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Abstract: Objective To investigate the chemical constituents from the roots of llex pubescens. Methods The chemical constituents
were isolated and purified by repeated silica gel column chromatography, Sephadex LH-20 gel column chromatography, medium
pressure column chromatography, high pressure flash chromatography, and semi-preparative HPLC, and their structures were
clucidated on the basis of physico-chemical constants and spectral analysis. Results Fourteen compounds were identified as syringin
(1), 3,4-dihydroxyphenyl ethanol (2), oleuropein (3), salidroside (4), oleoside 11-methyl ester (5), (8£)-nuezhenide (6), (82)-ligstroside
(7), oleoacteoside (8), oleoside dimethyl ester (9), olivil-4-O-B-D-glucoside (10), (+)-cyclo-olivil-6-O-B-D-glucoside (11),
(+)-cyclo-olivil-4’-O-B-D-glucoside (12), ligstroside (13), and wilfordiol B (14). Conclusion Compounds 2, 4, and 12—14 are
obtained from this genus for the first time, and compounds 1, 3, and 5—11 are obtained from this plant for the first time.
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AP R PR AT RSN > WARE . AR
AU VI B AT A By BEAT ST, 2> 1S3 14
MEEY, A% E RN T A/ (syringin, 1), 3,4-
TRIIRFE (3,4-dihydroxyphenyl ethanol, 2).
M7 Coleuropein, 3). £L5 K1F (salidroside,
4) . RIENH-11-F 1§ (oleoside-11-methyl ester, 5)+
(8E)- V171 [(8E)-nuezhenide, 6] (8Z)-ligstroside
(7 oleoacteoside (8). oleoside dimethyl ester (9).
olivil-4'-0-B-D-glucoside (10). (+)-cyclo-olivil-6-O-
B-D-glucoside ( 11 ) . (+)-cyclo-olivil-4’-O-B-D-
glucoside (12). ligstroside (13). wilfordiol B (14),
b &Y 2 40 12~14 RN @Y1 5y
BARE] 1. 30 5~11 N EIRAAEY > B 2
1 XFES5HH

Bruker AVANCE 111 600 A% i 9 4% (i [l £ 65
TN HE ) QTrap 4500+ 8 i1 (% K AB
SCIEX); o i Hs bRt i) 26 (1% A CORMIARFER i E
/s NSl S/NIETIDINE S T T R R
(LC-20AT, SPD-20A, HAHAT); Cs -l
tEAE (250 mmX 10 mm, 5 pm, [ kromsil 2
] ); Sephadex LH-20 %)X (3¢[H GE Aw]); EL204
R (R -FER 2 (i) AT IRA ]
PRI AU LR IR 08 T )5 e 28R AX
CRISHAL BT T s A2l (rtrat,
SR A FRA R D) HSGFosy W2 (I AR
WO BT ARERR T R A R ] ) &b (3 I ke
JRE 341 hy i S A AT B A W) H o

R BRAERAT A RS, HILHE TN
KFAF R RRBIREE N WEBEE lex
pubescens Hook. et Arn. var. kwangsiensis Hand.
-Mazz. . Z5MArAR (141008) LRAZT I3 K2~
2 bR A
2 RBSSE

IPEBEAH A 50 kg By, 8 f5E T
WA 3 I BRI 48 h, BERE 3 h Btk 1 Ik, Bk,
WA, &, W2 BRI R B .
T AR ACKHR B R e O A e . IR
LBRZ A, A8 7> AR DD 711, 45
AR A 512 g, WHIR OBEAHY) 800 go KTt
12 CTEFER D AZRERAT (% (200~300 HD, KX
F G t- R (100 2 04 90 : 10+ 80 & 20 70 :
30, 50 150, 0:100) BEME, 73216 NFLL Fr. 1~
6. Fr.2 ZHEIRA A% (200~300 H), HKIKH 4

