WO 2009/049370Per/All2008/001535 - 1 - NOVEL SULFATED OLIGOSACCHARIDE DERIVATIVES
TECHNICAL HELD The invention described herein relates to compounds having activity as
inhibitors of hegaram%uifate-binding proteins, including the enzyme heparanase/Aupasticiiar, 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 OYR YRAnHaFAT g@o@c‘@?ﬁé‘@@ﬁ% gAY Méwaﬁave 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. P1-88 is a mixture of
highly sulfated, monophosphorylated mann&?ecma{gﬁa)es ranging in size from di- to
hexasaccharide7'8. P1-88 exerts antiangiogenic effects by inhibiting the interactions of angiogenic
growth factors (pTll?'nemB’zXﬁ?thGIfiTcﬁ@é geo{ﬁlc‘j‘ VERE) On QORRAURIS PRSI AR HBh dfaabigra L In
addition, PieB8ris auffetehinidihibitortehth énehdjnpehbepayardspamglycosidastdiat, cleavesntie heparan

sulfate S'dﬁx%@éﬁ‘St@fstf?figﬁ’W?Q?c&%%@éed%@ﬁ%ﬁcoﬁﬁx'tHeﬁ'tt éthg (g()ég)grz%c&yular trlx (SECIYI) and

basement membranes surroun ng tumour cel eparanas stronglly |mplocat1edn|n

angiogenegsestaaniaisdisessste- ac?%ﬁ@ﬁ%ﬁ‘aﬁh%dﬁ&?é%u’f%ﬂ@ﬁ g gehislfresitialisetarehfitdasthe

ECM and indamaivesin sheidiegmgmiorpephng %@M@nd“ﬁélWﬂtélﬁwﬁdﬁmdﬁQ%§§$&C@éed with
the sprouti x%pOf new %od vessel 10. The de radatlon of the ECM anas Is also crucial in

the spread SF GiAISLI° C& ?scfmg?agtasls(ir%’?/ wing THERT Yo gggrﬂqp d’c?es? dARPARENSe in

remote sﬂ@s%ﬂmeomeyl@ahﬁfmﬁfsedmdmmmm antlrtwtaetdttwmrtmnﬁmnangyogmmeﬁmds, PI-88
inhibits the, leaghraaoulatien cRsrRLEBY) IRDIRING RIoteagesinhs,intd %& P W%Xn%\ﬁ{ jpulating
the release of tissue factor pathway WO 2009/049370PCT/A1J2008/0015 - Inhi TFPI), and

(iii) activatAfgifineaiphans iR |t TR R MnaSiion Brescdrs H?F?OF%WeWéFn FﬁﬁIBBI’d@é%drfét fnteract
with AT Il randrtfatisnshibjzs.no anti-Xa or AT IlI-mediated anti-Ib 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 effeBAIKGROUISDOARTFPI 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 htiseif4tec keiziogddbatilininbit herpeas siMpRSVis priovsiigfemiendsfcelisnand the

cell-to-cell SRIRA%RI HRN;A RN bk bal RIS A IMBIAYS e viraln g models

of dengue and encephalltlc aviviruses, 19 to in |b|t proteinuria in passi eymann nephrl 519 and

to display Rf ViEB BritHseeriaIonanneyRigaYRie D mannes ol sesenshrtr einging/riods Gwrrdi- to
polysuIfate@ﬁgg&hamwoIﬁ@bﬂt&e@a@@gm@ﬁ@%&w@ﬁ iareomal knowrdR exibit simiaLfypes of
biological activ é -88 21 glc tles are attributed to the inhibition of parious
heparan sélfate eﬁ B rﬁﬁpﬁr(ﬁelns ecent % sor\z% fL}I%}%cﬁh&fgrggg@gffaWHg %@‘?&%ﬂl@‘é@ Afere
disclosed \Mtbd#ﬁm\@diﬁ)hammmm@tlblmncﬂf)thﬁIBMEn(alhspapmmm,ch%tybusldasemmabkahsm the
excretion) profiles;2i248 i AR e A0RPYRASSARRNSEL AsigS &ﬁmﬂtﬁ%&' %memagaﬁa@%mv'de

synthesis and characterization advantages over mixtures such a . The object of the present

invention iSH¥E RS BASEPERS -IFRBHES W tbTevR: dutee B oteliey; |ﬁ§%9é%ffbﬁ1ﬁ? BLeHetgly
properties 1m1ﬂ1@mduae@sgmésiﬁecit prable. 5 UbAML RYi RFhdidfard NMERETHEINd anpfeardipgdana first

embomme&%t%ﬁ'sthfe olnvt?lnthgeh/{hz?r{g {95’{95 (t:l?mcpe urgzjltloofnth %?en%@ll\/lfogn usl,%sequent tissue
remodeling associated with the sprouting of new blood vessels'®. The degradation of the ECM by
heparanése 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



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
pharmaceuticaiff ae¢Eptatile cation; X and Y are any 13- or L-hexose or pemosesui@/001535
20091049370PCT/AU2008/001535 Y is in a cyclic or ring opened form; Zis 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; Rl is a linker selected from the group including alkyl, alkenyl, alkynyl, aryl,
heteroalkyl, heteroaryl, acyl, aroyl, alkylamido, alkylthioamido, triazolyl, or is a bond; R2is a

lipophilic maiet, seL%g d from the group.including cholesteryl, cholestanyl, cholate, deoxycholate,
straight ch %é{w(, &gj%cﬁ‘éa A1 2E5ng g SRRATR et un Svmsdipterr ieham ol fastituted
acyl; n is dtowmteere Pir8nddes;not irthweale welkioAgUlfation mﬁeaktdsmnpmu%ismmam&ﬁa&fmhﬂ@O% of
the total hyerqulgroupsy RGTEIRANE: Rids, SBODthJURNBAIS AL BTG G agld el deriyatives
thereof;, When Rl is a bond, and n =0 or 1, ancl Z is 5, then g is not or C18 straight chain alkyl
group; AWREAAnSWiye daung ITET Berdthavessiianacl wadl a(14pu fiameis gifietisa, epraviREDIs not a
C12 to C18rtraighiochnintaligibgeatinigent “\MResh inisit6r anedmistasss bone. gk XaRBhERERown
P(1-Oplinkggglugage, fhen B2 15 not 8,C44p Gz siraiahi chain allyl group or gholesiepy! group: and

simplex virus (HSV) infection of cells and the cell-to-cell spread of HSV-1 and HSV-2 7, to

inhibit infectivity and improve survival in murine models of dengue and encephalitic flaviviruses,

*® to inhibit proteinuria in passive Heymann nephritis ° and to display in vitro antimalarial activity

against Plasmodium falciparum *°.

Various other polysulfated oligo- and polysaccharides and their derivatives are well known
to exhibit similar types of biological activities to PI-88 %%, 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 7%, 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:
[X}:—Y—2ZR'R® 1
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 SO;M or H, where M is any
pharmaceutically acceptable cation;

X and Y are any D- or L-hexose or pentose;



When X and Y are ribose, and Rl 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 YERAAHEAHT @ mammalian subject of a disorder resulting from Bfigiogamesiy siietastasis,
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 Il in the manufacture of a medicament for the prevention or treatment in a
mammalian subj&ct &t %%i%‘t’ﬁ(?épfl@s%?ﬁfé?ﬁ%ﬁ\;angiogenesis, metastasis, inflammation,
coagulation/thromboSisNrebsedCblodikirigigherdedeieistattsrobiabonte cidrisaindded catiiomaseuiar

disease: WQ&O‘Q%QQQQZQ@g&é%%gggﬁ/&gg@@ - 4 - [X]"-Y-ZRIR2 wherein: X and Y are each a

monosaccharide ynit wherein each hydroxyl group not involved in a glycosidic linkage is substituted
independently byta ’@rb@ﬁ@@ﬂﬂcﬁﬁdkf\jf% FPvD dpslystingratieb ke sdkepthiie tdssnoathd Y
are any Dheklodiekasd, @ dnseinyids, sliey Ryiohenaldinghegignediéarvbnd; Zis 0, N, S or C or their
higher oxidation states,.or a hond,.and is linked to the anomeric.carbon when Y. is a reducin
monosaccharide * S DTSR CEiS SR IS SUp inag AIa e e,
heteroalkydepretelrolarg stiaightaebyin alkylabricohed lefitrionibitiotedialolystorihachaindicyl, bRRdhed
lipophilic rg@ig%ggﬁggggdag@m the group including cholesteryl, cholestanyl, cholate, deoxycholate,
straight chain alkyl, branched alkyl, substituted alkyl, straight chain acyl, branched acyl, substituted
acyl: nis an intedd? FOIHES: % 40 level of sulfation of each compound is between 70 and 100% of
the total hydroxythe level of sulfation of each compound is between 70 and 100% of the total hydroxyl

groups, wherein

When R' is a bond, then R? is not glycyrrhetinic acid or derivatives thereof:

When R' is a bond, andn =0 or 1, and Z is S, then R? is not C8 or C18 straight chain alkyl
group;

When n is 3-6, and R' is a bond, and X and Y are a(1—»4)-linked glucose, then R? is not a
C12 to CI18 straight chain alkyl group;

When n is 3-5, and R'is a bond, and X and Y are B(1—3)-linked glucose, then R? is not a
C4 to C12 straight chain alkyl group or cholesteryl group; and

When X and Y are ribose, and R' is a bond, then R*isnota 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
triglyceride 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:



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, csa&qigtigAFirombosis, raised blood triglyceride levels, microlvwatriafentigmnoassd/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 ang e’rﬂ‘c’“s_ﬁ'%&ing intthe rat aortic angiogenesis assay used to demonstrate the
antiangiogenic activity of the compounds. WO 20119/0419370PCT/A112008/001535 - 5 - Figure 2
shows the Y&F5¥r aortic cultures treated with media (for untreated control group) or test compounds

every 48 days fratnadayyOatereddtiay sndaosstayiafidd R F whereng ik )hw@s:addeshioncu fwesveary 2-3
days for a rglg 1l days. and the extent of angiogenesis was then d, thus demonsirating that the
compounaé%éxeglrtl%gﬁéﬁ?bﬁsor?/ue?%ﬁgév% 53% gr%%x}a uﬂgélni‘%r?ﬁlgcﬁggr)}i@mmésﬁ;pﬁo%rgd the'lRduction
of a toxic dffeEnetseHeatissgecntablihreBosompounds potently inhibited angiogenesis (see Table 4).

Figure 3 shows nyegliary gy yold mesxetaitinatest control mice and of mice treated with selected
test compounds |{) the B16 {’nouse melanoma model. Despite dose levels being reduced for the

compounds of the RVeATSH S it P Hrattsibor exposure, anti-tumour activity was still increased in
comparison to PIZ88 Ot No&-hp&pbilthenbigiguesiditbe stitis,imdicbiindcandailyhisid s semediedie (once

daily), od 2 gigh Qi (SRR IAND mond5igMIG i Shows the percentage of tumour growth inhibition
(%TGI) data from tumour bearing mice treated with selected test compounds in the BI6 mouse

melanoma modeR Deégditkefotsderded ERify rEen s ietingealom pbimas dkmelimvshtisteroskal values
were still inpeeseel iBceR PR a081dthidd - SR AmiRdiRopilisIaNalaguesakid = his in die (twice daily),

aid = sem& in dig,fonce daily). Figur ws examples qf the test compo n%s blocking the
formation of Iunge%:olfoan‘llawl S gﬁﬁéﬂeﬁeﬁ%%(g@g%@ltsg?ngfﬁlcpel."é}c‘ilé%ﬁ%l%\%&gsgﬁg’c?%g Samhietfed are
described grssvehedath, ismaight chairigliyb brambnd thelnswhiteutstl atiy inettagtatibanodeyé demened
percentageSoraRAtREHdP 488, 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 SHliHEEEREIP BEspRE dose levels being reduced in most instances for the
compounds of théénkeeeitiof sutfaibitiosf ehchetasiased \iasesiilsimiaino thev.obs ey estavity digher
dosages o#P1pr88. bid = big in die (twice daily), sid = semel in die (once daily) Figure 7 shows the

percentage of tu QUL aI¢ h inhibition (%TGl) data from tumour pearing mice treated with. selected
test compounds r§] #é%:(%\g{}egtg %%{}!ﬁgééblg :gngé)ntﬁoté?a!f?‘fﬁ%%%q. tlg%rsep‘lfg) d Sféeeﬁe\%e%e%'gé]gofeé’ﬁced for
the compoRIHZBPRNETITRBHIBH, 7% TG PYaIdinn e a 0D G0 JisAdey ORaTing 120081 EERS s,

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 | shows examples of the extent of angiogenic sprouting in the rat aortic angiogenesis

assay used to demonstrate the antiangiogenic activity of the compounds.



6 still improved in comparison to 21-88 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 cell&@asedsipfetied with -200 WU of either 1187-1 or HSV-2, and Htamsavestaidivath 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 plagues developed in drug-treated cells relative to
mock-treated controls, Images of twenty viral plagues-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-]thymigine JalpeledidEMalier OBV -AiBuengaRvaelied @ rbushadserndion o &g ( AHI

cells. The results are expressed a percentage.of .attached viral c with compound-treated
vinous relStiva o s n—‘gseegt% %gﬁ%s?goirﬁl g%%r??ﬁjrﬁ \?\ii&ncgo%lg)bgﬁé ﬁ%gﬁé‘lﬁzgﬁ Wé%ﬁ% For
attached epist wicek-tréated irus fhidhetfadnedan! doll saetiC fwag d288sfomkisS Vhdh ancrdi7 4ifor

HSV-2. Valugs,show alg meansRidour deteminatinpsdrparbue %%{aﬁ%_%%&g‘%g@ameﬁmﬁs 10to
40 show reaction schemes and chemical structures of the invention DETAILED DESCRIPTION OF

PREFERREPPRNE SDIMENE" OThisiifited Sidbsactiartb B vatrRaseisseorsuty ifbirged
2005/085264i ayenggdo@anMidiitery.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 resultingifrom3ashgiogerdjsisymetasthsissoflamrasationotosguladian] tirombasiseeleiated
blood trigl i icrobiali i rdio rdi .Lhis. utility results from the
abiity of (o oo e B L e e Fop 2
and VECIEeatRiofaesy o e Hapritanade THed riEntors Hatve asuisd thidmitaedvsligusastiariOes

W 0 2009304637 0PCTALL S008/001555 1- 15 carpctrate drbet or v o Inkar homt e pow
0 - 1o carbohydrate directly or via a linker, then the new
compouné?’é%ﬁ”e%é? %19%%&%@1 iEmlfﬁé%g%%% é%%ncy as antiangiogenic agents and improved
pharmacokinetic_properties, This is demaonstrated by their activity .in vari in.vitro and ex vivo
angiogenesis aggg)%}lsl% sﬁceh%\gsg)?o%ﬁrfﬁg%%ﬁn#ﬁt&éﬁx 3%&6?Wg%é%éﬂtﬁbl%§§%n§%§}n% A assays,
the endothetiahgubécfomrdtibm s saleaedMentrigananchtheinahadita assay. Mtimiincreaséd. Joterity is
also manifestedinapimal medeisfimans srwity & pruisianets Rie (faéqletaivlﬁ ﬁ{;&s%él@erd%wfated

saccharides (e.g., mono- to trisaccharides), which generally are inactive or have only mild
antiangiogEHIBAERVit) F&?g&ﬁéP%Ilm?ﬁ@f&a&é%ﬂm'c%ﬁi’édwm (Brige AMbmoidguee dritedinodified
have significaatiyiipcreased 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 resuiigddrs ehbraneeshgapadfilitg tesintuititdhedibeetionahcadisnatohtbeisatacates of
transmissigfset NELRES AN Mt Bk aspitalon SYICHRL I RaY QLHLY 1, a0dan, the
modifications provided some compounds with the ability to compieiefy inactivate %Re vIrus paﬁlcles
thus makiig?#tem 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 sulf&tEel BIRbESHCHsaRITBR s A HBE JBEIRHAIECHUIICT BR dipspliNesnsaifipasens described
hir_e hresuliainneeiw_n%mw @é@d@ém&gmﬂ%}%ﬂg@% ueed mt{&%&a&@gﬁ@g%&&&%@@;&%ﬁt@ﬁ-%,
wnich ma ult 1 roader therapeutic wi WS. einj ction site ruising commonly seen In
animals tr)élzri%e%d %ﬁ?ﬁ%slﬁg%%egl§8‘%ﬁ’ﬁﬁﬁﬁlﬁté§ﬁ%§ pt%%?ﬁti iRPRSENG Tatidsh BT ARMRREd to The
sulfgted oﬁgbsaemfnmld O chgpribzatives Ide@erﬂmettgimeﬂﬂseédepiﬁcmibmtmdoéasyh&haﬁmmmg ghaumber
of diferen, Suieh! s A3 Riosrissriibed beiowapd AS HIPUBIEHIR e SXATPIRS,sc, MYl eoard

to the subject compounds of Formula I and Formula Il, the monosaccharicie Units X and Y can be, for

example, 8y HEkFsdio(Péinrdavaniicairne e Qmediilisomer. Such hexoses include glucose,

mannose, altrosg;galose stalesehgiacioseddasaAnd:ouese:. SuaiRantosesTinglude-sihoseour

arabinose, xylose and, lyxose..The glycosidic linkages of the monosacchari nits can he exclusively

o one typ Lo 0 B/ Lt AR BT CTBUPT A A oo 40 SRt
Despite dose levels being reduced for the compounds of the invention, %TGI values were



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 suitableMiBSphifie’iibiety, but is preferably cholestanyl or propyl steBramittd?®/091$e anomerie
configuration, where applicable, at ZR1 of compounds of formula | 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 Il, 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", tes single, polynuclear, caonjugated.or. fused residues of
avomatic A GERBAA A TTSTO, i bE L ROR ANy S CEEteC iy Bod: O rare Sptonat
substituentssemel iTHe teras @AY 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. FignrOb st Sindtittentiordramapisi b iscsilineiete A Eeh s, fid¥rd Pehloro,
iodo), hydrexy, €2 Halky:(evgimethyPethyt, propyin- and iFIsomens) jh&i oatkoxy«(e:.gErethoxy,
ethoxy, PropoXy B iniSOMELE) IBUIORK: (e %asa%mdpﬂége"@&%qﬁr%h@%ms Gl-Balielamino (€.,

methyl amin yl amino, propfll n- and I- isomers)amino), Cl_odiallcylamino (e.g. dimethylamino,
diethylamirid AdiR6BI8EY o) HAKSAEMF (677, RifteTSREinpr tibrhsdrhettyteichiBrSmathy1),
halomethoxy{eg dtifliiorameth oxyadebremoemethaxy, tiichloromethexyyahdmdcetyjected Bhedegree of

sulfation of compounds gﬁ?goﬁ%i@z%_@ot%f@mﬁ%ﬂ“on is 'prically at least 70%._ That is, at least 70% of the
hydroxyl groups of an ohgosaccharlde derivative not involved in a glycosidic linkage are substituted by

SO3M. The degrﬁ%% sulfationds typically fom 70:te k00 mangd preferably s aligast aghighias 90%.
WO 2009/0419 70PCT/M12008/001535 The cq%% ounds of Fojutula | and Formula Il can be made

via a stepWISERSYAtASH SREUEE FEREHASSRY drdte BlitaiRy BIS kS U By EARHING With 4R°0§5&4 ccharide
of the appréfiiateterigth addrmakirigithedesiredimrodifioationstHérBto AMbrosacivaridels giformula |

can be madg,direatly. fromthemoposacshards startinarnateriabrliedirephilic/medifications.can be
introduced to the saccharid a number of different me h4od , as will be a 1p?ﬁrent #o hose sr‘killed in
i

b I _
the art. For'&X. ’iﬁEﬂ%@,‘Hi%%‘é‘i??ﬁcé}&ﬁ%%“&?ﬂtw RS AREE At 18" R SHE FosTi S SP e Petticing end
sugar via am@k-iaig- oty etsitic linkeldeeah@ thies $aid dro by ¥anabe ifédily Yifiked féative anomeric
position or may:he. altachedivia alinker.dheseskilledinhearmiliecognize that there are numerous
types of suitable linkers It should be noted that all the derivatives made as describe above are

then subject to depretection (typicalleeacendatiomwithMNadMe)-ane; hreresuiingpolyol sulfonated
with a sulfonating reagent such as sulfur trioxide pyridine complex or sulfur trioxide trimethylamine

complex. As indicated Ehane; HeRSIMpoU0dsCACERIIAYREThENM@DiaANTEV e utility in the
prevention or treatment in mammalian subjects of a disorder resulting from angiogenesis, metastasis,
inflammation, codtulatitmgdhigHacdis;iételated blodd diigly ce Nde 1008185 1hidrabiabidfettiomior

cardiovascylay disease; THa campPemdshaveaaciowarstilitnin the keatrmeat efthsfueaqing

disorders in humans, The compounds are typically a mllnlsterg, as afcprr&po%ent of fl;l.phafrrmaceutical
compositioA 8 d¥s b &G e F oMo WA afrdpignalian. subjects of a disorder resulting irom

angiogenesis, metastasis, inflammation, coagulation, thrombosis, elevated blood triglyceride 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 FGF-2 and
VEGF, and the enzyme heparanase, The inventors have found that if sulfated oligosaccharides are

modified with highly lipophilic groups, e.g., cholestanol or stearic acid, said groups being attached



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
pharmaceuticaVeci3ésitichs generally include a liquid carrier such as wateRgietroteesi)eaimal 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_bg_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 dté)rﬁ%hogg%gﬁ F%E%/%ﬁ?’n%fsgﬂfp SRS a gﬁﬁﬁﬁ&?‘é\t‘ﬁ?ﬁ%&’}*ﬂﬁ%ﬁﬂ‘éﬁ?ﬁ B9vaetsetistns. For
intravenoussreasahgotmicy A4/ @nieQSR48i8 74eaT/Md 2008406d 5BamibOoksithcutenpeais. inNjestian, or
injection aja e aaTe, tRAIERIS devliatshe el vRd %9@%%%9‘&&& s, R petenteraly
acceptable aqueous solution which’is pyrogen-free and has suitable pH, isotoniCity and s bility. Those
of skill in tHSaFriRArES Gridpirtiate i apaliEstinanriSaignsies asay ihe cndathntialsohribnmeiohe
subject compeusidMengerivativasdherasia assd. additiondastaepatdanst:ons Gammestad angienrrier or
diluent, compgsitigns according.to invention can. further include a pharmaceutically qQr veterinarially
acceptable’ 8%(%% éﬁ?%ﬂ‘#eﬁr %‘i%‘%ili?%ﬁ,p%rgfg ﬁla}léig?r?eg ‘83%%%‘6?&%%&% |\1/E)5I‘”oS @%—o%ﬁ%&%ﬁ%ther
material kESWor to thssseharidri).iwlhinh aencrellypreingspre sinhaddyntienpd resngfisgkehithatisifgtor
materials shultdenanitoxaand shapicactintesiers with-ibsuellicacy plligaompouRdEJie

precise nature of any additive may depend on the route of administration of the composition: that is,
whether tH&%Wﬂ%’éﬁ‘Gﬁ’ TS AR e b AR B IS e BTN S SEMFERES d to buffers, aqueous
compositions typé'call include such substances so, as to maintain the compasition at a close to
physiological pH SPESt/ et ?Wﬁ?&f‘f’ér?}é’ LISTSaE°8 ROSTSY 25 aptiny e B IR to the
invention ¢@ordidc motlifie: aotivesuligdeidienttsniced dahtivititjotthetdbictstiafeetanpeilndind tighcell-

ingredients, wi incipall ir.effi flangio ti-m tic,
e A e R SRV

against el@datefpiborefiigeurricrraviieisame spapousuN iR aBilithin eemplrtcbhisetivios their
efficacy agaispatiylassneiatgdgomditianore porbnpharmareutisa@io@iRinamcomRasHicRfaecerding

to the inventign wj administered.to a subject in, either a praphylactically effective or a
therapeuti(ggﬁy %%T%&é%%)ew}rlﬁgﬁ At énsl%]bé%c‘é%ussaryngé?%/ﬁ%uaasrtﬁgﬁfglrgé %gl.} Al @éﬁé%‘ﬁ@ﬁ%ﬁ’ation. The
actual amount of-at least ong, co und adminjstere way of a composition, and rate and,
time-course of a rlﬁ?n?gt%a iSﬁeweﬁ%gsp%% on (i{#geﬁg Elfrate%é/étincgl]y eventy o Eﬁu’as égﬂﬁﬁ%{@éiﬁ%}li@med or
the prophyiasigreriulie s adiaetipoteestired irsniesuit inarsdecisiprsids witbamen vt tikieasdl be
within the siit Qlothenmedical saplitaneopreternAiANALRRANSIDISIRTINEcAG Al heRWetle

Typically however, compositions for administration to a human subject will include between about 0.01
and 100 iy 67k YEnPBLE FErRECoPHSHR WG FRYRS préferbbly Haties uBBatd: 11H5d 10
mg/kg of hetkntisdig ihpWiG @ DA ABF0REE/AU2008/001535 The compounds can be included in
compositions as pharmaceutically or veterinarially acceptable derivatives thereof As used herein
"derivatives" of tAbcatipedndgosstodesisdisyabardivatitred dnplexpscifithtimetahiba sysifcdsiasi1lVin2-
and Zn2+,ealer shibas Jf R BHEGREERIE SRPARAR RS Sl dIalfS L AN
Compounds having acidic groups such as phosphates or sulfates can form salts with alkaline or
alkaline e&M##&tals such as Na, K, Mg and Ca, and with organic amines such as triethylamine and
Tris (2-hydroxyert}8yg:% amine. Salts can also be formed between compounds with basic groups, such as

amines, with inorty#Ricc&RTa IS Hish 4B FIBARSAEs R F opRplepharit Beserdr dLiIfheicnaarsaenheriganic
acids suchusits aCehic vcith bérfoasignbRNZOIhag: imakitasid OnhBtalicAs CoRpRUNASRAVINg
both acidi% ea}(rédegegi& groups can foarnrrr'll internal saltsI 1%Igsters C ntbe formed béatwign hydroxyl or
carboxylic et Groupa SrEasatth R A Aoa T Al s S opRaRs Rein i iR SiconF Peaction
partner, ugiergossehiiglids thdoseill lseabiedbknowlvdo thiosdiofoskill iThtheghtosidic Pliokkigry defivatives of
the _COmp%&%&fcmﬁdwﬁﬂy9&1%?&&%@%?%%&9t&&»é’Bé%@&iﬂeY@ﬁ?é%‘&Ti'fl‘%e%é%ﬁc%ﬂﬂé%?é{m&
Typically, at least one of the biological activities of a parent compound may be suppressed In the
prodrug fothd Bfﬂfﬁ%ecompound, and can be activated by conversion of the prodtug to the parent
compound or a metabolite thereof Prodrugs of compounds 01 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
invvention will now be Aanen



WO 2009/049370PCT/A112008/001535 - 12 - General Procedures General procedure for
deaeetylation A solution of the peraeetate in anhydrous MeOH (0.1 M) (or MeOH-THF) was treated
with a solutionvwebNadheimMe01-1 (1.35 M, 0.2-0.6 eq). The mixture was stireghabsaosmtemperature
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 MePH. 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 MeOH and
then made basicl{te permaqepiieallyvccrtiblsrs6iom a2 coP¢ BOYswoRtIPRebMi Brefoveld fikedemand the
filtrate evaporated and co-evaporated (1420). The crude polysulfated material was dissolved in H20
and subjected to¥éifereseid ot madtdy AapRirgeeE vBI8v) ricletblihe SutfatedoptbEUBTOViflgeh
required, afigpbiRRRisation the, eslust praspasseddhrough 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 foRRT beyge kioR: callastabwasPrarRORiedyane ixapbitissd tengivadne Snatpsaduct.

Size exclusion chromatography Size exclusion chromatography (SEC) was performed over
Bio-Gel PF*E'% 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) fractigns. Fractions were analysed for carhghydrate,cqontent b ottipg onto silica gel
plates and visuatf%gtflélﬁlg?/nc arir ,r%%(’ Xr”s}é%rglg“/’%%éc %criep(%y%é%a?%%%ms%oé}::ﬁge%cgypﬁrg%?n%eﬁﬁﬁ)g
methylenesithge {OMBIr testREveimadlif} imagtions 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-avktlylresBdniartino pystiosyk (v e)-2hd16-iri- Deabdiyitan-nfaongyrah oy ¢iDia 1

3)'2’4’G'trk&ﬁ&ﬁ&é‘raaﬂ?ﬁ@%&ﬁ?p&{@i“?%&gﬁmﬁ%xfe%ﬁk@d&gﬁ%@é@i@%ﬂ@éﬁ@ﬁBX“%P?E)@*M@S
2)-3,4.6-tri-O-acetyl-a-n-mannopyranoside (23 WO 2(109/(149370PCT/A1i2008/001535 - 13 To a

solution off¥fesEbHIbTBABbTHIGRTE AT ARG g BLBEAMROl) 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, BSEHMAIYS e iFa¥sst deerarti tReRmaRHBISHEY shcbae farduimin erstes

quenchingsiyiile, B3MNE38aD, ko BB%tnen thsderpsidie oatnng: oy tomemnparaitregihe mixtbe was

filtered ang th gm%)ligl \%%%&%? gvi@anynbLhoe ggr&big&&i ilgﬁlte and washings were evaporated onto
silica gel ant puri ied y CO umn ¢ roma{ogpapﬁy (SSI ica 2 X 20 cm, gradient elution with CHC13,

CHC13-Me01-1 99:1 to 98:2).t0 give the glycosi as.colourdess gum. Two fractions.were.ohtained
each containing igg%%ro%puct Ee,r%ﬁ{ﬁ—f,ég %g% I?ng, :)'Bnml—f eén:%%%r%;g?nogr ,a :%ﬁ?\‘l’ﬁAglgc e‘ﬁ .11-1
NMR (CD@W3p40ey Nk Sptomols gebsiiuietipsadogaibed phnvaH)aey 3118 taivepnio 293y, 18.68tB®IYin, 1H,
OCH2), 3.%}@@&%}4’& 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, C"l%ﬁonal substituents for alkyl, aryl or acyl include halo (bromo, fluoro, chioro, iodo),

Dodecyla D N S A D R M ARSI 2 R R BN ORI methoxy,
ethoxy, propoxy (n- and i- isomers), butoxy (n-, sec- and #-isomers), nitro, amino, C;.galkylamino
(e.g. methyl amino, ethyl amino, propyl (n- and i- isomers)amino), C,.sdialkylamino (e.g.
dimethylamino,  diethylamino,  diisopropylamino), 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 SOsM. The degree of sulfation is typically from 70 to 100%
and preferably is at least as high as 90%.



(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 MeOH (3 rriL) was treated with NaOMe (11 M in
MeOH, 5 pl." 0.Q&bxgmelpsThe mixture was stirred at room tempc.rature for 3Q-h,snevisalizest by
addition of AG50WX8 resin (1-1. form), filtered and rinsed with water The solution was extracted with
EtOAc (x2) in order to removc BriNHAc. The aqueougcp_hase 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-mahropymaausgs- of -Posnpx eud-Breodiuh sulfon ateda-Bematepopyramdsyle teute

3)-2,4,6-trif i edivonsuiien tﬂi@dﬁf?ﬁm%r&wwgﬁ'}#'\@thoan oligpsacqharide of the appropriate length
3)-2,4,64ri-O-sodiumsulfonato-a-D-mannopyranosyl-(1 -0 2)-3,4,6-tri-O-sodium

sulfonato-21-FRAms By SR8 S @fﬂfW@%@/@ﬁMWﬁe&l@ﬁ%@g@ﬁi@% capybayesde sy ppm)
85.19 (s, 1frehy), thelbduhskbthdridd. Shrtng Gréderiat , The. By dpil o ehalii cdtidns1c D). ¥ 8Qr(ay kit }o 3hé7-3.64
(m, 30H, s A8- : -3.27 (P 11- .30 211, CH?2), 1.10-0.90
(. 1614 95%%%%3, 555 Ao G el L Ay D BodhiZh ol ey e o
12-bromo-FEREeRIEabiPRNHS GRS GBDE IFENCRE ebilienaners aasiten afithw sestuing st dvitaas siium
azide (12140@-1855mbiat-2rpabidelmaubdammanism igdige by 1o diRdd Ghreme) (R:0m & and sat.
ag. sodium bictarbonate S%Iution &OdP ng i&n}(hat,? der. ?egixt‘#ﬁre was stirred at room temperature
for 4 days.PPRe FituPEWas fHRRY tiibdd aef)'lué“gFCH MY e ThRE ReSOsHAth Bth e e (20
inL) The camrbimexs fiftreste fzaudialvlrdhikers. 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 (103heigd dxsoted -thaiMR (@DIEd SatitEs Midz)a8.6&¢tiRHbIvE7 B OHRA)bBR4A(t, 2H,
1:7-01_ NC_H ole&iod- '%ﬂlﬁ,‘ﬁc&&?l’é‘ti%% ]P@@Me) and the resulting polyol sulfonated with a
12-Azidociodecyl2,3,4,6-tetra-O-netyl-a-n-mannopyranosyl-(1- 3)-2,4,6-Fr|-0-'ac‘etyl-a_1-n- .
mannopyraHOSHAS SREEE SUFR B8 Rt FipRidrRRBI A Ffsplr or sulfur trioxide trimethylamine
3)-2,4,6-tridoradetyl-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 (AsSreiipaanicaBev v bepandshecoriding eowasistenedraliaZOuGiigrz2 theprevEMSOTT (54
ttL, 0.296 Q)W a ixture.sti -20 C for 30 min before quenching with
EN (1 oq) A e sl Bhat, P aRAE R
DCM. The BEAMRSETiIFateHHiPvABIHGesiHerl eiap Mlavddasis dideal gl armigabib dnbsedetuenn
chromatogcarity§siine: 2x2Asem TeEAEiRRLEIH R Wi GHGISUEHICAIMeOIH i Lo I8k ioigive the
glycoside 5 as a colour essagum gﬂlntainin th by%roduct %QIN%C g71.1dm%, S:BnNHAc = 1:1). 1H
NMR (CDCE %00 MHIBEDg-5 49 (RS s2h - ARieefin, sasierads & 3 comngpent 69l (d, in,
1=9.5, 7.0 pPXORRPUB Y qeinpbbitidn-9 &seribeOIE B2 oS R pRidgraplis0, 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), 1.36-1.2Phgnmareutitalgx@mojitions 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 comﬁositions 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 giycol 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 2009/019370PCT/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-adedyr@sapaiuopyranosyl(1-. 3)-2,4,646-0-acetyl-a-o-mannopyeanosyiegloges3s
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), phenylacetyjene (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 witFUREXEHEOBEHIosHEafS BUECHOR, 33 sifejwheteieatpnb igidestind phe agtirminged o will
CO|0UI|r|e)SSlgiJilﬂmfé€fc€"rrmgS %ht&myhgwsb{m@a@&oﬁegmw %hzeaas(gnzlgwﬁez.&mgs Foithbks, 1H,
triazole), 7. t,2H,1=7.2, Ph). 7. 1,1 =7.2, P 0-5. , 8H), 5.03-4.87 (m, 8H), 4.38
o )%%E%’fﬁ%? Ef‘gi%%ﬁ%ﬁff%‘éi *(aﬁ*iﬁf) LR RS F@%afost*&t%iai?i&%)‘,%,
OCH?2), 2.19in2, ¢, xarepl2. s@utong oPthd subiett Con@oand9 opdety&i0es @&y 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-11, Ar8addiies! 10 Hpdbitesyincacdnarrame Ob e drmes wif diaeotacDmpasitinapyeerrdsyd 101 -
3)-2,4,64HgQ- $oeliia s Lito Hﬁ«lﬁé@i‘x@'{ﬂ&@'&Wﬁ%ﬂy‘&k@t&iﬁﬁ@a@'§9£3$}Hbfé U0 Rilman
nopyranosy1-(F3)-2,4,646-0-sodiu m su Ifon ato-a-nmanuopyranosyl-(1-* 2)-3,4,6-tri-0-sodium
sulfonato-a B AN BILHE LRI BSES) (R TR § Tt A B e A S Fo? @éﬂé@ﬁfﬁiiff’nﬁhﬁéerﬁgetate 6
(46 mg, 0.eRB4mhechtiniivieDibe(Zhbrenizjedas tieaiedonitli IRADNte {ddh MdrehdaOiod0 b néh&bxiknol).
The mixtur, i r jsed ition GROWX8.resin (1-1-
form). Ter e e e e g A

desiccatorghderqndos tisdarseal dmButTatierep i feaRIsiter: hiai dte Migthsn tip PrBResieg the
star&dard Pro e ddraifak il oRAkQs, ﬁ%@@&@x@. PONG @gﬂﬂ%tﬂma,?&haé@pwﬁg&smﬁﬁﬁmwve the
product 8 as white powder (45 mg). iff NMR (D20, 400 MHz, internal DOH at 4.60 ppm) 5 7.88 (s, 1H,
Hiazolo-CHCGF R SEER% 6 o AA LS 58 compat o A B PRI PR O P18 111
= 1.8), 5.10v{dhjna rapgk-of abputl Y toldh), 4.76-3.72 (m, 32H, sugar and WO 2009/049370PCT/A
U2008/1101535 46 - NCI-12), 3.37-3.30 (m, 1H, OCHZ2). 3.23-3.17 (n, 111. OCH2). 1.5 (m, 211,
0112), 1.12 (m, 26RmaHsionsIR0EBi¢rn TEERYSHOHRERlsmplekBle active ingredients in addition to
12-(4-Nap_kﬁ@aakeraa%fxblae[%&méa&ﬂaz%%nvf;?g@a&%v%@b@foﬂérﬁa@-@ﬁgéxk@ap@ﬂ@i@@W@n&%ﬂl-*
3)-2,4,6-tri-O-acetyl-a-o-mannopyranosyl-(1-> %-2,4,6-tr|-0-acety -aD-mannopyranosyl-(1- .
3)-2,4,6-tri BRSSP 2B RS INB S AR A pmalory, At oaeu sty 1AL FrREANA h PRI B ey aRrS | mL
HPLC samggendabndasptoadettthiecarisiesb (B aregd, 5608 {tiplycthlstanel(b00 prddvhddjlar disease,

1-ethynyingphialeng, (8 9&?&!&?&8&&9 Whst Ut SRlIAn (Q43:M in water, 14 p.L, 4.2 umol, 10
mol%) and sodium ascorbate solution In watér, 12.4 pL, 12.4 timol, 30 mol%) in that order. The

mixture was stirred af.{pam FIRS AR L ARG TNE I SRS e exannalcd oniasliea oe
and purified by Dash column chromatography (I’x 18 cm, gradiént elution with hexane-ethyl acetate
6:1, 4:1, 2:, a sybipcs lt’é)el?‘?f&)%‘??é%é%éﬁﬁﬂf%ﬂﬁ%ﬁ&@%@ﬂ%ﬂ%ﬂm@§%3‘§Wﬁ1 DGR ARSIV 1
U11157.3 150 7 By 48 ) a1 0 38 (B 05 687 (ALY 4T (5 S Lot B N.CH2)
,1=7.3, 1.5),.7.54-7.48 (m, , , 5.03-4.87 (m, , 447 (t, =7.3, N- :
4.30-3.77 6%?{@?&5?%?@4“’(%&,0?&f?Tgf’é%.ér%batf%‘t%%f&?fi%, aglsE ot DP9 P 16,
2.16, 2.13 tRerngel dndsdderizy1dd, tRe0@ndind ey 2REI00MenPhYIONs 1eaTi¢ss, ReeschiBioh, eXcept
i- ig?l(gg')gné;ﬁ]%g), S%%YH%) RciHbRVEH ARG HA AfeeSIRRISIH He Tn feilEdnd - Rk b Gkdeon
12-(4-NapRRSIEINER £7 VSe5RRAD o FERATIbIR D, 19, 6astafoodithiStiforkreisally. however,
mannopyraeasyds(fichSje? Aibritsttateadimhstianatgear wAlh arneRWanesylatbut GPLaABAbI0posium
sulonato-4g mameRYTay 22r 0 el ST sodium B0 S5 RB L OPHOANORY e
2)-3,4,6-tri-§sgﬁll%m SLHFOﬁgtO-a- -marinopyranosi effﬁgj’ een about 0.4 an m or body
weight.




(a) Following the general procedure for deacetylation, glycoside 9 (39.6 mg, 0.0213 nunol) in MeOH (3
mL) was treated with NaOMe (Il M in MeOH, 40 ML, 0.44 umol). The mixture was stirred at r.t. for 24 h,
neutralized by wddiianmezAG50WXS resin (FI form), filtered and rinsed with ideQtizddzadilteate 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, 2bb"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, 1= 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), 3.25-3.18¢ncompoumiy] da) be 7gciuditét, FpoHinng a4rhamgequti@iy IxCOrRyinarially
Example4 a%&ﬁa@t@@@r@tﬁr@@%ﬂe%@f MaRN@RUraBRRY (bn R tR46 Jri-Baceiodds Mefdes salts,
nopyratto% ?% 21%4 ,6-tri-0-acetyl-a-D-mannopyrattogyl-(/ -3.2)-2,3,4,6-tetra-0-acetylD-mannopy

ranose (1 SATDIRAEE 1B PHAS Y By (HH pyFﬁﬂ?ﬁ%S‘iﬁWIy’ ¥iyo Bydegiesabiy
purified byefigsh cleromatograpisg(silichagel, heyamugiOACgradient) tagive thidiperacptatach3as an

oil. 1H N“’gr\] éé'dlzs‘%%]é%}l%%ga@s Wit é'ﬂca%ne %r)%{&ﬂﬁ% Bt ﬁxérél%%hcﬁgé agxl_‘él ‘l(x)agizzﬁ . 511),

4,30-3.8 5H), 2.18 (s, 6H, OAc), 2.14 (s, 6 2.08 (s,
6H, OAC), S8k hioEALg amwcmsme}vlmge@%w (@ymﬁs‘r@{m) 3minoARalts can a 50
2,3,4,6-tetra- Qr&@ﬁtybﬁr&mmﬂﬁﬁ@n@ﬁylb@sré@&ﬁ,Q‘lifﬂhoaéi@ﬂiﬁldét it aRReRNEaResY i 32,4, 6-tr

i-O-acetyl -mannopyra 1-> 0 ac i-a-D-mannopyranosyi trlehlo aeetimidate (14)
Peracetateﬁl \i% m%%'% %h%? %fet%fyu et Or I?fgaach T % Le)c\cf&lacsafreafed Wa%ll'?l
benzylarnibengoid aqidy, fqr@mm@ld 189aglayiatagic. ¢¢mnthl§rém éb@mmdto andrbasstayudyie sgom
temperatugggndisgagtarernight. 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 (Na2S04),
filtered and evappgaigdad be ﬁﬁ&l@@%é%@&%ﬂﬂ@@%%%%@ﬁ RRIBRYALSIRHE T AP RR).

anhydrous cesium carbonate (1 %C g, 39. 8 mol) and potassium carbonate (110 mg, 796 gmol) were
added. Th&h RGP R FASRPEY c‘;‘%‘éfb‘ré ﬂhﬂué’fﬁ%ﬂfé‘té’ﬁﬁ‘ﬁ% , (STBENRSIBIGURE TSRS
added. ThenmwtiwehnaStikiBdhfireSitours 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 colufreticiy denatoyeapdly thSio@npotinde xfBt@Aovtentiid Hex bE tifcfarodiiot eluted with 1.2
Hex:EtOA d I id 7A) [

standing |(r:1)lth%e¥fi% t%?%%%@d%@%ﬁé}é@ M g‘fpg:c% f&g %%%0656 dd%otﬁesﬁ()%%%a? el 8%)631 Q ng d, 0.3H,
11,2 = 1. 5%@2&%@ gy b Smm?ﬁsmné%m%wrﬁprymf 4@1¢3r8206?f1 1554 Enzbig@%edwﬂm
OAC). WQ&%%@A%M%WQH8M&535mﬁb&d or a metabolite thereof. Prodrugs of compounds

313- Choles§%¥l2 3.4 6(3) t(letr u?e %e1t1 l-a; -rm&rtlpo r%no“xll &11 )112 4 6-tri- O t 1
mannopyranosy’k 51‘ -tri- -acet g E) )}?anosy n{l y*Bsz ?lzl?oé’ffrlt é’@e?yﬁ? ea‘°1emannopyr

anoside (1B}ResHIOHONIGT AASEDOertR) 1@06‘63‘%@?@13) eintheolestePol (8B Sroigr it I96upsnYall DS eq) in
DCE (driegiyer 3AnMS o Psilnk tA:084M) 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 oAé%mnEﬂeté@IM&oI@Hﬁlﬁ&wéy WRsEie ARnee (Fesieh) nEiBNiD® uk) gias
added. The cgéoj%r dlsaéppeared immediately. The mixture was diluted with DCM (20 mL) and washed

with sat. N&3 2 APREUCERISS 4%H&Yﬂfawrwm&magamﬂmfmmﬁ &iff9798t and
purified byresiumnfcimemzatggnaghyn{siticasik xﬁ&mgmdmeagﬁhﬁmﬂﬂwdﬂnﬁmmaﬁﬁeﬁtﬁﬂdrﬁeﬂm&il 1:1,
1:2to 1:3) r 8 5% t cD 400. MHz):
530514 (0 B DO MRSIERA RS SR LR ke b P it XL
2.34-0.80 fHFh3meficHpBStErEl) bo hrovwnate, thopg of ggllaiprexagb andomelpgsy the, gméﬁéﬁ wsedaleh 3H,

9XAC), 2.1 hadukik-t@ache pheashSlic4rAeipSIiBsdatliterned0 (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).

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

will now be given.



