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Abstract: Fifteen compounds were isolated from fruits of Cornus officinalis by various chromatographic
techniques such as Toyopearl HW-40C, Sephadex LH-20, silica gel, and the semi-preparative HPLC. Their chemical
structures were identified by analysis of physicochemical properties and spectral data, and determined as neolignan
A (1), caffeic acid (2), trans-p-hydroxy cinnamic acid (3), esculetin (4), scopoletin (5), benzyl-7-O-S-D-glucopy-
ranoside (6), tachioside (7), 6-O-(4-hydroxybenzoyl) arbutin (8), 2-(3',4'-dihydroxyphenyl)-1, 3-benzodioxole-5-
carboxaldehyde (9), (-)-pinoresinol-4-O-f-D-glucopyranoside (10), (7S,8R)-dihydrodehydrodiconiferyl alcohol-9-
O- f-D-glucopyranoside (11), (7S, 8R) -dihydrodehydrodiconiferyl alcohol-9'-O- f -D-glucopyranoside (12), (+)-
lyoniresinol (13), (+)-isolariciresinol-9-O-f-D-glucopyranoside (14), and isolariciresinol-9'-O-f-D-glucopyranoside
(15). Compound 1 was a new compound and named as neolignan A, and compounds 6-9 and 14 were isolated from
Cornus officinalis for the first time. Compounds 2, 3 and 15 efficiently alleviated the PC12 cells injury induced by
AP, 5, suggesting their potential anti-Alzheimer's disease activity.
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1 ZE 83 N 1L ZE B BHE Y 1112 85 (Cornus officinalis)
(18 O R AL, 32 4 A TR R L BT L A
FOPEWRIR IR B, I PR o — M TR T IR R R . K
R 00 I8 R T R A5 W 2, TR R AR AR T2 ) (i
AREENCEF 7 ) & b R AR TR A g C #, R RE A
BN S LT AR A B TR W, WK BT A
A B I ARED) S A A BE DM PR DT Ak, Stk Ah, AH
KA FLR M, L0 F B IR ks S 2 =
i A HLER 8 W R 0T 55 2 Bl RO e R T —
A5 8] W 1L 2 B 1) 24 20 o e, (i A N 2 B
T2 78 A BRI, A SIEER 6T LU 2R B ()40 2 R Ay
HATRG B E%E, BRSMEEY, B3 7 MAKIE
FRUED 1.10~15) 2 MR REENLED 2 F13).
DANFEGERRIEY @5 4 MR &Y (6~
9), 25 WK 1. B G, 4 AR
KA MED6~9 M 14 H XML 73 B3], &
A B IR U BRORE V& E 07 R SR R B, AL A 2.3 A
15 % AB,, ., 5 5 1 PC12 4f M 453 473 B A & 3 1 fR 37

EH .
FER5TT
1 #EHWEE
&1 LR, %% T HEE. HR-ESI-MS

W% 7E m/z 485.179 8 [M+Na]" (Caled. 485.178 2) 4t &7
ZACE VI T8 T, B € o 12U C,,H,,0,, 1
HAMFIE N 10, IR B H R A F25E (3398 em™) Al
MU (1 622 em™) £ BIRAEMHR % . "H NMR (CD,0D,

OH OCH;

0. R,0

500 MHz) i (% 1) ¥, #£ 6, 7.15 (1H, br s, H-2).7.00
(1H, br d, J = 7.9 Hz, H-6').6.70 (1H, d, J = 7.9 Hz, H-
5 BoR— IR ABX RGHFE(E 504 0, 7.22 (2H,
d, J=8.7 Hz, H-3,5) #16.74 (2H, d, J = 8.7 Hz, H-2,6)
AE BT FAE T IR A & W AR AE — AR ZHURR
¥ 6, 5.53 (1H, d, J = 5.8 Hz, H-7) #13.60 (1H, m, H-
8) Kby 2K B WK M B A g 2% 7 A AN 8 A T TR RS 5
I; 5, 4.19 (1H, dd, J= 9.7, 5.8 Hz, H-9a).3.74 (1H, dd,
J=9.7,7.8 Hz, H-9b).3.56 (2H, t, J = 6.6 Hz, H-9") 4t Ny
PR AN T SR S R A 0 6, 2.62 (2H, t, J = 7.7 Hz,
H-7") F11.80 (2H, m, H-8") A ¥ AN A i S I HY L i 1
{551, 6, 4.35 (1H, d, J = 7.8 Hz, H-1").3.87 (1H, m,
H-6"a). 3.66 (1H, dd, J = 12.1, 4.7 Hz, H-6"b) VL } 6,
3.23-3.34 (4H, m, H-2"-5") &b 115 S5 IEHR 1ZEY)
& —AFERIZEH FrBE. C NMR (CD,0D, 125 MHz)
(# 1) A DEPT-135 ¥ {7 22 MRS 5, 454 HSQC i
A K, 0. 159.3 (C-4"). 158.3 (C-4)- 135.6 (C-1'). 134.3
(C-1)~129.8 (C-6")- 128.7 (C-3"). 128.3 (C-3,5). 126.2
(C-2")+116.1 (C-2,6)+109.7 (C-5") &b AP 4H 2 3A 1 1B
55 . 0. 104.6 (C-1").78.2 (C-3").78.1 (C-5").75.1
(C-2").71.6 (C-4").62.8 (C-6") b hy— 2H 1 4 b L Ak
HEAS 5. o, 88.3 (C-7) H152.7 (C-8) b Ny 7K B WL i
BUKAG R 7 A0 F0 8 AL AR AE TR AS 5 U, 6. 72.6 (C-9).62.3
(C-9").32.5 (C-7").35.9 (C-8") kb A VYA FH F ik 15 5
V. DL B HHE 5 SCER PR E 1 3-[2-(4-hydroxyphenyl)-
3-hydroxymethyl-2,3-dihydro-1-benzofuran-5-yl]propan-
1-ol 1% il B xf b J& , AXAE C-8 4L (1, J,. 52.7; 3-[2-(4-

