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o] MFAR ANAE A AREE Bk e, B oage o4 41

94 g3 e guw FAsd FE 9 o, o4 aEE gl BAstn AT, FYAA
7

& 2] AMde F28] desty] Zﬂ%ﬁ‘}% ZAoltt.

r’rn: o
i

}0 od.
oh

20kge] A% AnjAe ZA B T 3009 60T wErZoA 8AA 3W HHE &3, AEEsy
LS BF AAT T 1150g2] FEES 41, o2 5¢9 B A"l & tFEzve 508 o] &dte] 3
W gHEste] FEste] 38go] HEREME FEES AAT. A UEEREZWE 2YES AAS odd o g}
AHOIE 5¢ME& o]gste] 391 WhEsle] #E3se] 170g9] odolAHClE EHES dunt. mixut T o9
(5%)S HP-20 Z% A=vlE2#3] (adsorptive macroporous resins HP-20 column chromatography)Z& ©]-&3}
of B, Wes, oo &R 44 &E5t 4 & A #R EEES AATHE &EE, 25% MeOH
Here §&5E, 50% WEE 8EE, 75% WEE 855, WEE £EE

A7) Rz B35S Agsbd 449 a2vtE 839 (n-hexane/EtOAc, 12:1-1:1, v/v)E o]&3le] 1070
o] ARIES AJrHFr. C1 - C10). Fr. C1& Ag7tA A9 g =2vlE 189 (n-hexane/EtOAc, 60:1-12:1,
v/v)E o]&3te] 3lgtE 23(108mg) S AUt

Fr. (7 #8&S 2714 A9 a=20tE 2189 (CHCLs/MeOH, 50:1 - 6:1, v/v)E ©]&3te] 11709 AR5 (Fr.

C7-1 - C7-11)& 4. 33E 17(5mg), 3= 18(7mg), 3FE 19(44mg):= Fr. C7-3=3-E YMC RP-C18 A
2 g 2nE 7183 (MeOH/H0, 1:1.3, v/v)$ AE71a A8 mZvulE 189 (n—hexane/acetone, 2:1, v/v)E o]

83l A}, sHAE 16(27mg)S YMC RP-C18 A I ZwlE1#)3 (MeOH/H0, 1:3, v/v) 2 Ag7bd Axd 3
2ol E 289 (CHC1,/94% EtOH, 16:1, v/v)E %3] Fr. C7T-92%-E A},

B>

ool HOE FEEZRE AestA Ayl AZefE 28I (CHLl/MeOH, 25:1-4:1, v/v)& o] &3lo] 5719
28 Z(Fr. E1- E5)S dt}.
Fr. E3& Ag714 A" a2vE 283 (CHC1s/94% EtOH, 8:1 - 4:1, v/v)E 33l 6719 AEIAER 2

ATHFr. E3-1 - E3-6). Fr. E3-1& Zg|=9 Ay o7 oislo] 313E 21(840me)S LT, Fr. E3-3& A
hA A" ARwE 289 (CHCLs/MeOH/H,0, 10:1:0-6:1:0.1, v/v/v) 2 YMC RP-C18 #H¥ Z=ZwlE 1y

(acetone/H,0, 1:15-1:5, v/v)E o]&3}o] 3% 10(25me) T} 3% 13(18mg)S AT},

Fr. E3-45 Ag7td Ax AZvtE 189 (CHClo/MeOH/H,0, 10:1:0.1-4:1:0.1, v/v/v)E o]&3sle] 67019 A

B2 B35t th(Fr. E3-4-1 - E3-4-6). Fr. E3-4-1& Zg|=¥ Ay oz oisle] 3FE 20(85meg)S I
ot SFE 1(47mg), IFFE 29 39 E3E(62mg)S Fr. E3-4-58& YMC RP-C18 A F=2whE 13 (MeOH/H.0,
1

6 - 14, v/vE o]&3te] AUt Fr. E3-55 A=rbA Azl I RwebE 289 (CHCls/MeOH/H0, 6:1:0.1-
3:1:0.1, v/v/v) 2 YMC RP-C18 A% A =ZwlE1#]3] (acetone/H0, 2:5, v/v)E AA|8t] 3gE 24(8.6mg)=
Ak, Fr. E3-6& Aej7kd A% A2vkE 189 (CHCl/MeOH/H,0, 4:1:0.1-1.8:1:0.1, v/v/v) = YMC RP-C18
A7 AZE2#H 7 (MeOH/H0, 1:10-1:1.3, v/v)& °]&3ted 3FE 15(10mg), 3FE 25(4.7mg), =
26(14mg) = LA,
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25% WEHS S8 825 (30g)S Ayt AW FA2uE 183 (CHCl/MeOH/H0, 9:1:0.1-4:1:0.1, v/v/v)E
o]g3ate] 5709 ARIES AJATHEFr. W1 - W5).

Fr. W1& Ag712 A9 320t E 183 (n-hexane/Et0Ac/94% EtOH, 4:20:1-0:10:1, v/v/v)E o]&38F] 6719
A2RIFES AdYrh(Fr. Wi-1 - W1-6). Fr. W1-1& YMC RP-C18 Z#¥ F=ZwlE71#)3) (MeOH/H0, 1:3-1:2, v/v)E

A EFe] B 27(1lmg) S ATk, Fr. W1-3, Fr. Wi-4, @ Fr. W1-62 o (filter)3te] 3}3E 5(30mg),
i} 3+ 6(445mg), 3HHE 4(79mg) & A AL

Fr. W3 Ag7tA A% a=2vtE 289 (Et0Ac/94% EtOH, 10:1-3:1, v/v)E EIZ3te 7749 ARIES o
tH(Fr. W3-1 - W3-7). Fr. W3-20l4 YMC RP-C18 ZA¥ FZwnlE1)y] (MeOH/H0, 1:10-1:3, v/v) 2 A&7}

AY I ZrE 289 (CHCly/MeOH/H0, 7:1:0.1, v/v/v)E o] &3lo] 3EE 14(89mg) S AUt}t. Fr. W3-53
2714 AY F2ubE 729 (CHCl,/MeOH, 6:1, v/v) 2 YMC RP-C18 A& I Zul¥ 73] (MeOH/H20, 1:3, v/v)&E

AAst s3E 8(25mg)S AUTE. Fr. W3-6& ZE = Ao onsle g3 E 9(484mg)E VAT, Fr.
W3-72 Ag7td A™W A2we}E 2189 (CHCLy/MeOH/H0, 4:1:0.1, v/v/v)E BAS T2 7& JATH(1767

mg). SHE 11(245mg)2 Fr. W45 AdAslsta o5 A7t A7 A2 velE 189 (CHL1./94% EtOH, 3.5:1 -
3:1, v/v)E ol&ste dUrt.

== (16g)elA A7 A9 I RebE2H I (CHCLs/MeOH,  8:1 - 3:1, v/v)E ©]&3}o]
N9 ARHES JAACHFr. M1 - N7). Fr. M5elA4E  YNMC RP-C18 A# I =vbE 129 (MeOH/H0, 1:1.8,

v/v)E o]&35td ﬁff;f;% 1209mg) 2 FIFE 22(17m)E LUATE. Fr. M6S YMC PR-C18 ZZmlE 18y
(MeOH/H20, 2 Ag7tA Ay A R2erE 283 (CHCl./MeOH/H0, 4:1:0.1, v/v/v)E AAste] 335

1:2
28(18mg) S AU},
<HAd] 2. FE 1~289 EY3H 4A FA>

AN 2-1. 6'-0-olAE-30-(E)-p-Fu2LFIEZO X ; Fro 2 P (35= 1)

w2

=

ﬂ
g
=)
z
4>
N
12
i

6'-0O-acetyl-3-0-(E)-p-coumaroylsucrose ; Mumeose P;

28 0.00024%;

H A
<L}

=
1=

FAYE:

AT CosHaoOras

-1

IR (KBr): 3366, 1709, 1631, 1605, 1515 cm ;

