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METHOD OF DETECTI ON OF | NFLUENZA VI RUS AND COVPOUNDS FOR USE THEREI N

This invention relates to diagnostic nethods, and in particular to

nmet hods for diagnosis of influenza virus 5 infection. The invention
provi des a noveloastzzguostic nmet hod whi ch can be used f orpcaeiv@eboren of
all strains of I nfl uenza virus Type A and Type B. The nethod is based
on t he use of conpounds able to bind specifically to the active
site of influenza virus neuram nidase, or =@ functionalised derivatives of
such conpounds, —asyBiish SEPETECTIONUF INFLUENZR VIRUA NISCONNPOUNDS  FOR USE THEREN

I nfl uenza virus in clinical specinens. The term neuram ni dase bi nders”
S used hereinafter to refer to these conpounds and their
functionalized derivatives. THie imidintdon delatpsutdsdidgnodtiichmeithodst | and
can function eithar I n tg_gggr esence Q absence of conpounds

r the
bi ndi ng non- speci Fitc AAFFIEYLART Fo Mppthods fof; ddaopegis oh enza virus
The invention par tinFdctibon." SrBé Cinvéhtidit Yrovddes a novdl f&ﬂqn%ﬂuc

conpounds and their use as diagnostic agents 20 for the visual or

i nstrument al det e®et®edowhigh| gambe maedl for deBecthbon chall iatxialipst bE

I nvention concern r ovel ani gi c ! lali,c acid

derivatives whi Chﬁgﬁ}%&%ﬂ gg,rus '.l‘npe £ anrga%pe B. 'i‘ﬁe néémaa is %as on
the use of compounds able to bind specifically to the

active site of influenza virus neuraminidase, or

10 functionalised derivatives of such compounds, as binding
and/or detecting agents to identify influenza virus in
clinical specimens. The term "neuraminidase binders® is
used hereinafter to refer to these compounds and their
functionalized derivatives. The method and compounds of

15 the invention can function either in the presence or the
absence of compounds binding non-specifically to influenza
virus neuraminidase. .

The invention particularly relates to a new class

of chemical compounds and their use as diagnostic agents

20 for the visual or instrumental detection of influenza A and
B. More specifically the invention concexrns a group of
novel neuraminic aeid.(sialic acid) derivatives which bind
to influenza A and B neuraminidase, and which also have a
functionality which allows the éompounds to be bound to a

25 surface or to a detectable label.

Background of the Invention
Influenza A and B viruses are major causes of
" acute respiratory disease, with an estimated 30-50 million
30 infections annually in the United States alone. Influenza
A has been responsible for major epidemics, such as the



to influenza A and B neuram ni dase, and which al so have a
functionality which al4ows the conpounds to be bound to a 25 surface or to

a detectabl e | abel. Background of the Invention

I nfl uenza A and B viruses are nmjor causes of acute respiratory

di sease, W t Ry@oyHsisd mated 30-50 mllion 30 infections annpel/Averedigohe
United States al one. Influenza A has been responsible for major

epi dem cs, such as the WO 97/ 32214

PCT/ AU97/ 00109 -2 - -2- " Spani sh Flu" of

1919 which kil etispahishrelwf ofiQ9ls. which\Neillaed mulllicdshaft people.

I nfections may present. with ) t im]ar to those of i uenza.
The rapid imm#eaiimﬂa‘ﬁ%gﬁr?ﬁa%%m&mm HFER ]
physi ci ans t 0 USgyhBEol® SsimPdOd theskhst APYERdrza. N Thiee rapid il | ness.
For exanple, an early and accurate diagnosis woul d al | ow deci si ons

regardi ng t he usddentifiication 9frespiratpsyylzuses 1wadid aoablei on of
children and ¢ he L 3
identificati ogn oPﬁ& fé%'/ix?ﬂste% by cli mngglt ggﬁ%ﬁ%‘é&r ggvﬁ% fg&‘/eﬁ@ﬁ a ﬁh%

used, an
variety of dillhessit Eer ostimplescinodakdypyand scairats diaghosis

|SAg000 L0 L0t DARLORS: Mool "L LSS L, o, B eBERE
a wi de range of \¢helagy and héoseituliihtichl 88NERIVAF&iF and the elderly.
' Laboratory tests for the identification of
10 +wviruses in clinical material arxe widely used, and a variety
of different detection methodology is available. The
textbook, "“Laboratory Diagnosis of Viral Infecticns",
Marcel Dekker 1992, Ed E.H. Lennette generally discusses
methods which are used for a wide range of viruses,
15 including influenza virus.

A number of tests are available for the diagnosis
of influenza A and B. The traditional method of
identifying influenza viruses has been the use of cell
‘culture, which is highly sensitive and specific.

20 Unfortunately, the time required for culture, isolation and
identification of influenza virus can range between 2 and
10 days, thus making it virtually useless in guiding the
physician to an appropriate therapy. Since influenza virus
infection is normally self-limited, diagnosis must be rapid

25 4if therapy is to be effective. In other words, such cell
culture methods are normally only of value in providing
retrospective epidemiological informationm.

In addition to the cell culture methods for
detecting influenza, there have recently become available a

30 few rapid direct tests, which are specific for influenza A.

Thus, a monoclonal immunofluorescence assay (IFA) has been
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A nunber of tests are available for the diagnosis of influenza A and B.
The traditional nethod of I dentifying influenza viruses has been the
use of cell culture, which is highly sensitive and specific. 20
Unfortunately, the tine required for culture, isolation and

I denti ficati onwefe7i3zdihuenza virus can range between 2 and PCIAWaymee t hus
making it virtually useless in guiding the physi cian to an appropriate
t herapy. Since influenza virus infection is normally self-limted,

di agnosi s nust be rapid 25 if therapy is to Be-effective. |In other words,
such cel | cul repertad hEpada.c Broetnaly HnlVixgl.m Merdhods, pld9l ddhB05)
retrospective epideugyo | C i nf ornmation Ln addiii to
the cell culture ne o%t'gg#aoafét &edeeggmnm?ﬁsesnazya,mt%&é"havgii%!éog?lt |y
becone avail abl e a(RfanfPoiriay,dKila.cet aksts, Olih Microbieli|i L9é2rag

I nfluenza A. Thus, a nonocl onal_ i mmunofl uorescence assay _(lLFA) has
been VO 9379"3%}21 4 A number of comparisons of these rapid detection

PCT/ AU97/ 00109 5 methods for influenza A have béen reported;’ b8d foPadeamd:
et al, J. Virol. Methods, 1991 33 305) and at Iepast one enzyne °

i munoassay (El A) heomaxdialfP. et alRydn- Cbini Micaobiolst, 3994732 (70 .who
M crobiol., 1992 30 1072).... A nunber of c arisqns of thes api
detection 5 net hoﬁgc?%mr'q'%%utéﬁzta%;r £y eBBB%'ﬁ" p'beﬁc%ﬁ‘g E’@eufﬁﬁ g?iﬂ%‘%t
Leonardi, G P. et withlouliuire idclation). solfditsetthitMboth ideheLLIGRELHI

that direct specinen testing be used to%et her with culture isolation,
so as to permit boPh Fﬁ%n‘f""%'}%atii’br?me o ingtitute therapy and infection

10 control measures, and to monitor the antigenic constitution
of influenza strains prevalent in the community for
epidemiological purposes. The IFA method is reported to be
labor-intensive, and requires considerable technical
expertise, with the results often being difficult to

15 inter_pret. On the other hand, the EIA method (Directigen
FLU-A; Becton Dickinson Microbiology Systems) gave a high
level of false-positive results, and it has been
recommended that this assay should be used in laboratories
only in addition to or as a substitute for direct

20 immunofluorescence tests (Waner, J.L. et al, J. Clin.
Microbiol., 1991 29 479).

_ As well as the problems mentioned above with the
available rapid assays for influenza, there are other
fundamental deficiencieé in some of these methods.

25 Firstly, none of the available assays can detect
influenza B, which means that even a negative test result
would leave the physician uncertain about the type of
therapy that should be used. Secondly, if a rapid
immunoassay method depends on the use of antibodies to one

30 of the influenza A proteins, there may be a serious problem

in detecting new strains of the virus which have undergone



of the virus, in tine to institute therapy and infection 10 control
nmeasures, and to nonitor the antigenic constitution of influenza
strains prevalent in the community for epi dem ol ogi cal purposes. The
| FA nethod is reported to be | abor -i ntensive, and requires

consi der abl e Wgeh¢d! expertise, with the results oftprRebhébios
difficult to ?SJﬂiﬂnterpret. On the other hand, the EIA methggr(Directigen

FLU-A; Becton Di ckinson M crobi ol ogy Systens) gave a high | evel of
fal se-positive results, and it has been - 4recomended that this assay
shoul d be used i & ladligEtaber BRift in tié \structitet ofnthe amtigerlcsubstitute
for direct 20 inmmunqfl uorescence tests (Waner,, J J. d.in.

L. |,
M crobiol ., 1991FP¥®t. - 1nfluenza A is mj'?“&s%?ﬁgibgﬂmm i%hed

above wWith the unaed%d lsakhechaRidsassays for influenza, there are other
fundanmental deficiencies in some of these nethods. 25 Firstly, none of the

avai | abl e assays can det echAnother|type of xrapid \ppsaynfensinfinenspe yizuses

negative test_regult woul d. | eaye th hysi G e | t _the
fype of - o Bhoits, HaeR SRETIReLR A St o) PRedhECkp Ll A onl”
| Mmunoassay et hoghede Ford axatpliécLiae, Gi. at id1QdiInternatbonal Paterithe

I nfl uenza A proteins, there may be a serious problem I n detecting new
strains of the viARRIigREEI NP WRJ2E{I#R56) . The method involves the use

of a chromogenic substrate for the.influenza neuraminidase
enzyme. In other words the assay depends on visualising a

10 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 distingnish between the presence of viral
neuraminidase and other forms of _ the enzyme, particularly

15 bacterial neuraminidase. It may also have low semsitivity
because éf the relatively slow activity of wviral
neuraminidase.

Neuraminidase is one of the key proteins present

on the surface of the influenza virus, and it plays an

20 important role in the ability of the virus to infect human
cells. It has long been thought that agents which bind to
the neuraminidase enzyme might prevent infection by
influenza, and much effort has gone into seeking such
binders. Whilst many compounds have shown in vitro

25 activity against influenza neuraminidase, only recently has
it been established that it is possible to achieve
protection from influenza infection in 'vivo by the use of a
powerful neuraminidase binder which binds to the active
site of the enzyme (see von Itzstein, M. et al, Nature 1993

30 363 418 and our earlier patent applications, International
Patent Applications No. WO 92/06691 and No. WO 91/16320,
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-4- a drift or-shift in the structure of the antigenic prot eins.
Influenza A is notorious for its propensity to undergo such changes.
Anot her type of rapid assay for influenza viruses 5 has been described in
a series of pah¥733Pdcifications (see for exanpl e Li av, PQY/AWN7/00409

I nt ernati onal Patent Application No. WO 92/12256). The nethod involves
t he use of a chronogenic substrate for t e influenza neuranini dase

enzyme. In other words the assa ends ual i siin 10 dye, whjch
is formed when the#ﬁfm%l Pﬂag whic I%/Q?%&i?péef’a araged by

aci d-dye conj ugat ecHDs Ofd#drenkdl)s In phPEICRLHC AP Deefl 2bhR4 thdR t£S-
specificity, because it coul d not readily distinguish between the
presence of viral didehydwp-@vidridideoxynd mmidmw-@fc-s:wmmmie acid
particularly 15 b ur Vs Al s nsgtivity
g@%@dy S[ig,w‘i;egaphﬂéiﬁogéisﬂa id's %JE%)A% oW a%? St

because of the rel neur am ni

Neur am ni dase is ofrfbiehiee dﬁ;taninﬁ.anne,ptﬁemﬂo shompthnSU.ﬁfzaﬁMf t he
i nfl uenza virus, and l.ays gn rtant, role in_the ability of the

virus to infect huﬁﬁﬁi"igal c’éﬁ%é’itﬁ't iﬂagg pERRReh Bkt eEndds agent s

whi ch bind to ARE1RELFGHE LY d@atanu@mh&wnhsbafsﬁttﬁbpy in
i nfluenza, and nuch effort has gone into seeking such binders. Vvﬁ st
many conpounds havhunaewelunteensy (HagdenetF 1G4 yeta@di.ndt. Amkrioan Medical

neur am ni dase, onl ngggentig/gep% 295) it been established that it is
possi bl e to achi eve v -

10

Compound (I) GG167

More recently it has been found that certain

15 substituted cyclohexene derivatives of sialic acid are also
potent binders of influenza virus neuraminidase (Kim, C.U.
et al, J. Amer. Chem. Soc., 1997 119 681), and specifically
the compound (3R,4R,5S)-4-acetamido-S5-amino-3-(1-
ethylpropoxy) -1-cyclohexene-1-carboxylic acid (GS8 4071)

20 It is the purpose of the preéent invention to
overcome some of the problems inherent in the prior art
methods and to provide a simple and sensitive means of
detecting influenza viruses.

Accordingly, we have now found that biologically

25 active substances which possess stereochemical

complementarity to the active site of influenza virus



protection frominfluenza infection in vivo by the use of a power f ul
neur m ni dase bi nder which binds to the active site of the enzyne (see
von Itzstein, M et al, Nature 1993 30 363 418 and our earlier patent

applications, International Pat ent Applications No. WD 92/ 06691 and
No. WO 91/ 163%b 9732214 WO 97/ 32214 PCT/AU97/00109
PCT/ AU97/ 00109 the entire disclosures of which are herein

i ncor porated by this reference). In particular it has been found that
2, 3- di dehydr o- 2, 4- di deozy- 4- guani di nyl 6N-acet yl neuram ni ¢ aci d
(Conpound |, desinestesididxse), ap di.poleaedhhndﬂte ghubkdicatibuchya
neur am ni dase, and al so shows Otﬁ e ILn_v

Bt

ani mal's (Ryan, D YPRettzgtedn ﬂFﬁfﬁﬁ'ga?"Kd’e‘%?nets'l \é:‘f&gcﬁg%l ?Y‘l% a:f)éﬁ 1994

38 2270) and in for Midiap|ieaeet & 6EYESR, dndsirfipaditicdlafRéiEdin
Medi cal Assoc., 1996 275 295). 10 nmpound (1) GG167

[err] derivatives |afi Sompeund| § can the unad) toodeterkainflvengs 15
bst i d | y T .
LD 4120, O UG S BT ol b WA e

i nfluenza virus urm ni das

Chem Soc., 1997 :lﬂ_ﬂlvﬁﬁi:)q winthies pndl Atcahéysame time dmTbeuattached to a
(3R 4R, 58) - 4-acet 33}93&.; grm trlao a.3 d(et:ectable linking group.

Summary of the Invention
10 The invention therefore provides in a first
aspect a method of detection of influenza virus, comprising
the step of exposing a sample sBuppected to comprise said
virus to a compound (neuraminidase binder) able to bind
specifically to the active site of influenza virus
15 neuraminidase.
The method of the invention is applicable to all
known strains- of influenza A and influenza B.
Preferably the neuraminidase binder is linked via
a spacer group to a surface or to a detectable label. The
20 spacer group should be sufficiently long that the
detectable label is exposed on the surface of the virus
particle.
The method of the :i.nvez_;tion may use selective
capture and concentration of the virus, followed by
25 detection of the virus using any convenient conventional
method; the detection method need not have inherent
se_leetivity. For example, the neuraminidase binder 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 émbodiment
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et hyl propoxy) - | - cycl ohexene-1-carboxylic acid (GS 4071) 20 It is

t he purpose of the present invention to overcone sone of the probl ens
i nherent in the prior art nmet hods and to provide a sinple and sensitive
means of detecting influenza viruses. Accordi ngly, we
have now f oundwdwiszhigol ogi cally 25 active substances whi ch yrasa®ss109

st ereochem cal conplenentarity to the active site of influenza virus

- 6- neur am ni dase, as disclosed in the ﬁublication by von

Itzstein et al referred to above, such that=the- I err] for binding is

10[err] Mor |ess,ofirkhe rigyention, arhecspager grougetierminetesoin®npound |
can be used to detﬁﬂcéiﬁﬂaﬁi@?&iﬂ%“ﬁiﬁ&‘é@é‘@ el jehhy 98%&1;:&
e Intlde at the e

selectively bind t nza virus an same tIrme"to
attached to a furi¢ tlonali tiiesd attet RAdw| in | thkiart .gr Fop. example tharar y
of the Invention 10 The invention therefore provides in a

first aspect atWERiRpl Funstionpliky pay he fPietinyds greshpvhich pan be

the step of expOSi Yfed C re ' cad V.
conpound (neur g(r)ri ni dase%%%%ﬂjm%cﬁgﬁgagbleg?od%% %gastsgc?%‘l:%ﬁﬁ/&f%

the active site ofstrépervicdtin oxsan anhibodyridinesied sgaingkchiotimot

cl eaved by neuram ni dase. The thad qQf .t he _iLnvention is

applicable to all known tregf'ﬁ‘giglen %e@aezrgaﬂagnghnﬁ #‘ﬁ%ﬁggé%.my for
For the purposes OéxamipFe e Qi iafidhio0grblpi which Xan e @sedr bty dospigdwd
that the word "conprising” is to be understood to nean "includi ng but
not linmted to". @ neurapinidase,bipder  tqR carhgw -sowpriping speface.

simlarly ynderstood.  a3ternatively!T&Sddieivela QSBE%&L“LS@S% |
is linked via 25 a spacer grouegntao Xesﬂrface or to a ceiet ectable Ta e‘%ﬂ. Q.Q‘;f

The spacer grobe weedi (thwe wirusi pavhities oin a mampliecmay fdrt example be
| abel is exposed o ce. of Lru artigle.

The net hod of the gﬁégﬁ?‘?%‘; %af‘glge'hggﬁ'ée?f\% :p(?é’ﬁ;lp&reg gﬁdaCSﬁEeeﬁ'f?}?ﬁ? on
of the virus, foll babdlpyunder dwinditiensoguéhcthat (thel Minddeanpifasveni ent

conventi onal net hod;  the det e%tion net hod need not have_i nherent
selectively to the viral neuraminidase on the surface of

15 the viral particle. Preferably the detectable label is

covalently coupled to the neuraminidase binder. The
detactable label is then detected using any coanvenient
method. For some detection systems, it is convenient to
focus the sample into a confined area, for example a spot

20 or a line on a surface. This may be achieved by a variety
of methods; for example, the sample may be suaspended or
non-selectively éaptured on to a filter or other support
material, and then exposed to the labelled. neuraminidase
binder as described above. There are several known methods

25 for the non-selective capture of influenza virus, for
example on a fetuin-coated surface (J. Virological Methods,
1992 39 111) or on a suitable membrane (J. Virological
Methods, 1992 40 77). Another suitable detection system
could be an optical assay device as described by Miller,

| 30 B.J. et al, Uniced States Patent Application No. 5,418,136.



selectivity. For exanple, the neuranini dase binder may be attached to
a support material; such as a nenbrane or 35 polyner, such that virus

particles will be selectively captured and concentrated when a sanple
i s passed over or t hrough the support. Therefore in one preferred
enbodi nent WO 97/ 32214

PCT/ AU97/ 00108° >384 _7- of Thermvention,
the spacer group termnates in a functionality able to bind to a
surface. Many suitable functionalitiesgare known in the art. For
exanpl e the term nal fnuaabtBaR| i AVtéinative) RispboByth@ ! Duipertici aaan

be 5 used to attach the binder to a surface coated wth avidin,
streptavi din, orua® areemRinptioncefctelpatie garfune and selective

Alternatively thgolghdldpled Wiehs@B2h! binfTy I seneitSYaTBLE-DeEagy ani no

group which can be use 0 cdnjugate e neuram ni dase binder to a
car boxy-conpri si mgthod faf aletebting influenzg\ vigrumt | Thip makee|wse¢iaof the

d i h d: the yi i.cl i
o e aPRL ol . apclt ¥ Tiapan, wlHAE PR E3pifaly ks el
detect abl e 28 ChundPéle ndiatiihitaRse ssTeddbds dpelidndeoerbiegs

selectively to the viral neuram nidase on the surface of 15 the viral
particle. Preferaphorigel jaunfacsy|(Whikpe| D;Q., CurnyofePanMigrebi®led to the

LU 01955 1 gl gons GPYSRRTD) Sk SUE SR A" g
- than one neuraminidase binder molecule at the same time.

10 Thus, a neuraminidase binder compound 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
flow across the band of bound compound. Any influenza -

15 virus particles in the test sample will be trapped by the
membrane-bound compound and thus retained in the narrow
band. In the second stage of the test a detectable label
attached to the neuraminidase binder is allowed to flow
through the membrane across the band of bound influenza

20 wvirus particles. The presence of influenza virus is then
shown by an observable change in the membrane at the aite
of the bound compound. Suitablé chromatographic assay
devices have been described, for example by Chandler, H.M.,
International Patent Application No. WO 92/21977.