FE-FHEE (98 22, 96: 4. 9416, 93:7. 92 : 8,
90 : 100 Y, 1926 N4> Fr. 2-1~2-6. Fr. 2-2
it Sephadex LH-20 A3t ik A Y- il 2% = 50 AH (1
WEAEAEMEEY 1 (39 mg). 2 (45mg) F14 (58
mg). Fr.2-5 i1 Sephadex LH-20 £ ik 12 - il 2%
T RGBT B 43 B A5 2GS0 10 (29 mg) Fl 11 (15
mg); Fr. 2-6 illid Sephadex LH-20 £ (A ik J -l %%
T OB 3 23 B S I A4 12 (28 mg) 1 14 (12
mg) . Fr. 3 £ [ ODS A (3%, 4K 7K (20
80. 30 : 70, 40 :60. 50 :50. 60 :40. 80 : 20.
100 : 0O PEME, 1527 A4 Fr. 3-1~3-7. Fr. 3-4
TH T e He DR ) % S B RS 3 (35 mg)
15 (52 mg). Fr. 3-5 ik i He PR ) 2% €0 43 55
HBEEY 6 (48 mg) F17 (128 mg). Fr. 3-6 i@
e e PR I 45 il 7y B 24 54 8 (145 mg). 9
(25mg) F113 (65 mg).
3 HMETE

EW 1. AR (FEE; ESI-MS m/z: 371
[M—H], 4T3k C7H2400. "H-NMR (600 MHz,
CD;0D) 6: 6.75 (2H, s, H-3, 5), 6.54 (1H, d, J = 15.8
Hz, H-7), 6.34 (1H, dt, J = 5.6, 15.8 Hz, H-8), 4.86
(1H, d, J=7.6 Hz, H-1"), 422 (2H, dd, J = 5.6, 1.4 Hz,
H-2,9), 3.82 (6H, s, 2X OCHs), 3.78 (1H, dd, Jsa 61 =
12.0 Hz, Jga s = 2.4 Hz, H-6'a), 3.66 (1H, dd, Ja ¢ =
12.0 Hz, Jgy, s = 5.2 Hz, H-6'b), 3.48 (1H, m, H-3"),
3.42 (2H, m, H-4, 5'), 3.22 (1H, m, H-2"); "*C-NMR
(150 MHz, CD;0D) &: 154.8 (C-2, 6), 136.5 (C-1),
135.8 (C-4), 131.8 (C-8), 130.6 (C-7), 106.1 (C-3, 5),
105.9 (C-1"), 78.9 (C-3"), 78.4 (C-5"), 76.3 (C-2"), 71.9
(C-4"), 64.1 (C-9), 63.2 (C-6'), 57.6 (2X OCH3). Ll I
PR K g Scmk s 8, etk a1 T
o

WEW 2: REAHRY) (TEL; ESI-MS m/z:
154 M]", 2> 13k CgH 003, 'H-NMR (600 MHz,
CD;0D) §: 6.69 (1H, d, J = 2.0 Hz, H-2), 6.70 (1H, d,
J = 8.0 Hz, H-5), 6.52 (1H, dd, J = 8.0, 2.0 Hz, H-6),
2.64 (2H, t,J= 6.5 Hz, H-7), 3.64 (2H, td, J= 6.5, 5.5
Hz, H-8), 3.66 (1H, t, J = 5.5 Hz, 8-OH); "“C-NMR
(150 MHz, CD;0D) 8: 131.6 (C-1), 115.6 (C-2), 145.3
(C-3), 143.7 (C-4), 116.5 (C-5), 120.7 (C-6), 39.4
(C-7), 63.9 (C-8), LA ¥ 5 cikitiE —8°, %
WEEW 2 K 3.4- IO,

