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Studies on chemical constituents from fresh pineneedles of Pinus massoniana
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Abstract: Objective To study the chemical constituents from the fresh pineneedles of Pinus massoniana. Methods Certain
chromatography means were used in the isolation and purification, and the structures of all the compounds were identified by means of
spectroscopic analysis and physicochemical properties. Results Fourteen compounds were elucidated respectively as (+)-catechin
(1), (+)-gallcatechin (2), phlorin (3), tachioside (4), 3,4-dimethoxyphenyl-1-O-B-D-glucopyranoside (5), 3,4-dimethoxyphenyl-1-
0-(3-O-methyl-0-L-rhamnopyranosyl)-1—2-p-D-glucopyranoside (6), citrusin D (7), (6S,7E,9R)-roseoside (8), raspberry ketone-
O-B-D-glucopyranoside (9), (—)-oplopan-4-one-10-0-O-B-D-glucose (10), massonianoside D (11), massonianoside B (12),
isolariciresinol-9'-O-a-L-arabinofuranoside (13), and (2R,3R)-taxifolin-3"-O-B-D-glucopyranoside (14). Conclusion Compounds
2—6, and 10 are isolated from the plants of Pinus L. for the first time, and compounds 7—9 are obtained from P. massoniana for the
first time.

Key words: Pinus massoniana Lamb.; (+)-gallcatechin; phlorin; 3,4-dimethoxyphenyl-1-O-B-D-glucopyranoside; (6S,7E,9R)-roseoside;
(—)-oplopan-4-one-10-0-O-B-D-glucose
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BHEN (H-JLAFE [(+)-catechin, 1]v (+)-BfE 1)L
ZK% [(+)-gallcatechin, 2]. 3,5- ~FE IR FL-1-0-B-D-
NI %5 258 1 (phlorin, 3). tachioside (4). 3,4-
= AR IE-1-0-B-D-NE R 8] A Bl (3,4-dimethoxy-
phenyl-1-O-B-D-glucopyranoside, 5). 3,4-—H %3
K I -1-0-(3-0- F 41 3k -a-L- L 22 B 3)-1—2-B-D-iitt
W 7] 25 # 7 [3,4-dimethoxyphenyl-1-O-(3-O-methyl-
a-L-rhamnopyranosyl)-1—2-3-D-gluco- pyranoside, 6].
citrusin D (7). (6S,7E,9R)-K: 1 HiF [(6S,7E,9R)-
roseoside; 8]+ 4-(2- T Hli)- K 3E-1-O-B-D-NL It ] % Wi
1 [raspberry ketone-O-B-D-glucopyranoside, 9]
(—)-10-0-O-B-D-7 %5 B 3~ i Z-4-] [(—)-oplopan-4-
one-10-0-0-B-D-glucose ,
(11). massonianoside B (12). 7% HFAAREE-9"-O-
o-L- [T 357 4 ## ¥ (isolariciresinol-9'-O-a-L-arabino-
furanoside, 13). (2R,3R)-{kJEHA % -3"-O-B-D- it I
W% BE 1 [(2R,3R)-taxifolin-3'-O-B-D-glucopyra-
noside, 14]. &1 2~6, 10 J 5 X M iZJE LY+
SRR, T~9 N E IR T o AR E

1 NE5HH

Bruker AV-400 #Z i 3LHRAC; FEEIBEEIR (55
WEALT) DL H R Sephadex Gys (GE
Healthcare Life Sciences). i 28 Wi &kl Sephadex
LH-20 (GE Healthcare Life Sciences). /NfLHJIE%E
[ SBC MCI Gel (SHSFHEEDAH AT Crs kit
FLH A i GP-C g (Sepax Technologies Inc.) . HiAth
AP A 7 prali.
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2% Sephadex LH-20 /KytMizlifbf3 214549 3 (27
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(200 mg),
3 HMEE
a1 BERAK, S%F RN,