OCH; s
o
. 11 R,=Glc Ry=H 14 R;=Glc R,=H
10 12 R,=H R)=Glc 13 15 R;=H Ry=Glc

Figure 1  Structures of compounds 1-15
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hydroxyphenyl) -3-hydroxymethyl-2, 3-dihydro-1-benzo-
furan-5-yl]propan-1-ol, 5. 54.8) 1 C-9 {7 (1, 6. 72.6; 3-
[2- (4-hydroxyphenyl) -3-hydroxymethyl-2, 3-dihydro-1-
benzofuran-5-yl]propan-1-ol, 6. 65.1) K1k 2= 7 # 17 1£
5, He&EM1 2 7 — MRS B, /£ HMBC i%
(B 2) H, i & fi i L &0, 4.11 (H-1") 55 C-9 (6, 72.6)
TEFEAH G, R B HETE C-OhL L. A1 EKAR
J&, K4 T HPLC 40 #r, FRWZALS Y (1) 5%
N D-i &R, ELAR 8 i 5T B A5 5 E (J = 7.8 H)
e o gt .l &1 b H-7 F0 H-8 B8 & 7 2
(J = 5.8 Hz) HEM H-7 H-8 [P AH X # Y hy Jse KV 25 13
SCRRUO PR I, BAT T IR PRI B S ) C-7 A1 C-8 4t
Xt A4 AL AT AR ECD 1% H 240~220 nm AR SCHEAT X 47,
4 ECD % 7E£ 220 nm fft 17 & 7% 6t Cotton 2L BZ, 240 nm
Bt 3 5278 1F Cotton RS, 4 5%) #4849 78, 8R; #E 220 nm
Bt 3% 2 7 1F Cotton 2 M., 240 nm Fft 3 & 7 71 Cotton %L
B2, 4065 K9  TR,8S. A& 1 [ ECD i 7£ 221 nm
At 2 7R 1E Cotton M, 235 nm 4t & 7= 97 Cotton XL M7,
Wi 7€ 1% Ak & W) 26 0 14 Y 0 TR,8S . JE I XS EE SE
ECD Allit 5 ECD Hh £k, #f — B UESEAb &4 1 4850
BN TR8S (EI13). T LA b4, gt &1 451
NFARIER A, N 1IAHEY, B HE W& 1.

'H-'HCOSY =—
HMBC -

Figure2 Key 'H-'H COSY and HMBC correlations of compound 1
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Figure3 Experimental and calculated ECD spectra of compound 1
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A W) 1~ 15 BEAT TR 2R P BRI i 1
W, B RWMER 2 o, HIEWAMEL, B 40
BEFER (P<0.01); SHRAMLIL, (k&P 2.3/15

Table 1 'H NMR (500 MHz, CD,0OD) and "C NMR (125 MHz,
CD,OD) data of compound 1

No. Iy O
1 - 1343
2,6 6.74 (2H, d, J= 8.7 Hz) 116.1
3,5 7.22 (2H,d,J=8.7 Hz) 128.3
4 - 158.3
7 5.53 (1H,d,J=5.8 Hz) 88.3
8 3.60 (1H, m) 52.7
9 4.19 (1H, dd, J=9.7, 5.8 Hz) 72.6

3.74 (1H, dd, J= 9.7, 7.8 Hz)

Iy - 135.6
2! 7.15 (1H, br s) 126.2
3 - 128.7
4 - 159.3
5 6.70 (1H, d, J=7.9 Hz) 109.7
6’ 7.00 (1H, brd, J=7.9 Hz) 129.8
7 2.62(2H,t,J="1.7 Hz) 325
8’ 1.80 (2H, m) 35.9
9’ 3.56 (2H, t,J = 6.6 Hz) 62.3
Gle-1" 4.35(1H, d, J=7.8 Hz) 103.0
2" 3.23 (1H, m) 75.1
3" 3.34 (1H, m) 78.2
4" 3.29 (1H, m) 71.6
5" 3.27 (1H, m) 78.1
6" 3.87 (1H, m) 62.8

3.66 (1H, dd, J=12.1, 4.7 Hz)

Table 2
induced PC12 cells. x + 5, n = 6. P < 0.01 vs control; P < 0.05,
P <0.01 vs model

Effect of compounds 1-15 on cell viability in AS,, .