&Y 3: AR (FEL; ESI-MS m/z: 563
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[M—+Na]", 4> 734 Cy5H3,013. 'H-NMR (600 MHz,
CD;0D) d: 5.92 (1H, brs, H-1), 7.46 (1H, s, H-3), 3.95
(1H, dd, J = 4.0, 9.5 Hz, H-5), 2.40 (1H, dd, J = 14.5,
9.5 Hz, H-60), 2.68 (1H, dd, J = 14.5, 4.0 Hz, H-6B),
6.02 (1H, qd, J = 7.5, 1.0 Hz, H-8), 1.67 (3H, dd, J =
7.5, 1.5 Hz, H-10), 4.06~4.18 (2H, dt, J = 11.0, 7.0
Hz, H-a), 2.75 (2H, t, J = 7.0 Hz, H-p), 3.68 (3H, s,
OCHs3), 6.75 (1H, d, J=2.0 Hz, H-2'), 6.73 (1H, d, J =
8.5 Hz, H-5"), 6.56 (1H, dd, J = 2.0, 8.5 Hz, H-6),
484 (1H, d, J = 7.5 Hz, H-1"), 3.34~3.48 (4H,
H-2"~5"), 3.70 (1H, dd, J = 11.5, 2.5 Hz,
H-6"0), 3.86 (1H, dd, J = 11.5, 5.5 Hz, H-6"B);
BC-NMR (150 MHz, CD;OD) §: 94.6 (C-1), 154.2
(C-3), 109.2 (C-4), 31.4 (C-5), 40.7 (C-6), 171.7
(C-7), 124.1 (C-8), 130.4 (C-9), 13.5 (C-10), 167.2
(C-11), 66.1 (C-a), 35.0 (C-B), 51.5 (OCH3), 130.4
(C-1"), 116.1 (C-2'), 145.8 (C-3"), 144.5 (C-4), 116.8
(C-5", 121.1 (C-6"), 100.6 (C-1"), 74.2 (C-2"), 77.8
(C-3"), 71.5 (C-4"), 77.9 (C-5"), 62.9 (C-6"). LA L%k
o5 SRR G — 5, SR A ) 3 NI T
a4 AtfES (FEE; ESI-MS m/z: 323
[M—+Na]", 7> 73N C14H07. 'H-NMR (600 MHz,
CD;0D) d: 7.03 (2H, d, J = 8.1 Hz, H-4, 8), 6.68 (2H,
d, J=8.1 Hz, H-5, 7), 427 (1H, d, J = 7.8 Hz, H-1"),
3.20~4.01 (7H, m, H-2, 2', 6), 2.80 (2H, t, J = 7.8
Hz, H-3', 5); “C-NMR (150 MHz, CD;0OD) 6: 71.5
(C-1), 36.3 (C-2), 130.7 (C-3), 130.9 (C-4, 8), 116.1
(C-5, 7), 156.6 (C-6), 104.2 (C-1"), 75.0 (C-2'), 77.8
(C-3"), 72.0 (C-4"), 78.0 (C-5"), 62.7 (C-6"). LA %di
5 caraiE 8, Mt 4 e BT
tEWs: AR AR (Wi?) ESI-MS m/z: 427
[M+Nal", 2> 730 C17H,401,. 'H-NMR (600 MHz,
CD;0D) 8: 5.94 (1H, brs, H-1), 7.44 (1H, s, H-3), 3.83
(1H, dd, J = 12.0, 2.0 Hz, H-5), 6.00 (1H, q, J = 6.0
Hz, H-8), 1.73 (3H, d, J = 6.0 Hz, H-10), 3.66 (3H, s,
OCHs3), 4.75 (1H, d, J = 7.5 Hz, H-1), 3.83 (1H, dd,
J =12.0, 4.0 Hz, H-6a), 3.59 (1H, m, H-6p), 3.19~
3.35 (6H, m, H-2~5, 6a, 63); C-NMR (150 MHz,
CD;0D) &: 95.4 (C-1), 154.7 (C-3), 110.7 (C-4), 32.7
(C-5), 40.2 (C-6), 175.4 (C-7), 123.9 (C-8), 131.3
(C-9), 13.8 (C-10), 168.1 (C-11), 101.1 (C-1"), 74.8
(C-2"), 78.4 (C-3"), 71.5 (C-4'), 78.0 (C-5'), 62.8
(C-6". VL% 5 S3cikapiE —87, e a