3P-Cholesteryl
a-n-mannopyranosyl-(1-0)-a-D-mannopyranosyl-(1-0)-a-nmannopyranosy1-(1-42)-a-D-mannopyranosi
de (16) A solutip afodb4doemg, 0.0354 mop in MeOH (dried over 3A MS, 3 tg)ywag siiags with 1 1M
NaOMe in MeOH (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 addetd 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
MeOH (1 mL). Attempted evaporation on a rotary evaporator was stopped as serious foaming
occurred. Thasnik®recedasessvaporated 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. Y@ 2009004DBEFOPGUAYREBB/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-nfasrivpyrah duybélace®ytoin BipLirous &M (0.1 M) (or MeOH-THF) was treated with a
sulfonato-aJRmanBeRYEe Y INoP Y 341600y Mislianaln: &R MARe AP YsaRasIdE(hdle

Following the standard procedure for sulfonation, polyoi 16 (0.0354 rnmol) was sulfonated. The cooled
crude mixtife wal G hvalbitor i EVERBAH (381 ptS ST formoY2s aed b adingt oH 803
pyridine comglexhiifter eva fidratio anthehtesicinewnasidisgowvigid Meoater 1Banbydngd punified hydSEC.
Pure fracti i dialysed using a Slide-A-Lyser(r) Cassette 2K (0.5-3 ml) in purified
water with %%%’lyt}lgg%\%?ﬁgig I\h/?%%%%%é B%%%?éﬁt.ﬂgwgshe% ﬁg?j&c)){? ﬁ\%‘%\ﬁ%ﬁ%ﬁﬁe as ‘é\cé'ded and fresh

purified wa&;lm%%@g@ﬁg.fpij%w&ﬂ%%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, - H), 5.03 ( 1 J.= 2 86 (s, 1H)..4,73-3.94
(in, 22H), 3.51 (‘?‘hrﬁ#ig‘gg ?r?g‘egs?tgirg ?‘E?%i %@é’%ﬁ%@l&f‘i‘-ﬁ&‘ﬁl A:O?S@? gﬁ%ﬂ%ﬁéﬁﬁﬁ%%?&fpﬁnﬁf fﬁ),% -
11.7, choldBtBNAET Y29 ,hi%g’é-éﬁ.@f%re/mcmiﬁg%ls@@{@ Bagtion7mEfere3uas geg & ithego il amd, 1=
6.6% , 0.686teh &tdd@xﬁ]sircla(l‘td &&@i@g&h@ ﬁﬁfﬁo@'@@'ﬁﬁ@%)(l@(xﬁmﬁlﬁ @l%fgﬂbd&ﬁ@gadﬁ%k%at%@l (500
mg) was take in et cetate. 10% Pallagdi n._carbon, (cat. S ed and the mixture was
stirred ovcﬁ%ﬁgﬁﬁtﬁ&g@g 5a O%%EESP 569'3?85&5%%&i%erér#aespﬁﬁyes\éé%tﬁ glﬁ’ieé’%{)qulﬁ?zbegrﬁied to
give the pricductrdssabienied $olitzin cusitmtiheoyielogranhy MMREUO0 KHZIC DE k8)f6ed. pidnet. 114,
CHOH. 24 highelt @ b3 (9 BAsdhcO.BB (ks A 5 RARE B o 51 =
6.6, CH3), 0.7%%5 3H. CH3), 0.64 (s, 3H, CH3). _

3P-ChalestAfy 28 8oetla-rHBet Xad) T AruigiaiEs1 16 IB)- 7 owir io) asr. 4bp product
mannopyraaisyth (il i)tz 44 rinQaaeehi- ark)- SeaniasaResyves bdlpddét i apaiilar & mannopyr
anoside (1&);0 a salution of 14 (600 mg, 4.42 x 10-4 moles) in DCM (32 nth) under argon, was added
cholestano f OB TR ?ie mixture was stirred at -20C for 20 min. TNISOTTf (40 uL) was added. The
mixture wag stirred at -20 ¢ for 40 min, then warmed to -10 C for 20 min. Triethylamine (70 ut) was

t
added to the mixture and It was mﬁngd to room temperature. The solvent was WO

2009/049370PCT/AU2008/001535 - 20 - d. The crude produygt ified using col
chromatouranhy (G SRR DR éﬁ%@:ﬁ%&&%ﬁgﬁ BB RRASHE 78T 320 Tl 356, as a
clear oil. ticpINMRap40D Nikz rEDCID.%:16L25i6. 06 (nh, FHIERDBIAM] (il g LKL i85 iR, ABL-1),
3.51 (M, Hi Sid)e 2. g , 4, QAC), 2 12 L0AQ), 2.11 (a.
M, HpCrighs 2 B8 dSordv QAR Gsdd 5 %Mohgéﬁ% %?iélgb%% Q@xg( or?tsbll_?ﬂg%\ %Ei 5%%% Sa:%H a

3H, OAc), 2.10 (s, 3H, OAc), 2.07 (s, 3H, OAc), 2 , OAC), 2.057s, 3H, ( , 3H,
OAC), 2.00"{:abisatiepnly chageing, PRYAT analysed s eeliuiereespscnb b fimatey | nethylone §us, CH3),

0.85 (dd, 6B} 582 BiflalGHYc bW e e kB0 OpRR §SHBEE Chhd those deemed to be free of salt
were pooled and lyophilised.

Example 1: Dodecyl 2,3,4,6-tetra-0-acetyl-a-D-mannopyranosyi-(1-— 3)-2,4,6-tri-G-acetyl-a-
D-mannopyranosyi-(1- 3}-2,4,6-tri-O-acetyl-o-D-mannopyranosyi-(1— 3)-2,4,6-tri-O-acetyl-

o-~-D-mannopyranosyk-(1- 2)-3,4,6-tri-G-acetyl-a-D-mannopyranoside (2)



3P-Cholestanyl

a-D-mannopyranosyl-(1-+3)-a-D-mannopyranosyl-(1-*3)-a-Dmannopyranosyl- (1 )2)-a-D-mannopyrano
side (19) The gikeasid@487(43.1 mg) was deacctylated according to the genetal/piooesuraio give the
polyol 19 as a white solid (21 mg, 74 %) which was reacted on without further purification or
characterisation. 313-Cholestanyl 2,3,4,6-tetra-O- sodlum
sulfonato-a-D-mannopyranosyi-(1-t3)-2,4,6-tri- Osodiukd -
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 srsgt®B dithes mivhwisstiméthin DMEAGZMI280. oS Min SO ilidine GealdedOH, 1.43

nunol, 227 4ma)- as @ddodand e i ravas siimad)ovaitabial 9sGukbe mixive wasepgied in

ice-water before 5M NaOH 613 uL) was added all at once to neutralise the solution. The solvent was

evaporated MHeresifdie v Saé%‘l‘ﬂu%f@ﬂ%ﬂﬁ@@l@%&@ﬁ%ﬁﬁﬁ@%&b‘@@a&@’ﬁp%ﬂ@?rﬁs|ng a
2000 MWGRLAialsis, cREHINOEQVaT, @Szkmmrwﬂhéﬁwe&ﬁ@awrﬂ@gﬁ@omlwsamymw@n to

yield the product 20 as a white 0I|d (19.2 44 %). 111 NMR (400 MHz, D20) 5.52-5.46 (in, 3H),
26550 (S D51 SR 915 B i b HEIRTSA {17555 (AR Crgs SRPOLE] (i
31H, choleasﬁanmll)cﬂ £ @d&iﬂnﬁédajy Q86nfd, BtehadorrfpBy Giia) 20x810(sn3 gl ikt BiuAd6wEh 3H,
CH3). Exa 4 6-tetr tyl- mannopyranosy.

A t)%%{ég g&)&g%g I?’to %‘03 ('&? ggf) aihz %ahﬁl%(ﬁ Patyf;ololgrpe\é rﬁ% 'i"\(/o fra txf)fs were

3)-2,4,6- tr| -mannopyranosyl- ace opyranosy

2)-3,4,6- tn@rawﬂ/mbcmmwmmyméwqﬁnwwg@mm%MG2(398/7@0%315 BpifHAC
13F3-Et20(48 mo' rp2dun@beas addetiie 3 selsitienaf parasetaiest ke 613 220/9imel) sy 3-

cotlod vooBH oS PP oo SR AP SR df bS5 r1d, 616 by I ted rafhe

solution \(vasi)lieatmj faria furthed3 (ea&l!na mh]ltmmmmsopledftc(quinmad;ﬁouped.mt@}ﬁmmmzaf

s furthel e L e i T%%E-“Zé“{eaﬁvé‘?h?f?ﬁfdd&Z%%‘iﬁ“’&?éé?ié’ég;n”f e

co-distilled with ghydrous toluene, Anggg gl__} %’%&8 acetlc myd e (66 mg, 648 um I) Et3N
e

(89 mg, 87BN and HRIRETRIERN RORYTARGH Ped 8™ E:yf)‘i}b“ﬁ%’ ght.

The solutiqn-waiscapplia siectivdoyk(prepaed-tasinepyommatay éphy column (17 x 2 cm silica gel,
gradient elution 60:40 to 75:25 EtOAc:HXx) to give the glycoside 21 (176 mg, 61%) as an oil. ESMS:

r/z 1319.6Bo([dMkiNatde %&ﬁeMMRoééﬂlﬁd\erZie@dB@l&)c&ﬁg&hﬁﬁa1m2ﬁgl)), G OOAAY M EbT), (3

4.26-3.94 1111), 3.9 H 1H,J=9.9,6.0 3,32 (m,
o), 2 14T A 00 5 Be TR G 2 o B3y DB bo OB YA
OACx13), X®(tpminreature] [Gr=26 2) ne@ealiebel Ry( 2O NOH pf@[ﬁ@@% PEI6 (H?@oﬁn],?mmreniZ{DltB
170.1(4), 1I009) ST SO BE) OIS S ALRA 169G 89 894 00 A 051 98 L
76.8, 75.1(5), 75.1(1), 70.9, 70.8, 70.1, 69.6, 69.5, 69.4, 69.2, 6 7.3, 66.6, 66.1, 65.5, 64.7,
62.5. 61.0,3HePun iSO vas RyapQIFiesoty (Gyses 7anso the 2965‘@&) f@ezs@}eéd%@yemw)?* Jusan
teararuidopiagphous solid, used directly for the next step. 'H NMR (DzO 400 MHz, internal DOH at 4.60
2346tetra0 tyl-orr yr l-(1-*3 46t -g-ace nNopyr. ->3)-2,4,6-tri
“Oacetyt B Aoy D A ol SR 1) LD oyl AT B3y ()
glycoside 21=(600CHg).386 timol) was dissolved in THF (10 mL). Trlphenylphosphlne polymer bound
(725 mg) was added and the mixture was stirred at room temperature for 1 hour. Water (210 uL) was
added, andiddzenixturg wes atisredsadinthC m&ma-ﬂihmmb@ymw@s-cmlﬁeﬂz HAletedpaodithe
solvent evaetﬂrated to_ﬁlve a Whltl% ggslc% |(%§ ‘y'qg _;lse out furt L%rlflcatlon or characte{lsatlon
in the next'step 8)GT HBOVE AN ﬁmoﬁy WAS disf0 ved‘ In BBI\W?@ rrﬁ.’S 9é'f)egroyl
chloride (2 (éqmalams;rsmmm 119 mg. iGBoR&pwaB-aciadpfoiovset by Riciytatrinde salidnthe
mixture was gnrre _ 0 m ieme erat § f@ 5 hours. The solvent was evaporated, and the residue was
taken WO 2 85? 4&3 %PF/?C{)U /001535 22 _upin DCM before being washed With NaHCO3

(sat.), dried 2504 alven orat The cru was rlfled b

Cromatoa S T IR DTy e RoRaL S aiga B o0 e 110
NMR (400 MHEcODGES) B 516t miaduas 41| “Nmpgmmga mzmcsst@wm) iat2@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, CH2CO0), 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 amigden@0¢391.6 mg) was deacetylated according to the generalaraeeslidie 19:;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-mannopyranosyt-éf—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 andiél soléHOrpIva)sdstitteth,atle) I HYermight =The) mhixtuid Was/cobkex frofcekwaler -and5M
NaOH (2 sG( 398 pyidlings B:03 (RMALah 02 IRy Nyamaid gl fLones belplehesaisn yas

evaporated. The compound was taken’upin“194 MeOH in water and’ purifie cartridge.
The comp&iindfiv&Simeh Wgé@o\%ﬁt%ﬁ@h@ss%m%éﬁ@@ IHRVCO 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, 1Frpmplgint2Amde-baqdscandl) 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, CHPxre30f HEprAmog-odecnsl (246 M A9BHBRONE -butanol (1.8 mL, 0.5 M) was
20091049%¢41tR & i ARINOBMS35 - b3 Baamipla, D. 33 tetholagiamflonium iodide (17 mg, 0.0464

2,3,4,6-tetra-O-a I-a-D-mannopyranosyl-(1--r3)-2,4.6-tri-0-acetyl-a-D-mannopyranosyl-(1-+3)-2,4,
6-tri-O-aeeq[}3'I/?-013 i%r):]é/a% éﬁﬁr?ﬁ'oas’%(f’%%)éﬁ%‘?&ﬁ#‘? Eﬁg}glgfly@;i%{ﬁ“ alﬁlrfc%ty%necrfs%?f?}r 3,4 %B-tri-0-a
eetyl-a-Ei-#Ta rRoppprarioskiea(es) fohé daphloFbaceinidares filtess! igowet srvhwal fetebilestahtie(78

Mg, 2 €q, GaRIHRA A3 3y malaculas sieyes (LM WaIRSH R Padin RENMLQL 2,8 Salkion
TMS-triflate_in dry DCM (0.4 M, 0.075 inL, 0.03 mmol, 0.3 eq) was added dropwise at O C and stirring

continued TICAEThATSPHIHEh RYelsth parsie - PHE rEadtat S B PerReieing Temme L),
diluted with: Et0/Ac1(10G 1) soniatedh{@camin) And-cieaaaied Ts argagnesoHtoRmas@shed with

st wil e 1 L), DO (oS A FontBNGHES i St Bt s e as

colourless 8. The product was purified on a column of silica gel (20 x 2 cm, toluene : EtOAc, 1:2).
The purification gave 2 fractions (A, B) whereby fraction A (90 mg, 48 % yield) contained pure product
but fractiod BAgidodadiiire diivbifeteiadlocend-a-demonnipyeanosoti(t Q)-24,74riv@haderdrddr-to

improve thmeﬁgpm%s%aLeg)giy&%ﬁkq.%».m&ﬂa%t@gHg@ﬁ%ﬂgsag'%%@f@ gl glaaglvieg. in ry

pyridine (2 mL) and acetylated by adding dropwise Ac20 (0.1 mL) &t and stirring continued at r.t.
for 2 h. ThE-FHBaRPWAStketich &ty Gbidifgaeeiyiet-rEnapysaersdei stirring continued for 30
min. The solution was concentrated in vacuo and co-evaporated with toluene (3 x 20 mL) to afford
pure glycosiie SBURn eithegiohliprersptoniivor A (81 kIg BY/g8mel)tin DNWA §400) Wil addBiC23):

5.14-5.32 @1d8dbdecandt41 2 Ro$, 83234 MG £2) (M8 Hixdufd-Yad Hiddd 300482 (97, 24P hinH-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 PP {87 3bg0 3567810l 12 (#8) 2¥94 24468 and SERiS S 520 85 fan, 383mn 12
CH2, 9 CH)ef0r89(en8tihglwatlh B KholegianyteC kaomh8h idn3mbeflrs hnlesianyt Gak3}i1©:853 (d,

o Croro i IRUSBIRANVEGEI it B, e B il Sh AR e R SRR Gl i

a-o-mannasyendosyifitd-0y-ec Dam ahroptrempsyi-(dilies a2 fvraagregigra rbgidn 10)-GHEm & HGkhyranos
yl-(1-).2)-anRe1290Qn% g6e5id i(%fiﬁngmL\r&thigsea%%l&ﬁ%swc%%%mwg% Glrarsiard

according to the general procedure to give white crystalline polyol 26 (116'mg, 100%), used without

further purifiéatiBigor BRI teTiZdtor] HeR{3ietPO W22 6 584087 OREHIARbB0T58E). 24.
4.28-3.75 (m, 19H), 3.64 (dt, 1H, J=9.5, 7.0, OCHy), 3.39 (dt, 1H, J=9.5, 7.0, OCHy), 3.22 (t, -

2H, J=7.0, NCHy), 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, 2xCHy), 1.36-1.22 (m; 16H, 8xCH,).



3P-Cholestanyl 2,3,4,6-tetra-O-sodium sulfonato-a-n-mannopyranosyl1-(1-)3)-2,4,6-tri-Osodium
sulfonato-a-u-mannopyranosyl-(1->3)-2,4,6-tri-O-sodium
sulfonato-a-nmagnopyrasosyl-(1-).3)-2,4,6-tri-O-sodium POT/AU2008/001535
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 mrﬁ% ‘w as added and stirred for 16 h at 60 C. The
reaction was quenched by adding dropwise an agueous 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 ih2watBh¢ LT liadidy o1t P-yidp dexy idiaB3deb Hear RIC-cartytigeragaimnsipurtifiesy Watesfor 36 h.
After 16 h lution an us solution of NTLITICO3 (0.1 M, 0.5 mL) was added to the cartridge to
A L T R A e e
MeCN-watér+ 3520 dvieicitaneidoabdrfimanas af Gyi(l/mh-ditlbdeictdoetdyeB)-S. Fractions containing

pure prod%tdwﬂﬁﬁgﬁgg@@g)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-4'H-1, ﬁp%:‘&ﬁn??e-%i%a@’@?dk& s horad 5379 M2g44%.§lién(§hn}gou§a!{!)l6gof}c'a§, G4 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,\b)gehamyda:ety iroe(§331 80001 Crend) conBg (Hlfak sgwign ¢hdldéianyuterH3) 1D.882(HmeH 10 = 6.8,
2 x cholestapysCHI) AR BedaeRleaRMMINEH a8, 3H 1800|gRIANYE-GH3) BRmRRS.:

Benzyl 2,3 4,6-tetra-0-benzoyl-a-n-mannopyranos¥l-(1->2)-3,4 6-tri-O-benzoyia-D-mannopyrauoside
(28) 2,3,4, 6 HFCT KR WAL SIS BLTRSHN BEIRSRBEY i chASkSaca ifn TR (376 GoeB, VBOTRHMIOL. 1 eq)
anﬁ t:jenzylsﬁséh@ag&@-pmﬂwb@ﬁgmma%wmgg@@m%mfdé&m@dd )uw&ﬁm ¥egkin
anhydrous mL). Powdered MS 3A (8Q mg fres ctivate ere added. The mixture was
stirred at Oc%ff(f;/rzll éf # IAggb%tiogg/‘Ifi%I@g%)(@@ﬁ Fh%%eﬂ%'fﬂ%ﬂ% ,6O§§§q“)°ﬁq‘ﬁffﬁ/lg(f’5(ﬁ‘?é) was
added dropvgs€2heHiRR ¢ URE stit0e dVELD) € Tfilel tBE rédaction Rias/motdiedthyzdlkC7 .41 (t,
(hexane-EtQpc =.65,3 0 min, th tion yya lete.a 3 ml., l) was
added. Theg%?’ruge@r%i’xt%r)ém tbn%ir{ed%\ivﬁg%’egé% é&fo@’ﬁ%hgg)ggﬁ ﬁ%ﬁggg {grggg mrnol,
2-alcohol: 1228, BG8: mitof, TMSOMIELD 194 (At 18.609 HmIS 0EY).G WOl 1H, /=9.6, 6.8,
éo(rl9/04337@H&E[MT%%@%Q3,@;5135’|2'2T5’ z.hl@,, A0 %;i.mbg.z?)ia;mmrﬁwagﬁﬂemg, myggﬁ@i&?é?f

elite and rinsed i x 1 ml). To the combined filtrate and washings were added pyridine
(0,121 L AP MG D b S G Bt 3l 2 P GHE 8t The mture was
stirred at r.t. o/n, evaporated onto silica gel and purified by column chro,matographgésilica gel 3x 20
cm, gradieht dtEBERI-RdkEizaioXRIEsh, 400:86,320brsEr ©20edush0:90, 288288 Jive the
disaccharidgad8 @y aseauless) QT ED BEIEBY0 sul forda MR (ERERbRy AR MET - B R2L56L88 (M,
14H, Ph), 7,59-7.25 (m, 26H, Ph(?, 6.16-5.94 (in, 5H), 5.30-5.27 ém,.ZH), 4.82 (d, IH, Jr11.7), 4.68-4.39
(m, 8H). 2,93% WM a-0-BRHIRYiCzeDs FARBEIr 224530108y 1D -G e (29)
The disacchasidepzadfA-(e, -3 Alcrarnol)sediamisaodvachio-Mefihtdpptgnasmd®Ae (30 mL).
Palladium on charcoal (5%, 80 mg) was added. The mixture was stirred under 50 psi of hydrogen at
rt. oin. 1 L@)irdinekack-60eanmiessioadivtorornédiactiviatiat) pbaraeat (5%486ha)d).0vas addeyl.istirring

was contin psi for 3 days. TLC jndicated. comple ersion..The mixtyre was filtered
through a rlj%g)g{; %%I@%\ﬁfasrﬁﬂ%%%iv‘ﬁiﬁ g&@?@%ﬁ%\'&h@%ﬁ%ﬁ@a fi %‘a WEEH¥ RRere
evaporated_itcr@&ynmtmgmthe ﬁmkglédmmﬁs%m@ad@mbowfeﬂs@ff@m&mr(@ Be%) filtesegroduct
was used %ﬁﬁcg}{s@ar %ﬁ]nﬁféb%@fﬂ’é“}ﬂ%{%u(lfé@él% orated and the residue was dried in vacyum

2,3,4,6-Tetra-O-benzoyl-a-D-mannopyranosyl-(1-P 2)-3,4,6-tri-O-benzoyi-o-tnannopyranosy
trichloroac@ffHieRies isr o Qs asefeuiterts) fughstiBrrbogoms o0 hades s inm s Tallripaides Dcm
(2.8 mL, 02thiiwvapracsieck tfichlareasrioniitlentld fdioll 338 samalakemd Ausdistipn SEOBWi.3 tiL,

0.05 eq, 0.0285 mmo)) in aphydrous D 3 as.add mixture was stirred at 0 C for 4 h
and TLC (h%?(gﬁoed}f—_cfoé,)é\%s ﬁg@/ W|Lgr1|Eé iéggﬁ(%oﬁ;ﬁ%cg)rﬁ%r%&n. %H‘@H‘P?Q r%t\‘klgg 8?/5?) rated
onto silica g&iBatsd PlrifimdolySilical GHMA GrAHatdgraphy @5 X4 £48 ¢radidii)elbition dyithi,
hexane-EIQACIBRN B10:20:0,5-200:50i0 5 190:50:9.5, 450 (:08), Tha RIaslct fragtions,were
combined, evaporated and dried in & vacuum desiccator over P205 0in 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-cholestanol (166 mg, 0.428
mmol, 2 eq) in anhydrous DCM (3.8 mL) was added freshly activated, powdered molecular sieves 3A
(50 mg). The miiwimonassssirred at 0 C for 0.5 h and a solution of TMSOTf (§c4-Rle20s8888 nmol, 0.2
eq) in anhydrous DCM (0.3 mL) was added clropwise at 0 C. The mixture was stirred at OC 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 colti'rﬁn‘chromatography (2 x 15 cm, gradient elution
with hexane-EtOAc 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(ll) = 10.3,
JH4(11)-H5{H})=036; 3) (b, OVES . 8T Hy), 3R3-B127, 13U HnDTAYS, b28(4d, i, O Hl-H2r(R, 21H]1),
5.28 (d, 1H, k. I% £59-4.44 (m, 6H, H51, H511, H61 and H615, 4.33 (hr s, 1H, H25, 3.59
R T i S

(m, IH, OCH )-H3(11) = 2.9, H311), 1.99-0.47 (m, 3IH, cholestanyl), 0.91 (d,

3H, .1=6.6_cholestanyl- , 9.872 (d, 3H, 1= cholestanyl-CH3), Q.867 (d, 3H, J.- 6.6,
cholestany%&%l?o.% éﬂ %)_‘j'l% oﬁé‘é%@f-@%fg’%r é%zfg_,%lﬁ%c %Fjs[)ta%i%i@ﬁ?)t.r ?’{g@ﬁ%?%&'gﬁyl
a-D-mannapsmanpsdndsyid }-0-D- g topiragogiden: 323 nh goyurtioos of G 1> (R9B46¢r B2-03anyine!) in
anhydrous,] | 4 i) 0. MeOl (6,101 s led with 3 soluion of L1 M Naole jg MeOH (0.1
mL, 1.1 nunol, 5.4 éﬁ% iXtUre WAS Srred Ar e o The RlSpension was treatad with RCOH (50
pL) to givecah-metnepskamosidle(fin. AG50WXS8 resin (f1+ form) was added to adjust the pH to 6. The
mixture was filtered and the resin washed with MeOH (2 x 2 inL). The combined filtrate and washings
were evapbratéditb HBie ssrapid dinbe s lvaderthedezsEicRiB6 ang,160givenihB, palyah3P(a8lapaledyellow
powder (1%%)@9&%%3%% ﬁ;ea?ervl‘gt t%{hgre rg(i)catipnu' L[he rle%d gt §E-.Chol staanyI 47
2,3,4,64etra-0-so UM sgﬁonato-a- -manhop éno%@?-(i-g%-e?,,s ,g-?l- sodium A ML, 4.
sulfongto-a@otn & m@%hnmh@éimysw@mmm BGWM&@B/UD&F»@%S 74 witelliSten&itHinDCM
and dried ypdegF205rR.aacHi T Aessicatar 105 Payamadded: Th%ég%.xt%ge%ﬁly%ﬂ gQ C ofn
and cooled to 0 CFlﬁ‘g I\%Na%%;:l %\i%ég?%gm%ﬂt ?Pq based 0%98 @ﬁlan@ Satl'gNaZCO?jd‘Z'? NI,
690 rriL, 1. 73PRIHHOIOVS D Fwas GorRE cdisumaiggat slidhly! 8atRergradien
(vellow-oranige)s W@ Rk wasevarasated todryness.oTheiresidugwas dissaluadin ol of water
(pH >9) and purified by Rio-Gel P-2 column chromatography (elated with 0.1 M NH4HCO3 at 196
mLih, 6 miFe8F 651188GHS T pTSlct HaMBris Weke AV By MET @ CEDLJopnTEatBh gave
ahHe) pzog gtzzHB a):ﬂ(peds}yéltfxqﬂemﬁr 332—9( Ifag, PAYY fog.w,\/m.s:temsﬁ;mméhﬁ 1982%.802.% (ilxz)é@(Iﬁ-Zfl(T,
o B S
,3,4,6-tet cetyt- anmopyr 4 J6:tA-02a ranls 9Y-3,4,6-tr
I-0-acelyl-ax@smannopyranpsy! tiehloruacetinidate (38) Theftisasshagms %{é?em,a%@%rﬁ@?t@ted »
e b B0 D SR L ST B s
gradient) t astan oit. c . *0. was adde
dropwisc to a solution of ethylendiamine (1.2 mmol, 0.08 mL) in dry TI-IF (15 mL) at O C, resulting in
immediate ¥rtratipi Griepetlpitade Witrd torhdadegyle seAduhittatiacnsedinm-upulieaaserdetate 35

(500 Mg, Ompenfidp\Rhnaa-pdoiasl Ak @-Griadd g iXtiitonias AT GHAmPyRhAds ANE-S 88 d Qugnight at

-20 C. TLC (toluene / EtOACc, 1:2) then showed the absence of the starting material and the presence

of a slowerdri8UIHB prod SEtivRierCaprBaRRIRYaRsYL b shirietitrhfksadiumne soutfonatme-p-

neutralizeddiqasiiPenasglic-aoi Q. d2rnb)stainar Shif Ro-bhB-sRIHaDp WaRRMAAQIGted under a stream
of air, the residue was dissolved in EtOAc (100 mL), washed with satd. NaHCO3-solution (3 x 50 mL),
water (3 x 18) mbloRiiett3sinklatpiRdeMNR2BOM-a00i soRceNyaIadin \(@@.@qﬁ%ﬂp@@iﬁt%ﬁﬂrmacetal
as yellow foam (500 mg), used without further purification. The hemiacetal (500 mg, - 0.54 mmol)) was
dissolved ihﬁa?g}&déml(ﬁwm%%@@we%? 13 MihdIF AR ticHtolbatetdnhild o BrHE B3
mmol) wasstitteledt attOf6: and stisdtgleenbnuadins:T .o faCERO0MN rEhe(AiXGHE Waskddestly mssdied on
a column of sjli 1 (30 x m, toluene - Et0OAc..1:1 -> 1:2 EtOAc) and the trichloroacetimidate 36
was obtain\é/é?h agflw |t'ez?iazluei‘§/l tp%%%vggrs (3?;/850%5, égc&%e séd%clgr%vﬁ%gﬂg was died I(T)lvét:.\ers &ag rcSI\I/l((ei?t@rerrlight at
stored at -20(&. (WY HODoao 3PORaI PHICEROBHO 01E3B L @R g1 avh pidsehAfwas sulfonated and
2,3,4,6-tetrarrar 8{y B e M@ IRPYFanRS Y (s 3R b Rdt-QPERYERPDMARMR (D,0, 400 MHz,
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 OC and stirring continued for 30 min at r.t. The reaction was quenched by adding Et3N
(0.02inL) 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 EtOAc (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:EtOAc 3:2 1:1 1:2). The purification gave a mixture fraction A (56 mg, -80 % glycoside)
and fractinn R containina niire alvieocide 27 ac a white enlid (170 ma B 04 vialdl 111 NNMR (CDC 1R



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 crystallingyiolys),@84407 mg, 96 % yield), used without further purificag%&%gm%f%ization in
the next step. 33-Choiestanyl 2,3,4,6-tetra-O-sodium o
sulfonato-n-D-mannopyranosyl-(1-43)-2,4,6-tri-Osodium
sulfonato-a—D-mannopyranosyl-(l-t,2)-3,4.6-tri-O-soc11'@m 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 SO03.pyridine (1:1, 277 rug, 3 eq per

OH-group, Init#na oljiaddesd. gohe Mixtsre was stired-om)L6 bab0rC.aag themowaa, caoled togdC for

15 min an ralized hy addjng.ice-cold aqg H-sojution (5 M, 2.1 eq /SO3, 0.731 niL, 3.65
mmol) at 0 rg%uégé Z%ft%?’(%digl% gg)@tﬁé@uﬁ%@%ﬁ%‘aé %ﬁ#f%&%o?ﬁ%%ﬁgt & - ilde&vikh water
(10 rnL) traP€terretZiintd 1@ 580 Iii-Asiih, b Stamuitesk 24 dCERnce htrate(in, V8ELIO-aT4)).C. A pale yellow
powder was afforded, which was dissolved in water (10 mt.) obtaining a solution with pH 10. The

solution wasxsetptie pH %2 by addingtanr aqueed-solHicimabpatids(-(1-B pons udielwses rgainst

water (4 L) using a Slide-A-Lyzer ssete (2000 MWCO., 4-12 mL) for 16 h gt U, The dialysis was
coninued A0 B B SRS AR oy i n s Ll 2 b ke b
NR4HCO3L3uenppymangsyéE3hdded to the water to set the pH to - 6.5. The desalted solution was

then lyophilized to afford the pgrsulfatc 39 as a white fluffy powder (91 mg, 83 %). NIMR (400 MHz,
D20) 8 5.50ereRasacchatiiof 2] MasreBicsiyiate KA HDopyRlind, TVIAS? (), 4 Fabk) lhdlpuHBd DX 1-1-3,

3 X4, 3 ket P RhREQd heltle i ANBlaliChBGP A% (. Bl G2 G495 (@
31-1,J = 6%@ I%:,tan I-CH3 0.887§d, 3H, J= 6.8, cholestang -CH3), 0.882 (d, 3H, J = 6.8,
cholestanyl* §4 ite SHC st &-&4‘.’3},0.%’ E-Bd SholdstaRy 78130 e E e D)
3-Azi(|joproﬁ?D%i&fA(ﬁ};téﬁHaOQal&()yJ-@HDmmrmps/(a;ﬁsyta(ﬁcj, a)iz.esﬁaﬁ;l@f\c), 2.10 (s, 3H, OAc),
acetyl-a-o- OpMr . Ik-Oracetyl-a-Dr- ranosyl-(1-
2o e N A R O o0 erserzo
(115mg, 8 10]) Was d ta a solution of pentasaccharide. peracetate 4028 (500 mg, 324 umol)
and 3-azid§’§r’g§]a%%ﬁ\gfgl§ (g% ?ﬁg‘? g?? .flrﬂoo%rg%ﬁfb@?afg?%%éﬁ%pégg g}’%ﬁ—?\fé‘éag e %’?q%s@}zt ina
sealed vestebfbr22éif-tréiGrecatitithe mpartiopy v BESHI20 Y13 3, Myyi-S1-8catyb-wasaaddperanesyhe
solution wag;haaise.fefiiduEthghy3 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 EtOAc and the organic layer

was furtheruashad 11sd0LRneNaHE0R deat, reeARAEN dHis NSO, SYanpiaied aad

co-distilled with anh. toluene. Anh. DCM (5 mL), acetic anhydride (66 mg, 648 pfimp, Et3N (89 mg,
875 timol) BFFBITAS (2riifa® werBBabed hHt Ak Sofatibre Fasteie rues é‘ﬂlwgté\)é?mgﬁl@"ﬁﬁéo

solution wasapptiedetirectiyrid @4orapereigitaIhchsoraatographyaatemmdlBe2renusicagelporadient
elution 60: 75:25 Et0OAe:HX \Y; oside 41 (387 mg, 75%) as an oil, ESMS: 1601.81,
[M-1-N H4]%W{‘Yﬁ§ﬁ‘ﬁﬂ§ %@ff&’?@‘%@?@%&? gﬁé&f&@&% BEPIKSIYHERE153E %0 -
(m, 8H). 5.092£88.(iligrH, 0D 8vapPEIEH, DHIcBIUG tdts thkeTuP 8, &yl DOCHACHRBI¢1Ba42i8v85 (M,
2H, CHNG2 A AR AN LR LRt 309(R). 30B(ENR 0811, 200207, 40612105, 2.04
2.00, 1.99, 1.95 (16s, 16X3H, Ac0x16), 1.89-1.84 (m. 2H, CCH2C). 13 NMR (100 MHz, CDCE?,)
5:170.4, 170%P198 YePAsded §:gmikggBss stssdrey) febetre gerhionggaioniges 11 sog, Youl(2),
99.1(0), 9878¢A)na8) A4y, ek, T e #ad silded, Tot.0, bS8, af Qobny RpEARrHIBi1 @9ns168.5,
662,072 0050, S (000 BRAOKE R U AN 20T R 2080
23,4,6-tetr@IOd ewligh oW SHIIBSiREn B PR lUB) Zir @rria@rapdaty(SEOD -mankopieos yb- (1-D)ERY, 6-tri-O
-acetyl-a-Deioa) pRyd@n itk wid) R4 fslli0R081 b R1P raanpoRw ARl k 24 S:-Gragptyl-a-
D-mannop ran%ﬁde (4%Ee alfé%e 41 (4%(*),5 mg, 291§mol)lwas dissolved in THF (10 inL).
TriphenylpRodphite *PONHSEr BAtGY PIsAIG %R Salifem e iir8 WAL stiPcdafrBdh @
temperature Tdy Vhoarl ¥y ater ¢20020Liwasadded; asd he' pnixteoeswas stimenl at@04Rdamnd bayrs. The
mixture wag €09l ilt , Angl al orated to give a white solid (APCIMS: 1558.25
[M+11]+). '?h%pgiggggt %ﬁﬁs@ﬁ%ﬁ%?g\ﬁ@@ 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% MeOH/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, CH2CO0), 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,
CH2CH2CO) 1 221 1A (m 22H CH?2Y O 70 (t RH CH?2) 2-<taaramidnnronyv/



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 purificatipp ay,6hasasterisation. 3-Stearamidopropyl 2,3,4,6-tetra-0-SOgiUi 12008/001535
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-sodiutfi 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. BpeCi@epeuyid wag,B)e6-thatyerd @vardao mighicoysing s 12Q0MMIMEQrlielysigygartrdge,
before being lyophilised to yield the product 44 (220 mg, 65 A) as a white solid. 1H N1VIR (400 MHz,
D20) & 5 S TET AR 63 Qb B S0 o PP AR B EHOMEEY5 D (.
1H), 5.12 (mambkkopB8r(osideld)$¥.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, CH2CO0), 1.88
(t, 2H, J = 8.20BHACH 2K 90 B2, (WBR nReDCIHE CiiciiSdl ((38.28kE, G5 Gudd(t,] FHg) m POECH3).
Example L3R dI0PRUEMONAENDIRSIEN ok AR RRISHIANAL (23 80 o B A A COMBIEIEY

dissolved in anhydrous toluene (7 mL, O at r.t. Powdered potassium t-butoxide (1.06 g, 9.49
mmol, 3 ed WAS-LHALY iFBAke fo RN 2T AR WARSsIFEE SRPErBI S (R At e pFrdpRrgy |
bromide (80 vt% ifutiigeneriodst g0 mid? Thaeklbegbwassiodedurhbe ibrtinge (agisiinrestat (30 for 3

days. The mixture iluted wijth hexane (3Q mL) and EtOA¢ (10.mL), washed with. 60 mL)
anﬁ brine (rf?(l; rgﬁf.%&i?;(wu}%eogv(gop aéesl)s((ea gé%Qthrac g‘é]aé%%e%% r@tﬁ}f\% (yﬁvﬁg ﬁb‘?%h@’ﬁ%%ﬁgoorganic
phases W@éﬁﬁ@@%ﬁlﬁ@&@@, silteved Onditine, ﬁﬂttate(NwaS@Vgp@@tew@n@siﬁm@ehmdvppﬂfﬁed by
column chromataaranby Lelifa gk 2, X adhame gt &gwg&ﬁwmQ%}%%m%%@érgm&%gw

125:5) to give the product as a yellow solid. Recrystallization from EtOAc ite crystals
(736 mg, SBEEe FONR GO Clt B, Lo tp iRl tesd vedhrigh Fpsife 1B 2y, caluriesy gum) (383wt SIW0O
2009(049 37ORKMRAGERAE/A00 2883 Hs 4=5 A 2 )nd, W90 R gatMind WML BB (63 Hs . I5=406 ). @61(d, 3H,

2 5.0 oot A e S A or 5T . At SRR kS s 06 799 4, .1

-O-acetyl-2-D2nPahihdh§randsidedd’s) deok Py foetaie 2351 (100D (ragh k,GAdn6ia) and )3 agsdepBdhanol

(1.2eq.,1 b 1) was,dissal indry DCM, ({mnth 0 -etherate (5€9.,
0.546 mL,%Si.leiggrhgrﬁg ’\?v%gs’ad\ggd lgéggv%’fg %?13 thfm%hﬁrgei’t%ige%q%l:%&hggt S%Eﬁse‘%z%ﬁcﬁ] was
stopped byMddFME 3N 29 MIM BB mmol) at 0 C. The crude reaction mixture was then acetylated

by adding pyridine (1 mL), DMAP (cat.) and Ac20 (0.585 inL) at O C and stirring continued o/n at n.
The dark ré&-§d1olesteTvhe-Huapenery mpestitg vy aRorrrmenyyanoeyE(drid stried for 2 h at r.t. After

CO-evapor g iH-iel @Q)mw.mﬁgﬁ%qgg(yyﬁ% gigsolved in EtOAc (100 mL), washed with satd.
NaHCO3-solution (3 x 20 mL), water (50 mL), the agueous phase was re-extracted with EtOAc (3 x 20

ral.), combjeghWith Hie £1Re R aAmSAxtReH RRRaY withatyine 120803 dried {NaZ2 SO 4} A%y

concentrated in vacuo to aﬁol}rr%rthe crude glycoside as a gum (-- 1 g). The crude product was purified
on a colunteERdRiEn YePH R pbmforotiana - Brovkie procipitaty wasiionmedd HEFddsmbd B ok 45
was obtaineéRsamedsyiitersan (B meilidd oMERANME (abialidi 489hHHE kDR IRLOH, 3 X

H4, H2lI, 1,H3ul), 5.08.(d ,1.12413=3 3, H21115,5.04 (d, 111, = 1.7, Hini), 4.94 (m, 2H,
H1 -,H-ni}l,%mar A B he A .é&aaézqé%n?wi ek o o)
11317, H5pHHS2$ a0 398 Wil chdditor 61 A G5B 1A eS8 o), JHormixthie:Oyab fiet:d
0C112), 3.5 Yol i Qi RSt L, A RaCHINAN R 2. 248 el 2 L1
110, 2.19, 2.05, 2.04, 2.00 (s, 30H, 10 x Ac), 1.90 (quintet, 2H, 1=6.6, CH2)- B

3-{ 4-(Cholé§%§§§ﬁw %&‘?‘@‘j@n a%q_m%wp evaporated by air-flow and lyophilized for
2,3,4,6-tetra i 1acgityd- e prigoin P ysan 08iie( $oB ) 2vihi Oht 49 -akietyinaa p-vauh aRylaasinde2 P34, 6-tri-
O-acetyl-a-D- nopyranoside (46) 3f3,(Prop-2-ynyloxy)cholestanol (156 mg, 2eq., 0.367 mmol) and
the azide 4%‘/?%?%359{ Sfé(@ 1rrr€1:ﬁ%%I?g\/rv?%ehreexg fsi%[eed 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
agueous 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 : EtOAc, 1:1)
showed the end of the reaction with the appearance of a more polar product than the starting azide.
The mixture W%g%‘gg&g\gy& DCM (50 mL) and washed with satd. NaHCO3-solution (3 x 30 mL). The
aqueous phase was re-extracted with EtOAe (3 x 20 mL), organic extracts web& ¥ 1Y WWashed
with brine (20 mL), dried (Na2S04) and concentrated in vacuo to afford the crude product as a yellow
foam (475 mg). The crude product was purified on a galumn of silica gel (25 x 2.5 cm, toluene - EtOAc,
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, 1112443 = 3.2, 1-12"), 5.02
(d, HI, dl’H|3|631ﬁole?taei‘ﬂ'Z,3@@4t@ra?-bv-sHdin'ﬂgsﬁée@atﬁiéﬂ)nﬁgggﬁamos}%;ki"—l:;)gzzdﬁgrit&l)’ 4.71
(s, 2H, OCH2), 4.49 (t, 2H, J= 6.6, CH2N),4.30 édd, 1H, ./ - H6a-H61; =-11.9 -THB-115 = 4.0, H6a),
3.96-4.26 (FRYGHP FUOPKL-Cs-mBpnepyTanpsyh(I-A46rtoi- @rsedimzwiopstei ot 11,511 or
H5115, 3-4ﬁlﬂﬂh@5’|rﬁ@iyl@i-HZ&@@,@%‘?@%&%IZHu@iﬁ%)ozxjﬁn?aﬁﬂg'{)y?r%i@e t9)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 Bk algstanylabddd) pPo8ed.fd ,f&l'buﬁoiﬁignpb&@ﬁtht?@ﬁ@}nﬁ&if@@ selfbniE8: She
cholestanyI-CIIIE%, 0.39 s, 3H, chcf)leséa%)l/l-CHS),_ 0.64 (s, 3H, cholestanyl-CH3).

3-{44CholeS33 3% ST PRFIo b 298108 P JfyNaOH (361 pL, 2.81 mmol, 2.05 eq based
a-D-mannupyi#Posytifine 8papmiattAdey renpsydi{dns B)-acRdnanaspisanosida @Dy pelpsaiate 46
(202 mg, OtdnmevasageiyIaRdARcaringle Ihe eneral Rioceduls. 19 yiold e polyol 47 as a

white crystalline solid (138 mg, 97 %), used without further purification or charac ESfization i the next
step. 3-{4-(ERofeBtah BrRWifissy iRy Wit aiditienayiibl LV DB 2oy ragittrat@ctudilead of 1M

sulfonatoa-Resoannepyiase syt (elBeitiét HaQrsodiemsuionsiaaDanasnemyane ewichid 2 4.6-
tri-O-sodium sulfon to-a-D-manuog rar&olsid%.q%h Dry polyol 47 (50 mg, 0.049 mmol) was dissolved in
dry DMF (2 S C OGS R4 Pty DA SRB S docrte GoRpORRing EompG (B nAyce 64 der
OH-group, mg74a¥ol g R dalse, 406 MEznix6.# & 6lG e fo] Guiartabd cGolddieyEHElomIuIg was
cooled to O 15:min, li aqding igeqc0 ue a0H solution. ( 2.1 eq;
Sodqu M daen A aliEed by add b ggﬁz%ésigm,%%&ofam TR oMl

S03, 0.617 mL, 3.09 mmol) at In ohe portion € suspension was stifré min at

0 C, diluted With WAt 'g2ter ity antt 2 Eagdtaled Mith dhatesten kBOHinL0d vadoo achaiiag P86Yellow

solid was WRQ027@49379RCH4LE0080 (b 351dissalvgdomsuaier 18 mils s)pHAORisihendhe

solution w et toleHel by adding an aqueous solution of NaOH (5 M, 5 drops) and dialysed against

water (4 L) for ’1%1?1 a{ i using a Slide-ALyzer(r) cassette (2000 MWCO, 4-12 InL) The dialysis was

continued at QC alg%i,rég}lvx(tgstte%zgl L) for 2 d, whereby after each 24 h an aqueous solution NI-14HCO3
45 added to

(3M,0.6 m‘ﬁalelll the changed water (4 L) to set the pH to 6-6.5. The desalted solution was

then lyophili affard the,product 48 as a white fluffy 4 mg, 94 %), 11-1 NMR (400 MHz,
D20) 5 8.09@%%?01&&5), LRy ?ana%eﬁ ,“Riﬁfﬁﬂffﬁ%‘, @%@%W%ﬁﬁ%ﬁéﬂﬁ%@%?“&n, H,
H11), 4.331hcomigiyrel 9ag shrrad qyemight 1@ deHBbaiRad b f hixdepe@ HMN nditi6e FMizs MEHR)amt 15e(m, 4

H, 2 X HB, ZoxvkirodvabSldtéMiolitvd HR) pRofielh ARviRCHAY B (hdfetie 895!2}{ %@R(ﬁﬁoé i3
Chol), 2.28é 0.94 (d, 3H, J = 5.8, cholestanyl-ClI-13),

H2), 0.62-2.06 (m, 33 H, 12 CH2, 9 CFI)
0.86 (d, 9H° ?C:%@Scﬁéﬁ&t&ﬁ&l- )2 (orond, EoRamyi i) (Ex PP £8. @adli J = 6.6,
3-0-ally1-2 @B)tre-65-ldeh 68l | /o= DA nantoRyCaERDp Y- (1 3R)-CHL L 4164b sz 0yHg-n-mannopyranoside
(49) 3-0-ally1-2,4,6-tri-O-benzoyl-a-D-maimopyranosyl trichloroacetimidatem (0.504 g, 0.744 mmaol,
1.05 eq) arifHandyand6-tri-Q3beoaetaacbateanropyiiannsisla-(adi8 a - y03 menhwasisselved in
anhydrous Bg?'\él(éy&f mls_’}?gl‘lf;gl‘)z Eg_ dered M% 3k (70 mq freshly activated) were added. The
mixture was sinad at 0 & for 30 it A SOl P TNVEBHFPRYEROSH-{3 Al atHem (0.6
mL) was addederopywiegiedll8bncentration: 1 M). The mixture was stirred at 0 C while the reaction
was monitored by TLC (hexane-EtOAe = 65:35). After 60 min, the conversion was complete and Et3N
(0.15 mL) WasaastetorT e Brudetminguré4las iehted edthirppicine (0. 115 rohdet . 4b8dnme, A@q) and
benzoyl ch|gr o854 : The mixture was stir n and filtered. The
solid was W%{gﬁ%égﬁ%tiﬁD%m%gelﬁjﬁ%h%agé?ﬁ el% (Je%d %ﬁrﬁeﬁroér?, ési Wé%‘h?ﬁgé%vjéﬁ%%&%st@é% to
silica gel artdpuHifag By cHITRSCHORafoufasmp. (i avgare tox DY Enfon?e dibntTeletivtmith (70
hexane-EtQAG 200:2ad21 i ehe20:0051 8R36Q, J20:RaMiROIME RIE REAIELAR 512 PAIe!Igu 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-ben ST nopyranosyl-(1-. 3)-2,4,6-tri-O-benzoyi-a-0- ma e_(i50) A
solution of the g‘%lket errg?g’(GSS mg, 0.627 mmol) in MeOH (6 niL) and 1, ZTF %roe%?a{%)e 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 conversionZ¥he mixture was evaporated onto silica and
purified by column chromatography (silica 2.7 x 17 cm, gradient elution with hexaneEtOAc 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 (CDCl3paRieMhiz &@d&%e@éz(%s%?’m ubP b8 A Bh ARt Rap %f?sb;%(ﬁnﬁ&tét(m) 5,97
(@dort, IH, 111 1141 = 9.8, 11'4% s%)ﬁ—é&(%zmn 5.68 (dd, 1H, J H2(1%é 2.0, Jiuman =

2.9, H25, 554 ) A Pead 8 mea 1) 78 3B 5iar Ay
Jump-inn :cmo 3H‘f)55@5 (dc(nﬂ,HHHi(O:ﬂ:)l-BILZ(ﬂ,]@H:) 21,0 B-(IT); IFBOT B, = 218, I-HZJﬂ)3)42778(d;, 1H,
Jgm=11.7 ﬁ'@&cﬁ@ OSHTH AH; ﬁ %@em‘éf”%% (?&@%Meﬁ‘"z(ﬁ%lﬁ{ 49&55‘ 7, éZ A

15(1)- H6(1 ax = HiSlax), 4.34 (m 'H515, en, = hsno-twin = 2.9, H6115,
426 s e e S S ) O i
-tetra E SRR IR ¢) % K] WP RG]«
3)-2,4,6-tri-O- | n Qyé b r 912 % ‘ t ¢ fthe@:lcohol 50 (424 E)ng OCElOl mmol)
e S DR oo et

and 2,3,4,6-tetra*0-benzo mannop?yra imidate (357 mg, 0.481 mmol, 1.2 eq) in

anhydrous was stirred with d molecular sieves 3 atOCforlh. A
solution of%&??ﬁ@_ 5 "ﬁWﬁa%g'g@ é;’% BW&.‘)’%"WW?&? ‘(’5336‘51‘ ropwise via a
syringe. Thaamymmylaﬁﬁex}-at-ﬁ-ﬁima)mmmhai})d|cated 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 waEhstighadade 08 r(r&?»elnmgra;tasrémémﬂmé@mpmﬁigﬂbomcgsi&m preteRukftoationthy aleinn

chromatoafaphy (SUsA2 ! LM greslenh cliien wib hexanc GOABRI0RASOBAHARACE

160:80 and 150:100) gave t fisaccharide 51 as a co ourless gum (

(CDCI3, 4CHaREsyB®1.9-7.89 (m, 16H, Ph), 7.68-7.63 (m, 4H, Ph), 7.61-7. 15 (m, 35H, Ph), 6.00 (dd
ort, 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
2009/0493¥BEBTEsRIIb RS F1e5-Crodipm mf,'ostatmﬂ)wspm)zns;syh(edd?&mmizéé,o,1| 12-H3

= 3.9, HZ)-sﬁtﬁﬁlﬁ%ﬁ%h&lto-m—n-mannopyranosyﬁ—(l—+3)-2,4,6-tri—0—sodium sulfonato-o-D-

mannoepyranosyl-(1-—+23)-3,4,6-tri-O-sodium sulfonate-a-p-mannopyranoside (20)

The polyol 19 (19 mg, 18.3 pumol) was dissolved in DMF (1.3 mL, 0.015 M). SOs.pyridine (6
equiv./OH, 1.43 mmol, 227 mg) was added and the mixture was stirred overnight at 60 °C. The
mixture was cooled in ice-water before SM 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 %). 'H
NMR (400 MHz, D;0O) 6 5.52-5.46 (m, 3H), 5.26-5.20 (m, 2H), 5.04 (m, 1H), 4.88 (m, 1H), 4.84-
4.15 (m, 21H), 3.76 (m, 1H, C-3), 2.00-0.81 (m, 31H, cholestanol), 0.91 (d, 3H, CHs), 0.86 (d, 6H,
J=16.2,CHzy), 0.81 (s, 3H, CHs), 0.66 (s, 3H, CHj).

