WO 98/ 21 PCT/ AU9;(: &z];;md\/%THOD
AND NCMEEa%ERBEh&DS FOR USE THEREI N This i nvention rel ates tg a new cl ass

of chem cal conpounds and their use in nedicine. In particular the 5

i nvention provides novel macronol ecul es, nethods for their preparation,
phar maceuti cal fornulations thereof and their use as anti-influenza agents.
The i nvention al so pr ¥ETHSD AN | SOV

detection of all types of influenza A and B virus. 10 Background of the

I nvention Influenza A and B viruses are major causes of acute respiratory
di sease, resulting in afPEStIMRRAID-TOLFGST i oh ¢ B¢t FLASS aRAUGREPLFALL he
Uni ted Stat escéhpdenddSahdf thienzaudehds he@DcivePONSi pheciotlER| ehe
“epidem cs,_ such as _the " 8aqésh Flu*.of 1919 Thicg killeghnillions gf.

peopl e. | ¥ | ubRYERF &R RECK OFF (PRUFT BRSERUREGULEH r BFPPESUFPFngRrAT
significant nprépdrayjioandpharnatetyitat gbdymdietionsethrdapy bnflechiedrm in
el dery or debiLitaled.?0.paticahsa ¥BCALDCS #he £AOLLPHBH! ¥108! BILender ed
obsol ete by antrgenic shitt or drift, and_ consequently 1 munization Is only
about 70% ef fechpveli dipgnoeni ¢ gethedcvhbah qar bal ysefuforapgstecsdopy
regul atory auphogiii egpb8rotr eat 1BBAZA! Al ghiuBN¥arake anmantidi ne and
rimanti dine, which are 25 ineffective against influenza B, and are known to
have serildus side-effects. Many viral and bacterial infections may present
W t h synpt omspacRglaunoofhohe bDhventliofnza. The rapid identification of

respiratory viruses wou nabl e 30 %% Icians to_use the npst apprepriate
therapy early in the iI#%%E%Sn or§e§a $éY15%S%%r?§ga %JSECEPEFSQdP gnosi s

woul d al | ow deciiteonespagatdivigdiheasse vésuhtibgctisraal estimated 30-50
million infections annually in the United States alone.

15 Influenza A has been responsible for major epidemics, such
as the "Spanish Flu" of 1919 which killed millions of
people. Influenza remains a difficult disease to control,
resulting in significant morbidity, and mortality largely
due to secondary infection in eldery or debilitated

20 patients. Vaccines are continually being rendered obsolete
by antigenic shift or drift, and consequently immunization
is only about 70% effective in preventing infection. The
only drugs approved by regulatory authorities for treatment
of influenza are amantidine and rimantidine, which are

25 1ineffective against influenza B, and are known to have
serious side-effects.

Many viral and bacterial infections may present
with symptoms similar to those of influenza. The rapid
identification of respiratory viruses would enable

30 physicians to use the most appropriate therapy early in the
illness. For example, an early and accurate diagnosis
would allow decisions regarding the use of antibacterial
therapy and hospitalisation of children and the elderly.

Laboratory tests for the identification of

35 wviruses in clinical material are widely used, and a variety
of different detection methodology is available. The
textbook, "Laboratory Diagnosis of Viral Infections®,
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infection is normally self-limited, diagnosis must be rapid

if therapy is to be effective.

In addition to the cell culture methods for

15 detecting influenza, there have recently become available a
few rapid direct tests, which are specific for influenza A.
Thus, a monoclonal immunofluorescence assay (IFA) has been
reported (Spada, B. et al, J. Virol. Method, 1991 33 305)
and at least one rapid enzyme immunoassay (EIA) is

20 available (Ryan-Poirier, K.A. et al, J. Clin. Microbiol.,
1992 30 1072). A number of comparisons of these rapid
detection methods for influenza A have been reported; see
for example Leonardi, G.P. et al, J. Clin. Microbiol., 1994
32 70, who recommended that direct specimen testing be used

25 together with culture isolation, so as to permit both
identification of the virus in time to institute therapy
and infection control measures, and to monitor the
antigenic constitution of influenza strains prevalent in
the community.

30 The IFA method is reported to be labor-intensive,
and requires considerable technical expertise, with the
results often being difficult to interpret. On the other
hand, the EIA (Directigen FLU-A; Becton Dickinson
Microbiology Systems) method gave a high level of false-

35 positive results, and it has been recommended that this
assay should be used in laboratories only as an addition or
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a drift or shift in the structure of the antigenic
proteins. Influenza A is notorious for its propensity to
15 undergo such changes.

Another type of rapid assay for influenza viruses
has been described in a series of patent specifications
(see for example Liav, A. et al, PCT Patent Application No
92/12256). The method involves the use of a chromogenic

20 substrate for the influenza neuraminidase enzyme. In other
words the assay depends on visualising a dye, which is
formed when the influenza neuraminidase cleaves a special
sialic acid-dye conjugate molecule. This technique appears
to offer limited specificity, because it could not readily

25 distinguish between the presence of viral neuraminidase and
other forms of the enzyme, particularly bacterial
neuraminidase. It may also have low sensitivity because of
the relatively'slow activity of viral neuraminidase.

Influenza A and B have two major surface

30 glycoproteins, hemagglutinin (HA) and the enzyme
neuraminidase (NA), which are both essential for
infectivity. It is believed that HA is necessary for the
virus to attach to cells whereas NA is needed for release
of the virus from cell surfaces. There are typically about

35 600 trimeric HA and about 50 copies of the NA tetramer
units on the surface of each virus particle. Both HA and
NA therefore are attractive potential targets in the search
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drugs that work at either of these sites are available for clinical_use.
Using this concept of a polyvalent interaction, several

workers have reported the synthesis of macromolecules
containing two or more sialic acid derivatives which act as

15 Themagglutinin inhibitors. Although some strong HA
inhibitors have been discovered, none of these polyvalent
macromolecules has been shown to prevent influenza
infection in vivo. Recent papers by Whitesides and co-
workers (J. Amer. Chem. Soc., 1996 118 3789%-3800; J.

20 Medicinal Chem., 1995 38 4179-4190) have summarised the
various efforts which have used this approach to the design
of inhibitors of influenza hemagglutinin.

There are several known inhibitors of NA, most of
which are close analogues of neuraminic acid, the enzyme’s

25 natural substrate, such as 2-deoxy-2,3-didehydro-N-
acetylneuraminic acid (DANA) (Meindl et al, Virology, 1974
58 457-63). International Patent Application
No. WO 91/16320 describes analogs of DANA which are very
active, both in vitro and in vivo, against influenza A and

30 B neuraminidase. One of these compounds (Compound I,
designated GG167 or 4-guanidino-Neu5Ac2en) is in clinical
trial, and shows promise for the treatment of influenza
(Hayden, F. G. et al, J. Amer. Med. Assoc., 1996 275 295).
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al, J. Aner. MihinAssoCarbbdO®é 285e2%er-linked, have been described in
International Patent Application No. WO 96/26933 by Gilead
10 Sciences, Inc. and in C. Kim et al, J. Amer. Chem. Soc.,
1997 119 e81.
Several research groups have attempted to find

simpler or more potent analogues of compound (I), but
reports to date (eg. Bamford M. J., J. Chem. Soc. Perkin
15 Trans. I, 1995, 1181) indicate that any changes to the
structure of compound (I), particularly at the glycerol
side chain, are likely to reduce the neuraminidase-binding
properties. In addition, in contrast to the situation with
HA, there do not appear to be any known macromolecular or
20 polymeric inhibitors of neuraminidase. Sialic acid-
containing polymers have been described in U.S. Patent No.
5,192,661 by Roy et al and in U.S. Patent No. 5,571,836 by
Bovin et al, but these compounds were synthetic
polysialosides designed for use as antigens or as binders
25 of haemagglutinin.

Summary of the Invention

In a first aspect, the invention provides
macromolecular compounds which have attached to them one or
30 more molecules which bind to the active site of influenza
virus neuraminidase; these molecules are referred to herein

as “neuraminidase binders”. Preferably the neuraminidase
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influenza A and B. More specifically the invention
concerns macromolecules which have attached to them
neuraminic acid (sialic acid) derivatives which bind to

15 neuraminidase of influenza A or B, and which optionally
also have a functionality which allows the compounds to be
bound to a surface, or which can be used as a detectable
label.

Surprisingly, we have found that when compound

20 (I) is functionalised through the 7-position of the sialic
acid structure, it can be attached to large synthetic or
natural polymers to give complexes which inhibit influenza
A and B neuraminidase, and which can prevent or inhibit
influenza infection. Rather than destroying the influenza

25 neuraminidase-binding properties of compound (I), we find
that when multiple numbers of this and similar compounds
are linked through their 7-position by a suitable spacer to
a variety of macromolecules the average binding per sialic
acid group is not substantially reduced. Thus through the

30 binding to neuraminidase the macromolecules are tightly
bound to the virus, and possibly because of the size and
steric effects of the complexes, the infectivity of the
influenza virions is reduced. Such macromolecular
compounds can also be used to enable the detection of

35 influenza A and B virus through their ability both to bind
the influenza virus selectively and at the same time to be
bound to a surface or to a detectable linking group.
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virus neuraminidase.
In a preferred embodiment, the present invention
15 provides a compound of formula (II):

(X‘Y)n—M"(Z)m (II)

wherein X is a neuraminidase-binding 2,3-dehydro-
20 sialic acid derivative (2) which is linked at the 7-
position via a spacer group Y to a macromolecule M, and 2
is an optional extra substituent on the macromolecule.
The neuraminidase-binding moiety X is a sialic
acid derivative of formula (2)
25

(2)

30 in which the spacer Y connects to the W group, and
wherein R represents an azido group, an
unsubstituted or substituted guanidino group, or an
unsubstituted or substituted amino group;
R’ represents COCH;, COCF;, SO;CH; or SO,CFs;;
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attachment, for example when M is avidin and Y has a
terminal biotin group.

15 The second and optional substituent Z can be a
group that binds hemagglutinin, such as a 2-linked sialic
acid derivative, or a group that can act as a detectable
label, such as a biotin or fluorescent molecule, or it can
be an antibody-~binding hapten. The optional substituent 2

20 can also be an enzyme such as horseradish peroxidase (HRP)
or alkaline phosphatase (AP} which can be used to enable
detection of influenza. Alternatively, the group Z can be
a group with a terminal functionality that is suitable for
binding the macromolecule to a surface, such as NH,, SH,

25 CO.H, CHO, or CH=CH,.

In another preferred embodiment, the invention
provides neuraminidase binders of formula (IIA):

(X'-Y)p-M-(2) (IIA)
30

wherein X' is a neuraminidase-binding
cyclohexenyl derivative of formula (2a),
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neur am ni dase-bi nding noiety X is a siqlic acid derivative of fornmula (2)
25 OHHO [err] 30 in which the qu@e( Y connects to the Wgroup, and
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guani di no group, or an unsubstituyt qi substituted _amno group; 2 R
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represents QU C=O NH, OQ(C=S)NH, NH(C=0) NH C=S)NH and is attached
through the NH to group Y; mis an igtec- een 0 and 1000; and n is an
i nteger between 1 and 1,000. 5 R°NH he spacer group Y is an
optional |y substituted chain of up to 1000 ggons chosen from carbon,
nitrogen, oxygen and sul phur. The macronol ecule Mis a synthetic or natural
pol ymer, protein, antibody or enzynme of nol ecul ar wei ght

(2a)

5 which is linked through the ether side-arm,

R, R, Y, n and m are as defined above for formula
(2), and

R' and W' are lipophilic C;-C;» alkyl or alkylene
groups which are optionally substituted by one or more

10 halogen atoms or alkoxy, haloalkoxy or optionally
substituted arvl groups.

Suitable spacer groups Y include, but are not
limited to, aminoalkyl groups, {(poly)amino acids, linear
peptides, oligosaccharides and polysaccharides, '

15 polyethylene glycol units, and amino-dialkylureas, any of
which may be used alone or in combination. Typically the
spacer group Y has a terminal amino group, which is used to
form an amide or Schiffs base linkage on to the
macromolecule M.

20 Suitable substituents of the guanidino or amino
groups R include methyl, ethyl, allyl, amino, cyano or
nitro.

Suitable macromolecules M include proteins,
enzymes, antibodies, water-soluble synthetic polymers such

25 as polyacrylic acids and polyacrylamides, polysaccharides
and polyaminoacids. Macromolecules which are particularly
suitable for use in diagnostic applications include bovine
serum albumin (BSA), horseradish peroxidase (HRP), avidin
and related proteins such as streptavidin or neutravidin,

30 and immunoglobulins.

Macromolecules which are particularly suitable
for use in compounds of the invention to be used in the



10 from 10 rl.up.to 10[err]. The Y group is generally linked coval ently
to the nac%g k@@%?e M Lut Lay al so ge bound t hr ough non- cBYHAERT00771
attachnment, for exanple when Mis avidin and Y has a term nal biotin group.
15 The second and optional subgtd t-uent Z can be a group that

bi nds hemaggl utinin, such as a 2-linked sialic acid derivative, or a group

that can act axreaieieanr! ¥ anlfabehzaSyaP188e2pBiPbhBcREri HS! €86RRMhetic
nol ecul e, or it can be an anti bod -blndéggagg ten. _.The. o tlona§ substi tuent

Z 20 can al so BNz s 3EnPRIYREGFY ' pRP LY PERXLCPRRBIYEPLEN kal i ne
phosphat ase (/H@ohMﬁnﬂasoamoﬂyauidd,tpoepabterdetpclyamidés}aﬁauearafps

Al ternatively, 1€ g, _gro Wth a termna unctionglity
that is suitabf%pigg'b|n§%ﬁ§%3h§gn§c?%n§ g Pgogyghpfggg?rgaéﬂlgg NH2,
SH, 25 CIIe?r]}{HMﬁklf(whﬁgh;@HPeknPWnlhOahetﬁefepfetead$dneﬁbudtmenttothe_

| nventi on provigagrieur amcnidasenbbRAe] 8908 nf ehEVAAC (LA b[eeéleargoo%her ein
X' is a neuram nidase-bi ndi ng ¢ycl ohexenyl derivative of forrmula (2a),

WO 98/ 21243 other pharmaceutically-acceptable popymeag97/ 00771 - 9- [err]

5 which is |iohedptbfeﬂgadt@?%@éh@fdébﬁgoa?as & Hheridvedcidn

and mare as defined above for f.or ,an err] a ' re, )

l'i pophilic C[eﬁ%nwiﬁﬁﬁ%ﬁ R Z?k?reﬁé A2 k1L 220818 &Livacive
10 of formula (2) wherein:

R is guanidine, R?® is acetyl, W is the group
O(=CO)NH and the spacer Y is a chain made up of between 6
and 60 carbon, nitrogen and oxygen atoms.