"H-NMR (400 MHz, DMSO-d;) d: 6.72 (1H, d, J=2.0
Hz, H-2'), 6.68 (1H, d, J = 8.0 Hz, H-5), 6.59 (1H, dd,
J=28.0, 2.0 Hz, H-6"), 5.89 (1H, s, H-8), 5.68 (1H, s,
H-6), 4.47 (1H, d, J = 6.4 Hz, H-2), 3.80 (1H, m, H-3),
2.64 (1H, dd, J = 16.0, 5.6 Hz, H-4a), 2.34 (1H, dd,
J = 16.0, 8.0 Hz, H-4b); "“C-NMR (100 MHz,
DMSO-dq) 6: 156.9 (C-7), 156.7 (C-9), 155.8 (C-5),
1453 (C-3', 4", 131.1 (C-1'), 119.0 (C-6"), 115.7
(C-2"), 114.9 (C-5"), 99.6 (C-10), 95.7 (C-6), 94.4
(C-8), 81.4 (C-2), 66.8 (C-3), 28.1 (C-4). LA F¥i¥5 5
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SRR IE— Y, MR A 1 LR E.
EY 2: AERAR, 5%EEERAA.
'H-NMR (400 MHz, DMSO-d¢) J: 9.14 (1H, s,
ph-5-OH), 8.91 (1H, s, ph-7-OH), 8.75 (2H, s, ph-3’,
5'-OH), 7.99 (1H, s, ph-4-OH), 6.25 (2H, s, H-2', 6),
5.88 (1H, d, J= 2.4 Hz, H-8), 5.69 (1H, d, J= 2.4 Hz,
H-6), 4.83 (1H, d, J = 5.2 Hz, 3-OH), 4.43 (1H, d, J =
7.2 Hz, H-2), 3.78 (1H, m, H-3), 2.61 (1H, dd, J =
16.0, 5.2 Hz, H-4a), 2.34 (1H, dd, J = 16.0, 7.6 Hz,
H-4b); ""C-NMR (100 MHz, DMSO-ds) J: 156.4
(C-7), 156.2 (C-9), 155.3 (C-5), 145.6 (C-3',5'), 132.4
(C-4), 129.8 (C-1"), 105.9 (C-2', 6'), 98.9 (C-10), 95.0
(C-8), 93.8 (C-6), 80.9 (C-2), 66.3 (C-3), 27.3 (C-4).
DA_E Kot 5 scmkapE — 50, s et a2 i

TR
WEY 3: AR, S%EYRKEOM,

'H-NMR (400 MHz, DMSO-d¢) &: 9.21 (2H, brs,
ph-3, 5-OH), 5.90 (2H, s, H-2, 6), 5.87 (1H, s, H-4),
523 (1H, d, J = 5.2 Hz, 2-OH), 5.05 (1H, d, J = 4.8
Hz, 3'-OH), 4.68 (1H, d, J= 7.6 Hz, H-1'), 4.54 (1H, t,
J= 6.0 Hz, 6-OH), 3.67 (1H, m, H-6a), 3.44 (1H, m,
H-6'b), 3.22 (2H, m, H-3', 4'), 3.15 (2H, m, H-2', 5');
BC-NMR (100 MHz, D,0) 8: 158.2 (C-1), 157.1 (C-3,
5), 99.5 (C-1"), 97.2 (C-4), 95.8 (C-2, 6), 75.6 (C-5"),
75.1 (C-3"), 72.4 (C-2'), 69.0 (C-4"), 60.2 (C-6"). LA_E-%¢
o S cipdboE 2, stk 3 o 3,5- 8
I 1-O-B-D-NL I R o

WHEY 4: AEMER, %A RO,
'H-NMR (400 MHz, DMSO-d¢) J: 8.52 (1H, s,
ph-4-OH), 6.68 (1H, d, J = 2.8 Hz, H-2), 6.64 (1H, d,
J = 8.4 Hz, H-5), 6.45 (1H, dd, J = 8.4, 2.8 Hz, H-6),
5.23 (1H, d, J = 4.8 Hz, 2-OH), 5.05 (1H, d, J = 4.8
Hz, 3’-OH), 4.99 (1H, d, J = 5.2 Hz, 4'-OH), 4.66 (1H,
d, J=17.2 Hz, H-1'), 4.59 (1H, t, J = 6.0 Hz, 6'-OH),
3.73 (3H, s, 3-OMe), 3.69 (1H, m, H-6'a), 3.44 (1H,
m, H-6'b), 3.26 (1H, m, H-3'), 3.20 (2H, m, H-4', 5),
3.10 (1H, m, H-2"); “C-NMR (100 MHz, D,0) &
150.8 (C-1), 147.9 (C-3), 140.5 (C-4), 115.6 (C-5),
108.8 (C-6), 102.9 (C-2), 101.3 (C-1"), 76.1 (C-5"),
75.6 (C-3'), 73.0 (C-2), 69.5 (C-4"), 60.6 (C-6'), 55.9
(3-OMe). Lh F¥dls b5 scikdiis — s>, ke
WA 4 J tachioside.