Example 6. 3-Azidoprop-1-yl 2,3,4,6-tetra-0-acetyl-a-D-mannopyranosyl-(1— 3)-2,4,6-tri-0-
acetyl-c~-D-mannopyranosyk-(I— 3)-2,4,6-tri-0- acetyl-o-p-mannopyranosyl-(1-» 2)-3,4,6-tri-

U-acetyi-g-D-mannopyranoside (21)



/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, 35, Addrisid, IH, igen, = 12.7. J115-Ho = 3.9. H6), 4.35 (dd, lﬁ&l—ﬁ}z%ﬁféﬁg (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 ¥-tri-O-benzoyl-t-mannopyranose (52) The
benzyl glycoside 51 (385 mg, 0.235 mmol) was dissolved in MeOH (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.BH; @ i0licated: cosuplaiel caayadsian. e misiuse pasdilteres dreowgh 2oplugaf Grlite and
rinsed with EtDAc (5 x,1 mlL), . The combined filtrate and ings were.evaporated to dryness
AR T (AL G R8GO0 . Ryl PO (298 B usec

co-evaporatepl0 %t m e’herniaceta aleyellow foam
without furfﬁe‘ﬂptﬁﬁﬁl%ﬂtkﬁﬁ»&@i that dcteaiomtivofiithehearise ofdBF:°EO (115 mg, 810 pmol) was added

2,3,4,6-tetiaDiRe aRvicR- W AANAP Y5RAGEHNEE 3 %)-%ﬁe%éﬁh&abwag%@-@@@@.@ﬂéﬁ@@@ﬁ%&a{&a
3)-2,4,6-tr|-O-ben§2yI-a-m nnopyranosyl trichloroacefamidate (53) The hemiacctal ! 2&330 mg, 0.214

rmmol) wadH¥SI I8 NG ORBEMSEL. 19 EnS BIRA). TR R H6h Ritedediggh EtOAC and
trichIoroacé@nfgﬂﬁ%@gﬂ.w@m_ﬁhmlﬂa@qmﬂ'hﬂ ixtuNaMES Stistedqg)l, @rd mb_;uenaeaqmm@gf DBU
(1.6 pL, 0.05.66,0.9104 Earaglmgda@nxdi%%s Bibikde %é%%u%cﬂéf% e e aR e &t 0

C for 4 h and TLC (hexane-BtOAc = 65:35) indicated the complete conversion. The cru
evaporated08it8-Shea gilhfdNuif dan sisactbramBNARD atsabapey tdded andrthegidiiontetuition
with hexangoED4C 2026159130, H QA0 &b VRO pncinaxans; F0AGHEN B0 1@:8mtieapre the
trichloroacet'ﬁmidagg 532as wh'ﬁe fo%;n ﬁ&?f?l mgﬂ, 72%) which was used directly in the next step without
further chafaeBhisAfighe 53-SHE e iy GUEon: 00-09) B 13 oyl P ERh Bp§rambs alygoside 21
3)-2,4,6-tritOhenz o1 %4 Rmannapyr&sdsyi- 1z 332,495 (NMENaEN a0 aNMRAR00 WER) OSTE{54) WO
2009/0493 PA L2 7 ~SieV. ixture was sti for,0.5 h
and 2 soluton o IS O E OB 0 S e ok A [0 18 T b atdea
dropwise &t-®C-Hemiktuie Rids Gliréd &b T(for2th add(T).C- iddieaidd AdTorfpldion dfale8,

reaction. E43(£3,500243 ) wasaddsrd. (Tdhe miure.was Qxep@ﬁt@.cép(%Qiéwewe!/@“@z?.uﬁf@wsi'ica
column chr?@ t ra%%(éé X 1146 m, E?r(?dient elution with hexane-Et0Ac 180:20, 150:30, 120;30,
120:40 and %\.%’t fveie @%o 25479 coStites O didy (NG 51%Y @k MR FEBRC T3, 300
MHz) 5 8.2D0976153 €9 (BDH 623£3).6160.308k §E1H Wrauasmuye6-8100](31120QH5(0.2) 7A.8,TpHA"),
5.93 (dd o, & - .0, =10, dHel) 1,41-12(1)5 = 3.0,
ni0-mos 2 B 51 %%‘;?a& e e o i 13 R B, 10
IMOO-14293 2571401928, 36)(d8. 5(#;, 244001 9875710 "t- 3.0, H2"), 5.21 (m. 211, HI i and H2a1l),
4.91 (s, 111, HIt"), 4.68-3.90 (rn, 1111), 3.62 (m, 111, OCH-chol), 1.99-0.50(m, 31H, cholestanyl),
0.90 (d, 3H-Htearrnnidoprapiinyd&4.¢Iptor e tsl-p-D-wamapyrastesi(E 337, 6 8o t@-2s4tvi=06..9,
choIestany&r.ﬁﬂala%},p@&g&wéhﬁn@,tgst@aw.%@mﬁm&éypa%ﬁt%m&b',ﬁ%@%&%%@ﬁstanyl
a-D-mannopyranosyl-(1-,r3)-a-D-mannopyranosyl-(1-43)-a-omannopyranoside (55) The glycoside 54
(70 mg, 0.638303HABPYRAROHEE £2H1ated 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-42b FhashEeTmbsyRPD- 18- 380 euiipid¥@gidissolved in THF (10 mL). Triphenylphosphine,
sullonato-g-élymanbemd AMDS Yird L v3) ad Bttt @rs etkire StoRRtedaDB RARYEARASIES (SRJufhe
above po 5 as dissolved jn anhydrous DMF (1.8 InL, O )..S03,pyridine complex (174 mg,
1.096 mmol,aéege%Qﬁ?}d"r"&yﬁ?ﬁf’esr?f}&%%ﬁ%%ﬁ%éﬁ%ﬁ%ﬁb%@%@ﬁf"%W'ai%edﬁg‘ {8t p205
in vacuum eeksichittardr dndh hearo duetyaPtratedixtig wawitieredidtvaiot why (G8dhy dmdichotbet to O C.
5 M NaOH,wag-adsles: URtilRl: 2o E0H (B ls)yas 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 wasyadissBINRIANALSSE lu; Ml _I&%ﬁ%&l%%%&%dﬁ@ﬂ@%ﬁ %%ydgfé}h ZERbLdiatySis
cassette (2000 IVIWCO, 0.5-3.0 mL capacity). The flask was rinsed with water (2 x 0.5 mi.-) and the
washings R 5851024 Htto the BEsdddté: Brsgdredydeionrrrbhvotiteiiening: pReifsIvEE? at
room temperatuieetoatddonT wenpaiarrwias §hangetheld i }nywas 20080493 20PET 441R008/0RLE35



-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 orangewgweigl#876 ma). -1 NIVIR (D20, 300 MHZ) 5 5,28 (s, 1H), p-3L: (Sroddie 256 (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:S).E%%mple 13. 3-Azidopropy!
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 mmphnand\3; azideppepaneddida wigh NABEmIRY.) 2iaed NasysirausthGlivearelipyageadded

freshly activated, powdered molecular sieves 3A (50 mg). The mixture was stirred at O C for 0.5 h and
a solution EIP eiﬂ%‘%ﬁr ‘(f 'MES B‘.’G’%#rﬁ cc;ﬁ%r.’ﬁ & )Ofﬂag(?ﬁﬁ%%ﬁléchﬁ M)WQ@EB & fopwise
at 0 C. Theimixheranides28tived at0G! {002 hgad TL.CHdMAt 6D thiHoraméetion 6fabéreattion HEt3N
(150 ML) d. ixtu perated,ani sili ifj ilic
chmmato;’%*)ﬁﬂ%’g‘é-%@%ﬁ%ﬁ%ﬁﬁ%ﬁﬁﬁ%ﬁ%i%%éﬂﬁ?%%‘%?%%%‘%é%f?s%*?i‘a’o L,
12060 and 120807 40 e oo Idd 5 P U RS g B ol 7 B0 FHHIEMAOICHIE (5, 300
MHz) 5 8.22170&c{at. BOfs, 637 X0 8.6 22(d8l (er dHL B ALK 34 )s HA{ 1 he) 100, (Kl SH4QHABS 940 =, 38, H4"5,
6.00 (dd or¢, 1H -54(1) = 10,0, /114(Q41,50) =.9.5, H41) 5.9 or, ,AH3(111)-H4(111) =
10.0, 1114E2ﬁC ).3%5"5('?%}1 %‘%):?eﬁg é?e%%’dcg %?3 if{%&%‘_é@(;eééf%&’ifﬁi&éhb%f@ F‘i‘m),
5.59 (dd, |FBHICER(1 9841 Gtadil) €Hs0.3, iii2(111)-H3(111) = 3.2, H31"), 5.37 (d, 1H, Atoro-Fum = 2.4,
HI"), 5.29 (dd, 111, 411(1D-H2(Ir) = 1.6, Jmun.inp = 2.4, H2"5, 5.23 (dd, 1H, 1111(111)-H2011) = 1.6,
H2"), 5.09 Ichtesradiidopiony EotDemiaitonyIAnasy H -ANIQ- D onyramo§ i “ R B-24(dd, 1H, 1gtrtl =
11.9, J= 2.4, H6) 9:90&%{1(11% L L aririeddGhdd- PR (dd, 1H, H31), 4.50 (dd, IH, 1=4,8, H6), 4.38
(dd, 1H, J1-12(1f)§-}rH3(1 ) = 3,2), H3"), 4.34-4.22 (m, 3H), 4.14-3.94 (m, 3E1), 3.91 (dt, 111, 1lgem =
9.5, 1=6.4 4584 35 = =6, I- 3,44.(t =6.4. NGH2). 1,9
(uinter, 210 S T G e A St b B probedind AN i
)propyl2.3,@,G(f'étréi‘@-t?éﬁ(zbﬂsaﬁDWmﬁnéeb?T@ﬁbs‘yﬁo‘(1rqaCted on without further purification or
3)-2,4,6-trkfdheszeytaa-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-2ssi¥aaniaberepiangl £463:80h-0- 368 M S fe v R 1D- B G ddk- Sk dsane shyytang (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 as@5TBAHR SRATPAISIE P IB N8 G R8S HHGT DA L)y sulfarastySrBusly stirred at .t
for 3 days.nlhhopiytuiesyPG SVBIRIHMad- @ e GlisAsgEbANG-pLfirshavsiieaksRlbMmE)cChromatography (2
x 14 cm, gradient elution with hexane-EtOAc 170:20, 150:30, 120:30, 120:40, 120:60, 120:80 and
100:100) taigivsothesl Tiazel® 5853 gatoyHessigest 644720021441 NMRLICRE R+ 30Q Miz) 8

8.19-7.88 1 7.69-7.15 (m, 35H, d tri le-CH), 5.99 (dd.or t J13.H4 = A4 fi
" a0, Ha) B8 (h 4% T80 254 e A S E BRI o S s R sy <
3.1, ini(0-1mere Wa dagiey, i5 B7-yeder prd AVBYAQHI24(equiySQ: 0y0idinge (3.0 el 1.0p mB)wad3111),
5.36 (d, 1Hqdkh fl e R4l b oxbiB 1 Qiverd B dy &Iﬁ%&%@aﬁ%@ﬁ%&)w%%eﬁ%ﬂy%’ P26 15,
4nain-it2Zmn = 1.6, H2111), 5.04 gd, 1H, H11), 4.94 (cl, 1H, H1111), 4.70 (s, 211, OCH2), 4.70-3.92 (m,
11H), 3.84"(BEHARLRETH§ 012 & 48 SEEscqriidge ?@éprgyf’g@oveat%%alyi@fyaré\s?szasbfsw@c;Hz),
3.37 (m, 1E 20BN, RaBGifrardidge; H2Xhrd 199:0. Hdthiti3d Ith gletlestanyud. 80 ((a 33, 75 B8,
ChO'estanyé-s%%%)an_%gﬁg;éoﬁgg S@Weﬁz n@ﬁ.‘é‘ﬁ@?-%,@ﬁdmﬁﬁ;?s.SEC{'I%,S yl:GHi3), 0-76

(s, 31-1, cholestanyl oles
3-{4-(Cholé&tan-89 3my1 15y @t 13-, 23 kid 23| (myBBrdgit0), 3.70 (m, 1H, CH20), 3.32 (m, 2H,
a-D-manneny/enosyb (& Qsa-Eimaonopysane syl (erd)-a-6-manopyranosite (58)hhesiereenyoate
58 (70 mg, Ogggléﬁnﬁrﬁgl% was dissolved in anhydrous THE (2 mL) and MeOH (2 mL). The mixture was
treated witH'a latiorn 6t’11M NaOMe in MeOH (0.2 mL, 2.2 mmol). After stirring at r.t for 2 days, the
white suspension was neutralized by addition of AG50WX8 resin (H- form). The clear solution was
separated from the resin by filtration. The resin was washed with MeOH (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. EtOH (6 it-IL) was added and the mixture stirred
at 0 C for 20 mwp Theqracipitate was isolated by centrifugation and was wastied weishes6@4z<L (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, !% OH-H20 50:50, 10:90, 5:95 and 1:99, 3 tnL each)
and eluted with MeOH-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 | day. The water was changed (10 L) and dialysis was continued at O C for another day. The slightly
yellow soldimmplas 7end@vEolodastakydpliiizéd-tetepve-tretpersiitiataBpasaa sliftith»§elokd poin@er (43

mg, 62%). JHNTMR (D20 300 MHz).6 2.92 (s IH driazole) 5.27 (d LH, 1=1.8), 520 (4 1H, |= 1.4),
504 (. LS Py Fr e 5 LRI B Sl T o 3
cholestanyPa0e73-(dD 3o |y 12 103 167686-3d, 6111, G2 8 W I-2XTHEBNIPEG {908He CB113), 0.49 (s, 3H,
CH3). Example 14.

2,3,4,6-tetid) b ddyoacdingidao Py (26D syis(0- b 4208, 6-hélGtamstyTH meg U copPramompl) Bnsdd)- A 3 6-tri- .

O'acetyi'%BIQJHEPQ%R%@?%‘Qgﬁ)f&@s%%&%%?@@%%&gﬁu%QM@HQS?M@%@% nalgigiragse (502
mg, 0.753 mmol) and DMAP (;at.) was dissolved in dry pyridine (10 rilL) then at OC a solution of Ac20

(2.8 g) in g9fcedB mmlnwad hauBh diopznidesidied SorElta 4 haft claraasrvdEs Patl2o C.
The reactigfinnvasiroteampigiedriherefereatiditional Ac3thel Gynaaieh;wwasaddad aideandafter 16
hatr.t., th ction.was quenched by adding dry Me 10 mL).at OC and stirring,cqontinued for 2 h at
r.t. The so%ﬁi‘%v@@c@ﬁ%ﬂ&%&%@@ifﬁl%lﬁne%n%y IS glrr%lﬁ)ofgagll\?es %nﬁrér‘g%%tg g"é?é%‘r%gss% ite solid
(920 mg, V)R SlitetelBar02@osltyi-tha-giganic phase was re-extracted with EtOAc (3 x 20 mL),
copyranosyl-(1-4)-2.3,6-tri-O-acgryl-a-D-qi Qsy!- . .
(190.2.3, B a U, S ORI, oz i v o afors e yvcosice
trich_loroacafin@ﬂ@?atbqﬁﬂ)ﬁo Bhsoputidreioveshgletiediam 'meo@mm ohrsidica0 gkl @ML)ir3 dry, TOIEES mL),
glacial acegigacid; (001Nl AQR B AdRd m,ogy\wﬁ&@aﬁfﬁ&%ﬁymlg% mpediaje paton of

a precipitate, which remains present until aqueous work-up. The peracetate 6 mg, 0.717 mrnol)

was added¥HH MR RITRACR FrEes 2 REFYe of Perg b ang HAcE I Skiséd wWo
2009/04931/ 0R @R/ LLAAO8IO PRy 4hd vithe @hheresrof iflgcstadtinenaiafiahansh tbeprasenge of a
slower moying product, which appears magstly as an angmeric mixiure.. The solyti S neutralized by
cding o R R B e e e

the residuéwiad SisEas/MHMER ¢ (10020 Thvaskadayes sueacd PicddnsofiidfeI oL, water

(3 x 10 mLy,cbripg (88 deiiRdd NA25 QM. and sangeniatadileraaud ta dvedhsdemniagrtalas a
yellow foam (830 mg). The dry hemiacetal (830 mg, 0.684 mmo% was dissolved in drg DCM (5inL),

K2C03 (1 ¥BgORAE i o he Hioss HEe BVSastacGd4d W 38 Joirifdn susadaabesdt ¢54nd
stirring congnUedRiR (4602, TOBChiXteIk Mas3pURedHs acolarme sty gel30x @mbxm, joluene

obtained a0 TR LW T Bbimg) Bty e dmpol e e Dot POCBEYel Aght and
stored at - D0E3mwiestaHyd 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,

2'3'4’649@?319;@8%{&5’}:'BTQHCQ%&%%@SME'Q@&:%%ﬁ)t,rb.‘éb%&eﬁtajD@@%ﬂ@%@aﬂ&%ﬁ})ﬁ?&?ﬁ%G't“'o

-acetyl-a-n-glucopyranosyl-(1-4 ,6-tri-0-acet I-P-Digﬁmopyranoside (63) The trichloroacetimidate
62 (300 méio.ﬁalﬂmﬁﬁ),e rsaridr e 872 1y, T4 rintol)chAlESERY hidibbul@r 3idses3H00 mg)

were stirreghiednPCM; (lo%Bak,) Far &5kt satmipn 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 (0.3638@n6iésih @ - oisad i yaNebyvas A ded 2l sbbiPeheonLinuesh ferm30 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

u
(0.5 cm), WASHRAPYH koM AR EIBRY (Sl 25 ?ﬁE)F’BBﬂ?Wﬁ%ﬂﬂﬁi%gés were washed
separately with satd. NaHCO3-solution (3 x 25 mL) and brine (25 mL). Aqueous extracts were
combined ARE FESAFEER G Rt AC T3sh mies, dRacshedishifi1rtiag o i geeaiimmsadiithitne
other orgagieeextitdets coatithlagS8wd) z6d cohcepratetd viaedo tatadiardiibeerytde feltown foam (480
mg). The product was purified column of silica gel (30 x 5 cm, toluene : EtOAc 3:2 1:! 1:2 EtOAc, -
containing %?25%%%&%%%\}%%6 Iﬁ%%%ﬁ?ification 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 NIVER (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, Ill, 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)wgd 2002872.16, 2.11, 2.07, 2.04, 2.03, 2.02, 2.015, 2.010. %QQPA%%%éﬁﬂé%—l, 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 - 24-
a-o-glucopyranosyl-(1-3.4)-a-o-glueopyranosy1-(1-04)-a-D-giucopyranosyl(1-*4)-13-o0-giucopyranoside
(64) The peracetate 63 (75 mg, 0.047 mmol) was deacetylated according to the general procedure to
yield the popdiiafeaamyVaiie,salit 448 manaBsiijosapchiitansideiihansyificainm o characterization
in the next step. BOE-égholestanyl 2,3.4,6-tetra-0-sodjum sulfonato-a-13-glucopyranosyl-(1-)4)-
2.3,6-1r-O SR B TR R L S R AR AL 2 Yoo U e omato-oc-
sulfonato-anReiepepyiienogyl-¢3)4) Qe 6-Discanad isuTiatdfonnioaPrapicapyssnasiss-Ho) the polyol
64 (48 mg,&.Oéﬁmmo& W%S dissolved in d% Dléyleﬁf}.S mL, 0.02 M) and freshly washed and dried
SOB.pyridinesgoFﬁp X (28 ?ﬁ%‘,Déné?q"B‘é?% -(g’jc’r]l ﬁ[g, .79 mmol) added and the mixture was stirred for
16 h at 60 .C. The reacti ixture cooled to Q.C for 10 min, eutralized by adding ice-cold
aqueous Nab gﬁJﬁSEng&{II\%, 28 %?%B%’,O ’f@ﬁ%‘fﬁogef}(s‘%%oé@p&% ’i?r‘ré %ﬁy"&ﬁhﬂ?’oWﬁ). The
suspensioangdsietiF@dpipndierAf0E, dikgteet Withgwatsrl(2H mrhylamd scokice rtrditenirin Vactdadi40 C.
A pale yellgy-powplerias, AfrdgtenMligh WAz SRNRALD WalehdAR m&@ﬁb@mg es%@,uy)%ag'th PH
P

11.5. The solution was set to pH 12.5 by adding a aqueous solution of NaOH (5 M, 5 drops) an
dialyzed a§Shd- 010 £ Usin@H Shband Qepserirtiotsietasto abdMiMe offard 2 Ksllpyoparderat rt.
The dialysiEhagaindérvaie digddiyadas wawtiPD@L GG fap 3nd,) whtcaehystaawater wasighanaadafter
each 24 h, Il as.an aqueo olution NRAHCO3 (3 M, 0.6 L) w to 1 ter to set pH -
6.0-6.5. TH Ao e L et s o S L R e
(97 mg, 89°%%)24dpdIR taroertidae PZOBeTY dighan thpw (71 The-pdgctives giBed(bly tevérap{phast = 3.6,
HI), 5.59 (Pt deirlalddica it rHit) v MO wkithr =438, o Do 425 QR b v di-f 4 iitARifiseh3, 4 X
HA. 3 x H5, 8 xH6é§A%11§C(€g 1H, H55, 3.‘85ém 1 H, H-3 Chol.), 0.63-2.06 (m, 33 H. 12 CH2, 9 CFI),

0.95 Wo J5i66#62 PRURS OGRS 8 oo e SOBOE B eNd StamREad &9 8 e8s! (5 3H.
6.6, cholesthity|-{DIF3) pOBBL (25.8Hhg)26.6 s stEnNMIHB)00.86(s, 1310) chl estar yi4GHS)HR, 70 (s,
3H, cholestaswy- . el5. , ’

2,3,4,6-tetra—O! %:fgéﬁs;?@gﬁlﬂ&%yﬁa}%%ﬁ&%ﬁ%ﬁ%%;,SGfltLrﬁo%éﬁ%y}l-é-%:éIuégﬁi/rar?béy ES(f'—gOAf)-Z,S,G
-tri-O-benZ&yl 8- B.glabopirandyid 2 4)-1 B: 8 65tEn@- 0 PefizdyL Bl dobyratbés, (58), 64s§rup (1.8
g, lyophilizedi ¢antemings ERo%9, Makateyagse (W) ci.d4 ovyoboansldaNAR, ( ksmagsvaseligsolved
in dry pyridine (36.mL) and at O C a solution of benzayl chloride (94.7 mato’, 11 mL) in pyridine (8 mL)

was added Afdpwigk 4Ad Girtthrg Sontintelrsiemt-for 1B ettt ivas GiRireaRY Hiakity MeoH
(50 mL) at(8, GHarbostitrimg-CNMIRM (F0BR, lehdlb@amikiFB)was co-evaporated with toluene (3 x 50 mL)
to afford a yellow syrup. The syrup was suspended in EtOAc (150 mL), washed with satd sodium
bicarbonat® xsmlipliors (BRI N3 gk tiecle 0 6ikdp%.-5-mbehbpyk anosywateni= u s mio-dhinagueous
phase wase re-extracted Wit}iE{?ﬁAc (2 x 50 mL), combined with the main organic extract, washed with
brine (50 rﬁl’.?,’ﬂﬁ'é’&%ﬁﬁ%@ ? i Ered 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-vacudm- () 16 iélaPE A& SRR R MRS Y S cHA 8 2al STy ydbel decBam
(6.0 g). Thentebidug Wasdisspivetdnlaminiamucppatodiecof aoapdurei4pans) eihiasaiate itl5:1,

25zul) at5 and ied op.a column ili 21 x 5.5 cm,. preconditioned with toluene) eluting
with a gra |e#%6?%%§§r%?ﬂe?hﬂ a(i:;eot‘g\ éerigf,él-%%c%%r%n \%ﬁﬁg S %ti :ﬁiﬁ%aggﬁﬁnrgp{}&%%e) to 5:1
(1.5 columwasctimed s). (FiadtioAd mieré chiatiad HEMSCTIH YOI 7ant, chiethinalsidining arlodnrg factions
of maltotetraose perbenzoat r mbined, concentrated in.vacuo and dried at high-vacuum to yield
the pure pr B S el D i B St B by
1H-NMR shbwshtraprésenceof aldhomBeicdfixtnréharagdtion wpanehfplttemddyiadion ofdll OH-groups
RO-3(1) =1 5 H 10,0 1 £ 10, AN S0 205 ST 0 e 30 (et

-2(1) =.7,5, H))). 6. ort, 1H, -3(1V) = 10. -mly) = 10.2, H3w), 6. , IH,
drzon-gin :1._4[%%, %%?ﬁ)ﬁ‘(ﬂb’ 2-3cgnqLi3h &7 §9?60€(%dr“fi—‘ilﬂ\éé9|T§r8r¥ Qmﬁz,ofs?@/ﬁﬁ%ﬂhﬂés‘%%,o
H3111:). 5.83 (d, 1H, flov)-2V)= 4.1, Hliv), 5.82 (dd or t, 1H, J2(1)-30) = 6.8, = 8.2, H3lI), 5.76 (dd or t,
1H, i4ov)-sov) = 9.6, H4lv), 5.71 (d, IH, finn-zun = 4.1, H111), 5.69 (d, 1H, 11(11)-2(111) = 4.1, HI"),
5.65 (dd. 1H, H2l), 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 Il and Il were ambiguous. a-
omer: 6.84 (d, 1H, JI(1)-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 thew@utignente ice-water-DCM (100 mL), the organic phase wag washadwitlLice-water (3
x 50 mL), satd. NaHCO3-solution (3 x 30 mL), brine (25 mL), dried (Na2S04) and concentrated in

vacuo at r.t. to afford the crude bromide. The crude 9 omide 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 EtOAc (10 mL), washed with water (3 x 50 mL),

satd. NaH @DZGSﬁlujiOm%xﬁ&m&AsTﬁEemuﬁﬁiﬂ@mbl@&@gWﬁ@éﬁt@&H@Gﬁ%d/\/\i&mﬁ)ﬁ%% (2 x PGhinL), "
organic extracts were.comhined, washed.with brine 25.mL), dri az2s and concentrated in
vacuo. Thxeir%ﬁ)k/lgocs%/rf’af?fe e a\}\?a%nf)?b?aﬁsrgé%g%g gr(f/éiﬁlg\?v&(fggﬁa??&@ ﬁg , g‘f’%)%ﬂsg&"\% otittdfher
purificatiorpénzind eldstidtdp. 'EOTINW2(C D@13, UOGMHEN BT 08:8 s (sn5r6d #4 1.1 Dk Bappera®ddd, 1H,
=104, 41 ) : -H3 = H3- : 111),. :
2143 = 55 s prng gt il i W) LR R A R
1H, Jni.u2bexgne-EiP1e1306,208 400:80 JRP-A0=2408012908 008 AD) teiivErte-dipaeehanids R (arielH" =
L2104 081 S 155 ATED LT = 2.1 IS IORAE.0, L) A 55 1 TLEE B, E. 382 (dd
IH,H211),4.98(dd, 8.4, 1H, 4 -HS5 = 2.1, 1t ad2. , 4. . H, .H2=8.4, , 4. ,
111, /1463(%@’%); ﬁn‘gai’f%f% 5@:&-%?6%?,74.‘%’72-5?7%%%{%#lf{kﬂéa}}msﬁfgﬁs%"-&%ﬁ‘(%, 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-(Chol eSI%Yﬁ’-%g’-gﬁ@@i?ﬁii’@Wﬁﬁ,’?ﬁ*ﬂ%ﬁf%ﬁii{1"’ 2)-3,4,6-tri-O-benzoyl-p-mannopyranose
2,3,4,6-tetta9D-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)

The disaccharide 28 (670 mg, 0.577 mmol) was dissolved in MeOH (3 mL) and EtOAc (30

mL). Palladium on charcoal (5%, 80 mg) was added. The mixture was stirred under 50 psi of
hydrogen at r.t. o/n. TLC 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 EtOAc (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-0-benzoyl-c-D-mannopyranosyl-(1- 2)-3,4,6-tri-O-benzoyl-D-mannopyranosyl

trichloreacetimidate (30)

To a pre-cooled (0 °C) solution of 29 (609 mg, 0.569 mmol) in anhydrous DCM (2.8 mL, 0.2 M)
was added trichloroacetonitrile (114 pL, 1.138 mmol, 2 eq). A solution of DBU (4.3 uL, 0.05 eq,
0.0285 mmol) in anhydrous DCM (0.3 mL) was added. The mixture was stirred at 0 °C for 4 h and
TLC (hexane-EtOAc = 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-EtOAc-Et:N 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 P,Os om to give the

trichloroacetimidate 30 as white foam (530 mg, 77%), used without further purification in the next
step.



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, wivv,
0.21 M, 0.200 i) 49,884 5OUS solution of CuSO4 (0.3 M, 0.1 eq., 0.033 mL) and an aguequs solution
of sodium ascorbate (1 M, 0.3 eq., 0.029 mL) were added and the mixture Was V|gorous yS ired
without light for 48 h. TLC analyses (toluene : EtOAc, 1:1) showed the end of the reaction with the
appearance of a more polar product than the startingzazide. 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 (Na2S04) and
concentratggl 13, yachis ff,ﬁ? IO e, GLAoGREBPHGL @?n@!ﬁ'ﬂWan@}l g—%@g% LS 6L HEE HIRAUs! was
purified on'a column of silica'gel (30 x 5 cm, toluene - EtOAC, 7:1 > 5:1 -> 3:1) to give the triazole 68
as a slightfryenenyreassiges3ihng, 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 -tFo2 paimis-of ihg Gichigreacetsmaé e Q6 3, (012) 4smrp ol 214 3 Brhelestangle I 6 me 64-
5.71 (M, 3id,4bd Ikdo12 oty dpefis KGNz 8T Hy A8 Itbhi 2Giladd LhbwdérkdmhotaiAfd,

111, orEit-H2 = 3. H215 5 08 (dd 1H" 1f12-113 - 9.8, 1125, 4.98 (dd, I|H, 4166-H5 - 1 .71 J116bH6a

--12.5, HeBf S mixEEeAvR Tireort Pish frehs, e a wetion aHI3IE (Bd 1, Ha),
4.294.50 (mo4b% M&MZ%W@%&M%@WN ALY Bk, AHd&Md2dp Give 2HO 2 Hhy, rﬁliﬁu(fmvakll

H-3 Choi), 0,52-2.0 33II 2 C1-12, 9 CH), 0.90 (d, 3H, J= 6,5, cholest
1=6.7, g%o%ﬁgﬁ)?f g g% P. ééﬁ(&‘,‘%ﬁ?@%&’éﬁ%ﬁo‘% %&r‘ﬂ}i"i’fﬁt’ﬁgf %gf‘(f)a(‘?g"gﬂygﬁﬁ Zi?gr{“?)c‘éﬁ) 0.65
(s, 31-1, Cf’adlkslaalyﬂ-()hi%)nllx@ﬁ?rbol'es!amvaﬂz&@&doxmmethyl){ll 2¢Blandzoludfied by silica column

a-D- Q'Uco%ﬁggl? §,f31 A 38 3100 %r¥r§%8?¥fu A 4ith AR O MGPRY T ?@%{)ﬂi%o 90

perbenzoate was dissolved In mlxture of MeOH THE (4:1 7.5 InL then
at0Ca solqtmvﬁdhwa@Meldn MesHvtite fa. (40 milg) 436)atd diMh NG QOMIHuEY il 7 After 16

h still partiaily @gﬁz%a@ﬁgc@mpm@? e & pIgsen. ﬂ%% M?%H 9@%@)35197 sopmare HagMe in

MeOH (11 M, 0.040 mL) was added and stlrn;%i:ontlnue for another 3 h. The solution was

neutrallzedI'b%/ i strdhdl Hdidlesatiion’ektnang® (Esthl(Binredd IASGI%?& Y %fﬁﬁt%% to 7,
before the sofijtiast wasH&férecﬁmasaeﬁﬂvma L\ALeD k(51 K 20THLtaid Toncedtidtedyinyacye; The

residue wa i olu 1 2009/Q4 0 354 6-
EtOAc, MeO%IFLJEtJ) c, 3 ‘Zf 5’]&[ c%r?tglnl %ég to%ue d(gfhg1 p%ﬁ/ol?ygbé z%sz) %aénte]gécﬂ? 47 mg
100%). 4- (@ﬁcﬁést@mlssmkﬁﬁ@w%@i @Bﬁﬁaz’éf @@I@(ﬂ%@f@@@@d&uﬁmm cholestany}-CHs),

sulfonato-aomlgggpy@ga%ygj@:@ﬁ)}ﬁs,6-tri-O-sodium
sulfonato-a-1-glucopyranosyl-(1-4)-1-deoxyZ2,3,6-tri-O-sodium sulfonato-Prb-glucopyranoside (70) The

polyol 69 (45 0geRAARM WIS ASRsRIed.i7-9n)- leaxa%a%;w @nyl 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 &. s'EHﬁxéﬁ%@tﬁ”(ﬁNHéem aeAKEAifo At dasul Crivinuthar Q@%@@Q@W@M&ﬁé&md
aqueous NaOH solution ( ag)ﬁ%esos 0.656 mL, 3.28 mmol) at OC in %ne portion %O\;P&E?ézg The
t4

M. 2.
suspension{iaé §ﬂ1r’r‘88"fB% LEYRI ¢ MRREGotiratel B P) 5% cOMCBRHERS
C. The sohdtW&&dSS@év&@kp@dA&ﬁﬁe m@]slmﬁtécobtﬁm IAg@ES QRO With gikt 16 Sndthe sddaticoiutas set to

pH 12 bya ueo qu M 5d s)a dla zed a st water (4 L) using a
Slide-A- Lyzeﬁ(ggﬁa%se (ggo% &} ?O J)ufo I?at)6 r.t. g ?/Sﬁ/s?% v%la% rc?\él I|1nuted §oC
against wateasfed pidr Bicﬂ)wméme@yxthb \Whatesdahidad 8 thange dvafhingsavtrodyhpasiwe lcedrmeagueous
solution NEFAHGES G GNES AdH G I BARILEIASEb R Al o IR O gem@évt'on
was then lyophilized to afford the persulfate 70 as white fluffy powder (80 mg, 82 %). H

MHz, D20) &@! Jitheuffprtherpurgfiosfiog in foe RPESID- = 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 Heﬁ%@eoaﬁsmm 2ﬁ»®%wmayébseglmsudﬁqn3@ﬂ lwempgrmm@s*( Bfi6-yri-G-3
cholestanylsfditdh Sifldntd e araeitgiesiayaCdhs), 0,84 (s, 3H, ciaolestanyl- CH3) 0.70 (s, 3F1,
cholestanyl-CH3). Example 16.

2,3,4,6-tetrg1Q- 3680 9@'&&@@/{@9%&&@ &is3efiolid- Q- m}@mmct@wmswb@lw; 2531fstri-O-a
cetyl-a-D- glueo%ranosy bromide ?7& %gl;gmose peracetate (71)36 (200 mg, 207 umol) was taken
c if-

up in DCM oS BiFAE8059T8 BYRPE T99ePF B WSS 2R bR Yoo Rours.
The solution was diluted with DC.'M and washed with ice-water (x2), NaHCO3 (sat.) (x2) and brine
(x1), before being dried (Na2S04) 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



47 - 2,3,4,6-tetra-O-acetyi-a-n-glucopyranosyl-(1--).4)-2,3,6-tri-O-acetyl-a-D-glueopyranosy;-
(1-04)-2,3,6-tri-O-acetyl-f3-D-giueopyranosyl azide (73) The bromide 72 (-200mg) was taken up in a
mixture of EtO NaHCO3 (sat.) (5 mL). NaN3 (500 mg) was added, followed by Bu4NBr
(cat.). The mix’?ﬁr{é@vﬁtaé%%d vigorously overnight at r.t. The solution was dlrﬁg@%%%ggfﬁ ¢ and
washed with NaHCO3(sat.) (x2) and brine (x1), before being dried (Na2S04) 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,Gsfiinf2-ageml-BEr imcoRVAN sy P2 iR 8 -Vituar abistadgopy- P-Holncopyanosige (74)
The azide '73 (200 mg, 211 umol), 3-(/prop-2-ynyloxy)ct;olestanol 3 eguiv., 267 mg), CHC13 (2 mL),
t-BUOH (2 TR e J8HHEY #LO81 & 08 50t asBIttion) Xhd'dBHiiithetorb 868 B9 jdtoth 1M

agqueous sohstidnh\8as)stifdedviyeroos2overnigot L |.t. hensabiedionsassavaperated) ang tiadesidue

purified by golumn chromatqaraph i02: Hexane to 2:3 Hexane:EtOAe) to yield.the triazole 74 (197
mg, 68%). ﬁiﬁﬁ%&%&ﬂﬁ%%ﬁ%%ﬁg&m S‘ﬁﬂ??ﬁ%ﬁj’fﬁ PRI ,"%’gr%tﬁ‘?é? 4RSS 461 27 (m,
6H, H-113 '4iflyp Heas1 digspivied 51034 (dal 16, W82=(0E8, B, 4ando BirHigR Yoyt BRo(6id] IPH2J2dlumb 1, =
10.3, H-2), cdhréeiigrabily boidledh6(8, 124, 1012004 4 T A0R, 25nDa231B840R, Otle 33, 1H,
CHO), 2.1}_%1% .61-1, AO, 2.0‘?Il (%, 3H, QAc), 2.03 (s, 3H, OAc), 2.00 (s, 3H, OAc), 1.99 (s, 3H, OAc),
1.98 (s, 3HSH Y5 (desgifieh ReyMPJeatrlaStm Laophilisagon gasp, the Regdecsdi psmleryeiion cHa),

0.82 (M, 6ldowtdB)3 DG LOY3 oA twoHEhs). B0 XMRKDLH 30 MHzZ) § 5.27 (s, 1H), 4.98 (s, 1H), 4.81 (s,
4-(Cholestap-3-yl-pxymethyl}i1, riazol-1-yi
a—D-gIucop@%’n%%%(ﬁjﬁslé%Iﬁ'g%l—éyfgzr%léﬁ{( -‘}I%:i‘%seggl(yﬂgiBl%?u%pgl}rlar?c%ﬁge1(;%')0'ﬁ91e(m’

peracetate*Phl(giiestangh) 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 2009/343310P%|/A3:3,.006800tac e o-D-fGiolepyann8spPly -oxd)retie-ypli) P1a@ 3 Hxi®zol-1-y!
2’3’4’6‘tetrﬁ’xh%?&%’#HHo%?i@P—%%}ﬁ'@&Wﬁ%ﬂXE@Q%XﬁZQﬁn*iﬁ’ §a§ay§195%ﬁﬂdyﬁcéﬁmﬁaate

%
ato-a-D-glucopyranosyl-(1 -44)4 -deo xy2,3,6-tfi-O-sodium stlfonato-P- glucopyranosuzfgéem) The

polyol 75 (331 ZNQn L3t 5mﬂlmgérgééa%\!&dd@c%ﬁ&%&%m%m!r.),-é&gy%qgt i@%&g}iﬁﬁeﬁef

hydroxyl group, 4.12 mmol, 655 mg) was added and the solution stirféd ov

solution wESegBlear iRt st bl g fesmadiced Righs Krapioceistel ¥qenarseB. Gerishe,
1.73 mL). hbeisabiet.sasava0aatIgvhihadldepRdustawaR MBS -akhEns PE2GaRbdge (2 X
|g cartridg ollowed lalysjs (48.h, 2000 MWCO cartridge). The off-white solution was _ .

freeze-d ri(-:(i()j’S 2% %ﬁ%hﬁ%%iﬁeﬁ) gé%gn%f %‘Hﬁ%gsgllign&%%artﬁ g;},ogg a‘%}n ﬂ?—] WQH@% I\‘?(Il}l‘fh D20)
68.32 (s, 1@y BIcery, Withageqyd work SipHTDe peFacgatd 35HSG0, Big, B2, thint)) Su63agded bk, (-4),

5.04-4.17 (ihq 4BH0ix3urSw i stiFed N 223330852088 AL tibhi G923 & Fdhuend %) 8840, 6H,
CH3), 0.85 (s, ?%-1, gHS), 0.71 (s, 311, CH3). Example 17. 33-Cholestanyl ]
2,3,4,6-tetrd® PEATEYIS i IpaABEIE Bk and e Risoeheh 25yi-HaSh R E)s PR
trichloroacetineidaipet@s 3i@ty Bs502:nvmet) amicl B{3- THolesianoh(@. 386hglide004 rItoy, R&1R) AvdsS

dissolved i oUS er A (120 mg freshly activated) were added.
The mixtu r@?v%?g?rr{gdr%?gﬂ%ﬁo@ EBQ?n]Fr‘?{D Xlgglyuxgoen (%‘0%%1?)8 ?r(& Og% m Lo,lhoéirocggr%rrﬁ%?ﬁl& é‘é%) in

DCM (0.3 sitolves mdBéd sroliseviavastydingth Tawd Mt walstboirredat0 ne.iwhikteth@ redbtion

was monitesedl BnELéSh (e neEtORG SoFPahd e AlGIhedn EEO DY SERIAN MR AOMRIS S 3aF FI3N
(0.2 mL) was added. The crude mixture was filtered and the solid rinsed with DCM (5 x 1.5 mL). The

combined %éﬁﬂd‘ﬁéﬂﬁ?‘ﬁgé’v hord Surthss RYEEBHAS siffk Rsanarrib (PR dBy t GkifhmoD) was
chromatograsblyd&ilicargBIQVB (% 22 LH,QadEs g)dtRinmuishhaxarehiidAc-RR0120 (230130, 489:80) to

give the 9'36%9819%/25 A& Ca?'@”&e ggc{% Wﬁr(g%%n%gdezp%)ﬁt. for 120 min. The mixture was directly
purified on a column of silicagel (30 x 2.5 cm, toluene — EtOAc, 1:1 - 1:2 = EtOAc) and the
trichloroacetimidate 36 was obtained as white fluffy powder (300 mg, 65 %). The compound was
dried over P,Os overnight at stored at -20 °C.