The macromolecules of formula (II) are inhibitors

15 of influenza A and B neuraminidase and possess anti-
influenza activity. Thus in a second aspect of the
invention there is provided a pharmaceutical composition
for treatment of influenza A or influenza B comprising a
compound of the invention, preferably a compound of formula

20 (IT) or formula (IIA), or a pharmaceutically-acceptable
derivative thereof, together with a pharmaceutically-
acceptable carrier.

In a third aspect there is provided a method of
treatment of influenza infection in a mammal, including

25 man, comprising the step of administering an effective
amount of a compound of the invention, preferably a
compound of formula (II) or formulae (IIA) or a
pharmaceutically acceptable derivative thereof, to a mammal
in need of such treatment.

30 There is also provided in a fourth aspect the use
of a compound of the invention, preferably a compound of
formula (II) or formula (IIA) for the manufacture of a
medicament for the treatment of an influenza viral
infection.

35 The compounds of the invention may also be used
in combination with other therapeutic agents, for example
other anti-infective agents, particularly other anti-viral



groups “hbﬁ optionally substituted by one or nore 10 %ﬁﬁ.ﬁtons or
al koxy, ha ggﬁ&%xy or optionally substituted aryl groups. éﬁgta e spacer
groups Y include, but are not limted to, am noal kyl groups, (poly)amno
acids, linear peptides, oligosaccharideS§ &Hd‘polysaccharides, 15

pol yet hyl ene glycol units, and am no-di al kyl ureas, any of which may be used
al one or in cogbhinat i Bre fMypertddy tines sgpaverdes oup & hasthereaspaat ani no

group, which ﬁﬁ%g e 5gﬁg§ et he
nacronnleculeﬁﬁfﬂéggeﬁ£5ééﬁr%émbéglgf%ﬁe S s%%fﬂ%ﬁ%scéﬁ gﬁgn? I no or
ani no groups Fveetiee, rereferaklnyd cempoynd of nEormyhdol BE) nP¥ro.

Swttabl eI rraf:r@apﬁut@ﬁalt esT 'dSh@'éJ &hﬁé@é@@lcﬂlz NBsce bD@dé'aQEt; or

wat er - so synthetic s suc acry S, an
polyacrylghid §¥1$%F§§3c€% %é stQgat %¥Y§ o ¥d%r W%E?oﬁ%?%%ﬁ?es whi ch
are parti cul athgrapetabtel Ivraciseve naglemgnost i paspptutat i ansannttuileabovi ne

serum al bum nag8RE) - cO9LPELAN PN P 0L dRseo (L) 0w w% 1betatedler.

pr ot ei ns such®ds sfrép I n or av drn obu I ns
Macr onol ecul es whi ch arﬂl@amvmnmmwmtmm‘eldeﬁ meancmtlwrrp@sm@toa t he

invention to RE-HSQUoENALPEct ioN B EBIREPdSnza virus, comprlslng the step
PCT/ AU97/ 00771 - 10 - treatnent_of influenza include_polysaccharides,

e
synt het i ¢%ol 9FePEPRBERda2 FTHLEr FraReEReS b%l’y%?h‘;}@%n%ab‘liy’ﬁbws to a
pol yureas, potympbdad 60| yret ehdenpObi anhilels h8dadMBéei 60Sbind

specifically to the active site of influenza virus

—

neuraminidase.

The method of the invention is applicable to all

15 types of influenza A and influenza B.

For the detection of influenza the compounds of
the invention (II) may be attached to a surface, either by
covalent bonding or by non-specific binding. The ‘spacer
group Y should be sufficiently long that the neuraminidase

20 Dbinding units X are exposed on the surface of the
macromolecule M and accessible to a virus particle.

For the detection of influenza the method of the
invention may use selective capture with a compound of
formula (II) and thereby concentration of the wvirus,

25 followed by detection of the virus using any convenient
conventional method; the detection method need not have
inherent selectivity. For example, the binder (II) may be
attached to a support material, such as a membrane or
polymer, such that virus particles will be selectively

30 captured and concentrated when a sample is passed over or
through the support. Therefore in one preferred embodiment
of the invention, the group Z terminates in a functionality
able to bind to a surface. Many suitable functionalities
are known in the art.

35 Alternatively,.a selective detection approach may
be used; the virus particles in a sample may for example be
non-specifically captured and then exposed to a



co-pol ymers such as N-(2-hydroxy-propyl)nethacrylam de 5 (HWPA), which are
known to bwoostedsor adninistration to humans. The person BCTMUIYOYTAL ¢ he
art will be aware of other pharmaceutically-acceptable polyners. One
preferred group of conpounds of the inventign-conprises conpounds (I1), in
which X is a GGL67 derivative 10 of formula (2) wherein: R is guanidine,

R2 is acetyl, Wis th H and th

of between 6 arﬁ%lcﬁﬁn%g?%’b]ﬁalpﬁlq“rr@é@ﬁ’ é%(f eoxtbﬁgned?l&gf@nls) %'C%m(;igfd olﬁod[&d%l

of fornula (IlJeteetanhe blakels 75 ursier rfdngifiens AWFTB thedurtdis Mideer and
possess anti - % %Hﬁé‘ﬁasé‘féée’ldé’ly WIS H 15 S8fRh %féiﬁ%ﬁlaafb% idiveidd on

there is provi armaceut i cal composition for tre {Ent of |an uenza A

or influenza Bs‘ééﬁﬁia?s"?ﬁgt%? COFPURRTL AR | shtdshe ®rahst &

Cﬁﬁpound ofs fFtHHhadQQec%$d|%fiﬁgfdﬁyn&dﬁﬁéﬂﬁ%nt(MEEhod For some

phar maceut i cal | acceta e derivative thereo ether wit

phar maceut i cal # ét EE?: Bt 2670 riertS 15PY T q:%pecqc erﬂ;e |ass‘-’1m S ded a
met hod of treain‘eotaotonfliﬂxerkrmaea,nfm | rangl & fmﬁm ,Onf rﬁ:llﬁdingIQEa man,
conprising the glen.of agp nist I‘Bé] f Sn&OmaUN o Hf

t he i nvention, pre?erabl a co oun {%rrru 1) or forrrul ae. (11A) or a
phar maceut i cal F¥ampiept Bhe esafap %moéoq rﬁ%‘-élﬁn ded or meReFeleCHeeRLYdf such

t][eat ment . 1038 captured on dbed efiﬁté‘ﬂ's&rliilf@\/éld%pgﬁbﬁt friet ¢ @B pesiid tdieerlise

formi a (11A) FEPOPRE Fanbraciivel 678 TR e ABrbTes - the treatnent of an

i nfluenza viral infectiomm &@fother alternatihe camErmdhefidhent inremayon

may al so be usege a combination of selective capture and selective
detection to provide a simple and sensitive two-stage

15 method of detecting influenza virus. This makes use of the
fact that influenza virus particles typically have about
one hundred neuraminidase molecules spread over their
spherical surface (White, D.0., Curr. Top. Microbiol.
Immunol., 1974 63 1-48), and can therefore attach to more

20 than one binder at the same time.

Thus, a neuraminidase binder compound (II) may be

attached to a support, for example as a narrow band across
a length of porous membrane. The test sample is then
applied at the other end of the membrane and allowed to

25 flow across the band of bound compound. Any influenza
virus particles in the test sample will be trapped by the
membrane-bound compound (II) and thus retained in the
narrow band. In the second stage of the test, a detectable
label attached to another neuraminidase binder (II) is

30 allowed to flow through the membrane across the band of
bound influenza virus particles. The presence of influenza
virus is then shown by an observable change in the membrane
at the site of the bound compound. It is contemplated that
the method and compounds of the invention are suitable for

35 use with the Biostar Optical Immunoassay (OAI) platform,
which is described inter alia in US Patent No. 5418135 by
Miller et al. '



in conbi nyfd ehwist h other therapeutic agents, for exanple s&RRiyg7/00771
anti-infective agents, particularly other anti-viral WO 98/ 21243

PCT/ AU97/ 00771 - 11 - agents. The inventiog thus provides in a further
aspect a pharmaceutical conposition conpri ?n@ a conpound of the invention,
pr.eferably a conmpound of formula (I1) or fornmula (I1A) or a

phar maceuti cal | y accept #hVerwvallerge Butbeiry ofi seithbleofetegetlon syistiemsne

or nore furthers HARhaPel G |ar@actide Saare Il RAM-seHeda1 &M, - Vi ral
agent, together wth a pharnmaceutically-accCept.able carrier. The invention
al so provi des §HPENS HYSRPFe U At H&Fstﬁrad’étsg’ctg%ﬁ’ﬁ“ﬁiaisrﬁ [Uerddading,
conpri si ng t hgrdsphadbthsd, eXnasditoh st enes peticad miinedderesai d virus
to a conmpound of the invention which,is | e ta _bind seriecifi ally to the
active sit8 ofS¥HFenP '?iéa%é{ﬁc"a‘%ﬁ HAHEECHNE 10T 57% he i nvention

i s applicabl e dgghbt irddt igpesy sifensnf | Udnzis Acntenpifdteshidal. dorlgidal

detection of i e Wl%&ﬁ: i | ] tt d
to a surface, déklﬁfcﬁ_eérg%%/é&ggh\’/% ent bo ﬁnég}% be&@agm‘%&etgﬁd{%,c@ngﬁn% }%ﬁte.éﬁ
spacer group Ya&HotFWlaels FInegrRnty 4%@‘1@%&3 thfPsHeur &N BB 20 ‘
bi ndi ng units orPGuEPOSEL I ieeriiidrachdfeih e HB Gyl a1l andi s

of the | niant IR HERASLEN RFLOH L AR S RATT o ‘GOl Tl (11)
and thereby caresdyréttert odn tdie inflissn2b. fTHe cieid Ind getresxn o lof t he
ViTus using an¥e§§Tﬂ§n$§”gble to select a suitable detection system and

to optimise conditions for detection, using normal trial

and error experimentation.

15 The compounds of the invention of formula (II)

and their pharmaceutically acceptable salts and derivatives

may be prepared by various methods which include those

described below. The methods of preparation outlined below

form another aspect of the invention.

20
Detailed Description of the Invention
The invention will now be described in detail by
way of reference only to the following non-limiting
examples.
25 Examples of compounds of the invention include

those of Formula (3) in which M is a protein, as listed in
Table 1 below.

30

(3)



convéentional nethod; the detection nethod need not have inherent

sel ectivi t WO 248xanpl e, the binder (11) may be attached tFRETAEIIPGH
material, such as a nenbrane or polynmer, such that virus particles will be
sel ectively 30 captured and concentrated Mhen a sanple is passed over or

t hrough the support. Therefore in one preferred enbodi nent of the
invention, the group Z termnates in a functionality able to bind to a
surface. Many suitable functionalities are known in the art. 35
Alternatively, a selective detection approach may be used; the virus
particles in a sanple may for exanpl e be non-specifically captured and then

exposed to a W%%98/21243
PCT/ AQ7/ 00771 - - macronol ecul ar neur am phi dase binder (11) which
i ncl udes a detectable | abel Z, under conditipns such that the binder
attaches selectiyey topthe influenza neurany ni dase on the surface of the
viral particle. [[iHe|&tdctlable'l abel' i5 3 then detected using any
conveni ent nethofl. Fqor sone detection systeng, it is convenient to focus
the sanple into p cprifi ged area, for exanplel a spot or a line on a surface.
This may be achi pvefl thyha variety of nethods] for exanple, the sanple nmay
be suspended or h@?_é%IGCtively 10 capturedfon to a filter or other
support materi al grmgtﬁen exposed to the | apell ed binder as above. In
another alternat|\e|appgct the invention may| use a conbination of selective
capture and sel eptj yesdgtection to provide aj sinple and sensitive two-stage
15 nmethod of defegtihgyinfluenza virus. Thls makes use of the
(’?}EEII(II!!I
o o ™~ N N < O
El ™ W W & Mm O <P 4 N N
= | = & 58 %
- Lo T o T o B o |
o =
—f ) Q Y ¢ o Q
g |8 5 55 5 5§
& |2ldsd5eetEs
alm oo MMM @ oM M M M
o O O
¢ R R o
CHCEC <
8§88 3
h iR o]
o O O [S)
:%Ug:IOOOg
. 55588848 ¢
B 83335335 2
sEEE8E88¢8 38
mo foy
££8888888%
Q O M mm s - T
S EEEEEEEEq
Z.,,%.Ji‘i‘,‘i‘,‘i’,‘:;i’:i‘ﬁ
£ £8888888 8
~ - 0 0 O 0 0 © 0 &
w19 8 22828 82 0 0 8
VI3 3 3 S S DS D S A
ElEEEEEEEEE 8
T
o
3
o
g
OO0l @ 2 U T 0 W O O A -m
DEZI m e 0 m M ™m <o ;o m ™




fact that jnfluenza virus particles typically have about o

neur am ni dg?egsﬁg?"écul es spread over their spherical surfacgﬁf%ﬂ%@qﬂ (O
Curr. Top. Mcrobiol. Immnol., 1974 63 1- %g and can therefore attach to
more 20 than one binder at the same tine. “Thus, a neuramni ni dase bi nder
conpound (I1) may be attached to a support, for exanple as a narrow band -
across a length of poroudunsmr eanampliles tafstcamminls of Here appyérdien t he
other end of thg-IRALr BASsANGE A b AMEEh t P4 P5in fdﬁ?i’\éﬁ%ofé xf_ﬂi'é’ Q@Bée% bound

conmpound. Any influenza virus particles in the test sa be trapped
by the menbrandVheiRd FRHPRBURANTIIY2EERE bhURIRES a‘Flh%dg??luTt’h% 'ﬁar?’éql phee.
In the second Ra8geovhléhely esttachslet ELgaide 2 adel 1péteghed Tebagorher
neuram ni d g gder (I1) is 30 allowed to flow through the nenbrane
across the band®0P¥bound i nfluenza virus particles. The presence of

i nfluenza virus is then shown by an observabl e change in the nmenbrane at
the site of the bouynd conpound. It ispcontenpl ated—-that the nethod and
conpounds of the irnvention afe suitabke for 35 wuse/with the Biostar
Optical |rmunoassa et s déscriped TheWidia4dm US
Pat ent No. 5418135 |by WD 98/ 21243