Group Dose / yumol-L" Cell viability
Control - 1.182 £ 0.046
Model - 1.000 + 0.022"
1 10 1.042 +0.030
2 10 1.047 + 0.023"
3 10 1.045 +0.029°
4 10 0.997 +0.035
5 10 0.983 + 0.047
6 10 0.984 +0.013
7 10 0.977 +£0.012
8 10 0.935+0.015
9 10 0.961 +0.030
10 10 1.031+£0.013
11 10 1.022 £ 0.014
12 10 0.995 +0.023
13 10 0.990 + 0.039
14 10 0.994 + 0.006
15 10 1.062 + 0.021"

AR R S PC12 BI4HARTE 77 (P < 0.058( P < 0.01), &
WAL A9 2.3 FL15 X AR, . 55 T 11 PC12 41 i 451 455 1
AW ORI E R, BAT I AE PR R S B VS 1

KIS
Bruker AVANCE III 500 ZY #% #4 3% 3§ 1% . Bruker
maxis HD 8 AT 1] [A] it 5% (48 [ A1 & o A 7)); S8 80
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S LC52 2 15y e i) 2% A i A (RS 8 B L 1R
A PR A #1); Thermo EVO300 %8 #h 43 )6 06 B it (3£
Thermo Scientific 2y @) A1 48 4k I 4% ; Autopol IV &=
H AN A (36 E &8 A A]); N-1001 B e 28 KA
A-1000S LK S s WL N-1111 BUA KRR 3 E (-
R AR AR AR, HAE R (B —EER
AL AT PR A 7]); YMC-Pack ODS-A {4 i (250 mm x
20 mm, 5 pm) F1 C,, ODS (50 um) (H A YMC A | 2
F]); # 8 i 37 k| Sephadex LH-20 (GE Healthcare /A
#]); Toyopearl HW-40C ( H X TOSOH 2 #); MCI gel
CHP-20. K FL# Jlg Diaion HP-20 (H 4% =354k 2 A 7)),
2 OISR GF 254 A (BB RERS (100~200 H, 200~
300 H, 5 8 T ), B (e al, REEDY AR
gL i A IR A ), O (B, 56 E R A R A
7]); BT A Hopth o A 2R A R E A T
PR A 7] B R T B0z A 2 R BR A =) A2 7

LZE 8T 2019 4F 9 A RAE T B 4 Talk B, 4822
Wit 2 1 BH 204 45 8 D Ll 2 B R L2 TR A A 1L 2R
(Cornus officinalis) W R W, Y br 4 (No.20190903)
TRAE T B R 25 K22 R 240 22 5 00 5
1 RS

1 2 B 5 R I 100.0 kg, 10 5 S /K&
PRI, BEIR 2 he G IFHREUR, 80 W 46 5 19 3
MIEESS kg, BREBHEEESTKEMRE, &
D101 K AL BB B, 4 I 7K H195% 0T i3k AT I e,
95% B B R 22 98 R R J A5 92 B 21.7 kg, Hli& &
KIS BUE , WVR P A Tk | 28R 2186 1E T R AR E, [E1i
W13 B0 A MBS AL 1.5 g 4R LB #1472 99.3 g+ IF
TEEEAL 4.15 kg FI/KEBAL 17.4 kg

2 ZEEHBAL (99.3 g) 42 Diaion HP-20 F: 43 55, 1K
KA IK20% £ 40% £ 60% G BEFN 95% . g i3t
A0 BE e 0, BN B0 B W I 4 AN FEAR AR, TLC AR IE &
FEH R 3 43 3] 5 AN 4145 Fr.1~Fr.5. Fr.3 (19.6 g) &
Sephadex LH-20 &/ 143 55, I A 20% HEE L 50% H
PN 100% FF 3R AT 86 B2 e e, 49 21 5 AN 4H 49 Fr.3-1~
Fr.3-5. Fr.3-2 (460.0 mg) £&2F-i £ 24 S oo (i 2 25
(22% MeOH, 3 mL-min™) 13 #|4b 59 9 (¢, = 16.3 min,
10.1 mg). Fr.3-3 (860.2 mg) £} il % 784 v 2O AH € 1
7385 (15% MeCN, 3 mLmin™) 15 2{L 543 (£, = 23.3 min,
79.7 mg). Fr.3-1 (16.0 g) &R A ARt &, LA
TR (31101 1) b6 FE B 43 2 6 AN 4H 4y, R’
Fr.3-1-1 ~Fr.3-1-6. Fr.3-1-4 (105.2 mg) £ i % &
AR €3 73 B (14% MeCN, 3 mL-min™) 15 24k &4
6 (t, = 15.3 min, 5.8 mg). Fr.2 (13.26 g) £ Sephadex
LH-20 ¥ 3% 73 &5, K X H 20% H B L 50% B A

100% H e M, 43 21 5 A4 7 Fr.2-1~Fr.2-5. Fr.2-3
(80.0 mg) £ il & B = AW AH B B3 (1%
MeOH, 3 mL'min™) f321LAH7 (¢, = 11.0 min, 7.0 mg).