'H-NVR (CDsOD) & 2.09 (3H, s), 3.27 - 3.30 (1H, m), 3.44 (I1H, dd, J = 9.6, 3.4 Hz), 3.58 (1H, d, J =

11.7 Hz), 3.62 - 3.66 (1H, m), 3.64 (1H, d, J = 11.7 Hz), 3.80 (1H, dd, J = 11.7, 2.8 Hz), 3.89 (1H,
dd, 11.7, 5.5 Hz), 3.94 - 3.97 (1H, m), 4.10 - 4.13 (1H, m), 4.16 (1H, dd, J = 11.7, 6.2 Hz), 4.34
(IH, t, J=7.6 Hz), 4.47 (1H, dd, J = 11.7, 1.4 Hz), 5.44 (1H, d, J = 3.4 Hz), 5.47 (11, d, J = 7.6
Hz), 6.41 (1H, d, J = 15.8 Hz), 6.81 (2H, d, J = 8.2 Hz), 7.52 (2H, d, J = 8.2 Hz), 7.71 (1H, d, J =
15.8 Hz);

“C MR (CDsOD) & 173.0, 168.5, 161.5, 147.6, 131.6, 127.3, 117.0, 114.8, 104.9, 93.1, 84.3, 79.7,

75.0, 74.3, 73.2, 72.3, 71.8, 65.6, 65.4, 63.8, 21.0;

HRMS: calculated for CosHaOu: m/z 553.1528 [M#Nal', Found: 553.1480.

AAd 2-2. 3'-0-okE-3-0-(B)-p-Fr2 LI~ ; FHOA Q (S3HE 2)

3'-0-acetyl-3-0-(E)-p-coumaroylsucrose; Mumeose Q;
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T8 0.00021%;

=

ul-
,

H A
<L}

129

4

i
Sh

IR (KBr): 3369, 1710, 1631, 1605, 1514 o

1
H NMR (CDsOD): & 2.09 (3H, s), 3.58 - 3.61 (3H, m), 3.68 (1H, d, J = 12.4 Hz), 3.77 - 3.81 (2H, m),

3.82 - 3.85 (2H, m), 3.91 - 3.96 (1H, m), 3.94 - 3.98 (1H, m), 4.37 (IH, t, J = 8.2 Hz), 5.22 (1H, t,
J=9.6 Hz), 5.50 (1H, d, J=3.5Hz), 5.50 (1, d, J = 8.2 Hz), 6.44 (1H, d, J = 15.8 Hz), 6.80 (2H,
d, J=8.2Hz), 7.563 (2H, d, J=8.2 Hz), 7.72 (1H, d, J = 15.8 Hz);

“C NMR (CDOD) § 173.0. 168.7, 161.4, 147.7, 131.7. 127.4, 116.9, 114.9, 105.0, 93.4. 84.2. 79.7,
77.2. 74.6, 74.0, 71.5, 69.3, 65.2, 63.2, 62.0, 21.3;

HRMS: calculated for CosHaOu: m/z 553.1528 [M#Nal', Found: 553.1512.

A 2-3, 3'-0-otAE-3-0-(2)-p-Fu2AFIZ X ; oA R (ZFE 3)

3'-O-acetyl-3-0-(Z)-p-coumaroylsucrose; Mumeose R;

& 0.00011%;

Jar)
=

=3 o .
TR

IR (KBr): 3369, 1710, 1631, 1605, 1514 em

' NMR (CDsO0D): & 2.10 (3H, s), 3.56 - 3.59 (3H, m), 3.66 (1H, d, J = 12.4 Hz), 3.77 - 3.81 (2H, m),

3.82 - 3.85 (2H, m), 3.89 - 3.93 (1H, m), 3.91 - 3.96 (1H, m), 4.36 (1H, t, J = 8.2 Hz), 5.16 (1H, t,
J=9.6 Hz), 5.46 (1H, d, J=8.2 Hz), 5.49 (1H, d, J = 3.5 Hz), 5.92 (1H, d, J = 12.4 Hz), 6.75 (2H,
d, J=28.2Hz), 6.93 (1H, d, J=12.4 Hz), 7.72 (2H, d, J = 8.2 Hz);

e MR (CDsO0D): & 173.1, 167.5, 160.3, 146.5, 134.2, 127.7, 116.2, 116.0, 104.9, 93.3, 84.2, 79.3,
77.2, 74.4, 73.7, 71.5, 69.2, 65.3, 63.1, 61.8, 21.3;

HRMS: calculated for CysHs0w: m/z 553.1528 [M+Na]+, Found: 553.1512.

AAA 2-4. 3,4, 5-EUEAHIG-B-D-SFEIHHFLAE (SFHE 4)

3,4,5-trimethoxyphenyl- G-D-glucopyranoside;

T8 0.00040%;

'H NIR (DMSO-dg): & 3.10 (1H, m), 3.21 (1H, m), 3.26 (1H, m), 3.33 (1H, m), 3.42, 3.71 (2H, m), 3.59
(3H, s), 3.74 (6H, s), 4.78 (11, d, J = 7.6 Hz), 6.38 (2H, s);

“C MR (DMSO-dg): & 154.00, 153.11, 132.39, 101.02, 94.34, 77.31, 76.84, 73.26, 70.11, 60.90, 60.12,

55.74.
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AN 2-5. ZA-B-D-FEFFIAGAE (FFE 5)

benzoyl- B-D-glucopyranoside;

& 0.00015%;

4
1=

’

A4,
A2 CiHig07s

'H NIR (CDsOD): & 3.44 - 3.54 (4H, m), 3.72 (1H, dd, J = 4.6, 12.2 Hz), 3.88 (1H, dd, J = 2.0, 12.2

Hz), 5.75 (11, d, J = 7.8 Hz), 7.51 (2H, t, J = 8.1 Hz), 7.65 (1H, tt, J = 1.2, 8.1 Hz), 8.11 (2H, dd,
J=1.2,8.1Hz);

“C MR (CDs0D): & 166.83, 134.78, 130.96, 130.84, 129.66, 96.27, 78.88, 78.03, 74.00, 71.01, 62.25.

A 2-6. W1A-B-D-FFFIFAE (FFE 6)

benzyl- G-D-glucopyranoside;

T8 0.00223%;

=

H A
<L}

129

0
A%;

’

it

A2 CisHigOs

'H MR (DMSO-dg): & 3.01 - 3.17 (4H, m), 3.47 (1H, m), 3.71 (1H, dd, J = 11.5, 6.3 Hz), 4.23 (1H, d, J
= 7.8 Hz), 4.58 (1H, d, J=12.2 Hz), 4.84 (1H, d, J = 12.2 Hz), 7.28 - 7.41 (GH, m);

e MR (DMSO-dq): & 138.21, 128.27, 127.75, 127.48, 102.18, 77.04, 76.81, 73.58, 70.18, 69.52, 61.19.

A 2-7. WA-o-L-olg 8 =H =2 -(1-6)-B-D-FFI e E (F=E 7)

benzyl- a-L-arabinopyranosyl-(1—6)- 8-D-glucopyranoside;

& 0.00884%;

NAHE-A

=
[}

4u

A2 CiglogOros

I NMR (CDOD): & 3.24 - 3.48 (4H, m), 3.50 - 3.54 (1H, m), 3.50 - 3.54 (1H, m), 3.61 (1H, dd, J =

9.04, 6.84 Hz), 3.76 (1, dd, J = 11.44, 5.84 Hz), 3.80 (1H, m), 3.87 (1H, dd, J = 12.44, 3.20 Hz)

4.13 (1H, dd, J = 11.44, 2.20 Hz), 4.35 (1H, d, J = 6.84 Hz), 4.37 (1H, d, J = 7.56 Hz), 4.67 (1H, d,
J =11.96 Hz), 4.92 (1H, d, J = 11.96 Hz), 7.24 - 7.29 (1H, m), 7.31 - 7.35 (2H, m), 7.43 (2H, dd, J =
8.32, 1.48 Hz);

e MR (CDsOD): & 139.36, 129.52, 129.43, 128.90, 105.42, 103.59, 78.11, 77.14, 75.25, 74.36, 72.56,

72.07, 71.83, 69.68, 69.65, 66.88.

