; and SnCly were added and stirring was continued in the dark
overnight again. Ice and NaHCOj; (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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20

19H), 2.'18-1.95 (1n, 491-1)I- '3C NMR (100 MHz. CDCI3) 6 170.5(9),
&0 170.5(6), 170.4, 170.3, 170.2, 170.1, 169.9(9), 169.9(8),
Wlagaj(‘sz)%zig%g.?(s), 169.6(9), 169.6(6), 169.6, 169.5, 5 169.3 769 /4(3005/000314

99.2(7), 99.1, 99.0, 88.1, 75.2, 75.1, 748, 71.1, 709, 70.8, 70.6, 69.7,

69.5, 69,4, 69.2, 68.3, 67.3, 66.8, 66.7, 65.5(9), 65.5(8), 62.6, 62.2, 62.0,
gracgentzelngayg)( 26, 876} 20 BIO2G H06 (23] 2DIB(8)g 2ERS(Y ) 20iBe HRMS NMR (400
MHeagddn; €624 3041, J+ 1§26,4983, .found, 1526.4557, Ac

OAC ) \\~-~D@%;3Acs'%§é O%%@ng%%ﬁksg%ﬁg) KA 77020.5.76 (m,
19HACELEd 97 i 4BED;- 00 INMRA D01 86k - PaipHe HEx§eeteraisiy), 170.5(6), 170.4,
170 penacetaterdl A1golylign pidl9 §32:8w RN g,4¢.6 mol)

e e T e Bt go-c. 1605

an é)henoxgacetyl chloride hh.ac

d , 43 Umo
169 e stiPed?2t B 0 189-4- P thensat ks g‘@@r»n?éhh FAAG hibd NEHCOR (&6, 69.7, 69.5,

69.4aa9) vemesadded angl Keolgpsie laye: /as ith 15 byi
¢ B e S S -6 205

20 d%ﬁ? %9804) and subjected to
T60°46\t3" 96:10 EteIhd Ax PR ieldRIMS pipducs o amide:2 TMith Bies26 4583,
founemamniig PPh3/PPh30. IH NMR (400 MHz, CDC13) 6 7.36-7.32 (m,
2H), 7.18 (br d, 1H, J= 8. 1, NTH), 7.00-6.90 (m. 3H), 5.79 (dd, in, 1= 3.8,
8.2, Hi"). 5.32-4.97 (m, 1511), 4.60-3.76 (m, 21H), 2.20-1.95 (m, 48H,

AcO). HRMS ¢etled fareC70H92NO,13 [ M + HJ+ 1634.5045, found
1634.5002.42 5/08b264 PET@IAU2005/000314 -26- x2, ox xc 1
i 0 ox xo- ox 1 OX Q! Fox X0pa0 1 x0-- X0 ti

O OAc

-0 OAc

OAc
-0

AcO o

A"
cOO

AcO (0]
ACO -0
AcO /@
o ¥
e
O

21

1-Deoxy-1-o-phenoxyacetamido peracetate 21

A solution of 19 (32 mg, 21 pmol), PPhs (11 mg, 42.6 pmol) and phenoxyacetyl
chloride (7.3 mg, 43 umol) in anh. acetonitrile (5 mL) was stirred at 0 °C for 4 h then at r.t.
overnight. EtOAc and NaHCOj5 (sat. aq.) were added and the organic layer was washed with
brine then dried (MgSO,) 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 PPhy/PPh;0. 'H
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 caled for CoHoyNOg; [M + HJ' 1634.5045, found 1634.5002.
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15

x0 PC502 X = SO3Na or HHN, 1" O O PG502 The peracetate 21 (11
whgBdekn@)) was deacetylated and sulfonated according to the general
procedures to yield 6 mg (34 % for 2 steps) of PG502 after IydpHiEAtiGH00314
1FT NMR 5 (400 MHz, D20, solvent_syppressed) 6: 7.30-7 21 (in, 2H,
ArMm), 6.96-6.84 (in, 3H, ArM'p) 5.56-159 (m, 30H affected by
suppression).ﬁ) mple 7: PC503 Aco OAc AcG ~ ( OAc ACO' /OAc OAG
AGO -1\. - O \ BteO-- C AcO" Aco 22 HN'HNH 0 ~NH 10
~~ |-Deoxy-l-a-biotingsAli am veracetate 22 A mixture of 19 (70
mg, 46 mol) and Adam$¢ata K O%in 2:1 PtOAC:EtOH (3 mL) was
stirred under FI2 (100 psi) overnfigt;
co-evaporated with anh. pyridine. Bioti -
N-hydroxysuccinirnide ester (31 mg, 68 Etmgl) and 1 ml, 15 arch.
pyridine were added and the mixture was he 0 C for 3 days with
stirring. The solution was evaporated and sdBjécte flash
chromatography 4% E3RCaahed silica gel, gradight efugj 125
EtOAc:Hx to 30:70 McOH:EtOAC) to give 30.8 mg (36 % over two steps)
pCsehamide 22. 1H NMR (400 MHz, CDC13) 6 7.41 (br d, TH, J= 9.4, NCI).
6.471, 6.17 (2 x brs, 2 x 1H, imide NHs), 5.40 (br d, Ill, J=9.4, HI1),
5.4b08 BEarAtaisdl )l e @d, ol n G2 0eBO8BERsYand sulfonated according to the
endrdL PLOEHARRHO0Q3 4 ﬁ%z 34 p RiQtios 1 6%%7 m J(zfo % 1
g4 3.2&_38-3.12 (m, 3H9), 201 dd. %)H %Ef%@%%)]oégﬁéﬁl 3y, i c’ﬁl% gp- H NMR
(400 Mg B @i strhvaty sppressed) 96 1i0-52H1) . @311 2 in 6 H8H;. &lkgh, 3, AP,
5.56-3.59 (m, 30H affected by suppression).

Example 7: PG503

o Ofc? OAC
OAc
AcO” %
O
0 \ HN
AcO o}
AcO -0
AcO KON -
HN H
o}

3
7]/NH

/
9]

AcO OAc
AcQO -Q OAC
AcC OAS
ACO™ - OAc
AcO o o
H

22

1-Deoxy-1-o~biotinamidecaproamido peracetate 22

A mixture of 19 (70 mg, 46 umol) and Adam’s catalyst (2 mg) in 2:1 EtOAc:BtOH (3
mL) was stirred under Hy (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) 6 7.41 (br d, 1H, J= 9.4, NH), 6.47, 6.17 (2 x

br s, 2 x 1H, fmide NHs), 5.40 (br d, 1H, J=9.4, H1', 5.40-4.90 (m, 16H), 452 (dd, 1H



chains). Xcoxxo~\100x xo0--~10XXoo0_'~~\ir0ox XOO-Y 7, (
wE%@okMYL~ XO 0 HN PG503 X = SO,NaorHYHN~H NH 50
PG503 The peracetate 22 (30 mg, 16.3 umol) was deacetylatg(riwﬁl!{@l0 057000314
sulfonated according to the general grocedures to yield 28 mg (61 % for 2
steps g of PG503 after lyophilisation. 'll NNff.: (400 MFlz, D20. solvent
J=4d, [;p eduain-FHOCteathy. Ainite PHHINARS-6 52601 38I(nt, STF(dSubHEY 16 5.0, 13.0,
blotn'x'—l%& 8 d d”]"H‘J 7=418, 9 BidRiptinsd)s 4:09-3:6Q,(8y 9 M) 191 alky
4.21 (%fd q = 4’4, 7.2, Biotin-H3), 33433 3.16 (m, TH, gﬁc)itln S 128, aliy
Chamg)O? 2.97 (m 3H, biotin-HSA+CF12N), 2.92 (dd, 1H, J=4.9, 13. 5
biotin-11513), 2.33-2.14 (m, 2H, COCH2B), 2.09 (t, 2H, J= 7.4, COCH2A),
1.63-1.15 (rn, 12H, alkyl chains) 15 Example 8: PG505 OAc Ac0 7 3 AcO

OAc AcO BADt 5?50«0 ACO 0 ~.--0v~ OAc OAC AGOG/~~.<.~--0 OAC
ACOL.<"')I‘\CL( °AcON'a Azide 31.. 20 A solution of

maltohexaose pexa %t%@\(g O473 umol), TMSN3 (83 mg,, 726
unsol) and SnCIL (I uL,@] iR ipPant. DCM (20 mL) was stirred
anti

overnight in the dark. Addition 1 SN3 (50 @L) and SnCls
(100 uL of IM in DCM) were added &f 5/085
PCT/A1)2005/000314 P o) ) /l
. XOXO S i, IIIII .
HN Hq\g
PG503 X = SOzNa or H bl A
o 7//NH
5 o
PGS0O3

The peracetate 22 (30 mg, 16.3 pmol) was deacetylated and sulfonated according to the

general procedures to yield 28 mg (61 % for 2 steps) of PG503 after lyophilisation. 'H NMR

(400 MHz, D,0, solvent suppressed, affected by amide rotamers) & 5.60-4.75 (m, 7H, sugar

10 Hs), 4.68 (dd, 1H, J=4.7, 7.2, biotin-H4), 4.60-3.60 (m, 26H, sugar Hs), 4.21 (dd, 1H, J=4.4,

7.2, biotin-H3), 3.33-3.16 (m, 1H, biotin-H2), 3.07-2.97 (m, 3H, biotin-H5A+CH,N), 2.92 (dd,

1H, J=4.9, 135, biotin-H5B), 2.33-2.14 (m, 2H, COCH,B), 2.09 (t, 2H, J= 7.4, COCHyA),
1.63-1.15 (m, 12H, alkyl chains).

15 Example 8: PG505

OAc

A(/;\%O OAc

/éﬁ OAc
/ﬁﬁ OAc
/% OAc
/&ﬁ OAc '
4 AcO
31 ON3

Azide 31.

