| SPECI FI CATI ON DI SI ALOUNDECASACCHARI DE CHAI N ASPARAG NE/ FATTY ACI D AM DE
AND MEDI CAL DRUG CONTAI NI NG THE SAME 5 TECHNI CAL FI ELD The present invention
rel ates to asparagi ne-linked disial oundecaol i gosaccharide-fatty acid am de,
and a conposition or a drug containing the same. 10 BACKGROUND ART
Influenza is an infectious disease which is prevalent in the world al nost
every year. Many people are infected with influenza every year despite the
exi stence of vaccine and suffer frapdreverrid® headache, nusculus arthral gia
and the like. Further they are inflicted with conplications, i.e. influenza
brain inflammtion and encephal opathy and may die of the conplication in
the worst case. The influenza virus is so feared despite the existence of
vacci ne becanseIALdUNDETASACCHARKI IR MHA INOASPARYES IENEATTY adAd T ,AMIeadi ng to 20
change of antigen formso that the antibody increased in the body by
vaccine fails to recognhliie NEDICAhdDRPe EINTRGNINE THECAYME is | owered. As
descri bed above, even if it is predictable what type of influenza wll
prevaﬁl every year, a problemis raised in that a proper vaccine can not be
rapi dly SEFCE{ ied since a new type of 25 virus will be generated all at once.
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disialoundecaoligosaccharide-fatty acid amide, and a composition or
a drug containing the same.

10
BACKGROUND ART

Influenza is an infectious disease which is prevalent in the

world almost every year. Many people are infected with influenza
every year despite the existence of vaccine and suffer from fever,

15 headache, musculus arthralgia and the like. Further they are
inflicted with complications, i.e. influenza brain inflammation and
encephalopathy and may die of the complication in the worst case.
The influenza virus 1s so feared despite the existence of vaccine
because influenza virus tends to cause gene mutation, leading to

20 change of antigen form so that the antibody increased in the body
by vaccine fails to recognize it, and the effect of vaccine 1is
lowered. As described above, even if it is predictable what type
of influenza will prevail every year, a problem is raised in that a
proper vaccine can not be rapidly supplied since a new type of

25 virus will be generated all at once. In this situation, it is
necessary to develop a highly effective drug which can show high
effects on various kinds of influenza viruses. In recent years,

the infection mechanism of influenza viruses have been clarified in



2 terns of nolecule |evels and gene | evels due to marked progress of
scientific technology. It is now under way to prepare various kinds of
influenza virus infection inhibitors. The infection of influenza viruses and
the mechanismof 5 growth are as follows. First, a virus is made to invade
the living body. On approaching the host cell, a trimer of protein called
hemaggl utinin on the outer layer of the virus, becomes specifically bonded

to a sialydrfl bgoserehard devel s €and g %emgoél@ralfeh%oh%{rke&eﬂxlogr@@% seal yl
ol i gosaccharide contains sialic acid at the end. 10 The sialic acid is

chiefly igniehvedit ntdndilngyt or hermag@wutih@én. wayl ten paepRAd naite dudSk@ARdOCCUr S
between the virus and the host cell so that the virus nakes RNA infected

Wi th the dfoshftekhza Thiems tthéecvigrusinpehétossreplicated therein for the
advent of virus offspring. Then, a virus is germ nated outside the host

cell to conpl etfhet hafestpmdganidnenia Wausenarrdrthsf mgchppigm of

hemaggl uti ni n_becones bonded to sialyl oligosaccharide again. The sialic
aci d gs HOWAhatEd ?%(ﬁﬁhﬁﬁ@55|épiﬁtol?gb%%ﬁbﬁérW6@ebVD§F§Pﬁ8a§€e hEFEIY an
enzyme, Qn t he outer er of . the sane |rus mheregy ern]natlgg can be

achi eved.®>%% - Rgﬁeﬁ??ﬁp ?eﬁ%ﬂ Fhgvé be%nt?hgﬁﬂ o 50t ng t he

act|V|ty of S|§u£dase re%%;lontggqyrrlngfa therh%st sta e Ofé%&%lca
|nfect|on “PHEs8 é}ugs are @vaitabl e unJ%rJthe nanes anam vir %%¥ade

name, Religpzag Qoagos \é\qulceﬁr?%o@mh%hgam vd I phasphate. orf tiadecpane,

Tam flu, Japanese Roche Corp.) . However these two 25 sialidase inhibitors
are abl e deq 1i nhpld tsﬂalilgll &1 afdda@rnatiddecddstinsSt agei Ofadikf get Ltra ang are

| ess effective in inhibition because it acts after the growh of a virus
has neache@ khelpeadcid tisi shiefly involved in bonding to hemagglutinin.
Then a membrane fusion occurs between the virus and the host cell
so that the virus makes RNA infected with the host cell. Then, the
virus gene is replicated therein for the advent of virus offspring.
Then, a virus is germinated outside the host cell to complete the

15 propagation. In germination of a virus, hemagglutinin becomes
bonded to sialyl oligosaccharide again. The sialic acid is
separated from the sialyl oligosaccharide by sialidase, namely an
enzyme, on the outer layer of the same virus, whereby germination
can be achieved.

20 Recently new remedies have been developed for inhibiting the
activity of sialidase reaction occurring at the last stage of virus
infection. These two drugs are available under the names Zanamivir
(trade name, Relenza, Glaxo Wellcome) and Oceltamivir phosphate
(trade name, Tamiflu, Japanese Roche Corp.). However, these two

25 sialidase inhibitors are able to inhibit the infection at the last
stage of infection and are less effective in inhibition because it

acts after the growth of a virus has reached the peak. It is

desirable to administer the drug within 48 hours after development



desirable to adm nister the drug wthin 48 hours after devel opnent 3 of
infection. Therefore, a conpound useful as an effective drug is denanded
which inhibits the infection at the firét stage at which the virus is
bonded to the host cell. It is already known that in the devel opnent of
hemagglutinin 5 inhibitors, when a polyval ent sialyl oligosaccharide
derivative having a nunber of sialyl oligosaccharides in a nolecule shows a
hi gher i nly RihEbBg: &Et 1 ¥hiYefbal Nat c8RpbiHd URRZA1 VAL Us td1aR 21 vADARYR! Nt
sialyl oligosaccharide derivative. This is because an affinity between a

| i gand antémanBegephdh IiHhABE €s i e daged twbenatl A npolky vat estagwlaacwhesnhavi ng
a plurality of sialyl oligosaccharide derivatives are bonded thereto than
when pl urtdle nbdroval €ifonglied!| yb tlod igpesacehari de derivatives are bonded to
numer ous hemagglutinins existing on the surface of the virus. Up to date, a
mul tiplicity ofltpabygareatty &inglwyp| thas igl ithesdevdkormtatdefi hemdgeisitiaia been
devel oped with the expectation of such effect. Kanie et al prepared a

styrefe poREFOTE1)WHERYRNEOLYRIARY £iREE DOHPSACERRF 840 d87d VREd#8r ched t he

relation _of .the polynmer with jnfluenza. It fqund that the _polyner
exhi bi t s TAPEI i D OFi £y 1Y a0 HEPFEECERT MiSSh 18s 21 BY L %0 ShRPERi s a
sial yl ol 393acehari A8 " QLB P: cf Q850 ad ANLINYaNAHEGR5~ ~HO O HO
monovalent sialyl oligosaccharide derivative. This is because an
affinity between a ligand and a receptor is more increased when
10 polyvalent molecules having a plurality of sialyl oligosaccharide
derivatives are bonded thereto than when plural monovalent sialyl
oligosaccharide derivatives are bonded to numerous hemagglutinins
existing on the surface of the wvirus.
Up to date, a multiplicity of polyvalent sialyl
15 oligosaccharide derivatives have been developed with the
expectation of such effect. Kanie et al prepared a styrene polymer
(1) having sialyl lactose bonded thereto and researched the
relation of the polymer with influenza. It was found that the
polymer exhibits inhibition activity 1,000 times as high as fetuin
20 which is a sialyl oligosaccharide protein.
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Whitesides et al synthesized a polyacrylamide polymer

(2)



HOHHO~-OHO OHOHHO.. NW1 NHHG-k~HGC~ 00n (1) Witesides et
al synthesized a pol yacryl am de polyner (2) 4 having a sialic acid
derivative bonded and showed that the hi,gher the nol ecul ar wei ght of the
polynmer is, the higher the inhibition activity is. HO HO COOH (2) HCONHR
CONHR NS ~-NO HC'r HOH 3 0 R=H or NeuAc derivative 5 However, the
polynmer, i.e. high nolecular weight conpound, 1is a mxture of polyners

havi ng diffianent P4 eculak gWek gt i320bonded and showed that the higher
the molecular weight of the polymer is, the higher the inhibition

activity is.

n

HOHO coOH (2)
Ho,,\é'vlw CONHR CONHR
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N N
H,C HO H R=H or NeuAc derivative
(o)
5 However, the polymer, i.e. high molecular weight compound,

is a mixture of polymers having different molecular weights and
thus has a structure which is not clear. If the compound contains
a polymer having a molecular weight of 60 KDa or higher, the
polymer remains in the body since it has too high a molecular

10 weight to be removed from the body. Specifically it can not be
passed through Bowman'’s capsules in Malpighian corpuscles of the
kidney, so that the balance of metabolism in the liver is thrown.
Thus, the defect is likely to do harm to the human body. For this
possibility, FDA (The Food Drug Administration) does not approve

15 the compounds like such polymer type for the safety problem even if
the compound is an effective influenza infection inhibitor.
An object of the invention is to provide a novel asparagine-linked
disialoundecaoligosaccharide-fatty acid amide, and a composition or
a drug containing the same.