EY 5. AR, S% iR EMN.

'H-NMR (400 MHz, DMSO-dg) J: 6.85 (1H, d, J = 8.8
Hz, H-2), 6.71 (1H, d, J = 2.8 Hz, H-5), 6.55 (1H, dd,
J=8.8,2.8 Hz, H-6), 5.26 (1H, d, J = 4.8 Hz, 2’-OH),
5.07 (1H, d, J = 4.8 Hz, 3'-OH), 5.01 (1H, d, J = 5.2
Hz, 4-OH), 4.72 (1H, d, J = 7.6 Hz, H-1"), 4.59 (1H, t,
J=6.0 Hz, 6'-OH), 3.72 (3H, s, 3-OMe), 3.71 (1H, m,
H-6'a), 3.69 (3H, s, 4-OMe), 3.44 (1H, m, H-6'b), 3.31
(1H, m, H-3"), 3.22 (2H, m, H-4', 5'), 3.12 (I1H, m,
H-2); “C-NMR (100 MHz, D,0) &: 151.2 (C-1),
148.7 (C-3), 144.0 (C-4), 112.2 (C-5), 108.1 (C-6),
102.4 (C-2), 101.3 (C-1"), 76.1 (C-5'), 75.6 (C-3),
73.0 (C-2'), 69.5 (C-4"), 60.6 (C-6"), 55.9 (3-OMe),
55.6 (4-OMe). LA ¥l 5 3k tachioside 4L
FeA ST T 1 ARSI 1 AN
FILES, MESEEEY) S R 3.4- RSN IE-1-
O-B-D-MLW 2 1T o

WHEY 6: FIEMA, 5%FFEEEA,
'H-NMR (400 MHz, DMSO-d;) J: 6.85 (1H, d, J = 8.8
Hz, H-2), 6.66 (1H, d, J = 2.8 Hz, H-5), 6.53 (1H, d,
J=8.8,2.8 Hz, H-6), 5.29 (1H, d, J = 5.6 Hz, 3’-OH),
5.15 (1H, d, J = 0.8 Hz, H-1"), 5.10 (1H, d, J = 5.6
Hz, 4-OH), 4.90 (1H, d, J = 4.8 Hz, 2"-OH), 4.86
(1H, d, J = 7.2 Hz, H-1"), 472 (1H, d, J = 4.8 Hz,
4"-OH), 4.63 (1H, t, J = 5.6 Hz, 6'-OH), 3.96 (1H, dd,
J=9.6, 6.4 Hz, H-2"), 3.92 (1H, m, H-5"), 3.71 (3H,
s, 3-OMe), 3.70 (1H, m, H-6a), 3.69 (3H, s, 4-OMe),
3.44 (3H, m, H-6b, 2', 3'), 3.34 (1H, m, H-4"), 3.30
(1H, m, H-5"), 3.26 (3H, s, 3"-OMe), 3.15 (1H, dt, J =
9.2, 5.6 Hz, H-4'), 3.07 (1H, dd, J = 9.2, 2.8 Hz,
H-3"), 1.19 (3H, d, J = 6.4 Hz, H-6"); "*C-NMR (100
MHz, D,0) &: 150.9 (C-1), 148.9 (C-3), 144.0 (C-4),
112.7 (C-5), 107.5 (C-6), 102.1 (C-2), 101.2 (C-1"),
99.2 (C-1"), 79.5 (C-3"), 79.0 (C-3"), 76.4 (C-2'), 76.1
(C-5"), 70.7 (C-4"), 69.4 (C-4"), 69.0 (C-5"), 65.8
(C-2"), 60.6 (C-6"), 56.1 (4-OMe), 56.0 (3-OMe), 55.7
(3"-OMe), 16.8 (C-6"). LA_t-Hidi 15 ek —ax',
M E A 6 4 3,4- — AR KR HE-1-0-(3-0- 4,
He-o-L- T ZE B HE)-1—2-B-D- ML I 4 26 B«

