1 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 mhicﬁ 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 fromfever, 15 headache, nusculus arthral gia
and the like. Further they are i nfdgcgredawtdh 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 because influenza virus tends to cause gene nutation, |eading to 20
change of ant pgenAL@UNDESRASADEHARIDE ZHAINONYPARNGRESEATTY AdED ROotpE by
vaccine fails to recognize it, and the effect of vaccine is |owered. As
descri bed above, even i|AND tMEDI CALEUREE SHINTAINANGt Vit S2ME | nfl uenza wi | |
prevail every year, a problemis raised in that a proper vaccine can not be
rapi dby 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 THHNICREfRHID on various kinds of influenza viruses. In recent

years, the infection nechanismof influenza viruses have been clarified in
The present invention relates to asparagine-linked

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 is 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 is
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. 1In recent years,

the infection mechanism of influenza viruses have been clarified in



2 ternms of nolecule levels and gene |l evels due to nmarked progress of
scientific technology. It is now under way to prepare various kinds of
i nfluenza virus infection inhibitors. The infection of influenza viruses and

the mechanismof 5 growth are as follows. First, a virus is nmade to invade
the living body. On approaching the host cell, a trimer of protein called
hemaggl uti nin on the outer |ayer of the virus, becones specifically bonded
to a sialyl oligosaccharide, i.e. a receptor on the host cell. The sialyl

ol i gosacahahisder CRMHNIS Skdbis A c_!;eate it@@e@cbuelfeomsrﬁé@lﬁfogq@sg b8
chiefly involved in bonding to hemagglutinin. Then a nmenbrane fusion occurs

bet ween tdig ewih B a«f&ﬁnf&@oaﬁstz@elé noWOuhliét Wdie td puspapkesa RV Riggted
with the host cell. Then, the virus gene is replicated therein for the

advent ofpofviihgsuehsprideg. infeefiom ivhibstdss ger m nat ed out si de the host
cell to conplete the 15 propagation. In germ nation of a virus,
hemaggl uti ni n MeeoimSecbimded tiafsuahyd vdlrugesasndharia@meapanbsm T sialic
acid is separated fromthe sialyl oligosaccharide by sialidase, nanely an
enzymd, a@rowhid aue eas |fapldowef tFiessane wiruss iswhedebyo gervadeathenl icamy be
achi eved. 20 Recently new renedi es have been devel oped for inhibiting the
activity ksfdysi ahi aeproaddogi the ol cedd . ag thiendrasf prageimfcalilieds
infection. These two drugs are avail abl e under the nanes Zanamivir (trade
nane, Relhafagalel i WA Ieeney tend auedl Panthe rvighespharenes tyrasd fig

Tam flu, Japanese Roche Cbrgué However, these two 25 sialidase_ inhibitors
are abl e RBGEANEBI? THR NlnPiFPAFARTAAE | BsE- %ﬂ%ﬁﬁ@pBPrlﬂ?eQHQ(ﬁ?sénd are

| ess effective jin |nh biti on because.i.it acts after_the growth i rus
has reacHEﬂJthe & h 1gosacgﬂar1de contains silalic aé%d at tge eng

10 The sialic acid is chiefly 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 within 48 hours after devel opnent 3 of
infection. Therefore, a conpound useful as an effective drug is denanded
which inhibits the infection at the first 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 inhibiting activity against an influenza virus than a nonoval ent

si alyl obifgespsetiar deTiierd nsatl, ve. cdibSurids ubBeealses ah &kbibpity daigvaen a

| igand and a receptor is nore increased when 10 pol yval ent nol ecul es havi ng
a plural gepapiesivilivdh ahhgoses chay iid€ectbsn \eat ithest aret handed athehetlw t han
when plural nonoval ent sialyl oligosaccharide derivatives are bonded to
numer ous themafghaitisniboadedxitstileg howstt helsurface of the virus. Up to date, a
multiplicity of polyvalent sialyl 15 oligosaccharide derivatives have been
devel oped wi t hIthés @kpecilvaknownofhastucin ¢hkedevelmmentetpf aheqpapartddia
styrene polyner (1) having sialyl |actose bonded thereto and researched the
rel at$ onishibheopdl yen ai POLYVHlandnsialyl cldgosaanbaxida derdvapédvemer
exhibits _ inhibition activity 1,000 times as high as fetuin 20 which is a
sialyl olpydBackHuREE pfoberhyl 19lAgoprccaides. gn acaedgde RPOFE #O NH
HOCCH~DHOP—1;LJH (.1 ) Ho HGC? G 0 HO HO - O HO' HO OHH HO HO O HO

higher inhibiting activity against an influenza virus than a
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 virus.

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)



H3O,.,( HOH3OHO O On Witesides et al synthesized a pol yacryl am de
polymer (2) 4 having a sialic acid derivative bonded and showed that the
hi gher the nol ecul ar wei ght of the polyner is, the higher the inhibition
activity is, n HO HO COON (2) HO CONEHR CONHR N S~~N O H3CU HO H R=H or
NeuAc derivative 0 5 However, the polyner, i.e. high nolecul ar weight
conpound, is a mxture of polyners having different nol ecul ar wei ghts and
thus has a structure which is not clear. If the conpound contains a polymner
havi ng a naRliaguh agiamicghtiaf d&fi vdbd ver bbh@é®rand RBowpe! yiey thenhighietn the
body since it has too high a nolecular 10 weight to be renoved fromthe
body. Spetief moaktyldrt wedghnodf behe pagdgrdrt hs ougle Baghan' sheapdiibésion
Mal pi ghi an corpuscles of the kidney, so that the bal ance of netabolismin
the |iveraatgvihyoiwm. Thus, the defect is likely to do harmto the human
body. For this possibility, FDA (The Food Drug Adm nistration) does not
approve 15 the conpounds |ike or the safety problem even
if the conmpound is an effecti non inhibitor. An object of
t he i nventionH@HQ? 0 gaadli de a noyel -1i nked 2)
di si al oundec'&%h osgcchar isde-fat aci ¢ CONHB a conposition or

N o

N N
H3C*n’ HO H R=H or NeuAc derivative
0
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



a drug containing the sane. 20 Anot her object of the invention is to provide
a drug for preventing and/or curing virus diseases such as influenza virus
i nfectious di seases, the drug having a high activity of inhibiting the
virus infection and/or the growth. 25 DISSCLOSURE OF THE I NVENTION 5 The