20 . Another object of the invention is to provide a drug for
preventing and/or curing virus diseases such as influenza virus
infectious diseases, the drug having a high activity of inhibiting

the virus infection and/or the growth.

25 DISCLOSURE OF THE INVENTION



thus has a structure which is not clear. If the conpound contains a polyner
havi ng a nol ecul ar wei ght of 60 KDa or higher, the polynmer remains in the
body since it has too high a nolecular 10 weight to be renoved fromthe
body. Specifically it can not be passed through Bowran's capsules in

Mal pi ghi an corpuscles of the kidney, so that the bal ance of netabolismin
the liver is thrown. Thus, the defect is likely to do harmto the human
body. For this ppROSaLEAE]dY prEPAEd N RRQR B YR AdiEgst ration) does not
approve 15 the conpounds |ike such polyner type for the safety problem even
if the compeuBdndscan igbkaethyei defflawepzaci dfLdgideon i nhibitor. An object of
the invention is to provide a novel asparagine-I|inked

di si al oundecaollhgosaceharard @rbati iys aciabmpwisdeiomner & denposocttaimiory a drug
containing the same. 20 Anot her object of the invention is to provide a drug
for prevérst eaganaaiing- ldokeAgdis raioudidscasbomasithasideaf fakyz @acidr anide.
infectious diseases, the drug having a high activity of inhibiting the

vi rus>i nf ect i ofRgndroen e grleft RrovH Y SCOORYRECTR ITHET| AVEATRENR B "Fhe

i nvention ,provides, an asparagine-linked di si al oundecaol i gosacchari de-fatty

aci d am dékeHedi ARG CAP BT WAL 23E6ABosi tion or a drug containing the
aspar agi ne- |1 nked disial oundecapl agsacanari,de- faidy. acid agide;, .5 The
i nvention al so provides & drug contalning an. asparagine-finked -~ Y

diSialou%%gﬁaQ Lﬂ?%ﬁ?%ﬁ%r?gg??éﬁB% %%p§F98$§Btﬂd @%?gh can be prepared by

di si al ou caol I gosacchar atty acid amde of the invention is a
conpound Athicehng adh ke Rrapaned Mked @asthNGuRIASPAGAF MG idkedith a
di si al oundecaol 1 gosaccharide with a
10 fatty acid.
The asparagine-linked disialoundecaoligosaccharide is an

asparagine-linked oligosaccharide (3) shown below.
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This asparagine-linked disialoundecaoligosaccharide can be
15 prepared, e.g., according to Reference Example 1 of Japanese Patent
Application No.2002-196821.

Examples of the fatty acid constituting the fatty acid amide
in the invention are aliphatic saturated or aliphatic unsaturated
fatty acids having 6 to 32 carbon atoms and combinations of at

20 least two kinds thereof. Examples of the aliphatic saturated fatty
acids include straight chain or branched chain hexanoic acid
(caproic acid, 2-ethyl butanoic acid and so on), heptanoic acid

(enanthic acid and so on), octanoic acid (caprylic acid, 2-



10 fatty acid. The asparagi ne-1inked disi al oundecaol i gosaccharide is an
aspar agi ne-1inked ol i gosaccharide (3) shown below 0 OHp OH OHH HO Ho Y
~HO "\ JO- N _Iry z nnn~ rvnrc .. buvnh, MHOUHO N HO i nvn...y-9TgA ~ SO
H30-., "M OH O This asparagi ne-linked disial oundecaol i gosacchari de can be

15 prepared, e.g., according to Reference Exanple 1 of Japanese Patent
Application No.2002-196821. Exanples of the fatty acid constituting the

fatty aciglgihd@andit tR84al ANENL Uh)ar GoghhPhatd G ssaburai &shr Alilaphaki ¢
unsaturated” fatty acids having 6 to 32 carbon atons and conbi nati ons of at

20 | east domanki, ndscdhareatidExeapdies aetiat hed ald phat i ansadanateddfiatty acids
I ncl ude straight chain or branched chain hexanoic acid (caproic acid,
2- et hyl buingleoytiacididarddseooon),, hiepeaaooic axid ((enait hacidcizd and so on),
octanoic acid (caprylic acid, 2 6 ethyl hexanoic acid and so on), nonanoic
aci d (peredihyddecaneid agid and so on), tridecanoic acid (tridecylic acid
5 and so on), tetradecancic acid (myristic acid and so on),

hexadecanoic acid (palmitic acid and so on), octadecanoic acid

(stearic acid and so on), eicosanic acid (arachic acid and so on),

docosanoic acid (behenic acid and so on), and tetracosanoic acid

(lignoceric acid and so on).

10 Examples of the aliphatic unsaturated fatty acids include
straight chain or branched chain octenoic acid, decenoic acid,
undecenoic acid, (undecylenic acid and so on), dodecenoic acid,
octadecenoic acid (oleic acid, eraidic acid and so on), linoleic
acid, linolenic acid and so on. Among these fatty acids, preferred

15 are fatty acids having 8 to 24 carbon atoms, and more preferred are
those having 10 to 22 carbon atoms, especially preferred are
decanoic acid, dodecanoic acid, tetradecanoic acid, hexadecanoic
acid, octadecanoic acid, eicosanic acid, docosanoic acid and
octadecenoic acid. Among them, most preferred are straight chain

20 fatty acids such as capric acid, lauric acid, myristic acid,
palmitic acid, stearic acid, arachic acid, behenic acid and oleic
acid.

The asparagine-linked disialoundecaoligosaccharide is
reacted with the fatty acid preferably in the presence of a

25 reaction activator. Useful reaction activators are N-

hydroxysuccinimide, N-hydroxybenzotriazole (HOBT) and so on.

The asparagine-linked disialoundecaoligosaccharide is

reacted with the fatty acid in a ratio of 1 mole of asparagine-



so on), decanoic acid (capric acid and so on), undecanoic acid, (undecylic
acid and so on), dodecanoic acid (lauric acid, 2- ethyldecanoic acid and so
on), tridecanoic acid (tridecylic acid 5 and so on), tetradecanoic acid
(nmyristic acid and so on), hexadecanoic acid (palmtic acid and so on),

oct adecanoic acid (stearic acid and so on), eicosanic acid (arachic acid
and so on), docosanoic acid (behenic acid and so on), and tetracosanoic

acid (ligReearifs AafidhndBdas0i g¥bacchr Exanpl e o rft et BBy 8l dhiat ioc 1upsat ur at ed
fatty acids include straight chain or branched chain octenoic acid,

decenoi ¢ adoud, 10 undecend ehacfa;ty aeddcyl®r eecact tbrardti®a6nay, islodecenoi ¢
acid, octadecenoic acid (oleic acid, eraidic acid and so on), linoleic
aci d, |i maoleénrebbciubegndnsan camoulrtoed eheste §.dt mplactadsgbgrtefl@r metled5 are
fatty acids having 8 to 24 carbon atons, and nore preferred are those
havi ng 1®eromode ceff FeRazasgine - Bgped énﬁyakﬁlefdma@élla@%acqi@craﬁéu c B d,

dodecanoi ¢ aci d, tetradecanoic_acid, hexadecanoic acid, octadecanoic acid,
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reacted with the fat prefera I e presence o ction

aCt'Val(”éc1QS§$iﬁeréﬁﬂ%tbgeaﬁﬁéd\ﬁihob§ ﬁuﬁﬁfﬁé@yd%O§YSU§§'ﬂHﬂHrQQnon high
N-hydr oxybenzotriazol e (HOBT) and so on. The asparagine-Iinked

di si al oupgde¢ashifgosadehani derdrsatdgeaphed (nwitd) hechatiykaci dhésea ratio of 1
nol e of asparagi ne 7

10 compounds can be identified by NMR, HPLC (ODS column), etc. in
which the detection time in UV is determined.