PCT/ AUQ7/ 00771 - 13 - A ver bbqu e detection systens is
known in the art, flor exa avi din] pnzym c systens such as
hor ser adi sh peroxi dase or al kal i nephosphatase, fluprrescence systens,

chem | um nescence systens, &B1ANGIG3AIC gol d, radi oaptive | abels and

(4)
10



PR P

R AN ket o i A AT ok 1 h = s in s e ey

agglutination systens. It is contenplated that colloidal gold coated with a
compound oYa&¥&1vention (11) will be a particularly convdGTed97@8t7éct abl e
| abel. Simlarly, conpounds of the invention wherein the nacronolecule Mis
10 horseradi sh peroxi dase are expected tolbe ideal for the ready detection’
of influenza. The skilled person will readily be able to select a suitable
detection systemand to optim se conditions for detection, using normal
trial and error experinmentation. 15 The conpounds of the
invention of formula (11) and their pharnaceutically acceptable salts and
derivatives may be prepared by various nethods which include those

descri bed bel ow. Thie thods of préparation outlined bel ow form anot her
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- 15 - Fur}phe npl es of conpounds of the invention incl ?ﬁﬁﬁ f
Formula (4 Jr?’z&ﬁ“?ch Mis the protein avidin, which non- CO\Lgfréjrk] y Z)‘llqnds
the group X-Y, and also has covalently att il;}hgd ligands Z as listed in
Table 2 5 below. [err] 10 WO 98/ 21243

PCT/ AU97/ 00771 - 16 - [err] WO 98/ 21243

PCT/ AU97/ 00771 - 17 - Furuihdrer eamipdssofofc argummusisofofi Hdie veranitoren nin

which Mis a sypthgtics goayggfﬁtw_cia 1hese flc R RodS)o ASESHRN DEd pW

in Table 3, wherein the substjtuents onthe S|aI|c acid group (2) are
Rlerr] = Ac, RS §hawPdPREOWUMR Wakle ooreresh rihe cSubStiuaptd 2o the
PCT/ AU9710077151a1$c at€drdroup (2) are R?> = Ac, R ° guanidine and W is

S OCONH.
- H H
-—-CH2——(|)— cnz——cu c,:
co C|>°
I NH-Z
@)~ m
i y— NH| n

(5)

10
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WD 98/ 21243 PCT/ AU97/ 00771 - 19 -
Furt her ex¥@BB8248f conpounds of the invention in which M PETAWET AN
backbone (Mbl ecul ar wei ght 500, 000) include those represented by formula
(6) as shown below in Table 4, wherein thel&ubstituents on the
neur am ni dase 5 binding group (2) are Rlerr] = Ac, R = guanidine and Wis
OCONH. The integers n, mand p in the formula (6) give the percentage of
the glucose units in the dextran backbone which are substituted by the
particular groups, ie when n, mand p do not add up to 100 the remaining
dextran backbone 10 is nade up of unsubstituted glucose units. It should
al so be renenbered that there are three possible points of attachnent for

the various |igands—bound to each unit of the dextran backbone. [err] 20
WO 98/ 21243
PCT/ A7/ 00771 - 20 gl [ierr], WD 98/212434 | n o = « . .
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i ncl ude t whi ch the macronolecule Mis a dextran or jc acid
backbone, Qﬁi%“&%@reln the substituents on the sialic acid Sggd%g?@%$gre
R2=Ac, R=guani dine and 5 WOCONH, and wherein the extra substituent Z is
for exanple a benzyl group, a biotin nole e or a fluorescein- containing
group. It will be appreciated by those skilled in the art that reference
herein to treatnent extEndthep éRampieshygkazpspasndel bfatheoinwentient aent
of establishegniBhofd 13Na BbxEYaR! pikplhealiBikcliaR GEaLAR! ¥ J0MFRCEd

before or at the_tine i nfection an contin vVIiTus is_no |onger
present in théPFe¥per &P@ﬁ? rerEesepkegekyr 4PraNud @i 481 8Sd85ewsr belewnpdund

of ]Ehe Ib Invent 'I?ﬁw lal, ﬂvﬁefraenl ﬁthgubéﬁ}ﬁﬁu/@htg égt chleoﬁem&/aléﬁ/rﬁ@a,se
preferably_in range o 0 ny uita is given
1-4 tines alpﬁn ch ga%fBFeB da@g g% ?H?%t&f%ﬁ agéglred dose
may be given OﬂONHS|nghe dnsegems as duande@ dnseheaﬁo%ﬂulaprOp@L&bethe
ey o ekl baPgEs L h Ibecl A dse 185 che! BESARM nd_of

t he |nvent|on € raw genera y pre erabl e

to present thé’hééih p&e sybediisntedsby pher paCEiCUdalr SG‘IOWISat iden whe® nthe

invention thug BhEVideR aoﬁhaaeiaaguwcqlo of @hu lr%ma%la@mbb@r% FRATRDHRES

of fornﬁﬁf (1) or _an acc pt abl rivative thereaof, ther with
2 i o

or, d
one or ph&Er FREEuLPC &) Vn§B§§§P§HF ﬁﬁc€§§ ERdtsror Tind GAsel y,
ot her therapehbl@em@ﬁb@teﬂrahhylahbm@ agent&re&opo@h&bﬁ&cgwwnﬁﬁ of
formul ations i_nclu t f or al as or to i cal, adm ni strat.ion or in
a forn1SU|tabF5% %ﬁeﬁﬁa %flgke vaFﬁgﬁffﬁ&PF 8“9% rggﬁ' éFHFy Fract
The fornul ati ¢he dextramebackbponepri ate, be convenlently

CHo CH,
H H O H
OH OH H
OH H o) OH 0 O
l
/ v
(2)—Y—NH
15 m p

(6)

20



presented_in discrete dosage units and may be prepared by 35 any of the

met hods

in the art of pharnmacy.

I n general the RSHAEOMWI7Iof t he

invention may be administered in the formof a solution or a suspension or

WD 98/ 21243

-2

0 -

PCT/ AU97/ 00771 - 22 - as

a dry powder. For admnistration to the respiratory tract according to the
nmet hod of invention the neuram nidase inhibitors may be adm ni stered by any
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the respiratory tr
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Adninistrﬁhiﬁﬁﬁ%ghthe respiratory tract may also be 25 achtgéggggm)gpans of

an aeroso tion in which the conpound is provided i essuri sed
pack with a suitable propellant such as a_chlorofl uorcarbon (CFC) or other
suitable gas. Alternatively the conpoundsz&ay be provided in 30 the form of
a .dry powder, for exanple a powder m x of the conpound in a suitable base
such as | actose, st ar chfustlaec hexkonm et | vie scamsbynod sy vo fhyd hpsy rimotendi xun

Consequent | y iﬁ?lﬂﬁ&”@?g%‘égﬁ which ?ﬁ‘é x’n%'c}&ﬁ 12581 e GRViLYa é&c%ra%

formul ations 1n eresprratory trac
i ncl udi ng |ntpahﬁéarYibﬁnﬁFaﬁlb@@kb©h@:c@m@duhﬂr@lnlt@%n%¢h$¢yt%%W@saO%nalI

particle sizeghfogigxanaphei@f gtbsp (2WaE8/RI243, guanldlne and
PCT/ AQ7/ Q0771 - 23 - mcrons or |ess. . Such particle size may

be obtai ned b§=HEINE- kﬁﬁanwpﬁr?h% the . %¥hER cBHRBbhbuchE %h%s QENEXTHPLE e
prepared in saveeakyit ggesp, thcbiotth malécgkeesal hyfbeongstdensd synthesis
of a neuraninigage=§ Hg goalallc acid derivative of fornmula X-Y, wherein X
and Y are as 4§ Rethods for the synthesis of sialic acid
derivatives (2) with suIta%iblfhmcdpmwﬁ¢1QWE®lbyhéhdsep@&lll@dl£n6$he

described in §£tttﬁQtP§E BEeﬁEQ'h&f&iH 0 68Z§eéd apd in
i &7 AESRED tds

| nt ernati onal Pat ent I cation P es of suitable
sialic acdid dEFPQEYﬂ?§éSXa$ H?élsﬁémhobéhémFFﬁa¢§SPE Sf ﬁﬁ%@%ihsbﬁ@ groups

R2, R and Waigftbeisubsbirt ggRpeoms . Morebitens desprebedaBbPVeommenced
before or at the time of infection and continued until
virus 1s no longer present in the respiratory tract. In
general a suitable dose of a compound of the invention will

15 Dbe in the range of 0.1 to 100 mg/Kg/day., preferably in the
range of 0.2 to 20 mg/Kg/day.

Suitably treatment is given 1-4 times daily and
continued for 3-7 days post infection. The desired dose
may be given in a single dose, or as divided doses at

20 appropriate intervals.

While it is possible that, for use as a therapy,
a compound of the invention may be given as the raw
chemical, it is generally preferable to present the active

- ingredient as a pharmaceutical formulation.

25 The invention thus provides a pharmaceutical formulation
comprising compounds of formula (II) or an acceptable salt
or derivative thereof, together with one or more
pharmaceutically acceptable carriers therefor and,
optionally, other therapeutic and/or prophylactic agents.

30 Pharmaceutical formulations include those for oral, nasal
or topical administration or in a form suitable for
inhalation or insufflation into the respiratory tract. The
formulations may, where appropriate, be conveniently
presented in discrete dosage units and may be prepared by

35 any of the methods well known in the art of pharmacy.

In general the compounds of the invention may be
administered in the form of a solution or a suspension or



. WD 98/ 21243

" PCT/ AU97/ OOWDD8R1223 - [err] WD 98/ 21243 PCT/AU97/00771

i PCT/ AU97/ 00771 - 25 - The second part of the preparation of the conpounds
"of the invention involves attachnment of the2Redram nidase-binding units X-Y
i to the macronol ecule M For coval ent attachnent of units X-Y to

 macronol ecul es M of &2 PERISEN tﬁ&@bﬁ&ﬁ%i%&egéﬁﬂ P G qeéaeaifaa!as&e

carried out using standard_cross-coupling nmethods which are well known (eg.

S.S. Wng, "Chetragt y2efortineit ddif Mpinash efdyeiislan Misg” CRC Press,
I1991;h GT. He][ rf@é\s@ahmir'_iﬁh@@@nimgﬁd‘ i&oﬁ@mwtw;("age@ﬁdﬁﬁ' ' b'esrelaé a86,ani9%YF) thk0

n the case of synthetic polynmer the units X-Y .my .be a to a
pref or ned pol yrfg‘%/élrb%‘g%b%wg %W%#%%O%i%%'%%tlﬂa?é% %’%b?iqﬁ uents. For
exanpl e, if 5gr cafrihheisrat ien nimadlhamespifnaicinonatadty. it may be reacted
wi th activated ester subsdi+ rs :Bac
Alternatively, units X- Ysévé]t‘#%a%tr%u%[héﬁlsgg o%%r%e)grr%tsgﬁqg‘ ?&%&%atll]}g/mb,e such as
a terminal ol efaaueeys bangof greexamril @ ipxgrsredc bf xomr ovaio? ) rAsk9nRe dmiwat er

i another ol efin, ;48 gepryal 815PecdBGF HE AU e RACkRMNPanSeeE o iR € R
Roy, Trends in <—%EI ycosci ence a%%cG ycotéﬁgrboollog ,, 1996 8 79- 20 99; N. V.

Bovin and H.J. SEBRRCl. CRESRY ehe yefje glycols such as peg

10 400). Such solutions or suspensions may additionally
contain other excipients for example preservatives (such as
benzalkonium chloride), solubilising agents/surfactants
such as polysorbates (eg Tween 80), buffering agents,
isotonically-adjusting agents (for example sodium

15 chloride), absorption enhancers and viscosity enhancers.
Suspensions may additionally contain suspending agents (for
example microcrystalline cellulose, carboxymethyl cellulose
sodium) .