I nvention provides an asparagi ne-|inked di si al oundecaol i gosaccharide-fatty
acid am de. The invention provides a conposition or a drug containing the
aspar agi ne-1inked di si al oundecaol i gosaccharide-fatty acid amde. 5 The

i nvention al SO PE&OVirERS tacHl pib EidiakAl AgparhgasRanagkee- |inked

di si al oundecaol i gosacchari de. The asparagi ne-1inked
di si al oundesahldumdeaachigodechatrtiyle - Bt aiideanidé he i nvention is a
conmpound whi ch can be prepared by reacting an asparagi ne-|inked
di si al oundecaol Tiywsiavehaipoepyitikles albofpdsitizg dr Fhérespamagineéngi nked
di si al oundecaol i gosaccharide is an asparagine-|linked oligosaccharide (3)
shown bel the FOE@aginedGHk4ed dijgialmundeadalAgosaRcharifde -CaHCY 08c 3 @rEded COH
OH OHHHHOH O YHO \'HOT .-N-/NH2 (3) HO HO COQ HO HO NHAc NHAc 0 COCH HO
O ~o ﬁ§~_0V00 The invention also provides a drug containing an asparagine-
linked disialoundecaoligosaccharide.
The asparagine-linked disialoundecaoligosaccharide-fatty
acid amide of the invention is a compound which can be prepared by
reacting an asparagine-linked disialoundecaoligosaccharide 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-



HNNHO ' HO, yOHHOHAc H3C~ 0 Thi s aspar agi ne-| i nked

di si al oundecaol i gosaccharide can be 15 prepared, e.g., according to

Ref erence Exanple 1 of Japanese Patent Application No.2002-196821. Exanpl es
of the fatty acid constituting the fatty acid anmide in the invention are

al i phatic saturated or aliphatic unsaturated fatty acids having 6 to 32
carbon atons and conbi nations of at 20 | east two kinds thereof. Exanples of
the aliphatic saturated fatty acids include straight chain or branched

chai n hexangiiheathdic (AR @h8 861 sh) ,21RhAYb 1O WA (Be2bl orDE £0i PR

hept anoi ¢ acid (enanthic acid and so on), octanoic acid (caprylic acid, 2 6
et hyl hexagwidh)achidcamsli s @can) (capwitan@id aaddsd penal gadecansid adid, so on)
decanoic acid (capric acid and so on), undecanoic acid, (undecylic acid and
so on), doderawydic acidl anidagpi ecnhcidhdezanet hydctet alauciacadidnd so on),
tridecanoic acid (tridecylic acid 5 and so on), tetradecanoic acid (nyristic
aci d and sthydecanhex eadsicanoicsactn ,( paliderrgoreiatidndtsdderylioatcddecanoi ¢
acid (stearic acid and so on), eicosanic acid (arachic acid and so on),
docos&noi anddad Oebeh"eﬁ?ﬁ@d@@laaoaﬁop@cﬂ omyrighéc tagida@pdarei enhei d

(lignoceric acid and so on). 10 Exanples of the aliphatic unsaturated fatty
aci ds i ncﬂlwe%PPaFgﬁ%lq:Hﬁaﬁmel%r%é& cBRi PPloctoskgrecareic afickenoi c

acid, g?cenQ|c acld]E§undec Ienjc aci.d and s dode eno c aci
oct adecenbf S3AFCIAE LR ARE £0 P er%ﬁ?ﬁﬁ?@%flacéﬁd égﬁf aCF i%° °Rdid
Ilnolenlcda0|d and so. on nDng t hese Q@tty FI fer

cosanoilc¢ acid (beheni¢ acid and so racosan01c 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-



15 are fatty acids having 8 to 24 carbon atons, and nore preferred are

those having 10 to 22 carbon atons, especially preferred are decanoic acid,
dodecanoi ¢ acid, tetradecanoic acid, hexadecanoic acid, octadecanoic acid,
ei cosani ¢ acid, docosanoic acid and oc4adecenoic acid. Anong them nost
preferred are straight chain 20 fatty acids such as capric acid, lauric
acid, nyristic acid, palmtic acid, stearic acid, arachic acid, behenic
acid and oleic acid. The asparagi ne-1inked disial oundecaol i gosaccharide is
react ed wiihRed h@i §ialioyinaetdoPigficahbyidd dre pregsessgl eboat 851reacti on
activator. Useful reaction activators are N hydroxysucci ni m de,

N- hydr oxwyhenz o1 ¢ irezelse of HOB ) fatity @@idn. Théheeasprsragictévhtokeik

di si al oundecaol i gosaccharide is reacted with the fatty acid in a ratio of 1
nol e of azplerapplne ubedl inken ahaindl ofindlecaoll.gosatehts i abeuand Opmeies abyl
about 0.1 to about 10 noles of the fatty acid. The reaction activator is

pr ef er ablpgrusete iaf @asparpgine of irkedudieialomwidecrolaposacciarmidees Theer nol e
of asparagi ne-1inked disi al oundecaol i gosaccharide. The 5 reaction is usually
conduét edeaction ol BoEuaplLEf eprbigrerpat o0 60T, 80 &ndrrefemraldivi ¢ Ocbapb@t@d in
about 10 m_nutes to _about 5 hours. _The aspara%ine-linked

di si al ouR@Ecad| rdddc RPPY_t Ty 2RePE R U REs EBREYted BOHIBe purified,

e.g., by fiItr% i on, hi qigﬁﬁtfgr%qﬁfe HjggidcﬁﬁéfnatoggaﬁgaééggPLc or the
i ke, These 10 ESnPURARASH ABKPAHTIAHNBG MR IHBEENFBES ki) | etc.
L1, U HIEAPAE U B8 T BeOBheL 1D e APIRCARLDSCLITKE
hydrOpr"lﬂé}fgfﬂﬁﬁ%éﬁliquid chromatography (HPLC) or the like. These
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



aspar agi ne-1inked di si al oundecaol i gosacchari de and a hydrophobi c 15 group of
fatty acid having a | ong carbon chain, so that a mcell can be easily
created in an aqueous solution as shown in Fig.1l, and a polyval ent
aspar agi ne-1inked oligosaccharide derivative can be obtained which is of a
| ow nol ecul ar wei ght type and which is clear in terns of nolecul ar weight
and structure. 20 In this way, a conpound limted to a | ow nol ecul ar wei ght
range can be produced nore relatively easily than a pol ynmer without