The asparagine-linked disialoundecaoligosaccharide-fatty
acid amide of the invention has both a hydrophilic group of
asparagine-linked disialoundecaoligosaccharide and a hydrophobic

15 group of fatty acid having a long carbon chain, so that a micell
can be easily created in an aqueous solution as shown in Fig.1l, and
a polyvalent asparagine-linked oligosaccharide derivative can be
obtained which is of a low molecular weight type and which is clear
in terms of molecular weight and structure.

20 In this way, a compound limited to a low molecular weight
range can be produced more relatively easily than a polymer without
difference in molecular weight by utilizing the production of a
micell of monovalent molecules. Thus, for example, the obtained
compound can exhibit a high inhibiting activity against an

25 influenza virus by the creation of a micell and forming polyvalent
molecules.

The drug of the invention contains as an effective component

the forgoing asparagine-linked disialoundecaoligosaccharide-fatty



| i nked di si al oundecaol i gosacchari de and preferabyl about 0.1 to about 10
nol es of the fatty acid. The reaction activator is preferably used in an
anount of about 0.1 nole to about 10 nolLes per nole of asparagi ne-|inked
di si al oundecaol i gosaccharide. The 5 reaction is usually conducted at 0 to
80C, preferably 10 to 60C, and is usually conpleted in about 10 mnutes to
about 5 hours. The asparagi ne-Ilinked disial oundecaol i gosaccharide-fatty

acid am dg idhdsmiab! ahyiedeeanthe PHId biredhe €irenthynf bbhfatdHPRs Rgh
performance |iquid chromatography (HPLC) or the |like. These 10 conpounds can
be i dent idfifedtbye NMRipdeh€ (KPS gelragthe - intkked N wWhich the detection tine
in Wis determ ned. The asparagi ne-1inked di sial oundecaol i gosacchari de-fatty
aci d am ddsdhlbohedéqaodrigbeachlasrisist.h a hydrophilic group of
aspar agi ne-1inked di si al oundecaol i gosaccharide and a hydrophobic 15 group of
fatty acid haviThg driemf ddrebdnvenbion isoprhdided nircdihle fenn ok @asily
created in an aqueous solution as shown in Fig.1l, and, a polyval ent

aspar agi PRAMAREYE HidlgSORBeRAT U PEPEY AT FReafop8IobBT HifeE tWiEch is of a
| ow ol ecul ar wej ght_ type and which is.clear in terns of .l ecul ar _wei ght
and st r udiIPenesp ¢ ¢ a§m9sﬁ§/‘ft1aca§or?~8§6ﬁb"?? i Ped 6654 %%Pﬁﬁn%éuf‘aﬁ Wei ght
range ca e e |_atively Sl an ]
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monoval ent, BRl eGile881 dPUSyi s 8¥8MPESy diGpebt aig@&sec,ogﬁgegge,can exhi bi t
a high inhibiting activity agai nst an 25 |anuenza virus by the creation of

a mcell sargoker ndithipohyyahesd orol eall@munther ding &t elcheve nvaddridht

contains as an effective conponent the forgoing asparagine-Iinked

di si aboundebaol:sgdsiac cher Heeg fiad tapout 0.01 to about 95 wt%, preferably
about 1 to about 80 wt%.

The administration route of the drug of the invention is not
limited. An oral route or a parenteral route is employed.
Parenteral administrations are, for example, intramascular,

15 intravenous, subcutaneous and intraperitoneal administrations,
applications of mucous membranes to nasal cavity, inhalation
administration and so on. The form of the drug according to the
invention is not limited. The form of the drug for oral
administration is, for example, tablets, capsules, fine grains,

20 powders, granules, solutions, syrups, etc. Examples of the
formulations for parenteral administration are injections, drops,
suppositories, inhalants, transmucosal absorbents, percutaneous
absorbents, nose drops, ear drops, etc.

The form of the drug according to the invention,

25 pharmaceutical additives to be used in the drug, the process for
manufacturing the drug and the like are all within the skill of the

art. The dosage of the drug according to the invention can be

suitably selected in consideration of all of patients’ sex, age,



8 acid amde. Further, the drug of the invention contains as an effective
conponent the asparagi ne-linked disialoundecaoligosaccharide. The drug of
the invention is provided in the forn1og a b5 pharmaceutical conposition
conprising the foregoing effective conponent and pharmaceutical additives
(carriers, excipients and so on). Useful carriers include, for exanple,

| act ose, glycerin and so on. Useful excipients are, for exanple, |actose,

gl ucose, ye3YaEOSSevdmNY Lol g a8uh 20 gnrpérb@ SRt nobcthei &f feehi ¥ conponent
10 to be used In the drug is about 01 to about 95 Wt % preferably about 1

t o about pBevehtiod e aterapsés atdtbrrr otiel Matilvasdr gge of Thbedbsvgntion i s
not limted. An oral route or a parenteral route is enployed. Parenteral
adm ni st g@hkeeasliara ther rexeem ionboanagcybarkg Kt wetgavepetisday to

subcut aneous and intraperitoneal admnistrations, applications of nucous
menbr aned 000 nasakrceyidly weiighél a¢r clny . admehesablt ifoomafdosotgnpefhieg f or m of
the drug according to the invention is not limted. The formof the drug
for obal ofadmighsteesnt don t9,1G¢hriexeaplkg, of abealst neapsdavres, fine grains, 20
powders, granul es, solutlons syrups, etc. Exanples of the formulations for
parenteral adm nistration are injections, drops, suppositories, inhalants,

transmcg ﬁkFagﬁg?ﬁ%QggN BErﬁﬂggﬁ%%Eﬁo absorbents, nose drops, ear drops,

etc. The orn1o rug accor the invention, 25 pharmaceuti cal
additives to be;ysedsidl,d Rendrdgr 5gu%§g ggﬁ§§effgnké@anufacturlng the drug

and the like are™all within the skil art. The dosage of the drug
accord|nQJEQaEB@ndéBH%ﬂHb@Qa@@Hhﬂ%ﬁe-fatty acid amide.
10 Fig.2 shows the chemical formula of each of asparagine-
linked disialoundecaoligosaccharide-fatty acid amides prepared in
Examples 1 to 4.
Fig.3 shows a reaction scheme for producing sialylated
Dansyl-LacNAc.
15 Fig.4 shows the sialidase inhibition activity, based on the
amount of sialic acid in each inhibitor.

Fig.5 shows the sialidase inhibition activity, based on the

mole concentration of each inhibitor.

20 BEST MODE OF CARRYING OUT THE INVENTION
The invention will be described in greater detail with
reference to Reference Example, Example and Test Example to which,
however, the invention is not limited.
1YNMR was determined by AVANCE 400 (indicated as 400 MHz) of
25 Bruker. When a heavy solvent was used, the solvent peak was taken
as the standard. The chemical shift was indicated as 0 (ppm) and
the binding constant was referred to as J(Hz). DC-Platten Kiesegel

60 F254 (Art 1,05715) manufactured by E. Merck was used for a



suitably selected in consideration of all of patients' sex, age, 9 weight,
severity of disease, purpose of adm nistration such as prevention or
therapi es, other conplications, etc. Thg, dosage is generally in the range
fromO.001 /Lg per kg of weight per day to 1000 Jig per kg of weight per
day, preferably fromO0.01 /Lg per kg 5 of weight per day to 100 /Lg per kg
of wei ght per day. BRI EF DESCRI PTION OF THE DRAWNGS Fig.l shows a mcell of

aspar agi newalcichkgdie ti&iiahoyndesanl dtges aeebarddad akt yraet 0. afdedeasl Fig. 2
shows the chem cal fornula of each of asparagi ne- |inked

di si al oundacaal Fgosaicthakirderhaidey ldcuddach tes tHogepahed (BFLC)Exampl es 1 to 4.
Fig.3 shows a reaction schene for producing sialylated Dansyl-LacNAc. 15

Fi 9. 4 shawsMbheL spatiEba®Psi 0bLUNN | @ 4a6t Kvilby, miasechudactiieed asgpount of
sialic acid in each inhibitor. Fig.5 shows the sialidase inhibition
activityNasaded Besqure Incle TerfntCGlit PBrmafufesgthrednbhithawa RPEnReSH. KODE
OF CARRYI NG QUT THE | NVENTI ON The invention will be described in greater
detai P wids®d pef2rieitar oS eRes eFRATIE FBRARPTRECTEVATFB 4hY Test Exanple to

whi ch, owever . the invention_ is not. lim . 1HNMR was determ ned by

AVANCE 43@?F¥5?5£ﬁ%§?@%§eﬁoﬁaﬂﬁﬁﬁcQﬂredzéyg&%éééﬁ JIern a heavy sol vent was

used, th taken as the standard. The chem cal shift was
FeSEHE0L MERpINAS

i ndi cate t he binding constant was referred to as J(Hz).