WEW 7: AEMEK, S%BERBEDBEEO.
"H-NMR (400 MHz, DMSO-d;) d: 7.02 (1H, d, J= 2.0
Hz, H-2), 6.82 (1H, dd, J = 8.0, 2.0 Hz, H-6), 6.72
(1H, d, J = 8.0 Hz, H-5), 6.52 (1H, d, J = 16.0 Hz,
H-7), 6.17 (1H, dt, J = 16.0, 6.0 Hz, H-8), 5.02 (1H, d,
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J =52 Hz, 2"-OH), 491 (1H, d, J = 4.4 Hz, 3'-OH),
4.87 (1H, d, J = 5.2 Hz, 4-OH), 4.50 (1H, t, J = 6.0
Hz, 6'-OH), 4.40 (1H, dd, J = 13.6, 6.0 Hz, H-9), 4.20
(1H, d, J = 6.8 Hz, H-1"), 4.17 (1H, dd, J = 13.6, 6.0
Hz, H-9), 3.78 (3H, s, 3-OMe), 3.69 (1H, ddd, J =
12.0, 6.0, 2.0 Hz, H-6'), 3.45 (1H, m, H-6"), 3.15 (1H,
m, H-3'), 3.08 (2H, m, H-4', 5"), 2.98 (1H, m, H-2');
C-NMR (100 MHz, DMSO-dq) J: 147.7 (C-3), 146.5
(C-4), 131.9 (C-7), 128.0 (C-1), 122.9 (C-8), 119.7
(C-6), 115.4 (C-5), 109.7 (C-2), 102.0 (C-1"), 76.8
(C-5"), 76.7 (C-3"), 73.5 (C-2'), 70.1 (C-4"), 68.8 (C-9),
61.1 (C-6"), 55.5 (3-OMe). LA I #df 5 SCik R iE —
U, s gAY T S citrusin D

ey 8: HEMmAE, S%EEEE LA,
'H-NMR (400 MHz, DMSO-dg) d: 5.77 (3H, m, H-4,
7, 8), 4.96 (1H, m, 2’-OH), 4.92 (1H, d, J = 4.8 Hz,
3'-OH), 4.87 (1H, d, J = 4.8 Hz, 4'-OH), 4.85 (1H, d,
J = 4.4 Hz, 2-OH), 4.49 (1H, t, J = 5.6 Hz, 6'-OH),
432 (1H, m, H-9), 4.17 (1H, d, J = 7.6 Hz, H-1"), 3.64
(1H, m, H-6'a), 3.43 (1H, m, H-6'b), 3.12 (1H, m,
H-3'), 3.03 (2H, m, H-4', 5), 2.93 (1H, m, H-2'), 2.42
(1H, d, J = 16.8 Hz, H-2b), 2.05 (1H, d, J = 16.8 Hz,
H-2a), 1.81 (3H, s, 13-CH3), 1.18 (3H, d, J = 6.4 Hz,
10-CH3), 0.93 (3H, s, 11-CH3), 0.93 (3H, s, 12-CHs);
BC-NMR (100 MHz, DMSO-dq) d: 197.3 (C-3), 164.0
(C-5), 133.3 (C-8), 130.3 (C-7), 125.6 (C-4), 100.8
(C-1"), 77.8 (C-6), 76.7 (C-5"), 76.7 (C-3"), 74.6 (C-2"),
73.6 (C-9), 70.0 (C-4"), 61.0 (C-6"), 49.3 (C-2), 40.8
(C-1), 24.0 (C-12), 23.0 (C-11), 20.8 (C-10), 18.8
(C-13). DA_EXeti 5 scmkaion —80°%, s eth
Y18 4 (6S,7E,9R)-K- T 1 i1 o