di ff er enaeidnamileec Fuazkhee) gitte liyugt of | Zheng niviee tpondowitadmsobsaanni cel | of
nmonoval ent nol ecul es. Thus, for exanple, the obtained conmpound can exhi bit
a high i efifbctivey cooprveny tHmiasparagins- Jimkledenza virus by the creation of
a mcell and form ng pol yval ent nolecules. The drug of the invention

cont ai ns dasiakowidesecligosarimrdde- the forgoi ng asparagi ne-|inked

di si al oundecaol i gosaccharide-fatty 8 acid amde. Further, the drug of the
i nvention cont 3PRsAEYT ff thef %Y?W%r%ﬁoﬁﬁ‘h‘t’lq% 1&’56&%6‘?% 95 ked

d|S|anundecaoI| osacchari de, The dru vention is provlded in the
formof XDABEMEFE uEPERPS It SPEP hSEHhﬁ$| ?H§e$?&99(ﬁ§£@S h&eeffectlve

sl ul - cSPRPEPERt it ghe raroian B00) HEsad CogFjEEr1 PRd L B0 o B U
exci pi entg ar e, s exprnl e ;Lestose. el usgRge, SHErRRE, RODLIS] Apd so on

The amoun e ef I'VE component e use rug i s about

0.01 to %%OUL 9P eWe &E@Eﬁeﬁ%yaréb%r %x%ﬂpf@oufaca%s\@t /(le@gse,

admini stration route of the drug of the invention is not
sucrose, mannitol and so on. The amount of the effective component

10 to be used in the drug is about 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 employved.
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,



limted. An oral route or a parenteral route is enployed. Parenteral

adm ni strations are, for exanple, intramascul ar, 15 intravenous,

subcut aneous and intraperitoneal adm nistrations, applications of nucous
menbranes to nasal cavity, inhalation @admnistration and so on. The form of
the drug according to the invention is not limted. The form of the drug
for oral admnistration is, for exanple, tablets, capsules, fine grains, 20
powder s, granul es, solutions, syrups, etc. Exanples of the formulations for
par ent er sleightyi nsestardtiyonf atissdasieecpuomsse drfopsininssyyrosidnosiued, agnhal ant s,
transmucosal absorbents, percutaneous absorbents, nose drops, ear drops,
et c. Thepfrevemviort lve dhegapiozor dithgrt conmiel daniensi oatc 25Thhadosasrutiiscal
additives to be used in the drug, the process for manufacturing the drug
and the Ilgekeratky ald thet hamge Herosk DI PODf Lphper ard .ofTweidbsapger afayt e drug
according to the invention can be suitably selected in consideration of al
of patiedt0§0 gexpengey F waéphhtPendparni pyeberahlsedsem pubbode per kg

adm ni stration such as prevention or therapies, other conplications, etc.
The ddsa@é Feidlerrarafry o 4e 4aRfE kEoRf OveAhS R§rp8RYkg of wei ght per
day to 1000 kg per kg of weight per day, preferably from0.01 jig per kg 5
of weight per day to 100 jig per kg of weight per day. BRI EF DESCRI PTI ON OF

THE DRAWNGE-H %&ﬂeﬁrﬁﬁgﬁldM%Négpar agi ne-1inked

di si al oundécaol 1 gosacc tty acrd amde. 10 Fig.2 shows the chem cal
formul a of each;gf 1 asRArAY Receli e d Hlshgt QUSRI | gosacchari de-fatty
[ 4.

acid am des prepared 1n Exanples 1 to
disialoundecaoligosaccharide-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



Fig.3 shows a reaction schene for producing sialylated Dansyl-LacNAc. 15
Fig.4 shows the sialidase inhibition activity, based on the anount of
sialic acid in each inhibitor. Fig.5 shows the sialidase inhibition
activity, based on the nole concentratjpn of each inhibitor. 20 BEST MODE
OF CARRYI NG QUT THE | NVENTI ON The invention will be described in greater
detail with reference to Reference Exanple, Exanple and Test Exanple to
whi ch, however, the invention is not limted. 1HNMR was determ ned by

AVANCE 40QGicRebs ad&te S A0QhMBInfter?2 2 eBevkad .toNagN “aLbeny sl wenh was
used, the solvent peak was taken as the standard. The chem cal shift was

i ndi cat edtcasm8 €pPMYignNee rifbemdnh @i rigud anshedia s aphf e (HETL)t avags J(Hz) .
DC-Platten Kiesegel 60 F254 (Art 1,05715) manufactured by E. Merck was used
for a 10 cospesti opackse opisonol.tner eignaf veiX nebemmedndmfagstufe€'py Used as a
colum for high performance |iquid chromatography (HPLC) was COSMOSI L
PACKED ODBcalhuUNMREs@uel. GnK . 156hedgx By Bcnamwhdipridchy afhokas gakol KekK,
Shodex C18-5B manuf actured by Showa Denko K K. 5 Used as a fluorescence
spect PopHissheser HorEscenge spRRtTpilonehet efasndRuPalt ured by JASCO, | nc.
Ref erence. Exanple 1 Preparati on of a%Para i ne-1inked

di si al ountRECAEPE yoeernatat geryfa¢inred) HYynA3%0.q4 XS s- hydr ochl ori ¢

aci d- caIC| chl ori de uffer (TRIZUVA BASE 0.05 nol /1, calciumchloride
0.01 nol /%€ ?Pc? 5‘%%@ di ssol ved a crude SGP (sialyl glycopeptide) (238.3

g, 80.6 B epa%dtfg%jo OQEHQ}thﬂﬁlﬁnkeg 5m%1§ioundecaoflgégacchéggégafe_

In 7.15 ml of a tris-hydrochloric acid-calcium chloride
10 buffer (TRIZUMA BASE 0.05 mol/1l, calcium chloride 0.01 mol/1l, pH
7.5) were dissolved a crude SGP (sialyl glycopeptide) (238.3 mg,
80.6 imol), and sodium azide (4.77 mg, 80.8 imol). 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-H1l), 5.16(1H, 4, 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, GlcNAc5,5'-H;), 4.53(2H, 4, J=6.7Hz, Gal6,6'-H,), 4.34(1H,
bd, Man3-H,), 4.28(1H, bd, Man4'-H,), 4.20(1H, bd, Man4-H,), 3.03(2H,
25 dd, J=4.2Hz, 17.2Hz, Asn-S3CH), 2.95(2H, dd, J=6.9Hz, 17.1Hz, Asn-
BCH), 2.76(2H, dd, J=4.6Hz, 12.4Hz, NeuaAc7,7'-H,) . 2.14(18H, sX¢,
-Ac), 1.80(2H, dd, J=12.2Hz, 12.1Hz, NeuAc7,7'-H3ax)