DC- Pl at t enpiesed8lon 89 L& haAnk - 1i 90dd i STBAYEAGE HAD % aEcn Ml &K was used

for a
In 7.15 ml of a tris-hydrochloric acid-calcium chloride

10 buffer (TRIZUMA BASE 0.05 mol/l, calcium chloride 0.01 mol/l, pH
7.5) were dissolved a crude SGP (sialyl glycopeptide) (238.3 mg,
80.6 Umol), and sodium azide (4.77 mg, 80.8 (mol). Then Actinase-
E (53.8 mg) was added to the solution, and the mixture was allowed
to react at 37°C. After 165 hours, the completion of reaction was
15 confirmed by TLC and the reaction mixture was filtered. Then the
filtrate was freeze-dried. Thereafter the residue was purified by
gel filtration column chromatography (Sephadex G-25, @ 2.5 cm X
100 cm) to give a desired asparagine-linked
disialoundecaoligosaccharide 1 (yield 100.5 mg, 53%).
20 'H-NMR (400MHz, D,0)
0 5.22(1H, s, Man4-H1), 5.16(1H, d, J=9.6Hz, GlcNAc-H,),
5.04(1H, s, Mand4'-H,), 4.86(1H, s, Man3-H,), 4.70-4.68(3H, m,
GlcNAc2-H, GlcNAcS5,5'-H,), 4.53(2H, d, J=6.7Hz, Galé6,6'-H,), 4.34(1H,
bd, Man3-H,), 4.28(1H, bd, Mand4'-H,), 4.20(1H, bd, Man4d4-H,), 3.03(2H,
25 dd, J=4.2Hz, 17.2Hz, Asn- SCH), 2.95(2H, dd, J=6.9Hz, 17.1Hz, Asn-
BCcH), 2.76(2H, 44, J=4.6Hz, 12.4Hz, NeuAc7,7'-H,.), 2.14(18H, sXs,
-Ac), 1.80(2H, dd, J=12.2Hz, 12.1Hz, NeuAc7,7'-H3ax)

Example 1



10 reaction detection (hereinafter referred to as "TLC'). Used as a colum
for high performance liquid chronatography (HPLC) was COSMOSIL PACKED ODS
COLUW (0 4.6 X 150 mm) manufactured by, Nacal ai Tesque, Inc., Shodex C18-5B
manuf act ured by Showa Denko K. K. 5 Used]L as a fluorescence spectrophot oneter
was FP 210 Spectrofluoroneter manufactured by JASCO, Inc. Reference Exanple
1 Preparation of asparagi ne-linked disial oundecaol i gosaccharide-1 1In 7.15

M of a trbsepy O BFi EsPettdrical- ¢l HRe € M i¥iladeudfe bald f @fosaEBhEUMbe BASE 0. 05
mol /I, calciumchloride 0.01 nol/l, pH 7.5) were dissolved a crude SGP
(sialyl dlemaapeéptacie) agi2d38.3 ng, 80.6 Lt nol), and sodium azide (4.77 ny,
80.8 [Lnpl). Then Actinase- E (53.8 ng) was added to the solution, and the
m xture was al IDewedoitcacighdiR2angl3727 Af ttanoll6walsodi ssolved donpl eli of of
reaction was 15 confirmed by TLC and the reaction mxture was filtered. Then
the fil tdiameshwhsorramsde- driedheTRet eaierevarreafded dicymdehsurifi ed by gel
filtration colum chromtograph{q(SMex G25, 0 2.5cmX 100 crr}?l to give
a des?re&a&’%éﬁé@’r% (%43nRelia - dt c &0F ﬂo%%lfﬂ?%i’rsiu&é?lml’(‘y@%l tt31¢0. 5 ny,
53% . 20 H—NI\/R(400M—|f ) 6.5.22(1 s, Man4-H 5.16 ., J=9. 6Hz,
GLcNAc- HfJS: 18607 (4P % Ramixpre 2£’a§6(i?—Ft%d ﬁ\‘?ﬁﬁ?"i‘—‘i ye QFrch“zfe68(3H m

aehiel e Glebu - o e SRl g puliedlie 21000 aRDpet L b0

J=4.2Hz, L& 2hRcedSiided . CHiner? t9a( 26kidlh (deBalblfe ddid HaccASmiNGHwas
2.76(2H, dd, J=4.6Hz, 12.4Hz, hbuAC?,?'-FB,), 2.14(18H, 5X6, -Ac), 1.80(2H,
dd, J=12.t2Hen &2t lHTheheadsamagdinH3aXpked disialoundecaoligosaccharide 1
10 (10.0 mg, 4.27 (mol) was dissolved in water (0.8 ml). Thereto
added was sodium hydrogencarbonate (1.4 mg, 16.7 U[Umol). Then
decanoic acid succinimide (3.2 mg, 11.8 (mol) dissolved in 1.2 ml
of acetone was added thereto. The mixture was stirred at room
temperature. After 180 minutes, it was confirmed by TLC that the
15 raw material disappeared. Then the solution was freeze-dried.
After it was freeze-dried, the residue was purified by gel
filtration column chromatography (Sephadex G-25, @ 1.0 cm X 20 cm),
and freeze-dried. Thereafter it was purified by high performance
liquid chromatography (ODS column, @4.6 X 150 mm, eluent: gradient
20 (60 minutes) water 100%— acetonitrile 100%, flow rate 1.0 ml/min)
to give the contemplated decanoic acid-asparagine-linked
disialoundecaoligosaccharide 3 (yield 7.7 mg, 72%).
'H-NMR (400MHz, D,0)
0 5.23(1H, s, Man4-H;), 5.12(1H, d, J=9.6Hz, GlcNAc-H,), 5.04(1lH, s,
25 Man4'-H;), 4.87(1H, s, Man3-H;), 4.71-4.69(3H, m, GlcNAc2-H,
GlcNAc5,5'-H,), 4.59(1H, dd, J=4.5Hz, 8.0Hz, Asn- &CH), 4.53(2H, d,

J=7.9Hz, Gal6,6'-H,), 4.34(1H, bd, Man3-H,), 4.29(1H, bd, Mand'-H,),

4.21(1H, bd, Mand-H,), 2.88(2H, dd, J=4.4Hz, 15.5Hz, Asn- BCH),



Exanple 1 11 Preparation of asparagine-linked disial oundecaol i gosacchari de-
decanoic acid am de 3 Decanoic acid (22 ng, 127.6 Il npl) was dissolved in 1
m of dinethylformam de. To the soluti wer e added di cycl ohexyl 5
carbodiimde (23,9 mg. 115.8 /1mol) and N hydroxysucci ni i de (13,4 g,
116.4 11nmol). The m xture was reacted at roomtenperature. After 6 hours,
the reaction mxture was filtered, and the filtrate was concentrated. Then

the resigugg(des@ngi C (ACkeugUF 0l NipTl dedsiagcenf akenaQyl, dhefls ang
aspar agi ne- | i nked di’si al oundecaol i g8saccharide 1 10 (16.0 ng, 4.27 /1nol)

was di ssaocag i 2. watiesn (O Bem )ac)Ther efoqonadded mas . sadi um hydr,ogencar bonat e
(1.4 ng, 16.7 11nol). Then decanoic acid succinimde (3.2 ng, 11.8 11nvol)

di ssol vedleuAcl, 2' 1H,,,) of 1 atletlon® (s mdd&l)) t heret-d.. 3PH@2H1 xt ur@i,hvas stirred
at room tenperature. After 180 mnutes, it was confirnmed by TLC that the 15
raw mat erdi-8P (dH sappeibedizTheh)t he sol ution was freeze-dried. After it was
freeze-dried, the residue was purified by gel filtration colum

chr onat odapRYe (Sephadex G- 25, 0 1.0 cm X 20 cn), and freeze-dri ed.

Thereafter_it was.purified by high rf orymanc | L qui d_chr omat ogr aphy (ODS
ol um. 042kt B bt cFihateo g AP ARt E o h Iy HaREr S0 =

acetonitrjl.g 100% flowrate 1.0 m/mn) to give the contenplated decanoic
aci d- aspar agi ne-linked disial oundecaol i gosaccharide 3 (yield 7.7 ng, 72%.

