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Met hod of Produci ng Conjugate Vacci nes The present
invention relates to inproved vaccines for the

woronmger®nt of certain types of infectious di seas&B2006/000160
such as neningitis and pneunonia. In particular, the
invention relates to i nprovenents in the devel opnent

of conjugat e viMeth PrBdué&i udate Viace nce of
antibiotic resistant m croorganisns is well known and

a cause of growi ng concern. Drug resistant strains of,

Ther presentphegntipnlrelatasl tosinproved vercimesifbr ther amnageamént of certain

phy . u SA) _are. now, common .in UK .
(PR A6 gt Such o, s Mefien S0 BREVR A " B pagtoular, the
imveation elates &t immmoweimantin tiad Hevelb et of conjugateearcciriesc e
the last century. Vaccination against these infectious
agents is an effective and attractive strategy, since
Backgroww prevent di sease, thereby avoiding the use of
anti biotics. Vaccination also has the advantages of
rel atively | onger duration of action, cheaper cost and
Thet ¢reergpate oh antitiotiol resintaat nitrotrgamnisigk \is oyl kmbwarandsa @ause of

TR OB T Bt A 680k, o 18 S gy {ESGploR Ri methiciin
rpsibt;aeh&timyliodﬁmusleﬁre? KM?SAagﬁ}nianfzg?hngﬁ dihumﬁrhospitals. The
e FRRRRROIT of LR ot ol i td BTGPkl diseassp gt seen

sirtcettheilast sentbipc &acdihation against these dnfeetious sgewndrislan effective and

{10 ut_. icular, they shield the organjsm
SR Y 30, DR et BBl Bblh PP S e o
aptibibties. t\Veecinafiern biso has d#geadvantage® vhidiatidely darigeo duratioh of action,

. 0] i e systemto recognise
ct%%éééérl%p?gf%ns&a%egﬁgk%gi E@F@@a};ﬁ#g's as foreign, through
vacci nation, the infectious agents can be targeted by

Fgrefaé;ﬁr{ @gt%ogg&aitimnf b Bl@)? gﬁgr}qn%ﬂorrﬁgéé %’g& iX@og\Z% %r?yﬁlvglae{”ee from a few

0 provrade pr fon a
cadmpydisid residues tbrughito large dsarcheg melysacdharidesd Infectious agents

SRS, Bh i, AR, U AR el RESERBPLERA pacens
axhesse polysaochagidai motecules at their surface. These structures serve several
functions, but in particular, they shield the organism from the patrolling cells of the |
immune system and enable the infectious agents to evade detection and attack. By
training the immune system to recognise these polysaccharide molecules as foreign,
through vaccination, the infectioué agents can be targeted by a directed immune
response.

Currently, vaccines are available to provide protection against bacteria responsible for
certain types of pneumonia and meningitis and focus on the capsular polysaccharides
(large carbohydrate molecules) found on the surface of these microorganisms.
However, despite successfully protecting the adult population, the promise of such
sub-unit vaccines has been limited by their low immunogenicity in infants and at risk
groups such as the elderly and immunocompromised individuals. In 1929, Avery and
Goebel showed that by conjugating a bacterial polysaccharide to a carrier protein, a
stronger immune response could be obtained (Avery, O.T., Goebel, W.F. J. Exp. Med.
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However, despite successfully protecting the adult

popul ation, the prom se of such sub-unit vacci nes has
woeeasws/77397t ed by their | ow i mmunogenicity in i REAGBR006/000160

and at risk groups such as the elderly and

i mmunoconprom sed individuals. In 1929, Avery and
50G054%50,s heRaex Trvat inbgrdenitg mipkei prjysaceharider yascines broadly more

PRS0 W3R, AL i 0 e BRI oren
pmpaeqofromeuam;al 5@3%6 Trdo @pproatinwgs adppiedi@nd tresufigdein the
08@{.!% 865 és ﬁatvéargca'vglﬁa%leq{)@%ﬂl Pg%s%ltgﬁtf (%‘ﬁidlg\é?e vdcBfies tend to

saccC require conj fon to
be rhighdy mmﬂunmnmarm gorgérn leng Lﬂsémpeqiemoonm meast subjgets, including

uﬁé’r\ié‘éﬁ& nilfies approach was adopted and resulted in the
uga?e vacci nes that are avail able today. The

resul tant conjugate vaccines tend to be highly

elgﬂg}agegsmoﬁ%&g% d&ae@f;aé Lngsd ha G rgérgf @éﬁgmgcwaﬁw% often

cts ngln antsa chil orate
urwatvbdhydneaomtm @od| kindiag, eaciing casf oeacRtas® fwanwedseqaccharldes or

pﬁ&élhé‘%e’% gar?creﬁsa@&susyamé% glgéogyréngm%nt gaée as a resul

receptors saccharil
opmmlfem:t@nsmtftn’arthe ceﬂh&ﬁérma@nwy apddhese gatbohydrates are different

fr%‘rf/ﬁr%@él Eﬁ}e@n h)?et,]er? Pgn@c?ne 8 ‘?ur‘h@t?r“ gg?cﬁiast%d” rogue

unctlo e ce |ner .
nucledadsisy iy aae@n@rmemraﬁme ivthidhr grimehthse badss ptp apeentoan immune

%%hggya Gfst She \Eha%ohd'esfks dfs’dl'égg‘\b %%Qo'h?atrl?é?s” rf%@“ﬁroved an

S I'n vaccl ne prepar at Irch prinme’t
afcadyive strategynandamay inadrie pmgom geti-agme\ﬁ therapies.cancer ous
cell's displaying these "markers”, has proved an
attractive strategy and nay Iead to prom sing
lapraducimgca iconjugatgpiassine [hispthe dien A liakieg theu galyeaccharide to the

c%?r%? ﬁpcﬁel'ntwﬁléh qu?n Rt %caluhé‘ It Ji&ﬁ%@qwoqp h%%é%rB@rrhcﬂScu\es are

carrier pr tant becalse it
reiéagniseds by othet nen@em@ a$)@ten?mlFétMPeBD dnigi¢ dbegniesanfatign of the

ptop@t %dﬁEH&? a it e ds‘gbh %8 Ba‘étéﬁamcﬁll té&ﬁ’a@é %?bgé? a&lh@rﬂshes the

saccC as It pears on acteri al
ur@munogem @@tengale@ft the \@cANA E‘I’fl%@h@fﬁt@tw rﬁmmg\ge&qf% the conjugation

s?%e SRR th&kidrd enoeVFl ﬁigln&ec-ﬁeealﬂ‘ §é‘b§t¥v@yaﬁdr%é?h‘t§ﬁ {rar structural

conj ugat 1 on herefore be hi
nstperdeOf ﬁ“%mysseéplé%r whithat thaisamgi time pllowing ﬁﬁﬁl? guality control.

'I*Hlétr;eg&g §§8\nﬂ&%£tg>ﬁ t (I:?'lanil%Q ¢4ab seffsr 3{ ¥hé bemadfe diiRestAdiReria.
nple quality control.
Conjugation of polysaccharides to a carrier protein is complicated because of the poly-
functional nature and complexity of the molecules. Existing methods often employ
cyanogen bromide (CNBr) or 1-cyano-4-dimethylamino pyridinium tetrafluoroborate
(CDAP) activation of the carbohydrate, followed by treatment with a homo- or hetero-
bifunctional spacer unit (e.g. adipic dihydrazide). This hydrazide modified carbohydrate
is then coupled to the carboxyl side chains of the protein using a carbodiimide based
reagent (e.g. 1-ethyl-3-[3-dimethylaminopropyl] carbodiimide (EDC)) [Axen, R. et al.
Nature, 214(95), 1302-4 1967; Kohn, J. & Wilchek, M. FEBS Lett., 154(1), 209-10,
1983; and Shafer, D.E. et al., Vaccine, 18, 1273-81, 2000]. CNBr and CDAP have a
major drawback in that activation through the hydroxyl groups is non-specific and can
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The existing conjugation techniques fail to satisfy
one or nore of these criteria. Conjugation of

weoabosgarmohari des to a carrier protein i s conpl PCatGB1006/000160
because of the polyfunctionaf nature and conplexity of
the nol ecul es. Existing methods often enploy cyanogen
rdsulthrin ceny GiBchment dointy dringLrehte rathermtinan ongyapedifia imaslification.

Irigcﬁc[@{g{/ g? g€ 8%@@&}1 gPAEz}) le%tfitrtlé a@H %ﬂd %t?t rh‘?olﬁc:ular cross—hnklng of

theepreteirh idesides |tfm1désnsepiaea¢tlon niith the pglysactiharide. CNBr i IS also highly

AL BT A A et S TR e

spaile tpedductinsi. nQther ceatiati includee rdsuctive aroingtion ol hydjazone formation

of el sk i i B HERE e, LB fin e opening

tile cylivVsligdreikto ikd llr’EFaB$omettluus, alfesing ithe natiee soyuctaraBtegiifiiof the

Vacci ne, 18, 1273-81, 2000]. CNBr
Cﬁ%&“@ﬁfﬁpwg(f@céha Jor drawback in that activation
t hrough the hydroxyl groups is non-specific and

I0EEP R, T e SRRy PRLD ARG Lot

peﬁildlagamimebddid cardersprotain.| e ddist ":Amlmked’ teahnblogyt was developed to

| | f ) .
B SpRe Pl kPSR SRR P CORRER rgREyigs wnie
r"“ag*“*@’“atm istruetntal Demflgurai@neih& ewmmatloarreaqhibn van dei pegformed in

8 585l Mg e s 95099 Somp gl
pnoteuwhrms‘ oormely oeqmred ttd pravediibe rogcyey e q;fAsude reactlons In
ao gﬁzgls %ﬁxh(y %ﬂe %er%lengr?tp\% tt:lh)éeczla}‘dlpgfét(epﬁz%ﬂél) r&Yd?iJe¥%onjugatlon

I ¢ sugar 1n
talat @—Irnérgorbiem mlaé Nveaminewfttie fisinergidsychaiys of thermrotem are initially

rﬁ?@gegﬂ gral %“5 ‘ﬁg?@ ral'ggi ageﬁté%&g%og %72$§1pfyh§tirring with the

mréztt@aﬂem@tleedmpttomhe tcarfbnngesn hydrazorealinkage peiwteennepitope and

This " I nk t echpal o e 0

ey (SBemEot TEFS Baeont Gora] i FRERoLf s Yhecorrect pH
ctiibexanenised iessitinginid ighly spécificandfatieveniitgaticn pmbss
configuration. The conjugation reaction can be

perfornmed in the presence of other functional groups,

wi t hout the need for ggl, ‘ almepr ot ecti on
strategies normally r M the occurrence

of side reactions. In a typical,SGsRfhlRe Where a
rel evant vacci ne candi date (e tope) requires

conj ugati on 0;«\ — R
nker N

Controlled reaction between epitope
fydrazide and linker aldehyde

H j‘\ i Canier
ET=N HN/ Carier
0

Chemically labile bond for easy quality control
and quantification ofloaded eptopo Biologically staie CONSTRUCT

Scheme 1: Scheme for controlled specific conjugation using the technique of
WO 03/087824
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to a carrier protein, the N-e-amne of the lysine side

chains of the protein are initially nodified by
waaeylear7on with the |inking agent, followed byPeT/gH2§06/000160

stirring wwth the hydrazi de glerivati sed epitope to

forma hydrazone |inkage between epitope and protein
Hesevarneontiolled houpling of n@ly%ﬂqcparr@a@mﬁoaﬁs tsHa$s waﬁ definegrthan with

p%{ﬁ@ %ﬁ}gp%’rﬂes foehdy ﬁgppam Feynao@g RotUsiR g%lernﬁsdékﬁ't@gwé Hnthetic

Speci e” conj ugat i process
si&th@ﬁe availabish Earepeptides; orthets ISemesqj@r@. f ineed dayj adaehnigue which

dobife %&EQHIGHW ﬁgol\/’%c@ﬁé% ﬁénrleFBFbttén‘Pl I ed

cou Ing o sacc e epitopes |s ess
deflned than with peptide epitopes, because sugar

Aﬁ%@‘ﬂ?{@% %edﬁ@sc‘erﬁ ﬂ'h/faﬁ@c?i th¥rd |§?FB(¥E %Tﬁefh%dtolf‘Sro%MEﬁ fiachydrazide

gr es ‘aval pep here is there
modified ugar camprisivgra sj@@omﬁa@tmg@ sugias with pewerazide in a reactlon solvent

ag rQ ?tkg?ﬁ@ét\ﬁg%rg ;5 5?‘%85)%%8‘“ 3hd dEvER éo?r@fr‘sé@ aﬁtﬁ@éédseﬁased solvent

e present inventron ere Is
apd aniogtiechah palat brganigfcoppobygnct i on of a hydrazi de
nodi fied sugar conprising a step of reacting a sugar
with a hydrazide in a reaction solvent at a pH of
Poeferablyn 113 areth@l 8oeanhelr iequire ke pisisorse ot seditionabsoupling agents or

a@ﬂ)é?&ﬁfgﬁ??ﬁ%ﬂé?&gyﬁﬁlm% a%@d? ggfégoep"' ar organic

CO- SO S not require
t he presence of addltlonal coupling agents or

F’gé‘fg#a‘f)ﬂlta%ec‘ n(ét}%d fsx?%ﬁe &%rm%lp?é‘gsge . D3RI T RRE &M Fequire initial

nme I's a 'si e one-pot process,
cpmeersnmtman amm desvativequi re initial conversion to an

am no derivative. The sugar may be a nono-, di or

pol ysaccharide. Preferably the saccharide is

Thel sugaconay iktea mogeerdibloy nolsasehecder Pﬁ@’era§l3/athe saccharide is a

p@&%é‘&‘ﬂ%ﬁg‘@r Ppe??r‘éel'yttﬂé’\%ﬁcéﬂ‘éﬁ@é Ra b@lg?é&ﬁéﬂd dfoﬁge Herein, the term

“eptopet mfata tp agnelegile|viieh i cmbé&:@f &inglingh sa@clfm"y to a biological
%é haal%t bﬂeefhtl%%)ﬁeédtlgé#rcfraé“éﬂ SGRRAt ReeptdheThe polysacchande

sacc aride epit be an anti geni c determ nant
spiones GeR Panan, asgerie cateTURI cSerMeh feop A rfvgape gnolecule from a

p%{ Bhig é ﬁh ?1? cHI8E gkt d fr&ﬂ‘é‘sﬁ#éé@ﬁ&ysacchande from a bacteria).

sacc om a bacteria). The pol ysacchari de or

Tlglj’@| W@@gﬁwﬁg@rmy@g%aﬁgy eg@on;e m@mb@;ra HdraQidi 3nsegiated antigen, for
AAnbRA%wid ' tetrasaccharide. The polysaccharide or polysaccharide epitope may be

derived from surface displayed bacterial capsular polysaccharides, (e.g. Streptococcus,
Staphylococcus, Neisseria, Pseudomonas) viral glycoproteins (human immunodeficiency
virus, respiratory syncitial virus, herpes simplex virus, influenza, rotavirus, papilloma) or
tumour associated antigens (Lewis Y, Globo H, melanoma associated ganglioside GM-2,
mucin derived Tn and STn antigens) and preferably induces specific immune response
when immunised either alone, with an adjuvant or conjugated to a carrier. The saccharide
may be a disaccharide, for example o-D-lactose, an aminosugar (for example
glucosamine), or an N-acetylamino sugar such as N-acetyl glucosamine.