Example 1



E (53.8 ng) was added to the solution, and the m xture was allowed to react
at 37C. After 165 hours, the conpletion of reaction was 15 confirned by TLC
and the reaction mxture was filtered. Then the filtrate was freeze-dried.
Thereafter the residue was purified byiigel filtration colum chromatography
(Sephadex G 25, 0 2.5 cm X 100 cnm to give a desired asparagi ne-1inked

di si al oundecaol i gosaccharide 1 (yield 100.5 ng, 53%. 20 'H NVR(400VHz, D20)
6 5.22(1H, s, Man4-Hl), 5.16(1H, d, J=9.6Hz, GlcNAc-Hl), 5.04(1H, s,

Man4' - H, ) , PAeBfi{akhionsof Mistxrdgline4l Vikell GH(s3H] otnde GkcNAoZakitharide -
GlcNAc5,5'-Hl), 4.53(2H, d, J=6.7Hz, Gal6,6'-H, ), 4.34(1H, bd, Man3-H2),

4. 28( 1H, dedanbbndacidpmide2y(1H, bd, Man4-H2), 3.03(2H, 25 dd, J=4.2Hz,
17.2Hz, Asn-Q CH), 2.95(2H, dd, J=6.9Hz, 17.1Hz, Asn- Q CH), 2.76(2H, dd,
J=4. 6Hz, 12. 4HDechigaic7acid H32) mg2. 1. B8 mal ) XFas dAe3olvieBEM2H, midof

J=12 2Hz, 12.1Hz NeuAc7, 7' -H3ax) Exanple 1 11 _Preparation of
asparaglﬁémPtHKéEOEW%ﬂ¥§PouﬂﬂéééﬁlF@b%%&Rﬂuﬁqrﬁead@@%d%kﬁﬂ?l&éﬁﬂybnlde 3
Decanoic acid (22 ng, 127.6 LLnol) was dissolved in 1 m of

di net Ryl fC@rr#@ﬁfa@ldero 28hé BB Biv? Wt )a@aedN dhvdnotteeginimids bo'd -idni de

(23.9 ng, 115.8 tlnol) and N-h drox succi ni m de , 116.4 /.Lnol).
The m xt f% &ég ?e%@?ih att P oB &P&tﬁ?@pteqvéﬁﬂrOSmhg%W% rﬁqﬂ§ereact|on

mxuure vas ol ktened and thec(] An{ [REucdo £9GRALLAL odha TiEn Lhe Lesl due

(decanoi c aci d succi i hen aspaf agi ne-
di si al OUW%%C%BLE%’??&Q@“'H%JJ 10 €d0: 8, %%gazlétypiab %19%ﬁ§@é)\/%é n
wat er Thereto mas sodlun1 rogencar bonat e ; 16. 7
LLnol ). 1ggﬂén out. Then asparagine-linked disialoundecaoligosaccharide 1
10 (10.0 mg, 4.27 Mmol) was dissolved in water (0.8 ml). Thereto
added was sodium hydrogencarbonate (1.4 mg, 16.7 (mol). Then
decanoic acid succinimide (3.2 mg, 11.8 4mol) 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, Mand-H,), 5.12(1H, d, J=9.6Hz, GlcNAc-H,), 5.04(1H, s,
25 Man4d'-H,), 4.87(1H, s, Man3-H;), 4.71-4.69(3H, m, GlcNAc2-H,
G1lcNAc5,5'-H,;), 4.59(1H, dd, J=4.5Hz, 8.0Hz, Asn- GCH), 4.53(2H, 4,
J=7.9Hz, Gal6,6'-H,), 4.34(1H, bd, Man3-H,), 4.29(1H, bd, Mand'-H,),

4.21(1H, bd, Man4-H,), 2.88(2H, dd, J=4.4Hz, 15.5Hz, Asn- 3CH),



decanoi c acid succinimde (3.2 ng, 11.8 )Lnol) dissolved in 1.2 mM of
acetone was added thereto. The m xture was stirred at room tenperature.
After 180 mnutes, it was confirned bé TLC that the 15 raw materi al

di sappeared. Then the solution was fr €ze-dried. After it was freeze-dried,
the residue was purified by gel filtration colum chromatography (Sephadex
G25 01.0cmX 20 cm, and freeze-dried. Thereafter it was purified by
hi gh performance |iquid chromatography (ODS colum, 04.6 X 150 nm el uent:
gr adi ent2-76-2600 RthuMesNewdebr? 'tHiage Afset®itr i2.8410804t f 1w -ddize 1.0
m/mn) to give the contenpl ated decanoi ¢ aci d-aspar agi ne-|i nked

di si al 0G¢HPa012-3442BENaT X e ATy i-80%2H, f, 7299 2HH NWRUBOMHz, D20) 6
5.23(1H, s, Nhnﬁ-Hl%, 5.12(1H, d, J=9. 6Hz, Clch%c-ggl 5. 04 1F§ s, 25
Van4' - HYEUAET 87| Hipd s, L Mh2-180) 28 1 CHabo (8142 -thy 381 £ /e U HEH,)

A cNAc5,5' - H1), 4.59( dd =4.5Hz, 8.0Hz, Asn- aCH), 4.53(2H, d,
J:7.QW,O'@éfég‘B'tHﬂf&g?{ﬁll(q}H; bd, Man3-Hz), 4.29(1H, bd, Man4' -H2),
4.21(1H,_ bd, Map4-H,), 2.88(2H, dd, J=4.4Hz, 15.5Hz, Asn-Q CH), 12

2.7872. THEZRISN NeuAc7, 7' -H3eq, Asn-1CH), 2.34(2H, t, J=7.4Hz, COCH2),

1711 socdpeC e of Fipsthetll ke iaigro s tihtchatle) . )

