
WO 2009/049370Per/All2008/001535 - 1 - NOVEL SULFATED OLIGOSACCHARIDE DERIVATIVES
TECHNICAL HELD       The invention described herein relates to compounds having activity as
inhibitors of heparan sulfate-binding proteins, including the enzyme heparanase. In particular, the
invention is directed to sulfated oligosaccharide derivatives, although the scope of the invention is not
necessarily limited thereto. Specifically, the invention relates to polysulfated oligosaccharides modified
with specific, highly lipophilic groups. The invention also relates to methods for the preparation of the
compounds, compositions comprising the compounds, and use of the compounds and compositions
thereof for the antiangiogenic, antimetastatic, antiinflammatory, antimicrobial, anticoagulant and/or
antithrombotic treatment of a mammalian subject. The compounds additionally have utility in the
prevention of the foregoing disorders when administered to a mammalian subject. BACKGROUND
ART       The sulfated oligosaccharide agent known as P1-881,2 is a promising inhibitor of tumour
growth and metastasis3A1 and has undergone clinical trials in cancer patients5r6. PI-88 is a mixture of
highly sulfated, monophosphorylated mannose oligosaccharides ranging in size from di- to
hexasaccharide7'8. P1-88 exerts antiangiogenic effects by inhibiting the interactions of angiogenic
growth factors (principally FGF-1, FGF-2 and VEGF) and their receptors with heparan sulfate9'I. In
addition, PI-88 is a potent inhibitor of the enzyme heparanase, a glycosidase that cleaves the heparan
sulfate side chains of proteoglycans that are a major constituent of the extracellular matrix (ECM) and
basement membranes surrounding tumour cells' ,2 Heparanase has been strongly implicated in
angiogenesis: it is able to liberate active heparan sulfate-bound angiogenic growth factors from the
ECM and is involved in the degradation of the ECM and subsequent tissue remodeling associated with
the sprouting of new blood vessels10. 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       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  WO 2009/049370PCT/A1J2008/001535 - 2 - inhibitor (TFPI), and
(iii) activating the heparin cofactor II-mediated inhibition of thrombin. However, P1-88 does not interact
with AT III and thus shows no anti-Xa or AT III-mediated anti-lb activity 12'13. In vivo studies in
monkeys have shown that low doses of PI-88 stimulate release of all heparan sulfate bound TFPI from
the vascular cell wall 12. Apart from its effect on coagulation, TFPI is also an antiangiogenic agent 14
and an inhibitor of metastasis 15. PI-88 has also been shown to block vascular smooth muscle cell
proliferation and intimal thickening 16, to inhibit herpes simplex virus (HSV) infection of cells and the
cell-to-cell spread of HSV-1 and HSV-2 17, to inhibit infectivity and improve survival in murine models
of dengue and encephalitic flaviviruses, 19 to inhibit proteinuria in passive Heymann nephritis 19 and
to display in vitro antimalarial activity against Plasmodium falciparum 29.       Various other
polysulfated oligo- and polysaccharides and their derivatives are well known to exhibit similar types of
biological activities to PI-88 21-26. These biological activities are attributed to the inhibition of various
heparan sulfate (HS)-binding proteins. Recently, some sulfated oligosaccharide derivatives were
disclosed with improved pharmacokinetic and/or ADME (absorption, distribution, metabolism,
excretion) profiles 2228. The compounds comprised a single carbon skeleton and thus also provide
synthesis and characterization advantages over mixtures such as PI-88.       The object of the present
invention is the creation of HS-mimetics with even greater potency, improved pharmacokinetic
properties and a reduced side effect profile. SUMMARY OF THE INVENTION       According to a first
embodiment of the invention, there is provided a compound of the general formula: 



in-Y-ZRIR2 wherein:       X and Y are each a monosaccharide unit wherein each hydroxyl group not
involved in a glycosidic linkage is substituted independently by a group SO3M or H. where M is any
pharmaceutically acceptable cation; X and Y are any 13- or L-hexose or pentose;  WO
20091049370PCT/AU2008/001535 Y is in a cyclic or ring opened form;       Z is 0, N, S or C or their
higher oxidation states, or a bond, and is linked to the anomeric carbon when Y is a reducing
monosaccharide;       RI is a linker selected from the group including alkyl, alkenyl, alkynyl, aryl,
heteroalkyl, heteroaryl, acyl, aroyl, alkylamido, alkylthioamido, triazolyl, or is a bond;       R2 is a
lipophilic moiety selected from the group including cholesteryl, cholestanyl, cholate, deoxycholate,
straight chain alkyl, branched alkyl, substituted alkyl, straight chain acyl, branched acyl, substituted
acyl; n is an integer from 0-6;       the level of sulfation of each compound is between 70 and 100% of
the total hydroxyl groups, wherein When RI is a bond, then R2 is not glycyrrhetin c acid or derivatives
thereof; When RI is a bond, and n = 0 or 1, ancl Z is 5, then R2 is not C8 or C18 straight chain alkyl
group;       When n is 3-6, and RI is a bond, and X and Y are a(1-->4)-linked glucose, then R2 is not a
C12 to C18 straight chain alkyl group;        When n is 3-5, and R' is a bond, and X and Y are
p(1-0)-linked glucose, then R2 is not a C4 to C12 straight chain alkyl group or cholesteryl group; and 



When X and Y are ribose, and RI is a bond. then R2 is not a C18 group.        According to a second
embodiment of the invention, there is provided a pharmaceutical or veterinary composition for the
prevention or treatment in a mammalian subject of a disorder resulting from angiogenesis, metastasis,
inflammation, coagulation/thrombosis, raised blood triglyeeride levels, microbial infection and/or
cardiovascular disease, which composition comprises at least one compound according to the first
embodiment together with a pharmaceutically or veterinarially acceptable carrier or diluent for at least
one said compound.        A third embodiment of the invention comprises the use of a compound
according to Formula II 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, raised blood triglyceride levels, microbial infection and/or cardiovascular
disease:  WO 2009/(149370PCT/AU2008/001535 - 4 - [X]"-Y-ZRIR2 wherein:        X and Y are each a
monosaccharide unit wherein each hydroxyl group not involved in a glycosidic linkage is substituted
independently by a group SO3M or H, where M is any pharmaceutically acceptable cation; X and Y
are any D- or L-hexose or pentose; Y is in a cyclic or ring opened form;       Z is 0, N, S or C or their
higher oxidation states, or a bond, and is linked to the anomeric carbon when Y is a reducing
monosaccharide;       RI is a linker selected from the group including alkyl, alkenyl, allcynyl, aryl,
heteroalkyl, heteroaryl, acyl, aroyl, alkylamido, alkylthioamido, triazolyl, or is a bond;       R2 is a
lipophilic moiety selected from the group including cholesteryl, cholestanyl, cholate, deoxycholate,
straight chain alkyl, branched alkyl, substituted alkyl, straight chain acyl, branched acyl, substituted
acyl; n is an integer from 0-6; and the level of sulfation of each compound is between 70 and 100% of
the total hydroxyl 



groups.       According to a fourth embodiment of the invention there is provided a method for the
prevention or treatment in a mammalian subject of a disorder resulting from angiogenesis, metastasis,
inflammation, coagulation/thrombosis, raised blood triglyceride levels, microbial infection and/or
cardiovascular disease, which method comprises administering to the subject an effective amount of at
least one compound according to Formula II, or a composition comprising said at least one compound.
In order that the invention may be more readily understood and put into practice, one or more
preferred embodiments thereof will now be described, by way of example only, with reference to the
accompanying figures. BRIEF DESCRIPTION OF THE DRAWINGS       Figure 1 shows examples of
the extent of angiogenic sprouting in the rat aortic angiogenesis assay used to demonstrate the
antiangiogenic activity of the compounds.  WO 20119/0419370PCT/A112008/001535 - 5 -       Figure 2
shows the data for aortic cultures treated with media (for untreated control group) or test compounds
every 48 days from day 0 for 7 days. On day 7, VEGF (10 mg./mL) was added to cultures every 2-3
days for a further 7 days. and the extent of angiogenesis was then scored, thus demonstrating that the
compounds exert their inhibitory effects via an anti-anuiogenic mechanism as opposed to the induction
of a toxic effect on the tissue. An three compounds potently inhibited angiogenesis (see Table 4).
Figure 3 shows median tumour volumes of untreated control mice and of mice treated with selected
test compounds in the B16 mouse melanoma model. Despite dose levels being reduced for the
compounds of the invention, or limited duration of exposure, anti-tumour activity was still increased in
comparison to PI-88 or non-lipophilic analogues. Bid == his in die (twice daily), sid = semel in die (once
daily), od = qua que die (each day).       Figure 4 shows the percentage of tumour growth inhibition
(%TGI) data from tumour bearing mice treated with selected test compounds in the BI6 mouse
melanoma model. Despite dose levels being reduced for the compounds of the invention, %TGI values
were still improved in comparison. to P1-88 or non-lipophilic analogues. bid = his in die (twice daily),
aid = sem& in die (once daily).       Figure 5 shows examples of the test compounds blocking the
formation of lung colonies of Bl6F1 melanoma cells in mice. Compounds and doses administered are
described below each image.       Figure 6 shows the number of lung metastatic nodules as a
percentage compared to the saline control with selected test compounds in the B16 lung metastases
model, Mice treated with P1-88 and the selected compounds displayed fewer Lung metastatic nodules
when compared to saline control. Despite dose levels being reduced in most instances for the
compounds of the invention, inhibition of metastases was still similar to that observed with higher
dosages of P1-88. bid = big in die (twice daily), sid = semel in die (once daily)       Figure 7 shows the
percentage of tumour growth inhibition (%TGI) data from tumour bearing mice treated with selected
test compounds in the colorectal cancer FIT29 xenograft model. Despite dose levels being reduced for
the compounds of the invention, %TG1 values were  WO 2009/049370PCT/A112008/001535 



6 still improved in comparison to 2I-88 or non-lipophilic analogues. bid = bin in die (twice daily), aid --
rents! in die (once       Figure 8 shows the effect of test compounds on the 'cell-to-cell transmission of
:RSV. The cells were infected with -200 WU of either 1187-1 or HSV-2, and then overlaid with WINE
supplemented with 1% methylcellulose and 1.0 tg/ml of test compound.. The results are expressed as
a nercentage of the average area of viral plaques developed in drug-treated cells relative to
mock-treated controls, Images of twenty viral plaques were captured and subjected to area
determinations using the 1M500 software.       Figure 9 shows the effect of test compounds cm the
binding of HSV virions to cells. Test compounds at specific concentrations were incubated at 4C with
methyl-[31-]thymidin.e labeled FIEV-1 or HSV-2 during a 2 h period Of virus adsorption to GMT( AHI
cells. The results are expressed as a percentage of attached viral cpm found with compound-treated
vinous relative to mock-treated controls. in experiments with compound 4, the mean number of
attached cpm of mock-treated virus that attached to cells at 4C. was 4263 for IiSV-1 and 1742 for
HSV-2. Values shown are means of four determinations from two separate experiments. Figures 10 to
40 show reaction schemes and chemical structures of the invention DETAILED DESCRIPTION OF
PREFERRED EMBODIMENTS       The sulfated oligosaccharide derivatives described in WO
2005/085264 are good inhibitors of angiogemesis and. other processes mediated by HS-binding
proteins. Such compounds have utility in the prevention or treatment in mammalian subjects of a.
disorder resulting from angiogenc,.sis, metastasis, inflammation, coagulation, thrombosis, elevated
blood triglyeeride levels, microbial infection and/or cardiovascular disease. This utility results from the
ability of the compounds to inhibit the activity of HS-binding proteins such as the growth factors FOP-2
and VECIF, and the CTIZyrne heparanase. The inventors have found that if sulfated oligosaechariOes
are modified with highly lipophilie groups, e.g., choleslanol or stearie acid, said groups being attached
W 0 20091049370PCT/AU 2008/001535 7- to carbohydrate directly or via a linker, then the new
compounds generated have significantly increased potency as antiangiogenic agents and improved
pharmacokinetic properties, This is demonstrated by their activity in various in vitro and ex vivo
angiogenesis assays such as growth factor-induced endothelial cell proliferation and migration assays,
the endothelial tube formation assay on Marrige and the rat aorta assay. This increased potency is
also manifested in animal models of tumour growth. Of particular note is the fact that smaller sulfated
saccharides (e.g., mono- to trisaccharides), which generally are inactive or have only mild
antiangiogenic activity (or other HS-mimetic activity) compared with longer homologues, once modified
have significantly increased activity similar to or better than their longer but unmodified congeners.
Some of the compounds also display increased potency as antiviral agents. For example, lipophilic
modification resulted in enhanced capability to inhibit the infection of cells and the cellto-cell
transmission of herpes simplex virus (HSV), respiratory syncytial virus (RSV), or HIV. In addition, the
modifications provided some compounds with the ability to completely inactivate the virus particles
thus making them more potent antivirais than unmodified sulfated oligosaccharides (such as PI-88)
which can inhibit virus binding/entry steps without inactivating the virions.        One of the side effects
of unmodified sulfated oligosaccharides is anticoagulant activity. The lipophilic modifications described
here result in new compounds with significantly reduced anticoagulant activity compared with PI-88,
which may result in broader therapeutic windows. The injection site bruising commonly seen in
animals treated with PI-88 is also eliminated, thus potentially improving patient compliance.        The
sulfated oligosaecharide derivatives described in this specification can be synthesised using a number
of different strategies as broadly described below and as illustrated in the examples.        With regard
to the subject compounds of Formula I and Formula II, the monosaccharicie units X and Y can be, for
example, any hexose or pentose and can be either a D or L isomer. Such hexoses include glucose,
mannose, altrose, allose, talose, galactose, idose and gulose. Such pentoses include ribose,
arabinose, xylose and lyxose. The glycosidic linkages of the monosaccharide units can be exclusively
of one type or of different types in terms of configuration and linkage.  



WO 2009/049370PCT/At121108/0111535 - 8- The pharmaceutically acceptable cation M can be any
such cation, but is preferably sodium.       With regard to integer n, n is an integer from 0-6, preferably
2, 3 or 4, so as to provide a compound which is a tri-, tetra- or pentasaccharide.       The R2 group can
be any suitable lipophilic moiety, but is preferably cholestanyl or propyl stearamide.       The anomerie
configuration, where applicable, at ZR1 of compounds of formula I can be either a or or an anomeric
aJ mixture.       With regard to the substituents given above in the definition of compounds of Formula
and Formula II, the term "alkyl", when used alone or in compound words such as "arylalkyr refers to a
straight chain, branched or cyclic hydrocarbon group.       The term "aryl", when used alone or in
compound words such as "arylalkyl", denotes single, polynuclear, conjugated or fused residues of
aromatic hydrocarbons. An aryl group may be optionally substituted by one or more optional
substituents.        The term "acyl" refers to a group -C(0)-R wherein R is an allcyl or aryl group. Since
the R group may be optionally substituted as described above, "acyl" is taken to refer to optionally
substituted acyl.        Optional substituents for alkyl, aryl or acyl include halo (bromo, fluoro, chloro,
iodo), hydroxy, C).6a1kyl (e.g. methyl, ethyl, propyl (n- and i- isomers)), Ci.6alkoxy (e.g. methoxy,
ethoxy, propoxy (n- and i- isomers), butoxy (n-, sec- and t-isomers), nitro, amino, C]..6allcylamino (e.g.
methyl amino, ethyl amino, propyl (n- and i- isomers)amino), Cl_odiallcylamino (e.g. dimethylamino,
diethylamino, diisopropylarnino), halomethyl (e.g. trifluoromethyl, tribromomethyl, trichloromethyl),
halomethoxy (eg trifluoromethoxy, tribromomethoxy, trichloromethoxy) and acetyl.        The degree of
sulfation of compounds according to the invention is typically at least 70%. That is, at least 70% of the
hydroxyl groups of an oligosaccharide derivative not involved in a glycosidic linkage are substituted by
SO3M. The degree of sulfation is typically from 70 to 100% and preferably is at least as high as 90%.
WO 2009/0419 70PCT/M12008/001535        The compounds of Fojutula I and Formula II can be made
via a stepwise synthetic route from carbohydrate building blocks or by starting with an oligosaccharide
of the appropriate length and making the desired modifications thereto. Monosaccharides of formula I
can be made directly from the monosaccharide starting material. The lipophilic modifications can be
introduced to the saccharide by a number of different methods, as will be apparent to those skilled in
the art. For example, lipophilic groups can be introduced at the anomeric position of the reducing end
sugar via an 0-, N-, S- or C-glycosidic linkage and the said group can be directly linked to the anomeric
position or may be attached via a linker. Those skilled in the art will recognize that there are numerous
types of suitable linkers        It should be noted that all the derivatives made as describe above are
then subject to deprotection (typically, deacetylation with Na0Me) and the resulting polyol sulfonated
with a sulfonating reagent such as sulfur trioxide pyridine complex or sulfur trioxide trimethylamine
complex.       As indicated above, the compounds according to the invention have utility in the
prevention or treatment in mammalian subjects of a disorder resulting from angiogenesis, metastasis,
inflammation, coagulation, thrombosis, elevated blood triglyceride levels, microbial infection or
cardiovascular disease. The compounds have particular utility in the treatment of the foregoing
disorders in humans. The compounds are typically administered as a component of a pharmaceutical
composition as described in the following paragraphs. 



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.       Parenteral administration includes
administration by the following routes: intravenously, cutaneously or subcutaneously, nasally,
intramuscularly, intraocularly-, transepithelially, intraperitoneally and topically. Topical administration
includes dermal, ocular, rectal, nasal, as well as administration by inhalation or by aerosol means. For
intravenous, cutaneous or  WO 2009/049370PCT/M12008/001535 - 10 - subcutaneous injection, or
injection at a site where treatment is desired, the active ingredient will be in the form of a parenterally
acceptable aqueous solution which is pyrogen-free and has suitable pH, isotonicity and stability. Those
of skill in the art will be well able to prepare suitable solutions using, for example, solutions of the
subject compounds or derivatives thereof        In addition to the at least one compound and a carrier or
diluent, compositions according to the invention can further include a pharmaceutically or veterinarially
acceptable excipient, buffer, stabiliser, isotonicising agent, preservative or anti-oxidant or any other
material known to those of skill in the art. It will be appreciated by the person of skill that such
materials should be non-toxic and should not interfere with the efficacy of the compound(s). The
precise nature of any additive may depend on the route of administration of the composition: that is,
whether the composition is to be administered orally or parenterally. With regard to buffers, aqueous
compositions typically include such substances so as to maintain the composition at a close to
physiological pH or at least within a range of about pH 5.0 to 8.0.        Compositions according to the
invention can also include active ingredients in addition to the at least one compound. Such
ingredients will be principally chosen for their efficacy as antiangiogenic, anti-metastatic,
anti-inflammatory, anti-coagulant, antimicrobial and anti-thrombotic agents, and agents effective
against elevated blood triglyceride levels and cardiovascular disease, but can be chosen for their
efficacy against any associated condition.        A pharmaceutical or veterinary composition according
to the invention will be administered to a subject in either a prophylactically effective or a
therapeutically effective amount as necessary for the particular situation under consideration. The
actual amount of at least one compound administered by way of a composition, and rate and
time-course of administration, will depend on the nature and severity of the condition being treated or
the prophylaxis required. Prescription of treatment such as decisions on dosage and the like will be
within the skill of the medical practitioner or veterinarian responsible for the care of the subject.
Typically however, compositions for administration to a human subject will include between about 0.01
and 100 mg of the compound per kg of body weight and more preferably between about 0.1 and 10
mg/kg of body weight.  WO 2009/049370PCT/AU2008/001535       The compounds can be included in
compositions as pharmaceutically or veterinarially acceptable derivatives thereof As used herein
"derivatives" of the compounds includes salts, coordination complexes with metal ions such as 1Vin2-
and Zn2+, esters such as in vivo hydrolysable esters, free acids or bases, hydrates, or prodrugs.
Compounds having acidic groups such as phosphates or sulfates can form salts with alkaline or
alkaline earth metals such as Na, K, Mg and Ca, and with organic amines such as triethylamine and
Tris (2-hydroxyethyl) amine. Salts can also be formed between compounds with basic groups, such as
amines, with inorganic acids such as hydrochloric acid, phosphoric acid or sulfuric acid, or organic
acids such as acetic acid, citric acid, benzoic acid, fumaric acid, or tartaric acid. Compounds having
both acidic and basic groups can form internal salts.        Esters can be formed between hydroxyl or
carboxylic acid groups present in the compound and an appropriate carboxylic acid or alcohol reaction
partner, using techniques that will be well known to those of skill in the art.        Prodrug derivatives of
the compounds of the invention can be transformed in vivo or in vitro into the parent compounds.
Typically, at least one of the biological activities of a parent compound may be suppressed in the
prodrug form of the compound, and can be activated by conversion of the prodtug to the parent
compound or a metabolite thereof Prodrugs of compounds o1 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.        As also indicated
above, compounds according to the invention have utility in the manufacture of a medicament for the
prevention or treatment in a mammalian subject of a disorder resulting from angiogenesis, metastasis,
inflammation, coagulation/thrombosis, microbial infection, elevated blood triglyceride levels and/or
cardiovascular disease. Processes for the manufacture of such medicaments will be known to those of
skill in the art and include the processes used to manufacture the pharmaceutical compositions
described above,        A general description of the synthetic routes to the compounds according to the
invention will now be given. 



WO 2009/049370PCT/A112008/001535 - 12 - General Procedures General procedure for
deaeetylation       A solution of the peraeetate in anhydrous Me0H (0.1 M) (or Me0H-THF) was treated
with a solution of Na0Me in Me01-1 (1.35 M, 0.2-0.6 eq). The mixture was stirred at room temperature
for 1-3 h (monitored by TLC). Acidic resin Ae-50W-X8 (114 form) was added to adjust pH = 6- 7, the
mixture was filtered and the resin was rinsed with Me0H. The combined filtrate and washings were
concentrated in vacuo and thoroughly dried to give the polyol product. General procedure for
sulfonation      A mixture of the polyol and S03.trimethylamine or S03.pyridine complex (2 eq. per
alcohol) in DMF was heated (60 C, o/n). The cooled (r.t.) reaction mixture was treated with Me0H and
then made basic (to p1-1> I 0) by the addition of Na2CO3 (10% w/w), The mixture was filtered and the
filtrate evaporated and co-evaporated (1420). The crude polysulfated material was dissolved in H20
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
(Ae-50W-X8, Nat form, 1 x 4 cm, deionized H20, 15 tnL) in order to transfer the product uniformly into
the sodium salt form. The solution collected was evaporated and lyophilised to give the final product.
Size exclusion chromatography        Size exclusion chromatography (SEC) was performed over
Bio-Gel P-2 in a 5 x 100 cm column and a flow rate of 2.8 mL/min of 0.1 M NH4+HCO3-, collecting 2.8
mm (7.8 al) fractions. Fractions were analysed for carbohydrate content by spotting onto silica gel
plates and visualisation by charring, and/or analysed for poly-charged species by the dimethyl
methylene blue (DMB) test.29 Finally, fractions were checked for purity by CE 8 and those deemed to
be free of salt were pooled and lyophilised. Example 1: Dodecyl
2,3,4,6-tetra-O-acetyl-a-D-mannopyranosyl-(l-. 3)-2,4,6-tri-O-acetyl-an-mannopyranosyl-(1-0
3)-2,4,6-tri-O-acetyl-a-D-mannopyranosyl-(1-,, 3)-2,4,6-tri-O-acetyla-D-mannopyranosyl-(1-
2)-3,4.6-tri-O-acetyl-a-n-mannopyranoside (2)  WO 2(109/(149370PCT/A1i2008/001535 - 13 To a
solution of the trichloroacetimidate 128 (0.469 g, 0.285 mmol) in DCM (15 mL) was added 1-
dodecanol (0.849 mmol, 3 eq) and 3A MS (50 mg). The mixture was stirred at -20 C for 20 min.
TMSOTf (103 tit, 0.57 mmol, 2 eq) was added and the mixture stirred at -20C for 50 min before
quenching with Et3N (38 p.L, 0.285 mmol, I eq). After warming to room temperature, the mixture was
filtered and the solid washed with DCM. The combined filtrate and washings were evaporated onto
silica gel and purified by column chromatography (silica 2 x 20 cm, gradient elution with CHC13,
CHC13-Me01-1 99:1 to 98:2) to give the glycoside 2 as colourless gum. Two fractions were obtained
each containing the byproduct BnNHAe (76 mg, 2: BnNHAc = 5:3; 179 mg, 2: BriNHAe = 5:11). 11-1
NMR (CDC13, 400 MHz). 5 30-5.16 (m, 8H), 4.99-4.87 (m, 8H), 4.31-3.77 (m, 19H), 3.68-3.61 (in, 1H,
OCH2), 3.44-3.36 (m, 1H, OCH2), 2.18, 2.17, 2.15, 2.11, 2.10, 2.09, 2.07, 2.06, 2.05, 2.02, 2.01, 1.97,
1.95 (each s, total 48H, 16xAc), 1.58 (quintet, 2H, 1=6.7, CH2), 1.33-1.22 (m, 18H, 9xCH2), 0.86 (t,
3H, J = 6.7, CI-13)
Dodecyla-D-mannopyranosyl-(1-)3)-a-D-mannopyranosyl-(1->3)-a-D-mannopyranosyl- 



(1 -43)-a-D-man nopyranosyl-(1-42)-a-D-mannopyranoside (3)  Following the general procedure for
deacetylation, glycoside 2 (72 mg, 0.043 nunol) in Me0H (3 rriL) was treated with Na0Me (11 M in
Me0H, 5 pl." 0.055 ismol). The mixture was stirred at room tempc.rature for 20 h, neutralized by
addition of AG5OWX8 resin (1-1. form), filtered and rinsed with water The solution was extracted with
Et0Ac (x2) in order to removc BriNHAc. The aqueous phase was evaporated to dryness and the
residue freeze-dried to give polyol 3 as an amorphous solid, used directly for the next step. 11-1 NMR
(D20, 400 MHz, internal DOH at 4.60 ppm) 8 4.97-4.83 (m, 5H), 4.06-3.21 (m, 32H), 1.41 (br s, 2H),
1.11 (br s, 18H), 0.71 (t, 3H, CI13). Dodecyl 2,3,4,6-tetra-0-sodium
sulfonato-a-D-mannopyranosyl-(1-? 3)-2,4,6-tri-O-sodium sulfonato-a-D-man nopyranosyl-(1-
3)-2,4,6-tri-O-sodiumsulfon ato-a-D-mannopyranosyl- (1-o
3)-2,4,64ri-O-sodiumsulfonato-a-D-mannopyranosyl-(1 -0 2)-3,4,6-tri-O-sodium
sulfonato-a-D-mannopyranoside (4)  WO 2009/049370PCT/A1J2008/001535 - 14- DOH at 4.60 ppm)
85.19 (s, 11-1), 5.15 (d, 1H, Jr- 1.9), 5.10 (d, 1H,1 1.9), 5.07 (d, 1H, .12-- 1.9). 4.89 (m, 1H), 3.77-3.64
(m, 30H, sugar), 3.48-3.41 (m, 1H, OCH2), 3.33-3.27 (m, 11-1, OCH2), 1.30 (m. 211, CH2), 1.10-0.90
(m, 18H, 9xCH2), 0.54 (t, 3H, J= 6.7, CH3)- Example 2: 12-Azido-1-dodecanol A mixture of
12-bromo-l-dodecan_ol (246 mg, 0.927 mmol) in t-butanol (1.8 mL, 0.5 M) was treated with sodium
azide (121 mg, 1.855mmol, 2 eq), tetrabutylammonium iodide (17 mg, 0.0464 mmol, 0.05 eq) and sat.
aq. sodium bicarbonate solution (0.9 mL) in that order. The mixture was stirred at room temperature
for 4 days. The mixture was filtered through a plug of celite and the cake rinsed with ethyl acetate (20
inL) The combined filtrate and washings were evaporated onto silica gel and purified by flash column
(2.5x18 cm, gradient elution with hexane-ethyl acetate 6:1, 4:1 to 2:1) to give 12-Azido-1-dodecanol as
a colourless oil (193 mg, 92%). 11-1NMR (CDC13, 400 MHz): 3.62 (t, 2H, J= 7.0, OCH2), 3.24 (t, 2H,
1=7.0, NCH2), 1.61-1.51 (m, 4H), 1.35-1.25 (m, 16H).
12-Azidociodecyl2,3,4,6-tetra-O-netyl-a-n-mannopyranosyl-(1- 3)-2,4,6-tri-O-acetyl-a-n-
mannopyranosyl-(1-r 3)-2,4,6-tri-O-acetyl-a-D-mannopyranosyl-(1-,.
3)-2,4,6-tri-O-acetyl-aD-mannopyranosyl-(1-. 2)-3,4,6-tri-O-acetyl-a-D-mannopyranoside (5) To a
solution of the trichloroacetimidate 1(0.325 g, 0.197 mmol) in DCM (15 int) was added 12-
azidododecanol (1.5 eq) and 3A MS (50 mg). The mixture was stirred at -20 C for 20 mm. TMSOTf (54
ttL, 0.296 mmol, 1.5 eq) was added and the mixture stirred at -20 C for 30 min before quenching with
Et3N (1 eq). After warming to room temperature, the mixture was filtered and the solid washed with
DCM. The combined filtrate and washings were evaporated onto silica gel and purified by column
chromatography (silica 2x20 cm, gradient elution with CHCI3, CHC13- Me0H 99:1 to 98:2) to give the
glycoside 5 as a colourless gum containing the byproduct BnNHAc (71.1 mg, 5:BnNHAc = 1:1). 1H
NMR (CDC13, 400 MHz) 6 5.29-5.14 (m, 81-1), 5.01-4.86 (m, 814), 4.28-3.75 (m, 19H), 3.64 (dt, IH,
1=9.5, 7.0, OCH2), 3.39 (dt, 1H, J= 9.5, 7.0, OCH2), 3.22 (t., 2H, 1=7.0, NCH2), 2.16, 2.15, 2.11, 2.10,
2.09, 2.09, 2.09, 2.09, 2.07, 2.06, 2.04, 2.04, 2.01, 1.95 (each s, total 48H, 16xAc), 1.57 (m, 4H,
2xCH2), 1.36-1.22 (m, 161-1, 8xCH2)- 



WO 2009/019370PCT/A112008/001535 12-(4-Pheny1-11,2,31triazol-1-yl)doderyi
2,3,4,64etra-0-acetyl-a-o-mannopyranosyl-0- 2,4,646-0-acetyl-a4)-mannopyranosyl-(l-.
3)-2,4.646-0-acetyl-a-a-manuopyranosyl(1-. 3)-2,4,646-0-acetyl-a-o-mannopyranosyl-(1-fr
2)-3,4,646-0-acetyl-a-Dmannopyranoside (6) In a 1 rnL HPLC sample vial was loaded the azide 5 (71
mg, 41.5 umol), t-butanol (100 tiL, GA M), phenylacetylene (83 umol, 2 eq), copper sulfate solution
(0.3 M in water, 14 u.L, 4.2 timol, 10 mol%) and sodium ascorbate solution (1M in water, 12.4 pL, 12.4
pima 30 mol%) in that order. The mixture was stirred at room temperature for 2 days. The mixture was
then evaporated onto silica gel and purified by flash column chromatography (1 x 18 cm, gradient
elution with hexane-ethyl acetate 6:1, 4:1, 2:1, 1:1, 1:2 to 1:3) to give the phenyltriazole 6 as a
colourless gum (46.3 mg, 62%). 111 NMR (CDC13, 400 MHz) 8 7.82 (d, 2H, J= 7.2, Ph), 7.75 (s, 1H,
triazole), 7.41 (t, 2H, 1=7.2, Ph), 7.31 (1, 111, J=7.2, Ph), 5.30-5.15 (m, 8H), 5.03-4.87 (m, 8H), 4.38
(t, 2H, J= 7.2, NCI-12), 4.29-3.77 (m, 19H), 3.64 (dt, 1H, 1=9.6, 6.8, OCH2), 3.40 (dt, 111, 1=9,6,
OCH2), 2.17, 2.16, 2.16, 2.13, 2.11, 2.11, 2.11, 2.10, 2.09, 2.07, 2.05, 2.05, 2,02, 2.00, 1.96 (each s,
total 48H, 16xAc), 1.93 (m, 211, CH2), 1.57 (m, 2H, CH2), 1.34-1.24 (m, 16H, 8xCH2).
12-(4-Phenyl-I1,2,31triazol-1-ypdodecyl2,3,4,6-tetra-0-sodiumsulfonato-a-D- mannopyranosyl-(1-,
3)-2,4,64H-0-sodium sulfonato-a-D-mannopyranosyl-(1-- 3)-2,4,646- 0-sodium s u Ifonato-a-p-man
nopyranosy1-(F3)-2,4,646-0-sodiu m su Ifon ato-a-nmanuopyranosyl-(1-* 2)-3,4,6-tri-0-sodium
sulfonato-a-o-mannopyranoside (8) (a) Following the general procedure for deacetylation, peracetate 6
(46 mg, 0.0254 mmol) in Me0H (4.5 mL) was treated with Na0Me (11 M in Me0H, 50 ttL, 0.55 timol).
The mixture was stirred at room temperature for 18 h, neutralised by addition of AG5OWX8 resin (1-1-
form), filtered and rinsed with Me0H. The filtrate was evaporated and the residue was dried in vacuum
desiccators under P205 and used without further purification or characterization. (b) Following the
standard procedure for sulfonation, the above polyol 7 was sulfonated and purified by SEC to give the
product 8 as white powder (45 mg). iff NMR (D20, 400 MHz, internal DOH at 4.60 ppm) 5 7.88 (s, 1H,
triazole-CH), 7.47-7.44 (m, 2H), 7.21-7.10 (m, 3H), 5.23 (br s, 1H), 5.19 (d, 1H, J = 1.5), 5.12 (d, 1H, J
= 1.8), 5.10 (d, 11-1, J= 1.5), 4.91 (m, 1H), 4.76-3.72 (m, 32H, sugar and  WO 2009/049370PCT/A
U2008/1101535 46 - NCI-12), 3.37-3.30 (m, 1H, OCH2). 3.23-3.17 (n, 111. OCH2). 1.5 (m, 211,
0112), 1.12 (m, 2H, CH2), 0.90-0.63 (m, 16E1, 8xCli2) Example 3:
12-(4-Naphthalen-1-y1-[1,2,31triazol-1-yOdodeey1 2,3,4,6-tetra-O-acetyl-a-pmannopyranosyi-(1-*
3)-2,4,6-tri-O-acetyl-a-o-mannopyranosyl-(1-> 3)-2,4,6-tri-O-acetyl-aD-mannopyranosyl-(1-
3)-2,4,6-tri-O-acetyl-a-D-mannopyranosyl-(1-.- 2)-3,4,6-th-0-acetyla-p-mannopyranoside (9) In a I mL
HPLC sample vial was loaded the azide 5 (86 mg, 50.3 [Imo, t-butanol (100 pL, 0.4 M),
1-ethynylnaphthalene (83 pmol, 2 eq), copper sulfate solution (0.3 M in water, 14 p.L, 4.2 umol, 10
mol%) and sodium ascorbate solution (1 M in water, 12.4 pL, 12.4 timol, 30 mol%) in that order. The
mixture was stirred at room temperature for 11 days. The mixture was then evaporated onto silica gel
and purified by Dash column chromatography (I x 18 cm, gradient elution with hexane-ethyl acetate
6:1, 4:1, 2:1, 1:1, 1:2 to 1:3) to give the naphthyltriazole 9 as a colourless gum (24.2 mg, 26%). 11i
NMR (CDC13, 400 MHz) 5 8.38-8.33 (n, 1E1), 7.92-7.86 (m, 211), 7.80 (s, HI, triazole-CH), 7.72 (dd,
111,1=7.3, 1.5), 7.54-7.48 (m, 3H), 5.31-5.15 (m, 8H), 5.03-4.87 (m, 811), 4.47 (t, 2H, 1=7.3, N-CH2),
4.30-3.77 (m, 1911), 3.64 (dt, 1E1, 1= 9.7. 6.8, 00}12), 3.40 (dt, 1H, .1=9.7, 6.8, 00112), 2.17, 2.16,
2.16, 2.13, 2.12, 2.11, 2.11, 2.10, 2.09, 2.07, 2.06, 2.05, 2.02, 2.00, 1.97, 1.57 (I5s, each 311, except
2.100 (6H), 16xAc), 2.07-1.95 (m, overlapped with Ac singlets, 21-1, CH2), 1.57 (m, 111, CH2),
1.42-1.23 (m, 16H, 8xCH2)
12-(4-Naphthalen-1-y1-11,2,31triazol-1-yl)dodecyl2,3,4,6-tetra-O-sodiumsulfonato-a-o-
mannopyranosyl-(1-* 3)-2,4,6-tri-O-sodium sulfonato-a-n-mannopyranosyl-(1-+ 3)-2,4,64H0-sodium
sulfonato-a-p-mannopyranosyl-(1-0 3)-2,4,6-tri-O-sodium su Ifonato-a-Dmann opyranosyl-(1-
2)-3,4,6-tri-O-sodium sulfonato-a-D-mannopyranoside (11) 