Preferably, the pH is between 3.5 and 5, more preferably the pH is between 4 and 5, for
example a pH value of 4.75. The preferred pH ranges combine good stability with
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exanple Lewis Y tetrasacchari de. The pol ysacchari de or

pol ysacchari de epitope may be derived from surface
wdize@liayed bacterial capsul ar pol ysacchari des, PC®GPB2006/000160

Streptococcus, Staphyl ococcus, Neisseria, Pseudonpnas)

vi ral glycoprotelns (human i mmunodefi ci ency virus,
favespbleakactionskineticsi aPrefarally theheegotisn sbivphieiciuties g, buffer solution,

AR RGO B e i o
ganglioside GW 2, nucin derived Tn and STn anti gens)

Tﬁl%_%_ﬂu%o%f oﬁ}lgw rg'rag %%Qﬁgtels plsl‘éhéréﬁlyi @@ec{u@%%%ﬁﬁsvgqﬁl{ﬂ‘fer solution,

one or con
far examplararfoenate Butferssdutionr iTHe arrw;anmf (aptmngb@o}aaprmlc co-solvent is

piq?{fg@gqﬁko 56% )ﬁ%lﬁﬁ%& ?%@%t‘épﬁ%ﬁﬁt of %%?éfc‘iﬂ% olvent, more

am no
pmfaamyylo ¢ ae&(szm nelumlév e:tfeth@ﬁbty!l atrmmblelf itee veaclieersolvent. The

c?%?orie)?\gsn,gf éﬂggfegaﬁﬁ §I&/&§:¢ é(rg %SQ¥ dcéoula ‘gfr?)?fﬂg otﬁﬁdre%gents For
exangjeswheretihe eug;arosj agobbatdhagidevot mbea/than dl@DbDlr@mcgermmportlon of
t@ﬁf%io?@%qi{%c?—%&(l&gwa lﬂa Eﬁl?egct ;Hﬁ% ﬁlgéégﬁﬂ)h éfﬁ?énﬂg%c@haride.
preferred range or at the preferred value. The aqueous
Ps%laég&t ﬁhgal%(y afﬁ I gn dllf)fd?gzgcg(eg@th tﬂe?&}?iUecﬁI‘éﬁibéﬁ# &/€MBreferably the
dibwtrakzideris a bnancheod @nstrmght(uhph ailmhloj uptd 0 cm\bgaﬂtm:ns (preferably four

Rt PR 0l P L0 BB S B ana

séébridoh@iraaiddymeielyuatejheobtheheendoofatheanbaint Whenhthe hydrazide is a

dﬁ&ﬁ%&ﬁ?nth%%y\éﬁﬂde %g&ﬁ&? g@%é}e(@hﬁp% idr %drb‘:s‘lar‘égbt% of the sugar with

are 0osen accor er “reagen
oRef mmrmde/\mammht@ssqigm dqhgdraZng) mga@gt@ah d@reﬂcted hydrazide

n{g?étgntrﬂgrt]eélc?% l;.)onc?l't Ar@rrg%f b& Eﬁ@éyntt %)&hfusé tl‘lﬁs p?rl for example use

I C CO-SO to al | SS
obfan ekeespde gs ape th 40-fald exme,f m‘re@bakyy 8 e 5Higld rexeease Of ﬁlea(dl)hydraZIde

?h\g&%d% chg sugHC R @‘l‘fhnﬂ‘s‘é b IALRE 'of 8- ac%l.ﬁfse r B\R/tt% the preferred

razi eIS a nched or stral
ddfydtqzldee, the wreednted hydsaridg moistye pabtwpf\wh petah the sapposﬁe end of the

8 2 b 8 e LSRN el 813p e it
hadrazlde”)ot fibe unrehctdd hvcbsa:ttcﬂfammethiﬁ’é raupe(digjal rygragise) nay facilitate
f%ﬂyngéda%éb%mltﬁpﬁ( %;d"\;lh&jé?s f'g%dd,&}ug Sh&ak. (which is

y reactio e sugar vv|t one of the
hydrazi de functionalities of the di hydrazide) may have

ARoMIHGERThE Qrd et RGLHfn in a still further aspect there is provided a method of
production of a polysaccharide epitope carrier protein conjugate comprising the steps of :
(a) reacting a polysaccharide epitope with a hydrazide to form a hydrazide modified
polysaccharide epitope;

(b) reacting the hydrazide modified polysaccharide epitope with a linker which is bound to
a carrier protein. Preferably the linker has been pre-coupled to a carrier protein.

Preferably the hydrazide in step (a) is a dihydrazide and the product of step (a), the
hydrazide modified polysaccharide epitope, includes a further unreacted hydrazide
moiety; in this case, step (b) may include the reaction of the further hydrazide moiety with
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noi ety. The reaction conditions may be chosen to
maxi m se this: thus, for exanple, use of an excess

wO0eow/071397t 0 10-fol d excess, preferably 3 to 5PE0IGB2006/000160

excess) of the (di)hydrazidegconpared to the sugar
should m ni m se the anount of di-adducts. Wth the
gosuithble rgsoliiom Yy linkied e Prefetablyuneretiont (@)l ahg/dr eeaictin (p)iisspgrformed in

d d . | ,
Efef Lol 508 1 1BpACY 5 820 Hlrk 3R sl pomories
dogeouss baseesblt/@tﬂ\dtmoptlbra ablahdeJam de-'splverithePreferably, the pH is

d d
SRS SO0 R i R4 3L, G rorces
dombo‘erg}odastabilltyomttsbdo&reblewea@mod«mbtmg tRnefemI)pt‘re_sreathon solvent
nl\cPLYoFe@ta' Qolﬁtloj‘f\klblch %4t&ﬁ£t S&S@Freﬁ 'S provi ded
met ho o pro 'on o o ysacc ar| e epitope

car rier protein conjugate conprising the steps of :

Ay BB R FRE S PSS DL FEIS cos o
r(ew.)irertbeotesngce bicadaljtidnalzéodiplingoatiehiscat qmwsrac(ﬁinaxamjple, carbodiimide

5808 0oH) e S B 5 IRt o8l T, i docs
raqm@rmltlelrwpvensenrto afagfirr ddylvativene hydra2| de in step .
(a) is a dihydrazide and the product of step (a), the

hydrazi de nodi fi ed pol ysacchari de epitope, includes a
Ther flinker” mmlecads ethyhibel may irddecnie ethjch reactshivith dbe dydsaziele modified

nger 'hpﬁ aQEig Hbgﬂllffegaﬂehg&cﬂgn% eeletBEe hStrc yd\y\ﬁlﬁ Ibﬁ% preferred

r efera
hydeaztdlean tl(aa)dlhydtarztﬂesr elaa:thyduaz(dle) moshfnpdréugane(ma hydrazude modified

p[oﬁ@%dﬁ%ﬂd Oéaé@ﬁp &Eéalnelh'dgé ep% ?gr%ygﬂr%gfe %etgmeﬁrgfe?red linker

nt an aqueous
ropled¢ubesainciudeaa funcjomdlity (og. san wklehydePfurictiormlityy , whidte restdis with the
i d r.ef y p , e
fEﬁl%e?e@Qﬁ%Heg ﬁqéag_rhgrefgr%%& {r‘he q rﬂ{_el?qe ca%gﬁlgoﬁtohﬁderamgg a specific
chewidal ireaction twithf betbua abrrer raeeldhe durthernydrazide. Preferably the linker

rﬁ’&l?&ﬁl %ﬁé b éuhﬁe ﬁ% ibgﬁnﬁ?iﬂ%? sLaFLY gr‘?&eadl?élgsf& lin WO03/087824,

alrns erre range
sudle ag govpoyrsh | b@fé'tﬂ!-fi rst aspect of the invention,
preferably, the nethod does not require the presence

of additional coupling agents or activators (for

Eeaiepirel” way theda inietdivapenisomeleayent Bjammese bE suitsbje carier proteins

|H<§Ltuieogodlﬁe Qer%HTBI!bSmW?S}gt oMIBSHRSand k ol‘é’hll t%@ﬁwcyanm heat

require initral Fsion to an no derivati
shock proteins (HSP), thyroglobulin, immunoglobulin molecules tetanus toxmd purified

protein derivative (PPD), aprotinin, hen egg-white lysozyme (HEWL), carbonic anhydrase,
ovalbumin, apo-transferrin,| holo-transferrin, phosphorylase B, R-galactosidase, myosin,
bacterial proteins and other proteins well known to those skilled in the art. Inactive virus
particles (e.g. the core antigen of Hepatitis B Virus, see Murray, K. and Shiau, A-L.,
Biol.Chem. 380, 277-283, 1999) and attenuated bacteria such as Salmonella may also be
used as carriers for the presentation of active moieties.

Preferably, the polysaccharide epitope carrier protein conjugate is a synthetic Le’ — BSA
conjugate (in which case the polysaccharide epitope is Lewis Y tetrasaccharide; and the
carrier protein is BSA).
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The "linker" nolecule may be any nol ecul e which reacts
with the hydrazide nodified sugar (the hydrazide

wanadiecfo7ed7 pol ysacchari de epitope etc.). Wth t RET/GB2006/000160

preferred hydrazi des, the dihydrazides, the hydrazide
nodi fi ed sugar (the hydrazi de nodified pol ysacchari de
Risfaraihe tha polysacebaridecepitaps caminrprotejicenjugite isporeis puitable for use in,

t | it
e e T
qomn%@@n h?h? RRarg@cadtical gompasitioamadyl incltitie alphaineaceutically acceptable
SfRak, e Iﬂfoﬁ@ﬂt%rfé}%dqgmgo@ﬁ%% {ﬁégﬁﬁcgﬁgcﬁﬁ egr%tpoglp ion comprises a

with both a carrier
magm@q%ﬁpgjlytq%eptahlgglum excipient bs carrlprosEXamp‘Jes bhis@table excipients

r@ﬁ)@é‘?&ﬂd W*H%‘dﬁgol?& bﬁé}ﬁq cg;tﬁfSLﬁfcgﬂ%ﬁtsﬁ"d Edition, (1994), Edited

3/0878 such as co
bycAMWadg andriy Welles. p‘i\@leetabbcwwsrmlohiuemm forBkargpleatic ofe are well

@HWhaW ﬁqec?abél‘n?éce%%tl eér‘f‘sahcf“:%ré'dc?esgﬁtz nfgﬁ%ﬁm i bun}?emmgtons

, oval bum n and keyhole
é}%@ﬁcqsitlmléqwceﬂsb@ck Rutbjishing GbuI(ArR Germanpagtiit HeBS)
nol ecul es, tetanus toxoid, purified protein derivative
PPD), aprotinin, hen egg-white |ysozyne (HEW),
pLRAePEdinghisythe Rsesenbinaentioniin a siqtldurthwrasbmt there lis provided the use

o ﬁy&réﬁaéfnﬁédinh s%‘ﬁsm&y!ﬂa%%g% leyogé’%@ ﬁgh)&@qs ptiduct and/or a

osin, bacteri teins an
Refvsarehadde ﬁ@%@esqr@rr igreprotein condugate in theamamufacturer ofsa dlagnostlc or a

dﬁafrﬁédébﬁéal (C%ITEJOS&IBﬁ Clelre?ergt.%/ tﬂg'bé\%}trpg%%ﬂéél BeohY2'a vaccine

see Mirray,
compositiy. 1999) and attenuat ed bacteria such as

Sal nonel la may al so be used as carriers for the

presentation of active noieties. Preferably, the
Asspigingclonthei rreseni invgidionanra durther aispéct tbery isgpitoeided @ method of

PRLRCIS! r% dr cAERIADLE ad B BORBIAETR S5 0% g

olysaccharlde Ito
?Wo@éﬁ'ﬁg 2 BUGRrIVEra7idesadRisa) biPary ef t’ablnyethoduaabove wherein the sugar

hv&Jaiﬁégebl%t'lr%o%ﬁ'atfgﬁﬁer‘l%%dc?é Iﬁfd?éz?der\?Sggj, Ygate is,

i s sujt use in,
(k&)dﬁ%‘ii@gtfh%wrthﬁfr W@Zafﬂﬁ WOIetm‘élﬂ‘pﬂﬂ&ralﬂﬁhad& funationality of a linker group.
conposition is a vaccine conposition. The

har mpceut i cal conposition may include a
F’Dﬁ?fa&a.%{d@a@ tiopalb) §5 BrrEcsiedin @ raagtionaelvent at amdl pfrreﬁtweeree and 5.5,

whERMihERBIvent &infHARE FRGR) H%bl&‘g&ﬂs‘émﬁf ér{aoéh 8& | B6iar Stganic co-

8har macuet i cal la}é accept ab uent, exclp
selyenti &Yt PHEQelow jaeguic a@%?b%}@l %boelkémhemea;:tants (e g. the hydrazide) are

unstable.  Preferably, the pH is between 3.5 and 5, more preferably the pH is between 4
and 5. The preferred pH ranges combine good stability with favourable reaction kinetics.
Preferably the reaction solvent includes a buffer solution, which maintains the preferred
range.