Exanple 2 Pr gpar at ign n%‘fd aspar agi ne-| i nked di si al oundecaol i gosacchari de-
nyristi CECIF Enf " MMiStic acid (22 ng, 96.3 u nol) was dissolved in 1 n

of | dime thyl hgrmagi de,c o phergol 48 10, wene addad. dlouel qhexyly 10c
carbodi i m de (@;gqg ng, . 2 urm?) an@o&%}@droxybenzo(%rl azole ( ]_’L
dimethylformamide. To the solution were added dicyclohexyl
10 carbodiimide (18.2 mg, 88.2 lUmol) and N-hydroxybenzotriazole (11.9
mg, 96.7 Umol). The mixture was reacted at room temperature.
After 6 hours, the reaction mixture was filtered, and the filtrate
was cqncentrated. Tﬁen the residue (myristic acid benzotriazole)
was taken out. Then asparagine-linked disialoundecaoligosaccharide
15 1 (6 mg, 2.57 KUmol) was dissolved in water (0.8 ml). Thereto added
was sodium hydrogencarbonate (0.86 mg, 10.3 Umol). Then myristic
acid benzotriazole (2.8 mg, 7.70 Umol) 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 disappearéd. Then the solution was freeze-dried.
After it was freeze-dried, the residue was purified by gei
filtration qolumn 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
disialoundecaocligosaccharide 4 (yield 5.3 mg, 81%).

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



ng, 96.7 unol). The m xture was reacted at roomtenperature. After 6 hours,
the reaction mxture was filtered, and the filtrate was concentrated. Then
the residue (nyristic acid benzotriazole) was taken out. Then
aspar agi ne- | i nked di si al oundecaol i gosdécharide 15 1 (6 ng, 2.57 unol) was

di ssolved in water (0.8 m) . -Thereto added was sodi um hydrogencar bonat e
(0.86 ng, 10.3 unol). Then nyristic acid benzotriazole (2.8 ng, 7.70 u nol)
dissolved in 1.2 m of acetone was added thereto. The m xture was stirred
at room0 tsePBdiH us e . Manfdt-Hy) 180 1Ri( bidt eb, J=0.6Hs, cOYdNAarg) by5 43 thats .t he 20
raw material disappeared. Then the solution was freeze-dried. After it was
freeze- ¥2néd; B hedr &5{1dbe Swalapdiriyf i edl- B dgéP (3Hi | mr S3l Adc@oHurflcNACS,
chromat ogr aphy (Sephadex G 25, 0 1.0 cm X 20 cm, and freeze-dri ed.

Ther eaf t5érH{)t, Wa§9piti fdded Iy . Algh Soditizor Aemc@ CH) | qbi T G, odat dgif aBHg. ( ODS
colum, 04.6 X 150 mm _el uent:_gradient 25 é60 m nut es) water 100% -'

acet oni Gailfe 1303 f 1%wAdaEe BA.0 MRRANAY 4t &9 fiHe Rohe MaBAL eFplrat ed nyristic
aci d- aspar agi ne-li nked disial oundecaol i gosaccharide 4 (yield 5.3 ng, 81%.
1H NWVR( 4060MZH, Opd) Men4-H,)5. 2384 (RH.s ddvadad HHz, 9.515H2H, Agn- 85Y) 6Hz,
GLcNAc-H1), 5.04(1H, s, Nhn4'nH§), 4.87(1H, s, NhnS-F%é, 4.70-4.69(3H, m
GlcNAc2-2HB3cA e NAET!: ™5 NepACcT f 'sdsqH ASHd P Glla. 824 (BH1Hz, Jssh-4BzcH)

4.54(2H,_ a. J=7.8 Galg, 6'-H), 4. 34(1H _bd, Man3-H2). 4,.29(1H, bd,
|van4'( - HSO%HQ ,4_22(;?%@%0%9%”@@2) 1 -QF’géléQlﬁF,d'ddele&HBH)zi,z -115“.26H§, Asn- J3

. 2.83.2.70(3H, e HaS . ASN- L H ot .J=7. 4z,
Covte) - R 161 ) X6t Ty PO B0 (BhCHaly 3321 p0 TN, hy R
\I;EEAEL,ZG-BH%?%” d; el sRQ( 20,y m O2), 1.42-1.30(20H m CH2), 0.95(3H, t,

10 Example 3
‘Preparation of asparagine-linked disialoundecaoligosaccharide-
stearic acide amide 5
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 Umol) and N-hydroxybenzotriazole (9.5

mg, 77.2 Mmol). 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 Umol). Then
stearic acid benzotriazole (8.8 mg, 20.2 Umol) 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



10 Exanpl e 3 Preparation of asparagine-linked disial oundecaol i gosacchari de-
stearic acide amde 5 Stearic acid (22.0 ng, 77.3 unol) was dissolved in 1
m of dinethylformam de. To the solution were added dicycl ohexyl 15
carbodiimde (14.4 ng, 69.8 nol) and 14 hydroxybenzotriazole (9.5 ng, 77.2
Ltnol ). The mi xture was reacted at roomtenperature. After 6 hours, the
reaction mxture was filtered, and the filtrate was concentrated. Then the
residue (stearic acid benzotriazole) was taken out. Then asparagi ne-1inked
di si al owrdesaebggasacabasi delith, 1 2¢860Xny50 Jun36 ednkhtwagradissal €0 i n wat er
(1.2 mM) . Thereto added was sodi um hydrogencarbonate (3.2 ng, 38.1 u nol).
Then streanitesicvaltdrenfotr+ azekten]{ Brileng 0020. 21duwt malte di. 8sml Aneich)i ntol. 8 ni

of acetone was added thereto. The m xture was stirred at 377 C. After 195

m nut es,give whs comfampiededyst@aticharidhespagagtihenl tse®5 conpl et ed. Then
the solution was freeze-dried. After it was freeze-dried, the residue was
puri fi ediimjiagehndetaqldgiosaccoitide ScHybdedd dgrapty §%ephadex G 25, 0 1.0 cm X
20 cm, and freeze-dried. Thereafter it was purified by high performance

li qubd T#-N¥Rf4LHMGgr By (ODS col unm, 04.6 X 150 nm, eluent: gradient (60
m nutes) water 100% * acetonitrile 100% flow rate 1. 0 m/mn) to give the
cont enpl &t édZStléhr is¢ &%mﬁ-*h?spéalg’i(ﬂéhl fink&P - Sdfizsi @l oihaigg hol 5 gdsEldbhari de 5
(yield 6.2 ng, 999 . MR(400MH. Z, D20) b 5.23(1H, s, Man4-H, ) 5. 12(1H,
d, J=9.5fan4 Gilc)NAé ﬁi)(1H5 ~°:)4(an3 B faRd +¢%<3H4 B6(GHENAC2 -Fani - H, ) |

