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S R P TR I A € e R o K AT € il S AT A B alidh, R ALV T S B o T AT S e, R MTT 354 K1
RTAEIREAT N B SGC-7901 A ARAN R MBIE s . SR MNP BIEh B8 2] 16 MuaH, 5% 5E B
B (DL BT (20, 3-0-FKPBHAKB T (3). 4-0-FKFBIK T (4). Kt (5. Fr BT (6). poliothrysin benzoate
(T AR (8). KHER (9). tremulacinol (10). 6'-O-K FEEE K H-7- KM EEE (11D /KHEE (12). salicortin (13D,
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Chemical constituents from fallen leaves of Populus alba x P. berolinensis

WANG Jin-lan, SUN Da-peng, LV Wei-qiang, LI Jun, ZHAO Ming, ZHANG Shu-jun
Institute of Chemistry and Chemistry Engineering, Qiqihar University, Qigihar 161006, China

Abstract: Objective To study the chemical constituents from the fallen leaves of Populus alba x P. berolinensis and the inhibitory
activity of salicin derivatives against SGC-7901 cell. Methods The chemical constituents were isolated and purified on the basis of silica
gel column chromatography and HPLC. The structural elucidation was performed according to the physicochemical properties and
spectroscopic analysis. The inhibitory activity of salicin derivatives on human gastric carcinoma cells SGC-7901 in vitro proliferation was
determined by MTT method. Results Sixteen compounds were isolated and identified as tremuloidin (1), populin (2), chaenomeloidin
(3), 4'-O-benzoylsalicin (4), salicin (5), tremulacin (6), poliothrysin benzoate (7), catechol (8), benzoic acid (9), tremulacinol (10),
6'-O-benzoylsalicin-7-salicylate (11), salicylol (12), salicortin (13), 7-O-acetyl-3'-O-benzoylsalicin (14), 7-O-acetyl-4'-O-benzoylsalicin
(15), and 6’-O-acetyl-2'-O-benzoylsalicin (16), respectively. The inhibitory activity of compounds 7 and 11—13 on the in vitro
proliferation of SGC-7901 cell was indicated by MTT and ICsy values were 71.0, 122.5, 212.7, and 257.8 pumol/L. Conclusion
Compounds 4, 7, 10, 11, 14—16 are isolated from this plant for the first time. Compound 7 shows the inhibitory activity against SGC-7901
in vitro proliferation.
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BHTHETE, 4y 8438 16 AMEEY, 25l el
iz 1F (tremuloidin, 1) F# 1 (populin, 2). 3'-O-
KR RE KA1 (chaenomeloidin, 3). 4'-0-7K FE L
KK 1F (4'-O-benzoylsalicin, 4). /KT (salicin,
5). ¥ M1 (tremulacin, 6)+ poliothrysin benzoate
(7). ABZK Wy (catechol, 8). 2K HIR (benzoic acid,
9). tremulacinol (10). 6-O-7K FEELK A% -7-7K
MRS (6'-O-benzoylsalicin-7-salicylate, 11). 7K#%
fi (salicylol, 12). salicortin (13). 7-O- LB #k-3"-O-
KW SE KM (7-O-acetyl-3'-O-benzoylsalicin ,
14). 7-0- LBE-4"-O- K AL K 1 (7-O-acetyl-
4'-O-benzoylsalicin, 15). 6'-0-Z3E-2"-0-28 F
FKMEF (6'-O-acetyl-2'-O-benzoylsalicin, 16). 1L
LAY 4. 7. 104 11, 14~16 Jy XN Zka T
SrEARRE] A MTT 07K B AR A 1 25 4k
HYIAT N B IS4 SGC-7901 &N HE [ F %
PESEE, S5 RERWIKE LA RREEE WA T,
RS S B 2Rk & ) 2 P I e 1 0 N
SGC-7901 4 ffd A SN BEA ARG P AT RO R o

1 #RI5NEE

X—6 SAe sl E A (bR R A A PR A
A]); Magna FTIR—750 %Y B AR 4 21 Ah Sl ik A%
(& Nicolet Aw]); FEAERISLA KA A,
WFH—204B UK A0 H66 it Bruker AM—400
RS CAIRBOEA; R EETE R AW Autopol V A
AL i BOBAR (3% 4% . Hitachi L—7100 %2,
Hitachi L—3350 7R 247 6K #%, GL Scirnces Inc.
Inertsil PREP-ODS ® 10 mm X 250 mm ANZEANFE; £
R (200~300 H, &L,
AR (AT ),

