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= = Mo]g #mEi = anmﬂafﬂmﬂbc
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[0082]

[0083]

[0084]

[0085]

o 3} s} 1o A, R
HO
OH
0
0 OH
0 (0]
oH OH
HO o},
[3h314] 2]
o)
HO o)

S=50ol 10-1189823

HO
OH
0]
0] OH
=980z 77 OH, OH
HO
OH
0]
HO
0] OH
OH 0
0 0]
) OH
oH OH
OH L E= HO
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s==4

[0086]

OH

MeO

OH

[0087]

[0088]

OMe

OH

HO

OH

[0089]

[0090]

[0091]

OH

O g O
HO OH

[0092]

[0093]

HO

OH

O g O O
HO ¢}

OH
OH

OH

[0094]
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[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

s==4

10-1189823

[3}3h4] 7]
OH © "o
= o OH
HO 0 OH
0 O
on OH

o] wj, 7] s}t 29 FEtHo|=A PES Tx FEE
urk PAGeR, 47 Sehd 22 EAHE GRS ] 5
o}
[3}sh4 8]
O
HO
OH
HO 0 O
O OH
OH
(5814 9]
0]
HO
OH
HO 0 O
(@) OH
0 0]
oH OH

(]

1 o, A7) FEheyde]lzE AY AZF QA vlel# 2~ BY
S2~E8Ye HEZHA(Clostridium perfringens), <17FolA
Follx} vlolef 2~ H= HIN2 1EFAMA; vho]eg oA Fas A

AELAR vlolel s, (3 ABFAR upole
FAE AY 5 gom, A 1N 9



[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

ety o] Z(neuraminidase: AlgEldlo]=, opdretu]d dlo|=Edo]l= Hak dEA dv)E TEH 2
2w &3 a4h®, weryduyzE Fhshe B2 vAE]

v 23 02 FEAA ¥E dozit, mEbd, wEhddelz 248 o
duz=o A3 ddd Be Za59 o 2 AFo F&5A A= 5 o,

[e}

of B2 olAS: WHe AT o, 37] AEL FAHA PHoR ofFolHw, Reuuyel=E %
Fahe ARE Aol A4, 24 EE A A, YRS B4 AREY, 94, x, N5, 5
e, Bl 24 AR F) Sol @M, Fehdelxs 4HAE 1A, ol dholef st ge Wl
FAAE R 5 ATk oldw AnEe B, EE 47 $0/% EHE 5 Egeht oWd ux vl @
4 4 Qe
EF, B ougel 2YERES Fold Fol rehviudelxe B4 wehiudelx B4 Aus 48 £ 7
A Ee TI oW Yol SJlAE B3a 5 Aok wrebludlel= B4 Ave 4%H, B4
e AU PUE BE Agobse, Helels f71A9 A B4 BRd: o g

v el we 2 54 ARTES TP 2B FvUdolz) BHE olAls
= EE VR ABEAR vl s Aol a2 ARgow F85) A8 F AUk

gy AAg e A HE
o3, ¥ uwe AAld % Aol o) wk As AAT. ©, 7] WAee B owEs qAse 29
) gl 7] WAl BgEE AL ohrh

AAld 2: 3% F2EETY Ax BIE 9 Zeved S§Ee] £ 3 A

A7) AAd 1A FEF B ESFEEEA dojx el Bu 590 =
k. olE B ZAgrle ¥, p-FA, FEEIE L oEolAHlES MY RE o|&ste] BE FE35 ] n-
E (5.5g), FREIE 74355 (180 g), dEHolAHE 7145352 (140 g) £ =2

AN F5ES FREIE JMEFEE 90 ¢S 100 b FEEEE oME 9 o5 E&u] (40:1 ~ 1:11)E
2 &to] AeztA Ay gzviEay(Xe 72 500g, 70~230 W4 (mesh))E F88ke] 10719 P&
(Fr.-1~10)2 23t tt. o)F A Wa 2 E(Fr.-3, 16 g)& n-32k : o EolAHo|E(40:1 ~ 2:1 (v/v))
o] TFEME o] ORE to] thA] A7k Ad ARWEHY (30 g, 230 ~ 400 #lgD)E T8t 30709
Y E(Fr.-3-1~30)2 dAtt. I F Fr.-3-18~20 ¥ E(0.11 g)ol sl #A=E TLC(preparative TLOIE I
gL, oy o] FFoZ p-AibdEHolAEOE=4:1 (v/v) &|E A-835l4] 33E 6 (8 mg)S 5353,