AA 2-8. WlA-qa-L-otetH]eFehed-(1-6)-B-D-FF I == (3}3}E 8)

benzyl- a-L-arabinofuranosyl-(1—6)- 8-D-glucopyranoside;
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& 0.00013%;

A3,

4
1=

A2 CiglogOr05

'H NMR (CDsO0D): & 3.22 - 3.37 (3H, m), 3.44 (1H, m), 3.62 - 3.67 (2H, m), 3.75 (1H, dd, J = 3.2, 12.0

Hz), 3.84 (1H, dd, J = 3.4, 5.8 Hz), 3.99 (1H, m), 4.03 (1H, m), 4.05 (1H, dd, J = 2.2, 10.8 Hz), 4.35
(1, d, J=7.8 Hz), 4.65 (11, d, J = 11.7 Hz), 4.90 (1H, d, J = 11.7 Hz), 5.00 (1H, d, J = 1.2 Hz),
7.27 (1H, t, J=8.1Hz), 7.33 (2H, t, J=8.1Hz), 7.42 (2H, d, J = 8.1 Hz);

“C MR (CDsOD): & 139.17, 129.54, 129.53, 128.98, 110.21, 103.48, 86.04, 83.45, 79.11, 78.17, 77.00,
75.27, 72.15, 72.07, 68.28, 63.23.

AA 2-9. HA-B-D-AAETFHN-(1-6)-B-D-FFIAV A= (3FE 9)

benzyl- B-D-xylopyranosyl-(1—6)- 8-D-glucopyranoside;

& 0.00242%;

o} -
,

=
1=
Sh

ZF2] CigHagOro

HE

'H NMR (DMSO-dg): & 2.95 - 3.34 (8H, m), 3.56 (1H, dd, J = 6.8, 11.5 Hz), 3.70 (1H, dd, J = 5.4, 11.2

Hz), 3.97 (1H, d, J = 11.5 Hz), 4.21 (14, d, J = 7.6 Hz), 4.25 (1H, d, J = 7.6 Hz), 4.58 (1H, d, J =
12.2 Hz), 4.80 (1H, d, J = 12.2 Hz), 7.26 - 7.41 (5H, m);

13C NMR (DMSO-ds): & 138.13, 128.27, 127.92, 127.52, 104.22, 102.00, 76.68, 76.65, 75.96, 73.46,
73.41, 70.10, 69.64, 69.58, 68.48, 65.73.

AAd 2-10, TEUA (FRHE 10)

prunasin;

T8 0.00013%;

=

=) .
A B

A2 CuHiaNOg;

I NIR (CDsOD): & 3.10-3.20 (4H, m), 3.60 (1H, dd, J = 11.96, 6.32 Hz), 3.82 (1H, dd, J = 11.96, 1.96
Hz), 4.13 (1H, d, J = 7.08 Hz), 5.84 (1H, s), 7.36 -7.39 (3H, m), 7.50 (2H, m);

e MR (CDsOD): & 135.10, 131.29, 130.42, 129.28, 119.65, 102.01, 78.55, 77.98, 74.89, 71.60, 68.41,
62.92.

AA 2-11. ojmjaad (FFFE 11)

amygdalin;
5 0.00123%;

A AZ CyoHarNOyy 5
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' NR (DMSO-dg): 6 2.99-3.36 (8H, m), 3.45 (1H, m), 3.62 (1H, m), 3.68 (1H, m), 4.02 (1H, m), 4.24

(1H, m), 4.42 (1H, d, J = 7.84 Hz), 5.99 (1H, s), 7.47-7.49 (1H, m), 7.47-7.49 (2H, m), 7.57-7.59 (2H,
m);

e MR (DMSO-dg): &6 134.04, 129.78, 129.15, 127.47, 119.01, 103.83, 101.73, 76.86, 76.67, 76.61,
76.56, 73.83, 73.21, 70.15, 70.13, 68.54, 66.85, 61.12.

AAd 2-12. E222AY qA= dE 2 (FFE 12)

chlorogenic acid methyl ester;

& 0.00005%;

M Al
<L}

=

ul-
,

129

4

i
Sh

A2 CiHag0o

I NR (CDsOD): & 1.97 - 2.22 (4H, m), 3.68 (3H, s), 3.73 (1H, m), 4.12 (I1H, m), 5.26 (1H, m), 6.20

(1H, d, J = 15.8 Hz), 6.77 (1H, d, J = 8.04 Hz), 6.94 (1H, dd, J = 1.4, 8.04 Hz), 7.03 (1H, d, J = 1.4
Hz), 7.51 (1H, d, J = 15.8 Hz);

13C NMR (CDOD): & 175.74, 168.59, 149.99, 147.48, 147.15, 127.86, 123.22, 116.77, 115.33, 115.26,
76.01, 72.70, 72.28, 70.49, 53.12, 38.16, 37.94.

A 2-13. APESZZAY dA= HE dq2H (FFE 13)

cryptochlorogenic acid methyl ester;

& 0.00009%;

ol
=

M A

=

o
=

w4

B
A

A2 CirHagOgs

I NR (CDsOD): & 1.92 - 2.15 (4H, m), 3.67 (3H, s), 4.15 - 4.23 (2H, m), 4.75 (1H, dd, J = 3.2, 8.8

Hz), 6.29 (1H, d, J=15.9 Hz), 6.71 (1H, d, J = 8.3 Hz), 6.89 (1H, dd, J = 2.0, 8.3 Hz), 6.99 (1H, d,
J=2.0Hz), 7.56 (11, d, J = 15.9 Hz);

“CNIR (CDyOD): & 175.95, 169.21, 149.86, 147.43, 147.08, 128.03, 123.24, 116.67, 115.48, 115.31,
78.64, 76.54, 69.12, 65.88, 53.11, 42.21, 38.52.

Al 2-14. YO EEZEAY A= HE d2H (IAFE 14)

neochlorogenic acid methyl ester;

& 0.00045%;

ol
=

M A

=

o
=

w4

B
A

A2 CigHagOo

I NR (CDsO0D): & 2.00 (1H, dd, J = 8.6, 14.4 Hz), 2.08 - 2.14 (24, m), 2.21 (1H, dd, J = 3.6, 14.4
Hz), 3.68 (1H, dd, J = 3.2, 7.6 Hz), 3.72 (3H, s), 4.12 (1H, m), 5.35 (1H, m), 6.30 (1H, d, J = 15.8
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Hz), 6.77 (1H, d, J = 8.3 Hz), 6.94 (1H, dd, J = 2.0, 8.3 Hz), 7.04 (1H, d, J = 2.0 Hz), 7.59 (1H, d,
J =15.8 Hz);

“CNIR (CDOD): & 176.74, 169.23, 149.72, 147.12, 147.05, 128.18, 123.13, 116.70, 115.99, 115.34,
75.50, 74.04, 72.78, 68.78, 53.02, 40.95, 36.50.

AN 2-15, o]AFEEAY A= (FFHE 15)

isochlorogenic acid;

& 0.00005%;
3}

A2 CigligOo

1
H NMR (CDOD): & 1.89-2.09 (4H, m), 3.81 (1H, m), 3.98 (1H, m), 5.40 (1M, m), 6.31 (1H, d, J = 15.8

Hz), 6.77 (1H, d, J = 8.3 Hz), 6.94 (1H, dd, J = 8.3, 1.7 Hz), 7.05 (1H, d, J = 1.7 Hz), 7.58 (1H, d,
J =15.8 Hz);

“CNIR (CD;O0D): & 182.45, 168.92, 149.58, 146.90, 146.90, 128.11, 123.02, 116.60, 115.90, 115.24,
75.99, 73.32, 72.53, 70.35, 37.60, 37.60.