25 A very large number of suitable detection systems

| is known in the art, for example biotin-streptavidin,
enzymic systems such as horseradish peroxidase or alkaline
phosphatase, fluorescence systems, chemiluminescence
systems, colloidal gold, radioactive labels and

30 agglutination systems. It is contemplated that colloidal
gold linked to a neuraminidase binder via a spacer group



focus the sanple into a confined area, for exanple a spot 20 or a line on

a surface. This nmay be achieved by a variety of nethods; for exanple,
t he sanple may be suspended or non-sel ectively captured on to a filter
or other support material, and then exposed to the |abelled

neur am ni dase wo9whenader as descri bed above. There are severptT/kU®wo109
nmet hods 25 for the non-selective capture of influenza virus, for

exanpl e on a fetuin-coated surface (J. Virol ogl cal Met hods, 1992 39
111) or on a suitabl e nenbrane (J. Virol ogi ca thhods 1992 40 77).
Anot her suitable dEFEEtPﬁnas@%ﬁ%ﬁﬁ“l‘rlybGHFﬂebéﬂ%ﬁlQﬁﬁ99££blas dabedevi ce as

described by M| ehnoeRrBodnv&lidie ddiiecbtdon! Apetedaliila 4RANIGR £RE No.
5,418, 136. WO 97/ 32214

PCT/ AU97/ 00109 neuraminidase hindexoicoyaleatlyremiplesi tas becseradish

i nvention may use_a.conbi | elective tur nd.sel ective
detection to provi 88’8"?1’%5?{9 anﬁbe 2“‘31 pe Fﬂﬁns'(%g r“%ﬁi’e Ggi to
detecting influsnzgeleetSa dbitablk Fotettich bpsted addidio optimideh -

i nfl uenza virus particle typically has about one hundred neur am ni dase
nol ecul es spread ofepditions fox ctdions peing noymale txydad and erroxop.
M crobi ol . | mgugekimenfdéidid. 1-48), and can therefore attach to nore

The neuraminidase binder may be any agent which
binds to the active site of the influenza virus
10 mneuraminidase, provided that it does not comprise a
detectable label or spacer group which is cleaved by the
neuraminidase. The binding need not be irreversible. The
IC;, for binding is suitably 10°° M or better.
Suitable agents include, but are not limited to,
15 compounds of suitable IC;, discloased in our earliexr patent
applications, International Patent Applicatiéns No.
W0/92/06691 and WO0/91/16320, and also U.S. Patent No.
5,453,533 by Luo et al, u;s. Patent No. 5,512,596 Hy Gilead
'Sciences, Iﬂc., and International Patent Application No.
20 WO0/96/26933 by Gilead Sciences, Inc. Although these
specifications disclose the use of the compounds disclosed
therein for treatment or prophylaxis of influenza virus
infection, it is not suggested that the compounds are
useful for diagnostic purposes, using assays of the type
25 described herein.

According to a second aspect, the invention
provides a neuraminidase binder suitable for use in the
method of the invention, comprising an analogue of
neuraminic acid (sialic acid) substituted at the C, or

30 equivalent position with a spacer group suitable for

coupling to a detectable label or to a surface.
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t han one neuram ni dase bi nder nol ecule at the sane tinme. 10

Thus, a neuram ni dase bi nder conpound nay be attached to a support,
for exanple as a narrow band .across a length of porous nenbrane. The
test sanple is then applied at the other end of the nenbrane and
allowed to woohhfyy across the band of bound conpound. Any piciavdftoide 15
virus particles in the test sanple will be trapped by the

menbr ane- bound conpound and thus retained in the narrow band. In the
second stage of the test a detectable | abel 10 - attached to the

neur am ni dase bi nder is al Iavedprafddrmd embodimentighthiw smpdntapsoxddess
t he band of bound influenza O vjru articles. The presence of

i nfluenza virus CSPRURds of gmdrfbclﬁrf observabl e change in the menbrane

at the site of the bound conpound. Suitable chronmatographi c assay
devi ces have been described, for exanple by Chandler, H M,
I nternational Patent Application . WD 92/21977. 25 A very
| ar ge nunber of suitable detecti syst ens is known in the art, for
exanpl e bi otin-streptavidin, enzym c systens such as horseradi sh
per oxi dase or al kaline phosphXt ase, fl uorescence systens,
chem | um nescence systens, coMl oi 8al gold, radioactive |abels and 30
agglutination systenms. It | Ogll dal gold Iinked
to a neurani ni dase bi ndHO 3
-9- w [l be a particularlygconveni gnt detgctabl e | abel . (Hmt her
conveni ent detection system wydd utili
RNH !
R
5
wherein
R represents an azido group, an unsubstituted or
substituted guanidino group, or an unsubstituted or
substituted amino group;
10 R’ represents COCR,, COCF, or SO,CH,;

X represents O or NH;

W represents a spacer group made up of a chain of
atoms having a total length of between four and one hundred
atoms, and optionally alsc comprising substituted carbon

15 and/or nitrogen atoms and optionally including oxygen
and/or sulphur atoms;

Y represents OH, SH, NE,, =0, CH=CH,, CO,H,
CONHNH, or NH-biotinyl, or a protected form of one of these
end functionalities;

20 and wherein the substituent on the amino or
guanidino group, when present, is a substituted or
unsubstituted C,.. alkyl, such as a methyl or ethyl group or
an aryl group such as phenyl; or an amino, hydroxy, cyano
or alkoxycarbonyl group:



neur am ni dase bi nder coval ently coupl ed to horseradish per oxi dase. The
skilled person will readily be able to 5 select a suitable detection
systemand to optim se conditions for detection, using normal trial and
error experinmentati on. The neur am ni dase bi nder may be
any agent whi cwwosems2itsnds to the active site of the influenzactiAussoorde
neur am ni dase, provided that it does not conprise a det ect abl e | abel or
spacer group which is cleaved by the neur am ni dase. The bi ndi ng need
not be irreversible. The | Clerr] for, bi"n&i‘-ng Is suitably 10[err] M or
better. Sui t awiEhates Rroviso, FbathErWaY AoeA n4qthiinedude, the

conpounds of suit Be5C | | | ¢ at.en 5
applications, Int ?rllnd:‘lltﬂl ?r?g% gtﬂelz:? %gfﬁt?%ﬁéﬁg BV\%?Q%I 0%%%111 arlllgd
WO 91/ 16320, and &°sdnSefendently répresents, H56r 58 hypdrdoarben group. S.

Patent No. 5,512,596 b i.| ead Sciences, Inc., and I nternati onal Patent
Application No. 26°P /1?6933"5%@?%&? e OB oT 18R Al though these

speci ficationssdi scl ose t herdSgndthdd HrdPeReeA0SmELALhOSE] the inRBNREHBRS OF
treatment or prophylaxis of influenza virus infection, it is not
suggest ed t hat t he@RVHESAM aeuzpninidage drindexs of fgroula c(PA)p (I ng
assays of the type 25 described herein. According to a
second aspect, the invention provi des a neuram ni dase bi nder suitable
for use in the nmet hod of, the invention, conprising an anal ogue of
neuranminic acid (sialic agfd) substituted at the C7 orw/at 30 an equival ent
position on a branched sige chain attached to the fing systemof said
anal ogue with a spacer 19 sui tedse for coupl ppg™tH a det eciambne

| abel or to a surface. ~ ™ WO 97/ 32214
PCT/ AU97/ 00109 - 10 -
preferred enbodi ment, thig Y~provi des COoNPOUNgfimg

[err] :

&I wrese

(I1IA) ' (1IB)

10 wherein R, R’, W and Y are as defined above for
formula (II), A and B are oxygen or CH; or may represent a
single bond, and R® is a lipophilic C,-C;, alkyl group which
is optionally substituted by one or more halogen atoms,
cycloalkyl, alkoxy, haloalkoxy or lcpt:ionally substituted

15 aryl groups.

Suitable spacer groups W include, but are not
limited to, linear peptides, oligosaccharides, polyals,
polyethylene glycol groups, hydrocarbon groups and
hydrocarbon groups linked together with oxygen or sulpbur

20 atoms or with carbonyl, amido, urea or hydrazide
functionalities. Spacer groups W may also compri#e
combinations of these various groups.

Suitable protecting groups for the ehd
functionality ¥ include, but are not limited to, esters of

This Sheet Has Been Replaced THIS SHEET HAS BEEN




5 _ wherein R represents an azido group, an

unsubstituted or - substituted guanidino group, or an unsubstituted or
substituted am no group; 10 Rlerr] represents COCH err],
COCF[err] or SQerr]CH[err]; X represents O or NH
Wrepresents 5% group made up of a chain of at ong,ah @9 t ot al
| engt h of betvvee our and one hundred at ons, and optlona

conprising substituted carbon 15 and/or nitrogen atons and optlonal I y

i ncl udi ng oxygen and/ or sul phur atonss 12 - Y represents OH,
SH NHerr], CH-@neCom{HbR&da déJachibips, carliddidd &F keher niHdnat i nyl,
or a protected formof one of these end _functionalities; 20

and wherein the SONSWE; S¥RuRsy @R& 3feEsle of the CHEQ GFOM®-group, when
present, is a substituted gf yged h&aﬁbsu@uggﬁq@&%@% gHdapras a
met hyl or ethyl group or an aryl group such as phenyl; of an am no,
hydroxy, cyano includesabatuyated@nd upsaturated straight or branched
5 hydrocarbon groups, including aryl groups, and combinations
of such groups.

Preferred compounds of the invention include
compounds of formula (II) wherein R represents guanidino
and R’ represents acetyl.

10 Another group of preferred compounds of the
invention of formula (II) are those wherein X is O and Y is
NH, or NE-biotinyl.

A third preferred group of compounds of the
invention includes neuraminidase binders of formula (IIA)

15 4in which R is amino, R’ is acetyl, B is oxygen and R! is an
alkyl group.

Further preferred compounds are those of formula
(II) wherein W is a spacer group selected from the group
consisting of CONH(CH,),, CONH(CH,) NHCONK(CH,),,

20 CONH(CH,),[NHCO(CH,):l,, CO(CH;),, CO{CH,),NHCONH(CH,),,
CO(CH,) ;NHCO (CH,) ;, CONH (CH,) ;NH (COCH,NH) ,COCH, ;

CONH (CH,CH,0) ,CH,CH,NHCO (CH,) ;,, and CONH {CH,) ,NHCO (CH,) 4.
wherein n amd m are integers between 2 and 12, and q is 0
or an integer between 1 and 1l12.

25 The person skilled in the art will be able to
select a suitable detectable label and detection system,
and to test the compounds referred to above for their
suitability using routine methods. Thus the skilled person
would be able to choose a suitable detection system, such

30 as selective capture or selective detection as described

above. For selective capture systems, the spacer group



- 11 - with the proviso that X-WY does not include the
group OC(=Z)NRlerrfR err], wherein Z represents 0 or S, and Rlerr] and

Rl err] independently represents H or a hydrocarbon group optionally
substituted by NHerr], OHor SH, but Rerr] and Rerr] are 5 not both H
I n anot her prewemnnazienbodi ment, the invention provi des pewangreichase
bi nders of forrmula (I11A) or (11B) [err] 15

(1A (rr, wherein R, R[err] Wand

Y are as defined above for 20 fornul a % A3and B are oggen or d]
or may represent aill termimatpoim a fgp iﬂ’ﬁlﬁté' ablepEpHping to a 9011

' | kyd i
mbr e halngen at omi iR, MaGy, st ek E0bRIZUIAL) Lid o 2 oSie

substituted argdt.gr oups 25 SUI tabl e spacer groups W
I ncl ude, but are not Lted to I near I des, | saccharldes
pol yol s, pol yet hyl ene g gof “ﬁ?%'p%ti% HROYP ‘ﬁg’g & (eor

hydr ocar bon gr 6UpSedniivadnit)dehbaldvhée Whé)rth%uhﬂhﬂity of XKdTpaent t h
car bonyl, am do, urea or hydr azide 30 functionalities. Spacer groups W

may al SO conpri se ComPQuithitePigdsternepraninidasn bygrogignificant extent;

Sui tabl e protecti o ity Yhe! Bindlily - 1s ddt ddc¥eBsbltmdre Chalf! Tod Hor¥.C

not limted to,
The ability to bind to neuraminidase may be assessed using

any convenient method; one suitable method is the in vitro
10 biocassay of neuraminidase activity described by Warnmer and

O'Brien, Biochemistry, 1979 18 2783-2787. In vitro

biocassay is described in our Application No. WO 91/16320.

Alternatively binding of a radiocactively-labelled binder

compound to neuraminidase can be assessed by methods known
15 in the art.

Suitable types of clinical samples for use in the
method of the invention include throat swabs, nasal swabs,
naso-pharyngeal washings, nasal washes and gargles, or
combinations of any of these; the gargles may optionally be

20 concentrated, for example by ultracentrifugation, if
necessary, but it is expected that this will only be the
case when the number of viral particles is low.

It will be clearly understood that the label
which is linked to the spacer group may be an epitope

25 suitable for use in antibody detection kits, such as those
described in U.S. Patent No. 4943522 by Eisinger et al
. (assigned to Quidel); in optical assay devices having an
active receptive surface, such as those described in U.S.
Patent No. 5,418,136 by Miller et al (assigned to Biostar,
30 Inmec.); or in agglutination detection systems such as those

described in U.S. Patent No. 4,894,347 and Internatiomal



WD 97/ 32214 PCT/ AU97/ 00109

- 12 - the OH "SH and CJ err]H groups, carbamates of the NH err] and
CONHNH[ err] groups, and acetals of the CH=O group. As used
herein, the term "hydrocarbon group” i ncl udes saturated and
unsat ur at ed swiomirgidiaor branched 5 hydrocarbon groups, i nglcaghiveaesmoy!
groups, and conbi nations of such groups. Preferred
conpounds of the invention include conpounds of for mul a (I'l) wherein
R represents guani di no and Rlerr] repddsents acetyl. 10

Anot her group of %ﬂ%ml@sﬁﬁé%dhkdmtmo“”r bmbnbrolsﬁ Gioxiheda (1)
are those wherei #

A third preferregt group (??Jn%g%ou ate? ‘P},ﬁiteﬂi]o'%‘lsﬁlg_eﬁ I on |nc < e“s:i'tab]‘e

neur am ni dase bi rfider s imotiel methoéd)of lthe iinveintdibnR | BoanexempX¥d cra] is
tyl, B d rrl . is an al kyl gr.o

acetyl, I S oxygen.a | Y. up. .

Furt her pref erreg’%?g’t%%s: L&"Pﬁﬁgﬁroﬁu‘f“tﬁqﬁjlfgr detgcﬁ‘?‘} F Ragtesia s o

I
LR FooeT) L M AR R ey S 5 . et

CONH( CH[ err]), [ NH3oRechnadiogy.cAPPR [ 13233733 7@.err]) | err] , CO
E a{ :; H g { :{ H mﬂggl(-l[cg (ra{ ef:&:pounds adddrding to the invention bind

CONH(CH[ err])[er @Msﬁﬁﬂ:{w bl\dh:i):fxgl(%] Gﬁé_l}iiﬂr‘are]nza virus zaerga\lminidase,
CONH(CH[ err] CH[ err err er_g] NH err an H
(CHer 1) [ of ] NCIS SAep 195 (41 %' o BeCunzer b Fhbty Srmmrsmidn agy; also
between 2 andpl2,peéthdrdpevtically Qbefdl | nt eger between 1 and 12.

The compounds of the invention may be prepared by
a variety of methods, and in a further aspect of the
invention provides methods for the preparation of compounds
of formula (II). In one type of approach the preparation

15 of the compounds of the invention wherein X is O may be
carried out as shown in the reaction schemes below in which
R, R’ and Y are as defined for formula (II), R’ is an alkyl
group and W’ is a spacer group. Thus, a sialic acid
derivative of formula (IIT) is converted into the 8,9-

20 protected form of formula (IV), which may be for example a
cyclic carbonate (A = C=0) or an acetonide (A = CMe;). The
remaining free 7-hydroxy group is acylated with either an
isocyanate group OCN-W’-Y or an acyl chloride -(C1lCOL),
which has a second leaving group L, the group L then being

25 displaced by an amine H,N-W’-Y. The group W' is a spacer
group, generally of 4 to 10 atoms length, gemerally within
the definition of W, and W may be equivalent to CONHW'.
The spacer group W’ can be further extended or
functionalised, for example by the addition of biotin to

30 the end of the chain as in (VI).



25 The person skilled in the art wll be able to sel ect

a suitable detectable |abel and detection system and to test the
conpounds referred to above for their suitability using routine

met hods. Thus the skilled person woul d be able to choose a suitable
detection systowposaely 30 as selective capture or sel ecti vecriatembiedon as
descri bed above. For selective capture systens, the spacer group

WD 97/ 32214 PCT/ AU97/ 00109

- 13 - will terminate in a functionality Bl®e to bind to a solid

support. Many suitabl e functFinadlin.i sheaprokecting gndwpes A, Rirand any that
The substitution b h Y, 'vglf ) oyl d o)
decrease the abili §L0§rgﬁgﬂgd¥§”&ﬁ§ ég;@%%%%ﬁﬁgg#% N 'tgﬁﬁbﬁfaﬁlnldgge by
a significant exteohfer standind adxnditiensi bdi give sthwtcapoundacdfNBoLmalan
100-f ol d. The abSIité to pind to neuram ni dase may be assessed using
any conveni ent net Hdd? -on® YAFIGEY LLPEREgcring @royps quiLabde £05,55ay of
neur am ni dase agti yirbiedesohi H£0KY RYdreay A carbdy¥ idioups 18 RAbwA'
1979 18 2783-2787.¥|n Sitro bioéﬁéﬁy 'S desg?fbe i N our Appllcatlo%n
No. WD 91/16320. theAnrdsnaeev£0y exampleg “Brotecting fxcups \inl Opghhid

bi nder conpoun an ni e e S b s known 15

in the art. gyBQhQSEEU{%gb'F.ZE.t ﬁ?%s%n%f (c ?ﬁ?cglds%%srfpwﬁtes}saiﬁdr use in the
met hod of the invention inghude throat swabs, nasal swabs, OH

naso- pharyngeal washi asgh Weggles and gargles, or C inabioné gg
ORY1 onal ly be concentr? e e P
cessary, bur—tT™s expea af thijs will

o]

any of these: the Qﬁ}gl f

by ultracentrifugatio ?'if th

only be the case wheangheNfunber of viral particles is | gy v

It will be clearly understood #hat the | abel which is Iinked tg§ the®V)

spacer group may be an epigﬁBg 25 suitable for use in antibody detection
|

kits, such as those de bed in U S Patent No. 4943522|byqEhainger et
al or
(QCICOL(i) HoN-W-Y’
O-CONH-W-Y"
0™\ 0. COR
1-o® |
R
/ |
(I x=0)

10

Compounds of formulae (III) and (IV) are known,
and their preparation has been described, for example, in

International Patent Application No. WO 91/16320.



(assigned to Quidel); in optical assay devices having an active

receptive surface, -such- as those described in U S. Patent No. 5,418, 136
by MIller et al (assigned to Biostar, 30 1Inc.); or in agglutination
detection systenms such as those described in U S. Patent No. 4,894, 347
and | nternatigoay WO 97/ 32214

PCT/ AU97/ 00109 R : - 14 - Pzgtc gfrﬁmmolw
Application No WD 91/04492, both by Agen Linited. It is also

contenpl at ed that bi osensor system are suktabl e for use in the nethod
of the invention. For exanphéthér type oF appydachecfdr adod Prepanmtacn b6r
detection of bacteria 5 has been described (N Isson, K GI. and C F.
Mandeni us; mospounds 9fythe cipvention; whegein X is NH involves gy p
conpounds accor digi 3 nbNG1tAVENEiLNid I dtd deriRAELVE A | da:Siyioii0loht! O

I nfl uenza virus neuram Ni dase, wth 1 err] of 10[err] Mor better,

and these conpourmatdpnsl wbich(gire t#hdanbdet doyergioncay|the C7 position.

The conpounds _of the invegtion be ared b vard et f

net hods, and Pn q’uwagépﬁrf% °'ﬂ1°2‘he € °|(}n éﬁﬁrﬁlﬁ g‘r’f)"\‘/'ldtf‘es&r%t M8¥sPPor
the preparati on GeacH@@Ounder Mits@icbw Résdctiohl ondbtods L eyiafe approach
the preparation 15 of the conpounds of the invention wherein X is O may be

carried out as siovitable feaving: JEPMR FRSATS Witho VAT A (Ftereochemigtaiy, |
and v are as def il QanlsQhd il6) offal,S ARG Ybnen., gk ERTosH).i S
pacer group. us, a sialic aci
Displacement of the C7 ester with a nucleophile such as
10 azide then gives a C7 nitrogen substituted derivative with
the correct stereochemistry. AaAn alternative method for the
introduction of nitrogen to the C7 position of sialic acid
derivatives has been described (Kong and von Itzstein,
Tetrahedron Letters, 1995 3§ 957).
15 Most of the intermediates of formula (V) and (VI)
are novel compounds, and these comprise a further aspect of

the present invention.

Detailed D ipti ¢ the I -
20 The invention will now be described in detail by
way of reference only to the following non-limiting
examples.
Examples of compounds of the invention of formula
(II) (X=0) are shown in Table 1. Those examples of
25 substituent Y which include biotin have the biotin attached

via an amide linkage to its carboxy group.



derivative of forrmula (I1l) is converted into the 8, 9-
of formula (1V), which may be for exanple a

20 protected form
cyclic carbonate (A = C=0O

or an acetonide (A = Cvel[err]).

acylated with either an
(aca),

gr oup,

W can be further
addition of biotin to
97/ 32214

- 15 - Finally,

The

The group W is

generally of 4 to 10 atons length, generally within
definition of W and Wnmay be equival ent to-CGONHW .
ext ended or

remai ning free 7-hydroxy group is
I socyanate group OCN-W-Y or an acyl
WO sAB2tmas a second | eaving group L,
25 displaced by an amne Herr]NW-Y.

functi onZakdedk for exanple by the
WO

30 the end of the chain as in (V).