Solutions or suspensions are applied to the nasal

20 cavity by conventional means, for example with a dropper,
pipette or spray. The formulations may be provided in
single or multiple dose form. A spray may be achieved for
example by means of a metering atomising spray pump.
Administration to the respiratory tract may also be

25 achieved by means of an aerosol formulation in which the
compound is provided in a pressurised pack with a suitable
propellant such as a chlorofluorcarbon (CFC) or other
suitable gas. |

Alternatively the compounds may be provided in

30 the form of a dry powder, for example a powder mix of the
compound in a suitable base such as lactose, starch, starch
derivatives and polyvinylpyrrolidine. Consequently the
powder will form a gel in the nasal cavity. In formulations
intended for administration to the respiratory tract,

35 including intranasal formulations, the compound will
generally have a small particle size, for example of the



Exanple 1 Preparation of a GGL67-Bovi ne SerunlAlbunln

conj ugat e“(%%s/ni‘? (a) Preparation of 5-acetam do- 7PFE‘AU€€°°77I

ami nocapr oyl ) am nohexyl ) - car banoyl oxy- 4- guani di no- 2, 3, 4, 5-

t et radeoxy- D- gl ycer o- D- gal act o- non- 2- enopﬁ@aﬁbsonlc acid (2b)

(7- (6- Ami nocapr oyl ) am no- hexyl car banoyl oxy- GG167)

6- (t - But yl oxyoadkengpfafi mbreapsobe hesd. (3dudh, a3Partildléesttaohpynas

di ssolved in i e of o} er (100 [err]l), N-nethyl

nmor phol i ne (48fg%§fgg Bg T%%g%ngﬁy&é P¥%%t%@% amne (21 [err]l, 147
[err]nol)). The sol utiBhevweeneourds o6 tna[namv@@ltamdammremmdyin

chi of of o Tt ek 3arher shaed§1che! FLUBL) pUpE géfieda1Thonathy! LAy vas stirred

for 12 m nutes. hyl _5-acetam do-7- - am nohexy

car baroy| oxy- ﬁyﬁﬁgﬁﬁaﬁn8f8aQnﬁBHBEéPb€ﬂ§P6P6§91QQBSHa$1C acid derlvatlve

t et ; adeo;<y D gIEyﬁelf:mulDagE]Ic-iECtWhQﬁéiﬁ Enaﬁgr an@ﬁ@?abedeflﬂ\ai9gbai&84l3)

PCT/ ALO7/ 00771 - - u cetl.c acl 7 re]no was
di ssolved in water/acet %h?§$ ) %?? %%ﬁﬁ%ﬁ%}%g ?r?g?%§$a hé (40 [err]l,
287 [err]nDI)deThvsthssc(ébluLtbnsumtabbelédntblﬁﬁalmtﬁ:andthdd@d as a
single portiopobeciBe BEEVhEUS iEaA! LANaL Kl Uhepallie SAgbXiLLe ugs al | oved
to warmto roomtenperature and stirred for Vents were

r enoved GﬁherNPedaggézﬁﬁeésuﬁéd 1neI§Faaéap¢©aaétPahgntaknnlmgathon No.
met hanol / wat epciatio74o0hdoand then triethylamne (1 m) was added. This
solution 10 was stirred ove nlghé under rgon The fglvents wer e reaned

on a rotary evaporator FFFRHESr@ |ﬁ%%t$% e {F33b1GeR°TH ARFHEAbVaRE-Y
adsor bed on tarei shoangbklédk. bg) Table 5, wherein the groups R2, R and W

are the substituents on moiety X as described above.



Chromat ography on silica gel (10 g), eluting wth ethyl

acet at e/i%@?%b‘&%l/water (100/ 75/ 25) gave the product (53PCHAURH0077L;
[err]mol, 84% . [err]Hn.mr. (CDerr]OD, 200 MHz) [err] 5.67 (d, J 2.6
Hz, 1H); 5.03 (m 1H); 4.62 (m 1H; 4.492¢m 1H; 4.23 (m 1H; 4.12 (m
1H; 3.77 (m 1H; 3.62 (m 1H; 3.12 (m 6H ; 2.22 (t, J 20 8Hz, 2H);
2.0 (s, 3H; 1.5 (m 23H). The t-Boc protected sugar was dissolved in ethyl
acet ate/tol uene and evaporated to dryness. The nmaterial was dissolved in

trifluoroacetic acid (3m) and stirred at 25 roomtenperature under argon
for 1 hour. The dol yent was renoved ynder reduced pressure, and residual
trifluoroacetic adidjwas renmpved, by cg-evaporation first with
di chl oronet hane, tlhep 3 portionsi of wdter/ methanol. The sanple was then
di ssolved in water|, {iltered and® 30 llyophilised to give the product (141
my, 152 [err]nmol) |las{the tris TREA salt|. Mass spectrum (FAB): 588 (Mt1l) 35
IHn.mr. (CDerr]jOD] 300 ) kerr] 8.92 (d, J 2.6 Hz, 1H); 5.01 (m 1H);
4.60 (dd, J 10, 3|Hz{ 1H); &.44&dd, 9, 3 Hz, 1H); 4.23 (m 1H) ; 4.05 (m,
1H); 3.67 (dd, 13, 4}Hz, 1H); 3752 2Z|WD 98/21243
PCT/ AU97/ 00771 - 237 (dd, %13, & Hz, HlH; 3.16 (m 5H); 2.96 (t, 8Hz, 2H);
2.25 (t, 8Hz , 2H); 2.00 ( 3% 1. &21.3 (m 14H). (b) Preparati on
of the conjugate bhetyween thke 67 5%Uerivative (2b) and Bovine serum
al bum n- (6- am nocapr pyl bigin)f—Bfrdlein coupling buffer: 0.1N
NaHOO err]/0.2MNga | £ 2 g B 5 Q
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Di al ysi s . 20mMv KH2PO4/ 0.15 M NaCl, pH 6.5 10

BSA-{capr%Léz*l&ﬁ n[err] (3 ng, 43 nnol, Pierce) was di ssBFTAP TR e
coupling buffer (7.5mM) and stirred gently for 30 mnutes. Bi s- (N- hydroxy
sul f osucci ni m de) suberate (12 ny, 15 21 %%r?]nnl Pierce) was dissolved in
coupling buffer (1m) and added directly to a ba5|c sol uti on of conpound
(2b) from Exanple 1(a) The.seagnd2oaferofnohé pPrepauptiong b6ftbhe (1.5m).

The reaction waspalih@wedrt enst khvEREidnS 1H¥899@§ aIEScﬁ§éntbb@tk gsolutlon
was t hen added dropw se to the derivatised- solution and the

m xture was IEPPrP5n§ﬂﬂPS&beBQHPEeHﬁéFétﬁr@ F@rthSmﬁGHP§°1¢ﬁ§1§oMut|on

was |yophiliseadr &b$%?FhFdatﬂaW%h§ﬁt(SfOug%iR$§dY?ta|Mﬁ@éoﬁgib&%?eglﬁ|b§'S
buf f 3 in cut o m _xt ur.e was
I;opﬁrlfsed Pa?gﬁtﬁg | y%%?e& gh@ ggﬁP? Bt 88§§F%%&Yoﬁe CBB16% 0l urm
(Phar maci a), ph@nuby@phstasddrdocgoss chapbmndumEtbad; wRibhngyre Weal
estimation of hg%nsqggg @ngorwghgtlo? ?ﬁg¥%63fu %5§egﬁrcghgg§€@lggl ¢ Ie)

was based upon a colorfinetric as uani di ne "group aguchi
Reaction, seeCtggs-Jinkiam” CB§58rs§8151291 G.PO Hermanpssn,

PCT/AU97/0077&810%%n3u§é@€pb@cﬂn1 ues”Pﬁéﬁééﬁﬁboﬁr@EsBoiggg)SerU”][err]
gl obul i n- ( 6- an1nocapro¥8 ﬁbOtln ert] - (GGL67- 7-car bamai e-
c

1, 6- di anmibhexane- 6- ani Bof2secPh %%?H%eghﬁe?P&YQEFE'aﬁhBeYPéFF]x(%b) 5
Bovi ne [err] ghgbblel mddaddnye 20peeBbrmSigpa)lyi@s backbone which has

suitable activated substituents. For example, if group Y
has a terminal amino functionality it may be reacted with
activated ester substituents on a polyacrylate backbone.

15 Alternatively, units X-Y with a suitable polymerisable
substituent, such as a terminal olefin may be polymerised
or preferably co-polymerised with another olefin, to
generate the macromolecular backbone. See for example R.
Roy, Trends in Glycoscience and Glycotechnology, 1996 8 79-

20 99; N.V. Bovin and H.J. Gabius, Chem. Soc. Reviews., 1995

413)
Example 1 Preparation of a GGl67-Bovine Serum
Albumin-Biotin conjugate (3a)
25 (a) Preparation of S-acetamido-7-(6'-(6"-

aminocaproyl)aminohexyl)—carbamoyloxy—4-guanidino—2,3,4,5-
tetradeoxy-D-glycero-D-galacto-non-2-enopyranosonic acid
(2b) (7-(6-Aminocaproyl)amino-hexylcarbamoyloxy-GG167)
6- (t-Butyloxycarbonylamino)caproic acid (34 mg,
30 147 umol) was dissolved in a mixture of acetone (2.5 ml),
water (100 pl), N-methyl morpholine (4 pl, 36 pmol) and
triethyl amine (21 ul, 147 umol)). The solution was cooled
to -12°C, and then isobutyl chloroformate (21 Ml, 161 pmol)
was added. The solution was stirred for 12 minutes.
35 Methyl 5-acetamido-7-(6'-aminohexyl) -
carbamoyloxy-4-guanidino-8, 9-monocarbonyldioxy-2,3,4,5-
tetradeoxy-D-glycero-D-galacto-non-2-enopyranosonate



di ssolved in coupling buffer (1 m) and stirred for 30 m nutes. N Hydroxy
sul f osucciWiQ@ A%/202#3 N- Bi ot i nyl - 6- am nocaproate (1.8 niM 280PLEAUST/O07GL 5
[err]mol) in coupling buffer 10 was added to the protein solution, and the
reaction was stirred at roomtenperature &gr -1 hour. The reaction m xture
was then diluted to 7.5m wth coupling buffer and reacted with

bi s(N- hydr oxy mﬁm&am@y&la t@rgg%%ﬁh%ﬁa%w ébl@gdl§n

di am nohexane- 6- am nocaproi c aC| canpl e above

condi tions i dM% e 29 B&nih el'l(zo)ml)TH@"ﬁaé{nd-n@f Y YI iagrangy - (0ol i n
conj ugat e (3b)za/vas;uﬂ335)n:g THis bl &sclution wald eRldd ¢ @Pct BaaCanibgat e

3f between Conpound 2c¢_.and rser adi Per oxi.dase (HRP und 2c S
coupl ed to HRgP%o I SW iy~ tHE ate P P z%fﬁtéo&% . the

met hodol og§ ( SEixtfwre 3das eadalmpmﬁ .ol .wehiar rnen swom "thingeors tugad eante cuiirgeds”
Academ ¢ Presss,, 1996, 474 to give conpound 3f. HRP (type IV-A Signma
Al drich P-6782, 5 ng, 114 nnol) was dissolved in sodi um acet at e/ sodi um

chloride buffer (5 mv 158ensoiygnt ss wegeo reaoved) undey Tigdsicgsls PAESSUIe0

freshly prepargg melmén dwtatv@aswaﬁérpm;{ 88 mMduHhRAdWRSAC etatie/ yodi um
and the reaction was allowed to stand

chl oride buffer er.r
in the dark atmlr)oc?rﬁl ey att’{}reetrfng'?a’éﬁlem . TiHe Was AR dvas BHroflddi&phed
on a PD- 1D0colwam stFharerhoieeBiigtlac hindsaphkadmn .G e pod-veifrs edtid | br at ed

Wi th sodi um aGelalfed il &f AW RHhieodthd N5 e MElq 05, 4d ceze dried.
dissolved in methanol and adsorbed on to silica gel (1.5g).
Chromatography on silica gel (10 g), eluting with ethyl
acetate/isopropanol/water (100/75/25) gave the product (53

15 mg, 77 pmol, 84%).

'H n.m.r. (CD;OD, 200 MHz) & 5.67 (d, J 2.6 Hz, 1H); 5.03

(m, 1H); 4.62 (m, 1H); 4.49 (m, 1H); 4.23 (m, 1H); 4.12 (m,

1H); 3.77 (m, 1H); 3.62 (m, 1H); 3.12 (m, 6H) ; 2.22 (t, J
20 8Hz, 2H); 2.0 (s, 3H); 1.5 (m, 23H).

The t-Boc protected sugar was dissolved in ethyl
acetate/toluene and evaporated to dryness. The material
was dissolved in trifluorocacetic acid (3ml) and stirred at

25 room temperature under argon for 1 hour. The solvent was
removed under reduced pressure, and residual
trifluoroacetic acid was removed by co-evaporation first
with dichloromethane, then 3 portions of water/methanol.
The sample was then dissolved in water, filtered and

30 lyophilised to give the product (141 mg, 152 pmol) as the
tris TFA salt.

Mass spectrum (FAB): 588 (M+1)
35 'H n.m.r. (CD;OD, 300 MHz) & 5.92 (d, J 2.6 Hz, 1H); 5.01

(m, 1H); 4.60 (a4, J 10, 3 Hz, 1H); 4.44 (4d, 9, 3 Hz, 1H);
4.23 (m, 1H) ; 4.05 (m , 1H); 3.67 (dd, 13, 4 Hz, 1H); 3.52



The oxi di z&¢ W*4as di ssol ved in sodi um carbonate buffer

m ) containing conmpound 2c (3.9 ng, 3.75 [err]nol) at 4[err]C and the
reaction was left to stand overnight at #4[37r}C. A solution of sodiumb5
cyanobor ohydride (5Min 1IN NaOH, 10 [err]l, 50 [err]nol) was added and the
reaction al |l ondddt, o1staffdHavelH) ghB .a6 4fer 6HC; 2.6l uti,o8Hef, euhanal.asi ne
(1M pH 9.5, 5 [er I R I a n h acti nalhwmdto
stand at room Seﬁpe?{]aztdre ng éo"rﬁ‘% bgﬂgr‘e%cﬂrgrrgt oglr’a%ﬁgf on a PD-10
colum, pre- 10 equilibrat ed with distilled water. The eluent was freeze
dried to give tm HRP- coppayagag g0l OBE UgRLCcB Q%ebEEm&@np%@eém@faW' e
4 Pre ar tign of Protein 67 Conj ugat es g 3d
and 3g- 3j &é’a§6"93d2§r)nda§§l §PV9v§PeSBF@B‘aPéH’“B&}ncdéplam%@oFﬁ@mYl
appropriate pr (btxeltrimongth ei ther compound 2c or 2g using bi s(N-hydroxy

sul fosucci ni m de)suberate and following a simlar procedure to that
described in Exanple 20 1, Part (b). Exanple 5 Preparation of a

bi oti nyl at ed c@rgtein 4pupdéngebniferdi @.aNdNaHCGAT- BMoNa@lconj ugate (a)
Preparati on of RaAcelaiieely( & 208ir Kfo, @19  Nacl, pH 6.5

bi ot i nyl ani nocaproyl)-triam nocapr oyl am nohex

car bamoy! oxy- 4- guani di no- 2, 3, 4, 5- t et r adeoxy- D-glycero D

gal act o- non- 2- enopyr anosg@mc(@@Féoﬁzzehwwnw(3 &flg OUL3 UsthdD, BeLe PO agd £d
tetra(6-am noc%dr 0i q.29 ol |

I mI t hod to that descrl bed
in Exanpl e 1. Y dcRIP3 R, b@ﬁ%&ﬁS( Fgﬁﬁnpfdw§§¥ﬁ & 980G v

a for 30 minutes.