20 A solution of maltohexaose peracetate (500 mg, 273 pumol), TMSN; (83 mg, 726 umol)
and SnCly (145 pL of 1M in DCM) in anh. DCM (20 mL) was stirred overnight in the dark.
Addition quantities of TMSN; (50 uL) and SnCls (100 L of 1M in DCM) were added and



-28 stirring was continued in the dark overnight again, lee and Na}IC03

w8k, were added and the mixture was extracted with EtOAc, washed
with brine, evaporated and subjected to flask chromatography ti8Ug¥iegp314
gel, gradient elution; 75:20 to 80:20 Et&QAC:HXx) to yield 488 rug (98/.) of

. azide 31. 1H NMR (400 M-Iz, CDC13) 3: 5.30-5.11 (m, 11 FI), 4.93 (t, IF,
sturing g somtinieddnathe desls @e10iB), 49884167 Aird, S (MD4453. 6% (iwere added and
the R3Hr2-0Q:1.85 i . | 7, GPC13) 8:170.3(4), .

b 170.3(1), f7o.2§%f@%,%%%§%§#§% %5 ?of;)?p ”ﬁ‘b‘?ﬁﬁgféé%?’%ed to flash
chroppopraEy 419 sostiie), ebarp@ipnt 6b1i7), TE201(A (LB D) QB5(6), yicld 488 me
(98P H@)id93#, 98- 3ndR. L4 (fV i$6/3:20.214 1. Jiofl 24

. éﬂi% 202701, 69.8&69.%@%{3@??%3%63'2713"(522?%i%;%z(.tl(%[ﬁ J=9.9),

T2g8%( g?»ﬁéﬁéa.1ﬁ~§b.fb,6§tﬂ§(75§?2cﬁ1§@3ﬁ'%5@%,(mom;;(ammma)n, 57H). Be
NMRQ2(8)v20, 230, 2(2)70% (K0 %@ 80X HOGX CrzyDB / Al -

170 X0, 060 0 Yo Dy p@?o?ﬁ?f?oéﬁﬁﬁ%@%gg%@g@e170-0<7>>

41 ](gé;%g?%ﬁau’r%|Mé§8é@eé®?a%é%i.«a¥@suﬁbnbﬁéd@éc@ﬁ@iﬂgmo HES (A5 95.4(5),
95.4generaprovedurasdoryield 66 me {441% fef 2 sieps) 0 e
NNW._(400 MHz, Dzlofsz?vgeﬁfi%?&rﬁé% ?’?:83263951.739'& 62.0,

lyophiiisatio
688(&22@?%3&% Gy s SientauliBetibH)): BXdin ik 10: 306526 NHND. Bz 20.5(0),
10 204(0B2. BR20.BH220M2)0R.232)33R=& 20 34 R = C(=NH)CCI,
6-Azido-6-cleoxy-2,"3,4-tri-fS-lIrenzoyl-ce-D-mannopva~anosvi
trichloroacetimidate (34)

0% ~ oX
%% Q ox
o} 0 ox
X0
X0 o 4/0
M Ox

X0k Q
PG505 KORemes
X =803Na or H No

PG5S05
The azide 31 (97 mg, 54 umol) was deacetylated and sulfonated according to the
15 general procedures to yield 66 mg (41 % for 2 steps) of PG505 after lyophilisation. 'H NMR
(400 MHz, D,0, solvent suppressed) §: 3.69-5.78 (m, 42H affected by solvent suppression).

Example 9: PG515

O%z OBz
BzO . — O
520 ) "%
OMe OR
32
E; 33 R=Ac

20 34 R = G(=NH)CCl,
6—Azid0-6-de0xy—2,3,4~tri~0~benzoyi-a-l)—mannopyranosyE trichloroacetimidate (34)

(A) H804 (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°—r.t., o/n). NaOAc (1.0 g) was added portionwise until pH>5.0 and then the mixture was

25 treated with MeOH (3 mL). The mixture was filtered and the solvent evaporated and co-
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(A) 11250,- (0.5 mL) was added to a cooled (0) solution of the methyl
wolysnside (32) [29] (1.52 g, 2.9 mmol) and Ac20 (10 mL) in AcOH (5 rmL)
and the combined mixture stirred o/n). NaOAc (1.0 g) was adfdd¢t U2005/000314
portionwise until pH>5.0 and then the mjxture was 25 treated with McOll
(3 rnL). The mixture was filtered and the solvent evaporated and co WO
SVAROUSOERAEAG QTIAUR00ELROOFED ARD ael/dapSFated-golene) AiRédehe) to vield
a {E ¥ F (1.0-20%. /h.ex to yield presumably
pr eu‘é{ﬂﬁkﬁ%ptﬁv Qéﬁ)k%)%?a c(g‘lguggsé ig%%?% g %}%g 3

the acetate (33) as a colourless foam Y. (B) Hydrazine
acéfird1dBamg, 20eRin 8N washtdetola stivedisalution afithel solution of the

ctgeetate (3Pg(1.0 i mL) and the combined cro
acetmix§urz g%??e%f (25@4 énﬁlgi lg%@ll\r/% %nl}l/g?ﬁégwagg p%ﬁr%%%bﬁ?g S A AHy heated (557,

15 maic) Bhfl ‘BREFEEICHAERONEY. e sigains 1 2jaswas eviporateBitantt). The organic
layesuRieelep RS Eﬂ&%ﬁa‘?é’/@t@t@fﬁ@}’elﬁl%%’ Wﬁg@ﬁ%et%sggglgé%8%louﬂess oil

mg). This residue was co-evaporated (2 x 100 an
(B8&mEhexi TR ERHBHe WitRGatTuAINE i Risathrok CHEraRe Fisdtiond (€ )RRk reaction

withhoens-was@ddes 19 aseltion.glihe crude product from (B) (above)
10 (888 mg) and C13CN (2.0 mL, 20 mmol) in 1,2-DCE (8 rnL) and the

combiréd i B BEs (@fl%fffé.jtq ) sTiHE Ao beners dilteredychdrom (B) (above)
(88sselyenicevamaEied Md tienasidus sukiseiedsolrS (h0y c()c;/?}x}briﬁlgd Syigure stirred

EtOAc/hexane) to yield the imidate (34) as a colourless ol

(0" drehl). AR O VR B IR BVarR g (e atid aNH 8407 bincted to FC

10-16¥ FAOR:/BeR8r8), 1h R iel X6 4., -4.5 Hz,
E 1-14), 5.94/-5.88{%nt,$§11§%{§5 %@%ﬁ?@%ﬁ%&g#@%%@%ﬁ,84%3’, Fsteps)
HIVER () V36638 $18,886hr 3.4 AGELLIS, 1196).223@NNIR AHOMHE, (d, 1H, J;
61165, 34 00,133 92, 130 |
R O L A g b B pm. 2.8
5.6 3 §3) 65 50(%B.b9; év:05, SHpél0E4 (6B BRIFD KO NMRR! BZOR4, CDCl)

5 165.610 | 80RO1ROS DRy BEQ v 3340 20 RO
00 RO 35 OBn RG b 36R=Bz 37R=H OBﬁRIECI%); IAI0HE, B2 PA 128.97,
128.91, 128.76, 128.74, 128.57, 94.62, 73.03, 69.69, 68.90, 67.05, 51.06.

0Bz
OBz

N3
OR oR
-0
B20 -0 OBz RORO OR
34+ HO 0Bz RO~ .0 OR
20~ -0 . 5 OR
e RO~ -Q
0
RO\ ©

BzO O
BzO -Q
35 OBn 36 R =Bz

b[:37R=H OBn

Benzyl (6~azido-6—deoxy-oc-D-mannopyranosyl)—(l—)3)—(&-D-mannopyranosyl)-(l——a»?s)-(oz—
D-mannopyranosyl)-(1—2)-(o-D-mannopyranoside) (37)

(A) A mixture of the imidate (34) (93 mg, 141 pmol), 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
TMSOTSE (10 pL, 55.1 umol) and the combined mixture stirred (0°-=r.t, 20 min). Et;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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Benzyl
($ra¢idR:9-¢eoxy-(x-33-mannopyranosyl)-(I->3)-(a-3r-mannopyranosyl)-(1-
Wz 3)-(a- ’D(&:nannopyranosyl) -(1-r2)-(a-i)-mannopyranoside) (37} /x)2805/000314
mlxture of the irnidate (34) (93 mg, 14%01), the alcohol (35) (90 mg,
94. 1 mol) and. mol, sieves (50 mg of 3A powder) in :1,2-DCE (3 mL) was
7%}tea%éfwm1(‘§)§2}'gﬂﬁo¢f§@|\?)l S 535&% rol) (an s e, ﬁbl@é{ﬂ :(uzgtum Jrseas 9.9 Tz,
4 USfir: + min e e mixture was
eren Ao e Seent il el aoora e L lebide Bt to PES (@, 1,

filtered and the ‘soVent'was evapors
3 31@0%)1/&@&3@@1%@6@) 1dyibld mel—azum%;aas) 6 @eolourgss, oib (@&i:ngml\f) 5.50

Q 4RCT 7%). 'H NMR (40
D T P s B3 v s
(d, lﬁhﬁﬂ) 5 66 §ddda1HL./4 | WE@WHA)@MM@H 6 MA A5, 987 13, 11, 1Y),

| 3T 2.0, 12 3= H
S R S T T o ey, 3.2 @
1H, éﬁ@éw Hyy H ﬁ%ﬁidéulﬁm@w(m 1H, J2,3 3.0 Hz, 1-12"), 5.23 5 (d,

| 121,516 (d. 1H J12 1.6 Hz, HI)
e T T .
procgd@qqzaquis'Q})r@@Qo@‘dph]{H(Q(% Q&B"/HZMEIGM)}B(SB (ddiE . B8ak (B) vield the
tetralIRHAGIIZORES) (36)(63 e%g:,' R asosl) )}srtt%r:a%ag/sgterl i / o &?I%ﬁe MeOD) &

general procedure an rom ogra 0/10%
7.34régid oo Nietdihes 10 (dtrbﬁadcmridﬁz(,ﬂ) BS ﬁ@‘;ot@umgsglglacﬁ I(IJZSIqqg) 5.07 (d,

% 4 D) §7.34:7.22 ,5.12 (d
1 2 R e o) AT ) TR A ) 1.7
CHQ}Z%) 449200 11H 3z 3109k HRa)4 A T (dd). nﬂ (A.B 2&&&%@@9& @@t&de Jo3 3.4
O R AR BB
Héa(ﬁlh 3 (Mz&IHéaéd#maLmﬁsa H6Y5 Hea- d) 3.44 (dd, IH, .75,6

63,.16,6 10.1 llz, H6™). N3 OX X0 0 Ox XO OX x0-0 OX o<o0x xo0-10
X0 K PG515 X= SO3Na or FI xoxo OBn P0515

Ng
0X
-0 OX
X0 ox
X0~ -0 OX
o OX
X0~ -0
0
X0 0
X0 Q
PG515 X= SO4Na 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, CIHV QMY gHIY gV gLV g LIV oyl
" CH,Ph), 3.69-3.67 (m, 1H, H6b™).
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The tetrasaccharide 37 (12 mg, 15.3 mol) was sulfonated according to the
wIERGERL L0, procedures to yield 14 mg (38 % for 2 steps) of P0515 after

lyophilisation. 'H NIMIR (500 MHz, D20) 6 7.47-7.37 (m, 1H PARLAU2005/000314

5.45-4.02 (m, 29H, Ct'-'v,21"s 31"1 413}V 51-rv 6al-rv 6b™ I",CH2,Ph),

3.69-3.67 (in, IH, H604). WO 2005/085264 PCT/A[J2005/000314

Example 10: F GSO9 OBz OBzamplt 1: ¥©30Bz RO 0Bz BzO Of OMe

38 R = alyl 39R=F| Methyl

3-0-(2,4,6-'hri-O--renzoyi-a-D-mangigpyranosyl)-?,4,6-tri-O-benzoyl-a-i)- 5

mannopyranoside (39) (A) A mixturesf
3-0-allvl2,4.6-tri-O-benzoyFadD- i p3, géggyl trichloro- acetimidate
-0

[26] (410 mg, 0.57 mmol) and methyl},-
2,4,6-tri-O-benzoyl-a-D-mannopyranost 300 mg, 0.51 mmol) in
1,2-DCE (6 ml) in the presence of m.ol. sieves (M@0 mg of 3A powder)

was treated with TMSOTT (30 L, (ggi minol) and the combined mixture
stirred 10 (0-->r.t, 30 min). Et3N (100 L) was introduced, the mixture was