(a) Following the general procedure for deacetylation, glycoside 9 (39.6 mg, 0.0213 nunol) in Me0H (3
mL) was treated with Na0Me (II M in Me0H, 40 ML, 0.44 umol). The mixture was stirred at r.t. for 24 h,
neutralized by addition of AG5OWX8 resin (FI form), filtered and rinsed with Me0H. The filtrate was
evaporated and the residue was dried in a vacuum desiccator under P205. (b) Following the standard
procedure for sulfonation, the above polyol 10 was sulfonated and purified by SEC to give the product
11 as white powder (40 mg, 68%). 1H NMR (D20, 400 MHz,  WO 2009/049370PCT/A(12008/001535 -
17 - internal DOE at 4.60 ppm) 6 8.05 (s, 1H, triazole-CH), 7.97 (d, IH, 1=8.3), 7.90 (d, 2H, I= 7.8),
7.55-7.40 (rn, 4H), 5.44-5.22 (m, 4H), 5.09-3.82 Om 33H, sugar and NC1-12), 3.41-3.33 (m, 111,
OCH2), 3.25-3.16 (in, 11-1, 00112), 1.78 (quintet, 2H, CH2), 1.14-0.79 (m, 18H, 9xCH2)-
Example4:2,3,4,6-tetra-O-acetyl-arn-mannopyranosyl-(1-)3)-2,4,6-tri-0-acetyl-a-P- man
nopyrattosyl-(1-+3)-2,4,6-tri-0-acetyl-a-D-mannopyrattosyl-(/ -3.2)-2,3,4,6-tetra-0-acetylD-mannopy
ranose (13) The tetrasaccharide 123 was peracetylated (Ac20, pyridine, DMAP, r.t., 4 days) and
purified by flash chromatography (silica gel, hexane-Et0Ac gradient) to give the peracetate 13 as an
oil. 1H NMR (400 MHz, CDC13) 5 6.20 (d, 1H, J1,2 = 1.8, H-1), 5.35-5.15 (m, 7H), 5.05-4.92 (m, 511),
4,30-3.85 (in, 15H), 2.18 (s, 6H, OAc), 2.14 (s, 6H, OAc), 2.12 (s, 6H, OAc), 2.10 (s, 3H, OAc), 2.08 (s,
6H, OAc), 2.06 (s, 3H, OAc), 2.03 (s, 3H, OAc), 2.02 (s, 61-1, OAc), 1.97 (s, 3H, OAc).
2,3,4,6-tetra-O-acetyl-a-D-mannopyranosyl-(1-43)-2,4,6-tri-0-acetyl-ct-D-mannopyranosyl(1-)3)-2,4,6-tr
i-O-acetyl-a-D-mannopyranosyl-(1->2)-3.4,6-tri-0-acetyi-a-D-mannopyranosyi triehloroaeetimidate (14)
Peracetate 13 (500 mg, 398 gmol) in diethyl ether (3.0 niL) and THE (750 gL) was treated with
benzylarnine (0.137 g, 1.3 mmol, 139 gL) at 0 C. The mixture was allowed to warm slowly to room
temperature and react overnight. The solvent was evaporated and the residue taken up in DCM and
washed with cold 0.5 M HC1 (x3), followed by brine and the organic solution was dried (Na2SO4),
filtered and evaporated. The residue was taken up in dry DCM and molecular sieves (3A, 30 mg),
anhydrous cesium carbonate (12.9 mg, 39.8 gmol) and potassium carbonate (110 mg, 796 gmol) were
added. The mixture was stirred at 0 C before trichioroacetonitrile (115 mg, 80 AL, 796 grnol) was
added. The mixture was stirred for 5 hours at room temperature until complete conversion by TLC.
The mixture was filtered and the solvent was evaporated to give the crude product which was
subjected to column chromatography (Si02, 6:1 Hex:Et0Ac to 1:3 Hex: Et0Ac, product eluted with 1:2
Hex:Et0Ac) to yield the triclaloroacetimidate 14 (307.5 mg, 57 A) as a clear oil which solidified on
standing in the fridge. 11-1 NMR (400 MHz, CDC13) 6 6.40 (d, 0.7H, 31,2 = 1.5, H- Oa), 6.22 (d, 0.3H,
11,2 = 1.5, H-1113), 5.40-5.14 (m, 7H), 5.05-4.89 (m, 5H), 4.31-3.84 (m, 151-1), 2.19-1.98 (m, 39H,
OAc).  WO 2009/049370PCT/AU2008/001535 - 1 8 -
313-Cholesteryl2,3,4,6-tetra-O-acetyl-a-D-mannopyranosyl-(1-0)-2,4,6-tri-O-acetyl-a-o-
mannopyranosyk(1-0)-2,4,6-tri-O-acetyl-a-D-mannopyranosy1-(1-*2)-3,4,6-trit-O-acety1-a-il-mannopyr
anoside (15) A solution of 14 (90 mg, 0.0663 mrnol) and cholesterol (39.8 mg, 0.0995 mmol, 1.5 eq) in
DCE (dried over 3A MS, 0.7 inL, 0.094M) was stirred with 3A MS (-50 mg) at -20 t while TMSOTf (18
mL, 0.0995 mmol, 1.5 eq) was added via a syringe. The temperature (external) was warmed up to -5 C
during a period of 40 mm. The yellow colour slowly turned to orange (reddish). Et3N (50 ,uL) was
added. The colour disappeared immediately. The mixture was diluted with DCM (20 mL) and washed
with sat. Na2CO3-brine, dried (Na2SO4) and filtered. The filtrate was evaporated onto silica gel and
purified by column chromatography (silica 1 x18 cm, gradient elution with hexane-Et0Ac 4:1, 2:1, 1:1,
1:2 to 1:3) to give the glycoside 15 as a colourless gum (58 mg, 55%). 1111 NMilt (CDC13, 400 MHz):
5.34.5.14 (m, 8H, sugar and cholesterol-H6), 5.05-4.90 (m, 6H, sugar), 4.30-3.84 (m, 15H, sugar),
2.34-0.80 (m, 30H, cholesterol), 2.17, 2.16, 2.13, 2.06, 2.05, 2.02, 2.01, 2.01, 1.96 (each s, each 3H,
9xAc), 2.11, 2.10 (each s, each 6H, 4xAc), 0.98 (s, 3H, Me), 0.90 (d, 3H, J = 6.4, Me), 0.85 (d, 3H, ./ =
6.4, Me), 0.84 (d, 3H, = 6.4, Me), 0.66 (s, 3H, Me); ESMS: nik 1604 (fM+Nar). 



3P-Cholesteryl
a-n-mannopyranosyl-(1-0)-a-D-mannopyranosyl-(1-0)-a-nmannopyranosy1-(1-42)-a-D-mannopyranosi
de (16) A solution of 15 (56 mg, 0.0354 mop in Me0H (dried over 3A MS, 3 tri) was stirred with 1 IM
Na0Me in Me0H (50 pL) for 40 min. A white precipitate was funned. TI-IF (1 mL) was added without
success to improve the solubility. DMF (4 mL) was added. Some precipitate dissolved. The mixture
was stirred for a total of 6 h. Water (0.8 mL) was added to make a clear solution. The pH was adjusted
to 6-7 with addition of AG50W-X8 resin (hr form). The mixture was filtered and the resin washed with
Me0H (1 mL). Attempted evaporation on a rotary evaporator was stopped as serious foaming
occurred. The mixture was evaporated by air-flow and lyophilized for 8 h to give the polyol 16 as a
white solid which was dried in a vacuum desiccator under P205 overnight and used directly for the
next step.  WO 2009/0493711PC1/AU2008/001535 3 p-Cholesteryl 2.3,4,6-tetra-O-sadium
sulfonato-a-o-mannopyranosyl-(1->3)-2,4,6-tri-Osodium
sulfonato-a-D-mannopyranosyl-(1->3)-2,4,6-tr1-O-sodium
sulfonato-a-Dmannopyranosyl-(1---)1)-3,4,6-tri-O-sodium sulfonato-a-D-mannopyranoside (17)
Following the standard procedure for sulfonation, polyoi 16 (0.0354 rnmol) was sulfonated. The cooled
crude mixture was basified by addition of 5 M NaOH (561 p1, 2.81 mmol, 2.05 eq based on 803
pyridine complex). After evaporation, the residue was dissolved in water (3 tnL) and purified by SEC.
Pure fractions were combined and dialysed using a Slide-A-Lyser(r) Cassette 2K (0.5-3 ml) in purified
water with addition with 1M Na2CO3 overnight. Another had of 1M Na2CO3 was added and fresh
purified water was changed. Dialysis was continued overnight. The yellow solution was removed and
lyophilised to give the product 17 as an off-white powder (34.8 mg, 42%). 114 NNfR (D20, 400 MHz) 8
6.41-6.26 (m, 4H, sugar and cholesteryl-H6), 5.09 (s, 1H), 5.03 (d, 1H, J = 2.2), 4.86 (s, 1H), 4.73-3.94
(in, 22H), 3.51 (m, 11H, cholesteryl-H3), 2.35 (din, 1H, J = 11.7, cholesteryl-H4), 2.24 (dm, 1H, J =
11.7, cholesteryl-114), 1.90-0.51 (in, including 0.869 [s, 3H], 0.766 [d, 31-1, J' 6.6], 0.689 [d, 3H, 1=
6.6], 0.686 [d, 3H, 6.6], and 0.533 [s, 3H], 43H, cholesteryl). Example 5: Cholestanal Cholesterol (500
mg) was taken up in ethyl acetate. 10% Palladium on carbon (cat.) was added and the mixture was
stirred overnight under a balloon of hydrogen. The mixture was filtered and the solvent evaporated to
give the product as a white solid in quantitative yield. 11-1 NMR (400 MHz, CDC13) 6: 3.58 (m, 114,
CHOH), 2.44 (broad, IH, OH), 1.97-0,83 (in, 31H), 0.88 (d, 3H, 1=6.6, CH3), 0.85 (dd, 6H, J = 1.5,1 =
6.6, CH3), 0.79 (s, 3H. CH3), 0.64 (s, 3H, CH3).
3P-Chalestanyf2,3,4,6-tetra-O-acetyl-a-t).-mannopyranosy1-(1-).3)-2,4,6-trl-O-acetyl-a-D-
mannopyraaosyl-(1-43)-2,4,64ri-O-aeetyl-a-l:)-mannopyranosyl-(l-).2)-3,4,6-tri-O-aeetyl-a-0-mannopyr
anoside (18) To a solution of 14 (600 mg, 4.42 x 10-4 moles) in DCM (32 nth) under argon, was added
cholestanol (300 mg). The mixture was stirred at -20C for 20 min. TNISOTf (40 uL) was added. The
mixture was stirred at -20 C for 40 min, then warmed to -10 C for 20 min. Triethylamine (70 ut) was
added to the mixture and it was warmed to room temperature. The solvent was  WO
2009/049370PCT/AU2008/001535 - 20 - evaporated. The crude product was purified using column
chromatography (Si02: 3:1 Hex:Et0Ac to 1:2 Flex:Et0Ac) to yield the glycoside 18 (220 mg, 31 %) as a
clear oil. tI-1 NMR (400 MHz, CDCI3) 5: 5.35-5.15 (m, 7H), 5.03-4.91 (m, 6H), 4.31-3.85 (in, 151-1),
3.51 (m, HI, C-3), 2.18 (s, 3H, OAc), 2.17 (s, 311, OAc), 2.14 (s, 3H, OAc), 2.12 (s, 6H, OAc), 2.11 (a.
3H, OAc), 2.10 (s, 3H, OAc), 2.07 (s, 3H, OAc), 2.06 (s, 311, OAc), 2.05 (s, 3H, OAc), 2.03 (s, 3H,
OAc), 2.00 (s, 3H, OAc), 1.97-0.78 (n, 31H, cholestanol), 1.97 (s, 3H, OAc), 0.88 (d, 3H, J = 6.6, CH3),
0.85 (dd, 6H, = 1.5,3= 6.6, CH3), 0.79 (s, 3H, CII3), 0.63 (s, 3H, CH,). 



3P-Cholestanyl
a-D-mannopyranosyl-(1-+3)-a-D-mannopyranosyl-(1-*3)-a-Dmannopyranosyl-(1-)2)-a-D-mannopyrano
side (19) The glycoside 18 (43.1 mg) was deacctylated according to the general procedure to give the
polyol 19 as a white solid (21 mg, 74 %) which was reacted on without further purification or
characterisation. 313-Cholestany1 2,3,4,6-tetra-O-sodium
sulfonato-a-D-mannopyranosyi-(1-t3)-2,4,6-tri-Osodium
sulfanato-a-D-mannopyranosyl-(1-t3)-2,4,6-tri-O-sodium
sulfonato-a-Dmannapyranosyl-(1-+2)-3,4,6-tr1-O-sodium sulfonato-a-D-mannopyranoside (20) The
polyol 19 (19 mg, 18.3 gmol) was dissolved in DMF (1.3 mL, 0.015 M). S03.pyridine (6 equiv./OH, 1.43
nunol, 227 mg) was added and the mixture was stirred overnight at 60 C. The mixture was cooled in
ice-water before 5M NaOH (613 uL) was added all at once to neutralise the solution. The solvent was
evaporated. The residue was decolourized with a C18 SPE cartridge and desalted by dialysis, using a
2000 MWCO dialysis cartridge over 48 hours with three water changes, followed by lyophilisation to
yield the product 20 as a white solid (19.2 mg, 44 %). 111 NMR (400 MHz, D20) 5.52-5.46 (in, 3H),
5.26-5.20 (m, 2H), 5.04 (in, 1H), 4.88 (n, 1H), 4.84- 4.15 (in, 211-1), 3.76 (n, 1H, C-3), 2.00-0.81 (in,
31H, cholestanol), 0.91 (d, 3H, CH3), 0.86 (d, 61-1, J = 6.2, CI-13), 0.81 (s, 3H, 01-13), 0.66 (s, 3H,
CH3). Example 6. 3-Aaidoprop-1-34 2.3,4,6-tetra-O-acetyl-a-D-mannopyranosyl-(1-.
3)-2,4,6-tri-Oacetyl-a-D-mannopyranosyl-(1-. 3)-2,4,6-tri-0- acetyl-a-D-mannopyranosyl-(1-
2)-3,4,6-triO-acetyka-D-mannopyranoside (21)  WO 2009/049370PCT/AU2008/001535 - 21 -
13F3-Et20 (78 mg, 550 umol) was added to a solution of peracetate 13 (276 mg, 220 urnol) and 3-
azidopropan-1-0131 (67 mg, 660 umol) in anhydrous DCE (8 mL). The solution was stirred at 60 C in a
sealed vessel for 2 h, before a further portion of BF3Et20 (115 mg, 810 umol) was added and the
solution was heated for a further 3 Ii. The solution was cooled to r.t. and poured into a mixture of
crushed ice, NaHCO3 (sat. aq.) and brine. The mixture was extracted with Et0Ac and the organic layer
was further washed with 1:1 brine:NaHCO3 (sat. aq.), and then dried (Na2S01), evaporated and
co-distilled with anhydrous toluene, Anhydrous DCM (5 mL), acetic anhydride (66 mg, 648 umol), Et3N
(89 mg, 875 timol) and DMAP (crystal) were added and the solution was stored at -20 C overnight.
The solution was applied directly to a prepared flash chromatography column (17 x 2 cm silica gel,
gradient elution 60:40 to 75:25 Et0Ac:Hx) to give the glycoside 21 (176 mg, 61%) as an oil. ESMS:
rn/z 1319.69 ([M+Nar). 111 NMR (400 MHz, CDCI3) 8 5.31-5.12 (m, 71-1), 5.00-4.87 (m, 6H),
4.26-3.94 (m, 1111), 3.90-3.81 (m, 2H), 3.77 (dt, J = 9.9, 6.0), 3.47 (dt, 1H, J = 9.9, 6.0), 3.42-3.32 (m,
2H), 2.14(1), 113(5), 2.10, 2.08 x 2, 2.06 x 2, 2.05, 2.03(2), 2.02(5), 1.99, 1.98, 1.93 (13xs, 13x3H,
OAcx13), 1.84 (quintet, 1H, J = 6.2). 13C NIvIR (100 MHz, CDC13) 8:170.6, 170.5, 170.4, 170.3,
170.1(4), 170.0(9), 169,9(2), 169.8(8), 169.7, 169.6, 169.5(4), 169.4(5), 169.3, 99.4, 98.9, 98.8, 98.1,
76.8, 75.1(5), 75.1(1), 70.9, 70.8, 70.1, 69.6, 69.5, 69.4, 69.2, 68.5, 68.3, 67.3, 66.6, 66.1, 65.5, 64.7,
62.5, 61.9, 61.7, 48.0, 28.5, 20.8(4), 20.7(6), 20.7, 20.6, 20.5(4), 20.5(2), 20.4(9), 20.4(7). 3-S
teararuidopropyl
2,3,4,6-tetra-0-acetyl-orrn-mannopyranosyl-(1-*3)-2,4,6-tri-o-acetyl-aD-mannopyranosyl-(1->3)-2,4,6-tri
-O-acettyl-a-n-mannopyranosyl-(1--).2)-3,4,6-tri-O-acety1- a-D-mannopyranoside (22)  (a) The
glycoside 21 (500 mg, 386 timol) was dissolved in THF (10 mL). Triphenylphosphine, polymer bound
(725 mg) was added and the mixture was stirred at room temperature for 1 hour. Water (210 uL) was
added, and the mixture was stirred at 50 C for 4 hours. The mixture was cooled, filtered, and the
solvent evaporated to give a white solid which was used without further purification or characterisation
in the next step.  (b) The above amine (250 mg, 197 ttmol) was dissolved in DCM (6 rriL). Stearoyl
chloride (2 equivalents, 394 tanol, 119 mg. 133 RE) was added, followed by triethylamine, and the
mixture was stirred at room temperature for 5 hours. The solvent was evaporated, and the residue was
taken  WO 2009/049370PCT/AU2008/001535 _ 22 _ up in DCM, before being washed with NaHCO3
(sat.), dried (Na2SO4), and the solvent evaporated. The crude product was purified by column
chromatography (Si02: DCM 4% Me0H/DCM) to give the amide 22 as a clear oil (102 mg, 33 %). 11-1
NMR (400 MHz, CDC13) 5 5.86 (broad m, 1H, NH), 5.32-5.12 (m, 7H), 5.02-4.88 (m, 6H), 4.28-3.96
(in, 15H), 3.73 (m, 1.11, CH20), 3.45 (ni, 1H, CH20), 3.32 (m, 2R, CH2N), 2.15 (s, 31-1, OAc), 2.15 (s,
3H, OAc), 2.12 (in, 21-1, CH2C0), 2.11 (s, 3H, 0Ae), 2.10 (s, 6H, OAc), 2.08 (s, 611, OAc), 2.06 (s,
3H, OAc), 2.04 (s, 6H, OAc), 2.00 (s, 3H, OAc), 1.99 (s, 3H, OAc). 1.95 (s, 3H, OAc), 1.79 (m, 2H,
CH2), 1.58 (m, 21-1, CH2), 1.28-1.20 (in, 28H, CH2), 0.84 (t, 311, CH3). 



3-Stearamidopropyi
a-D-mannopyranosyl-(1-+3)-a-o-mannopyranosyl-(1-*3)-a-Dmannopyranosyl-(1--)2)-a-D-mannopyrano
side (23) The amide 22 (101.6 mg) was deacetylated according to the general procedure to give the
polyol 23 (61 mg, 93%) as a white solid that was reacted on without further purification or
characterization. 3-Stearamidopropyl 2,3,4,6-tetra-O-sodium sulfonato-a-D-matmopyranosy1-(1-*
3)-2,4,6-tri0-sodium sulionato-a-D-mannopyranosyl-(1-s. 3)-2.4,6-tri-0-sodium sulfonato-a-n-
mannopyranosyl-(1-? 2)-3,4,6-tri-O-sodium sulfonato-a-D-mannopyranoside (24) The polyol 23 (60.9
mg, 62 nmol) was dissolved in DMF (0.02 M, 3.1S03.pyridine (3 equiv/OH, 2.42 nunol, 385 mg) was
added and the solution was stirred at 60 C overnight. The mixture was cooled in ice-water and 5M
NaOH (2.1 equiv/S03.pyridine, 5.08 mmol, 1.02 inL) was added all at once before the solvent was
evaporated. The compound was taken up in 194 Me0H in water and purified on a C18 SPE cartridge.
The compound was then dialysed over two nights using a 2000 IvINVCO dialysis cartridge, before
being lyophilised to yield the product 24 (113 mg, 79 %) as a white solid. 'H NKR (400 MHz, D20)45
5.56 (m, 111), 5.48 (m, 2H), 5.28 (m, 111), 5.11 (in, 1H), 5.06 (m, 1H), 4.91-4.13 (m, 22H), 3.87 (m,
111, CH20), 3.70 (m, 1H, CH20), 3.32 (in, 2H, CH2N), 2.29 (t, 2H, CH2C0), 1.88 (m, 2H, CH2), 1.62
(m, 21-1, CH2), 1.33-1.28 (m, 28H, C112), 0.90 (t, 311, CH3).  WO
200910493711PCT/Ac2008/001535 - 2 3- Example 7. 3/3-Cholestanyl
2,3,4,6-tetra-O-acetyI-a-D-mannopyranosy1-(1--r3)-2,4,6-tri-O-acetyl-a-D-mannopyranosyl-(1-+3)-2,4,
6-tri-O-aeetyl-a-D-mannopyranosy1-(1-).3)-2,4,6-tri-O-aeetyl-a-D-mannopyranosyl.-(1-+2)-3,4,6-tri-O-a
eetyl-a-Ei-m an n opyranoside (25) The trichloroacetimidate 1 (165 mg, 0.1 mmol), eholestanol (78
mg, 2 eq, 0.2 mmol) and 3 A molecular sieves (100 mg) were stirred in dry DCM for 2 h. A solution
TMS-triflate in dry DCM (0.4 M, 0.075 inL, 0.03 mmol, 0.3 eq) was added dropwise at 0 C and stirring
continued for 40 min at the same temperature. The reaction was quenched by adding Et3N (5 tiL),
diluted with Et0Ac (100 mL), sonicated (3 mm) and decanted. The organic solution was washed with
satd. NaHCO3-solution (3 x 20 mL), the organic phase was re-extracted with Et0Ac (3 x 20 mL),
washed with brine (1 x 20 mL), dried (Na2SO4) and concentrated in vacuo to afford the glycoside as
colourless foam. The product was purified on a column of silica gel (20 x 2 cm, toluene : Et0Ac, 1 : 2).
The purification gave 2 fractions (A, B) whereby fraction A (90 mg, 48 % yield) contained pure product
but fraction B was a mixture of pure product and a deacetylated product (1 : 1, 74 mg). In order to
improve the yield of the desired glycoside, the dried fraction B and DMAP (cat) was dissolved in dry
pyridine (2 mL) and acetylated by adding dropwise Ac20 (0.1 mL) at 0 C and stirring continued at r.t.
for 2 h. The mixture was quenched by adding dry Me0H (5 mL) at 0 "C and stirring continued for 30
min. The solution was concentrated in vacuo and co-evaporated with toluene (3 x 20 mL) to afford
pure glycoside 25 (71 mg, 38 % yield) to give a total yield of 86 %. 111 NNW (400 MHz, CDC13):
5.14-5.32 (m, 9 F1, 5 H-4, 2 H-3, H-21v), 4.90-5.05 (m. 8 H, 5 Fl-1, 3 H-3), 3.90-4.31 (m, 19 H, H-2,
H-31, H-311, H-3111, 5 H-5, 5 H-6, 5 H-6b), 3.80 (ddd, 1 H, H5), 3.52 (m, 1 H, H-3 Chol.), 2.18, 2.17,
2.14, 2.12, 2.11, 2.10, 2.08, 2.07, 2.06, 2.03, 2.01, 1.98, (s, 48F1, 16 x Ac), 0.55-1.82 (m, 33 H, 12
CH2, 9 CH), 0.89 (d, 3H, 1 = 6.8, cholestanyl-CH3), 0.857 (d, 3H, 1=6.8, cholestanyl-CH3), 0.853 (d,
31-1, 1=6.6, cholestanyl-CH3), 0.79 (s, 3H, cholestanyl-CH3), 0,64 (s, 3H, cholestanyl-CH3).
3P-Choiestanyl
a-o-mannopyranosyl-(1--0)-a-D-mannopyranosyl-(1-+3)-a-nmaanopyranosyl-(1-0)-a-D-mannopyranos
yl-(1-).2)-a-D-mannopyranoside (26) The glycoside 25 (181 mg, 0.097 mmol) was cleacetylated
according to the general procedure to give white crystalline polyol 26 (116 mg, 100%), used without
further purification or characterization in the next step.  WO 2009/049370PCT/AI:2008/001535 _ 24. 



3P-Cholestanyl 2,3,4,6-tetra-O-sodium su1fonato-a-n-mannopyranosy1-(1-)3)-2,4,6-tri-Osodium
sulfonato-a-u-mannopyranosyl-(1->3)-2,4,6-tri-O-sodium
sulfonato-a-nmannopyranosyl-(1-).3)-2,4,6-tri-O-sodium
sulfonato-a-t)-mannopyranosyi-(1->2)-3,4,6-tri0-sodium sulfonato-a-D-mannopyranoside (27) The dry
polyol 26 (40 mg, 0.033 nunol) was dissolved in dry DMF (0.83 mid) and freshly washed and dried
S03.pyridine (250 mg, 3 eq per OH-group, 1.85 mmol) w as added and stirred for 16 h at 60 C. The
reaction was quenched by adding dropwise an aqueous NaOH solution (5 M, 2.1 eq SO3, 0.66 mmol)
at 0 "C (pH 12) and concentration in vacuo at 40 C to afford a yellow powder. The powder was
dissolved in water (HPLC quality, 12 triL) and dialysed in a 2K cartridge against purified water for 36 h.
After 16 h a solution an aqueous solution of NTLITICO3 (0.1 M, 0.5 mL) was added to the cartridge to
ensure pH is higher than 7. The product was purified by reverse phase HPLC using a gradient of 10%
MeCN-water - 35 % MeCN-water and fiowrate of 5 mL/min with detection by ELS. Fractions containing
pure product were combined and lyophilized to afford 27 as white fluffy powder (23.8 mg, 25 % yield).
11-1 NMR (400 MHz, D20): 1H NMR (400 MHz, CDC13) a 5.48-5.57 (m, 4 H, 4 H-2), 5.29, 5.23 (bs, 4
H, H-1', H-1", H-1'", H-1""), 4.35-4.90 (m, 23 H, H-1, 5 H-3, 5 H-4, 2 H-5, 5 me, 5 H-6b, 4.28 (t, 1 H,
H-2), 4.154.24 (m, 3 H, 3 H-5), 3.81 (m, 1 H, H-3 Chol.), 0.66-2.05 (m, 33 H, 12 CH2, 9 CH), 0.96,
0.94, 0.90, 0.88, 0.85. 0.70 (s, 15 H, CF13). 0.85 (d, 3H, J 6.8, cholestanyl-CH3), 0.88 (d, 6H, J = 6.8,
2 x cholestanyl-CH3), 0.85 (s, 3H, cholestanyl-CH3), 0.70 (s, 3H, cholestanyl-CH3). Example 8.
Benzyl 2,3,4,6-tetra-O-benzoyl-a-n-mannopyranosyl-(1->2)-3,4,6-tri-O-benzoyia-D-mannopyrauoside
(28) 2,3,4,6-Tetra-O-benzoyl-a-D-mannopyranosyl trichloroacetimidaten (0.609 g, 0.822 mmol, 1.1 eq)
and benzyl 3,4,6-tri-O-benzoyl-a-D-mannopyranoside 33 (0.435 g, 0.747 mmol) was dissolved in
anhydrous DCM (6 mL). Powdered MS 3A (80 mg freshly activated) were added. The mixture was
stirred at 0 C for 40 mm. A solution of TMSOTf (0.027 rnL, 0.149 mmol, 0.2eq) in DCM (1.5 mL) was
added dropwise. The mixture was stirred at 0 C while the reaction was monitored by TLC
(hexane-Et0Ac = 65.35). After 40 min, the reaction was complete and Et3N (0.3 mL, 2 15 mmol) was
added. The crude mixture was combined with the crude from another batch (TCA: 1.42 g, 2.098 mrnol,
2-alcohol: 1.22 g, 2.098 mmol, TMSOTE 0.114 mL, 0.629 mmol, 0.3 eq, 0  WO
20(19/049370PCT/MT2008/001535 _ 25 _  C, 40 min) The mixture was filtered through a plug of
Celite and rinsed with DCM (3 x 1 ml). To the combined filtrate and washings were added pyridine
(0.121 mL, 1 494 mmol, 2 eq) and  benzuyl chloride (0.130 mL, 1.212 mmol, 1.5 eq). The mixture was
stirred at r.t. o/n, evaporated onto silica gel and purified by column chromatography (silica gel 3 x 20
cm, gradient elution with hexane-Et0Ac 200:20, 400:80, 200:50, 240:80, 200:90, 200:100) to give the
disaccharide 28 as a colourless gum (594 mg, 68%). 11-1 NMR (CDC13, 400 MHz) 8 8.15-7.88 (m,
14H, Ph), 7.59-7.25 (m, 26H, Ph), 6.16-5.94 (in, 5H), 5.30-5.27 (m, 2H), 4.82 (d, IH, Jr 11.7), 4.68-4.39
(m, 8H). 2,3,4,6-tetra-O-benzoyl-a-0-mannopyranosyl-(1 2)-3,4,6-tri-O-benzoyl-D-mannopyranose (29)
The disaccharide 28 (670 mg, 0.577 mmol) was dissolved in Me0H (3 mL) and Et0Ae (30 mL).
Palladium on charcoal (5%, 80 mg) was added. The mixture was stirred under 50 psi of hydrogen at
r.t. oin. 1 LC indicated -60% conversion. More palladium on charcoal (5%, 80 mg) was added. Stirring
was continued at 50 psi for 3 days. TLC indicated complete conversion. The mixture was filtered
through a plug of Celite and rinsed with Et0Ac (5 x 1 mL). The combined filtrate and washings were
evaporated to dryness to give the title compound 29 as a colourless foam (609 mg, 99%). The product
was used directly for the next step without purification.
2,3,4,6-Tetra-O-benzoyl-a-D-mannopyranosyl-(1-P 2)-3,4,6-tri-O-benzoyi-o-tnannopyranosyl
trichloroacetimidate (30) To a pro-cooled (0 C) solution of 29 (609 mg, 0.569 mmol) in anhydrous DCM
(2.8 mL, 02 M) was added trichloroacetonitrile (114 tiL, 1.138 mmol, 2 eq). A solution of DBU (4.3 tiL,
0.05 eq, 0.0285 mmol) in anhydrous DCM (0.3 rnL) was added. The mixture was stirred at 0 C for 4 h
and TLC (hexane-Et0Ac = 65:35) indicated complete conversion. The crude mixture was evaporated
onto silica gel and purified by silica column chromatography (2.5 x 14 cm, gradient elution with
hexane-Et0Ac-Et3N 210:20:0.5, 200:50:0.5, 180:60:0.5, 150:70:0.5). The product fractions were
combined, evaporated and dried in a vacuum desiccator over P205 oin to give the trichloroacetimidate
30 as white foam (530 mg, 77%), used without thither purification in the next step.  WO
2009/049370PCT/A U2008/001.535 - 2 6- 3p-cholestanyl
2,3,4,6-tetra-O-benzoyl-a-D-mannopyranosyl-(1-+2)-3,4,6-tri-O-benzoyl-a-Dmannopyranoside (31) 



To a solution of the trichloroacetimidate 30 (260 mg, 0.214 amml) and 3p-cholestano1 (166 mg, 0.428
mmol, 2 eq) in anhydrous DCM (3.8 mL) was added freshly activated, powdered molecular sieves 3A
(50 mg). The mixture was stirred at 0 C for 0.5 h and a solution of TMSOTf (7.7 pL, 0,0428 mmol, 0.2
eq) in anhydrous DCM (0.3 mL) was added clropwise at 0 C. The mixture was stirred at 0C for 1.5 h
and TLC indicated the completion of the reaction, Et3N (150 pL) was added and the mixture was
evaporated onto silica gel and purified by silica column chromatography (2 x 15 cm, gradient elution
with hexane-Et0Ac 210:20, 200:50, 180:60, 180:90) to give the glycoside 31 as white foam (301 mg,
98%). 1H NMR (CDCI3, 400 MHz) 5 8.11-7.28 (m, 35H, Bz), 6.09 (dd or t, IH, 413(11)-H4(II) = 10.3,
JH4(11)-H5(11) = 9.6, He), 5.97-5.87 (m, 3H, H2", H31 and 1445, 5.28 (d, 1H, JTHI-H2 r" 2.2, HI),
5.28 (d, 1H, 411412 = 1.5, HI), 4.69-4.44 (m, 6H, H51, H511, H61 and H615, 4.33 (hr s, 1H, H25, 3.59
(m, IH, OCH-chol), 3.02 (dd, 1H, 412(I1)-H3(11) = 2.9, H311), 1.99-0.47 (m, 3IH, cholestanyl), 0.91 (d,
3H, .1=6.6, cholestanyl-CH3), 0.872 (d, 3H, .1= 6.6, cholestanyl-CH3), 0.867 (d, 3H, J.- 6.6,
cholestanyl-CH3), 0.75 (s, 3H, cholestanyl-C113), 0.65 (s, 3H, cholestanyl-CH3). 33-Cho1estanyl
a-D-mannopyranosyl-(1->2)-o-D-mannopyranoside (32) A solution of 31 (293 mg, 0.203 mmol) in
anhydrous TI-IF (4 rnL) and Me0H (6 mL) was treated with a solution of 11 M Na0Me in Me0H (0.1
mL, 1.1 nunol, 5.4 eq). The mixture was stirred at rt. oln. The suspension was treated with AcOH (50
pL) to give an instant clear solution. AG5OWX8 resin (f1+ form) was added to adjust the pH to 6. The
mixture was filtered and the resin washed with Me0H (2 x 2 inL). The combined filtrate and washings
were evaporated to dryness and dried in vacuum dessicator o/n to give the polyol 32 as a pale-yellow
powder (171 mg, 118%), used without further purification in the next step. 3p-Cholestanyl
2,3,4,64etra-O-sodium sulfonato-a-D-mannopyranosyl-(1-)2)-3,4,6-tri-Osodium
sulfonato-a-D-mannopyranoside (33)  WO 2009/041PCT/AU2008/001535 27 - - toluene, Et0H, DCM
and dried under P205 in a vacuum dessicator for 1 h) was added. The mixture was stirred at 60 C o/n
and cooled to 0 C. 5 M NaOH (794 tiL, 3.969 mmol, 1.4 eq based on 803) and sat. Na2CO3 (2.5 NI,
690 rriL, 1.701 mmol, 0.6 eq based on 803) was added. The colour turned slightly darker
(yellow-orange). The mixture was evaporated to dryness. The residue was dissolved in 4 mL of water
(pH >9) and purified by Rio-Gel P-2 column chromatography (elated with 0.1 M NH4HCO3 at 196
mL/h, 6 min per collection). The product fractions were identified by MBT and CE. Lyophilisation gave
the product 33 as pale-yellow powder (33 mg, 20% for two steps). In NMR (D20, 300 MI-1z) 8 5.27 (s,
1H), 4.98 (s, 1H), 4.81 (s, 1H), 4.64-4.48 (m, 4H), 4.38-4.18 (m, 4H), 4.08-3.85 (m, 4H), 3.50 (m, 11-I,
OCH), 1.75-0.49 (m. 46H, cholestanyl). Example 9.
2,3,4,6-tetra-O-acetyl-a-a-mannopyranosyl-(1-+3)-2,4,6-tri-0-acetyl-a-Dmannopyranusyk(1-).2)-3,4,6-tr
i-0-acelyl-a-D-mannopyranosyl triehloruacetimidate (36) The trisaccharide 3430 was peracetylated
(Ac20, pyridine, DMAP, r.t., 4 days) and purified by flash chromatography (silica gel, hexane-Et0Ac
gradient) to give the peracetate 35 as an oil. Glacial acetic acid (0.65 mmol, 0.038 mL) was added
dropwisc to a solution of ethylendiamine (1.2 mmol, 0.08 mL) in dry TI-IF (15 mL) at 0 C, resulting in
immediate formation of a precipitate, which remains present until aqueous work-up. The peracetate 35
(500 mg, 0.52 rnmol) was added at 0 C and the mixture was stirred 2.5 h at r.t. and stored overnight at
-20 C. TLC (toluene / Et0Ac, 1:2) then showed the absence of the starting material and the presence
of a slower moving product, which appears mostly as an anomeric mixture. The solution was
neutralized by adding acetic acid (0.12 mL) to reach pH 6. The solvent was evaporated under a stream
of air, the residue was dissolved in Et0Ac (100 mL), washed with satd. NaHCO3-solution (3 x 50 mL),
water (3 x 10 mL), brine (30 inL), dried (Na2SO4) and concentrated in vacuo to obtain the herniacetal
as yellow foam (500 mg), used without further purification. The hemiacetal (500 mg, - 0.54 mmol)) was
dissolved in dry DCM (4 mL). K2CO3 (0.95 g, 6.81 annol) and trichloroacetonitrile (0.67 mL, 6.63
mmol) was added at 0 C and stirring continued at r.t. for 120 min. The mixture was directly purified on
a column of silicagel (30 x 2.5 cm, toluene - Et0Ac, I:1 -> 1:2 Et0Ac) and the trichloroacetimidate 36
was obtained as white fluffy powder (300 mg, 65 %), The compound was dried over P205 overnight at
stored at -20 C.  WO 2009/049370PCT/ALI200R/001535 - 28- 313-Choiestanyl
2,3,4,6-tetra-O-acetyl-a-n-man nopyranosyl-(1->3)-2,4,6-tri-O-acetyl-a-Dman
nopyranosyl-(1-4,2)-3,4,6-tri-O-aeetyl-a-D-mannopyranoside (37) The imidate 36 (295 mg, 0.28
mmol), cholestanol (210 mg, 2 eq, 0.56 mmol) and 3 A molecular sieves (100 mg) were stirred in dry
DCM for 0.5 h. A solution of TMS-triflate in dry DCM (0.4 M, 0.21 mL, 0.084 mmol, 0.3 eq) was added
dropwise at 0C and stirring continued for 30 min at r.t. The reaction was quenched by adding Et3N
(0.02 inL) at 0 C (pH 5), diluted with DCM (25 mL), sonicated (3 mm) and decanted. The organic
solution was washed with satd. NaHCO3-solution (3 x 20 mL), the aqueous phase was re-extracted
with Et0Ac (50 mL), washed with brine (20 mL), dried (Na2804) and concentrated in vacuo to afford
the crude glycoside as white solid (564 mg). The product was purified on a column of silica gel (20 x 2
cm, toluene:Et0Ac 3:2 1:1 1:2). The purification gave a mixture fraction A (56 mg, -80 % glycoside)
and fraction B containing pure glycoside 37 as a white solid (170 mg, 58 % yield). 111 NMR (CDC13,
400 MHz) 8 5.26-5.34 (m, 3H, 2 x H4, 1-13), 5.17-5.24 (11, 3H, H21, H311114), 5.28 (dd. 1H, ,Ini.u2 =
2.0, H215, 5,05 (d, 1H, JHI-H2 = 2.0, Ill), 5.02 (d, 1H, H111), 4.93 (d, 1H, iffi.H2 = 2.0, H11), 4.30 (dd,
1H, ima-}461) - -12.7, JI16-115 = 3.9, H6a), 3.97-4.22 (m, 9H, 2 x H6a, 3 x H6b, H31, 3 x H5, 3.95 (dd,
1H, H2), 3.53 (m, 1H, cholestanyl-H3), 2.19, 2.15, 2.14, 2.11, 2.10, 2.08, 2.07, 2.03, 2.03, 2.02, 1.99
(s, 30H, 10 x Ac), 0.55-1.85 (m, 3311, 12 CH2, 9 CH), 0.89 (d, 3H, J= 6.8, cholestanyl-CH3), 0.860 (d,
3H, J = 6.8, cholestanyl-CH3), 0.854 (d, 3H, 1=6.6, cho)estanyl-CH3), 0.80 (s, 3H, cholestanyl-CH3),
0.64 (s, 31-1, cholestanyl-CH3). 