33-Cholestanyl a-h-mannopyranoside (78) The above colourless foam (358 mg, 0.370 mg) was
dissolved in anhydrous THE (5 mL) and MeOH (3 mL) and a solution of 11 M NaOMe in MeOH (0.4 nth)
was added. A whitespeeipiate formed immediately. The mixture was stirred gt /L 1/3s MQkss 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 solutior? &Fhe resin was removed by filtration and washed
with MeOH (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 EtOH (10 ml).
The wholesmiztiRdtanac Bigeaaedal-hdetyhich-was ddigeaand pressed o sraitheyliquid. The
residue was washed with MOH (1.5 mL), air-dried, and dried under P205 under vacuum o/n to give the
tetrot 78 aANDAREBBAREH T FRE At g A dds{d Was heated to reflux. The
resulting clear solution was evapaorated onto silica gel and purified by silica column c%omato raphy (3
x 8 cm, gradiefPstiolf with AECS B THL BRIENBEHCH BB 269500228180, 286:1 30 e ¥foduct
fractions vwséresp Odlé dpvagerabeei amdrg izt rficie?. PROS swidesnvalCTMiS: fofl Bediaybtdgive(a4stond
crop of pr S [ weler X ( -d6, 2 1= 1.5, HI),
304 (1 xR0 ?vﬁ%%é%@%%5%?23@?2&%32%%%?%% e o,
4.48 (d, exthalfgeaeiepitauershed by adding FoNY(003 7k akenadgBabldiltpdndt: REM2%6 0lloH),
j-ﬁ?ﬁ (drt]i, l%i&&e&@é&r&&hﬁ?n&&éaﬁ;&g f&b &lghxﬁggaﬂﬁﬁdﬁ b&@&%&}é& mm@&.emmﬂs&éﬁg;ﬁ@ (<mi 79
, cholestanyl). 30-Cholestanyl 2,3,44-tetra-O-sulfonato-a-D-mannopyranositie tetrasodium salt
The tarot 70 G103 ST I s SSCHRL i il Bk T BT i G Raf S byricine
complex (S5igdrtfazZS24) amhnoh@regpeihydeoxyth friffshitiwasiredgiyitbsiwater whitserdid 58K nigCM and
dried und i m. icator,for 1 h) was a . The mixture stirred at 60 C for, 18 h
and coole?tg%ngggy&%\g%lﬁl%i 8%5({&1 Wogssht?aggﬁ%?ex(?of&jr ((;)ifl%ﬁ e'%lﬁz ucré '?pH E%O) tgry ed
yellow-orafhbe PEHEHiRIUE8 R asrevapD fatetion driffess. TI$0 Pesibises{palendefieoiipowden)teieios

dissolved igf ol Qkwater {pkhwn O Pryifigd £y 93 Flié 19:10aKidaeSRUmOMREr §sklipRed by
eluting wit Mé%lsl'\l, MeCN-water 1:1, 1{35( 1:93%2 m eéch& After loading, the SPE v%as eluted with

waster (12(%@,{13/0*1\%&@@in%&téﬁéi@ﬁ%&%@@i@% 15,28 6, &L/t 269% B2B)nt95 Sb9H5.2
m#), 40% -(’ﬁrﬁzmll’a.@#%)@&@li-ldﬁ?%m!s, Irm.b)s ;a,d ﬂ@,%n(ﬁzkl :zlb)HTlh;eJr]gaﬁngSiw,eysamemg@y MET,
Char Test, CE an wer ed a ophjlized. A small amount of product 79 (25 mg 0
brownish p,(‘ié\‘)ﬁe"r)g\'/éaz%@taﬁ%éjff?%%r%rﬁré%é/oxr\jgé\%ﬁaﬁ%ﬁé’l%éj&ﬁwgoo%stlﬁ‘édp%{j i dihed with
10%, 20% Iahcd:-Bastaf MECNAN avates, (pale-yeallow. pnvadsy, 2120 o, 67%%) 2Another gedtampunt of
product elyt L % of inwat e-yello or,. 4 mg)., I N 2Q,.400 ) 85.16
(brs, 1H, Ef%j %g_ i%éﬁo%%%égﬁ%%/g(%@%@g% f%cﬂ)}eg%%{&ﬁ&%@ @(I/er apped
with HOD /IH0 Biahdes sy GilsL 19,834 Yd4 32, &y frb. 1qhoereyml- €A (b 080 15 3H1 8)ol8somybEH).1H,
H5), 3.54 (hems)Brchlestanyldil), 1.90-0.50 (m, 46H, cholestanyl). Example 18.
2,3,4,6-tetra-O-benzoyl-a-D-gineopyranosyl-(1 '

-44)-2,3,6-4- QeI MERREFRAR (A A 2ot Billiie o RR-giycopyranosyl-(1-)4)-2,3,6-t
ri-0- benzoy%:rD-que%[anos Igﬁ"ldli?]e (SO)ByTJrﬁe a?(zzlge?zw (2@#&8%%@6%%?%% dissolved in EtOAC
(10 mL) arfB3APRIAREFIOE 811006, (w/w), 100 mg) under H2 atmosphere for 3 h (TLC: toluene :
EtOAc, 7:1). H2 was replaced by Ar then the mixture was filtered through celite (prewashed with MeOH
and Et0Ac, BPPSR2Ehed With BeoRd {5 RB0L Y 251 I8arhbAalenh peroerintail B meBFfaREe fIWECRO at r.t.
to obtain theeRiminst8R@stalwbiiesoliBE20MMeng 0OB/6), yiad)wvileo Uk fthidhe fpuiéicatioficasion or

characterization in.the next.sten
N_(Z’3’4’6_tetrg_t(%g_’ben‘éoiﬁ_a_é[)-éﬁtusé%)pyranosyl-(1-)4)-2,3,6-tri-O-benzoyl-a-nglueopyranosyl-(1-+4)-2,3

,6-tri-O-benzqyl-a-D-glucopyranosyl-(1-)4)-2. 34-ri-0- benzoy143- 0-glueopyrangsyl)-4-((3R, 10S, 12E,
e L T AR e e R R G Lty e S
pentanamigel{@t)sulfonato-c-D-mannopyranesyl-(1—»2)-3,4,6-tri-O-sodium sulfonate-o-D-

mannopyraneside (39)



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 yixtds Wasstirred at r.t. for 30 mm. The solution was basifiegé)l;; Ag%%wigg of Et3N
(2 drops) to set pH to 8 and afterwards at OC a solution of the amine 80 (150 mg, 0. 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 : EtOAc, 3:1) showed no progress so-additional diacetyl deoxycholic acid (53 mg, 0.111
nunol), DCC in DCM (1 M, 1 eg. 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 eefite; (R5EV38NESD, RN 5 ehiais ek WithoREM ArADmIk X2 khawc|enosolytio Washyashed

with satd NaHCO3-solutign, (4 x 30.mL). Th ueoqus pha as re-extracted wij M (2 x 20 in.L),
organic extrac ggv&‘él?e&cnc?r%%m%é%gd-{m ﬁgnq%igoﬁ%%t%,@’}(% %T?Ssﬁ%ﬁgg%%’é%ﬁ ution
(20 inL), driess $NiSO4Noanet 6613¢e atchteat inagzoatsd The e duué wirsapdnifetiabined byhddingitsilicagel
(30 x 5 cm3plugneou IR ZltBil VXD 2009/493¢0R CHIALL2OARINA1EI5 B one bdiita fford the
amide 81 as a slightly yellow solid (58 mg, 32%). 'H NTMR (CDCI3, 400 MH? 8 7.01-8.28 (m, 65 H,
13 x B2), PYL. 1IF SPARRPEIOD o8 SN 165 2107 o Baed v stpr 10 gk s (e
JE12443 =1802, dl-438uhd beti818, fidS Jaris. SBrigenti2ited 1ih 3kkyu bl 31 15, 6. 7A (shid ehRv=p3v8id Blds1 1),

5.67 (t, 1H, H4" : 2= 11), 5,57 (d, LH2 740 HA15, 848 1H,
Siaris = Sty Wyl b el A S ER I Kt
4.92 (dd, 139t bHE1 A bysedding an-psmppus gokutiop of NegHy, (2 884 girops), dialysed pinstiwatereddytholic),
4.56 (dd, Liflioh Hfde-h4.y256@ 1hasatel 26001 8bkE084 D21y, £5OH 63nX dil4 1 4 Pk Riadykl®)was07 (S,
3 A9 2005 B AHO LRI M 20N 10 SRR NGRS A AT oF o4
N-(a-D-glutdpytenesyINd U4 rd-Drgluableyrartbs ywiit 18 4ptats-pfihwop yrantisy ¢ dakdd-4Gubouempyrano

Syl)'44(31ttr&93y$g§ﬂized to afford the persulfate 39 as a white fluffy powder (91 mg, 83 %). 'H NMR (400 _
13R)-12-0-acety1-10,13-dimethylhexadecahydro-Meyelopentatalphenanthren-17-y1) pentanamide

(82) CompWtite B153 3§ (B2 rithenRidas didstied th Rbaui2orvectP? g THRwAvy, B2ml.)

then at 0 Ga sehitipp QiNaQNeImMegHs(ilsM 8O4R, Mb) wasadded aac slrfingssantinued,abr.t.
After 16 h still 10% of agartially benzoylated annular comg&und was present #TLC: MeOH : EtQAc, 2:1)

so more NSO i NfeoEbA T R ¢ PEE Y WhS ataRh EndFst iy S Shalstaty T Heh (51§418) Sthe
solution wak=e bifrhlbiesthioyl-adting. 85 ¢ngly, abidestaatialBex chah e YHSth ¢ BioRad(3- X8, In to adjust
the pH to 7, before the solution was filtered, washed with MeOH (3 x 30 inL, + sonication) and
concentrat&gtamukclhD 3ThAdesidpel hadlt o asPangtgronaitamglaasdgibies).an s-edhamn of
silicagel (10 x.1,cm, EtOAc, MeOH-EtOACc,, 2.1 MeOH, containing 0.2 % Et3N) t or. lyol 82 as
white solid t23°mg, IBH%‘}?‘W-@‘,‘Q?ZE,%Q%?%@% ‘fb‘r‘r’i‘acety%’a' Bdhmopy s M}&B&X
sulfonato-aZrgitdeppranosypdtanshl-2.3 B-F4@soditiaeetyl-o-D-mannopyranoside (41)
sulfottatoa-D-glueopyranosyl-(1->4)-2,3,6-tri-O-sodium
sullonatoBEsRHIc Oy amp 8YD (1n)d])- 2.8, 6ditéd-sodsuhitisul dDpatasReEraide payranosyii A4 (BRygd 0S,
12S, 13R)-3;0-sadi fi -12-0-.ace 134l exad rordH I pb en
anthren-l?%l%) gg‘%gﬁg%%%%%%ag L%Iﬁycz)?{ %359%223 ?%%%g rﬁ%‘oﬁ%ﬁ%@%lvﬁ%ﬁﬁgﬁ%.oz
M, 1.05 mIS}iEid #EMKy Waskalshirestrider 30absirTambcbehprIiqe YRS EoP Qisupe 130 HBe.045
mmol) wasvagdadeanddhie: Juxitse sty achiar 6 NratiedC nThedeartien wascasraehed M deing
aqueous NaOH solution (5 M. 2.1 e 397 mi,, 1.985 mmol) in one portion at 0C and
stirred for 15 ARV} 6578?&3‘%%%%88 6%)%96 %lq%g?é.nflﬁtem?u% Se%gﬁ%g‘é%%ﬁ]? trated
in vacua atant@ Ghtocagtond deyedlovesp bwidier. Wisbedowitieriwabriis SeVE N (satterq(L 1andl yhguHdtied) and
dialyzed aQRREONARIfikkt 90D & SR, ¥ECHE) GASSRIADAINUER. G2 I (RN L

P

The dialysis against water (4 L, containing 0.6 mL of a 3 M ag. NR , 6) was continued at r.t.
for 16 h. THREGII)SE R isr a0 SRR GO0 TR EEH, RIAFa {5 AFBIL M (IS4 B HAUIPAREF each
24 h as wefi@sdun a2iedusesnighitorTat hondtiéd 145 Q@ (BdMii@dblynto) ayaepadidethib themwateriphset the
pHto - 6.0-6.5. Th salted solution was then lyophilized to aff nvhite flut% wder. C alysis
showed thé %%’Sga@ﬁ\%ecg\‘ dhc%rﬁ%é&ﬁa é?%oe(r?%gﬁoen%%ég% %j %%gj%gr) %é,'\gf{ zqu.gé I%(r’)ﬁiﬁH {'§6%lo gr?d 2
minor peaksS&i 519.215¢% %) WIS.MMQQD@%)[MWXIW@@ MHs, supifiatl cor AL 8BHPLC
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, 1= 6.2, CH-CH), 0.88 (s, 3H, CH3).

(7 214 A-Tetra-O-ben7ovi-a-D-aliieaonvranncvN-(1-A4A\-(2 2 A-tri—-O-benzovi-a-N-



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 stiw%d2 t%%;gisj;gr 6 hours. The solution was diluted with DCM and washed with ice-water
(x2), NaliCO3(sat.) @ ) and brine (x1), before being dried (Na2S04) and the’ SR EE ot ated 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,-A0)-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, H1110d 8 (Al HZ 140, SAL(EH b 231D ROTAII-h B 214980, 1t AT,
4.76-4.72 (m, 2H, H-611,H-61) 4.66-4.58%n, 2H, H-6", H-51), 4.55-4.35 (m, 5H, H-41, H-4", A-50,
H-5111. H-GPH; $B2d, 216013 A0 d00e a8 PP YA BbALIHA1 5288 24 . Harhdk 10,
313-Cholegtaayb.oo, 1.s|>9, 1.95 (16s, 16x3H, ch0><16), 1.89-1.84 (m, 2H, CCHZC).l BC NMR (IOO(I\/IHZ,)
2,3,4,6-tetra-O:benzayl-a-D-glu r yl-(1-44)-2,3,6-tr}- zqyl-a-D-glucopyr y[-(1->4)-2,3,6-
tri-O-benzo@P%% _E‘g?l?(}:fo% )}%)%s?g@%%?&i i §H @35 0Nz U 2 D glucopyANesy ({55,
2,3,4.6-Tet?a-[02hettz o) 9B 8GICBDTIAN Sy |- 16-24TR03  BHFi-O-Be 20y 178-5) -ghit offydandsy|69-34)-2,3,
6-1ri-O-bergoy & licoryanesy) bKERILE Bd2000ma, 124 nmal) gBdnaiesuley sioves GB3E) and

cholestanol ( 3 equiv., 370 umol, 145 mg) were taken up in dry DCK/I under Ar and cooled to
AgOTf (1.5 Ui@ 2@8@@#&?4@#@’\38 Qctdftand the solution stirred at 0 C for 2 hours.

Triethylarnine (600 RE) was added and the solution was warmed to room temz;}rature. The mixture

was passed-tHfatRHidoarepytiliéa AogeEafhat e E D REMMIBRMKFAOSYE- U Pirtetifytihintc e iige
elution solviepthaddp SRS EYAROAISILNS MR AR Kb IS RS SPILIEINAS KRPEAITQRB:-

temperature). The resultant mixture was taken up in dry DCM under Ar with molecular sieves, then
cooled to O°CPOEfBIROPKASTHE 24 et Sraid?iiesaraaBrmAms ey aRaddsdd2Y 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 add&ddde Al £t nRss 2R Heme R Se Mo RS TR E P HoniHaP PERIPP QFRBIAG RAYERE the
solution wasiiti¢ (8z5ang) thes adlednina\hpaiiatedt Wi indda et enyesftyified hygolaier (200

chromatography. (8102: Hexane to 35 % EtQAc/ to give the pure.glycoside 85 as ite solid (91
o, 35 965 A KN AT e 5% B ey gl PR R R IR g
(m, 2H, Arprp gbe(salvERf, oxAporated (i givel 2AWRite STl ARSI, 755825, 0Bt 32heapyodusoves1H, J
b USRI Wl il S SRl e
,11-1, = 3,8, H-115, 5,30-5,19 (m. 21-1, 11- -2), , 1H, H-215, 4.95 (m, 1H, H-615,
4.84 (d, e, ﬁ%ﬁ?};,%ﬁ%&%ﬁé SR e T ’13?%%%&?&?{%& T 1TPOR-51,
H-5111, H-#fplekatdrk)fos @Bofrrs, Th; $416d1t Wavle0 (ratel-hnd 5Y)1e3i8: (mas LeiOkGY), [ICO9-Beddt{m,
31H), 091 3H, Q) QBT OH DK drifaGifss @l <GBl GRS A GER I TRIEROlE S0y
a-D-glucopyranosyl-(1->4)-a-D-glucopyranosyl-(1-+4)-3-D-glucopyranoside (86) The glycoside 85 (91
mg, 47.5 uitidl)PHALehRE§UWTH SomEesrmb KRy SEAbteyidtedsCUEINY iérthislgdhe Amiseotedure
renciod on ittt oKL B eati o Spatactaricaton. W0 200810408 ToPCT R A0 001235
reacted on wijt rt urification or racterisation. :
54.. 315-C (%Q?%j‘%%%@ﬁ%%né%u s&&fﬁ&@b-‘g‘ﬁ% 9%61%3 %‘m%@,é;é%(—‘bs%ium
sulfonato-acBgucohy (an Gyl 121}, 273] - UDOeso AHinT Sulionato- Peb gitle Opyrnaide, (BY) ke polyol
B (47.8 g gB4.5 4410 was ISRORIIADMFO0IMs 272 bly SQ3RYTSHS B e giOny

1.64 mmol, 261 mg) was added and the solution was stirred at 60C overnight. The solution was cooled

in ice-watet dndhetirafféed: with 5 Fa S er0b UL [ SBreNe) s rswE eQdsordtdd. (Phe2fbsidue

was taken Qp7iCHALEN a@dnLzHe0CH,COP SPE castitgsHSTH,MeOb(\Watecas the mobile phase.
Fractions containing the product were pooled and dialysed over 48 hours with a 2000 1VIWCO dialysis
cartridge, ke heiidofilieseroslng ArdByrisim Iy irgediianancoiaahizedito gjue she 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 AR RPPYREaHA U DoprP -2 48Ry 5Okt s iR P mepee B 88 ¢ {430 H) . 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 OC over 15
minutes and th%r(g}i%(téj()r/e@ti?[ged at room temperature overnight. The reaction was QﬁJencheq with the
dropwise addition of an‘ﬁyarous methanol at 0C and the solution stirred. The ¥ol@ f%%oé%?porated
followed by coelution with anhydrous toluene (3 x 50mL) and the remaining solvent was reduced
overnight under vacuum to yield a white solid (9g, 2326mmol, 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 ingniyroys BSM (k) a8 fHACRUC AGEHS Y ond Db AHYRSLAQRWISE: A ng'p-gﬁﬁl

mixture was stirred at room temperature for'3 hrs then diluted with DC1v1 (30mL), washed w
ice-water (2% 4HRLNEcE2R G 8ty NEIFCEESRHioN3S KatRiL PAntBie Brbgomiyigiidoiation
was dried ayeraNaz&fh.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-Tetpas@araeiidopriopgalneiapyeanosyiddinm difosLolid-0-aeabdiingisaqpw aliosykagide (90)
Crude glycasyl bromide 89 (0.75mmol) was dissolved in CHC1_3é4mIT) and Bu4NHBr (193.42mg,
0.6mmol), ﬂ%ﬁ%“&bﬁ‘.&fg%t f‘éfB"rﬂWfb‘%)’%&‘Eﬁ?’&%ﬁﬁbb@%&h oHP R SRR R, The reaction

was stirredmigmigiishnovaright)at, osmilorsaiimilvefditdeastanyapyieadead; dilptedie-B0Ac and
washed with sat'd Nal—{§303 solution 33 X 30ml_s}£rr1‘g‘§rine (3 x 30mL). The organic layer was dried
!

over Na2SOZ 8na eSHc&h rtgfganiWa(':lﬂgyé‘ﬁ?j"puﬁ by flash chromatography using EtOAe/Hexane

(2:1) with 0,2% Et314 1o yield the gzide (348mg,.70% over p H NIVIR (300, MHz, CDC13)
65.33 (dd, 1FF Eﬁfﬁ‘%‘rﬂg“ §§_4‘Pﬁ’z, 148 "Y%ng.‘ﬁﬁ‘z", A i’gﬁgf?@é %ﬁ'éi’i@;&ggﬁyﬁg‘f‘m H3 =
9.0 Hz, H-3q6100HAA,SfHrmno D) 2RIz Was billled 708 Kz, ddi@tiom vois (itkedid; 6P 2C1dBirmi i, AThiz.
I3 114 SR, 0, 50 (U ARSI 5 H R 8 11 Pl
1-112,H1 = 8.8 Hz, H-l), 4.49 (dd, 1H, J116a,H6b = 11.9 Hz, Jitéa,us = 2.2 Hz, H-6a), 4.46 (d, 1H,
Jim, 112, = S ione 1oe solent was Fyangipted. ctherpsaPOBRE yRsakeT 48 ITH Yo YO H o water apd.
H-5'), 3.80 furifled.oB 1421 BIS P dariAdga TR doipotrhd ik BRcf0didybbd, Sdr16a HEmsOiiza 20066,115

-0t 0AKG SAE Lt DAL ORI 6 B kel
4-(Cholestariaasphx i) (409 Mitialof) 4135 3d BReltalb-aéetd. PID Hdlactdpyaridbyl (1=

e B A A B B e e o o
-(prop-2-ynylaxy) chaolestan 9mg, 0, Q were dissolved in DCM/t- ;
0210, AnRhaoY Sohmorro o (. SHEOITRE G8hsH et Bl vk Adtid 0 (R hritire
followed by(an HdueBuN)sal2ot, Atha-astorziGOM, (088a¢, ZEN4A5Mm hCHN), Theéréacldh was
sheltered fr@ﬁlzdj%%@ digt{r(gld éggp@%§l3b@g$(n§gpyl%n@§gre was diluted in DCM (100mL) and

'd NaHIC ¢ ) nL). The a US phas

washed with sat CO3'sol (3 x 30rnL). The aqueous phase was re-extracted with DCM (20mL)

and combingg, grganic ﬁyﬁ;;oggr_?égﬁ%%%@ggx\gfh brine (2 x 30mL) and dried over Na2S0O4. The

solvent was evaporated'in vacuo e e crude product. The crude product was purified by flash
chromatogrgp sin 0(19/049370PCTIAL 20081001535 - Hexane/E{OAC (3. it % Et3N
o yiel e DESHRIT AEPL A8 GO PR ShaS 0L Dot NAARTI00 MR L & 77 Sy
CH-N), 5.78t(tt. 1Ppwdered piitassQup HulyxBiaGLOBT, (ri2imel, 2 kiBY 5. 85i¢ddn Dise jprstibid. FIRA,

J2141,115 miQifheRof)stirtd 48¢le by 304 MIAdsbl b i phofarkdt orthid (K80wibh In ddthedeHPox 0.4,
JE131,1141 = 3.4. H-3)), 4.64 (s, 214, CH2-N), 4.50 (d, 111, J1111,1121 = 7.9, 11-1'), 4.46 &g C1H, T

-12.4. 3 1-PE3RSL-2108) Mg agdef 1 d0F GHNHIC 3 pHET At dalon3etayss JbeamEtys vesdiiteds |5,
14-5'), 3.393tR Bekiahel3o MG hal) FROK (30341), QABEIAGS (BatdH )2 QA0)mE M dHratkcOAT), A0S (s,

(. 34, Cr DY Bt oSSRt s IR L) S SO e s M e

CH3), 0.62 {¥a:801),GH8yed 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-EtOAc
125:5) to give the product as a yellow solid. Recrystallization from EtOAc (3 mL) gave off-white
crystals (736 mg, 55%). 'H NMR (CDCl;, 400 MHz) & 4.18 (d, 2H, J=2.2), 3.45 (m, 1H), 2.38 (t,



4-(Cholestan-3fryl-oxymethyl)11,2,31triazol-1-ylI3-D-galactopyranosyi-(1-.. 4)-p-hglucopyranoside
(92) Dry IV-glycoside 91 (100mg, 0.092mmol) was dissolved in anhydrous CFI3OH and a solution of
NaOMe/CH3ORK, (LI, 3@4Ll-) was added dropwise to the mixture at 0C undef gr9e9,,khesglution was
allowed to stir at RI overnight. After monitoring by TLC, additional anhydrous CH30OH (2mL) and
NaOMe/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; 3:32yhoxyapetiy bl 2.87,toR2ald 1 3¢, 23 #66-edac) a0l io-psarpalastep pratiosys @)
4)-2,3,6-tri0g9s&lfg%§-5)§g(lﬁsc d%yranoside, beptasodium salt (93) S03-Pyr (124.89mg, 0 785mrnol,
3eg/OH, préwashed and dried) 'was added in one portion to dry polyol 92 (29.7mg, 0.037mmol) in

anhydrous,DJvIE (0.02 .85mL) at 60C, The reaction was allowed to_stir overpight. The reaction was
cooled to 0C ZHiPREY gl\gljzé%%%i'ctfr!]}}o- T\ﬁcﬁfﬁ%ﬁ?ﬁ5??2%%%%’(?{\(6{?,—?}ezqybéf'gﬁﬁ'lgflﬁy\){?%éﬁédded in
one portiomwathopiyrangs THE-pE-ivds-chieBkad tyivaddinsalyoppchfmsiia (dde only slightly basic. An
additional solution of cooled 5M NaOH (50pL) was added to the reaction and the pH found to be
approximatély d3adeitresiis pEISi opwiad3stirred) ahd G-foidbbropmmsiad, 2hen dildted,in .&Phﬁx@bad& H20
(LoomL) agdIecaol HEROIAIRE i ikl e predpl Was e aalled PR (P 391 RN8AS s

extraction cartridge (WatersSepPak, | g) by a gradient elution from 100% HPLC grade H20'to
ACN/H20 pfideq crarviggarddboroixbsy siradAerbbaidd B3 hesrratietiorrs Wereaddpt trding Bijsthe
addition of(9.4 M K@@ pad scchrat estpafensiadionsliaationsete-c sy pasitvefi@aions were
analysed b fractigns cantainj 245 33 cqombined and separated on C18 Liqui
Chromatoé}rﬁé%ﬁgq\l?s%%g@g%?eﬁf ’e{%u{g)%gﬁg]r%i%é%%i@gl ?H ?\?S’P 3 rﬁ?ﬁs%tﬂl fr@?:tf%)arrl {/?/Hére
tested for soysieusing 4@pttst danagiingithyABOBf (6, mbhineth{l-rmetyiend foug hgueousfsolgtion, and

the sugar-pogitivaifircliansowere enahse iy Gk wes Gl wetssrlegiad and Wophilisag,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, THd-CHEES B dvign G FO f-avpier (30- 15, 8 RAUpquy/mbnse A2 tasirasted) withs (¢,
IH, IHLUZERGTAR 7 @t dorbifiRe (vitHiH B e AcBhfsh Mbad, Webed MAT BebdH20MhiS) idkd (5
2H, CH2), 4,57 édad, 2H, J112' H3' = 10.2 Hz, .%%43,$4, = 3.0 Hz, H-3", H-5), 4.46 (dd, RI, ,TH2',H3
0.9, J H1" (P55 apgl sqngentiated in\vagyo, tp, affprasthe' cpude ehefoside a8 9 g {118 HLART4%3-3 49
(M, 1H, Chobéi)2v@d f@u98cnon 3lbhIGholf G1a7-§e8R(m, 2kt (i) -0ET0As, 3 -CHB)» Exarapie 21.

2,3,4,6-Tefja-Q-acetyl-a-D- I ranosyl-(1-4)-2.3.6- ri-O-a I-P- yeop! ide.(9

Maltose pé&at%f‘zt(éegé%%orsﬁcg %%%85 r??g %ééﬁ%ﬁé%%‘ﬁ%ﬁ% é)&rf\l/l?? m %E;%c{ei?,lﬁgm@t%e}s’rﬁ?g atoT.
The mixtuRdAASTARE.- 38 ¢ §8r ForrtHo b2, THE B MUticnOd éddilitdeowiths DENZRNG Weskbd Kith
ice-water (x,2), NaHCOB(sal) ?ﬁ.?bﬁpﬁb,rm@(% 1) 1bﬁat9rﬁi?9m9_[2%§i§fii@,a%§.%@ andiiae, sekyent

evaporated to yield the white solid bromigegggodugt which was taken up in a mixture of EtOAc (5 mL)

and NaHCBX($8: P hit)HRtar3 00 §rwhs adtfed forbWed b BuddB A BbdS. PrES ré-§ddistirred
vigorously rveypightiatopmeenupErgUses3Tiag selutienswaodilieslayith BtOAC-and wasked it
NaHCO3(sat.) ( nd prine (x 1), befare being dri a7S04) and the solvent evapgrated to yield
the crude %ré%h?tzgﬁ?lc% &a% bfu ﬁ%ikebd %é?g& g%hﬁ% gﬁ%}é%a&? agfw @ibi'%e%%%@%_ 6.6,
EY:Mc/Hexdhg; loaded with toluene) to yield 170.6 mg of the white solid product (87 %, two steps)
which was reacted on without further characterisation.

4-(chotestant&{ChdiestymBphyilgdvin2Alte2 ;I Hyid73)41 6dnirapPt acktyb-ae Ry Dcrpylanasy |-
(1-4)-2.3, 6 G e B g SO A e ) R O e OReNia) Y7 Q0BI0D 23R 38 -

D-mannopyranoside (46)

3B-(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 (I M, 0.3 eq., 0.055 mL) and the mixture was vigorously stirred



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 % EtOAc/Hexane) to yield
190 mg of the pure % 95 (68 %). 1H NMR (300 MHz, CDC13) 5: 7.67 (s,,1H, Triazol-H), 5.85 (d,
1H, 3,2 = 9.3, 5#‘%1755‘8@% %20 (m, 4H, H-111, H-21, H-411, H-315, 5.04 (t, T AV PG40 5% = 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-KBI3511, 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), 0.6 1ugndk LigkHa) 44{Chaiestan AR iexy Mahixd) 11, 2BHraz@d dybs the reaction with the
a-o-glucopyranosyl-(1-M)-3-Dglucopyranoside (Qgg?g,eracetate 95 (190 mg) was dissolved.in

(1:M)
THF/Me01PPEF R RIB R MIBGHPTIIRT DaHES SIS IR0 a iR SuRtan WL aHa VoG
temperaturelfprddheowiedihaisaltdioWas netitradisedl with milnedihe filjatedsandsthe solventresaporated
to give 125 %) of the off-white salid product which was reacted on without further purification or
characteris‘gr{%ng -‘?ﬁﬁglés gn‘-’§1)3-%r ?(I)l%(%/r%ge% %}M\frfﬁ(frr?vé%ﬁ@lyﬁ&e(? with brine &% mﬂ) arned
2,3,4,6-teti@@SSulferd-voghgnupipraimosyd@d- 1) -&f8r6 - the Crgid forfthoigla copsitemdsiae (4ithtago dien salt

(97) POIyOIc%é%édﬁcWagﬁz)iggaO& Wasifiss Y SHdD MASS(0-92 My, 7fid.Inl) ;3R pyrisling 3.,

equiv./OH, 3.3 nunol, 525 mg) was added and the solution stirred at 60 C overnight. The solution was

cooled to Ol@)dndink ralEed\nith SVVNEOPRR (2 1dduiy 3G pyHidIME ICHEIL oPrdiiakutd fvss
transferred;ig adage. [Qush Qggt@m,egdhag»k{wiywaﬁ@ﬂl>§gm0(@é%i{§9g.qgaixﬁ.§,dﬁz?4@ﬁ%.MVMQQ,
r 1

cartridge, Pjerce) agains,;I urified wateréS L, water changes every 12 hours) fo ours. The solution
was Iyophiﬁ%& and ta&én&ﬁ?ﬁ WhteHbdrsre béiﬁg%ﬁrﬁ’ie‘ﬁ%n@f S/%’p‘]@‘ﬂ RPMPBLG éy”'slte{isn %% to 95
% acetonitME)Wwadér(H e, 2G-tih BN )EB 0vad, Uustdiie.determirte thepparity) ol €9 ch.9metion(m,
collected rHp rificatio reater.than 90% puiity fract re.cambingd.: lyophilized to
give the p?cé) Ug alsf%i\?/vl%iteclz%l?i’ S%r%gj Eﬂj 0%9 17 %#Ij? g:%%ﬁ@é\%%% %ré%?(%’af]gf (tcr)rli[l)a?o ), 6.20
(d, 1H, J,, X280 B-E Chpls B8 [ Gna1 BHLICHY), B.04-4194, (i A3H2- H-3109W28, 2.06, 2.04, 1.9 (s, 30H,
200910493708 GHA JAQARIIET 951 1300 180 (3: 21 €L, 6 R (Madth B2), 498 (U
H-4', H-5" H-5 1-6), 3.57 (m, 1H, CHO), 5

11-1, H-4), 4.49-4.23 (m, 7E1, H-4', , H-5, 4 x 1-1-6), 3. , 2.09-0.56 (m, 4611).
Example zg}olestanyl- H3), 0.858 (d, 3H, J = 6.8, cholestanyl-CH3), 0.855 (d, 3H, J = 6.8, cholestanyl-CHs),

2,3,4,6-Tetvarahe BEOVha RaglicOpyy anesy; GHAdhbigstub Letm)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.

Benzoy! chiopideoibesesiiBp- by iiemdt)-16Agulad-mij) prapadgasdiapepsesansytie-solugian stired

at room temperature overnight, The solution was(;)oured onto a mixture of ice-water and DCM. The

organic |aﬂVM%PW§§ﬂ%Yd'@ﬁﬁ2N&WC&%&WGP 545440 H2504 (5%) (x 2), followed by brine. The

solution was dried (Na2S04) and the solvent evaporated. The product was passed through a short
Siica plu 10T TORRBYE Ao AL b ALy e A TG B RPSTRRI S g (51

%) of the whéid selishjyrddiictsvehidiraragsteifiotesbinh (Withmgt 8Tt rupedificdibonfonichianadiesisation.
2,3.4,6-Tet‘5§5gép§%9&lfﬂfmg%g@g%@rmsyl-(1-4)-2,3,6-tri-O-benzoyI-D-gIucopy‘ranosyl

trichioroacetimidate (99) Perberizoate 98(0.5 g) was dissolved in pyridine (5 ml.). Dimethylamine (3.5
m.L; 5.6 M4 agded i ' was.Stir tyoom tempe f haur.
Toliene (18 1S i I B SR PR Sl o
(sat.) and IsrifremTneoppianosy ds ddet (tr2Shegdinm thelisohtertwamanzqyreeyFie-chdd,o-
hemiacetaltyy_a&gm%gmlg{%_lawﬁgmgﬁwﬂ{es(i%es, potassium carbonate (200 mg) and

caesium carbonate (70 mg). The solution was cooled to 0 C before trichloroacetonitrile (120 pt) was

added. The IR A% SHHRE BRPHLISIREEAIE (WD A pNfe MM e. Wan TS andiiie

solvent evaporated. The crude product was purified using column chromatography (Si02: Hexane to
50% EtOACTRsREHEN{dR P e eGP WM S (3BBEY T68 0P b%mm@i)st’é%sé)(\ﬁﬁﬁc%@vas
reacted onméthauiuferibeecharasteris®ionC3 Téhedesionyhixture was cooled to 0 °C for 15 min, then

2:3,4,6-tetra O e b 2 Ry P RNOSY L (R D SRS T B NEPY A0819S (oo 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 mL) in vacuo at 40 °C. The yellow solid was



WO 20119/1149370PCT/Al12008/001535 - 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 TMSOTTf (0.1 M solution in DCM, 0.33 equiv., 924 ul,) was added
slowly. After 30 MR D  rther one equivalent of TMSOTF (2.77 int of 0.1 MSHREIREHDEM) 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 pragluct was purified by column chromatography
(Si02: Hexane to 15% EtOAc/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 in MeQH/THE (1. IM NaOMe.in MeOF1 (50 pi as added and the
solution waé{%?f}t}%%eg}t lv:‘(%g%ktéelgn%l’eratg% ng)SIHgb% ‘??':{Ig%soo u ﬁosnsijt/ég ngul{%a\ﬁ G With BHITESHH,

filtered ands@iBtieBI0E NeeVhtoMtSdHrvpe erddbapshfotgniosiuceinas thkén Up hrapytidisieg(s Hiidpend

acetic anhygyider(24iteie PMAINSREDVAS 2ddad-andithe SOWoRatined QveraRtAkioMar (4 1)
temperatur%. T#g méxtu e Wﬁs ad%eéj tg ice-water and extracted with DCM before being washed with
ofldwé ihﬁ ; Gl

5% H2S04. B . POhAMRES i RO HAR 2B - Sl d Y ShR/BIY etAs & B¥tore
the crude selmpdedwatep(ifipth usinigegdiuma-6lrdinategrghso{@i0R vHe tamne iophie 0 Aftdrtetane) to

ield 118 ite sQli 2 groduct (42 %), | 5:.5.40 (d,
91,2 = 4 B e T e PRy L MR I P 2 5l 400
H-31), 5.037aH): SHO0LmP 31418 = HB .0, $42349(m.834dd! liar B2 "D =5 9D(m2l PLIE 1)0 83 4985, 1% (dd,
1H, 32,1 = 8i0122,30'8, 131, 4.6014d3 &H{l}é{%@m@fié;%@éé&%fd&sltﬂnlﬂn%)x 46874 20.4in, 2H,
H-61, H-61),4.04-3.92ém 3, H-41, H-511, 1-1-65, 3.64 (ddd, 11-1, H-5), 3.53 (m, 1H, CHO), 2.12 (s,
3H, OAc), 209 (& 3H; BAk)$08ms13HO6R), 270 11s, 18k ASKe), 2 00((e, B, IoAGhal)od-28, @,
(%Ac), 1.98 78, 8H,)ONE);21086:0.52 Hin] 3TH), Q.SFIXCD,&-M;L;ﬁ,élJr,] ﬁﬁgk&ﬁ&i@&ﬁgﬂ% @H83), 0.83

, 3H, J= 1,3, S , 3(s,3 ~3'-Cholestany
J 6C7H olgs %:Cﬁg} 5:17_53 S,QI@ c oiz:fgﬁgé g 82)

a-D-glucopyranosyl-(1-4)43-D-glucopyranoside side 100 (118 mg) was dissolved in
TT-IF/MeOHl g:?. NaQMe in MeOR (11 30ul) was added and the solutign wag sfirred at room
temperature for ﬁou'rs.ewggl) u%lﬂ v}\igléﬁggu Al 36{/‘w RO rea PRI e ciéﬁc—f ti?szé% &t%vaporated
to give a qumentitiigeDrskhodpheanfisidhifd3olid which was reacted on without further purification or
characterisation. WO 2009/049370PC/M.12008/001535 - 61- 3%-Choiestanyl

2,3,4,6-tetra-O-dbifg;a.®giocopyranasyl-(landdR3i«yi- @ishiiocR-Mighitaesy ranssids . heplagadiym salt

(102) Poly 1(99.5 140 gmol) was dissolved.in DM!' (0.02 M, 7 S03,pyridine (3 equiv./OH,
0 mmol 487 i iBd R e oLt AP b e ot D THRS L oEid to 0

C and neutfégppdsdintpBvireaOPRL 16eoil./S OB Myridiwedaed M$ § ATHE mixfrshiyastivarsierad to a
large rounciaisoneg dinskuialela avare aled andhdiRlYSRAEANININGE cartddas. Fiee)

against purified water (5 L, water changes every 12 hours) for 48 hours. The solut oh was lyophilized
and taken JPADRRENebme) ﬁ&ﬁﬂ?%@b%??&‘ﬁ?éﬁ‘@h@@nﬁpmi 3yt nT 15 9pitsuE wesasBtemitrile
in water over @0anwHiles)e Cacw@s WaeehimEstar BYNE b bk Sheach-liaction colleckdafterdPLC
purification. Greater than 90%, purity fractions were combined and lyophilized to give the product as a
white solid (37 gLy %)@ﬁ?‘ﬁm %?4%6&@}62@ 5v48 249t 3 TG 4lS ymixBe o A rates! widly
H-1'), 4.89 (paridiag (03" ml.7 B 48, rhkiph 238 4i6ilbédeovil kb liokidle) (01 133 #1421 (64 SkdpdH-2.5, dfy4 The

H'Gll)’ 43:?&%15&1% ({;Qg gﬁtela"gtlr.t'._'b ﬁ’_ﬂ&sﬁligrgﬁl_lf@’ 5?6 1d?_

m, 1H,CHO. -0.64 (i 11
Example 23. 2,3,4,6-Tetra-O-benzoyl-P-D-glueopyranosy *ag WagheyW&hQDW(g * Phﬁ%' )rhe
->4)-1,2,3, 69BN 0 - Bdatey LISy IWe sy Eanvsee (FUR) Cutibhiote €1l0ag, 22192ndmotifisdstdissolvmd in dry
pyridine (2Quinl A RabhDMAG (€8t was addrd. Banapylichinfidsd2me.eaitoad PHYe 64 () Was

added dropwise and the solution stirred at room temperature overnight. The solution was poured onto

a mixture of i watkohd BEM. 19 188v6 fiBTRASt rass daera Ry Ram €T3 Esat §3%)7) HHARYR
H2S04 (5%XCR) dullovved by boieodThe, seiutio)) ves UsedANa2 SQH)2ad1he galvent exgpeged.
The product was pas through a short silica plug.to r ve_the remaining benzaoyl chloride and the
solvent Waétd;g(/%r)o?atja%(’jtopﬁ‘ﬁ@rﬁ“%_o%hﬁgg é%%j%f%%’g’mmg’s&i%spr@gugf whidhlwaEreaemd S
without furthenperifictidnEs shafdcteriddtionlyl-2"), 5.23 (d, 1H, J=2.0), 5.18-5.15 (m, 2H), 4.87-4.71

2,3,4.6-Tetya; Ospenzeyl: Bl r l5¢3--34)2-3,8-1r1;,Q-henzoylk - DSy
ehloronesiiate (1514)mgo%é/g%%S%C%A%go%-é/ggl%%gzi%gﬁl{m%iw(dd’ HH,



stirred at room temperature for 2 hours. Toluene (20 mL) was added and the solution washed with
brine, H2S0O4 (5%) (x 2), brine, NaHCO3 (sat.) and brine. The solution was dried (Na2S04) and the
solvent was ev%pé)r%(t}g%h;rhoe crude hemiacetal was taken up in dry DCM (5 rnL) with molecular sieves
and potassium car%ohate‘ﬁ.l? g). The solution was cooled to 0 C before trichior65EetATE (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_uging column chromatography (Si02; Toluene:
EtOAc (5:1) to 100% EtOAc) 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-Orben 3-D-giucopyranqsyl-(1-) ,3,6;tri40-ben l;R-Dgi pyr. id g (105)
Tiohloroactgat 104 (250 a2 el Cholbetaarl S 2atiy. 163 e and et sives
were taken/Tp! i’/ €M 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 Bemax) B&ortiitGebanzey b ivrssuepyr # PO NY-nHisZttrdti-$IReRzaridtie solution was
allowed to gtiffspafintiried@gninutes. Triethylamine (15 tit) was added and the solution filtered before
the solvent was evaporated. The crude product was purified by column chromatography (Si02;
Toluene: EX)Afutldh bitens diyineyielch @ @8k snaOfotb e vwhie1salif1Bed e B P 4 -1 remr é30Qd M 2,
CDC13) 6: 7.99-7.16 (m, 35H, Ar), 5,73 (m, 2H, H-31, H-311), 5.51 (I(%z% 1H,./2,1=79, 12,3 = 9.8,
11-211), 5.3PhO 20 M) W33 Feqigih 4 paTiagiy) phjoride d2 mgy The pvbyre pasistissed 8 g0 oLy 1)
4.59 (dd, 1edteH:0)oitbdhiddr 21, H1G),iddkatéd doipledd ¢3rv@shon I 4 be3rdxhyrd vdslgy dpOratedbhnid,

-6), 3.84-3.79 2H,. 2 -5),.3.72.(dd, 14-6), 3.46. 0), 1.95-0 3 0.88 (d,
e 1= 7 T B B S ey P Y U 32 R R4 R (<
311, CH3) E206h3[s24n 900 3D 2REBRAIEAGSII1 008 yopaivaibe alsyhohS8iatea( (06Y B hsansidd 155 (152
mg) was dissolveringT RRVIEBI(1:dde NABIE i1 Me k! (11 381 Lo was aldel ang theesplution

was stirred at room temperature for 24 hours, The solution was neutralised with EV resin, filtered and

the solvent®vapBradxd bde ostmi Gonsyorthé olnnite S8i% WhILK fh&ifedBietormuitidd further
IOUfifiCati0ﬂlﬁ{gmﬁraﬁl@fjS&ﬂ‘@,ns.é{‘i@&QGPIQ@S/Z&E’&M%@@?@LQQ&%%9&,3H3‘L),Cdb.czjﬁ$tﬁrgyl1H, |
2,3,4,6-tetrg-@-sulfqQ-P:D-glueopyranosyl-(1-+4)-2,3,6-tri-Q:sulfo-p-ugluegpyranoside, hept ium salt
(107) Polyo llé’ag(i% ‘%’g,l%2%?H8T52€Wa‘é%d§ss}§\}é§'§15 [SﬁiﬁFq(g‘foéW"YS@ ‘m%@s.%é{‘pwm iﬁg%;%% v.JOH,
672 pmol, $07 1tly) Was/addetl dndCite. sbRftibdGimeddt 631c Hféenight. Theé E6iUtichiwdddobed to 0
C and neutyalizeghwith HM NaOQH- (24l eqeiv/S03ayrigine.19:2824n). he nidurepvas transfgrred to a
large round-bottomed flask with water, evaporated and dialysed (2000 MWCOQ cartridge, Pierglej
against pur{ﬁﬁ’ﬂ‘mtér%‘g’l_}}@vété%ﬁ%(b ége(}é?‘gr“f@hﬁlj‘rg) BT The %01&?0@%é§’l§gphilized
and taken up in water before being purified on a prep C18 RP-HPLC system (5% to 95 % acetonitrile
in water ovEPFF At e R A RSB B AR eaY bt y Briehbrin-ddisrzesinchsd after HPLC
purificationmakaaierinasyR0% pyily, fractipnenyeye combinadrddyaabiigd 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, 1131~ A0GHEN oRidndil-SL. (@231 54 TV 46 A8 o1 Harld -4 31:6) e eA0-GeRB0 {0 3,
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, CHBJ LB58e7 (s PSR e 439 Tcnsaf 8 0B -2 Ha )R HE P s P AHE) S6™3 (s,
3H, CH3), 0:68&e3Wite i3y dexdmipliecithr sieves 3A (50 mg) at 0 °C for 1 h. A solution of TMSOTT (15
2,3,4,6-Tetra-Q-henznyi-3-D-galacto syl-(1-44)-1,2 3,6-tetra-0-benzoyl-nglugopyranose (108)
Cnciose (1 60T G aeELbleah R by AL CAFREY e 3 6 ORTRE (LS WAL it
Benzoyl chiaridé 2.6 equivr, 5& nndol[I8-8imlckwasatdret drapwisemndtie solotioh)sktedddedoom
temperaturg avernight. T lution.wag poured onta ixture of jce-water and DCM. The organic
layer was vgggﬁlgg @Eﬁhﬁ@o s%}t).f?a %?%W?wé?} lﬁf%%%’égeﬁi&? oitowad ab%j r'irflrtlalfe ét%glution
was dried (N&2804) ahdabe Jolvpsrervaporaed . cTiropiodustwvatipasstd Puolighianshprtsitica plug
to remove fhe e banzoy ehlords, and e SAlYRRtWASRYARCEISA 9 8l Sd3/sg (apfitative)

of the white solid proﬁ%t which was reacted on without further purification or charactens}aﬂon.
2,3,4,6-Tett8WBB s ol PLENY rst Sy tHfrsehRTteaT o 23, 6-trionHessz ey fld enpy Mosy . NMR
triehloroacetimitlateo(L0Rz ¥ Q. 200HOAR3VEE PR ALILOR/RIEB P14 51-7.15 (m, 35H, Ph), 6.00

(dd or ¢, 1H, Jis.ue = 10.7, Juans = 9.8, H4), 5.98 (dd or t, 1H, Jigs.uie = 9.8, J = 9.8, H4), 5.92 (dd



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 EtOH) was added. The reaction mixture was stirred at
room temperatyg g« hougs- Toluene (20 mL) was added and the solution 8;%&;{% g%] ?S@Qe’ H2804
(5%) (x 2), brine, NaHCO3 (sat.) and brine. The solution was dried (Na2S04) and the LON&ht was
evaporated. The crude hemiacetal was taken up in dry DCM (5 mL) with molecular sieves and
potassium carbonate (871 mg). The solution was codted to O 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:
EtOAc (5:1pi0:10080 E0AC), to il the)prodpcidas amvhite foam d152,1ug: 29%0pmerste glgpsiwhich

was reactegd on wi rther chayacterisatign. 3'-Chql nyl
34,6 Te T AT Aty S Wb 1 2R S bbb (110)
Trichloroaddfimfdktd & 0825t D1 8.0 bl FoHd le statfolr(@ 46 v BXBBrag RENdmolddulaEBigves

were takenyuyzin shyRGHURde! A, The solutipnwas, stiedfqe30,Minyigs 1%,%9?2@&5@"&?”
(0.4 M solution in DCM, Q.5 equiv., 260 ttL) was added slowly. After 30 minutes a further one

equivalent DT (SO (150471 brosaaT Lolubi§h thiBEyias Hidded S dntind sbhitidivas
allowed to 3tsf@ida fHrther26 minHies. Triethylamine (12 nL) was added and the solution filtered
before the solvent was evaporated. The crude product was purified by column chromatography (8i02;
Toluene: EDAd,6Lixtrdad7hbhioyyialb-2oan g pldnayilite Splichpradurbesdda)olBnail. (400MHz,

CDC13) 5:.8,02-7.11 1H, .13.2=9.6, J3.4 = 9.6, H-31), 5.74-5.69 (m, 2H, H-211,
H-411) ,)5. R R ?ﬁﬂ}z@r %4%%%2&’?%@%‘?5“%{‘%?{ ”éf??%?g (d,)lH, J1,2 = 7(.rg, H-11), 4.57
dd, 11-1, H:61), 447 (dd. 1H_H-§1) 4.2 1H,43=9 6, 145= -41), 3.89 (ddd, 1H, H-5"),
g.es (ddd, %gjgﬁ“ﬂ ,gé’f‘}/‘%’?%’&d’? ﬁlﬁ—?gif’&é)g%ig"(‘d’&) Yes ?’ﬁ%’iﬁ%‘?ﬁ&%&ﬁfﬁgﬁéﬁ i‘%’%‘-’ﬁ?ﬁg m, :
31H), 0.88 M) 3Halladigmorsharcaglds e 5 34Hmg)-vasaddeda3 T Saixar Sivashtire O p@ieS)y a8 1(s3t3H,

CH3), 0.601(m giilidekiady s -Eholpatanyd Lanprariacionyanasehnik ik acepyiangsids (blh WO
2009/049370PCT/AU2008/001535 - 65- with H+ resin, filtered and the solvent evaporated to give 61

mg (54 %) S HeXIhRBsEB IR RO A Tdalel dRaaTEURTE it ertinashins s sieRmaEd 6.
3'-Cholestainyh&3 éhatapiastesulitr DER-galaliap wiao asy hdindgcd:3 62 til- Papuiard3 - gk comsanoside,
heptasodiwg,sal olyel 111 (30.ma, 42 gmol) was dissolved in DMF (0.02 M, 2.1 InL).