Methytloteld-Endh thErsdhrberanat cevapanatery Fnesesid fosti eciRm 0y TG -p-

man@%ﬁg{%@@& hexane) to yield, presumably, disaccharide 38 as a
colourless oil. (B) PdC12 (40 mg) was added to a solution of the product

frof{AYin MEDHEE(10fML3 Gratll;2-DEEi(Rbentzpane-thenaandpitetosyl  trichloro-
.mi d 40 rujn). The solvents were 15 evaporated and
e B R e B rahniomeamerranosic
[26] (@Qpeztsge;%ébmmdé oil x_smﬁﬁ-,(aﬁ%; :mTﬂ&pg}e%@elbg@mhléi&é\é 0 mg of 34
S ra wer those alrea Yy reporte In the literature '
P B B TS T ot eoct- i sired
(0°—tatDBonain ofysanasyu(ly NaeitteirrBeRYEaRaside) VA0 TBE 250N B ent was

10 mg, Q.10 mmol) was transesterified according the general procedure
evapéé%‘fgldt iéedfs?égg&gaf"gée(% 49 o Cold 4 JitP3v§eesm), tilsntidal ioysumably,

disackiMRI¢38 as a colourless oil,

(B) PACl, (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 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
OH
HO 0 OH
Ho OH
- 0
HOL
40 OMe

Methyl (a—D—mannopyranosyl)-—(l-—-)3)—(&-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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that reported in the literature [30,31]. WO 200510852(,1. PCIYA U
314 32- Ox OX xc t'~i-O OX XO_0OXY.O 1-"--- ~ OMe
W%%ﬁs&gfg%g gél S03Na PG509, The disaccharide 40 (25 mg, 70 Jfrlohtiz4s/000314
sulfonated according to the general prpcedures to yield 27 mg (36%) of
PG509 after lyophilisation. 'H NMR (400 MHz, D20) n 5 5.26 (d, 1H, Jr,2
1.8 Hiz; HIr), 4.98 (dd, 111, J,,s 35X2; El2rr), 4.87 (d, IH, Jr, 1.9 Hz; lII"),
4.60-4.55 (m, 1I-I; H3"), 4.534dd \LH(0J2,3¢% 3 Elz; H2'), 4.41-4.19 (m, 5H;
H4r4",6ai,6aT',6b"), 4.15 (dd‘P-73va 9.3 HZ H3"), 4.06-3.91 (m, 3H;
H5r,51z,6bt), 3.29 (s, 31-1; OCH3)XEXamp s 14: PGS08 10 OBz | OBz
OB> (r)zRO~ OBz BzO j OMe 41 R=ally) 42RO‘\I1¥22 Methyl
3-0-[3-0-(2,4,6-' PG50 - SONa
ri-a‘3-benzoyi-a—D-anannopyranosvl)..5,4,8&n-0-benzoyi-a—D-
PGSifannopyranosyl}-2,4,6-tri-f3-benzoyi-a-D-mannopyranoside (42) (A) A

mixtyre -Q-allyl-2 4,6:1ri-O-benzoyi-a-D-manngpyranosyl trichioro- 15
acét%icﬁ%%@%%‘%g%%@é r%ﬁﬁ’o%ngr{@ a%%%éfﬁ%ﬁ%@‘ﬁﬁ@?%lm the general
proceairel) Tiq)m ﬁiﬂdﬁﬁnﬁ'ﬁﬁ%)inﬁm[&?(aﬂm? lgbmﬁliggm%§§%g@hm_ g(m%?,fgﬂ_ézj Dy0)
wder) was freat it T 1, 0.11m and the combine
S T R Ly G 1 W Mt b b Fiz: 117,
4.60ves flmr &t o Ibhéé&l&@ﬂﬁasﬁg\zasdﬁaiem‘jlgh@meslcﬂgqrﬁyp@’cﬁ@g’ 10 dECsa by
9-50% EtOAcihexane ield, presymably; the tisaccharide 41 as a B
SRS ot Z0 e PHCL (8 i i B s dbor ke
product from (A) in McOH (10 mL) and 1,2-DCE (10 n |-) and the
combined mixture was heateck%(l)ﬂ g{% lﬂlni, d’%egsolvents were

gy

OBz
OBz
BzO -0 OBz
RO OBz
BzO’O Q
b 2
OMe
41 R = allyl
_ 42 R=H

Methyl 3-0- [3-0-(2,4,6-Tri—0—benzoy1—m—D—mannopyranosyl)~2,4,6-tri—0-benz0yi-oc—l)—
mannopyranosylj-2,4,6-tri-O-benzoyl-o-D-mannopyranoside (42)

(A) A mixture of 3-O~allyl-2,4,6—tri-O~benzoyl-oc~D-mannopyranosyl trichloro-
acetimidate (269 mg, 0.37 mmo]) and the alcohol (39) (306 mg, 0.31 mmol) in 1,2-DCE
(5mL) in the presence of mol. sieves (100 mg of 3A powder) was treated with TMSOTf
(20 pL, 0.11 mmol) and the combined mixture stirred (0°—r.t, 30 min). EtzN (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, CDCly) & 8.14-7.22 (m, 45H,
ArH), 6.63 (dd, 1H, Jimom 1.8, Jomsm 3.3 Hz, H2"), 5.94 (ad, 1H, Jypyam 10.0, Ju s 10.0
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evaporated and the residue subjected to FC (10-50% EtOAc/hexanes) to
wyRiskAlzeralcohol (42) as a colourless oil (316 g, 70%, 2 ste ' MR
(400 MHz, CDC13) 3 8.14-7.22 (m, 45H, ArH), 6.63 (dd, IHF,)%!EM%T@PM
J2ar,3nr 3.3 Hz, H2r'r), 5.94 (dd, 1H, 33m:4m 10.0, J4rn,5a, 10.0 WO
2005/085264 PCT/M12005/000314 33 Hz, H4".), 5.84 (dd, IH, J311,411
Hz, 14936184 619, HELHanyy 9.48-fady 9, Be1 49)85 31 (il 9181HEy 4 98) Jus: 9.8 Hz,
H4Y, 526 (@, 14191124 4.9 H7,) Hido8&2 (add, 111, 11121121, Jznani3. ‘
Iin, F(g.‘z , T iLo|, 111, o) 7S (dd, 1&1%353]%3{%13223]?% %ngg %13,1 (@ 15,
HIT)A.90 600, 1 Byl 39, W HA 53 E2dd. 1H, Juan 1.7 Hz, H1Y), 4.67-4.63 (, 128,
H3! #3BEL 3 ES1 S13161 168G @bl MEBCAHAR | dz, |
166.49, 166.38, 166.%5, 166.07, 165.94,9165.7'?, %13%%%6/'?1]6%3% 1825, 166.07,
165.%651 95,7733 60,6333 601 933@1! 71 3538801 38386013806, 1 B8R AR, 180,58, 133.06,

Q9161 , 129 88,7129:84529.510129.17, 1 110 a1
R B D S B0, SIS 1 o
6.

- 6% 138:73 452873, 138:0.41. 36083268 §5.076.68.96,1885,.68.53,77, 71.64,

69.907%82, 68.87, 62819, 824 58535,661. BSMS1 /25137 354 AM s Bzt MR, 1373 4
12694 LM - 2Bz -'- 2H Na]+. 1Q OH (01.1 HoO OH OH Ho a'M1" OMe

M-}y I\"‘il&hyw l@%ﬁ%?%?@ﬁﬁ%ﬂ(a-n-mannopyranosyli-(I--*3)-(a-p-
mannopyranoside) (43) The alcohol (42) (115 mg, 0.79 inmol) was
transesterified according the geng}gal 15 procedure to yield the
trisaccharide (43) as a colourlesg qil (35 mg, 86%), identical by NMR to
that reported in the literatus MS:@talz 519.1862 [M -+ H]-,
541.1646 [M + Nali. Ox OX Xo*~0oxXO¥HX XO 2 OMe PG608 X =
SO3Na or H PG508. 20 The trisatthas mg, 49 mol) was
sulfonated according to the general orvé

43

Methyl (0L~D—mannopyran0syl)~(1—>3)-(05—D-—mannopyranosyl)-(l——)?a)-(oc—l)—
mannopyranoside) (43)

The alcohol (42) (115 mg, 0.79 mmol) was transesterified according the general
procedure to yield the trisaccharide (43) as a colourless oil (35 mg, 86%), identical by NMR to
that reported in the literature [32]. HRMS: m/z 519.1862 [M + H]", 541.1646 [M + Na]*.

OX

OX
XQ 0 X
X0 { ox
X0~ 0

O
2

OMe
P3508 X =S0O4Naor H

PG508.
The trisaccharide 43 (25 mg, 49 pumol) was sulfonated according to the general
procedures to yield 36 mg (49%) of PG508 after lyophilisation. 'H NMR (400 MHz, D,0) &
5.26 (d, 1H, J1, 1.9 Hz; HI™), 5.22 (d, 1H, Ji, 1.8 Hz; H1%, 5.04 (dd, 1H, Jy5 2.4 Hz; H2M,
4.89 (d, 1H, J12 1.6 Hz; HI'), 4.76-4.75 (m, 1H; H2"), 4.60-4.55 (m, 1H; H3™), 4.55 (dd, 111,
Ja3 3.1 Hzy H2Y), 4.50 (dd, TH, J3¢ 9.6, Jus 9.7 Hz; H4™), 4.41-4.12, 4.04-3.91 (m, 125
13",4"4" 57 62" 6™, 4.10 (dd, 1H, J54 9.5 Hz; H3Y), 3.29 (s, 3H: OCHs).



10

15

20

procedures to yield 36 mg (49%) of PG508 after lyophilisation."HNM'R
X Mi7,D20) 6 5.26 (d, 1H, J,,2 1.9 Hz; HI10) 5.22 (d, IF, J1,2 1.8 Hz:
Wdr%%%%d, 1H, J2,3 2.4 Hz; H211 4.89 (d, 1H, J,2 1.6 H'zgﬂfs‘,m"i"‘"’"m
4.76-4.75 (m, IH; H2"), 4.60-4.55 (m,. 341; H311E), 4.55 (dd, 111, J2,3
3.11-1z; H21), 4.50 (dd, 11-1, J3 4 9.6, J4,5 9.7 Hz; 11411) 4.41-4.12,
4.04-3.91 (m, 1211; 25 H3" 4Examge 12 841512 6b-111), 4.10 (dd, 111, I3
4 9.5 Hz; 1131), 3.29 (s, 3H; O&H3). \WVO 2001085264
PC9'/A132005/000314 -34 E aﬁ1$le 12;: PG512 OH OF1 HO"a-O OH
.0_OFI 1-10". OH 0 & "IN 0 Bnge-V 0 44 BnG OBNn Beryl
(3-O-AIIvI-a-D-manﬁﬁT)Vrﬁr?osvl)gg-/ D-manpPiopyranosyl)-(I-),3)(a.-n-
5 mannopyranosyl)-(1.-*2)-(3,4,6-tri ;-a- -mannopyr-anoside) (44)
Sodium (small piece) was added to the Ath (28) (115 mg, 0.79
mmol) in McOH (6 mL) and the combined mixture stirred (r.t., o/n). The
mixture was neutralised (Dowex 50X8, H), fiftered rﬁj@the filtrate
concentrated and subjected to Ff; (0-10% %P 12) to yield the
tetrabenzyl ether (44) as a colourless oil (89 mg. 64%). (LNMR 10
(CD30D) 5 7.33-7.13 (in, 20H, ArH), 6.02-5.92 (m, 1PIl, CH=CHZ2),
Ben: 0241 Y35 )
e A TE W h B Mo e
manyopyr anpsy 45> 2) 43,4040 SHb AR B f B emarnopyI0okde) PRCI-12-a).
4. . . P 4 65 (2d, AB .
e D s A e s R A L 7o mmon) i
Me%@g@lw@]ﬂg{ g@@ﬁ,inq@; 121591@1;6 stirred (r.t., o/n). The mixture was neutralised