3 P-Cholestanyl a-D-mannopyranosyl-(1-+3)-a-n-mannopyranosyl-(1-r-2)-a-nmannopyranoside (38)
The peracetate 37 (165 mg, 0.127 mmol) was deacetylated according to the general procedure to yield
white crystalline polyol 38 (107 mg, 96 % yield), used without further purification or characterization in
the next step. 33-Choiestanyl 2,3,4,6-tetra-O-sodium
sulfonato-n-D-mannopyranosyl-(1-43)-2,4,6-tri-Osodium
sulfonato-a-D-mannopyranosyl-(1-t,2)-3,4.6-tri-O-sodium sulfonato-ct-Dmannopyranoside (39)  WO
2009/049370PCT/AU241081001535 -29 - Dry polyol 38 (50 mg, 0.058 mmol) was dissolved in dry
DMF (2.9 inL, 0.02 M) and freshly washed and dried S03.pyridine (1:1, 277 rug, 3 eq per
OH-group,1.74 mmol) added. The mixture was stirred for 16 h at 60 C and then was cooled to 0C for
15 min and neutralized by adding ice-cold aqueous Na0H-solution (5 M, 2.1 eq /SO3, 0.731 niL, 3.65
mmol) at 0C in one portion (to pH 12). The suspension was stirred for 15 min at 0 C, diluted with water
(10 rnL) transferred into a 500 mi-round bottom flask and concentrated in vacuo at 40 C. A pale yellow
powder was afforded, which was dissolved in water (10 mt.) obtaining a solution with pH 10. The
solution was set to pH 12 by adding an aqueous solution of NaOH (5 M, 5 drops), dialysed against
water (4 L) using a Slide-A-Lyzere cassette (2000 MWCO, 4-12 mL) for 16 h at U. The dialysis was
continued at 0 C against water (4 L) for 3 d, whereby after each 24 h an aqueous solution of
NR4HCO3 (3 M, 0.6 mi..) was added to the water to set the pH to - 6.5. The desalted solution was
then lyophilized to afford the persulfatc 39 as a white fluffy powder (91 mg, 83 %). NIMR (400 MHz,
D20) 8 5.50 (m, 2 14, 1-11 or 112), 5.23, 5(m, 2 H, HI or H2), 4.12-4.92 (m, 17 H, HI, 1 x H2, 3 x 1-1-3,
3 x H-4, 3 x H-5, 3 H-6", 3 H-6b) 3.80 (m, 1 H, H-3 Choi.), 0.66-2.04 (m, 33 H, 12 CH2, 9 CH), 0.95 (d,
31-1, J = 6.8, cholestanyl-CH3), 0.887 (d, 3H, J= 6.8, cholestanyl-CH3), 0.882 (d, 3H, J = 6.8,
cholestanyl-CH3), 0.85 (s, 3H, cholestanyl-C14.3), 0.70 (s, 3H, cholestanyl-C113). Example 10.
3-Azidopropyl 2,3,4,6-tetra-0-acetyl-a-D-mannopyranosyl-(1-* 3)-2.4,646-0-
acetyl-a-o-mannopyranosyl-(1-. 3)-2,4,6-tri-O-acetyl-a-D-mannopyranosyl-(1-
3)-2,4,6-triO-acetyl-a-D-mannopyranosyl-(1-. 2)-3,4,6-tri-O-acetyl-a-ll-mannopyranoside (41) BF3Et20
(115 mg, 810 gmol) was added to a solution of pentasaccharide peracetate 4028 (500 mg, 324 umol)
and 3-azidopropan-1-ol (98 mg, 972 !Imo in anh. DCE (8 InL). The solution was stirred at 60 C in a
sealed vessel for 2 h, before a further portion of BF3Et20 (115 mg, 810 umol) was added and the
solution was heated for a further 3 h. The solution was cooled to r.t. and poured into a mixture of
crushed ice, NaHCO3 (sat. aq.) and brine. The mixture was extracted with Et0Ac and the organic layer
was further washed with 1:1 brine:NaHCO3 (sat. aq.), and then dried (Na2SO4), evaporated and
co-distilled with anh. toluene. Anh. DCM (5 mL), acetic anhydride (66 mg, 648 primp, Et3N (89 mg,
875 timol) and DMAP (crystal) were added and the solution was stored at -20 C overnight. The
solution was applied directly to a prepared flash chromatography column (17x2 cm silica gel, gradient
elution 60:40 to 75:25 Et0Ae:Hx) to give the glycoside 41 (387 mg, 75%) as an oil, ESMS: 1601.81,
[M-1-NH4]. IH NMR (400 MHz, CDC13) 6: 5.30-5.13  WO 2009/0493711PCT/AU2008/001535 -30 -
(m, 8H). 5.02-4.88 (in, 8H), 4.28-3.75 (m, 20H), 3.49 (dt, IH, T= 9.8, 6,1, OCH2CH2B), 3.42-3,35 (m,
2H, CH2N3), 2.16, 2.14(9), 2.14(7), 2.11, 2.10, 2.09(2), 2.08(8), 2.08(7), 2.08, 2.07, 2.06, 2.05, 2.04,
2.00, 1.99, 1.95 (16s, 16x3H, Ac0x16), 1.89-1.84 (m. 2H, CCH2C). 13C NMR (100 MHz, CDC13)
5:170.4, 170.3, 170.2, 170.1, 169.9, 169.8(2), 169.7(7), 169.6, 169.5, 169.4. 169.3, 169.2, 99.1(2),
99.1(0), 98.8(4), 98.7(7), 98.1, 76.7, 75.0, 74.9, 74.7, 71.0, 70.8, 70.7, 70.0, 69.5, 69.3, 69.2, 68.5,
68.2, 67.2, 66.7, 66.6, 66.0, 65.4, 64.6, 62.4, 62.3, 61.9, 61.5, 47.9, 28.5, 20.7(4), 20.7(2), 20.6(9),
20.6, 20.4(9), 20.4(6), 20.4. 3-Stearamidopropyl
23,4,6-tetra-O-acetyl-a-o-mannopyranosyl-(13)-2,4,6-tri-O-acetyl-a-D-mannopyranosyl-(1-0)-2,4,6-tri-O
-acetyl-a-D-mannopyranosyl-(1-r3)-2,4.6-tri-O-acetyl-a-D-mannopyranosyl-(1-).2)-3,4,6-tri-O-acetyl-a-
D-mannopyranoside (42) The azide 41 (460.5 mg, 291 gmol) was dissolved in THF (10 inL).
Triphenylphosphine, polymer bound (725 mg) was added and the mixture was stirred at room
temperature for I hour. Water (200 gL) was added, and the mixture was stirred at 50 C for 4 hours. The
mixture was cooled, filtered, and the solvent evaporated to give a white solid (APCIMS: 1558.25
[M+11]+). The product was dissolved in DCM (10 mL). Stearoyl chloride (2 equivalents, 580 grno1,
176 mg, 196 gL) was added, followed by triethylamine (2 equiv, 580 gmol, 80 pi), and the mixture was
stirred at room temperature for 6 hours. The solvent was evaporated, and the residue was taken up in
DCM, before being washed with NaHCO3 (sat.), dried (Na2304), and the solvent evaporated. The
crude product was purified by column chromatography (S102: DCM ---> 2% Me0H/DCM) to yield the
amide 42 as a clear oil (232 mg, 44 %, two steps). NMR (400 MHz, CDC13) (3 6.10 (broad m, 11-1,
NH), 5.24-5.09 (m, 8H), 4.96-4.83 (m, 8H), 4.22-3.71 (in, 19H), 3.68 (m, 1H, CH20), 3.40 (m, IN,
CH20), 3.26 (m, 2H, CH2NH), 2.12-2.09 (m, 2H, CH2C0), 2.11 (s, 3H, OAc), 2.10 (s, 6H, OAc), 2.06
(s, 3H, OAc), 2.04 (s, 3H, OAc), 2.03 (s, I2H, OAc), 2.02 (s, 3H, OAc), 2.01 (s, 3H, OAc), 1.99 (s, 6H,
OAc), 1.95 (s, 3H, OAc), 1.94 (s, 3H, OAc), 1.90 (s, 3H, OAc), 1.74 (m, 2H, CH2CH2N), 1.53 (m, 2H,
CH2CH2C0), 1.23-1.16 (m, 28H, CH2), 0.79 (t, 3H, CH3). 3-Stearamidopropyl
a-D-mannopyranosyi-(1-).3)-a-n-mannopyrimosy!-(1->3)-a-Dmanoopyranosyl-(1->3)-a-D-mannopyran
osyl-(1-)-2)-a-D-mannopyranoside (43) 



WO 2009/049370PCT/AI12008/001535 -31 - The amide 42 (231.5 mg) was deacetylated according to
the general procedure to give the polyol 43 (140 mg, 96%) as a white solid that was reacted on without
further purification or characterisation. 3-Stearamidopropyl 2,3,4,6-tetra-0-sodium
sulfonato-a-6-mannopyranosyl-(1-,. 3)-2,4,646- 0-sodium sulfonato-a-n-mannopyranosyl-(1-
3)-2,4,6-tri-O-sodium sulfonato-a-pmannopyranosyl-(1-- 3)-2,4,6-tri-0-sodium
sulionato-a-D-mannopyraltosyl-(1, 2)-3,4,6-tri0-sodium sulfonato-a-n-mannopyranoside (44) The polyol
43 (140 mg, 122 umol) was dissolved in DMF (0.02 M, 6.1 mL). S03.pyridine (3 equiv/OH, 5.83 trunol,
928 mg) was added and the solution was stin-ed at 60 C overnight. The mixture was cooled in
ice-water and 5M NaOH (2.1 equiv/S03.pyridine, 2.45 inL) was added all at once before the solvent
was evaporated. The compound was taken up in 1% Me014 in water and purified on a CI8 SPE
cartridge. The compound was then dialysed over two nights using a 2000 MWCO dialysis cartridge,
before being lyophilised to yield the product 44 (220 mg, 65 A) as a white solid. 1H N1VIR (400 MHz,
D20) 6 5.55 (d, 1H, H-1), 5.53 (d, 1H, H-1), 5.50 (d, 1H, .11,2= 1.8, H-I), 5.49 (d, 1H, H-1), 5.28 (m,
1H), 5.12 (m, 1H), 5.08 (m, 1H), 4.90-4.12 (m, 2811), 3.85 (ddd, HI, J = 6.2, J= 7.0, J= 10.5, C1120),
3.68 (ddd, 1H, J= 6.2, J = 6.2,1= 9.7, CH20), 3.31 (m, 2H, CH2N), 2.29 (t, 2H, 1 = 7.0, CH2C0), 1.88
(t, 2H, J = 6.2, CH2CH2N), 1.62 (m, 2H, CH2CH2C0), 1.31 (m, 28H, CH2), 0.90 (t, 3H, J = 7.0, CH3).
Example 11. 3P-(Prop-2-ynyloxy)eholestanol 3P-cholestanol (1.23 g, 3.16 mmol) was completely
dissolved in anhydrous toluene (7 mL, 045 M) at r.t. Powdered potassium t-butoxide (1.06 g, 9.49
mmol, 3 eq) was addcd in one portion. The mixture was stirred at r.t. for 3 h. A solution of propargyl
bromide (80 wt% in toluene, 0.94 g, 6.32 mmol, 2 eq) was added. The mixture was stirred at r.t. for 3
days. The mixture was diluted with hexane (30 mL) and Et0Ac (10 mL), washed with water (2 x 60 mL)
and brine (60 raL). The aqueous phase was extracted once with Et0Ac (20 mL). The combined organic
phases were dried (Na2SO4), filtered and the filtrate was evaporated onto silica gel and purified by
column chromatography (silica gel 2.5 x 24 cm, gradient elution with hexane 250 mL hexane-Et0Ac
125:5) to give the product as a yellow solid. Recrystallization from Et0Ac (3 mL) gave off-white crystals
(736 mg, 55%). 111 NMR (CDC13, 400 MHz) 54.18 (d, 2H, J = 2.2), 3.45 (m, 11-1), 2.38 (t,  WO
2009(049 370PCD4U2008/001535 1H, ./ = 2.2). 1.99-0.57 (m, 31H), 0.89 (d, 3H, J = 6.6), 0.86 (d, 3H,
J = 6.6), 0.86 (d, 3H, J--- 6.6), 0.79 (s, 3H), 0.64 (s, 311). 3-Azidopropyl
2,3,4,6-tetra-O-acetyl-a-n-rnannopyranosyl-(1-).3)-2,4,6-tri-O-acetyl-a-nmannopyranosyl-(1-r2)-3,4,6-tri
-O-acetyl-a-D-mannopyranoside (45) The peracetate 35 (1000 mg, 1.03 mmol) and 3-azidopropanol
(1.2 eq., 124 mg, 1.24 nunol) was dissolved in dry DCM (5 nth) and then at 0 BF3-etherate (5 eq.,
0.546 mL, 5.17 mmol) was added dropwise and the mixture stirred for 3 h at 60 'C. The reaction was
stopped by adding Et3N (2.2 MI.., 15.5 mmol) at 0 C. The crude reaction mixture was then acetylated
by adding pyridine (1 mL), DMAP (cat.) and Ac20 (0.585 inL) at 0 C and stirring continued o/n at n.
The dark red solution was quenched by adding dry Me0H (5 mL) at 0 C and stirred for 2 h at r.t. After
co-evaporation with toluene (50 mL), the residue was dissolved in Et0Ac (100 mL), washed with satd.
NaHCO3-solution (3 x 20 mL), water (50 mL), the aqueous phase was re-extracted with Et0Ac (3 x 20
ral.), combined with the other organic extract, washed with brine (20 InL), dried (Na2SO4) and
concentrated in vacuo to afford the crude glycoside as a gum (-- 1 g). The crude product was purified
on a column of silica gel (20 x 2cm, toluene - Et0Ac., 2:1 -> 1:1 -? 1:2) and the desired glycoside 45
was obtained as an off-white foam (374 mg, 36 %). 1H NMR (CDC13, 400 MHz) 5.19-5.38 (m, 6H, 3 x
H4, H2II, 1131,H3u1), 5.08 (dd IH, 1.12.4.13= 3.3, H21115, 5.04 (d, 111,       = 1.7, HIni), 4.94 (m, 2H,
H1 ',H-111), 4.31 (dd. 1H, -/E6a-H6b = 12.5, = 4.2, H6a), 3.93- 4.26 (in, 9H, 2 x H6a, 3 x H6b, H21,
11317, H51,H511 or H5m), 3.93 (ddd, 1H, H511 or H5111), 3.82 (dt, 1H, Jgcm. = 10.0, J = 6.6,
0C112), 3.53 (dt, 1H, J = 6.6, OCH2), 3.43 (t, 211, .1 = 6.6, CH2N3), 2.20, 2.161, 2.157, 2.12, 2.11,
110, 2.19, 2.05, 2.04, 2.00 (s, 30H, 10 x Ac), 1.90 (quintet, 2H, 1=6.6, CH2)-
3-{4-(Cholestan-33-y1-oxymethyl)-[1,2,3)triazol-1-yllpropyl
2,3,4,6-tetra-0-acetyl-a-n-mannopyranosyl-(1-3)-2.4,6-tri-O-acetyl-a-p-mannopyranosyl-(1-2)-3,4,6-tri-
O-acetyl-a-D-mannopyranoside (46) 3f3,(Prop-2-ynyloxy)cholestanol (156 mg, 2eq., 0.367 mmol) and
the azide 45 (185 mg, 0.183 mmol) were dissolved in a mixture of DCM / t-BuOH (3 : 2, w/w, 0.4 M,
0.562 mL). To the mixture were added an aqueous solution of CuSO4 (0.3 M, 0.1 eq., 0.061 mL) and a
aqueous solution of sodium ascorbate (1 M, 0.3 eq., 0.055 mL) and the mixture was vigorously stirred 



WO 2009/049370PCT/A112008/001535 -33. without light for 48 h. TLC analysis (toluene : Et0Ac, 1:1)
showed the end of the reaction with the appearance of a more polar product than the starting azide.
The mixture was diluted with DCM (50 mL) and washed with satd. NaHCO3-solution (3 x 30 mL). The
aqueous phase was re-extracted with Et0Ae (3 x 20 mL), organic extracts were combined, washed
with brine (20 mL), dried (Na2SO4) and concentrated in vacuo to afford the crude product as a yellow
foam (475 mg). The crude product was purified on a column of silica gel (25 x 2.5 cm, toluene - Et0Ac,
1:2 -- 1:3 -> 1:4) to yield the triazole 46 as white foam (214 mg, 81 %). 1H NMR (CDC13, 400 MHz) 5
7.76 (s, 1H,---CH), 5.18-5.36 (m, 6H, 3xH4, H211, H31$3111), 5.06 (dd 1H, 1ll2443 = 3.2, 1-12"), 5.02
(d, HI, drHI-H2 = 1.7, HI"), 4.94 (d, 2H, ./HI-H2 = 1.6, H-111), 4.92 (d, Ill, J111-112 = 1.6, H11), 4.71
(s, 2H, OCH2), 4.49 (t, 2H, J= 6.6, CH2N),4.30 (dd, 1H, ./ - H6a-H61; =-11.9 -TH6-115 = 4.0, H6a),
3.96-4.26 (m, 9H, 2 X H6a, 3 x H6b, H21, H311, H51,H511 or H5111), 3.92 (ddd, 1H, 11,511 or
H5115, 3.43 (m, 2H, 0CI-12, H-3 Chol), 2.31 (m, 2H, CH2), 2.19, 2.145, 2.142, 2.11, 2.09, 2.08, 2.06,
2.04, 1.99 (s, 30H, 10 x Ac), 1.90 (quintet, 2H, 1=6.6, CH2), 0.56-2.04 (m, 33 H, 12 CH2, 9 CH), 0.89
(d, 3H, = 6.8, cholestanyl-CH3), 0.858 (d, 3H, J = 6.8, cholestanyl-C113), 0.855 (d, 3H, 1=6.8,
cholestanyl-CH3), 0.79 (s, 3H, cholestanyl-CH3), 0.64 (s, 3H, cholestanyl-CH3).
3-{44Cholestau-313-yl-otymetity1)-[1,2,31triazol-1-y1}propyl
a-D-mannupyranosyl-(1-+3)-a-Dmattnopyranosyl-(1-4.2)-a-D-mannopyranoside (47) Dry peracetate 46
(202 mg, 0.141 mmol) was dcacctylated according to the general procedure to yield the polyol 47 as a
white crystalline solid (138 mg, 97 %), used without further purification or characterization in the next
step. 3-{4-(Cholestan-3f3-yl-oxymethyl)-11,2,31triazol-1 -yl}propyl 2,3,4,6-tetra-O-sodium
sulfonatoa-D-mannopyranosyl-(1-).3)-2,4,6-tri-O-sodium sulfonato-a-D-mannopyranosyl-(1-4,2)-3,4,6-
tri-O-sodium sulfonato-a-D-manuopyranoside (48) Dry polyol 47 (50 mg, 0.049 mmol) was dissolved in
dry DMF (2.45 mL, 0.02 M) and freshly washed and dried S03.pyridine complex (234 mg, 3 eq per
OH-group,1.47 mmol) was added and the mixture stirred for 16 h at 60  C. The reaction mixture was
cooled to 0 C for 15 min, then neutralized by adding ice-cold aqueous NaOH solution (5 M, 2.1 eq;
SO3, 0.617 mL, 3.09 mmol) at 0 C in one portion (to pH 12). The suspension was stirred for 15 min at
0 C, diluted with water (10 mL) and co-evaporated with water (3 x 20 inL) in vacuo at 40 C. The yellow
solid was  WO 2009/049370PCT/4U2008/001535 dissolved in water (9 mL, -) pH 10.5), then the
solution was set to pH 12 by adding an aqueous solution of NaOH (5 M, 5 drops) and dialysed against
water (4 L) for 16 h at r.t. using a Slide-ALyzer(r) cassette (2000 MWCO, 4-12 InL) The dialysis was
continued at 0C against water (4 L) for 2 d, whereby after each 24 h an aqueous solution NI-14HCO3
(3 M, 0.6 mL) was added to the changed water (4 L) to set the pH to 6-6.5. The desalted solution was
then lyophilized to afford the product 48 as a white fluffy powder (94 mg, 94 %). 11-1 NMR (400 MHz,
D20) 5 8.08 (s, IFI, =CH), 5.50 (m, 2 H, 11211, H2111), 5.22, 5(m, 1 H, H111 or 111111), 5.07 (m, [H,
H11), 4.33-4.93 (m, 19 H, H111 or 1-11", 3 x H3, 3 x H4, 3 x H4, CH2N, 4 H6, FI2, OCH2), 4.15 (m, 4
H, 2 x H6, 2 x H-5), 4.02 (m, 1H, H-5), 3.83 (m, IH, OCH2), 3.71 (m, 1H. OCH2), 3.51 (m, I H, H-3
Chol), 2.28 (m, 2H, CH2), 0.62-2.06 (m, 33 H, 12 CH2, 9 CFI), 0.94 (d, 3H, J = 5.8, cholestanyl-CI-13),
0.86 (d, 9H, J = 6.7, cholcstanyl-CH3), 0.70 (s, 3H, cholestanyl-CH3). Example 12. &aryl
3-0-ally1-2,4,6-tri-O-benzoyl-a-D-rnannopyranosy1-(1-. 3)-2,4,6-tri-Obenzoyl-a-n-mannopyranoside
(49) 3-0-al1y1-2,4,6-tri-O-benzoyl-a-D-maimopyranosyl trichloroacetimidatem (0.504 g, 0.744 mmol,
1.05 eq) and benzyl 2,4,6-tri-O-benzoyl-a-D-mannopyranoside (0.413 g, 0.709 mmol) was dissolved in
anhydrous DCM (6.4 mL, 0.11 M). Powdered MS 3k (70 mg freshly activated) were added. The
mixture was stirred at 0 C for 30 min. A solution of TMSOTf (26 tiL, 0.142 mmol, 0.2eq) in DCM (0.6
mL) was added dropwise (final concentration: 1 M). The mixture was stirred at 0 C while the reaction
was monitored by TLC (hexane-Et0Ae = 65:35). After 60 min, the conversion was complete and Et3N
(0.15 mL) was added. The crude mixture was treated with pyridine (0.115 mL, 1.418 mmol, 2 eq) and
benzoyl chloride (0.124 mL, 1.064 mmo1, 1.5 eq). The mixture was stirred at r.t. o/n and filtered. The
solid was washed with DCM (6 x 1 mL) The combined filtrate and washings were evaporated onto
silica gel and purified by column chromatography (silica gel 2.5 x 24 cm, gradient elution with
hexane-Et0Ac 200:20, 210:40, 200:50, 180:60, 170:85) to give pure product 49 as a pale-yellow gum
(0.738 g, 95%). 11-I NIVI. R (CDCI3, 400 MHz) 6 8.20-8.06 (m, 8H, Ph), 7.90-7.80 (m, 4H, Ph),
7.67-7.23 (m, 23H, Ph), 5.98 (dd or t, 1H, 1H3(0..84(1) r= 9.8, J1-14(1)-H5(1) = 9.8, H41), 5.75 (dd Or
t, 11-1, JIB(11)-H4([1) = 9.8, 1r14011-H5(11) = 9.8, F1411), 5.41 (m, IFI, ally1-25, 5.23 (d, 1H, J= 2.0),
5.18-5.15 (m, 2H), 4.87-4.71 (m, 3H), 4.64-4.56 (in, 4H), 4.48 (dd or t, 1H, 1= 12.7, J= 4.9), 4.34-4.27
(M, 2H), 4.22 (dd, 1H, 



WO 21109/049370PC11/AL 2008/001535 - 35 - J= 12.7, J=3.9), 3.87 (dd. 1H, J= 9.8, J= 2.9), 3.74
(dd, 1H, .1= 12.7, J= 5.9), 3.59 (dd 1H J= 12.7, J = 5.9). Benzyl
2,4,6-tri-O-benzoyi-a-0-mannopyranosyl-(1-. 3)-2,4,6-tri-O-benzoyi-a-0- mannopyranoside (50) A
solution of the allyl ether 49 (688 mg, 0.627 mmol) in Me0H (6 niL) and 1,2-dichloroethane (6 mL)
(0.05 M) was treated with solid palladium chloride (25 mg). The mixture was stirred at 70 C (external
oil bath) for 2 h. TLC indicated complete conversion. The mixture was evaporated onto silica and
purified by column chromatography (silica 2.7 x 17 cm, gradient elution with hexaneEt0Ac 200:20,
200:40, 200:50, 210:70, 200:100) to give the alcohol 50 as a colourless gum (0.539 mg, 81%). 111
NMR (CDCI3, 400 MHz) 8 8.18-8.03 (m, 8H, Ph), 7.85-7.81 (m, 4H, Ph), 7.68-7.25 (m, 23H, Ph), 5,97
(dd or t, IH, 1113(11414(1) = 9.8, 11i4(l)-H5(1) = 9.8, H41), 5.68 (dd, 1H, Jlit(1)-H2(1) = 2.0, Jiuman =
2.9, H25, 5.60 (dd or t, 1H, 413(11)414(11) = 9.8,= 9.8, H411), 5.28 (br s, IH, HI"), 5.15 (d, 1H,
Jump-inn = 2.0, HI'), 5.05 (dd, 1H, iH1(11)-F12(11) = 2.0, JH2(IT)-113(TI) = 2,9, H211), 4.77 (d, 1H,
Jgm= 11.7, CH2), 4.65-4.56 (m, 4H, CH2, H6leq, H31 and H615, 4.44 (dd, 1H, Jgern = 12.7, off
15(1)-H6(1)ax = 4.9, HiSlax), 4.34 (m, 1H, H515, 4.32 (dd, 1H, Jgen, = 10.7, ihsno-twin = 2.9, H6115,
4.28 (ddd, 1H, Jusm-mmax = 4.9, JH5(1)-H6(1)C, = 2.9, H51). 4.17 (dd, 1H, H311). Benzyl
2,3,4,6-tetra-O-benzoyV-a-D-mannopyranosyl-(1- 3)-2,44-tri-O-benzoyl-a-Dmannopyranosyl-(1-.
3)-2,4,6-tri-O-benzoyl-a-n-mannopyranoside (51) A solution of the alcohol 50 (424 mg, 0.401 mmol)
and 2,3,4,6-tetra-0-benzoyl-a-Dmannopyranosyl trichloroacetimidate (357 mg, 0.481 mmol, 1.2 eq) in
anhydrous DCM (7.5 mL) was stirred with powdered molecular sieves 3A (50 mg) at 0 C for 1 h. A
solution of TMSOTf (15 p1_, 0.0802 mmol, 0.2 eq) in DCM (0.5 mL) was added dropwise via a
syringe. The mixture was stirred at 0 C for 2 h and TLC indicated complete conversion. Et3N (100 ML)
was added. Pyridine (65 ML, 0.802 mmol) and benzoyl chloride (47 pL, 0,401 nunol) were added. The
mixture was stirred at room temperature o/n and evaporated onto silica gel. Purification by column
chromatography (silica 2.5 x 17 cm, gradient elution with hexanc-Et0Ac 210:30, 200:50, 180:60,
160:80 and 150:100) gave the trisaccharide 51 as a colourless gum (392 mg, 60%). 11-1 NMR
(CDCI3, 400 MHz) 6 8.19-7.89 (m, 16H, Ph), 7.68-7.63 (m, 4H, Ph), 7.61-7.15 (m, 35H, Ph), 6.00 (dd
or t, 1H, 153-H4 = 10.7, 444-H5 - 9.8, H4), 5.98 (dd or t, 1H. JI-11-H4 =' 9.8, 1=9.8, H4), 5.92 (dd  WO
2009/049370PCT/A U2008/001535 -36 - or t, 1H, J= 10.7, 1=9.8, H4), 5.72 (dd, 1H,I-H2 = 2,0,1I12-H3
= 3.9, H2). 5.56 (dd, 1H, 



/112-H3 = 2.9, H3), 5.33 (d, 1H, 1=2.0, H1), 5.26 (dd, 1H, 1=2.0, H2), 5.19 (d, 111,1= 2.0.1= 3.9, H2),
5.16 (d, 1H, 1=2.0, H1), 4.90 (d, 1H, H1), 4.78 and 4.62 (AB quartet, 2H, Jgga, = 11.7, C1-12),
4.65-4.56 (m, 3H), 4.45 (dd, IH, igen, = 12.7. J115-Ho = 3.9. H6), 4.35 (dd, 1H, H3), 4.344.28 (m, 2H),
4.24 (dd, 1H, J= 12.7, ifiS-H6 = 2.9, H6), 4.10 (dt or din, 1H, H5), 4.01 (dd, 1H, J= 12.7, E16), 3.95
(dd, 111, 1145416 = 2.0, H6).  2,.3,4,6-tetra-0-benzoyl-a-D-mannopyranosyl-(1-.
3)-2,4,6-tri-O-benzoyl-a-Dmannopyranosyl-(1-. 3)-2,4,6-tri-O-benzoyl-t-mannopyranose (52) The
benzyl glycoside 51 (385 mg, 0.235 mmol) was dissolved in Me0H (5 rnL) and chloroform (5 mL).
Palladium on charcoal (5%, 538 mg) was added. The mixture was stirred under hydrogen at 100 psi
for 3 days. TLC indicated complete conversion. The mixture was filtered through a plug of Celite and
rinsed with Et0Ac (5 x 1 mL). The combined filtrate and washings were evaporated to dryness,
co-evaporated with DCM (3 rnL) to give the herniacetal 52 as pale-yellow foam (338 mg, 93%), used
without further purification or characterization in the next step.
2,3,4,6-tetra-0-benzoyi-a-n-mannopyranosyl-(1-, 3)-2,4,6-tri-O-benzoyl-a-Dmannopyranosyl-(1-.
3)-2,4,6-tri-O-benzoyl-a-mannopyranosyl trichloroacefamidate (53) The hemiacctal 52 (330 mg, 0.214
rnmol) was dissolved in anhydrous DCM (1.1 mL, 0.2 M). To the solution was added
trichloroacetonitrile (43 gL, 0.427 mmol, 2 eq). The mixture was stirred at 0 C while a solution of DBU
(1.6 pL, 0.05 eq, 0.0107 rnmol) in anhydrous DCM (0.15 mL) was added. The mixture was stirred at 0
C for 4 h and TLC (hexane-Bt0Ac = 65:35) indicated the complete conversion. The crude was
evaporated onto silica gel and purified by silica column chromatography (2 x 14 cm, gradient elution
with hexane-Et0Ac 200:20, 150:30, 120:30, 150:50 and hexane-Et0Ac-Et3N 140:70:0.3) to give the
trichloroacetimidate 53 as white foam (261 mg, 72%) which was used directly in the next step without
further characterization. 33-Cholestanyil 2,3,4,6-tetra-O-benzoyl-a-D-mannopyranosyl-(1-
3)-2,4,6-tri-O-benzoyi-a-Rmannopyranosyl-(1-. 3)-2,4,6-tri-O-benaoyi-a-o-mannopyranoside (54)  WO
2009/049370PCPA U20081001535 -37 - sieves 3A (50 mg). The mixture was stirred at 0 C for 0.5 h
and a solution of TMSOTf (2.7 p.L, 0.0151mmol, 0.2 eq) in anhydrous DCM (0.15 mL) was added
dropwise at 0 C. The mixture was stirred at 0 C for 2 h and TLC indicated the completion of the
reaction. Et3N (150 uL) was added. The mixture was evaporated onto silica gel and purified by silica
column chromatography (2 x 14 cm, gradient elution with hexane-Et0Ac 180:20, 150:30, 120:30,
120:40 and 120:60) to give the glycoside 54 as colourless gum (74 mg, 51%). 1H NMR (CDC13, 300
MHz) 5 8.21-7.15 (m, 50H, 13z), 6.00 (dd Or t, 1H, Jmuu-mu) -- 10.0, ./1140O-H5(11) - 10.0, H4"),
5.93 (dd or t, 111, ..TH3-H4 - 10.0, ..414-H5 = 10.0, Re and Hel), 5.61 (dd, 111, 11-12(1)-113(0= 3.0,
Jui(10-mon = 1.5, 1121), 5.57 (dd. 1H, imummum = 10.0, 412(an-113o1E) = 3.0, H3115, 5.36 (d, 111,
JMOO-142tIO -= 1.5, HI11), 5.26 (dd, 1H, J112(1)413(10 "t- 3.0, H2"), 5.21 (m. 211, Hl i and H2a1),
4.91 (s, 111, HI t"), 4.68-3.90 (rn, 1111), 3.62 (m, 111, OCH-chol), 1.99-0.50(m, 31H, cholestanyl),
0.90 (d, 3H, 1 = 6.9, cholestanyl-C113), 0.87 (d, 3H, 1=6.9, cholestanyl-C113), 0.86 (d, 3H, 1=6.9,
cholestanyl-C113), 0.80 (s, 311, cholestanyl-CH3), 0.65 (s, 3H, cholestanyl-CH3). 313-Cholestany1
a-D-mannopyranosyl-(1-,r3)-a-D-mannopyranosyl-(1-43)-a-omannopyranoside (55) The glycoside 54
(70 mg, 0.0365 mmol) was deacetylated according to the general procedure to give the polyol 55 as
pale yellow powder, used directly in the next step. 3'-Cholestanyl 2,3,4,6-tetra-O-sodium
sulfonato-a-D-mannopyranosyl-(1-+3)-2,4,6-tri-Osodium
sullonato-a-n-manoopyranosyl-(1->3)-3,4,6-tri-O-sodium sultonato-a-Dmaunopyranoside (56) The
above powder (55) was dissolved in anhydrous DMF (1.8 InL, 002 M). S03.pyridine complex (174 mg,
1.096 mmol, 3 eq per hydroxyl, freshly washed with water, toluene, Et0H, DCM and dried under P205
in vacuum dessicator for 1 h) was added. The mixture was stirred at 60 C oln (18 h) and cooled to 0 C.
5 M NaOH was added until pH >10. Et0H (6 mL) was added and the mixture stirred at 0 C for 20 mm.
The precipitate was isolated by centrifugation and evaporated to dryness on a rotary evaporator. The
residue was redissolved in water (1.5 mL). The solution was loaded into a Slide-A-Lyzer(r) dialysis
cassette (2000 IVIWCO, 0.5-3.0 mL capacity). The flask was rinsed with water (2 x 0.5 mi.-) and the
washings were also loaded into the cassette. ODialysis was carried out in 10 L of purified water at
room temperature for 4 h. The water was changed (10 L)  WO 2009/049370PCT/AU2008/001535 