PCT/ AU97/ 00109

under
WTT)Y. A variety of

the protecting groups A, R and any that
are present on the substituents R and Y, can be renopved
conditions to give the conpounds ofHéor

protecting groups suitable for 5 p of the hydroxy and carbonyl
groups is known in the art; see for_e 'ORL ot ecting Groups in
Organi ¢ Synt hesis" by T.H GeeneR 1 . [err]
R
5
Compound No. R R w Y
8 NEC (=NH) NR, Ac CONH (CH,) NHCONH (CH,) NH,
11 NHC (=NH) NH, Ac CONH(CH,), NH,
13 NHC {=}NH) NH, Ac CONH(CH,), NHBoc
17 NHC (=NH) NB, Ac  CONH(CE,CH,0),CH,CH, NH,
1s NHC(=NH)NH, Ac CONH(CH,), NH-Biotin
20 NH, Ac CONH(CH,) MHCONH(CH,;); NHBoc
21 MHC (=NH) NH, Ac CONH(CH,) ; (NHCOCH,), NH-Biotin
22 MHC (=NR) NE, Ac CONE(CH,) (NHCO(CH,),, NH-Biotin
23 NEC (=) NH, Ac CORH(CH,) NHCO(CH,), NH-Biotin
25 NHC(«NH)NH,  Ac CONH(CH,)([NHCO(CH,),], NH
26 NHC (=NH) NH, Ac CONH(CH,)([NHCO(CH,);}, NH-Biotin
27 NHC (=NH) NH, Ac CONH(CH,) {NHCO (CH,),NHCO NH-Biotin
CH, (OCH,CH,) 5
28 KHC (=NH) NH, Ac CONH{CH,)[NHCO(CH,).], NH,
29 NHC {=NH) NH, Ac CONE(CH,)([NHCO(CH.) )N CONHNHBoC
H-COCH,CH,
3o RHC {=NH) NH, Ac CONH(CH,) ( [NHCO(CH,) ;] N CONHNH,
H-COCH,CH,
31 NHC (=NH) NH, Ac  CONH(CH,) (NHCOCH,CH, CO,H

and examples of intermediates of formula (V) and (VI) are

given in Table 2. Again Boc represents butoxycarbonyl.

chl ori de

the group Lpdhgty7R6iesd
a spacer

t he
The spacer group

st andard



10 Conpounds of fornulae (I11) and (1V) are known,
for exanple, in

their preparation has been descri bed,

and

| nt er nati onal

Pat ent Application No. WO 91/16320. WO 97/ 32214
PCT/ AU97/ 00109
WO 97/32214 PCT/AU97/00109
- 18 -
TIable 2
Compound A R - w’ y'

No.

3 C=0 N, CONH (CH;) ¢ NHBoc
4 C=0 N, CONH (CH,) ¢ NH,

5 Cu0 N, CONH (CH, )} {NECONH (CH,) ¢ NHBoc
6 C=0 NH, CONE {CH,) (NHCONH (CH,) ¢ NHBoc
7 €=0 NHC{=NH)NH, CONH (CR, ) (NHCONE (CH,) ¢ REBoc
] C=0 NH, CONH (CH,} ¢ RHEBoc
10 C=0 NHC(=NBoc)NHBoc CORE(CH;) NHBoc
12 C=0 RHC(=NH)NE, CONH(CH,) NHBoc
14 Ca0 N, CONH (CH,CH,0) ,CH,CH, NEBoc
15 C=0 HH, CONE (CE,CK,0) ,CH,CH, XuBoc
16 C=0 NHC(=NBoc)MEBoc CONH (CH,CH,0),CH,CH, MNHBoc
18 C=0 NHC{=NH)NH, CONE (CH,) ¢ KH,
24 C=0 NHC(=NH)NH, CONH (CH,) { [KHCO(CH,);], NHBoc
32 NEC (=NH)NE,

C=0

CONH(CH,) (NHCOCH,CH,



- 16 - Anot her type of approach for the preparation of
conpounds of the invention wherein X is NH involves starting with a
sialic acid derivative and carrying out reactions which give a double
i nversion at the C7 position. 5 For exanple, an internedi ate of general
formula (1V) o $ws2214 react ed under M tsunobu Reacti on constiAvwisoiod
give a suitable |l eaving group ester with inverted stereochem stry

at C7 (Anderson, NG et al, J. Og. Chem, 1996 61 7955).

Di spl acenent of the C7 ester with a nucl eophi}3® Such as 10 azide then
gives a C7 nitrogeRxsupteiluted dBrRRarationiofS-acetamidosy:bel=(6"-
stereochem stry. An alternative ' '

descri bed (Kong and von Itzstein,g
15 Most of the |nterrred|
novel conpounds, and these conpri ¥¢

invention. 5 Dgadil ed Desig ItQBnO&ftahé‘tAﬂ/ejﬁdc%miﬁo-az-ando-a ghe

i nvention will now be described in detail by way of reference only to
the fol | owi ng non-meReeanbonyldicxyrdpPed,5-tetradeoxy-D-glygnpbeb-ghlacto-

conmpounds of the ip | m” (1) (X=0O are shown in Table

1. Those exanpl es o¥§ é %?&fgﬂ%fjen %$ \ﬂﬁl’éh i nclude biotin have the biotin

att ached via an am de |7Tolsa@gnspension Cof mathy). G+acetamido-4~-azido-
2,3,4,5- tetradeoxy-D-glycero-D~galacto-non-2-

------

10 enopyranosonate (1) (1.32 g, 4.03 mmol) in dry
dichloromethane (32 ml) and acetonitrile (16 ml) containing
N,N-dimethylaniline (1.6 ml, 12.46 mmol) in an ice-bath
under argon, was added dropwise a 20% solution of phosgene
in toluene (3 ml, 6.06 mmol) over a period of 20 min. The

15 clear reaction mixture was stirred at ice-bath temperature
for 2 hr, then left at room temperature for 16 hr before
being evaporated to dryness. The residue was partitioned
between ethyl acetate (300 ml) and water (50 ml). The
organic layer was washed successively with 0.5 M HCl

20 solution (32 ml) at 5~10°C, saturated sodium chloride
solution (3x30 ml), dried over anhydrous Na,SO,, then
evaporated to dryness. The residue was subjected to flash
column chromatography (silica gel, ethyl
acetate/hexane=8/1) to afford compound (2) (1.035 g, 71%)

25 as a white foam.

MS (FAB): 357 (M+1)*

i.r. (CHC1l,) em™: 3314,2101,1774,1734,1654.
30



WD 97/ 32214

PCT/ AU97/ 00109 . : - 17 - Table
1 [err] Conpound No. R Rl err]

wW Y 8 NHC

(=NH)NH[ err] w H(CH err])[err] NHCONH(CH err]])[err] oo €r 1l
11 NHC( :NI‘ZDNNBIj[zg?r\I] Ac CONH(CH err])[err] PCTIALT

NH[ err] 13 NHC( =NH) NH[ er r ] Ac CONH(CH err])[err]
NHBoc 17 NHC( =NH) NH[ er -] 20 -Ac CONH

(CH err]CH err] O)‘iieﬁi-CHEWIJ)CHBelm) : 2. 14 &, 3R), 3.81 (s, 319 3.82 NHC
(=NH) NH err] Ac (CHLerré)[err] NH Biotin
20 NH[ err] (&, 1EH) B (% r(ady 48y N4 3] 1-di2r |
NHBoc rr

CONH(CH[ err]) [ er r(] ('NHC&J—Iférrﬁ err I\:H)e' 9.95 (’%CH_lal) sfpoe (4 1. 22
NHC( =NH) NH[ er r ] Ac CO\IH(CH[err])[err]NHCO(CH[err])[err]

NH- Bi ot i 23 NHCG( =NH) NH A

OONH( CH er 1) Ber B0 G Eﬁm{gﬁ" 34 "dethiyh pragbtenido-4-azido-7-(6 755
NHC(=NH) NH err]  erdc butehipberbés giﬁﬁéﬂéﬂi@%@b‘bﬁhb}iwiéliﬂ r]

NH err] 26 eé NH err]

CONH(CH err])[er qopmegpenyé#m 13)4 & 1Yetradeaxp-Brytycero-D-galacto-27

NELC(B':E{_D NH[ err] noné‘%-ew%%'lﬁ&ﬁlé; e(:;j NHCO(CH err]) [ err] NHCO
iotin

To a solution of compound (2) (577 mg, 1.62 mmol)

10 in anhydrous pyridine (8 ml) under argon, was added
4-dimethylaminopyridine (DMAP) (275 mg, 2.25 mmol) and
4-nitrophenyl chloroformate (424 mg, 2.11 mmol). The
reaction mixture was stirred at 30-35°C for 3.5 hr. To
this mixture was added 6-tert-butoxycarbonylamino-

15 hexylamine (567 mg, 2.63 mmol) and DMAP (405 mg, 3.32
mmol). The mixture was stirred at room temperature under
argon for 24 hr then diluted with ethyl acetate (400 ml).
The ethyl acetate solution was washed successively with
water (3x40 ml), 2M HC1 (40 ml) at 5-10°C and then water

20 (3x20 ml). The organic layer was evaporated to dryness to
give the crude product (1.103 g) which was then flash _
chrémal:ogra.phed (silica gel, firstly, ethyl acetate/hexane
= 2/1, secondly ethyl acetate) to afford the title compound
(3) (726 mg, 75%) as a white foam.

25
MS {(FAB): 599 (M+1)" ,607 (m+9)", (M+1+2H,0-N,)

i.r. (CHC1,) em™: 3328, 2734, 2099, 1799, 1732, 1682.

30 ‘H-nmr (CDCl, ) & (ppm): 1.20-1.40 (m, 4H), 1.40-1.60 {m, -
13H)' 2'07 (B' 3!)' 3-01"3.42 (m, SH)I 3-84 (8, 33), 4-50"



CHerr](OCH err]CH err])[err] 28 NHC( =NH) NH[ er r ] Zg\c

CONH(CH err])[err]fNHCO(CH err])[rer]][err] NH[ err]

NHC( =NH) NH[ er r ] Ac CONH (CHerr])[err][NHCO CH err])[err]][err]N
CONHNHBoc H COCH err] CH err]
30 NHC( =NWoO»{/32214] Ac CONH(CH err])[err][ NHCO(CH er rpgfeos7iobiosr r | N
CONHNH[ er r ] _

H COCH err] CH err] 31 NHC( :NI-RNH[err] Ac

CONH(CH[ err])[err] NHCOCH err] CH err] - 21cgerr]H and

exanpl es of internédBht &8, ABY or4mfidn @) 2Hhd 593 fme 1H), 5.43 ma iH) Jabl e

2. Again Boc repreggggs(gytﬁypag'%ﬁy(ld' 18) . WO 97/ 32214
PCT/ AU97/ 00109 - 18 -

[err] Conmpound A R - W
>CIJIO\IH( cHerr])| erN?]' (c) Preparationpf pethyl 5 adetamidp-7-16 '~ (S F5
N[ err] 5 el Sht&kydatBiddlaminohexylureido) -hexyl ] -carbiibfibky-4 -
azido-8,9-monocarbonyldioxy-2,3,4,5-tetradeoxy-D-glycero-D-
galacto-non-2-enopyranosonate (5).
' A solution of compound (3) (200 mg, 0.334 mmol)
in trifluorocacetic acid (2 ml) was stirred under argon at
10 room temperature for 1 hr, then evaporated under reduced
pressure to dryness. The residue was taken up in methanol
(5 ml) and evaporated to dryness again to give compound (4)

as a white foan.

15 ‘H-nmr (CDC1,) & (ppm): 1.25-1.70 (m, 8H), 2.08 (s, 3H),
3.0-3.5 (m, 4H), 3.81 (s, 3H), 3.88 (dd, 1H), 4.4-4.8 (m,
4H), 5.01 (ddd, 1H), 5.30 (dd, 1H), 5.51 (dd, 1H), 5.86 (4,
1H), 6.73 (d, 1H), 7.34 (d, 1H).

20 Compound (4) wag then dissolved in pyridine
(2 ml) containing a mixture of DMAP (30 mg, 0.246 mmol) and
6-tert-butoxycarbonylaminchexyl isocyanate (0.15 ml,
0.434 mmol). The reaction mixture was stirred under argon
at 18-20°C for 72 hr, then stirred with methanol (0.2 ml)

25 at room temperature for 3 hr. The resulting reaction
mixture was evaporated to dryness and partitioned between
ethyl acetate (200 ml) and 1M NaH,PO, solution (50 ml).
The organic lﬁyer was washed successively with 1M NaH,PO,
(2%x50 ml), water (3x25 ml) and vacuum evaporated to

30 dryness. The residue was flash-chromatographed (silica
gel, usixig ethyl acetate/hexane = 8/1, then ethyl



5 C=0 Nerr] CONH(CH err])[err] NHCONH(CH err])[err]
NHBoc ' -6 C=0 NHerr]

CONH(CH err])[err] NHCONH(CH err])[err] NHBoc 7 C=0
NHC( =NH) NH[ er r ] CONH(CH err])[err] NHCONH(CH err])[err] NHBoc

9 C=0 CONH(CH err])[err]
10 c:oJ'NH[l\ﬁ'?j3 z]é‘f\lsoc) NHBOC ~ CONH(CH[err])[err] PCT/AU57/00109
NHBoc 12 C=0 NHC(=NH) NH err] CONH(CH err])[err]
NHBoc 14 CO Nerr] - 22 -

CONH( CH[ er r ] CH[ er ap6kaeé/métfisaicl] GHloyl) to affdddBathe title compound5(5)
C=0 NHerr] CO\IH(CH[err]CI—|L=err]O)[err]C|—|[err]CI—|[err] NHBoc
16 C=0 NH(L8RHNE) TREo@as a white foam.

CONH(CH rer]CH err]err])[err]CH err]CH err] NHBoc 18

C=0 NHC(=NH) NH[ err] CO\IH(CI—l[err])[err] NH[ err]

24 C=0 NHEE=KFABH er741(m+1)*, 749 (m+9)°*
CC]\IH(CH[err])[{Irr][NHCO(CH[err])[err]][err] NHBoc 32

C=0 NHC (=NH)NH err] CONH(CH err])[err] NHCOCH err]CH err]

Cqerr]H 5 i.r. WMCcREL 22k : 3356, 2934, 2098, 1801, 1732, 1654.

PCT/ AU97/ 00109 - 19 - Exanple 1
Preparation of 5-acetamn do-7- [6 (6-

anmi nohexyl ur ei do) 4 _

guani di no- 2, 3, 4, 5- #e‘#ﬁd oxy g:TrBBc,?e : 1.12-1.42 (m, 25H), 1.80 (s,

gal act o- non- 2- enoamannsso&-s mldn,( &)n) 53. (m) (s, 3H) Prayedr diddyn 1a) , mat bl
5-acet am do- 4- azi do-8

3,4, 5-tetradebXy- I&dﬂ'l'y&@o f}ﬁ%ll arb 3! dlr?fgx¥d2 2B PAndBoniBYL. (3221

To a suspension ofpget hh , Ssagst a4 d Ctn‘i az,48- (br 42,1y, 5. 82 (4, 1H),
S5-tetradeoxy-D-gl ycero- Dgal acto-non-2- 10 enopyranosonate (1) (1.32 g,

4.03 mmol) in dry6.05 (ddghiB}oret8hn@,(3®)r ) and acetonitrile (16 m)
cont ai ni ng

NHBoc

(D) Preparation of methyl 5-acetamido-4-amino-7-[6'-
15 (6 "-tert-butoxycarbonyl aminohexylureido)-hexyl]-
carbamoyloxy-8,9-monocarbonyldioxy-2,3,4,5-tetradeoxy-D-
glycero-D-galacto-non-2-enopyranosonate (§6).
A mixture of compound (5) (180 mg, 0.246 mmol)
acetic acid (35 mg, 0.58 mmol) and Pd/C (10%) (30 mg) was
20 agitated in a mixture of methanol (10 ml) and toluene
(6 ml) under hydrogen at room temperature for 1 hr. The
reaction mixture was filtered through Celite, the filter-
cake was washed with methanol (30 ml) and the filtrate and
washings were combined and vacuum evaporated to drymess.
25 The residue was subjected to flash column chromatography
(silica gel, ethyl acetate/2-propanol/water = 5/2/1) to
afford compound (6) (46 mg, 47.5%) as a white foam, as
well as recovered starting material (80 mg, 44%).

30 * ‘H-omr (CD,0D) &(ppm): 1.15-1.55 (m, 25H), 1.87 (s, 3H,
AGOH). 1092 (8, 33), 2-90‘3.10 (m' an), 3-56 (dd' 1H)’ 3069



N, N-dinethylaniline (1.6 m, 12.46 mmol) in an ice-bath under argon,
was added dropw se-a 20% sol uti on of phosgene in toluene (3 mlL, 6.06
nmol ) over a period of 20 mn. The 15 clear reaction mxture was stirred at
i ce-bath tenperature for 2 hr, then lef t at roomtenperature for 16
hr before waeyizzavaporated to dryness. The residue was paititdrooms
bet ween ethyl acetate (300 m) and water (50 m) . The organi c | ayer
was washed successively-with 0.5 MHO 20 solution (32 m) at
5[err]10[err]C, saturated sodiumchloride - 23selution (3x30 nl), dried
over anhydrous Na[ der,] S8)er8l9ol1t (&k, 1H),vapor dadd 1mW) Jdr4/62sed, T2 v exicdue

was subjected to f | gsh colu chr.qmat oqr y (silica gel, ethyl
acet at e/ hexane=8/ 1)( e g OrE'eﬁng‘E‘}m&‘%;Z) 5(’_ .sggg' g:,infn% 25 as a white

foam . M5 (FAB) : 357 (Mtl)[err] i.r. (CHCl[err]) cnferr]:
3314, 2101, 1774, 1734, 1654. 30 WO 97/ 32214
PCT/ AU97/ 00109 (E) Preparation of methyl-5%€cetamidd-@ripH~im"-

(171 L bt beii - cmsld o
1H), 5.95 (d, 1H), 46.[253¢cBisitert-butoxycarbonyl]-guanidino-8,9-monocarbonyl-
dioxy-2,3,4,5~-tetradeoxy-D-glyco-D-galacto-non-2- '
enopyranosonate(7).
A solution of compound (6) (46 mg, 0.065 mmol) in
10 methanol (10 ml) was treated with Amberlite IRA-400 (OH)
resin (100 mg) for 30 seconds and filtered off., The resin
was washed with methanol {20 ml). The f£iltrate and washing
were combined, evaporated to dryness to give 41lmg solid
- substance which was then mixed with N,N'-bis-tert-
15 Dbutoxycarbonyl-l1lH-pyrazole-l-carboxamidine (103 mg,
0.332 mmol) in methanol (5 ml). The mixture was stirred
under argon at 30-35°C for 5 days, then evaporated to
dryness. The residue was flash chromatographed (silica gel,
first ethyl acetate/hexane = 8/1, then ethyl acetate) to
20 give compound (7) (47 mg, 88.8 %) as a white foam.

i.r. (CHCl,) em™: 3312, 2933, 1802, 1728, 1643, 1564.

'H-nmr (CDC1,) 8(ppm): 1.20-1.60 (m, 43H), 1.87 (s, 3E),

25 2.19 (s, 1H), 2.90-3.20 (m, 8H), 3.73 (s, 3H), 4.17 (dd,
1H), 4.33 (br d,18), 4.53-5.20 (m, 8H), 5.51 (br, 1H), 5.88
(4, 1H), 6.66 (br, 1H), 8.38 (d, 1H).



5 (B) Preparation of nethyl 5-acetam do-4-azido-7-(6"-

tert - but oxycar bonyl'am nohexyl ) - car banoyl oxy- 8, 9-

nonocar bonyl di oxy- 2, 3, 4, 5-t et radeoxy- D- gl ycer o- D- gal act o-

non- 2- enopyr anosonat e ( 3) To a solution of conmpound (2) (577

My, 1.62 nolywgedBaz1h N anhydrous pyridine (8 nl) under argori,fr)gﬁ,;.,,aq d
4-di met hyl am nopyri di ne (DVAP) (275 ng, 2.25 mmol) and -nitrophenyl

chl oroformate (424 ng, 2.11 mmol). The reaction mxture was stirred at
30-35[err]C for 3.5 hr. To this m xt v 24vas added

6-tert-butoxycar bgayl am No-preparaBesy! 881 Hcadetahidd-72763-pg®l) and DVAP
(405 ng, 3.32 nmml ). The m xture was stirred at room tenperature under

argon for 24 hr temipchexylarefidod -bexyl ] searbanoyleny f-guanidimpp2 3445~
acetate solution Y Lvel ' _ _ I\ , HCl
(40 M) at 5- 10[e¥?’]ﬁig€§r\%sgr?2%&%t§e%’ Bzﬁ“ﬂ‘%g‘iﬂ?m . %‘eﬁéégsﬂ?% T%%r
was evaporated tof@8)yness to gi ve the crude product (1.103 g) which
was then flash chr omat Qgr aph silica gel,, fjrstly, ethyl .
acet at e/ hexane = 2/1, %Séeg’ﬁg‘g?ge? y?%% eé-;)t o“éf 8t dxt?%s ey in
conpound (3) &7RExtlre P imethanodNi(5emipodnd witer (5 mlp c5AGinin
599(Mtl)[err] ,607(mt9) , (MH +2H err]O- N err I.r. (CHCl[err]

cnierr]: 3328, 27tuiethyba A0.B7m1, YGBZP‘L)-‘E!}‘ ynder] Arger atCERPBrr])
L5n (B8 o2k dab e b, 8 Benporntad ot ki 1
pressure to dryness. The residue was dissolved in a
10 mixture of methanol (5 ml) and water (5 ml), then stirred
with Dowex 50WX8 (H') resin (1 g) at room temperature for
1 hr. The resin was filtered and washed with a mixture of
methanol and water (1:1), then stirred with 2M NH,OH
solution (20 ml) at room temperature for 2 hr and filtered
15 off. The filtrate was evaporated to dryness. The residue
was redissolved in water (5 ml) and evaporated to dryness
again. The resulting solid was dissolved in water (2 ml)
and freeze-dried to afford compound (8) (16 mg, 45.7%) as a
white solid with a positive guanidine (Sakaguchi) reaction.
20
MS (FAB): 617 (M+1)®

‘H-nmr (D,0) 5(ppm):1.10-1.17 (m, 18H), 2.07 (s, 3H), 2.85-
3020 (m; 63) ” 3 .50 (dd' 13) » 3 .70 (dd' 13) ’ 4.10 (m' 23) ’
25 4.45 (dd, 1H), 4.52 {44, 1H), 4.95 (dd, 1H), 5.65 (d, 1H).