AA 2-16. (H)-Fole UHAE (IFLE 16)

(+)-lyoniresinol;

& 0.00014%;

(

ul-
,

1

1=

4

e
Sh

L AF2A] CooHogOss

1 R
H NMR (Pyridine-d5): & 2.24 (1H, m), 2.67 (1H, m), 3.12 (2H, m), 3.66 (6H, s), 3.79 (6H, s), 4.08 -
4.18 (4H, m), 5.08 (1H, d, J = 5.4 Hz), 6.79 (1H, s), 6.94 (2H, s);

“CONR (Pyridine-d5): & 149.24, 148.57, 148.29, 139.76, 139.31, 135.65, 129.90, 127.01, 107.74,
107.58, 66.71, 64.35, 59.98, 56.69, 56.37, 49.70, 42.70, 41.96, 34.18.

AN 2-17. (HD-V=HAE (3FE 17)

(+)-pinoresinol;

& 0.00003%;

M Al
<L}

=

}as
&
m

& A=}
Zgﬁé T':UEL CZ()HZZOG

'H NIR (Acetone-dg): & 3.09 (2H, m), 3.80 (2H, dd, J = 9.3, 3.9 Hz), 3.84 (6H, s), 4.20 (2H, dd, J =

9.3, 6.8 Hz), 4.67 (21, d, J=4.4 Hz), 6.78 (21, d, J=7.8 Hz), 6.83 (2H, dd, J = 7.8, 2.0 Hz), 6.99
(2H, d, J=2.0 Hz);

13C NMR (Acetone-ds): & 148.42, 146.95, 134.27, 119.69, 115.62, 110.68, 86.72, 72.30, 56.33, 55.33.
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[0206] Al 2-18. (H)-Alt e HA = (33E 18)
[0207] (+)-medioresinol;

[0208] & 0.00004%;

[0209] WA e B CyHay0r;

[0210] I NIR (Acetone-dg): & 3.09 (2H, m), 3.80 - 3.84 (2H, m), 3.82 (6H, s), 3.84 (3H, s), 4.21 (1H, dd, J

8.8, 6.3 Hz), 4.20 (1M, dd, J = 8.8, 6.3 Hz) 4.67 (2H, d, J=4.4 Hz), 6.69 (2H, s), 6.78 (1H, d, J
7.8 Hz), 6.83 (1H, dd, J=7.8, 2.0 Hz), 6.98 (1H, d, J = 2.0 Hz);

[0211] “C MR (Acetone-dg): & 148.78, 148.42, 146.95, 136.28, 134.27, 133.30, 119.68, 115.63, 110.67,
104.56, 86.90, 86.73, 72.39, 72.35, 56.73, 56.33, 55.45, 55.29.

[0212] AAA 2-19. (H)-ARZMEHAIE (SFEE 19)

[0213] (+)-syringaresinol;

[0214] T8 0.00022%;

[0215] FA A AA

[0216] - A2F2A] CooagOss

[0217] H MR (Acetone-ds): & 3.10 (2, m), 3.82 (12, s), 3.84 (2H, dd, J = 9.3, 3.9 Hz), 4.23 (2, dd, J =

9.3, 6.8 Hz), 4.67 (2H, d, J = 4.4 Hz), 6.69 (4H, s)

[0218] “C MR (Acetone-dg): & 148.76, 136.26, 133.29, 104.51, 86.88, 72.43, 56.72, 55.39.
[0219] A9 2-20. 1,5-HdE AEZE (SFE 20)

[0220] 1,5-dimethyl citrate;

[0221] T8 0.00043%;

[0222] FA A

[0223] B2 Cell107;

[0224] ' ONMR (CDOD): & 2.81 (2H, d, J = 15.4 Hz), 2.95 (2H, d, J = 15.4 Hz), 3.66 (6H, s);
[0225] PCONMR (CDOD): & 176.72, 172.14, 74.38, 52.34, 44.15.

[0226] HAXd 2-21. 3-3|=EX-3-HEXFERY FFEE A= (FFE 21)

[0227] 3-hydroxy—-3-methoxycarbonyl glutaric acid;

[0228] & 0.00420%;

[0229] T2 A7,

[0230] 244 G0

[0231] 'HNMR (CDOD): & 2.76 (2H, d, J = 15.6 Hz), 2.91 (2H, d, J = 15.6 Hz), 3.75 (3H, s);
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[0232]

[0233]

[0234]
[0235]
[0236]

[0237]

[0238]

[0239]

[0240]
[0241]
[0242]
[0243]

[0244]

[0245]

[0246]

[0247]
[0248]
[0249]
[0250]

[0251]

[0252]

[0253]

[0254]
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“C NMR (CDOD): & 175.80, 173.58, 74.72, 53.21, 44.29.

AR 2-22. (2E)-7-31°|=FA|-3,7-tHE-2-FHE o-L-olFH &g (1-6)-B-D-=F 2= =
(3}3E 22)

(2E)-7-hydroxy-3,7-dimethyl-2-octenyl a-L-arabinopyranosyl (1—6)-B-D-glucopyranoside;

& 0.00009%;

o_u'/\]»;

4
1=

A2 CoiHagOn1s

I NR (CDsO0D): 6 1.16 (6H, s), 1.41 (2H, m), 1.49 (2H, m), 1.68 (3H, s), 2.03 (2H, t, J = 7.56 Hz),

3.17 (1H, m), 3.32 (1H, m), 3.32 (1H, m), 3.39 (1H, m), 3.51 (1H, m), 3.52 (1H, dd, J = 12.36, 1.38
Hz), 3.58 (1H, m), 3.72 (1H, dd, J = 11.04, 5.52 Hz), 3.79 (1H, m), 3.85 (1H, dd, J = 12.36, 2.70 Hz),
4.08 (1H, dd, J = 11.04, 2.10 Hz), 4.19 (1H, dd, J = 11.70, 7.56 Hz), 4.27 (14, d, J = 7.56 Hz), 4.30
(1H, d, J =6.84 Hz), 4.34 (1H, dd, J = 11.70, 6.90 Hz), 5.37 (1H, t, J = 6.87 Hz);

“CONIR (CDsOD): 6 142.12, 121.74, 105.27, 103.09, 78.09, 76.99, 75.15, 74.32, 72.49, 71.74, 71.49,

69.59, 69.55, 66.81, 66.70, 44.42, 41.20, 29.34, 29.34, 23.56, 16.59.

AAd 2-23, 23 (FFE 23)

squalene;
& 0.00054%;
A e

A2 Caollzos
1H NMR (CDsOD): & 1.62 (18H, s), 1.70 (6H, s), 1.97 - 2.13 (20H, m), 5.09 - 5.17 (6H, m);
13C NMR (CDsOD): & 135.30, 135.10, 131.44, 124.63, 124.53, 124.50, 39.98, 39.96, 28.50, 27.00, 26.89,

25.91, 17.89, 16.26, 16.22.

AA ) 2-24. 28 ,3B-FA]-5,7,4'-ES EFA ZER-(40-8)-HItE I (53 24)

23,3 B-epoxy-5,7,4'-trihydroxyflavan-(4 a —8)-epicatechin;
£ 0.00004%;

ES
@O-/\ﬂ_“,ﬂ__ul-
UV (MeOH) A ,.(loge): 280 nm;

CD (MeOH) Anax(A £): 204 (+1.23), 215 (-4.06), 229 (-7.60), 235 (+5.62), 246 (-92.31), 270 (+34.42),
284 (-24.84) nm;

IR (KBr) v, 3382, 1613, 1514, 1451, 1238, 1142, 1115 cmfl;

I NR (CDsOD): & 2.85 (1H, dd, J = 17.2, 2.1 Hz), 2.91 (1H, dd, J = 17.2, 4.1 Hz), 4.17 (1H, d, J =
3.4 Hz), 4.24 (1H, m), 4.41 (1H, d, J = 3.4 Hz), 5.03 (1H, br s), 5.89 (1H, d, J = 2.0 Hz), 6.06 (1H,
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[0255]

[0256]

[0257]
[0258]
[0259]

[0260]

[0261]

[0262]

[0263]
[0264]
[0265]

[0266]

[0267]

[0268]

[0269]
[0270]
[0271]

[0272]

[0273]

[0274]
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d, J=2.0Hz), 6.09 (1H, s), 6.84 (14, d, J = 8.3 Hz), 6.84 (2H, d, J = 8.9 Hz), 6.95 (1H, dd, J =
8.3, 2.0 Hz), 7.13 (1H, d, J = 2.0 Hz), 7.51 (2H, d, J = 8.9 Hz);

T NIR (CDsOD): & 159.1, 158.3, 156.9, 156.8, 154.3, 152.3, 151.5, 146.4, 131.9, 131.6, 129.7, 119.6,
116.3, 115.7, 115.4, 107.1, 104.2, 102.1, 100.7, 98.1, 96.7, 96.6, 81.0, 67.9, 67.3, 29.6, 29.5;

HRMS: calculated for CsoHz011: m/z 559.1246, Found:559.1205.