Uég /%; {lgg'é]- @éﬁﬁ?%%&&ler %ﬁ%%l (3!%@;]&1‘ QC dﬁélZéglngnt € ne

S03.pyridine (3’equiv./ g ol,.I g) was adde & S5TUEIGR: stirred at 60 C overnight.
The solutiopw > cooled to O C.and neutralized wit v Na, (2.5 equiv./S03.pyridine, 0.442 mL).
The mixture’%da;? ttcfzg'ﬁasér%r)gﬁztog A arglga%lﬁorﬁ-rggff%q'gglf%égyv%ﬁrmég?%@b%' ated and dialysed
(2000 IVIWEDRenyHaeesyP(ércd)-agirtst-Gubiiod xi-aten{Buopyraters ghatinhbs evatyniid 4te (83) for 48
hours. The solution was lyophilized and taken up in water before being purified on a prep C18
RP-HPLC dystbem{smsaoSds 34 aeatdittieninohates direpl2@iminoted)oGEWNS (isenhto ¢etbfmibe the

purity of eagh fragtianelleresaliss HREGRufiEation. @wmm,af%gyﬂymw@ec%@%%g%tMHZ

combined and lyophilized to give the product as an off-white solid (13 mg, 22%). 11-INMR
D20) 5: 5.15°(d While @ splytionyof @B 11§-W.4095- 3 8- i) 71:pmal), is sdrydiowsi DENGY, 158810 Wak (m,
46H). Exampied? STileZmddndkelfa OdpRBZ0M-acDdnannany ANOSRLIdBEt0AC = 65:35) indicated the

6-0-Trity1-1,2,3 4-tetra-0-benzZ¥I-a—D-mannopyranose (5 g, 6.0 mmol), was dissolved in MeOH

H2S04 (cOREY B S YLIFTHaE- cakBfufy drdte, SHARPIRIES ORI 8 iRd Putifisdrbtetiseranlien
ovemigrln. Trersaltiaph w@@dmmr@d, i@ﬁéﬁiéﬁt—‘éﬁﬁéﬁﬂh(m ﬁ&ké@:@lﬂ@z@%@gﬁ%witfo%@ﬁ@d%)@,nﬂﬁdﬁ@:e
organic layer was separat shed with brine (80 ml), followed by NaHCQ3 (sat.), The solution
was dried 6&%2@%%}%%%6%%% m‘%z@ﬁ/g RSP B QA A 71 & WAL R 20 LiA column
chromatogvaphy 8oy ad excl Wirket S O0tBONEX 0 200 fishblsFSagtefithgowhite 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 (B-Oitlestanyb. 63 (6-1¢tra O Den - 6HI bR Heichnbby I B-233- B8 6-h3:8-Beb@o)-beb-3),

6.02 (dd, | = 14,5 7 10,0, H-4),5.89 (dd, 1121 =18 123 = 3.1, H-2), 4.25 (ddd, 1H,
H-5), 3.901;113&7]'%15}' mféﬁ?gﬁ% \%}é’g%ot§?o4§’§%‘f3(g"1 A‘ﬂi%“@éf@&f%%@é?z,s 4.6-Tetra-O-b
enzoyl-a-Dyglycopyia NSl BUFORVIR0OVate 53 (128 me, 0.0757 mmol) and 3p-cholestanol (59 me,

0.151 mmol, 2 eg) in anhydrous DCM (2 mL) was added freshly activated, powdered molecular



(1-,4)-2,3,6-tri-O-benzoyl-D-glucopyranosyl trichloroacetimidate (114) Maltotriose perbenzoate (400
mg) was dissolved in TI-IF (3 mL) at O C. A saturated solution of NH3 in MeOH (6 niL) was added and
the solution wag, sti C for 4 hours. The solution was diluted with DCM, washed with cold 0.5 M
HC1, then wa?k%%ﬂ“%%%‘é before the solvent was evaporated. The crudew’p% u[c]:%o\?v%os%ﬁﬁfied using
column chromatography (Si02: 10-50% EtOAc/Hexanc) to yield 211 mg of the pure hemiacetal which
was taken up in dry DCM with molecular sieves, potazsium 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 SOLY@J&%\@?%%&%Q- The frkde Rreductuas punfisd 4SNP IR QMBleasaphy 13102
Hexane to 50% EtOAC/Hexane) to yield 149.2 mg of the white solid product (36 %, two steps) which

was reactétBr (mRelOidsmen @rBYSEas i B5M{0. 15 mL) was added dropwise at 0 °C. The mixture was

2,3 4, 6-TelgQbanrayksProlneanyranaseilad dng BET AR Bz -Bralueapyranpeddes4)-2.3,
6-tri-O-benzoyu-glucopyranosyl-(1-),6)-1,2,3,4-tetra-0-benzoyl-D-mannopyranose 115%L
TrichloroacatnfieiEe Yas @ rogRHdl CASSSHIH 2f Lo puatied B eiice orHEREBmRtREEr I (X Yequiv.,
200 mg, 3¥mpaaliandintolcsunnsitvewese @oen,ups03DC0B sturesl A0 6d#0) 30 givesikefore

TMSOTf (1.1 equiv., 68.2 mg, 56 gL in 600 AL DCM dded dropwise slowly, T ixt as
stirred at O ?8%‘36?f‘?iﬁ%?@%%éfé%%ﬁ“g(?l%L‘Rﬁaﬁs%)‘vﬁm@@%eﬁgmﬁwg&ﬁ 52?1’51 e Solvent
was evapoBaied.t yi dithiel Ekudiaapradiet] Whicdhavasaparified, B1AELI 69 (ddramatBlg raphy = $02:
Hexane to ﬁ{g% Et%/ﬁgxgﬁ}ghtg%iej%gj%gﬁ MRg 9f2th§3\{vgi§eosg)&clll Egc}l{ugtl@?)}%x‘q \Agtgg aylaquacted
on without further characterisation. 2,3 .4, -Tetra 5%Benzo I'-é-D-g(]%Jc(oioyrain’ osix’- 1-+4)-2.3,6-tri-0-b
enzoyl-a-Dlrgq@awybaﬁb%&}(i’mm@s@z€-€ﬁ90%’er?zo%%(%|dﬁy*bpx}vaw-man= 1.5, HIY), 5.26 (dd, 1H,
asyl-(1-)6):2y3:fabkinc-Benzayl--mannapyr anogyd HXhoreacetimigaie (1,1658Wa (m, 11H), 3.62
2009/049370P S =67 - benzoatc 11 .8, mg) was dissolved.i ridipe (4.5
triL). Dime w:ﬁ#ﬁé%g ?%‘E{;S)Q]é’rﬁgiﬁoe‘t% %s&é‘ﬁ%f’g%‘.y}l)hgééﬁt%glr#&t@r% %bgﬁs‘“’ssf?f?}’é‘([flg?srogo?n?

temperatur@foPH, hdur$. DOwiaterthi-as d8ed(@ndthe 5ol6tonchelskenyivitnriteSHZS OH5%) (x

2), brine angdNaH&RB1SR0)s T heeltiorswas dfied (Na2SO4) and the solvent was evaporated. The
crude laemiacetal was taken up in dry DCM with molecular sieves, potassium carbonate (600 mg) and

caesium caheiairiaN Bolnlhm iR AE-SeRles i thiupFiaredichlorgpgsionitrile (200 ul) was

added. The mixture was stirred at room temperature for 4 hours. The mixture was filtered and the
solvent evAPHFRERTPMSIER /A& product was purified using column chromatography (S102: Hexane to

60% EtOAc/Hexane) to yield the product as a white solid (153.9 mg, 48 % over two steps) which was
reacted OnWﬁl‘%mqﬂ% éﬁ éﬂ%m&té}rwoﬁ{mol) was deacetylated according to the general procédure to

3'-Cholestajiyé2 361 elis 8s palkz@leot-higliseapydatiesy- (h-the cxiGit-0-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 (117pTdnhliesaaneipjdatethe0-ibdidumalféhatowinn shoipsiameb (i3 Bga2,4H88 mg)-and
molecular sieyes were taken up:-in dry DCM under Ar.. The splytion was stirred at Q C for 15 minutes
pefore TMSETL FHORT- S P SO G A At SR U CAITR was allowed to st
for 90 minutemateyCanbsigthiA@mine (20 glL) was added and the solvent was evaporated. The crude

product was purified by column chromatography (Si02: Hexane to 40% EtOAc/Hexane; loaded with
toluene) toThelebdtchomgiaf(fde wasitkssulddoroahipiddd )R (1 B MR, (300M B2; D8 énsle0-6.94

(m, 65H, A{%ﬁé-%‘% %9%'%1?3}2§%G7§>éx3ﬁ5y:d90¥ylﬁﬁ%§m>5$§sﬁgﬂ il el thRiens #7064 Inic . ©-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-4 1V,H-4Ii)‘,1@. 4@({@: lj_qq’s ﬂ}?ﬁlg%,miqﬂ,f%éﬂﬂﬁﬁﬂfi@,'l The mixture was stirred at 60 °C o/n
(18 h) and cooled to 0 °C. 5 M NaOH was added until pH >10. EtOH (6 mL) was added and the
mixture stirred at 0 °C for 20 min. 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® dialysis cassette (2000 MWCQ, 0.5-3.0 mL capacity). The flask was
rinsed with water (2 x 0.5 mL) and the washings were also loaded into the cassette. E[Dialysis was

carried out in 10 L of purified water at room temperature for 4 h. The water was changed (10 L)



=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, J2,1 = 3.8, J2,3 = 10.0, H-2111), 4.76 (dd, 1H, H-6111), 4.73 (d. 1H, Jt.2 = 1.8,
Fl-11), 4.71 (d, I A Gobg» 11-111), 4.53 (dd. 111,11-611), 4.48-4.41 (m, -6" H-611),
4.324.16 (m, 6H, H-glx‘}?‘(’Hzén, H-51, H-411, H-4111, H-61v), 4.114.03 (m, Eéj”%%@a’*@?lé V), 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= 1.8CH3), 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-glucopyranosyl-(1-4)-13-n-gluco yranosyl(1-).6)-a-D-mannopyranoside
(118) Glycasidgill(s(@0ssi@s: disgolredin MRAHIHE.L dhahiadMe (29RaniafRR 1dMmplitan) was

added and the solution was stirred at room temperature overnég t. The mixture was neutralized with

acidic resif4iePti@soliicHatirse Bropk ion BafEmNsBIdpeRaetd/ 1A theRPREABRE Broduct
which was drityfiatedatitle BtoAerane shegolvendecane i pBEMAbessold wasHilied updaryasygm to
yield a quantitativ unt of th ite soljd pr t yyhich reacted on.wj tf r purification
vield 2 auantialye g She WS SOISPRR S el 1425 735 R Rt TR
2,3,4,6-tetrdlD-shoflostanid)g (it s b syiqest) X 3{ontr-O- ddIf ¢ tyholestanyl-CHs), 0.65 (s, 3H,
glucopyrangsykedy2éis 3, 3 gt Qs uinkds; g byegpyranosyl-(1->6)-2,3,4-tri-O-sulfo-cc-Dmaunopyra
noside, tridecasodium salt (119) Polyol 118 (72.8 mg, 70.2 Arno') was dissolved in DMF (0.02 M, 3.5

mL). 503-%&Mﬁe@f%MQ&&(}A%%&%@%M@%@Q&%@% %UE?Q?Q%?-Q 2l600i-6-

overnight, The solution was cooled to 0 C and neutralized with 5M NaOH (2. equw./Sbé.pyridine,
1.15 mL). PeBzarkERMARR AR SR (o> 8 g S fbsBrh e rmerermrasesideporated and
dialysed (2000 MWCO cartridge, Pierce) against purified water (5 L, water changes every 12 hours)
for 24 hourk® Phe S6RRiSH ek easatiidstans telkdnig ihiatemBrforanBeiryigopioeareh @ prep C18
RP-HPLC gystemdd?ote fSaasatienimein walanovey 24nindias) i Was psegeteddatasine the
purity of each fraé:éjon collected after HPLC C%urification. ?reatez[sthan 90% ,puritiy fractions were

combined SR OPHML B0 HIE T STt TshahRics diid{ 25 1849 9NIR 3064V i, D20)
6: 5.70 (d, 4.6l shyzhel, 3.5, 3y 1), Antb@rehs THE M (D)1 Hid6) Was Aitied despdrlye B 03@. O fhixehid) w3ds88 (M,

1H, CHO), 2.00:0.70,(m, 3111), d,3H, Jr- 6.4, CH3), 0,89 (d, 3H, J= 3)..0.86 H,
CH3), 0. 865{1&1’?&'312 %:8]?%{ ﬁ%ﬁ%%&lﬁﬁﬁ] (tr}ﬁ gj)mglem?n of the(reacnon. Et:_ll\? { 1%'0_| H}J) was a(gde%.

The mixture was evaporated onto silica gel and purified by silica column chromatography (2 x 14
cm, gradient elution with hexane-EtOAc 150:20, 150:30, 120:30, 120:40, 120:60 and 120:80) to
give the glycoside 57 as coloulrless gum (86 mg, 70%). 'H NMR (CDCls, 300 MHz) & 8.22-7.16
(m, 50H, Bz), 6.02 (dd or t, 1H, Jusayuaqan = 10.0, Juaanyusan = 9.5, H4M), 6.00 (dd or t, 1H,
Jrs-aa) = 10.0, Juspausq = 9.5, H4Y), 5.96 (dd or t, 1H, Jisauenaan = 10.0, Jusam-usam = 9.5,
H4™), 5,69 (dd, 1H, Jiwqemse = 3.2, Juapsza = 1.6, H2Y), 5.59 (dd, 1H, Juzam-Haan = 10.3,
Jmam-man = 3.2, H3M), 537 (d, 1H, Jnasea =2.4, HIM), 529 (dd, 1H, Jummam = 1.6,
-y = 2.4, H2"), 5.23 (dd, 18, Juigmanan = 1.6, H2™), 5.09 (d, 1H, Juamee = 1.6, H1Y),
4.94 (d, 1H, Juamseam = 1.6, HI™), 471 (dd, 1H, Jen=11.9, J=2.4, H6), 4.60 (dd, 1H,
J=11.9, J=24, H6), 4.58 (dd, 1H, H3), 4.50 (dd, 1H, J=4.8, H6), 4.38 (dd, 1H,
Juaamany = 3.2, H3Y), 4.34-4.22 (m, 3H), 4.14-3.94 (m, 3H), 3.91 (dt, 1H, Jeemn=9.5, J=6.4,
J=6.4, OCHy), 3.59 (dt, 1H, J=6.4, J=6.4, OCH,), 3.44 (t, 2H, J = 6.4, NCH,), 1.91 (quintet,
2H, J = 6.4, CHy). ' '

3-{4-(Cholestan-3B-yi-oxymethyl}-[1,2,3)triazol-1-yl} propyl 2,3.4,6-tetra-O-benzoyi-o-D-
mannopyranesyl-(1— 3)-2,4,6-tri-0U-benzoyl-c-p-mannopyranesyl-(1— 3}-2.4,6-tri-O-benzoyl-

o-D-mannopyranoside (58)



Example 26. 3-Azidopropy!
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-benzoy14g-psglypepyanoside (120) WO 2009/049370PCT/AII20081001.535 56, g/ﬂ\ﬁlgy;?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 pl), filtered, washed with water, dried
(Na2S04) and the solvent was evaporated to give thé%rude product. This was purified by column
chromatography (Si02: toluene to 5% EtOAc/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 (Mo BhhiAlke 6847(181 22100407 Tabh; BFQpkEh-3Lhy DRy éBlelad® (@3 3E8H 946D (2111,
13,2=10.2, ,13,4 = 10.2, H-31"5, 592E5c(1d IH, 13,2 = 9.9, J3,4= 8.2, Hsog 5.75'(d, 1H, J1,2 = 3.8,

H-1111), 5%‘%%9% i yansy-buipneb o8 ) (448 Wasaddedia spliions0s 8593 (O Min i 11,

H-21), 5.081dd., 1098415 8,02 & Fa80 ahicddtlon 492 4den :h@éorﬂéteG(]lMﬂ Rftep 203, 01X
H-611,11-0 4-?{1 ﬁ%e)ébHaélz -==7.5,11-15, 4.48-4,36 (rn, 5 H-5111, 15 H-41, 11-411, H- 115

4.23 (dd, 8™ ST S YU RS mt 2025 5 PR RGP I8t
CH2N3), 1ontb (asld;cZI-g,et}H@)p&:ﬁwabamﬂdrapml}nyhﬂ;ﬁpd;;ﬁategtaﬂbab@zuwM gradiepy shnasy i .
4)-2,3,6-trigQ:henzeyla: %@%W@&O@é@o( oAk 1RGN A iydleoR Qa'%&%%e L

Glycoside 120 (2 g, 1.23 ming!) was dlssolve in THF (10°in L) r|p eny phosp ine equw 66 mQ)
was addedandcEhrunsisaurewE siged2irooth R EERGTE.F300 NBIW UhddPAR SWﬁterl(@@ d¥pdiv., 665

uL) was addesi-andthe;selutionnnas shiceckpt 599%%415 MW, T heysolyent wasseyan gnd the
crude amine w ken up in DCM, Stearo%l chloride % uiv., 1. 18 , 1.25 ntL) was added oIIowed

by trlethyla%fn 1 Tequi> %%%@r BEH G Pandthds ‘Wa s BST ightEer T 1
temperaturié2'T;he Soldent\as/evapanaied God.thasrds @Botiumﬁ’l)nﬁad togt, COHy o, Ghrem a—tograp hy

(Si02: tolugpeat u tOAc, loaded to ield 1. 65 of the 121
(T2 A, 2 st%ﬂ 05%811\@ % JE‘M’H ““%Dg?:%)%ﬂ 6%%1%&?'5* ‘48 &1 é’g ﬁﬁ giﬁn&j VAT,
7.86 (m, zﬁﬁA;rjl 589 (#H iﬁrll 'Nrf: 78 191 22 ©GH: W 4 7R3 52, 6. 7. 106) (M 8868 oAANG 108, ({992 =
10.2, 33,4 740.8,./-83 1631983058 X dies &dd, 133 L M) 5576, O, J328%. ImtHim) JesFBcRePO 7%, 211,

H'31’H'41%n11,) 2?{%&92’)1,%.]994&.% :(rri'%iﬁ','gh%]rgétanyl), 0.90 (d, 3H, J = 6.8, cholestanyl-CHa), 0.87 (d, 3H,

J= 6.8, cholestanyl-CH3), 0.86 (d, 3H, J= 6.8, cholestanyl-CH3), 0.76 (s, 3H, cholestanyl-CHa),
0.64 (s, 3H, cholestany}-CHj).

3-{4-(Cholestan-3p-yl-oxymethyl)-[1,2,3]triazol-1-yl} propyl o-D-mannopyranosyl-(1—»3)-c-D-

mannopyranosyl-(1—3)-a-D-mannopyranoside (59)

The perbenzoate 58 (70 mg, 0.034] mmol) was dissolved in anhydrous THF (2 mL) and MeOH (2
mL). The mixture was treated with a solution of 11M NaOMe in MeOH (0.2 mL, 2.2 mmol).
After stirring at r.t for 2 days, the white suspension was neutralized by addition of AG50WXS8 resin
(H' form). The clear solution was separated from the resin by filtration. The resin was washed
with MeOH (3 x 2 mL). The combined filtrate and washings were evaporated to dryness and dried

in vacuum dessicator under P,0; o/n to give the polyol 59, used directly in the next step.

3-{4-(Cholestan-3p-yl-oxymethyl)-[1,2,3}triazol-1-yl}propy! 2,3,4,6-tetra-O-sodium sulfonato-
a-D-mannopyranoesyk-(1-3)-2,4,6-tri-O-sodium sulfonato-a-D-mannopyranosyl-(1—+3)-3,4,6-

tri-O-sodium sulfonato-a-D-mannopyranoeside (60)

The polyol 59 was dissolved in anhydrous DMF (1.7 mL, 0.02 M). SO;.pyridine complex (163
mg, 1.023 mmol, 3 eq per hydroxyl, freshly washed with water, toluene, EtOH, DCM and dried



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 (% -6115, 4.04 (ddd, 1H, 11-51), 3.92 (m, 1H, CH20), 3.57 (m, 1H, CH20), 3.27
(m, IH, CH2N), g’iﬁ%@fﬁ&wzm, 2.11 (t, 2H, CH2CO0), 1.72 (at, 2H, CH2) T BA (AI0SH)1%5312),
1.30-1.24 (m, 28H, 14 x CH2), 0,88 (t, 3H, CH3). WO 2009/049370PCT./AE-2008/001535 -7 O -
3-Stearamidopropyl ac-D-glueopyranosyl41.- 4)-ce-R<glueopyranosyl-(1-. 4)-ft-liglueopyranoside (122)
Glycoside 121 (1.61 g, 861 gmol) was dissolved in Me01-11C1IF 1:1 (40 mL). NaOMe (1 nth of a 6M
solution) was added and the solution was stirred at room temperature for 48 hrs. The mixture was
neutralized il i resin, and e spluten fitered peforede solveny was evaneraled loyield ne
white solid produczt Wwhich was triturate WI£[)h EitOA?c and the solvent ffevg\gsnfelg g\’f}? ﬁees(gng%%‘é dried
under vaclans eeojid|e 65 myMiNpeivivike addiid probipidt(90 BH0OFhienivawzeadted ol Withotuerther

purification Isgtion.3-St | g < -0- -ty-D-ql Yranosyl-(1-0
AERINRL ol e A e e

(123) PolyditPFe(nd ) ard sudissaivy wakakssbivadn Dera@ezsaiution was|lyadganpinriales®
equiv./OH, 712G B0 InkS grwasinecdadaneihe spitibiom HkesOat 60:0@ver0ighisd he.s0lutipn was

cooled to 0 C.and,neutralized with 5M.Na iv./S03.pyridine, 4.4 The mixtyre was cooled at
50, for o T S S e e P, o R B B e ittt 2
large roundthdrtdrmedeii@siialitis astetted2apd MEE Anel Bial/sddc@acity M \WiE Dscavtaivicper @i et é)

again_s_t pu rlfﬁg i Silwaeniaining: rﬁ‘iyl'ﬁM %@M@g@ﬁzg bﬁ)h‘ﬁﬁ'd—ﬁ})@sm%ﬂﬂéed
lyophilized tosglve the product as a yellow sohdg&)?? mg, 40%). H NMR (D20, 400 MEIz) 5 5.69 (d, 1H,

42 = 3.4, H1§ 5&1anetierday. - The slighfy yekpw soluenowmgs Zempvedgientyephilizador @ine the,
%12(0), ?;.gérédu@teme;@m%u@@auewggaﬁ% &gﬂf&ix)éfgw 5 ,?@)m{%y@(mgiu; §H2),
. m, , ) -1, , , . t, -1, xample .
2,3,4,6-Tet%?6ﬂﬁzirgz%3§/ﬁé-igg|Z1€o%p%$|a%]%3ﬁ>(ig‘if-?%@ztﬁ%-ﬁ%%bl5%’36-(“ s, 1H), 4.72 (m, 1H),
glueopyrans§H 28043, 223161t12-0r-len 204/ CH2) g lLEDOY A rtos \AH(H - 2hbledrdnGHrieOrh ed zaiy|-D=gint,

eopyran osyirie imidat traQs r 2.4 g) was dissolved in
pyridine (45?%1323g%?@?%fr?etﬁflé%ﬁ%%&éé&% %Ogg%%g%@rﬁ%?\%gééded and the solution was

stied at 1qgyRJRAAIANIE % I1BUIS 115 BUNRBARRAPA OO GRE YL MO and the

resulting precipitate was filtered and washed with being dried. The crude product was
purified usiggetrAResKIo! 214b3/D4 987 0RCTEAHR OOSOTDSEBIBY = thréialdybaistnp{SBORYBEUE0%
EtOAc/HexghfbiR vialt&¢g19 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-adaadickhesanixioreavas sl wam) tthwapate (&@wm@&e&q@aﬂé%m%&ﬁ@fﬁﬁyrS-

The solution was éit red and the solyent evaporated. The crude product (7.2 g, was reacted on

without furtR&P BLYific &S ugPrbﬂgéfé Lo BYRSD TGy Was added drop-wise at 0 °C, stirred for 4
2,3,4.6-tetra-43-H €020y liefog R bpy ran 08y THE rpdd+idy B \6atrh€) bandeykatieg Taecpiidnnd ye(d-A44)-2,3,

6-tri-O-benzoyl-asfy-elN GRRYI AP BSY 4a b 2635l Q RENARUGE A UMERMEABY HSIR L 48) meon
(10 mL) at 0 °C and stirring continued for 2 h at r.t. The solution was co-evaporated with toluene (3

x 30 mL) to give the peracetate 61°° as white solid (920 mg, 97 %).

2,3,4,6-tetra-0-acetyi-a—D-giucopyranosyl—(1—->4)—2,3,6~tr§-O-acety}-a-l)-glucopyranosyE-
(1—>4)-2,3,6-tri-0-acetyl-o-D-glucopyranosyl-(1-—>4)-2,3,6-tri-0-acetyl-o-D-glucopyranosyl

trichloreacetimidate (62)

To a solution of ethylenediamine (1.66 mmol, 0.11 mL} in dry THF (15 mL), glacial acetic acid
(0.90 mmol, 0.053 mL) 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 mmol)

was added at 0 °C and the mixture was stirred 2 h at r.t. TLC (toluene / EtOAc, 1:2) then showed



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. TMSOTT (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 (3%6) abYPHitteed, washed with water, dried (Na2S04) and the sg%?wgg“@%ﬁorated to
give the crude product. This was purified by column chromatography (Si02: toluene to 24:3 toluene:
EtOAc, 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, IIl, H-3), 5,87
(dd, HI, H-3), 5.76 (d, 1H, .71,2 = 3.7, H-1lv), 5.71-5.64 (m, 3H, H-1, H-31, HA"), 5.60 (d, 1H, 11,2

=3.7, H-1), -2 =2, H-2]v), | : 2H, - .01 (dd,.IH, 11-6), 4.85 (dd, IH,
6y 0705 o T o % e i 52 SRt S o Pl Wk e
7H, 3 x HAMSSKy RS2t ppymericoniiire 1 The-peytiarosasierytralized by1adgreacatic Beid CHEONID. 80¥m, 1H,
CH20), 3-1\9i§€1§2ﬂéac(ﬁl_ﬂﬁl\&, 1?1134&%25};1%' . 430?[3?@6&?%(?@}3&5995/ hir, %e residue was dissio(lzed in
2,3,4,6-tetra-O-benzoyi-a-n-glucopyranosyl-(1-. 4)-2,3,6-tri-Q-benzoyia-D-giucopyranosyl-(1-
4)-2,3,6-tri%&%%9§§-’&-%—&i%ﬁg‘8§wgﬂ8%&9“- %ﬁﬁﬁz?ﬁ%tm&éﬁ?o@ib-ﬁ@mdb PaRbidERe 58
Glycosigie m,(&wmzsmmmbeme@immmd o g&ﬁﬂ\ﬁ(e?}lemla):emphewlph@ﬁmﬂﬂaiv?/ mtng/BO
247 mg) w e ( e r u ety !

equiv., 169@%%?2% %gggﬁqﬁ%’gﬁ?oﬁ%{vﬁggﬁﬁe%ﬁ%ﬂéﬁ@i@é@%e&%{gve&t vga%% g0
evaporated@MDtRRACFBPR3GFaniELS (AI849 ad-ir 5@%@@@&%&%%& (et cirring LPHLy e
2009/04937DR&: DA HIZORBIAR 833 pufdicwds addrehdoifwved by sthylaminedRaquiedal tiky and

the solution W§Es stirred for 3 d@Ty%? at gom temperature. The solvent was evaporated and the crude
r

product purfigd By c SRRSO &t Sy rapky 8. i derEe o™ S P TttRiBI e NG, atebiamed fSiuene)
to yield 403hig BifiepotederallgTomnyes (35 The2-stapsnd whNMRI(EA0 MbizoGDGIR)RA 8:@bd705 (M,
35H, Ar), 6,g94dd, 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),

Cholestanyl 2,3,4,6-tetra-0-acetyl-o-D-glucopyranosyl-(1—>4)-2,3,6-tri-O-acetyl-o-D-
glucopyranosyl-(1-—4)-2,3,6-tri-O-acetyl-o-D-glucopyranosyl-(1—4)-2,3,6-tri-O-acetyl-p-b-
glucopyranoside (63)

The trichloroacetimidate 62 (300 mg, 0.221 mmol), 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-triflate
in dry DCM (0.5 eq., 0.4 M, 0.275 mL, 0.11 mmol,) was added dropwise at 0 °C. After 30 min 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 Et;N (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
EtOAc (3 x 25 mL). Both organic phases were washed separately with satd. NaHCO;-solution (3 x
25 mL) and brine (25 mL). Aqueous extracts were combined and re-extracted with EtOAc (3 x 30
mL), washed with brine (30 mL), combined with the other organic extracts, dried (Na,SO,4) 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 : EtOAc 3:2 = 1:1 = 1:2 — EtOAc, containing 0.2 %
Et3N (v/v)). The purification resulted in the desired B-linked glycoside 63 in fraction A as a white
foam (81 mg, 23 %) and fraction B containing 77% partially deacetylated o-linked glycoside and
23 % partially deacetylated B-linked glycoside (118 mg). 'H NMR (CDCls, 400 MHz) § 5.24-5.45
(m, 7H, 3 x HL,4 x H3), 5.08 (t, 3H, Jusus = Juans 9.80, H4™) 4.86 (dd, 1H, Jupz =4.1,



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 - 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“gi% %oéo 0 111,11-6), 4.02 (ddd, 1H, H-51), 3.91 (m, 1H, CHZP \ ?(ﬁg/}r)n% 111,
CH20), 3.28 (m. 1H. CH2R), 3.13 (m, 1H, CH2N), 2.13 (M, 2H, CH2C0), 1.76 1 &8 TP A ERD),
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). NaOMe (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 filtere r t pprated i white soljd, pyoduct
hich was URFatel Wi EDAG e S st S by TR ol e Bt et im o
yield 159 mgd6xha.§6ia lséiid phobuct (yudhtitativéiwhich Helks Fedttetién WitHai, firfite fpulification

or charactesiztion, SpRICarATHORDIORYI 213, G-fesra 0,silia-go Dy gleomyranosy b 39m, 13
4)-2.3,6-tri-O-sulfo-rx-Dglocopyranosyl-(1-. 4@2,3,6-tr|-O-squo-fe-D- lucopyranosyl-(1-
HhnbB e

2)-23,6-tri-SulteHBGIiEp SoBii Sal128) oo Igenlssamy S mg0 861 Ghndiwas
dissolved in DA, ARy BAHILY. SO |YFielive=(8 6 qubldsiy 6c31mnools 10 1), wasiadesd@ag the

solution sti{)r%g gtﬁg ove ni%h&%?e solution was cooled to 0 C and neutralized with 5M NaOH (3

equiv./S03.pyridihe, i %n %n hé miixture was cooled at -20 C for one hour. The supernatant was

decanted iscarded. The precipitate was transferred to a large round-pottomed flask with water,
evaporate?j';g!réjjgl 8?5%/35’]@% ((ZB'&@’ WR%@B%F@H@%&%P@&:%?@EW ﬁ%#fl’é@iﬁé?é@(g@y&gﬁ?g?mng 1 ad,
1.7 M NRIHC®8)far-giddupyranddide W4 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 &FhSperacktdty, 6 25 ong, H),04 2 Aptdil }ab G delyThtdd Hetdr&irdbiet 89 femeiByodeOir(deld,
111, CH20), 375,(ddy JHFH2D). 3133 (2K 356 . 2.28 (1,211 .1=7.4, C11200), 1.87 (in,
2H, CH2), %‘.62 (m, gu,}’%’;Hz R AR Cr%)québﬁ(t%ﬁ% X xaﬁtrhn%lé’%?%gﬁq uty!
2-(cholestaihaaglessatee ity 199)stholestanol (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 terdbrhalgeanyl AduidetertBeoginmoimbapatete-15onmpyRnoehdnonkd.atided drop-wise
and the mixtia W eaRBARALKSEHIENE LRSI MBI A I & TR URRG{ 3Bk asadded and the

solution was washed with brine (50 mL). The aqueous phase was extracted with toluene (30 rriL)
before all CHSARYFHSE (hrarB-dohtified:sadsum nifroata) BhetneoBrroantidy 48Drated. The crude
product was purified using column chromatography (Si02, Hexane:EtOAc, 200:1 to 200:20) to yield the
white solid Bﬁ%d@é‘(({b%&s(%? 7690 Rdemal vremliseabrdvip Are BRE3(%3 38 fODND ERdEYesBIZ0 (m,
1H, CHO), %a8ile8 &f2l @ed$8).pldbis cOrp BB Lr89 bdedbbrdorbakolpii3Ne QR (dadiidd dmd2ed

aC ; 33’()1 306;3%9&1?3%% dite R R & R SG Bl G (S REsaNE yioxyacetc
neutralized by adding ice-cold aqueous NaOH solution (5 M, 2.1 eq/ SOs, 0.752 mL, 3.76 mmol) 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 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®
cassette (2000 MWCQ, 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
NH/HCO; (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 65 as a white fluffy powder (97 mg, 89 %). 'H NMR (400
MHz, DyO) 6 5.72 (d, | H, Juw2=3.3, 1H1), 569 (d, 1 H, Jurm = 3.6, HI1), 559 (d, 1H,
Juim = 3.6, H1), 5.10 (d, 1H, Juru = 4.8, H1Y, 4.19-5.02 (m, 23H, 4 x H2, 4 x H3, 4 x H-4, 3 x

HS, 8 x H6), 4.14 (m, 1H, H5"), 3.85 (m, 1 H, H-3 Chol.), 0.63-2.06 (m, 33 H, 12 CH,, 9 CH), 0.95



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“;ge r{()e9§(i)gu3e70purified using a short silica plug (Si02: DCM to 100:5 DCM:MeOH) before
being recrystalliz&d oM hexane to yield 439 mg of the white solid product (b HRHEPIHED 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-(s3 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-glucopyranosyl isothiocyanate (131) WO 2009/049370PCI/AU2008/001535

_ 74 _Bromide84(1.8 g, 1. M KS 3 equiv., 32 lecular siev, d _BuaNI (cat.)
were takenlz%’pgllrgﬁy gi%téhrélt%ﬁgaq gr%% éﬁ’rgdgg% Iii%ﬂ%/v‘fem%ﬁ. {gs%‘g%,él%@g)g%%:@ma éd}\‘ andthe
residue takePlgpanybENahd WasHacbatesmmi+EB8(9at!) (hSfdretvddsiandlielNa2S04) and the

solvent was evaporated. The crude product was purified using column chromatography (Si02:Hexane
to 35% Et0RxImeiahe Adsbedetitiidiersny]-oBighacept3gussyhd vhiel Sofidrp@deorbooR-1H NM:R.
(400 MHz, - 823-1,.425( Ir' S Ld =196, 134 = 2.6..H-311), 5.96 (dd,
1H, J3,2 = g% ‘5?4 E%%ﬁ%?,ﬁz’g%ﬁd% ﬁ%ﬁ%i%.%iwl 1]%‘3%?71315%} %%?Q%H?eﬁk-&s? 11-4111),
5.65 (d, IH PADZOyIB-giuqopyyaBose @fd, 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, 1I-211), 5.00 (dd, 111,
11-6/), 4.7 PSR kR &1 yarhdizedsconiaining 0178 1o MeheieuRess. o)y, 1534, mmef) 1and BYAP
11-41, H-4175 high Mlak) dibs30€ddn Ittty Ipir@didd J34 .thi (ded, at D153 2-8oltion of benzoyl chloride (94.7

2-(Cholestan-3-ylox etamido 2,3,4.6-tetra-Q-beyzoyl-a-n-glueopyranosyl-(1-.

4)-2,3,6-tre - Oé’nglo}é? -B-alﬁlcgbey anps)ymf-a%i-eé?% 8%%—18-%%15%y ?%T‘Bi?g%%%p%}r%ggfdle(;(}h%e
Isothloc_:yarfatéﬁ!}!sw(@.ﬁ‘g?nsll%i@m(ﬂ%}m Mf(@lﬁb@&aﬂ}%dky%@eﬂ(ﬁmdgl@@(lmgdnﬁgﬁ 315 Firol)
were dissolygdi tIMEnSAArbiEY WIRRYIRRING (29 Yas addad: %ﬂokbesﬁ%ﬂt'@ﬂmlﬁ@t%d at

room temperature for 4 days. The solvent was evaporated and the residue purified by column

chromatogriprip{eton ¥ &9 1054, EYeRERoNiEh &1 §oEiHmBSEcATBratithsoltie $bIid PRorict
(58%). 1H W@Q@Nﬂ%; 5:9@13914%:&@3/‘&69%5(@ 55%)&"36 %&Q(ﬁgs éﬁhs@@ﬁs@r@%ﬁ{;g@t%&ﬁ’z =
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)EEM% (@ "1 20 1Ly combined iy Shesaain peaie gatract oyashed with hring (5 mE,) 5d6i94(d, 1H,
= 4.1, H-1"[Na,S0/ddilttkd dnd—cBibehtFa@bitHrkdub. 2 T¢O0mbe kdodt oHHe ldodnztitOpddas) the 24
(dd, 1H, 12,1 =95, 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° X80 % WLty %‘(“1‘1"-%‘?%’75%’(%‘6": &% ﬁ]-%)bzl.%’é‘-‘ﬁ?é% G 83 A4RiEPT AT Y018 411,
2 x H-6), 4 gglddddixRretftihenkdBatedichalibhlizbs5ddh 3108 fhcklibhly, bEied REn 367B L ThtHeGH20),
311 (M, It U SR AL ATAS0CH 0 PR i 1) 3 4 3H.
1=6.8. CH3), 0.77 (s, 3E. CH3), 0.64 (s, 311, CH3). 2-(Cholestan-3-yioxy)acetamido
a-D-glueopiftaiBRYft 0 2)sebimugafustph gsh sy 5-5 Amamrgrrtinaehyafidoleas) sipdng with a
iolo?ll (6)54N9%é%@gt/gﬁ%ﬂal_ﬁ@?éogh%ﬁ%e?&-)ﬁmidﬁld%ﬂlﬁ%gdm%e%z%_Qm@Ql‘!!%l@i%ﬁcl%ﬁgn& MO THF

; a a olution) was added an olytion was stirred at room temperature
for 24 hrs. M:g‘e gn(”)l?l)l( urev\(/)vggl%sgfj r%ﬁ?%%ﬁfﬁ%%ﬁ%%ﬁﬂ iﬁ? t %Mﬂgncﬂﬁ@fgﬂ BEiorReARSBI RNt
was evapofeeibte yfemtmemw sulﬁxdxpmmjwbwrﬁomm&trimmamdmﬁhrﬁ@m and thizdalvhigh-
decanted (x3uhiecSAlf WRHHHSHINA AU WIIGHRIYs\er e of s tite,sAld AdUCL (1G10)

i Q‘éig
which was reacted on without further purification or characterisation. 2-(Chofxestan-3-y%xy acetamido
2,3,4,6-tetraR0 syTHD- tEDMNY e shRvantsspresenca pa 3mmpassuireEe (egRicopy Famed full ([genzoylation

4)-2,3,6-tri-@guter kit garianosies, decasediomneal EBOFYPVRlAR3 C3 9. 12 6 gmeb was
dissolved in DMF é0.04 M, 4.4 ml.). Sogéﬁ)gndlne (3 equiv./OH, 5.3 nunol, 838 mg) was added and the

solution stiffél 8£60% efiips. The s Wik Bdtetfto-buo-anamiéiAralivedavith EM-NEOM (3
equiv./S03 pyridide LI hamixiure WA goalgd 819,20 )far.anaiboun, Thg sypermamnt was feanted
and discar T cipitate was transf large r -hottomed flask with yater,ev. rated
and dialyse (2000 TAVED AL ie. Pleros) hoAs o ch e WAtBr o o Sortating e L7 11
N11414COS¥ o5 7 2Hholins)-Mne~<bhutigh Was iy 6hHilz etaegivedhe I Od 6 6049, al Yo Homn solid-@.05 mg,
79 %). 1EINMRS(B2A000Vilt?), 6- 364 RHiYY) 2528 @iatHr ), 2%, (614 thdf & 395'2) 543235 (d,

1H, J,,2=7.3, H-11), 5.06-4.06 (7m, 20H), 348 (m, 1FL CHO), 2.07-0.68 (m, 46H).
(m, 15H,"3 x H4 at 4.70, 4.52"and 4.40 ppm, respectively, and 4 x H5 and 8 x H6). Note:



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), follow‘%% 93/ (}8-crown-6 (104 mg). The mixture was stirred at room temtperature overnight.
The organic layePWwas washed with brine and dried (Na2S04) before the soN&EMtATELE04EBfated. The
residue was recrystallized from hot MeOH to yield the pure product as a colourless crystalline solid
(1.42 g, 80% yield). 11-INMR (400 MHz, CDC13) 6868 (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, | = 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)-propan 6) 3-(Cholestan-3-yloxy)pr. jtrile 135 (442 mq, |
runol) wac e B R R e ot e
(200 pL). Piatinigdh biidednyolrai®-46:mg) wasadelad. 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 N&HGO3watF-trm oy ofhglorganiephabél wed-sSfartitctrndopiastedivitptatEd3 (sat.)
(30 mL), fo d o]ula=N{ ef ' ied {Na2804) and{h nt pvaporated to yield
the white féﬁ%@%ﬁ%ﬁ%&%&k r(gg: egﬁgg\/ﬁ'ﬁggf %éﬁﬁé?%éi%ggoﬁeoﬁrg 1é\ﬁa%té%terization.
1-[(CholestlHe3RyERABTLAIE9 (8712 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-(CholestdiSRAO&)TBrE AA-108 8 At 3B (mehmiey dissokaden sirteMeRen nthyn 1@othibcyanate
131 (403 mghfRicbéripmnlHBamagend adiheosollipnwad&iirad aife@théemperature. ftkeIdaisa The

solvent was evaporated and the crude product purified usin I chr tography (Si02; toluene to
180:30 tolughe' feﬁﬁ% %og YiBlathe Lé%?e %ch Getag &Whi teers‘omgggom’ﬁ?g&}g).oi&gém(? 0'f¥Hz,
CDCI3) 8.28a5he® ¢nth 3G waar)(36:90( dal,. 11 lsgtd. NAHCQ=s418tiddH}, 6.89 fuld), brind 30, 24ri#d,4 r
2.8, H-31 1 bhan®) (M2t ithleg Py 60 L0 debhare 3fad btk 7! Sl Wliddedd®

J4,5=9.8, .-illi , 5.58 (d, 1H, ./, , , 9.28 gdd, IH,12,1=3.9,12,3=10.7, H-2111),
5.19 (dd, 1fjssphvgdirgchlorofarm @ gnl). shon Bigs (40 1, 3onmel); totrabutylammanigubrgmidg $128d, 1H,
H-6), 4.70 (agl, dtminhdd), £h6 fifanly 3Eartl-SRHCE8-(ORbH, (B156h14- dastddednd bhrdd 2{gdrdignac 2H),
3.50 (dd, 2H, CH2), 3. m,,1H, CUD), 1.98-0.56.(35H), 0.9Q (d, 31-1,1=.6.8, CH3), 0.87 (d, 3H, ir =
6.8, CF13)T‘5.§°6 % é&?’f(:sé‘%?’&ﬁ@f%%(g?o%ﬁﬁﬁtﬁi’f?%ﬂg éf‘sﬁ,"’éﬁé‘ﬁ‘.‘e i i dissofved
1-1(Cholest&n/8:-y 10 propstipdwith Dagiu € pyidni gy b4l- 0YadlCogs oy dih o 34-(d-A A)he aqueous
giueopyrangsidej. thiour ) JRi 137 (345 mg, 171 Ymop was dissalved in Me01-1./THF
e e o o R R e AR S P
temperaturecfes @4 Mihe dnixkNeabs) nad walicergratithinericorddin gnchtvbsola®drnvikieledrisdfore

the Solventa\évasy@uap%ﬁdé&vgv?t\ﬁﬁ% 900240493 OREoHAZRNBIR0ASRRE fn neYiRld 1g Whiterdalid

product which was triturate O0Ac and the solvent decanted (x3). The solid was dried upder

vacuum to {26 W My BeRe White?ddmy prddutt tRanfit@ilds- Whichiwas ikbtidwon %ﬁh]é@lrrtﬁﬂ rther

purificationsogoctaaracteyisatiento.1, Jus.ue 8.7, H3™), 5.84 (dd, 1H, Jipss = 9.9, Jroas = 8.2, H3M), 5.75 (4,
1H, Jurme =39, HI"), 5.67 (m, 2H, H3, H4™), 5.63 (d, 1H, Jurm = 4.1, HI™), 5.58 (d, 1H,
Jurm = 3.9, HIM), 526 (dd, 1H, Jum =4.1, Jupaz = 104, H2™), 520 (dd, 1H, Jurm = 8.4,
Sy =92, H2), 510 (dd, 1H, Jmws=10.1, H2™) 504 (dd, 1H, H2"), 4.98 (dd, 1H,
Juevns = 2.1, Jueonea = -12.0, H6b), 4.88 (d, 1H, Jurm = 8.4, H1), 4.82 (dd, 1H, Jueons = 1.7,
Jngotea = -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 HS).