WD 98/ 21243, _ PCT/ AU9768,§, M{J;.BWSPS L

Bis- (N-hydroxy sulfosuccinimide)suberate (12 mg,
15 21 pmol, Pierce) was dissolved in coupling buffer (1lml) and
added directly to a basic solution of compound (2b) from
Example 1(a) (19.5 mg, 21 pmol) in coupling buffer (1.5ml).
The reaction was allowed to stir for 7.5 minutes. The BSA-
biotin solution was then added dropwise to the derivatised-
20 GGl1l67 solution and the mixture was left to stir at room
temperature for 1.5 hours. The solution was lyophilised,
dissolved in water (3.0 ml) and dialysed against dialysis
buffer (3 x 1.5 L, cellulose tubing, 12,000 MW cut off).
The mixture was lyophilised, taken up in water
25 (2.5 ml) and desalted on a PD-10 column (Pharmacia), then
lyophilised to give the product (3a) (2.5 mg).
The estimation of the sugar incorporation (30
GG167 units per protein molecule) was based upon a
colorimetric assay for the guanidine group (Sakaguchi
30 Reaction, see Can. J. Chem., 1958 36 1541).



solution of conpound (2e) (0.5 ng, 0.434 [err]nol) in water _é(SO%err]l) at
room t enpBQ2EM3 or 2 hours. To this resulting sol uti on WRFHAHRMWI™L

sul f o- N- hydr oxysucci ni m do- 35 caproylam no-Biotin (Pierce #21335) (1000

[err]g, 1.798 [err]nol) and a sol ution of28o0€di um bi carbonate (1000 [err]g,

11.9 [err]nol) in water (240 [err]l). The whole m xture was allowed to

st and WO 98424343 2 Preparation of Bovine serum ¥ Qﬁ%ﬁ&@ﬂjﬂﬁ77l -
30 - at roomTenperarure for 75 M nutes, then praced L0, 8 dral ysys Tube

(mol ecul ar wei ght cut of f 12, BB53CCaREOVLIRIQRAN Insar{EEA0d5d5E8E PgERLe-
agai nst 50nM NaHCO3 sol ution {46xd2aki ndbhevate vt amigBcapPodcnagidwi th the

imersion tine 5 being 45 m c tu s finally
di al ysed agai nst water (500 ngﬁigé- sloe Q (88d amlgg 3b t. The

resul tingSsol ution fronBeuangi Al ghdulirbel vasg add Gswreell + Sigm®. vaE 0 wit h

sodi um bi car bgpakg13ad tﬂ%oﬁ;?@%@ ghirgdrt QlafnfL‘?r thhgtE!rHeQ ¢gppl ex (4c)
(3 ng, 89% 10 as a white so he conpl ex conprised four GGL67-Biotin

mol ecul es boudf8 PFRVUERS -f our avi din bi nding sites and then the avidin
Packbgne sugst i tut edfvvl Ir\]thgta@uTcyesgh]fogﬁceeﬁlmwﬁnent-iayoaﬁnpnj -bkotin

I gands. A di agramof t ex o] | 1 ere A
represents av?%ﬁﬂocgpfga FéggpéeﬁWE 8§§tﬁﬁ aﬁdgsap8g e%gnfguPhén%Eﬂggfgﬁgar
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Pol y(N- (acryl oyl oxy) succi ni m pNAS) was prepared from
N- (acryl oyl oxy) succi ni niTBE #E2gEIER| BaY BVeFEﬁFu hegt djjute@ofondr dMig72,

13, page 462)withechapilidgnbliffer and reacted with bis {(N-hydroxy
sulfosuccinimidyl) suberate and GGl67-7-carbamate-1,6-

15 diaminohexane-6-aminocaproic acid amide from Example 1(a)
above) under conditions identical to Example 1(b).
The yield of lyophilised y-globulin conjugate
{3b) was 2.5mg.

20 Example 3 Preparation of the Conjugate 3f between
Compound 2c _and Horseradish Peroxidase
(HRP)

Compound 2c was coupled to HRP following the well
established periodate oxidation methodblogy (see for
25 example G.T. Hermanson, “Bioconjugate Techniques” Academic
Press, 1996 472) to give compound 3f.
HRP (type IV-2, Sigma Aldrich P-6782, 5 mg,
114 nmol) was dissolved in sodium acetate/sodium chloride
buffer (5 mM/150 mM, pH 4.5, 500 pul). To this was added
30 freshly prepared sodium periodate solution (88 mM in sodium
acetate/sodium chloride buffer, 50 pl, 4.4 mmol) and the
reaction was allowed to stand in the dark at room
temperature for 20 min. The mixture was chromatographed on
a PD-10 column (Pharmacia Biotech, Sephadex G-25) pre-
35 equilibrated with sodium acetate buffer (5 mM, pH 4.5), and
the eluent was freeze dried.
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Example 4 Preparation of Protein-GG167 Conjugates 3c,
15 3d and 3g-33
Compounds 3c, 3d and 3g-3j were prepared by

coupling the appropriate protein with either compound 2c or

2g using bis(N-hydroxy sulfosuccinimide)suberate and

following a similar procedure to that described in Example
20 1, Part (b).

Example 5 Preparation of a biotinylated complex (4d)

between avidin and a GGl67-Biotin conjugate

(a) Preparation of 5-acetamido-7-(6'-(6"-(6"'"-

25  Dbiotinylaminocaproyl)~-triaminocaproyl)aminohexyl) -
carbamoyloxy-4-guanidino-2,3, 4, 5-tetradeoxy-D-glycero-D-
galacto-non-2-enopyranosonic acid (2e) was carried out
using Boc-protected tetra(6-aminocaproic acid) and
following a similar method to that described in Example 1.

30
(b) Avidin (3 mg, 0.0445 pmol) was dissolved in a
solution of compound (2e) (0.5 mg, 0.434 pmol) in water
(500 pl) at room temperature for 2 hours. To this
resulting solution were added sulfo—N-hydfoxysuccinimido—

35 caproylamino-Biotin (Pierce #21335) (1000 pg, 1.798 pmol)
and a solution of sodium bicarbonate (1000 ug, 11.9 pmol)
in water (240 pl). The whole mixture was allowed to stand
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freeze- dried to give 51 as a creamfluffy solid (7 . The level of the
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covalently-bound biotin ligands. A diagram of the complex

(5 ng). The [err]H nnr spectrum (300 d the
s: (Dlerr]O [err] 5.7, 4. 4- 15 4.61’\@@"5@

is shown in Figure 1, wherein A represents avidin, B
15 represents biotin and S represents the GGl67 sugar

molecule.
Example 6 Preparation of polvacrylamides (5a)-{5e)
substituted with various GGl67-1ligands
20 (a) - Poly(N-{acryloyloxy)succinimide) (pNAS) was

prepared from N-(acryloyloxy)succinimide as described by
Ferruti et al. (Polymer, 1972, 13, page 462). The 'H n.m.r.
spectrum and infrared spectrum of the pNAS were consistent
with those previously reported in the literature. A sample
25 of the batch of pNAS was converted into polyacrylamide by
treatment with conc. ammonia for several hours at room
temperature and the molecular weight of the dialysed
polyacrylamide was found to be approximately 50,000 using

viscometry.

30 .
(b) Polyacrylamides (5a)-~ (5e) incorporating various
GG167 derivatives were prepared from the one batch of pNAS
following the general method outlined below for compound
(5c).

35 A solution of pNAS (10 mg, 59 pmol of NAS) in

dimethylformamide (DMF, 0.5 ml) was added, to a solution of
compound (2f) (3.8 mg, 6.2 pmol) in DMF (0.5 ml) at room
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p- ni t rophenyl qﬁ%r %I 3% 4- di h yridi ne
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reaction hYxt tHE WL 51Y Wt@ggﬁ%%T%f%rﬂtferooo) and dlalysed against

water (500 ml, pH 6) for 24 hours. The solution was
freeze-dried to give the GGl67-containing polyacrylamide

(5c) as a white solid (5 mg). The 'H nmr spectrum (300

MHz) showed the following broad signals: (D,O0) 6 5.7, 4.4-
15 4.6, 4.1, 3.3-3.7, 3.0, 2.0-2.5, 1.9, 1.1-1.8. By

comparison of the integral for the sialic acid protons (8

5.7-3.2) with the integral for the polymer and spacer

chains (8§ 1.0-3.2, minus the N-Acetyl peak at 1.9) the

level of incorporation of GG167 units was estimated to be
20 about 10%.

Example 7 Preparation of Polyacrylamide 51 which has
Both GG167 Ligands and Biotin Ligands
A solution of pNAS (170 mg, 1 mmol of NAS) (MW
25 about 50,000) in DMF (3 ml) was stirred at room
temperature, and a solution of compound 2a (TFA salt,
30 mg, 50 pumol) and N-6-aminohexyl-biotinamide (7 mg, 20
umol) in DMF (2 ml) was added. Triethylamine (50 Hl) was
added and the reaction mixture was stirred at 20° for 24
30 hours. Dilute ammonia (20 ml, 5%) was added to the

reaction mixture and stirring continued for another 24
hours. The reaction mixture was evaporated to dryness and
the residue was dissolved in 10 ml of water and dialysed in
water for 2 days (1 x 4 litres, tubing of 12,000 MW cut-

35 off). With the Sakaguchi guanidine colour test a positive
result was obtained from the fluid remaining in the tubing,
but not from a concentrated sample of the last dialysis



20 argon at roomtenperature for 16 hrs. before being evaporated under
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room t enpe? at &F’@OFI@OI'PWH Aferthe sPREtomeg gmEnes- 3 hrs. Afterwards it was
conbined with a solution of conpound 2a (0.5ng, 0.00105mmvl) in a mxture

of pyridine 1 q ) and DIVBO§0 .25m ) . | reaction m xture was
stirred at ro '-'f?e%g!ture f gﬁaﬁ&ﬁ&aﬁ—% er high vacuum
to dryness. The resi due was sthliyadryllgmidesl $il,n5k% amt aﬁai B car bonat e
solution (5m) for 4.5 d ge cl gar | wt1on, s_then_adj

20 to pH7.5 with 3M HCIEBmg) ?%e ag§?‘hst%g‘wa?‘%r g%‘t 58m BFSPEFSQ §¥ 24
hr and fih@l | yeagssmg DN t‘ﬂ@tf-h‘ ftdved aphpe apintilad ep olipaeaire( 4>f5|@1§1682% as a

white solid. lRifhiliEdtie ((@%0)03:' @@)C%trﬁfi diltded RRAIQINIBL LN 6L6. 8

nol ecul es of benzylam ne and 3.5 npl ecul es, of conpdund _2a per 100 25
gl ucose uni t s BRARERA TG IMOresasdnyR ERinesihapaihialas following a

similar procedure to that described in Example 7. For the

preparation of compounds 5i and 5k (and also compounds 5h
15 and 53j) pNAS of higher MW(>200 Kd) was used.
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To a solution of Dextran (MW 500,000) [100mg,

0.617mmol (based on a unit MW of 162)] in DMSO (5ml) were
added p-nitrophenyl chloroformate (510mg, 2.53mmol) and 4-
dimethylaminopyridine (309mg, 2.53mmol). The mixture was

15 stirred under argon, firstly at room temperature for 1lhr,
then at 35~40°C for 3 hr. The resulting solution was
combined with a solution of benzylamine (12.5mg, 0.117mmol)
and 4-dimethylaminopyridine (40mg, 0.327mmol) in pyridine
(5ml). The reaction mixture was allowed to agitate under

20 argon at room temperature for 16 hrs. before being
evaporated under high vacuum to dryness. The residue was
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(0.4n ) WNQIBHA 1- et hyl - 3-(3- di net hyl ami nopr opy! ) car bo8F U(?%’"”'m
hydrochl ori de (16nmg, 0.08mmol) and sul fo- N-hydroxysuccinimde (17.4nyg,
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1-ethyl -3-(3- di gl &G ey )mrab%llé@ &¥ it idye (8n,

0. 04mmol ) and sulfo N- hydr oxysucci.ni m de 7ng, 0.04mpol). The m xture was

stirred at ro8WRttR REeT o A sRated th}YenHCE‘HE‘ H@3%%it h a sol ution of
corrpoun(cji 2a (1ny, (o 002)3msmal Bsodnd iéndiorethy wanrz@marUea me;(td?cram Gxlg24mmol )
in pyridine 3 1 o eacty m_Xxt ure | ed.at_r.oom WO
98/ 21243 £-6.0270nmon.ﬂ) in B?vf‘sd’ (aOfSOmrl) were a &%gwm 137 _

t enper at k@ f ohl3o fomned\eapldrZatieat t @ Dr6fmessl) Ered regiideenals- stirred in

1% NaHCO err] 4 %ﬁ'rﬁ)td d ) (1 By O 3%&4 ar sgldtd £ £S5 A psley i n
wat er for 24hr € sol ulﬁgon( wanq op fﬂ%l [ ze e)to affordd)ﬂlhe tx% Q’fasd },rrer as
a white 5 soI“@Qﬁ?Eﬁfgqgﬁ%t room temperature for 1 hr, then at 35~4

for 3 hrs. Afterwards it was combined with a solution of
compound 2a (0.5mg, 0.00105mmol) in a mixture of pyridine

15 (0.25ml) and DMSO (0.25ml}. The reaction mixture was
stirred at room temperature for 16 hr before evaporation
under high vacuum to dryness. The residue was stirred
vigorously in 1% potassium carbonate solution (5ml) for
4.5 hr to produce a clear scolution. It was then adjusted

20 to pH7.5 with 3M HCl, dialysed against water at room
temperature for 24 hr and finally lyophilized to afford the
title polymer (4.5mg, 82%) as a white solid. H-nmr (D30)
indicated that the polymer bore 16.8 molecules of
benzylamine and 3.5 molecules of compound 2a per 100

25 glucose units of the carrier. The MW of the polymer was
estimated as 623 KDa, and the average MW for one unit of
7-aminohexylaminocarbonyloxy-4-guanidino-NeuSAc2en was
5770.
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For 10hr, then di cogtalnlng about 40 mole% of oxyacetate potassium

salt as determined by titration (52mg, 84%).