(Dowi-B@%d, 41, Sirlibas s8R - UOTHHEE Hioh Qa0 AF QUG Fe (0-10%
MeOH/CH,Cly) to yield the tetrabenzyl ether (44) as a colourless oil (89 mg, 64%). 'H NMR
(CD30D) 6 7.33-7.13 (m, 20H, ArH), 6.02-5.92 (m, 1H, CH=CHy), 5.32-5.27, 5.11-5.09 (2m,
2H, CH=CH,), 5.10 (d, 1H, Jy» 1.4 Hz, Hla), 5.09 (d, 1H, J;, 1.5 Hz, HIb), 5.03 (d, 1H, J;,
1.2 Hz, Hlce), 497 (d, 1H, Jip 1.4 Hz, H1d), 4.74, 449 (2d, AB of ABq, Juy 10.9 Hz,
PhCHj-a), 4.67, 4.48 (2d, AB of ABq, Jyu 11.8 Hz, PhCHy-b), 4.65, 4.58 (2d, AB of ABq,
Jug 11.6 Hz, PhCH,-c), 4.57, 4.51 (2d, AB of ABq, Juu 12.4 Hz, PhCH,-d), 4.21-3.62 (m,
26H, H2MY 3V 45V sHY 6,7V 6pMY 0CH,CH=),

OX
(6):4
X0 -C Oéx
XO/ - Ox
0]
XO»"" —O
O
BnoO O
PG512 X =805Naor H BnO -Q

BnO

PG512
The tetrasaccharide 44 (23 mg, 21.5 pmol) was sulfonated according to the general

procedures to yield PG512 as a colourless powder (26 mg, 61%). 'H NMR (400 MHz, D,0) 6
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-



ox x0! 0O 0 P0512 X =SO3Na or HBnBOn 0 BnO OBn PC512 The
ride 44 (23 mg, 21.5 mol) was sulfonated accordin
Wég);egrr?jgf%ggprocedures to yield PG512 as a colourless powdé)rgaéllz‘)()’é)f()314
%). 'il i~MI2 (400 MPIz, D20) 6 7.32-%38, 7.00-6.98 (2in, 2011, AYH);
5.88-5.78 (m, 11-1, CH=ChHZ2), 5.30-5.23, 5.08-5.04, 4.91 WO
4. 902@@%76&2261 et PI6DBIGTETA. TBS 48,45, 68m SO, CH=CH,, OCH,CH, Hi-
6"V 4pftA,08,4M-1.89,3,73--00, 3.62-3.45 (8m, 40H, CH=CH2, OCH2CT-1,
HI- 661 IV, PhCH2 I- -IV) Example 13: PG513 OH 1 OH OH HO OH HO
"Q(OHHOaHO ~0 HO™-.'y'-O 45 HO 5 SOH A mixture of the
tetrabenzyl ether (44) (62 mg;@@lﬁmliﬁr@@i@mz (10 mg of 10% on
C) in THE (1 ml,) and. H20 (I mL) was stirred under H2 (100 p.s.i.) (r.t.,
o/n). The mixture was filtered, gpncentrated and subjected to FC (Si02;
H20) to yield. the prog as 810 colourless glass (32 rng,
73%). 1H NMR (D20)-6-52
HIb), 4.97 (d, 1H, J1,2 1.6 Hz, Fﬁé)@

",OCHZ), 1.50-1.42 (m, 2H, CH2CH3), 0.76

CH2CH3). Cox ox 10 ix xa HO 0
Ho/&ﬁ
45 - HO

A mixture of the tetrabenzy! ether (44) (62 mg, 50 pmol) and PA(OH), (10 mg of 10%
on C) in THF (1 mL) and H,O (1 mL) was stirred under Hj (100 p.s.i.) (r.t., o/n). The mixture
was filtered, concentrated and subjected to FC (Si0O,; HyO) to yield the propyl ether (45) as a
10 colourless glass (32 mg, 73%). 'H NMR (D20) & 5.22 (br s, 1H, Hla), 5.00 (d, 1H, Jip 1.7 Hz,
HIb), 4.97 (d, 1H, J12 1.6 Hz, Hlc), 4.87 (d, 1H, J1, 1.8 Hz, H1d), 4.11-4.07, 3.91-3.35 (2m,
26H, H2" 3HV 4FY SHY 6 Y bV OCH,), 1.50-1.42 (m, 2H, CH,CHy), 0.76 (t, 3H, Jux
7.2 Hz, CH,CH;).

OX
oX
X0 - O)c()x
O
: X0~ O %
OX
X0~ -O
X0 0 o
PGE13 X =80;Na or H Xoxo
15 “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%). '"H NMR (D20) 6 5.61 (d,

IH, Ji, 2.3 Hz; Hla), 5.61 (br s, IH; H1b), 5.32 (d, 1H, Jip 1.8 Hz; Hle), 5.26 (d, 1H, J1p 2.0

20 Hz; Hld), 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,CH;), 0.76 (dd, 1H, Juy 7.4 Hz; CH,CHz),



ox Xo p OX XO~"X0-\00 40 PG513 X = So3Na or H xoXO 15 ox
w& @183 he tetrasaecharide 45 (21 mg, 29.6 mol) was sulfo
according to the general procedures to yield PG513 as a co ﬁ?‘rlglzmwoonz»m
powder (29 mg, 34%). 1H NMR. (D20}-5.61 (d, 1H, .11,2 2.3 Hz; Hla),
5.61 (brs, 11-1; H1b), 5.32 (d, 1H, JL,2 1.8 Hz; Hic), 5.26 (d, 111, J7,2
2.0 20 Hz: id), 4.90-4.88, 4 Byample héPAiph0 3 98.3 .81, 3.57-3.51,
3.41-3.36 (6m, 2614, OC:rl2C142, H2-6™14), 1.48-1.39 (m, IFI;
CH2CT-13), 0.76ofdd, 1H, JH,H 7.4 Hz: CH2CH3). WO 2003085264
- PC'S/AU2005/000814 -36 Example 14: PG510 OH O PfaNoH C
O-- HO \ NaO3SO O 0= < a HO-

Na03SO™- \""0 FO Na0350 OMe OMe 46 PGb % e polyol. 46 [31]

to yield PG510 as gurless powder (46 mg, 70%). ' 5
5.10 (d, 1H, ~HI"), 4.90 (d, 11-1, J1 563 8 (dd,
1H, J2.3 3.0 i-li; H2."), 4.7 dd 1H, 43 3.1 Hz; H2"), 4,64-4.40 (m, 1H;

H,"), 4.52 (dd, 1H.4d3,4 9% Eiz; H31), 433-4.30 (m, 2H: H&kea"a.22
(dd, 1H, J4,5 9.7 Hz; H4'), 4.12-4.04 (ni, 2H; H5",6b"), 3.96-3.90 (M, 2H;
10 H5',6a"), 3.76 (dd, 1H, J5,6b 8.6, J6u,66 113 Hz; H6b'), 3.31 (S, 3H:

5 Oﬁgisé%ﬁlgahlﬁte [35] R%ﬂﬂgc@pﬂ 1AR0B3Nas Qe¥Nael QecQd M 1o the general
al
procedure to }/’161(? P(J%l() as a colourless powder (46 mg, 70%). 'H NMR (D,0) 6 5.10 (d,

1H, Ji2 2.0 Hz; H1%), 4.90 (d, 1H, Ji5 2.0 Hz; H1Y), 4.78 (dd, 1H, Jy3 3.0 Hz; H2Y), 4.73 (dd,

1H, Jo5 3.1 Hz; H2), 4.64-4.40 (m, 1H; H3"), 452 (dd, 1H, Ji4 9.5 Hz; H3Y), 433-4.30 (m,

2H; H4',6a"), 4.22 (dd, 1H, Ji5 9.7 Hz; HAY, 4.12-4.04 (m, 2H; H5" 66, 3.96-3.90 (m, 2H;
10 H5.6a"), 3.76 (dd, 1H, Js 6 8.6, Jeaso 11.3 Hz; H6bY, 3.31 (s, 3H; OCHa).

Example 15: PG511

OH 0OS803Na
OSOgNa
NaO3S0
QA o,
N303SO
Me
PG511

15
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%). 'H NMR (D20) 8 5.36 (d, 1H, Jy5 2.2
Hz; H1%), 4.90 (br s, 1H; H2™), 4.87 (d, 1H, J1, 2.1 Hz; H1Y), 4.74 (dd, 1H, Jo3 3.0 Hz; H2M,
4.58-4.40, 4.29-4.10, 3.88-3.85 (3m, 10H, H3-6"™), 3,30 (s, 3H; OCH;).
20
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3 OH NaO3SO\ O -0 OSONa FIO IL- NaO3SOO\ OMe 47 OMe

W Llosk s he polyol 47 [31] (201ng, 56 mol) was sulfonated according to
g%&ég‘#érgai‘ procedure to yield PG511 as a colourless powd&i (P4 YRY'>/000314
48%). 'H NMR (D20) 6 5.36 (d, 1H, J132 2.2 I-1z; HI"), 4.90 (br s, 1H;
H2"), 4.87 (d, 1H, J1,2 2.1 H-1z; H1"), 4.74 (dd, 1H, J;,3 3.0 Hz; H2"),
4.58-4.40, 4.29-4.10,3.98-3.95¢ampl0k; BS-513, 3.30 (s, 311; OCH3). 20
W0 2005/085264 PCT/AI'2005/000314 -.37 R xample 16: PG514 AcO

/Lcetherate (257mg, 1.81munol) was

acetate 12 (700mg, 0.453mrnol) and
6-bromo-I-hexes of (492.7mg, 2, [) in DCE (20mL, 3A molecular
sieves) and the mixture was stikte rargon at 60 C for 72 h. The '
solution was cooled, neutralised ftA"Et3N, diluted with DCM (30mL), 10
washed with sat. NaHCO3, dried (MgSOﬁjvaﬁd/sUbjel}t,@d to flash
chromatography (silica; gradiefit elution, 40:60 to 100:0 EtOAc:HX) to
afford 340mg (0 0,204 mmol, 45.0%) of the 6- bromohexyl glycoside. 'H