4-(Cholestan-3B-yi-oxymethyl)[1,2,3]triazol-1-yl 2,3,4,6-tetra-O-benzoyl-a-D-glucopyranosyl-
(3—4)-2,3,6-tri-O-benzoyl-c-D-glucopyranosyl-(1—4)-2,3,6-tri-0- benzoyl-a-D-
glucopyranosyl-(1—>4)-2,3,6-tri-O-benzoyli-B-D-glucopyranoside (68)



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 s yol 138 (169 mg, 171 itmol) was dissolved in DMF%@. 4.4 nth).
S03.pyridine (gé%%\?;/gﬁ%gls num’, 816 mg) was added and the solution s |rF24[J;¥)%0 %’@ernight.
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 supernatantwas 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

soluton way egiizee AR AR YS! DSore bERSRNTeA PR RISR GIARP-HPLEgstem

(5% to 95 % acetonitiilé in Water over 20 minttes). CE was used to determine the purity 6f each

fraction colEBRdl atediftpived puAfaktiens. o MY thBHYBYE Buity frédtidds Wk rBbmbinedusaes
Iy0philizedstsh(giuﬁe shepsodyotas aowhite s@id Gﬁmlgm@ Z%’)iqb%wlﬁ (BRAM Iz sJRM) B: L8RS GM, 3H,
3 x4.98-3.14.(m, 2.04-0.72 (m,,50H), Example 30. 3'-Cholestan ) .

2 5,6 o R S AR (T ST A D b Syt g gzt b TLC
4)-2,3,6-tria@rbiHoti0eghucBisyhanbdysliowdd-(d qudriefitiameaction-vi8) 5h6 tpprardnse fibarmgicqoside,

ridecasodygysld She Wiaghiol 64 {AARRL HES SsREAIADCRM Pl B anddreativapiashed
and dried C%g{.r@tg‘;dme com Ig(xo'%l.m added and the mixture was stirred for 16 h at 60 C. The
t

reaction miX Holutiole fBFLOM MRS RBRIFaNZed DS ARy Tk didvaddiends NEOH
solution (5dvhab#t BdadtsOxeréncomBipaIliaastal it BYinthesuspeasian @ scliriad iehddtaiedll,
diluted witQ} wta}(t)e% (a]é?o@% and {onrc nérated irhvacg.la at ff C.O@\ lgﬁ%e é‘eélow Bov%/der wasfagorded,
which was éﬁ%sofve n wa?é:rn( L otad n“:lgof‘;iV sgﬁﬁifgn wﬁh’p 5 ﬁ'ﬁreos%ﬁuﬁ’g%%gsl%e?’%oapH
12.5 by additgra afudsagsoldtionSofrN adidnG-MED Arpfs) and:dialyzddl tagainshwaierdd 6 asing 4 x

Slide-A-Ly cassett MW - 155\‘%% h A 51 ialysi ai er{dl)was
continued g?%g%?'%%% d ?§v e?gé}yr{ﬁé%‘v%?g was C z;ftnﬁge *after eac %2 : g’s%vqe%f’a{g's? 1%ftr/ﬁwi)évogz) ’
2009/049374f fdL TH0gB/001588 18, Aduedds sBludariNtAHEDB:8 M,D.EMD) WA dddedHo the
water to sef,pk ~6G.016.5,. The desalted soliion was thendyophilizedto afford,a-mixiure ohmaily 65
and 140 which asgig:rifi(ﬁg on %%),;gep C18 RP-HPLC system (5% to 30 A acetonitrile in water over 20

minutes). CE dlto diterthing-th@h{fhitlForanen Fraktibh doteltéli-atdr B L blaifidtidh.
Greater thah.20s63gurie? fhactiohsddetélsombined. anH Nnphii éditol Hivéithes produckassa=svhits solid

o A A (DN P
2.3, HAI"), 5285480 4, 74,2 = 313, PHA.E'yc BLOO, (Héfd] (nH1H,513), 4.86-(cR). (obd 22"y A17R Jcks, (b,

H-3"5, 4-731(12'@1-%@?_1?,239)5,&-27.80( A HA B A 6448d o W (b-53 L1 @ D8i{Aldse I B3]V, et (dd,
1H, H-31), 4.4Q (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, 111, H-39v)B:2d-2 46 (Fhdestams - i) 0895 (FdcPHH /-89, £RORpaYIEAH-818, 4510%d, IH,
14-41"), 4.6Ho{ekdahylH; #5055 )s 3381 helestatyi-BEB1V), 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-Pentadecany!
2,3,4,6-tetiOhatsivir-Bpgytoapyanon|dz,(digzépiays elutighod fyrghurebel pefpastate (250 mg, 640

/Imo") in DCE (1 mL) w dded gpentagdecanol (220 mg, 960 umol). BF3.0(Et)2 (134 p.L, 1.1 mrnol)
was addeogéF}'nc l%ﬁ’éa;hol aﬁ'@?’tﬁf&%{%‘f% M 'l%ﬁfﬁéﬁﬁ?r‘és%\%%ght before pouring onto short plug of
silica and eluting with EtOA¢. The solvent was evaporated before the crude material was purified by
column ch &%@%&BW(%%&;Q&%%%%@%, &Lﬁ*ﬁ%ﬁ’%ﬁiﬂb@ﬁ%ﬁ@ﬂ%ﬁ.@%@ﬁ%% R YHexane
to 35% EtOATAdbxdrm) 10WyiedhelglipoosidéaQie as Mebie b, (LB90nng, 5096 )addekiNRs(GRE 3,
400 MH2) 8ol qe(dh 1,413 1:6%%ti%%)ﬂrﬁag}i'Tég%bo?lgt@cﬁ%gné]pﬁ&g%ﬁ?ggz rlsddi Pt 1,

/1,2= 8.0, "2,3 9.6, H-2), 4.52 (d, 1H, H 14, 15,6 6b=12.1, H-6b), 4.12 (dd,
1H, J5,6a £86°11:Bafodsee dd@MeinMeDE {bloViHE34E mB) Hrs13ddes-pae sivmg pmimed SogH
OCO)CH3) axéio@z%x(s, }6H‘h@ﬁﬁfidﬂ&)as?&ﬁt(ﬁiz%&lb?@@l%ﬁbaﬂg@%&f@dm@n%i&aﬁfg% J;@Qidno(-ﬁ%lﬁta@H ¢ g)
CH3), 0.87 , J.= 7.0, CH3). 8-Pentadecanyl D-glueopyrangside (142) The glycoside 141 (70 mg
was deaceﬁ/%?é%’ gicéot?d?ﬁal %%ﬁepgef?e?sp B 68et8i|r% ﬁbt’ %@“%Zﬁﬁ%ﬁﬁgm 560 g@ﬁéﬁ%ﬁ%aﬁié«g) as a
white solid:tigt auds-oeaaiastanwithout flkthesjdusiiicatipariffe¢haracterisation silicagel (15 x 1 cm,



WC 20091049370PCT/Al 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 gQlutiapstiseed at room temperature overnight. The solution V\@ﬁ]ﬁg&g{% &}83(; 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 prgguct 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(Ry, 4HMAA2-1EH0 L0, 524604 T6-QlifiRe @!d%@%k@g%@%liéﬁgﬁﬂygo@;o@mg%%
Growth Fa%%f.r Einding Agﬁy Binding affinities of compounds for the growth factors FGF-1, FGF-2
and VEGF é‘} %8‘&‘%&9 °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-hepafift oPeA S@antaiary Rethud Lérndgiaans Ia¢ 'ﬁ’gﬁéfﬁ%‘eaéﬂﬁbﬁﬁbsﬂgﬁfbamé?”adipic acid
dihydrazidgiaechdrsieyinabutges $tar @ s hiltn VEHGHABME DL RRlbbiRRH WeT] PSRparaebepntaining a
fixed conc;r\l?;r tign offp({,oteirslgﬁ{d varying concentrations of the ligand in buffer. Ligands binding to
FGF-1 and"VECE-Weie Ha-utietr Py S eeoByRae s (1 HEPES, pH 7.4, 150 M NaCl, 3.0 mM
EDTA and .OOS?A)i\g%()(g)ogso ?%% e 201 while binding.to FGE-2 was measured in H13S-EP buffer
containing 0°3 RKRAET. BridteeinecHs ) JanpiEolrst e AnimAiidd Bia Com YR dieshbr Staihedtability.
For each amshyrimix8{PepHidRECpuplek JGHRiog as;injedddt @bap 405 plimin Brad dék arel ativenbinding
response MegsHERA 01 SUTAGH R0 CIARIMANISYGLS ARt eles . ho e as

regenerated by injection of 40 !IL of 4M NaCl at 40 ML/min, followed by injection o pi 0 uf?er at

40 pL/min.by addpgdetlfnaurati BAOBralsen Gsiglthe B H v AIbatisH-so At mra (B peskeinang Kd
values detgsnioedagpreyiomsydpsaified s Wherericd yalues wers aeaawed waimticate ) the values
represent the average.of the dupli easurements. The.results are presented in Taple 1. WO
2009/0493“7‘613%@ %Eﬁeﬁb‘%%i’o?;@%?% ﬁPZB{a"rvéﬁ é}sséollr‘{ ﬁ‘u‘eb‘u‘fi S fs@éy‘&r‘? “ﬁﬁaemé‘%%?nsr?aﬁﬁ&"%c Wty of
heparanasettih hd desebtdenbyesetisupihd A efidingayeaafithes sabsteatef foa@EpAVIUX BOPS) BRE newly
formed redyging.disacshiaride @nmiqg@@mwﬁ%@ﬂ&yg&@eméaquhwt%%z.qE%Hlf»?&(;(\é%t'

(Auspep Pty Ltd, Melbaurne, Australia) a tggprod,uce a blue colour which can be measured with a
e

microplaterbatier LR FAT GAPIHL a5 8nCeaSPast INAIET tHdWatdy Tt stanidhoraesdfahhass
reduced, asiththedarfiaunicbi2disacchaliide paqoeerdaatothaioptical, dendity. ofiing seluditedarethoth

decreased The eizit I0pipien ARICH0ALMAIRNBIBLAG ASIIING KoM msasyamenLaf the

optical density (OD) over a range of inhibitor concentrations. ssays were carried out in 40 mM

sodium ac&thte Buffenpris. (Bomgola e HoMBYBA1ALMHBT M) BRa Vény Il toHehiatonsbf
inhibitor angl butfes so givergfinalvelume of 180 J1s were mixed in 2@.\9{%&(@!%@2@%@%@}{ RIE/REA,

Coming) pre-coated wit)h BSA. Purified recombinant human heparanase (2.55 nM) was then added to

start the addy*THé pldte: Wadinctidarb &%t 7 EHor 24ttt athdl Hhe AssHY s ppémbyradditiéhopwsT-1
solution (19Qgl).04 Blesgolpurvas deveiapesidy incsivatiansaf the platesiatRGCer 6@ rpin. The OD

was determined at 584 rim with a microplate reader (Fluost%r%and guantitated using a standard curve
constructe SRR Tt o L8 HS k- SR S I b Qe id s e ks spXldi or each compound was

evaluated and converted into a K.; gnhibition constant) using the expression IC50 [substrate] Km
Example 16. 2,3,4,6-tetra-0O-acetyl-o-D-glucopyranesyl-(1-—»4)-2,3,6-tri-O-acetyl-a-D-

glucopyranosyi-(1—4)-2,3,6-tri-O-acetyl-a-D-glucopyranosyl bromide (72)

Maltotriose peracetate (71)°° (200 mg, 207 pmol) was taken up in DCM (1 mL) and 33%
HB1/HOAc (0.7 mL) at 0 °C. The mixture was stirred at 0 °C for four hours. The solution was
diluted with DCM and washed with ice-water (x2), NaHCO; (sat.) (x2) and brine (x1), before
being dried (Na;SO4) and the solvent evaporated to yield the bromide 72 as white solid which was

reacted on without further purification or characterisation.



| + 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 Asse})y Endothelial cell culture  HUVEC cells were maintained and subcultured
according to stahQ&rd’céi*liture protocols essentially as described by Lonz& BHER¥ IS Rere
maintained in Lonza endothelial growth media (EGM) with recommended supplements and growth
factors (VEGF, FGF2, EFG, IGF, WO 2001049370PG1/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

Is at 2500 t 5000 cells/cm’. of vessel surf I copnt formed usl
vessels at 5509 éQeli_’naav%%%%ig oD Bl Tag rz%dg@fﬁ%}égﬁlﬁﬁ%éjﬁgcset%%glgglrr%g{’?ryefﬁg%é Folferation

haemocytométer an

studies waséiprdpardd-tstiigaEEpritzineoBsasyd geddA3icin 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. Foltetain@iécinialdotneasess wimmplpta maditure wiBtOged Svith only Nepalin emijtetmL).
CompoundgHpdefdavastigation uereeigRg UL TR Peyder slecksand diied P e M
stock solutions3a§1{i stor%d at -80 C. For ex erin?ent[{s‘i, con?po%)ends were su%sequenljtllIé dilllg%%li}?\ BM-2

y
medium (OB et wilts 29EEs asddgarethviding Al 3 0sbeRing e oNedRiPatier) dxFeaudred.
Proliferation:ARSaY ), befdre HErRIR Va%IRY)SaRdME LK HaIBR AT YR CPRREDIRTIPN SOl Hie

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 ToHthef Shtinfiged! BY exAMnniiep the Lt SrSiteariery i b ritahete mEficH Rgg Gired to
induce maximealcprddifiesation 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 volumesiqUspbsifiaci ponceniretionsiio, Jptairon finpt 3ol lsmenal-200 ayikobowing ppeakason for 70 h,
20 pL of the, CellTitre 96(r). Aqueous Ope Solution | Proliferation Assay (Promega) was added for 2
h prior to re?%an‘gb‘% éﬁ?atﬁiéér%%@é“é{) ﬁﬁ“ﬁ%%“é’ﬁ&ﬁ@é‘ﬁég“ﬁiécaﬁ‘a 29E08¥ g@' jted in Table 2.
Matrigelm horopybardeskizr (idkion 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%
confluenceMerezidarV2 4808 andl 2ésuspendedpimp-6nay leryotivddisdgro@thguiedie (EGMIICorifaining
all suppIen}@}st%@ﬁﬁ@%?ydn%g%wﬂe& XCERE Q&&%uglsamo%?'wuegbﬂm%c&&&é llg per nth.

For each set ofbtlgigplicate wells, 200 la of cells (4 x 105/mL) were treated with an equal volume of

compound 6 o BARARFRSOHLSRY 358 SEBAL B SBTHIN OP WA AL e R FRIYC T 30 PSR d 9B able
for each cothe it ius PR PB0S0483 CRRBm A3 B8R0t 3Bxane to 2:3 Hexane:EtOAc) to yield the

triazole 74 (197 mg, 68 %). 'H NMR (300 MHz, CDCl3) 6 7.66 (s, 1H, triazol-H), 5.85 (d, 1H, J;
=9.3, H-1"), 5.46-5.27 (m, 6H, H-1", H-1"", H-2", H-4" H-3", H-3™), 5.03 (dd, 1H, J3,= 9.8, J34
= 9.8, H-3Y), 4.82 (dd, 1H, /o, = 4.1, Jo3 = 10.3, H-2), 4.72 (dd, 1H, H-2), 4.63 (s, 2H, CH,0),
4.47-4.41 (m, 2H), 4.32-3.88 (m, 9H), 3.31 (m, 1H, CHO), 2.12 (s, 6H, OAc), 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, /= 6.7, CHz), 0.82 (m, 6H, CHj), 0.76 (s, 3H,
' CHs), 0.60 (s, 3H, CHj).

4~(Cholestan-3-yl-oxymethyl){1,2,3}triazol-1-yl o-D-glucopyranosyl-(1—4)-a-D-
glucopyranosyl-(1-—4)-1-deoxy-B-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.



- 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 formationyyyas, ined by phase-contrast microscopy and images w ing an
Olympus C5050 digi@%{gyrﬂgra. Tube formation inhibition was quantitated m?ﬁl%%g r?(ﬁoil(rl%é’ges by
recording the total number of nodes connecting 3 or more tubules. Results are expressed as
percentage inhibition compared to control and are p#ésented 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 anyin¢vilgRsAmaspiAtng sedanaliakeihmidiali o ass AV PlatQulivhi S ARMARSeS of a BD
Falcon™. 24-Multiwell Insert Plate (and a non-TC treated 24-well receiver plate and lid) containing a

fluorescenEPSIEARP Fdopdrous ST Grirpite splioppietriesiseme By EdordBlofsy-evenly

coated with Bumandibsangstindhacpnsanicaiorapbdigeqnestin and the coating procedure is optimized
so the pores of the membrane are not occluded. This allows endothelial cells to attach to the
membrane@rdiselymigrate tawards @ﬁ&?%@ﬁﬁk%lw'mHbﬁﬂmﬂé@.égm,e%@ﬁmp%"@fﬁi?ﬁdm@t@ A
fluorescence lPlate r%,

is used t { igrati Is without further manipulation. In thi
instance, (18 B HULABR i & MY T AR RGPAIBR SV Bt TR HOVECs

at a concefifratitre ofoibox 188/ nebolegremlatedardo thibgppemghaenireligwf eath el dlabei2awell
plate suppligd;indas: Kikiéampeyags weredhenadded, af yariaus §NeEITR NS (XPicaLYiALsad/or 50

pg/mL) with medium alone (EBM-2) Used as the untreated control group. Due to the poor migratory

performanée‘ofHBY extdden iate dafirismfeiovedhy ididypiaticr Y00 DY (e rareideeeriin (FCS)
was used agithigiledolaovana Gdoll dreRsadn b VG MY RIARINGRMRRYIRN (@ 3d WESS epitured

in media wi t . refor of media containing, 10% FCS was added to the lower
chambers tg2 M@S%J?a@ gtﬁﬁ%éjl El}s ﬁ%%%g%v%éz ﬁgh}&itéd SVetnigitat-37 €885 ¢o2 for 18
h. Following-4h&-ihcubstion tnE-theS ugpet plate s Hrahsheridtl GHEOeSH32 8% ¢th oD 9iate, and
500 pl of Cgi@q}n_.,g\‘lyl, wgaqp@e&tggﬁt@ﬁ %bg‘ggigsr,%tg%él&sdmggg@q@t@pg porous membrane for 90

min at 37 C. Fluorescence was measured using a FULIOStar Opt?ma’(BMG laboratories) with an

exciation SAEREPRNS.RLATR M R0 E20 IRdERes e NRIR RANGHN 79 Percentage
inhibition of mig{ﬂlaﬁon ingcomopasr@% 6 ECS-induced HUVEC (Taatlble . Ex V?\%ﬁ]giogenic Sprout
Assay plants from rat aprtas were prepared by a modification of proto revioysl scribed
42-45. In th%sé(’m’gge?irt e rat %ﬁ%?%rr?ctgxt]ﬁ iu%ogxp%gké%r%%ttﬁleég 8@5@3&1@%&? %i# -derived

proteins (N@l@i@@?}&@vﬂéﬂ@gto@%m@sc%Im)pWéhdéWéY@Tbri}@rmm@Il@FénEﬁPv@ ftetlorks! oM).

microvesselgwAngiPueNeRis % tHgaeLad Dy e carsed bydbedisseclionpragedureang gpes not
require stimulation by exo enousggrowt factors. WC 2009/049370PC:17A U2008/001535 -8 4 -

Briefly, thofatic aettaon ard MRE3d &M mL 18- oRsmel- A desp iadifeMb v eyl vate satdied Srenvd st
remaining fak angaaRNeH/Riliagday 4o Kialaans WasviakemStavasy Siagndeiiaduee physigataamage

of the aorta., Tissue was.trapsferred.to complete, EBM-2 media (Cambrex) containing 2% FC$S_ and all
singlequotzgltz)%a?n%yrzl?(g'ré%%eén[ésdél)’(étel%tc ?%P’ rélﬁgrméshﬁggéﬁﬁI%{’%ﬁ@%ﬁ@%@g&éﬁs&) As
allowed to coweaniitaawek diieesthaaditgwicolat minsk86/ith Wadvp(Petted inl.4Bhwetintisiaté bty endlates
(Nunc). The plates were incubated at 37.C for, 30 min. low Matrigelm to soli(#gy ... _Aortas were
prepared bygsﬁﬁﬁ%‘ﬁerﬁr%va r?éa%segc?%ﬂss lgﬁad%ﬁleaﬁ] % ?r?éP %‘?seycfg%.l og“rllcogéaéo en \;;Sélrlgatﬁglinaéa?(efully
placed on t&p @ giediritagepintil kesanre BAacPonal, 216:30ce08 8@ tatet atheegiyirsiiccl) ak of extra
Matriger wagiplaeedroiieand thespjate 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 t4 SRPEEANRA B INBNGABNAE ﬁg)’L-SO p.M, depending on the particular
compound/experiment. Cultures were replenished as appropriate every 48 h and scoring of

microvessels wasigarkied oL S YAH QISR HUSOW (i L0 AaySsolhie SX G Al Sncraressalr )

sprouting was determined by employing a scoring system from 0- 5, where 0 ="no microvessels'to 5 =
diffuse angfBdSESE 43 Breliddshy WhERmel s Vsprts g &deti Wkfemhotssrafted vaingitse 4x
objective wittzapi eityfopes Cat3dQenmdia atidan adapiakfoithe eyepiase. THF (sDiRaaingiésces, to
determine (e RpIeRAl (el of comRGUDS N I, Assan.Ine viabilly of the lissue 1as assessed by
withdrawing the compound’/me la from the cufture on é%y or //an adg}ng compﬁe?e media with
VEGEF (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 igelL.M.in the absence of any inhibitor (control) yielded e i ilogenic
sprouting (as a%l?gr&eg%l?gé i#;(]:licates diffuse angiogenesis) as illustrated by Fi?t?r@%ﬁ&?@b?%a
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- owever, 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 aforementiginest campoiKgsewitherawa) efiNase FOMPQUPESan s hifs 1 (dapsnding onthe
individual experiment) was followed by treatment with VEGF up to an additional 7 days. Appearance of

microvesséT S Pt shR JEaHAL L e SHRRAEPh EhirvEnTB exdtt SREPRAEHBRAR Ects via
an anti-angiagemnis neet ainis MgabvaginSeditq dheiinaugtiomof Thexitxeitectartapstiast eo(figwe 2

below). AnfigaaguiatAsiiibes rR%AMGRAMAN AR T IRG (65l sompounds as.detepmined by
measuring the effect of'various concentrations of compoun (d“i p.rgim |nOP13%e) on the elevation of

the activat&@spBlgeidinshiseisrsti dinie tsPmTidof Brotesidvsrivid Washeth witisFIQHAETTML), air-

measuremgmis, weliRelfonmed an ardAR R HrGeERAGHE RAaBHIAIaN ARRINSEEWENY SiRRgard
protocols aﬁ%orf(li]in to the manufacturer's jnstructions. Unfractionated heparin (UFH) was used as a

control. TheRoriarratfg& & RBTRRF pB61 R ot RS h iin i Wiasnh A% S SAIH88s ClFpk TRLHRT A¥as
presented_ ngiatakecﬁmtdchlkiaom tinat phﬁfmévbgmﬂipmwadﬁrposﬁﬁﬁmmglmﬁhﬂd(ami@oagulgnﬁ&mi\_/ity
and are sigiiganii: o eRians BEnbL BRkdf G MoysesianamaMadel e B eRRRR < 2
commonly used cell line for the induction of tumours'in syngeneic C L6 mice. qtis a

non-metasté¥ie Predecy R¥anRiednd: dindspdmdivestsndwistashine dprce dayfeiotsive 2 BIGH7aTaels were
cultured ingomplete.RiulEM sRadiym g@gPtai‘@iﬁ@Mﬂ"(D'R@‘é)-E’é?@M'ﬂﬁ}éz‘ﬁ@@?@?ﬁ?ﬁhkjgﬂi@f@i’ﬂg’
e y

sodium pyruyate, 2-mercapoethangl. Is were harvested for tumour inoculation, B16F1 cells

disruption tith FripSaneeFPi WHshed With/ e <Ss Al S iR e simesshifuet 508 dm4cells
were then @) spéhdédexcRBEetblenathelb(x 105 gells. wedelinjested,irahalginis O&5@ u,OT hertumour

was implanted j [ k, T follqwing tumour inoculatjon h.treatment group
was injecter}(tj_(s%u%(?g?aﬁ%%gs ygé?%i}éFe?]q%?thyézz'gé'%gy@ g‘rﬁ1 d%ig Wes r%é@%oaﬁ%% 5%‘%&%%%%001535
86 different 8éritcEntratidds mhelastiuyhe 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 tibréihelsstany hichdirsetiallysilisnsarosirenapsogetennsibdétomptiiemeds(i®ment in two
dimensions, 1 x w, where | = longest dimension and w = shortest dimension. To estimate tumour
volume, thé&Hereitdh T8 S }0R.8MmBE WA S eyt oval aliasisi vk $e riddg dswoliMiedisn tminowngrviith and
the percen 3 iphibition, (%o , The % TGl calculation was perfarmed to correct for
inter-experig%geﬁr)%ﬁgﬁg %%%ﬁeggv @ éeg?ﬁ%g}ﬁ%c%%%% ugrlurfs(,{ é%hg%%ééghﬁgﬁ%%ti\gﬁs\?\?grgv é%‘om\ Herein
to inhibit affjisBerit dproliYorathiter ureicinbe RNISURPeRsAEE45 10K langisg eddeds-dbparers, the

effect of thege EePAEICE R PIIMaHA BRIk OIOWthsandhsial Uy ahvyasassauedias daseribed
above. Figulﬁe 3 provides an illystration of the typical median tumour volumes observed from various

studies tesinBCSHPYSHAS of tHY imvRsttisH AV aoRRefs mhBraRbHE YTt vaporated 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 MBT, 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). '"H NMR. (D,0, 400 MHz) 6 5.16 (br s, 1H, HI),



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
growth inhibition (%TGI). TGT values were calculated using the formula

as the percent 1 , )
TGI=[1- (AT/§9C§]9§(OP(§%§,)3V\I%GFE AT and AC represent the change in mean tgﬁgf"mgygl%ﬁ\?een 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 ob mgtagialinNodyles areppes it efdiiable drigure SsNAWSCOMIOl 89¢, o 11, 1),

compound-freated mice lungs, with obvious observable differences in the formation of lung colcnies
(dark spots§:14 O d Fn i85 13 s (Hidtel B 180 belie 1 %185 ] Hreteolaptanddiaa the0&ib0em. o5 7/BL6

mice in a vohomganf/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

experimentETepmegie, shiowe i FighuezOyindicaitulp Helpsiad CoMPRaa DrRksazihe-potent WO
2009/01937958:P@}%%OQ@%E?’? 6-§Z -Oj hibitioin of Iupég metastases exhibited by PI-88. The data is
shown as the DErcentage of luhg metastans RedtidLop eI sssb ket vt -t sGnhee 8K, in
vivo 1TT29%cglutepyahuesyiemicen@gyaft 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 supplehhenradt Witli2009%6 5 B SI8dmei iwikidistpdyid myEin A QL Ukh). finkdttcenceitr@den ) 10%e cells

were harvegiachbyogyRsinisatian, washarwisesn BHBESand.couned. Fgﬁ;%'%%%%ﬁ%@&‘ by Ar

resuspended in HMS and adjusted to a final volume containing 2 x 107 ¢ E Prior to Ino

the injectiol S oRtHE e drea Aigreibrmusacclive farRrassp et MeClicerbEdAdthe mbadrashed

introduced #ito BghABEsSkiPOiRD, the GlibaISANSAUEENRCR U IHReoW R inalssight.sh el datmwhere
100 'IL of c&ilg (2 )&/&9@6 S%c?llclisgz gre dir?nBBgrged. The treatment ofﬁrﬁ%ce commenced with an average

tumour volama dt Approsinsataly 185 hma) ol L G i hes RIS HOR B FRAERT S A AR AR theand

diameter) adttfieptumour 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. E&cRanhhdis bdtihenmiyhbvagintepscmadsit(hediptsd cpribOtbdnsivigyemch day. The actual
volume admyini was calculated and adjusted ed bo eight. The
results pregé%%@ﬁqé%ﬁgcgﬁé%%ﬁg{ﬁ%ﬁ %z%%'gé eng%&q#ﬁ%nr? 3?%?)5%@%%%3&%0&%&%? "using
the murine RugHSOPRBRRAYSF €6(8Fe At chifo dA B cbiric@ndetdhtiuidddimptby Brbasteeiti yirostparison
to P1-88, whidbpewa ppsmadicuubaetiariugdn thissnads!. Antiviral Activity  The results of the

antiviral assays are presented in Tables 6-10. Cells and viruses  African green monkey kidney
(GMK AH1peedsdGiaueyereuluse insBagles minkmen ﬁﬁ?@ﬂﬂ&b'ﬁ%@}%&%ﬂ?&%&%ﬁ@'ﬁ@ﬂ&% with
2% calf seru ,t(l)lé%SO{odDI%gmo tRL s(‘)%ﬁ&?ce g,rﬂ‘t Inc. NOt‘WIIC. USA) and antibiotics. H%r??ln
epiderrnoid carcinoia’( E)-sf)ﬂtéqf% dit  bifbéetod Mo dleurR ENRTTERS
supplementadohitnal @38 deé taldctilé sermmeand atitibiogicst. The3bl Sih sTatn lisied wey d4difvd bl (88321, a
plaque-purifigeliisplate. gl Wilﬂz%% set pH to 8 and afterwards at 0 °C a solution of the amine 80 (150 mg,
0.074 mmol) in a mixture of DCM / DMF (5:1, (w/w), 2.5 mL) was added and stirring continued at
rt. for 16 h (pH 8). TLC (toluene : EtOAc, 3:1) showed no progress so additional diacetyl
deoxycholic acid (53 mg, 0.111 mmol), DCCin DCM (1 M, | eq, 0.111 mL), HOBt (17 mg, 0.111
mmol) and Et;N (3 drops) were added and stirring continued for 56 h. TLC indicated end of
reaction, so the solution was filtered through celite (pre-washed, 2 mm) and washed with DCM 3
x 40 mL). The clear solution was washed with satd NaHCOs-solution (4 x 30 mL). The aqueous
phase was re-extracted with DCM (2 x 20 mL), organic extracts were combined, washed with
aqueous HCI (3%, 5 x 30 mL), satd NaHCO;-solution (20 mL), dried (Na;SO4) and concentrated in

vacuo. The residue was purified on a column of silicagel (30 x 5 cm, toluene — EtOAc, 7:1 = 5:1



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. Sl \%rbd %B%ad z%lt -70 C in the presence of 40% sucrose 82 Virus purification and assay of
virus binding to LR 41Is’ﬁeﬂextracellular, methyl-rHithymidine labeled HSV |ﬁ8(f§”3\93?@'ﬁﬂ?ﬁied by
centrifugation through a three-step discontinuous sucrose gradient as previously described 83184. The
effect of test compound on the binding of purified méthyl-rElithymidine labeled virus to GMK AHL1 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 MgCI2) and then blocked with PBS-A containing 1% BSA

for 1 h at rg\orrpzggwgfﬁ%r%esﬁﬁiﬁéf%?é&@Z‘?f'gﬂx@gﬁeﬁw%ﬁ@%o A1 PB R AR S %"e

purified virions and incubated for 15 min at e cells were ' washéd once with PBS-A, ah

virus-compdbad tbitine?ddaedaHd ihcuBakeddith, tHe dellsamés Niod érdtd dyitatidh:for2/sat 4 C.

Subsequenty thestelsweraavashed, lireq dimes with EBSAY lysed withi?. 197 19§ BBS74 gon@ining
5% SDS, Z)nd fir]_ar%rgétr ngferred to scintillation vials for I%uantlfic_ation of fadioactivity. Virus inactivation
assay Bpfoxi té%} 105 [ﬁg(ﬁbeuf{orﬁﬁné) uhftd & 1l s{ntacos 3R P eisy- ¢85 i artilspecific
concentratibry,of #8e(telst campoundiint 2003k [(daf, sexun-free VBN Were 9nisad and4Hcobater| at 37
C for 15 mj e mixture e diluted tp the nan:inhibitory gqn ti of the test co d, and
thon sublettSt IS HISOUSTE (ot Nt Ton A ekt 50 o M e o DAt ¥ 16
number-retluctidreasshylin dasedf, RBMuthasassdy iMascarriect oo, giadiarsmannst)SingddMEM

supplemen ith, 294 t-inactivated.fetal calf serum i d 0 gV t effect of a

o Pt Vel St T G o CoRiiet Qe Llohg: (e MR HEVEE TAGTand S DL rcie

diluted in £8w. H G (#eF4. 5)00t Edividds &efinAtlvidie) added to the compound dilutions before

mixing with the virus (HSV-2 333). The cervical secretions were prepared from cervical swabs

generatedMm@ﬁMMMMUﬁI&EH&MmmW@e&MW@&ﬁtm!/matmyidriMﬁm‘ugepl at

5000 x 2 f@id&mﬁnﬂmwﬂ@ﬁlqt@@twgﬂlgmlfé.ct?ﬁ%gymmﬁﬁﬁm RephutRGifiaiay yas caried out
wi 0

in a similar manner using DIVIEM supplemented wi heat-inactivated fetal calf serum instead of
EMEM. V@WA@Q%GWWW& PRRsBIaRAMiGed82)irg| plaque assays  The viral infectivity (the
plaque number-reduction% assay and the plaque size-reduction assay were carried out as described
previously $¥IBEH, 84 %Igt%é Sreredintalyrf 48 Lavr trreoliMeEO MPBE R hikired MEdbated
for 15 min thenoard t€mperaiot e PNadidctheMediignitvcelBiand swingdidd pediechoiy tseigitnferton of
cells at 37 C. en ] lls wer shed with 2 mL of EMEM and overlaid.with. 1%... .
methylcellﬁ%ds%ﬂs?g%% (L})Jl nsﬁﬁyé Eﬁ%ﬁ?\g’é Eﬁ\%%nszo g#ag(\;/%n é’l‘.%fe‘é"ﬁ? osl%gl\fﬂln%ags %?ﬁ%?@tl\%q} '\?ﬁ)%%%}s{dlution

after 2 (HS¥ X or23L{195wo19 HaQdsfimMiaedidhl V3785 0mmb)coricedsiedon Birting rostieeddouhd that

inhibited thgmumpertef sikaldaskiesRir-50% 0 20MasHoterPalated {50 e KINE FRSPPRRREGYUIVES.
When the cggg&unqﬁ were screened for anti-HSV or anti-RSYV activity, mixtures of 200 PFU of the
f&t Eomis

virus and S B DRSS A e ARt HPLB i 20 Fom
temperaturesbefcagoni diticrviceastiedndvduwin Theawitine pariag Ofviig adectionatitelssagifiee
development of viral plaques. In the plaque sizesreducti ssay..the com s were ad Jo cells.
(in methylcoé1Iﬁlgglélrg\ge%}flﬁﬁ%g%&}ﬁ) %f?ern& %%%r*fdd o%\%%%ﬁﬁ?g&%?gf ce gldljri:%hcé)% Ser d((aﬁ%f/?he
inhibitor. AfteN218 afiyrd dfcinelvohid nsariB® Shlilé20iragplaoties were visualized by staining the cells
with 1% solution of crystal violet. For each compound tested, the images of twenty neighboring
plaques wéfdagtaretradihg ditsicalDEB0MdyLhl cayremattdthet-le3HteHe-vudiatarsDitownart-
microscopeg,. I! h-plagL determined usi M500 image softwa ica) . Similar
& IT %%@%?5%@%?1—%%3%%3 ‘E&ﬁlhrﬁ suﬁ'@xgaéél\/& 8 soaré%ngsggﬁg—gzj dgé)ﬂﬁg B

protocols were use except'that the assays were performéd in
supplemerfiespdimmoogicaatorfaRttlucedennbedi- 643 Wids 1% AR Cad-osdiiE Mlioyattelldefty assay

The assay Was ResTPsaRR R BN Alh als- At hadReanserdadkin2e- velis isiehrlaigs ngEM and

reached approximately 80-90% confluence at day 2 of culture. The cells were 'washed with

incubated faic2gal 87 G0l 1000-4al5R0al baecold dluionsyet evies comPRHYLIR SR-froe |

EMEM. The effect of the test compound on cell viability was measure(éwkf)g using the tetrazolium-based
CellTitero6 2888y AT ang toPtrts ifarRITELt e SIRSIOEL R o &Y aviAdis SRmAN vasaddedgnd

the mixture stirred for 16 h at 60 °C. The reaction was quenched by adding aqueous NaOH solution
(5 M, 2.1 eq 8O3, 0.397 mL, 1.985 mmol) in one portion at 0 °C (pH 12) and stirred for 15 min 0



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 art&/r(yz%%%w% was implanted and exteriorized. Animals were allowed to recover from
carmula insertion prior to dosing, and housed in metabolism cages for the dﬁgﬁ%%?{'éﬁ?ﬁéﬁﬁlentation
with free access to water and food. 3H (aglycon labelled) or 3 5 S (sulfate labelled) labelled
compounds were dissolved in. phosphate-buffered sagline 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. BlogdsalRn 325 S dRiR 49 Sale e satmnigduPessRUgIIng. e Apsgadylant

sodium citrate from femoral art%r]iecatheter re-dose and at 5, 20 minutes anc 3, 12, 24, and 48
hours post-YSiYedhih RE%T . Febito @ e rpdr ARdr iRt AUnEY VAR d4riiftiis 2 BIAANTSIER were
centrifugedssstasme ErEpENaed, anth5a1Afalnhat of the: piasria dpansferre (@ a,somtllation vialifor
counting. At th ofﬁ%@goer' tal period animals.were euthanased via a 15 lethal gyerdose of
pentobarbﬁ%flt.a'?h%e&]?e%e of ra %8@\8};37 i %ﬁggﬁfggrﬁqgévggini%ﬁgg lﬁoﬁ%l\%vmags ‘r’ﬁ’%lﬁﬁegfa§§m§)%§ with
Packard Ulfitnk GERIcijuRe skatni&tidn eesrehigasd il cebidttibopwars it onductgreons ss@ewikmeth liquid

scintillationnenemter (b 26%00})) Rackaretd tiGaskianie seintialion,conmier om0 RiniES Rabsample.
Results (DPM, %alcqlat%qf%rﬁ%n anﬁ&n-‘%unt uené:h curve in the counter) were corrected for background
prior to any CRICHTRHSPRE ShAHTRE SRR TP RPRITR S iBely B Shnaed heimrperesssi Gfions 2.0

software (Swmpmitikeseash@dnvides] @hio; b8 .4 ) aMRimire(80iaiisednindt aakesld betows %) The
foregoing embpadiments ardliustati of ipgi i ﬁ:ﬁ% nd variou X
modifications and changéeléSa %Hﬁiﬁgd?ﬁ% ggc%fté%%%%%%ﬁ%ﬁ% %hhog]_a%‘rrta.y e In\/C:Iglct)?grnmIIS Sc?f‘ﬁ%%lé‘ of
being practtO8d"and el BuBin 0arie iy eikn Ao siret L mboaimdmeion gzsish rl:- dsgector:
understoodEIhsy gheiteEnsinelRgyTaeyHsyRe hnicinis feedks BMROES ohdescuptiprand-abaulst ot be

regarded ag, (I:irr_gictgh%

..The term "comprise’ and variants of the term sych as ‘comprises” or "comprising”
are used herein to dcé%clg%g(f eallxgé?gé%n&%f g}é%@I U8 G4 5‘% tg?é%l#ﬁ%gggrgsﬁu‘f’%‘& fﬁ’@(éﬁ%‘ﬁ‘éeﬁny
other inted@? drramy2éthe?diayars; ubEs SHINNR 40wty DFADe ancexcILE N intensretatinnof the
term is reqyjred. referepc lications giteg.in this specification is.not 30an admission that the
disclosuresﬁcﬁon’s{%ﬂé g&%ﬁ’o?@%ﬁg é|§%%§ Ie‘gg’zgﬁn%géyé?%?c ’rr?@r?gjlégog%éé?%Ling ’
2009/0493’?(_?[5@/@:211108/@@1%3@)9_1- 18raiole (1, Thélrésultblof thdigrowitiifadioe imdiyghatid),
heparanase iphiRition axsaYS 28 £eseiiber it e MSERANG SaLRSRMPAYNd KEYESE oo,

1.05 (s, 3H, CHj), 0.93 (d, 3H, J = 6.2, CH-CHs), 0.88 (s, 3H, CHa).

(2,3,4,6-Tetra-0-benzoyl-o-D-glucopyranosyl)-(1-4)-(2,3,6-tri-0-benzoy}-o-D-
glucopyranosyl)-(1—4)-( 2,3,6-tri-0-benzoyl-o-D-glucopyranosyl) bromide (84)

Maltotriose perbenzoate (200 mg, 207 pmol) was taken up in DCM (1 mL) and HBr/HOAc (0.7
mL) 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), NaHCOs(sat.) (x2) and brine (x1), before being dried (Na;SOy) and
the solvent evaporated to yield the white solid product (quantitative) which was reacted on without
further purification. '"H NMR (CDCls, 400 MHz) & 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,
Ji2=34, H-1%), 6.13-6.08 (m, 2H, H-3", H-3), 5.95 (m, 1H, H-3"), 5.76 (d, 1H, J;, = 4.1, H-1™),
5.67 (m, 1H, H-4"), 5.65 (d, 1H, Ji, =34, H-1"), 5.27 (dd, 1H, H-2"), 5.11 (dd, 1H, H-2"), 5.03
(dd, 1H, H-2'), 4.99 (dd, 1H, H-6"), 4.76-4.72 (m, 2H, H-6" H-6"), 4.66-4.58 (m, 2H, H-6", H-5Y),
4.55-4.35 (m, 5H, H-4", H-4", H-5", H-5", B-6"), 4.23 (dd, 1H, H-6").
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Example 19. 3p-Cholestanyl 2,3.4,6-tetra-O-benzoyi-c-D-giucopyranosyl-(1—4)-2,3,6-tri-0-
benzoyl-a-D-glucopyranosyl-(1-—>4)-2,3,6-tri-O-benzoyl-p-D-glucopyranoside (85)

2,3,4,6-Tetra-O-benzoyl-o-D-glucopyranosyl-(1—4}-2,3,6-tri-O-benzoyl-a-D-glucopyranosyl-
(1—>4)-2,3,6-tri-O-benzoyl-a-D-glucopyranosy! bromide 84 (200 mg, 124 p,tmol),38 molecular
sieves (~50 mg) and cholestanol ( 3 equiv., 370 pmol, 145 mg) were taken up in dry DCM under
Ar and cooled to 0 °C. AgOTf (1.5 equiv., 187 pmol, 48 mg) was added and the solution stirred at
0 °C for 2 hours. Triethylamine (600 pl) was added and the solution was warmed to room
temperature. The mixture was passed through a short silica plug (using 1:1 EtOAc: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 TMSOTT (1.24 mL 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 (SiO,: Hexane to 35 % EtOAc/Hex) to ‘
give the pure glycoside 85 as a white solid (91 mg, 38 %). 'H NMR (300 MHz, CDCl) & 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 (¢, 1H, J=9.7, H-3"), 5.92 (¢, 1H, H-3"), 5.75 (d,
1H, J = 3.8, H-1"Y, 5.71-5.64 (m, 2H, H4", H-3%, 5.58 (d, 1H, Ji» = 3.8, H-1"), 5.30-5.19 (m,
2H, H-2" H-2Y, 5.10 (dd, 1H, H-2"), 4.95 (m, 1H, H-6"), 4.84 (d, 1H, J,» = 7.7, H-1"), 4.77-4.61
(m, 3H, H-6", H-6", H-6"), 4.49-4.34 (m, 5H, H-6", H-5", H-5", H-4', H-4"), 4.25 (m, 1H, H-6"),
4,06 (m, 1H, H-5"), 3.53 (m, 1H, CHO), 1.99-0.47 (m, 31H), 0.91 (d, 3H, CHs), 0.87 (m, 6H,
CHs), 0.64 (s, 3H, CH3), 0.62 (s, 3H, CHj).

3p-Cholestanyl a-D-glucopyranesyi-(1—>4)-a-D-glucopyranosyl-(1-—»4)-f-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.
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3p-Cholestanyi 2,3,4,6-tetra~-0-sodium sulfonato-o-D-glucopyranosyl-(1—»4)-2,3,6-tri-0-
sodium sulfonato-o-D-glucopyranosyl-(1-—4)-2,3,6-tri-O-sodium sulfonato-f-b-

glucopyranoside (87)

The polyol 86 (47.8 mg, 54.6 umol) was dissolved in DMF (0.02M, 2.73 mL). SO;.pyridine (3
equiv. per hydroxy, 1.64 mmol, 261 mg) was added and the solution was stirred at 60 °C overnight.
The solution was cooled in ice-water and neutralised with 5 M NaOH (700 pL) before the solvent
was evaporated. The residue was taken up in water and purified on a C18 SPE cartridge using
MeOH/Water as the mobile phase. Fractions containing the product were pooled and dialysed over
48 hours with a 2000 MWCO 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).
'H NMR (400 MHz, D,0) & 5.68 (d, 1H, H-1), 5.58 (d, lH,‘ H-1), 5.05-4.03 (m, 19H), 3.82 (m, 1H,
Cholestanyl H-3), 2.05-0.65 (m, 31H), 0.96 (4, 3H, J = 5.6, CHs), 0.90 (d, 6H, J = 6.4, CH;), 0.86
(s, 3H, CH3), 0.71 (s, 3H, CH;).