Webgvg i, 2010 4F 11 H 12 HREE T
IRRFRL I, AT T8 IR KU R 2 e i
¥ Populus alba x P. berolinensis L., tA (PB-
20101112) Wk T~ 55 FF M /R K RIR T 97 %

2 REFSE

TR PR 2.0 ke, TN 12 L KED, 12
i 1.0 h, A=Y, TR 3R AIHKER
4 %8 500 mL ZeAy, BEKHISR L6 1.0 L A0,
I3 K, BIFEEIR O R Aa 13 I TR L6 2 TLY)
54.1 go BHR ZBEAIUS K2R HIIE TEE 1.0 L
W, L3R, BIFIE T BEZRASIE T BEA )
120.9 g. B2 LBEARHUY) 54.1 g 42 UAERCFE (A% |
il % HPLC %57 B#dtE, &1 (54.0 mg).

2 (09g). 3 (33g). 5(09¢g). 6 (151 mg). 7
(749 mg). 8 (6.9 g). 9 (28.1 mg). 10 (16.9 mg).
11 (32.4 mg). 12 (32.5 mg). 13 (68.8 mg). 14
(50.6 mg). IETREAEY) 20.0 ¢ &2 IRIERIE
i, Pl HPLC 4570 R, 34ead 4 (324
mg). 5 (3.6g). 15 (30.0 mg). 16 (24.1 mg).
3 HmETE

& 1. Ak (EtOAc), mp 199.2~
201.5 °C; IRvher (cm '): 3 414 (-OH), 1 717 (C = 0);
[0]J+16° (¢ 1.25, MeOH); UV AN (nmy): 234, 270,
"H-NMR (400 MHz, DMSO-d;) d: 7.97 (2H, d, J = 8.0
Hz, H-2", 6"), 7.65 (1H, t, J = 8.0 Hz, H-4"), 7.52
(2H, t, J = 8.0 Hz, H-3", 5"), 7.31 (1H, d, J = 7.4 Hz,
H-3), 7.17 (1H, t, J = 7.4 Hz, H-5), 7.08 (1H, d, J =
7.4 Hz, H-6), 6.98 (1H, t, J = 7.42 Hz, H-4), 5.49 (1H,
d,J=5.7 Hz, 3-OH), 5.34 (1H, d, J = 5.5 Hz, 4'-OH),
5.25 (1H, d, J = 7.6 Hz, H-1"), 5.06 (1H, dd, J = 9.5,
8.1 Hz, H-2'), 4.88 (1H, t, J = 5.7 Hz, 7-OH), 4.71
(1H, t, J= 5.3 Hz, 6'-OH), 4.37 (1H, dd, J = 15.1, 5.7
Hz, H-7a), 4.10 (1H, dd, J = 15.1, 5.7 Hz, H-7b),
3.80~3.30 (5H, m, H-3'~6"); “C-NMR (100 MHz,
DMSO-dg) 6: 165.5 (C-7"), 153.8 (C-1), 133.8 (C-4"),
131.6 (C-2), 130.3 (C-1"), 129.7 (C-2", 6"), 129.2
(C-3",5"), 127.8 (C-5), 126.8 (C-3), 122.4 (C-4), 114.4
(C-6), 98.7 (C-1"), 77.7 (C-5'), 74.7 (C-2'), 74.3 (C-3),
70.4 (C-4"), 61.0 (C-6"), 58.7 (C-7). LA_F-%¥is 5 SC kiR
B, WA 1 BT