AAld 2-25. 2B,3B-°1FA]-5,7,3' , 4'-HEHI EFA ZeH-(4a—8)-F 7 (= 25)

23,3 B-epoxy-5,7,3",4'-tetrahydroxyflavan-(4 a —8)-epicatechin;
& 0.00002%;
s

BT Caollps0105

' NMR (CDsO0D): & 2.85 (1H, dd, J = 17.2, 2.2 Hz), 2.92 (1H, dd, J = 17.2, 3.9 Hz), 4.15 (1H, d, J =

3.4 Hz), 4.24 (1H, m), 4.40 (1H, d, J = 3.4 Hz), 5.03 (1H, br s), 5.88 (1H, d, J = 2.2 Hz), 6.06 (1H,
d, J=2.2Hz), 6.08 (1H, s), 6.82 (1H, d, J = 8.3 Hz), 6.84 (1H, d, J = 8.3 Hz), 6.95 (1H, dd, J =
8.3, 2.0 Hz), 7.03 (1H, dd, J=18.3, 2.0 Hz), 7.13 (1H, d, J = 2.0 Hz), 7.14 (1H, d, J = 2.0 Hz);

T NIR (CDsOD): & 158.4, 157.0, 154.4, 152.4, 151.6, 147.1, 146.5, 132.6, 131.7, 120.1, 119.6, 116.4,
115.9, 115.8, 115.4, 107.1, 104.2, 102.1, 100.6, 98.1, 96.7, 81.0, 67.9, 67.3, 29.6, 29.4.

A 2-26. o|AHASANEY (33E 26)

isoquercitrin;
45 0.00007%;

. Y .
%}\—H T':UE]— CZIHZOOIZ ’

'H NMR (CDsOD): & 3.22 (1H, m), 3.36 (1H, m), 3.42 (1H, m), 3.48 (1H, m), 3.58 (1H, dd, J = 5.5, 12.4

Hz), 3.71 (1H, dd, J = 2.8, 12.4 Hz), 5.13 (1H, d, J = 7.6 Hz), 6.07 (1H, s), 6.23 (1H, s), 6.85 (IH,
d, J=28.3Hz), 7.57 (1, dd, J = 8.3, 2.0 Hz), 7.71 (1H, d, J = 2.0 Hz);

“C NIR (CDsOD): & 178.92, 166.76, 162.91, 159.23, 158.40, 150.48, 146.30, 135.63, 123.31, 123.16,
117.51, 116.24, 105.20, 103.89, 102.37, 96.52, 78.50, 78.33, 75.86, 71.24, 62.59.

AA 2-27, F¥ (FE 27)

' NMR (CDsO0D): 6 1.11 (3H, d, J = 6.1 Hz), 3.23 - 3.49 (7H, m), 3.53 (1H, dd, J = 3.2, 9.6 Hz), 3.62

(1H, m), 3.79 (1H, dd, J = 10.7 Hz), 4.51 (1H, s), 5.10 (I1H, d, J = 7.3 Hz), 6.20 (1H, s), 6.39 (IH,
s), 6.86 (1H, d, J=8.3 Hz), 7.62 (1H, dd, J = 8.3, 2.1 Hz), 7.66 (1, d, J = 2.1 Hz);

“CONIR (CDsOD): & 179.71, 166.48, 163.27, 159.61, 158.81, 150.10, 146.12, 135.83, 123.79, 123.36,
117.92, 116.29, 105.81, 104.95, 102.64, 100.21, 95.11, 78.37, 77.40, 75.91, 74.11, 72.41, 72.28,
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71.57, 69.88, 68.73, 17.990

A 2-28. HEAY 3-0-v 22 EANE (S3HE 28)

quercetin 3-O-neohesperidoside;

A2 Corllso0s6

1

H NMR (CDsOD): & 0.97 (3H, d, J = 6.1 Hz), 3.21 (1H, m), 3.22 - 3.79 (2H, m), 3.50 - 3.79 (5H, m),
3.99 (1H, m), 4.04 (1H, m), 5.21 (1H, s), 5.70 (1H, d, J = 7.6 Hz), 6.08 (1H, d, J = 2.1 Hz), 6.24
(10, d, J=2.1Hz), 6.84 (1, d, J =18.7 Hz), 7.59 (1H, d, J = 2.2 Hz), 7.59 (1H, dd, J = 8.7, 2.2
Hz);

13C NMR (CDsOD): & 179.21, 166.00, 163.17, 158.99, 158.08, 150.15, 146.42, 134.48, 123.66, 123.41,

117.16, 116.25, 104.82, 102.82, 101.48, 100.57, 95.83, 80.28, 79.12, 78.43, 74.28, 72.57, 72.45,
71.84, 70.14, 62.67, 17.58.

A, A7) BF¢E 1, 2, 3, 4, 5, 7, 8, 14, 21, 22, 24 L 25 wjA2RH A& Ed 3gEon).
CAlrERkE Rl SekE 1, 2 B 3, 9 249 EAAE v 2o, s7] 1 3 20 % VeI

)

rol

t
ot

8% 1(Mumeose P)& [al = 31.3(c = 1.0, MeOH)¢ XA ElH JFEA =ZHo|H(positive optical
n

rotation)S zte= Aol RAE Rwolr}. HR-ESI-MS(High resolution electrospray ionization mass

spectrum, m/z: 553.1480([MtNal ) BA1S Ba) A4 Cull0uS 2 Aoz Shelwt),

FEE 19 R ~2AEAL E5) S=22 1E(3366em ), MY 1F(1709cm ), Y BE(163lem ), ofwu}

g 2 (1605em |, 1515 cn{l)é% 724 Row el

MR 2#EZe A¥H 9l (B)-p-Fv=zd 25[6 7.71 % 6.41 (42 1H, d, J=15.8 Hz); 7.52 ¥ 6.81
(Z¥zy 2H, d, J=8.2 Hz)]1¥ otAld ZE[6 2.09 (3H, s)]o ZT2E A4S Yehic,

“CONWR, DEPT 2 HMQC ~#|Ed dlolge] BAdA 3R 1S 2719 oA FhHd AR, 6719 ofzuig
FHL, 2709 &Y FHE, 12719 SAIZ-wWo]® F}(oxygen-bearing carbon), 1719 W& F}E-& 7t 237
o] 7HE AR (carbon atom)E EFSHE AoZ lETh. o] ki AlaE (E)-p-FrtE2d 15, oMY I+
=P = O R g R i =

SIS 19 10% KOH-1,4-T)52H(1:1, v/v)EFEY FE&NE o83 47y AYE & FARZoAEFHE 1
a)’F AAEH=H(AAY 3 FF), o] AF= MR =~FEH folg % Rf value(0.21, normal-phase TLC,
CH,Clo/MeOH/H,0, 2:1:0.1, v/v/v)E 5%},

kA, 8eE 12 (BE)-p-FREd OF, oMY I 9 FIAReA Ro|JEHE zZhe Aoa .
HMBC(heteronuclear multiple bond correlation) ¥4% %3 (B)-p-Frt=2d &
Hogkael] Adete] Qi [H-3 (§ 5.47) 2 C-9'' (§ 168.5)], olAE 152 =
Fo] A= Aow FolHY [H-6' (§ 4.16 & 4.47) L ofAd FlRYd FHE(§ 17

OJ

webA, FE 1& 6'-0-otME-3-0-(E)-p-FrRUFIE 2 2~ (6'-0-acetyl-3-0-(E)-p—coumaroylsucrose) |

TRE e Ao EAdr.

rlo

SIFE 2 F 3(FHes Q B FHe2 R)

o

o] 3 B (white amorphous powder)ZEA], A]Z=-E@X o}

o

A=
T
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[0294]
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[0299]

[0300]

[0301]

[0302]
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o] 41 (cis-trans isomers) el Aolgom (g 2:1, H-NMR 2 C NRO.Z 2A%), BRFALS Coullyg010] T
(HR-ESI-MS at m/z: 553.1512 ([M+Nal)).