The “linker” molecule may be any molecule which reacts with the further hydrazide
moiety. Preferred linker molecules include an aldehyde functionality which reacts with
the further hydrazide moiety. The reactant aldehyde may be a simple aldehyde such
as 2-hydroxy benzaldehyde. Preferably the linker is capable of undergoing a specific
chemical reaction with both a carrier and the further hydrazide. Preferably the linker
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may be found in the "Handbook of Pharnmaceuti cal
Exci pients, 2nd Edition, (1994), Edited by A Wade and

woe2006@773r. Acceptable carriers or diluents foPCT/GB2006/000160

therapeutic use are well known in the pharnmaceuti cal

art, and are described, for exanple, in Rem ngton's

mRlgevin dea PPeitive chargmbalancetinkermastst sht atspven Préfarabiy; the linker is

S&EIN according to the present

Invgg%?gﬁﬁ!eh agjogeﬁﬁ%? Eurther aspect there is provided

the use of a hydrazide nodified sugar and/or a

R I I

R AP e B (RS SRR Shodi b e veption mrgferebly, the

mﬁtﬁloﬁﬂ@mi aet tﬁCIéIertheap@sa@cm@t addltonalacqmmmms ioc aktivators (for
i Lo

&%ﬂgﬁél 5 > Jart%&um% Bﬂe@@%ﬂéﬂ%cc gf[a%y%é ého%ogp%riﬁrﬁplg one-pot

acci ne conposit
Pragesst i nvhich dpesunot rasiuira ditat comveesien iosarmmrmpaﬂedvalve
met hod of production of a sugar-di hydrazi de-al dehyde
adduct conprising the steps of: (a) producing a sugar
eirsesent raeibodst allgw aspecifit nbdificatiohodf aabaslueingwerd esugar in a

thsaﬁél%gem/@{ Qzﬁlgﬁn&gﬁéicliwdr&f%e ggéc T aﬂ{et Féearc fign, is quantitative,

eact e noi et
parformed imgni ﬁalz¢Qﬂ§ haseétsylvamtt Bnd deesahoterkydiee comphcated protection

IR0 000 SR B B s e

a/v@@ﬁt@aatmaﬁmlser-mmﬁ@i namareprstﬁwsm sioupiep fackleandhstir” reaction

t
ARLERY Bo ool FEGhy e ANRE 8, B BEnG Bk Bsopy. The
leagtiona nngy (ailoy thehetrWWlazpdfeymatm ahithaaln:bbsaccharlde to remain

E¢c§%§q&gb%u?hm tﬁ%"cbrﬁ%g*o\‘@?&fﬁ gadsaigﬁjstéﬁed@ rx?gn&le below in
iy dhe mmplﬁ@alg@ﬁ@ody aajsed egaingtt be'f alv auhabare ceﬂealoelmrable to
Héb&?ﬁéeca% syfth&icrab) BS;\%n{uﬁ?@? 1l ?Qext%e}% of Jﬂr%] coﬂformatlon

er so ution, which m erre rang
i tharticuiark énportesit aben aormlﬂgecmqgatmvwmiee Whnecmethedcmm/ allow -

A o 5 P A O L
sragent andine finkerwhile mn@tanmp@l excalidet amieouy solmmtayr dhetcanjugation
Bhéarhy QgehF%& QI i % F?%]QI%P nscét‘ign aflg e%B\?%fjéﬁéﬁXy control of

benzal d era I's capa
the a@alg:gmﬁgatg gb@l@ iSfalgo extremely lmportant in vaccine formation.

Detailed description of the invention

The present invention will now be described in more detail with reference to the attached

figures and the Examples, which are not intended to be limiting.

Figure 1 shows hydrazone formation between benzaldehyde 14 and hydrazide 2
(monitored by NMR);

Figure 2 shows the effect of altering the molar equivalents of lactose hydrazide 6 on
the conjugation reaction with AmLinker-peptide 22;

Figure 3 shows the effect of altering the DMSO concentration on the conjugation
reaction with AmLinker-peptide 22 and lactose hydrazide 6;
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chem cal reaction with both a carrier and the further

hydrazi de. Preferably the linkernolecule is a positive
woheege79al anced |i nker as set out above. Pref ecaldBroo6/000160

the linker is bound to a carrier, as defined above. As

for the above-nentioned first and second aspects of

the invention, preferably, the nmethod does not require

the presence of additional c8upling agents or

. ; .

U5k} Y3405 ) QoL HRARIFRy tRPIA MR AGF L ERTR Sk
peplide 2thanrchLabbess mwlrazidefli re initial conversion to an

PSS, Shhe! Bl Eion' §c EBRAL A TRANS) Fnkiosh TRERILY using the

Optﬁmb@@dmansk dleciiated; a bi - functl onal hydrazide spacer.
F@ﬁe (?e@ﬁ{) récﬁxézﬂgﬁgff Jifa 'cifr‘ﬁu%:ﬂgg o8 gggr%r’lelg)c %ﬁg gﬂi}%ﬂﬂﬁgles) of

oes no quire
hydnawetsugarsﬁ arat @ gsing theropdicdil corslitions etugislataty r eagent s.

% ‘7'|%ﬂ Q@hé’rfaaltepga@ﬂ er&qﬁ teg anﬁa 21%9 gezélga opHBRks;

War:
Figuie 8tshpws peaticti@mofdied — cBeEAmegatﬁ 8Qir ed in situ, in

Fﬁég s'hH@s cpéfra'é eﬁsatfb?sbq q_gﬁngg aﬁ.lbé%w n%elab%tro?horﬁsm

i ons he struc ur tion
Fﬁgurgéa@bhws W@tem BletmdiBS A BStahnb thkeh2D agth BSA-Ltdvds Y conjugate

3@3{%#? Fﬁéﬁéhegﬁﬁﬁﬁﬁé ﬁé(% %E Iahnal s@t@ﬂ I-BQ/P alaglglsléaée%r%ﬁag antibody
(Visyalioaticn masaactieldd Withe3,B's BBt deﬂrameﬂaylbgmm@ee a(TMB) Rainbow

rﬁ%r%njg%éré? HL’&%’ to %\ﬁesf%[of‘e%l]llap\ggé ?sltr@t%‘fégl)'r etent i on of

ctura arly inmportant when
Rigwe udi stpwsobl ISgaofeBSAC BBAssMLIfker 28 bihd dBSfalewis | bwonjugate 30

(Eljreg? g)%gfv a{r&%t %{SQCL%#I %C?/@r@ %ncciae[nr érﬁf mousaa IgM HRP

I ona e spacer an

labedled |selcemqary\/rar1t|éodyal[‘v1rstadallsiaiml wase&dhmved a‘qdiem:lshenylenediamine
ty. The conjugation reactions are reversible

(6FJID§:W'M npl e characterisation and ease of quality

Figure ri@lis afgrahfmcél|ra|a163emaqlong@‘ttbe EMSA keérsinaFigare 11 of BSA, BSA-

Y r 1YR{ . y

SRRk Ak ¥ B TREL 56 0L TR AP ac R B g s L

spﬁblflc b aed de soliinhasei igMnidiRie Iatmﬂlad Isegartdary aftiodp ddisuaisation
f .

n t ac (?t(\elgg 5 ebl%%&]%?\eaggnrﬁwg)ﬁfmsﬁi]ﬁﬂe%%&o%ﬁwc@%‘i 490nm).
formation betmeen benzal dehyde 14 and hydrazide 2
Synthesis of hydrazide modified sugars
An initial experiment showed that hydrazine reacts with a sugar in the form of glucose
1. The product was principally the R-isomer, as shown in Scheme 2.

Scheme 2

The same reaction was tried using a hydrazide. The representative hydrazide used
was adipic dihydrazide 2. Although this could potentially lead to confusion with di-
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(monitored by NWR); Figure 2 shows the effect of

altering the nolar equivalents of |actose hydrazide 6
wonodehe7™onj ugati on reacti on with AnLi nker - pepPCU&BR2206/000160

Figure 3 shows the effect of 4gltering the DVBO

concentration on the conj ugatl on reaction with

atiduchslt@mgobphedm Pictice] thiactasswt laytobizimdie iGtefurgtingethé reaction,

SRS ld TPl ool BB PAlediSy DS R. BSntcs, MR was
@ncéingdr €hé fissh seisof mooditlmrts daveloped tonganyadug $hi® feaction were to heat

SRTHRTE Pl PSS S50 A 81 Byt vator s

/Stonitolej (Sghéras 315 (Frig aafsaﬂéd tnal n2ér quanitisatigé g)ld of the hydrazide

e P TR i

conjugates 25 and 26 by gel electrophoresis; Figure 8

showsy duction of Ley - BSA g@njugate 30; Figure 9
shows, teri sat HOAMGEN Ley, s 6onJHuga e 30 by H
gel eH sis; kkgure 1BH B N
BSA, BSA- Anetinlker 29 and BSA-Lewi s Yogon] ugate 30 ?

usi ng, a Léy specific mAb and an anti-nouse LgM HRP

| abel|l ed secondary antibody (visualisation was
HEhj, a3, 5' - tetranethyl benzidine (TMB).
Rai mbow nmar ker g were used to give nol ecul ar wei ght

estimateg); Fi gure 11 shows ELI SA of BSA, BSA- AnLi nker
29 and BSA-Lewi s Y conj ugate 30 (pre- and post acid

treatnent) using a Ley spegd h&b and an anti-nobuse
| gM HRP | abel | ed secondary ant1 body [Visualisation was
achi eved wi th o-phenyl enediam ne (OPD)]; and Figure 12

A7 AR A S0P BGAY S E S Do poscs

Rusifipaligat of Hwe emd@ct &ﬁ@ldth bex@ichieved dynenit Jof itbé ngsual chemical

t?@%héﬁnﬁgfy og‘%tv | bod | sua rgegt ﬁy\/\gg Mgﬁﬁ éﬁg%ﬁ ?ﬂhe desired
REofHsé rijare nibai e 8 m)qterlqlmmlt thei elitatguchbigbicbsadibydrazide-

g’!&co@g)onﬂk this is a technique that relies on separation based on the size of the
molecules, it is most difficult with a monosaccharide such as glucose. Despite this, the
desired glucose adduct was purified in a yield of 13% from a reaction using a ten-fold
excess of adipic dihydrazide to reduce the amount of the di-glucose adduct formed.
The yield of the reaction was undoubtedly much greater than 13%, but this yield
reflects the amount of material recovered pure from the column.

In order to be able to obtain the desired adduct cleanly it was necessary to
recrystallise the adipic dihydrazide (from water-acetonitrile) prior to use. This was as
the small amount of the diadipate impurity 4 (shown in Scheme 4) present in the
commercial adipic dihydrazide was concentrated by the gel filtration column to run very
close to the desired product. Clearly this is a much bigger problem when an excess of
the adipic dihydrazide 2 is used.
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Synt hesis of hydrazide nodified sugars An initial
experinment showed that hydrazine reacts with a sugar

wonodehe7ddor m of gl ucose 1. The product was pri RCT|GH2006/000160
the b-isomer, as shown in Scheme 2. Scheme 2 The sane
reaction was tried using a hydrazide. The

representative dra2|de usgp s adi pi ¢ di hydrazi de
2. Al t houghiahi d pate ad~y o ﬁqnf usi on
with di add_uct_ﬂ be| ng for i rﬂ practi Ce, i sMkas not

a problemin interpretingahe reaction, as the two

hydr azi de groups were effectively independent as far

as NVR was concerned. The first set of conditions

devel oped to carry-out this reacti on were to heat the
reactants at 800C for 8 hg’ me'y & reaction solvent, a
50:50 mi xture of water and acetonitrile (Schene 3).

This resulted in a near quantltatlve yield of the

AV e

Y B0 She Buuchbe IR ARRALE B was Raruarygitiut,
the fersation off whuytShw@h qmresugstsl wis | éxaminefd. batshat hexample of a
diSRehAkLS nt 0 S i fii.C t

fgst dlf,l i C\gfgﬁ‘ |?1‘c’er@£l QH%QI link gH% {h'e ?eta ﬁcﬂ} %th HGD Mactose 5 was
expaifiedal Tf'tee@ﬁﬁilfque@dltmmeelpp@:éforfgluqosatwew used without further
- OIRER PN ottty Mk 280 A880RN A L AL 55 1 e

pro uct fromt e two sta mat erials and the

-adduct (gl ucose-di hydrazi degl ucose). As this is a

Tth bak t t L Qn_t ' .

o PReSHRy (iieatfor {5, 81 ERRHE A AEPR" WESY7 Group i
'ﬁ?ﬁ@f@%ﬁ@@ﬁ@#ﬁedlé MAREA tb@t goat oorjugdles san det made witheut the risk of
desbasticl oaReRY & f |

ESbEidH HiARR SR g?ngea%h%el' 15 Phifted tﬁ%&qhg methahism of
"@ﬁ%‘?@lfsa\ﬂ?H@QR@“@G@@lgﬂhé(%m5 bf the di - gl ucose

adduct forned. The yield of the reaction was

undoubt edl?\; much greater than 13% but this yield

reflects f mpunt of material recovE¥ed pyre from
t he col uffio v to be=abke to obal e/d@swed
adduct cl eanl y dy was necessary to recrystakl,ise the

adi pi ¢ di hydrazide (fromwater-acetonitrite) prior to
use. This was as the small anmpbunt of t di adippat e
impurity 4 (shown in Scheme 4) present || the
CARN
N

R
H

-Hzo HO 0
)}\ " > JJ\
Yo HO —=N
SN
R
OH H
8

Scheme 5

In order to isolate the desired mono-adduct the reaction was performed with a ten-fold
excess of the dihydrazide, adipic dihydrazide 2. This led to the desired mono-adduct 6
in an isolated yield of 73% after being chromatographed twice by gel filtration (Scheme
B6.) Again the B-isomer was the major isomer, in a similar ratio. The greater difference
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commer ci al adi pi ¢ di hydrazi de was concentrated by the

gel filtration columm to run very close to the desired
wonrowwat397Cl early this is a nmuch bigger probl e RCWEB20@000160

excess of the adipic dihydrazjde 2 is used. Schene 4 As

the purification of the glucose adipic dihydrazide

irmdide detween tharproduct and adigict dihydibzide trhibisf caseaddnguared to glucose

C e ar. exam ped. |l e .
G945l BB LR R o BOEE: S BRE oy, s
impmvénnent iniigdiatad Pieldwasdiee © ampsasiordsulation. rafheethaaacdifference in

Fét%ﬁ J,ons devel oped for glucose were used w thout
ur "nodification. NVR indicated that >90% reaction
had occurred This selectivity of reaction for an
anoneri guposition bearing a hydroxyl group is
| mpor bant because it nmeans thai sugar conjugates can
e risk d onp05|t|on hydr
. P al*skgj\r N at ﬂ AR
Bl | open ‘thai n sugar (Schem§°°“5 )
u H2Ns Schene H In 6‘P gr to isolatg the desired
nmono- adduct the reaction was performed with a ten-fold
excess of the gj¥drazide, adipic dihydrazide 2. This
led to the desi

ed nongsadduct 6 in an isol ated yleld
of 73% after D& N hr o Rar@phgd tyw ce by gel
)" heNh. | L \NH2

filtration (gc
maj or isonmer, in a%inilar rati o. Jhe greater
di fferencein size between the product and adi picc
di hydrazide in this case conpared to glucose led to a
much greater isolated yield of the product. As stated
previously, this inprovement in jisolated yield was due
to an easier isolation ratBPMefan a difference in the
reacti on. Schenme 6 The next saccharide structural type
_lto be invest]j 8at ed was an am no-sugar, using

RS sprehardl SEACtUraldyRg 4o deninyestigairdayas fhemingraugar, using
dldbo%érhﬁne%@stth@ hy&efhlbide) MaSan example. In this case the reaction was

complete within 6 hours, and probably considerably sooner. This was presumably due
to acid catalysis, as the starting sugar was present as the hydrochloride salt. Again
the B-isomer 11 was the major to a similar degree (Scheme 7.)