& 2. 5 (EtOAC), mp 218.5~220.0
‘C; IRvEY (cm™'): 3406 (-OH); 1720 (C=0); [a]y
~28.0° (¢ 1.25, MeOH); UV AN (nm): 232, 274, 'H-
NMR (400 MHz, DMSO-d¢) &: 7.99 (2H, brd, J = 8.0
Hz, H-2", 6"), 7.68 (1H, t, J = 8.0 Hz, H-4"), 7.56 (2H,
t, J = 8.0 Hz, H-3", 5"), 7.35 (1H, brd, J = 7.0 Hz,
H-3), 7.06 (1H, t, J = 7.0 Hz, H-5), 6.98 (1H, brd, J =
7.0 Hz, H-6), 7.02 (1H, t, J = 7.7 Hz, H-4), 5.48 (1H,
d,J=43 Hz, 4-OH), 5.41 (1H, d, J = 4.4 Hz, 3'-OH),
5.27 (1H, brs, H-2'), 4.98 (1H, t, J = 5.2 Hz, 7-OH),
4.85 (1H, d, J = 6.8 Hz, H-1"), 4.63 (2H, m, H-6',
H-7), 445 (1H, dd, J = 14.4, 6.0 Hz, H-7), 4.30 (1H,
dd, J = 11.6, 7.6 Hz, H-6'), 3.77 (1H, t, J = 8.0 Hz,
H-4"), 3.50~3.20 (3H, m, H-2', 3", 5"); *C-NMR (100
MHz, DMSO-dg) J: 165.9 (C-7"), 154.7 (C-1), 133.8
(C-4"), 131.9 (C-2), 130.1 (C-1"), 129.6 (C-2", 6"),
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129.1 (C-3", 5"), 127.7 (C-5), 127.6 (C-3), 122.2
(C-4), 115.0 (C-6), 101.4 (C-1'), 76.7 (C-3'), 74.2
(C-5"), 73.7 (C-2)), 70.6 (C-4'), 64.7 (C-6'), 58.6
(C-7)o LA i b5 scipdiiss— 80, et &
2 hEMT

&4 3: FI{O%E S (EtOAC), mp 192.3~193.6
C; [a]g ~35.2° (¢ 1.25, MeOH); UV A" (nm): 233,
274, "H-NMR (400 MHz, DMSO-d;) J: 8.04 (2H, brd,
J=17.1Hz, H-2", 6"), 7.67 (1H, t, J = 7.1 Hz, H-4"),
7.55 (2H, t,J =7.1 Hz, H-3", 5"), 7.38 (1H, d, J = 7.7
Hz, H-3), 7.21 (1H, t, J = 7.7 Hz, H-5), 7.13 (1H, brd,
J=17.7 Hz, H-6), 7.02 (1H, t, J = 7.7 Hz, H-4), 5.68
(1H, d, J = 5.7 Hz, 4-OH), 5.34 (1H, d, J = 5.5 Hz,
2'-OH), 5.17 (1H, t, J = 8.9 Hz, H-3"), 5.02 (1H, d, J =
7.6 Hz, H-1'), 5.01 (1H, t, J = 5.8 Hz, 7-OH), 4.70
(1H, t, J = 5.4 Hz, 6'-OH), 4.64 (1H, dd, J = 14.4, 5.8
Hz, H-7), 4.48 (1H, dd, J = 14.4, 5.8 Hz, H-7), 3.80~
3.30 (5H, m, H-2'~6'); *C-NMR (100 MHz, DMSO-d)
5 165.8 (C-7"), 154.7 (C-1), 133.5 (C-4"), 132.0
(C-2), 130.8 (C-1"), 129.8 (C-2", 6"), 129.0 (C-3",
5"), 128.1 (C-5), 127.6 (C-3), 122.4 (C-4), 115.1
(C-6), 101.2 (C-1), 78.9 (C-3'), 77.1 (C-5"), 71.9
(C-2"), 68.0 (C-4"), 60.8 (C-6"), 58.6 (C-7). LA _EXids
5 cikaiE — 5, MY 3 3-0-2K HIk
B