R ~25lEd A= Av] 8% 2 @ 30] 5|22 15(3369em ), 7hRY 18(1710cm ), B2 E=(1631cn

, ol=ulEl 2 (1605 2 15l4em )& Zbe Aom HAETH, EH FFTE 13 urfH R A2~ wololE
e}

3tE 29 lH NR 2 C NR 2~HEHL p-FulE2d 2F[6 7.72 ¥ 6.44 (42 1H, d, J = 15.8 Hz); 7.53
92 6.80 (47 2H, d, J = 8.2 Hz)], #3222 Ho]oE|[§ 3.58 - 3.61 (3H, m), 3.68 (1H, d, J = 12.4
Hz), 3.77 - 3.85 (4H, m), 3.91 - 3.98 (2H, m), 4.37 (1H, t, J = 8.2 Hz), 5.22 (1H, t, J = 9.6 Hz),
5.50 (1H, d, J =3.5Hz), 2 5.50 (1, d, J=8.2 Hz)] & olAd Z&[6 2.09 (31, s)]& %= Aoz &
2%, o] A= DEPT, 2D-NMR #41(COSY, HMQC, % HMBC A~#EH)o w2 FolHt},

8 Roo A%y AXEE(J = 15.8 Hz)E p-Fv2Y 50| E 89S 770,

HMBC B41& E3|A (B)-p-Fr2d 15 L FARQA Fo|ojEe 3He ke AggHo] glon, ofdE 17
FAR2 TolojEle] 3 X Agtstu e Aoz FAdHY [H-3 (6§ 5.50) H C-9'' (8§ 168.7), H-3'
(6§ 5.22) ¥ ofAE ZlHd FHE(§ 173.0)].

A7) A3ES EUE, 3FEE 2(mumeose Q¥ 3'-0-oFAE-3-0-(E)-p-FrlR2 U4 2 2 (3" -0-acetyl-3-0-
(E)-p—coumaroylsucrose) & ZQlFt},

S 39 H MR 2 C MRS SHEE 29 waste] p-Frizd 1Ee] E Ael(trans) HEEE ot 2 Fe
(cis) HEEE=7} A}, sigtE 39 H—NMR A¥= 5 6.93 E 592474 1M, d, J = 12.4 Hz)e Z2E
Az, 7 Fee g8 Rog 2he 2e ouahs A8 AZY AAHES B

335 39 IMBC ~FEHLS H-7'' (§ 6.93) ¥ C-9'' (6§ 167.5), H-3 (& 5.46) 2 C-9'', H-3' (& 5.16)
2 olAE FHE (8 173.1) Abelel AuuAYt Y oz Fdrh wEkd, HFE 3 3'-0-opE-3-0-
(D)-p-FrtR A5z o s HAHY,

e 24%= [al® =-73.5 (¢ = 1.0, MeOH) 9] WlAEIE SE]ZA ZH|o]M(negative optical rotation)S zZt:=

s Ekolw] | B2 Cyolly 0y, (HR-ESI-MS (m/z: 559.1205, [M-H] )< 2zt

SR 4= IR AFERS Ea s=2A 12(3382m ), olZubE (1613 2 1514cm ), HEe Ro|ojE

(1451cn )2 Z+= Aoz steldy),

3}35 249 H R EAANE 10709 otZntel Aladyt, A~3-AZ3 ¥ (spin-coupling patterns) oz &
w 1,4-CJAB2EFE ofZulE #(1,4-disubstituted aromatic ring)[ 6 7.51 2 6.84 (ZZ 2H, d, J = 8.9
Hz)], 1,3, 4-EgAHAERFE ofzuld Y[§ 7.13 (10, d, J = 2.0 Hz), 6.95 (1H, dd, J = 8.3, 2.0 Hz)
9 6.84 (14, d, J = 8.3 Hz)], ® 1,23, 5-HESXBAERE of2utE H[§ 6.06 (1H, d, J = 2.0 Hz),
5.89 (IH, d, J=2.0 H2) )& Z& A& AT 5 9},

HONVR 2~HAEYL 479 AWF 4 YA A|2d(aliphatic proton atoms signal)[§ 5.
4.24 (10, m), 2.91 (1H, dd, J = 17.2, 4.1 Hz), 2 2.85 (1H, dd, J = 17.2, 2.1 Hz)]=
=, o]AL 2,3-A|2-A¥ 1 o] A(2,3-cis—configuration)S 2zt ZEhu-3-29] A A<l
< ou (A BF)). A7) H MR AFEZ dolHi SR 2471 Sk tolnE 2= AL

ot} o] AeA 1,4-TAMBEAERE oZnly ®3 1,3 4-EABEAERFE olZ2ulg L rthojmE Zepuke]
B-ring® E-ring& WERW™, 1,2,3,5-HEZFAB2ERFE ¥ A-ringdl 7IQleh= o2 Uedth &
olgwle ZTRE[§ 6.09 (1H, s)]& D-ring® H-624, o]AL HEIMBEAE|FE ofxntg oz 3]
HMBC(E 2) 45 =3 D-ringd H-6 % C-10(8 102.1), H-6 % C-8 (§ 107.1)9 A=ZHE ##T
gtk HNR ~fEHOR olw AB-EY A3 A 28] (AB-type spin system)oll W 342 tf &2l (doublet)

3 (1H, br s),

0
zt
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[6 4.17 2 4.41 (&7 W, d, J = 3.4 Hz)]& C-ringd C-3 % C4 Apo]o] &ERZAlo]EY JE
(heterocyclic region)e] U&& onjstn, o]l= § 4.17 (H-3) ¥ § 67.9 (C-3), & 4.41 (H4) 2 &
29.5 (C-4) Alole] MMQC w4 Ax= gldt). ALY AZWE(J = 3.4 Hz) & STE 2471 3,4-EW=-7AI 1

PolAS zk= RS ojujsit}, o]ed RE H-NMR BA AT H-H COSY(E 2) HAS B8 Folwch

832 243 C NWR, DEPT 2 HMQC 2¥)=9 ﬂ O E E3 179 wWdd &, 1479 WE 18, 15709 4%
FHE QRS ZHE 30709 ML YRS 2tE o= ", § 81.0, 67.3, % 29.60049] AL AZEE
01]§47}Eﬂi1 _‘?_0]0115]7]— RS Ui, § 100.7 H 67.92 -2 2 C-3(C-ring) Alolol olZA] 25 U&=
, SHE 24% 2,39 FA-5,7,4' -EFI =EFA ZEl HolofE|g} o F 7t Ho|oEE 7t
xlu%, 01&4% HMBCES Faf geledth. w3 HMBC 418 54 C-ring®l H-4 2 D-ring® C-7, C-8, C-9 Ato]¢]

Nl

b

L
E
r°"
£
AN

EHE [-4.06 (216nmm) ]9 oA UAEE FE o|HE (negative Cotton effect)S 2zt
S &4 F 9o, o]Ae  (-4(C-ring) ® C-8(D-ring) Alolol Sl Zepyt H=o g-2 e o] (a-
orientation of the interflavan bond)e] U&= <v|etd), 3}gE 259 W|wsle], 3FE 245 B-#H(B-
ring)®] AVZ AZEE AQtile MR dlolE7F ui$- vzttt mabA, 315E 249 T x2E 26 ,3B-FA
-5,7,4'-EZ 3| =Z A Z&W-(4 a —8)-od| I 7}E| (2B , 3 B -epoxy-5,7,4'-trihydroxyflavan-(4 a —8)-
A=A

—"—r»

epicatechin) &2

* 1

IH and ¥*C NMR spectral data of 1 — 3 and sucrose? (600 and 150 MHz, é in ppm, Jin Hz).