1H NVR(400MHz, . - 5 ( rorek=9,.6 NAc- H1) ,
5.04(1H, s, 2%'9?\/8%151?‘5 E‘?f)zl%( 3[557‘?%14!\@6'51'?3 Wé’%ﬁ%’ HY}J” g %%Sl&leg?%?znrhl %cﬁc NAC2- H1
GLlcNACS, Yimbthdds SHMatldedd, 7o) FheSEB1u S ddHAe rAsad@e LCdicy41686241 d,

10 carbodiimide (18.2 mg, 88.2 {mol) and N-hydroxybenzotriazole (11.9

mg, 96.7 (mol). The mixture was reacted at room temperature.

After 6 hours, the reaction mixture was filtered, and the filtrate
was concentrated. Then the residue (myristic acid benzotriazole)
was taken out. Then asparagine-linked disialoundecaoligosaccharide
15 1 (6 mg, 2.57 /mol) was dissolved in water (0.8 ml). Thereto added
was sodium hydrogencarbonate (0.86 mg, 10.3 /mol). Then myristic

acid benzotriazole (2.8 mg, 7.70 [tmol) dissolved in 1.2 ml of

acetone was added thereto. The mixture was stirred at room
temperature. After 180 minutes, it was confirmed by TLC that the
20 raw material disappeared. Then the solution was freeze-dried.
After it was freeze-dried, the residue was purified by gel
filtration column chromatography (Sephadex G-25, @ 1.0 cm X 20 cm),
and freeze-dried. Thereafter it was purified by high performance
liquid chromatography (ODS column, ©@4.6 X 150 mm, eluent: gradient
25 (60 minutes) water 100%— acetonitrile 100%, flow rate 1.0 ml/min)
to give the contemplated myristic acid-asparagine-linked
disialoundecaoligosaccharide 4 (yield 5.3 mg, 81%).

'"H-NMR (400MHz, D,0)



J=7.9Hz, @Gl 6,6'-Hl), 4.34(1H, bd, Man3-H2), 4.29(1H, bd, Man4'-H2),
4.21(1H, bd, Man4-H2), 2.88(2H, dd, J=4.4Hz, 15.5Hz, Asn-13CH), 12
2.78-2.70(3H, m NeuAc7,7'-HJeq, Asn-L , 2.34(2H, t, J=7.4Hz, COCH2),
2.14(18H, 5X6, -Ac), 1.80(2H, dd, J=12. , 12.0Hz, NeuAc7,7'-H3a"),
1.71-1.60(2H, m CH,), 1.42-1.30(12H m CH,), 0.95(3H, t, J=6.5Hz, CH3) 5
Exanpl e 2 Preparati on of asparagi ne-linked disial oundeca-nyristic acid

am de Myrjstis @6, dg( 2.y 96. 3 12 (@,) gwas-4igsol wednAd )M 504 (11, s,

di met hyl f ormam de.” To the sol ution were added di cyci ohexyl' 10 carbodiimi de
(18.2 ny,MaB@.'2H,)',i r0BY (mmd d\- mpeBoNyhenzob 4 a3, (hl. Olcvas2 -96. J1dnaad,) .
The m xture was reacted at roomtenperature. After 6 hours, the reaction

m xture wgasHi) | tdesediHandd t [oe-4f.bHE | ag elHaag seoncENt,r at ed(2@hen tike .8ES] due
(nmyristic acid benzotriazole) was taken out. Then asparagi ne-|i nked

di si al ouk@ééaol b 'gdishc chardi(dd, 1841 Nag3m,) 2.2 9/(LHol hdmdardi'sEol ved i n wat er
(0.8 mM). Thereto added was sodi um hydrogencar bonate (0. 86 , 10.3 9 nol).
Then Ryri4%stti0diHackd BEmtotr)i-aZolB8 (2B Fdm I=%.- 82/ chol9Hzdi 388 ¢éd)ion 1.2 ni
of acetaone_was_added thereto. The m xture,was stirred at room tenperature.

After 180 -fnat &8 3Ht Madetdnt it mdbyASi thht 41¢ 3§ r hw Fat izl

di sappear Then .t ol ugi.on fr -dried.__ _After i freeze-dried,
t he resié%%Hst%b&#R??Ed %§6gelngiﬁf%§§?8h %§1d%ﬁéc%§8hai%§@§%hy ( Sephadex

G 25, 0 KeQaem % 29_¢m 1 7and doneazendraigd, Thereahieboirl yaspyrified by
hi gh performance [|’fqui d chromat ography (ODS col utm, 04.6 X 156 nm el uent:
gradi ent 295(68, nt nut-gspuwat ew,) 100% acetonitrile 100% flowrate 1.0
m / mi n)

10 Example 3

Preparation of asparagine-linked disialoundeca-stearic acid amide

Stearic acid (22.0 mg, 77.3 Umol) was dissolved in 1 ml of

dimethylformamide. To the solution were added dicyclohexyl

15 carbodiimide (14.4 mg, 69.8 [mol) and N-hydroxybenzotriazole (9.5
mg, 77.2 Umol). The mixture was reacted at room temperature.
After 6 hours, the reaction mixture was filtered, and the filtrate
was concentrated. Then the residue (stearic acid benzotriazole)
was taken out. Then asparagine-linked disialoundecaoligosaccharide

20 1 (8.0 mg, 3.36 Umol) was dissolved in water (1.2 ml). Thereto
added was sodium hydrogencarbonate (3.2 mg, 38.1 #mol). Then
stearic acid benzotriazole (8.8 mg, 20.2 Mmol) dissolved in 1.8 ml
of acetone was added thereto. The mixture was stirred at 37°C.
After 195 minutes, it was confirmed by TLC that the reaction has

25 completed. Then the solution was freeze-dried. After it was
freeze-dried, the residue was purified by gel filtration column
chromatography (Sephadex G-25, @ 1.0 cm X 20 cm), and freeze-dried.

Thereafter it was purified by high performance liquid



to give the contenplated nmyristic acid-asparagi ne-|inked

di si al oundecaol i gosaccharide 4 (yield 5.3 ng, 81% . 1H NVR(400MHz, D20) 13
i) 5.23(1H, s, Man4-H,), 5.12(1H, d, J=9, 6Hz, GlcNAc-Hl), 5.04(1H, s,

Man4' -H ), 4.87(1H, s, Man3-H ), 4.70-4B9(3H, m GLcNAC2-H. GicNACS,

5 -H ), 4.59(1H, dd, J=4.6Hz, 8.1Hz, Asn-aCH), 4.54(2H d, J=7.8Hz, Gals,
6'-H1), 4.34(1H, bd, Man3-H2), 4.29(1H, bd, Man4'-H2), 5 4.20(1H, bd,

Man4- H2) , =4. 5. : ] : ..83:-25% e M
Neunc7. 7' a oagait (Bp%- SO R e 2390 th T sert OISR 1 e,

-Ac), 1. 800RHesHOwa kTl .0blzy ab2tdhiZeri NeUAOL, 75168, datel 17h- 1 pR{AHtdn CH2) 1
1.42-1.30(20H, m CH2), 0.95(3H, t, J=6.5Hz, CH3) 10 Exanple 3 Preparation

of aspar agiviee the nkett etlipd k6 usitksca-cs thed i espatady iawl- dénkedt earic acid (22.0
ng, 77.3 ILmol) was dissolved in 1 m of dinethylformam de. To the sol ution
wer e addeld sdindpenddraolligobacahrdroidia i dgieldl. & 29, 6998) | 1 nol ) and

N-hydr oxybenzotriazole (9.5 ng, 77.2 LLnol). The m xture was reacted at
room PenpBr¥fRI4POMEAF t RP)6 hours, the reaction mixture was filtered, and the
filtrate _was concentrated. Then the residue (stearic acid benzotriazol e)

was takenéo%t?*?('F‘Ili‘ensaslfﬁd"r‘lajﬁlhe-f_t'ilr?k(éﬁ'diisi%T%Lﬁ#’&ecﬁéwﬁ%'s"é&ch%lr‘?ﬂ@}éo St (8.0
ng, 3.36 P(L_:l[n‘érn_)h))é\/\?g53gl(fﬁolsvecijlflngl__ tlegl_%_ e%gg )3H TgergigN&cgzqqxed was sodi um

hydr ogencarbonat ny, 38. 1) . steari ¢ aci enzotriazol e
(8.8 ny, L. m dj l.ved Jin 1. f etpne a ereto. The
m xture V\Gél%Nétc!gf‘rr’ggL?at %%%%.l\ée’Afi?ér}lg‘séHrﬁ’ngt%g?’ i%}l\/\/a%\@?:)o’n??%cr%éggbygﬂc
that the geaghi0ncdwas 6'-4,), 4.34(1H, bd, Man3-H,), 4.29(1H, bd, Mand'-H,),