-38 - and dialysis was continued at 0 C o/n. The water was changed (4 L) and dialysis continued for
another day. The slightly yellow solution was removed and lyophilized to give the persulfate 56 as a
slightly orange powder (46.8 mg). II-1 NIVIR (D20, 300 MHz) 5 5,28 (s, 1H), 5.21 (s, 1H), 5.16 (s, 1H),
5.05 (hr s, 111), 4.76 (br s, IH), 4.67-3.88 (m. 16E), 3.53 (m., IH, OCH), 1.82-0.44 (in, 31H,
cholestanyl), 0.74 (d, 3H, cholestanyl-C113), 0.67 (d, 6H, cholestanyl-CH3), 0.65 (s, 311,
cholestanyl-C113), 0.49 (s, 3H, cholestanyl-CH:3). Example 13. 3-Azidopropyl
2,3,4,6-tetra-0-benzoyl-a-D-mannopyranosyll-(1-. 3)-2,4,6-tri-Obenzoyl-a-D-mannopyranosyl-(1-.
3)-2,4,6-tri-O-benzoyl-a-n-mannopyranoside (57) To a solution of trichloroacetimidate 53 (128 mg,
0.0757 mmol) and 3-azidopropanol (15 mg, 0.151 mmol, 2 eq) in anhydrous DCM (2 mL) was added
freshly activated, powdered molecular sieves 3A (50 mg). The mixture was stirred at 0 C for 0.5 h and
a solution of TMSOTf (2.7 ML, 0.015 Immol, 0.2 eq) in anhydrous DCM (0.15 mL) was added dropwise
at 0 C. The mixture was stirred at 0C for 2 h and TLC indicated the completion of the reaction. Et3N
(150 ML) was added. The mixture was evaporated onto silica gel and purified by silica column
chromatography (2 x 14 cm, gradient elution with hexane-Et0Ac 150:20, 150:30, 120:30, 120:40,
120:60 and 120:80) to give the glycoside 57 as coloulrless gum (86 mg, 70%). kli NMR (CDC13, 300
MHz) 5 8.22-7.16 (at, 50H, Bz), 6.02 (dd or t, 1H, 1H3(11)-H4(11) = 10.0, /1-140I)-HSO1) = 9.5, H4"5,
6.00 (dd or t, 1H, 1H3M-54(1) = 10.0, /114(041.50) = 9.5, H41), 5.96 (dd or t, 111, 1H3(111)-H4(111) =
10.0, 1114(111)-H5(111) = 9.5, He), 5.69 (dd, IH, 1}{2(o_H3() = 3.2, 1w(,111-1-12(1I) = 1.6, 1121),
5.59 (dd, IH, 11-(3(110-114(fil) = 10.3, iii2(I11)-H3(111) = 3.2, H31"), 5.37 (d, 1H, Atoro-Fum = 2.4,
HI"), 5.29 (dd, 111, 411(1D-H2(lr) = 1.6, Jmun.inp = 2.4, H2"5, 5.23 (dd, 1H, 1111(111)-H2011) = 1.6,
H2"), 5.09 (d, 1H, Jium-tizm = 1.6, Hit), 4.94 (d, 1H, Al(111)-H2(111) = 1.6, Hi"), 4.71 (dd, 1H, 1gtrtl =
11.9, J= 2.4, H6), 4.60 (dd, 1H, 1=11.9, 1=2.4, H6), 4.58 (dd, 1H, H31), 4.50 (dd, IH, 1=4,8, H6), 4.38
(dd, 1H, J1-12(11)-H3(11) = 3,2, H3"), 4.34-4.22 (m, 3H), 4.14-3.94 (m, 3E1), 3.91 (dt, 111, 1g em =
9.5, 1=6.4, 1=6.4, OCH2), 3.59 (dt, 1H, 1=6.4, 1=6.4, OCI-12), 3.44 (t, 211, 1=6.4. NCH2), 1.91
(quintet, 211, J= 6.4, CH2). 3-{4-(Cholestan-313-yl-oxymethyl)- [1,2,3
)propyl2.3,4,6-tetra-O-benzoyl-a-D- manoopyTanosyl-(1-+
3)-2,4,6-tr1-0-benzoyl-a-D-mannopyranosyl-(1- 3)-2,4,6-tri-O-berizoyla-D-mannopyranoside (58)  WO
2009/049370PCTIAU2008/001535 - 39 - To a mixture of 57 (81 mg, 0.0497 mol),
3B-(prop-2-yny1oxy)cholestanol (43 mg, 0.0994 mmol, 2 eq) in DCM (64 !IL) and t-butanol (60 nL) (0.4
M) was added a solution of CuSO4 (0.3 M in water, 33 pi., 0.00994 mmol, 0.2 eq) and a solution of
sodium ascorbate (1M in water, 20 uL, 0.0199 mmol, 0.4 eq). The mixture was vigorously stirred at r.t.
for 3 days. The mixture was evaporated onto silica gel and purified by silica column chromatography (2
x 14 cm, gradient elution with hexane-Et0Ac 170:20, 150:30, 120:30, 120:40, 120:60, 120:80 and
100:100) to give the triazole 58 as a colourless gum (74 mg, 72%). 11H NMR (CDC13, 300 MHz) 8
8.19-7.88 (m, 16H, Bz), 7.69-7.15 (m, 35H, Bz and triazole-CH), 5.99 (dd or t, 1H, J}3.H4 = 9.9, .44..fis
= 9.9, H4), 5.98 (dd or t, 1H, J = 9.9, J = 9.9, H4), 5.94 (dd or t, 1H, H4), 5.66 (dd, 1H, JH2(1)-H3(1) =
3.1, ini(0-112(o = 1.6, H21), 5.57 (dd, 1H, 413011)-114(111) = 1 0.0, 412(111)-H3(111) = 3.1, H3111),
5.36 (d, 1H, JH I (II)-H2(II) =1.6, HO), 5.28 (dd, 1H, oTH2(11)-F13(11) = 3.1, H211), 5.21 (dd. IH,
4nain-it2mn = 1.6, H2111), 5.04 (d, 1H, H11), 4.94 (cl, 1H, H1111), 4.70 (s, 211, OCH2), 4.70-3.92 (m,
11H), 3.84 (dt or ddd, 1H, iv.= 9.9, J= 6.3,J= 6.3, OCH2), 3.50 (dt or ddd, 11-1, 1= 5.5,J= 5.5, OCH2),
3.37 (m, 1H, OCH-chol), 2.26 (m, 2H, CH2), 1.99-0.53 (m, 31H, cholestanyl), 0.90 (a, 3H, --= 6.8,
cholestanyl-CH3), 0.87 (d, 3H, J= 6.8, cholestanyl-CH3), 0.86 (d, 3H, J= 6.8, cholestanyl-CH3), 0.76
(s, 31-1, cholestanyl-CH3), 0.64 (s, 3H, cholestanyl-CH3).
3-{4-(Cholestan-313-y1-oxymethy1)-11,2,31triazol-1-yl}propyl
a-D-mannopyranosyl-(1-0)-a-Dmannopyranosyl-(1->3)-a-D-mannopyranoside (59) The perbenzoate
58 (70 mg, 0.0341 mmol) was dissolved in anhydrous THE (2 mL) and Me0H (2 mL). The mixture was
treated with a solution of 11M Na0Me in Me0H (0.2 mL, 2.2 mmol). After stirring at r.t for 2 days, the
white suspension was neutralized by addition of AG5OWX8 resin (H- form). The clear solution was
separated from the resin by filtration. The resin was washed with Me0H (3 x 2 mL). The combined
filtrate and washings were evaporated to dryness and dried in vacuum dessicator under P205 In to
give the pcilyol 59, used directly in the next step.
3-{4-(Cholestan-3p-yl-oxymethyl)-[1,2,3)triazol-1-y1}propyl 2,3,4,6-tetra-O-sodium
sulfonatoa-D-mannopyranosyl-(1-).3)-2,4,6-tri-O-sodium sulfonato-a-D-mannopyranosyl-(1-).3)-3,4,6-
tri-O-sodium sulfonato-a-D-mannopyranoside (60)  WO 2009/049370PCT/AU2008/001535 



-40 - under P205 in vacuum dessicator for 1 h) was added. The mixture was stirred at 60 C o/n (19 h)
and cooled to 0 C. 5 M NaOH was added until pH >10. Et0H (6 it-IL) was added and the mixture stirred
at 0 C for 20 min. The precipitate was isolated by centrifugation and was washed with Et01-1 (1 mL)
and re-dissolved in water (1.5 mL). The orange solution was loaded onto a Waters(r) CIS SPE (200
mg, preconditioned by gravity elution with Me011, Me0H-H20 50:50, 10:90, 5:95 and 1:99, 3 tnL each)
and eluted with Me0H-H20 (1:99). The product fractions were loaded into a Slide-A-Lyzer(r) dialysis
cassette (2000 MWCO, 0.5-3.0 mL capacity). Dialysis was carried out in 10 L of purified water at r.t.
for I day. The water was changed (10 L) and dialysis was continued at 0 C for another day. The slightly
yellow solution was removed and lyophilized to give the persulfate 60 as a slightly yellow powder (43
mg, 62%). IH NTMR (D20, 300 MHz) 6 7.92 (s, IH, triazole), 5.27 (d, LH, .1= 1.8), 5.20 (d, 1H, I= 1.4),
5.04 (m, 1H), 4.89 (br s, 1H), 4.72 (m, IH), 4.65-3.28 (m, 23H), 2.07 (m, 2H, CH2), 1.83-0.45 (m, 31H,
cholestanyl), 0.73 (d, 3H, J= 6.4, CH3), 0.66 (d, 611, J= 6.4, 2xCH3), 0.63 (s, 3H, CI-13), 0.49 (s, 3H,
CH3). Example 14.
2,3,4,6-tetra-0-acetyl-a-D-glueopyranosyl-(1->4)-2,3,6-tri-O-acetyi-a-n-glucopyranosyl-(1->4)-2,3,6-tri-
O-acetyi-a-D-glucopyranosyl-(1-,4)-1,2,3,6-tetra-O-acetyl-o-glucopyranose (61) Dry maltotetraose (502
mg, 0.753 mmol) and DMAP (cat.) was dissolved in dry pyridine (10 rilL) then at 0C a solution of Ac20
(2.8 g) in pyridine (5 mL) was added drop-wise at 0 C, stirred for 4 h at 0 C and left for 48 h at -20 C.
The reaction was not completed, therefore additional Ac20 (1 g, mmol) was added at 0 C and after 16
h at r.t., the reaction was quenched by adding dry Me0H (10 mL) at 0C and stirring continued for 2 h at
r.t. The solution was co-evaporated with toluene (3 x 30 mL) to give the peracetate 6135 as white solid
(920 mg, 97 %). 2,3,4,6-tetra-0- acetyi-a-n-glu
copyranosyl-(1-4)-2.3,6-tri-O-aceryl-a-D-giucopyranosy!-
(1-$0-2,3,6-tri-O-acetyl-a-D-glucopyranosyl-(1-$4)-2,3,6-tri-O-acetyl-a-n-glucopyranosyl
trichloroacetimidate (62) To a solution of ethylenediamine (1.66 mmol, 0.11 mL) in dry TI-IF (15 mL),
glacial acetic acid (0.90 mmol, 0.053 tnL) was added drop-wise at 0 C resulting immediate formation of
a precipitate, which remains present until aqueous work-up. The peracetate 61 (900mg, 0.717 mrnol)
was added at 0 C and the mixture was stirred 2 h at r.t. TLC (toluene / Et0Ac, 1:2) then showed  WO
2009/049370PCT/A112008/001535 -4 1 - the absence of the starting material and the presence of a
slower moving product, which appears mostly as an anomeric mixture. The solution was neutralized by
adding acetic acid (0.15 mL) drop-wise to reach pH 6. The solvent was blown out with a stream of air,
the residue was dissolved in Et0Ac (100 tnL), washed with satd. NaFICO3-solution (3 x 50 rnL), water
(3 x 10 mL), brine (30 mL), dried (Na2SO4) and concentrated in vacuo to give the hemiacetal as a
yellow foam (830 mg). The dry hemiacetal (830 mg, 0.684 mmol) was dissolved in dry DCM (5 inL),
K2CO3 (1.20 g, 8.60 mmol) and trichloroacetonitrile (0.849 trtL, 8 40 trunol) was-added at 0 it and
stirring continued at r.t. for 2h. The mixture was purified on a column of silica gel (20 x 1.5 cm, toluene
- Et0Ac, 1:2    Et0Ac, containing 0.2 % (v/v) Et3N) and the desired trichioroacetimidate 6235 was
obtained as white fluffy powder (795 mg, 86 %). The compound was dried over P205 over-night and
stored at - 20C. Choiestanyl
2,3,4,6-tetra-0-acetyl-a-D-glucopyranosyl-(1--)4)-2,3,6-tri-O-acetyl-a-D-glucopyranosyi-(1-4)-2,3,6-tri-O
-acetyl-a-n-glucopyranosyl-(1-4)-2,3,6-tri-0-acetyl-P-D-glucopyranoside (63) The trichloroacetimidate
62 (300 mg, 0.221 rimml), cholestanol (2 eq, 172 mg, 0,442 mmol) and 3 A molecular sieves (100 mg)
were stirred in dry DCM (1.5 mL) for 0.5 h. A solution TMS-triflatc in dry DCM (0.5 eq., 0.4 M, 0.275
mL, 0.11 mmol,) was added dropwise at 0 C. After 30 mm at r.t. another portion of TMS-triflate in dry
DCM (0.36 eq., 0.4 M, 0,2 mL, 0 08 mmol) was added and stirring continued for 30 min at r.t. The
reaction was quenched by adding Et3N (0.025 mL) at 0 C for 10 min, filtered through a plug of celite
(0.5 cm), washed with DCM (5 x 25 mL) and Et0Ac (3 x 25 mL). Both organic phases were washed
separately with satd. NaHCO3-solution (3 x 25 mL) and brine (25 mL). Aqueous extracts were
combined and re-extracted with Et0Ac (3 x 30 niL), washed with brine (30 InL), combined with the
other organic extracts, dried (Na2SO4) and concentrated in vacuo to afford the crude yellow foam (480
mg). The product was purified on a column of silica gel (30 x 5 cm, toluene : Et0Ac 3:2 1:! 1:2 Et0Ac,
containing 0.2 % Et3N (v/v)). The purification resulted in the desired 13-linked glycoside 63 in fraction
A as a white foam (81 mg, 23 %) and fraction B containing 77% partially deacetylatcd a-linked
glycoside and 23 % partially deacetylated 13-linked glycoside (118 mg). Ili NlvER (CDC13, 400 MHz) 5
5.24-5.45 (m, 7H, 3 x H1,4 x H3), 5.08 (t, 3H, JH3-114 = 4144(5 9.80, H4",) 4.86 (dd, 1H, = 4.1,  WO
2009/049370PCT/A112008/001535 - 42- 



1H2-1-13 = 10.4, H21115, 4.70-4.80 (m, 3H, 3 x 112). 4.63 (d, III, 411-H2 = 7.7, H15, 4.33-4.54 (m,
4H, 4 x H6), 186-4.31 (m, 10 H, 3 x H4, 3 x H5, 4 x H6), 3.70 (ddd, 1H, H55, 3.56 (m, 1H,
cholesteryl-H3), 2.20, 2.19, 2.16, 2.11, 2.07, 2.04, 2.03, 2.02, 2.015, 2.010. 2.00, 1.99 (s, 39H, 13 x
Ac), 0.55-2.00 (in, 33H, 12 CH2, 9 CH ), 0.90 (d, 3H, J=6.6, cholestanyl-CH3), 0.871 (d, 3H, 1=6.6,
cholestanyl-CH3), 0.867 (d, 3H, 1=6.6, cholestanyl-CH3), 0.78 (s, 3H, cholestanyl-CH3), 0.65 (s, 3H,
cholestanyl-CH3). 313-Cholestanyl
a-o-glucopyranosyl-(1-3.4)-a-o-glueopyranosy1-(1-04)-a-D-giucopyranosyl(1-*4)-13-o-giucopyranoside
(64) The peracetate 63 (75 mg, 0.047 mmol) was deacetylated according to the general procedure to
yield the polyol 64 as a white solid (48 mg, 98 %), used without further purification or characterization
in the next step. 30-Cholestanyl 2,3.4,6-tetra-0-sodium sulfonato-a-13-glucopyranosyl-(1-)4)-
2,3,6-tri-Osodium sulfonato-a-D-giocopyranosyt-(1-)4)-2,3,6-tri-O-sodium
sulfonato-a-Dgiucopyranosyl-(1-4)-2,3,6-tri-O-sodium sulfonato-P-D-glucopyranoside (65) The polyol
64 (48 mg, 0.046mmol) was dissolved in dry DIMF (2.3 mL, 0.02 M) and freshly washed and dried
S03.pyridine complex (285 mg, 3 eq per OH-group,1.79 mmol) added and the mixture was stirred for
16 h at 60 C. The reaction mixture was cooled to 0 C for 10 min, then neutralized by adding ice-cold
aqueous NaOH solution (5 M, 2.1 mil SO3, 0.752 mL, 3.76 mmol) at 0C in one portion (to pH 12). The
suspension was stirred for 15 min 0 C, diluted with water (10 mL) and concentrated in vacuo at 40 C.
A pale yellow powder was afforded, which was dissolved in water (10 mL) obtaining a solution with pH
11.5. The solution was set to pH 12.5 by adding a aqueous solution of NaOH (5 M, 5 drops) and
dialyzed against water (4 L) using a Slide-A-Lyzer(r) cassette (2000 MWCO, 4-12 mL) for 16 h at r.t.
The dialysis against water (4 L) was continued at 0 "C for 3 d, whereby the water was changed after
each 24 h, as well as an aqueous solution NR4HCO3 (3 M, 0.6 rnL) was added to the water to set pH -
6.0-6.5. The desalted solution was then lyophilized to afford the persulfate 65 as a white fluffy powder
(97 mg, 89 %). NIVIR (400 MHz, D20) 5 5.72 (d, 1 H, JUI-112 = 3 .3, 1H1), 5.69 (d, 1 H, 4{1-142 = 3.6,
HI), 5.59 (d, 1H, 1111-H2 = 3.6, HI), 5.10 (d, 1H, = 4.8, H11), 4.19-5.02 (m, 231-1, 4 x H2, 4 x H3, 4 x
HA. 3 x H5, 8 x H6), 4.14 (m, 1H, H55, 3.85 (m, 1 H, H-3 Chol.), 0.63-2.06 (m, 33 H. 12 CH2, 9 CFI),
0.95  WO 2009/049370PCT/AU2008/001535 - 43 - (d, 311, J= 6.5, cholestanyl-CH3), 0.885 (d, 3H. J
6.6, cholestanyl-CH3), 0.882 (d, 3H, J= 6.6, cholestanyl-CH3), 0.85 (s, 3H, cholestanyl-CH3), 0.70 (s,
3H, cholestanyl-CH3). Example 15.
2,3,4,6-tetra-O-benzoyl-a-D-glueopyranosyl-(1-44)-2,3,6-tri-O-benzoyl-a-n-glueopyranosyl-(1->4)-2,3,6
-tri-O-benzoyl-a-P-giueopyranosyl-(1--/.4)-1,2,3,6-tetra-O-benzoyl-D-glueopyranose (66) 04 syrup (1.8
g, lyophilized, containing - 72 % Maltotetraosc (w/w), - 1.94 mmol), and DMAP (75 mg) was dissolved
in dry pyridine (36 mL) and at 0 C a solution of benzoyl chloride (94.7 mato', 11 mL) in pyridine (8 mL)
was added dropwise and stirring continued at r.t. for 16 h. The mixture was quenched by adding Me0H
(50 mL) at 0 C and stirring continued for 2 h. The mixture was co-evaporated with toluene (3 x 50 mL)
to afford a yellow syrup. The syrup was suspended in Et0Ac (150 mL), washed with satd sodium
bicarbonate solution (5 x 50 mL), aqueous HC1 (5%, 5 x 50 mL), and water (5 x 50 mL).The aqueous
phase wase re-extracted with Et0Ac (2 x 50 mL), combined with the main organic extract, washed with
brine (50 rnL), dried (Na2SO4), filtered and concentrated in vacuo . To remove most of the aromatic
impurities, the syrup was washed with boiling n-hexane (5 x 50 mL), sonicated and dried at
high-vacuum ()in to yield a mixture of perbenzoylated maltooligosaccharides as slightly beige foam
(6.0 g). The residue was dissolved in a minimum volume of a mixture of toluene / ethylacetate (15:1,
25 zuL) at 50 C and applied on a column of silica gel (21 x 5.5 cm, preconditioned with toluene) eluting
with a gradient of toluene / ethylacetate 15:1, - 1 column volumes) to 10:1(1.5 column volumes ) to 5:1
(1.5 column volumes). Fractions were checked on TLC by UV and chemical staining and pure fractions
of maltotetraose perbenzoate were combined, concentrated in vacuo and dried at high-vacuum to yield
the pure product 66 as a white foam (3.04 g, 76 %, based on 72 % maltotetraose in dry syrup).
1H-NMR shows the presence of a anomeric mixture (a ;f3= 1: 1) and full benzoylation of all OH-groups
(purity >95 %) 1H NMR (400MHz, CDCI3): fl-anomer: 8.26-7.09 (m, 65H, 13 x Bz), 6.33 (d, 1H,
JR0-2(1) = 7.5, Hi'). 6.19 (dd or t, 1H, J2(IV)-3(IV) = 10.2, J3(1V0-mly) = 10.2, H3w), 6.07 (dd, lH,
drzon-gin = 10.2, J3(II)4(11) =. 8-9, H315, 5.96 (dd, 1H, a12urn-3run = 10.2, J3(M)4(III1 = 8.2,
H3111:). 5.83 (d, 1H, flov)-2V)= 4.1, Hliv), 5.82 (dd or t, 1H, J2(1)-30) = 6.8, = 8.2, H3I), 5.76 (dd or t,
1H, i4ov)-sov) = 9.6, H4Iv), 5.71 (d, IH, finn-zun = 4.1, H111), 5.69 (d, 1H, 11(11)-2(111) = 4.1, HI"),
5.65 (dd. 1H, H2I), 5.34 (dd, IH, H2Iv5, 5.20 (dd, 1H, H215, 5.14 (dd, 1H, H2115, 5.03-4.22 (m, 1514,
3 x H4 at 4.70, 4.52 and 4.40 ppm, respectively, and 4 x H5 and 8 x 116). Nose:  WO
2009/049370PCT/AU2008/001535 -4 4 - assignment for sugar rings II and III were ambiguous. a-
omer: 6.84 (d, 1H, JI(I)-2(1) = 3.6, H11), 5.46 (dd, 1H, inn-20) = 10.2,12(n-3m = 3.6, H21).
2,3,4,6-tetra-O-benzoyll-a-D-glueopyranosyl-(1-$4)-2,3,6-tri-O-benzoyl-a-n-glueopyranosyl(1-)4)-2,3,6-
tri-O-benzoyi-a-D-glueopyranosyl-(1-4)-2,3,6-tri-O- benzoy143-ngiucopyranosyi azide (67) 



The perbenzoate 66 (500 mg, 0.235 mmol) was dissolved in dry DCM (2 nth) then at 0 C a solution of
30 % HBr in acetic acid (0.5 mL) was added and stirred under Ar for 2 h. The reaction was quenched
by pouring the solution onto ice-water-DCM (100 mL), the organic phase was washed with ice-water (3
x 50 mL), satd. NaHCO3-solution (3 x 30 mL), brine (25 mL), dried (Na2SO4) and concentrated in
vacuo at r.t. to afford the crude bromide. The crude bromide was dissolved in chloroform (2 mL), then
NaN3 (130 mg, 2 mmol), tetrabutylammonium bromide (129 mg, 0.4 mmol), and finally a satd.
NaHCOrsolution (3.5 rnL) was added and stirred vigorously at r.t. for 24 h. The solvent was blown out
with a stream of air. The residue was then dissolved in Et0Ac (10 mL), washed with water (3 x 50 mL),
satd. NaHCO3-solution (4 x 25 inL) The aqueous phase was re-extracted with Et0Ac (2 x 50 inL),
organic extracts were combined, washed with brine (2 x 25 mL), dried (Na2SO4) and concentrated in
vacuo. The glycosyl azide 67 was obtained as a yellow foam (466 mg, 97 %), used without further
purification in the next step. 'ET NNW (CDC13, 400 MHz) 8 7.03-8.24 (m, 65 H, 13 x Bz), 6.10 (dd, 1H,
= 10.4, 413,114 9.9, H31111,) 5.99 (dd, 1H, 412-H3 = 10.1, /H3-134 8.7, H3111), 5.84 (dd, 111,
iH2-143 = 9.9, 412-th =- 8.2, H3,1), 5.75 (d, 111, Jm.H2 = 3.9, HID"), 5.67 (m, 2H, H3, Hen), 5.63 (d,
1H, Jni.u2 = 4.1, H1111), 5.58 (d, 1H, itu-n2= 3.9, HI"), 5.26 (dd,1H, fit2-113 = 9.2,H2),5.10(dd,1H" =
4.1, J142-113 = 10.4, H21115, /1-12-H3 = 10.1,1121111),5.04(dd, 5.20 (dd, 1H, J111412 =
IH,H211),4.98(dd, 8.4, 1H, 416b-H5 = 2.1, ilt5bH6a42.0, H6b), 4.88 (d, IH, JHI.H2= 8.4, H1), 4.82 (dd,
111, /146b-H5 -= 1.7,  ili6b116a = -12.0, H6b), 4.67-4.76 (m, 2H, H-6a, H-6b), 4.53-4.63 (m, 2H, H-6a,
H-6b), 4.30-4.47 (m, 7H, 3 x H4, 2 x H6, 2 x H5), 4.10-4.21 (m, 2H, 2 x 115).
4-(Cholestan-38-yi-oxymethy1)[1,2,31Itriazo1-1-y1
2,3,4,6-tetra-O-benzoyl-a-D-glucopyranosyl(1-4)-2,3,6-tri-O-benzoyl-a-6-glueopyranosyl-(1->4)-2,3,6-tr
i-O- benzoyl-a-Dglueopyranosy1-(1-4)-2,3,6-tri-O-benzoy1-84)-glucopyranoside (68)  



WO 2009/049370PCT/AL 2008/001535 - 45- 313-(Prop-2-ynyloxy)cholestanol (84 mg, 2eq., 0.196
nunol) and the azide 67 (200 mg, 0.098 mmol) was dissolved in a mixture of DCM / t-BuOH (3:2, w/vv,
0.21 M, 0.200 inL). An aqueous solution of CuSO4 (0.3 M, 0.1 eq., 0.033 mL) and an aqueous solution
of sodium ascorbate (1 M, 0.3 eq., 0.029 mL) were added and the mixture was vigorously stirred
without light for 48 h. TLC analyses (toluene : Et0Ac, 1:1) showed the end of the reaction with the
appearance of a more polar product than the starting azide. The mixture was diluted with DCM (100
mL), washed with satd. NaHCO3-solution (3 x 50 mL).T`he aqueous phase was re-extracted with DCM
(3 x 20 mL), organic extracts were combined, washed with brine (50 mL), dried (Na2SO4) and
concentrated in vacua to afford the crude product as a yellow foam (279 mg). The crude product was
purified on a column of silica gel (30 x 5 cm, toluene - Et0Ac, 7:1 -> 5:1 -> 3:1) to give the triazole 68
as a slightly yellow foam (153 mg, 63 %). NMR (CDC13, 400 MHz) 6 7.05-8.24 (m, 65 H, 13 x Bz),
6.14 (d, 1H, 411412 = 8.9, HI'), 6.11 (dd, IH, 1H2-H3 = 10.6, 413-H4 9.8, 1131111), 6.00 (dd, 1H,
1112-H3 -t 10 .1 3H3-H4 = 8.6, H3I11), 5.86 (m, 2H, H31, Hl"), 5.76 (d, 1H, JRI-H2 = 3.8, HI"), 5.64-
5.71 (m, 3H, H1111,H21, H4u11), 5.63 (d, 1H, -TH1-H2 = 3.8, HI"), 5.26 (dd, 1H, H211n), 512 (dd,
111, orEit-H2 = 3.8, H215, 5.08 (dd, 1H" 1f12-113 - 9.8, 1125, 4.98 (dd, IH, 4166-H5 - 1 .71 J116bH6a
- -12.5, H6b), 4.87 (dd, 1H, H6b), 4.69-4.77 (m, 2H, H6a, H6b), 4.53-4.66 (m, 4H, 2 x H6, 00112, H41),
4.294.50 (m, 7H, 2 x 114, 2H6,3 x 11-5), 4.18 (m, IFI, 115), 4.104.21 (m, 2H, 2 x H5), 3.26 (m, 111,
H-3 Choi), 0.52-2.00 (m, 33 II, 12 C1-12, 9 CH), 0.90 (d, 3H, J= 6.5, cholestanyl-CH3), 0.869 (d, 3H,
1=6.7, cholestanyl-CH3), 0.864 (d, 3H, 1= 6.6, cholestanyl-C1-13), 0.77 (s, 3H, cholestanyl-CH3), 0.65
(s, 31-1, cholestanyl-CH3). 4-(Cholestan-313-y1-oxymethyl)[1,2,31triazol-1-y1
a-D-glucopyranosyl-(1-44)-a-ngincopyranosyl-(1-)4)-J -deoxy43-D-glucopyranoside(69) The
perbenzoate 68 (95 mg, 0.038 mmol) was dissolved in mixture of Me0H THE (4:1 (w/w), 7.5 InL) then
at 0 C a solution of Na0Me in Me0H (11 M, 0.040 niL) was added and stirring continued at r.t. After 16
h still partially benzoylated compounds were present (TLC: Me0H : Et0Ac, 3:1), so more Na0Me in
Me0H (11 M, 0.040 mL) was added and stirring continued for another 3 h. The solution was
neutralized by adding strongly acidic cation exchange resin (BioRad AG-X8, Fr) to adjust the pH to 7,
before the solution was filtered, washed with 1v1e0H (5 x 20 mL) and concentrated in vacuo, The
residue was purified on a column of silicagel (15 x 1 cm,  WO 2009/049370PA112008/001535 - 4 6-
Et0Ac,Me0H - Et0Ac, 3:1 - Me0H, containing 0.2% Et3N) to yield the polyol 69 as a white solid (47 mg,
100%). 4-(Cholestan-3-yl-oxymethyl)[1,2,3ltriazol-1-yl 2,3,4,6-tetra-O-sodium
sulfonato-a-oglueopyranosyl-(1-44)-23,6-tri-O-sodium
sulfonato-a-1-glucopyranosyl-(1-4)-1-deoxy2,3,6-tri-O-sodium sulfonato-Prb-glucopyranoside (70) The
polyol 69 (45 mg, 0.040nunol) was dissolved in dry DIME (2 mL, 0.02 M) and freshly washed and dried
S03.pyridine complex (248 mg, 3 eq per OH-group,1.56 mmol) added and the mixture was stirred for
16 h at 60 C. The reaction mixture was cooled to 0C for 10 ruin, then neutralized by adding ice-cold
aqueous NaOH solution (5 M. 2.1 eq/ S03, 0.656 mL, 3.28 mmol) at 0C in one portion (to pH 12). The
suspension was stirred for 15 min at 0 C, diluted with water (20 mL) and concentrated in vacua at 40
C. The solid was dissolved in water (11 nth) obtaining a solution with pH 10.5. The solution was set to
pH 12 by adding an aqueous solution of NaOH (5 M, 5 drops) and dialyzed against water (4 L) using a
Slide-A-Lyzer(r) cassette (2000 MWCO, 4-12 mL) for 1611 at r.t. The dialysis was continued at 0 C
against water (4 L) for 3 d, whereby the water (4 L) was changed after each 24 h as well as a aqueous
solution NE14HCO3 (3 M, 0.6 mL) was added to the water to set pH - 6.0-6.5. The desalted solution
was then lyophilized to afford the persulfate 70 as white fluffy powder (80 mg, 82 %). H NMR (400
MHz, D20) 8 8.31 (s, IH, =CH), 6.25 (d, 1 H, 41E-H2 = 6.9, 1H, HI 5, 5.70 (m, 2 H, 2 x HI), 5.65 (d, 1H,
/HI-H2 = 3.6, HI), 4.72-5.03 (m, 11H, 4>< H2, 4x H3, 1141m, OCH2), 4.13-4.69 (m, 15 H, 3 x H4, 4 x
H5, 8 x H6), 3.58 (m, 1 H, H-3 Chol.), 0.63-2.05 (m, 33 H, 12 CH2, 9 CH), 0.95 (d, 3H, J = 6.3,
cholestanyl-CH3), 0.87 (d, 6H, 2 x cholestanyl-C113), 0,84 (s, 3H, ciaolestanyl-CH3), 0.70 (s, 3F1,
cholestanyl-CH3). Example 16.
2,3,4,6-tetra-0-acetyl-a-b-glucopyranosyl-(1-)4)-2,3,6-tri-O-acetyl-a-pglueopyranosyl-(1-4)-2,3,6-tri-O-a
cetyl-a-D-glueopyranosyl bromide (72) Maltorriose peracetate (71)36 (200 mg, 207 umol) was taken
up in DCM (1 mL) and 33% HBWHOAc (0.7 inL) at 0 C. The mixture was stirred at 0 C for four hours.
The solution was diluted with DC.'M and washed with ice-water (x2), NaHCO3 (sat.) (x2) and brine
(x1), before being dried (Na2SO4) and the solvent evaporated to yield the bromide 72 as white solid
which was reacted on without further purification or characterisation.  WO 2009/049370Pel
/AU2008/001535 



4 7 - 2,3,4,6-tetra-O-acetyi-a-n-glucopyranosyl-(1--).4)-2,3,6-tri-O-acetyl-a-D-glueopyranosy;-
(1-o4)-2,3,6-tri-O-acetyl-f3-D-giueopyranosyl azide (73) The bromide 72 (-200mg) was taken up in a
mixture of Et0Ac (5 mL) and NaHCO3 (sat.) (5 mL). NaN3 (500 mg) was added, followed by Bu4NBr
(cat.). The mixture was stirred vigorously overnight at r.t. The solution was diluted with Et0Ac and
washed with NaHCO3(sat.) (x2) and brine (x1), before being dried (Na2SO4) and the solvent
evaporated to yield the azide 73 as white solid (198.9 mg, 100%, two steps) which was reacted on
without further purification or characterisation. 4-(Cholestan-30-yloxymetity1)11,2,3]triazof-l-y1
2,3,4,6-tetra-O-acetyl-a-n-glucopyranosy/-
(1-+4)-2,3,6-tri-O-acetyl-a-D-giucopyranosyi-(14)-2,3,6-tri-O-acetyl-1-deoxy-P-Dglucopyranoside (74)
The azide '73 (200 mg, 211 umol), 3-(prop-2-ynyloxy)cholestanol (3 equiv., 267 mg), CHC13 (2 mL),
t-BuOH (2 mL), CuSO4 (50 ML of a 0.3 M aqueous solution) and sodium ascorbate (62.5 jut of a 1M
aqueous solution) was stirred vigorously overnight at r.t. The solvent was evaporated and the residue
purified by column chromatography (Si02: Hexane to 2:3 Hexane:Et0Ae) to yield the triazole 74 (197
mg, 68%). NMR (300 MHz, CDC13) & 7.66 (s, IH, triazol-H), 5.85 (d, 1H, .42 = 9.3, HA'), 5.46-5.27 (m,
6H, H-113, H-lui,H-e,14-3111), 5.03 (dd. 1H, .13,2= 9.8, J3,4 = 9.8, H-33), 4.82 (dd, IH, J2,I = 4.1, =
10.3, H-2), 4.72 (dd, 1H, H-2), 4.63 (s, 2H, CH20), 4.47-4.41 (m, 2H), 4.32-3.88 (m, 9H), 3.31 (m, 1H,
CHO), 2.12 (s, 61-1, AO, 2.06 (s, 3H, OAc), 2.03 (s, 3H, OAc), 2.00 (s, 3H, OAc), 1.99 (s, 3H, OAc),
1.98 (s, 3H, OAc), 1.96 (s, 3H, OAc), 1.96-0.83 (m, 31H), 1.82 (s, 3H, OAc), 0.85 (d, 3H, f= 6.7, CH3),
0.82 (m, 6H, CH3), 0.76 (s, 31-1, CH3), 0.60 (s, 3H, CH3).
4-(Cholestan-3-yl-oxymethyl)11,2,31triazol-I-yi
a-D-glucopyranosyl-(1->4)-a-nglueopyranosyl-(1-44)-1-deoxy-13-D-glucopyranoside (75) The
peracetate 74 (197.2 mg) was deacetylated according to the general procedure to give the polyol 75
as a white solid (131 mg, 96 %) which was reacted on without further purification or characterisation.
WO 2009/049370PCl/A1J 2008/001 t' -48 - 4-(Cholestan-3 P-yl-oxymeth y1)11 ,2,3 Itriazol-1-y!
2,3,4,6-tetra-0-sodium sulfonato-a-Dglueopyranosy1-(1-+4)-2,3,6-tri-O-sodium sulfon
ato-a-D-glucopyranosyl-(1 -44)4 -deo xy2,3,6-tri-O-sodium sulfonato-P-D-glucopyranoside (76) The
polyol 75 (131.2 mg, 137 umol) was dissolved in DMF (0.02M, 6.9 mL). S03.pyridine (3 equiv. per
hydroxyl group, 4.12 mmol, 655 mg) was added and the solution stirred overnight at 60 'C. The
solution was cooled in ice-water before being neutralized with 5 M NaOH (2.1 equiv./S03.pyridine,
1.73 mL). The solvent was evaporated and the crude product was purified on a C18 SPE cartridge (2 x
lg cartridges) followed by dialysis (48 h, 2000 MWCO cartridge). The off-white solution was
freeze-dried to yield the persulfate 76 as an off-white solid (156 mg, 58 %). 1H NMR (400 MHz, D20)
68.32 (s, 1H, triazol-F1), 6.22 (d, 1H, = 7.5, H-11), 5.69 (d, 1H, f1,2 -- 3.4, H-1), 5.63 (d, 1H, H-I),
5.04-4.17 (m, 18H), 3.58 (m, 1H, CHO), 2.03-0.85 (m, 311-1), 0.95 (d, 3H, J = 6.2, CH3), 0,88 (d, 6H,
CH3), 0.85 (s, 31-1, CH3), 0.71 (s, 311, CH3). Example 17. 33-Cholestanyl
2,3,4,6-tetra-O-benzoyl-a-u-mannopyranoside (77) 2,3,4,6-tetra-0-benzoyl-a-D-mannopyranosyl
trichloroacetimidate (0.372 g, 0.502 mrnol) and 3[3- cholestanol (0.390 g, 1.004 mmol, 2 eq) was
dissolved in anhydrous DCM (5 mL, 0.1 M). Powdered MS 3A (120 mg freshly activated) were added.
The mixture was stirred at 0 C for 30 min. A solution of TIVISOTf (0.018 mL, 0.100 mmol, 0.2eq) in
DCM (0.3 mL) was added dropwisc via a syringe. The mixture was stirred at 0 "C while the reaction
was monitored by TLC (hexaneEt0Ac = 83:17). After 1.5 h, the conversion was complete and Et3N
(0.2 mL) was added. The crude mixture was filtered and the solid rinsed with DCM (5 x 1.5 mL). The
combined filtrate and washings were evaporated onto silica gel and purified by column
chromatography (silica gel 2.5 x 22 cm, gradient elution with hexane-Et0Ac 200:20, 210:30, 400:80) to
give the glycoside 77 as a colourless foam (368 mg, 76%). 