1E T 5 3 57 22 Diaion HP-20 F: 43 B9, 4K & B K
20% . F5 40% L BE T0% £ TN 95% £ 5 46 B e it
BEANBR EE G ML 4 AR, 19310 5 N4 48, BEA1~AS.
A2 (201.0 g) & MCI gel #: (3% 43 B, AR K FH 7K . 20% H
i . 40% FF I L 60% FF I A1 100% 0047166 B2 e e, 75
F 5, B A2-1~A2-5, A2-3 (20.1 g) &RER A
B, UL AR b HEE (500 1—501) BEEE R, 15 5
SANHSY, B A2-3-1~A2-3-5. A2-3-1 LB (it /)
B, DA S b - B (405 150 1) BEEE VL, 53] 9 A
45y, Bl A2-3-1-1~A2-3-1-9., A2-3-1-3 (200.6 mg) &
2 ] £ 2 1 ORURH U 43 B (18% MeOH, 3 mL-min™)
BEALEL (¢, = 629 min, 2.1 mg). A2-3-1-4
(370.2 mg) & F- il £ T v ROHRAH 3% 3 25 (13% MeCN,
3 mL-min") 15 FL &9 2 (¢, = 40.1 min, 2.8 mg) F{b
HW13 (1, = 26.1 min, 7.9 mg). A2-3-1-2 (130.5 mg) &
2 1) 2% AU = O €A 43 5 (42% MeOH, 3 mL-min™)
BEMEE P10 (¢, = 11.5 min, 4.8 mg). A2-3-3 (5.4 g)
SRR AR, LS - EE (200 1—-101) B
FEH M, £33 9 AN 4y, B A2-3-3-1~A2-3-3-9, A2-3-
3-5(320.3 mg) £ Y- il £ AL OB A 00 2 B (38%
MeOH, 3 mL-min") 73 2| 1t & % 11 (¢, = 24.1 min,
2.6 mg). A2-4 (15.5 g) & HE e A 03 (200~300 H)
3B, DA AU - W (300 1—1:01) KR EE BERG, 75 5
6 Ny, B A2-4-1~A2-4-6. A2-4-1 (300.8 mg) 4
1l 2% 70w UM €3 3 55 (30% MeOH, 3 mL-min™) 75
FILAWS (1, = 28.9 min, 1.6 mg). A2-4-4 (40.1 g) &
Toyopearl HW-40C #F €43 73 &5, 4K I FH 40% H1EE L 60%
FHBE RN 80% HY I 1EAT #h B2 B i, 43 21 9 420 73, Bl A2-
4-4-1~A2-4-4-9, A2-4-4-6 (500.0 mg) 2 -l £ T
RO BB 2> B (26% MeOH, 3 mL-min™) 3 #1L &4
8 (t, = 34.4 min, 4.9 mg). A2-1 (45.1 g) 4 MCI gel #,
IR 7K 10% HEE L 20% 1 E 30% I < 40% FF I
50% H I« 60% H B 70% FHEE . 80% H B A1 100% H i
HEAT B BB BE, 15 3] S A4 4, B A2-1-1~A2-1-5.
A2-1-3 (15.7 g) ST AT €1 43 B9, DL &0 e - H i
(121181 1) BREEVEML, /525 /N5 A2-1-3-1~A2-1-
3-5. A2-1-3-3 (60.8 mg) £ - il & R i 50 A
4 B (12% MeCN, 3 mL-min") 5 2tk 5% 4 (¢, =
30.2 min, 6.2 mg). A2-1-4 (8.6 g) & HE R E: (il /) 5,
DL S - (40120 1) BE BE B i, 18310 7 4.
5y, B A2-1-4-1~A2-1-4-7. A2-1-4-5 (95.8 mg) 4 3
i) 2% 28 vy R AH E 1S 43 25 (38% MeOH, 3 mL-min™") 5
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LAY 12 (¢, = 42.9 min, 5.7 mg)- 14 (¢, = 26.5 min,
7.9 mg) 115 (¢, = 21.2 min, 4.6 mg).
2 HWEE

a1 TLEEIRY), 5% T I, HR-ESI-MS
m/z: 485.179 8 [M+Na]" (C,,H,,0,Na, Calcd. 485.178 2);
IRv,_ :3398.1622cm’; [a],” —48 (c 0.03, MeOH); UV
(MeOH) /. (loge): 200 (4.47).228 (3.92).286 (3.51) nm;
CD (MeOH) Ae: 221 (+0.60).235 (-6.33).285 (+0.27)
nm; 'H NMR (CD,0D, 500 MHz) 1 °C NMR (CD,OD,

125 MHz) ¥4 3% 1.
a2 BETLERMA, 5ET HEE,; HR-

ESI-MS m/z: 203.031 7 [M+Na] * (C,H,O,Na, Calcd.
203.031 5); '"H NMR (CD,0D, 500 MHz) 6, 7.52 (1H,
d, J=15.9 Hz, H-7), 7.03 (1H, d, J = 1.7 Hz, H-2), 6.94
(1H, dd, J = 8.2, 1.7 Hz, H-6), 6.77 (1H, d, J = 8.2 Hz,
H-5), 6.22 (1H, d, J = 15.9 Hz, H-8); "C NMR (CD,OD,
125 MHz) J,. 127.9 (C-1), 116.0 (C-2), 146.7 (C-3), 149.4
(C-4), 116.1 (C-5), 122.8 (C-6), 146.8 (C-7), 116.5 (C-8).
CA_EHds 55 Skl AT X L, 1 A ) S TR R

wEM3I wETLERHAR, 5% T HEE,; HR-
ESI-MS m/z: 187.036 9 [M+Na] * (C,H,0,Na, Calcd.
187.036 6); '"H NMR (CD,0D, 500 MHz) 6,, 7.48 (2H, d,
J=8.6 Hz, H-2,6'), 7.72 (1H, d, J = 15.9 Hz, H-3), 6.82
(2H, d, J = 8.6 Hz, H-3',5"), 6.41 (1H, d, J = 15.9 Hz,
H-2); "C NMR (CD,0D, 125 MHz) d. 168.1 (C-1), 114.3
(C-2), 147.7 (C-3), 127.1 (C-1"), 131.3 (C-2',6"), 116.8
(C-3',5"), 161.5 (C-4"). VL b %45 5 TR 347 % B,
WE WA YRR X I R