10 4.20(1H, bd, Man4-H,), 2.88(2H, dd, J=4.7Hz, 15.5Hz, Asn- 8CH),

2.78-2.70(3H, m, NeuaAc7,7'-H Asn- 3CH), 2.34(2H, t, J=7.3Hz,

3eq’
COCH,), 2.16(18H, sX6, -Ac), 1.80(2H, dd, J=12.1Hz, 12.1Hz,
NeuAc7,7'-H, ), 1.71-1.60(2H, m, CH,), 1.42-1.30(28H, m, CH,),
0.96 (3H, t, J=6.7Hz, CH,)

15 Example 4

Preparation of asparagine-linked disialoundeca-behenic acid amide

Behenic acid (20.0 mg, 58.7 /mol) was dissolved in 3 ml of
dimethylformamide. To the solution were added dicyclohexyl
20 carbodiimide (10.3 mg, 50.0 #mol) and N-hydroxybenzotriazole (6.8
mg, 50.3 Umol). The mixture was reacted at room temperature.
After 19 hours, the reaction mixture was filtered, and the filtrate
was concentrated. Then the residue (behenic acid benzotriazole)
was taken out. Then asparagine-linked disialoundecaoligosaccharide
25 1 (5 mg, 2.1 Umol) was dissolved in water (1.2 ml). Thereto added
was sodium hydrogencarbonate (2.0 mg, 21.0 (mol). Then behenic
acid benzotriazole (8.8 mg, 18.9 imol) dissolved in 1.8 ml of

acetone was added thereto. The mixture was stirred at 37°C. After



25 compl eted. Then the solution was freeze-dried. After it was

freeze-dried, the residue was purified by gel filtration colum

chromat ography (Sephadex G 25, 0 1.0 cmX 20 cn), and freeze-dried.
Thereafter it was purified by high performance |liquid 14 chromatography (ODS
colum, 04.6 X 150 mm eluent: gradient (60 mnutes) water 10093
acetonitrile 100% flowrate 1.0 m/mn) to give the contenplated stearic

aci d- asparpagnes! i tked dicshak preegaalticgesae chay idachibyigld Bmd188eq699 .

5 ' H NVR(400MHz, D20) (S 5.23(1H, s, Man4-H,), 5.12(1H, d, J=9.5Hz,
GlcNAc- Hjhen5 t04(ddiutsion MaB4frédle- A 186( 1kt tesr iMAR3sHf yeedk -Ari4d69¢BE, m
GLcNAc2-H1 GlcNAc5,5' -H1), 4.59(1H, dd, J=4.6Hz, 8.2Hz, Asn-aCH), 4.54(2H,
d, J=7.8d5idGai G $'pul)ied. B (dd), fidtrdvhinde HoLlumd. 2Bfdké tdukapklend' - H2), 10
4.20(1H, bd, Man4-H2), 2.88(2H, dd, J=4.7Hz, 15.5Hz, Asn-I3CH),

2. 78- 2. 70(S3hadex Ne1&c 7 97'1- PBay , X A0 -cr8 CHRppd 2f Beg 2H,drti ed) =TI1R4ea f tEOCHR) ,
2.16(18H, 5X6, -Ac), 1.80(2H, dd, J=12.1Hz, 12.1Hz, NeuAc7,7'-H3.),

1.71- 3. 60@PHPUK f¥eeb) by 1hiugn perdesppncen iy, chpomgiegyapny JOBS 7¢plumyg) 15
Exanpl e 4 Preparation of asparggine-linked di si al oundeca- behenic acid am de

6 Beheni @%éi & @28 T mFLluset? BEADIS Wald CdMLBRFS¥d Wates APOsT
di net hyl f I T e t r.e i C h I Limde
R o e T R L
m xture Wﬁgheh§écéé¥hﬁgsp%99?1£§ﬂ1¥ﬂﬁ%buG@siéﬁédﬂae%%oﬁQHééacéHH%ﬂa%a%t'0” )
m xture was filtered, and fhe filtrate was concentrated. Then the residue
(beheni ¢ gaiedabenzotkg,azoke)
10 'H-NMR(400MHz, D,O)
0 5.23(1H, s, Man4-H,), 5.12(1H, 4, J=9.2Hz, GlcNAc-H,), 5.04(1H, s,
Man4'-H,), 4.86(1H, s, Man3-H,), 4.70-4.69(3H, m, GlcNAc2-H,
GlcNAc5,5'-H,), 4.59(1H, dd, J=4.5Hz, 8.0Hz, Asn- @CH), 4.54(2H, d,
J=7.4Hz, Gal6,6'-H,), 4.34(1H, bd, Man3-H,), 4.29(1H, bd, Mand'-H,),
15 4.21(1H, bd, Mand4-H,), 2.88(2H, dd, J=4.4Hz, 16.4Hz, Asn- SCH),

2.78-2.70(3H, m, NeuAc7,7'-H Asn- SCH), 2.35(2H, t, J=7.3Hz,

3eq’
COCH,), 2.13(18H, sX6, -Ac), 1.80(2H, dd, J=12.1Hz, 12.0Hz,
NeuAc7,7'-H3ax), 1.71-1.60(2H, m, CH,), 1.42-1.30(36H, m, CH,),
0.95(3H, t, J=6.6Hz, CH,)

20 Fig.2 shows chemical formula of each asparagine-linked
disialoundeca-fatty acid amide of Examples 1 to 4.
Test Example 1

Measurement of sialidase inhibition activity of inhibitor against

influenza virus infection

25 (1) Sialylation of fluorescent-labelled N-acetyl lactosamine
derivative

It was investigated whether asparagine-linked

disialoundecaoligosaccharide-fatty acid amide is really made into a



was taken out. Then asparagi ne-linked disial oundecaol i gosaccharide 25 1 (5
ng, 2.1 flnol) was dissolved in water (1.2 m). Thereto added was sodi um
hydr ogencarbonate (2.0 ng, 21.0 /tmol)., Then behenic acid benzotriazole
(8.8 ng, 18.9 f!nol) dissolved in 1.8 % of acetone was added thereto. The
m xture was stirred at 37°'C. After 15 20 hours, it was confirmed by TLC that
the reaction has conpleted. Then the solution was freeze-dried. After it

was freezgdiiedn dhequesssdystwasniuridd adiikypgebodd | that k@A1 C@4ismM
chromat ogr aphy (Sephadex G 25, 0 1.0 cm X 20 cm), and freeze-dried.

Ther eaf t @mhlibi t bomvasc iwiitlyi eals hyedsugledpet tiorranee tl tqui luadyseatogr aphy (ODS
colum, 04.6 X 150 mm eluent: gradient éGO m nutes) water 100%
acetonltrhﬂh@ll@@@@l4HK%NO#a9@SQFQhQﬁ%ﬁﬁIﬁ? otgfimia@et ke chfroenpifattéd behenic
aC|d aspar agi ne-1inked di si al oundecaol i gosaccharide 6 (yield 3.24 ng, 57%.
10 ' H NVRE2egRsEne B2gked élgmlmn%ca%mowqchaglﬁz(1H agfl fpug 2Hz,
GlcNAc-H1l), 5.04(1H, s, , 4.86(1H, s, Mani-H ), 4.70-4. 69(3H m
GlcNA@ 2- m’nté?iém% 9@1091)1?1@1 %%f(li’ﬁtlaas JESFESGF1VELBHICTASIRIEER) , 4. 54( 2H,

4 21( 1h] R AL ) DTSN ReTIEd. aTEY 1 Bas AT K. %%cﬁf”%?‘?mﬁ'@ e
2 13 1o o TS SR by RS Ay e i %ﬁﬁh&%u/& PERBL
1.71-1. GQ(szk'ncgéag??)dep']snégn& c;}p(t:ﬁ@HieHbt}g'@‘) carBoRo¢Rdin t itJ36. 6Hz, CH3) 20

Fig.2 shows chem cal fornula of each asparagine-Iinked dlSlanundeca fatty
aci d am geeelimEXaypliRs e ftot bof TaSelEXafPdt€ich. First, fluorescent-

10 labelled sialyl oligosaccharide was produced. Dansyl group was
used for fluorescent-labelling. There was synthesized 6-[(N-
Dansyl)amino] -hexyl-0- 8 -D-galactopylanosyl- (1— 4) -2-acetoamido-2-
deoxy- 8 -D-glucopyranoside (hereinafter referred to as ”Dansyl-
LacNac”) in which N-acetyllactosamine derivative was labelled with

15 Dansyl. Sialic acid was transferred to galactose using & (2,6)
sialyltransferase to give Dansyl-labelled sialyl oligosaccharide
(hereinafter referred to as “NeuAc-LacNAc-Dansyl”).