Azidd R (400 MHz, CDCI3) S: 5.25-5.08 (m, 814), 4.98-4.81 (m, 8H),

42@\?%0 %rln 1%5% %QOY t 11%_{3?\]: 9,553, J= 6.635, OCH2A), 3.354

(a2, 32 BAT S 6 BEP OEMTE], S3de, 21t mdirens Ciapen) added 1o o
s0luton04/21006p 209120622 (4BNH0IR4 T3036005 2:038.1%029:12:820:% 11492 Tmg,
2.72 %‘n%?xbil) %ir) &%4(5@191&?% %gfécsd}gﬁgiéia’ggﬁgr)lﬁ %i?esfrgiigﬁrgmv&azslsgfmgﬁui)éer argon at
60 °C for 72 h. The solution was cooled, neutralised with EGN, diluted with DCM (30mlL),
washed with sat. NaHCO;, dried (MgSOy) and subjected to flash chromatography (silica,
gradient elution, 40:60 to 100:0 EtOAc:Hx) to afford 340mg ( 0.204 mmol, 45.0%) of the 6-
bromohexyl glycoside. 'H NMR (400 MHz, CDCL) &: 5.25-5.08 (m, 8H), 4.98-4.81 (m, §H),
4.25-3.70 (m, 19H), 3.607 (dt, 1H, J = 9.553, J = 6.635, OCHyA), 3.354 (dt, 1H, J=9.641, =
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, CHZ);
1.59-1.46 (m, 2H, CHy), 1.44-1.35 (m, 2H, CH,), 1.35-1.25 (m, 2H, CHy); *C NMR (CDCls,
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-CHsz), 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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1.59-1.46 (m, 211, CH2), 1.44-1.35 (m, 2H, CH2), 1.35-1.25 (m, 211,
wEHiR436 NAM (CDC13, 100 MHz): 170.42, 170.41, 170.3 ngq %ﬁ”" 0314
170.16, 170.07: 169.96, 169,94, 169.83, 169.77, 169.58, 16955 160 45,
169.36, 169.25 (19xCO), 99.10, 98.83898.75, 98.01 (sugar-Cl), 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.F%, 684.. 67.20, 20 66.65, 66506809, 65.44, 62.41, 62.31,
61.867 . ugar carbons excludin CT{ and

bromohex{f-© '/33.49, 32:32:29.43, 28.92°27894.25.12 (6x
bromohexyl-CH ,<_28.73, 20.71, 20.68, 20.62, 205 ?47, 20.44,
20.41, (Ac-CH13paL3-85 (CH2Br). (B) A solution o8 5xaribhexyl glycoside

from (A) (340mg, O.Z%ngium azide (66mg, 102nnnal) in
DMF (4rnL) y¢as heated at 100 C for48h. TLC analysis of thé 25 crude ™
mixture indicated no change. Tetrabutylannnoreyy idigded20ma) was
hen added and the mixture allowed to react for a further 48h. The crude
ixture was cooled and subjected to flash chromatography (0:100 to 5:95

e S
off Xo- ox Ho 'o off xo a I.; oX
Gondlfé"-nfs@&i«%@%&&ﬁ)ﬁrg}&@% (O-plsmmoly 02l of welued 48: PG514

X #B5QdMa golydPG814107) e azide 18481 a0 +ELdB THRORWASimethylamine
accoxgiff?é:eti/ ated rud%er standard Zempldn conditions (2 mL McOH) 1.0

BRTG 7O 0TS I PP P JEROIAE S4B TRelpeipss agvdsre18.4 me,
54%md HLSRIRNGY, Bas 0oemiee) Wil SOsvimetitylaming saceording terthe 2o Xz, OH, J =
6.5 ?he e@;ﬂl S'ﬂm(ﬁ r cedgiﬁto yield PG514 as a colourless powder (18.
), 51 A5%), K)%F&bgz F400 MHz): 5.40-4.69 (in, 8 H), 4.68-3.41 (m,
271-1), 3.22 (t, 2H, J = 6.5), 1.51 (br s, SB), 1.29 (br s, 5H). 10 Biological
Testing of Compounds_Growth Factor Binding Assays Binding affinities of
ligands for the growth fRAKIE A EEIREM SUmpRMBEAE were measured
GrowtirfpeteuBacdipipasyagsresonance (SPR) based solution affinity as-say.
The._principle of.the ay is that heparin inunobilis n a sensorchip
g s énéis Inlélat_lls e%?sﬁge}éxcﬁs or 1'116 grow‘éﬂ frelctors %%%-1, FGE-2 and VEGF were
measured using a surface plasmon resonance (SPR) based solution affinity assay. The

PGS

principle of the assay is that heparin immobilised on a sensorchip surface distinguishes
between free and bound growth factor in an equilibrated solution of the growth factor and a
ligand. Upon injection of the solution, the free growth factor binds to the immobilised heparin,
is detected as an increase in the SPR response and its conceniration thus determined. A
decrease in the free growth factor concentration as a function of the ligand concentration
allows for the calculation of the dissociation constant, K. It is important to note that ligand
binding to the growth factors can only be detected when the interaction involves the 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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15 between free and bound growth factor in an equilibrated solution of the
wgrawisiactor and a ligand. Upon injection of the solution, thgé{ﬁg&{ﬂ m
. . o i . PC] 370003
factor binds to the immobilised heparin, is detected as an increase in ¥¥1e 1
SPR response and its concentration tf39s-determined. A decrease in the
free growth factor concentration as a function of the ligand concentration

(10 b FEIGF B aldhidnErrariiAt s Solia¥ntdghdtamd 005 itnporahyserbate 20),
whilpetedhat digead-20vhindiRgsiedhe oromsaderscaRRAM e FtRERE 151 Prior 10

.. when the jnteraction involves the HS binding site, thus eliminating the ~

njecPREn B By ANGHMEHIARIb &ifié i et stesnstheilitrotdinr ach assay

mixthib, SS0I000MEEY hasheenassiped faralp[atainaigand.inierastio %ﬁuﬁ% response
[

the testing of growth factor binding activity, heparin-coated sensorchips
measpped | $Uf SHRSH SrEgRaBReHRRh BT ARFosnBloahyAteE. The surface was
regeRfchepariB R stirplaviinoriRd A26ASAUGNIR AR Nnicetion of :
des-.rib--d.[5] Heparin hlg also been immot?i%sed via alde%y%)%qél Cnfjcpt)]l?rglgof 40 uL of
buffgighdeBiiadipic acid dihydrazide or 1,4-diaminobutane. For each 'Ca

MEASKESERGAT RRIULONS WAISNIRP aﬁgﬁffg O'Eﬁé“”ién‘lg\.lgnv fpsed cone tratio?BIAcore).

of protein and varying concentrations ofthe liga l‘fﬁécr).nué%n‘g%re
BaolW%S@WQWWE@WW&@ fiven supstircBtE ScEfRfamdfas Weroduce curves of

2R0B5AAE264R GTAHRO0RAO0MA T H(1 QL MNMY HF PES, pH 7 4, 150 .
P hiM Nacﬁgs.o mM_EDTg\and g%%%@/o (%i/%oﬁpgoﬁ.%{géir&t%gg’ofopwﬁIé‘ﬂves' Standard
CUrVES AR ﬁ?@ﬂ?kﬁfa&nﬁwwﬂww-@ buiffeicdopraleiing @i8eNation are linear,
indid¥@el-[RAPIEr B dnigclQBosaMRISS NEFE MAInfRInRd AL 4G 12 maxim 138, and thus

protein stability. For each assay mixture, 50-200 L, of solution was

sugggsiingdhah the RindingrraperinenteIstve ennansierespéise S nitasnoedeailitions.[34]
Thersfifacedirgingexpaimenishware Pertames akzn Cal e §Hﬁr@e%ééfv§05 free protein

re%enerate,d bt\fllnjeCtIQn of 40 pL of 4M NaCl at 40 }.LL/min, followed by ~ *
concEREAtSh W™ PUFHEfer at 40 L/min. Sensorgram data. were analysed

using the BIAevaIuarﬂg SQ re (BIAcore). Background sensorgrams

were subtracted fronx expgrimental sensorgrams to produce curves of 10

specific binding, and baselines were subsequently adjusted to zero for all

wheeuriesieStandartindiveseoplatingitie relativerespeN SEVAUS I RS

injegt rotein.concentration, are linear, indicating that the binding

reaamea A R SR REGh o it ibige of 11
stoictiiatntitey bifinknef@ep &rintentgullésgieanducted under mass transport

conditions.[34] Therefore,.the relative binding response for each injection

can be converted ?ﬁre?proteiﬁ'ﬁS concentration using the equation. [ |=
where[PotRfédpondswhetie srisvitie fRlativeoundingd Wﬁg&?d?ggdrﬁ'lﬁghﬁe F}31;0tein:1igand

imal bindi . Bindi ilibria established i luti
Com{;gamg]a inding response. Binding equilibria established in solution prior

Finjett et Y5 be of 1:1 stoichiometry. Therefore, for the
equilibrium, P + L' PL
: ¢ L
|- L]

and the binding equation[5] can be expressed as

[ P] - { P:Imm[ _ (Kd + [L }!o;l + [P ]wtai ) + \/ (Kd + [‘L ]!otz + [P ]tatal } _ [ L:{mta[ [ P]m(a/

The Ky values given are the values fit, using the binding equation, to a plot of [P]
versus [Ljwm. Where Ky 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., P1-88, elicit a biological response in vivo.[5]
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where P corresponds to the growth factor protein, .L is the ligand, and P-L
was2ihe@iin:ligand 20 complex, the equilibrium equation is %L%i%ll]‘ J? jsm
and the binding equation[5] can be expressed as\" 11 [P] _| 1fato. (
+ [LIroIn7 T [Paola!) | (Ke - [i l.e.! [f)Li kb -_ [LLW [Pjto(a! i1 4 The Key
values given are the values fit, using the binding equation, to a plot of [P]
Hep%?%??ﬂ%‘?b‘?‘ﬂ%ﬁéﬁéyﬁj values were measured in duplicate, the values

repregeiiphenaveragey Ohibe UpliGaleMeasure BBk hNak ABRMAIO WM sy, The
that GAG mimetics that. bind tlggtly to these 25 growth factors, e.g.,

assa s gl Wit L BRSIBG CARsPEHEE SPAToEB F WBPoubiEegbEY that has been digested
by hE}ﬁiFelM@QﬁlQﬁQ@MISZ%@-dé&@ﬁf@eaﬁ%elf&ﬂ@éi%@tﬁﬁ%ﬁgQ@s@lfh%éé"&?é&ﬁmation
e

.assm were p$ formed using a Ivli.crocon ultrafiltration assay.

deviges, RTIRP B NS 6 PO Ry Lo TP e AERAF P S palpa LI efrgsyents from

natimsth@has been digested by heparanase from native HS to determine
e?aranase activity. The assay uses ultrafiltration 5 devices (Microcon

h
Y M 165 FE e at ATE R I Al B Slattakb: cleaved HS fragments from
native H3(AnipBgtianstaseepl with a volume of 90 L. 40 mM acetate

buffer (pH,5.0) 0. /m1, BSA 10 90 ng heparanase 2.5 pM 3H labelled
ik T

HS vario ns of inhibitors. The reactions were set up with all
componepsngXesptdigsH labelled HS and allowed to equilibrate for 10
min at 22 C, The,assays were then initiated by adding the HS and 15
immediatgtss/ Qwig\;\?g%ﬁ%@gﬁ mixed with 80 uL of 10 mM phosphate (pHI

7.0) and theid QQ dnteanshesied amivigracon YM-10 concentrator which
was, then centrifuf%;ed at approximately 14000g for 5 min, The solution that

paddEdATBOGH tHE SRbMbriHe tPafapamsatictsrRBbhPhiE lebsljné Wagnd allowed
to eqafibidered:the time & @saraplenthaassayshawn’ GikidRy 039”&821‘1‘9@&1@ HS and
Y

allowed to react at 22 C for 2.5 h and then the filtration step was repéeated

ImmEgiaitE S AHGuBES BESD S b gD & adhoadSapM nbosriwte (Pt addhe 100 pL
transiRe-4Aree 2 Br s At e SAMP G e LR U, forS L hee i L1 atﬁ%roxhnately

between the time = 0 and. the averaged 2.5 h samples gave the amo

14000eHap araiasE s soitpnAhah Rastrsh rssahnarsmbnanet K fH ttrsparenastined. This
samSaRdadasaasMachwas @%QH&Q&.@@%Q@%%&W‘?G%W%%@%@) were allowed

except no inhibitor was present and the amount of heparanase
to react at 22 °C for 2.5 h and then the filtration step was repeated for three aliquots of 20 uL

from each assay.