overlap,

5 AABENTF-11-H .

tae6: AERA ﬁﬁ@%) ESI-MS m/z: 709
[M+Na]", 2+ 734 C31HarO17. 'H-NMR (600 MHz,
CD;0D) d: 5.82 (1H, brs, H-1), 7.42 (1H, s, H-3), 3.92
(1H, dd, J = 5.0, 9.0 Hz, H-5), 2.42 (1H, dd, J = 14.0,
9.0 Hz, H-60), 2.67 (1H, dd, J = 14.0, 5.0 Hz, H-6),
6.02 (1H, qd, J = 7.0, 2.0 Hz, H-8), 1.67 (3H, dd, J =
7.0, 1.5 Hz, H-10), 3.63~3.84 (2H, dt, J = 11.5, 7.5
Hz, H-a), 2.74 (2H, t, J = 7.5 Hz, H-B), 3.58 (3H, s,
OCHs), 6.94 (2H, d, J = 8.5 Hz, H-2', 6"), 6.58 (2H, d,
J=8.5 Hz, H-3', 5'), 421 (1H, d, J = 8.0 Hz, H-1"),
3.10~3.28 (8H, overlap, H-2"~5", 2""~5""), 4.12
(1H, dd, J = 12.0, 6.0 Hz, H-6"a), 4.25 (1H, dd, J =
12.0, 2.0 Hz, H-6"B), 4.71 (1H, d, J = 8.0 Hz, H-1""),
3.56 (1H, overlap, H-6""a), 3.77 (1H, dd, J = 12.0, 2.0
Hz, H-6""B): ""C-NMR (150 MHz, CD;0D) §: 95.2
(C-1), 155.2 (C-3), 109.4 (C-4), 31.8 (C-5), 413
(C-6), 173.0 (C-7), 124.9 (C-8), 130.5 (C-9), 13.8
(C-10), 168.7 (C-11), 722 (C-a), 36.4 (C-B), 52.0
(OCHj3), 130.7 (C-17), 130.9 (C-2, 6'), 116.2 (C-3', 5"),
156.8 (C-4"), 104.4 (C-1"), 74.7 (C-2"), 77.9 (C-3"),
71.6 (C-4"), 75.1 (C-5"), 65.0 (C-6"), 100.9 (C-1""),
74.9 (C-2"), 78.4 (C-3"), 71.5 (C-4""), 77.9 (C-5""),
62.9 (C-6"). L ¥ 5 scmkipis — 57, ke
WEY 6 4 (8E)-L i1,

e 1 AR (Eﬁ@%) ESI-MS m/z: 547
[M-+Na]", 2+ 73 A CysH3,01. 'H-NMR (600 MHz,
CD;0D) d: 6.03 (1H, brs, H-1), 7.45 (1H, s, H-3), 3.68
(2H, m, H-5, 6"a), 2.60 (1H, dd, J = 14.5, 8.5 Hz,
H-60), 2.87 (1H, dd, J = 14.5, 5.0 Hz, H-6p), 5.96
(1H, qd, J = 7.0, 1.2 Hz, H-8), 1.70 (3H, dd, J = 7.0,
1.6 Hz, H-10), 4.16 (2H, m, H-a), 2.80 (2H, t, J = 7.0
Hz, H-B), 3.68 (3H, s, OCH3), 6.98 (2H, d, J = 8.5 Hz,
H-2', 6), 6.62 (2H, d, J = 8.5 Hz, H-3', 5), 4.70 (1H,
d, /= 8.0 Hz, H-1"), 3.20~3.38 (4H, overlap, H-2"~
5", 3.89 (1H, dd, J = 12.0, 2.0 Hz, H-6"B); '*C-NMR
(150 MHz, CD;0D) 6: 93.7 (C-1), 154.2 (C-3), 112.4
(C-4), 33.8 (C-5), 37.6 (C-6), 173.5 (C-7), 126.0
(C-8), 132.5 (C-9), 13.5 (C-10), 168.6 (C-11), 66.7
(C-0), 35.4 (C-B), 51.8 (OCH3), 130.0 (C-1'), 130.9
(C-2', 6", 116.2 (C-3', 5'), 157.2 (C-4"), 100.1 (C-1"),
74.8 (C-2"), 78.2 (C-3"), 71.6 (C-4"), 77.9 (C-5"),
62.8 (C-6")o LA -%d 5 Scikaiig —87, et
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W TN (82)-ligstroside.