To a solution of the acetic acid polymer (10mg,

15 0.05mmol) in water (0.4ml) were added l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (16mg,
0.08mmol) and sulfo-N-hydroxysuccinimide (17.4mg,
0.08mmol). The mixture was stirred at room temperature for
20 min. and then combined with a solution of benzylamine

20 (12.8mg, 0.118mmol) in methanol (0.2ml). The resulting
mixture was stirred at room temperature for 3 hr and
concentrated under vacuum to dryness. The residue was
stirred in water (10ml) containing NaHCO3 (50mg) at 50°C to
produce a clear solution, which was dialyzed against water

25 for 3 days, lyophilized to afford product (9mg, 86%) as a
white solid containing 17 mole$% oxyacetamidomethlenebenzene
as indicated by 1H—nmr.

To a solution of the polymer (S5mg, 0.023%9mmol) in
water (0.2ml) were added l-ethyl-3-(3-dimethylamino-

30 propyl)carbodiimide hydrochloride (8mg, 0.04mmol) and
sulfo-N-hydroxysuccinimide (8.7mg, 0.04mmol). The mixture
was stirred at room temperature for 20min., then combined
with a solution of compound 2a (1lmg, 0.0021mmol) and
4-dimethylaminopyridine (3mg, 0.024mmol) in pyridine

35 (0.1ml). The reaction mixture was agitated at room



30 again r.for 72hr. The dialysate was diluted wt ter m),
heat eg to%ﬁ%@ ore filtration. Theyfi ltrate was then | ygf)%ﬁf‘?'%@%%o
afford the title polynmer (5nmg) as a white solid. [err]H nnr (D20) indicated
that the polyner bore 35 5 nol ecul es of - 37 - _ _
7-suber anoyl - hexyl car banoyl oxy-4- guani di no- Neu5Ac2en per 100 lysine units

of the carrieremperafwre for MO8 Zkdporated to dryness. The residue
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aci d sodiu saﬂqll(ﬂixv\%-,%ﬂ)o%%{ 000) (10ng, 0.0657mol) in water (0.6m)
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was stirrdll atCagoix enperty ©Ff dihe pelynerrval gstimbtedi ast 68 tEafor 3

days, and finaldy dp@pvéizes i £+ ol the1hdt£c leﬂﬁso(ﬁemmgé%ﬁ
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Example 11 Preparation of polymeric-multivalent 7-{6'-
15 {6"-[6""-(6""~(6’""-aminocaproyl) -
aminocaproyl) -aminocaproyl] ~aminocaproyl) -

aminohexyl }-carbamoyloxy-4-guanidino-
NeuSAc2en (14 mole$%$) on oxidized

Dextran/ggggé

20 To a solution of Dextran (MW 500,000) [20mg,
0.123mmol (based on a unit MW of 162)] in water (0.4ml) at
ice-bath temperature was added dropwise sodium periodate
(15.6mg, 0.073mmol) in water (0.4ml). The reaction mixture
was stirred at 5°C for 2 hr, then allowed to stir at room

25 temperature for 2 hr. The resulting mixture was diluted
with water (1.2ml) and passed through a Sephadex G-25
(10ml) column. The column was eluted with water (3ml).
The eluate was freeze-dried to afford partially oxidized
Dextran (18mg, 90%) as a white solid.

30 To a solution of the above oxidised Dextran (3mg,
0.018mmol) in water (0.6ml) were added sodium bicarbonate
(15mg, 0.178mmol) and compound 2c¢.TFA salt (6émg,
0.0057mmol) . The whole mixture was stirred at room
temperature for 1 hr, then stirred in an ice-bath

35 temperature. To this cold mixture was added sodium
cyanoborohydride (100mg, 1.59mmol) in portions. The
reaction mixture was stirred at ice-bath temperature for



nol ecul es of 7-{2'-[2"-(2""-am noet hoxy) - et hoxy]-ethyl }-

car bamoy| dXP-98284ani di no- Neu5Ac2en per 100 gl utamic acid urFEBAB7/QORE
carrier. The average MNfor one polyneric 4- 25 guani di no- Neu5Ac2en was
5250. Exanple 14 Preparati on of N-hyssoxyet hyl pol yacryl am de
conjugated wth conmpound 2c and Horseradi sh Peroxi dase 30

Conpound (2c) TRA, S%‘ft(ﬁ ”§°c OEQPE’EG'HPl )tt‘(@é walded 59t 8as@h bhi ABref PNAS
(see Exanple 6, part of DVF (

Tri et hyl ani nespg GUPeFVFPPb%g%H%ééet dlpﬁ@gel éa|5)9§61°&t)| @ﬁ‘%téﬁfr\ﬁé’s agtirred

at room t enpekat w@:fmrﬁ Ehaes . aﬁ&éo@ftéﬁ;@emﬁerﬁ@ﬁtmﬂ naﬁauwnéﬁlywas
added to a sol.ut

hor.ser adi sh_per oxi 7 (4.m nd
Che i xture wESLEPESL ORLERE] BaFGP S80ePantaays JBPRBIdARhES GiHETG a
10@3solu}ggn tnt&agpbﬁymax (3mgD 88/ 21¥h3te solid.
PCT/ AU97 771 - 40 - aggded to o fﬁgﬂr
pol yacryl ate acti vat ed estg?£ i??f)n%%% %ﬁﬁéégﬁlgﬁégﬁ re was %lalysed
agai nst materab@PtS4é@y§méﬁﬁuﬂﬁ§n0@h8‘dﬁék¢§ itd Ods for'ded&'dr'ied to glve
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Determ nation of the bindin he col ounds of the gvgntlo to |‘ﬂr‘:_H uenza

virus neurani APggoberyl-car am y gPﬁ@ﬁ?&QQWN €h uenza
B virus vege a&edpteﬁr beﬂ:lhtleyabbdlldtmedf Delxe rammpralieds: e, [hut-dfivnshalhe

virus influengg agura widase, TAS WAtiHEReR A B WAL LTS ther

average MW for each unit of 4-guanidino-Neu5Ac2en was
2,000.

15 Example 12 Preparation of polymeric-multivalent

7-suberamoyl-hexyl-carbamovloxy-4-

guanidino-NeuS5Ac2Z2en (5 mole%) on

Polylvsine/70-150KDa
A solution of 7-aminochexyl-carbamoyloxy-4-

20 guanidino-NeuSaAc2en {(compound 2a, 6.4mg, 0.0135mmol) and
disuccinimidyl suberate (5mg, 0.0135mmol) in a mixture of
pyridine (0.1lml) and DMF (0.lml) was stirred at 30°C for
3 hr, then evaporated to dryness under high vacuum. The
residue was taken up in ether (10ml x 3) and dried to

25 afford the activated ester. This was then combined with a
solution of polylysine HBr salt (MwW70,000~150,000) (10mg,
0.0485mmol) in a mixture of water (0.4ml), DMSO (0.25ml),
DMF (0.6ml), and pyridine (0.4ml). The resulting mixture
was stirred at room temperature for 10hr, then dialyzed

30 against water for 72hr. The dialysate was diluted with
water (10ml), heated to 50°C, before filtration. The
filtrate was then lyophilized to afford the title polymer
(5Smg) as a white solid.

lH-nmr (D20) indicated that the polymer bore

35 5 molecules of 7-suberamoyl-hexylcarbamoyloxy-4-guanidino-

NeuSAc2en per 100 lysine units of the carrier. Therefore



75(H N9) o zl0kyo/ 3/ 67/ HIN2 and the influenza B 15 s | 1
B/ Victori YbZI The neuram ni dase assay was carried out ?gﬁﬁgﬂﬁﬁ@

. literature procedure (Potier, M, et al, Anal. Biochem, 1979 94 287), and
" the neasured inhibition constants (IC50) af® summarised in Table 6. The

{ inhibition constants for the macronol ecul es 20 were cal cul ated based on

* the nol ecul ar Wes ghvepageuMiWt fof aheaphdymEBl674dguanatiine-Negsadien was
pol yacryl am despggwhi ch has a GGL67-derived nol ecul e bound to 10% of the
acrylam de units was assigned a nol ecul ar wei ght of 1293. WO 98/ 21243
PCT/ A7/ 00771 - 41 - Table 6 Binding Constants Against |Influenza Virus

Neur ani ni dase fx4mSpgpesnds OfPféﬁafﬂwﬁﬁﬁIQﬂ £@ﬂpﬁéﬁﬁcbmu1cl&ﬂﬁélekyo{z'

02/ 87 3 Ol erT X 10ferr]
v L oo ermreere v 1.t SR L
1 x 10[err] 1 x 10[err]carbamoyloxyA@rguanldlno—NeuiA&Zéﬁ[err]
9 x 10[err] 2 x 10[err]z4p 1 o
10[err] 1 x 10[err] 4l mole%) on EOL; LC Lc1d/5 err]
- 4d 1 x 10fera]solutionjok n@}:zérg}utamlc acid sadium salt
3 x 10[err]  (Mws0,808~18beood) (10mg,1o Oggfg??l) in wate% %olghﬁﬁrbere
X
® 53¢ 1°'ib  addeq 3- (3 dippthylaninogrebyd) sirpthylcarbodijmide
2 x 10[err]  hydrocRlari@ge(9]6mg, 0.050mm656&nal N-hydroxysalkelerr]
1 x 10[err] succ1nlﬁléel?£8r§%g, 0.050mmol). The mixture was stirred

at room temperature for 25 min., then combined with a
solution of 7-{2’-[2"- (2’ "-aminoethoxy) -ethoxy] -ethyl} -
15 carbamoyloxy-4-guanidino~NeuS5Ac2en.TFA salt (compound 2d,
4.1mg, 0.0081lmmol) in water (0.1lml) and pyridine (0.1ml).
The resulting mixture was stirred at room temperature for
2 hr, then dialyzed against water for 3 days, and finally
lyophilized to afford the title polymer (9.5mg) as a white
20 solid.
l1H-nmr (D20) indicated that the polymer bore 3.2
molecules of 7-{2’-[2"~(2"'-aminoethoxy) -ethoxy] -ethyl}-
carbamoyloxy-4-guanidino-NeuSAc2en per 100 glutamic acid
units of the carrier. The average MW for one polymeric 4-
25 guanidino-NeuSAc2en was 5250.

Example 14 Preparation of N-hydroxyethylpolyacrylamide
conjugated with compound 2¢c and Horseradish
Peroxidase
30 Compound (2c¢)TFA salt (6 mg, 0.0057mmol) was

added to a solution of pNAS (see Example 6, part b) (20 mg,
0.118mmol of NAS) in DMF (1 ml). Triethylamine (20 pl) was
added to the clear solution which was stirred at room
temperature for 3 days. Half of the above reaction mixture
35 was added to a solution of horseradish peroxidase (17 mg)
in water (4 ml) and the mixture was left at 4°C for several

days. Ethanolamine (0.5 ml of a 10% solution in water) was



DANA x 10[err] 6 x 10[err] 5 Exanple 16 Det ecti on
of infl uerﬁ’ﬁ"%?"d% on ELI SA pl ates using Conpound No. 4d A RSVAYM Tt i on
(50[err]l) of approximately 10 1 x 10[err] pfu/m of NWS/ G/0C i nfluenza A
virus in phosphate- buffered saline (PBS)4®as added directly into the wells
of a 96-well ELISA (Dynatech) plate, and the virus was allowed to bind by

standi ng over giaglely &b /&h@r i et vkt @6 \WRERIM, tﬁ&%&ﬁﬁrﬁﬁud\%@lﬁ&%}(ﬁkd\ﬁ th
PBS- Tween 20 accqrding to standard 153 %FOC ures, and then seri al
d otg’r?e

dilutions of BSKPIGKENESTEF -weré t&dd THEGHPENSE P S ows,
starting at ldhaay]slwdcmgaamstawlaa@roffo%%aayn tendnthegoitige dinmlysatlé)[ err]

M As a contr r I QNS a biot]

anti - neur am nl‘q’lg’assg% 8%(? -?ﬁtl:é%iogg’ (Q(L)‘T"ec.“%& éé;r}%ﬁzd%@é}?rﬂ?ﬁ%gﬁscaﬁ

Met hods, 1994 £16g £yl paker-dravue pomwsieanot her row of the ELISA plate. After
i ncubation for 1 hour the plates were washed to renove unbound conpound,
and then the WD 98/ 21243
PCT/ AU97/ 0077EXampile 1y rys wRE B ‘ R

(Boehringer- Mannheim, usi ngcéaﬁsuhasgas&) the t:lhﬁfdﬂﬁlmﬁ)gﬁ’lllmﬂlﬁﬁﬁiaat e and
about thirty mnutes incubatiogn. cConcentrati.ons of Conpound No. 4d above
10[err] M5 allowed detecti onW%——%—%n i ncreasingly strong

si gnal wak0observed, i nTpa:r ahiféluenzih Al wdnmaess sn s o) nich oreyesd rBtvioms
Thus the appr g, Bt glag & Geeeithle lis.l.t@aréﬁ GRS PShp %@Aés coyl gigeadl |y

be detected w th _Conpoun . The Bi oti nyl at ed anti control gave a
simlar whole v1rus 1nfluenza neuramlnldase The influenza A

reassortants were either A/NWS/34-tern/Australia/ G70C/
75(H1N9) or A/NWS/Tokyo/3/67/HINZ2 and the influenza B
15 strain was B/Victoria/02/87. The neuraminidase assay was

carried out following a literature procedure (Potier, M.,

et al, Anal. Biochem., 1979 94 287), and the measured

inhibition constants (ICs;) are summarised in Table 6.