twEma s LERMAR, 5T HEE, HR-
ESI-MS m/z: 201.016 3 [M+Na] * (C,H,O,Na, Calcd.
201.015 8); '"H NMR (CD,0D, 500 MHz) 6,, 7.78 (1H, d,
J=9.4 Hz, H-4), 6.94 (1H, s, H-5), 6.75 (1H, s, H-8), 6.18
(1H, d, J = 9.4 Hz, H-3); "C NMR (CD,OD, 125 MHz)
J. 164.3 (C-2), 112.8 (C-3), 146.1 (C-4), 112.5 (C-4a),
113.0 (C-5), 144.6 (C-6), 152.0 (C-7), 103.6 (C-8), 150.5
(C-8a). VL I #d 5 STk 147 0] L, 1 8 A& W)
N S R

wEms BELERRmAK, 5% T Wi, HR-
ESI-MS m/z: 215.031 9 [M+Na] " (C,,H,O,Na, Calcd.
215.031 5); '"H NMR (CD,0OD, 500 MHz) §,,7.87 (1H, d,
J=9.4Hz, H-4),7.12 (1H, s, H-5), 6.78 (1H, s, H-8), 6.21
(1H, d, J = 9.4 Hz, H-3), 3.91 (3H, s, 7-OCH,); "C NMR
(CD,0OD, 125 MHz) 6, 164.1 (C-2), 112.6 (C-3), 147.1
(C-4), 112.5 (C-4a), 110.0 (C-5), 151.4 (C-6), 146.1 (C-
7), 103.9 (C-8), 153.0 (C-8a), 56.8 (7-OCH,). LA L% #s

5 SCHERUTHEAT XS B, W e A N AR E R

wEme HELERMAK, 5% T HEE, HR-
ESI-MS m/z: 293.100 7 [M+Na] " (C,,H,,O,Na, Calcd.
293.099 6); '"H NMR (CD,OD, 500 MHz) 6,, 7.42 (2H, d,
J=17.3Hz, H-2, 6), 7.33 (2H, t, J= 7.3 Hz, H-3, 5), 7.27
(1H, t, J = 7.3 Hz, H-4), 4.93 (1H, d, J =11.8 Hz, H-7a),
4.67 (1H, d, J = 11.8 Hz, H-7b), 435 (1H, d, J = 7.7 Hz,
H-1'), 3.89 (1H, dd, J = 12.0, 2.1 Hz, H-6'a), 3.69 (1H,
dd, J=12.0, 5.6 Hz, H-6'b), 3.23~3.36 (4H, m, H-2"-5");
“C NMR (CD,0D, 125 MHz) §,. 139.1 (C-1), 129.2 (C-
2,6), 129.3 (C-3,5), 128.7 (C-4), 103.3 (C-1"), 75.2 (C-
2'), 78.1 (C-3"), 71.7 (C-4"), 78.0 (C-5"), 62.8 (C-6"), 71.7
(C-7)o LA -HUH 5 SCiRU gk AT %t b, W E iZE& R
benzyl-7-O-f-D-glucopyranoside

EMT REETERR K, 53T H I, HR-
ESI-MS m/z: 325.090 7 [M+Na] " (C,;H,,O,Na, Calcd.
325.089 4); 'H NMR (CD,0D, 500 MHz) 6, 6.80 (1H,
d, J=2.4 Hz, H-2), 6.69 (1H, d, J = 8.6 Hz, H-6), 6.60
(1H, dd, J = 8.6, 2.4 Hz, H-5), 4.74 (1H, d, J = 7.2 Hz,
H-1'),3.90 (1H, d, J = 11.8 Hz, H-6a), 3.83 (3H, s, H-7),
3.68 (1H, dd, J = 11.8, 5.6 Hz, H-6'b), 3.33~3.45 (4H,
m, H-2'-5"); "C NMR (CD,OD, 125 MHz) 6. 142.9 (C-
1), 149.3 (C-2), 103.8 (C-3), 152.9 (C-4), 110.0 (C-5),
116.0 (C-6), 103.8 (C-1"), 75.0 (C-2"), 78.1 (C-3"), 71.6
(C-4"), 78.2 (C-5"), 62.6 (C-6"), 56.4 (C-7). VA ¥z 5
SCHRRUHEAT XL, W A SN E TR

&8 ABTLERMAK, 5T H i, HR-
ESI-MS m/z: 415.101 2 [M+Na] " (C,,H,;O,Na, Calcd.
415.099 6); '"H NMR (CD,0D, 500 MHz) 6,, 7.90 (2H,
d, J=8.7 Hz, H-2",6"), 6.93 (2H, d, J = 8.9 Hz, H-2',6'),
6.84 (2H, d, J = 8.8 Hz, H-3",5"), 6.60 (2H, d, J = 8.9 Hz,
H-3',5"),4.74 (1H, d, J= 7.4 Hz, H-1), 4.67 (1H, dd, J =
11.7, 2.1 Hz, H-6a), 435 (1H, dd, J = 11.7, 7.5 Hz, H-
6b), 3.39~3.72 (4H, m, H-2"-5'); "C NMR (CD,OD,
125 MHz) d. 103.7 (C-1), 75.0 (C-2), 78.0 (C-3), 72.1
(C-4),75.5(C-5), 65.1 (C-6), 122.2 (C-1"), 116.2 (C-3',5"),
132.9 (C-2', 6'), 163.6 (C-4"), 167.9 (C-7"), 153.9 (C-1"),
116.6 (C-2",6"), 119.6 (C-3",5"), 152.3 (C-4"). DL L%
P 5 SCHRP 147 X0 LG, B % 4L & PN 6-0-(4-hy-
droxybenzoyl) arbutin.