&y 4. A5 (EtOAC), mp 192.0~
192.5 'C; IRve (ecm™): 3 414 (-OH), 1 717 (C=0);
[0]5+18.2° (¢ 1.25, MeOH); UV AN (nm): 234,
273, 'H-NMR (400 MHz, DMSO-d;) J: 8.09 (2H, d,
J=8.1Hz, H-2", 6"), 7.64 (1H, t, J = 8.1 Hz, H-4"),
7.52 (2H, t, J = 8.1 Hz, H-3", 5"), 7.38 (1H, d, J= 7.8
Hz, H-3), 7.29 (1H, t, J = 7.8 Hz, H-5), 7.28 (1H, d,
J =17.8 Hz, H-6), 7.07 (1H, t, J = 7.8 Hz, H-4), 5.15
(1H, t, J = 7.4 Hz, H-4), 5.01 (1H, d, J = 7.6 Hz,
H-1'), 4.81 (1H, d, J = 13.0 Hz, H-7), 4.61 (1H, d, J =
13.0 Hz, H-7), 3.50~3.20 (5H, m, H-2', 3", 5", 6'):
BC-NMR (100 MHz, DMSO-d) : 165.9 (C-7"),
155.6 (C-1), 133.1 (C-4"), 130.8 (C-2), 129.8 (C-1"),
129.4 (C-2", 6"), 128.6 (C-5), 128.5 (C-3), 128.2
(C-3",5"), 122.5 (C-4), 115.8 (C-6), 105.5 (C-1"), 74.8
(C-3"), 74.4 (C-5"), 73.9 (C-2'), 71.4 (C-4)), 60.8
(C-6"), 59.5 (C-7) o LA b $edi 55 S kAR iE S A — (P
HUEEEY) 4 h 4-0-K P K .

& 5. AEER A (MeOH), mp 215.4~
217 C; Rve (em™): 3 367 (-OH), 1 589, 1 494,
1 454 (Ph): [o]y —47.2° (¢ 1.25, MeOH). 'H-NMR
(400 MHz, DMSO-dg) 6: 7.36 (1H, d, J = 7.8 Hz,
H-3), 7.20 (1H, t, J = 7.8 Hz, H-5), 7.09 (1H, d, J =
7.8 Hz, H-6), 7.01 (1H, t, J = 7.8 Hz, H-4), 5.35 (1H,
d, J=4.6 Hz, 4-OH), 5.08 (1H, d, J = 4.3 Hz, 3'-OH),
5.02 (1H, d, J = 5.3 Hz, 2'-OH), 4.98 (1H, t, J = 5.9
Hz, 7-OH), 4.76 (1H, d, J = 7.6 Hz, H-1), 4.65 (1H,
dd, J = 14.4, 6.4 Hz, H-7), 457 (1H, t, J = 5.6 Hz,
6'-OH), 4.45 (1H, dd, J = 14.4, 6.4 Hz, H-7), 3.71
(1H, m, H-6"), 3.48 (1H, m, H-6"), 3.38~3.15 (4H, m,
H-2'~5"); "“C-NMR (100 MHz, DMSO-dj) &: 155.2
(C-1), 132.3 (C-2), 1282 (C-5), 127.7 (C-3), 122.2
(C-4), 115.3 (C-6), 101.9 (C-1"), 83.1 (C-5"), 82.4
(C-3), 73.9 (C-2'), 70.2 (C-4'), 613 (C-6'), 58.7
(C-7)o VAEXH 5 3cikapiE —5, e th &
5 KMt

& 6: Ik (EtOAc), mp 94.2~95.1
C; IRV (em™): 3429 (-OH), 1 723 (C=0); [a]]
~51.2° (¢ 1.25, MeOH); UV A" (nm): 231, 273 'H-
NMR (400 MHz, CDCLy) 6: 8.11 (2H, d, J = 7.8 Hz,
H-2", 6'), 7.60 (1H, t, J = 7.8 Hz, H-4""), 7.47 (2H, 1,
J =178 Hz, H-3"", 5"), 7.35 (1H, t, J = 7.8 Hz, H-5),
7.33 (1H, d, J= 7.8 Hz, H-3), 7.10 (1H, d, J= 7.8 Hz,
H-6), 7.05 (1H, t, J = 7.8 Hz, H-4), 6.08 (1H, m,
H-3"), 5.77 (1H, dd, J = 9.8, 1.7 Hz, H-2"), 5.37 (1H,
d, J=11.8 Hz, H-7), 5.25 (1H, m, H-2"), 5.23 (1H, d,
J = 11.8 Hz, H-7), 5.10 (1H, d, J = 7.6 Hz, H-1"),
4.00~3.15 (5H, m, H-3'~6'), 2.87 (1H, m, H-5"),
2.65 (1H, m, H-4"), 2.59 (1H, m, H-5"), 2.50 (1H, m,
H-4"); "“C-NMR (100 MHz, CDCl;) J: 205.9 (C-6"),
170.1 (C-7"), 168.8 (C-7""), 155.5 (C-1), 133.6
(C-4"), 132.2 (C-3"), 131.1 (C-5), 130.8 (C-3), 130.1
(C-2"",6"), 130.0 (C-1""), 128.5 (C-3", 5", 127.4
(C-2"), 124.2 (C-6), 123.0 (C-4), 115.2 (C-2), 101.1
(C-1"), 78.8 (C-17, 5'), 76.1 (C-3'), 72.0 (C-2'), 69.4
(C-4"), 622 (C-7), 62.1 (C-6'), 35.2 (C-5"), 26.8
(C-4")o LL 3 5 okl — 5, et s
6 MFr AT