HO

HO
HO OH

HO

1 NHeHO! H,0 / MeCN Ho&i/ki H
_— HO N N
+ ~ ~
80°C N
0 NH,HCl K NH,

Scheme 7

The final saccharide structural type to be examined was an N-acetylamino sugar,
using N-acetyl glucosamine 12 as an example. In this case the standard conditions



10

15

20

25

30

conplete within 6 hours, and probably considerably
sooner. This was presunmably due to acid catal ysis, as
woOheoera9otri ng sugar was present as the hydr ochPoTiGB2006/000160
salt. Again the b-isoner 1l4was the major to a simlar
degree (Schene 7.) Schene 7 The final saccharide
orsy g arcahvergion afabiost dX4rafieed hauss.aflgarly dbetrgaction s much
L/ -acetyl glucosanm ne 12 as an exanpl e.
Sl?\ﬁgrtqﬁi%yg%%g the standard conditionsonly gave a
conver si on of about 12% after 6 hours. Cearly the

{/\g act I|og Pve\g?qs c@% a8 cel'eF%téJ‘ itrt?%‘?é‘éc‘ﬁon Phat irf o?&ércb maintain

accel era e reactlon
seiecdmty tmxldrmmc aomdlwsewewwedmﬂhw Was Wme\@@lrhvi werﬁmmg the

re\gg{l q} hehae: t?u-ﬁ@} ﬁ?JW@%d EH%"? H¥athig'dt %p@) 'F(Sl" é R&urs resulted

reaCtion in a usted™to
inHeffetdtinely atongogie feectic® [Rahemer &ime@dfaphﬂatfwlibwmyhad been

re%%ﬂ@c* ég cﬁﬁﬁﬁ{ego@eéoa‘ﬁhﬁiﬂ@ 1% Jealiith fo?%hoﬁwgiaé hours, at which point

equi Fium en reathed was confirned
theoNMiRwalncwgect he ¢hange.i dhodrotindaiothags cgnﬁ&nsStheaﬁ isgmeEHI3 was

ngr;dé iy oﬁ%%eﬁ‘%?%ﬁlﬁgr&t%@ac\gg ngjgglr nt gng(nér t hese

approximately simlar extent. Schene 8 Wth conditions

est, i shed that allowed a range of saccharide

St | types to be linked via a hydrazide, the

st abyi+ "this noirgkyewie coupliing of the distal

hydr azi dé*¢o a 2- hydrp@)m,esbenzalH OwaSH exani ned H
This ig usually achl \NHz

the pH range 3. 4. 5. leen the |rrpor"'t“ancé' of
He'gy nRa]xﬁ\n.g/\\SIe/”aJNﬁ eady synthesised hydrazid® |ink and
hem'ce achi eving selectivi ty, the initial conditions
were chosen at the limts "of this range. Thus, to
establ i sh conditions for ‘Bg#®me&ne formation, a
representati ve benzal dehyde

( 2- hydr oxy- 4- met hoxybenzal dehyde 14) was reacted

Vet mrwlt@nw@ta@ﬁw thaj allowen %(E%h"ﬂ@ 061535?!@('6% iStHEtH WMP&S to be
ﬂﬂngi VMl PR, I%éf §t§5|l|t§/|[3f|ﬂﬂs Fr@et to 6&@%@ Sffihértﬁétéllf@dramde to

reacti on was %/} whi ch showed
g

ae&hmfpxmenz@d@myd@nwam@wnlge This 18 Ysuatly een ‘{ﬁdeg& rgaction in a
blf&r BSiHeBHeangE $5-4.5. Given the importance of maintaining the already

synthesised hydrazide link and hence achieving selectivity, the initial conditions were
chosen at the limits "of this range. Thus, to establish conditions for hydrazone
formation, a representative benzaldehyde (2-hydroxy-4-methoxybenzaldehyde 14)
was reacted with adipic dihydrazide 2 in a mixture of acetonitrile and 100 mM formate
buffer (pH 4.75) at room temperature. The reaction was followed by NMR, which
showed the extent of reaction increasing with time (Figure 1.) The estimates of %
reaction were approximately +5%.

The reaction resulted in a mixture of geometrical isomers that was not easy to
interpret. To study this in a simpler system the reaction was repeated using acetic
hydrazide 15. This resulted in a 2:1 mixture of geometrical isomers (either E and Z
hydrazones 16 or amide rotamers) after 1 day at room temperature (Scheme 9.)
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reacti on were approxi mately 5% The reaction resulted

in a mxture of geonetrical isoners that was not easy
woaoterre9dpret . To study this in a sinpler systearidB006/000160

reaction was repeated using agetic hydrazide 15. This

resulted in a 2:1 mxture of geonetrical isoners

(either E and Z hydrazones 16 or am de rotaners) after

1 da%? at roomtenperature (Schene 9.)S5¢chene 9 faving

est abl et 1 d condi tijons fgr,bydr azong Torfation o
t hey wef en @ppl”p“eqqxjﬁ\a—su'gm—-hydr az dgj,pt’b/u\
React i ng~¢¥he~gf ucose- adi pi ¢ di hydrazi de 3™adduét Tt
24 hours rasulted in egsentially conplete conygrsion
of the benzal dehyde 14 to the desired sugar-hydrazone
adduct 17 which was forned as an approximate 2:1

m xture of geonetrical |s@eheme(dSchene 10.) However,

it could be seen that there was (at nost) only a trace
of glucose 1 present indicating that the original

riavin%ae_tstama's?mb?:m ﬁog«ﬁtidri]d‘s?of Rydrhzahe f@ﬁjﬁ%tiohi tﬁlé‘y? Wﬁ%ﬂ?%pplied to
| esl.a e sugar cCo e I NKe 0 a
an%‘%?e?llp hggraglﬁg aéidzﬁtd aﬁaa%”ﬂag? Pﬁg'aamﬁ’s@hlfﬁ@@ﬁ%%%dq%t for 24
o038 ITER 4) eisht?mmgw cbhﬁblmlwfmvérﬁioﬁoﬁgweoﬁenzélﬁeh tE4 to the
e_or_ reactrLon S I hyvol Vv In eacn o e |
BB AR YRSl R 1P BT 85 5 B bt v
oélgienlabt_rgldsbr:rémg(&cheﬁ_eaid.)owmv@éﬁ Gﬂbdbl.?di Ib)g %mb@ﬁ fhere was (at
(S e acni eveq. 1L n_ordger O denpnstrate
TR il rble by Rt E R il Ry Hoh el e westable o
tisugactiayl eonditions.c aci d 18 and a di hydrazi de, adipic

di hydrazi de 2, through the anoneric position was nade.
The standard conditions gave a conplex m xture of

produt t hough the desired produ 19 wa resent.
As i@H&&g@ht that heatifhg to %Io - aﬁ@glﬁ&ng
a probl em the ré@actyon Syperor ned t er gy 00T
After 5 hours, NWR anal ysis indicat&d that, about 50%
conver gi on had occurred (Schene 11.) Schene 11 Model

pept i q%@,&g/ahi 0 0 on

(o]
17 OMe

Scheme 10

This established that a sugar could be linked to a model of the standard linker (e.g.
those disclosed in WOO03/087824) through the anomeric position. Although the same
type of reaction was involved in each of the two reactions used, the difference in
reactivity of an aminal and imine type allowed essentially complete selectivity to be
achieved.

In order to demonstrate the flexibility of this chemistry, a conjugate of the sugar
glucuronic acid 18 and a dihydrazide, adipic dihydrazide 2, through the anomeric
position was made. The standard conditions gave a complex mixture of products,
though the desired product 19 was present. As it was thought that heating to 80°C



10

15

20

25

In order to assess the reactivity of the hydrazide

nodi fied sugars in a conjugation reaction with a
woOimle@m77397 oup, a | ysi ne contai ni ng nodel tri pepCramB2865/000160

was synt hesi sed by solid phasg chem stry and

N-term nal acetylated. The peptide was then acyl at ed

Bight be caysing e piokient thei feaaliorh wasiperfemed in water at 50°C. After 5

KJNTQWI@EM&I §|§ IIY{HIJ%%F( %?%%Jnu% 5%)9%9\2%#@ %aa%lcéhr@cﬂsﬁugme 11.)

a carrier tern nker

of the type dlsclosed in WO03/ 087824, and was prepared
by t he,ret hod di scl osed therein . The nono- and

di - ¢de_hydrazi de nodifieggdssugars 3 and 6

(gl u& Pact ose gspect |Hg re, regcted WI th
AnLi nkey - p¥pt i de 22—uhder»a va "oQnei | ON\
estaplish optinml reaction condl tioms for saccharl de Nrte

conjiygagj on.an ro@yce conjugates 23 and 24 ( Schene®
iyl con entﬁatlon sol vent pH and nol ar

equi val ents jere all varied with each sugar hydrazide.
A feature of the "AnLinker" technol ogy is that
formati on of a hydrazone 8chembdiween the benzal dehyde
function of the linker and a range of hydrazi des,
results in a reversible absorbance change enabling the
forward and reverse reactions to be nonitored in situ

/ﬁﬁ%ﬁ,lé??}%fcbsﬂyrag’oéeal -tine. Thus all reactions were

na 96-well mcrotitre plate and
lrrmnderouoeassbys the mv'wzsfcmyhxd&zﬁﬁ_ hmglfbeltsugem b8 dhjugation
e
rggglgﬁr orrg% IuglEé(rQ%&f%)azlys%e ?rgﬁftaﬁ'%; inﬁgelct ﬁ\ggs gynthesised
hyreslid phgsegettenssty antiNdeinfiial Scbtylated]l 7 hS@bpﬂiﬂe was ﬂ:reﬁ @cylated on
|trssgzsr{9é @BQScHth WI'[H lﬂrﬁl:ci Iger (ﬁl W?Wa?ccch{?r?\ ﬁiier? ﬁa and ugcl.d as a

een | ncreasing over
npigyicredta cﬂm@fprown Zgé&cmem 12)t Amdinkdrdsia linketof theetype disclosed in

5-10 |
BB a2 8R4 R fRd PR P o T nassfthBin s, 1o 2056
DI\/BO present. Both conjugates 23 and 24 were
' be
SRSl ALl AR 0 EE3EE e
respegtivein) Avere deadied witk Mnilinrar{peptider 22 binddFi agvuretﬁ))f conditions, to
RIBUC LdRihaPT realdford ORitiBRP fof EsSRA4 MR &Rjugation and produce

conjugates 23 and 24 (Scheme 13). DMSO concentration, solvent pH and molar
equivalents were all varied with each sugar hydrazide. A feature of the “AmLinker’
technology is that formation of a hydrazone bond between the benzaldehyde function
of the linker and a range of hydrazides, results in a reversible absorbance change
enabling the forward and reverse reactions to be monitored in situ and quantified in
realtime. Thus all reactions were initially performed in a 96-well microtitre plate and
monitored by UV spectroscopy (Scanning between 250nm and 375nm) (Figures 2-4)
and by HPLC-coupled mass spectrometry (LC-MS) to identify the correct mass of the
conjugates produced.
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23 and 24 using the optimal conditions proceeded

snmoothly with the reaction reaching an end point after
woe-2606lvaw93. \When anal ysed by LC-MS the conj ugaPes/GB2006/000160

produced gave the correct mags and were of single peak

purity, indicating successful conjugation of the

sugars to the el peptide (i.e. formation of a

sugar - hydrazi de-} i nker-carrier, where ¢ gﬁcarrler i's

t he ngdq%agepil Carrier protein 4 ugati on Having

suc Y, ed nodel opepti de-sugar conj ugat es

and “optH s d the reaction d&gpditions, jthe ne&; step

was to produg he nore conpl ot

conjugates. I'wthis case the proFéTﬁgﬁghmg usedmhas

bovi ne serug al bum n (BSA), which is often used as a

carrier protein for—experimental conjugatecwacce nes.