a9 AEMA, S%EHERERELA,
'H-NMR (400 MHz, DMSO-d;) d: 7.10 (2H, d, J = 8.8
Hz, H-3, 5), 6.92 (2H, d, J= 8.8 Hz, H-2, 6), 5.25 (1H,
d, J=4.8 Hz, 2-OH), 5.04 (1H, d, J = 4.4 Hz, 3'-OH),
498 (1H, d, J= 5.2 Hz, 4-OH), 4.78 (1H, d, J = 7.6
Hz, H-1'), 4.53 (1H, t, J = 5.6 Hz, 6'-OH), 3.68 (1H,
ddd, J=12.0, 5.6, 2.0 Hz, H-6'a), 3.45 (1H, m, H-6'b),
3.24 (3H, m, H-3', 4, 5"), 3.14 (1H, dt, J=9.2, 5.2 Hz,
H-2'), 2.72 (4H, m, H-7, 8), 2.08 (3H, s, H-10):
BC-NMR (100 MHz, DMSO-d;) &: 207.8 (C-9), 155.6
(C-1), 1343 (C-4), 129.0 (C-3, 5), 116.1 (C-2, 6),
100.5 (C-1%), 77.0 (C-5"), 76.6 (C-3"), 73.2 (C-2"), 69.7

(C-4"), 60.7 (C-6'), 44.4 (C-8), 29.7 (C-7), 28.3
(C-10). LA_EXct 5 scmkaion — 8%, et
Y19 g 4-(2- 1 Bil)- A IE-1-O-B-D- ML I #1404

&Y 10: BERR, 5% HEE R E
'H-NMR (400 MHz, DMSO-dq) J: 4.85 (1H, d, J=4.8
Hz, 2'-OH), 4.83 (1H, d, J = 4.8 Hz, 3'-OH), 4.74 (1H,
d, J= 4.8 Hz, 4-OH), 4.35 (1H, t, J = 6.0 Hz, 6'-OH),
432 (1H, d, J= 7.6 Hz, H-1"), 3.62 (1H, dd, J = 10.4,
5.6 Hz, H-6'b), 3.44 (1H, m, H-6a), 3.11 (1H, m,
H-3'), 3.04 (2H, m, H-4', 5), 2.86 (1H, dt, J = 8.0, 4.8
Hz, H-2"), 2.63 (1H, m, H-5), 2.14 (3H, s, H-15), 1.84
(3H, m, H-7, 8b, 9a), 1.70 (1H, t, J = 9.6 Hz, H-6),
1.62 (1H, dt, J = 12.0, 4.8 Hz, H-1), 1.52 (1H, m,
H-3a), 1.41 (3H, m, H-3b, 9b, 11), 1.24 (1H, m, H-2b),
1.14 (3H, s, H-14), 1.04 (2H, m, H-2a, 8a), 0.86 (3H,
d, J= 6.8 Hz, H-12), 0.61 (3H, d, J = 6.8 Hz, H-13);
BC-NMR (100 MHz, DMSO-d) J: 210.9 (C-4), 96.3
(C-1"), 78.6 (C-10), 77.0 (C-5'), 76.5 (C-3'), 73.6
(C-2), 70.2 (C-4"), 61.2 (C-6"), 54.7 (C-5), 53.6 (C-1),
48.5 (C-7), 45.8 (C-6), 37.8 (C-9), 29.1 (C-11), 28.8
(C-15), 28.0 (C-3), 25.3 (C-2), 22.2 (C-8), 21.8
(C-12), 17.8 (C-14), 15.5 (C-13). LA ¥ 5 Ciikii
S, M ERE 10 ) (—)-10-0-0-B-D-H
2L 2 -4- 0 .