The time = 0 filtrate and the three 2.5 h filtrate samples 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 ICs, for PI-88
in this assay is 0.98 uM.

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 pM) 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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25 inhibition in the other assays determined by comparison with this
wetandadzdihe 1IC50 for P -88 in this assay is 0.98 M. Antivirad ASSa¥§0s/000314
Monolayer cultures of African green monkey kidney cells[35] and herpes
simplex virus (TSV-i) KOS321 stramf?@] were used throughout The
saptdial AssAysIonihe cam Shuereperformed as deseribed by
?Na Nyberg et al.[13] Briefly theﬁgﬁgc%lotthoél%o po%))h?é e | ctﬁih’%&’lquenﬂ‘/ the
inocpdiie hyeexopeaiol siydagdbgadrustiveretested zhyd‘nmtrtg S%I@h&iﬁ@f@éﬂmosc solution
IQn t th I‘OXI 200 laqu
in }ﬂ{l}té‘% S SamRQundita 8 n% ith-abp ‘{H'él p q%&mcd affer

ormlng units of the virus. Followl |ncu atlon of
ncufestiv raincatisoom 3e&ap’1eratu¥é WewnixtuteiWO ﬁﬁﬁSZ%E&ﬁAa?thet solution and

2005/ 14 - ed to th eIIs nd le Cell ‘
COUArﬁ%ng%yeQﬁg)%Z at 37§§p%§1 g‘,eo(ﬁi u%en eé?tq’ﬁ 6&%&%&%‘4 ééﬁﬂrﬁt?ﬁt% gy adding
serigepiedet withtamove deyhediusa ﬁfﬂﬁ%fﬂﬁ‘emm&k:ﬁilﬂiemﬁmmeﬁ oWbrlay medium to

n t di The v ral plagues that
oot e o o cetmdon s IO R RS a e el for
days] 8% EryStal thivletaoiutidr Gndegwountee. cﬁhﬁx@ﬁ&ﬁié @ﬁﬂj@:ﬂé@n&p%@{jé@%}mnatmn
umnge{lM?O@eJhﬁW%%%%é%§ Wefe e SE LRy SR, ool Wﬂgg{%mogg'egg“;elm el

6f compound e serum
spreggraretibwnfaction Wit 39 Ira@ﬁmtwmiubaﬂmmdhﬁmwammnd'm@a € presented
in T&Bls for 3 days at 37 C, the images of 20 plaques were captured and
subjected i:0 area determination using 1h,1500 software (Leica). The
Resylsylts on viral infection of cells and on viral cell-to- ceII 10 spread. are
sh JAvand r | ed IC50 value
prgo‘%enfgsdﬁ% Table ft%lggsﬁﬁﬁgt’%{e%r%%\g é%? Hhe Ftes s‘%t}saa%g a ﬁé"‘ble L
preceding section are presented in Table 1. Table | Compound IC ' aFGF

ComSh FGF d Fie anase ™ celtto= UJIVI) (rvh-(riv)
? %hlpgltlou In?ectlwty ce%;31 g)prea (I&l‘)ﬁ%ﬁl g%)é‘I’:’éSO@{SV‘i celi-to-
12025 867(pA2~0.19 1.88%483 2 PGl 14481681821311 671&&61&1@40 4098 spread

104 PO502 6603:40 7.1.29 7.10.6 2.020.2847c5 gggos ?§7W o uvt
72061850311 23 P0504 361 28150 9S.1 0.6 6.03 ©.0&Ntesteg™ M)

PG30PG50520960300 13742 4.80.4117040,147 3 §3RG296 8817 11413 1
3.50.8 2,1.2 0_152 10 7 15 Pharmacolrinetic Evaluation
PG501 144+ 8 68.3£29 167011 1,64 +0.406 1 0.4
PG502 660 + 40 112+9 7.1+0.6 2.02 £0.284 7 5
PG503 3904 70 84+ 8 7.240.6 1.854+0.311 2 3
PG504 361 £28 1569 §.1x0.6 6.03+1.05 Not tested 11
PG505 1960 + 300 13712 4.8+ 0.4 1.04 £0.147 3 6
PG506 88417 114 %13 3.540.8 2.12'£0.152 10 7

Pharmacokinetic Evaluation

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

desiccated under vacuum over P,Os for 3 days. Into each vial was syﬁnged 50 ul of a stock
solution of 1.77 mg (2.0 mCi) of 358C>3°pyridine complex and 2 mg SO3¢MesN in 300 pl of
anhydrous DMF (Aldrich, redried over freshly ignited 34 molecular sieves). A further 600 pL
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Preparation of f3'S7-labelled Compounds The polvol precursors for
weabssH0uL, 503. 504, 506 and P1-88 (2 ma of each) were [ d /
under vacuum over P205 for 3 days. Into each vial was syrin%ge@%?(?ﬁf/g?m“
a stock 20 solution of 1.77 mg (2.0 mgii-of 35S0,-pyl-idine complex and
¢ Lﬁlgmg SO_-MMMe3N ir, 300 uL of anhydrous DML (Aldrich, redtied over
of anperRA i B rAdred i tieVes ) ia fndhwredisuibuwo ROES/D8B2Bk: vial. The
samfRE HIROOBR0RS3EE 256 ohanbycious D MR was, %@e‘?ﬂ%ﬁﬁéﬁ DMF) was
re 0

dd éial and was distributed to each sample vial. The samples were heated
addeg % 5o His S BANREIRSH B EOHTSE0 BreraRRgsrbies ORMmight. adidedials were

cooldd tachesaelandhereauiinasehNONSMETE é'mfa%gtfen@o overnight.
Thﬁ vials were cooled t rga}r,n temperature and stored at -80C awaiting
PUTACATIGHPE Evéétggg?ﬁ%T 2 % Qe HitbroF RSO3t 8-9),

evapagiedtjdstedsoanti SxBoruapsietediodnmmessan SHDIRGIE IR KRG /i, 5
min/ B %IYP%%Z%GXQQ cm, flow rate 3 mL/hr,15 min/fraction). Fractions ’
B Aing e LR AP LB T AP e Grd comsr and

DMRgsttftilbwved by CE. The resitisaressummasizadiaslable 2. Table 2:
Summary gf Results for Radig-Jabelling experiments, Compound Quantity
Radio-che%ffl(!uaﬁ9 beg&]ﬁ%n gléfi\(}%y %%"ABI%’H %‘?‘%Yﬂﬁ}?ﬁylfﬁé‘%ﬂ?ﬁﬂﬁp’[ﬂ% 2.8
99.0 %.38.01 _PG500 2.1 99.7% 29.19 PG501 1.7 98.0 0/10 6.56 PG503
1.0 99.2 % 5.49 PO504 58813 % 6¥ab SROGRA 99,2 .23.10

$ A o ggc%% g0

Pharmaé%%ﬂ_@ﬂﬂ’é‘?udi%mlg( N e

used. Theanimralsw attowed-free—acee O A
and. during'th8&xperiments;&during whictf#HeYavere maingindd
unrestraingeiisometabolismpeages. Rats wgre %naesthetizegtgvli

isoflurane 15 (Forthane ). A catheter was inserted in the external jugular

vein via antifieifon in the nkdk, and was Pa8éd under the 6i6 to a
second incigigmin the skin pfthe back (migline vicinity of thg apulae).
This was then exteriorised with the protection of a light metal spring. The
incision wast188ed and the $pring fixed t8&e%kin with Michélsutures so

that the ratsdaskfull rangesgf movement.ghhgsanimals wer<§é:9§efully
monitored-during recovery-(1-4h)-20-Stoek-dosing-solutions were
prepared by mixing appropriate amounts of unlabelled and radiolabelled

th‘m@@/@'s@ql&ledim phosphate-buffered saline) to giyg a total drug

angﬁgg%g%\%%?g@] rl%/ﬁ@%%%ﬁsg P Were: 1?5%2{.] ! mﬁ[l%rgrdﬁr%glg \bN%lrleJ:Sallowed 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 via 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

pCi. 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 uL) were collected predose and at
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dose volume of 2 mL/kg. The total amount of radioactivity administered to

weeanhosiwas 0.5-10 Ci. The- dose level used in this study is,dQ7fQlch |RWEs514
than the no-effect dose previously 25 established for acute toxicity of

P1-88. Blood samples (-250 L) were-céllected predose and at WO
' 5/085264 PC G/AII2005/000314, -43 5, 15, 30, 45 nun, and 1, L5, 2, 4,
5 1315 i o h ek, TR HARSER 1L erc s vers
immedintrifugedafitheaptasmarteliestedl AticdompleionSbie @PEHNEPSiments, the
am,tj}ewae?irp S e:gbfgillkegjlibquetha]g erdose of IV pentobarbitone =~~~
mélr%aest?]é{lce%é’ 4 s, PyioPe sBReatetisl Biembutal®). Urine
was tnlenialsiohd-daghituiitrdahiand2d-680after dosing. £:298 24428RINGR sing. Cage

-15 nnL_of deignised water) were also collected. At the end of the
WaShggl({i@sef'Df-S d@é?%gﬁ(%e%@e@é?@lﬁsﬁi?gtﬁal FStfdeadt dbfnsarlafdthe experiment,

e iment, )t
bladduldeditathedd-dpitvaldings caeeesnaeieicaliestad auerihe SAREHIRE Facces

_intervals as the urine. Aliquots of plasma (100 L), urine and cage
Welev?/%%s (T%ggsozgéﬁﬁ I_Sf‘{/nv%%n%%a ?Q&E&S&% to 6 mL polypropylene
scihtifationofigifafod€temminationies rasioasiyityfiaesess40 poNefi8d wansferred
direcﬁur{g%eafr? tlmelperl d (fromg e animal dosed with each compound)