WD 97/ 32214 PCT/ AU97/ 00109

- 21 - 4.85 (m 4H); 4.93 (m 2H), 5.03 (m 1H), 5.41 (m 1H),

5.95 (d, 1H). 6.48 (d, 1H). (O Preparation of methyl
5-acetam do-7-[6'-(6"- 5 tert-butoxycarbonyl am nohexyl urei do)

- hexyl ] - car bandy0 8%32214 - PCT/AU97/00109
azi do- 8, 9- nonocar bonyl di oxy- 2, 3, 4, 5-t et radeoxy- D- gl ycer o- D

gal act o- non- 2- enopyr anosonate (5). A sol ution of conpound
(3) (200 ng, 0.334 nmmol) in trlfluoroaCe?F’c aC|d (2 M) was stirred
under argon at 10 Exa¥®he@nper at (RREM PeRoekar lad

reduced pressure to dryness. Jhe hesidh
(5 mM) and evaporated to dryness agal n
foam. 15 [err]Hnm (CDCl[err]) 14

3H), 3.0-3.5 (m 4H, 3.

4H), 5.01 (ddd, 1H), 5.30 (dd ST O e ey GBS P

(d, 1H, 7.34 (4, 1H). 20 acid a0¥0qyng (4) was then di ssol ved i n
pyri di ne (2 M) containing a mxture of DVAP (30 ng, 0.246 mmol) and

6-t ert - but oxycar borf@#Jani noheRyepaswtiamaafe methyd &tacetamidcy443minpol)(6The
then stirred w th reranyeersdsshati Galbohery a3 chibemoBt a3 25" e
resulting reaction monocarbonyldioxy-2,3,4,5-tetradeoxy-D-glycero-D-galacto-
non-2-enopyranosonate (9).
10 Compound (3) (Example 1, part {(B) (500 mg,
0.836 mmol) was hydrogenated, according to the procedure
described in Example 1, part (D) to afford compound (9)
(285 mg, 59.6%) as a white foam.

15 MS (FaB): 573 (M+1)*
i.r. (CHC1l,) em™: 3385, 2935, 1794, 1725, 1670, 1542.

'H-nmr (CD,0D) & (ppm): 1.15-1.48 (m, 17H), 1.91 (s, 3H),
20 2.96 (m, 4H), 3.51 (dad, 1H), 3.70 (s, 3H), 3.88 (dd, 1H),

4.21 (dd, 1H), 4.62 (d, 2H), 5.05 (add, 1H), 5.45 (&d, 1H),
5.87 (4, 1H).

(B) Preparation of methyl 5-acetamido-7-(6'-tert-

25 butoxycarbonylaminohexyl)-carbamoyloxy-4-[{2"',3"-big(tert-
butoxycarbonyl)]-guanidino-8, 9-monocarbonyldioxy-2,3,4,5-
tetradeoxy-D-glycero-D-galacto-non-2-enopyranosonate (10).

The title compound (10) (149 mg, 83.4%) was
obtained as a white foam from compound (9) (125 mgq,

30 0.2192 mmol) following the procedure described in Example 1,
part (E).



m xture was evaporated to dryness and partitioned between et hyl
acetate (200 m) and 1M NaH err]PJ err] solution (50 m). . The organic
| ayer was washed successively with 1M NaH err] P( err] (2x50 m), water
(3x25 m) and vacuum evaporated to 30 dryness. The residue was

fl ash-chronat gy (silica ~ gel, using ethyl acetate/ = 8/1,
t hen et hyl FREAY WO 97/ 32214 BTG ndi0d

PCT/ AU97/ 00109 - 22 - acet at e/ met hanol
= 10/1) to afford the title compound (5) . 26 (180 ny, 72% as a white foam
M5 (FAB): 741(m+l)[err], 749(mt9)[err] 5 i.r. (CHCl[err]) cnferr] :
3356, 2934, 2098, 1801, 1732, 1654. [err]H-mT (CDCl[err] +CD[ err] QD)
[err] (ppm : 1 .u&-mmxmammul 80 (s, 3H), 2.90-3.18 (m 9H),
3.70 (s, 3H), 3.90 (dd, 1H), 4.18 10 (dd, 1H), 4.32 (dd, 1H), 4.55 (d,
2H), 4'91 (m 1H), 521 (br, 1H), 5.35 (dd, 1H), 5.45 (br d, 1H), 5.
82 (d, 1H), $.95 (citl,h Hem 2. 83348, 4998, 1805, 108y, 1643, Prepsy ation
of nethyl 5-acetam do-4-anmno-7-[6'- 15 (6"-tert-butoxycarbonyl

ani nohexyl ur ei®o) 12%®xyl ] - car banoyl oxy-8, 9 -nonocar bonyl di oxy- 2,
3,4,5 - tetradeoxy-D gl ycer o- D- gal act o- non- 2- enopyr anosonate (5).

A mxture of conpound (5) (180 ng, 0.246 nmol) acetic acid (35 ng,

0.58 nmol ) and PdHGxmk0%eDeI) rﬁg)(pm-Zm.lagltaa et 135H)Iy at.9ae(sf 3mt,hanol
(10 m) and tol uepe

6 rri t t f 1
hr. The reactt ¥ :?n%&( 'f| I'? g{]iogen a ﬁ 8)% { grrpﬁ‘g 194{1% '%r 80
cake was washed whp a8 hana1£382mim, a0 | *39.41‘5' |(haf;1t erpNds.g9 (4, 1m),

10 6.69 (br 4, 1H), 7.63 (d, 1H), 8.48 (4, 1H).

{(c) Preparation of 5-acetamido-7-(6 '~aminohexyl)-
carbmoylo:éyd -guanidino-2,3,4,5-tetradeoxy-D~glycero-D-
galacto-non-2-enopyranosonic acid as trifluoroacetic acid
15 salt (11).
Compound (10) (54 mg, 0.066 mmol) was stirred in
a mixture of methanol ('25 ml) and water (25 ml) containing
triethylamine (5 ml) under argon at room temperature for
6hxr then evaporated under vacuum to dryness. The residue
20 was chromatographed (silica gel, ethyl acetate/2-
propanol /water = 5/2/1) and the fractions with R, value of
0.4 were combined and evaporated to dryness. The residue
was stirred in trifluorocacetic acid (2 ml) under argon at
room temperature for lhr then evaporated to drymess. The
25 residue was dissolved in water (3 ml) and freeze-dried to
afford the title compound (11) (27 mg, 69 %).

MS (FAB): 475 (M+1)*, 589 (M+1+TFA)"'.

30 ‘H-nmr (D,0) § (ppm): 1.27-1.81 (m, 8H), 1.98 (s, 3H),
2.89-3 .21 (m’ 43), 3.51 (dd' lﬂ). 3.69 (dd, 1H)' 4.04 (m,



washi ngs were conbi ned and vacuum evaporated to dryness. 25 The residue

was subjected to flash columm chromat ography (silica gel, ethyl

acet at e/ 2- propanol /water = 5/2/1) to af ford compound (6) (46 ng,
47.5% as a white foam as wel | as recovered starting material (80
my, 44%.  StodmeemkH nnt (CD,OD) [err](ppm: 1.15-1.55 (Mmpcthitoroshos?
(s, 3H, AcOH), 1.92 (s, 3H), 2.90-3.10 (m 8H), 3.56 (dd, 1H), 3.69
WD 97/ 32214 PCT/ AU97/ 00109

- 23 - (a, 3H, 3.91 (dd, 1H), 4.20 (ddy 2H)s 4'62 (d, 2H), 5.05

(dd, 1H), 5.46 (ddiH1l)4.3886&IdAHIV) 4.46 (ddBH), 4.57Prddar 28) pé 096 (ad,

nmet hyl 5-acet am do;
-hexyl] - carbano

&ﬁ& '5 bs" (@ Eﬁ.n)t ert -butoxycarboyl am nohexyl ur ei do)

4-12,3-bis(tert- butoxycarbonyl] guani di no- 8, 9- noncar bonyl - di oxy- 2, 3,

4, 5-t et radeoxy- D gl yco- D- gal act o- non- 2-

enoyr anosonat e( 7).

A sol ution of conp (46 ngkxew QD el 3.5 (6 1enty was
treated with Anperlite | RA-400 (C§) . bt o 0 )_seconds and
filtered of f. he resin was Neo et T [ U “
filtrate and washi ng

solid subst ance whi ch was thn xed vmt
but oxycar bonyl -1H pyrazole-1- gojoz:

‘The mi xt ur epy\as sltied of compound (9) (24 mg, 0.042 mmol)

met hanol (5 m).

10

15

20

25

in water (5 ml) was added 1E-pyrazole-l-carboxamidine

(44 mg, 0.30 mmol) and imidazole (43 mg, 0.63 mmol) at room
temperature. The resulting mixture was stirred under argon
at 90-95°C for 22 hr, then evaporated to dryness to give
crude compound (12) which gave a strong poaitive Sakaguchi
reaction, indicating the presence of a guanidine group.

The residue was stirred in water (5 ml) containing
triethylamine (0.5 _nfl.) under argon at room temperature for
16 hr before evaporating to dryness. The residue was
subjected to chromatography (silica gel, 2-propancl/water =
3/1). The fractions with R, value of 0.2 were combined and
evaporated to dryness, then freeze-dried to afford the
title compound (13) (9 mg, 37%) as a white solid .

MS (FAB): 575 (M+1)*

'H-nmr (D,0) § (ppm): 1.25-1.83 (m, 17H), 1.95 (s, 3H),
2.95-3.25 (m, 48), 3.52 (dd, 1H), 3.63 (dd, 1H), 3.72 (dd,
1H), 3.98 (dd, 1H), 4.10 {m, 1B), 4.46 (dd, 1H), 4.52 (44,
1H), 5.62 (4, 1H).



under argon at 30-35[err]C for 5 days, then evaporated to dryness. The

resi due was flash chromatographed (silica gel, first ethyl

acet at e/ hexane = 8/ 1, then ethyl acetate) to 20 give conpound (7) (47 ng,
88.8 %9 as a white foam i.r. (CHCl[err]) cnmferr]: 3312, 2933, 1802,
1728, 1643, 384732214 [err]H-nnmr (CDCl[err]) [err](ppm: %g;;} @?—89(
43H), 1.87 (s, |4§’ 25 2.19 (s, 1H), 2.90-3.20 (m 8H), 4. 17
(dd, 1H) 4.33 (br d,1H), 4.53-5.20 (m 8H), 5.51(br 1H), 5.88

(d, 1H), 6.66 (br, 1H), 8.38 (d, 1H). - 28 -WD 97/ 32214

PCT/ AQ7/ 00109 gExample 4 - -
Preparation of 5-acetam do-7-[6'-(6"-
am nohexyl ur el do) - hexyl ] - car banARas A Laexich

t et radeoxy- D- gl ycer o- D- gal act o- ngg QNADY 8NESEL
A sol ution of compound (7) (47 nug,
nmet hanol (5 m) and water (5 nl)ga

tirred und 1 At oL 6.hrs ] {
inder T educedS (h) ossur cPFEP w&”e? bl 02240%3 o-% £is
m xture of nethang)«(% M.)ye34p %M)lﬂ%ﬂcﬁwﬁ%h Y elefya0avnex

50WK8(H[err]) resin (1 g) at roomtenperature for he resi N was
filtered and vvasmmlam-ﬂtarmcﬂbcnmiWOP:anéla-‘ivat%#r{dzo;!‘)v,'when

stirred wth 2M I\é'j.[yecrerzloq%-galacto-non-z-enopyranosqnate (14).
Following a similar procedure to that described

10 in Example I, part (B) compound (14) (420 mg, 67%) was
obtained as a white foam from compound (2) (356 mg, 1 mmol)
and 2-[2'-(2"-tert-butoxycarbonylamino-ethoxy)ethoxy}-
ethylamine.

15 MS (FAB): 631 (M+1)®' 639 (M+9)*

i.r. (CHC1,) em™: 3328, 2934, 2099, 1802, 1734, 1658,
1537.

20 ‘H-nmr (CDCl,) & (ppm): 1.41 (s, 9H), 1.97 (s, 3H), 3.12-
3.64 (m, 12H), 3.78 (s, 3H), 4.41-4.71 (m, 4H), 5.01 (4,
2H), 5.12 {m, 1H), 5.43 (dd, 1H) 5.67 (br, 1H), 5.91 (4,
1K), 6.83 (br 4, 1H).

25 (B) Preparation of methyl 5-acetamido-4-amino-7- {2/-
[27-(2"'~tert-butoxycarbonylaminoethoxy)-ethoxy]-
ethyl }carbamoyloxy-8, 9-monocarbonyldioxy-2,3,4,5-
t:et:radeoxy-D-giycero-D-galacto -non-2-enopyranosonate (15).
Catalytic-hydrogenation of compound (14) (400 mg,
30 0.634 mmol), as described in Example I, part (D) afforded
compound (15) (144 mg, 37.5%) as a white foam after



solution (20 m) at roomtenperature for 2 hr and filtered 15 off. The

filtrate was evaporated to dryness. The residue was redissolved in
water (5 m) and evaporated to dryness again. The resulting solid was
di ssolved in water (2 m) and freeze-dried to afford conpound (8) (16
ng, 45.7% as wo9ms22tavhite solid with a positive guanidi ne (Bekayewdoioy
reaction. 20 M5 (FAB): 617 (Mtl)[err] [err]H-nnr (Derr]O
[err](ppm:1.10-2.17 (m 18H), 2.07 (s, 3H), _2.85- 3.20 (m 6H), 3.50
(dd, 1H), 3.70 (dd, 1H), 4.10 (m 2 25-4235-(dd, 1H), 4.52 (dd, 1H),
4.95 (dd, 1H), ngpr{cg\atggf:aphy (sil cq,:\gqu eihy, acetate/2-propancl/water
PCT/ AU97/ 00109 - - 25 - Exanpl e 2
Preparation of 5- acet am (!o 7-(6" -

2,3,4,5- tetradeoxy D- gl ycer o- D- gal act o- non-

2-enopyranosoni o I d as tr| flurogcetic aci d sal t
(11) (A) -PPEpa i o ‘mhwlé?ac@tvam@ 3.8% (8 ARy 1
tert-but oxyca_rtgonygamgph ROOw) , C3L HABDYEID Xt 84%), 3.36-3.53 (m, 8H), 3.68
nonocar bonyl di oxy- 3,745 tetradeoxy-DgI ycer o- Dgal act o-

non- 2- enopyr anosonts.e 3(8)). 3.7¢ (br 4, 1H), GAfpddda 18). (Hhpldd,1 1Kart
(B) (500 ng, 4.62 (4, 26), 5.03 {add, 1H), 5.43 (dd, 1H), 5.84 (4, 1m).

(c) Preparation of methyl 5-acetamido-7-{2'-[2"-(2"'-
10 tert-butoxycarbonylaminoethoxy)-ethoxy]-ethyl}-
carbamoyloxy-4-~[2',3 "-bis(tert~-butoxycarbonyl)]-guanidino-
8,9-mono-carbonyldioxy-2,3,4,5-tetradeoxy-D-glycero-D-
galacto-non-2-enopyranosonate (16).
Compound (15) (101 mg), 0.167 mmol) was
15 guanidinated by the procedure described in Example I, part
(E) to give compound (16) (72 mg, 51%) as a white foam.

‘H-omr (CDC1,) S(ppm): 1.42 (s, 9H), 1.49 (br s, 18H), 1.89
(s, 3H), 3.12-3.65 (m, 12H), 3.78 (8, 3H), 4.07 (m, 1H),

20 4,32 (br 4, 1H), 4.55-4.75 (m, 2H), 4.90-5.35 (m, 3H), 5.40-
5.68 (m, 2H), 5.91 (d, 1H), 6.38 (d, 1H), 8.42 (d, 1H).

(D) Preparation of 5-acetamido-7-{2°'-[2"-(2"'-
aminoethoxy)-ethoxy] -ethyl } -carbamoyloxy-4-guanidino-

25 2,3,4,5-tetradeoxy-D-glycero-D~galacto-non-2-enopyranosonic
acid (17).

De-protection of compound (16) (70 mg,

0.082 mmol) by the procedure described in Example I, part
(F) afforded the title compound (17) (25 mg, 60%) as a

30 white solid which gave a positive Sakaguchi reaction.



0.836 mml ) was hydrogenated, according to the procedure described in
Exanple 1, part (Dy to afford conmpound (9) (285 ng, 59.6% as a white
f oam 15 M (FAB): 573 (M+l)[err] i.r. (CHCl[err]) cnferr]: 3385,
2935, 1794, 1725, 1670, 1542. [err]H-nnmr (CDlerr]OD) [err] (ppm:

1.15-1.48 (m 91 (s, 3H, 20 2.96 (m 4H), 3.51 70
(s, 3H), 3. ssv"(é'cl?z’m‘1 4.21 (dd, 1H), 4.62 (d. 2H). 9‘“%3’"?‘?’4“"‘39
5.45 (dd, 1H), 5. 87 (d, 1H). (B) Preparati on of met hyI
5-acetam do-7-(6'-tert- 25 butoxycarbonytad® nohexyl)-car banoyl oxy-4-[2',3
"-bis(tert- kst orasys oty | {M+19Udani di no- 8, 9- nonocar bonyl di oxy- 2, 3, 4, 5-
t etradeoxy- D- gl ycer o- D- gal act o- non- 2- enopyr anosonat e (10).

The title conmpound (10) (149 ng, 83. 4% was obtained as a white foam

from conmpound (9) f ) ed
described in Exa l#]&%n&”o) (M)w 1m"gy )(a,oiﬁ&oi‘.‘?a]%%‘f?% 1415, 4.12
PCT/ AU97/ 00109 (m, 2H), 4. 41 (ad, 1H), 4.52 (dd, 1H26 4.93 (dd, 1H), 5.68

5 (4, .15) .

Exanple 5 = =7-(6"=

10 - =2
Compound (10) (176 mg, 0.216 mmol) was stirred in
triflucorcacetic (5ml) under argon at room temperature for
i1hr, then vacuum evaporated to dryness to afford compound
(18) which was then allowed to react with N-hydroxy-

15 succinimide ester of biotin (110 mg, 0.324 mmol) in agueous
acetone (7.5 ml of water and 15 ml of acetone) containing a
mixture of NaHCO; (27 mg, 0.32 mmol) and Na,C0; (34 mg,

032 mmol) at room temperature for 3 hr. The resulting
mixture was evaporated to dryness. The residue was stirred

20 in a mixture of methanol (25 ml) and water (25 mi)
containing triethylamine (4 ml) under argon at room
temperature for 16 hr. The mixture was vacuum evaporated
to dryneass and the residue was subjected to chromatography
{firstly, ethyl acetate/2-propanol/water = 5/2/1, then

25 2-propanocl/water = 3/1). The fractions with R, value of
0.25 in the second solvent system were collected and
‘evaporated to dryness.

The residue was dissolved in water and treated
with Dowex 50X8(H') resin (0.5 g) for 0.5 hr at room

30 temperature. The resin was washed successively with water

{50 ml), methanol (20 ml), water (10 ml), then eluted with



M5 (FAB): 815 (Mtl)[err] I.r. (CHCl[err]) cnferr]: 3313, 2978, 1805,

1727, 1643, 1610, -5 1558. IHnm (CDC[err]) [err] (ppm:
1.11-1.82 (m 35H), 1.91 (s, 3H, 2.98-3.21 (m 4H), 4.13 (dd, 1H),
4.32 (dd, 1H), 4.50-4.80 (m 3H), 4.91-5.22 (m 3H), 5.45 (dd, 1H),
5.89 (d, 1H) , WO 9762208 (br d, 1H) , 7.63 (d, 1H) , 8.48 (d, 1H)’CTIAU9’7I00109
(O _ Preparation of 5-acetam do-7-(6'-am nohexyl) -

car banoyl oxy-4 -guanidino -2, 3,4,5- tetradeoxy-D-glycero-D -
gal act o- non- 2- enopyranosonic acid as trifluerdacetic acid 15 salt (11).
Conpound (10) (54 RMNHOB66 Thheléluate wasr evdporated to ainynemsr eandf freeze-

nmet hanol (25 nl) a r cont ai.ni n Leth m ne (5 )
under arg(()n at 300%%%1)%? aé %?gggz)tr:he n"ﬁﬂ’erﬁ%“ﬁ’ﬁé‘ﬁ"e%\%gf a(é: ”ﬁﬁfdé’%’qghuﬁﬁ
to dryness. The rea ddrite?Zoampaswhidl vy @ poadeivel BaRagethi afdadtion.

acet at e/ 2- propanol /water = 5/2/1) and the fractions with R err]
val ue of 0.4 were conbined and evaporated to dryness. The residue
was stirred in grifgdiqQeasyet kea1agkea(2 nl) under argon at room
tenperature for | hr then evaporated to dryness. The 25 residue was

di ssolved in water (3 m) and freeze-dried to afford the title

O fary (27 Her Sem®: 3330, 208%, (167 460, Madblorr] ©69

'H-nmr (D,0) 3 (ppm): 1.25-1.80 (m, 14H), 2.01(s, 3H), 2.23

10 (dd, 2H), 2.78 (d, 1H), 2.98 (ad, 1H), 3.08-3.26 (m, 4H),
3.35 (m, 1H), 3.51 (dd, 1H), 3.68 (4d, 1H), 4.02-4.28 (m,
2H), 4.32-4.08 (m, 4H), 4.92 (dd, 1H), 5.76 (d, 1H).