Dissolved in cacodylic acid buffer (pH 6.0, 50 mM) were
Dansyl-LacNAc, CMP-sialic acid, « (2,6) sialyltransferase,

20 alkaline phosphatase and bovine serum alubmin. Then the solution
was reacted at 37°C for 65 hours and purified by high performance
ligquid chromatography, giving NeuAc-LacNAc-Dansyl 7 in a yield of
69%. lHNMR of the compound 7 was measured. It was confirmed that
3-position equatorial peak and axial proton peak (peaks specific to

25 sialic acid) existed in 2.74 ppm and 1.80 ppm. When it was
compared with 1UNMR of raw material Dansyl-LacNAc, the l-position
proton peak of galactose of compound 7 was shifted, as compared

with the peak of the raw material, to the higher magnetic field, so



Measurenent of sialidase inhibition activity of inhibitor against influenza
virus infection 25 (1) Sialylation of fluorescent-|abelled N acetyl

| actosam ne derivative It was investig_ ed whet her asparagi ne-1inked

di si al oundecaol i gosaccharide-fatty acid amde is really nade into a 16
mcell in an aqueous solution. For this purpose, the sialidase inhibition
activity was measured with respect to fluorescent- |abelled sialyl

ol i gosacchaki de §0s dehebtmcnge tdgn1liBlcibf wideondenatags rt]eoslllﬂls)%dof
di si al oundecaol i gosaccharide 1, and four 5 synthesized icolipid

derivati walaceespectthvehys Welie fadecbdfpoGeEexi shsv\méhﬂ‘llﬂi@aescﬁm -1 abel | ed
sialyl saccharide 7 to determne the sialidase inhibition activity and if
t he i nhi Hioregniagtreddtyoni $sistooveasedFdependi ng on the | ength of carbon
chain, it is presumably the effect of mcell creation. First, fluorescent-
10 | abel | @d Mpasyrensintgofaschbydake \A@@lbr@m@@tlmﬁxwf mran@gaﬂase used for
fluorescent-1abelling. There was synthesized 6-]

Dansy|5)arﬁlﬁlﬂff-dh%k%a@up§e?©h}%{ﬁa§§§llaéh6§yfat(ti’ )aCA)ieZa‘&chE‘% oam do- 2-

d / 3- D gl d h ft dt "Dans ")

whi ch N acetyl I E?%?%ﬁ?%feﬁﬁ i uEeFou e BePie Ty L 50 YR &
d f. f d t 2., 6 | |I f t

Bansyl 1 e e LI 518 SR R fr it R L I 3, S g M O Ve

" NeuAc- L%CNé\eaPefsyAct seD 83 lé’s%r’aglﬁ@CPMédc aci d buf f er (pH 6.0, 50 m\V
were Dansyl-LacNAc, CWP-sialic acid, a (2,6) sialyltransferase, 20 alkaline

phosphat as@ i aneudaes 1§6Eace R tikid 0. wdhenddw sel vhé othniMAseaghed at 37C
for 65 hours and purified by high performance
10 each of the ICgy values was determined. The reaction conditions

are as follows. Added to 100 UM of NeuAc-LacNAc-Dansyl
was each of inhibitors in an amount of each of 10 4M, 100 4M and
300 #M (the solvent was a solution of HEPES buffer having bovine
serum albumin dissolved therein). Then sialidase was added and the
15 mixture was incubated at 37°C for 30 minutes. The decomposition
ratio of fluorescent-labelled NeuAc-LacNAc-Dansyl was determined by
high performance liquid chromatography and ICgy was calculated from
the resulting values. The results were summarized with substrate
by substrate. The concentration of the inhibitor required for
20 inhibiting the enzyme reaction by 50% (ICgg) is plotted as
ordinates. The graph of Fig.4 indicates the results of determining
the ICgy with the amount of sialic acid in the reaction system.
Since asparagine-linked disialoundecaoligosaccharide contains two
sialic acids in a molecule, the measured values in determining ICgg
25 are twice the amount of sialic acid. It is as shown in Fig.4.
The measured ICgy with respect to mole concentrations of

these inhibitors were determined. The ICgy of inhibitors other

than sialyl lactose is half the value of Fig.4 (Fig.5). It was



l'i quid chromat ography, giving NeuAc-LacNAc-Dansyl 7 in a yield of 69%
1HNVR of the conpound 7 was neasured. It was confirnmed that 3-position
equatorial peak and axial proton peak (peaks specific to 25 sialic acid)
existed in 2.74 ppmand 1.80 ppm Wen |t was conpared with 1HNVR of raw
mat eri al Dansyl -LacNAc, the 1l-position proton peak of gal actose of conpound
7 was shifted, as conpared with the peak of the raw material, to the higher

magnet i ¢ figekdros® At hak éfapwa%ff puRdt Pate Yraki Gnasi dbaaskonded to
6-position of galactose. In this way, the conmpound 7 was identified. The

f or egoi nghakgagt tied diorilewncarbdrd @hdin(23 PHleamd eseatpofagind-ildaged
inhibition activity of asparagine- 5 |inked

di si al oundedadbugdssedhigpsdeciatiide achdea amddephoban expar.i mbet vahee esh
NeuAc- LacNAc-Dansyl is hydrolyzed w th sialidase, the synthesized
glycollpJESwéﬁi@dﬁ|€E§ wlug °§ aRePrading-dipkefact ose, and asparagi ne-1i nked
di si al oundecaol i gosaccharide 1 were added as the_inhibitor, and 10 each of
the |50 M&RALURRRCAPSLEPRRARAT THife Ir EACYH i EOnBYEFORROD i GTRYPT 6F | ows.

Added to_ 10 OIS in.an anobunt

of NeuAc- Lac each of i nhi bi
o oach &Paggar MndbotE et S otes Jl'?éae(???ilgtﬁ%nﬁea!ﬁag' 2 CORPYaiCof  HEPES

added and R 18: MUREEPECHES T arch O iR 3t paPeSePinepidittan 21| Gase vas
deco”pos'dg'nglo I?ééc%oqflgggggé}%%@t ababel) &0 NeyAe- %p&;\g\c w@%@%ﬁ&z YRS

determn |g performance |1 quid chromatography and | C50 was _
cal cul at dnbbeRa tenaldesuhtd Y Midlet@Sand heurdaskt §speF £ isiemmankaed with

substrate y substrate. The concentration of the inhibitor required for 20
i nhi boti g st heoenraramligashiccimtiyieb8Ye (¢@Dy)ines phodbti€dndAecule. This
means that the frequency of being caught by sialidase is increased,
and the capability of inhibiting the removal of sialic acid by
NeuAc-LacNAc-Dansyl is presumably enhanced. It was also found

that the longer the carbon chain of hydrophobic group becomes

15 {decanoic acid — myristic acid — stearic acid— behenic acid), the

systematically lower the value of ICgy becomes. The reason may be
that the longer the carbon chain of hydrophobic group becomes, the
larger the surface area of the micell bodies become and the more
the number of asparagine-linked disialoundecaoligosaccharide in the
20 surface of the molecule becomes, and the higher the capability of
inhibiting the hydrolysis of sialic acid by NeuAc-LacNAc-Dansyl
presumably is. It was also found from Fig.5 that only when the
number of sialyl lactone is increased in the molecule only by one,
the sialidase inhibition activity is enhanced, and the longer the
25 carbon chain is, the higher the effect is.
(3) Measurement of influenza virus inhibiting activity of
asparagine-linked disialoundecaoligosaccharide-fatty acid amide