&9 7. Ak (EtOAc), mp 76.6~78.7
C; IRV (em™): 3430 (-OH), 1 721 (C=0); [a]}
~106.4° (¢ 1.25, MeOH); UV A" (nm): 232, 274,
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'H-NMR (400 MHz, CDCl;) 6: 8.00 (2H, d, J = 7.6
Hz, H-2", 6"), 7.51 (1H, t, J = 7.6 Hz, H-4"), 7.38
(2H, t, J = 7.6 Hz, H-3", 5"), 7.19 (1H, d, J = 7.6 Hz,
H-3), 7.07 (1H, t, J = 7.6 Hz, H-5), 7.05 (1H, d, J =
7.6 Hz, H-6), 6.94 (1H, t, J = 7.6 Hz, H-4), 5.99 (1H,
m, H-5""), 5.75 (1H, t, J = 9.8 Hz, H-6""), 5.29 (1H, d,
J =12.0 Hz, H-7a), 5.19 (1H, d, J = 12.0 Hz, H-7b),
491 (1H, d, J= 7.6 Hz, H-1"), 4.72 (1H, d, J = 7.6 Hz,
H-6), 4.48 (1H, m, H-6'), 3.81 (2H, m, H-2', 3"), 3.74
(1H, t, J = 7.6 Hz, H-5"), 3.66 (1H, t, J = 7.6, H-4"),
2.78 (1H, m, H-3""), 2.54 (1H, m, H-4""), 2.49 (1H, m,
H-3""), 2.38 (1H, m, H-4""); “C-NMR (100 MHz,
CDCl3) 6: 206.2 (C-2""), 172.0 (C-7"), 166.8 (C-7"),
155.7 (C-1), 133.3 (C-4"), 132.3 (C-5""), 130.7 (C-3),
130.5 (C-5), 130.0 (C-1"), 129.9 (C-2", 6"), 128.5
(C-3", 5"), 127.7 (C-6""), 124.5 (C-2), 123.8 (C-4),
115.7 (C-6), 100.9 (C-1"), 78.5 (C-1""), 76.4 (C-3"),
74.1 (C-5"), 73.6 (C-2'), 70.5 (C-4"), 64.4 (C-7), 64.2
(C-6'), 35.4 (C-3""), 26.7 (C-4"") - VL% 55 Sk
5, B S T A poliothrysin benzoate.

&Y 8: Lt kimk (EtOAC), mp 104~
105 °C; =4 LBV B84, 'H-NMR (400
MHz, CDCLy) &: 6.87 (2H, m, H-3, 6), 6.81 (2H, m,
H-4, 5), 5.18 (2H, s, Ar-OH); "“C-NMR (100 MHz,
CDCly) d: 145.5 (C-1, 2), 119.3 (C-4, 5), 115.7 (C-3,
6)o LI EX¥HE 5 ScmkikiE — 8, et sy 8
ARy

tEw9: Lt RimAk (EtOAC), mp 121~
122 ‘C. 'H-NMR (400 MHz, CDCly) J: 8.13 (2H, d,
J =17.6 Hz, H-2, H-6), 7.62 (1H, t, J = 7.6 Hz, H-4),
7.49 (2H, t, J= 7.6 Hz, H-3, 5). LA ¥4l 55 25 R 6f
W ARG B e a8, WSt B 9 N EHIR