Wers walgh8d aRE RS EATERETRY Valartesdstaasikien Wardiongyis, Facces

colleptetHanticaddobrtiogenisird (Approximateinldgsar e veiapssh ot HRIS weighed
and %gl‘%rg was transferred to a 20 m Iasseéﬁcintillation_ vial, 2 nil, of tissue .
solubiiser SR d and RSl e 58855 A HREat s echastical | dignogeniser.
AppreditmaRdibastiewat iy easigied falOWiRgsNbNGYal SARIBSHIHA o 20 mL glass
Scinnﬁ’%ﬁlégrvdmlllgimaﬁS (f‘aold Ii%{i cin.tilﬁ\éic%] counting cocktail (2.0 mL for
HIASoRa Shr dB5ed BIOTHL TP e affted-ane thashnlysanped Apdroubated at 60 °C
for afdmsed). mdtmmglcwlza@ @ﬁ@dﬁe&eﬁmalﬁaﬁh%&ﬁ%mg@&%mm@s %ﬁ{ﬂ?@ﬁ%?d Ultima
nter..Any result less than three fimes.t ackground was considered
ol S R B St ot i BUF R AIEGISeme: Prabrft, ine and
cage urirbiagd ddgmivelshingsaevereCoontitedviadridicaienwittin & Ba¥s:ef Tr-Carb liquid
‘ i were not cqorrected for radiochemical 20 decay. Faeces
R T T e -
the Igpenlithiesé gamplet weret cordoted folaadiocttmioal desaynP @& ashings were
@aaﬂm&ﬁ j tig RRiame ere.calculated using PK Solutions 2.0 . )
S oftware (g}%mit Rgsrgaé%ﬁsg@e%r\?%gesc}@%i%? and 5$en%r§8’érﬁ?§ ifof gpfliochemical
decay peropsre)BEREASEA AUR00510 083 ddmpldtiatah Ne\KtuMY 16n.dGhe-cotthts from

these"'&'fnfﬂ%é" hdrt T d2bQeq Tk gagilogh\éln?lcg ﬁgcay' Plasma pharmacokinetic parameters

were calculated using PK Solutions 2.0 software (Summit Research Services, Ohio) and are

presented in Table 3.
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lzi72UJ~Q*laylU au!; C) WO 2005/085264 PCT/AU2005/0003J4
wo43heszesults presented in Table 1 demonstrate that the bigag (2GR Moz14

compounds embraced by the invention possess heparanase inhibitory

activity and have strong affinity for GAG-binding growth factors and can

thuPhser s modulat Qkﬁg%act of such factors in a similar

manner 0 1 BESTR 3 C}RI gﬁégﬁﬂﬂ%% §ﬁﬁil§’f"éﬁtiiﬁ#&1@aéﬁ\ﬁﬁ}npomds
embte&]. bBBeSiThetiesyisjere semednind a’ﬂi&)iﬂdfbd&tf@{@ti'%{dhﬁwe strong affinity for
GAG:F%m ﬁyn%%‘&v d%lterandph allﬁgacoldnetlc operties ‘cj?ﬁpared to P1-88.

Orégoing empodimenta Uﬁlﬁ%’t‘r]g\tlv %Wfﬁé’% dptbdtyofhach factors in

2 sinittaemiomeandPigfous aaidmﬁmwbmsmqmbnh@beﬁewﬂhﬁ&ﬁc&ﬁh@ﬁﬁy BdBvity to PI-88.
The E@QEES 1’5@? QY tlilne {Jlf-br ge ﬂjs(,fra IO leﬁ Tﬁapable oro fgmi%é) e %:2566(1 %Il‘%:riéuacokmetw

carried‘out in varlous ways and in otner em
Propmm@m@rﬂd&mﬁé&érmmology employed hereln is for the purpose of
ntio gigg should not be regarded as limiting. The ter prise
Zﬁ\l/arla ggt)gé%ngﬂé’ha‘gesl élgfrrw r‘?’écfe%n'En rQicqc}Jlm BHEAG<4 r%{%éﬁvemmn and
VallQ‘\’é @Wtﬁ@@ﬁ@%@lﬂd@hﬂumlmlbf@@ate@mt@g@nm dtdted intdgens. DUt @kention is
capalfe HHR U RUICAIDEARL LAY UDTIIEIR R0 BNt is atso

usage an exclusive mterpretatlon IS required.

to bg fothaiblheatiorsnelesyinthibgpé bificition fsrﬁﬁlbqvuqﬂrmasﬁm%r@ﬁtion and
shoum%o@l%l‘ég&r@eﬁ%‘%@ﬁﬂfﬂﬁ% common general knowledge in Australia. WO

20051085264 PCT/AT; 2005/006314 -46 REF RIE+.NCES [1] Parish,

C.Rheptrsmmeomerisawhyrpnrrahtis 1010 SChwsSpoMpBseCAnCEedResising” are
used 19N 39, 200

Iversengﬁg%sﬂﬁg%g%n%&Bﬁ%gﬁaﬁéé wé? I_Sféejihesfnﬁllzagz%%g ggo%[ty]bﬂ xclude any
othen yigesh gt §1Y BT RUSSEH HRISS B lBetapie0u31sa8s 38 {BIICHehiaerSeiation of
the tdsinGsrE@inueather, J.K.; Kett, W.C.; Coombe, D.R.; Ferro, V. J. Med.

Chem. 2003, 46, 4601, [6 VIodavskyl Frledrnalnz Y. J. Clin. Invest,

2001V 1ATEE W RePisarions GiRd prdbinapecfionfigetis Mab aBiedmission that the

disclBiopRy®néiiace 08kl e 181 1WMad by Ru fpguglas, S.; Ferro, V.,
Cowden, W.; Parish, C. Thromb. Res. 2001, 103,
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325. [9] Demir, M.; Igbal, 0.; Hoppensteadt, D.A.; Piccolo, P.; Ahmad, S.;

wBnheizsL64L.; Lnrhardt, R.J.; Fareed, J. Clin. Appl. 1 hromb.],lé%%rn%(%mmm

[
{21
[3]
[4]
[5]
[6]
[7]
[8]
19]
[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

2001, 7, 131. 15 [10] Hembrough. T.A.; Ruiz, J.F.; Papathanassiu,

Green, S.J.: Strickland, D.K. J. Biol.-Ghem. 2001, 276, 12241. [11]
Amirkhosravi, A.; Meyer, T.; Cm' Amaya, M.; Siddiqui, F.; Desali,

H.; Francis. J.L. Thromb. Hae : EI ; 930. [12] Francis, D.J.;
Parighrid.R RV dGamany/C. Santiagds B, SFrdmeive DH.COR@WN YKE- 200 Res
Binglgye JA.; Hg'iyward, I.P.; Cowden, W.B.; Campbell, J.H.; Campbell,
G.Rqﬂ;géghg%tgﬁnah, C.N.; Khachigian, L.M. Circ. Res. 2003, 92, e70. [131
NybBagsk. CEkblaetyien, BEMstdns, 73 (;rewdan, C.; Parish, C.R.; Ferro,

V.; , Iviral Res,,2004, 6 41 Levidiotis, V.: Freeman,

o B R i e B oG h e s i .
Berd&#rod ;M oR BrishisCaius. Howrer/BoA 280201 3S8:. Nephrol. 2004, 15,
2882, JA5LE@Iq, Vis L, 6 Eomings, K+ Palermo, M.C.: Linhardt, R.J.

Toida, T. Carb’o%’/é}r.’ %&W%‘g&’?%ﬂ K6 F‘fg?ovuf’&?}‘f@ﬁiyg tﬁ?g“f?» V. . Med,
LinHakat: RY3 THId4001; Fareed, J.; Hoppensteadt. D.A.; 30 Shadid, H.;

FerroiodakieyCr: FEWingS: K PAlgimo, MG »Befasf, B, Fur. J. Med.
Chem. 2002?%7’, 783. ['1%1]’Ferrb, Vm gl\évlei%gzsﬁﬁ{j g);gl(?rﬁi M.C.; Li, C.

Carb8HrCRes omenas?, Hegiv IO ROBEIISS2 G40PEL ALAZDRE/ 00D 4199,

-47 8l Raralisubid. 8. Parglisy Hedsenne st Meldal M., Bock, K.
Carbohydr. Res.%998, 309, 77.719] Gulday,‘vx%‘; ’irﬁi'\zféﬁ? .J_]ééiaﬁgﬂlj 103,
Me(ﬁzf999, 65, 301. [20] Ferro, V.; F-lanimond, B.; Fairweather,

K uln-Revidied Chempaidd, 158 BRUAbaR S Frame By o
Biomacromolecules 2001%}?354. [22 F03<alll, C, \/g)'éi, 5 %Cgh%e%‘?‘ﬁ%?%
Ca&&%ﬁﬁi& R Fargeddid ilipedpre Toamblienng, 9 Banidiey, B.K. J
CelHBhysiakl 998, 1687 60F . (B3} fvaediiD -4 el 145 Teessler, R.J..
Stagl R shire, . & 739,%5, 1998. [24] Kats%r%y%? kﬁ%&&mﬁﬂ.m
NalCi&hitE 200k AZPnd3 N TIryu, T. Carbohydr. Res. 1999, 315. 10
234Aia5]Measel AH RicYepits Cush«Chem 4397 187 2184(26) Chel Ly
Korﬁ,ag..lgg@gp dé.éhem. 2902, 21, 341 | 7] Mori, M6, Y.,
Ogawa. I Car %&3 - REEMPs8F 04D 571 830128] Kerekgyarto, J..
Kanfiextiog, DR;;MHMVSIER;J&&GHM@QE{IHMﬁQé&;IL’@.EQK,V@@, H.C.; Brown, K.J.;
Bingley, I.A.; Hayward, LP.; Cowden, W.B.; Campbell, J.H.; Campbell, G.R.;
Chesterman, C.N.; Khachigian, L.M. Circ. Res. 2003, 92, ¢70.

Nyberg, K.; Ekblad, M.; Bergstrém, T.; Freeman, C.; Parish, C.R.; Ferro, V.; Trybala
E. Antiviral Res. 2004, 63, 15.

¢

Levidiotis, V.; Freeman, C.; Punler, M.; Martinello, P.; Creese, B. ; Ferro, V.; van der
Vlag, J.; Berden, J.H.M.; Parish, C.R.; Power, D.A. J 4Am. Soc. Nephrol. 2004, 15,
2882.

Ferro, V.; Li, C.; Fewings, K.; Palermo, M.C.; Linhardt, R.J.; Toida, T. Carbohydr.
Res. 2002, 337, 1309.

Yu, G.; Gunay, N.S.; Linhardt, R.J.; Toida, T.; Fareed, J.; Hoppensteadt, DA,
Shadid, H.; Ferro, V.; Li, C.; Fewings, K.; Palermo, M.C.; Podger, D. Eur. J Med
Chem. 2002, 37, 783,

Ferro, V.; Fewings, K.; Palermo, M.C.; Li, C. Carbohydr. Res. 2001, 352, 183.
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15 Carbohydr. Res. 1989, 186, 51. [29] Jacobsen, S. Acta Chem. Scand.

w&enigsg. Chem. Biochem. 1984, B38, 157. [30] Ogawa, s - Ij
Carbolxvdr. Res. 1981, 93, 53, [31] Ogawa, T.; Sasajima. Ca%(?f?ﬁﬁ@@s@”
1981, 97. 205. [32] Garegg, Y.J.; Olssti, L.; Oscarson, S. Bioorg. Med

Chen. 993, 4,1867. 20 gFairweather J.K.; Karoli, T.; Ferro, V.
[18] Bioo%r.grlhﬁe .-‘ééﬁ%&ﬁi <53 L MeldaelbnBrek Rodambohydr. Res. 1998,
Fagérstdin, L.; Persson, B. Methods 1994, 6, 99. [35] Gunalp, A. Proc.