3k, e EOE JMEFEZE 70 g¢& 100 % -2k, oeolAHolE @ o5 £3-gu] (60:1 ~ 1:4)
tol AEztAa A9 mzatEafa)(de7A 500g, 70~230 H4] (nesh)) S Faste] 14719 RIE

i

o]

of
>
lo
fru
o
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[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]
[0122]

[0123]

[0124]

[0125]

[0126]

S=50dl 10-1189823

(Fr.-1~14)2 EF3gct. o]%F F W B3 E(Fr.-2, 6 ¢)& A odolA o] E(50:1 ~ 2:1 (v/v))<]
THEEHE ol toR o] U] Ayt Ay A2eE2H ] (30 g, 230 ~ 400 #lFHE Fske] 10719 &
& (Fr.-3-1~10)& 4AJt. T F Fr.-3-4 2FE(0.21 g)o| thall Sephadex-LH20S ©]-&38to] Z#HS AA st
o FFE 7 (20 mg)S F53I W, Fr.-3-8 LI Ed thate] 5de AHARvETIHE B3l &
1 (13 mg)= F5sI3iH.

: = g (Fr.-10, 4.2 el sl -4t ¢ cletAH I E (30:1 ~ 1:2)
& oled &R ol &St Ayhd AR ARviEIYIY (40 g, 230 ~ 400 )L 20709 &&= (Fr.-
5 wagol wiel] oAl W Ayl Ad ARviEaddE s

=
$FE50] BHE Fr.-10-15~209] td}e] Sephadex-LH20¥} 2|7} A¥ A =2ZnfE
3 (50 mg) ¥ 3FE 5 (15 mg) & +55+9 ).

AN 3: zEuE do7 FavEd HgEe T2 B4

I

A7) AN 2014 AL sEtEe] BExH 9 ExAS V6 aEslE GC/MS ¥3F71(VG high resolution GC/MS
spectrometer, Election Ionization MS, Autospec-Ultima)& AF&3}o] ZASFct. =3k, Ax7]aH(NMR) #

A (Bruker AM 300, 500)< 3] H NMR, C NWRS] B33} 22 o] &ate] Bz A4t

1°3¢] 7171 A3E Iy £ o A va 43 A3, shr] shehy] 5m FAIHEE oA EAd
5F7 2] 6oz FAIEE olAgHAE, s sty 72 FAHE= o4 IRl ofy eAte| =, 7] 58k
8= HAl¥= FHR, 87 sheha 9= mAH= gFAE ofyeAtel=, §17] sheh 3or HA¥= Frte
Ik, &7l seka 4= FAEE daFrtees SASATH(J. Agric. Food Chem. T408-7414, 2005;
Phytochemistry, 287-293, 1998; Chem. Nat. Comp., 339, 1972; Chem. Pharm. Bull., 1286-1292, 2000). T
AAQA FAANE b 2t

[

1=
i
6

|

7]
551
5}

q
S|
°
7]

S

hY

e 10 2,4.4'-ESESALT (o]hAEA)
[sFet2 5]

OH 0]

HO OH
1) 24 0 =3 13 (n.p. 206-210 C)
2) A 256

3) A4 G0y

4) 'H-NMR (methanol-ds, 500 M&) & 6.28 (1H, d, J = 2.3 Hz, H-3'), 6.41 (1H, dd, J = 2.3, 8.9 Hz, H-
5'), 6.83 (2H, H-3, H-5), 7.59 (1H, d, J = 15.5 Hz, H-a), 7.61 (2H, H-2, H-6), 7.78 (1H, d, J = 15.5,
H-b), 7.95 (1H, d, J = 8.9 Hz, H-6'). C-NMR (methanol-ds, 125 M) & 193.7 (C=0), 167.7 (C-4'), 166.6

(C-2'), 161.7 (C-4), 145.8 (C-b), 133.5 (C-6'), 131.9 (C-2, C-6), 128.0 (C-1), 118.5 (C-a), 117.0 (C-
3, C-5), 114.8 (C-1"), 109.3 (C-5'), 103.9 (C-3").