Example € Prepaxation of S5-acetamido-4-amino-7-[6'-
15 {6"- - - -

{20)
Compound (6) (50 mg, 0.07 mmol) was stirred in a

20 mixture of methanol (30 ml) and water (15 ml) containing

triethylamine (4 ml) under argon at room temperature for

16 hr. The resulting mixture was vacuum evaporated to

drynesa. The residue was chromatographed (silica gel

2-propanol/water = 3/1) to afford the title compound (20)
25 (30 mg, 63.5%) as a white foam.

MS (FAB): 675 (M+1)"

i.r. em™ :3333, 2932, 1710, 1633, 1557.

34



30 [err]Hnnr (Derr]O [err] (ppm: 1.27-1.81 (m 8H), 1.98 (s, 3H)
2.89-3.21 (m 4H), -3.51-(dd, 1H), 3.69 (dd, 1H), 4.04 (m WO

97/ 32214 PCT/ AU97/ 00109

- 27 - 1H), 4.18 (dd, 1H), 4.46 (dd, 1H), 4.57 (dd, 1H), 4.96 (dd,
1H), 6.01 (d,w gﬁ),mz“ Exanpl e 3 Preparati on of PCT/AUY00109
5-acet am do- 7- (6 t- 5

but oxycar bonyl am nohexyl ) - car banoyl oxy- 4-

~guani dino-2, 3, 4, 5-tetradeoxy-D-gl ycero-D-- 32 -

gal act o- non- 2- eneﬁyﬁﬁ@owmcs {13)22-1.57 (m, 25H), Q98 ¢8) WBHD) Df9s-

conpound (9) (24 ny, O. in water (5 nm mas added

1H pyrazol e- | - caBhaBakmei ﬂE)v 1%- 5(44‘%13131) F0- SRR, oh®) § 1 RBA 2] 48y,

0.63 nmmol) at ro t hgar | & u stirred
9?‘) 80" gg? ;sﬁegfggsézx 162 ﬁ;&’e 119 BL¥EULE, Ve

under argon n evapor at ed to ryness to-

gi ve crude conpound (12) which gave a strong p05|t|ve Sakaguchi
reaction, indicating the_presence of a_guanidipe grou 1 he residue was
stirred in waPer ont ai ni »=under ar gon
at roomtenperature for 16 v ¢4 a Ok 1 W R rlagn idio RasS ] ) Lhe

resi due was subj ected to chronatography (SI ica gel, propanol/mater

= 3/1).
evaporated to dryness, then fre
(13) (9 nmg, 37% as a white sol

d3iemed and 20
' conpound

enopyranosonic acid (21)

10 ' To a solution of 6-biotinylaminotriglycine
{(101.2 mg, 0.24 mmol) in a mixture of water (0.4 ml) and
acetone (4 ml) at -10° were added successively
triethylamine (24.6 mg, 0.24 mmol), N-methylmorpholine
(7 mg, 0.06 mmol) and iscbutyl chloroformate (35 mg,

15 0.256 mmol). The whole mixture was stirred under argon at
-10° for 12 min. before being combined with a solution of
compound (18) (92 mg, 0.156 mmol) in a mixture of water
(1 ml) and acetone (1 ml) containing triethylamine
(24.6 mg, 0.24 mmol) at 0-5°, The resulting reaction

20 mixture was allowed to stir at 15-20° for 4 hr and then
evaporated under reduced pressure to dryness. The residue
was taken up in acetone (2 x 25 ml) and filtered to give a
solid (69 mg) which was then stirred in a mixture of
methanol (10 ml) and water (10 ml) containing triethylamine

25 (5 ml) under argon at room temperature for 16 hr. The '
solution was evaporated to dryness and redissolved in water
(20 ml) and then evaporated to dryness again. This
procedure was repeated five times to produce crude compound
(21) (60 mg), which was then subjected to flash column

30 chromatography (silica gel, firstly 2-propanol/water = 5/1,
and then secondly 2-propancl/water = 3/1) to afford the



M5 (FAB): 575 (Mtl)[err] 25 J[err]Hnm (Derr]O [err] (ppm: 1.25-1.83

(m 17H), 1.95 (s, ‘3H),* 2.95-3.25 (m 4H), 3.52 (dd, 1H), 3.63 (dd,

1H), 3.72 (dd, 1H), 3.98 (dd, 1H), 4.10 (m 1H), 4.46 (dd, 1H), 4.52

(dd, 1H), 5.62 (d, 1H). WO 97/ 32214

PCT/ AU97/ 00109 wo 97/32214 - 28 - peT/EUHIR 4

Preparation of 5-acetam do-7-{2-[2-(2-

am noet hoxy) - et hoxy] - et hyl } - car banmoyl oxy- 4-

guani di no- 2, 3, 4, 5-tetradeoxy-D-gl ycero-D- - 33 -

gal act o- non- 2- enopyi the seompowad (2137)(175mg¢ A)2.5%) as & ehdtat sobidf whtehy|

5-acet am do- 4- azi do- 7-{ ‘"~ tert-butoxyaarhonyl am noet hoxy)
-etoxy] -ethyl}- 9“’%&%&&5&%&?%&9?:05&% ti5% ofplapiding gofour

tetradeoxy- D- r@h¥EEESY Emﬁlaag&ﬂ%e%e.gemr@smm%%&l& _
Followng a simlar procedure to that described 10 in Exanmple I, part (B)

conpound (14) (420 ng, 67% was obtained as a white foamfrom conpound
(2) (3856 ng, 1 n%)z’z t - but oxycar bonyl am no- et hoxy)
et hoxy} - et hy Bt Tar a8) ¢ ?fe‘% 73\B§71 @gri (M) [err] 639 (Mr9)[err]
i.r. (CHC[err]) cnferr]: 3328, 2934 2099, 1802, 1734, 1658,

i.r. em: 3287 (br), 1651 (br).

‘H-omr (D,0) S(ppm): 1.22-1.81 (m, 14H), 1.98 (s, 3H),
10 2.37 (m, 2H), 2.78 (4, 1H), 2.95-3.55 (m, 7H), 3.61-4.16
(m, 9H), 4.39-4.67 (m, 4H), 4.92 (dd, 1H), 5.67 (4, 1H).

Example 8 S=-Acetamido-7-(6"'-biotinylamino-dodecanoyl -

15 Lt ? Lol - B o= . - L

This compound was prepared by coupling of
biotinylamincdodecanoic acid and compound (18) using
carbonyl diimidazole, as described in Methods in

20 Enzymology, 1950 184 664.

*H-nmr (CD,0D) § (ppm): 1.28-1.85 (m, 33H), 1.98 (s, 3H),

2.22 (m, 4H), 2.75 (4, 1H), 2.97 (dd, 1H), 3.03-3.28 (m,

6H), 3.49 (dd, 1H), 3.64 (44, 1H), 4.07 (m, 1H), 4.20 {(m,
25 1H), 4.34 (m, 2H), 4.50 (m, 2H), 5.57 (d, 1H).



1537. 20 [err]H-nmr (CDCl[err]) [err] (ppm: 1.41 (s, 9H), 1.97 (s,

3H), 3.12- 3'64 (m 12H), 3.78 (s, 3H), 4.41-4.71 (m 4H), 5.01 (d,
2H), 5.12 (m 1H), 5.43 (dd, 1H) 5.67 (br, 1H), 5.91 (d, 1H), 6.83
(br d, 1H). 25 (B) Preparation of methyl

5- acet am do- 4wahamnd - { 2' - [2"- PCT/AU97/00109

(2"' -tert-but oxycarbonyl am noet hoxy) - et hoxy] -
et hyl } car banoyl oxy- 8, 9- nonocar bonyl di oxy- 2, 3, 4, 5-
t et radeoxy- D- gl ycer o- D- gal act o- non- 2- enopyr aﬁosonat e (15)

Cat al yti c- hydr ogEgamphe 8f conp@sad
described in Exanple |, part (D)

37.5% as a white foam after A O T RO TS ' . ' .
PCT/ AU97/ 00109 tetradeoxy-D-glycerddD-galactehnefepogr aphy
(silica gel, ethyl acetate/2-propanol/water . 5/2/1).
[err] H nnr (CD[err]OD) [err](pmmﬁid#@i(s 3H), 1.89 5
(s, 3H, AcOH) .04-3.22 ( Sﬁ% 3H),
3.72 (br d, 1), 3.98 (dd, %wwﬁﬂ&?‘%i Gach ‘21’;6&3‘?’&“54)& 5.03
(ddd, 1H), 5.43 fpddtihpiamin8daprioid dcid and compound (18) using similar
conditions to those described in Example 8.

'H-nmr (CD,0D) & (ppm): 1.30-1.85 (m, 21EH), 1.99 (s, 3H),

10 2.24 (m, 4H), 2.76 (d, 1H), 2.98 (4d, 1H), 3.05-3.3 (m,
7H), 3.50 (ad, 1H), 3.66 (m, 1H), 4.07 (m, 1H), 4.21 (m,
1H), 4.37 (m, 2H), 4.52 (m, 2H), 5.58 (4, 1H).

Example 10 Preparation of S-acetamido-7-(6'-(6"-(6"'~
15 - - -
enopyxanosonic acid (25)
(A) Preparation of methyl 5-acetamido-7-{6'-[6"-(6"’-

20 tert-butoxycarbonyl am:inocap;royl }-tri-amino-caproyl]-
aminohexyl } -carbamoyloxy-4-guanidino-8, 9-monocarbonyldioxy-
2,3,4,5-tetradeoxy~-D-glycero-D-galacto-non-2-
enopyranosonate (24).

To a solution of 6-[6'- (6" -tert-butoxycarbonyl-

25 aminocaproyl)-di-aminocaproyl] -aminocaproic acid (150 mg,
0.263 mmol) in methanol (5 ml) at -20°C were added

successively potassium t-butoxide (30 mg, 0.267 mmol),
N-methylmorpholine (15 mg, 0.148 mmol), and isobutyl
chloroformate (40 mg, 0.293 mmol). The whole mixture was

30 stirred under argon at -15~-20°C for 20 min. before being



(O Preparation of nethyl 5-acetamdo-7-{2'-[2"-(2"'- 10

tert - but oxycar bonyl'am noet hoxy) - et hoxyl - ethyl}

car banoyl oxy-4-[2',3"-bi s(tert-but oxycarbonyl )] -guani di no-

8, 9- nono- car bonyl di oxy- 2, 3, 4, 5-t et radeoxy- D- gl ycer o- D

gal act o- non- 2- eMOg¥32nbsonate (16). Conmpound ( 2Ey/apdfisb1ow) ,
0.167 mml) was 15 guanidinated by the procedure described in Exanple I,
part (E) to give conpound (16) (72 ng, 51% as a white foam
[err]H-nnmr (CDCl[err]) [err] R : s,”9f) - 1.49 &br S, , 1. 89
(s, 3H), 3.12-3.65 qqHbipag 78 eelu!a#ﬁn QF 8)2®14mm(br d,

1H), 4.55-4.75 (m 02@38 %@?diﬁS (Hlxme %%thanol Ql l(\ﬁ 2!@ waﬁ':

(d, 1H), 6.38 (d, 1H on of
5-acetam do-7-{2' - [QJ.rE( 1)- contain:l.ng triethylamine (38 mg. 0.372 mmol) at
am noet hoxy) - et hoxy] - et hyI - car bano oxy 4- guani di no- 25
2,3,4,5-tetradeoxy- B’g&i“& WMWGSURFC&I]-OWG@CQQI (17).

descri bed i1 Ex np|a§g”ﬂ1°t”% R SR LR P e g
ng, 60% as a 30 prddenr®ditoddwphels(arite Srdiidue WRsSRKREHCH) {£alddtihe
(50 m1 x 2) and filtered to give a white solid (224 mg
after air-drying) which was then chromatographed on silica
gel (ethyl acetate/2-propancl/water=5/2/1) to afford
10 compound (24) (80mg, 31.5%).

MS (FAB) 1068 (M+1)t 1067 {(M*t)

ip-nmr (CD30D) d 1.21-1.72 (m, 41H), 1.99 (s, 3H), 2.18 (t,
15 BH) r 2 -92-3 .24 (m, 123) rl 3 I79 (8; 33) r 4.14 (dd-' ].H) Y} 4.51-
4.78 (m, 4H), 5.19 (ddd, 1H), 5.59 (dd, 1H) 5.92 (4, 1H).

(B) Preparation of compound (25)
Compound (24) (25.5 mg, 0.027 mmol) was dissolved
20 in trifluoroacetic acid (2 ml) under argon. This mixture
was stirred at room temperature for 1 hr, then evaporated
under reduced pressure to dryness. The residue was
redissolved in water (5 ml) and vacuunm evaporated to
dryneas again before redissolving in water (2 ml) and
25 freeze-drying to form a white solid. This solid was
dissolved in a mixture of methanol (10 ml), water (10 ml)
and triethylamine (5 ml). The resulting solution was
allowed to agitate under argon at room temperature for
16 hr before being evaporated to dryness. It was

30 redissolved in water (10 ml) and evaporated to dryness



WD 97/ 32214 PCT/ AU97/ 00109

- 30 - M8 (FAB): 507 (M+l)[err] [err]H-nnr (Derr]O [err] (ppm:
1.96 (s, 3H), 3.14-3.78 (m 14H), 4.12 (m 2H), 4.41 (dd, 1H), 4.52
(dd, 1H), 4.93 (dd, 1H), 5.68 5 (d, 1H). Exanpl e 5
Preparati on otwgwragasam do-7-(6' - PCTIAU9/00109

bi oti nyl am nohexyl ) - car banoyl oxy- 4-

guani di no- 2, 3, 4, 5-t etradeoxy-D-gl ycero-D- 10

gal act o- non- 2- enopyr anosoni ¢ acid (19) - 36 - Conmpound (10) (176
mg, 0.216 mmvl) wesaini rThe residue wapi tritwoasted iauqcesBlvedyeln angerons

roomtenperature r h vacu evaporated £ o dryness.to afford
conmpound (18) f(%)\#ll%}'l ’\5\/aésljht ene%ﬁgd??g ?@g'cttq{ment k#ﬁﬂeﬁ?graﬁiﬁg 8‘15
succi ni m de est er apfobd cddnipdukit) (25) Q1824g,MS¥s) ids avddte solid, awleicHe
(7.5 mM of water and 15 ml of acetone) containin '

g a m xt ure_of

NaHCO[ err] (27 npdavesd pogiyive, Sakaguchi reaction and,positive piphydpin ¢
room tenperat e %Qﬁcéi&is The resulting m xture was evaporated to
dryness. The residue was stirred 20 in a mxture of nethanol (25 nl) and
water (25 m) containing triethylamne (4 ml) under argon at room
tenperature for 16 hr The m xture was vacuum evapor at ed to dryness
and the resi due w48 &EBBLct 3R oM dnamt ogr aphy (firstly, ethyl

acet ate/ 2-propanol /water = 5/2/1, then 25 2-propanol/water = 3/1). The
fractions with Rl err] val ue of 0.25 in the second sol vent system were

col I ected and lp-aMAPOHFO LA 110, 16-1N€9S (m, 32H), 1.90 (s, BEP,r2siflp, y@s
di ssolved in water and treated wi th Dowex 50X8 (Herr]) resin (0.5 @)

for 0.5 hr atig oofm308H} enpe¥btnad. (Maecll2B}i n3 whib-3Iwihelh,.s28es8.88+4-22 t h
wat er (m, 2H), 4.48-4.52 (m, 2H), 4.92 {(dd, 1E), 5.58 (d, 1H).

Example 11 Breparation of 5-acetamido-7-{6'-[6"-(6"'-

15 - L L -

A solution of compound (24) (71.4 mg,
0.0667 mmol) in trifluorocacetic acid (2 ml) was stirred

20 under argon at room temperature for lhr, then vacuum

' evaporated to dryness. The residue was dissolved in water
(5 ml) and evaporated under reduced pressure to dryness.
The resulting residue was dissolved in pyridine (6 ml)
containing biotin-N-hydroxysuccinimide ester (36 mg,

25 0.105 mmol). The reaction mixture was stirred under argon
at 40~50°C for 48 hrs, then evaporated under reduced
pressure to dryness. The resulting residue was stirred in
acetone (30 ml) at xroom temperature for 4 hr and then
filtered. The precipitate was washed with acetone (10 ml x

30 2) and air-dried to afford a white solid (72 mg). This



(50 M), nmethanol (20 mM), water (10 m ), then eluted with WO

97/ 32214 . . PCT/ AU97/ 00109

- 31 - 2M\NH err] OH. The el uate was evaporated to dryness and freeze-
"dried to afford the title conpound (19), (60 ng, 39.7% as a white
foam which gaveems:esitive Sakaguchi reaction. 5 M ( F#Brravsikioroe
(Mrl)[err] i.r. cnferr]: 3330, 2934, 1674, 1616, 1429.

[err]H-nnr (Dlerr]0) [err] (ppmM: 1.25-1.80 (m 14H), 2.01(s, 3H), 2.23 10
(dd, 2H), 2.78 (d, 1H), 2.98 (dd, 1H), 3.08-3726 (m 4H), 3.35 (m

1H), 3.51 (dd, 1H)spl$d68aédd§:im'9d in ECmixzerenpf methangl R3:m1) @8d(m
4 4.92 (dd, 1 I
Plr_Depar at i 051 of SHQ(?%F ] ?3% ,’;;%%t trigthyl&fh@ FS Qﬂ') under argon

(6"-tert-but oxycae.leolirysbamatfsaa.xﬁp&:eam/dmu=1r aadio)m hrs before being vacuum
hexyl ] - car banoyl oxy- 2, 3, 4, 5-tertradeoxy-D

gl ycer o- D-gal act o%ﬁ°§‘§ﬁ3p§‘am%'am r.es:l.due was subjected to)()
Conpound (6) (50 E?roﬂa%ggnah} Ve ld 'Jel] theldsiZi Ml WAl aTath2R9h-
(30 mL) and water (15 m ) containing
propanollwa.t:er-S/Z/l and the second run 2-propanol/water
= 3/1) to afford the title compound (26) (30.4 mg, 39.5%)
as white solid, which gave a positiyve Sakaguchi reaction
and a positive biotin colour reaction.

10

MS (FAB): 1153 (M+1)+
infrared spectrum: 3292, 2931, 1638, 1541 om’ .

15 lH-nmr (D20) 4 (ppm) 1.12-1.62 (m, 38H), 1.91 (s, 3H), 2.12
(m' 108) P 2 065 (d' 15) r 3 z .82"3 .15 (m, 133) F ) 3 .30"'3 -62 (mt
SH). 3.81"4018 (m’ 33), 4.25-4.56 (m, QH), 5.51 (d' 18).

Example 12
20

To a solution of 6-{6'-[6"- (N-Boc-hydrazido-

25 succinyl)-aminocaproyl] -diaminocaproyl)}-amino-caproic acid
{100mg, 0.l146mmol) in anhydrous methanol (4ml) at -20°C
were succeséively added potassium tert-butoxide (16.4mg,
0.146mmol) , N-methylmorpholine (14.7mg, 0.l146mmol), and
isobutyl chloroformate (24mg, 0.176mmol). The whole

30 mixture was stirred at -15°C for 12 min. before combining



triethylamne (4 m) under argon at roomtenperature for 16 hr. The

resulting mxture was vacuum evaporated to dryness. The residue was
chromat ographed (silica gel 2-propanol /water = 3/1) to afford the
title conpound (20) 25 (30 ng, 63.5% as a white foam KS ( FAB)
675 (Mrl)[errwoomszz1ai . r. cnferr] :3333, 2932, 1710. 1633, Xaa/aue7/66ice

WO 97/ 32214 _ PCT/ AU97/ 00109

- 32 - [err]H-nnr (Dlerr]O [err](ppm: 1.22-1.57 (m 25H), 1.98 (s,
3H), 2.98- 3.18 (m 8H), 3.49 (dd, 1H); 3864 (dd, 1H), 4.02-4.28 (m

3H), 4.53 (br d, wkkh & 8c1ldtibn b S-aceRapldoir) (6’ -dnirbtanyil) -7

Preparation of 5-acetam do-7-(6' - iQtinylam no-triglycinag dQ-hexyl)-
Carbanny|Oxy_4_quaﬁFhFﬂgy59§x7ﬁTguaéid%no-&.g.4,g-tetékagoxng-gaycerx-£-

tetradeoxy- D gl yCghPabledahétiP-diiipytranosonic acid trifluorditditiciBesansalt
acid (21) 10 To a solution of 6-biotinylamnotriglycine

(101.2 ng, 0.24 médR) (76 abmg«tUriBmmol)adar a(pixtwre of@methancl:dilofml) 4
m) at -10 Werg aggsdwgggge§flg/ﬁ)y containing triethylamine (lémg.,
0.158mmol) at 5°C. The resulting reaction mixture was
allowed to stir at room temperature for 2 hrs, then
evaporated under reduced pressure to dryness. The residue
was taken up in acetone (50ml) and filtered. The solid was
10 washed with acetone (10ml), then air-dried. It was
subjected to column chromatography (silica gel, firstly
ethyl acetate/2-propanol/water=5/2/1, then 2-
propanol/water=3/1) to afford the compound (29) (63mg
42.5%) as a white solid.
15

‘H-nmr (CD,OD) & (ppm)

1-21~1.72 (m, 41H), 1.95 (s, 3H), 2.17 (m, B8H), 2.48 (AB,
4H), 3.0~3.28 (m, 12H), 3.51 (44, 1H), 3.62 (d4, 1H), 4.13

20 (m, 1H), 4.17 (dd, 1H), 4.35 (dd, 1H), 4.46 (dd, 1H), 4.98
(dd, 1H), 5.56 (d, 1H).