&Y 10: 4R (EtOAC), mp 94.2~95.1
‘C; IRve (em): 3 429 (-OH), 1723 (C=0); [a]}
~51.2° (¢ 1.25, MeOH); UV 2 (nmy): 231, 273 'H-
NMR (400 MHz, CD;0D) ¢: 8.13 (2H, d, J = 7.8 Hz,
H-2", 6"), 7.63 (1H, t, J = 7.8 Hz, H-4"), 7.51 (2H, t,
J =178 Hz, H-3", 5"), 7.40 (1H, d, J = 7.4 Hz, H-3),
734 (1H, t, J = 7.4 Hz, H-5), 7.26 (1H, d, J = 7.4 Hz,
H-6), 7.04 (1H, t, J = 7.4 Hz, H-4), 591 (1H, m,
H-5"), 5.57 (1H, t,J = 9.2 Hz, H-6""), 5.34 (1H, d, J =
9.2 Hz, H-7), 5.32 (1H, m, H-2"), 5.30 (1H, d, J= 7.6
Hz, H-1"), 5.15 (1H, d, J = 9.2 Hz, H-7), 3.93 (1H, d,

J = 9.2 Hz, H-6), 3.86 (1H, dd, J = 6.3, 3.8 Hz,
H-2'"), 3.82 (1H, t, J = 7.9 Hz, H-3"), 3.78 (1H, m,
H-6"), 3.77 (1H, m, H-4"), 3.62 (1H, m, H-5'), 2.21
(1H, m, H-4"), 2.12 (1H, m, H-4"), 2.07 (1H, m,
H-3""), 1.88 (1H, m, H-3""); “C-NMR (100 MHz,
CD;0D) d: 174.6 (C-7""), 167.8 (C-7"), 156.7 (C-1),
134.2 (C-4"), 132.1 (C-6""), 131.7 (C-1"), 130.8 (C-2",
6"), 130.7 (C-5), 129.9 (C-2", 6"), 129.5 (C-3", 5"),
127.5 (C-5""), 126.6 (C-2), 123.5 (C-4), 116.4 (C-6),
102.5 (C-1), 79.4 (C-5'), 78.9 (C-2"), 77.0 (C-1""),
74.7 (C-2"""), 73.3 (C-3"), 69.5 (C-4"), 65.8 (C-7), 62.2
(C-6"),27.0 (C-4"), 24.0 (C-3"") o LA_L%ds 5 SCkR
), M E S 10 24 tremulacinol

AW 11: I EITIRY) . 'H-NMR (400 MHz,
CD;0D) &: 8.01 (2H, d, J = 7.6 Hz, H-2", 6"), 7.80
(1H, d, J = 7.8 Hz, H-6""), 7.62 (1H, t, J = 7.6 Hz,
H-4"), 7.59 (3H, m, H-3", 5", 4"), 7.57 (1H, m,
H-5""), 7.14 (1H, m, H-3""), 7.11 (1H, d, J = 7.6 Hz,
H-3), 7.02 (1H, t, J = 7.6 Hz, H-4), 6.91 (1H, d, J =
7.6 Hz, H-6), 6.81 (1H, t, J = 7.6 Hz, H-5), 5.63 (1H,
d, J=9.2 Hz, H-7), 5.57 (1H, d, J = 9.2 Hz, H-7), 4.88
(1H, d, J = 7.4 Hz, H-1"), 435 (1H, m, H-6"), 4.15
(1H, m, H-6"), 3.80~3.00 (4H, m, H-2'~5"); "“C-
NMR (100 MHz, CD;OD) 6: 170.0 (C-7"), 166.9
(C-7"), 161.5 (C-1""), 1553 (C-1), 135.9 (C-4"),
133.3 (C-4"), 130.2 (C-3), 130.0 (C-5, 2", 6"), 129.9
(C-6'"), 129.8 (C-1"), 128.5 (C-3", 5"), 125.2 (C-2),
123.1 (C-4), 119.4 (C-5""), 117.7 (C-3""), 116.0 (C-6),
112.5 (C-2"), 101.7 (C-1"), 76.4 (C-5"), 74.3 (C-3),
73.6 (C-2'), 64.2 (C-7), 62.2 (C-6") » LA L%l 5 Sk
B IEA O, MY 11k 6-0-KH
SR -T- KA BRI -

&9 12: AEGPRL (EtOAc), mp 84.1~86.6
‘C. 'H-NMR (400 MHz, DMSO-ds) o: 9.28 (1H, s,
Ar-OH), 7.28 (1H, d, J = 7.4 Hz, H-6), 7.03 (1H, t, J =
7.4 Hz, H-4), 6.77 (1H, t, J = 7.4 Hz, H-5), 6.74 (1H,
t, J = 7.4 Hz, H-3), 4.93 (1H, t, J = 4.4 Hz, 7-OH),
447 (2H, d, J = 4.4 Hz, H-7); “C-NMR (100 MHz,
DMSO-ds) d: 154.6 (C-2), 129.0 (C-6), 127.8 (C-1,
C-4), 119.1 (C-5), 115.0 (C-3), 58.7 (C-7). VL -%idks
53k iE— 5, st A 12 k.