_ The inhibition constants for the macromolecules

20 were calculated based on the molecular weight per unit of

attached GGl67 derivative, eg. the polyacrylamide 5c¢ which

has a GGl67-derived molecule bound to 10% of the acrylamide

units was assigned a molecular weight of 1293.



10 level of signal. Exanple 17 Capture and detection of a
bet ween i nMNQEME43i rus and Conpound No. 3a To al | ow coati nd’q}y“\’ﬂ%ﬂyl
particles with the 15 GGl67-biotin derivative, 10 [err]l of a solution of
t he NW5/ G70C influenza A virus (1 x 108 pfaim) was pre- incubated for 1
hour with various concentrations of conpound 3a in the wells of separate
rows of an ELISA plate. Half log[err] dikyphaeng of conpound No. 3a were
used, 20 starting fronblhgrr% concentration of GE%S? un|t .and goi ng down
to 0.00001[err]M The vPHi€:8 %BBﬁHaeﬁﬁpﬁgié?s\ﬁe r’rﬁ“\f‘rred to an
ELI SA pl ate whi ch had Nseranpre-dscad eftb i Cdm@abrdi caﬂdtheacmaendlbnr 1 hour
to allow capture. The plates were washed in PBS-Tween 20, and the captured

virus 25 was t anllTl'}Udy th+eeted—to—the
vi rus hemagg| u@@lnlimuadch}ﬂdi nd NWS /Stakevtar d_prjo¥W8YEE8C The bédR/ViesiN3/8vas
found with a ;[err]Mconce tlrgt“l‘?ﬁwf Comp Ng-s 3a, whilch clgpely

6

oy
al | oned det ectlon of virus at At hi zer concentratijlons of 30
compound t he [s$Bnal was weakgr Xpdé)SI bly due| 2o%t F\@nybl ocki ng 'of sone avi di n
sites by free|l ggnpound No. 33,1 whillgst at | ower gomgentrations-
0.001[err]M fhe detection siignal H35a§ al so we gker py obabl y ?ue to there
beinginsufflc‘? nt conpound fuIIyto IT‘@JPthe Vi ru rtlcles.
WD 98/ 21243 | 4b 5 x 10°® 3 x 10PCT/ A7/[QDAC110°743 -
Exanpl e 18 bh ect detection(of I)n)f-buenza V| pug- GEl67- protiei n-biotin
conjugate with Streptavidin-

4d 1 x 1077 1 x 1077 -
Sa 3 x 1078 3 x 1078 -
Sb 1 x 107 2 x 10°® -
5c 1 x 1078 2 x 1078 -
5d 4 x 10°® 4 x 10°® -
Se 2 x 10°® 3 x 10°® -
GG167 (I) 1 x 10°° 1 x 10°° 1 x 10°®
DANA 6 x 10°¢ 6 x 10°¢ -
5
Example 16 Detection of influenza virus on ELISA

plates using Compound No. 44
A virus solution (50ul) of approximately

10 1 x 10® pfu/ml of NWS/G70C influenza A virus in phosphate-
buffered saline (PBS) was added directly into the wells of
a 96-well ELISA (Dynatech) plate, and the virus was allowed
to bind by standing overnight at 4°C. After washing, the
plates were blocked with PBS-Tween 20 according to standard

15 procedures, and then serial dilutions of Compound No. 44
were added to one of the ELISA plate rows, starting at 1 UM
concentration of GGl67 units and going down to 107! M. as
a control, serial dilutions of a biotinylated monoclonal
anti-neuraminidase NC10 antibody (L. C. Gruen, J.

20 Immunological Methods, 1994 168 91) were added to another
row of the ELISA plate. After incubation for 1 hour the

plates were washed to remove unbound compound, and then the
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Hor ser adi sh Per oxi dase Fol |l owi ng the same procedure as described in

Exanpl e 1WQ#Rd43and usi ng conmpound 4d, the direct det ect|8FFT6¥U9B/BQFHH vi rus
wi th streptavidin-horseradi sh peroxidase, i nstead of the anti-henagglutinin
anti body, was al so observed. 10 Exanple 49 - I nhi bition of Influenza
Hemaggl utinati on by Macronol ecul es of the Invention Conmpounds of the

nvent] on wergs 65t e dc Al Lh Yot ool biinbeRROOI sLRALLE, () of

i nfl uenza strains X-3 H3N2) ok | ow ng t he st andard

type of netWﬁP@?ﬁﬁI%bs'%%%ng%%%$lb%ﬁg@%)t%% ?P?e?%fﬁ?%g%%%% PSRRI e
J. Amer. Chenandogbout HHiAdP IﬂﬂﬂStQleﬁenfxBéeﬂﬁﬂS cited therein). The HAI
assay was perforned usi sol.utions of C 7 conj s I n
PBS which were 2-fold d;%ca‘?qvacﬁ*?ﬁ%aoag% %’?2%0 ?Y?e

wel | s. Sﬁspembl@me®fdete@s;OM|¢ﬂtehetm1nu$m‘@ndtsnlnnGEEaaemglﬁddenom@ t he

wells. After 0. b% 0, S was
added to eachghgﬁ#Iswgé §%£ %%rs§géﬁafgg??%:wlgﬁ F@ﬁgg?gtﬁ Zéﬁ%ﬁggégn of
i nhi bitor tha@o@ﬁéw@ﬁaéﬁoagglﬂ@m%athénaEPrPhémQBGlEr§tﬁrb@yﬂé@ﬂMhs
gg}?;ﬂbg?go7 Q@t%ﬁﬁé& %frﬁeﬁyna@ﬁléegehalgﬁbbé aetect¥§kf§$ﬁ1@5§%ound

- a e nceniration 0
Conpound No. No. 4d. "ﬁ)ﬁ?t]%:)"‘f ?ﬁﬁgo?’c‘%a ba IE?P%%?\E 270t Sirl1ar

TOKYO 10 1ewé8l of signal.

Example 17 Capture and detection of a complex between

influenza virus and Compound No. 3a

To allow coating of virus particles with the
15 GGl67-biotin derivative, 10 gl of a solution of the
NWS/G70C influenza A virus (1 x 10° pfu/ml) was pre-
incubated for 1 hour with various concentrations of
~compound 3a in the wells of separate rows of an ELISA
plate. Half logis dilutions of compound No. 3a were used,
20 starting. from 1UM concentration of GGl67 units and going
down to 0.00001uM. The virus-compound complexes were then
transferred to an ELISA plate which had been pre-coated
with avidin and incubated for 1 hour to allow capture. The
plates were washed in PBS-Tween 20, and the captured virus
25 was detected with a polyclonal rabbit antibody directed to
the virus hemagglutinin according to standard procedures.
The best result was found with a 0.1uM
concentration of Compound No. 3a, which clearly allowed
detection of virus at 10° pfu. At higher concentrations of
30 compound the signal was weaker, possibly due to the
blocking of some avidin sites by free compound No. 3a,
whilst at lower concentrations (< 0.001uM) the detection
signal was also weaker, probably due to there being
insufficient compound to bind fully to all of the virus
35 particles.



| | . .
20, 900 UnUBBRE R eq) 51 R g g O PectagigRemtt

_§ 7.8 5¢ 11.7 31. 25 23.4 6¢C

2.93 3.91 Fetuimr @omtrol) 0.73

¢ 5.86 <0. 48 5 Example 20 | nhi bition of Influenza Virus

" Replication bExtdmgyienuigcul es Difreidte dgterntiican cfﬁ)rmmiﬂrmm Vimusmm"ron
were tested for the ability tq.i Rl tsthe yﬁjus

followi ng the standard net hod*ffat—tasHeendes, ‘ ot €
(see for exanpl e Watanabe et & il , 1994 48, 257)

The assay was carried OQ%ﬂﬁﬁwM%dwugﬁéﬁﬁéﬁé ﬁHBEé&G&éEﬁ%”&éséffbéﬁofﬂ in
Tabl e 8 bel ow. The results are shown as the m ni pum conpound concentration

that inhibPts ESATENR ht € RRIER BB YRRT | TPERPWRE et # gV'}PrF)ThrTSt cal cul at ed
by using a regesstoromnet wlmd)rm\mnvfrﬁh seiépgatildye- ﬁotbeagdﬁhe
results show that ahé of the .nac qg cules mh%ch ha e K ﬁ? bvgtlvwas
attached to t SRS HETFe HFIT ag FE FRFHL nz%g% Fostt !
unsubsti t ut ed ek bvesrvygd t hensel ves. The results also 20 show t hat many

of the polyneric conpounds are nore active than the sinple nonomeric Iigand

(conpound 2c), particularly when cal cul ated on the basis of the nolar
concent r atfPon Examgie 7 9ini t s. Inkdbteiomf iknflenza Jie

calcul ated by dividing the m Iﬂwe&wéﬁ Q4 Gl Utheomeeshr ati on (MIC

E%T} 289;%8%]1 VO 98(4021:\1p20%1nds of the invention were tested for the

? ability to inhibit hemagglutination (HAI) of influenza
strains X-31 (H3N2), G70C and Tokyo A, following the
15 standard type of method that has been described in the

literature (see for example J. Amer. Chem. Soc., 1997 119
4103 and references cited therein). The HAI assay was
performed using solutions of the polymeric GG167 conjugates
in PBS which were 2-fold serially diluted across 12
20 microtitre plate wells. Suspension of virus, diluted to 4
; HA units in PBS were added to the wells. After 2 hours at
% 4°C 0.5% suspension of chicken erythrocytes was added to

each well. After 1 hours at 4°C, the lowest concentration
of inhibitor that prevented agglutination of the

25 erythrocytes was determined. The results are summarised in
Table 7.
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Example 20

Inhibition of Influenza Virus Replication

by Macromolecules of the Invention

Compounds of the invention were tested for the
ab111ty to inhibit the replication of influenza A virus
following the standard method that has been descibed in the
literature (see for example Watanabe et al, J. Virological

Methods, 1994, 48,
MDCK cells,

257).

and the results are shown in Table 8 below.

The assay was carried out using

The results are shown as the minimum compound concentration
that inhibits cytopathic effect by 50% [IDso(Mg/ml)],
calculated by using a regression analysis program for
The results show that all of the
macromolecules which have GG167 derivatives attached to
them are more active against influenza virus than the

semilog curve fitting.

unsubstituted backbones by themselves.

The results also

show that many of the polymeric compounds are more active
than the simple monomeric ligand (compound 2c),

particularly when calculated on the basis of the molar

concentration of GG167 units.

The Therapeutic Index for

each compound was calculated by dividing the minimum
cytotoxic drug concentration (MTC) by the IDs,.



WD 98/ 2124 PCT/ AU97/

w il be apgﬁ‘?%ﬁ‘&“‘?‘ the person skilled in the art that whil g&gﬁ;w',r/]@zz\ltlon
has' been described in sonme detail for the purpose of clarity and
under st andi ng, various nodifications and-a#%eTations to the enbodi nents 5
and net hods descri bed herein may be nade w thout departing fromthe scope
of the inventive concept disclosed in thfgb3pe8ification. Reference cited
herein are |isted on the 10 foIIovvi ng pages, and are incorporated herein

by this refer enRe Wo—-98+23243 :
PCT/ AU97/ 007'1(M012£1ar%g|}4§ 1105 (g/min macromsl ecul ar doPhssapRItAaVIndg®
attached to sapéi G@Imouﬂﬂ;)one or nore nol eculles (neuram nji dase bi nders)
whi ch bi nd t g=ttre~actTve—srtefof—Trftoenza—viros—STeuran i aase put—whigh
are not cl eae¥$16y t33@) neur anil iflelRde, 2, >108 nacronql@ddl&ir conpoun
according to |§aim dsg)i n whi crh3t pe neur am ni da;_@obl nder i|s,5t gached to the
nol ecul e via Spacer—or TTTRgT group So taty the 10—Tmeuram ni dase or nagr
is not stericald \10id@ered by {t13é4backbone of! 28 macronmi2&%Pe. 3
A macr onol ecul._,,aa[ (goggqund accqrgi gg to daimilqp Caim3,3;8.yhich the
neur am ni dasebrmaer tas arm ¢ erT—of T0[erTfi M or 1 &5s.