With addition of each of asparagine-linked



ordi nates. The graph of Fig.4 indicates the results of determning the IC50
with the amount of sialic acid in the reaction system Since

aspar agi ne- | i nked d|S|anundecaoI|gosaqf aride contains two sialic acids in
a nol ecul e, the neasured values in determning IC50 25 are tw ce the anount

of sialic acid. It is as shown in Fig.4. The neasured 1C50 with respect to

nol e concentrations of these inhibitors were determ ned. The | C50 of

i nhi D torcﬁsqfafieﬁndé@m@o@whhmfa&%eaa@ Q@i& atnh%e\_s.aweEp;mﬁe@-& ¢5i @ 5. It

was 18 understood from the graph Fig.4 that only when decanoic acid

havi ng t heieshQutesés car hgnschad ne llsn ragded) t£s aspanhagbineot | nked

di si al oundecaol i gosaccharide 1 as a hydrophobic group, the value of 1C50 is
3/ 4 t he valfueeotaasparsagihesagglukiednd dnbilal curgdecadl i gy secc iatiedaihed o

whi ch no hydrophobic group is bonded. This is presumably for the follow ng
reason. rebargffFion awindiggons Ak gghdbiléogs oup i s bonded to

aspar agi ne-1i nked d|S|anundecaoI|gosacchar|de as a hydrophilic group,

wher eBy the cdWsodREIIENFRTE At BSET fafeA/ NaNdCHARNGad 284 par 8- | nked
10 d|S|anundeCﬁl€y gosaccharlde are c ntalngd in one nolecule. This_ neans

that the frequér ‘f“p]o%l‘ﬁags é&ﬁﬁH%aB SEE”szzel%(’,fPé{és@ﬂum Ui Hire

capablll of. aTg'Qk%!ngl &ggn%g cgeé'alf% %CI geentlgAc LacNAc- Dansyl
is presu c1y enhance rt' Wa® also foun MEFT et onger tH& carbon chain

of hydroﬁlﬁ%gﬁc%dﬁkp Qh%c%?ﬁaﬂ?n Q%%%%@%‘Eﬁ&' %re BHELSLLE &erp eow%Eea“ ¢

aci d- be acl systemat 1 cal | ower the value of ~becones.
The reasqpeiysbes 4 hAtrittheal engey atnf&@g@ﬁr bmeﬁhafaepftﬂaé%eﬁhom& group

beconmes, the |larger the surface area of the mcell bodies becone and the
nor e 10t he:vherberna ofhaaspanagine ) ifrkedidhsi wbundagaotegosacchar Hdespnit he
fractions.
1) Two mg of each of derivatives 3, 4, 5 and 6 of Fig.2 was
dissolved in 1 ml of PBS.
2) The sample was used as it was or as diluted 2-fold, 4-
15 fold, or 8-fold with PBS.
3) 10 41 of each sample and 40 (1l of virus diluted solution
were placed and mixed in a 96-well U plate (Sanko Junyaku Co.,
Ltd.).
4) The mixture was allowed to stand at 4°C for 60 minutes.
20 5) 50 1l of PBS was added to the mixture to give 50 {1 of
2-fold dilution solution.
6) The solution was adjusted to 0.5% of fowl hematid (Nippon
Biotest Laboratories Inc.).
7) 50 11 of blood cell suspension was applied to each well
25 to give a mixture. The mixture was allowed to stand at 4°C for 60
minutes.

8) The measurement of influenza virus (hemagglutinin)

inhibiting activity shows that the inhibiting activity was



20 surface of the nol ecul e becomes, and the higher the capability of
inhibiting the hydrolysis of sialic acid by NeuAc-LacNAc- Dansyl presunably
is. It was also found fromFig.5 that y when the nunber of sialyl
| actone is increased in the nolecule only by one, the sialidase inhibition
activity is enhanced, and the |onger the 25 carbon chain is, the higher the
effect is. (3) Measurenent of influenza virus inhibiting activity of

aspar agi %@mllbmsssd el @a@HnééﬁﬁPAﬂl%s%Sh@éécﬂ%J kY £8¢] S B doulkt h
addi ti on of each of asparagine-linked 19 disi al oundecaol i gosaccharide-fatty

aci d am deg .of /meampEegedi da@ide Gdegi VALINES oF adriPaifh @ ;i 17FEgumdh as an
inhibitor, the influenza virus (hemagglutinin) inhibiting activity was

det er m ned. defheatracts;oanaondy ionsl asfe dasifretiwws. 5 The influenza virus
used was A/ New Cal edoni a/ 20/ 99 (HLN1). The sanple was inoculated with
fertilized fow ovumand the chorioallantois fluid was collected. After
uItracentifug purification and formalin inactivation, the obtained sanple
was BsedNR¥ EEI%P[ﬂHﬂLﬂFéBIQ¥T%s antigen. Then after treatnment with 10

et her, HA (hena lutinin g %ctlons wer e coIIected to give HA split
fractions. APyt orkadrfialragdecaql 1a9sacanaTife Haf Yy was

di ssol ved i, BS, 2 The sanpl.e.was use di | uted
o Tord St %5"“?‘”%‘% g BB Hlo i R AIRE R AR 880 | odBR B0 (0T L

of virus (i b%@ﬂlgsm ttth' oanvwfmplh%%daaﬂpgﬂwmsl InPedbrBBlinnYoRt2h§ (Sanko
Junyaku Co. Lt

act1v1ty and/or growth inhibiting activity and, for example,
10 exhibit an excellent effect as a drug for preventing and/or curing

virus diseases such as influenza virus infectious diseases.



4) The m xture was allowed to stand at 4 *C for 60 mnutes. 20 5) 50 /L1 of
PBS was added to the m xture to give 50 ILI of 2-fold dilution solution. 6)

The solution was adjusted to 0.5% of f hematid (N ppon Biotest
Laboratories Inc.). 7) 50 /LI of bloodcell suspension was applied to each
well 25 to give a mxture. The m xture was allowed to stand at 4'C for 60

m nutes. 8) The neasurenent of influenza virus (hemagglutinin) inhibiting
activity shows that the inhibiting acgipidey was 20 exhi bited when each
derivative was used in the follow ng anount: 190.0 jLnol of derivative 3;
95.0 '"Unol of derivative 4; 47.5 a nol of derivative 5; and 37.5 ' Ul of
derivative 6. 5 I NDUSTRI AL APPLI CABI LI TY The aspar agi ne-1|i nked

di si al oundecaolli.gasasspmrdgdeef- at hiyed atiisd adpudée call iagypacatanedd | fekey

di si al oundecaol i gosaccharide according to the invention have a high virus
i nfecti omdighebidéng activity and/or growth inhibiting activity and, for
exanple, 10 exhibit an excellent effect as a drug for preventing and/or
curing virus di-s8BseIPIAM"Es LiRkedehiAdalrraderti@asagshar sdasietty2l

CLAI M5 1. An asparagi nhe-l.i nked di si al. oupndecaol i gosacchari de-fatt aci d
am de. 228 ATDAF AHNELPAKER ool oBRGECHbI THo AL ERaTS b FafPY  aci d
am de ac%%rvqinngstgo (:)4aicg1rgso}{\h§£§'sn the fatty acid is one having 8 to 24
carbon atone. > )

3. An asparagine-linked disialoundecaoligosaccharide-fatty

acid amide according to claim 2 wherein the fatty acid is one
having 10 to 22 carbon atoms.

4. An asparagine-linked disialoundecaoligosaccharide-fatty
acid amide according to claim 3 wherein the fatty acid is at least
one selected from the group consisting of capric acid, lauric acid,
myristic acid, palmitic acid, stearic acid, arachic acid, behenic

5 acid and oleic acid.

5. A composition comprising asparagine-linked
disialoundecaoligosaccharide-fatty acid amide of any one of claims
1 to 4, and a pharmaceutical additive.

6. A composition according to claim 5 wherein the
pharmaceutical additive is at least one selected from the group
consisting of lactose, glycerin, glucose, sucrose and mannitol.

7. A drug containing the asparagine-linked
disialoundecaoligosaccharide-fatty acid amide.

8. A drug comprising at least one selected from asparagine-
linked disialoundecaoligosaccharide-fatty acid amide and
asparagine-linked disialoundecaoligosaccharide, and a
pharmaceutical additive.

9. A drug according to claim 7 or 8 which is a drug for



3. An asparagi ne-1inked disial oundecaol i gosaccharide-fatty acid am de
according to claim2 wherein the fatty acid is one having 10 to 22 carbon
atons. 4. An asparagine-linked disial oupdecaol i gosaccharide-fatty acid

am de according to claim3 wherein the fatty acid is at |east one selected
fromthe group consisting of capric acid, lauric acid, nyristic acid,
palmtic acid, stearic acid, arachic acid, behenic 5 acid and ol eic acid.
5. A compeeibheing UH/s Br ASPariadisngi bbaked _

di si al oundecaol i gosaccharide-fatty acid am de of any one of clains 1 to 4,
and a phar maceubi.cal dagfliddcsedifig o coiposket bONcRCeEr di N to weliahni b sherein
the pharmaceutical additive is at | east one selected fromthe group

consi sti dgugf fbagtsentghycend Mmr guudoseinSummgsevands narfiecttdlous 7. A drug
containing the asparagine-linked disial oundecaol i gosaccharide-fatty acid
ami de. 8diAedpey- conprising at | east one selected from asparagi ne- |inked
di si al oundecaol i gosaccharide-fatty acid am de and asparagi ne-1|inked

di si al oundecaol i gosaccharide, and a pharnmaceutical additive. 9. A drug
according to claim7 or 8 which is a drug for 22 preventing and/or curing
virus di seases. 10. A drug according to any one of clainms 7 to 9 which is a
drug for preventing and/or curing influenza virus infectious diseases.