a9 tREEIRY), 5% T Wi, HR-ESI-MS
m/z: 281.042 9 [M+Na]" (C,,H,,O,Na, Calcd. 281.042 6);
'H NMR (CD,0D, 500 MHz) 6,, 9.69 (1H, s, H-10), 7.31
(1H, s, H-4), 7.30 (1H, s, H-6), 6.91 (1H, d, J = 7.7 Hz,
H-7), 6.85 (1H, s, H-2"), 6.74 (2H, s, H-5',6"), 5.21 (1H, s,
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H-2); "C NMR (CD,OD, 125 MHz) 6. 104.8 (C-2), 114.8
(C-4), 130.8 (C-5), 126.4 (C-6), 116.2 (C-7), 147.2 (C-
8), 153.7 (C-9), 193.1 (C-10), 146.7 (C-1"), 115.4 (C-2"),
146.1 (C-3"), 131.1 (C-4"), 115.8 (C-5"), 119.4 (C-6"). Lk
B SRR AT X B, B e Z A B N 2-(34 -
PR HL)-1,3-TAMUIR-5-1

&m0 HETERKR KR, 5% T HEE, HR-
ESI-MS m/z: 543.185 5 [M+Na] " (C,H,,0, Na, Calcd.
543.183 7); 'H NMR (CD,0D, 500 MHz) 6,, 7.14 (1H,
d, J = 8.5 Hz, H-5), 7.03 (1H, s, H-2), 6.95 (1H, d, J =
1.1 Hz, H-2'), 6.92 (1H, dd, J = 8.5, 1.7 Hz, H-6), 6.81
(1H, dd, J = 8.1, 1.1 Hz, H-6'), 6.76 (1H, d, J = 8.1 Hz,
H-5"), 4.84 (1H, br s, H-1"), 4.76 (1H, d, J = 3.3 Hz, H-
7), 4.71 (1H, d, J = 3.9 Hz, H-7'), 4.25 (2H, m, H-9a,
9'a), 3.87 (3H, s, 3-OCH,), 3.86 (3H, s, 3'-OCH,), 3.39
(2H, m, H-9b,9'b), 3.14 (2H, br s, H-8,8'), 3.14~4.27
(6H, m, H-2"-6"); "C NMR (CD,OD, 125 MHz) ¢, 137.4
(C-1), 111.6 (C-2), 147.5 (C-3), 151.0 (C-4), 118.0 (C-5),
120.1 (C-6), 87.5 (C-7), 55.5 (C-8), 72.7 (C-9), 133.8 (C-
1), 111.0 (C-2"), 147.3 (C-3"), 149.1 (C-4), 116.1 (C-5"),
119.8 (C-6'), 87.1 (C-7"), 55.4 (C-8'), 72.7 (C-9'), 102.8
(C-1"), 74.9 (C-2"), 77.8 (C-3"), 71.3 (C-4"), 78.2 (C-
5"), 62.5 (C-6"), 56.7 (3-OCH,), 56.4 (3'-OCH,). L\ I
s 5 SR AT X L, B e A BN ()R IR -
4-O-p-D-E IR ] 2 A

a1 FOERRY), 5% T W EE, HR-ESI-MS
m/z: 545.199 8 [M+Na]" (C, H,,0, Na, Calcd. 545.199 3);
'H NMR (CD,OD, 500 MHz) §,, 7.00 (1H, d, J = 1.6 Hz,
H-2), 6.87 (1H, dd, J = 8.1, 1.6 Hz, H-6), 6.77 (1H, br s,
H-2'),6.76 (1H, d, J= 8.1 Hz, H-5), 6.72 (1H, br s, H-6"),
5.60 (1H, d, J = 6.2 Hz, H-7), 4.35 (1H, d, J = 7.8 Hz, H-
1"), 4.21 (1H, dd, J = 9.6, 5.5 Hz, H-9a), 3.85 (3H, s, 3'-
OCH,), 3.82 (3H, s, 3-OCH,), 3.76 (1H, m, H-8), 3.76
(1H, m, H-9b), 3.67 (1H, m, H-6"a), 3.62 (1H, m, H-
6"b), 3.51 (2H, t, J = 6.5 Hz, H-9"), 3.36 (1H, m, H-5"),
3.28 (1H, m, H-3"), 3.27 (1H, m, H-4"), 3.23 (1H, m, H-
2"), 2.62 (2H, t, J = 7.6 Hz, H-7"), 1.81 (2H, m, H-8");
“C NMR (CD,OD, 125 MHz) 6, 134.8 (C-1), 110.7 (C-
2), 149.0 (C-3), 147.5 (C-4), 116.1 (C-5), 119.7 (C-6),
89.0 (C-7), 53.3 (C-8), 72.5 (C-9), 136.9 (C-1"), 118.2
(C-2"), 145.2 (C-3"), 147.4 (C-4"), 129.6 (C-5"), 114.2 (C-
6'), 32.9 (C-7"), 35.8 (C-8"), 62.2 (C-9"), 104.7 (C-1"),
75.2 (C-2"), 78.3 (C-3"), 71.6 (C-4"), 78.1 (C-5"), 62.8
(C-6"), 56.7 (3-OCH,), 56.4 (3'-OCH,). LA %47 5 ¢
BRCIVHEAT XF LG, o SN (TS,8R)- A LA