33-Cholestanyl a-h-mannopyranoside (78)        The above colourless foam (358 mg, 0.370 mg) was
dissolved in anhydrous THE (5 mL) and Me0H (3 mL) and a solution of 11 M Na0Me in Me0H (0.4 nth)
was added. A white precipitate formed immediately. The mixture was stirred at r.t. o/n. More THF (3
nth) was added and the thick suspension was stirred at r.t. for another day. The mixture was
neutralized by  WO 2009/049370PCT/AU2008/001535 , 49.. addition of AG501ATX8 resin (H+ form)
resulting in the suspension becoming a clear solution. The resin was removed by filtration and washed
with Me0H (4 x 1.5 tnL). The combined filtrate and washings turned into a gel within 5 min
(semi-transparent). The mixture was evaporated to a small volume and crystallized from Et0H (10 ml).
The whole mixture turned into a gel at r.t., which was filtered and pressed to drain the liquid. The
residue was washed with MOH (1.5 mL), air-dried, and dried under P205 under vacuum o/n to give the
tetrot 78 as a white powder (131 mg). The filtrate gave a precipitate and was heated to reflux. The
resulting clear solution was evaporated onto silica gel and purified by silica column chromatography (3
x 8 cm, gradient elution with CHC13 200 mL and Me0H-CHCI3 20:200, 20:160, 30:150). The product
fractions were pooled, evaporated and dried under P205 under vacuum for 3 days to give a second
crop of product as a white powder (79 mg). 11-1 NMR (DMSO-d6, 300 MHz) 6 4.73 (d, 1H, J= 1.5, HI),
4.64 (d, exchangeable with D20, IH, J= 4.6, OH), 4.61 (br d, exchangeable with D20, 1H, J= 4.1, OH),
4.48 (d, exchangeable with D20, 1H, J= 5.7, OH), 4,37 (t, exchangeable with D20, IH, J= 6.0, OH),
3.62 (dd, 1H, J = 10.3, 5.7), 3.56-3.29 (m, 6H, sugar 5 x H and 143 for cholestanyl), 1.95-0.56 (m,
46H, cholestanyl). 30-Cholestanyl 2,3,44-tetra-O-sulfonato-a-D-mannopyranositie tetrasodium salt (79)
The tarot 78 (102.8 mg, 0.187 mmol) was dissolved in anhydrous DMF (4.67 ml, 0.04 M). S03.pyridine
complex (357 mg, 2.244 mmol, 3 eq per hydroxyl, freshly washed with water, toluene, Et0H, DCM and
dried under P205 in vacuum dessicator for 1 h) was added. The mixture was stirred at 60 C for 18 h
and cooled to 0 C. 5 M MOB (3 x 0.45 inL) was added. The colour of the mixture (pH > 10) turned
yellow-orange. The mixture was evaporated to dryness. The residue (pale-yellow powder) was
dissolved in 4 mL of water (pH > 10) and purified by SPE-C18 cartridge (800 mg, pre-conditioned by
eluting with MeCN, MeCN-water 1:1, 1:9, 1:99, 4 mL each). After loading, the SPE was eluted with
waster (12 mL), 1% MeCN in water (4.04 mL), 5% (4.2 mL), 10% (4.4 ml), 20% (4.8 mL), 30% (5.2
mL), 40% (5.6 ml), 50% (6 mL), 60% (4.8 mL) and 70% (5.1 mL). The fractions were checked by MET,
Char Test, CE and then were pooled and lyophilized. A small amount of product 79 (25 mg of
brownish powder) was obtained from 1%-5% MeCN-water. The majority of the product was eluted with
10%, 20% and 30% of MeCN in water (pale-yellow powder, 120 mg, 67%). Another small amount of
product eluted with 40% of MeCN in water (pale-yellow powder, 4 mg). III NMR (D20, 400 MHz) 8 5.16
(br s, 1H, H1),  WO 20091049370PCUA1J2008/001535 - 5 0 - 4.70 (br s, 11-1, 112), 4.6 (overlapped
with HOD, 1H, H3), 4.35 (or m, 1H, H4), 4.22 cm m, 1H, H6), 4.14 (br in, 1H, 1-16), 3.96 (br m, 1H,
H5), 3.54 (hr m, IR, cholestanyl-H3), 1.90-0.50 (m, 46H, cholestanyl). Example 18.
2,3,4,6-tetra-O-benzoyl-a-D-gineopyranosyl-(1
-44)-2,3,6-tri-O-benzoyi-a-nglucopyranosyl-(1-+4)-2,3,6-tri-O-benzoyi-a-D-glucopyranosyl-(1-)4)-2,3,6-t
ri-0- benzoyl-rD-glueopyranosylamine (80) The azide 67 (201 mg, 0.098 mmol) was dissolved in Et0Ac
(10 mL) and stirred with Pd-C (10%, (w/w), 100 mg) under H2 atmosphere for 3 h (TLC: toluene :
Et0Ac, 7:1). H2 was replaced by Ar then the mixture was filtered through celite (prewashed with Me0H
and Et0Ac, 5 mL), washed with Et0Ac (5 x 20 mL, + sonication) and finally concentrated in vacuo at r.t.
to obtain the amine 80 as a white solid (200 mg, 100%), used without further purification or
characterization in the next step.
N-(2,3,4,6-tetra-O-benzoyl-a-D-glueopyranosyl-(1-)4)-2,3,6-tri-O-benzoyl-a-nglueopyranosyl-(1-+4)-2,3
,6-tri-O-benzoyl-a-D-glucopyranosyl-(1-)4)-2,34-tri-0- benzoy143- 0-glueopyranosyl)-4-((3R, 10S, 12E,
13R)-3,12-di-O-acety1-10,13-dimethylhexadeeahydro-111-1- eyelopenta[alphenanthreu-17-y1)
pentanamide (81) 



Diacetyl deoxycholic acid37 (53 mg, 0.111 mmol) and DMAT (cat.) were dissolved in dry DCM (3 mL)
then at 0 C a solution of DCC in DCM (1 M, 1 eq, 0.111 mL) and HOBt (17 mg, 0.111 mmol) was
added and the mixture was stirred at r.t. for 30 mm. The solution was basified by the addition of Et3N
(2 drops) to set pH to 8 and afterwards at 0C a solution of the amine 80 (150 mg, 0.074 mmol) in a
mixture of DCM / DMF (5:1, (w/w), 2.5 nth) was added and stirring continued at r.t. for 16 h (pH 8).
TLC' (toluene : Et0Ac, 3:1) showed no progress so additional diacetyl deoxycholic acid (53 mg, 0.111
nunol), DCC in DCM (1 M, 1 eq. 0.111 mL), HOBt (17 mg, 0.111 nunol) and Et3N (3 drops) were
added and stirring continued for 56 h. TLC indicated end of reaction, so the solution was filtered
through eelite (pre-washed, 2 mm) and washed with DCM (3   40 mL). The clear solution was washed
with satd NaHCO3-solution (4 x 30 mL). The aqueous phase was re-extracted with DCM (2 x 20 in.L),
organic extracts were combined, washed with aqueous HC1 (3%, 5 x 30 mL), satd NaHCO3-solution
(20 inL), dried (Na2SO4) and concentrated in vacuo. The residue was purified on a column of silicagel
(30 x 5 cm, toluene - Et0Ac, 7:) -*5:1  WO 2009/049370PCTIAL12008/001535 -51 -    1:1) to afford the
amide 81 as a slightly yellow solid (58 mg, 32%). 'H NTMR (CDCI3, 400 MHz) 8 7.01-8.28 (m, 65 H,
13 x Bz), 6.31 (d, 1H, iHI-N11 = 9.3, NH), 6.10 (dd, 11-I, 1H2413 -= 153-H4 1 0.1,6.00 (dd, 1H,
JE12443 = 10.2, JI-13-114 = 8.9, H31), 5.82 (m, 2H, 11311, H3115, 5.74 (d, Jm-H2 = 3.9, H1I111),
5.67 (t, 1H, H4"5, 5.61 (d, 1H, J111412 = 4.0, H1111), 5.57 (d, 1H, 411-H2 = 4.0, H115, 5.48 (t, 1H,
Jfit4H2 = 9.4H11), 5.25 (dd, 1H, JH2-H3 =- 10.6, H2"), 4.99-5.15 (m, 4H, 3 x H2, H3-Deoxycholic.),
4.92 (dd, 1H, JH61)-1-15 = 1.7, -H61)116a = -12.4, H6b), 4.634.81 (m, 4H, 3 x H6, H12- Deoxycholic),
4.56 (dd, 1H, fli6h.li5 = 1.7, 456116a = -12.6, H6b), 4.08-4.52 (m, 10H, 3 x H4, 4 x H5, 3 H6), 2.07 (s,
3H, Ac), 2.03 (s, 3H, Ac), 0.8-2.15 (m, 26H, 10x CH2, 6 x CH), 0.89 (s, 3H, CH3), 0.70 (d, 3H, J= 6.4,
CH-C,E31 ), 0.63 (s, 3H, CH3).
N-(a-D-glucopyranosyl-(1-44)-a-D-glueopyranosy1-(1-34)-a-D-gineopyranosyl-(1--4)-13-Dglueopyrano
syl)-44(31t, 108, I2S,
13R)-12-0-acety1-10,13-dimethylhexadecahydro-Meye1opentatalphenanthren-17-y1) pentanamide
(82) Compound 81 (53 mg, 0.021 mmol) was dissolved in mixture of Me0H / THE (7:1 (w/w), 4 ml.)
then at 0 C a solution of Na0Me in Me0H (11 M, 0.040 mL) was added and stirring continued at r.t.
After 16 h still 10% of a partially benzoylated annular compound was present (TLC: Me0H : Et0Ac, 2:1)
so more Na0Me in Me0H (11 M, 0.050 ml.) was added and stirring continued for 1 h (pH 12). The
solution was neutralized by adding strongly acidic cation exchange resin (BioRad AG-X8, In to adjust
the pH to 7, before the solution was filtered, washed with Me0H (3 x 30 inL, + sonication) and
concentrated in vacuo. The residue, bearing a strong aromatic smell, was purified on a column of
silicagel (10 x 1 cm, Et0Ac, Me0H-Et0Ac, 2:1 Me0H, containing 0.2 % Et3N) to afford the polyol 82 as
white solid (23 mg, 100%). N-(2,3,4,6-tetra-0-sodium
sulfonato-a-D-glucopyranosy141---0.4)-2,3,6-tri-0-sodium
sulfottatoa-D-glueopyranosyl-(1->4)-2,3,6-tri-O-sodium
su11onato-a-n-glucopyranosyl-(1-)4)-2.3,6-tri0-sodium sul1onato-P-D-glueopyranosyl)-44(3R, 10S,
12S, 13R)-3-0-sodium sulfonato-12-0- acetyl-10,13-dimethylhexadeca hydro-1H-eyelopenta la) pb en
anthren-17-yI) pentanamide (83) The polyol 82 (22 mg, 0.020 mmol) was dissolved in dry DMF (0.02
M, 1.05 ml.) and freshly washed and dried S03.pyridine complex (3 eq per OH-group, 150 mg, 0.945
mmol) was added and the mixture stirred for 16 h at 60C. The reaction was quenched by adding
aqueous NaOH solution (5 M, 2.1 eq S03, 0.397 mi., 1.985 mmol) in one portion at 0C (pH 12) and
stirred for 15 min  WO 2009/049370PCT/A U2008/001535 - 52- C. The suspension was concentrated
in vacua at 40 C to afford a yellow powder. The powder was dissolved in water (11 rnL) (pH 11.5) and
dialyzed against water (4 L) using a Slide-A-Lyzer(r) cassette (2000 MWCO, 4-12 rnL) for 2 h at r.t.
The dialysis against water (4 L, containing 0.6 mL of a 3 M aq. NR4HCO3, pH 6) was continued at r.t.
for 16 h. The dialysis was continued at 000 for 46 h, whereby the water (4 L) was changed after each
24 h as well as an aqueous solution of NY1.41-1CO3 (3 M, 0.6 mL) was added to the water to set the
pH to - 6.0-6.5. The desalted solution was then lyophilized to afford a white fluffy powder. CE analysis
showed the appearance of 3 compounds, corresponding to 1 major peak at 5.228 min (80%) and 2
minor peaks at 5.121 (5 %) and 5.278 min (10 %). The mixture (- 54 mg) was purified on a C18 HPLC
column: solvent A: 100 % water; solvent B: 100 % acetonitrile; flowrate: 10 mL/min; fraction size: 5 inL;
detector: ELS; gradient: 5% B. The product bound only weakly to the C18 matrix but pure fractions of
83 were collected and analysed by CE. Lyophilisation afforded persulfatc 83 as a white fluffy powder
(12.1 mg, 24 %, 98% pure by CE). 114 NMR (400 MHz, D20) 8 5.96 (d, IH, NH), 5.79 (d, 2H, 2 x
H111, Him), 5.68 (d, 1H, HI"), 5.19 (s, 1H, H3-Deoxycholic), 5.00-5.10 (m, 3H1, 3 x H3), 4.67- 4.98 (m,
611, H11, 4 x H2, H3), 4.18-4.60 (m, 16 H, 3 x H4, 4 x H5, 8 x H6, 1-112-Deoxycholic.), 2.46 (m, 2H,
OCH2), 2.28 (s, 3H, 12-0 Ac-deoxycholic), 1.08-2.13 (m, 24H, 9 x CH2, 6 x CH), 1.05 (s, 3H, CH3),
0.93 (d, 3H, I= 6.2, CH-CH), 0.88 (s, 3H, CH3).
(2,3,4,6-Tetra-O-benzoyi-a-D-glueopyranosyl)-(1-44)-(2,3,6-tri-O-benzoyi-a-D- 



glucopyranosyl)-(1-)44)-( 2,3,6-tri-O-benzoyl-a-n-glucopyranosyl) bromide (84) Mahon-it:me
perbenzoate (200 mg, 207 limo!) was taken up in DCM (1 niL) and ITBr/HOAc (0.7 nit) at 0 C. The
mixture was stirred at 0 'C for 6 hours. The solution was diluted with DCM and washed with ice-water
(x2), NaliCO3(sat.) (x2) and brine (x1), before being dried (Na2SO4) and the solvent evaporated to
yield the white solid product (quantitative) which was reacted on without further purification. 1H N'IVIR
(CDCI3, 400 MHz) 6 8.19 (m, 2H, Ar), 8.05 (m, 2H, Ar), 7.95 (m, 2H, Ar), 7.88-7.85 (m, 4H, Ar),
7.74-7.70 (m, 4H, Ar), 7.63-7.09 (m, 36H, Ar), 6.73 (d, 1H,   ,2 = 3.4, H-11), 6.13-6.08 (m, 2H, H-3m,
H-31). 5.95 (m, 1H, H-311), 5.76 (d, 1H, 11,2 = 4.1, H-1111), 5.67 (m, 1H, H-4111), 5.65 (d, 1H,it,2=
3.4, H-111), 5.27 (dd, 1H, H-2111), 5.11 (dd, 1H, H-211), 5.03 (dd, 1H, H-21), 4.99 (dd, 1H, H-61),
4.76-4.72 (m, 2H, H-611,H-61), 4.66-4.58 (m, 2H, H-6", H-51), 4.55-4.35 (m, 5H, H-41, H-4", H-50,
H-5111. H-6111), 4.23 (dd, 1H, H-6111),  WO 2009/049370PCl/AL2008/001535 - 5 3 - Example 19.
313-Cholestanyl
2,3,4,6-tetra-O-benzoyl-a-D-glucopyranosyl-(1-44)-2,3,6-tri-Obenzoyl-a-D-glucopyranosy/-(1->4)-2,3,6-
tri-O-benzoyi-P-D-glucopyranoside (85)
2,3,4.6-Tetra-O-benzoyl-a-D-glucopyranosyl-(1--44)-2,3,6-tri-O-benzoyl-a-D-glucopyranosyl(1->4)-2,3,
6-tri-O-benzoyl-a-D-glucopyranosyl bromide 84 (200 mg, 124 nmol),38 molecular sieves (-50 mg) and
cholestanol ( 3 equiv., 370 umol, 145 mg) were taken up in dry DCM under Ar and cooled to 0 C.
Ag0Tf (1.5 equiv., 187 gmol, 48 mg) was added and the solution stirred at 0 C for 2 hours.
Triethylarnine (600 RE) was added and the solution was warmed to room temperature. The mixture
was passed through a short silica plug (using 1:1 Et0Ac:Hex with 0.5% (v/v) triethylamine as the
elution solvent)., The solvent was evaporated (the water bath temperature was kept at room
temperature). The resultant mixture was taken up in dry DCM under Ar with molecular sieves, then
cooled to 0 C before TMSOTf (1.24 mE of a 0.1M solution in DCM) was added slowly over 20 minutes.
The solution was stirred at 0 C for 1 hour, then at room temperature with an extra 0.5 equivalents of
TMSOTf added over 15 minutes. After a further 30 minutes, triethylamine (1 mL) was added and the
solution was filtered and the solvent evaporated. The crude product was purified by column
chromatography (8102: Hexane to 35 % Et0Ac/Hex) to give the pure glycoside 85 as a white solid (91
mg, 38 %). 1H NNW (300 MHz, CDC13) 5 8.17 (m, 2H, Ar), 8.06 (m, 2H, Ar), 7.96 (m, 2H, Ar), 7.88
(m, 2H, Ar), 7.82 (m, 2H, Ar), 7.72 (m, 4H, Ar), 7.57 (m, 4H, Ar), 7.52-7.09 (m, 32H, Ar), 6.10 (t, 1H, J
9.7, H-31"5, 5.92 (t, 1H. H-3"), 5.75 (d, 1H, J1,2 = 3.8, H-1111), 5.71-5.64 (in, 2H, H-41", H-35, 5.58
(d, 11-1, = 3.8, H-115, 5.30-5.19 (m. 21-1, 11-2111, H-2), 5.10 (dd, 1H, H-215, 4.95 (m, 1H, H-615,
4.84 (d, 1H, J,,2 = 7.7, H-I'), 4.77-4.61 (m, 3H, H-61, H-61, H-611), 4.49-4.34 (m, 5H, H-6111, H-51,
H-5111, H-41, H-411), 4.25 (m, 1H, H-6111), 4.06 (m, 1H, H-5"), 3.53 (m, 1H, CHO), 1.99-0.47 (m,
31H), 0.91 (d, 3H, OH,), 0.87 (m, 6H, OH,), 0.64 (s, 3H, CH3), 0.62 (s, 3H, CH3). 3f3-Cholestanyi
a-D-glucopyranosyl-(1->4)-a-D-glucopyranosyl-(1-+4)-3-D-glucopyranoside (86) The glycoside 85 (91
mg, 47.5 umol) was taken up in 1:1 MeOH:THF and deacteylated according to the general procedure
to give the polyol 86 (48 mg) as a white solid (containing traces of methyl benzoate) which was
reacted on without further purification or characterisation.  WO 2009/049370PCT/AU2008/001535 .
54.. 315-Cholestanyi 2,3,4,6-tetra-O-sodium sulfonato-u-D-glueopyranosyl-(1->4)-2,3,6-tri-Osodium
sulfonato-a-D-glucopyranosyl-(1->4)-2,3,6-tri-O-sodium sulfonato-P-bglueopyranoside (87) The polyol
86 (47.8 mg, 54.6 tunol) was dissolved in DMF (0.02M, 2.73 mL). S03.pyridine (3 equiv. per hydroxy,
1.64 mmol, 261 mg) was added and the solution was stirred at 60C overnight. The solution was cooled
in ice-water and neutralised with 5 M NaOH (700 uL) before the solvent was evaporated. The residue
was taken up in water and purified on a C18 SPE cartridge using Me0H/Water as the mobile phase.
Fractions containing the product were pooled and dialysed over 48 hours with a 2000 1VIWCO dialysis
cartridge, before being filtered using a 40 micron syringe filter and lyophilized to give the persulfate 87
as an off-white solid (43 mg, 48 % over two steps). 1H NIV1R (400 MHz, D20) 6 5.68 (d, 1H, H-1),
5.58 (d, 1H, H-1), 5.05403 (m, 19H), 3.82 (m, 1H, Cholestanyl H-3), 2.05-0.65 (m, 31H), 0.96 (d, 3H,
J= 5.6. CH3), 0.90 (d, 6H, J= 6.4, CH3), 0.86 (s, 311, CH3), 0.71 (s, 3H, CH3). Example 20,
2.3,4,6-Tetra-0-acety1-13-b-galactopyranosyl-((i-. 4)-1,2,3,6-tetra-O-acetyl-Pgiucopyranose (88) 



Lactose (5.0221g, 13.88 mmol) was suspended in dry pyridine (40mL) and DMAP (50mg) was added.
Acetic anhydride (26.24mL, 277.6 mmol) was added dropwise to the suspension at 0C over 15
minutes and the mixture stirred at room temperature overnight. The reaction was quenched with the
dropwise addition of anhydrous methanol at 0C and the solution stirred. The solvent was evaporated
followed by coelution with anhydrous toluene (3 x 50mL) and the remaining solvent was reduced
overnight under vacuum to yield a white solid (9g, 13.26mmol, 95%) which was reacted on without
further purification or characterization. 2,3,4,6-Tetra-0-acetyl-P-D-galaetopyranosy1-(1-
4)-2,3,6-tri-O-acetyl-ct-D-giueopyranosyl bromide (89) Peracetate 88 (510.3mg, 0.75mmol) was
dissolved in anhydrous DCM (1.5mL) and Fr/acetic acid (30%, ImL) added dropwise at 0C. The
mixture was stirred at room temperature for 3 hrs then diluted with DC1v1 (30mL), washed with
ice-water (2 x 40mL), ice-cold sat'd NaHCO3 solution (3 x 30mL) and brine (2 x 30mL). the solution
was dried over Na2SO4 and concentrated  WO 2009/049370PCT/AU2008/001535 - 5 5 - under
vacuum to produce the crude bromide. The next reaction proceeded immediately  after concentration.
2,3,4,6-Tetra-O-acetyl-p-D-galactopyranosyl-((1-> 4)-2,3,6-tri-O-acetyl-p-u-glueopyratiosyl azide (90)
Crude glycosyl bromide 89 (0.75mmol) was dissolved in CHC13 (4mL) and Bu4NHBr (193.42mg,
0.6mmol), NaN3 (195.03 mg, 3.0mrnol) and sat'd NaHCO3 solution (7mL) were added. The reaction
was stirred vigorously overnight at room temperature. The reaction was reduced, diluted in Et0Ac and
washed with sat'd NaHCO3 solution (3 x 30mL) and brine (3 x 30mL). The organic layer was dried
over Na2SO4 and concentrated in vacuo and purified by flash chromatography using Et0Ae/Hexane
(1:1) with 0.2% Et314 to yield the azide (348mg, 70% over 2 steps). 1H NIVIR (300 MHz, CDC13)
65.33 (dd, 1H, 1H4',H3' = 3.4 Hz, JE14',H5' -= 1.1 Hz, H-45, 5.19 (dd, 114, 3112,Hz 9.4 Hz, JI12.H3 =
9.0 Hz, H-3), 5.09 (dd, IH, = 10.4 Hz, 3 H2',H1' = 7.8 Hz, H-2'), 4.94 (dd, 1H, JH2',143' = 10.4 Hz,
JI13',114' = 3.4 Hz, H-35, 4.84 (dd, 1H, 31-12,113 = 9.5 Hz, SH2,HI = 8,8 Hz, FI-2), 4.61 (d, 1H,
1-112,H1 = 8.8 Hz, H-I), 4.49 (dd, 1H, J116a,H6b = 11.9 Hz, Jit6a,us = 2.2 Hz, H-6a), 4.46 (d, 1H,
Jim,112, = 7.8 Hz, H-15, 4.14-4.03 (m, 3H, H-6b, H-6a', H-6b'), 3.87 (dd, IH, .1145,,H4, = 1.1 IL>,
H-5'), 3.80 (t, 11-1, 3144,H5 and H4,H3 = 9.4 Hz, H-4), 3.68 (ddd, 1H, 31-16a,H5 = 2.0 Hz, J1166,115
= 5.0 Hz, 3f14,H5 9.9 Hz, H-5), 2.13 (s, 3H, OAc), 2.12 (s, 3H, OAc), 2.05 (s, 3H, OAc), 2.05 (s, 3H,
OAc), 2.03 (s, 3H, OAc), 2.03 (s, 3H, OAc), 2.02 (s, 311, OAc), 1.95 (s, 3H, OAc).
4-(Cholestan-33-yl-oxymethyl)[1.2,31triazol-1-y1 2,3,4,6-tetra-0-acetyl-P-D-galaetopyranosy1(1-.
4)-2,3,6-tri-O-acety1-13-D-glueopyranoside (91) Dry azide 90 (100mg, 0.15mmol) and
3P-(prop-2-ynyloxy) cholestanol (129mg, 0.302mmol, 2eq) were dissolved in DCM/t-BuOH (3:2,
0.21M), An aqueous solution of CuSO4 (0.3M, 0.1eq, 0.015mmol, 50gL) was added to the mixture
followed by an aqueous solution of Na-ascorbate (1M, 0.3eq, 0.045mmol, 45.3 gL). The reaction was
sheltered from light and stirred vigorously overnight. The mixture was diluted in DCM (100mL) and
washed with sat'd NaHCO3 sol (3 x 3OrnL). The aqueous phase was re-extracted with DCM (20mL)
and combined organic layers were then washed with brine (2 x 30mL) and dried over Na2SO4. The
solvent was evaporated in vacuo to yield the crude product. The crude product was purified by flash
chromatography using  WO 20(19/049370PCTIAL20081001535 - Hexane/Et0Ac (3:2) with 0.2% Et3N
to yield the product as a white solid (135.3mg, 82%). 111 NMR (300 MHz, CDCI3) 5 7.67 (s, IH,
CH-N), 5.79 (d, 1H, .1 H1,H2 = 9-2, H-1), 5.43-5.37 (m, 2H, H-2, H-3), 5.35 (dd, 1H, jus,,H4. = 3A,
J2141,115 = 0.8, H-4'), 5.11 (dd, IH, 10.4, J1121,111' = 7.8, 11-2'), 4.95 (dd, 111. J1121,H3' = 10.4,
JE131,1141 = 3.4. H-3'), 4.64 (s, 214, CH2-N), 4.50 (d, 111, J1111,1121 = 7.9, 11-1'), 4.46 (dd, 1H, -T
- 12.4. J 1-16a1,H5' = 1.6, H-6a'), 4.16-4.04 (m, 3H, H-61' , H-6a, H-6b), 3.96-3.85 (m, 311, 1-1-4, H-5,
14-5'), 3.39-3.28 (m, 1H, H-Chol), 2.14 (s, 311, OAc), 2.09 (s, 3H, OAc), 2.06 (s, 311, OAc), 2.05 (s,
311, OAc), 2.04 (s, 3H, OAc), 1.95 (s, 3H, OAc), 1.88-1.80 (m, 31H), 1.85 (s, 31-1, OAc), 0.88-0.80
(m, 3H, CH1-CH), 0.85 (d, 31-1, J = 1.3, CH3-CH), 0.83 (d, 311, J = 1.2, CH3-CH), 0.77 (s, 31-1,
CH3), 0.62 (s, 311, CH3), 



4-(Cholestan-3fryl-oxymethyl)11,2,31triazol-1-yll3-D-ga1actopyranosyi-(1-.. 4)-p-hglucopyranoside
(92) Dry IV-glycoside 91 (100mg, 0.092mmol) was dissolved in anhydrous CFI3OH and a solution of
Na0Me/CH3OH (11M, 30/1L) was added dropwise to the mixture at 0C under argon. The solution was
allowed to stir at RI overnight. After monitoring by TLC, additional anhydrous CH3OH (2mL) and
Na0Me/CH3014 (11M, 50pL) was added and the reaction mixture found to be pH 11. Upon
completion, the reaction was neutralised to pH 6 by the addition of Dowex H+ ion-exchange resin, and
the resulting suspension dissolved in CHC13/C1-130H (I:1) at 40C. The solution was filtered,
concentrated and dried over P205 to yield the crude product.
4-(Cholestan-313-yl-oxymetliy1)[1,2,31triazol-1-y1 2,3,4,6-tetra-O-sulfo-p-o-galactopyratiosyt(1-
4)-2,3,6-tri-O-sulfo-I3-D-glucopyranoside, beptasodium salt (93) S03-Pyr (I24.89mg, 0 785mrnol,
3eq/OH, prewashed and dried) was added in one portion to dry polyol 92 (29.7mg, 0.037mmol) in
anhydrous DIvIF (0.02M, 1.85mL) at 60C. The reaction was allowed to stir overnight. The reaction was
cooled to 0C and cooled solution of 5M NaOH (329.74, 1.65mmol, 2.1eq of S03-Pyr) was added in
one portion with stirring. The pH was checked immediately and found to be only slightly basic. An
additional solution of cooled 5M NaOH (50pL) was added to the reaction and the pH found to be
approximately 13. The suspension was stirred at 0C for 15 minutes, then diluted in I-PLC grade H20
(100mL) and the solvent evaporated slowly. The product was de-salted on a CI8 Solid phase
extraction cartridge (WatersSepPak, I g) by a gradient elution from 100% HPLC grade H20 to
ACN/H20 (1: 1). The  WO 2009/049370PCl/AU2008/001535 - 57 fractions were kept basic by the
addition of 0.1M NH4HCO3 and a char test performed on all fractions. The char positive fractions were
analysed by CE and the fractions containing TR245_33 combined and separated on C18 Liquid
Chromatography using a gradient elution from 5-50% ACN in H20 over 35 mins. All fractions were
tested for sugar using I Opt of sample with 40gL of 1,9-dimethyl-methylene blue aqueous solution, and
the sugar-positive fractions were analysed by CE. Pure fractions were collected and lyophilised to yield
the product as an off-white powder (21.1mg, 37% yield) 98% pure by CE. 11-1 NIV1R (300 MHz, D20)
8: 8.29 (s, IH, CH=C-), 6.27 (d, 1H, Jul jt2= 8.1 Hz, H-1), 5.14 (d, IH, J/13',H4'= 10 Hz, B-4'), 4.98 (t,
IH, JHLU2 = 7.8 Hz, H-2), 4.91-4.82 (m, 1H, H-3), 4.89 (d, 1H, J. 1111,112' = 7.5 Hz, H-1"), 4.74 (s,
2H, CH2), 4.57 (dd, 2H, J112',H3' = 10.2 Hz, .1143,$4, = 3.0 Hz, H-3`, H-5'), 4.46 (dd, RI, ,TH2',H3
9.9, J H1',H2' = 7.5, H-2'), 4.36 (m, 5H, H-4,H-5,H-6a,H-6a', II-6b'), 4.18-4.14 (m, 1H, H-6b), 3.63-3.49
(m, 1H, Choi-H), 2.04-0.98 (m, 3IH, Chol), 0.97-0.83 (m, 12H, CH3), 0.70 (s, 3H, CH3). Example 21.
2,3,4,6-Tetra-O-acetyl-a-D-glueopyranosyl-(1-4)-2,3,6-tri-O-acetyl-P-Dglueopyranosyl ride (94)
Maltose peracetate (200 mg, 295 umol) was taken up in DCM (1 mL) and 1313r/HOAc (0.7 mL) at 0 T.
The mixture was stirred at 0 C for four hours. The solution was diluted with DCM and washed with
ice-water (x 2), NaHCO3( sat.) (x 2) and brine (x 1), before being dried (Na2SO4) and the solvent
evaporated to yield the white solid bromide product which was taken up in a mixture of Et0Ac (5 mL)
and NaHCO3(sat.) (5 inL). NaN3 (2.0 g) was added, followed by Bu4NBr (cat.). The      re was stirred
vigorously overnight at room temperature. The solution was diluted with Et0Ac and washed with
NaHCO3(sat.) (x 2) and brine (x 1), before being dried (Na7SO4) and the solvent evaporated to yield
the crude product which was purified using column chromatography (Si02: Hexane to 50%
EY:Mc/Hexane; loaded with toluene) to yield 170.6 mg of the white solid product (87 %, two steps)
which was reacted on without further characterisation.
4-(chotestan-313-yl-oxymethy1)11,2,3]triazol-1-yi2,3,4,6-tetra-0-acetyl-a-D-glucopyranosyl-
(1-4)-2,3,6-tri-O-acety1-13-n-glueopyranoside (95)  WO 2009/049370periA U2008/001535 -58 - 