&M 13: kT (EtOAc), mp 84.9~86.3
C; Rver(em™'): 3 419 (-OH), 1 723 (C=0);
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UV AMON (nm): 226, 273 . 'H-NMR (400 MHz,

CDCly) 6: 7.22 (1H, d, J = 8.0 Hz, H-3), 7.20 (1H, t,
J = 8.0 Hz, H-5), 7.02 (1H, d, J = 8.0 Hz, H-6), 6.96
(1H, t, J = 8.0 Hz, H-4), 5.98 (1H, m, H-5"), 5.70 (1H,
d, J = 9.6 Hz, H-6"), 5.26 (1H, d, J = 12.0 Hz, H-7),
5.13 (1H, d, J = 12.0 Hz, H-7), 4.88 (1H, d, J = 7.6
Hz, H-1'), 3.80~3.20 (6H, m, H-2'~6"), 2.80 (1H, m,
H-3"), 2.60~2.30 (3H, m, H-3", 4”); *C- NMR (100
MHz, CDCls) 6: 206.2 (C-2"), 170.1 (C-7"), 155.4
(C-1), 132.1 (C-6"), 130.1 (C-5), 129.8 (C-5"), 127.6
(C-3), 122.5 (C-4), 115.6 (C-6), 101.0 (C-1"), 78.3
(C-1"), 78.2 (C-5'), 75.9 (C-3"), 73.3 (C-2'), 69.8
(C-4"), 64.1 (C-4'), 61.0 (C-7), 354 (C-3"), 26.4
(C-4") o L EXH 5 Scmrip i —807, s e e et
13 24 salicortin.

& 14: A EERS (EtOAC), mp 98.2~100.1
‘C; IRveD (em): 3 439 (-OH), 1 743 (C=0). 'H-
NMR (400 MHz, CDCl;), d 8.12 (2H, d, J = 7.8 Hz,
H-2", 6"), 7.62 (1H, t, J = 7.8 Hz, H-4"), 7.48 (2H, t,
J =17.8 Hz, H-3", 5"), 7.37 (1H, d, J = 8.0 Hz, H-3),
7.35 (1H, t, J = 8.0 Hz, H-5), 7.14 (1H, d, J = 8.0 Hz,
H-6), 7.09 (1H, t, J = 8.0 Hz, H-4), 5.06 (1H, d, J =
12.0 Hz, H-7), 5.05 (1H, t, J = 8.1 Hz, H-3"), 5.04 (1H,
d, J = 12.0 Hz, H-7), 5.00 (1H, d, J = 7.6 Hz, H-1"),
3.90 (1H, d, J = 9.2 Hz, H-6'), 3.80 (1H, dd, J = 9.2,
7.6 Hz, H-6"), 3.59 (1H, m, H-2"), 3.58 (1H, m, H-5"),
3.53 (1H, m, H-4"), 2.01 (3H, s, -OAc); >C-NMR (100
MHz, CDCl;) 6: 171.6 (-OAc), 167.5 (C-7"), 155.5
(C-1), 133.4 (C-4"), 130.5 (C-2), 130.2 (C-1"), 130.0
(C-2", 6"), 129.5 (C-5, 3", 5"), 125.4 (C-3), 123.0
(C-4), 115.6 (C-6), 102.0 (C-1'), 78.1 (C-5'), 76.0
(C-2"), 72.0 (C-3"), 69.2 (C-4"), 62.0 (C-6"), 61.5 (C-7),
21.0 (-OAc) » Bl -¥df 5 scmpaiis —5, #k e
WG 14 24 7-0- LW HE-3"-0- K L K1