SIRHE 2: 4-SFEINTFIEA-2",4'-TI=FA] ZF (oliHAH)

_20_



[0127]

[0128]
[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]
[0136]
[0137]

[0138]

[0139]

S=50ol 10-1189823

HO
OH 0

OH
Illlliiil ” |ﬂ||liiil I
HO 0 OH
OH
1) B4 0 =@k 13 (m.p. 187-192 C)

2) EAEF 418

3) FAA 1 Cylas0g

4) 'H-NMR (methanol-ds;, 500 M) & 3.30 (1H, Glc-H4), 3.40 (1H, m, Glc-H3), 3.50 (1H, m, Glc-H2), 3.50

(10, m, Gle-H5), 3.72 (1H, m, Glc-H6b), 3.89 (1H, m, Glc-H6a), 4.99 (1H, m, Glc-H1), 6.29 (1H, d, J =
2.5 Hz, B-3'), 6.42 (1, dd, J = 2.3, 8.9 Hz, H-5'), 7.14 (20, H-3, H-5), 7.71 (1H, d, J = 15.5 Hz, H-
a), 7.72 (2H, H-2, H-6), 7.81 (IH, d, J = 15.5, H-b), 7.98 (1H, d, J = 9.2 Hz, H-6'). C-NMR
(methanol-ds, 125 M) & 193.2 (C=0), 167.4 (C-4'), 166.3 (C-2'). 160.8 (C-4), 144.6 (b), 133.3 (C-

6'), 131.2 (C-2, C-6), 130.4 (C-1), 119.9 (a), 117.8 (C-3, C-5), 114.5 (C-1'), 109.0 (C-5'), 103.6 (C-
3'), 101.6 (Glc-Cl), 78.1 (Glc—=C5), 77.7 (Glc—C3), 74.6 (Glc-C2), 71.1 (Glc-C4), 62.3 (Glc—(6).

S3HE 3: 4-0-(CélEk-D-o}¥] @ Fahe d (1-2)-WEH-D-2 T3V e id)-2' 4'-T =5 ZF (oA HAH o}
F A E)

[set2] 7]
OH 0 "o
= o OH
HO 0 OH
0 0]
on OH

HO
D B - =3y 13
2) A 550

3) A 1 Coella013

4) 'H-NVR (methanol-ds;, 300 Mk) & 3.30-3.97 (6H appear as multiplet, Glc-H1 ~ Glc-6H), 3.30-3.97 (4H

appear as multiplet, Api-H2 ~ Api-H4), 4.07 and 3.82 (2H, J = 9.5 Hz, Api-H5), 5.07 (1H, J = 7.2 Hz,
Glc-H-1), 5.48 (1H, m, Api-H1), 6.31 (1H, d, J = 2.4 Hz, H-3'), 6.43 (1, dd, J = 2.4, 8.9 Hz, I-5"),
7.13 (2H, H-3, H-5), 7.67 (1H, d, J = 15.5 Hz, H-a), 7.72 (2H, H-2, H-6), 7.79 (1H, d, J = 15.5, H-b),

7.99 (1H, d, J = 8.9 Hz, H-6'). 13C—NMR (methanol-ds;, 75 M) & 193.7 (C=0), 167.7 (C-4'), 166.6 (C-

_21_



[0140]

[0141]

[0142]
[0143]
[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

S=50dl 10-1189823

2'), 161.7 (C-4), 145.8 (b), 133.5 (C-6'), 131.9 (C-2, C-6), 128.0 (C-1), 118.5 (a), 117.0 (C-3, C-5),
114.8 (C-1'), 109.3 (C-5"), 103.9 (C-3'), 102.4 (Api—Cl), 99.0 (Glc—Cl), 79.3 (Api-C3), 77.2 (Glc—C2
and Api-C2), 76.7 (Glc—C3), 76.6 (Glc—C5), 74.1 (Api-C4), 69.9 (Glc-C4), 64.6 (Apo—C5), 61.0 (Glc—C6).

SIHE 4: 4'-SF IR GA| 4", 7-UI=FA] Teuhe (E]FE)

HO

OH
HO 0] 0]

OH
1) 24 w3 13 (n.p. 210-218 C)
2) Bz 418

3) A CyrHlae0g

4) "H-NR (methanol-ds;, 300 Mk) & 2.76 (1H, m, H-3a), 3.04 (1H, m, H-3b), 3.32-3.50 (4H appear as

multiplet, Glc-H2 ~ Glc-5H), 3.73 (I1H, m, Glc-H6b), 3.89 (1H, d, J = 1.8 Hz, Glc-H6a), 4.96 (1H, d, J
= 6.2 Hz, Glc-H1), 5.48 (1H, dd, J = 2.7, 12.8 Hz, H-2), 6.38 (1H, d, J = 2.2 Hz, H-8), 6.52 (1H, dd,
J =23, 8.7 Hz, H-6), 7.16 (2H, H-3', H-5'), 7.44 (2H, H-2', H-6'), 7.74 (1H, d, J = 8.7 Hz, H-5).