Sg (2,400) 1.48 >100 >67.4

Sh (4,500) 1.22 >100 >81.8

5i (5,000) 1.11 >100 >89.6

55 (4,000) 3.20 >100 >31.2

Sk (4,500) 0.46 >100 >215.6

Polyacrylamide 94.7 >100 >1.06

(unsubétituted)

6a (5,770) 26.7 >100 >3.75

6c (5,700) 0.31 >100 >322.3

6d (6,800) 3.00 >100 33.3

6e (8,480) 21.9 >100 4.56

6f (7,270) 7.2 >100 >13.9

6g (11,750) 43.6 >100 >2.29

6h (17,850) 23.6 >100 >4.24

6i (unsubst. >100 >100 -

benzyldextran)

63 {unsubst. >100 >100 -

benzyldextran)

Example 11 (1,980) | <0.32 >100 >312.5

Example 12 (5,140) | 0.45 100 221.1

Example 13 (5,250) ] 0.39 >100 >258.7

Ribavirin 1.0-2.6 >32 >12.22-31.98




15 4. A macronol ecul ar conpound according to any one of

3, in whi clW@AR2&Yr ani ni dase binder is a sialic acid deri ngir(ﬁém’Qo'm

A macronol ecul ar conpound according to Claim4, in which the sialic acid
conmpound is conpound (1) 20.[err] functiendéised via the 7-position of the
sialic acid structure. 25 6. A macronol ecul ar conpound according to

any one of Clains 1 to 5_It0fw1fl(1r'i9é| dpphkkent( Qbr }:hgoperson sklll‘@ifﬁrl@i Rné i s

2 e m dasg: g, 2 % Sy U A GRS lg i NaLINe (2 oD

whi ch is |inketetadil oy -fias igurpoad afa cdpader @lrmlmn\aézfstmrrmg),rml ecul e

M and Z is an optional c?x:;r Substifl %tlte a\Lﬁrr:l%nnsa rompl ecul,e i n whi ch

: the spacer Y CONEcts 1ot

. O Yy e

group, Srei m R represen $"4h-azi do
group, an &nsubx inefthatisrdesdiithad thatragmamayi e gecigp widthaut (depdgtinait ed

‘or substitut ede g -sn%er% Fé[fertrﬂe rﬁﬂfe%&el%s CGQGé[pGJ dis G LI this

SJerr]CH err] or [err] Wrepresents O  C=0) NH,
O(C=S) NH, NH( RGN FatNiqre=5) NH and is attached through the NH to group Y;

Reference cited herein are listed on the
10 following pages, and are incorporated herein by this

reference.



mis an integer bet “nd nis an integer between 1 and
1,000, theve %9439\;\3m‘m“ﬂmm11 HH ally substituted 20 cREFAUSFOIA to
1000 at onms chosen from carboen, "nitrogen, oxygen and sul phur; and the
macronol ecule Mis a synthetic or naturat 4blyner, protein, antibody or
enzynme of nol ecul ar weight from10[err] up to 10[err], linked covalently or

non-coval ent | gr.ApmM@5 the spacer group Y. 7. A macr onol ecul ar
conmpound accoial"'n'—"g to any one of

Clajns 1 to 3, OL fornmul a %IkA) %er%%.éo
wherein X isia neuram hiPASESBPHEFHEAE, EPBRERAAy PayenpyabFoEnER F6: FAf
(2a), WO 986738dRd one or more molecules (neuraminidase binders)

PCT/ AUST/ 007 Tdhs A% Lar [l ruhiehsis Lipkedst hrough the \ather side-arm R
Rlerr] Y, n and mare as defined I'n a’imeo, an err| an are
| i pophi |l i & C[eeviamisidpsal kyt whighkakenaot( clgeygss bwhitdle are optional ly
substituted by-.Q9hsm9hiAREE hal ogen atons or al koxy, hal oal koxy or
optionally substituted aryl grouEs. 8. A macr onol ecul ar _conpound
according to €t aim6 orAdAFRPROLeRUIAF cROPPPYENE GLEQEIMRSC khObhdem 1.
hemaggl uti ni ninldhich. the neurdmififasel diuder deTRAWNthRerModigig to Caim
6 or : . .
molecule via a spacer or linker group so that the
10 neuraminidase binder is not sterically hindered by the
backbone of the macromolecule. '
3. A macromolecular compound according to Claim 1 or
Claim 2, in which the neuraminidase binder has an ICso of
10°* M or 1less.
15 4. A macromolecular compound according to any one of
Claims 1 to 3, in which the neuraminidase binder is a
sialic acid derivative.

5. A macromolecular compound according to Claim 4,
in which the sialic acid compound is compound (I)
20
HO OH
Compound {I) GG167
functionalised via the 7-position of the sialic acid
structure. )
25 6. A macromolecular compound according to any one of
Claims 1 to 5 of formula (II):
(X~Y)p=M-(Z)n (IT)
30 wherein X is a neuraminidase-binding 2,3 -dehydro-

sialic acid derivative (2)



Caim7, in which Zis a group which can act as a detectable |abel. 10.

A macr onol S¥QPR12Hnpound according to Caim7, in which Z PETNWIAHTdr a
fluorescent nolecule. 20 11. A macr onol ecul ar conpound according to
Claim6 or Claim7, in which Zis an enzynmasswi table for use inra detection ~
assay. 12. A macronol ecul ar conpound according to Ca

"in which Zis a group with atermnal 25 functionality tha;m !Hﬁﬂ"mlml
for binding the macronolecule to a face. 13.

conmpound according to Cai mH{g, i Ich.z_is NHerr], SH, CJerr]H CHO or
CH=CH err]. 14. A macro e r o oung according to any one of 30
Claims 6 to 13, in which the spaceE ; cted g{§n1the group

consi sting of am noal kyl groups, 98/2? 4

PCT/ AQ7/ 00771 - 50 - acids, Ilnear peptl , oligosaccharides and

pol ysacchari des, polyethylene gl ycol unit& and ani no- di al kyl ureas, any of
whi ch may be used alone or in conmbination. 5 15. A macr onol ecul ar
conmpound according to Claim 14, in which Y has a termnal am no group. 16.
A macronol ecul ar conpound according to any one of Cainms 6 to 15, in which
the macronotecule Mis selected fromthe group consisting of proteins,

enzymes, antibodies, 10 yMa&erisol ulsas stthied i £-POLYPEES. vPRI ¥sasshari des
and polyanlnoaC|ds

oup Y to a macromolecule M, and Z is an optional extra
substituent on the macromolecule.
in which the spacer Y connects to the W group,
10 and
wherein R represents an azido group, an
unsubstituted or substituted guanidino group, or an
unsubstituted or substituted amino group;
R? represents COCH;, COCF;, SO0,CH; or SO.CFs;
15 o W represents O(C=O)NH, O(C=S)NH, NH(C=O)NH or
NH(C=S)NH and is attached through the NH to group Y;
m is an integer between 0 and 1000; and
n is an integer between 1 and 1,000,
the spacer group Y is an optionally substituted
20 chain of up to 1000 atoms chosen from carbon, nitrogen,
oxygen and sulphur; and
the macromolecule M is a synthetic or natural
polymer, protein, antibody or enzyme of molecular weight
from 10* up to 107, linked covalently or non-covalently to
25 the spacer group Y.
7. A macromolecular compound according to any one of
Claims 1 to 3, of formula (IIA)

(X'-Y)q-M-(Z)n (IIA)
30
wherein X' is a neuraminidase-binding
cyclohexenyl derivative of formula (2a),



17. A macr onol ecul ar conpound according to any one of o 15,
in which t R B## ol ecule Mis selected fromthe group cong%%tﬁgm@ﬁserum

al bumn (BSA), 15 horseradish peroxidase (HRP), avidin, streptaV|d|n or
neut ravi di n, and i munogl obul i ns. 18. - 49 A-macr onol ecu

according to any one of Clainms 6 to 15, in which the macromm;ﬁ mﬂklu I“l
sel ected fromthe group consisting of polysaccharides, cyaceryka

pol yet hyl ene gl ycol s, pol yureas, polyasi ds, polyesters, polyanldes and

N ( 2- hydr oxy- propyl) net hacryl am d&W'(HVPA), said nmacronol ecul e bei ng
pharmaceutically acceptable. 19. A macronol ecul ar conpound according
to any one of 25 Cdains 6 to 1 |ch . geAi di no or am no group
substituted with a nethyl, ethyl, aIIyI i yano or nitro group. 20.

A macr onol ecul ar conpound according to Clain16 in which X is a conpound of
formula (2), in which 30 Ris ' Rlerr] is acetyl, Wis
the group (=CO) NH and t he spacer Yf%ﬁﬂ S nade up of between 6 and 60
carbon, nitrogen and oxygen atons. éA‘nethod of detection of
|nfluenza virus, conprising the step of expd®ing a sanple suspected to 35

i ncl ude said virus to a conmpound according to any one of Clains 1 to 20
which is able to bind specifically to the(agijive site of influenza virus
neur am ni dase. WD 98/ 21243

PCT/ AU97/ 09771 - 51 - 22. A met hod according to Claim21, in which

t he which is linked through the ether side-arm,

R, R?%,Y, n and m are as defined in Cla
im 6, and
R' and W' are lipophilic C;-C,; alkyl or alkylene

10 ogroups which are optionally substituted by one or more
halogen atoms or alkoxy, haloalkoxy or optionally
substituted aryl groups.

8. A macromolecular compound according to Claim 6 or
Claim 7, in which Z is a group which binds hemagglutinin.

15 9. A macromolecular compound according to Claim 6 or
Claim 7, in which Z is a group which can act as a
detectable label.

10. A macromolecular compound according to Claim 7,
in which Z is biotin or a fluorescent molecule.

20 11. A macromolecular compound according to Claim 6 or
Claim 7, in which Z is an enzyme suitable for use in a
detection assay.

12. A macromolecular compound according to Claim 6 or
Claim 7, in which Z is a group with a terminal

25 functionality that is suitable for binding the

macromolecule to a surface.

13. A macromolecular compound according to Claim 12,
in which Z is NH,;, SH, CO;H, CHO or CH=CH,.
14. A macromolecular compound according to any one of

30 Claims 6 to 13, in which the spacer group Y is selected
from the group consisting of aminoalkyl groups, (poly)amino



conmpound is attached i} coval ent bi nding or non-specific
bi ndi ng, aW® 831248 cﬁim\ﬁm‘}\gﬂmv‘mp Y is sufficiently | B¢FA¥F00TRe
neur am ni dase’ bi ndi ng St are*exposed on the surface of the

macronol ecul e M and accessible to a virussparticle. 23. A et hod

according to aim21 or Caim?22, which is a selective capture assay, a

| . d ¥ ] . . ) | ti
sel ecti ve det g%flti%g Q;ﬁggr Bépéébfg%%glrg g%§§+§gﬁtlé¥§dg§péﬂ&e sel ectl ve

detection assa ] nma conposition for treatnent
of influenza RO8¥SpAFhaEAZEs B RoHpeEBY hgna SbYipRlndnsEst hanfng@ippon,

preferably a @gauqymdresgprgﬁygof0wﬁﬂahom§yo$e6$§éasaiohe ér 1a 14 and 18
to 20, or a pharpaceutically- acceptable derivative thereof, together with

a 15 phar maceGOMPAPAY+9Bcept abl e carrier, in which the conpound has an | D50
for neuranfni dgse of | essmidwdindlé@ildg/ dmpANd accordwenposClabm 14,

according to ai m.24, i Lch the c und is a conmpound according to
Claimé6 or Clgknw }C§6¥ Haghé g?%%ﬁ%%grgﬁﬁﬂoagﬁ%?ﬁrng to daim24 or Caim
25, 20 furthedéconpri siAgnaceonelecubaf cotpounderapendinal t9 anyiore of

agents. 27. c1ain® GORBOSELI 0N QRECRILAY LQ-FbAbMEAA1el ft YAI gRiLAGKUr t her
f 58 o8

therapeutically active agent 1s an anti-viral agent. : . A met hod
of treatnent &EOMfbhgeAFauPnfertidhirg af nBEAREINFncPREYRESHRANtEBRBRESI ng

the step D adiaiceirskenubBleasyrtheeitvpodyment, OpodysatpRdRiddel bha

i nvention, preferabl.y a cgnpound according to any one of Clains 1 to 7, 13,
14 and 18 to f@,ygpléoﬁﬁéaﬁaceuticalIy acceptabl e 30 derivative thereof, to
a manmal in nddd of such naeadtmehécular whomgpouhd socopodidghtse any| &herof

for neura”ini@%%QHgf6'?legba§n5whgéﬁ]g£g1maggomoleculgbﬁ QE @eﬁ%@?@ﬁ“d

according to any one o o .
from the group consisting of serum albumin (BSaA),

15 Thorseradish peroxidase (HRP), avidin, streptavidin or
neutravidin, and immunoglobulins.

18. A macromolecular compound according to any one of
Claims 6 to 15, in which the macromolecule M is selected
from the group consisting of polysaccharides,

20 polyacrylamides, polyethylene glycols, polvureas,
polyacids, polyesters, polyamides and N-(2-hydroxy-
propyl)methacrylamide (HMPA), said macromolecule being
pharmaceutically acceptable.

19. A macromolecular compound according to any one of

25 Claims 6 to 18, in which R is a guanidino or amino group
substituted with a methyl, ethyl, allyl, amino, cyano or
nitro group.

20. A macromolecular compound according to Claim 6,
in which X is a compound of formula (2), in which
30 R is guanidine, R® is acetyl, W is the group

O(=CO)NH and the spacer Y is a chain made up of between 6
and 60 carbon, nitrogen and oxygen atoms.
21. A method of detection of influenza virus,
comprising the step of exposing a sample suspected to

35 include said virus to a compound according to any one of
Claims 1 to 20 which is able to bind specifically to the
active site of influenza virus neuraminidase.



Clains 1 to 13, 14 or the manufacture of | ment
for the t%%?%ﬁ‘? ﬂimm&ﬁm“ral I nfection, in whi cﬁciﬁégg@%gund

has an IDerr] for | ess than 5 [err]g/m

22, A method according to Claim 21, in which the
compound is attached to a surface via covalent binding or
non-specific binding, and in which the spacer group Y is
sufficiently long that the neuraminidase binding units X
5 are exposed on the surface of the macromolecule M and

accessible to a virus particle.
23. A method according to Claim 21 or Claim 22, which
is a selective capture assay, a selective detection assay,
or a combined selective capture-selective detection assay.

10 24. A pharmaceutical composition for treatment of
influenza A or influenza B comprising a compound of the
invention, preferably a compound according to any one of
Claims 1 to 7, 13, 14 and 18 to 20, or a pharmaceutically-
acceptable derivative thereof, together with a

15 pharmaceutically-acceptable carrier, in which the compound
has an IDsy for neuraminidase of less than S pg/ml.

25. A composition according to Claim 24, in which the
compound is a compound according to Claim 6 or Claim 7.
26. A composition according to Claim 24 or Claim 25,

20 further comprising one or more further therapeutically
active agents.

27. A composition according to Claim 26, in which the
further therapeutically active agent is an anti-viral
agent.

25 28. A method of treatment of influenza infection in a

mammal, including man, comprising the step of administering
an effective amount of a compound of the invention,
preferably a compound according to any one of Claims 1 to
7, 13, 14 and 18 to 20, or a pharmaceutically acceptable
30 derivative thereof, to a mammal in need of such treatment,
in which the compound has an IDsq for neuraminidase of less
than 5 pg/ml.
29. Use of a compound according to any one of
Claims 1 to 7, 13, 14 and 18 to 20 for the manufacture of a
35 medicament for the treatment of an influenza viral
infection, in which the compound has an IDss for
neuraminidase of less than 5 pg/ml.