Position 1 2 3 1a (Sucrose)
S(H) 3(C) 3(H) 3(C) S(H) () S(H) HC)
1 3.58d (1L.7) 65.6 3.58-3.61 65.2 3.56-3.59 65.3 3.7L,brs 63.5
2.64d (1L.7) 3.68d (12.4) 3.66d(12.4)
2 104.9 105.0 104.9 105.3
3 5.47d (7.6) 79.7 5504 (8.2) 79.7 5.46d(8.2) 793 4214 8.1) 788
4 4.341 (7.6) 74.3 4371(8.2) 74.0 4361 (8.2) 737 4101 (8.1) 75.6
5 3.94-397 84.3 3.91-3.96 84.2 3.91-3.96 84.2 3.86-3.92 834
6 3.80dd (11.7, 2.8) 63.8 3.77-381 63.2 3.77-3.81 63.1 3831388 63.6
3.89dd (11.7, 5.5) 3.82-385 3.82-3.85
1 5.44d (3.4) 931 5.50d (3.5 934 5.49d (3.5 93.3 547d (3.2) 93.7
2! 3.44dd (9.6, 3.4) 732 3.58-3.61 71.5 3.56-3.59 71.5 3.54dd (9.8, 3.2) 73.0
3" 3.62-3.66 75.0 5221 (9.6) 712 5161t (9.6) 77.2 3.81t(9.8) 74.4
4' 3.27-330 71.8 3.58-13.61 69.3 3.56-3.59 69.2 3.481(9.8) 71.1
5 4.10-4.13 723 3.94-3.98 74.6 3.89-3.93 744 3.86-3.92 74.2
6' 4.16dd (11.7, 6.2) 65.4 3.77-3381 62.0 3.77-3.81 61.8 3.83-388 62.0
4.47dd (11.7, 1.4) 3.82-385 3.82-385
m 127.3 127.4 127.7
an 7.52d (8.2) 131.6 7.53d8.2) 131.7 7.72d (8.2) 134.2
R 6.81d (8.2) 7o 6.80d (8.2) 116.9 6.75d (8.2) 116.0
4" 161.5 161.4 160.3
5" 6.81d (8.2) 117.0 6.80d (8.2) 116.9 6.75d (8.2) 116.0
6" 7.52d (8.2) 131.6 7.53d 8.2) 131.7 7.72d (8.2) 1342
" 7.71d (15.8) 147.6 7.72d (15.8) 147.7 6.93d(12.4) 146.5
8" 6.41d (15.8) 114.3 6.44d (15.8) 114.9 5.92d(12.4) 116.2
9" 168.5 168.7 167.5
CH.C00- 173.0 173.0 1731
CH;COO- 2.09s 21.0 2.09s 213 2.10s 21.3

*Spectra of 1 — 3 were measured in CD;,0D, and spectrum of 1a (sucrose) was measured inCD,0D + D,0 (2:1)
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* 2

THand *C NMR spectral data of 24 and 25 in CD;OD (600 and 150 MHz, 6 in ppm, J in Hz).

Position 24 15

>H) &C)  CosY HMEBC 5(H) %0
2C 100.7 1006
ac 4174 (3.4) §7.0 4C 104 4154 (3.4) 70
4c 441d(3.4) 25 3c 2676 LA I T, B8 4404 (3.4) 294
sA 1543 154.4
6a 6.06d (2.0) 96.7 54,74, 84, 104 6.06d (2.2) 96.7
7 158.3 158.4
84 5.89d (2.0) 05.1 64,94, 104 5.88d(2.2) 08.1
04 156.0 157.0
104 10422 1042
I'B 1319 132.6
2B 7514 (3.9) 1207 3B 2C,3'B, 4B, 6B 7.14d 2.0) 158
3B 6.94d (5.9) 157 2B I'B, 2B, 4'B, 5B 1465
1B 159.1 147.1
5B 6.844 (8.9) 157 6B 1'B,¥B.4'B, 6'B 6.82d(8.3) 159
6B 7.51d (8.9) 1207 §B 2C,2'B.4B,5B 7.02dd (83,200 1201
2F 5,03 brs 810 3F 3F, 4F, 1'E, 2'F, 6'E 5.03brs 810
3F 4345 §7.3 2E4F 10D 424m 673
iF i;’)l dd (72 556 3F 2F, 3F, 5D, 0D, 10D ;:g)z e T

285 ad (172, 285 dad (72

21 2.2)
5D 156.8 157.0

6.095 96.6 5D, 7D, 8D, 10D 6.085 06.7
D 152.3 152.4
sD 107.1 107.1
9D 1515 1516
10D 102.1 102.1
I'E 1316 1317
7F 713d (.0) 115.4 . T'F, 4T, 6'F 7134 (2.0) 115.4
TE 146.4 146.5
§E 146.4 146.5
SE 6.84d (8.3) 163 6E 1I'E,3E 6.84d (3.3) 116.4
6'F 6.05dd(8.3,2.0) 1196 SE I TF, 4F 6.05dd(8.3,2.0) 1196

<HAd 3. FFE 1-39 dZFE3(alkaline hydrolysis)E £33 £4]>
5 1(10mg)S 10% KOH-1,4-T]24F £31E =89 (10% aqueous KOH-1,4-dioxane mixture, 1:1, v/v) 5mlol
Fob Aeoa] wukate] WS AT, A7) WS AL Dowex HCR W2 (I form) o2 ek 3, o3}

473k
5o ﬂ{]( esin)& AASIATE. o] &, 7] whgAS USRI &ulE SEAA A E(crude produc
t)S AT A7 2AEEANA Hegbd A AzvkE 289 (CHLL/MeOH/H0, 3:1:0.1, v/v/v)E ©]-&sto]

FARZQ A(sucrose, 3FFE la, 2mp)E Ao, MR EX4(F 1 #F=x JJr Rf value(0.21, normal-phase TLC,
CHoCla/MeOH/H:0, 2:1:0.1, v/v/v)E A7 385 la7t 20298 8%}, 3gE 2 2 3% o]y &

2eRAE Fol 4A20AE FAT 5 AT,

ﬁ-

I
2

i

)

<A 4, ZIANE Tx FFAX B3} H>
MC3T3-E1 A3 (preosteoblasts from C57BL/6 mouse)+= 37C, 5% CO, AEfollA o -MEM( a-modified minimum

essential medium, 10% heat-inactivated fetal bovine serum, 100 U/ml penicillin and 100xg/ml
streptomycin.)< ©o]&3dto] wjk=E| vk, A7) MC3T3-E1 AZ7F iAol 90%7F XAl =9, A|ZE vix]o] 10mM
B-FYMEZFEAH O] E(B-glycerophosphate) = 50ug/ml oF~F 2B AH(ascorbic acid)S H7}sle] ZIFAER
o] B3E FE8AT. B-SCYAREANO|ES} ofAmE B ALl ¥ EFH[X = 3Yol FHHA WA sk v).

RAW 264.7 A3 (macrophages[preosteoclasts] from BALB/c mouse) 969 Zz|o]Eo|A DMEM(Dulbeco's
Modified Eagle's Medium, 10% (v/v) FBS)S ©o]-&3}] 1x10" cells/ml HE2 247F vjA3}RATE. o] F|
50ng/ml RANKLS &Heale wiA 2 mAsle] FFAERY 232 §%315th. A7) RANKLo] H7te 23lumjx|=
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2909 A A sl
<AAld 5. T FF >
&7 =S Sirius Red-based colorimetric assays ©o]-&3le] <lstqitt.