1M aqueous solution) was stirred vigorously overnight at room temperature. The solvent was
evaporated and the residue loaded onto a silica column (Si02: Hexane to 50 % Et0Ac/Hexane) to yield
190 mg of the pure material 95 (68 %). 1H NMR (300 MHz, CDC13) 5: 7.67 (s, 1H, Triazol-H), 5.85 (d,
1H, J,2 = 9.3, H-11), 5.46-5.29 (m, 4H, H-111, H-21, H-411, H-315, 5.04 (t, 1H,    = 10.3, .13,4 = 10.3,
H-31), 4.85 (dcl, IH, J1,2 = 4, 1, J2,3 = 10.8, H-211), 4.63 (s, 2H, CH2), 4.45 (ddd, 1H, H-61),
4.25-4.19 (m, 21-1, H-51, H-615, 4.14-3.92 (m, 4H, H-511, H-61, H-6", H-41), 3.32 (in, 111, CHO),
2.31-0.53 (m, 31H), 2.10 (s, 3H, OAc), 2.08 (s, 3H, OAc), 2.03 (s, 311, OAc), 2.00 (s, 6H, OAc), 1.98
(a, 3H, OAc), 1.82 (s, 3F1, OAc), 0.83 (d, 311,1= 1.0, CH3), 0.81 (d, 311, .1=1.5, CH3), 0.76 (s, 3H,
CH3), 0.61 (s, 311, CH3). 4-(Choiestan-3P-yl-oxymethy1)11,2,31triazo1-1-yl
a-o-glucopyranosyl-(1-M)-3-Dglucopyranoside (96) Peracetate 95 (190 mg) was dissolved in
THF/Me011 (1:1). Na0Me in Me0H (11M, 20 ttL) was added and the solution was stirred at room
temperature for 3 hours. The solution was neutralised with Fr resin, filtered and the solvent evaporated
to give 125 mg (90 %) of the off-white solid product which was reacted on without further purification or
characterisation. 4-(Cholestan-313-34-oxymethyl)11,231triazol-1-yll
2,3,4,6-tetra-O-sulfo-a-u-glucopyranosyl(1-4)-2,3,6-tri-O-sulfo-P-o-glucopyranoside, hcptasodium salt
(97) Polyol 96 (124.5 mg, 157 gmol) was dissolved in MAE (0.02 M, 7.84 inL). S03.pyridine (3
equiv./OH, 3.3 nunol, 525 mg) was added and the solution stirred at 60 C overnight. The solution was
cooled to 0 C and neutralized with 5M NaOH (2.1 equiv./S03.pyricline, 1.4 mL). The mixture was
transferred to a large round-bottomed flask with water, evaporated and dialysed (2000 MVVCO
cartridge, Pierce) against purified water (5 L, water changes every 12 hours) for 24 hours. The solution
was lyophilized and taken up in water before being purified on a prep C18 RP-HPLC system (5% to 95
% acetonitrile in water over 20 minutes). CE was used to determine the purity of each fraction
collected after HPLC purification. Greater than 90% purity fractions were combined and lyophilized to
give the product as a white solid (55 mg, 23 %). 1H NMR (300MHz, D20) 5: 8.25 (s, 111, triazol), 6.20
(d, 1H, J,,2 = 6.0, H-11), 5.65 (d, 1H, H-1"), 5.04-4.94 (m, 3H, H-31,  WO
2009/049370PCTIALT2008/001535 -59. H-3. 11-21), 4.80 (s, 2H, CH2), 4.73 (m, 1H, H-2), 4.58 (dd.
11-1, H-4), 4.49-4.23 (m, 7E1, H-4', H-5', H-5, 4 x 1-1-6), 3.57 (m, 1H, CHO), 2.09-0.56 (m, 4611).
Example 22.
2,3,4,6-Tetra-abenzoyl-a-D-glucopyranosyl-(1-4)-1,2,3,6-tetra-O-benzoyl-Dglucopyranose (98)
Maltose (2.0 g, 5.84 mmol) was dissolved in dry pyridine (40 mL) at 0 C. DMAP (cat) was added.
Benzoyl chloride (2.5 equiv., 14.6 trisnol, 16.4 g, 13.6 mL) was added dropwise and the solution stirred
at room temperature overnight. The solution was poured onto a mixture of ice-water and DCM. The
organic layer was washed with NaHCO3(sat.) (x 7), brine, H2SO4 (5%) (x 2), followed by brine. The
solution was dried (Na2SO4) and the solvent evaporated. The product was passed through a short
silica plug to remove the remaining benzoyl chloride and the solvent was evaporated to yield 3.5 g (51
%) of the white solid product which was reacted on without further purification or characterisation.
2,3.4,6-Tetra-O-benzoyl-a-n-glucopyrarmsyl-(1-4)-2,3,6-tri-O-benzoyl-D-glucopyranosyl
trichioroacetimidate (99) Perberizoate 98(0.5 g) was dissolved in pyridine (5 ml.). Dimethylamine (3.5
m.L; 5.6 M in Et0H) was added. The reaction mixture was stirred at room temperature for 1 hour.
Toluene (10 rnL) was added and the solution washed with brine, H2SO4 (5%) (x 2), brine, NaHCO3
(sat.) and brine. The solution was dried (Na2S0e) and the solvent was evaporated. The crude
hemiacetal was taken up in dry DCM with molecular sieves, potassium carbonate (200 mg) and
caesium carbonate (70 mg). The solution was cooled to 0 C before trichloroacetonitrile (120 pt) was
added. The mixture was stirred at room temperature for 3 hours. The mixture was filtered and the
solvent evaporated. The crude product was purified using column chromatography (Si02: Hexane to
50% Et0Acillexane) to yield the product as a white solid (336 mg, 66 0/r) over two steps) which was
reacted on without further characterisation. 3'-Cholestanyl
2,3,4,6-tetra-O-acetyl-a-D-glucopyranosyl-(14)-2,3.6-tri-0-acetyi-P-Dglucopyranoside (100)  



WO 20119/1149370PCT/AII2008/001535 - 6 0- Trichloroacetirnidate 99 (336.2 mg, 280 'mop,
cholestanol ( 3 equiv., 326 mg) and molecular sieves were taken up in dry DCM under Ar. The solution
was stirred for 15 minutes before TMSOTf (0.1 M solution in DCM, 0.33 equiv., 924 ul,) was added
slowly. After 30 minutes a further one equivalent of TMSOTf (2.77 int of 0.1 M solution in DCM) was
added slowly and the solution was allowed to stir for a further 40 minutes. Triethylamine (200 ML) was
added and the solvent was evaporated. The crude product was purified by column chromatography
(Si02: Hexane to 15% Et0Ac/Hexane) but eluted close to the excess cholestanol starting material.
Thus the mixture was debenzoylated, acetylated and re-purified to afford adequate. separation. The
compound was taken up in Me0H/THE (1:1). TIM  Na0Me in Me0F1 (50 piL) was added and the
solution was stirred at room temperature for 5 hours. The solution was neutralised with EH- resin,
filtered and the solvent evaporated. The crude polyol product was taken up in pyridine (5 mL) and
acetic anhydride (5 mL). DMA]) (cat.) was added and the solution stirred overnight at room
temperature. The mixture was added to ice-water and extracted with DCM before being washed with
5% H2SO4, followed by brine. The solution was dried (Na2SO4) and the solvent evaporated, before
the crude sample was purified using column chromatography (Si02: Hexane to 50% Et0Ac/Hexane) to
yield 118 mg of the white solid peracetylated product (42 %). 1H NMR. (300M1-Iz, CDC13) 5: 5.40 (d,
IH, J1,2 = 4.1, H-15, 5.35 (dd, 1H"13,2= 10.6, J3,4= 9.5, H-311), 5.23 (dd, IH, 13,2 = 9.0, 13,4 = 9.0,
H-31), 5.03 (dd, 1H, = 10.0, 4,5 = 10.0, H-41), 4.83 (dd, IH, 12,1 = 3.9, 12,2 1= 10.3, H-215, 4.76 (dd,
1H, J2,1 = 8.0, .12,3 9.3, H-21), 4.60 (d, 1H,11,2 = 8.0, H-11), 4.42 (dd, 1H,1-1-61), 4.26-4.20 (in, 2H,
H-61, H-61), 4.04-3.92 (m, 3H, H-41, H-511, 1-1-65, 3.64 (ddd, 11-1, H-5), 3.53 (m, 1H, CHO), 2.12 (s,
3H, OAc), 2.09 (s, 3H, OAc), 2.03 (s, 3H, OAc), 2.01 (s, 3H, OAc), 2.00 (s, 3H, OAc), 1.99 (s, 3H,
OAc), 1.98 (s, 3H, OAc), 1.96-0.52 (in, 31H), 0.87 (d, 3H, 1=6.4, CH3), 0.86 (d, 3H, J=1.5, CH3), 0.83
(d, 3H, J= 1.3, CH3), 0.76 (s, 3H, CH3), 0.63 (s, 3H, CH3). 3'-Cholestanyl
a-D-glucopyranosyl-(1-4)43-D-glucopyranoside (101) Glycoside 100 (118 mg) was dissolved in
TT-IF/MeOH (1:1). Na0Me in Me0H (11M, 30uL) was added and the solution was stirred at room
temperature for 3 hours. The solution was neutralised with IF resin, filtered and the solvent evaporated
to give a quantitative yield of the off-white solid which was reacted on without further purification or
characterisation.  WO 2009/049370PC/M.12008/001535 - 61- 3%-Choiestanyl
2,3,4,6-tetra-O-sulfo-a-o-glueopyranosyl-(1-,4)-2,3,6-tri-O-sulfo-P-Dglueopyranoside. heptasodium salt
(102) Polyol 101 (99.5 mg, 140 gmol) was dissolved in DM!' (0.02 M, 7 mL). S03,pyridine (3 equiv./OH,
2.9 mmol, 467 mg) was added and the solution stirred at 60 C overnight. The solution was cooled to 0
C and neutralized with 5M NaOH (2.1 equiv./S03.pyridine, 123 mL), The mixture was transferred to a
large round-bottomed flask with water, evaporated and dialysed (2000 1V1INCO cartridge, Pierce)
against purified water (5 L, water changes every 12 hours) for 48 hours. The solution was lyophilized
and taken up in water before being purified on a prep C18 RP-HPLC system (5% to 95 % acetonitrile
in water over 20 minutes). CE was used to determine the purity of each fraction collected after HPLC
purification. Greater than 90% purity fractions were combined and lyophilized to give the product as a
white solid (27 mg, 14 %). 1H NMR (400MHz, D20) 5: 5.59 (d, 3,4, H-111), 5.09 (d, IFLJ1,2 = 5.0,
H-I'), 4.89 (m, 1Ff, H-3"), 4.73 (m, 1H, H-3'), 4.61 (dd, 1H, H-2"), 4.53-4.42 (in, 3H, H-21, H-411,
H-611), 4.37-4.14 (m, 6H, H-41, H-5", H-51, 3 x H-6), 3.85 (m, 1H, CHO), 2.08-0.64 (in, 4611).
Example 23. 2,3,4,6-Tetra-O-benzoyl-P-D-glueopyranosyl-(
->4)-1,2,3,6-tetra-O-benzoyl-Dglueopyranose (103) Cellobiose (1.0 g, 2.92 mmol) was dissolved in dry
pyridine (20 mL) at 0 C. DMAP (cat.) was added. Benzoyl chloride (2.5 equiv., 58 mmol, 6.8 mL) was
added dropwise and the solution stirred at room temperature overnight. The solution was poured onto
a mixture of ice-water and DCM. The organic layer was washed with NaHCO3(sat.) (x 7), brine,
H2SO4 (5%) (x 2), followed by brine. The solution was dried (Na2SO4) and the solvent evaporated.
The product was passed through a short silica plug to remove the remaining benzoyl chloride and the
solvent was evaporated to yield 740 mg (22 %) of the white solid product which was reacted on
without further purification or characterisation.
2,3,4.6-Tetra-0-benzoyl-P-o-glueopyranosyl-(1--34)-2,3,6-tri-O-benzoyl-D-glueopyranosyi
triehloroaeetimidate (104)  WO 2009/049370PCT/A U2008/001535 -6 2 



stirred at room temperature for 2 hours. Toluene (20 mL) was added and the solution washed with
brine, H2SO4 (5%) (x 2), brine, NaHCO3 (sat.) and brine. The solution was dried (Na2SO4) and the
solvent was evaporated, The crude hemiacetal was taken up in dry DCM (5 rnL) with molecular sieves
and potassium carbonate (1.17 g). The solution was cooled to 0 C before trichloroacetonitrile (782 uL)
was added. The mixture was stirred at room temperature for 2 hours. The mixture was filtered and the
solvent evaporated. The crude product was purified using column chromatography (Si02; Toluene:
Et0Ac (5:1) to 100% Et0Ac) to yield the product as a white foam (566 mg, 75 % over two steps) which
was reacted on without further characterisation. 3'-C holestanyl
23,4,6-tetra-O-benzoy1-13-0-giucopyranosy1-(1-)40-2,3,6-tri-O-benzoy I-P-Dgin copyranos id e (105)
Trichloroacetimidate 104 (250 mg, 210 umol), cholestanol ( 2 equiv., 163 mg) and molecular sieves
were taken up in dry DCM under Ar. The solution was stirred for 30 minutes at 0 C before TMSOTf
(0.4 M solution in DCM, 0.5 equiv., 260 uL) was added slowly. After 30 minutes a further one
equivalent of TIVISOTf (130 uL of 0.4 M solution in DCM) was added slowly and the solution was
allowed to stir for a fiwther 20 minutes. Triethylamine (15 tit) was added and the solution filtered before
the solvent was evaporated. The crude product was purified by column chromatography (Si02;
Toluene: Et0Ac, 10:1 to 5:1) to yield 208 mg of the white solid product (69 %). I H rum- (3001VHz,
CDC13) 6: 7.99-7.16 (m, 35H, Ar), 5.73 (m, 2H, H-31, H-311), 5.51 (dd, 1H, ./2,1 = 7.9, 12,3 = 9.8,
II-211), 5.37 (m, 2H, H-4111, 11-21), 4.93 (d, 1E1"/1,2 = 7.9, H-111), 4.76 (d, 1H, 11,2 = 7.9, H-11),
4.59 (dd, 11-I, H-6), 4.45 (dd, 1H, H-6), 4.19 (dd, 1H, J4,3 = 9,5 , J4,5 = 9.5, 11-41), 4.07 (dd, 1H,
14-6), 3.84-3.79 (m, 2H, 2 x H-5), 3.72 (dd, 14-6), 3.46 (m, 1H, CHO), 1.95-0.45 (m, 31H), 0.88 (d,
3E1, J= 7.3, CH3), 0.86 (d, 3H, J= 1.4, CH3), 0.84 (d, 3H, 1=1.4, CH3), 0.62 (s, 3H, CH3), 0.60 (s,
311, CH3). 3'-Cholestanyl 13-D-glueopyranosyl-(1-?4)-p-n-glueopyrrinoside (106) Glycoside 105 (152
mg) was dissolved in THF/1vIe0H (I:1). Na0Me in Me0H (11M, 30111,) was added and the solution
was stirred at room temperature for 24 hours, The solution was neutralised with EV resin, filtered and
the solvent evaporated to give 23 mg (30 %) of the off-white solid which was reacted on without further
purification or characterisation.  WO 2009/049370PCT/A U2008/001535 - 6 3- 3'-Choiestanyl
2,3,4,6-tetra-0-sulfo-P-D-glueopyranosyl-(1-+4)-2,3,6-tri-O-sulfo-p-uglueopyranoside, heptasodium salt
(107) Polyol 106 (23 mg, 32 grnol) was dissolved in DMF (0.02 M. 1.6 mL). S03.pyridine (3 equiv./OH,
672 pmol, 107 mg) was added and the solution stirred at 60 C overnight. The solution was cooled to 0
C and neutralized with 5M NaOH (2.1 equiv./S03.pyridine, 0.282 inL). The mixture was transferred to a
large round-bottomed flask with water, evaporated and dialysed (2000 MWCO cartridge, Pierce)
against purified water (5 L, water changes every 12 hours) for 48 hours. The solution was lyophilized
and taken up in water before being purified on a prep C18 RP-HPLC system (5% to 95 % acetonitrile
in water over 20 minutes). CE was used to determine the purity of each fraction collected after HPLC
purification. Greater than 90% purity fractions were combined and lyophilized to give the product as a
white solid (11.6 mg, 25 %). 1H NMR (400MHz, D20) 5: 5.06 (d, 111, J1,2 = 6.3, H-1"), 4.86 (d, 1H,
f,,2 = 6.3, H-11), 4.72-4.66 (m, 2H, 11-31, H-315, 4.57-4.48 (m, 2H, H-4", H-6), 4.40-4.35 (m, 3H,
H-21, H-2", H-6), 4.30 (dd, 1H, H-6), 4.24-4.20 (m, 2H, H-41,11-6), 4.08 (m, 2H, 11-51, H-515, 3.62
(m, IH, CHO), 2.00-0.67 (m, 31H), 0.93 (d, 3H, CH3), 0,87 (d, 3H, CH3), 0.86 (d, 3H, CH3), 0.83 (s,
3H, CH3), 0.68 (s, 3H, CH3). Example 24.
2,3,4,6-Tetra-O-benznyi-3-D-galactopyranosyl-(1-44)-1,2,3,6-tetra-0-benzoyl-nglueopyranose (108)
Lactose (1.0 g, 2.92 mmol) was dissolved in dry pyridine (20 mL) at 0 C. DMAP (cat.) was added
Benzoyl chloride (2.5 equiv., 58 mmol, 6.8 mL) was added dropwise and the solution stirred at room
temperature overnight. The solution was poured onto a mixture of ice-water and DCM. The organic
layer was washed with NaTICO3(sat.) (x 7), brine, 112SO4 (5%) (x 2), followed by brine. The solution
was dried (Na2SO4) and the solvent evaporated. The product was passed through a short silica plug
to remove the remaining benzoyl chloride and the solvent was evaporated to yield 3.67 g (quantitative)
of the white solid product which was reacted on without further purification or characterisation.
2,3,4,6-Tetra-0-benzoyl-P-D-galaetopyranosyl-(1-4)-2,3,6-tri-O-benzoyl-n-glueopyranosyl
triehloroacetimidate (109)  WO 2009/049370PCT/A11200R/001535 - 64 - 



Perbenzoate 108 (500 mg, 0.43 rnmol) was dissolved in pyridine (3.5 mL). The solution was cooled to
0 C, before dimethylamine (2.1 mL; 5.6 M in Et0H) was added. The reaction mixture was stirred at
room temperature for 2 hours. Toluene (20 mL) was added and the solution washed with brine, H2804
(5%) (x 2), brine, NaHCO3 (sat.) and brine. The solution was dried (Na2SO4) and the solvent was
evaporated. The crude hemiacetal was taken up in dry DCM (5 mL) with molecular sieves and
potassium carbonate (871 mg). The solution was cooled to 0 C before trichloroacetonitrile (582 nL)
was added. The mixture was stirred at room temperature for 2 hours. The mixture was filtered and the
solvent evaporated. The crude product was purified using column chromatography (Si02; Toluene:
Et0Ac (5:1) to 100% Et0Ac) to yield the product as a white foam (152 rug, 29% over two steps) which
was reacted on without further characterisation. 3'-Cholestanyl
2,3,4,6-Tetra-O-benzoy1-13-n-galactopyranosyl-(1-)4)-2,3,6411-0-benzoyi-P-Dglueopyranoside (110)
Trichloroacetimidate 109 (250 mg, 210 unnol), cholestanol (2 equiv., 163 mg) and molecular sieves
were taken up in dry DCM under Ar. The solution was stirred for 30 minutes at 0 C before TMSOTf
(0.4 M solution in DCM, 0.5 equiv., 260 ttL) was added slowly. After 30 minutes a further one
equivalent of TMSOTf (130 1.1.L of 0.4 M solution in DCM) was added slowly and the solution was
allowed to stir for a further 20 minutes. Triethylamine (12 nL) was added and the solution filtered
before the solvent was evaporated. The crude product was purified by column chromatography (8i02;
Toluene: Et0Ac, 15:1 to 7:1) to yield 237 mg of the white solid product (78 %). lB nail. (400MHz,
CDC13) 5: 8.02-7.11 (m, 35H, Ar), 5.77 (dd, 1H, .13,2=9.6, J3,4 = 9.6, H-31), 5.74-5.69 (m, 2H, H-211,
H-411), 5.43-5.35 (m, 211, H-21, H-3"), 4.86 (d, 1H, = 7.9, H-1 E1), 4.78 (d, 1H, J1,2 = 7.9, H-11), 4.57
(dd, 11-1, H-61), 4.47 (dd, 1H, H-61), 4.20 (dd, 1H, 4 3 = 9 . 6 , 14,5 = 9.6, H-41), 3.89 (ddd, 1H, H-5"),
3.83 (ddd, 1H, H-51), 3.75 (dd, 1H, H-615, 3.65 (dd, 1H, H-611), 3.49 (m, 111, CHO), 1.94-0.47 (m,
31H), 0.88 (d, 3H, J = 6.5, CH3), 0.86 (d, 3H, J = 1.7, CH3), 0.84 (d, 3H, J = 1.9, CH3), 0.63 (s, 3H,
CH3), 0.60 (s, 3H, CH3). 3'-Cholestany113-D-gaiactopyranosy1-(1-4)-p-n-glucopyranoside (111)  WO
2009/049370PCT/AU2008/001535 - 65- with H+ resin, filtered and the solvent evaporated to give 61
mg (54 %) of the white solid which was reacted on without further purification or characterisation.
3'-Cholestanyl 2,3,4,6-tetra-0-sulfo-13-D-galactopyranosyl-(i-4)-2,3,6-tri-O-sulfo-13-Dglucopyranoside,
heptasodium salt (112) Polyol 111 (30 mg, 42 gmol) was dissolved in DMF (0.02 M, 2.1 InL).
S03.pyridine (3 equiv./OH, 882 gmol, 140 mg) was added and the solution stirred at 60 C overnight.
The solution was cooled to 0 C and neutralized with 5M NaOH (2.5 equiv./S03.pyridine, 0.442 mL).
The mixture was transferred to a large round-bottomed flask with water, evaporated and dialysed
(2000 IVIWCO cartridge, Pierce) against purified water (5 L, water changes every 12 hours) for 48
hours. The solution was lyophilized and taken up in water before being purified on a prep C18
RP-HPLC system (5% to 95 % acetonitrile in water over 20 minutes). CE was used to determine the
purity of each fraction collected after HPLC purification. Greater than 90% purity fractions were
combined and lyophilized to give the product as an off-white solid (13 mg, 22%). 11-INMR (300 MHz,
D20) 5: 5.15 (d, 1H, H-1.), 4.70 (d, 1H, H-I), 4.55-3.88 (m, 121-1), 3.50 (m, IH, CHO), 1.88-0.44 (m,
46H). Example 25. 1,2,3.4-Tetra-0-benzoyl-a-D-mannopyranose (113)
6-0-Trity1-1,2,3,4-tetra-0-benzoyl-a-D-mannopyranose (5 g, 6.0 mmol), was dissolved in Me0H.
H2SO4 (conc.) (150 gL) was carefully added, and the solution was stirred at room temperature
overnight. The solution was poured into ice-water (300 mL) and extracted with Et0Ac (80 mL). The
organic layer was separated and washed with brine (80 mL), followed by NaHCO3 (sat.). The solution
was dried (Na2SO4), filtered and the solvent evaporated. The crude product was purified using column
chromatography (Si02; Hex:Et0Ac, 500:50 to 200:200) to yield 1,79 g of the white solid product (50%).
1H NMR (300MHz, CDC13) 6: 8.20-8.12 (m, 4H, Ar), 8.02-7.98 (m, 2H, Ar), 7,87-7.84 (m, 2H, Ar),
7.70-7.26 (m, 27H, Ar), 6.63 (d, 1H, 11,2 = 2.1, H-1), 6.12 (dd, 1H, J3,2 = 3.3, .13,4 = 10.2, 1-1-3),
6.02 (dd, IH, 14,3 = 10.0, 14,5 = 10.0, H-4), 5.89 (dd, 1 12,1 = 1.8, .12.3 = 3.1, H-2), 4.25 (ddd, 1H,
H-5), 3.90-3.76 (m, 2H, H-6).  WO 2009/049370PC 1 /A412008/001535 66 2,3 ,4.6-Tetra-O-b
enzoyl-a-D-glucopyra nosyl-(1ucopyranosyl- 



(1-,4)-2,3,6-tri-O-benzoy1-D-glucopyranosyl trichloroacetimidate (114) Maltotriose perbenzoate (400
mg) was dissolved in TI-IF (3 mL) at 0 C. A saturated solution of NH3 in Me0H (6 niL) was added and
the solution was stirred at 0 C for 4 hours. The solution was diluted with DCM, washed with cold 0.5 M
HC1, then washed with brine before the solvent was evaporated. The crude product was purified using
column chromatography (Si02: 10-50% Et0Ac/Hexanc) to yield 211 mg of the pure hemiacetal which
was taken up in dry DCM with molecular sieves, potassium carbonate ( 129 mg) and caesium
carbonate (45 mg). The mixture was stirred at 0 C, before trichloroacetonitrile (93 iiL) was added. The
mixture was allowed to warm to room temperature and stirred for 5 hours. The solution was filtered
and the solvent evaporated. The crude product was purified using column chromatography (Si02:
Hexane to 50% EtOAC/Hexane) to yield 149.2 mg of the white solid product (36 %, two steps) which
was reacted on without further characterisation.
2,3,4,6-Tetra-0-benzoyl-a-D-glucopyranosyl-(1--44)-2.3,6-tri-O-benzoyl-a-D-glucopyranosyl-(1-34)-2,3,
6-tri-O-benzoyu-glucopyranosyl-(1-),6)-1,2,3,4-tetra-0-benzoyl-D-mannopyranose (115)
Trichloroacetimidate 114 (279 gmol, 435 mg), 1,2,3,4-tetra-0-benzoyl mannopyranose 113 (1.2 equiv.,
200 mg, 335 gmol) and molecular sieves were taken up in DCM and stirred at 0 C for 30 mins before
TMSOTf (1.1 equiv., 68.2 mg, 56 gL in 600 AL DCM) was added dropwise slowly. The mixture was
stirred at 0 C for 90 mins, before being neutralised with triethylamine (200 AL), filtered and the solvent
was evaporated to yield the crude product, which was purified by column chromatography (Si02:
Hexane to 50% Et0Ac/Hexane) to yield 312.8 mg of the white solid product (53 %) which was reacted
on without further characterisation. 2,3 ,4,6-Tetra -0- benzoyl-a-D-g1ucopyran osyl-(1-+4)-2,3,6-tri-o-b
enzoyl-a-D-glucopyranosyl(1--)4)-2,3.6-tri-O-benzoyl*D-glucopyran
asyl-(1-)6)-2,3,4-tri-o-benzoy1-0-mannopyra nosy! trichioroacetimidate (116)  WO
2009/049370PCDAU200S/001535 - 6 7 - Perbenzoatc 115 (312.8 mg) was dissolved in pyridine (4.5
triL). Dimethylamine (3 mL; 5.6 M in Et0H) was added. The reaction mixture was stirred at room
temperature for 2 hours. DCM (10 nth) was added and the solution washed with brine, H2SO4 (5%) (x
2), brine and NaHCO3 (sat.). The solution was dried (Na2SO4) and the solvent was evaporated. The
crude laemiacetal was taken up in dry DCM with molecular sieves, potassium carbonate (600 mg) and
caesium carbonate (100 mg). The solution was cooled to 0 C before trichloroacetonitrile (200 uL) was
added. The mixture was stirred at room temperature for 4 hours. The mixture was filtered and the
solvent evaporated. The crude product was purified using column chromatography (S102: Hexane to
60% Et0Ac/Hexane) to yield the product as a white solid (153.9 mg, 48 % over two steps) which was
reacted on without further characterisation.
3'-Cholestanyl2,34.6-tetra-0-henzoyl-ct-D-glueopyranosyl-(1-4)-2,3,6-tri-o-benzoyl-a-o-
glueopyranosyl-(1-4)-2,3,6-tri-O-henzoyi+O-glueopyranosyl-(1-*6)-2,3,4-tri-0-benzoyl-a-o-mannopyran
oside (117) Trichloroacetimidate 116 (153.9 mg, 71.1 umol), cholestanol ( 3 equiv., 83 mg) and
molecular sieves were taken up in dry DCM under Ar. The solution was stirred at 0 C for 15 minutes
before TMSOTf (1.1 equiv., 17.4 gL in 200uL DCM) was added slowly. The solution was allowed to stir
for 90 minutes at 0 C. Triethylamine (20 gL) was added and the solvent was evaporated. The crude
product was purified by column chromatography (Si02: Hexane to 40% Et0Ac/Hexane; loaded with
toluene) to yield 71.4 mg of the white solid product (42 %). 11-1 NMP, (300MHz, CDC13) 6: 8.00-6.94
(m, 65H, Ar), 5.94 (dd, 1H, J3,2=9.7. J34= 9.7, H-3"), 5.76 (dd, 1H, 134 10.0, 13,4= 7.9, H-3115, 5.68
(dd, IH, J3,2 -= 3.3, J3,4= 10.0, H-35, 5.59 (d, 1H, J2 = 3.8, 1-1-11v), 5.57-5.49(m,3H, H-311,
H-41v,H-41), 5.42 (d, 1H, J1,2= 3.8, H-1111), 5.35(dd,1H, '12,1 



= 1.8, J2,3 = 3.3, H-25,5.16 (dd,1H, J2,1 = 7.4, 123 = 9.5, H-215, 5.12 (dd,IH, J2,= 3.8, 12,3 = 10.5,
H-21v), 4.93 (dd, 1H, J2,I = 3.8, J2,3 = 10.0, H-2111), 4.76 (dd, 1H, H-6111), 4.73 (d. 1H, Jt.2 = 1.8,
Fl-I1), 4.71 (d, 1H, J:,2 = 7.7, 11-111), 4.53 (dd. 111,11-611), 4.48-4.41 (m, 211,11-6", H-611),
4.324.16 (m, 6H, H-51v, H-511, H-51, H-411, H-4111, H-61v), 4.114.03 (m, 2H, 11-61, H-61v), 3.88
(ddd, 111 H-5115, 3.60 (dd, 1H, H-65, 3.23 (m, 1H, CHO), 1.87-0.38 (m, 3111), 0.77 (d, 3H, J= 6.4,
CH3), 0.74 (d, 3H,1= 1.3, CH3), 0.72 (d, 31-1,J= 1.5, CH3), 0.61 (s, 3H, C113), 0.51 (s, 311, CH3).
WO 2009/049370PCT/AU2008/001535 - 68 V-Cholestanyl
a-D-glucopyranosyl-(1-4.4)-a-P-gIucopyranosyl-(1-4)-13-n-gluco yranosyl(1-).6)-a-D-mannopyranoside
(118) Glycoside 117 (80 mg) was dissolved in Me0H/THE 1:1. Na0Me (200 pi of an 11M solution) was
added and the solution was stirred at room temperature overnight. The mixture was neutralized with
acidic resin and the solution filtered before the solvent was evaporated to yield the white solid product
which was triturated with Et0Ac and the solvent decanted (x3). The solid was dried under vacuum to
yield a quantitative amount of the white solid product which was reacted on without further purification
or characterisation. 3'-Choiestanyl
2,3,4,6-tetra-O-suIfo-a.-io-gIucopyranosyI-(1-44)-2,3,6-tri-O-sulfo-a-t)-
gIucopyranosyE-(1->4)-2,3,6-tri-O-sulfo-P)-D-g1ucopyranosyl-(1->6)-2,3,4-tri-O-su1fo-cc-Dmaunopyra
noside, tridecasodium salt (119) Polyol 118 (72.8 mg, 70.2 Arno') was dissolved in DMF (0.02 M, 3.5
mL). S03.pyridine (3 equiv./OH, 2.7 mmol, 436 mg) was added and the solution stirred at 60 "C
overnight, The solution was cooled to 0 C and neutralized with 5M NaOH (2.1 equiv./S03.pyridine,
1.15 mL). The mixture was transferred to a large round-bottomed flask with water, evaporated and
dialysed (2000 MWCO cartridge, Pierce) against purified water (5 L, water changes every 12 hours)
for 24 hours. The solution was lyophilized and taken up in water before being purified on a prep C18
RP-HPLC system (5% to 95 % acetonitrile in water over 20 minutes). CE was used to determine the
purity of each fraction collected after HPLC purification. Greater than 90% purity fractions were
combined and lyophilized to give the product as a white solid (25 mg, 15 %). H NMR (3001v1Hz, D20)
6: 5.70 (d, 1H, J1,2 = 3.5, B-1), 5.55 (d, 1H, H-1), 5.36 (m, 2H, H2 x H-I), 5.03-4.05 (m, 24H), 3.88 (m,
1H, CHO), 2.00-0.70 (m, 3111), 0.94 (d, 3H, Jr- 6.4, CH3), 0.89 (d, 3H, J= 1.3, CH3). 0.86 (s, 3H,
CH3), 0.86 (d, 3H, J= 1.3, CH3), 0.70 (s, 3H, CH3). 