PC-NMR (methanol-ds, 75 Mk) & 191.8 (C=0), 165.5 (C-7), 164.0 (C-8a), 157.8 (C-4'), 133.0 (C-1'),

128.5 (C-5), 127.4 (C-2', C-6'), 116.4 (C-3', C-5'), 113.6 (C-4a), 110.4 (C-6), 102.4 (C-8), 100.8
(Gle-C1), 79.3 (C-2), 76.8 (Glc-C5), 76.6 (Glc-C3), 73.5 (Glc-C2), 69.9 (Glc-C4), 61.1 (Glc—C6), 43.6
(C-3).

S}3HE 5: 4'-0-(HE-D-o}9] @ Fet e A (1-2)-HE-D-SFF I e M )-4", 7-t 3| =54 Fevh= (HFAHE o}
F A E)

[3}sh4 9]

0]
HO
OH
HO 0] 0]
(@) OH
0 O
oH OH

HO

_22_



[0150]
[0151]

[0152]

[0153]

[0154]

[0155]

[0156]
[0157]
[0158]

[0159]

[0160]

[0161]

[0162]

[0163]
[0164]

S=50ol 10-1189823

1) B4 0 =3 319
2) A= 550

3) A 1 Colla0i3

4) 'H-NVR (methanol-d;, 300 MEk) & 2.71 (1H, m, H-3a), 2.77 (1H, m, H-3b), 3.32-3.97 (6H appear as

multiplet, Glc-H2 ~ Glc-6H), 3.32-3.97 (5H appear as multiplet, Api-H2 ? Api-6H), 5.02 (1H, d, J=7.2
Hz, Glc-H1), 5.47 (1H, m, Api-H1), 5.48 (1H, m, H-2), 6.37 (1H, d, J = 2.2 Hz, H-8), 6.51 (1H, dd, J

= 2.3, 8.7 Hz, H-6), 7.12 (2H, H-3', H-5'), 7.44 (2, H-2'. H-6'). 7.74 (1H, d, J = 8.7 Hz, H-5). C-
MR (methanol-ds, 75 Mi) & 191.8 (C=0), 165.5 (C-7), 164.0 (C-8a), 157.8 (C-4'), 133.0 (C-1'), 128.5

(C-5), 127.4 (C-2', C-6'), 116.4 (C-3', C-5'), 113.6 (C-4a), 110.4 (C-6), 102.4 (C-8), 100.8 (Glc-Cl),
79.3 (C-2), 76.8 (Glc-C5), 76.6 (Glc-C3), 73.5 (Glc—C2), 69.9 (Glc—C4), 61.1 (Glc-C6), 43.6 (C-3).

S 6: 4',5-H3|=FA]-3,7-tu|EA] EEut= (FrtEAd)

[sheta) 3]

OH 0
OMe

MeO O

OH

D A 0 =34 24 (m.p. 248-254 C)

3) A CirH0s

4) 'H-NIR (DMSO-ds, 500 M) & 3.79 (OCHs, s, H-3), 3.85 (OCHs, s, H-7), 6.36 (1H, d, J = 2.3 Hz, H-8),

6.73 (1H, d, J = 2.3, Hz, H-6), 6.93 (2H, H-3', H-5'), 7.97 (2H, H-2', H-6'). C-MVR (methanol-ds, 125

M) 6 178.0 (C=0), 165.1 (C-7), 160.9 (C-5), 160.5 (C-8a), 156.2 (C-4'), 155.9 (C-2), 137.7 (C-3),
130.2 (C-2', C-6'), 120.1 (C-1'), 116.6 (C-3', C-5'), 105.4 (C-4a), 98.4 (C-6), 92.8 (C-7), 59.4
(OCH;), 56.8 (OCHs).

AGE 7: 2-(3,4-USESAZAY)-6-5 ESA4- W EA-5- T I- W2 F D (eFTE)

[5het4) 4]

OMe

X OH

OH

D EY - =3 13 (n.p. 183-185 C)
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[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

S=50dl 10-1189823

2) ¥R 1 340

3) A 1 Cyollae0s

4) 'H-NIR (acetone-dg, 300 Mk) & 1.65 (3H, s, H-4"), 1.79 (3H, s, H-5"), 3.42 (2H, d, J = 7.0 Hz, H-
1"), 5.27 (1, t, H-2"), 6.50 (1H, d, J = 8.5 Hz, H-5'), 6.57 (1H, s, H-3'), 6.78 (IH, s, H-7), 7.31
(1H, s, H-3), 7.69 (1H, d, J = 8.5 Hz, H-6'). C-MWR (acetone-ds, 75 W) & 158.2 (C-4'), 155.2 (C-
2'), 153.8 (C-8), 153.3 (C-6), 151.1 (C-4), 150.6 (C-2), 129.5 (C-3"), 127.1 (C-6'), 124.1 (C-2"),

114.7 (C-5), 113.6 (C-9), 110.1 (C-1'), 107.4 (C-5'), 103.1 (C-3'), 101.0 (C-3), 92.4 (C-7), 59.5
(OCH3), 25.0 (C-5"), 22.5 (C-1"), 17.0 (C-4").