Compound (29) (60mg, 0.0526mmol) was stirred in
trifluorocacetic acid (2ml) under argon at room temperature
25 for 1 hr, then vacuum evapoiated to dryness. The residue
was dissolved in water (5ml) and evaporated under reduced
pressure to dryness, then lyophilized to afford compound
{(34) tifluorocacetate as a white solid. This was dissolved
in water (10ml), treated with Amberlite IRA-400(OH-) resin
30 to remove trifluoroacetic acid, and filtered off. The

filtrate was evaporated to dryness. The residue was



triethylamne (24.6 ng, 0.24 nmmol), N nethyl norpholine (7 mg, 0.06
nmmol ) and isobutyl-chloroformate (35 ng, 15 0.256 mmol). The whol e

m xture was stirred under argon at -10 for 12 mn. before being
conbined with a solution of compound (18) (92 ng, 0.156 mml) in a

m xture of wat awvo97322(41 nl) and acetone (1 ml) containing tristhavereoree
(24.6 nmg, 0.24 mmol) at 0-5 The resulting reaction 20 mxture was all owed
to stir at 15-20[err] for 4 hr and then ﬁvaporat ed under reduced
pressure to dryness. The residue ake

t 25
and filtered to g| vE"h"'“’-'a“%él’i G?GQnﬂgflmbh ﬁa?%%’gfrl &Fi@‘axﬁ"?\ ‘ff'@‘)rd
m xture of RGOt €110 Jgn%po?ﬂﬁ W8b§" (4dig) m-)momaahnwnmara@imlsmaw

25 (5 m) under argon at room f'enperature for 96 hr. The sol ution
was evaporated to dwgmestored unsiEirsexrgend i n wat er (20 M) and then
evaporated to dryness again. This procedure was repeated five tines
to produce crude conpound . (21) (60 nmg), which was then subjected to

flash col umm ¥ mb(ean) oprap i+ 1682 g@+2)i rstly 2-propanol /water =
5/1, and then secondly 2-propanol/water = 3/1) to afford the
WO 97/ 32214 PCT/ AU97/ 00109

- 33 - title coxp w &r@ﬁ @tif@'i&ds@al V\/ni ch
gave a positive Sakag actl guanl ne cofour react>| on) and a
positive biotin col our reactlon
1.15“‘1.68 (m,3zn). 1.93 (B' 33) 2.18 (m, 88). 2.52 (n:
10 43)’ 2-98"3-23 (m, lzn)' 3.40“’4020 (m' 48), 4.42 (dd' 1H)’
4.52 (d4, 1H), 4.92 (44, 1H), 5.88 (d, 1H).

Exaxple 13 = =7-16"'~

15 -~ - -

32)
To a solt;.ticn of methyl 5-acetamlido-7-(6'-

20 aminohexyl) -carbmoyloxy-&-guanidino-s » 9-monocarbonyldioxy-
2,3,4,5-tetradeoxy-D-glycero-D-galacto-non-2-
enopyranosonate trifluorocacetate (18) (100mg, 0.15%mmol) in
ahhydrou pyridine (2.5ml) were added dimethylaminopyridine
(24mg, 0.195mmol) and succinic anhydride (19.5mg,

25 0.195mmol). The mixture was stirred under argon at 45°C
for 20 h-.rs then vacuum evaporated to remove pyridine. The
residue was dissolved in methanocl (10ml) and acidified to
DPHE 2 with 2N HCl, then the acidic solution was evaporated
to dryness. The resulting regsidue was subjected to flash-

30 chromatography (firastly ethyl acetate/methanol=10/1, then



5 M (FAB): 872 (M+l)[err] , 871 (Merr]) i.r. cnferr]: 3287 (br),
1651 (br). [err]H-nmr (Derr]Oferr](ppm: 1.22-1.81 (m 14H), 1.98
(s, 3H, 10 2.37 (m 2H), 2.78 (d, 1H), 2.95-3.55 (m 7H), 3.61-4.16

(m 9H), 4.39-4.67 (m 4H), 4.92 (dd, 1H), 5.67 (d, 1H).

Exanpl e 8 wo0 9732214 S- Acet ami do- 7- (6' - bi oti nyl am no- dodec3qyiluer00109

am nohexyl ) - car banoyl - 4- quani di no-2, 3,4,5- 15

t et radeoxy- D- gl ycer o- D- gal act o- non- 2- enopyranosoni ¢
acid (22) Thi s conpound was #Pepared by coupling of

bi ot i nyl am nododee&h¥ic agerdte /- moppaeidwatdyr=542/y, silisargellylto afford

dii m dazol e, as described i ds i 20 Enzynol ogy, 1990 184 664.
[err] H- nnr (CD[errcrfo“fng(?z%vSf)%g' frbﬁ-'l.SS (m 33H), 1.98 (s, 3H),
2.22 (m 4H, 2.75 (d, 1H, 2.97 (dd, 1H), 3.03-3.28 (m 6H), 3.49
dd, 1H), 3.64 (dd, 1 4.07 (m , 4.20 (m 25 1H), 4.34 (m 2H), 4.50
Em 2H)H? 5.57 (fj,“ﬂo(.%’) 615 i”ﬂ@]‘g')w 32214 |
PCT/ AU97/ 00109 - 34 - Exampl e 9
5- Acet am do- 7- (6" - bi ot i nyl am no- capr oyl -
'H-nmr (CD,0D) &(ppm)

1.25~1.62 (m, B8H), 1.93 (s, 3H), 2.48 (AB, 4H), 2.55~3.21
(m, 4H) r) 3 .Bo (B, 3n) P 4.10~4.30 (m' 1n) r} 4.50~4.80 (m'
10 3H) s 5. 0~5025 (m, 23) P} 5-59 (dd, 13) ’ 5.92 (dd' 1H) .

Exanple 14 Determination of the binding of the
coupounds of the invention to influenza
virus

15 Two influenza A virus strains and one influenza B
virus were used to test the ability of the compounds to
bind to whole virus influenza neuraminidase. The influenza

A strains were NWS/G70C and Nws/'.l.'él:yo and the influenza B

strain was B/Vic/02/87. The neuraminidase assay was

20 carried out following a published procedure (Potier, M. et
al, Anal. Biochem., 1979 %4 287, and the measured

inhibition constants (IC;,) are summarised in Table 3.



am nohexyl ) - car banoyl - 4- quani di no- 2, 3, 4, 5-
t et radeoxy- D- gl ycero- D- gal act o- non-2- enopyranosonic acid (23) 5

Thi's conmpound was prepared by coupling of bi oti nyl am nocaproic acid and
conmpound (18) l{ﬁpnﬂ?s m | ar conditions to those described in Exanple
8. [err] 24Dl err]OD) [err] (ppm): 1.30-1.85 (m 2PFF/AUL7TA0Y s
3H, 10 2.24 (m 4H), 2.76 (d, 1H), 2.98 (dd, 1H), 3.05-3.3 (m 7H),
3.50 (dd, IH), 3.66 (m 1H), 4.07 (m 1H), 4.21 (m 1H), 4.37 (m 2H),
4.52 (m 2H), 5.58 (d, 1H). - 41 - Preparation of

5-acet am do-7-(6'-(6"-(6""'- 15 Iable 3

am nocaproyl)-triam noGap, y

car bamoyl oxy- 4- guani di no- 2 h 4C§HEQQHE§ hh for Binding Influenza

t et radeoxy-D- gl ycer o- D- gal aﬁmm-@npounds of the Inventi@mopyransonic
acid (25) (A Preparation of nethyl 5-acetam do-7-{6'-[6"-(6""-
20 tert-butoxycarbonyl am nocaproyl ) -t ri-am no- caproyl ] -

am nohexyl } - caT Teengsund o TFE : 5787
5-tetradeoxy- Dalvcero D gal act 0- non- 2- enopvranosonate (24 i
To a solution of 6-[8 -(6"-tert4 bsltto(ycar bonyl2 x 29 7 x 10

am nocaproyl)-di -am nacaproyl]-a 80i C aci 1 63 Mol )
in nethanol (5 m) a{ﬁ 20[err]C \r/% Q“glt)uded % éﬁgg‘esm vel y B8f'aé§’f’ﬁm
t-but oxi de (30 ngy, 0.167 mmol), 2 x 10¥nethyl ny phalohe (15 np 201948

T L i WA T ST o R
bei ng 19 1x 10" 5 x 10° 2 x 10"
20 1x10° 1x 107" not done
21 4 x 10" 2 x 10°* 1x 107
22 3 x 10™" 5 x 10°° 5 x 10°°
23 2 x 107" 5 x 10°° 6 x 10°°
25 5 x 10°° 4 x 10" 1x 107
26 2 x 10°° 2 x 10°° 4 x 10°*
DANA 4 x 10°° 1x 10" 2 x 10°°
GG167 (I) 1x 10" 1x 10°° 3 x 10°*°
5

~ Example 15  Capture of Influenza Virus on to Avidin
Coated ELISA Wells Using Compound No, 21
A 96 well ELISA plate was coated overnight with
10 an avidin (Sigma) solution (10 pg/ml). The plate wells
were then blocked with a PBS(Phosphate buffered saline) -
Tween 20 solution. Compound No. 21 was added at 1 and
10 pM to all wells in each of two rows down the plate.
Compound No. 8 (control) was added at 10 UM to all the
15 wells in another row. After incubation for 1 hour at room

temperature, unbound conjugate was removed and the plate



WD 97/ 32214 PCT/ AU97/ 00109

- 35 - conbined with a sol ution of conpound (18) (140 ng, 0. 238
nmmol) in a mxture of nethanol (1.5 m) and water (1.5 m) containing
triethylamne (38 ng, 0.372 nmmol) at - O-5[err]C. The resulting reaction
mxture was awowmaghiso S5 agitate at 15-20[err]C for 4 hr crfidid?oo10e
evapor at ed under reduced pressure to dryness. The residue was taken up
in acetone (50 M x 2) and filtered to give a white solid (224 ng
after air-drying) which was then chronat ograg@ed on silica gel (ethyl

acet at e/ 2- pr opanolwanamhbﬂzim) PBS-Twéen (20.10 NS/B30AJIS LI B0 My v:l.fti:.sS% .

M (FAB) 1068 (M 1067 o) d
1 2(1-1.)72 (m 4(1H) sYP E{)"‘%/[T%&‘H “‘f%"‘ghskl‘?"gg% %t{‘f‘ f?él)
3.79 (s, 3H, 4. 'i:a(z‘id.cliaﬂ) in4thé- first well8 (eduidhlent. €6 !‘.daddm’lﬁfu/ﬁlﬁ?

(dd, 1H) 5.92 (d, ;% aration of conpound (25)
Conpound (24) (29. dilptdng Fyr Wedslgediznt ﬁnﬁrw:m&a@emlete-

Por LB ) S, S b s, sSSP

resi due was minutes and unbound virus was removed by washing . Bound
virus was reacted with a polyclonal rabbit anti-
hemagglutinin antibody and then the bound anti-
hemagglutinin antibody was detected with a sheep anti-

10 rabbit antibody-horseradish peroxidase (Ab-HRPO) conjugate,
with washings at each step. Virus bound Ab-HRPO was
detected by the addition of ABTS (Sigma) as the HRPO
substrate and incubation for about thirty minutes.

Poth concentrations (1 and 10 uM) of Compound No.

15 21 gave similar results; a strong absorption signal at the
highest virus concentration and then a decreasing signal
with virus dilution, thus clearly capturing virus and
allowing detection down to at least 1.6 x 10° pfu per test.
In contrast, the noxi-hiotinylated control Compound No. 8

20 showed only a weak, unchanging absorption at all virus

co_neentrations .

25 Starting with a virus solution of approximately
1 x 10° pfu/ml, serial two-fold dilutions of NWS/G70C
influenza A virus in PBS were added directly on to an ELISA
(Dynatech) plate and allowed to bind by standing overnight
(all the ELISA wells contained 50 pl). After washing, the

30 plates were blocked with PBS-Tween 20 and then Compound

No. 21 was added at 1 and 10 uM to two separate rows, with



redi ssolved in water (5 nm) and vacuum evaporated to dryness again
before redissolving inwater (2 mM) and 25 freeze-drying to forma white

solid. This solid was di ssolved in a mxture of nmethanol (10 m),
water (10 m) and triethylamne (5 m). The resulting solution was
al l onwed to agi wadw3azider argon at room tenperature for FEC1uU9Ised1oY e
bei ng evaporated to dryness. It was 30 redissolved in water (10 m) and
evaporated to dryness WO 97/ 32214

PCT/ AU97/ 00109 - 43 -36 - agai n. The

resi due was trit ur sagrodcCozpevad \No n addedeat 10 uMotejanothex; x@wat hanol

(20 ), then Ireeqgdil edclBaeion ALY i@ RRNG14EE $dde Thari@he?s 2

white solid, which gave a posi aguc i “reaction an positive
ni nhydrin 5 reactnmve unboundtodpdiind ahd/ thivhl fhervirus was c‘{&ﬁdtklddnm

(020) 0 L1168 T el Sl oot st b iy i

4.92 (dd, 1H) 8. 5%1% .LH);he chromogéaEd thibstiatl] CREER AL thirty
5-acet am do-7-{6" - -(6

m:.nutes incubation.

Both concentrations of Compound No. 21 allowed
detection of the wvirus, giving an increasingly astrong
abgsorption in parallel with increasing virus concentration.

10 A minimum of about 10° virus particles per well could
readily be detected with Compound No. 21. In contrast, the
non-biotin econtrol Compound No. 8 gave no signal at any'

concentration of virus.

15 Example 17 -Capture and detection of a complex between
influenza virue and Compound No. 21
To allow coating of virus particles with the
GGl67-biotin derivative, 10, 2.5 and 0.625 pl of a solution
of the NWS/G70C influenza A virus (1 x 10° pfu/ml) was pre-
20 incubated for 1 hour in each well of separate roweg of an
ELISA plate. Half log,, dilutions of Compound No. 21 were
added, starting from 1 uM and going down to 0.00001 uM.
The virus~compound complexes were then transferred to an
ELISA plate which had been pre-coated with avidin (as in
25 Example 15) and incubated for 1 hour to allow capture. The
plates were washed in PBS-Tween 20 and the captured virus
was detected with a polyclonal rabbit antibody directed to
the virus hemagglutinin (as in Example 15).
' The best result was found with a 0.01 pM
30 concentration of Compound No. 21, which clearly allowed
detection of virus down to 0.625 x 10° pfu. At higher



bi oti nyl am nocaproyl)-tri-am nocaproyl]- 15
am nohexyl } - car banoyl oxy- 4- quani di no-
2,3,4,5-tetradeoxy-D- gl ycer o- D gal act o- non-

2- enopyranosoni ¢ acid (26). A sol ution of compound (24)
(71.4 ny, wods8ead Mol ) in trifluoroacetic acid (2 M) eg.slhbdies 20
under argon at roomtenperature for 1lhr, then vacuum evaporated to
dryness. The residue was dissolved in water (5 m) and evaporated under
reduced pressure to dryness. The resul+i4fg residue was dissolved in
pyridine (6 m) conwnatimg! loifo compdlhd deleex \ahgnailn wasdwesker) ﬁ@ﬁs:ﬁgl,y
25 0.105 nnol). Tereactlo ture s stirr un 0

40[err]50[err] C f o 2N e &gpSFf%au%v ﬁn g‘ucedi’9 Qr‘ﬁ %?&l?‘ém}o

dryness. The resulmngzi,esbmnﬁ/\/&s; 1bwai-edoﬁébntutma qreo(goor! pMpttEOOM
tenperature for 4 hr and then filtered. The precipitate was washed

with acetone (10 nﬂ'%GM)ﬁmlaWdFﬂ-éﬂ W‘Eﬂ#oorﬂ?"b%l’t fueotke dtheze ny) .
Thi s . ﬁ@%%su ficient. compo bigd to EH/ SEO 0109
sol i d was an I ) and

- 37 - irre xtufe
water (25 m) contuimngpartmm.am ne (5 m) under argon at room

tenperature for 16 hrs befor bei vac evapor,at ed t dryness. The

resi due was subjected to e’ﬁﬁ”&&f’&g?ﬁ%?& ?%i ’?ﬁ"é‘?oaéfu tﬁ% irst run

et hyl acetate/2- strept:avid:ln-mo was also found to be possible, though
there was a lower level of migmal in this case.

10

Exagple 18 Capture and detection of a complex between
influenza virus and Compound No., 26
_l."ollowing the game procedure given in Example 17,
but using the GG167-derivative Compound No. 26, it was

15 £found that the two subtypes of influenza A, NWS/G70C and
NWS8/Tokyce (HIN2), were both readily detected when present
at 2.5 x 10° pfu/well. The concentrations of Compound No.
26 tested were from 0.001 nM to 10 pM; the best results
were obtained at 0.1 uM for both subtypes of virus.

20 It will be apparent to the person skilled in the
art that while the invention has been described in some
detail for the purpose of clarity and understanding.
various modifications and alterations to the embodiments
and methods described herein may be made without departing

25 from the scope of the inventive concept disclosed in this
specification.



Bifora the L1110 compound (26) (30.4 mg, 30 5% e whitel \ﬂlﬂi il lllﬂ AR

gave a positive Sakaguchi reaction. and a positive biotin &ol bur"
reaction. 10 M5 ( FAB) : 1153. (M+l ) [err] i nfrared spectrum
3292, 2931, WKBBB2214 1541 cnferr]. 15 [err] H nm (D20) REHAHTIPO109
1.12-1.62 (m 38H), 1.91 (s, 3H), 2.12 (m 10H), 2.65 (d, 1H),
2.82-3.15 (m 13H), 3.30-3.62 (m 3.41-4.18 (m 3H), 4.25-4.56
(m 4H), 5.51 (d, 1. Exarrple 12 Preparati on of
5-acetam do 7-{6-[®" '~ hydrazi dosucci nyl am nocaproyl ) -

triam nocaproyl]-amnohexyl } achetRsaybpXdetection of influenza virus,
4- guani di no- 2, 3, 4, 5- tetradeoxy D-gl ycero-D

gal act o- non- 2- enopyFemREkAHNG the)stepopf exposing a sampis guepegtedntof
6-{6'-[6"- (N-Boc- hy, g&ﬁ* ompound dase bind
succi nyl ) -am nocapr oy I am no%cgg'fgf/'l f?a% ‘r=1o capr oi geggl 3 idase %)n )

0. 146mmol ) in arshydalbles mt&%lam#ﬂcallvzm the aemeeaisecegsinﬂganza
added pot assi um tert but OXI de h g rrg 0. 146rmmol ), N-nmet hyl nor phol i ne
(14. 7ng, O. 146rrrm|) 83 yl chloroformate (24ng, 0.176nmol).
The whole 30 m xtﬂre vvas St metHod! acdbf@ing G&d @lalm Ui, NinbWhDER the

combi ni ng neuraminidase binder is attached to a support material such

that virus particles will be selectively captured and

10 concentrated when a sample is passed over or through the
support.
3. A method according to Claim 1 or Claim 2, in
which the neuraminidase binder is linked via a spacexr group
to a surface.

15. 4. A method according to Claim 3, in which the
spacer group terminates in a functionality able to bind to
a surface.
5. A method according to Claim 4, in which the
terminal functionality is a biotinyl group and the surface

20 is coated with avidin, streptavidin, or an antibody
directed against biotin.
6. A method according to Claim 4, in which the
terminal functionality is an amind group and the surface
comprises carboxy groups.

25 7. A method according to Claim 1, in which the
neuraminidase binder is linked to a detectable label.