Example 26. 3-Azidopropyl
2,3.4,6-tetra-O-benzoyl-a-D-glucopyranosyl-(1-+4)-2,3,6-tri-Obenzoyl-a-D-glucopyranosyl-(1-s4)-2,3,6-
tri-O-benzoy143-D-glucopyranoside (120)  WO 2009/049370PCT/AII20081001535 -6 9 was added
dropwisc (1/3 at a time each 30 mins, drop-wise, in 2.6 mL DCM). The solution was stirred for 90 mins
at 0 C, before being neutralised with triethylamine (300 p1), filtered, washed with water, dried
(Na2SO4) and the solvent was evaporated to give the crude product. This was purified by column
chromatography (Si02: toluene to 5% Et0Ac/toluene, loaded with toluene) to yield 2.06 g of the clear
oil product 120 (97%). 1H NMR (400 MHz, CDCI3) 5: 8.18 (m, 2H, Ar), 8.04 (m, 21-1, Ar), 7.95 (m, 2H,
Ar), 7.87 (m, 2H, Ar), 7.84 (m, 21-1, Ar), 7.74-7.70 (m, 411, Ar), 7.61-7.10 (m, 36H, Ar), 6.09 (t, 111,
.13,2= 10.2, ,13,4 = 10.2, H-31"5, 5,92 (dd, IH, 13,2 = 9.9, J3,4= 8.2, H-3n), 5.75 (d, 1H, J1,2 = 3.8,
H-1111), 5.70-5.64 (m, 2H, H-31,H-4115, 5.60 (d, 111,    = 4.1, H-111), 5.30-5.23 (m, 2H, 11-2111,
H-21), 5.08 (dd, 1H, J2,1 = 3.8, J2,3 = 9.9, H-211), 4.99 (dd, 111, 11-61), 4.75-4.59 (m, 3H, H2 x
H-611,11-0, 4.74 (d, 1H, J1,2 -= 7.5, 11-15, 4.48-4.36 (rn, 5H, H-5111, 11-5", H-41, 11-411, H-6115,
4.23 (dd, 1H, 11-61"), 4.05 (ddd, 111, 11-51), 3.92 (m, 111, CH20), 3,57 (m, 1H, CH20), 3.19 (in, 2H,
CH2N3), 1.74 (in, 2H, CH2). 3-Stearamidopropyl 2,3,4,6-tetra-0-benzuyi-a-n-grucopyranosyl-(1-.
4)-2,3,6-tri-O-benzoyla-D-glucopyranosy1)-(1-). 4)-2,3,6411-0-benzoy1-0-D-giucopyranoside (121)
Glycoside 120 (2 g, 1.23 mine!) was dissolved in THF (10 in.L). Triphenylphosphine (3 equiv., 966 mg)
was added and the mixture was stirred at room temperature for 1 hour under Ar. Water (30 equiv., 665
uL) was added and the solution was stirred at 50 C for 4.5 hours. The solvent was evaporated and the
crude amine was taken up in DCM. Stearoyl chloride (3 equiv., 1.18 g, 1.25 ntL) was added, followed
by triethylamine (3.1 equiv., 386 mg, 532 gL) and the solution was stirred overnight at room
temperature. The solvent was evaporated and the crude product purified by column chromatography
(Si02: toluene to 8:1 toluene: Et0Ac, loaded with toluene) to yield 1.65 g of the clear oil product 121
(72 A, 2 steps). 1H NMR (400 MHz, CDCI3) 5: 8.16 (m, 211, Ar), 8.05 (in, 2H, Ar), 7.95 (m, 2H, Ar),
7.86 (m, 2H, Ar), 7.82 (m, 2H, Ar), 7.74-7.70 (m, 4H, Ar), 7.63-7.10 (m, 36H, Ar), 6.10 (t, IH, J3,2 =
10.2, J3,4 = 10.2, H-3115, 5.98-5.91 (m, 2H, II-311, NH), 5.76 (d,IH, J,24.1, Him), 5.73-5.65 (m., 211,
H-31,H-4111),5.61(d,111, J1,2 = 4.1, H-111), 



5.29-5.20 (m, 2H, 11-2111, H-25, 5.11-5.05 (m, 2H, H-2", H-65, 4.79 (dd, 1H, H-6"), 4.71 (d, 1H, J1,2
= 7.5, H-11), 4.68-4.61 (in, 21-1, H-611,1-1-65, 4.49-4.38 (m, 5H, H-5111, H-5", 11-41, 14-411,
H-6111), 4.23 (dd, 1H, H-6115, 4.04 (ddd, 1H, 11-51), 3.92 (m, 1H, CH20), 3.57 (m, 1H, CH20), 3.27
(m, IH, CH2N), 3.13 (m, 1H, CH2N), 2.11 (t, 2H, CH2C0), 1.72 (at, 2H, CH2), 1.56 (m, 2H, CH2),
1.30-1.24 (m, 28H, 14 x CH2), 0,88 (t, 3H, CH3).  WO 2009/049370PCT./AE-2008/001535 -7 0 -
3-Stearamidopropyl ac-D-glueopyranosyl41.- 4)-ce-D-glueopyranosyl-(1-. 4)-ft-llglueopyranoside (122)
Glycoside 121 (1.61 g, 861 gmol) was dissolved in Me01-11C1IF 1:1 (40 mL). Na0Me (1 nth of a 6M
solution) was added and the solution was stirred at room temperature for 48 hrs. The mixture was
neutralized with acidic resin and the solution filtered before the solvent was evaporated to yield the
white solid product which was triturated with Et0Ac and the solvent decanted (x3). The solid was dried
under vacuum to yield 651 mg of the white solid product (91 %) which was reacted on without further
purification or characterisation. 3-Stearamidopropyt 2,3,4,6-tetra-O-sulfo-ty-D-glueopyranosyl-(1-0
4)-2,3,6-tri-O-sulfo-u-Dglueopyranosyl-(i-. 4)-2,3,6-tri-O-sulfo-13-D-glueopyranoside, deeasodium salt
(123) Polyol 122 (200 mg, 242 nmol) was dissolved in DMF (0.02 M, 12.1 mL). S03,pyridine (3
equiv./OH, 7.26 nunot, 1.16 g) was added and the solution stirred at 60 C overnight. The solution was
cooled to 0 C and neutralized with 5M NaOH (3 equiv./S03.pyridine, 4.4 mg The mixture was cooled at
-20 C for one hour. The supernatant was decanted and discarded. The precipitate was transferred to a
large round-bottomed flask with water, evaporated and dialysed (2000 MWCO cartridge, Pierce)
against purified water (5 L, containing 1 ml. 1.7 M N1-14HCO3) for 72 hours. The solution was
lyophilized to give the product as a yellow solid (177 mg, 40%). H NMR (D20, 400 MElz) 5 5.69 (d, 1H,
42 = 3.4, H-1), 5.59 (d, 1H, J1,2 = 2.7, H-1), 4.99-4.92 (m, 2H), 4.85-4.08 (m, 17H), 4.01 (ddd, IH,
C1420), 3.75 (ddd, 1H, CH20), 3.32 (t, 2H, J= 6.7, CH2N), 2.27 (t, 2H, CH2C0), 1.87 (m, 2H, CH2),
1.61 (m, 2H, CH2), 1.37-1.29 (m, 28H, 012), 0.91 (t, 31-1, CH3) Example 27.
2,3,4,6-Tetra-O-benzoyl-a-n-glucopyranosyl-(1-)4)-2,3.6-tri-O-benzoyl-a-D-
glueopyranosyl-(1-04)-2,3,6-tri-O-benzoyl-a-D-glueopyranosyl-(1-?-4)-2,3,6-tri-O-benzoyl-D-gin
eopyran osyl triehloroaeetimidate (124) Maltotetraose perbenzoate 66 (12.4 g) was dissolved in
pyridine (47 mL) at 0 C. Dimethylatnine (5.6M in Et0H) (28.3 mL) was added and the solution was
stirred at room temperature for 2 hours. The solution was poured onto ice-cold 0.5 M HO and the
resulting precipitate was filtered and washed with water before being dried. The crude product was
purified using column  WO 21)09/049370PCTAII2008/001535 -71 - chromatography (S102: 5-70%
Et0Ac/Hexanc) to yield 6.7 g of the pure hemiacetal which was taken up in dry DCM with molecular
sieves and potassium carbonate (6.6 g). The mixture was stirred at 0 C, before trichloroacetonitrile
(4.4 inL) was added. The mixture was allowed to warm to room temperature and stirred for 2 hours.
The solution was filtered and the solvent evaporated. The crude product (7.2 g, 57%) was reacted on
without further purification or characterisation. 3-Azidopropyl
2,3,4.6-tetra-0-beozoyl-a-D-glucopyranosy1-(1-)4)-2,3,6-tri-O-benzoyl-a-o-g1ucopyranosy1-(1-44)-2,3,
6-tri-O-benzoyl-a-D-glucopyranosyl-(1--+4)-2,3,6-tri-O-benzoyl-P-D-glucopyranoside (125) 



Trichloroacetimidate 124 (1.476 g, 0.682 mmol), 3-azidopropanol (2 equiv., 137 mg) and molecular
sieves were taken up in DCM (10 mL) and cooled to 0 C. TMSOTf (0.5 equiv., 62 tiL in 850 ?IL DCM)
was added dropwise. The solution was stirred for 90 mins at 0 C, before being neutralised with
triethylamine (300 uL), filtered, washed with water, dried (Na2SO4) and the solvent was evaporated to
give the crude product. This was purified by column chromatography (Si02: toluene to 24:3 toluene:
Et0Ac, loaded with toluene) to yield 660 mg of the white solid product (46%). 1H NIVIR (400 MHz,
CDC13) 6: 8.25-7.05 (m, 35H, Ar), 6.12 (dd, 1H, 13,2 = 9.9, 134 = 9.9, H-31v5, 6.00 (dd, III, H-3), 5,87
(dd, HI, H-3), 5.76 (d, 1H, .71,2 = 3.7, H-1Iv), 5.71-5.64 (m, 3H, H-1, H-31, HA"), 5.60 (d, 1H, 11,2
=3.7, H-1), 5.29-5.23 (m, 2H, H-2I, H-2Iv), 5.14-5.05 (m, 2H, 2 x H-2), 5.01 (dd, IH, 11-6), 4.85 (dd, IH,
H-6), 4.76-4.69 (m, 2H, 2 x H-6), 4.75 (d, 1E1, 11,2 = 7.5, H-15, 4.59 (m, 2H, 2 x H-6), 4.47-4.33 (n,
7H, 3 x HA, 3 x H-5, H-6), 4.19 (dd, 111, H-6), 4.05 (ddd, 1H, H-51), 3.91 (m, 1H, CH20), 3.57 (m, 1H,
CH20), 3.19 (m, 2H, CH2N), 1.74 (m, 2H, CH2). 3-Stearamidopropyl
2,3,4,6-tetra-O-benzoyi-a-n-glucopyranosyl-(1-. 4)-2,3,6-tri-O-benzoyia-D-giucopyranosyl-(1-
4)-2,3,6-tri-O-benzoyi-a-D-glucopyranosyl-(1--. 4)-2,3,6-tri-Obenzoyl-O-D-glucopyranoside (126)
Glycoside 125 (660 mg, 0.314 mmol) was dissolved in ACN (21 inL). Triphenylphosphine (3 equiv.,
247 mg) was added and the mixture was stirred at room temperature for 1 hour under Ar. Water (30
equiv., 169 tiL) was added and the solution was stirred at 50 C for 7 hours. The solvent was
evaporated and the crude amine was taken up in DCM. Stearoyl chloride (3 equiv., 317 ML)  WC
2009/049370PCT/AI12008/001535 - 72- was added, followed by triethylamine (3 equiv., 131 tiL) and
the solution was stirred for 3 days at room temperature. The solvent was evaporated and the crude
product purified by column chromatography (8i02: toluene to 15:3 toluene: Et0Ac, loaded with toluene)
to yield 403 mg of the clear oil product (55 %, 2 steps). 1H NMR (400 MHz, CDC13) 3: 8.21-7.05 (m,
35H, Ar), 6.09 (dd, 1H, 13,2 = 9.8, .13,4 -= 9.8, H-31"), 6.02 (t, IH, NH), 5.97 (dd, 1H, H-3), 5.90 (dd,
1H, H-6), 5.86 (dd, 1H, 11-3), 5.75(d, 1H, 11,2 = 3.9, H-11v), 5.71-5.63(m, 3H, H-1, H-31, 1-1-41v), 



5.59 (d, 1H, 1:,2= 3-9, H-1), 5.27-5.18 (m, 2H, H-21, H-21v), 5.12-5.04 (m, 3H, H-61, 2 x H-2),
4.724.66 (m, 2H, 2 x H-6), 4.70 (d, 1H, ./1,2 r- 7.8, H-15, 4.58 (m, 2H, H2 x H-6), 4.45-4.31 (m, 6H, 3 x
H-4, 3 x H-5, H-6), 4.17 (dd. 111,11-6), 4.02 (ddd, 1H, H-51), 3.91 (m, 1H, CH20), 3.56 (m, 111,
CH20), 3.28 (m, 1H, CH2N), 3.13 (m, 1H, CH2N), 2.13 (m, 2H, CH2C0), 1.76-1.58 (m, 4H, CH2),
1.26-1.24 (m. 28H, CH2), 0.88 (t, 3H, CH3). 3-Stearamidopropyl acp-glucopyranosyl-(1-
4)-a-D-glucopyranosyl-(1- 4)-a-Dglucopyranosyl-(1-. 4)-13-n-glucopyranoside (127) Glycoside 126
(377 mg, 161 timol) was dissolved in MeOHYTHE 1:1 (10 mL). Na0Me (60 ot of an 11M solution) was
added and the solution was stirred at room temperature for 24 hrs. The mixture was neutralized with
acidic resin and the solution filtered before the solvent was evaporated to yield the white solid product
which was triturated with Et0Ac and the solvent decanted (x3). The solid was dried under vacuum to
yield 159 mg of the white solid product (quantitative) which was reacted on without further purification
or characterisation. 3-Stcaramidopropyl 2,3,4,6-tetra-0-sulfo-a-D-glucopyranosyl-(1-?
4)-2.3,6-tri-O-sulfo-rx-Dglocopyranosyl-(1-. 4)-2,3,6-tri-O-sulfo-te-D-glucopyranosyl-(1-.
4)-23,6-tri-O-sulfo-fl-Dglucopyranoside, tridecasodium salt (128) Polyol 127 (159 mg, 161 gmol) was
dissolved in DMF (0.02 M. 8.1 triL). S03.pyridine (3 equiv./OH, 6.3 mmol, 1.0 g) was added and the
solution stirred at 60 C overnight. The solution was cooled to 0 C and neutralized with 5M NaOH (3
equiv./S03.pyridine, 3.8 tnL), The mixture was cooled at -20 C for one hour. The supernatant was
decanted and discarded. The precipitate was transferred to a large round-bottomed flask with water,
evaporated and dialysed (2000 IVIWCO cartridge, Pierce) against purified water (5 L, containing 1 ad,
1.7 M NRIHCO3) for 72 hours. The  WO 24)09/049370PCT/AU2008/001535 - 7 3 - solution was
lyophilized to give the product as a yellow solid (227 mg, 61 %). 11-1 NMR (D20, 400 MHz) 85.89 (d,
11-1,./1,2 a-- 3.4, 11-1), 5.72 (d, 1H, = 2.7, H-1.), 5.67 (d, 1H, H-1), 5.06-4.09 (m, 18H), 4.01 (ddd,
111, CH20), 3.75 (ddd, 1H, CH20). 3.33 (t, 2H, 1=6.1, CH2N), 2.28 (t, 211, .1= 7.4, C1-12C0), 1.87 (in,
2H, CH2), 1.62 (m, 2H, CH2), 1.37-1.29 (m, 28H, CH2), 0.91 (t, 3H, CH3). Example 28. tert-Butyl
2-(cholestan-3-yloxy)acetate (129) Cholestanol (0.662 g, 1.703 mmol) was dissolved in toluene (13
mL). Potassium tert-butoxide (573 mg, 5 11 rnmol) was added in one portion. The mixture was stirred
at room temperature for 3 hours. tert-Butyl bromoacetate (503 AL, 3.406 nano') was added drop-wise
and the mixture was stirred overnight at room temperature. Toluene (20 mL) was added and the
solution was washed with brine (50 mL). The aqueous phase was extracted with toluene (30 rriL)
before all organic phases were combined, dried (Na2SO4) and the solvent evaporated. The crude
product was purified using column chromatography (Si02; Hexane:Et0Ac, 200:1 to 200:20) to yield the
white solid product (0.65 g, 76% yield). 11-1 NMR (400 MHz, CDC13) 6: 3.98 (s, 2H, CH20), 3.30 (m,
1H, CHO), 1.97-0.56 (m, 31H), 1.46 (s, 9H, CH3), 0.89 (d, 3H, J= 6.1, CH3), 0.85 (d, 3H, J= 2.0,
C113), 0.84 (d, 3H,1= 1.4, CH3), 0.79 (s, 3H, CH3), 0.64 (s, 3H, CE13). 2-(Cholestan-3-yioxy)acetic
acid (130) 



tert-Butyl 2-(cholestan-3-yloxy)acetate 129 (634 mg, 1.26 mmol) was taken up in DCM (4 mL) before
TEA (1 mL) was added. The solution was stirred at room temperature for 90 mins. The solvent was
evaporated and the residue purified using a short silica plug (Si02: DCM to 100:5 DCM:Me0H) before
being recrystallized from hexane to yield 439 mg of the white solid product (78%). Ili nmr (400 MHz,
CDC13) 6:4.25 (s, 2H, CH20), 3.37 (m, 1H, CHO), 1.99-0.58 (m, 31H), 0.89 (d, 3H,1= 6.6, CH3). 0.85
(d, 3H,1= 2.0, CH3), 0.84(d, 3H, 1= 1.4, CH3), 0.80 (s. 3H, CH3), 0.64 (s, 3H, CH3).
2,3,4,6-Tetra-O-benzoyl-a-D-giucopyranosyl-(1-. 4)-2,3,6-tri-O-betizoyl-o-D-glucopyranosyi(1-.
4)-2,3,6-tri-O-benzoyi--D-g1ucopyranosyl isothiocyanate (131)  WO 2009/049370PCl/AU2008/001535
_ 74 _ Bromide 84(1.8 g, 1.12 mmol), KSCN (3 equiv., 326 mg), molecular sieves and BuaNI (cat.)
were taken up in dry acetonitrile and stirred at 75 C overnight. The solvent was evaporated and the
residue taken up in DCM and washed with NaHCO3(sat.), before being dried (Na2SO4) and the
solvent was evaporated. The crude product was purified using column chromatography (Si02:Hexane
to 35% Et0Ac/Hexane, loaded with toluene) to yield 1.15g of the white solid product (65%). 1H NM:R.
(400 MHz, CDC13) S: 8.23-7.12 (m, 50H, Ar), 6.16 (dd, 111, 13,2 = 9.6, 13,4 = 9.6, H-311), 5.96 (dd,
1H, J3,2 = 9.6, J34 = 8.2, H-315, 5.81 (d, IH, 1,2 = 4.1, H-1111), 5.75-5.68 (m, 2H, R-31, 11-4111),
5.65 (d, IH, 42 = 4.1, R-111), 5.40 (dd, 1H, J2,1 = 8.2, J2,3 = 8.2, H-21), 5.32 (dd, 111, J2,1 =4.1, 12,3
= 10.2, H-2'5, 5.28 (d, 111, = 8.2, H-11), 5.13 (dd, 1H, J =4.1, J2,3 = 10.2, II-211), 5.00 (dd, 111,
11-6/), 4.77 (dd. 1H, H-61), 4.72-4.65 (m, 2H, 11-61, H-611), 4.53-4.41 (m, 5H, 11-511, H-5111,
11-41, H-411, H-6111), 4.30 (dd, IH, 11-6111), 4.13 (ddd, 111, 11-51).
2-(Cholestan-3-yloxy)acetamido 2,3,4,6-tetra-O-beuzoyl-a-n-glueopyranosyl-(1-.
4)-2,3,6-treO-benzoyl-a-D-glucopyranosyl-(1- 4)-2,3,6-tri-O-benzoyl-S-D-glucopyranoside (132)
Isothiocyanate 131 (0.5 g, 315 gmol) and 2-(cholestan-3-yloxy)acetic acid 130 (141 mg, 315 umol)
were dissolved in toluene (6.3 mt.). Triethylamine (20 AL) was added and the solution was stirred at
room temperature for 4 days. The solvent was evaporated and the residue purified by column
chromatography (8i02: Toluene to 10% Et0Acitoluene) to yield 358 mg of the white solid product
(58%). 1H NMR (400 MHz, CDC13) S: 8.23-7.09 (m, 50H, Ar), 7.50 (d, IH, NH), 6.09 (dd, 1H, 13,2 =
10.2, 13,4 -= 9.9, 11-3m), 5.91 (dd, IH, J3,2 = 9.9, J3A= 7.8, H-311), 5.82 (dd, 1H, 13,2 = 9.5, 13,4=
9.2, 11-31), 5.74 (d, 1H, 11,2 = 4.1, H-1111), 5.67 (dd, 1H, 14,3 = 9.9, 14,5 = 9.9, H-4115, 5.60 (d, 1H,
= 4.1, H-1"), 5.51 (dd, 1H,11,2= 9.5, I = 8.5, H-I'), 5.27 (dd, 1H, 12,1 = 4.1,12,3 = 10.6, 11-2"), 5.24
(dd, 1H, 12,1 = 9.5, J2,3 = 9.5, H-21), 5.08 (dd, 111, J2,1 = 4. 1, 12,3 -= 10.2, H-215, 4.92 (dd, IH,
11-6), 4.70-4.64 (m, 211, H2 x 11-6), 4.56 (dd, 1H, 11-6), 4.46-4.31 (m, 511, 11-5111, 11-41, 14-411,
2 x H-6), 4.22 (ddd, IR, H-511), 4.15 (ddd, 1H, 11-51), 3.95 (dd, 11-1, CI-120), 3.73 (dd, IH, CH20),
3.11 (m, IH, CHO), 1.47-0.50 (31H), 0.90 (d, 3H, 1=6.8, CH3), 0.86 (d, 3H, 1= 6.8, CH3), 0.86 (d, 3H,
1=6.8. CH3), 0.77 (s, 3E. CH3), 0.64 (s, 311, CH3). 2-(Cholestan-3-yioxy)acetamido
a-D-glueopyranosyl-(1.- 4)-ce-D-g1ucopyranosyl-(1-. 4)43-Dglueopyranoside (133)  WO
2009/049370PCT/AU2008/001535 -75 - Amide 132 (345 mg, 175 gmol) was dissolved in Me0H/THF
1:1 (16Na0Me (500 ML of a 6M solution) was added and the solution was stirred at room temperature
for 24 hrs. The mixture was neutralized with acidic resin and the solution filtered before the solvent
was evaporated to yield the white solid product which was triturated with Et0Ac and the solvent
decanted (x3). The solid was dried under vacuum to yield 124 mg of the white solid product (76%)
which was reacted on without further purification or characterisation. 2-(Cholestan-3-yloxy)acetamido
2,3,4,6-tetra-0-sulfo-tt-D-glucopyranosyl-(1-- 4)-2,3,6-tri-Osulfo-ct-u-glucopyranosy1-(1-
4)-2,3,6-tri-O-sulfo-fl-tt-glucopyranoside, decasodium salt (134) Polyol 133 (118 mg, 127 gmol) was
dissolved in DMF (0.04 M, 4.4 ml.). S03.pyridine (3 equiv./OH, 5.3 nunol, 838 mg) was added and the
solution stirred at 60 C overnight. The solution was cooled to 0 C and neutralized with 5M NaOH (3
equiv./S03.pyridine). The mixture was cooled at -20 C for one hour. The supernatant was decanted
and discarded. The precipitate was transferred to a large round-bottomed flask with water, evaporated
and dialysed (2000 IvIWCO cartridge, Pierce) against purified water (5 L, containing 1 mL 1.7 M
N11414CO3) for 72 hours. The solution was lyophilized to give the product as a yellow solid (195 mg,
79 %). 1E1 NMR (D20, 400MHz) 6- 567 (d, 1H, J1,2 = 2.9, H-1),5.57 (d, 1H, f1,2 = 1.2, H-I), 535 (d,
1H, J,,2= 7.3, H-11), 5.06-4.06 (m, 20H), 348 (m, 1FL CHO), 2.07-0.68 (m, 46H). 



Example 29. 3-(Cholestan-3-yloxy)propauenitrile (135) Cholestanol (1.554 g, 3.998 mmol) was
dissolved in DCM (6 rtiL). To this solution was added KOH (40% w/w in water, 1 2 ml.) and acrylonitrile
(0.8 mL), followed by 18-crown-6 (104 mg). The mixture was stirred at room temperature overnight.
The organic layer was washed with brine and dried (Na2SO4) before the solvent was evaporated. The
residue was recrystallized from hot Me0H to yield the pure product as a colourless crystalline solid
(1.42 g, 80% yield). 11-INMR (400 MHz, CDC13) 6: 3.68 (t, 2H, CH20), 3.29 (m, 1H, CHO), 2.57 (t,
2H, CH2CN), 1.98-0.58 (m, 31H), 0.89 (d, 3H, J = 6.6, CH3), 0.87 (d, 3H, I = 1.8, CH3), 0.85 (d, 3H, J
= 2.0, CH3), 0.79 (s, 314, CH3), 0.64 (s, 3H, CH3).  WO 2009/049370PCT/AU2008/001535 -76
-1-Amino-3-(eholestan-3-yioxy)-propane (136) 3-(Cholestan-3-yloxy)propanenitrile 135 (442 mg, I
rrunol) was taken up in a mixture of toluene (I mL), chloroform (1.5 mL), Et0H (I mL) and conc. HC1
(200 pL). Platinum oxide hydrate (46 mg) was added. The mixture was stirred under hydrogen (80 psi)
at room temperature for 48 hours, The solvent was evaporated and the residue taken up with DCM (40
mL) and NaHCO3 (sat.) (40 mL). The organic phase was separated and washed with NaHCO3 (sat.)
(30 mL), followed by brine (20 mL), before being dried (Na2804) and the solvent evaporated to yield
the white foam product which was reacted on without further purification or characterization.
1-[(Cholestan-3-yloxy)propy11-3-12,3,41,6-tetra-O-benzoyl-a-u-glueopyranosyl-(1--)4)-2,3,6-triO-benz
oyi-a-D-glueopyratiosyl-(1-+4)-2,3,6-tri-O-benzoy1-13-6-glueopyranosidel thiourea (137)
3-(Cholestan-3-yloxy)propan- 1-amine 136 (0.5 mmol) was taken up in toluene (3 ntL). Isothiocyanate
131 (403 mg, 0.254 inmol) was added. The solution was stirred at room temperature for 3 days. The
solvent was evaporated and the crude product purified using column chromatography (Si02; toluene to
180:30 toluene:Et0Ac) to yield the pure product as a white solid (355 mg, 35%). 1H nmr (400 MHz,
CDCI3) 8.23-7.09 (m, 5011, Ar), 6.90 (dd, 1H, J = 4.9, 1= 4.9, NH), 6.09 (dd, 1H, 13,2= 10.2, J3,4 r
9.8, H-3111), 5.89 (m, 2H, H-311, H-31), 5.74 (d, 1H, 11,2 = 3.9, H-1111), 5.67 (dd, 1H, 14,3 = 9.8,
J4,5 = 9.8, H-4111), 5.58 (d, 1H, ./:,2 = 3.9, H-111), 5.28 (dd, IH, 12,1 = 3.9, 12,3 = 10.7, H-2111),
5.19 (dd, 1H, 12,1 = 9.3, 12,3 = 9.3, H-21), 5.09 (dd, 1H, 12,1 = 3.9, 12,3 = 10.2, B-215, 4.92 (dd, 1H,
H-6), 4.70 (dd, 1H, H-6), 4.67 (dd, 1H, H-6), 4.58 (dd, IH, H-6), 4.46-4.34 (m, 5H), 4.27-4.18 (m, 2H),
3.50 (dd, 2H, CH2), 3.18 (m, 1H, CUD), 1.98-0.56 (35H), 0.90 (d, 31-1,1= 6.8, CH3), 0.87 (d, 3H, ir =
6.8, CF13), 0.86 (d, 3H, 1=6.8, CH3), 0.80 (s, 3H, CH3), 0.64 (s, 3H, CH3).
1-1(Cholestan-3-y1oxy)propylj-3-1a-D-glucopyranosyl-(1-0)-a-D-glueopyranosyl-(1-44)-
giueopyranosidei thiourea (138) Thiourea 137 (345 mg, 171 }mop was dissolved in Me01-1./THF
1:1(16 mL). Na0Me (500 ML of a 6M solution) was added and the solution was stirred at room
temperature for 24 hrs. The mixture was neutralized with acidic resin and the solution filtered before
the solvent was evaporated to  WO 2009/049370PC1/AU2008/001535 - 7 7 - yield the white solid
product which was triturated with Et0Ac and the solvent decanted (x3). The solid was dried under
vacuum to yield 169 mg of the white solid product (quantitative) which was reacted on without further
purification or characterisation. 



H(Cholestan-3-yloxy)propy11-3-[2,3,4,6-tetra-0-sulfo-orn-gl ucopyranosyl-(
-4)-2,3,6-tri-Osulfo-a-D-glucopyranosyl-(1-+4)-2,3,6-tri-O-sullo-f3-D-glucopyranoside] thiourea,
decasodium salt (139) Polyol 138 (169 mg, 171 itmol) was dissolved in DMF (0.04 M, 4.4 nth).
S03.pyridine (3 equiv./OH, 5.13 num', 816 mg) was added and the solution stirred at 60 C overnight.
The solution was cooled to 0 C and neutralized, with 5M NaOH (3 equiv./S03.pyridine). The mixture
was cooled at -20 C for one hour. The supernatant was decanted and discarded. The precipitate was
transferred to a large round-bottomed flask with water, evaporated and dialysed (2000 MWCO
cartridge, Pierce) against purified water (5 L, containing 1 mL 1.7 M NH4HCO3) for 72 hours. The
solution was lyophilized and taken up in water before being purified on a prep C18 RP-HPLC system
(5% to 95 % acetonitrile in water over 20 minutes). CE was used to determine the purity of each
fraction collected after HPLC purification. Greater than 90% purity fractions were combined and
lyophilized to give the product as a white solid (7 mg, 2 %). NMR (400 MHz, D20) 8: 6.00-5.56 (m, 3H,
3 x4.98-3.14 (m, 21H), 2.04-0.72 (m, 50H). Example 30. 3'-Cholestanyl
2,3,4,6-tetra-0-sulfo-a-1)-glucopyranosyl-(1- 4)-2,3,6-tri-Osulfo-a-D-glucopyranosy/-(1-0
4)-2,3,6-tri-O-sulfo-a-0-glucopyranosyl-(1- 4)-((1-pyridinium1-y1)-2,3,5,6-tetra-0-suffo-n-glocoside,
tridecasodium salt (140) The polyol 64 (3.552) was dissolved in dry DMF (46 nth) and freshly washed
and dried S03.pyridine complex (21.24 g) added and the mixture was stirred for 16 h at 60 C. The
reaction mixture was cooled to 0C for 10 mm, then neutralized by adding ice-cold aqueous NaOH
solution (5 M. 54 mL) at 0 C in one portion (to pH 12). The suspension was stirred for 15 min 0 C,
diluted with water (10 mL) and concentrated in vacua at 40 C. A pale yellow powder was afforded,
which was dissolved in water (10 mL) obtaining a solution with pH 11.5. The solution was set to pH
12.5 by adding a aqueous solution of NaOH (5 M, 5 drops) and dialyzed against water (4 L) using 4 x
Slide-A-Lyzer(r) cassettes (2000 MWCO, 4-12 mL) for 16 h at r.t. The dialysis against water (4 L) was
continued at 0 C for 3 d, whereby the water was changed after each 24 h, as well as an  WO
2009/049370P T LT2008/001535 - 7 8- aqueous solution NII4HCO3 (3 M, 0.6 mL) was added to the
water to set pH - 6.0-6.5. The desalted solution was then lyophilized to afford a mixture of mainly 65
and 140 which was purified on a prep C18 RP-HPLC system (5% to 30 A acetonitrile in water over 20
minutes). CE was used to determine the purity of each fraction collected after HPLC purification.
Greater than 90% purity fractions were combined and lyophilized to give the product as a white solid
(30 mg, purified from approx 1 g of crude material). 1H NMR (400 MHz, D20) 8: 9.09 (m, 2H, Ar), 8.39
(m, 1H, Ar), 7.93 (m, 211, Ar), 6.40 (d, 1H, H-I'), 5.56 (d, 1H, 11,2 = 3.4, H-115, 5.54 (d, 1H, .1],2 =--
2.3, HAI"), 5.45 (d, 1H, J1,2 = 3.3, H-11'), 5.00 (ddd, 1H H-51), 4.86 (dd. 1H, H-3"), 4.79 (dd, 1H,
H-3"5, 4.77 (dd, 1H, H-21), 4.77 (dd. 1H, H-41), 4.64 (dd, 1H, H-2111), 4.58 (dd, 1H, H-31v), 4.49 (dd,
1H, H-31), 4.40 (m, 1H, H-65, 4.32 (m, 111, 14-61), 4.31 (dd, 1H, H-41\), 4.29 (dd, 1H, H-21), 4.29
(dd, III, H-21v), 4.20-4.10 (m, 6H, H6 x H-6), 4.13 (ddd, 1H, H-5"), 4.12 (dd, 114, H-415, 4.10 (dd, IH,
14-41"), 4.07 (ddd, IH, H-5111), 3.81 (ddd, 1H, H-51v), 2.00-0.67 (in, 31H), 0.93 (d, 3H, CFI3), 0.87 (d,
3H, CH,), 0.86 (d, 3H, CF13), 0.83 (s, 3H, CH3), 0.68 (s, 314, CH3). Example 31. 8-Pentadecanyl
2,3,4,6-tetra-O-acetyl -D-glucopyranoside (141) To a solution of D-glucose peracetate (250 mg, 640
/Imo') in DCE (1 mL) was added gpentadecanol (220 mg, 960 umol). BF3.0(Et)2 (134 p.L, 1.1 mrnol)
was added and the mixture stirred at room temperature overnight before pouring onto short plug of
silica and eluting with Et0Ac. The solvent was evaporated before the crude material was purified by
column chromatography (3i02, loaded with DCM, elution with DCM (100 raL), then 20% Et0Ac/Hexane
to 35% Et0Ac/Hexane) to give the glycoside 141 as a white solid (179 mg, 50%). 1H NMR (CDCI3,
400 MHz) 8: 5.19 (dd, 1H, J2,3 = 9.5, 13,4 0.0, H-3), 5.06 (dd, 111, 14,5 = 9.7, H-4), 4.96 (dd, 1H,
./1,2= 8.0, "2.3 9.6, H-2), 4.52 (d, 1H, HA), 4.21 (dd, 114, 15,66 = 5.2, J6a,6b = 12.1, H-6b), 4.12 (dd,
1H, J5,6a = 2.6, 11-6a), 3.66 (ddd, 1H, 14,5 = 10.0, H-5), 3.53 (m, 1H, CH2CHOCH2), 2.07 (s, 3H,
OCOCH3), 2.02 (s, 6H, OCOCH3), 2.00 (s, 3H, OCOCH3), 1.60-1.20 (m, -24H, CE12), 0.88 (t, 3H,7.0,
CH3), 0.87 (t, 3H, J = 7.0, CH3). 8-Pentadecanyl D-glueopyranoside (142) The glycoside 141 (70 mg)
was deacetylated according to the general procedure to give the polyol 142 (50 mg, quantitative) as a
white solid that was reacted on without further purification or characterisation.  



WC 20091049370PCT/AI 12008/001535 -79 - 8-Pentadecanyl 2,3,4,6-tetra-0-sulfo-n-glucopyranoside,
tetrasodium salt (143) Polyol 142 (50 mg) was dissolved in DMF (5 mL). S03.pyridine (250 mg) was
added and the solution stirred at room temperature overnight. The solution was cooled to 0 C and
neutralized with 2M NaOH to pH 10. The solution was evaporated to dryness. The residue was
dissolved in 4 triL of water and purified by Bio-Gel P-2 column chromatography (eluted with 0.1 M
NH4HCO3 at 196 mLtli, 6 min per collection). The product fractions were identified by MET and CE.
Lyophilisation gave the product 143 as pale-yellow powder (33 mg, 32%). 111 NMR (400 MHz, D20)
5:4.79 (d, 11-1, J1,2= 5.3, H-I), 4.67 (hr, 11-1), 4.45 (br, 11-1, H-2), 4.28 (m, 2H), 4.28 (m, 2H), 3.68
(s, 1.52-1.38 (m, 4H), 1.32-1.10 (in, -24H), 0.76-0.71 (m, 6H). Biological Testing of Compounds
Growth Factor Binding Assay       Binding affinities of compounds for the growth factors FGF-1, FGF-2
and VEGF were measured using a surface plasmon resonance (SPR) based solution affinity assay,9
Heparin-coated sensorchips used for this assay were prepared via immobilisation of biotinylated
BSA-heparin on a streptavidin-coated sensorchip, or via aldehyde coupling using either adipic acid
dihydrazide or 1,4-diaminobutane.9 For each lc measurement, solutions were prepared containing a
fixed concentration of protein and varying concentrations of the ligand in buffer. Ligands binding to
FGF-1 and VEGF were measured in HBS-EP buffer (10 imM HEPES, pH 7.4, 150 rnM NaCI, 3.0 mM
EDTA and 0.005% (v/v) polysorbate 20), while binding to FGF-2 was measured in H13S-EP buffer
containing 0.3 M NaCI. Prior to injection, samples were maintained at 4 C to maximise protein stability.
For each assay mixture, 50-200 pi., of solution was injected at 5-40 plimin and the relative binding
response measured. All surface binding experiments were performed at 25 C. The surface was
regenerated by injection of 40 !IL of 4M NaCI at 40 ML/min, followed by injection of 40 pi of buffer at
40 pL/min.       Sensorgram data were analysed using the BlAevaluation software (BlAcore) and Kd
values determined as previously described.c Where Kd values were measured in duplicate, the values
represent the average of the duplicate measurements. The results are presented in Table 1.  WO
2009/049370PCT7ALT2008/001535 - 80 Heparanase Inhibition Assay       The enzymatic activity of
heparanase can be detected by measuring the cleavage of the substrate fondaparinux.39'4 The newly
formed reducing disaccharide can be detected by reacting with the mono-tetrazolium salt WST- I
(Auspep Pty Ltd, Melbourne, Australia) a to produce a blue colour which can be measured with a
microplate reader at 584 rim. In the presence of an inhibitor the catalytic activity of heparanase is
reduced, and the amount of disaccharide produced and the optical density of the solution are both
decreased. The percent inhibition and IC50 of the inhibitor are determined from measurement of the
optical density (OD) over a range of inhibitor concentrations.       Assays were carried out in 40 mM
sodium acetate buffer, pH 5.0, as follows. Fondaparinux (100 gM) and varying concentrations of
inhibitor and buffer to give a final volume of 100 !IL were mixed in 96 well plates (Costar BIZ/REA,
Coming) pre-coated with BSA. Purified recombinant human heparanase (2.55 nM) was then added to
start the assay. The plate was incubated at 37 C for 24 h and the assay stopped by addition of WST-1
solution (100gL). A blue colour was developed by incubation of the plates at 60C for 60 min. The OD
was determined at 584 rim with a microplate reader (Fluostar) and quantitated using a standard curve
constructed with D-galactose as the reducing sugar standard. The IC50 value for each compound was
evaluated and converted into a K.; (inhibition constant) using the expression IC50 [substrate] Km 



I +        The Km (concentration of substrate that leads to half-maximal velocity) for fondaparinux was
determined to be 33  6 gM. The results are presented in Table I. Growth Factor Induced Endothelial
Cell Proliferation Assay Endothelial cell culture      HUVEC cells were maintained and subcultured
according to standard cell culture protocols essentially as described by Lonza. Briefly, cells were
maintained in Lonza endothelial growth media (EGM) with recommended supplements and growth
factors (VEGF, FGF2, EFG, IGF,  WO 2001049370PCT/A1:200 /001535 - 8 - hydrocortisone, fetal
bovine serum (FBS), ascorbic acid, heparin and gentamicin). Cells were subcultured when they
reached 70-80% confluence by trypsinisation and reseeding in fresh growth medium in new culture
vessels at 2500 to 5000 cells/cm` of vessel surface area. Cell counts were performed using a
haemocytometer and viable cells were visualized with trypan blue.        Medium for the proliferation
studies was prepared using EGM with 2% FBS and gentamicin only. In a later study, complete EGM
was used for the VEGF groups in an attempt to enhance the proliferative index of VEGF-stimulated
groups. For the tube formation assay, complete medium was used with only heparin omitted.
Compounds under investigation were weighed out from powder stocks and diluted in PBS to 10 inM
stock solutions and stored at -80 C. For experiments, compounds were subsequently diluted in EBM-2
medium (supplemented with 2% FBS and gentamicin) to various working concentration as required.
Proliferation assay       Proliferation was induced in HUVECs using various concentrations of the
growth factors VEGF, FGF-1 or FGF-2 over a period of 72 h. In the first of a series of experiments, the
assay was further optimized by examining the cell density and growth factor concentration required to
induce maximal proliferation by growth factors. Briefly, 100 pL of cells was added to each well at
concentrations between 1-3 x 103 per well. Growth factors and test compounds were then added in 50
tiL volumes at specified concentrations to obtain a final volume of 200 pl. Following incubation for 70 h,
20 pL of the CellTitre 96(r) Aqueous One Solution Cell Proliferation Assay (Promega) was added for 2
h prior to reading the absorbance at 490 rim to obtain OD values. The data are presented in Table 2.
Matrigelm Microtubule Formation Assay        The tube formation assay was performed essentially as
described by Mal nda et al., with modifications.41 HUVECs in the fourth or fifth passage at 70-80%
confluence were harvested and resuspended in Lonza endothelial growth medium (EGM2) containing
all supplements as directed by manufacturer, except heparin, at a cell density of 4 x 105 cells per nth.
For each set of triplicate wells, 200 la of cells (4 x 105/mL) were treated with an equal volume of
compound to obtain final concentrations of 10, 50 or 100 WA (thus ensuring 1 x 300 tiL are available
for each condition). A  WO 2009/049370PCT/AU2008/001535 