BSA has a notecul 8 PRI Gt appr oxi pg el

possesses 60 argy g, groups, al t hough aboutH 0 'y fo of

these are sol"Jent accessible and anmenabl e for

conkpggxion I Nt he sane way that the nodel peptide
was [ fied with Anlipgker, BSA was deri#ati sed by
acyl n_wthlith \g&droxysu00|n|n1de ester of the

| i nker t& pro uck BSA*AﬂLlnker derived carrier
protein 29 (Schene 1 ene 14Using the opti mal
reacti on conditions §Iu0|dated previ ously, conjugation
reactions were attenpted with the AnLi nker nodified
BSA and hydrazi de sugars 3 and 6 to produce BSA-sugar
conjugates 25 and 26. The&sdhefeefs Was nonitored as
before, by UV at 318 nm and gave results very simlar
to those obtained for the production of the node

pepti de conjugates 23 and 24 (Figure 6).
Characterisation of the conjugates was acconplished by
gel el ectrophoresis, which was enployed to give an
estimati on of nol ecul ar ME|ghtfHF|gure 7 shows the

slight increase in nolecular sght .bet ween BSA and
cﬂhjugates 25 and 26. The, spdal ydﬁﬁiLgf- o ot
grzcarrier is formned. P sacchar' e epitope
g [ B prot ei n conjwgate ¢ == 0
o PN BV

NH
o Q
H
U/\/\/U\g N\)I\NH 24
[}
23 HiC N%( Hz
9 oo, 0

NH;

H;C)LN)\[(N N 2
Ho5 H o

Scheme 13

From the graphs in Figures 2, 3 and 4, the peak at 318 nm, seen increasing over time,
is indicative of the formation of conjugate 24. It is clear that the optimal reaction
conditions are pH 4, using 5-10 molar equivalents of hydrazide over the linker, with 10-
20% DMSO present. Both conjugates 23 and 24 were resynthesised using the optimal
conditions described and the formation of the conjugate monitored by UV at 318 nm.
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Havi ng successfully denonstrated the concept of
control |l ed conjugation of hydrazide derivitised nono-

wandetirz@cchari des to a nodel carrier protein, PCIIGB20#$/000160

AnlLi nker, a nore conplex andqhiol ogically relevant
car bohydrate was used. There are sone commercially
Axsean %seeerbfmm Itieex gragh {Bigyrer Bt produdtian chithes mhedagptide conjugates

3 4P GRG0 Gl RO oo s BindBiFG) P the reaption geaching
an @'ai pq;retraﬂ@r B- G:M%r\/élhel@nqiﬁeldl byUICaMS the eopjsigates prduiced gave

r

oy ored s of BSRLoTMAOBRA B Bubaly i es i riuaetion of

tBe SHgarévﬁOstl'@I m@delgp@mpef Gei foymatiert of & sugar-hgdEziesdiekler-carrier,

Mﬁbr@%&ca‘fﬁ%ﬁé ﬂ%”fﬁédel p@ﬁ Id‘éﬁl ng ovary, pancreas,

prostate reast, col 'd non-small cell |ung

cancers. Monocl onal anti bodi es (mAb) specific for Ley
ilable and are useful for

gée'?'S? mr??%é%bgﬂerrﬁt he structural conformation of the

Hawng suecssafule drefuced gnotiel prpijergagaroconjugates sndsoptiveised the

LN e Y Y —
epnisigpteshin umehse dres pdﬁ&iel bejrgdusest whisdevipe sgrumoalburinine(BSA),
WLk & ﬁ]‘éﬁ sk %s rﬁ?ﬂ{rﬁlte[%efoF ?ﬁﬁatn Rtal -Egh@{;r%treﬁ/%%' QNBSA has

on snall sca e ver
a)fm@l@ﬁulﬁfnwelgbédJédapnfowmsteiynﬁ6slsDa)Iamdt pospnessthOt mine groups

458531 ASRRRaR ke i AR oSRIEA by comvoston

diluting the reactl on, but it was decided to overcone

IhNfRe AR Wék ‘[ﬂ&% tp%@)%e grl‘ﬁ{:éﬂﬁ whth! ﬂ#‘anker BSA was

reactl ons reacti on
derivatisetl yy ag,vlaﬂmwﬁh ithe N/rh\'ﬂroamq‘))pl@lmidﬁpdheamf tlhe lintasr to produce a

Mﬁmﬁ%wem%aﬁ%e@ télﬁrZQwr(Sg‘?éfJEee @he reaction was

performed at this te erature ew s Y
tetrasaccharide 27 and 10 equival ents of |p|c

di hydrazide 2 were heated in pH 4.75 for f'e buffer
for 6 days at which p0|nt TLC (Si 2, MeC i ndi cat ed

that the:reaction was essentially conpl ete.

(M+ H+) and 854.2 (M + m@%ﬁw

0 the product 28. NWR of tbe e

MS showed
i ch

Scheme 14
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m xture indicated that there was one maj or product.

CGel filtration chromatography gave the desired product
weoeugwro7gdr azi de adduct 28 in an isol ated yi el #CO/GB266¥000160

(Scheme 16). 28 Schene 16 Congugation of 28 to

AnLi nker - BSA 29 was carried out and nonitored by UV at

\Jsiing e (oPtigat eestion scontlities! efiroislatesl prayidusly, monjuggtidre seactions

SErtie o 5 Bl g s
ngdlllqel BoAisyaaragonjugatesr 28anst 26>yTh¢| prbcedsrveas monitdrae as before, by

epl t%?ezi-a éﬂ%% geé.ﬁts g}@a{é}ﬁ, er‘%%c&gé *‘l%fe for the E/)roductlon of the
hep

@éwgbiesgﬁ ar@l%(ﬁg»@ﬁ) esis to assess
rml ecul ar weight and |oading (Figure 9). The gel in
figure 9 clearly shows the BSA-Ley conjugate 30 has an
CPhﬁfa@a@,&e@omf dlei (canjugatie asodcopppbistiedalbie byl ElBckdphovdsis) which

ETIRERA % R TSRS SRR Lty I B e i

'W%rgasf |ne@ileletculaaweigln¢ betwaendBSA andtaonpigetesr 251 Kk 26 ThTise sugar-
Eo%qu?,rcg@%,qg%rhré rease of 25 KDa woul d suggest a

a Ing O ecules of Ley on every nol ecul e
of BSA. To further characterise the conjugate, binding
PSS hYE e Eﬁ.ﬂg pecific mb to
de?roncz:thr ateePﬁB{JQE. {zﬁbsacc ,?ﬁ?;dé was conjugated in
Having w&s@ulwﬁmnsaatﬁdrtbmnmt@f cumitalledlcbyjugatlon of hydrazide
DR t

d égd; SI m \ll@ d‘slaecﬂ%]lﬁéé t@é%ﬁéd%ggrev\%r&gﬁ 8P1L|nker a

VGWG C@R}P&ﬁé‘eﬂﬂdtbbobwi@allyéyleswé@afhwydmm waisf gsed. exposur e of
the blot, it was clear that the mAb recogni sed the

BSA- Ley conj ugate only and not the BSA or the BSA- Am
Tieer arqtsomee apamergilygavailable) corplex mafliahyuriabest thaheark ejeemed

ﬁJ%Q} fasgocra‘%gd d
! oo BRRRT, BRR LY 08 MOl o8 Rosb b @diggtes for
‘daﬁ‘én%@ﬂl-ﬂ@et\'iﬁ% certaisrjangarse Qfs@amglar irdarestdisvihe thlddd group related
rpeéw.w AGcHei
?é ra-di afi te r at Cﬁ%n ? ncegﬁ"%rr%arq gmiy%@ig %Eéé"f"%x olngmg to the A,
E? s!" Hewisrdeqs group faihhibat isvpvenesessed ¢ masysatsiraomyas, including
VAR BERrEsL, prostate, breast, colon and non-small cell lung cancers. Monoclonal
antibodies (mAb) specific for Le' are commercially available and are useful for
determining whether the structural conformation of the Le’ is retained during the
conjugation process, since the Le’ mAb will only recognise the native structure.

Scheme 15
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nol ecul e whil e | eaving the BSA- AnLi nker preparation
intact. Thus, the Ley specific mAb should no | onger
woeowgii®e this acid treated sanple after renovai/Ge2006/000160
the Ley. The 4 sanples (showg in Figure 11) were added
to colum 1 of a microtitre plate and doubl e-dil uted
A th@R8’ aacdwside hasoh Rravetylamioolgieup e eeiditianst dayeloprd for A-

af SRR AIRIE WEARHdN 0 BRGE B tne Pldcfibn, XA 3L tgh oh Bhral scale

sloovesal myemtrbthemmsmamvcblwne loEsajverd rnesdmbllt was impessifie tvgprevent

AR oSO DS CORHER fp E chh vesol, T cou
haes Heery sddites4@D by m:lgﬂmggthee@agtlor& bupit. waen decidedhgo [owgrcome the
pr?o@feg# ﬁg Ooqn?etr 2%{%%#%@%0' Tridl Ratfire ShbYEd W%?éo@ﬂe reaction

Fuctire atter conjugati o
oENgeetyirgintedanibe it sdwmmmramle)wa@ma@tnﬂyﬂy cmrmplete after 5 days.
s 99ﬁ§¥ pmercial 'y avail abl e
Tbgg?aect%ﬁw\gg \%g?};méchﬁ as rec%ﬁﬁved Unl ess ot herw se
stated all chem cals and bi ochem cal s were purchased

%o'_rgv&@ey ?étpéggccg%ﬂ ar%’ %?%uaﬂa?&@% of a@gﬁé %ﬁhé/dué de 2 were

| 8Ss” ot herw se stated, tou
heatied iire piH dhit5 farmatedmffere‘npé daymatemmmp«ntrﬁq (Si0,, MeOH) indicated

SBIEE Ly S5 SARAE SR TR B« ) an

864 &i (Mert BAD- m@humrespmcbweﬂmmeduc@%ucblMRepé mer erude reaction

nﬁ@e mH?bt@g t%ﬁ’eergw I\@lé nﬁ%;é%g%o‘?l %%iuffa%@ﬁ gﬁron%atogrsphy gave

thee Hesirmdeprogiset lssg@r hiydrazmt addiot |28cini asniselatedrideld|af 4§% (Scheme
1&. | ecul ar Devices). Al spectra were collected at a
isolution of 2 nm Cel and nenbrane inmages were

captured using a Hew ett Pagkard Cr771 scanner
enmpl oyi ng HP Preci sj,on ScgnP e on
default setti ngs. nep Cheo' st ry. Al I" solid phase

synt hesi s was p8 ) ™Mg an "Fnoc/tBu" procedure
(Atherton, E., an leppard ,, R orC. (1989) Solid Phase
Pepti de Synt hesf's: FsPa :L;ia'l Approach, IRL Press,

Oxford.) invoki ng sol i 8 phase synthesis resin
washi ng protocol s. Stfand rdH Mi'no acids were
obt ai ned from Chem I""'//,

‘s
‘07= >0 ‘Ma
H

CH

28
Scheme 16

Conjugation of 28 to AmLinker-BSA 29 was carried out and monitored by UV at 318
nm (Figure 8) as stated previously for conjugates 25 and 26, with the exception that
only 3 molar equivalents of 28 were used over the linker.

After purification of the product by diafiliration, the Le’-BSA conjugate 30
[sugar(polysaccharide epitope)-hydrazide-linker-carrier] was initially characterised by
gel electrophoresis to assess molecular weight and loading (Figure 9). The gel in
figure 9 clearly shows the BSA-Le” conjugate 30 has an increased molecular weight of
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I nternational (Wod Dale, IL, USA) and Merck

Bi osci ences (Notti ngham UK) with the exception of
woemw/oFm7t ri met hyl | ysi ne, whi ch was pur chasedPETaIBR2006/000160

Bachem UK Ltd. (St. Helens, 4dK). 2-Chlorotrityl-resin

(Product 04-12-2800) was obtained from Merck o
approxigataly 8 KDdowhemgerapgreditg thepmmnaedifipsidB$Avicirieine Mogification of
i8S R mtﬁg]ﬁg%ﬁmner a@@&ﬂwanar 8qRn Qi \%uua%g& &04n increase of a

Swtzer reagents wer ofurchase from
little gwer- 1Pairfineis agneleridar we@h%pama%%f SKDayyoulkt suggept a loading
ob0besg n%f ?&ﬁé’s @L@BWe% MlbRiiEoass A di hydrazide was
recrysta |sedfromvva r-acetonitrile prior to use.

Al'l solvents were purchased from Rom | (Canbridge,

TU'?the?*OéHé?acHBﬁs%etr%VEEr{}@g%?é Widifg %%55@ \WEH} B@r‘?d’rﬁJeHYUéﬂb a Le'

a poly pyl ene syringe fitted Wth pol ypropé ene
spegific Mba‘lol W‘?ﬂsltlﬂeathab theu ke éawh@mwwaawawga gl in [gppetective

n’{%ﬁeupéd"rfdc @n@ﬁ’eoo&nﬁ@.!rélﬁmnp%ﬂtg@eé CinitRS fitA %&ﬁéﬂ?ﬁéﬁtsa V\Ilqestern Blot

I ncluding a uat ernary punping system w:t
otﬁszlzwﬂwgaysat ﬁ‘gF'ﬁ‘ér wasAYTigd cutzBRiEXpased il the Le’ specuflc mAb.

A%V@ip%eeaﬂ%f% Mbts .t%se&éé%rthat% AA pﬁé@ogqﬁédqsé 88290 conjugate

I nt egrate wi th Chenstation 2D software. The ana yses
read et therBRAy ObiheaB%AB&mkeslﬁwmwatee(ﬁa%@ Phase
colurm(150x4.6 mmLd.; Agilent), at a flow rate of

1.5 nb/mn., nonitori ng at 215 and 254 nm Eluents .
Tesenfieihat tha)Le) sperificmAb rrscapised pealy the ke'iandyet the BSA or linker,

hBLISR iAReRbARLY "\A}ésedekoﬁ'r{éc? |W%%byﬁhé@éﬁ“§éﬁs tYocc'Sdeﬁba?e 30 was

gradient starting Bl incréasin % B over

tieptied Wil Y h@drp@fﬂloac wﬂ (H%tauel #ﬂemgrerwri_(’tled/dos ultaedliafiltralion. Since
A@ﬁlﬁa g hﬁl&r&é‘éﬁbl&b?% RUersibid, kdhtnfepddith 'a@i@%nfl Rmével a\‘Hyt d&ﬁfugated

m n.  ow col umm reequilibration. rrrpoun
"m!‘?quﬁ é’&"%iﬁ%@% thﬁr%%%\mlr' r jegRaratips; 'ﬁbacfa i the L€43P90'f'°

nﬁ@afﬁ{oﬁﬁj m%ﬁﬁe%E%étgé%cw tﬂéétéa%émae aftENRRRVBIN Mhe BEY. The
| ow rate Of US|4?8|t e equi pnent and

4e§45@?1@% (Fhewey inpEigurgnblewergrd te&ﬂ“a'ﬂn \ﬂ,ePfgmmlelfotltre plate and

0‘69519%4{11@8 IM\@iB§'%ERfs§‘tBQ.‘3Iu%h an &ﬂurhﬁmtz Jdé@%fﬁﬁfahﬁsto provide a
LCI MSD el ectrospray nmass sp trorreter

negativeraenipbAAftgh eer@P@Aththsw;@s ﬁeec'ﬁﬂqr@ABD@J'rbﬁla;t_B§Mey conjugate

3%&5@5@@5@5.@0 L e r@nﬂmsaummuﬁq e laew ttréeﬁg@ 'BSA-LeV
Pai sl ey, U. K. For denatured ot ei n apal ysi s,

opBigatEotereRat yecaamised & thy Meiss ap Auantifisdrky @tr%@%mmﬁadmgs at
Y FhePigures 11 & 12).