Example 20. 2,3,4,6-Tetra-O-acetyl-B-D-galactopyranosyl-((1— 4)-1,2,3,6-tetra-O-acetyl-D-
glucopyranose (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 0°C over
15 minutes and the mixture stirred at room temperature overnight. The reaction was quenched with
the dropwise addition of anhydrous methanol at 0°C 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-O-acetyl-B-D-galactopyranosyl-(1— 4)-2,3,6-tri-O-acetyl-a-D-glucopyranosyl
bromide (89)

Peracetate 88 (510.3mg, 0.75mmol) was dissolved in anhydrous DCM (1.5mL) and HBr/acetic
acid (30%, ImL) added dropwise at 0°C. The mixture was stirred at room temperature for 3 hrs
then diluted with DCM (30mL), washed with ice-water (2 x 40mL), ice-cold sat’d NaHCO;
solution (3 x 30mL) and brine (2 x 30mL). the solution was dried over Na,SO, and concentrated
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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-B-D-glucopyranosyl
azide (90)

Crude glycosyl bromide 89 (0.75mmol) was dissolved in CHCl3 (4mL) and Bus;NHBr (193.42mg,

~O.6mmc>l), NaN; (195.03 mg, 3.0mmol) and sat’d NaHCO; solution (7mL) were added. The
reaction was stirred vigorously overnight at room temperature. The reaction was reduced, diluted in
EtOAc and washed with sat’d NaHCO; solution (3 x 30mL) and brine (3 x 30mL). The organic
layer was dried over NaySO4 and concentrated in vacuo and purified by flash chromatography
using EtOAc/Hexane (1:1) with 0.2% Et;N to yield the azide (348mg, 70% over 2 steps). 'H NMR
(300 MHz, CDCl3) 65.33 (dd, IH, Jupnz = 3.4 Hz, Jupus = 1.1 Hz, H-4"), 5.19 (dd, 1H, Jiy3pe =
9.4 Hz, Juzu3 = 9.0 Hz, H-3), 5.09 (dd, 1H, Ju2 w3 = 10.4 Hz, J gz u1- = 7.8 Hz, H-2"), 4.94 (dd, 1H,
Juz uy = 10.4 Hz, Ju3 we = 3.4 Hz, H-3"), 4.84 (dd, 1H, Juous = 9.5 Hz, Jyp 1 = 8.8 Hz, H-2), 4.61
(d, 1H, Juom = 8.8 Hz, H-1), 4.49 (dd, 1H, Jueanep = 11.9 Hz, Jyeans = 2.2 Hz, H-6a), 4.46 (d, 1H,
Jur g = 7.8 Hz, H-1"), 4.14-4.03 (m, 3H, H-6b, H-6a', H-6b"), 3.87 (dd, 1H, Jgs ye = 1.1 Hz, H-5",
3.80 (t, 1H, Juaus and na 3 = 9.4 Hz, H-4), 3.68 (ddd, 1H, Jneaps = 2.0 Hz, Jueous = 5.0 Hz, Juapns =
9.9 Hz, H-3), 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, 3H, OAc), 1.95 (s, 3H, OAc).

4-(Cholestan-3B-yl-oxymethyl)[1,2,3]triazol-1-yl 2,3,4,6-tetra-O-acetyi-B-D-galactopyranosyi-
(I- 4)-2,3,6-tri-O-acetyl-B-D-glucopyranoside (91)

Dry azide 90 (100mg, 0.15mmol) and 3B-(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.leq,
0.015mmol, 50uL) was added to the mixture followed by an agueous solution of Na-ascorbate
(1M, 0.3eq, 0.045mmol, 45.3 uL). The reaction was sheltered from light and stirred vigorously
overnight. The mixture was diluted in DCM (100mL) and washed with sat’d NaHCO; sol (3 x
30mL). The aqueous phase was re-extracted with DCM (20mL) and combined organic layers were
then washed with brine (2 x 30mL) and dried over Na,SO4. The solvent was evaporated in vacuo

to yield the crude product. The crude product was purified by flash chromatography using
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Hexane/EtOAc (3:2) with 0.2% EtN to yield the product as a2 white solid (135.3mg, 82%). 'H
NMR (300 MHz, CDCly) 6 7.67 (s, 1H, CH-N), 5.79 (d, 1H, J y1,m2 = 9.2, H-1), 5.43-5.37 (m, 2H,
H-2, H-3), 5.35 (dd, 1H, Juzyue = 34, Jnens = 0.8, H-4", 5.11 (dd, 1H, Juruy = 10.4, Jup - =
7.8, H-2Y), 4.95 (dd, 1H, Juzmz = 104, Juype = 3.4, H-3", 4.64 (s, 2H, CH,-N), 4.50 (d, 1H,
Jurpz = 7.9, H-19, 4.46 (dd, 1H, J ne ot = 12.4, J e s = 1.6, H-6a"), 4.16-4.04 (m, 3H, H-6b",
H-6a, H-6b), 3.96-3.85 (m, 3H, H-4, H-5, H-5"), 3.39-3.28 (m, 1H, H-Chol), 2.14 (s, 3H, OAc),
2.09 (s, 3H, OAc), 2.06 (s, 3H, OAc), 2.05 (s, 3H, OAc), 2.04 (s, 3H, OAc), 1.95 (s, 3H, OAc),
1.88-1.80 (m, 31H), 1.85 (s, 3H, OAc), 0.88-0.80 (m, 3H, CHs-CH), 0.85 (d, 3H, J = 1.3, CH3-CH),
0.83 (d, 3H, J = 1.2, CH3-CH), 0.77 (s, 3H, CHa), 0.62 (s, 3H, CHs).

4-(Cholestan-3f-yl-oxymethyl)[1,2,3]triazol-1-yl B-D-galactopyranosyl-(1-> 4)-B-D-
glucopyraneside (92)

Dry N-glycoside 91 (100mg, 0.092mmol) was dissolved in anhydrous CHsOH and a solution of
NaOMe/CH;0H (11M, 30uL) was added dropwise to the mixture at 0°C under argon. The solution
was allowed to stir at RT overnight. After monitoring by TLC, additional anhydrous CH;OH
(2mL) and NaOMe/CH;OH (11M, 50uL) 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 CHCl:/CH3OH (1:1) at 40°C. The solution was

filtered, concentrated and dried over P,Os to yield the crude product.

4-(Cholestan-3f-yl-oxymethyl){1,2,3]triazol-1-yl  2,3,4,6-tetra-O-sulfo-B-D-galactopyranosyl-
(1> 4)-2,3,6~tri-O-sulfe-B-D-glucopyranoside, heptasodium salt (93)

SO;-Pyr (124.89mg, 0.785mmol, 3eq/OH, prewashed and dried) was added in one portion to dry
polyol 92 (29.7mg, 0.037mmol) in anhydrous DMF (0.02M, 1.85mL) at 60°C. The reaction was
allowed to stir overnight. The reaction was cooled to 0°C and cooled solution of 5M NaOH
(329.7uL, 1.65mmol, 2.1eq of SO;-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 (50uL) was added to the reaction and the pH found to be approximately 13. The suspension
was stirred at 0°C for 15 minutes, then diluted in HPLC grade H,O (100mL) and the solvent
evaporated slowly. The product was de-salted on a C18 Solid phase extraction cartridge

(WatersSepPak,lg) by a gradient elution from 100% HPLC grade H,O to ACN/H,O (1:1). The
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fractions were kept basic by the addition of 0.1M NH4HCO; and a char test performed on all
fractions. The char positive fractions were analysed by CE and the fractions containing JR245 33
combined and separated on C18 Liquid Chromatography using a gradient elution from 5-50%
ACN in H,0 over 35 mins. All fractions were tested for sugar using 10uL of sample with 40uL of
1,9-dimethyl-methylene blue aqueous solution, and the sugar-positive fractions were analysed by
CE. Pure fractions were collected and lIyophilised to yield the product as an off-white powder
(21.1mg, 37% yield) 98% pure by CE. 'H NMR (300 MHz, D,0) 6: 8.29 (s, 1H, CH=C-), 6.27 (d,
1H, Juimz = 8.1 Hz, H-1), 5.14 (d, 1H, Juy ne= 3.0 Hz, H-4"), 4.98 (t, 1H, Jy o = 7.8 Hz, H-2),
4.91-4.82 (m, 1H, H-3), 4.89 (d, 1H, J gru2 = 7.5 Hz, H-1"), 4.74 (s, 2H, CH,), 4.57 (dd, 2H,
Juzmy = 10.2 Hz, Juz pa = 3.0 Hz, B-3', H-3"), 446 (dd, 1H, Jurny =99, Tyr e = 7.5, H-2"),
4.36 (m, 5H, H-4,H-5,H-6a,H-6a', H-6b'), 4.18-4.14 (m, 1H, H-6b), 3.63-3.49 (m, 1H, Chol-H),
2.04-0.98 (m, 31H, Chol), 0.97-0.83 (m, 12H, CHj3), 0.70 (s, 3H, CHa).

Example 21. 2,3,4,6-Tetra-0-acetyl-o-D-glucopyranosyl-(1-»4)-2,3,6-tri-0-acetyl-B-b-
glucopyranosyl azide (94)

Maltose peracetate (200 mg, 295 pmol) was taken up in DCM (1 mL) and HBr/HOAc (0.7 mL) at
0 °C. The mixture was stirred at 0 °C for four hours. The solution was diluted with DCM and
washed with ice-water (x 2), NaHCOs(sat.) (x 2) and brine (x 1), before being dried (Na,SO4) and
the solvent evaporated to yield the white solid bromide product which was taken up in a mixture of
EtOAc (5 mL) and NaHCOs(sat.) (5 mL). NaNs (2.0 g) was added, followed by BuyNBr (cat.). The
mixture was stirred vigorously ovemight at room temperature. The solution was diluted with
EtOAc and washed with NaHCOs(sat.) (x 2) and brine (x 1), before being dried (Na,SO4) and the
solvent evaporated to yield the crude product which was purified using column chromatography
(Si0;: Hexane to 50% EtOAc/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-(Cholestan-3p-yl-oxymethyl)[1,2,3]triazol-1-yl  2,3,4,6-tetra-O-acetyl-a-D-glucopyranosyl-
(1—4)-2,3,6-tri-O-acetyl-f-p-glucopyranoside (95)

Azide 94 (170 mg, 257 umol), 3B-(prop-2-ynyloxy)cholestanol (2 equiv., 219 mg), CHCl; (2 mL),
#-BuOH (2 mL), CuSO, (50 pL of a 0.3 M aqueous solution) and sodium ascorbate (62.5 uL of a
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1M agueous solution) was stirred vigorously overnight at room temperature. The solvent was
evaporated and the residue loaded onto a silica column (SiO;: Hexane to 50 % EtOAc/Hexane) to
yield 190 mg of the pure material 95 (68 %). 'H NMR (300 MHz, CDCl3) 6: 7.67 (s, 1H,
Triazol-H), 5.85 (d, 1H, Ji; = 9.3, H-1), 5.46-5.29 (m, 4H, H-1", H-2!, H-4", H-3"), 5.04 (¢, 1H,
Jo3=10.3, J34=10.3, H-3Y), 4.85 (dd, 1H, J,,=4.1, J3=10.8, H-2"), 4.63 (s, 2H, CHy), 4.45
(ddd, 1H, H-6"), 4.25-4.19 (m, 2H, H-5', H-6"), 4.14-3.92 (m, 4H, H-5", H-6", H-6", H-4}), 3.32 (m,
1H, CHO), 2.31-0.53 (m, 31H), 2.10 (s, 3H, OAc), 2.08 (s, 3H, OAc), 2.03 (s, 3H, OAc), 2.00 (s,
6H, OAc), 1.98 (s, 3H, OAc), 1.82 (s, 3H, OAc), 0.83 (d, 3H, J= 1.0, CH3), 0.81 (d, 3H, J=1.5,
CHs), 0.76 (s, 3H, CHj3), 0.61 (s, 3H, CHa).

4-(Cholestan-3p-yl-oxymethyl)[1,2,3)triazol-1-yl o-D-glucopyranosyi-(1—4)-p-p-
glucopyranoside (96)

Peracetate 95 (190 mg) was dissolved in THF/MeOH (1:1). NaOMe in MeOH (11M, 20 uL) was
added and the solution was stirred at room temperature for 3 hours. The solution was neutralised
with H' 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-3B-yl-oxymethyl)[1,2,3)triazol-1-y1 2,3,4,6-tetra-O-sulfo-o-D-glucopyranosyl-
(1—4)-2,3,6~tri-O-sulfo-B-D-glucopyranoside, heptasodium sait (37)

Polyol 96 (124.5 mg, 157 pmol) was dissolved in DMF (0.02 M, 7.84 mL). SOs.pyridine (3
equiv./OH, 3.3 mmol, 525 mg) was added and the solution stirred at 60 °C overnight. The solution
was cooled to 0 °C and neutralized with SM NaOH (2.1 equiv./SOs;.pyridine, 1.4 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 (55 mg, 23 %). 'H NMR (300MHz, D,0) 6.
8.25 (s, 1H, triazol), 6.20 (d, 1H, Ji,=6.0, H-1"), 5.65 (d, 1H, H-1"), 5.04-4.94 (m, 3H, H-3',
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H-3" H-21, 4.80 (s, 2H, CHy), 4.73 (m, 1H, H-2"), 4.58 (dd, 1H, H-4"), 4.49-4.23 (m, 7H, H-4,
H-5', H-5", 4 x H-6), 3.57 (m, 1H, CHO), 2.09-0.56 (m, 46H).

Example 22. 2,3,4,6-Tetra-0-benzoyl-a-D-glucopyranosyl-(1—4)-1,2,3,6-tetra-0O-benzoyi-b-
glucopyranose (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 mmol, 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 NaHCO;(sat.) (x 7), brine, H,SO4 (5%) (x 2),
followed by brine. The solution was dried (Na,SO4) and the solvent evaporated. The product was
passed through a short silica plug to remove the remaining benzoy! 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-0O-benzoyl-o-D-glucopyranosyl-(1-—+4)-2,3,6-tri-O-benzoyl-D-glucopyranosy!

trichioroacetimidate (99)

Perbenzoate 98 (0.5 g) was dissolved in pyridine (5 mL). Dimethylamine (3.5 mL; 5.6 M in EtOH)
was added. The reaction mixture was stirred at room temperature for | hour. Toluene (10 mL) was
added and the solution washed with brine, H,SO4 (5%) (x 2), brine, NaHCOj5 (sat.) and brine. The
solution was dried (Na,SOs) 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 pL) 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 (SiO,: Hexane to 50% EtOAc/Hexane)
to yield the product as a white solid (336 mg, 66 % over two steps) which was reacted on without

further characterisation.

3’-Cholestanyl 2,3,4,6-tetra-0-acetyl-a-D-glucopyranosyi-(1—4)-2,3,6-tri-O-acetyl-p-b-
glucopyranoside (100)
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Trichloroacetimidate 99 (336.2 mg, 280 umol), cholestano! ( 3 equiv., 326 mg) and molecular
sieves were taken up in dry DCM under Ar. The solution was stirred for 15 minutes before
TMSOTT (0.1 M solution in DCM, 0.33 equiv., 924 nuL) was added slowly. After 30 minutes a
further one equivalent of TMSOTT (2.77 mL of 0.1 M solution in DCM) was added slowly and the
solution was allowed to stir for a further 40 minutes. Triethylamine (200 pL) was added and the
solvent was evaporated. The crude product was purified by column chromatography (SiO,: Hexane
to 15% EtOAc/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 MeOH/THF (1:1). 11M NaOMe in MeOH (50 pL) was added and the
solution was stirred at room temperature for 5 hours. The solution was neutralised with H+ resin,
filtered and the solvent evaporated. The crude polyol product was taken up in pyridine (5 mL) and
acetic anhydride (5 mL). DMAP (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% H,SO4, followed by brine. The solution was dried (Na;SO4) and the solvent evaporated,
before the crude sample was purified using column chromatography (SiO,: Hexane to 50%
EtOAc/Hexane) to yield 118 mg of the white solid peracetylated product (42 %). 'H NMR
(300MHz, CDCls) 6: 5.40 (d, 1H, Ji =4.1, H-1"), 5.35 (dd, 1H, J32=10.6, J1.4 = 9.5, H-3"), 5.23
(dd, 1H, J32=9.0, J54=9.0, H-3", 5.03 (dd, 1H, Ja3=10.0, Jus5=10.0, H-4"), 4.83 (dd, 1H,
Jo1 =39, J3=10.3, H-2"), 4.76 (dd, 1H, Jo; = 8.0, Jo3 = 9.3, H-2"), 4.60 (d, 1H, J1, = 8.0, H-1"),
4.42 (dd, 1H, H-6"), 4.26-4.20 (m, 2H, H-6', B-6"), 4.04-3.92 (m, 3H, H-4', H-5", H-6"), 3.64 (ddd,
1H, 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 (m, 31H), 0.87 (d,
3H, J=6.4, CHj), 0.86 (d, 3H, /= 1.5, CHs), 0.83 (d, 3H, J = 1.3, CHzs), 0.76 (s, 3H, CHj3), 0.63 (s,
3H, CH,).

3’-Cholestanyl a-D-glucopyranosyl-(1—>4)-p-D-glucopyranoside (101)

Glycoside 100 (118 mg) was dissolved in THF/MeOH (1:1). NaOMe in MeOH (11M, 30uL) was
added and the solution was stirred at room temperature for 3 hours. The solution was neutralised
with H' 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.
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3’-Cholestanyl 2,3,4,6-tetra-O-sulfo-c-D-glucopyranesyl-(1—4)-2,3,6-tri-O-sulfo-p-D-
glucopyranoside, heptasodium salt (102)

Polyol 101 (99.5 mg, 140 umol) was dissolved in DMF (0.02 M, 7 mL). SOs.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 5SM NaOH (2.1 equiv./SOs.pyridine, 1.23 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 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 %). 'H NMR (400MHz, D,0) 8:
5.59 (d, 1H, J1, = 3.4, H-1"), 5.09 (d, 1H, J,, = 5.0, H-1%), 4.89 (m, 1H, H-3"), 4.73 (m, 1H, H-3),
4.61 (dd, 1H, H-2"), 4.53-4.42 (m, 30, H-2", H-4", H-6"), 4.37-4.14 (m, 6H, H-4', H-5", H-5", 3 x
H-6), 3.85 (m, 1H, CHO), 2.08-0.64 (m, 46H).

Example 23. 2,3,4,6-Tetra-O-benzoyl-p-p-glucopyranosyli-(1-—4)-1,2,3,6-tetra-0-benzoyl-D~
glacopyranose (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 NaHCOs(sat.) (x 7), brine, H,SO,4 (5%) (x 2), followed
by brine. The solution was dried (Na,SO4) 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-O-benzoyl-p-D-glucopyranosyl-(1—»4)-2,3,6-tri-O-benzoyl-D-glucopyranosyl
trichloroacetimidate (104)

Perbenzoate 163 (740 mg, 0.63 mmol) was dissolved in pyridine (5 mL). The solution was cooled
to 0 °C, before dimethylamine (3.1 mL; 5.6 M in EtOH) was added. The reaction mixture was
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stirred at room temperature for 2 hours. Toluene (20 mL) was added and the solution washed with
brine, H>SO4 (5%) (x 2), brine, NaHCO; (sat.) and brine. The solution was dried (Na;SO4) and the
solvent was evaporated. The crude hemiacetal was taken up in dry DCM (5 mL) with molecular
sieves and potassium carbonate (1.17 g). The solution was cooled to 0 °C before
trichloroacetonitrile (782 pL) 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 (S8iO;; Toluene: EtOAc (5:1) to 100% EtOAc) to yield the product as a white

foam (566 mg, 75 % over two steps) which was reacted on without further characterisation.

3’-Cholestanyl 2,3,4,6-tetra-O-benzoyl-p-D-glucopyranosyl-(1-—»4)-2,3,6-tri-O-benzoyl-B-D-
glucopyranoside (1¢5)

Trichloroacetimidate 104 (250 mg, 210 pmol), 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
TMSOTY (0.4 M solution in DCM, 0.5 equiv., 260 pL) was added slowly. After 30 minutes a
further one equivalent of TMSOTY (130 uL of 0.4 M solution in DCM) was added slowly and the
solution was allowed to stir for a further 20 minutes. Triethylamine (15 pL) was added and the
solution filtered before the solvent was evaporated. The crude product was purified by column
chromatography (SiO»; Toluene: EtOAc, 10:1 to 5:1) to yield 208 mg of the white solid product
(69 %). 1H nmr (300MHz, CDCl;) 6: 7.99-7.16 (m, 35H, Ar), 5.73 (m, 2H, H-3', H-3"), 5.51 (dd,
1H, J1 =179, /3 =9.8, H-2"), 5.37 (m, 2H, H-4", H-2", 4.93 (4, 1H, J;,="7.9, H-1"), 4.76 (4,
1H, Ji,=7.9, H-1'), 4.59 (dd, 1H, H-6), 4.45 (dd, 1H, H-6), 4.19 (dd, 1H, Jy3= 9.5, Jis5=9.5,
H-4"), 4.07 (dd, 1H, H-6), 3.84-3.79 (m, 2H, 2 x H-5), 3.72 (dd, 1H, B-6), 3.46 (m, 1H, CHO),
1.95-0.45 (m, 31H), 0.88 (d, 3H, J=17.3, CHs), 0.86 (d, 3H, J=1.4, CH,), 0.84 (d, 3H, /=14,
CHz), 0.62 (s, 3H, CH3), 0.60 (s, 3H, CH;).

3’-Cholestanyl B-D-glucopyranosyl-(1—»4)-B-D-glucopyranoside (106)

Glycoside 105 (152 mg) was dissolved in THF/MeOH (1:1). NaOMe in MeOH (11M, 30ul) was
added and the solution was stirred at room temperature for 24 hours. The solution was neutralised
with H' 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.
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3’-Cholestanyl 2,3 ,4,6-tetra-0-sulfo-p-bp-glucopyranosyli-(1-—»4)-2,3,6-tri-O-sulfo-f-p-
glucopyranoside, heptasodium salt (107)

Polyol 106 (23 mg, 32 pmol) was dissolved in DMF (0.02 M, 1.6 mL). SOs.pyridine (3 equiv./OH,
672 pumol, 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./SO;.pyridine, 0.282 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 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 %). 'H NMR (400MHz, D,0) 6
5.06 (d, 1H, Ji,=6.3, H-1", 4.86 (d, 1H, Ji2=6.3, H-1"), 4.72-4.66 (m, 2H, H-3', H-3"),
4.57-4.48 (m, 2H, H-4", H-6), 4.40-4.35 (m, 3H, H-2', H-2", H-6), 4.30 (dd, 1H, H-6), 4.24-4.20
(m, 2H, H-4', H-6), 4.08 (m, 2H, H-5', H-5", 3.62 (m, 1H, CHO), 2.00-0.67 (m, 31H), 0.93 (d, 3H,
CHa3), 0.87 (d, 3H, CHs), 0.86 (d, 3H, CHa), 0.83 (s, 3H, CH3), 0.68 (s, 3H, CH;).

Example 24. 2,3,4,6-Tetra-O-benzoyl-B-D-galactopyranosyi-(1—4)-1,2,3,6-tetra-0-benzoyi-D-
giucopyranose (108)

Lactose (1.0 g, 2.92 mmol) was dissolved in dry pyridine (20 mL) at 0 °C. DMARP (cat.) was added.
Benzoy! 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 NaHCOs(sat.) (x 7), brine, HySO4 (5%) (x 2), followed by brine.
The solution was dried (Na;SO4) and the solvent evaporated. The product was passed through a
short silica plug to remove the remaining benzoy! 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-O-benzoyl-B-D-galactopyranosyi-(1—4)-2,3,6-tri-C-benzoyi-b-glucopyranosyl

trichloreacetimidate (109)
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Perbenzoate 108 (500 mg, 0.43 mmol) was dissolved in pyridine (3.5 mL). The solution was
cooled to 0 °C, before dimethylamine (2.1 mL; 5.6 M in EtOH) was added. The reaction mixture
was stirred at room temperature for 2 hours. Toluene (20 mL) was added and the solution washed
with brine, H,SO4 (5%) (x 2), brine, NaHCOj3 (sat.) and brine. The solution was dried (Na;SO4)
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 pL) 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 (SiO;; Toluene: EtOAc (5:1) to 100% EtOAc) to yield the product as a white

foam (152 mg, 29 % over two steps) which was reacted on without further characterisation.

3’-Cholestanyl 2,3.4,6-Tetra-0-benzoyl-f-b-galactopyranosyl-(1-—>4)-2,3,6-tri-0-benzoyi-p-b-
glucopyranoside (110)

Trichloroacetimidate 109 (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
TMSOTS (0.4 M solution in DCM, 0.5 equiv., 260 pL) was added slowly. After 30 minutes a
further one equivalent of TMSOTY (130 pL of 0.4 M solution in DCM) was added slowly and the
solution was allowed to stir for a further 20 minutes. Triethylamine (12 pL) was added and the
solution filtered before the solvent was evaporated. The crude product was purified by column
chromatography (SiO,; Toluene: EtOAc, 15:1 to 7:1) to yield 237 mg of the white solid product
(78 %). 1H nmr (400MHz, CDCl3) é: 8.02-7.11 (m, 35H, Ar), 5.77 (dd, 1H, J32,=9.6, J3 4= 9.6,
H-3Y), 5.74-5.69 (m, 2H, H-2", H-4"), 5.43-5.35 (m, 2H, H-2', H-3"), 4.86 (d, 1H, J;, = 7.9, H-1"),
4.78 (d, 1H, J12=17.9, H-1", 4.57 (dd, 1H, H-6Y), 4.47 (dd, 1H, H-6"), 4.20 (dd, 1H, J43=9.6,
Jus =9.6, H-4"), 3.89 (ddd, 1H, H-5"), 3.83 (ddd, 1H, H-5Y, 3.75 (dd, 1H, H-6"), 3.65 (dd, 1H,
H-6"), 3.49 (m, 1H, CHO), 1.94-0.47 (m, 31H), 0.88 (d, 3H, J=6.5, CHj), 0.86 (d, 3H, J=1.7,
CH3), 0.84 (d, 3H, J= 1.9, CHz), 0.63 (s, 3H, CHs), 0.60 (s, 3H, CHa).

3’-Cholestanyl p-D-galactopyranosyl-(1-»>4)-p-D-glucopyraneside (111)

Glycoside 110 (231 mg) was dissolved in THF/MeOH (1:1). NaOMe in MeOH (11M, 150ul) was

added and the solution was stirred at room temperature for 24 hours. The solution was neutralised
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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-O-sulfo-B-D-galactopyranosyl-(1-—4)-2,3,6-tri-O-sulfo-p-D-
glucepyranoside, heptasedium salt (112)

Polyol 111 (30 mg, 42 umol) was dissolved in DMF (0.02 M, 2.1 inL). SO;.pyridine (3 equiv./OH,
882 pmol, 140 mg) was added and the solution stirred at 60 °C overnight. The solution was cooled
to 0 °C and neutralized with 5SM NaOH (2.5 equiv./SOs.pyridine, 0.442 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 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 %). 'H NMR (300 MHz, D,0)
6: 5.15 (d, 1H, H-1), 4.70 (d, 1H, H-1), 4.55-3.88 (m, 12H), 3.50 (m, 1H, CHO), 1.88-0.44 (m,
46H).

Exampile 25. 1,2,3,4-Tetra-0O-benzoyi-o-D-mannopyranose (113)

6-0O-Trityl-1,2,3 ,4-tetra-O-benzoyl-o~-D-mannopyranose (5 g, 6.0 mmol), was dissolved in MeOH.
H,S0; (conc.) (150 pL) was carefully added, and the solution was stirred at room temperature
overnight. The solution was poured into ice-water (300 mL) and extracted with EtOAc (80 mL).
The organic layer was separated and washed with brine (80 mL}), followed by NaHCO; (sat.). The
solution was dried (Na,S0O,), filtered and the solvent evaporated. The crude product was purified
using column chromatography (Si0O,; Hex:EtOAc, 500:50 to 200:200) to yield 1.79 g of the white
solid product (50%). "H NMR (300MHz, CDCl;) é: 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, J1,=2.1, H-1), 6.12 (dd, 1H,
Jip =33, J54=102, H-3), 6.02 (dd, 1H, Js3=10.0, Js5=10.0, H-4), 5.89 (dd, 1H, J,1 = 1.8,
Jo3=3.1, H-2), 4.25 (ddd, 1H, H-5), 3.90-3.76 (m, 2H, H-6).
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2,3,4,6~Tetra—0-benzoyl-a-D-glucopyranosyl—(l-—)4)-2,3,6-tri-O-benzoyi-a-D-glu&opyranosyl-
(1—4)-2,3,6~tri-O-benzoyl-D-glucopyranosyl trichloroacetimidate (114)

Maltotriose perbenzoate (400 mg) was dissolved in THF (3 mL) at 0 °C. A saturated solution of
NH; in MeOH (6 mL) 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 HCl, then washed with brine before the solvent was
evaporated. The crude product was purified using column chromatography (SiOy: 10-50%
EtOAc/Hexane) 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 uL) 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 (SiO,: 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-O-benzoyl-a-D-glucopyranosyl-(1-»4)-2,3,6-tri-O-benzoyl-a-D-glucopyranosyl-
(1—4)-2,3,6-tri-O-benzoyl-p-D-glucopyranosyl-(1—6)-1,2,3,4-tetra-0-benzoyl-D-

mannopyranocse (115)

Trichloroacetimidate 114 (279 umol, 435 mg), 1,2,3,4-tetra-O-benzoy! mannopyranose 113 (1.2
equiv., 200 mg, 335 umol) and molecular sieves were taken up in DCM and stirred at 0 °C for 30
mins before TMSOTT (1.1 equiv., 68.2 mg, 56 pL in 600 uL. DCM) was added dropwise slowly.
The mixture was stirred at 0 °C for 90 mins, before being neutralised with triethylamine (200 uL),
filtered and the solvent was evaporated to yield the crude product, which was purified by column
chromatography (SiO,: Hexane to 50% EtOAc/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-c-D-glucopyranosyl-(1-+4)-2,3,6-tri-O-benzoyl-a-D-glucopyranosyl-
(1—»4)-2,3,6-tri-O-benzoyl-p-D-glucopyranosyl-(1—6)-2,3,4-tri-O-benzoyl-D-mannepyranosyl

trichloreacetimidate (116)
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Perbenzoate 115 (312.8 mg) was dissolved in pyridine (4.5 mL). Dimethylamine (3 mL; 5.6 M in
EtOH) was added. The reaction mixture was stirred at room temperature for 2 hours. DCM (10
mL) was added and the solution washed with brine, H,SO4 (5%) (x 2), brine and NaHCOj5 (sat.).
The solution was dried (Na;SOy4) and the solvent was evaporated. The crude hemiacetal 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 pL) 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 (SiO,: Hexane to 60%
EtOAc/Hexane) to yield the product as a white solid (153.9 mg, 48 % over two steps) which was

. reacted on without further characterisation.

3’-Cholestanyl  2,3,4,6-tetra-O-benzoyl-o-D-glucopyranesyl-(1—4)-2,3,6-tri-O-benzoyl-a-D-
glucopyranosyi-(1-»4)-2,3,6-tri-O-benzoyl-p-bD-glucopyranosyl-(1—6)-2,3,4-tri-O-benzoyl-a-
D-mannopyranoside (117)

Trichloroacetimidate 116 (153.9 mg, 71.1 pmol), 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
TMSOTI( (1.1 equiv., 17.4 pL in 200ul. DCM) was added slowly. The solution was allowed to stir
for 90 minutes at 0 °C. Triethylamine (20 nl) was added and the solvent was evaporated. The
crude product was purified by column chromatography (SiO,: Hexane to 40% EtOAc/Hexane;
loaded with toluene) to yield 71.4 mg of the white solid product (42 %). '"H NMR (300MHz,
CDCl3) &: 8.00-6.94 (m, 65H, Ar), 5.94 (dd, 1H, J3,=9.7, Ji4=9.7, H-3V), 5.76 (dd, 1H,
J32=10.0, J54=7.9, H-3"), 5.68 (dd, 1H, Js,=3.3, Jr4=10.0, B-3), 5.59 (d, 1H, J;,=23.8,
H-1"), 5.57-5.49 (m, 3H, H-3", H-4", H-4Y), 542 (4, 1H, J;,=3.8, H-1"), 535 (dd, 1H,
Jo1 =18, J3=33, H-2Y), 5.16 (dd, 1H, /o, =74, J3=9.5 H-2Y), 5.12 (dd, 1H, J,, =38,
Jr3 =10.5, H-2VY), 493 (dd, 1H, J5, =3.8, o3 = 10.0, H-2™), 4.76 (dd, 1H, H-6™), 4.73 (d, 1H,
Jiz= 1.8, H-1,4.71 (d, 1H, Ji, = 7.7, H-1"), 4.53 (dd, 1H, H-6"), 4.48-4.41 (m, 2H, H-6", H-6",
4.32-4.16 (m, 6H, H-5", H-5", H-5', H-4", H-4", H-6"), 4.11-4.03 (m, 2H, H-6', H-6"), 3.88
(ddd, 1H, H-5'"), 3.60 (dd, 1H, H-6"), 3.23 (m, 1H, CHO), 1.87-0.38 (m, 31H), 0.77 (d, 3H, J = 6.4,
CHs), 0.74 (d, 3H, J= 1.3, CHa), 0.72 (d, 3H, J = 1.5, CH3), 0.61 (s, 3H, CHy), 0.51 (s, 3H, CHa).
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3’-Cholestanyl o-D-glucopyranosyl-(1—4)-a-bD-glucopyranosyl-(1—4)-B-D-glucopyranosyl-
(1—>6)-0-D-mannopyranoside (118)

Glycoside 117 (80 mg) was dissolved in MeOH/THF 1:1. NaOMe (200 pL 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 EtOAc 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’-Cholestanyl 2,3,4,6-tetra-0-sulfo-o-D-glucopyranosyl-(1—»4)-2,3,6-tri-O-sulfo-o-D-
glucopyraneosyi-(1-—>4})-2,3,6-tri-0O-sulfo-p-b-ghucopyranosyl-(1—6)-2,3,4-tri-G-sulfo-o-D-

mannopyranoside, tridecasodium salt (119)

Polyol 118 (72.8 mg, 70.2 pmol) was dissolved in DMF (0.02 M, 3.5 mL). SOs.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 SM NaOH (2.1 equiv./SOs.pyridine, 1.15 mL). The

mixture was transferred to a large round-bottomed flask with water, evaporated and dialysed (2000

MWCQO 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 lIyophilized to give the product as a white solid (25 mg, 15 %). 'H NMR (300MHz, D,0) é:

5.70 (4, 1H, Ji2 = 3.5, H-1), 5.55 (d, 1H, B-1), 5.36 (m, 2H, H2 x H-1), 5.03-4.05 (m, 24H), 3.88

(m, 1H, CHO), 2.00-0.70 (m, 31H), 0.94 (d, 3H, /= 6.4, CH3), 0.89 (d, 3H, J= 1.3, CHj), 0.86 (s,

3H, CHas), 0.86 (d, 3H, J= 1.3, CH3), 0.70 (s, 3H, CHj3).

Example 26. 3-Azidopropyl 2,3,4,6-tetra-O-benzoyl-a-D-glucopyranosyi-(1—4)-2,3,6-tri-0-
benzoyl-o-D-glucopyranosyl-(1-»4)-2,3,6-tri-O-benzoyl-p-D-glucopyranoside (120)

Trichloroacetimidate 114 (2 g, 1.3 mmol), 3-azidopropano! (2 equiv., 260 mg) and molecular

sieves were taken up in DCM (10 mL) and cooled to 0 °C. TMSOTf (1.1 equiv., 318 mg, 260 uL)
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was added dropwise (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 pL), filtered, washed
with water, dried (Na;SO4) and the solvent was evaporated to give the crude product. This was
purified by column chromatography (SiO;: toluene to 5% EtOAc/toluene, loaded with toluene) to
yield 2.06 g of the clear oil product 126 (97%). 'H NMR (400 MHz, CDCly) 6: 8.18 (m, 2H, Ar),
8.04 (m, 2H, Ar), 7.95 (m, 2H, Ar), 7.87 (m, 2H, Ar), 7.84 (m, 2H, Ar), 7;74-7 .70 (m, 4H, Ar),
7.61-7.10 (m, 36H, Ar), 6.09 (t, 1H, J32=10.2, J5,=10.2, H-3™), 592 (dd, 1H, J5,=9.9,
Jsa =82, H-3"), 5.75 (d, 1H, J1,=3.8, H-1"), 570-5.64 (m, 2H, H-3.H-4™), 5.60 (d, 1H,
Jiz =4.1, H-1"), 5.30-5.23 (m, 2H, H-2", H-2"), 5.08 (dd, 1H, /5, = 3.8, J13 = 9.9, H-2'"), 4.99 (dd,
1H, H-6"), 4.75-4.59 (m, 3H, H2 x H-6".H-6"), 4.74 (d, 1H, J;, = 7.5, H-1"), 4.48-4.36 (m, 5H,
H-5", H-5", H-4", H-4", H-6""), 4.23 (dd, 1H, H-6"), 4.05 (ddd, 1H, H-5", 3.92 (m, 1H, CH20),
3.57 (m, 1H, CH;0), 3.19 (m, 2H, CH;N3), 1.74 (m, 2H, CH,).

3-Stearamidopropyl 2,3,4,6-tetra-O-benzoyl-o-D-glucopyranesyl-(1— 4)-2,3,6-tri-O-benzoyl-
o-D-glucopyranosyl)-(1— 4)-2,3,6-tri-O-benzoyl-3-D-glucopyranoside (121)

Glycoside 120 (2 g, 1.23 mmol) was dissolved in THF (10 mL). Triphenylphosphine (3 equiv., 966
mg) was added and the mixture was stirred at room temperature for 1 hour under Ar. Water (30
equiv., 665 pL) 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. Stearoy! chioride (3 equiv., 1.18 g, 1.25
mL) was added, followed by triethylamine (3.1 equiv., 386 mg, 532 pL) and the solution was
stirred overnight at room temperature. The solvent was evaporated and the crude product purified
by column chromatography (SiO,: toluene to 8:1 toluene: EtOAc, loaded with toluene) to yield
1.65 g of the clear oil product 121 (72 %, 2 steps). '"H NMR (400 MHz, CDCls) 6: 8.16 (m, 2H,
Ar), 8.05 (m, 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, 1H, J32=10.2, J3,=10.2, H-3"), 5.98-5.91 (m, 2H, H-3", NH),
576 (d, 1H, Jiz=4.1, B-1"), 5.73-565 (m, 2H, H-3'H-4"), 5.61 (d, 1H, J1;z=4.1, H-1",
5.29-5.20 (m, 2H, H-2", H-2%), 5.11-5.05 (m, 2H, H-2", H-6"), 4.79 (dd, 1H, H-6"), 4.71 (d, 1H,
Jia= 7.5, H-1", 4.68-4.61 (m, 2H, H-6",H-6"), 4.49-4.38 (m, 5H, H-5", H-5", H-4", H4" H-¢"),
4.23 (dd, 1H, H-6""), 4.04 (ddd, 1H, H-5Y, 3.92 (m, 1H, CH,0), 3.57 (m, 1H, CH,0), 3.27 (m, 1H,
CHpN), 3.13 (m, 1H, CHyN), 2.11 (t, 2H, CH,CO), 1.72 (m, 2H, CH,), 1.56 (m, 2H, CH,),
1.30-1.24 (m, 28H, 14 x CH,), 0.88 (t, 3H, CHj).
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3-Stearamidopropyl a-D-glucopyranosyl-(1— 4)-o-D-glucopyranesyl-(1—+ 4)-8-D-
glucopyranoside (122) ‘

Glycoside 121 (1.61 g, 861 pmol) was dissolved in MeOH/THF 1:1 (40 mL). NaOMe (1 mL 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 EtOAc 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-Stearamidopropyl 2,3,4,6-tetra-O-sulfo-o-D-glucopyranosyl-(1— 4)-2,3,6-tri-O-sulfo-o-D-
glucopyranosyl-(1-» 4)-2,3,6-tri-O-sulfo-5-b-glucopyranoside, decasodium salt (123)

Polyol 122 (200 mg, 242 ﬂmol)‘ was dissolved in DMF (0.02 M, 12.1 mL). SOs.pyridine (3
equiv./OH, 7.26 mmol, 1.16 g) was added and the solution stirred at 60 °C overnight. The solution
was cooled to 0 °C and neutralized with SM NaOH (3 equiv./SOs.pyridine, 4.4 mL). 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 NH4HCO») for 72 hours. The
solution was lyophilized to give the product as a yellow solid (177 mg, 40 %). 'H NMR (D,0, 400
MHz) 6 5.69 (d, 1H, Ji12=3.4, H-1), 559 (d, 1H, J1,=2.7, H-1), 4.99-4.92 (m, 2H), 4.85-4.08 (m,
17H), 4.01 (ddd, 1H, CH;0), 3.75 (ddd, 1H, CH,0), 3.32 (t, 2H, J=6.7, CH;N), 2.27 (t, 2H,
CH;CO), 1.87 (m, 2H, CHy), 1.61 (m, 2H, CHy), 1.37-1.29 (m, 28H, CH,), 0.91 (t, 3H, CH;).

Exampie 27. 2,3,4,6-Tetra-0-benzoyl-c-D-glucopyranosyl-(1—4)-2,3,6-tri-0-benzoyi-o-D-
giucopyranosyl-(1—4)-2,3,6-tri-O-benzoyl-a-p-glucopyranosyl-(1-—»4)-2,3,6-tri-O-benzoyi-D-

glucopyranesyl trichloroacetimidate (124)

Maltotetraose perbenzoate 66 (12.4 g) was dissolved in pyridine (47 mL) at 0 °C. Dimethylamine
(5.6M in EtOH) (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 HCI and the resulting precipitate was filtered and

washed with water before being dried. The crude product was purified using column
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chromatography (SiO;: 5-70% EtOAc/Hexane) 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 O °C, before trichloroacetonitrile (4.4 mL) 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-benzoyl-o-D-glucopyranosyl-(1-—>4)-2.3,6-tri-O-benzoyl-c-D-
glucopyranosyl-(1—4)-2,3,6-tri-O-benzoyl-o-D-glucopyranosyi-(1—4)-2,3,6-tri-O-benzoyi-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. TMSOTY (0.5 equiv., 62 pL
in 850 uL. DCM) was added dropwise. The solution was stirred for 90 mins at 0 °C, before being
neutralised with triethylamine (300 pL), filtered, washed with water, dried (Na,SO;) and the
solvent was evaporated to give the crude product. This was purified by column chromatography
(510;: toluene to 24:3 toluene: EtOAc, loaded with toluene) to yield 660 mg of the white solid
product (46%). 'H NMR (400 MHz, CDCls) é: 8.25-7.05 (m, 35H, Ar), 6.12 (dd, 1H, Ji2=9.9,
J32=9.9, H-3™), 6.00 (dd, 1H, H-3), 5.87 (dd, 1H, H-3), 5.76 (d, 1H, Ji, = 3.7, H-1"Y), 5.71-5.64
(m, 3H, H-1, H-3', H-4"), 5.60 (d, 1H, J12=3.7, H-1), 5.29-5.23 (m, 2H, H-2", H-2"), 5.14-5.05
(m, 2H, 2 x H-2), 5.01 (dd, 1H, H-6), 4.85 (dd, 1H, H-6), 4.76-4.69 (m, 2H, 2 x H-6), 4.75 (d, 1H,
Ji2=7.5, H-1", 4.59 (m, 2H, 2 x H-6), 4.47-4.33 (m, 7H, 3 x H-4, 3 x H-5, H-6), 4.19 (dd, 1H,
H-6), 4.05 (ddd, 1H, H-5"), 3.91 (m, 1H, CH,0), 3.57 (m, 1H, CH;0), 3.19 (m, 2H, CH;N), 1.74
(m, 2H, CH,). '

3-Stearamidopropyl 2,3,4,6-tetra-O-benzeyl-o-D-glucopyranosyl-(1— 4)-2,3,6-tri-0-benzoyl-
o-D-glucopyranosyl-(1—~ 4)-2,3,6-tri-O-benzoyl-o~D-glucopyranosyl-(1— 4)-2,3,6-tri-0-
benzoyl-$-D-glucopyranoside (126)

Glycoside 125 (660 mg, 0.314 mmol) was dissolved in ACN (21 mL). Triphenyiphosphine (3
equiv., 247 mg) was added and the mixture was stirred at room temperature for 1 hour under Ar.
Water (30 equiv., 169 nl) 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. Stearoy! chloride (3 equiv., 317 uL)
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was added, followed by triethylamine (3 equiv., 131 pL) and the solution was stirred for 3 days at
room temperature. The solvent was evaporated and the crude product purified by column
chromatography (SiO;: toluene to 15:3 toluene: EtOAc, loaded with toluene) to yield 403 mg of the
clear oil product (55 %, 2 steps). 'H NMR (400 MHz, CDCl) 6: 8.21-7.05 (m, 35H, Ar), 6.09 (dd,
1H, J5,=9.8, /34 =9.8, H-3"), 6.02 (t, 1H, NH), 5.97 (dd, 1H, H-3), 5.90 (dd, 1H, H-6), 5.86 (dd,
1H, H-3), 5.75 (d, 1H, Ji,=3.9, H-1"), 5.71-5.63 (m, 3H, H-1, H-3!, H-4"), 5.59 (d, 1H,
Ji2=39, H-1), 527-5.18 (m, 2H, H-2', B-2"), 5.12-5.04 (m, 3H, H-6', 2 x H-2), 4.72-4.66 (m,
2H, 2 x H-6), 4.70 (d, 1H, J1, = 7.8, B-1"), 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, 1H, H-6), 4.02 (ddd, 1H, H-5Y, 3.91 (m, 1H, CH;0), 3.56 (m, 1H, CH;0),
3.28 (m, 1H, CH;N), 3.13 (m, IH, CH;N), 2.13 (m, 2H, CH,CO), 1.76-1.58 (m, 4H, CH,),
1.26-1.24 (m, 28H, CH,), 0.88 (t, 3H, CHs).

3-Stearamidopropyi o-D-glucopyranosyl-(1- 4)-o-D-glucopyranosyl-(1— 4)-o-b-
glucopyranosyl-(1— 4)-8-D-glucopyranoside (127)

Glycoside 126 (377 mg, 161 pmol) was dissolved in MeOH/THF 1:1 (10 mL). NaOMe (60 uL 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 EtOAc 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-Stearamidopropyl 2,3,4,6-tetra-0-sulfo-o~D-glucopyranosyl-(1- 4)-2,3,6-tri-O-sulfo-0~D-
ghucopyranosyl-(1— 4)-2,3,6-tri-O-sulfo-o-D-glucopyranosyl-(1— 4)-2,3,6-tri-0-sulfo-8-D-

glucopyraneside, tridecasodium salt (128)

Polyol 127 (159 mg, 161 umol) was dissolved in DMF (0.02 M, 8.1 mL). SO;.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 SM NaOH (3 equiv./SOs.pyridine, 3.8 mL). 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 NH,HCOs) for 72 hours. The
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solution was lyophilized to give the product as a yellow solid (227 mg, 61 %). 'H NMR (D0,
400 MHz) 6 5.89 (d, 1H, Ji2,=3.4, H-1), 5.72 (d, IH, J1, = 2.7, H-1), 5.67 (d, 1H, H-1), 5.06-4.09
(m, 18H), 4.01 (ddd, 1H, CH,0), 3.75 (ddd, 1H, CH,0), 3.33 (t, 2H, J= 6.1, CH,N), 2.28 (t, 2H,
J=174, CH,CO), 1.87 (m, 2H, CH,), 1.62 (m, 2H, CHy), 1.37-1.29 (m, 28H, CH,), 0.91 {t, 3H,
CHas).

Example 28. rers-Butyl 2-(cholestan-3-yloxy)acetate (129)

Cholestanol (0.662 g, 1.703 mmol) was dissolved in toluene (13 mL). Potassium zer¢-butoxide (573
mg, 5.11 mmol) was added in one portion. The mixture was stirred at room temperature for 3
hours. rerr-Butyl bromoacetate (503 uL, 3.406 mmol) 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 mL) before all organic
phases were combined, dried (Na,SO4) and the solvent evaporated. The crude product was purified
using column chromatography (SiO,; Hexane:EtOAc, 200:1 to 200:20) to yield the white solid
product (0.65 g, 76% yield). '"H NMR (400 MHz, CDCl3) &: 3.98 (s, 2H, CH,0), 3.30 (m, 1H,
CHO), 1.97-0.56 (m, 31H), 1.46 (s, 9H, CHj), 0.89 (d, 3H, J=6.1, CHj), 0.85 (d, 3H, J=2.0,
CHas), 0.84 (d, 3H, J = 1.4, CH3), 0.79 (s, 3H, CHj3), 0.64 (s, 3H, CHa).