O A 1% -9-O-B-D- ALk Wi i 26 B 1

a1z EaERRY), 5% T HlE, HR-ESI-MS
m/z: 545.199 5 [M+Na]" (C,H,,0, Na, Calcd. 545.199 3);
'H NMR (DMSO-d,, 500 MHz) 4, 6.90 (1H, br s, H-2),
6.76 (2H, br s, H-5, 6), 6.71 (2H, s, H-2', 6"), 5.40 (1H,
d, J= 6.8 Hz, H-7), 4.11 (1H, d, J = 7.8 Hz, H-1"), 3.78
(1H, m, H-9'a), 3.76 (3H, s, 3-OCH,), 3.74 (3H, s, 3-
OCH,), 3.68 (1H, m, H-9a), 3.60 (1H, m, H-9b), 3.60
(1H, m, H-6"a), 3.44 (1H, m, H-6"b), 3.42 (1H, m, H-8),
3.41 (1H, m, H-9'b), 3.13 (1H, m, H-4"), 3.06 (2H, m, H-
3",5"),2.96 (1H, m, H-2"), 2.58 (2H, dd, J = 8.8, 6.5 Hz,
H-7"), 1.79 (2H, m, H-8"); "C NMR (DMSO-d,, 125 MHz)
Je 132.6 (C-1), 110.3 (C-2), 147.5 (C-3), 146.3 (C-4),
115.3 (C-5), 118.5 (C-6), 86.9 (C-7), 53.3 (C-8), 63.0 (C-
9), 134.7 (C-1"), 112.5 (C-2"), 143.4 (C-3"), 145.6 (C-4"),
129.1 (C-5"), 116.6 (C-6"), 31.4 (C-7"), 31.5 (C-8"), 68.0
(C-9"), 103.0 (C-1"), 73.5 (C-2"), 76.9 (C-3"), 70.1 (C-
4", 76.8 (C-5"), 61.1 (C-6"), 55.6 (3-OCH,), 55.7 (3'-
OCH,). DA - #dE 55 STk 47 x5 b, #08 &% & )
N (7S,8R)- — A F A AN WA B -9"-0- B-D- Wik W i A
[ RE

tEMm13 BmELERH K, 5% T HEE, HR-
ESI-MS m/z: 443.167 8 [M+Na] " (C,,H,,O,Na, Calcd.
443.167 6); '"H NMR (CD,0OD, 500 MHz) §,, 6.58 (1H, s,
H-2), 6.38 (2H, s, H-2',6'), 4.31 (1H, d, J = 5.6 Hz, H-
7', 3.86 (3H, s, 3-OCH,), 3.74 (6H, s, 3',5'-OCH,), 3.59
(1H, m, H-9a), 3.47~3.51 (3H, m, H-9b, H-9'), 3.38
(3H, s, 5-OCH,), 2.70 (1H, m, H-7a), 2.57 (1H, m, H-
7b), 1.97 (1H, m, H-8'), 1.63 (1H, m, H-8); °C NMR
(CD,0D, 125 MHz) d. 130.2 (C-1), 126.2 (C-2), 148.6
(C-3), 138.9 (C-4), 147.7 (C-5), 107.8 (C-6), 33.6 (C-7),
40.9 (C-8), 66.8 (C-9), 139.3 (C-1"), 106.8 (C-2',6"),
149.0 (C-3',5"), 134.5 (C-4"), 42.3 (C-7"), 64.1 (C-9"),
60.1 (5-OCH,), 56.7 (3-OCH,), 56.6 (3',5'-OCH,). LA LI
Bl 5 SCHRPYEEAT X L, B A SN (4)- R BR
W AR -

tEY14  EEERRY), 5% T H I, HR-ESI-MS
m/z: 545.199 3 [M+Na]" (C,H,,0, Na, Calcd. 545.199 3);
'H NMR (DMSO-d,, 500 MHz) §, 6.68 (1H, d, /= 8.0 Hz,
H-5"), 6.64 (1H, d, J = 1.8 Hz, H-2"), 6.61 (1H, s, H-5),
6.51 (1H, dd, J = 8.0, 1.8 Hz, H-6"), 6.10 (1H, s, H-2),
3.95 (1H, d, J = 7.8 Hz, H-1"), 3.72 (1H, s, H-7"), 3.71
(3H, s, 3'-OCH,), 3.70 (3H, s, 4-OCH,), 3.60 (1H, m, H-
9a), 3.57 (1H, m, H-9b), 3.53 (2H, m, H-9'), 3.47 (2H, m,
H-6"), 3.08 (2H, m, H-3",4"), 2.94 (2H, m, H-2",5"), 2.74
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(1H, m, H-7a), 2.64 (1H, m, H-7b), 1.83 (1H, m, H-8"),
1.83 (1H, m, H-8); "C NMR (DMSO-d,, 125 MHz) 4.
132.2 (C-1), 116.3 (C-2), 144.7 (C-3), 145.6 (C-4), 113.2
(C-5), 127.3 (C-6), 32.2 (C-7), 43.6 (C-8), 68.7 (C-9),
137.0 (C-1"), 111.8 (C-2"), 147.3 (C-3"), 144.1 (C-4"),
115.3 (C-5"), 121.6 (C-6"), 46.2 (C-7"), 38.8 (C-8"), 60.8
(C-9), 102.8 (C-1"), 73.5 (C-2"), 76.8 (C-3",5"), 69.9
(C-4"), 63.3 (C-6"), 55.7 (4-OCH,), 55.5 (3'-OCH,). LA
b HE S SRR AT X L, B A AN ()- 2T
H- B I I -9- O-8-D-FH W ] 26 W 7