Thus, the Le' saccharide was conjugated in a selective manner and retained its natural
structure after conjugation.

Experimental Methods

General Biochemistry. All reagents were of the highest commercially available
quality and were used as received. Unless otherwise stated all chemicals and
biochemicals were purchased from the Sigma Chemical Company (Poole, Dorset,
UK). Unless otherwise stated, routine protocols were carried out at room temperature
and kinetic experiments at 25°C. Absorbance measurements were carried out in flat-
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enpl oying 4-12% bis-tris NuPAGE gel s and unl ess

ot herwi se stated, all gels were run in MES or MOPS
woumsiongobuf f er. The PONEREASE system was usedPCO/GB2006Y000160

out el ectrophoresis enpl oyi ngqprotocols enbedded in

the unit's software. Proteins were visualised with

i8itiopiedMloaweelbplaien (Spechia; GeeifsnBiesnedttdi, Stdniehoass; Gloliaegtershire,

40T ASEEOBax B OS8R e HLLET (RDBLIRDReBERS Ry, U0
Sebmaxné¥o bR seliwarer wablused doradatsicsliedtion cmjdulgmtdhsg (Molecular
%Wrﬁbe?:gm/ﬁl' nWanr\ﬁ rErcaor]%tg& ?% ;es8lm &b %R? M dégl E V(P'r:nembrane

né u eonanuf acturers. reage
images overe Qantwe‘drmsglgﬂ)a H§WtettP9@§kan®rﬁbWaﬁAsswwmer employing HP

Fgﬂggghﬁ% ¥p s b So rE%Wq%Fbi@}@?ﬁﬂggt phosphat e

ere I ne-contarni ng n 20 (PBST; Signma)
plus 1% (w'v) casein for 60 m n. The recovered

G lag AR MRS R oD Lo A5l g n oot
nirocecbw b‘ght?ﬂprs F..tend SreppardnBsCugioag) &drdb%ﬁasd Repti@® Symthesis: A
AT S TR 0 el SR LA Sy sy rsr
\ga@ehirign profdcods. Stasdard gFrasc mefinr ecidsheeneeahinimed sfromr @hem-Impex

R AR O SRR L BB S a wi

@ceptmrmﬂﬁmoc:hN-éamﬂémylly@)nef whlcﬁ Wampurchm@&dn&chefndﬂle Ltd. (St.

%%?'2) Bﬁgggg é‘%\lcwvﬁg/ r g%P,X 2@38&99 d’éﬁ toE%rlr:e&lfs frgm Merck

Bio&iertees' (Notinghamt W)bé’ﬁmwboﬁﬁm(d‘él\/&)sui Mﬂelldbt@h@@tﬂfo&t @Argonaut
rane Af ter a

Eh AR WRuHE s el CR R artim el Bl PR G Fam sigma-
AddcraChedicabGompany (RPaples doreetn gK) axnmlsystaecandweswneé 2Adipic acid
Tl SR el GBS Ttk e PRI B g 1, 055 A vt were
rﬁmdsaﬂffmm alRomil r(cabﬂmdgie oVKJ.nEgltt phtse3 dghth¥desniwege Wwasformed

AR O 5 Ao BBl oA BBl B ety givaton

dr@ier eécunnm Aralytival iPAGdwase penﬁmifa*re;zi anwgkbsmil ©90(sdbi@s rhgtruments

st né @Gﬁ%ﬂéatﬁeﬁ%ﬁf Rgl’?@g{; SYs hlﬂ%vn\qé 5 tCaef 352E gegassmg module

ana el ng
and a G1365B multiple wavelength UV-VIS detector. Data were collected and

integrated with Chemstation 2D software. The analyses were performed on a Zorbax,
5um, C8 reverse phase column (150 x 4.6 mm i.d.; Agilent), at a flow rate of 1.5
mL/min., monitoring at 215 and 254 nm. Eluents used were (A) 0.1% trifluoroacetic
acid in water and (B) 90% acetonitrile/10% eluent A and used to run a gradient starting
at 10% B, increasing to 80% B over 7 min, holding for 1 min, returning to 10% B over 1
min and then remaining at initial conditions for a further 4 min. to allow column re-
equilibration. Compounds were purified by semi-preparative HPLC, using a Jupiter C4
reverse phase column (250 x 10 mm i.d.; Phenomenex) at a flow rate of 4 mL/min.,
using the equipment and eluents described above. The molecular weight of
compounds was determined on an Agilent 1100 series LC/MSD electrospray mass
spectrometer.
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60 mn at 37C with a PBST wash step in between. After
a final PBST wash, peroxidase activity was visualized

woypomddidvron of 100 nmL o- phenyl enedi am ne ( OPDpST&B2Y06/000160

and the reaction quenched wibh 100 nL of 0.1 M
sul phuric acid. (}Jantltatl on was by absorbance at 490
PRSHAGE. Westararblotand iELé$4 anafyisissiThe SDS- RIAQE andrifVetern blot

ﬁmMnEFI\\A@ werd 6bf5§1vﬁor‘ﬁelﬂ(/|'irjo§<é’rf a#a,&g{,t Ejr I’-‘érs aértug0 protein
NS, ﬁﬁ@@ieénNefEé@lekacar@%admbyﬁlEjPAGEjus%nug trmgNumGE system

&h@%ﬁh@ 450309p b%—tﬁ@ﬂp?éb’%ﬁeﬁ%gné Bﬁlggs I)tglgﬂlm% %ﬂtﬁ QgF%erere run

fer and concen cen
ipdMkStas MOBSoiunging d?UffebleeePOW%E\mydemweawdd s carry out

élS&Fth@l%sfsoém V\%ﬁ% p?cﬂgccm gll?\lb dcfgdf lhcihg Hts software, ngtems were

GQUI brati on e n sanp
\élw@h@%w@@ SivaplgBlye ﬁtﬂlreoreﬂllwetﬁxmrstain ekftldccmrdingdn nsdresfacturers’

sreebR! AL %&%w@e@ RERAYRET N GBQE%EQ oé%u ing solution and

st at ed, conLugatl Off reactions werd carve
qelipphangtroerabianes odi um for mate (0. 1M pH 4) cont ai ni ng

bet ween 10% and 30% DMSO, using 3-5 nolar equival ents

of sugar drazi de over the |inker or AnLinker-BSA
ffcazg\ﬁ\/est?ﬁb b%éaaelysjwf wenjegateni the rasotelng WhredrariBrednframdhe gel

GHtb ‘F’W# Fn‘én’ﬂit‘éhéJ Uélh% e ir?r{%ﬁgfaﬁfﬂ?%g géﬁ%n@ Xn%ﬂ)?ot%l? §Inv1trogen)

rofile), which ene
g WDE@"terqbrgnes were blocked by gentle agitation in 50 mL phosphate buffered

é'é‘hhé‘)ﬁé’ﬁt@%)hg&%ﬂe%ﬁﬂﬁe(bﬁé )%»@Hdgwdﬂ QAM\{?'&?&'X lf%rféby A, The

azl nocar ony - pentan0|c
rgrenesREMeMbsaasyvere viashad threa itheadbyp penttti agithtionz,i ids02mL PBST

683 niATer %y&TQDl F)ollb\ﬁmg"’lﬁ i§r th%ﬁﬂ%r}lbr%ﬂ?% el ﬂ‘[yubétjeh qg GoThe. pBST

was heat ed
Etgiingd 40 lﬂﬂﬂ@n ¢féﬁiQLl§§dngl@§ srmnecloMtaemeMA)eméorporatlon #

fdded) aadsd hﬁn m\f@rWa%hﬁéaa%%é%r%dtﬁénrq@hl}lﬁ%%g%%&mcfybfted in 30

pressire. trati ol chromnatograp
ke |P BSérx?Q"!ia'f"lnﬂé 10900diiukipra greinaniinmbiissalghb R conjagated antibody

(
(f\ﬁXLSQfdrnggzM 995\95321 )?g %forr] ?D_tw}‘let\ﬁa% ea ra(s)_before in IEBST anﬁ adowed to

Restiap cHiPBhy | ﬁiespjemﬁ aﬁ@etoxmaae @@Il\dty we(ez,v_lsn@ﬂzega% adetﬂ)n of a
IV & & AméthylBerting, (TAB) Jigtid®- Qioskatt Istyfd)dbnitdtHine? static

membrane. After appropriate exposure, the membrane was recovered, washed in
water and air dried prior to scanning, analysis and storage.

ELISA assays were performed in immulon 2HB 96-well plates (Thermo Labsystems).
Samples were introduced in PBS buffer and incubated overnight at 37°C. Washing
was performed 3 times with 200 uL PBST and the plate blocked with 100 pL of PBST
containing 1% casein (w/v) for 60 min. Primary and secondary antibodies (100 HL)
were the same as those used for the Western Blot analysis, both being incubated for
60 min at 37°C with a PBST wash step in between. After a final PBST wash,
peroxidase activity was visualized by additon of 100 pL o-phenylenediamine
(OPD;Sigma) and the reaction quenched with 100 uL of 0.1 M sulphuric acid.
Quantitation was by absorbance at 490 nm.
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= 12. 2, 21 Hz), 3.58 (dd, 1H, 12.2, 5.8 Hz), 3.38 (t,
1H, J = 9.1 Hz), 3.28 (ddd, 1H, J = 9.8, 5.9, 2.3 Hz),

wG.zQ(LB/0(71z3971H1 J = 9.3 Hz), 3.14 (t, 1H, J = 9. BCHGB2006/000160

2.11 (m 4H)1 1.47 (m 4H). 5§ mz; 337.2 (M + H+)
359.2 (M + Na+) ; Exact mass calcd for CLl2H24N4O7
Dig¥ittyatiapl Raifibely, Amicod UBBF4 17 4 Onl() dr URral 95 pond mL) centrifugal filter

- 5 - D .--d thyl -5-(3, .. ... .

a8 oo R YEIRE, AN MYKTSAPE i goaton. Eacn e

MIstedyc)f dlletlmgamedprot:ny sar?pla apb]oxmy@telgzmpﬂm aA\ExEhdrRge buffer
mi Xt u

AR Sor M REtE Sl By By g FE 28 il vale. Croles

\aehepene(miemgsi rﬂ;znrde fcﬁ‘tq(JB:R?nﬁylghEy affigiént egn iﬁbrlaﬁarﬁA/?/tdshlﬁg of protein
onitr er

P Rk B SPRIES VBtr et he CiAbatiansteD.

pressure water (2 m) added and the m xture

PO S, G BHEES iy 2Ll 2 i resctins

\aemocarued kwiut aat broomt te)npm;stuq@errf sodia® fovnaR (®1MlpFE 45 containing

I?et&v&%w 16‘9 éncdétshy d!f)l\(ﬂéb usmg %ré) ol L r}Xuvaﬁen{s of éugar hy r%zude over
thg dinkeqammiyhkaraspameqtrmemaamna WEre Xyonitbedr iy -3p8 hm and

st rod Ul HeehRioRiey (DO Stitie)? §hh B Geperal was 56
Hddrs.J = 7.9 Hz), 4.03 (d, 1H, J = 9.0 Hz), 3.87 (dd,

1H, J = 12.2, 2.1 Hz), 3.83 (d, 1HL J = 3.3 Hz),

3.75-3.50 (m 7H), 3.45 (m 2H), 3.25 (t, 1H J = 9.0
Chymisryld (m 4H), 1.51 (m 4H). MB mz; 499.2 (M +

e 4%*”’@1’%2&&%@%@} L T

Ketanolc. I)sirgrie
5-[N - (3- Am no 4, 5- di hydr oxy- 6- hydr oxynet hyl -t et r ahydr
o-pyran-2-yl)- , hydrazi nocarbonyl j-pentanoic

Aﬂmﬂarpl Qjegllmpde dqB0 mrg, @b rhinoA ammdmedmf/dlgtldeas &8m0@g, 5 mmol)

R RN N Y T ———
memorated aunded reducedigsedsrics, edetat (Bﬂ»@éslo:ad&ehch ahd the mixture
t Mt U .
Sppiid BRI ME DL, Bl bl APl ool P2 o
m@rarfmzl 862 Mremmppoidouchicdrbonws) was pesahedcdiceltd §idR5-[N'-(3,4,5-
r 3
@@qﬁﬁg&oﬁf@&gﬁ-tiﬁﬂwé@ 3yré|9| 8%9@8& %ca%q’-nyl geliinmc

P‘(yd'(az_ltjq)is (22.188, 13%). 1H NWIRA(DROB5+2.96 (@,. B, J(* 0,0 HiJ, 3.¥7dd,™H, J
4023, 2 3 +2) H¥as (o, 18, 140, #8Mz), 3.38 ¢, 1H, J = 9.1 Hz), 3.28 (ddd, 1H, J =
9.8, 5.9, 2.3 Hz), 3.22 (t, 1H, J = 9.3 Hz), 3.14 (t, 1H, J = 9.0 Hz), 2.11 (m, 4H), 1.47
(m, 4H). MS m/z; 337.2 (M + H"), 359.2 (M + Na*); Exact mass calcd for CioHpuN,O-
(MH+): 337.1718, found 337.1710 (5 -2.19 ppm).