A 1: % F2E 4 59 {FEvlydo]= A/Bervig-Mission/1/18 (rvHIN1) A3 A A

2wl A 1 9 29 IR FEE D o9 REES wetuYuol=d g AIAEAHES SAHIY] sk,
1918 ~¥¢l Z7to v RE HH Hlolg A~(A/Bervig Mission/1/18)¢] Alxg Felulydo]=el rvHINI <&
FAdAp A wpo]# o] FrEhu U dlo] = (R&D SYSTEM, 4858-NW)E AEsIith. 7142 2'-(4-E W 32w E)-
a-D-N-otAE-FFetn| Al JEFA[2'-(4-trimethylumbelliferyl)- a -D-Macetyl-neuraminic acid sodium
salt] Sigmaol A T8l AF&3lT).

AAe 19 29 7x FHE D oo RIES ek Ho] zbzt 20 pLY Hrbstal 714e 2'-(4-Eg e
A H)- a-D-NolE-Fendak YEFA(HEEE, 200 pM)S 50 ul ¥ar, 5 mM CaCl.2F 200 mM NaCl
o] A7te Eg AF&A(pH 7.5) 80 plet 3o, a4h9d wEhHYdleol=(a4 HETEXE, 0.05 ng/
ul) 50 uLQ H7rske] 25 C Aol 108 FoF whS A7 o 33 3372 365 mol A e F33t 445 nmoll A
o] WS HAForH retuydel=e A FAHS SAHSAT
4 Ad= 7] E 19 JERESIE.
¥ 1
Bx FEE 2 BIE wavjydel=e tig A A
== 7l _}‘ﬂ_ju = _
TEE x IS= freb g Ele] 2 o124 (1Cx)"
A/Bervig-Mission/1/18 (rvHIN1)
tx dIE FEE 150 mg/mL
I 22X E BRI 130 mg/mL
Az JdEolAH E BIE 15 mg/mL
x5 FIE 120 mg/mL
[(F1 D : % 9 A9 Pagho Ass Jehy

of 717ke] Frehululol = Al B AW Az,
ojzo thall 150 pg/mLe] ICoats RAAFAa, Fx

SFREIXE FEEL 130 pg/ml, Tz JdEHolAHOE BEEL 15 pg/ml, A% B EIEL 120 pg/nle
[Cso#te Hol FATY. =, Zx 438 F55 2 7% Yol olE i Eo] 714 =3 Aslayrs e

(e} 2=
We & QA
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10-1189823

s=s3

% 20 YERAT,

= 517

2

S

A el

o] Fefuye]=

o=
==

[0176]

1)

A& (1C5)

=z o
i |

R

L
T

9.0 mM

82.3 mM

12.9 mM

124.0 mM

18.2 mM

36.4 mM

27.8 mM

OH

(T
HO OH

OH

HO.

OH

I g O I
HO 0

OH

OH

HO

HO.

HO

OH

(&)

OH

HO.

OH

oH OH

HO

A

ok

gz A%s sl

|

Dz

=y
My
2l

™
TH

1

Z2HE

ks

L

20 vhehd ks grol,

) 2ol =ol

3]

[0177]

0
o
o

A

7U

2} wpole] A

e
it

—

veh e, <

A &A=

ki

[0178]

oy
op
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[0179]
[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]
[0187]
[0188]
[0189]

[0190]

[0191]
[0192]
[0193]
[0194]
[0195]

[0196]

[0197]
[0198]
[0199]
[0200]

[0201]

S=50ol 10-1189823

e
o
2,
(V8]
rfe
mg
o
[oh
Lok
(e
o,
{
o,
k
o,
s

w2 ggt=sdl WY 54 5A4S Lobry] flsto], drieh g2 HES s

6$%Q~?§%%ﬂ<¥ﬂﬂ¥,wmﬁwpmm@mfm@CW&MJﬂT*eOV\QQIZﬂﬂ@4€@%;
ZY7y 3ube] /A E )
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