- 8 2- 100 itL, aliquot of cells was then plated onto 96-well plates pre-coated with growth factor
reduced Matriger (50 !AL for 30 min followed by a further 30 uL for 1 h) and incubated for 18-22 h.
Tube formation was examined by phase-contrast microscopy and images were collected using an
Olympus C5050 digital camera. Tube formation inhibition was quantitated manually from images by
recording the total number of nodes connecting 3 or more tubules. Results are expressed as
percentage inhibition compared to control and are presented in Table 2. Untreated HUVECs were
used as a control for normal cell growth and tube formation in Matrigel.  WO 2009/049370P CT/Atf
2008/001535 - 83 - Endothelial Cell Migration Assay       The BD BioCoatm Angiogenesis System was
used as an in vitro, quantitative endothelial cell migration assay platform. It is composed of a BD
Falcon'''. 24-Multiwell Insert Plate (and a non-TC treated 24-well receiver plate and lid) containing a
fluorescence blocking microporous (3.0 pm pore size) PET membrane (BD FluoroBlokTM) evenly
coated with human fibronectin. The concentration of fibronectin and the coating procedure is optimized
so the pores of the membrane are not occluded. This allows endothelial cells to attach to the
membrane and freely migrate towards an angiogenic stimulus in the lower chamber of the plate. A
fluorescence plate reader is used to quantify the migrating cells without further manipulation. In this
instance, the cells were labeled with a fluorescent dye post-migration.       Briefly, 200 !IL of HUVECs
at a concentration of 2.5 x 105/mL were plated into the upper chambers of each well of the 24-well
plate supplied in the kit. Compounds were then added at various concentrations (typically 10 and/or 50
pg/mL) with medium alone (EBM-2) used as the untreated control group. Due to the poor migratory
performance of HUVEC stimulated with FGF-2 or VEGF in our laboratory, 10% foetal calf serum (FCS)
was used as this led to over a 6-fold increase in HUVEC migration in comparison to HUVEC cultured
in media without FCS. Therefore, 750 uL of media containing 10% FCS was added to the lower
chambers to act as the migratory stimulus and plates were incubated overnight at 37 C/5% CO2 for 18
h. Following the incubation time, the upper plate was transferred to a fresh 24-well bottom plate and
500 pl of Calcein AM was added to stain the migrated cells underneath the porous membrane for 90
min at 37 C. Fluorescence was measured using a FULIOstar Optima (BMG laboratories) with an
excitation and emission filter of 485 nm and 520 rim respectively. Data is shown as percentage
inhibition of migration in comparison to FCS-induced HUVEC (Table 3). Ex Vivo Angiogenic Sprout
Assay        Explants from rat aortas were prepared by a modification of protocols previously described
42-45. In this model, the rat aortic endothelium exposed to a three dimensional matrix of ECM-derived
proteins (Matriger), switches to a microvascular phenotype, generating branching networks of
microvessels. Angiogenesis is triggered by the injury caused by the dissection procedure and does not
require stimulation by exogenous growth factors.  WC 2009/049370PC:17A U2008/001535 -8 4 -
Briefly, thoracic aortas were excised from 2- to 4-month old Sprague Dawley rats and trimmed of
remaining fat and connective tissue. Great care was taken at every stage to reduce physical damage
of the aorta. Tissue was transferred to complete EBM-2 media (Cambrex) containing 2% FCS and all
singlequotsT" (Cambrex) reagents except for heparin. Meanwhile, Matriger (BD Biosciences) was
allowed to cool on ice and once in a liquid form, 180 iL was pipetted into 48-well tissue culture plates
(Nunc). The plates were incubated at 37 C for 30 min to allow Matrigelm to solidify.       Aortas were
prepared by cutting 1 mm ring sections and then being bisected. Aortic segments were then carefully
placed on top on the Matriger in the centre of each well and once orientated as required, 60 uL of extra
Matriger was placed on top and the plate was returned to the incubator for a further 20 min. Each well
was then supplemented with 1.0 mL media in the absence (control) or presence of test compounds
usually at two concentrations within the range of 1-50 p.M, depending on the particular
compound/experiment. Cultures were replenished as appropriate every 48 h and scoring of
microvessels was carried out at various timepoints up to 8-10 days. The extent of microvessel
sprouting was determined by employing a scoring system from 0- 5, where 0 = no microvessels to 5 =
diffuse angiogenesis as previously described 45. Sprouting vessels were photographed using the 4x
objective with an Olympus C-7070 camera and an adaptor for the eyepiece.        In some instances, to
determine the potential toxicity of compounds in this assay, the viability of the tissue was assessed by
withdrawing the compound/media from the culture on day 6 or 7 and adding complete media with
VEGF (typically 10 ng/mL) for up to an additional 7 days. In the absence of toxicity, the viable tissue
should sprout microvessels in response to the exogenous growth factor. 



The inhibitory effect of compounds of the present invention on angiogenesis was assayed using the
angiogenic sprout/microvessel formation (rat aortic) assay described above. Embedding of the rat
aortic tissue in MatrigelTM in the absence of any inhibitor (control) yielded extensive angiogenic
sprouting (as a score of 5 indicates diffuse angiogenesis) as illustrated by Figure 1.  WO
2009/049370PCT/M12008/1101535 - 8 5-       Addition of PI-88 and PG524 (a less lipophilic analogue)
led to a strong inhibitory response at 10 and 50 tiM. However, compounds of the present invention
demonstrated further potency by inhibiting angiogenesis up to 100% at 10 uM. The results are
presented in Table 4 below.       To examine the viability of the aortic tissue following treatment with
the aforementioned compounds. withdrawal of these compounds on day 6 or 7 (depending on the
individual experiment) was followed by treatment with VEGF up to an additional 7 days. Appearance of
microvessel sprouts demonstrated that the compounds of the invention exert their inhibitory effects via
an anti-angiogenic mechanism as opposed to the induction of a toxic effect on the tissue (Figure 2
below). Anticoagulant Activity       The anticoagulant activity of the test compounds was determined by
measuring the effect of various concentrations of compound (0-100 p.rgimL in PBS) on the elevation of
the activated partial thromboplastin time (APTT) of pooled normal human plasma. APTT
measurements were performed on a STAGG STA-Compact Coagulation Analyser using standard
protocols according to the manufacturer's instructions. Unfractionated heparin (UFH) was used as a
control. The normal range of API 1 for pooled normal human plasma is 26-36 s. The results are
presented in Table 5 which shows that the new compounds possess only mild anticoagulant activity
and are significantly less potent than PI-88. In Vivo Mouse Melanoma Model       B16 melanoma is a
commonly used cell line for the induction of tumours in syngeneic C57/BL6 mice. It is a
non-metastatic, fast-growing tumour unresponsive to most anti-cancer agents.        B16171 cells were
cultured in complete DivlEM medium containing 10% FCS, penicillin / streptomycin, L-glutarnine,
sodium pyruvate, 2-mercapoethanol. Cells were harvested for tumour inoculation, B16F1 cells by
disruption with Trypsin/EDTA, washed with HBSS and centrifuged for 5 minutes at 1500 rpm. Cells
were then resuspended in PBS to ensure 5 x 105 cells were injected in a volume of 50 uL. The tumour
was implanted just behind the neck. Three days following tumour inoculation each treatment group
was injected subcutaneously at different sites each day and at  WO 2009/049370PCT/AU2008/001535
86 different concentrations in a volume of injection of 50 or 100 tiL. Injections continued until day 15
providing a 12-day treatment period. Mice were monitored daily from the start of injections and
palpable tumours were measured daily. Tumour size was determined from the measurement in two
dimensions, 1 x w, where I = longest dimension and w = shortest dimension. To estimate tumour
volume, the formula 0.5 x x (w2) was employed. Data is presented as both median tumour growth and
the percentage of tumour growth inhibition (%TGI). The %TGI calculation was performed to correct for
inter-experimental differences.       Since the compounds of the present invention were shown herein
to inhibit angiogenic sprout formation, and since tumour progression is angiogenesis-dependent, the
effect of these compounds on primary tumour growth and overall survival was assayed as described
above. Figure 3 provides an illustration of the typical median tumour volumes observed from various
studies testing compounds of the invention in the B16 melanoma model. 



For directly comparative data, the results shown in Figure 4 indicate the decreased relative tumour
size of tumour bearing mice in comparison to the relevant control and displayed as a parameter known
as the percentage of tumour growth inhibition (%TGI). TGT values were calculated using the formula
TGI = [1 - (AT/AC)] x 100, where AT and AC represent the change in mean tumor mass between the
last day of therapy and the first day of therapy in the sample compound-treated (T) and vehicle control
(C) groups, respectively. In Vivo Mouse Lung Metastases Model       When B16F1 cells, cultured as
described above for the B16 solid tumour mouse melanoma model, are injected via the tail vein into
mice, the formation of metastatic nodules in the lungs results. As the tumour cells are black the
observation of metastatic nodules are easily identifiable. Figure 5 shows control and
compound-treated mice lungs, with obvious observable differences in the formation of lung colonies
(dark spots).       In the metastases model, B16 cells (2 x105) were injected via the tail vein of C57/BL6
mice in a volume of 50 mL on day 0. Treatment with the test compounds commenced on day 0 and
continued daily for 12 days. The number of lung metastases was enumerated on day 12 of the
experiment. The results shown in Figure 6 indicate the selected compounds maintain the potent  WO
2009/019370PCPA112008/001535 -87 - inhibition of lung metastases exhibited by PI-88. The data is
shown as the percentage of lung metastatic nodules observed compared with the saline control. In
vivo 1TT29 colorectal cancer xenograft model       1-11-29 human colorectal adenocarcinoma cells
(Passage 4 from working stock VP-Stock 325) were cultured in RPMI1640 cell culture medium, which
was supplemented with 10% FBS and penicillin-streptomycin (50 IU/mL final concentration). The cells
were harvested by trypsinisation, washed twice in EIBSS and counted. The cells were then
resuspended in HMS and adjusted to a final volume containing 2 x 107 cells/ME Prior to inoculation
the injection site, on the dorsal right flank was liberally swabbed with alcohol and the needle
introduced through the skin into the subcutaneous space just below the animals right shoulder, where
100 !IL of cells (2 x 106 cells) were discharged. The treatment of mice commenced with an average
tumour volume of approximately 155 mm3. Tumours were measured in two dimensions (length and
diameter) and the tumour volume calculated using the equation: V(mm3) = length x diameter' x 7r/6.
The Vehicle Control, sterile PBS, was administered s.c., at a dosing volume of 10 mL/kg, once daily for
21 days. Each animal's body weight was measured immediately prior to dosing each day. The actual
volume administered to each mouse was calculated and adjusted based on the body weight. The
results presented in Figure 7 demonstrate the selected compounds possess anti-cancer activity using
the murine tumour model of colorectal cancer. All compounds showed improved activity in comparison
to P1-88, which was not particularly effective in this model. Antiviral Activity       The results of the
antiviral assays are presented in Tables 6-10. Cells and viruses      African green monkey kidney
(GMK AH1) cells46 were cultured in Eagle's minimum essential medium (EMEM) supplemented with
2% calf serum, 0.05% Primmon RL substance (Kraft Inc., Norwich, USA) and antibiotics. Human
epiderrnoid carcinoma (HEp-2) cells were cultured in Dulbeeco's modified EMEM (DMEM)
supplemented with 10% fetal calf serum and antibiotics. The HSV strains used were HSV-1 1(08321, a
plaque-purified isolate of wild-type  



WO 2009/049310PCIMU2008/001535 - 88- strain KOS 47, HSV-1 KOS gC-null variant gC-39 48, and
RSV-2 strain 33349. The RSV strain A-2 5 was used. The RSV stock was prepared as described by
Hallak et al. SI and stored at -70 C in the presence of 40% sucrose 82 Virus purification and assay of
virus binding to cells      The extracellular, methyl-rHithymidine labeled HSV virions were purified by
centrifugation through a three-step discontinuous sucrose gradient as previously described 83184. The
effect of test compound on the binding of purified methyl-rEllthymidine labeled virus to GMK AH1 cells
at 4C was assayed as described previously 17. Briefly, the cells were washed with PBS-A (PBS
supplemented with 1 mM CaCl2 and 0.5 rnM MgCl2) and then blocked with PBS-A containing 1% BSA
for 1 h at room temperature. Serial five-fold dilutions of test compound in PBS-A were mixed with
purified virions and incubated for 15 min at 4 C. The cells were washed once with PBS-A, and the
virus-compound mixture added and incubated with the cells under moderate agitation for 2 h at 4 C.
Subsequently the cells were washed three times with PBS-A, lysed with 0.2 mL of PBS-A containing
5% SDS, and finally transferred to scintillation vials for quantification of radioactivity. Virus inactivation
assay      Approximately 105 plaque-forming units of 1-1SV-1 K0S321 or EISV-2 333 stain and specific
concentrations of the test compound in 200 ILL of serum-free EMEM were mixed and incubated at 37
C for 15 min. The mixtures were diluted to the non-inhibitory concentrations of the test compound, and
then subjected to the infectious titer determination as described under the viral plaque
number-reduction assay. In case of RSV, the assay was carried out in similar manner using DMEM
supplemented with 2% heat-inactivated fetal calf serum instead of EMEM. To evaluate the effect of a
low pH value or the presence of cervical secretions; the virus (HSV-2 333) and compounds were
diluted in a low pH buffer (4.5) or cervical secretions were added to the compound dilutions before
mixing with the virus (HSV-2 333). The cervical secretions were prepared from cervical swabs
generated from 3 different individuals. The swabs were rinsed with distilled water and centrifuged at
5000 x 2 for 10 min. The supernatant was kept at -20 C. In the case of RSV, the assay was carried out
in a similar manner using DIvlEM supplemented with 2% heat-inactivated fetal calf serum instead of
EMEM.  WO 2009/049370PCT/A11200R/001535 - 8 9- Viral plaque assays      The viral infectivity (the
plaque number-reduction) assay and the plaque size-reduction assay were carried out as described
previously 17. Briefly, for the plaque number-reduction assay, the virus-compound mixtures incubated
for 15 min at room temperature prior to the addition to cells and during 1 h period of virus infection of
cells at 37 C. Subsequently, the cells were washed with 2 mL of EMEM and overlaid with 1%
methylcellulose solution in EMEM. The plaques were visualized by staining with crystal violet solution
after 2 (HSV-2) or 3 (HSV-1) days of incubation at 37C. The concentration of the test compound that
inhibited the number of viral plaques by 50% (IC50) was interpolated from the dose-response curves.
When the compounds were screened for anti-HSV or anti-RSV activity, mixtures of 200 PFU of the
virus and the test compound (100 ug/mL) in serum-free EMEM were incubated for 10 min at room
temperature before addition to cells and during the entire period of viral infection of cells and the
development of viral plaques. In the plaque size-reduction assay, the compounds were added to cells
(in methylcellulose overlay medium) after 2 h period of virus infection of cells in the absence of the
inhibitor. After 2-3 days of incubation at 37 C, the viral plaques were visualized by staining the cells
with 1% solution of crystal violet. For each compound tested, the images of twenty neighboring
plaques were captured using a Leica DC300 digital camera attached to a Leitz-Wetzlar Diavert
microscope. The area of each plaque was determined using 1M500 image software (Leica). Similar
protocols were used for RSV, except that the assays were performed in HEp-2 cells and DMEM
supplemented with 2% heat-inactivated fetal calf serum was used instead of EMEM. Cytotoxicity assay
The assay was performed in GMK AH1 cells that had been seeded in 96 well cluster plates and
reached approximately 80-90% confluence at day 2 of culture. The cells were washed with EMEM and
incubated for 24 h at 37 C with 100 n.L of serial two-fold dilutions of the test compound in serum-free
EMEM. The effect of the test compound on cell viability was measured by using the tetrazolium-based
CellTiter96 assay according to the manufacturer's protocol (Promega, Madison, WI, USA).  -90 - 



Pharazacokinetics Adult male Sprague-Davvley (SD) rats (approx 300 g) were used for the
experiment. Femoral artery annuls: was implanted and exteriorised following isoflurane anaesthesia.
Jugular vein artery cannulae was implanted and exteriorized. Animals were allowed to recover from
carmula insertion prior to dosing, and housed in metabolism cages for the duration of experimentation
with free access to water and food. 3H (aglycon labelled) or 3 5 S (sulfate labelled) labelled
compounds were dissolved in. phosphate-buffered saline to give a total drug concentration of between
1.25-5.00 mg/mL. All doses were administered as a bolus of between 2.5-10 mg/kg in a dose volume
of approximately 2.0 mLikg The total amount of radioactivity administered to each rat was between  10
0.5-10 ga. Blood samples (-325 AL) were collected into sample tubes containing the anticoagulant
sodium citrate from femoral artery catheter pre-dose and at 5, 20 minutes and 2, 5, 8, 12, 24, and 48
hours post-dose, and kept at reduced temperature (approx 4 C) nntil centrifuged. Blood samples were
centrifuged, plasma separated and 50 AL aliquot of the plasma transferred to a scintillation vial for
counting. At the end of the experimental period animals were euthanased via a  15 lethal overdose of
pentobarbital. The level of radioactivity in the plasma was measured following mixing of samples with
Packard Ultima Gold liquid scintillation counting cocktail, Counting was conducted on a Beckman liquid
.scintillation counter (LS6500) or Packard TriCarb liquid scintillation counter for 10 minutes per sample.
Results (DPM, calculated from an in-built quench curve in the counter) were corrected for background
prior to any calculations. The phamiacoldnetic  70 parameters were calculated using PK Solutions 2.0
software (Summit Research Services, Ohio, U.S.A.) and are summarised in Table 11 below.       The
foregoing embodiments are illustrative only of the principles of the _invention, and various
modifications and changes will readily occur to those skilled in the art. The invention is capable of
being practiced and carried out in various ways and in other embodiments. It is also to  - be
understood that the terminology employed herein is for the pmpose of description and should not be
regarded as limiting. The term "comprise" and variants of the term such as 'comprises" or "comprising"
are used herein to denote the inclusion of a stated integer or stated integers but not to exclude any
other  integer or any other integers, unless in the context or usage an exclusive interpretation of the
term is required. Any reference to publications cited in this specification is not 30an admission that the
disclosures constitute common general knowledge in Australia. Amended Sheet PLAIAU  WO
2009/049370PCT/Ali 21108/001535 -91 - Table 1. The results of the growth factor binding and
heparanase inhibition assays as described in the preceding sections. Compound Kd VEGF 



(nM) Kd FGF-1 (nM) Kd FGF-2 (nM) IC, Heparanase (nM) 4 12 = 3 6 = 3 480 = 70 4.2 = 0.5 8 5.1 =
1.8 2.3 - 1.3 253  25 



3.5 0.4 11 0.79  0.24 0.19 0.10 73 = 23 4.8  1.8 17 24 = 6 3.2 = 0.5 ND ND 20 22  6 0.60  0.50 160 =
40 5.8 1.5 



24 40  17 0.44  0.04 108 = 11 6.0 = 2.1 27 1.04  0.19 0.24 0.10 39 = 6 5.5 2.6 33 1300 = 300 270 = 30
1570 150 22.3 = 1.6 39 



319 = 19 18.5  1.8 631 = 4 6.4 = 2.5 44 2.7 = 0.5 0.17  0.07 80 = 40 4.4 = 1.4 48 460 = 30 22.6 1.0
480 = 40 8.50  0.14 56 90=30 



16 = 7 490  40 10.5 = 1.7 60260 = 130 14.3 = 3.0 474.0 = 1.4 8.4 = 2.6 65 28.9 = 2.3 8  4 390 80 6.1
2.5 70 95 = 8 9.7  0.8 390  90 



3.7  0.8 76790 = 230 50 = 8610+60 16  4 79 3000 = 400 3600 = 600>3000 111 = 28 83 7.95 = 0.07
1.25  0.0750  4 20 = 5 87 190=60 24.8 = 2.3547  50 9.1  2.5 



WO 2009/049370PCOAU2008/001535 -92 - Compound lid VEGF (nM) Kd FGF-1 (nM) Kd FGF-2 (nM)
Ki Heparanase (nM) 93 1600300 610 = 210 1800 = 300 



30 = 7 97 1930  230 840 130 3400  300 ND 102 1200  400 560 = 30 2200  400 ND 107 1350  70 870
60 2000 = 400 ND 



112 430  140 900  150 2100 = 300 ND 119 7.9  0.7 5.9 1.6 286 = 25 ND 123 380  110 32.2 = 2.3 530
50 11.30.4 128 



14 = 4 4.94 = 0.08 311 = 25 9.1 0.3 134 1080 = 200 13 = 3 63030 ND 139 37913 72 = 12 880 = 110
ND 140 12 = 2 



1.3=0.6 380 = 40 ND  WO 2009/049370PCPA1I2008/001535 - 93 - Table 2. Data for selected
compounds in the Growth Factor Induced Endothelial Cell Proliferation Assay and Matrigelms
Microtubule Formation Assay. a) IC50 values (j.1M) for inhibition of HUVEC proliferation induced by
FGF-1, FGF-2 and VEGF; b) % Inhibition of microtubule formation at 10 ph1 relative to controls.
Compound i FGF-1 a C5...iii FGF-2 IC50 VEGF C50 Microtubule Formation % inhibition at 10 



PI-88 42 10 20 29% 4 25 10 6.54 ND 8 10.1 8 5.4 27% 11 



33 17.0 19.5 ND 17 4.29 3.44 5.75 71% 20 129 0.847 1.18 73% 24 1.54 



0.665 0.580 90% 27 0.990 0.390 0.220 74% 33 39 >10 fl 2.22 2.27 1.85 14% 



0.951 74% 44 3.79 0349 1.18 95% 48 3.81 1,74 2.08 64% 156 



2.52 1.80 1.72 67% 60 2.61 1.22 1.44 49% 65 1.2 0.65 0.50 53% 70 2.3 



0.64 2.2 52% 76 2.1 1.2 1.8 22% 79 2.20 2.90 2.24 3% enhancement 83 >50.0 >50.0 



>50.0 ND 87 2.5 2.3 1.6 20% 93 2.69 2.43 2.62 ND 97 4.09 4.17 1.13 



ND 102 3.95 >10 5.17 ND 107 5.75 5.59 5.56 ND 119 4.04 2.69 2.01 32% 



WO 2009/049370PCl/AU2008/001535 9 4- Compound FGF-1 (IC50 I1M) FGF-2 (IC so PM)
VEGFMicrotubule Formation (Ws() 111V1)/u inhibition at 10 u1V1 123 1.69 1.7 1.133% 128 0.47 



0.77 0.24MD 34 1.47 1.28 2.14 63% 119 2.161.5 2.31 36%1 140 0.560.005 1.1 37%  



Table 3: Inhibition of HLTVEC migration as expressed by percentage inhibition of control by PI-88, a
less lipophilic analogue (P0524) and selected compounds at concentrations of 10 and 501.1M,        %
inhibition of Migration 10 gM50 gM Compound  PI-88 10 11 PG524 3 7 20 48 99 24 



17 61 27 48 96  WO 2009/049370PCT/A U2008/001535 - 9 5 - Table 4: Effect of 1'1-88, a less
lipophilic analogue (P0524) and selected test compounds on angiogenic sprout formation in the rat
aortic angiogenesis assay. Compound % Inhibition of Angiogenesis (10 pM) PI-88 61 PG524 65 20 



100 24 69 27 100 65 90 70 97 76 80 87 47 123 23 128 



65 134 100 139 92 140 88  WO 2009/049370PCT/AU2008/001535 - 9 6 - Table 5: Anticoagulant
activity of selected compounds. Time for normal pooled human plasma to clot in API 1 and Heptest
assays following addition of test compounds at 0.1 mg/m1... Compound. ,APTT (s) Heptest (s)
Compound APTT (s) 



Heptest (s) P1-88 >500.0 >500.0 76 61.2 30.2 4 125.9 164.2 79 36.1 23.9 20 94.0 28.0 



83 41.0 26.8 24 68.1 24.5 87 51.6 29.2 27 63.3 29.6 93 39.6 25.3 33 



40.6 25.5 97 40.3 26.7 39 50.7 27.3 102 38.6 23.9 44 217.0 58.5 107 38.8 



25.3 48 73.3 33.1 112 38.9 25.4 56 58.5 24.2 119 57.1 28.6 60 71.4 26.4 



123 51.1 24.9 65 71.9 28.6 128 65.8 32.2 70 104.0 45.5 Plasma control 35.0 24.4 



WO 2009/049370PCT/AI12008/001535 - 9 7- Table 6. Anti-HSV and anti-RSV activity of compounds
found in a screening assay. Compound Residualinfectivity (%)a  HSV-IHSV-2 RSV PI-88 53 19 4 20.7
0 



8 70.2 3 11 00 0 20 0   a Percentage of a number o viral plaques found with drug treated virus (100
tig/mL) relative to mock treated controls. Table 7. Antiviral activity and cytotoxicity of test compounds.
Compound Cytotoxicity CC50a IC50 (Selective index CC50/1050)5  



GMK AHl HEp-2 HSV-1 HSV 2 RSV P1-88 >1000 >400 7 (>143) 1.1 (>909) 9.9 (>40)  >400 >400 2.1
(>190) 0.9 (>444) 



4.6 (>87) 1 >400 NT 1.8 (>222) 0.9 (>444) 5.7 20 110 113 2.1 (52) 1.1 (100) 1.7 (66)  a Concentration
of compound (ng/m1..) that reduced GMK A.H1 or HEp-2 cell viability by 50%  Concentration of a test
compound that reduced the number of HSV plaques in GMK AH1 cells or RSV plaques in HEp-2 cells
by 50%. In parentheses are the values of the selectivity index 



WO 2009/149370PCPAU2008/001535 - 98 - Table 8. Virus-inactivating activities of test compound?
Virus Compound Concentration (jig/m1) Compound   P1-88 4 20 HSV-I 100 100.3 83.8 



0  10 108.0 79.4 0  1 99.8 83.9 88.6 HSV-2 100 107.7 68.1 0 



10 102.9 97.5 0.3  1 95.1 98.6 120.3 RSV 100 94.0 47.3 [3.3  



20 95.0 82.2 79.0   105.8 85.2 102.2 a Approximately 2 x 105 PFL1 of respective virus were
co-incubated with P1-88 (ggimL), the test compound or the diluent medium (control) for 15 mm at 37 C
prior to dilution of the mixtures 1:500 or 1:1000 and viral plaque titration. The results are expressed as
a percentage of the number of viral plaques detected with the compound-treated virus relative to
mock-treated controls.  WO 2009/049370PCT/AU2008/001535 - 9 q- Table 9. Anti-HSV activity of test
compounds Compound HSV-2 1050 Tim r 



RSV 1050 (pigitnl)a 24 1.8 0,45 27 0.52 0.28 33 0.7 1.8 39 1.1 0.61 44 0.41 0.33 



48 0.18 0.25 56 0.3 0.45 60 0.24 0.39 65 0.45 0.35 70 0.150.25 0.23 76 



0.070206 0.37 79 0.28 2.9 83 6.0 3.0 870.53 0.77 930.27 0.4 970.26 0.58 1020.43 1.8 



1070.43 1.9 1120.45 2.4 1192.1 0.62 1281.0 1.4  Concentration of the test compound that reduced the
number of viral plaques in GMK AH1 cells by 50%. bConcentration of the test compound that reduced
the number of HSV-1 K0S321 strain plaques in GMK AH1 cells by 50%.  Table 10. Modulation of the
virus-inactivating activities of P1-88 and compound 20 at low pH and in the presence of human
cervical secretions a Virus Compound concentration (9g/n11) Compound 



PI-88 26   Low pBh CS` Low pit) CS HSV-2 100 111.5 90,3 0,0 0,3 



10 110.8 98,3 6.8 78,5  , 101.1 88,4 93:7 82,6                       or respective virus were co-incubated with
P1-88 (ug/m1), test compound or the diluent medium (control) for 15 min at 37 C (water bath) prior to
dilution of the mixtures 1:500 or 1:1000 and viral plaque titration. The results are expressed as a
percentage of the number of viral plaques detected with the compound-treated virus relative to
mock-treated controls. The pH value during the virus-compound incubation was 4.5. 10Cervical
secretions diluted1 :2.2 was present during the 15 min ofrus-compound 



Table 11: Pharmacokinetic parameters of test compounds following either ntra venous (iv) or
subcutaneous (sc) administration in Sprague-Dawley rats.  WO 2009/0493711Per/ATJ20081001535 I
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MCSLLP - 103 - The claims  defining the invention are as follows: 1.A compound of the general
formula: [X],,-Y-ZR 3 R2 5wherein:       X and Y are each a monosaceharide unit wherein each
hydroxyl group not involved in a glycosidie linkage is substituted independently by a group SOsM or H,
where M is any pharmaceutically acceptable cation; X and Y are any D- or L-Itexose or pentose; 10Y
is in a cyclic or ring opened form;       Z is 0, N, S or C or their higher oxidation states, or a bond, and is
linked to the anomeric carbon when Y is a reducing monosaccharide;          RI is a linker selected from
the group including alkyl, alkenyl, alkynyl, aryl, heteroalkyl, heteroaryl, acyl, amyl, alkylamido,
alkylthioamido, triazolyl, substituted 15triazolyt or is a bond;       R2 is a lipophilic moiety selected from
the group including cholesteryl, cholestanyl, etiolate, deoxycholate, glycyrrhetinyl, straight chain alkyl
greater than C8, substituted alkyl greater than C8, alkylamido, substituted alkylamido, straight chain
acyl, branched acyl, substituted acyl; 20n is an integer from 0-6;       the level of sulfation of each
compound is between 70 and 100% of the total hydroxyl groups, wherein when RI is a bond, then R2
is not glycyrrhetinic acid or derivatives thereof; 



when R1 is a bond, and n = 0 or 1, and Z is 5, then R2 is not a CIS straight chain 25alkyl group;
when n is 3-6, and RI is a bond, and X and Y are a(1-44)-linked glucose, then R2 is not a C12 to CI 8
straight chain alkyl group;       when n is 3-5, and RI is a bond, and X and Y are f3(1-3)-]inked glucose
hen R.2 is not a C9 to C12 straight chain alkyl group or cholesteryl group;  MC S LLP - 104 -       when
n0 and Z-0, R' is not alkylamido or substituted alkylamido and R2 is not straight chain acyl or straight
chain alkyl greater than CS or substituted alkyl greater than CS;           when n=0, Z-0,
Y-glueopyranose and R' is a bond, then R2 is not cholesteryl; and Swhen X and Y are ribose, and R' is
a bond, then R2 is not a C18 group.  2. The compound according to claim I wherein 12:2 is
cholestanyl. 3. The compound according to claim 1 wherein R2 is propylstearamide,  4. The compound
according to any one of claims 1-3 wherein R' is an oxymethyl[1,2,3]-triazole-l-y1 linker. 105.A
compound selected from the group comprising 313-ebo1estany1 2,3,4,6-tetra-0- sodium
sulfonato-a-D-glucopyranosyl-(1->4) 2,3,6-tri-0-sodium
sulfonato-a-Dclucopyranosyl-(1->4)-2,3,6-tri-0-sodium sulfonato-a-D-gl
ucopyranosyl-(1->4)-2,3,6-tri0-sodium sulfonato-ii-D-glucopyranoside (compound 65);
4-(cholestan-3-yl- oxymethyl)[1,2,3]triazol-1-y1 2,3,4,6-tetra-0-sodium sul fonato-a-D-glucopyranosyl-
15(1-44)-2,3,6-tri-0-sodium sulfonato-a-D-glucopyranosyl-(1->4)-1-deoxy-2,3,6-tri-0- sodium
sulfonato-f3-D-glucopyranoside (compound 70); 4-(cholestan-313-y1- 



oxymethyp[1,2,31triazo1-1-y1 2,3,4,6-tetra-0-sodium
sulfonato-a-D-glucopyranosyl(1->4)-2,3,6-tri-0-sodium sulfonato-a-D-glucopyranosyl-(1->4) 1
-deoxy-2,3,6-tri-0- sodium sulfonato-HD-glucopyranoside (compound 76); 30-cholestanyl
2,3,4,6-tetra-0- 20sodium sul timato-a-D-glucopyranosyl-(1->4)-2,3,6-tri-0-sodium sulfbnato-a-D-
glucopyranosyl-(1->4)-2,3,6-tri-0-sodium sulfonato-P-D-glucopyranoside (compound 87);
3-stearamidopropyl 2,3,4,6-tetra-0-sulfo-a-D-glueopyranosyl-(l
--->4)-2,3,6-tri-0-sulfo-a-Dglueopyranosykl--.4)-2,3,6-tri-0-sulfo-13-D-glucopyranosidc, dccasodium salt
(compound 123); and 3-stearamidopropyl 2,3,4,6-tetra-0-sullo-a-D-glueopyranosyl-(1--->4)-2,3,6-tri-0-
sul lb-a-D-glucopyranosyl-( I -4)-2,3,6-tri-0-sulfo-a-D-glucopyranosyl-( I ->4)-2,3,6-tri-0-
sulfo-P-D-glucopyranoside, tridecasodium salt (compound 128).  MCSLLP - 105 - 6,A pharmaceutical
or veterinary composition for the prevention or treatment in a mammalian subject of a disorder
resulting from angiogenesis, metastasis, inflammation, coagulation/ thrombosis, raised blood
triglyceride levels, microbial infection and/or cardiovascular disease, which composition comprises at
least one compound according to 5claim 1 or claim 5 together with a pharmaceutically or veterinarially
acceptable carrier or diluent for at least one said compound.  7. Use of a compound according to claim
I in the manufacture of a medicament for the prevention or treatment in a mammalian subject of a
disorder resulting from angiogcnesis, metastasis, inflammation, coagulation/thrombosis, raised blood
triglyceride levels, 10microbial infection and/or cardiovascular disease.  8. The use of claim 7 wherein
the compound is selected from the group comprising 313-cholestanyl 2,3,4,6-tetra-O-sodium
sulthnato-a-D-glucopyrtmosyl-(1->4)- 2,3,646 -0- sodi um sulfonato-a-D-glucopyranosy1-(1
->4)-2,3,646-0-sodium gluco pyrano syl-(1 >4)-2,3,6-tri -0-sod iu m sulfonato-f3-D-glucopyranoside
(compound 65); 154-(cho1estan-3-v1-oxymethyl)11,2,3]triazol-1-y12,3,4,6-tetra-O-sodium
sulfonato-a-D- glucopyranosyl-(I +4)-2,3,64d-0-sodium sttlfonato-a-D-glueopyranosyl-(i
4)-1-deoxy2,3,646-0-sodium sulfonato-ii-D-glucopyranoside (compound 70); 4-(cholestan-313-yl- 



oxymothy1)11,2,31triazol-1-y12,3,4,6-tetra-0-sodium sulfonato-a-D-glucopyranosyl(1
->4)-2,3,6-tri-O-sodium sul fon ato-a-D-gluco pyranosyl -(1 >4)- I -d eoxy-2,3,6-tri-0- 20sodium
sulfonato-P-D-glucopyranoside (compound 76); 313-cholestanyl 2,3,4,6-tetra-0- sodium
sulfonato-a-D-glueopyranosyl-(1 -->4) 2,3,6-tri-O-sodium
sulfonato-a-Dglucopyranosyl-(l->4)-2,3,6-tri-O-sodium sulfonato-11-D-glueopyranoside (compound
87);  -stearami dopropyl 2,3,4 ,6-tetra-0-sulfo-a-D- glueopyran o syl-(1,6-tri -0-sulfo-a-D-
glucopyranosyl-(1->4)-2,3,6-tri-O-sulfo-0-D-glueopyranoside, decasodium salt (compound  25 123);
and 3-stearamidopropyl
2,3,4,6-tetra-O-sulfo-a-D-glucopyranosyl-(1->4)-2,3,6-tri-Osullo-a-D-glucopyranosyl-(1-4)-2,3,6-tri-O-su
lfo-a-D-g1ueopyranosyl-(1-44)-2,3,6-tri -0- sul lo-11-D-glucopyranoside, tridecasodium salt (compound
128). 