4.71-4.69(3H, L GlcNAcS 5 - Hl) 4.59(1H, dd, J=4.6Hz, 8.2Hz,
Asn- aCH)CIaNASS &H-Hé £%4 J=4.6Hz, 8.2Hz, Asn-QCHJ, 4.54(2H, g,

J=7.8Hz, Gal6,6'-H,), 4.34(1H, bd, Man3-H,), 4.29(1H, bd, Mand'-H,),
10 4.20(1H, bd, Mand-H,), 2.88(2H, dd, J=4.7Hz, 15.5Hz, Asn- BCH),

2.78-2.70(3H, m, NeuAc7,7'-H Asn- BCH), 2.34(2H, t, J=7.3Hz,

3eq!
COCH,), 2.16(18H, sX§6, -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 disialoundecaoligosaccharide-
behenic acid amide 6
Behenic acid (20.0 mg, 58.7 Umol) was dissolved in 3 ml of
dimethylformamide. To the solution were added dicyclohexyl
20 carbodiimide (10.3 mg, 50.0 /tmol) 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 (5mg, 2.1 4mol) was dissolved in water (1.2 ml). Thereto added
was sodium hydfogencarbonate (2.0 mg, 21.0 4mol). Then behenic
acid benzotriazole (8.8 mg, 18.9 Umol) dissolved in 1.8 ml of

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



J=7.8Hz, @Gl 6,6'-HLl), 4.34(1H, bd, Man3-H2), 4.29(1H, bd, Man4'-H, ), 10
4.20(1H, bd, Man4-H,), 2.88(2H, dd, J=4.7Hz, 15.5Hz, Asn-Q CH),
2.78-2.70(3H, in, NeuAc7,7'-H3,,, Asn-Q , 2.34(2H, t, J=7.3Hz, COCH2),
2.16(18H, sX6, -Ac), 1.80(2H, dd, J=12. 1 , 12.1Hz, NeuAc7,7'-H3,,,),
1.71-1.60(2H, m CH2), 1.42-1.30(28H m CH2)00.96(3H, t, J=6.7Hz, CH3) 15
Exanpl e 4 Preparation of asparagi ne-linked disial oundecaol i gosacchari de-

beheni ¢ aci d, am de .6 Beheni c_aci 20.0 , 58,7 /Lnpbl) was dissolved_.in 3
m of di M8t AYHFr ﬁ&mwaé.cﬁ*bf’t%%sgk’u?}r%% éhSd’a%%C%‘e%’yaaéhsseg?Pl%ed-

bodi i m 0.3 .50.0_/ 1ol d. N-h b trd l e (6. 50. 3
Fhrory . THEen oe b Tl md ek e UL DA (8RS kot e

ti i Ll i.J.t trat . Th th
ool due (BERERE W s EEEE oy W1 FOPCH b R RS, o ke
RN Lo el I o PN i e 2
Then DENCHES pAELASEGOUIG gt rlhub 114819 IRlek gl (foh Nyl ©f
hours, |t gyag £OaLhrRd diviefkC 1hAk: dbe (BGaELIARNFaCOMPI fsed. | Then the
solution was freeze-dri ed- ter 1t was freeze-dried, the residue was

purified Ryegshittiitd abosn ﬁpdwmt@hipmlwiaphxo_§§9@F@f£e>ép§taép19téd0 cm X
20 cm), and freeze-dried. Thereafter it 5 was purified by high perfornmance

| i qui d chpelehografilty acEbbagitdiTinke@4d Hs 41600 dEBR0 Bl st chgr-adient (60
m nutes) water 100% - acetonitrile 100% flowrate 1.0 mM/mn) to give the
cont enpl at(egdelBeheri smgacb@s aspar agi ne- | i nked di si al oundecaol i gosacchari de 6

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

0 5.23(1H, s, Man4-H,), 5.12(1H, d, 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,
GlcNAcS5,5'-H,), 4.59(1H, dd, J=4.5Hz, 8.0Hz, Asn- Q@CH), 4.54(2H, 4,
J=7.4Hz, Gal6,6'-H,), 4.34(1H, bd, Man3-H,), 4.29(1H, bd, Man4'-H,),

15 4.21(1H, bd, Man4-H,), 2.88(2H, dd, J=4.4Hz, 16.4Hz, Asn- BCH),
2.78-2.70(3H, m, NeuAc7,7'-H,,, Asn-fCH), 2.35(2H, t, J=7.3Hz,
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
disialoundecaoligosaccharide-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



(yield 3.24 ng, 57%. 10 1H NVR(400MHz, D,0) 6 5.23(1H, s, Man4-H1),
5.12(1H, d, J=9.2Hz, GlcNAc-H1l), 5.04(1H, s, WMan4'-Hl), 4.86(1H, s,
Man3-Hl), 4.70-4.69(3H, m GLcNAc2-HlL GlcNAc5,5'-Hl), 4.59(1H, dd, J=4.5Hz,
8.0Hz, Asn-aCH), 4.54(2H, d, J=7.4Hz, @l 6,6'-H1l), 4.34(1H, bd, Man3-H, ),
4.29(1H, bd, Man4'-H2), 15 4.21(1H, bd, Man4-H2), 2.88(2H, dd, J=4.4Hz,