8. A method according to Claim 7, in which the
detectable label is covalently coupled to the neuraminidase
binder.

30 9. A method according to Claim 7 or Claim 8 in which

the virus particles in a sample are exposed to a

This Sheet Has Been Reilaced THIS SHEET HAS BEEN

WA s




WO 97/ 32214 PCT/ AU97/ 0010

- 38 - with a solution of 5-acetam do-7-(6"-am nohexyl)- ﬂ“l“' “||" III" "Ill || I“l
car banoyl oxy- 4- guani di no- 2, 3, 4, 5-t et radeoxy- D-gl ycer o- D

gal act o- non- 2- enopyranosonic acid trifluoroacetic acid salt (11

(76.6ng, 0. l3wowb322141 a m xture of nmethanol (1.5m) 5 angcyakSiooide S )
containing triethylamne (16ng, - 0.158mmmol ) at 5[err]C. The resulting
reacti on m xture was allowed to stir at roomtenperature for 2 hrs,

t hen evapor at ed under reduced pressure 4% -dryness. The residue

was taken up in que) binderi fouplend ttha sieitegtabie lgbelvaginsdernni t h

acetone (10m), ,%Q% E goqu s?;(l t#:%tv@ﬁe %%&J@i%egeigcggwlrw to the

chr omat ogr aphy (si

acet at e/ 2- pr opanovivet e:raﬁ:‘amihidhhenoﬂ the suﬂmmml A-.mt eis&l lpaiilclid.or d
t he conpound (29)_ (63ny 5% as a_white [err] H nnr
(CD[ err] QD) [err]lépprr) A m°=}°§1fﬁ??ﬂi'592 'i?ncg'ﬁiﬂ)" 3’9%1?15‘ °3H)" gk, 7

8H), 2.48 A , 1
(5, 5l 754 Smeriedi s shet 48 giiasiog gl sl oo e

4.98 (dd 10F tlSeB&!('{# 1H). Conpound (29) (60ny,
0.0526mm0l ) vas sjjrred iny pounoh! WELHRERAA Y €135k { 2WldptliRly Adon A
roomtenperature
step of selective capture and selective detection of
influenza virus.

10 12, A method according to Claim 11, comprising the
steps of:

a) exposing the sample to a neuraminidase
binder bound tc a support, and
b) = exposing influenga virus particles retained

15 on the support to a neuraminidase binder linked to a
detectable label.

13. A method according to any one of the preceding
claims, in which the neuraminidase binder has an IC;, for
binding of less than 10™° M.

20 14. | A neuraminidase binder comprsiing an analogue of
neuraminic acid (sialic acid) substituted at the C, oxr
equivalent position with a spacer group suitable for
coupling to a detectable label or to a surface, in which
said analogue does not comprise a detectable label or

25 apacer group which is cleaved by the neuraminidase.

15. A neuraminidase binder according to Claim 14, in
which the analogue of neuraminic acid is a compound of
formula (II):

30
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i ssolved i n' water - (am) and evapor ated under reduced ol QUM MR
enmas =

dryness, then |yophilized to afford conpound (34) tifl uoroace

a white solid. This was dissol ved in water (10nml), treated with
Armberlite | RA-X@97@3®RM resin 30 to renove trifluoroacetic aRCTHAUKGHI09
filtered off. The filtrate was evaporated to dryness. The residue was
WD 97/ 32214 CI AU97/ 00109

- 39 - triturated in acetone (15m ), then“freeze-dried to afford

the title conpound (30) (40nmg, 73% As a white solid which was stored
under argon. 5 MS(FAB) 1041 ( Y[err] 1042 (Mt2)[err]

[err]H-nnr (Dierr]O [err](ppm ( rNtIuoroacetlc acid salt)
1.15[err]1.68 (m32H), 1.93 (s, 3H 2X18 ‘Im 8H), 2.52 (AB, 10 4H),

2.98-3.23 (m 12H), 3.40[err]4.20 (m §4H) 442(dd Ii_li 4.52 (dd,
1H), 4.92 (dd, 1H), 5.88 (d, 3J2 Preparati on
of methyl 5-acetam do-7- [Uo- (3"- ydroxyc rbonyl rop| onyI) am noheﬁﬂ]

wherein
5 R represents an azido group, an unsubstituted or
substituted guanidino group, or an unsubstituted or
substituted amino group;
R’ represents COCH,, COCF, or SO,CH,;
X represents O or NH;

10 . W represents a spacer group made up of a chain of
atoms having a total length of between four and one hundred
atoms, and optionally also comprising substituted carbon
and/or nitrogen atoms and optiomally including oxygen
and/or sulphur atoms;

15 Y represents OH, SH, NH,, CH=0, CH=CH,, CO.H,
CONHNH, or NH-biotinyl, or 'a protected form of one of these
end functionalities;

and wherein the substituent on the amino or
guanidino group, when present, is a subatituted ox

20 unsubstituted C; ; alkyl group, or an amino, hydroxy, cyano
or alkoxycarbonyl group;

with the proviso that X-W-Y does not include the
group OC(=Z)NR°R®, wherein Z represents O or S8, and R® and

This Sheet Has Been Re‘ilaced THIS SHEET HAS BEEN
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giﬁiz%ohexyl ) - car barm;ll-looiy-s?ll- ;u;iniogi g]:)- g?g?%oga?ggailmd?gx;- ( ° H“lm(ﬂll“ “I“ “I'I “ |II|
2,3,4,5-tetradeoxy-D- gl ycer o- D- gal act o- non- 2- enopyr anoscenate t

trifluoroacetate (18) (100ngy, 0.159mmol) in anhydr ous pyridi ne (2 5n1)
wer e added di weidypbagi nopyri di ne (24nmg, 0.195mml) and gcHGiioiosioo
anhydride (19.5nmg, 25 0.195mmol). The m xture was stirred under argon at
45[err] C for 20 hrs then vacuum evaporated to renove pyridine. The
resi due was di ssol ved in methanol (1 OM) and4®&ci-dified to pH 2 with 2N
HCl , then the aci cﬁcisdlemandnnm apEmexteld or at hydiyd@tison Hrdupesul ting

resi due was subj ecte‘%_to Iassr&bstigutv% omat ogr a hx (f| rstly et hyl

acet at e/ net hanol /%21

PCT/ AU97/ 00109 16. A neuraminidase bindexr?@crording§tty |c1am 15, in
acet at e/ 2- propanol /water=5/2/1, silica gel) to afford conmpound (53‘
(40, 40%) . whieh the XsHsY growpcavtachesl at theedrpemition COf e r | OD)

[err] (PPM 5 eeetitlalny FuBoeiBhaPilea W-Strstitdtba-21#51 (SBmatlte.

2.95[err]3.21
17. A neuraminidase binder according to Claim 14, in

which the analogue of neuraminic acid is a compound of
formula (IIA) or (IIB)

COozH | )\ CO2H

R g O/ OB Jij
R2NH R2NH Y

R _ ' R
10 (IIA) (11IB)

wherein R, R’>, W and Y are as defined for formula
(XX) in Claim 14, A and B are oxygen or CH, or may
represent a single bond, and R® is a lipophilic C,;-C;, alkyl
15 group which is optionally substituted by one or more
halogen atoms, cycloalkyl, alkoxy, haloalkoxy or optionally
substituted aryl groups.
18. A neuraminidase binder according to Claim 17, in
which the spacer group W is selected from the group
20 consisting of linear peptides; oligosaccharides; polyols;
polyethylene glycol groups; and hydrocarbon groups linked
together with oxygen or sulphur atoms or with carbonyl,
amido, urea or hydrazide functionalities, or combinations

of these groups.
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(m 4H), 3.80 (s, 3H), 4.10[err]4.30 (m 1H), 4.50[err]4.80

5 0[err]5 25 (m 2H). 5.59 (dd, 1H), 5.92 (dd, 1H). Exarrpm"“mll"im“m””“l
Det erm nati on of the binding of the conpounds of the invent © L ®u s =
i nfluenza virus 15 Two influenza A virus strains and one

i nfl uenza B wo oy were used to test the ability of the cowaousIse1s o

bind to whole virus influenza neuram ni dase. The infl uenza A strains

were NWS/ G70C and NWS/ Tokyo and the influenza B strain was

B/ Vi ¢/ 02/ 87. The neuranini dase assay was 20 4®arried out follow ng a
publ i shed procedur e&§Pot i er, A\peuraminidage bigder areerding tom ARY)SnegPL

?—2& tehg. measur ed c1w3[]£#3% gacoﬂét‘%‘.cﬁ: (a{d Prbbbeifig Yol ' & b ena

PCT/ AU97/ 00109 functionality Y is selected from thélgroup comsisting of
Tabl e 3 Bi ndiqu?é:%nstants m for Binding | an uenza

Vi ruses Conpounds Jto%9%R | s SEARPRy carbampkes gf, the NH,
NWE/ Gr0C B/ Vi i o, groups, u& acetals of ¢he diflice 'grioup. 1 X

10[ err] 7 x I0[err] - x 10[ err] 2

10[ err] not dork®. A ne“!@inid“e bingdeyx 5999?'? ng to c}me[ssr Ap

8 x |O[err] which R is guanidino and R® is acetyl.

21. A neuraminidase binder according to Claim 15 or
Claim 20, in which X is O and Y is NH, or NH-biotinyl.

10 22. A neuraminidase binder according to any one of
Claims 15, 20 and 21, in which W is a spacer group selected
from the group consisting of CONH(CR,),.

CONH (CH,) ,NHCONH (CH,),,, CONH(CH,), [NHCO(CH,):],, CO(CH,).,
CO (CH,) ,NHCONH (CH,),, CO(CH,) NHCO(CH,),.

15 CONH(CH,) . NH(COCH,NH) ,COCH,; CONH (CH,CH,0),CH,CH,NECO (CH,) ;,
and CONH(CH,),NHCO(CH,),, wherein n amd m are integers
between 2 and 12, and g is 0 or an integer between 1 and

1z2.

23. A neuraminidase binder according to any one of
20 Claims 14 to 18, which has an IC;, of less than 10°° M.

24. A neuraminidase binder according to Claim 23,

which has an ICy, of less than 10™° M.
25. A neuraminidase binder according to any one of
Claims 14 to 17, selected from the compounds of Table 1,
25 other than Compound 1l1.
26. 5-acetamido-7-{6'-biotinylamino-~triglycinamido-
hexyl) -carbamoyloxy-4-guanidino-2,3,4,5~tetradeoxy-D-
glycero-D-galacto-non-2-enopyranosonic acid (21).
27. 5-acetamido-7-(6'-~(6"-(6""' -aminocapxroyl) -
30 triaminocaproyl)-aminochexyl) -carbamoyloxy-4-guanidino-



17 2 x 10[err] 2 x 10[err] 5 x 10[err]

et 1y Soferr D ot e T 'lllllllllllhli!l i
X

2 x 10[err] 1 x 10[err] 22 3 x 10[err]

10[ err] woThdfier ] 23 2 X 10[err1}cr/AU97lo5w¥

10[ err] 6 x 10[err] 25 5 x 10[err]

10[ err] 1 x 10[err] 26 2 x 10[err] 2 x

10[ err] 4 x 10[err] DANA - 50 - 4 x 10[err] 1 x
10[err] 2 X R0PBeHnB-tetradeoiBgiycero-D-galactolipw+2]enopyrahosonic
10[ err] 3 X ﬂgéag]( ) Exanpl e 15 Capture of Influenza
Virus on to Avidin a3 ELI SA Vel |'s Usi ng Conmpound No. 21

A 96 well ELISA plagi.e was C9aheet@eddu70i{le "Wifh- (&0 810ty dhnird LXI)-
solution (10.[err]Jg/mM). The plate wells were then blocked\M

PBS( Phosphat e buf ft&icaminpeapyoyl] -amﬂmmd-gerbmmmmmmmo-zl

blate " conporid s S EopERRbET D b tRe D aﬁhﬁﬁﬁ{’ ki i

wells in another rmedd (28)ter i ncubation for 1 hour room
tenperature, unboynd conjuggate was yemyved and the Iate WO
97/ 32214 2. §-acetamidc ¥ e{d‘ - [8"pk&T At 7/ 001 09

hydrazidosuccinylaminocaproyl) -triaminocaproyl] -
aminohexyl}-carbamoyloxy-4-guanidino-2,3,4, 5-tetradeoxy-D-

10 glycero-D-galacto-non-2-enopyranosonic acid (30).

30. A neuramindase binder according to any one of
Claims 14 to 29, linked to a detectable label.

31. A neuraminidase binder according to Claim 30, in
which the link is covalent.

15 32. A neuraminidase b:i.ndér according to Claim 30 or
Claim 31, in which the detectable label is an epitope
suitable for use in an antibody detection kit, in an
optical assay device having an active receptive surface, or.
in an agglutination detection system.

20 33, A neuraminidase binder according to Claim 14
which is linked to a detectable label, wherein the
neuraminidase binder :_Ls a compound disclosed in
International Patent Applications No. WO0/92/06691,

No. WO/91/16320 or No. W0O/96/26933, or in U.S. Patent No.

25 5,453,533.

34, A diagnostic composition comprising a compound
according to any one of Claims 14 to 33, together with a
diagnostically-suitable carrier.

35. A method of synthesis of a neuraminidase binder

30 of formula (II) according to Claim 15, in which X is
oxygen, comprising the steps of: |



- 42 - was washed in PBS-Tween 20. NW5/ G/70C I nfluenza A vi
(HIN9 subtype) was-added, starting from2.5 x 10[err] vi rus ”!“Hr"ll"“l”ll””“l
in the first well (equivalent to 5 x 10[err] pfu/m),

serial two-fold dilutions across the plate. 5 The virus was allowed to

I ncubate for apyosuizemt el y 30 m nut es and unbound virus PEEAUENBRd by
washi ng . Bound virus was reacted with a polyclonal rabbit anti-

hemaggl uti nin anti body and then the bound anti - hemaggl uti ni n anti body

was detected with a sheep anti- 10 rabbit aftli body- horseradi sh peroxi dase

( Ab- HRPO) conj ugat e, WI @) wasAPRYereing & 19iadds. avid denivativeh odRPO

det ect ed b
\é\ﬁzst rate gngcl ﬁcuba?l on or fit;glr}to %ﬁl rf§ %&%@é}e&%&ﬁ,%uﬂﬁpgf formg.% h(IV) g

concentrations (I and 10 [err]M of Oorrpound No. 15 21 gave simlar

results; a strong absorption signal at the hi ghest virus
concentration and then aMﬁ*ng si gnal W th virygy dilution, thus
clearly capturing virus " oyeag detection down ko at least 1.6 x
10[err] pfu per test. woth cofitrgft, the non-bi ar '
Conpound No. 8 20 showed onlé! unchangi ng abe-d? ptiof atffal | virus
concentrations. Bl & 16 Det ecti oga Wl uenza Virus
on ELI SA Pl aties Using Conpound No. 21 25  (v)
Starting with a virus squtioRMgi" approxi mat el y 1 x 10Ferr] pfu/m,
serial two-fold dilutions of 857 i nfluenza A virus in PBS were

added directly on to an ELI SA
10 in which R and R® are as defined for formula

(X1), R' is an alkyl group, and A is a protecting group;
b)  acylating the 7-hydroxy group;
) optionally extending or functionalising. the -
spacer group W', and
is a) removing the protecting groups.
36. A method of synthesis of a neuraminidase binder
of formula (II) according to Claim 15, in which X is NH,
comprising the stepé of
a) reacting a compound of formula (IV) as
20 defined in Claim 35 under Mitsonobu reaction conditions to
give a leaving group ester with inverted stereochemistry at

C7; and
b) displacing the C7 ester with a nucleophile.
37. A compound of general formula (V} or (VI)
25
O-CONH-W-Y" o-w-y
0/\.),".- 0 COR’ o Y, o CO.R'
o | Lo l
- 2 ¢ RZNH Y
RNH i (V) =
R R

30 o



L/ SA wel | s cantained 50 [err]). Aiter waghing. the %Bt o+ ot HINHENR AREAD N

bl ocked wi th PBS- Tween 20 and then Conpound No. was :added¢ att 1 *and
10 [err]Mto two separate rows, with V\097/32214

PCT/ AU97/ 0018%0 97132214 | - 43 - sEAUSoefedPOUNd
No. 8 added at 10 [err]M'to another row. After incubation for 1 hour
the plates were washed to renove unbound conpound and then the virus
was detected with Streptavidi n- HRPO ( Boe®? imger - Mannhei n), agai n usi ng
5 ABTS as the chronogeni ciwb@ﬁphtb iwi ammntim' Ist!?up. mi nut es

i ncubati on. Qp & pcentr at i ons g 1 al | owed
detection of the virus, givifg a ﬁEPeé%?‘ﬁﬁ’FW%%‘P&na“ eféﬁgﬁrﬁ‘ﬁ'&ﬁ i

parallel with i nccmﬁhm}s o mga_mq,er;t ration. 10 A m ni num of about
10[err] virus particles per well gould r eadi | {ebe detected with
Conpound No. 21. In contra®t andh8 are agpdeafisedninoflabh Xonpound No. 8

gave no signalg at any ﬂ;oggemr%iﬁ!&gég%rouy:rgﬁd 15 Exanpl e 17
et

Capture and detection of a conplex
i nfluenza virus and Conpount Ne. a@ldefined in Claim 150oel bDadss ORY ) ng of

virus particles wth the 67- b|o n deriyative 2.5 and 625
[err]l of a sol u}tl\%%h %F’ttgsé g e L?éﬁz"ﬁ‘ ATvj 2’&5 which picﬁfserq‘ﬂo
pfu/m) was pre- &P ¢meubated for 1 hour in each well of separate rows of

an ELI SA plate. Half log[err] dilutions of Conpound No. 21 were
39. A method according to Claim 35, in which A in

10 formulae (IV) to (VI) is C=O or CMe,.
40. A methed according to Claim 35 or Claim 36, in
which the 7-hydroxy group is acylated with an isocyanate
group OCN-W'-Y¥Y, and where W' is a spacer group as defined
for W in Claim 15 or Claim 18 and Y is as defined in Claim
15 15 or Claim 189. .
41. A method according to Claim 35 or Claim 36, in
which the 7-hydroxy group is acylated with an acyl chloride
of formula C1COL, in which L is a leaving group, and L is
then displaced by an amine of 'formula HN-W'-X, where W' is
20 as defined for W in Claim 15 or Claim 18, and Y is as
defined in Claim 15 or Claim 19.
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adaed,. starting from1 [err] M and goi ng dovvn to 0.00001 [6&254\17 19091%1 0 g
te 5 DEC 1997

Vi rus- conpou xes were then transferred to an -
3}202?5332

whi ch had be ated with avidin (as in 25 Exanpl e 15) af¢TAlEigered
for 1 hour to allow capture. The pl ates were washed in PBS-Tween 20 °
and t.he captured virus was det ected W|t a polyclonal rabbit antibody

LU bl ) Rl A o s
No. 21, which cl panly valdad"atha hactdslisa! ok &t 1trd ual Prddedtt Gafts

10[err] pfu. At highe WO 97/ 32214
PCT/ AU97/ 00109 symptoms similar to those of influekia. The GRapEAIL r at i-ons

R Lt 8 AR I S
concentrati o (n9ed@ihaleid Uag e most US| Wil 5 LSO, dp the

weaker, probably due to there I ns conpou

bind to all of th2lness. viFors qnmplld,ean early and accurddd lagifisid i On
of bound virus with streptavi di n- HRPO was al so found to be possi bl e,

t hough t heWeudds ad lowdecisions, regagding rr-hehugecap@ antidpacterial
Exanpl e 18 C@ﬂ&ﬂ&%yaggddito%ﬁltgai% b c)f:ili e ana the elderly.