&Y 15: A5 (EtOAC), mp 102.1~103.6
‘C; IRve (em): 3 418 (-OH), 1 741 (C=0). 'H-
NMR (400 MHz, CDCl;) 6: 8.10 (2H, d, J = 7.8 Hz,
H-2", 6"), 7.61 (1H, t, J = 7.8 Hz, H-4"), 7.46 (2H, t,
J =18 Hz, H-3", 5"), 7.37 (1H, d, J = 8.0 Hz, H-3),
7.33 (1H, t, J = 8.0 Hz, H-5), 7.12 (1H, d, J = 8.0 Hz,
H-6), 7.05 (1H, t, J = 8.0 Hz, H-4), 5.08 (1H, d, J =
11.9 Hz, H-7), 5.06 (1H, t, J = 8.2 Hz, H-4'), 5.04 (1H,
d, J = 11.9 Hz, H-7), 5.01 (1H, d, J = 7.6 Hz, H-1"),

3.92 (1H, d, J = 9.6 Hz, H-6'), 3.80 (1H, dd, J = 9.6,
7.4 Hz, H-6"), 3.62 (1H, m, H-2"), 3.58 (1H, m, H-5),
3.55 (1H, m, H-4'), 2.01 (3H, s, -OAc): *C-NMR (100
MHz, CDCl;) 6: 171.5 (-OAc), 167.2 (C-7"), 155.6
(C-1), 133.7 (C-4"), 130.8 (C-2), 130.4 (C-1"), 130.0
(C-2", 6"), 128.5 (C-3", 5"), 128.3 (C-5), 125.5 (C-3),
124.0 (C-4), 116.0 (C-6), 102.1 (C-1"), 78.1 (C-5"),
76.2 (C-2), 72.1 (C-3'), 69.5 (C-4"), 62.5 (C-6"), 61.7
(C-7), 21.0 (-OAC) » UL - ¥dfs 5 scikaiis— 2!,
WKREWEY N5 N 7-0- L HE-4-O- R PSR

&M 16: A5 (EtOAC), mp 106.5~107.0
‘C; IRvee (ecm'): 3 445 (-OH), 1 746 (C=0). 'H-
NMR (400 MHz, CDCl;) 6: 8.11 (2H, d, J = 7.7 Hz,
H-2", 6"), 7.61 (1H, t, J = 7.7 Hz, H-4"), 7.46 (2H, t,
J =17 Hz, H-3", 5"), 7.33 (1H, d, J = 8.0 Hz, H-3),
7.25 (1H, t, J = 8.0 Hz, H-5), 7.20 (1H, d, J = 8.0 Hz,
H-6), 7.09 (1H, t, J = 8.0 Hz, H-4), 5.15 (1H, t, J = 8.1
Hz, H-2"), 4.90 (1H, d, J = 7.6 Hz, H-1"), 4.87 (1H, d,
J=13.0 Hz, H-7), 4.52 (1H, d, J = 9.2 Hz, H-6'), 4.49
(1H, d, J = 13.0 Hz, H-7), 4.46 (1H, dd, J = 9.2, 7.6
Hz, H-6"), 3.80 (1H, m, H-3"), 3.75 (1H, m, H-5"), 3.53
(1H, m, H-4"), 2.15 (3H, s, -OAc); “C-NMR (100
MHz, CDCl;) 6: 171.4 (-OAc), 167.7 (C-7"), 157.0
(C-1), 133.6 (C-4"), 130.7 (C-2), 130.0 (C-2", 6"),
129.9 (C-1'), 129.7 (C-5), 129.2 (C-3), 128.5 (C-3",
57), 123.5 (C-4), 116.9 (C-6), 1032 (C-1), 78.2
(C-3"), 742 (C-5"), 72.3 (C-2'), 69.0 (C-4), 63.1
(C-6"), 61.9 (C-7), 20.8 (-OAc) . L % 55 ik
W5, WS EA 16 ) 6-0- L EE-2-0- 2K
R SE KT -
4 FEPEENR

KH MTT & 1. 4. 50 7. 11~13 3
TN BN SGC-7901 A4 A 58 5 fry 400 161 4 JH Sz
5, @WK, FEMTRGTEMNEY 7. 11~
13 B 58— s e, o ICso {29k 71.04 122.5.
212.7. 257.8 umol/L, HH L& 7 MG T f R

R
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