&Y 11 AER AR, 5%HE R RN,
'H-NMR (400 MHz, DMSO-ds) &: 9.04 (1H, s,
ph-4-OH), 6.90 (1H, s, H-2), 6.76 (2H, s, H-5, 6), 6.71
(1H, s, H-6'), 6.67 (1H, s, H-2"), 5.38 (1H, d, J = 6.8
Hz, H-7), 4.78 (1H, d, J = 4.4 Hz, 2"-OH), 4.76 (1H,
d, J= 5.6 Hz, 4"-OH), 4.62 (1H, brs, H-1"), 4.57 (1H,
d, J=6.0 Hz, 3"-OH), 4.45 (1H, t, J = 5.2 Hz, 9'-OH),
3.78 (3H, s, 3'-OMe), 3.75 (3H, s, 3-OMe), 3.72 (1H,
m, H-9a), 3.66 (1H, dd, J = 9.6, 5.2 Hz, H-9b), 3.61
(2H, m, H-2", 8), 3.41 (4H, m, H-3", 5", 9"), 3.19 (1H,
dt, J = 9.2, 5.6 Hz, H-4"), 2.54 (2H, m, H-7'), 1.70
(2H, m, H-8"), 1.13 (1H, d, J = 6.4 Hz, H-6");
BC.NMR (100 MHz, D,0) &: 147.3 (C-4), 1453
(C-3), 145.0 (C-4"), 143.3 (C-3"), 135.8 (C-5'), 133.0
(C-1), 127.9 (C-1"), 118.7 (C-6), 116.1 (C-6"), 115.2
(C-5), 112.5 (C-2'), 109.9 (C-2), 99.6 (C-1"), 88.1
(C-7), 71.9 (C-4"), 70.4 (C-3"), 70.2 (C-2"), 68.7
(C-5", 9), 61.2 (C-9'), 55.6 (3'-OMe), 55.5 (3-OMe),
50.3 (C-8), 33.6 (C-7'), 31.3 (C-8'), 16.8 (C-6"). Ll I
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K 5 SCiRIRGE 8072, 454 HMBC HIEKE R,
W AL E ) 11 5 massonianoside Do

EY 12: AR, 5% HE DR A,
'H-NMR (400 MHz, DMSO-d¢) J: 9.10 (1H, s,
ph-3’-OH), 7.06 (1H, d, J = 8.4 Hz, H-5), 7.03 (1H, d,
J=1.2 Hz, H-2), 6.90 (1H, dd, J = 8.4, 1.2 Hz, H-5),
6.53 (1H, s, H-6'), 6.50 (1H, s, H-2"), 5.46 (1H, d, J =
6.0 Hz, H-7), 5.25 (1H, s, H-1"), 5.03 (1H, t, J = 5.2
Hz, 9-OH), 5.00 (1H, d, J = 4.4 Hz, 2"-OH), 4.86 (1H,
d, J = 5.6 Hz, 4"-OH), 4.73 (1H, d, J = 6.0 Hz,
3"-OH), 4.43 (1H, t, J = 5.2 Hz, 9'-OH), 3.77 (3H, s,
3-OMe), 3.72 (1H, dd, J = 10.4, 5.2 Hz, H-9a), 3.64
(1H, m, H-9b), 3.59 (2H, m, H-2", 8), 3.42 (4H, m,
H-3",5", 9", 3.27 (1H, dt, J = 9.2, 5.6 Hz, H-4"), 2.45
(2H, m, H-7"), 1.65 (2H, m, H-8"), 1.10 (1H, d, J = 6.0
Hz, H-6"); "*C-NMR (100 MHz, DMSO-dq) 6: 150.0
(C-4), 144.7 (C-3), 144.6 (C-4"), 140.7 (C-3"), 136.7
(C-5"), 134.9 (C-1), 128.7 (C-1'), 118.0 (C-6), 117.8
(C-6"), 115.8 (C-2'), 114.9 (C-5), 110.5 (C-2), 99.6
(C-1"), 86.1 (C-7), 71.7 (C-4"), 70.4 (C-3"), 70.2
(C-2"), 69.6 (C-5"), 632 (C-9), 60.2 (C-9'), 56.0
(3-OMe), 53.7 (C-8), 34.7 (C-7"), 31.3 (C-8"), 17.8
(C-6")o VA - %d 55 Scikf i — 50, e b
%) 12 25 massonianoside B.