a5 EEERY), 5% T FEE, HR-ESI-MS
m/z: 545.200 4 [M+Na]" (C,H,,0, Na, Calcd. 545.199 3);
'H NMR (DMSO-d,, 500 MHz) d,, 6.80 (1H, d, /= 1.7 Hz,
H-2'), 6.68 (1H, d, J = 8.1 Hz, H-5"), 6.50 (1H, dd, J =
8.1, 1.7 Hz, H-6"), 6.60 (1H, s, H-2), 6.07 (1H, s, H-5),
4.02 (1H, d, J = 10.7 Hz, H-7), 3.95 (1H, d, J = 7.8 Hz,
H-1"), 3.90 (1H, dd, J = 9.8, 2.1 Hz, H-9a), 3.72 (3H, s,
3-OCH,), 3.70 (3H, s, 3-OCH,), 3.64 (1H, d, J = 2.0 Hz,
H-9'a), 3.60 (1H, dd, J = 10.6, 2.9 Hz, H-9b), 3.47 (2H,
m, H-6"), 3.14 (1H, m, H-9'b), 2.97~3.04 (4H, m, H-2"-
5"), 2.72 (2H, d, J = 7.9 Hz, H-7), 1.91 (1H, m, H-8),
1.71 (1H, m, H-8'); "C NMR (DMSO-d,, 125 MHz) 6.
136.9 (C-1"), 113.9 (C-2"), 147.2 (C-3"), 144.1 (C-4"),
115.5 (C-5"), 121.1 (C-6"), 45.5 (C-7"), 44.1 (C-8'), 67.6
(C-9), 127.1 (C-1), 111.9 (C-2), 145.5 (C-3), 144.5 (C-
4), 116.3 (C-5), 132.7 (C-6), 32.5 (C-7), 37.5 (C-8), 62.8
(C-9), 104.1 (C-1"), 73.5 (C-2"), 76.7 (C-3"), 70.1 (C-
4"), 76.8 (C-5"), 61.1 (C-6"), 55.6 (3'-OCH,), 55.5 (3-
OCH,). &4 SCRRPOEHE 6f bL, 2 AL & W08 5+ 1%
IH- b6 i I -9"-O-B-D- ML W 48] 267 B 7
3 B/RREBRAE R M SLIE
31 KEMI~15REBEZE HEWI~I15ERBEFE
PA A5 DMSO ¥ 3 B fill B 29 10 mmol- L BER, 15
F 0.25 pum 35 AL 8 B AT i B BR B, 2 )5 A A
1640 55 35 H AL M 1~15 7 9 1 mmol L. i F
Be il 4 () A6 B 350 TR T 20 °COKAR TR AT -
32 PCI24HBEEH PCI1240fiff FH &4 10% FBS
1640 75 773 (B HHE R BEF R N100kU-LY), &
37 °C5% CO, PRI EE FRFAHH RE %, R IR R
— IR A KB AHE K, 5 5 57, 1 mL
I Tl VS A D, N2 L 375 5 9 Yk 2% 1B e 8 R AR AR
33 MTTZERMEEI 1~155F A, iFF PCI2 A
BEIR A RIS M K B AR K 1 PC 12 200 i DA 4 il %5
JEh 4% 10" mL " R0 F 96 FLAK 1, AL 100 pL, B4 %
BHo6oMNEIL, BT 37°C.5% CO, I H G5 7248 15 5% .

K24 h 5, 47 N = A4 (control). 1 T 2H (model,
APBys s, 20 umol- L) FIZ5 2520 (1~15, 10 pmol-L™), 4%
7R 24 h)a, BFFLIIN 20 uL MTT 3 (5 mg-mL™)
i H 4 ho 32 MTT 5 & FLINA 150 uL DMSO, & %
10 min {8 58 4V i, FFA0 FH BEAR{XAE 490 nm P KR
D5 S FLIBOG BEE (4), EE 3K, iHE IS 77 .
4 BRIKER

A1 (1.0 mg) 1A 2.5 mL 2 mol-L"' HCI-H,0
H1, 80 °C N IN#4 3 h, R BIIR AP I N EtOAc 221 3
R, B3 mL. AR E %A R IR A K E, Wdi i 72
W SN H,O M B, S A5 B h R Y . TR WA
T 3% MeOH (1.5 mL), AT & 80 A @il 23 4. &
W i 4 (CHIRALPAK AD-H, 250 mm X
4.6 mm, 5 um), WA (IE 2 %E: oK L EE = 821 18;
0.5 mL-min™), 78 & )6 HUSS R I 2% 25 2F (EEF% 5 R R
75 °C; AR E 771 20.0 psi; FEilR: 30 °C)o A B LR
B I 18]y D-7 %5 4 (21.413, 22.554 min) 1 L-7 % K
(22.099, 23.648 min). ik bl AR AEE AL A P 1
PR P LR B B T A 5 AR PR 2

fEE T BB R EWN DB e E T, o
SR AT P IR B B R 5 U BORE ¥ 1 R AT I A% SR B
JE VB R B BRAR A5 M) SR R R AR ST 4y B8 RO 45 4
FETRAL | — B A AN S 56 TR B 1 e L 4E T TR B O
B BT AH AR A A8 2 48 e B AL T A= £ 5% SR Wit A
B 5 TAE.

FIE MR PG 1E# 2 AR R 2 R .
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