MC3T3-E1 MEE ZZFAH Z(osteoblasts)®E 8U7 3453 & 0.3% BSA(bovine serum albumin)E X3}
iR Al Zbz ShekE 1~28 SulS AHEs & 2zt widEloh. o] ¥, Y] WX E AASta, PBSE AE

A A3FaL, Bouin's fluid® 1A1ZF 59 AR, AE 1A T, AENSEANS T2 FEE 158

ol
-

)
C i o

A AR 5, AEuFEAES DE)a, Sirius Red solution®® 1A FoF AMslTt. o] & Ay] g
A A &, AAS(acetic acid/distilled water, 1:200, v/v)E F W AH3Aa, A" AEXES 0.1
NaOH= 9] o]= ELISA reader®] 540mmollA] &4 =2 SAHsR o, ol thet A3= = 1o YeERSITH

T 12 ZAE Z3Ad A FEEERE F88 EE 16280 2EAE 23] RS o
Wt Q1% A#(Sirius Red ©]-&)E YENE Zgzoln}. dFo2RYH QEXH0Z I AX H ST (&
iz, Con), ZIFAE —‘?—5}%(%}‘3‘4}&%, Di), b EHE XZAX sk 77 seE 1-285 A
ol 2432 5= 2 2 39 E3E AEHE yERdt.

7, 8, 10, 12, 13, 15, 1904 FEHAl &=Fo] ZF71sts 7ol &

, ,
Aol 7] shEEel E%H]E wibes Zte RS & 5 Qv

Alizarin Red S& o]&3std 3FE 1288 AHZd ZIAFEAM9 Z¥% 4 Jel(calcium deposition,

MC3T3-E1 AZE 1594%F B37%3 3, 0.3% BSA(bovine serum albumin)E X &3at= wjx|olA Zz 33&

1~28 5uMg A g & 247k wgsidt. o] &, MEE PBSE Mg &, MEE 70% olehE T8 1A%
5ot A3 F 40mM Alizarin Red S& 107+ WHSA]F T},

ANE Aol AFS Qd, WS st AeolA 1mee] 10%(w/v) F3AE ] EYE (cetylpyridinium chloride)
|olg o] 15%7F WHgA17]aL, 562nmell Al ELISA reader& o83t FHEE F43%em, od us A=
= 20 YERYAT

T 25 ZIAE EIAC uid FEERFE O EEE SFEE 1-289 fxde Zg dee] W
(mineralization)& 2913k A} (Alizarin Red S ©]€)E YERlE g Zolt), dF%oZRY SEXKOT XF
M E B ESF(SAAYZET, Con), ZTAE B3 (UFAHYNET, Di), SHEHE 2TAXE B3l 212 3}g
& 1~285% Ag 3 o, 2432 FFE 2 ¥ 39 EFE HHE el

T 28 #Hus 47 gEEo] =&

2,83, 5, 7,8, 12, 21, 28dA Zg ko] ZvEtd,
Ao B3les e AL & § o, ol Ard 59 At FAE Ao vepdt),

<2lA] e 7. TRAP(Tartrate-resistant acid phosphatase) &4 &<l>

RAV 264.7 AlXE FTAXZ 5A7F B3lF=3 & 1 2 10uMe] 3+gE 1~28(0.3% BSA ¥3H)S H7lsle] 247t
ke 5 WA S Al Asta AEES 271 PBS(phosphate buffer saline)@ A& 33T}, o] ?, AEE 3.5%
Y EdY 5= &M(3.5% formaldehyde) o2 10E7F & of&h2-olA|&E(1:1) gz 187 uA3HT}. Lo

= 3AFE AEZE PRBSE AHI} F,  Axsta, 10mM  sodium tartrate 2 6mM  PNPP(para-
Nitrophenylphosphate)Z -3l 50mM citrate buffer(pH 4.5)°] 1AIZF &<k vb-EA AL, o] & Ay w3&
S 0.IN NaOH7F gAdE AM2e 4 ZdolER &7 %, 405nmol A ELISA readerE o]-&3le] EHEE Flst
Stk TRAP &4 FAE a3 vlaste] WEg=2 Yepglon, olo] gt A¥e = 39 YERIAT.

% 32 SEAL Rl E FEERVE 2UE S3E 1280 frEshs AP BHS HAF Aol
o2 HY QEZom, IFIFAME HESFA(SHANET, Con), FZFAXE B3I (FHdET, T0), FJ=AXE
Rafol 217k S 1282 AU @ wolwl, 238 HUH 2 2L 39 EFE BES vehach,

o] 10uNe] Xkl TRAPS] &4E& AAlst= axr} of

T 38 Fausd, 3= 1 9 288 AL BE 5%
5 % SEAE B3} oA Zdbh Aol AL & 5 Aok,
3}

A=
F 958 Ao dAuu, olw s 4] HFEEo

_,m.lg
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g domn, oF 37| o A9 2 Ayt
* 3
El 388 He
ZIAE #3350 e IFE 1, 2, 3,5, 7,810, 12, 13, 15, 19, 21, 28
A E B3 AFol = 3HE 2,3,4,5,6,7, 8,9, 10, 11, 12, 13, 14, 15,
17, 18, 19, 20, 21, 22, 23, 24
ZIANE 235 2 FIZFAXE E3ledAsel ¥ 9l |2, 3, 5, 7, 8, 10, 12, 13, 15, 19, 21
= 3gE
<AANd 8. SAAEY>
A 8-1. FAEA
2 dtgo] F3E ULIEEAY A= WE oae)E @7t B AFEN S w 54424413 o
uhoz FEAUe v 54 2AE, AAES ZAAs] 98t B A¥S FYsgith. darEd vk
2291 ICR vh9-22 AlE 20vElE dlZz2Td *E“dioﬂ 2z} 10@?4 A R hz 7o) = PEG-400/tween-
80/EtOH(8/1/1, v/v/v) WrHE Tz, AT A7 35 142 47 PEG- 400/tween 80/EtOH(8/1/1, v/v/
Fof| Z+7he] zmgr% Akt Ay, diE2w ) 2g/kg/day FE9

NS
=2
i
£
_L}I_‘
_L}I_‘
N
-
i
)
o
C 32
7\1
4
2
[\
=~
>
oo

2 g S5tE 145 FoIdt Aol wi-2vt BE AESE AR EIEH
AA G 8-2, AET L UxFY Fy| 2 23 B4 AY

A7) 24 ARE B Ao gFE 4E 4 vERE 8F e (6 7BL/6J np-9- 4 T 10mke]) el Fofste] A
ol &9 7 Z7I(EA)d HAE JEFE 3
PEG-400/tween-80/EtOH(8/1/1, v/v/v)%E Fod thx9 %%%i—ﬂrﬂ 8+ T dAEs A=
GPT(glutamate-pyruvate transferase) % BUN(blood urea nitrogen)® &g W H%EZ Select E(Vital
Scientific NV, Netherland) 71715 o] &3t} Z43ut. o Az, FEAY AAdE Aoz 47 PTek A
A=A ) 4474],\AL Aoz 4#x BIN9 A9 ) vlasle] A¥Eare HogE & Holx gkttt
9\ AR S AA FEEnHor AT B

)

w7 BERYE 13 A% dHste] BAHA 247 ok
& AgEsen BE £A00 Sold ool B 23

<AA 1. ok AA>
AA 1-1. BAS] AZ

B ol 33E 4(QLFR2AY AE vE o AE) 200eS TEQ A 175.9g, PUAAE 180g ¥ ZRo|&
A tal 32g7 EEIATE. o] EFEC 10% AE A4S HIMAZ T, BHEA 14 HFAAE SHARATE. o]

A& A2A7I5L 7] AR 160g, &4 50g B 2EolA nfavs 5g& HUMEIA 92 EdES HA=Z
o ‘;—‘_041;]_
LU= R T.

AA A 1-2. FAIYA Q] A=

2 iy 33E UMLLIFEZEAY A= WY o 2=E) 1g, ASHEF 0.6g E o}=FHZBA 0.1g8& TFHF
o &3IAIAA 100mE =Y. o] &aS W Q@i 20Tl 3087 71D ete] HEA .
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TRAP activity (% of control)
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