16. 4HZ, Asn-Q CH)22.78-2.70(3H, m NeuAc7,7'-H3,, Asn-JCH), 2.35(2H, t,
J=7.3Hz, COCH2), 2.13(18H, s X6, -Ac), 1.80(2H, dd, J=12.1Hz, 12.0Hz,
NeUAC7, 7'mild2aX) in lar/ laghe®Q626b1WRidaH2) Ford . tAd slpdBhsSéd]), tRe Elila)idade 95(3H, t,
J=6.6Hz, CH3) 20 Fig.2 shows chem cal formula of each asparagi ne-1|inked

di si al oundgdadkignsaacihdtydead atdasuaeddwhth deesplecEx aopt Bsodedcernt.- Test
Exanpl e 1 Measurement of sialidase inhibition activity of inhibitor against
i nfl uenzaabeddsdi sfalatli o iggsgaghagiideykat derewring tbeesemnnt -Afattdlel ed
N-acetyl |actosam ne derivative It was investigated whether

aspar agi restairakéde - Hinkiedl daatebawnideyecddghsrdawrfidet §, agndl fovirde is really
made into a 16 micell in an aqueous solution. For this purpose, the

si al i BasesynthgshbEed ofl iselilpi @ yAqRisratdasar eaewetq’;lweébe@@m F¥deudeescent -

| abel | ed sialyl oligosaccharide to determ ne the I f_the

aspar agi rfieg%iskeyl b sﬁ%’i%ﬁﬁﬂ%’&%cﬂqlﬁr}é&écﬁéﬂﬂe Sfccéﬁalﬁi%u? & deterBirged

licolipid deriyatives, ectlvel wer e exist with
Pl Uor esoerhe FABLETEEE PR CERR AT 7e8 o RSO Farrs) AP Fisbe

i nhi bition act| Vi Ly cp elnfﬁh%%eol rg}1 ltel 9Py ag [ V|rtb)én L airrllcrietasi%d dependi ng
C ’

on the Ie]hgtlh 5 a%ar bor

presumably the effect of micell creation. 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
liquid 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 lHNMR of raw material Dansyl-LacNAc, the 1-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



presumably the effect of mcell creation. First, fluorescent- 10 |abelled
sialyl oligosaccharide was produced. Dansyl group was used for
fluorescent-labelling. There was synthesized 6-[ (N

Dansyl ) am no] - hexyl - O-/ 3- D- gal act opyl anoesyl - (1-* 4)-2-acet oanmi do-2- deoxy-$
-D-gl ucopyranoside (hereinafter referred to as "Dansyl- LacNac") in which
N-acetyl | act osam ne derivative was | abelled wth 15 Dansyl. Sialic acid was
transferred to gal actose using a (2,6) sialyltransferase to give

Dansyl - | ajpak! ed wdlndundl tBO6agichdlci deid (s eidhdkletor €f ggdiad ohoods

"NeuAc- LacNAc- Dansyl "). Dissolved in cacodylic acid buffer (pH 6.0, 50 mm
were DargyhectasdAc InChvRisivalyi,C taei dompound 6) wabaldéritrisiiskier ates 20 al kal i ne
phosphat ase and bovi ne serum al ubm n. Then the solution was reacted at 37C
for 65 hdwregaimg peadtiied by shaym per Fognhince |iquid chromat ography, giving
NeuAc- LacNAc-Dansyl 7 in a yield of 69% 1HNVR of the conmpound 7 was

measur ed. (2Dt Measuxenentr pEdsifbidas® pobibl virreedtivitul obesdoagadiari al proton
peak (peaks specific to 25 sialic acid) existed in 2.74 ppmand 1.80 ppm
When bt wdakedodparalPupderaeHgRasthaahdaat eFialachdfsipidacNAc, the
l-position proton peak of gal actose of conpound 7 was shifted, as conpared
with the peak dP BRe®¥RSF iMgldr WhPTein) NeydchLgriacy i dsf p¥fePlyvgedi7  t hat

it was found that,sialic acid s .bonded t o, 6-.position of al gctgse. _In

i & vy e LA FIRaE R R PR e LY HRELD D PES PG Yot an Besifown i n
Fig.3. ( Veasu t of sialjdase i.nhibitjon activity of asparagine- 5

i nked dizg)s‘i asllgz}ﬂ%ggagco (jlsg?(jsaré@haasrqadfggflgft gl}é]fﬁ({]de am de I n an experi nent

wher ei n p@%glbeﬁa\&faoqa@%?& 2 I3 Q' ¥e2d adldd 281 BhidpnRini it Supphest zed

gl ycolip erirvatives
10 each of the ICg) 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 UM (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 ICg;y 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 ICg5p 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 ICgg of inhibitors other

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



6, sialyl lactose, and asparagi ne-linked disialoundecaoligosaccharide 1
were added as the inhibitor, and 10 each of the I C50 val ues was determ ned.
The reaction conditions are as follows. Added to 100 a M of

NeuAc- LacNAc- Dansyl was each of inhibifggrs in an anount of each of 10 JiM
100 t LM and 300 JIM (the solvent was a solution of HEPES buffer having
bovi ne serum al bum n dissolved therein) . Then sialidase was added and the
15 m xture was incubated at 37C for 30 m nutes. The deconposition ratio of

f1 uor escendedaharldl edomletiAc draphlAef Dansyd thas Rt erWHdiedek¥noht ghcer f or mance
l'i quid chromat ography and |1 C50 was cal cul ated from the resulting val ues.
The resuhasimershesghtatestedtawbbh Shdki riad donhydstubdgmiragitbel towent rati on
of the inhibitor required for 20 inhibiting the enzyne reaction by 50%
(1C50) idiplaitdundeasol byaBarathesiddhe gy apthydirophgp ik igrdupat eBet Vel ueesifl t s of
determining the IC50 with the amount of sialic acid in the reaction system
Si nce asp8stadend/4ithieeyadnsi af ArRfeegdrrgdbi@ecthari de contains two sialic
acids in _a nolecule, the neasured values in determning 1C50 25 are twice

t he anoufisbilainglecaohtyesaqoharidgsl stowiich FpghvdrophiebigegsevRdisd C50 wit h
respect to nole concentrations of these inhibitors were determ ned. The

| C50 of PARESA t oF BiDHtifePTeFHRRPLY A thgcfBiOVinhIeprsPhe FRFREXBE1iFi g. 4

(Fig.5. It was 1 understood fromthe graph of Fig.4 that only when
decanoi c2§tf P8 ﬁagﬁ’ﬂﬁo? h8rPEBt 1%a‘?‘Hb°%dcﬁ8i ASPT AHHFed 1r6Sd

aspar a0l e L edoc g FLAAUNGRCARL 9P SEIRLLS) L. o5 g anle! 6,07 0vP
0, ) ORGSR o s 6 A PO 45s e Do
10 disialoundecaoligosaccharide are contained in one molecule. 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



acid as a hydrophobic group is bonded to asparagi ne-1|inked

di si al oundecaol i gosaccharide as a hydrophilic group, whereby the conpound
is made into a mcell and numerous asparagi ne-linked 10