5-{N*[3,4-Dihydroxy-6-hydroxymethyl-5-(3,4, 5-trihydroxy-6-hydroxymethyl-tetrahydro-
pyran-2-yloxy)-tetrahydro-pyran-2-yl-hydrazinocarbonyl}-pentanoic hydrazide 6

A mixture of a-D-lactose monohydrate 5 (180 mg, 0.5 mmol) and recrystallised adipic
dihydrazide 2 (870 mg, 5 mmol) was heated in water (5 ml) and acetonitrile (5 ml) at
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1.51 (m 4H. Ms nmz; 336.2 (M+ H+), 671.3 (2M + H+)

W.6-2[)d\<f/(}7(39%Acet yl am no- 4, 5- di hydr oxy- 6- hydr oxy meCny@B20@t000160

rahydro- pyran-2-yl)- hydrazi ngcarbonyl j - pentanoi c
hydrazi de 13 A m xture of L/-acetyl glucosam ne 12
8@Z1 Adtpr 8lhaunothe raintirediap ecaptiratgd uadeérdeddcddlptdsse, water (2 mi)

TSR <, B bRl s o0 G o

Sotnafogtaphy L(BimGet PI2 Galicedmnineg hazl M aemermimmesit®boride) was

PEBEIED e N8 L8 T 42 AR i hR Ry ts A pvcrony o

fymirokynisithyl-Jetrahy@roHz)ran-3-yéoky \-tetratiydro-pyran®-@i]-hizgrazidodafbonyl}-

e hiecloe g a2 g 1L NI 0. By o g8 b 144 -

1922) 34.83 3d,(¥, #18)0 HzY BB7AdMH, Na#R.2, 277Az)3 3(83Md;+1H, J = 3.3

NI BTEY50.m. 7). 48 e B dhyt 4 B Myt 151 (.

i S pyAzpde@2 YMawrHN0 521. B €t -eNal)c 1@09. 31 (2M + Na*); Exact mass calcd
L chAnORY: ATt B9305 RE NG HE5ka Dy 9 381de) 17 A

5-[LMB, 4, 5- Tri hydr oxy- 6- hydr oxynet hyl - t et rahydr o- pyr an

=2-yl) - hydrazi nocarb l] - peptanoic drazide 3 (8.8
Bt o B T e PR SR RS oy an-251-
hpdriagivopasongd]-pehiaeeic b dfa4idé hygrochlolde a0l ) in pH 4.75
buffer (0.05 m) and acetonitrile (0.05 m) was
stirred at roomtenperature for 24 hours. Two drops of

Aapimrtaet ﬁgmmdh?mermwmmdfalommg gam?gﬁol; bed agdigiethydtazide 2
S e o) oxlt.nat e ..a m Xt ure was

B92 Blon B watBR St Bieadsionif g, BB s hedreg Hhagrc for 6
holdedAatids pbiet NIMR sticvdd thitevieahligrd tey grebsdrsitle WydRkhloride had

duced ._.NVR_i ndi cated t hat tiglly al
b GERo BBy mee BB YR e S REL 5. for -
mondet Brat. 3(d, vt t) =08/7H=), BiBAGEd,0fH, gl 106290 1/8adz)D8BT-3.60 (m, 2H),

ra . N D20\, far ] L soner, _ar IC
PaaiBn 1 5534 (8. Y705y 3% Ly g a0 0ud L He) 2steim, an
858 (m2413). HA$ m/B; 3B.Z (M +H1,B7+.32281 +&)). 1H NVR (D20
for mnor isoner aromatic region d: 7.44 (d, 1H, J =
8.8Hz), 6.18 (dd, 1H, J =8.9, 2.4 Hz), 6.12 (d, 1H, J
5-[12"(8)AcelyBming-4, PNy drvky-6Hydroxy 8By efrdhytirdNayran-2-Rp 3. 3
nt anoyi yhydr azi noJ-S. »

51{2%%??“?5‘2?%@"@?’9{3@/8%@3%3'?’%&Qe car boxylic

A mixture of N-acetyl glucosamine 12 (221 mg, 1 mmol) and adipic dihydrazide 2 (174
mg, 1 mmol) in pH 4.75 formate buffer (1 ml) was heated at 80°C. After 8.5 hours
NMR showed that approximately 90% of the N-acetyl glucosamine had been
converted to hydrazide. The product 13 was not isolated. 'H NMR (D,O) for B-isomer
6:4.12 (d, 1H, J = 9.6 Hz), 3.82 (brd, 1H, J = 12 Hz), 3.64 (t, 1H, J = 9.9 Hz), 3.64
(brdd, 1H, J = 12.2, 4.6 Hz), 3.47, (m, 1H), 3.33 (m, 1H), 2.15 (m, 4H), 1.94 (s, 3H,),
1.50 (m, 4H). MS m/z; 378.3 (M + H"), 400.2 (M + Na®), 777.3 (2M + Na*).
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hydrazi de 19 A m xture of glucuronic acid 18 (194 ny,
1 mmol) and adi pic di hydrazide 2 (174 ng, 1.0 mol) in

woabwro7(391 m ) was heated at 500C. After 5 houP€THIB2006/000160

m xture was cooled to roomt erature, diluted with
water (4 m), frozen and |yophilised. NVR showed the
6-€xoti-ara-7-¢3, H,@vtehxﬂro;q;e@dmok}onetpﬂxtmhyaf@byraﬁll%/a,ﬁmo)

ﬁ%ﬂ%o% 50/{1 Zf‘@(&r&ﬂ/ an?eq}i'ox‘f/dbenzyll%'gﬁé)oﬁ(y raz: e ¥7 80 ‘ol %
6 [L/! (5 car boxy- pent anoyl ) - hydr azi no] - 3, 4, 5-

L e N TR
earboryillrentenon hytitaaidat Gg(&iiﬁ)h}ng( Bi76%e0.02- Anict) anGXEIh@droxy-4-
%hfﬁ%éyb%gg%lg%@@zﬂo(é@ gr]\g aq_‘B %&%é |Tlﬂg M;%(@%O% C(O%mel and
deetorftri® (05 nd). was (stlcredldt rdorm t&nﬂaerldm)e for. 34 Holrs. LwoJdrops of

iatgrf%(j%ﬂﬁﬁw ?rﬁgr(oﬁpg c%,rgénatﬁ eH%I%_ﬁ_l'} adldgqsgc]? eifﬁ_gsl the pH to

deproximalelyed and theempztwpauaatevapnrafed under reduced pressure. Water (0.5

L T T T e

mgluafa@.tu@t esBetiaily »all the befizdldehgde thal @Ieumeéﬂé‘cﬁtolt%e adduct 17

%ﬁjlt% rsug)st %ﬂ!lg%égfﬁgﬂ.} adi gaiﬁ%lﬂ dr a P%I\&@% ng{%r major

IH%EEU';H;E\'[IG@MDH A (e 1ﬁlayS &)8‘”’&) 3536 Cd'CtTHH?J lo16.8,62.3 Hz), 6.31
5 S

30 22 18 PR o ot BatneE o€ taoien Shgpe e, 11, =
&auwea 1Bedpthhdlie 8.9, @ HEzp P Met £E2 H5MIS m/z: 471.2 (M + HY)

%}mg%gg%%f’a(ymp”éf di hydr oxy- 6- hydr oxymet hyl - t et

opyT i azi nocar bonyl ] - pent anoi c
hydra2|de 13 as an approximate 85:10 ratio of b:a

[ at ed. .
'z’gz%’ bR el e e e e bt reseparssayhgic
de3lq 3, 4, 5 tri hydroxy- 6-
nethyl tetrahydro pyran- 2-yl oxy) ~t et r ahydr o- pyran- 2-yl
dr oxynet hyl - 4- (3, 4, 5-

rrmxty@r nglumm Agid- 18e¢19&hnygir1ompmi)aandzacy;blo>dy')ydtaztdeamy174 mg,

(RS L BB O, B A ol g st
rﬁpmtt@mée@ttur eetiiutedywitrewates & ohafrozim and IyGphitiseds NMR showed the
SR e s o RS 590 £ B 5
appyoxjiiaately 80 mol% pure sample of 6-[N'-(5-carboxy-pentanoyl)-hydrazino]-3,4,5-
trinydroxy-tetrahydro-pyran-2-carboxylic hydrazide 19 (contaminated with 20 mol%
adipic dihydrazide) after gel filtration chromatography (Bio-Gel P-2 Gel, extra fine, 0.02
M ammonium bicarbonate). 'H NMR (D;O) for the B-isomer &: 4.02 (d, 1H, J = 9.1
Hz), 3.62 (d, 1H, J = 9.8 Hz), 3.45 (t, 1H, J = 9.1 Hz), 3.37 (t, 1H, J = 9.5 Hz), 3.22 (t,
1H, J =9.1 Hz), 2.15 (m, 4H), 1.51 (m, 4H). MS m/z; 351.2 (M + H"), 373.2 (M + Na").
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heated at 300C. After 6 days the mi xture was dil uted

with water (0.1m ), frozen and |yophilised. GCel
woi2bderoatioon chr omat ogr aphy (Bi o-Gel P-2 Gel, eRCTAEB2006/000160

fine, 0.02 M amoni um bi cargnate) and |yophilisation

gave the Lew s-Y tetrasacchari de-adi pi ¢ di hydrazi de
ARgitatiie Pfbpatatoh of),5-[ABIG-acaHanid-4, S20y droxy-érhydsaymethyl-tetra-

gy e ayiragndeao flippiRbi i 13 5 27 g1
4.13 (d, 1H, J = 4.6 Hz), 4.11 (brs, 1H), 3.86 (d, 1H,
A%T‘ll;%l:ll’-% pgé)-_l%%ﬁ‘tyl %}36%,85 Sm@g 4@;@2%8@ Oﬁsé%s)%ud(lénaipiﬁ'%ihydrazide 2
(1%..41319( d.1 &hholpinzpm.esmmat%.bmﬁer((@,1 G#), was heated ati3)°C. Mafter 2
, M + . £ Nag) :
i e e SeebnBuse Y Mg el It = iR BRI e
whs edpdZatp@niinder reduced pressure. NMR showed the product to be
ST o (DA | amina. ) . ) ) :
BPIPHBFI P - RULAAGeS e Ak AR ok R 2y ro-
pyrahZeylf-hytirhzidtcanemyyentaesictydraziieutd by ansippipXimate /85819 ratio
ofisGomett D PSR ) PR s crar o
Fnoc- Phe- CH aﬂddFrmc- Al a- OH were cloupl ed usi ng an
T t ' .
NS Ap e el s st Bt DR BRIl kA Pty &
niciRyiedstta h%/drot-mealh-agdﬁxy)gteb’tah ydxe-pe@nrﬁ-ylﬂik})d-am ; (_»g'_mn gp/_l-ﬁ,a{ 3,4, 5-
, a 9 i
T P R Ry L B BES
hoeizibedrbdnyipéritaraice 28¢LawibXttetrdsaash@ideyadipio diftidiazide adduct)
(10 and 5 equival ents respectively) in DVF for 1 hour.

Final cleavage fromthe resin was performed wth
ATiNtuvat s e85 Y Fetrdsaccivbidei 27s(3 Mpasrsuppliediby Sigmman\&eP44ymmol)

filtrati,on,and t I iLtr
S P U 1 05 il B 75 GRGRELRL 8. s
heatal 41i 308Ce dAfEnds dmshbe mikiute was diluted wjth waiet (Qolmbk) frozen and
et her .  befare. . heing - di Ve i X .
bt ¢ ERL B S FeBnh g 8P 08) e e, 002
drirhbhivor biearebyate) add dyphitigatipnogaveothet hewisyk teieasgpeharide-adipic
hai n. i Qo 5% 1 0
SRR LI L, P R O g et 11
4 8.6 H2)hOTI(d Whs PBUOIHA) et 76 ybraetil - b Sghlak g (RPl |'FLIPKE:,7-8HZ),
fragtiQn angal 4 C
T Rl Sy i T e s S A
ES (WBTH), 2.25-2.05 (m, 4H), 1.89 (s, 3H), 1.55-1.40 (m, 4H), 1.13 (d, 3H, J = 6.6
Hz), 1.10 (d, 3H, J = 6.6 Hz). MS m/z; 832.3 (M + H’), 854.3 (M + Na*); Exact mass
caled for CaoHsrNsO2g (MNa+): 854.3495, found 854.3470 (5 -2.92 ppm).

2-[2—(2—Acetylamino—propionylamino)-3-phenyl-propionylamino]-6-amino-hexanoic acid
amide 20 (Model tripeptide)

20 was synthesised manually using Fmoc/tBu protection strategy on TGR resin (0.25
g, 0.05 mmol), (substitution: 0.2mmol/g). Fmoc-Lys(ifa)-OH, Fmoc-Phe-OH and Fmoc-
Ala-OH were coupled using an HBTU/HOBt method with DMF as the solvent and 3
equivalents of amino acid and coupling reagents with respect to the loading of the
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mz: 406.2 (calc. for M+ H+ 406.49). HPLC retention
time: 3.05 mns.
W6 -2006/0Fta9my | - 3- hydr oxy- phenoxy) - pent anoi ¢ aci dPCT/GB2006/000160
2,5-di oxo-pyrrolidin-1-yl esber 21 (AnLinker
N- hydr oxysucci ni m de ester) AnLi nker
resinhybe dxyasugroipiwesdenesed by 215 waia trratpantewittag0% piperidine in

S50 A MO0 B i R B s

raﬁtbyll Sf@mhdhns €(di00ﬂ1‘lde5nem&valemt§/|reé.r1écﬁuely)f ih DMR éorsolhatr. Final

e 1 8 i, el A T (235 g s

\MﬁmsemdMed yfilirafierdandh ther pedéd fikratsawaslicescdnimated by Bp&rging with

@%9{%% 1A ?ﬁf‘?ﬁ%@%ﬁ@g HGB{PE%‘?%?@ \)y hﬁgfwnh cold methyl tert-butyl

etherh befocmbeihg m@d(s&@]ved_m 30Ph €aqyi acetondrileamddydphilisdd.f Deprotection

g e T e oy

(WAS potessiugt carbemiate t(cantaiming 6B(¢J©Nma)re& pihtD, rfom24 howd. Blyally, the

L s, 8 B8Ry bhpd L RroiPR 85 FaefdiRepocied and

lvenhiisadt dncs aorema Yieldtanfwhiterselid. pieldf 1t atgi, Or®27‘m|ebld 54%3ESI-MS

5 f M +
e o, 2GRN 12 050 PR GlfengoRim: 8 s, "
- Acetyl am no _ _
5 PR 37BNy BRERA))BEABAAEY w8 M5 aioxS B ha I IF bdder 21
(AenLiivie)y Netydoxreyedinirside®stes)- f or nyi - 3- hydr oxy- phenoxy) -
pent anoyl am no] - pentyl }-tri net hyl -amoni um 22
(AnLi nker - nodel peptide) AnLinker nodified nodel
Avebinkefe (Prhyghexyguegizimislg bsster) i 24 rwps20preRard8 rag, 6déscribed in
: 1 ‘ [ }
WORoke26e4, Thel cunfpdihacniPERy byl st RE PO, the pure
frastions peoleghand Jygphilised edceamdrept yitideah bff white solid. Yield: 35 mg,

BEYS RRAPEO S g 4054 s for M Ty doegze) HBLE rééfton me

3.4 onins. oihet puriedSnieanediate. waBodissgjeckin PRIF) (2amil) @Bd)added to a

%}F{r%gt%frdﬁ&ﬁ 6 BS- c%%gw%gﬁfe %§b§ 9k “gﬁ%lgnl% %ﬁ{lgroﬁ'}eﬂwda%%?% mL).
Tnsedmturae@assstarﬁﬁ ®r 20shing befase gbmeddmom: ohf Jl\lﬂmaim(yauccmlmlde (9
.06 8% Hfimol) dissolved in DMF (1 mL). The reaction was then stirred at room

temperature and monitored by HPLC until completion (5 hours). The resin was

removed by filtration, the solvent removed in vacuo and the compound used without
further purification. Yield: 38 mg, 0.068 mmol, 90%. ESI-MS mv/z: 563.3 (calc. for M +
H* 563.3). HPLC retention time: 4.16 mins.