2-(Cheolestan-3-yloxy)acetic acid (130)

tert-Butyl 2-(cholestan-3-yloxy)acetate 129 (634 mg, 1.26 mmol) was taken up in DCM (4 mL)
before TFA (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 (SiO,: DCM to 100:5
DCM:MeOH) before being recrystallized from hexane to yield 439 mg of the white solid product
(78%). "H nmr (400 MHz, CDCly) 8: 4.25 (s, 2H, CH,0), 3;37 (m, 1H, CHO), 1.99-0.58 (m, 31H),
0.89 (d, 3H, /= 6.6, CHa), 0.85 (d, 3H, /= 2.0, CH3), 0.84 (d, 3H, /= 1 4, CHjy), 0.80 (s, 3H, CHs),
0.64 (s, 3H, CH;).

2,3,4,6~-Tetra-O-benzoyl-o-D-glucopyranosyl-(1— 4)-2,3,6-tri-O-benzoyl-o-D-glucopyranosyl-
(1~ 4)-2,3,6-tri-U-benzoyl-f-D-glucopyranosyl isothiocyanate (131)
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Bromide 84 (1.8 g, 1.12 mmol), KSCN (3 equiv., 326 mg), molecular sieves and BusNI (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 NaHCOs(sat.), before being dried (Na;SO4) and the
solvent was evaporated. The crude product was purified using column chromatography
(S102:Hexane to 35% EtOAc/Hexane, loaded with toluene) to yield 1.15g of the white solid
product (65%). "H NMR (400 MHz, CDCls) é: 8.23-7.12 (m, 50H, Ar), 6.16 (dd, 1H, J3,=9.6,
J36=9.6, H-3™), 5.96 (dd, 1H, J3, = 9.6, J54 = 8.2, H-3M), 5.81 (d, 1H, J;, = 4.1, H-1"), 5.75.5.68
(m, 2H, H-3', H-4"), 5.65 (d, 1H, Ji,=4.1, H-1"), 540 (dd, 1H, J»,; =8.2, J53 = 8.2, H-2"), 5.32
(dd, 1H, Joy =4.1, Jo3 =102, H-2"), 528 (4, 1H, Ji,=8.2, H-1), 5.13 (dd, 1H, J,, =4.1,
Joa =102, H-2"), 5.00 (dd, 1H, H-6), 477 (dd, 1H, H-6"), 4.72-4.65 (m, 2H, H-6', H-6"),
4.53-4.41 (m, SH, H-5", H-5", H-4' H-4", H-6"), 4.30 (dd, 1H, H-6"), 4.13 (ddd, 1H, H-5Y.

2-(Cholestan-3-yloxy)acetamido 2,3,4,6-tetra-0-benzoyl-o-D-glucopyranosyl-(1—> 4)-2,3,6-tri-
O-benzoyi-¢-D-glucopyranosyl-(1— 4)-2,3,6-tri-O-benzoyl-S-D-glucopyranoside (132)

Isothiocyanate 131 (0.5 g, 315 umol) and 2-(cholestan-3-yloxy)acetic acid 136 (141 mg, 315 umol)
were dissolved in toluene (6.3 mL). Triethylamine (20 uL) was added and the solution was stirred
at room temperature for 4 days. The solvent was evaporated and the residue purified by column
chromatography (Si0;: Toluene to 10% EtOAc/toluene) to yield 358 mg of the white solid product
(58%). 'H NMR (400 MHz, CDCls) &: 8.23-7.09 (m, 50H, Ar), 7.50 (d, 1H, NH), 6.09 (dd, 1H,
J32=102, J34=9.9, H-3™), 591 (dd, 1H, J5,=9.9, J:4=7.8, H-3%), 5.82 (dd, 1H, J;5=9.5,
J14=9.2, H-3Y), 5.74 (4, 1H, Jip=4.1, H-1"), 5,67 (dd, 1H, Jo3=9.9, Jis = 9.9, H4™), 5.60 (d,
1H, Ji2=4.1, H-1"), 5.51 (dd, 1H, J1,=9.5, Jyaw = 8.5, H-11), 5.27 (dd, 1H, Jo,; = 4.1, Jo3 = 10.6,
H-2"), 5.24 (dd, 1H, Jo,; = 9.5, J,3=9.5, H-2Y), 5.08 (dd, 1H, J1 =4.1, Jo3 = 102, H-2"), 4.92
(dd, 1H, H-6), 4.70-4.64 (m, 2H, H2 x H-6), 4.56 (dd, 1H, H-6), 4.46-4.31 (m, 5H, B-5", H-4!,
H-4", 2 x H-6), 4.22 (ddd, 1H, H-5"), 4.15 (ddd, 1H, H-5Y, 3.95 (dd, 1H, CH,0), 3.73 (dd, 1H,
CH;0), 3.11 (m, 1H, CHO), 1.47-0.50 (31H), 0.90 (d, 3H, J= 6.8, CHs), 0.86 (d, 3H, J=6.8,
CHa), 0.86 (d, 3H, J= 6.8, CHs), 0.77 (s, 3H, CH3), 0.64 (s, 3H, CHj).

2-(Cholestan-3-yloxy)acetamido c-D-glucopyranosyl-(1- 4)-¢-D-glucopyranosyl-(1— 4)-8-D-
glucopyranoside (133)
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Amide 132 (345 mg, 175 pmol) was dissolved in MeOH/THF 1:1 (16 mL). NaOMe (500 puL 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 EtOAc 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)aéetamido 2,3,4,6-tetra-O-sulfo-o-b-glucopyranosyl-(1— 4)-2,3,6-tri-O-
sulfo-o-D-glucopyranosyl-(1- 4)-2,3,6-tri-O-sulfo-3-D-glucopyranoside, decasodium salt (134)

Polyol 133 (118 mg, 127 pumol) was dissolved in DMF (0.04 M, 4.4 mL). SO;.pyridine (3
equiv./OH, 5.3 mmol, 838 mg) was added and the solution stirred at 60 °C overnight. The solution
was cooled to 0 °C and neutralized with 5SM NaOH (3 equiv./SOs;.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 | mL 1.7 M NH;HCO3) for 72 hours. The
solution was lyophilized to give the product as a yellow solid (195 mg, 79 %). 'H NMR (D:0,
400MHz) 6: 5.67 (d, 1H, Ji2=2.9, H-1),5.57 (d, 1H, J1, = 1.2, H-1), 5.35 (4, 1H, J,, = 7.3, H-1Y,
5.06-4.06 (m, 20H), 3.48 (m, 1H, CHO)}, 2.07-0.68 (m, 46H).

Example 29, 3-(Cholestan-3-yloxy)propanenitrile (135)

Cholestanol (1.554 g, 3.998 mmol) was dissolved in DCM (6 mL). 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 (Na;SOq4) before the solvent was evaporated. The residue was recrystallized from hot
MeOH to yield the pure product as a colourless crystalline solid (1.42 g, 80% yield). "H NMR (400
MHz, CDCly) 6: 3.68 (t, 2H, CH,0), 3.29 (m, 1H, CHO), 2.57 (t, 2H, CH,CN), 1.98-0.58 (m,
31H), 0.89 (d, 3H, /= 6.6, CH3), 0.87 (d, 3H, /= 1.8, CH3), 0.85 (d, 3H, J = 2.0, CH3), 0.79 (s, 3H,
CHa), 0.64 (s, 3H, CH;).
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1-Amine-3-(cholestan-3-yioxy)-propane (136)

3-(Cholestan-3-yloxy)propanenitrile 135 (442 mg, 1 mmol) was taken up in a mixture of toluene (1
mL), chioroform (1.5 mL), EtOH (1 mL) and conc. HCI (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 NaHCO; (sat.) (40 mL).
The organic phase was separated and washed with NaHCO; (sat.) (30 mL), followed by brine (20
mL), before being dried (Na;SO4) and the solvent evaporated to yield the white foam product

which was reacted on without further purification or characterization.

1-[(Cholestan-3-yloxy)propyl}-3-[2,3,4,6-tetra-O-benzoyl-a-D-glucopyranosyl-(1-»4)-2,3,6-tri-
O-benzoyl-o-D-glucopyranosyl-(1—4)-2,3,6-tri-O-benzoyl-B-D-glucopyranoside] thiourea
(137)

3-(Cholestan-3-yloxy)propan-1-amine 136 (0.5 mmol) was taken up in toluene (3 mL).
Isothiocyanate 131 (403 mg, 0.254 mmol) was added. The solution was stirred at room temperature
for 3 days. The solvent was evaporated and the crude product purified using column
chromatography (SiO,; toluene to 180:30 toluene:EtOAc) to yield the pure product as a white solid
(355 mg, 35%). 'H nmr (400 MHz, CDCls) 6: 8.23-7.09 (m, 50H, Ar), 6.90 (dd, 1H, J=4.9,
J=49, NH), 6.09 (dd, 1H, J3,=10.2, J;4=9.8, H-3™), 5,890 (m, 2H, H-3", H-3"), 5.74 (d, 1H,
Jiz=3.9, H-1"), 5.67 (dd, 1H, J43=9.8, Jus = 9.8, H-4""), 5,58 (d, 1H, J;, = 3.9, H-1"), 5.28 (dd,
1H, J) = 3.9, Jo3 = 10.7, H-2"), 5.19 (dd, 1H, Jo, = 9.3, J23 = 9.3, H-2Y, 5.09 (dd, 1H, J5; = 3.9,
Jo3 =102, H-2"), 4.92 (dd, 1H, B-6), 4.70 (dd, 1H, H-6), 4.67 (dd, 1H, H-6), 4.58 (dd, 1H, H-6),
4.46-4.34 (m, 5H), 4.27-4.18 (m, 2H), 3.50 (dd, 2H, CH,), 3.18 (m, 1H, CHO), 1.98-0.56 (35H),
0.90 (d, 3H, J = 6.8, CHz), 0.87 (d, 3H, J= 6.8, CHj3), 0.86 (d, 3H, J= 6.8, CHz3), 0.80 (s, 3H, CHa),
0.64 (s, 3H, CH3).

1-[(Cholestan-3-yloxy)propyl]-3-[o-D-glucepyranosyl-(1—4)-a-D-glucopyranosyi-(1—»4)-f-D- |
glucopyranoside] thiourea (138)

Thiourea 137 (345 mg, 171 pmol) was dissolved in MeOH/THF 1:1 (16 mL). NaOMe (500 pL 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
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yield the white solid product which was triturated with EtOAc 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.

1-{(Cholestan-3-yloxy)propylj-3-[2,3,4,6-tetra-O-sulfo-o-D-glucopyranosyl-(1-—4)-2,3,6-tri-O-
sulfo-a-D-glucopyranesyl-(1—>4)-2,3,6-tri-O-sulfo-p-bD-glucopyranoside] thiourea, decasodium
salt (139)

Polyol 138 (169 mg, 171 umol) was dissolved in DMF (0.04 M, 4.4 mL). SOs.pyridine (3
equiv./OH, 5.13 mmol, 816 mg) was added and the solution stirred at 60 °C overnight. The
solution was cooled to 0 °C and neutralized with SM NaOH (3 equiv./SOs.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 NH,HCO3) for 72 hours. The
solution was Iyophilized 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 %). 'H NMR (400 MHz, D,0) é:
6.00-5.56 (m, 3H, 3 x H-1), 4.98-3.14 (m, 21H), 2.04-0.72 (m, 50H).

Exampie 30. 3'-Cholestany! 2,3,4,6-tetra-O-sulfo-o-~D-glucopyranosyl-(1— 4)-2,3,6-tri-O-
sulfo-o~D-glucopyranosyl-(1-+ 4)-2,3,6-tri-O-sulfo-o~D-glucopyranosyl-(1- 4)-((1-pyridinium-
1-y1)-2,3,5,6-tetra-O-sulfo-D-glucoside, tridecasodium salt (140)

The polyol 64 (3.552) was dissolved in dry DMF (46 mL) and freshly washed and dried
SOs.pyridine complex (21.24 g) 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
(5M, 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 vacuo at 40 °C. A pale yellow pOWdCI: 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® 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
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aqueous solution NH/HCO; (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 % 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). 'H NMR (400 MHz, D,O) 6: 9.09 (m, 2H, Ar), 8.39 (m, 1H, Ar),
7.93 (m, 2H, Ar), 6.40 (d, 1H, H-1'), 5.56 (d, 1H, Ji,=3.4, H-1"), 5.54 (d, 1H, J;,=2.3, H-1"),
5.45 (d, 1H, Ji, = 3.3, H-1"), 5.00 (ddd, 1H, H-5"), 4.86 (dd, 1H, H-3"), 4.79 (dd, 1H, H-3™), 4.77
(dd, 1H, H-2"), 4.77 (dd, 1H, H-4"), 4.64 (dd, 1H, H-2"), 4.58 (dd, 1H, H-3"), 4.49 (dd, 1H, B-3"),
4.40 (m, 1H, H-6", 432 (m, 1H, H-6"), 4.31 (dd, 1H, H-4"), 4.29 (dd, 1H, H-2"), 4.29 (dd, 1H,
H-2"), 4.20-4.10 (m, 6H, H6 x H-6), 4.13 (ddd, 1H, H-5"), 4.12 (dd, 1H, H-4"), 4.10 (dd, 1H,
H-4"), 4.07 (ddd, 1H, H-5"), 3.81 (ddd, 1H, H-5"), 2.00-0.67 (m, 31H), 0.93 (d, 3H, CHs), 0.87
(d, 3H, CH,), 0.86 (d, 3H, CHa), 0.83 (s, 3H, CHs), 0.68 (s, 3H, CHs).

Example 31. 8-Pentadecanyl 2,3,4,6-tetra-O-acetyl -D-glucopyranoside (141)

To a solution of D-glucose peracetate (250 mg, 640 umol) in DCE (1 mL) was added 8-
pentadecanol (220 mg, 960 pmol). BF3.O(Et), (134 pL, 1.1 mmol) was added and the mixture
stirred at room temperature overnight before pouring onto short plug of silica and eluting with
EtOAc. The solvent was evaporated before the crude material was purified by column
chromatography (SiO,, loaded with DCM, elution with DCM (100 mL), then 20% EtOAc/Hexane
to 35% EtOAc/Hexane) to give the glycoside 141 as a white solid (179 mg, 50%). 'H NMR
(CDCl3, 400 MHz) 6: 5.19 (dd, 1H, J23=9.5, J34=0.0, H-3), 5.06 (dd, 1H, Js5=9.7, H-4), 4.96
(dd, 1H, J;,=8.0, /23 =9.6, H-2), 4.52 (d, 1H, H-1), 4.21 (dd, 1H, Jse, = 5.2, Jsaep = 12.1, H-6b),
4.12 (dd, 1H, Js: = 2.6, H-6a), 3.66 (ddd, 1H, J45=10.0, H-5), 3.53 (m, 1H, CH,CHOCH,), 2.07
(s, 3H, OCOCH3;), 2.02 (s, 6H, OCOCH3), 2.00 (s, 3H, OCOCHj), 1.60-1.20 (m, ~24H, CH,), 0.88
(t,3H,J=17.0, CHs), 0.87 (t, 3H, J= 7.0, CH3).

8-Pentadecanyl D-glucopyranoside (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.
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8-Pentadecanyl 2,3,4,6-tetra-O-sulfo-bD-giucopyranoside, tetrasodium salt (143)

Polyol 142 (50 mg) was dissolved in DMF (5 mL). SOs.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
mL of water and purified by Bio-Gel P-2 column chromatography (eluted with 0.1 M NH,HCO; at
196 mlL/h, 6 min per collection). The product fractions were identified by MBT and CE.
Lyophilisation gave the product 143 as pale-yellow powder (33 mg, 32%). '"H NMR (400 MHz,
D;0) 6:4.79 (d, 1H, J12 = 5.3, H-1), 4.67 (br, 1H), 4.45 (br, 1H, H-2), 4.28 (m, 2H), 4.28 (m, 2H),
3.68 (s, 1H), 1.52-1.38 (m, 4H), 1.32-1.10 (m, ~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-Q and VEGF were
measured using a surface plasmon resonance (SPR) based solution affinity assay.” 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.” For each K, measurement, solutions were prepared containing a fixed
concentration of protein and varying concentrations of vthe ligand in buffer. Ligands binding to
FGF-1 and VEGF were measured in HBS-EP buffer (10 mM HEPES, pH 7.4, 150 mM NaCl, 3.0
mM EDTA and 0.005% (v/v) polysorbate 20), while binding to FGF-2 was measured in HBS-EP
buffer containing 0.3 M NaCl. Prior to injection, samples were maintained at 4 °C to maximise
protein stability. For each assay mixture, 50-200 pL of solution was injected at 5-40 pL/min and
the relative binding response measured. All surface binding experiments were performed at 25 °C.
The surface was regenerated by injection of 40 uL of 4M NaCl at 40 pL/min, followed by injection
of 40 uL of buffer at 40 uL/min.

Sensorgram data were analysed using the BIAevaluation software (BlAcore) and K, values
determined as previously described.” Where X, values were measured in duplicate, the values

represent the average of the duplicate measurements. The results are presented in Table 1.
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Heparanase Inhibition Assay

The enzymatic activity of heparanase can be detected by measuring the cleavage of the
substrate fondaparinux.*>*° The newly formed reducing disaccharide can be detected by reacting
with the mono-tetrazolium salt WST-1 (Auspep Pty Ltd, Melbourne, Australia) a to produce a blue
colour which can be measured with a microplate reader at 584 nm. 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 ICsy 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 pM) and varying concentrations of inhibitor and buffer to give a final volume of 100 pL were
mixed in 96 well plates (Costar EIZ/RIA, Corning) 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 (100uL). A blue colour was
developed by incubation of the plates at 60 °C for 60 min. The OD was determined at 584 nm with
a microplate reader (Fluostar) and quantitated using a standard curve constructed with D-galactose
as the reducing sugar standard. The ICsq value for each compound was evaluated and converted

into a K; (inhibition constant) using the expression

IC 50
[substrate]
K

The K (concentration of substrate that leads to half-maximal velocity) for fondaparinux

was determined to be 33 + 6 uM. The results are presented in Table 1.
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,
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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 mM 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 10° per well. Growth factors and test compounds were then added in
50 uL volumes at specified concentrations to obtain a final volume of 200 pL. Following
incubation for 70 h, 20 uL of the CellTitre 96® Aqueous One Solution Cell Proliferation Assay

(Promega) was added for 2 h prior to reading the absorbance at 490 nm to obtain OD values. The

data are presented in Table 2.
Matrigel” Microtubule Formation Assay

The tube formation assay was performed essentially as described by Malinda et al., with
modifications.*’ 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 10° cells per mL. For each set of triplicate
wells, 200 uL of cells (4 x 10°/mL) were treated with an equal volume of compound to obtain final

concentrations of 10, 50 or 100 uM (thus ensuring 1 x 300 pL are available for each condition). A
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100 pL aliquot of cells was then plated onto 96-well plates pre-coated with growth factor reduced
Matrigel” (50 pL 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.
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Endothelial Cell Migration Assay

The BD BioCoat™ 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 FluoroBlok ) 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 uL of HUVECS at a concentration of 2.5 x 10%/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 puL 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% CO; 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 FLUOstar Optima (BMG laboratories) with an
excitation and emission filter of 485 nm and 520 nm respectively. Data is shown as percentage

inhibition of migration in comparison to FCS-induced HUVEC (Table 3).
Ex Vive Angiogenic Sprout Assay

Explants from rat aortas were prepared by a modification of protocols previously described
4245 1n this model, the rat aortic endothelium exposed to a three dimensional matrix of ECM-
derived proteins (Matrigel™ ), 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.
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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 singlequots’ (Cambrex) reagents except for heparin. Meanwhile,
Matrige:lTM (BD Biosciences) was allowed to cool on ice and once in a liquid form, 180 pL was
pipetted into 48-well tissue culture plates (Nunc). The plates were incubated at 37 °C for 30 min to
allow Matrigel™ 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 Matrigelm in the centre of each well and once
orientated as required, 60 uL of extra Matrigel” was placed on top and the plate was returned to
the incubator for a further 20 min. Each well was then suppiemented with 1.0 mL media in the
absence (control) or presence of test compounds usually at two concentrations within the range of
1-50 uM, 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 *. 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 Matrigel in the absence of any inhibitor (control) yielded extensive

angiogenic sprouting (as a score of 5 indicates diffuse angiogenesis) as illustrated by Figure 1.
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Addition of PI-88 and P(G524 (a less lipophilic analogue) led to a strong inhibitory response
at 10 and 50 uM. 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 pg/mL in PBS) on the elevation of the activated partial
thromboplastin time (APTT) of pooled normal human plasma. APTT measurements were
performed on a STAGO 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 APTT 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 Vive 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.

B16F1 cells were cultured in complete DMEM medium containing 10% FCS, penicillin /
streptomycin, L-glutamine, 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 10° cells were injected in
a volume of 50 pL. 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
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different concentrations in a volume of injection of 50 or 100 uL. 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, ] x w, where 1 = longest dimension and w = shortest dimension. To estimate tumour
volume, the formula 0.5 x 1 x (w?) 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). TGI 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 x10°) 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
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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 HT29 colorectal cancer xenograft model

HT-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 TU/mL final concentration). The cells were harvested by
trypsinisation, washed twice in HBSS and counted. The cells were then resuspended in HBSS and
adjusted to a final volume containing 2 x 10’ cells/mL. 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 animal's right shoulder, where 100 pL of cells (2 x 10°
cells) were discharged. The treatment of mice commenced with an average tumour volume of
approximately 155 mm’. Tumours were measured in two dimensions (length and diameter) and the

tumour volume calculated using the equation:
V(mm?®) = length x diameter® x 7 /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 PI-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 AHI) cells*® were cultured in Eagle’s minimum
essential medium (EMEM) supplemented with 2% calf serum, 0.05% Primaton RL substance
(Kraft Inc., Norwich, USA) and antibiotics. Human epidermoid carcinoma (HEp-2) cells were
cultured in Dulbecco’s modified EMEM (DMEM) supplemented with 10% fetal calf serum and
antibiotics. The HSV strains used were HSV-1 KOS321, a plaque-purified isolate of wild-type
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strain KOS ¥/, HSV-1 KOS gC-null variant gC39 *, and HSV-2 strain 333*. The RSV strain A-2

151

%% was used. The RSV stock was prepared as described by Hallak et a and stored at -70 °C in

the presence of 40% sucrose ° 2,
Virus purification and assay of virus binding to cells

The extraceliular, methyl-[’H]Jthymidine labeled HSV virions were purified by
centrifugation through a three-step discontinuous sucrose gradient as previously described ****. The
effect of test compound on the binding of purified methyl-[>H]thymidine labeled virus to GMK
AHI cells at 4 °C was assayed as described previously !’. Briefly, the cells were washed with PBS-
A (PBS supplemented with | mM CaCl, and 0.5 mM MgCl,) 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 10° plaque-forming units of HSV-1 KOS321 or HSV-2 333 stain and specific
concentrations of the test compound in 200 pl. 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 g for 10 min. The supernatant was kept at -20 °C. In the
case of RSV, the assay was carrted out in a similar manner using DMEM supplemented with 2%

heat-inactivated fetal calf serum instead of EMEM.
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Viral plague assays

The viral infectivity (the plaque number-reduction) assay and the plaque size-reduction assay
were carried out as described previously . 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% methyicellulose 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 37 °C. The concentration of the test compound that inhibited the number of viral plaques by 50%
(ICsp) 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
ng/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 plagues. 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 IMS500 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 AHI 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 uL 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, W1, USA).



20 95.082.279.0 105.885.2102.2 a Approximately 2 x 105 PFL1 of respective virus were
co-incubated with P1-88 (ggimL), the test compound or the diluent m_edlum (control) for 15 mm at 37 C
prior to dilution of the mixtures 1:500 or 1:1000 and viral plaque titration. The resulf[s are expressed as
a percentage of the number of viral plaques detected.gith the compound-treated virus relatl_ve to
mock-treated controls. WO 2009/049370PCT/AU2008/001535 - 9 g- Table 9. Anti-HSV activity of test
compounds Compound HSV-2 1050 Tim r

Pharmacokinetics

Adult male Sprague-Dawley (SD) rats (approx 300 g) were used for the experiment. Femoral artery
cannulae was implanted and exteriorised following isoﬂurane_ anaesthesia. Jugular vein artery

cannulae was implanted and exteriorized. Animals were allowed to recover from cannula insertion

w

prior to dosing, and housed in metabolism cages for the duration of experimentation with free
access to water and food. *H (aglycon labelled) or *°S (sulfate labelied) 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 mL/kg. The total amount of radioactivity administered to each rat was between
10 0.5-10 uCi. Blood samples (~325 pl) 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) until centrifuged.
Blood samples were centrifuged, plasma separated and 50 uL aliquot of the plasma transferred to a
 scintillation vial for counting. At the end of the experimental period animals were euthanased via a
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 pharmacokinetic
20 parameters were calculated using PK Solutions 2.0 software (Summit Research Services, Ohio,

U.5.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

25 be understood that the terminology employed herein is for the purpose 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 mteger 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 specxﬁcanon 18 not

30 an admission that the disclosures constitute common general knowledge in Australia.

Amended Sheet
IPEA/AU
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Table 1. The results of the growth factor binding and heparanase inhibition assays as described in

the preceding sections,

Compound K4 VEGF K; FGF-1 Ky FGF-2 K, Heparanase
(nM) (nM) (nM) (nM)
4 12£3 63 480 + 70 42+£0.5
8 51+1.8 23+1.3 253+ 25 3504
11 0.79 £ 0.24 0.19 £0.10 73 £ 23 48+18
17 24+6 32+05 ND ND
20 22+6 0.60 £ 0.50 160 = 40 58+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 55+26
33 1300 = 300 270 + 30 1570 £ 150 223+1.6
39 319+ 19 185+ 1.8 631+4 64+25
44 27+05 0.17 £ 0.07 80 + 40 44514
48 460 + 30 226+ 1.0 480 + 40 8.50 +0.14
56 90 £ 30 167 490 £ 40 105+ 1.7
60 260 = 130 143+3.0 474.0 + 1.4 84£2.6
65 28.9£23 844 390 + 80 6.1+2.5
70 95+ 8 9.7+0.8 390 + 90 3.7+0.8
76 790 £ 230 50+8 610 £ 60 16 = 4
79 3000 =+ 400 3600 = 600 > 3000 111£28
83 7.95+0.07 1.25 + 0.07 50+ 4 20+5
87 190 = 60 248+23 547 + 50 9.142.5
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Compound Ky VEGF K; FGFE-1 K4 FGF-2 K; Heparanase

(M) (nM) (nM) (nM)

93 1600 % 300 610 = 210 1800 = 300 307

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 59+1.6 286 + 25 ND

123 380+ 110 32223 530 = 50 11304

128 14+4 4.94 = 0.08 311 +25 9.1£0.3

134 1080 + 200 13£3 630 £30 ND

139 379 13 72+ 12 880 = 110 ND

140 1242 1306 380 + 40 ND
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Table 2. Data for selected compounds in the Growth Factor Induced Endothelial Cell Proliferation
Assay and Matrige]™ Microtubule Formation Assay. a) ICsg values (uM) for inhibition of HUVEC
proliferation induced by FGF-1, FGF-2 and VEGF; b) % Inhibition of microtubule formation at 10

uM relative to controls.

Compound FGF-1 FGF-2 VEGF Microtubule Formation
(ICs0 LMD (Cso, uM) (ICso, LM % inhibition at 10 M

PI-88 42 10 20 29%
4 25 10 6.54 ND
8 10.1 8.1 54 27%
11 33 17.0 19.5 ND
17 4,29 344 5.75 71%
20 1.29 0.847 1.18 73%
24 1.54 0.665 0.580 90%
27 0.990 0.390 0.220 74%
33 >10 2.22 1.85 14%
39 4.44 2.27 0.951 74%
44 3.79 0.349 1.18 95%
48 3.81 1.74 2.08 64%
56 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 2.69 243 2.62 ND
97 4.09 4.17 1.13 ND
162 3.95 >10 5.17 ND
167 5.75 5.59 5.56 ND
119 4.04 2.69 2.01 32%




1070.43 1.91120.45 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 H&2HHRSEB21 strain plagues in GMK AH1 cells by 50%. Tabie 1Q.uMosulasion 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 é%g/nl'l) Compound

Compound FGF-1 FGF-2 VEGF Microtubule Formation
(ACso pM) (ICso, uM) (ICs¢, pM) % inhibition at 10 pM
123 1.69 1.7 1.1 33%
128 047 0.77 0.24 ND
134 1.47 1.28 2.14 63%
139 2.16 1.5 2.31 36%
140 0.56 0.005 1.1 37%

Table 3: Inhibition of HUVEC migration as expressed by percentage inhibition of control by PI-
88, a less lipophilic analogue (PG524) and selected compounds at concentrations of 10 and 50 pM.

% Inhibition of Migration
Compound 10 uM 50 uM
PI-88 10 11
PG524 3 ‘ 7
20 48 99
24 17 61
27 48 96
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Table 4: Effect of PI-88, a less lipophilic analogue (PG524) and selected test compounds on
angiogenic sprout formation in the rat aortic angiogenesis assay.

Compound % Inhibition of Angiogenesis (10 uM)

PI-88 61

PGS24 ' 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




10 110.898,36.8 78,5 , 101.1 88,4 93:7 82,6 or respective virus were co-incubated with
P1-88 (ug/m1l), test compound or the diluent medium (control) for 15 min at 37 C (water bath) prior to

dilution of the mix¢usem bHH) or 1:1000 and viral plaque titration. The results akerexRiRssRLRS 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 dilutedl :2.2 was present during the 15 rﬁiﬁ%‘frus-compound

Table 5: Anticoagulant activity of selected compounds. Time for normal pooled human plasma to

clotin APTT and Heptest assays following addition of test compounds at 0.1 mg/mL.

Compound. | APTT (s) Heptest (s) | Compound | APTT (s) Heptest (s)
PI-88 >500.0 | >500.0 76 61.2 30.2
4 125.9 64.2 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 39.6 253
33 40.6 25.5 97 40.3 26.7
39 50.7 27.3 102 38.6 239
44 217.0 58.5 167 38.8 253
48 73.3 33.1 112 38.9 254
56 585 242 119 57.1 28.6
60 71.4 26.4 123 51.1 249
65 71.9 28.6 128 65.8 322
70 104.0 45.5 Plasma 35.0 244
control




Table 11:

Pharmacokinetic parameters of test compounds following either ntra venous (iv) or

subcutaneous (sc) administration in Sprague-Dawley rats. WO 2009/0493711Per/ATJ20081001535 |
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PI-88 5 3 19

4 2 0.7 0

8 7 0.2 3

i1 0 0 0

20 0 0 0

* Percentage of a number of viral plaques found with drug treated virus (100 ug/mL) relative to
mock treated controls.

Table 7. Antiviral activity and cytotoxicity of test compounds.

Compound | Cytotoxicity CCso® ICs (Selective index CCso/ICs0)°
GMK HEp-2 HSV-l ~ [ HSV-2 RSV
AH1

P1-88 >1000 > 400 7 (>143) 1.1 (>909) 9.9 (>40)

4 >400 >400 2.1 (>190) 0.9 (>444) 4.6 (>87)

11 >400 NT 1.8 (>222) 0.9 (>444) 57

20 110 113 2.1 (52) 1.1 (100) 1.7 (66)

* Concentration of compound (ug/mL) that reduced GMK AH1 or HEp-2 cell viability by 50%

® Concentration of a test compound that reduced the number of HSV plaques in GMK AHI cells or
RSV plaques in HEp-2 cells by 50%. In parentheses are the values of the selectivity index
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HSV-2 100 107.7 68.1 0
10 102.9 97.5 0.3
1 95.1 98.6 1203
RSV 100 94.0 47.3 13.3
20 95.0 82.2 79.0
4 105.8 85.2 102.2

® Approximately 2 x 10° PFU of respective virus were co-incubated with PI-88 (pg/mL), the test

compound or the diluent medium (control) for 15 min 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.
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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

76 0.15 025 0.23

76 0.07  0.20° 0.37

79 0.28 2.9

83 6.0 3.0

87 0.53 0.77

93 0.27 04

97 0.26 0.58

102 0.43 1.8

107 0.43 1.9

112 0.45 2.4

119 2.1 - 0.62

128 1.0 1.4

- “Concentration of the test compound that reduced the number of viral plaques in GMK AH1 cells
by 50%.
®Concentration of the test compound that reduced the number of HSV-1 KOS321 strain plaques in
GMK AH]1 cells by 50%. '
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* Approximately 2x10° PFU of respective virus were co-incubated with PI-88 (ng/ml), 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 éompound~treated virus relative to mock-treated

controls.

® The pH value during the virus-compound incubation was 4.5,

¢ Cervical secretions diluted 1:2.2 was present during the 15 min of the virus-compound

Table 11: Pharmacokinetic parameters of test compounds following either intra venous (iv) or

subcutaneous (sc) administration in Sprague-Dawley rats.

Compound Half-life (iv) Half-life (sc)
PI-88 I.lh 1.2h
65 173 h 213h
70 10.3h ND
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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 groupyoabiaxabzed in a glycosidie linkage is substituted independepdtly, Ry @@ 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; Zis 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! frionosaccharide; Rl 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 groupRESHBEBREYCESlesteryl, 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

compounél is bekifibn GoRankresT, & tRettalnyd F@r&;ﬂs,%ﬂé‘?@n‘%@n@?‘f?&&ﬁbﬂa?%en R2
's not glyﬁyrrhetﬁ?nsé @ﬁr QeNEVGS R rene 6,143, 730, 2000,
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when Rlisabond,andn=0or 1, and Zis 5, then R2 is not a CIS straight chain 25alkyl group;

when n is 3-6, and Rl is a bond, and X and Y are a(1-44)-linked glucose, then R2 is not a C12 to CI 8
straight chainwalkgbgroupye when n is 3-5, and Rl is a bond, and X and Yrare {36beddirzked 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 gré&%r 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 | wherein 12:2 is
cholestar??l 3. TinssemipBunitplkeshoming ol ermpmao e iR iEqtopydstdtasat e 3 4, PAé compound
according®o anyV5%! cPal?fﬁ’§‘$S§(AfF1e ?f’R'l%"ér(@&f% I[1,2,3]-triazole- I)/l linker. 105.A
compou G145 RO S, 2005
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sulfonato3f3-D-ghubbpy MR esdadeq MPRUNCGOFY) (Frdrhriesian; 3185y 1-
33. Fairweather, J. K.; Karoli, T.; Ferro, V. Bioorg. Med. Chem. 2004, 12, 6063.
34, Chen, L.; Kong, F. J. Carbohydr. Chem. 2002, 21, 341.
35. Narumi, A.; Miura, Y.; Otsuka, I.; Yamane, S.; Kitajyo, Y.; Satoh, T.; Hirao, A.; Kaneko,
N.; Kaga, H.; Kakuchi, T. J. Polym. Sci., Part A: Polym. Chem. 2006, 44, 4864.
36. Pazur, J. H. Methods Carbohydr. Chem. 1962, 1, 337.
37.  Ahmed, S.; Alauddin, M.; Caddy, B.; Martin-Smith, M.; Sidwell, W. T. L.; Watson, T. R.
Aust. J. Chem. 1971, 24, 521.
38. Ferro, V.; Meldal, M.; Bock, K. J. Chem. Soc., Perkin Trans. 1 1994, 2169.
39, Driguez, P. A.; Petitou, M. PCT Int. Appl. WO 2006/021653 A2, 2006.
40. Bisio, A.; Mantegazza, A.; Urso, E.; Naggi, A.; Torri, G.; Viskov, C.; Casu, B. Semin.
Thromb. Hemost. 2007, 33, 488.
41. Malinda, K. M.; Nomizu, M.; Chung, M.; Delgado, M.; Kuratomi, Y.; Yamada, Y.;
Kleinman, H. K.; Ponce, M. L. Faseb J. 1999, 13, 53.
42. Nicosia, R. F.; Ottinetti, A. Lab. Invest. 1990, 63, 115.
43, Dredge, K.; Marriott, J. B.; Macdonald, C. D.; Man, H. W_; Chen, R.; Muller, G. W
Stirling, D.; Dalgleish, A. G. Br. J. Cancer 2002, 87, 1166.
44, Ng, S. S. W.; MacPherson, G. R.; Gutschow, M.; Eger, K.; Figg, W. D. Clin. Cancer Res.
2004, 10,4192,
45, Min, J.-K.; Han, K.-Y.; Kim, E.-C.; Kim, Y.-M.; Lee, S.-W.; Kim, O.-H.; Kim, K.-W_;
Gho, Y. S.; Kwon, Y.-G. Cancer Res. 2004, 64, 644.
46. Gunalp, A. Proc. Soc. Exp. Biol. Med. 1965, 118, 185.
47. Holland, T. C.; Homa, F. L.; Marlin, S. D.; Levine, M.; Glorioso, J. J. Virol. 1984, 52, 566.
48. Holland, T. C.; Marlin, S. D.; Levine, M.; Glorioso, J. J. Virol. 1983, 45, 672.
49, Duff, R.; Rapp, F. Nat. New Biol. 1971, 233, 48.
50. Lewis, F. A.; Rae, M. L.; Lehmann, N. L; Ferris, A. A. Med. J. Aust. 1961, 2, 932,
51. Hallak, L. K.; Collins, P. L.; Knudson, W.; Peeples, M. E. Virology 2000, 271, 264.
52. Gupta, C. K.; Leszczynski, J.; Gupta, R. K.; Siber, G. R. Vaccine 1996, /4, 1417.
53. Karger, A.; Mettenleiter, T. C. Virology 1993, 194, 654.
54. Trybala, E; Liljeqvist, J. A.; Svennerholm, B.; Bergstrom, T. J. Virol. 2000, 74, 9106.




oxymethyp[1,2,31triazol-1-y1 2,3,4,6-tetra-0-sodium
sulfonato-a-D-glucopyranosyl(1->4)-2,3,6-tri-0O-sodium sulfonato-a-D-glucopyrandsyi(1r>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-FD=glucopyranoside (compound 87);
3-stearamidopropy! 2,3,4,6-tetra-0-sulfo-a-D-glueopyranosyl-(l

--->4)-2, 3,6l h-0lsufodaliDyladbpipspigkareys a3l evsi-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-O-
sul Ib-a-D-dlucopyriersivid ofyle s@werrbieuiels-D-glucopyranosyl-( | ->4)-2,3,6-tri-0-
sulfo-P-D-glucopyranoside, tridecasodium salt (compound 128). MCSLLP - 105 - 6,A pharmaceutical
or veterinary composition for the preventioiXor-trdatrd&Rin a Mammalian subject of a disorder
resulting from angiogenesis, metastasis, inflammation, coagulation/ thrombosis, raised blood
triglyceridevéxeds;: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 carrienosiltentfonal leashena it compokRckeif. ddoe If@seMpeRUuBhacraisling to claim
| in the manufacture of a medica_meng for the prevention or treatment in a mammaljan subject of a

disorder re&lRiRy $PSH QNGIGEENSSTEDSHEt S IS PRI M Ao SE3Ey R AN tHL BB 1rkigBY blood
triglycerideJpyelscd@ioigrobirkinteqteatand/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-glucopItrh8Ey AE-Ray -3 8 6F 868%M sulfonato-a-D-glucopyranosy1-(1
->4)-3,8,646-0-sodiumgiuea Ry @nongyddnad Yo, 6-tri -0-sod iu m sulfonato-f3-D-glucopyranoside

e S R RS ST o
4)-1-deoxy2nd:646:t-a0diumhsulfonatortdie gy eapyrarobigkiégcompound 70); 4-(cholestan-313-yl-

R' is a linker selected from the group including alkyl, alkenyl, alkynyl, aryl,
heteroalkyl, heteroaryl, acyl, aroyl, alkylamido, alkylthioamido, triazolyl, substituted

15  triazolyl or is a bond,

R? is a lipophilic moiety selected from the group including cholesteryl, cholestanyl,
cholate, deoxycholate, glycyrrhetinyl, straight chain alkyl greater than C8, substituted alkyl
greater than C8, alkylamido, substituted alkylamido, straight chain acyl, branched acyl,
substituted acyl;

20 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 R' is a bond, then R? is not glycyrrhetinic acid or derivatives thereof;

when R is a bond, and n=0or 1, and Z is S, then R*is not a C18 straight chain

25  alkyl group;

when n is 3-6, and R' is a bond, and X and Y are a(1—>4)-linked glucose, then R? 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 B(1—3)-linked glucose, then R* is
not a C9 to C12 straight chain alkyl group or cholesteryl group;



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)- | -d eoxy-2,3,6- tr @(—}S%ngdium

sulfonato-P-D-glucopyranoside (compound 76); 313-cholestanyl 2,3,4,6-tetra-0- so
sulfonato-a-D-glueopyranosyl-(1 -->4) 2,3,6-tri-O-sodium

sulfonato-a-Dglucopyranosyl-(I->4)-2,3,6-tri-O-sodiufsulfonato-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»ﬂ®n2@3,@andcﬂsﬂﬂfdib-1§4gpuéﬂp§}ﬁ§né§|@é syeBAB ORI ElIRdorpdUhdis B Y 23):

and 3- stearqmlg&pg%%l acyl or straight chain alkyl §reater than C8 or substituted alkyl
2,3,4,6 tetra-O-sulfo-a-D- g ucopyranosyl-(1->4)-2,3,6-tri-Osullo-a-D-glucopyranosyl-

1

%reater than

-4)-2,3,6-tri-O-su

lfo-a-D-glu€dpyranosyl-(1-44)-2,3,6-tri -0- sul lo-11-D-glucopyranoside, tridecasodium salt (compound

128). when n=0, Z=0, Y=glucopyranose and R'is a bond, then R? is not cholesteryl; and
5 when X and Y are ribose, and R! is a bond, then R* is not a C18 group.
2. The compound according to claim 1 wherein R? is cholestanyl.
3. The compound according to claim 1 wherein R? is propylstearamide.
4, The compound according to any one of claims 1-3 wherein R'isan
oxymethyl[1,2,3]-triazole-1-yl linker.
10 5. A compound selected from the group comprising 3f-cholestanyl 2,3,4,6-tetra-O-

sodium sulfonato-c-D-glucopyranosyl-(1—4)- 2,3,6-tri-O-sodium sulfonato-o.-D-

glucopyranosyl-(1->4)-2,3,6-tri-O-sodium sulfonato-a.-D-glucopyranosyl-(1->4)-2,3,6-tri-

O-sodium sulfonato-B-D-glucopyranoside (compound 65); 4-(cholestan-3-yl-

oxymethyl)[1,2,3]triazol-1-yl 2,3,4,6-tetra-O-sodium sulfonato-c-D-glucopyranosyl-

15 (1-4)-2,3,6-tri-O-sodium sulfonato-a-D-glucopyranosyl-(1-—4)-1-deoxy-2,3,6-tri-O-

sodium sulfonato-B-D-glucopyranoside (compound 70); 4-(cholestan-33-yl-

oxymethyl)[1,2,3]triazol-1-yl 2,3,4,6-tetra-O-sodium sulfonato-a-D-glucopyranosyl-

(1>4)-2,3,6-tri-O-sodium sulfonato-a-D-glucopyranosyl-(1—4)-1-deoxy-2,3,6-tr1-O-

sodium sulfonato-f-D-glucopyranoside (compound 76); 3f-cholestanyl 2,3,4,6-tetra-O-

20 sodium sulfonato-c-D-glucopyranosyl-(1—4)-2,3,6-tri-O-sodium sulfonato-o.-D-

25

glucopyranosyl-(1—4)-2,3,6-tri-O-sodium sulfonato-f-D-glucopyranoside (compound 87);
3-stearamidopropy! 2,3,4,6-tetra-O-sulfo-a-D-glucopyranosyl-(1—4)-2,3,6-tri-O-sulfo-o-D-
glucopyranosyl-(1—4)-2,3,6-tri-O-sulfo-B-D-glucopyranoside, decasodium salt (compound
123); and 3-stearamidopropyl 2,3,4,6-tetra-O-sulfo-a-D-glucopyranosyl-(1—4)-2,3,6-tri-O-
sulfo-a-D-glucopyranosyl-(1—4)-2,3,6-tri-O-sulfo-a-D-glucopyranosyl-(1-+4)-2,3,6-tri-O-

sulfo-B-D-glucopyranoside, tridecasodium salt (compound 128).
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0. 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
claim 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 1 in the manufacture of a medicament for the
prevention or treatment in a mammalian subject of a disorder resulting from angiogenesis,
metastasis, inflammation, coagulation/thrombosis, raised blood triglyceride levels,

microbial infection and/or cardiovascular disease.

8. The use of claim 7 wherein the compound is selected from the group comprising
3B-cholestanyl 2,3,4,6-tetra-O-sodium sulfonato-a-D-glucopyranosyl-(1->4)- 2,3,6-tri-O-
sodium sulfonato-a-D-glucopyranosyl-(1-—4)-2,3,6-tri-O-sodium sulfonato-a.-D-
glucopyranosyl-(1->4)-2,3,6-tri-O-sodium sulfonato-p-D-glucopyranoside (compound 65);
4-(cholestan-3-yl-oxymethyl)[1,2,3]triazol-1-yl 2,3 ,4,6-tetra-O-sodium sulfonato-c-D-
glucopyranosyl-(1-»4)-2,3,6-tri-O-sodium sulfonato-a-D-glucopyranosyl-(1—>4)-1-deoxy-
2,3,6-tri-O-sodium sulfonato-B-D-glucopyranoside (compound 70); 4-(cholestan-3f3-yl-
oxymethyl)[1,2,3]triazol-1-yl 2,3,4,6-tetra-O-sodium sulfonato-o-D-glucopyranosyl-
(1->4)-2,3,6-tri-O-sodium sulfonato-o.-D-glucopyranosyl-(1—4)-1-deoxy-2,3,6-tri-O-
sodium sulfonato-f3-D-glucopyranoside (compound 76); 33-cholestanyl 2,3,4,6-tetra-O-
sodium sulfonato-a-D-glucopyranosyl-(1—4)-2,3,6-tri-O-sodium sulfonato-o-D-
glucopyranosyl-(1-»4)-2,3,6-tri-O-sodium sulfonato-B-D-glucopyranoside (compound 87);
3-stearamidopropyl 2,3,4,6-tetra-O-sulfo-a-D-glucopyranosyl-(1—4)-2,3,6-tri-O-sulfo-o-D-
glucopyranosyl-(1-—4)-2,3,6-tri-O-sulfo-B-D-glucopyranoside, decasodium salt (compound
123); and 3-stearamidopropyl 2,3,4,6-tetra-O-sulfo-o-D-glucopyranosyl-(1—4)-2,3,6-tri-O-
sulfo-a-D-glucopyranosyl-(1—4)-2,3,6-tri-O-sulfo-a-D-glucopyranosyl-(1—4)-2,3,6-tri-O-

sulfo-B-D-glucopyranoside, tridecasodium salt (compound 128).