di si al oundecaol i gosaccharide are contaiyged in one nolecule. This neans that
the frequency of being caught by sialidase is increased, and the capability
of inhibiting the renoval of sialic acid by NeuAc-LacNAc-Dansyl is
presunmably enhanced. It was also found that the |onger the carbon chain of

hydr opholyii g §1 Sk 28e8BEsd&-HA9GRNBL Et R ¢ P BESt L BEp1=3 3t eard c acid-
behenic acid), the systematically |ower the value of |C50 becones. The

reason mgyebevatiiads t3he4l ongaid tthencaipore)chal anoinhyshiapholthe group
beconmes, the |larger the surface area of the mcell bodies becone and the
nore thénfilobeza ofiraspdhagag-utinkey thisilsltduwadecadtigosaccdatedaingdt he 20
surface of the nol ecul e beconmes, and the higher the capability of

i nhi bi ti Mpet headwidnolcpadétddnsiaalel esatdtldms .NeuAC- LacNAc- Dansyl  presumabl y
is. It was also found fromFig.5 that only when the nunber of sialyl

| act ohe is incleastuflyenzee virshecides onisyAhyewraledonéad? @l a8 NInhi bition
activity is enhanced, and the |onger the 25 carbon chain is, the higher the
effect is. (3) Theasarrke2sofneatlatadz #1¢Pr o tHhiasid faYl aetywiand ghe
asparagi ne-1i nked di si al pundecaol i gosaccharide-fatty acid amde Wth

addi ti on BPrégrhlaftodspdtuyt g iGeacted- JALFeF otHdecsarifbeecchari de-fatty
acid am des .of Exanpl e to 4 (derivatives 3, 4,.5 and. 6 in_Fig. 2) as an
i bt bPurE phcat T g, Eobia (e SREREI Rt dhel BRTBIShoBery e nas
determ ned. . The reactio?iggndjtions are aST£O||() ér_%rgg%minfluqﬂ%a Vi rus

used was ulg/ef\llegvs C%? ead&_tﬁral Q\élr(ulﬁlﬁﬁ}i:}gen. en a ent wi

10 ether, HA (hemagglutinin) fractions were collected to give HA split
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 11 of each sample and 40 (41 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) 50 141 of PBS was added to the mixture to give 50 i1 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



The sanple was inoculated with fertilized fow ovumand the chorioallantois
fluid was collected. After ultracentifuge purification and formalin

i nactivation, the obtained sanple was wused as as a purified virus antigen.
Then after treatment with 10 ether, HA {henmagglutinin) fractions were
collected to give HA split fractions. 1) Two ng of each of derivatives 3,

4, 5 and 6 of Fig.2 was dissolved in 1 m of PBS. 2) The sanple was used as
it was or as diluted 2-fold, 4- 15 fold, or 8-fold with PBS. 3) 10 al of

each Samﬁl@ﬂ@eé%@n Aacki agﬁ@ﬁﬂluueedza@ohyéa O cRr eoPh 8L anbuxed in a
96-wel | U plate (Sanko Junyaku Co. Lt 4) The m xture was allowed to

stand at Mg 0,8 BENdLESyatidR 3) 59, @w& RAS dwas vadeed 40 dhe mingure to

give 50 91 of 2-fold dilution solution.” 6) The sol ution was adjusted to

0.5% of furnlgchevrti vl (ENI RRAN37 B ofpst dakratvacies énc.). 7) 50 ul of blood
cell suspension was applied to each well 25 to give a m xture. The m xture

was allowed to stand at VC for 60 mnutes. 8) The neasurenent of influenza
virus (hemagglutinin) inhibiting activity shows that the inhibiting

acti vbty NEWSZTRIARXAPRITABIWAEY each derivative was used in the foll ow ng
anount: 190.0 unol of derivative 3; 95.0 unol of derivative 4; 47.5 unol

of derivative Stheaggpgragingriginkef desiaimundecsol 53¢agERRIAL - APPLY CABI LI TY

acid amide and asparagine-linked disialoundecaoligosaccharide
according to the invention have a high virus infection inhibiting
activity 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.



The asparagi ne-|i nked di si al oundecaol i gosacchari de-fatty acid am de and
aspar agi ne-1i nked di si al oundecaol i gosaccharide according to the invention
have a high virus infection inhibiting activity and/or growth inhibiting
activity and, for exanple, 10 exhibit an excellent effect as a drug for
preventing and/or curing virus diseases such as influenza virus infectious
di seases. 21 CLAIMS 1. An asparagi ne-1|inked

di si al oundecaol i gosaccharide-fatty acid am de. 2. An asparagi ne-|inked

di si al oundecaol i gosaccharide-fatty agidyam de according to claim1 wherein
the fatty acid is one having 8 to 24 carbon atons. 3. An asparagi ne-I|inked
di si al oundecaol i gosaccharide-fatty acid am de according to claim2 wherein
the fatty acid is one having 10 to 22 carbon atons. 4. An asparagi ne-|inked
di si al oundecaohi, gas agsdrisigdaet ai hived atiisd aaBuAGe ALSIAIgdsAgchar Ld&i fatIywher ei n
the fatty acid is at |least one selected fromthe group consisting of capric
acid, |aukia aeids. nyristic acid, palmtic acid, stearic acid, arachic
acid, behenic 5 acid and oleic acid. 5. A conposition conprising

aspar agi ne- | i nkedAn daspaalagundet ankéd cbimiehanndecd cltigpsacrblaadet agftyany one
of claime 1 to 4, and a pharmaceutical additive. 6. A conposition according
to cl ai ma®idhanide adeerdphar rracddtinc 3l wherein idie Sahty | acist isnensel ect ed
fromthe group consisting of |actose, glycerin, glucose, sucrose and

manni t ol having A8 drug4c 6AFRPTHI HePMhe aspar agi ne- | i nked

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



di si al oundecaol i gosaccharide-fatty acid amde. 8. A drug conprising at |east
one selected from asparagi ne- |inked disial oundecaol i gosaccharide-fatty acid
am de and asparagine-linked disial oundecaol i gosacchari de, and a
pharmaceutical additive. 9. A drug accaording to claim7 or 8 which is a drug
for 22 preventing and/or curing virus diseases. 10. A drug according to any
one of clains 7 to 9 which is a drug for preventing and/or curing influenza
virus infectious diseases.
preventing and/or curing virus diseases.

10. A drug according to any one of claims 7 to 9 which is a
drug for preventing and/or curing influenza virus infectious

diseases.