{5-[({5-[2-(2-Acetylamino-propionylamino)-3-phenyl-propionylamino]-5-carbamoyl-
pentylcarbamoyl}-methyl)-carbamoyl]-5-[5-(4-formyl-3-hydroxy-phenoxy)-
pentanoylamino]-pentyl}-trimethyl-ammonium 22 (AmLinker-model peptide)

AmLinker modified model peptide 22 was prepared by stirring 20 (2.75 mg;6.8 umol)
and 21 (5.7 mg;10.1 ymol) in 0.1 M sodium acetate (pH 7.25)/DMSO (50/50). After 2
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gi ven above. Conjugate 23 ESI-M5 mfz: 1171.5 (calc.
1171.64). HPLC retention tinme: 3.21 mns. Conjugate 24

wa3bocB739r z: 1334.4 (calc. 1334.49). HPLC r et eRCTAB2006/000160

time: 3.11 mns. AnLinker-BSA,(29) BSA (2 ng, 29 nnol)
was di ssolved in 0.1 Msodiumacetate ( 1 nL, pH 7.25)
louds H20reqittionf was lyoivhisel érhmpdlﬁ@%@\é‘&i)i-mép@dtivd ABLC. Yield: 1.2

@Sgﬁ% r\’%g f?ﬁr'#\ﬁig%a %53 g gﬁﬁg Ia% éf g@.gﬂg—m&&rgtention time:

saapliede (~ 2-3 h), the reaction mxture was dial yzed

agai nst three changes (2 h each) of 2L 10 mM anmoni um

bi carbonate, pH 8 and the product anal yzed by
ChigudRhcd(23psntl (ZBnj ugates (25), (26) and BSA-Lewis Y
conjugate (30). The glucose 25 and Lactose 26

conj ugates were produced by stirring AnLinker-BSA (29)

Vihe Ylusasga@3 dmytliactosbest ébrmgét& weISIpngthcbe bg Qﬂﬁ?ihglAmLmker-model

Sk 22w s IR Bl B 5P 0¥ e ab Eaiighipn frgosdure

@eem abovehZdnjag b2 3BS|- mreemzommmoaa: WRT £6HM HRLOeGdMion time:

Ao Pt o GVEIE 458 e Rl Gl yBlERton tme:

Bf1 thiies. | nvent| on will be apparent to those skilled in

the art wi thout departing fromthe scope and spirit of

the invention. Although the invention has been
AerkeB8Ai(29)connection with specific preferred

enbodi nents, it should be understood that the

i nvention as clainmed should not be unduly limted to

B8A(2 ae 20 fnnwl ewdkodis setvddsin 0L NMlesadiuny acétetes(1 mL, pH 7.25) and 500

el 1,08 408 BhoecPa LT8Gl o SROBR ekl B fmperature

. The diseb;mmaﬂcef bfeﬂret-’:s amire was a’mﬂﬂdret:lOalﬁBomi:d bd)mpltetee(~ 2-3 h), the

scope of. rreth

FEO0T Prglieoneg sigMPaE ARl Biree cirebags (OB ang i pla 10 mM
atmpniom biearbbinatg, gH 8 wgd thenprobiua ahxigzey byl 8DBPAGE.

reaction solvent at a pH of between 3 and 5.5, wherein

the sol vent conprises an aqueous based sol vent and an
BSAiGonalgates| (28), (26)and BSA-Lewis Y conjugate (30).

The glucose 25 and Lactose 26 conjugates were produced by stirring AmLinker-BSA
(29) with sugar hydrazides 3 and 6, using the general conjugation procedure given
above, while the Lewis Y conjugate (30) was prepared from AmLinker-BSA (29) and
Lewis Y hydrazide 28. The conjugates were purified by diafiltration and characterised
by SDS-PAGE.

Various modifications and variations of the described aspects of the invention will be
apparent to those skilled in the art without departing from the scope and spirit of the
invention. Although the invention has been described in connection with specific
preferred embodiments, it should be understood that the invention as claimed should
not be unduly limited to such specific embodiments. Indeed, various modifications of
the described modes of carrying out the invention which are obvious to those skilled in
the relevant fields are intended to be within the scope of the following claims.



co-solvent. 2. A nmethod according to claim1 in which
the sugar is a polysaccharide or a polysaccharide
wepbieope973. A nmet hod according to claiml or eCa&iGR2206/000160
in which the pol ysaccharide itope is an antigenic
determ nant derived froma sdrface nolecule froma
pat hogeni ¢ organism 4. A moeamsl according to claim1l
or claim2 in which the polysaccharide or
ol ys S ' .
ol ysRafhAed 4 ! G(Qleﬁt%f a I PRRRAG. IR BARY o step of
r&e@tm asegRramth gehvdr@ld_eew & reaction salyentcataa iptte of Betwaen 3 and 5.5,

5 D8O Q8o 80K RS LRI s gl o

qm-%&\@dltng claimin which the reaction solvent includes
a buffer solution. 8. A nmethod according to any
£r eceding claimin which the agqueous solvent is a
uf f &k maghed iasaording ® elairhold imehishd theg stigaraisya polysaccharide or a

M}fs%@gia'ﬁge%}:i%ﬁ@ in which the polar organic co-sol vent

I's present In'an anount of up to 50% (by vol une) of
the total anount of the reaction solvent. 10. A nethod

%CCOW !’r%gwoltdgacgg%i r%tgcc%nlgo |0 'hs Hﬂfﬁg %ﬁ@accharide epitope is an

draz razi de I ch i
aﬂtlgamg Heteghiaant darivgd from aipurfage Dioleculeivom ax patisodeaici argardsm.
first hydrazide noiety at one end of the al kyl chain
and the second hydrazide noiety at the other end of
4.he dhanethed . aggorging del qj.am'pflogu@!almnzom which the polysaccharide or

Ms&éé«ﬁ%ﬁﬁé‘%?ﬁngae%' ttQIHS%IICQSrS%&I?{ed%rnﬁ &.n conjugate

conpri si ng steps o reacting a
polysaccharlde epitope with a hydrazide to forma

d ;
: ga(r:t s %B%Boéléﬁﬁyaﬁﬁ\%lgﬁ%ﬁeysacchar Ic?eted anttgéen is Lewis Y

tﬁxrﬁﬁ’rﬁcaharldﬁker t hat has been precoupled to a carrier
prot ei n.

6. A method according to any preceding claim in which the pH is between 3.5 and 5.

7. A method according to any preceding claim in which the reaction solvent includes
a buffer solution.

8. A method according to any preceding claim in which the aqueous solvent is a
buffer solution.

9. A method according to any preceding claim in which the polar organic co-solvent is
present in an amount of up to 50% (by volume) of the total amount of the reaction solvent.

10. A method according to any preceding claim in which the hydrazide is a dihydrazide
which is a branched or straight chain alkyl of up to 10 carbon atoms having a first
hydrazide moiety at one end of the alkyl chain and the second hydrazide moiety at the
other end of the chain.



12. A nmethod according to claim1l in which the

hydrazide in step (a) is a dihydrazide and the product
wohostepofa), the hydrazi de nodifi ed pol ysacchaCiasB2006/000160

epi tope, includes a further g@reacted hydr azi de

noi ety; and step (b) includeS the reaction of the

fiur t hermdtiied aﬁlpﬂ@ddﬁﬁb@tcx avigolysacchiatidie RpRogy Q‘dﬁleﬁrbrbtbfh conjugate
nker t hod according to claim111l or 12

mp@ﬁmpég%ﬁe%nfa) and/ or reaction (b) is perfor msd in

(@) réftihg an polybaeRbridd epitddd @ith ethyerridd Nk .hydrazide modified
wher ei.n t he ﬁolvent conpri ses an aqueous base sol vent

RAFRcEAIHE #BEARE: pol ar or gani ¢ co-sol vent. 14. A net hod

(apmabmgwtgemmlzﬂe mddFiddnposaetharitie epispet wita fifker @bt has been pre-
{egges a buffer. solution which maintains the

%”8 Q8§38 PIAYR. 15. A nethod according to any of

clalns 12 to 14 in which the linker includes an

2& i fq?gc(gpo n%llt{@tefe}i‘m C|H d&‘ gbt&%r}'ve{mp%gldtggr? g{%ﬁ) (tggI is a dihydrazide
a11dalh69pr6dudt @f btep (a)\MNeCiﬁydrétﬁﬁé mﬁlédlpﬁ)lﬁé@@@n@e QJ‘pltope includes a

#ég?er %gnﬁagtwgecﬁelt %@I%t‘]ﬁm i Eeae U%Sn{tgehgﬁgacnon of the further

laeieRdd mgietyowvithy sgifabid @bﬁpoﬂlhetlmkéﬁ in which the
carrier is a proteinaceous nolecule. 18. A nethod

according to any of clainms 11 to 17 in which the
™! ysaewsiead aecorfihg fpélains 1 iLewm ity wihidh' iRaatioph @) iafl@/or ré¥Rtion (b) is

DS i rton 3R VaRah & &1 PR Peonby S, Whetei the solven

@Alridgabe aqa&)uslbaps_ablmmulaghajpne@arm@ralr bigiic, coddolient.

di agnostic conposition conprising a pol ysacchari de

epi tope carrier protein conjugate made by a nethod

B corAlinneghdd adetyding t6 lcRiims13Lih Which 8he PeacfioN @eReRtincludes a buffer

c osi,tion c rising a rmaceuti cal conposition
%PE%PHW@ mﬁ'”%r%th?ffﬁqerﬁair?@?hod of production of a
sugar dlhydra2|de al dehyde adduct conpr|3|ng the st eps

ﬂ{et ho/g %E%%??fggmg g?%%g%rj gglg]réongé {0 {1 g th he rlluﬁke?f includes an

aldehyde functionality which reacts with the further hydrazide moiety.

16. A method according to any of claims 11 to 15 in which the linker is capable of
undergoing a specific chemical reaction with both a carrier and the further hydrazide.

17. A method according to any of claims 11 to 16 in which the carrier is a
proteinaceous molecule.

18. A method according to any of claims 11 to 17 in which the polysaccharide epitope
is Lewis Y tetrasaccharide; the carrier protein is BSA; and the polysaccharide epitope
carrier protein conjugate is a synthetic Le¥ ~ BSA conjugate.

19. A pharmaceutical composition .or a diagnostic composition comprising a
polysaccharide epitope carrier protein conjugate made by a method according to any of

claims 11 to 18.



10, wherein the hydrazide nodified sugar includes a

further unreacted hydrazide noiety; and (b) reacting
woOheosfoardher hydrazi de noiety with the al dehydeCT/GB2006/000160

functionality of a linker group. 22. A nethod

according to claim2 1 in which reaction (b) is

Per f ok nuedcing compemsition ogonsrisirgnt pharmapdlitiell BempeSion according to
agiﬁb?%& wherei n the sol vent conprises an agueous base

S t and an optional polar organic co-solvent. 23.

A nmet hod according to claim?22 in which the reaction

| vept_i.ncl,udes uf f er sol ut,ion i ch maintains the ..
2ot R muhes, & Hodhohd oF & SBaltidRatBe ARl HS By gomprising the
stepsafs 2 1 to 23 in which the Iinker is capable of
ISR MRE Hofngl 6 SHSR AR oS i 1t
e, ontveniéin ghée bydrbzidennibdiified sMaacinclubles adurtthe?runrdacted hydrazide moiety;
gr t ei naceous nol ecul e. 26. The BSA- AnLi nker derived

rier protein substantially as hereinbefore
(¢ sezrctihge thefadherdiydrazield nmaietywithuhe aldeh2fe ﬂmctBJhbﬁt?%f a4inker group.
27. A synthetic Ley - BSA conjugate substantially as
her ei nbef ore descri bed. 28. The synthetic Ley - BSA

22nj ufahethsd bstading ab Iclairas2 thierehicth edaztien qiesierpepfoemed iha reaction
%qi{ﬁg{t EP %:e%_‘ i %ét%v%‘e:rrf %dargor g\gﬂ \rl]vﬂellzelirgthge saorl]vden %I'J%thsegs gr? agzeous base
solvent and an optional polar organic co-solvent.

23. A method according to claim 22 in which the reaction solvent includes a buffer
solution which maintains the preferred pH range.

24. A method according to any of claims 21 to 23 in which the linker is capable of
undergoing a specific chemical reaction with both the further hydrazide and a carrier.

25. A method according to claim 24 in which the carrier is a proteinaceous molecule.

26. The BSA-Amlinker derived carrier protein substantially as hereinbefore
described and referred to by numeral 29 in scheme 14.

27. A synthetic Le¥ — BSA conjugate substantially as hereinbefore described.

28.  The synthetic Le' — BSA conjugate substantially as hereinbefore described with
reference to attached drawing Fig 9 and referred to by numeral 30.