Laboretory tests for the identification of
10 viruses in clinical material are widely used, and a variety
| of different detection methodology is available. The
textbook, "Laboratory Diagnosis of Viral Infections",
Marcel Dekker 1952, Ed E.H. Lenmnette generally discusses
methods which are used for a wide fange of viruses,
15 . including influenza virus. | .
A number of tests are available for'tlie diagnosis
of influenza A and B. - The traditional method of
identifying influenza viru_tes has been the use of cell
culture, which is highly sensitive and specific.
20 TUnfortunately, the time required for culture, isolation and
identification of influenza virus can range between 2 and
. 10 days, thus niakin‘g’ it virtualiy useless in gniding the
. physician to an appropriate therapy. Since influenza virus
infection is normally self-limited, diagnosis must be rapid
25 if therapy is to be effective. .In other words, such cell
culture methods are nomally only of value in prov:.ding |
retro-peotive epidemiclogical information.
In addition to the cell culture methods for
detecting influenza, there have recently become ava.ilable a
30 few rapid direct tests, which are specifio for :.nfluenza A. |

Thus, a monoolonal ummnofluorescenoe assay (IFA) has been

AMENDED SHEET
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i fl-uenza. virus and Compound No. = 26 | : ] Iqﬂlﬂ;q%% QHL éaQEo 1 0 g
rocedure given in Exanple 17, ~“but -using the GGL67- i '
Eoﬂhpﬁound No. 26, it was 15 found that the two subtypeschq\ﬁwgﬁngasﬁgEc 1397

NWS/ G70C and NWE/ Tokyo .(HINZ2), were both readily detected when :
present at 2.5 x 10[err] pfu/well. The concentrations of Conpound

No. - 26 tested were,f.rom0.00L.,nMto 10,.[err[M the best results

were obtained at “GUFERAPAARPLsr 2Fo sg&ﬁﬁﬁéeéLoF i Ppblicasgon by von |

wi || be apparent Itgsthénpetsadl sefersred kot Bbove, shehtthhettubiteﬂiﬁ@r

i nvention has begg rished gk ; il fQn .t urpaose .0

clarity and undersg?gggiér_]a,g 1o lé\(;Ja’['irei:l'(gauss_s'm)a ﬁ?‘ga |a(;yr’t1:§'c§§'(?gaﬁ%§}§ﬁrbns to

t he “enbodi ment s derivagiyeseofoGompeynd; Feganchei nsndytbedatdotninfduenza
depa_r]g! ng 25 fyepubhenseph ehelikeablyni ﬁ@tﬁoeseahggé%eﬁdbsrﬂgt ?}3% \E
specli fi1 cation. . T, - . - -

DEFI NI NG THE | \VARFLERRAREVASUECRR@ L the sage time to Rey abhashedetecai on
of influenza virsarface omnpoi ai dgtebeableplihkingogrogpa sanpl e suspected
to 5 conprise said virus to.a conpound (neuram ni dase bi nder) ~ Which
is able to bind specifically to the active site of = influenza virus

neur ani ni dase, bSRmBpr¥hofsther Invengkdanby - neurami ni dase. 2

A nethod acggrding to aim.1, in which the 10 neuram ni dase bi nder is

attached to a support naterﬁal,such. that virus par%&cles'mﬁll be

sel ectively captured and TRe iR¥eRtioRcEhoFRfoLe RFPYEAe: Inactistter or

t hrough the aspeotta method of detection of influenza virus, comprising
' the step of exposing a sample suspected to comprise said
virus to a compound (neuraminidase bindei)'which is able to
15 bind specifiéally to the active site of influenza virus
neuraminidase, but which is not cleaved by’heuraminidase;
The method of the invention is applicable to all
known strains of influenza A and'influenza B. '
_ | For the purposes of this specification it is to
20 be clearly understood that the word “comprising” is to be
understood to mean “including but not limited to”. The
words “comprise” and "comprises” are to be similarly
understood. _ . ' |
Preferably the neuraminidase binder is linked via
_25' a spacer group to a surface or to a detectable label. The
spacer grbup should be sufficiently long that the
detectable label is exposed on the surface of the virus
particle. o _ ' |
The method of the invention may use selective
30 éapture and-concentration of the virus, followed by
detection of the virﬁs using—any'cOnwenient conventional
method; the detection method need not have inherent _
selectivity. For example, the neuraminidase binder may be
‘attached to a support material, such as a membrane or '
. 35 polymer, such that virus particles will be_seléctively
éaptured and concentrated wheﬁ é sample is passed over or
through the support. Therefore in one preferred embodiment

Hz\Luisa\Keep\specis\pot-au97-00109-biota.doc 4/ lé/ 97
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. ' i © POCT/AU A
3. A nmethod according to laimi1 or laim2, in 15 V\:hilg:-hgtlle/ 0901 10
neur ami ni dase binder is linked via a spacer group to REQEINED 0 5 DEC 1397
A het hod according to Claim3, in which the . spacer group term nates in
a functionality able to bind to a surfaceg 20 5. A nmet hod
according to Claim4, in which the - term nal functlonallty Is a biotinyl

group and the sur, St t r_.an
ant i body di re‘%:t ed agal rﬁ?%ﬁ}} Q:%}eq‘h%nt d;é?:%::?:h aéll'c,a ol ng to
Caim4, in whichrqfhers qanvaniant FGateahiean tavsitenanromdmtgaa;qs &b t he

sur face conpridipfakiiimuge Bidider cova71ent1y coﬁ ?ﬁﬁ? 2 g O
Claiml, in Wmchthe _ neugﬁ%ld. qtﬁlnder Ilnkedto etecta

| abel . 8. ’ﬁé‘ ReTHOR 7’111311 aedddn he able to
det ect abl.e | abel sslenn/ad esutilbabile detcdtd orh e yatient@nd ¢es opt imigender .

9. A net ho v/ [ e virus
particles in a sg:rrpl e ar é%x%o%sgﬁégtioq qnsg'u omg]érﬁdgpégc?ﬁﬁpéd to
a det ect abl e ‘| abe@xperigentatiomdi t i ons such that t he bi nder bi nds

selectively to the vir @33 In 0 r
particle. e ¥ cor d,:igggte oséhgﬁﬁs%wss QE% gseéﬁ %hJ'Ch :

10..., t hod ac
- 46 - conphiaets t':rﬂar@{ee tg‘f Ve A ofe t@&pt‘&f&%acéfﬁ-c?&ﬁt ration
of the virus10 neifmam;nlda‘kerewmmrﬁﬁalw ilt0 ddeai ok, compRiiisel @g t he

itzep ° Sil rGr;E Ih\c/) acco;%)l ngri%b%g s%%‘:%g%ﬁ' nﬁ’g"f‘g‘ 1|sm;|1¥nz§ %\Vr the

a) exposing the mnm%meum Hisddag need mosr bboum'd'etvrerslbupporu‘he

and 10 10;, £&XN9EAd\thd Nid %ﬂiﬁ% paﬁ%f'ﬁétt’ié{-a' ned on
the support to a neuram nidase binder |inked t def ect abl e | abel .
13. A method accor di n§Ut5aRe aFense t’-ﬁslﬂﬂﬁcem‘ﬁga’-‘e netailisited to,

whi ch the neusanicomeamds kdesWizable TCe/disdivsdd idicud i dre Patidnit)
neur am ni ¢ aci d (EPAtcatidiy,’ dHrlrrati ol Py SR B RaRloRg NG 7\l o
position on a br ¥/9d 0668 @mdi WO9173163820,0and aflbe Di.Sy Pateat Nb.said
anal ogue wi th a %36y, s33°%y 2o w4 W30 9.5 PaRUAL' K8.18, 8195586! BY' Gi1eaa

_ Sciences, Inc., and International Patent Application No.

20 WO/96/26933 by Gilead Sciences, Inc. Although these
specifications disclose the use of the compounds disclosed
therein for treatment or prophylaxis of influenza v:.rus '
infection, it is not suggested that the compounds are
useful for diagnostic purposes, using assays of the type

25 described herein. |

~ According to a second aspect, the invention
- provides a neuraminidase binder suitable for use in the
method of the invention, comprising an analogue of
neuraminic ‘acid (sialic ac:.d) substituted at the C; or at

30 an equivalent position on a branched side chain attached to
the ring system of sa:l.d analogue with a spacer group
suitable for coupl:.ng to a detectable label or to a
‘surface. '

H: \Luna\x«p\spcou\pct-aus‘l-00109-bxota doc 4/12/97

AMENDED SHEET
 IPEAAU



surface, in which .said anal ogue does not conprise a delal: goyell Q)Q 10I0 9

spacer group which'is cleaved by the ... neuraninidase. 1‘2 .
neur am ni dase bi nder according to daim 14, in 25 whi ch tﬁ'e L%\'I"ygd)e o‘f’ NNY
neuraminic acid is a conpound of forrrula (“‘Ir [err]

47 . - ~_ wherein R epresents an azido group, an

unsubst' Ituted or. substi t“&-,e‘ij._ anl di_,no group, an unsubstituted or .

substituted ami no group; _ hﬁép?‘e‘?e'ﬁ’t doeschpEr Apclude the

\?VG:F[ err] OR SO @rqtiﬂ-l[tm(rqz)m RS, where:.n h2< féﬁfefamé @ ¥ h§\JH '‘and R® andl
represents a Spac a at ons. havi n tota

| ength of bet vvee%af gégagsgagg‘gi %Pg%sgng t’loﬂf 23 HGBB??BBET‘I 9”%\180

conpri si ng subst |anmld|&b(ﬂvb§3:1w&)er|mzogeﬂ aroﬂl!. abult oR? eI} yare

i ncl udi ng oxygen not LYHH . sul phur atoms .Y represents CH,

SH, NHerr], CHO CH=CHerr], err]H CONHNH[ ef r] OR NH-biotinyl, or

a protected formof one of In, gogther &?&fﬁ&'ﬁ'@@l gwkeAiment, 1 the inventionand

wher ei n t he subs fpidovdides meurandiiidase bindef#? difdifoemi1aU R  TA e B P (2RI .

i's a substituted or unsubstituted Cferr] -al kyl group, or an am no, _
hydroxy, cyano ° or al koxycarbonyl group; wi th the proviso
that X-WY does not includé the 20 group OC(=Z)NRlerr]Ryerr], wherein Z
represents O19r S, and Rferr] and Rl err] independe‘g‘r‘fly represents H or

a hydrocarbon group . )thionally'substitut ed by NHgrr], OH or SH, but
Rlerr] and Rlerr] arerr “gipt B COH  16. 1jexgramrll‘ldasecé)hnder
according to aim15, in 25 the X-WY group-attach

7-position is a t erm nal icti onal i zed N-substltute-al |

car banat e. 17. ranp€uPeri ni dase bi nder -accor di ngﬂ m 14, in

whi ch t he anal ogue of neuram nhc acid. |s a conpound of® rrrul a (IIA) or

(11B) [e£r] R _
{IIA)

{I1IB)

wherein R, R’, W and Y are as defined above for
20 formula (II), A and B are oxygen or CH; or may represent a
single bond, and R' is a lipophilic C;-Cy; alkyl group which
is opt:.onally substituted by one or more halogen atoms,
cycloalkyl, alkoxy, haloalkoxy or optionally substituted
aryl groups. -
25 ' Suitable spacer groups W include., but are not
" limited to, linear peptides,pl:.gosaccharides, polyols,
polyethylene glycol groups, hydrocarbon groups and '
hydrocarbon groups linked together with oxygen or sulphur
atoms or with 'carbonyl, amido, urea or hydfa.zide |
30 functionalities. Spacer groups W may also cqﬁprise
combinations of these various groups.
| Suitable protecting groups for the end
. functionality Y include, but are not limited to, esters of

35
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(1f) in daim14, A and B are oxygen*orc Ch represent a single
bond, and Rlerr] is a lipophilic (Jerr]- C[er4] aIkyI group which is
opti onal |y substituted by one or nore 5 halogen atons, cycl oal kyI '

o KO, 12 ool Ko bk kv M o s WL g oup

Wis selected fromthe group consisting of |inear peptides;

ol i gosacchari des;y pol yol s; A]-Qtetmaygfhﬁe%%%tgpﬁxcgk 4024835234 lydr ocar bon
Lnu

groups |inked t oget her wi th oxygen or sul atons or wt car’bonyl
am do, urea or hyRAERRALng the #REN Qf exRasingis Fampdes suspestedngoe

groyps -/ 0 03 A s¥ 3lid virus to a compound (neuramznidase binder)
PCT/ AU97/ 001
neur ani ni dase bi MR4CB &% ARG, 5% DARA SRecifically El°a|"'ﬁbe f?tl"ﬁfelg’-tien°f

whi ch the prot ectin@tganz;p vigrust meuxmhinidase,ubut ehdlcht \isYnot dleatieddby

fromthe group cq{é%%gﬂ esters of the OH, SH and CJerr]H
groups, carbamates ihe NIPI[ err] 5 and- CONHNH err ] %roups and acetal s
of the CH=0 grou@- 2@ method agcexdiag SpdSiaimi Adednawbdeli hhet o

Caim15, inl0 neuraminidase binder is attached to a support material such

' that virus particles will be selectively captured and
concentrated when a sample is passed over or through the
support.

3. A method according to Claim 1 or Claim 2, in

15 which the neuraminidase binder is linked via a spacer group
‘to a surface. | | | .

4. - A method accordiné to Claim 3, in whidh the
spa‘c_ﬁ.er group terminates in a functionality able to bind to
a surface. . | .

20 5. A method according to Claim 4, in which the
terminal functionality is a biotinyl group and the surface
is coated with a'vidin,' streptavidin, or an antibody
directed against biotin. '

6. A method according to Claim 4, in which the

25 terminal funct:ional'it.y is an amino group and the surface

comprises carboxy group. '

7. A method according to Claim 1, in which the
neuraminidase binder is linked to a detectable label.
8. A method according to Claim 7, in which the _
30 detectable label is covalently coupled to the neuraminidase
binder. o ' ‘
9. - A method according to Claim 7 or Claim 8 in which

the virus partiéles in a sample are exposed to a
neuraminidase binder coupled to a detectable label, under
35 conditions such that the binder binds selectively to the
viral neuraminidase on the surface of the viral particle.
10. A method according to Claim 7 or Claim 8, which
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b ch R1< gusnii o and ]ﬂlﬂﬂfﬂilllallllllll&lllllﬁl Wl 4 80

bi nder according to Claim15 or| whi ¢ PiE?ve qjj BYR rg 0y

NH[ €rr] or NHbiotinyl. 10 ¢ A ndur &m hi dase | hdéer ccor ng t &
any one of Clainms 15, 20 and 21, |n WMjgeh Wis a spacer group
sel ected fromthe group consistiing of CONH(CH err])[err], :

CONH err er errl; : . '
C'C]\IHE g—l_'% er r% g % er%%%ﬁl\g%‘g% T%’%é‘? r?% [“e?’rﬁ?ti‘ﬁfﬂ"e'ﬁ? )atneq rfi?ncentrat:.on
COCH err]){err] NEiCSNe(ThEaes] )[err], CO(CH err])[err] NHCO(CH err])[err],
15 CONH(CHerr]jjerr] NH( GOGhlexd d'ﬂ'&é@:‘di]r% lrJ:.m 1, comprising the
CO\IH(CH[err]CH[err]O)[err]CI—|[e[r%CH err| %‘% CHerr])[err] é’
CONH( CH[ er r ] ) [ er BFRIFCEF CRPLPFFITR I FIPENFR selgrfive r‘%e‘??ﬁ"éjﬁ s°f

bet ween 2 and 12;,nﬂljdeﬁza8vﬂrﬁ)§ an integer between 1 and

23. A d bi i 20 CI 14 t
25 i " €% WARla AR 6, A, criS!

neur am ni dase bi atlepsaefording to C ai m 23, which has an 1 CJerr] of
| ess than 10[err] M 5. aégg)ﬁg{ﬂ;rﬁ:ﬁ?ﬁ% g to
any one of Clains 14 )tzo 17 se:f'ect from tﬂe conmpounds O

25 ot her than CokpBday keund to é‘2‘?)"'1?’5’0"-":' and

5- acet ani do-1& (6' - bi ot i nylByii Noekpbeingi NEfFiwénza virus part:.cles retained
hexyl ) - car banoyl oxy guan

eo
gl ycer o- D- gal actBnn'éheZs‘é%ﬁ§€aﬁ?)s%n’|‘%mé%’?%m?% $binder HAnked to a
5-acet am do- 7- ( 6detéstalble- dababecaproyl )- 30 triam nocaproyl)

-am nohexyl) -cagganoyl OXYAWF’A&B:&W to any one of the preceding
claims, in which the neuraminidase binder has an ICs, for
15 binding of less than 107° M. | |
' 4. A neuraminidase binder comprising an analogue of
neuraminic acid (sialic acid) substituted at the C; or at
an equivalent position on a branched side chain attached to
. the ring system of said analogue with a spacer group
20 suitable for coupling to a detectable label or to a
surface, in which said analogue does not comprise a
detectable label or spacer group which is cleaved by the
neuraminidase.
15. A neuramin:.dase binder according to Claim 14, in
25 which the analogue of neuraminic acid is a compound of
formula (II): '

30

a

35 - R2NH

Alitaee-
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- 50 - 2,3,4,5-tetradeoxy-D- gl yce”“‘“'mulull”mm Fag]moqp_fgglc) 1997

acid (25): 28. 5-acet am do-7-{®' -4y 6'™- (8"' *Di otlny

tri-am nocaproyl ] -ani nohexyl } - car bamoyl oxy~44guani di no-

2,3,4,5-tetradeoxy-D- gl ycer o- D gal act o- non- 2- enopyranosonl c ' acid (26).
29. S-acetam do 7-{6'yyeleib" " -

hydr azi dosucm nyl am nocaproyl)-triam nocapr.oyl] -
ani nohexyl } - car banoy! oxy- 4Ky FERTESeHES, 31 agide; gaetxmyag unggbstituted or .

gl ycer o- D- gal act mubstiuted) Wetdditicc gaoup,( D) an unsuBBtituted or

neur am ndase bin lgw t«Q. _any. one of Clains 14 to 29, linked to
a detectable | abce%qb&%%q{ %m:.no é’l?r‘am ni dase bi nder accordi ng to Gaim

30, in whi ch the |inkR'srepvesents CQGH;,3TOCF; OR $0sHy;ani ni dase -

bi nder according to Caim glor‘égresentg & Bx3fm,;i N whith the detectable

| abel is an epitope suitable for .use in an anti body detection kit, in
an optical assay devi Yo TRRFEAGNER AcEPREercgEpupyBader uncef archain of

an aggl utination aiﬁnmmmm/%t adtal’Qength of betﬁe@ﬁuféﬁb”hﬁas‘én@ Bdalred
according to C a| et,ect ab l.abel ,. wherein

%n% tc.h 13 linked to a
t he neur am n| B SH ORISR (}Xnﬁ Q4 CEPPEFLEing B St"t“Fﬁ'EieFEEPPBnaI
Pat ent Applit@ti M/NG-‘ ni@royedc @bms and opt:;onally 1nc1ud:.ng oxygen

and/or sulphur atoms;

Y represents OH, SH, NH,, CH=0, CH=CH,, CO;H,
CONHNH, OR NH-biotinyl, or a protected form of one of these
end functionalities; _

15 and wherein the substituent on the amino or
guanidino groi:p, when present, 'is a substituted or
unsubstituted C,.¢ alkyl group, or an amino, hydroxy, cyano
or alkoxycarbonyl group;

with the proviso that X-W-Y does not include the

20 group OC(=Z)NR°R®, wherein Z represents O or S, and R® and
R’ independently represents H or a hydrocarbon group
optionally substituted by NH,;, OH or SH, but R® and R® are
not both H. | _ _

16. A neuraminidase binder according to Claim 15, in

25 which the X-W-Y group attached at the 7-position is a
teminally functionalized N-substituted-alkyl carbamate.
17. A neuraminidase binder according to Claim 14, in
w_h_ich: the analogue of neuraminic acid is a compound of
formula (IIA) or (IIB)

30 , . . :
Al oY
W : W
o O/ o RIJ’\B . A _CO:H
35 . R2NH H ' : R2NH i
R - R
(IIA) ' ~ (zIB)
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apy one of Claims 14 to 33, together wth a* s *di agnosti gt
carrier. 35. A met hod of synt hQSl,ﬁ Qf a neuram ni dase bi nder 30
of f.ormula (I1) according to Claim 15 inwhich Xis oxygen,

gg¥?;b§;?goagg steps of: wherein R, R 97/%22né.Y gie as defined foraformula

converting a si a(II:) . o Lked Vid J e axid B ard wxpgen (dx IQH;t oramay

8,9-protected CQEEH%EL g2 -

(1) 10 | nﬁEM| (C:)%] c#ﬁ%rr Iﬁar% é’g a'ef.l'f"ﬁgahfi%}cf gl;n?ﬂ’ alkyl
(11), Rerr] is S¥PuR Khich cimh, 0%%1369%5&@&‘?%@&&? or more

b) acylating tmc?géwoktsa&us,grmoamyl alko:a( Qialoﬂﬂéd:ﬁﬂ%i‘ yoﬁﬁ&mimg
or functionali si n& thietuted élzpya:'_c rg{ oup wW
- 18. A neuraminidase b:.nder according to Claim 17, in
which the spacer group W is selected from the group
consisting of linear peptides; oligosaccharides; po],yols}
_10 po:_l.yethylene glycol groups; and hydrocarbon groups linked
together with oxygen or sulphur atoms or with carbonyl,
amido, urea or hydrazide functionalities, or combinations
of these groups. '
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g?:u hesi s of g) neﬁpggx: ggsghgi Eammrm‘[@“iljﬂ"mmla (F?E%%E(:?)Vrébﬁ;\ tg?);g%g%?

157 in which X is NH . conpristng t eps 0

reacting a conmpound of formula (1V) as 20 defined in C aim 35 under

M t sonobu reaction conditions to gi ve ~a MRedvi ng group ester with :
i nverted stereochem stry at C7; and . b) di splacing th
C7 ester with a nucleophi| dn whiclgA is a pxofeesdead gsbugeneral fornul a
_(V)V\Ig_r EVL\) _ 525 [e{r] g W and W’/ are spacer groups 3swdefinea ?or W in
in ic is a potecti rQup, . . -Wan are spacer groups
as defined for Ipim 1%%5%%%4% ai m 18: ' R and Rlerr]

are as defined in Claim15R and R* are as Gefinédi snaclaimyisgroup; and
Y is as defipged in Caim} aj : .38, A met hod according
to C ai-m 35, |§n whi ch A islréc.:%E QI %?i‘g/e‘f‘é???' and 39. A conpound
according to Claim37, in Wi ds Asi defdnefodmiCieim ¥ b CYajim 39C=0 or

CMe[err]. "~ 40.1g, A BEmaRHhoAC 4Rkl nlO tH 2hTR038, ThalHy3h Al ¥ c=0
whi ch the 7-hydrox roup is acylated with an isocyanate group
OCN- W -Y, and wh s a spacer group as defined for Win Caim1l15

or Claim 18 and 89.s as def eefpoond aceot@ihy e€b CGhrabim 39, in which a inA.

s acyl ated G h EoP GO ee V2 g dsd qe B T AT DY
| eaving group, add®.L is A method egcarddnygytenCiaime35f okoChalim 36, in
Herr]N-W-Y, Whgha ol e 3QnydoiSf 1g2ehyf s Woliatled With 3h PedlPahdee?nd
Y is as defined in Claim1I5 or Caiml9.
group OCN-W’-Y, and where W’ is a spacer group as defined
" for W in Claim 15 or Claim 18 and Y is as defined in Claim -~
15 15 or Claim 19. , |
41. A method according to Claim 35 or Claim 36, in
which the 7-hydroxy group is acylated with an acyl chloride
of formula ClCOL, in which L is a leaving group, and L is
then displaced by an amine of formula H,N-W’-Y, where W’ is
20 as defined for W in Claim 15 or Claim 18, and Y is as
defined in Claim 15 oxr Claim 19. '

25
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