&Y 13: AR, 5% 5 DA,
'H-NMR (400 MHz, DMSO-d;) 6: 8.76, 8.44 (# 1H,
s, ph-OH), 6.70 (1H, d, J = 8.0 Hz, H-5'), 6.65 (1H, d,
J=1.6 Hz, H-2), 6.62 (1H, s, H-2'), 6.48 (1H, dd, J =
8.0, 1.6 Hz, H-6), 6.10 (1H, s, H-5"), 5.36 (1H, d, J =
5.2 Hz, 2"-OH), 5.08 (1H, d, J = 5.6 Hz, 3"-OH), 4.69
(1H, t, J = 5.6 Hz, 5"-OH), 4.56 (1H, d, J = 2.0 Hz,
H-1"), 442 (1H, t, J = 5.2 Hz, 9-OH), 3.84 (2H, m,
H-7, 2"), 3.71 (3H, s, 3'-OMe), 3.71 (3H, s, 3-OMe),
3.66 (3H, m, H-9a, 3", 4”), 3.44 (4H, m, H-9', 5"),
2.93 (1H, dd, J = 10.0, 2.0 Hz, H-9b), 2.72 (2H, m,
H-7), 1.89 (1H, m, H-8"), 1.75 (1H, m, H-8);
C-NMR (100 MHz, DMSO-dq) J: 147.8 (C-3), 146.0
(C-3"), 145.1 (C-4), 144.6 (C-4'), 137.2 (C-1), 132.9
(C-6'), 127.6 (C-1"), 121.8 (C-6), 116.6 (C-5"), 115.9
(C-5), 113.7 (C-2), 112.3 (C-2'), 109.1 (C-1"), 84.1
(C-4"), 82.5 (C-2"), 77.2 (C-3"), 66.2 (C-9), 63.3
(C-9), 61.6 (C-5"), 56.1 (3-OMe), 56.0 (3'-OMe),
46.6 (C-7), 44.2 (C-8), 38.2 (C-8"), 32.8 (C-7"). LA I

Hod 5 ScukapoE — 507, 454 HMBC AR R,
YR AW 13 N S IE I AA R RE-9"-O-BT FiA B £ .

&Y 14: OB KR, 5%E RN,
'H-NMR (400 MHz, DMSO-ds) &: 11.92 (1H, s,
ph-5-OH), 10.85 (1H, brs, ph-7-OH), 8.79 (1H, brs,
ph-4-OH), 7.26 (1H, d, J = 1.6 Hz, H-2"), 7.03 (1H,
dd, J = 8.0, 1.6 Hz, H-6), 6.85 (1H, d, J = 8.0 Hz,
H-5'), 5.91 (1H, d, J = 2.0 Hz, H-6), 5.87 (1H, d, J =
2.0 Hz, H-8), 5.76 (1H, d, J = 6.0 Hz, 2"-OH), 5.53
(1H, brs, 3-OH), 5.12 (1H, m, 3"-OH), 5.03 (1H, d,
J = 11.2 Hz, H-2), 5.03 (1H, t, J = 5.6 Hz, 6"-OH),
471 (1H, d, J = 7.2 Hz, H-1"), 4.59 (1H, dd, J = 11.2,
6.0 Hz, H-3), 437 (1H, m, 4"-OH), 3.70 (1H, m,
H-6"a), 3.45 (1H, m, H-6"b), 3.30 (3H, m, H-2", 3",
5", 3.19 (1H, m, H-4"); "“C-NMR (100 MHz,
DMSO-dg) d: 197.7 (C-4), 166.9 (C-7), 163.3 (C-5),
162.5 (C-9), 147.2 (C-4'), 144.9 (C-3), 128.2 (C-1"),
122.9 (C-6"), 116.6 (C-2), 115.5 (C-5"), 102.1 (C-1"),
100.4 (C-10), 96.1 (C-6), 95.1 (C-8), 82.9 (C-2), 77.2
(C-5"), 76.0 (C-3"), 73.3 (C-2"), 71.3 (C-3), 69.7
(C-4"), 60.6 (C-6") L FXcdfs 5 ScibifdiaE — 55,
e LAY 14 1 (2R3R)-1EHEHA E-3'-0-p-D-Nlk
e 78] 25 B 1
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