. Soc. Exp. Biol. Med. 196 , 185, [36] Holland, T.C.; Homa, F.L.;
119] Marﬁ#}@?D%é@%ﬁ%ﬁ%’%Iir@gg%. cpidP 084 H2, 566. 25 PCT/AU2
[20] 0 0536608 i4dlm dRecEly Ediudti2 006, e slaimsdefiningiheood, 4 150,
[21] inve!riﬁitg)ar]?l eﬁls,afoll %};_OYD 1nfISE ? A compound of the general
o LKETCE Ut s e’ fnonosaecharide unit

formula: Wwhérein: 5 X,
[22] withBogpbup. | IRehdhdBchuigiea, SinGle Casedtiplenbond deieachman-tinleiyg.ro:
car XY and Z, exce rbon-1 of monaosaccharide 2 which bears
o URPJggh%é%r\%éage %iﬁ%ﬁgc{? %twegﬁé%éj ﬁ%lg&g%; 1r§t%er having a value of
[23] 0-6;TaweHiLPis Thaepebtientiyesidd, 1S Jor Raidierr highemexidaion states) 9og,
247 Inclyg , ,NOZ, S(0), S(0)O; eac IS i depe:ndently
241 so3hi %%%ﬁwﬁe?eﬁﬁ}f%l?ﬁ%p gfn%{lcgggj o) ya%%‘é%m@b RIBHT o ss A9, 315,
alkyk34-yl, aeyi, aroyl, alkyl sulfonyl, aryl sulfonyl, PEG, a PEG derivative,

1257 H OGP .y AB A5 MpRtG Inggherdently n each AB group, Alis 0

or NH, and B'is Z ; or M where M'is as above, or an ail yL aryl or
[26] any Gbserlsulkebie: drols:aRba 0 3Rhein, 2009, afyR4cyl, aroyl, alkyl
[27] sulfquayl, ayl gyufeny REGOra BES defivativeqon R | together with TT
is N3 or a substitutéd friazoie or éer@ﬁvéﬁ%r&%&u Ugg’ tetrazole or
[28] deribstivesysrta - subkamesinantor Bevivative] Br.a\didystithaed Jietariasy or

- 20 despraliygy WEh hegproyisos that: at least one of UR' or IJR is not
0SQ3M, NSO3M, OH or OP03ivh, and
[29] Jacobsen, S. deta Chem. Scand, Ser. B, Org. Chem. Biochem. 1984, B38, 157.

[30] Ogawa, T.; Sasajima. Carbohydr. Res. 1981, 93, 53.

[31] Ogawa, T.; Sasajima. Carbohydr. Res. 1981, 97, 205.

[32] Garegg, P.J.; Olsson, L.; Oscarson, S. Bioorg. Med. Chem. 1996, 4, 1867.

[33] Fairweather, J.K.; Karoli, T.; Ferro, V. Bioorg, Med. Chem. 2004, | 2, 6063.

[34] Karlsson, R.; Roos, H.; Fagerstam, L. Persson, B. Methods 1994, 6, 99.

[35] Gunalp, A. Proc. Soc. Exp. Biol. Med. 1965, 118, 185.

[36] Holland, T.C.; Homa, F.L.; Marlin, S.D.; Levine, M.; Glorioso, J. J. Virol, 1984, 52,
566.
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at least 50% of the R groups are SO3M1. A compound of the general .
formula: Amended Shed [PEAJAII PCTIAI12005/000314 Received 2CH/AU2005/0003 14

200" -4.9 LLOYD WISE RO cr, c~ PR4gp! wherein. |, is aD integer Received 7 April 2006

Thdaying avalar ,%60@[ % is C, hi,-.S.or C} or their higher oxidation states.
including co, OO,INV(%D_?(@ZEI.I%(]CQ)){O §’(8‘)o; each T is independently 803M LLOYD WISE

1. or M owieredtisany phatmagguticallr acceoia.ble cation or is any alkyl,
aryl, aoyl, nroyl, alkyl sulfonyl, aryl sul onyl, PEi a PAC derivative, KT or th

group r, | A6 where independen@gﬁ;ﬁg@@@ﬁ}group, ?,is 0 or NFL and B
is $; or M where M is as defined above, or an alkyl, aryl or any other
whewitable group; P. iis S'3--,1V, H, al 3-; aryl, acyl, aro"r:, allcy sulfanvi, arvi
sulfbnyl, PEO or a PEG derivative, or R r together with U is N3 or a
subisftatetiiaz el desivaliven08assbSitRCh Rl 2B OLSEKNAN 4 cingic
or AR SURRved aryl or q?r{fé{a(tyl\ée,bor a sybstituted heteroazyl orr,
derivative; with the provisos Er&¥ *Wifdn v b N*aER ettonel offRi@rosaccharide
Z whick hewt8GEM pBhdrdy0iMy sanit atdeashREO%:ef the EI groups are SO3IvI,
The compound ofc>laim | or claim 2 wherein M is sodiuun. d. The
compBlHIErERMNLE edimd Owherein n is s 5. The compound or claim ;
or claim 2, wherein |," is ri-owl, 6. The compound of claim i or clairr, 2,

wiieit Fo't6Pendersbitie R groupsesmprisehSOaadmendediihegne CO, COO,
NO, NOy, §(0), S(0)0:

each R is independently SO3M or H, where M is any pharmaceutically acceptable cation
oris any alkyl, aryl, acyl, aroyl, alkyl sulfonyl, aryl sulfonyl, PEG, a PEG derivative, H or the
group |
o)
I

—R>~as
AB

where independently in each AB group, A 15 O or NH, and B is H, or M where M is ag defined

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

1. .

R 1s SO3M, H, alkyl, aryl, acyl, aroyl, alkyl sulfonyl, aryl sulfonyl, PEG or a PEG
derivative, or R! together with U is N 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 provisos that:
at least one of UR' or UR is not OSOsM, NSO;M, OH or OPOsM,, and
at least 50% of the R groups are SO;M.

2. A compound of the general formula:

Amended Sheet
IPEAIAL



IPEAIAIi LLOYD Vd15E. 7. A compound according to claim 1. wherein PCT/AU2005/000314
said compound is PCs500, P0501, 20502, P €503, PG504, P0596, PC Received 4 july 2005
507, PCr50n, P( 509, PC510, P 511, PCr512, PC 5li, h 514 as
hereinberfore described. 8. A nhaxtrta gytical or veterinary composition for
the prevention or treatment&jigg_ mgrmmalian subject of a disorder
resnltino from ang agesaesis:. m;a,fsgasis,;i,@ﬂammation,
coa.gtdadon/rhrombosi.s, ra&sﬁ@jblaoq triglygeride levels, microbial
infection andlor cardiovascular diﬁ@%é@;Wﬁlth composition comprises at

+

least one compound according to cIai’W}aHn 2 together-with a

pharrnacezticallv or veterinarially ac%cpta@“i_grrier or diluent for said at

least one compound., 9. The compositien ing to claim 8 which

Rather includes a pharmaceutically or veterinariailg‘acceptable excipiant
wikisEter, stabiliser, isbtonicising agent, preservative or antioxidant, 10. The

eomwsition according to claim 8, wherein said compound is present

thereivasmaneestena: tepaci¢.Qr base, a hydrate, or a prodrug. 1. Use of

a compound according to claim | or claim .2 in the manufacture of a

meH iEdment foiCtive Ryl Vibrition arARABRAB!, iR mAmmAlaR SURIsClLOf &0,
scdiggrder resulting from angiogenesis, metastasis, inflaramatior, ‘

coagnlation(tbrombosis, raised blood ttigiycerice levels, microbial

infeatiol. ariddeseardiovassmar disease. ﬂq-ié*%%% %%%%Eﬂ%@%ﬁoa%@%bﬁlmm
ect. se

LLOYD WISE

el id mammali bject is a Irtman sa . The
Orggcg‘:ﬁogr Ing B 1??%\?3 Wi BV SrlPasyli RS froREah Giogetiesi or the
98I proliferative retinopathy or angiogenesis resulting from the growth of
a solid tumour. 14. The use according to claim 11, wherein said disorder
resulting from inflammation is rheumatoid arthritis, multiple sclerosis,
inflammatory bowel disease. aliograft A' tion or chronic asthma. 15.
The use according to claim 1 1, whereinsaid disorder resulting from

- Whepsigdiatindatindio eathr am esis, is. @@%NWQ%&@%@B? E/I Rrﬂlerz% illgyas defined

ab@‘;&t_}glmﬂgﬁrg{plb&ti%&tr%lée_h ﬁg&!}gg&p@lrterial thrombosis, unstable
angina or myocardial infarction, :

s 1

R*is SO3M, H, alicyl, aryl, acyl, aroyl, alkyl sulfonyl, aryl sulfonyl, PEG or z PEG
derivative, or R} together with U is N3 or a substituted trigzole of derivative, or & substituted
tetrazole or derivative, or a substituted aryl or derivative, or a substituted heteroaryl or
derivative;

with the provisos that:
when Uis O or N, at least one of R! or R is not 80;3M, F o POsM;, and
at least 50% of the R groups are SO3M.
3. The compound of claim 1 or claim 2, wherein M is sodium,

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

2. The compound of claim I or claim 2, wherein B i n-octyl,

-

. P A .
6. The compound of ctaim 1 or claim 2, wherein 70 to 100% of the R groups comprise
SOsM, ~

Amended Sheet
IPEA/AT
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- 50 -
7. A compound gcoording to claim 1, wherein said compound is PG500, PGS501, PGS02.
PG503, PG504, PG506, PGSO7, PG508, PGS0Y, PG510, PG51 1, PG512, PGS 13, PG54 gs
hereinbefore described.

8. A pharmacentical or veterinary composition for the prevention Or treatment in a
mammalian subject of a disorder resuliing from angiogenesis, metastasis, inflammation,
coagulation/thrombosis, raised blood triglyceride levels, microbial infection and/or
cardiovascular disease, wiicl: composition cormprises at least one compound according to claim

L or claim. 2 together with 2. pharmacentically or veterinarially acceptable carier or dituent for
said at least one corupound.

9. The composition according to claim 8 which further inchudes a pharmaceutically or
veterinarially acceptable excipient, buffer, stabiliser, lsotonicising agent,

preservative or
antioxidant,

10.  The composition according to claim 8, wherein said compound is present therein as an
ester, a free acid or base, 2 hydrate, ora prodrug,

11. Use of a componnd according 1o claim 1 or claim 2 in the manufacture of 2 medicament
for the prevention or treatment in 2 mammalian subject of a disorder resulting from
angiogenesis, metastasis, inflammation, coagnlation/tirombosis, raised blood i
levels, microbial infection and/or cardiovascular disease.

~

glyceride

12, The use according to claim 11, wherein said mamraalian subject is a human subject.

I3.  The use according to claim 11, wherein said disorder resulting from angiogenesis is a

proliferative retinopathy or angiogenesis resulting from the growth of a solid tumaur.

14. The use according to claim 1 L, wherein said disorder resulting from inflammation is

rheumatoid arthritis, multiple sclerosis, inflammatory bowe] disease, allograft rejection or

chronic asthma.

5. The use according to claim 1 1, wherein said disorder resulting from coagulation and/or

thrombosis is deep venous thrombosis, pulmonary embolism, thrombotic stroke, peripheral

arterial thrombosis. unstable angina or myocardial infarction.