e 8: E’é%?ﬁ(ﬁﬁ'@?) ESI-MS m/z: 1 033
[M+Na]", 23 724 CysHssOss. 'H-NMR (600 MHz,
CD;0D) 6: 5.55 (1H, brs, H-1), 7.39 (1H, s, H-3), 2.06
(1H, dd, J = 16.5, 4.0 Hz, H-60), 1.90 (1H, dd, J =
16.5, 9.0 Hz, H-6p), 5.93 (1H, brg, J = 7.0 Hz, H-8),
1.62 (3H, dd, J = 1.5, 7.5 Hz, H-10), 6.64 (1H, d, J =
2.0 Hz, H-2'), 6.62 (1H, d, J= 8.0 Hz, H-5"), 6.50 (1H,
dd, J = 8.0, 2.0 Hz, H-6"), 2.74 (2H, dt, J = 8.0, 6.0
Hz, H-B), 6.98 (1H, d, J = 2.0 Hz, H-2"), 6.98 (1H, d,
J = 8.5 Hz, H-5"), 6.50 (1H, dd, J = 8.5, 2.0 Hz,
H-6"), 7.54 (1H, d, J = 16.0 Hz, H-7"), 6.21 (1H, d,
J =16.0 Hz, H-8"), 4.84 (1H, d, J = 7.5 Hz, H-1""),
433 (1H, d, J = 8.0 Hz, H-1""), 4.80 (1H, d, J = 2.0
Hz, H-1"""), 1.00 (1H, d, J = 6.0 Hz, H-6"); *C-NMR
(150 MHz, CD;0D) ¢: 95.5 (C-1), 155.1 (C-3), 109.2
(C-4), 30.7 (C-5), 40.9 (C-6), 172.9 (C-7), 124.6
(C-8), 130.8 (C-9), 13.7 (C-10), 168.7 (C-11), 51.9
(OCHs3), 131.4 (C-1"), 116.7 (C-2'), 144.7 (C-3"), 146.1
(C-4"), 117.1 (C-5"), 121.2 (C-6"), 72.3 (C-a), 36.6
(C-p), 127.5 (C-1"), 114.2 (C-2"), 150.0 (C-3"), 146.9
(C-4"), 1163 (C-5"), 123.0 (C-6"), 1482 (C-7"),
1154 (C-8"), 168.1 (C-9”), 100.9 (C-1"), 74.8
(C-2"), 78.2 (C-3"), 71.4 (C-4"), 77.9 (C-5""), 62.7
(C-6""), 101.1 (C-1""), 75.8 (C-2""), 77.6 (C-3""),
702 (C-4"), 76.7 (C-5""), 62.2 (C-6""), 104.2
(C-1"""), 69.9 (C-2""""), 72.3 (C-3"""), 75.4 (C-4""),
67.8 (C-5""""), 18.1 (C-6""""). LA _bHdin 5 SRR IE—
U s EAL A Y) 8y oleoacteoside

0&%‘@9 (SREER I N (EF'E%J ESI-MS m/z: 441
[M-+Na]", 4> 24 CisHa601,- 'H-NMR (600 MHz,
CD;0D) 8: 5.90 (1H, s, H-1), 7.51 (1H, s, H-3), 3.97
(1H, dd, J = 8.8, 4.4 Hz, H-5), 2.72 (1H, dd, J = 4.4,
14.0 Hz, H-6a), 2.42 (1H, dd, J = 8.8, 14.0 Hz, H-6b),
6.09 (1H, q, J= 7.2 Hz, H-8), 1.72 (3H, d, J= 7.2 Hz,
H-10), 3.62 (3H, s, 7-OCHj3), 3.70 (3H, s, 11-OCH3),
479 (1H, d, J = 7.6 Hz, H-1); "*C-NMR (150 MHz,
CD;0D) 6: 95.0 (C-1), 155.0 (C-3), 109.2 (C-4), 31.8
(C-5), 41.0 (C-6), 173.3 (C-7), 124.7 (C-8), 130.2
(C-9), 13.6 (C-10), 168.4 (C-11), 52.2 (OCH3-7), 51.9
(OCH3-11), 100.7 (C-17), 74.6 (C-2"), 78.3 (C-3"), 71.3
(C-4"), 78.8 (C-5"), 62.6 (C-6")o YLLKk 5 SCiikIiiE
— 5P, WU EA) 9 M oleoside dimethyl ester.

&4 10: AR AR (EF‘@%) ESI-MS m/z: 561
[M+Na]", 2+ 734 Ca6H34012. 'H-NMR (600 MHz,
CD;0D) 6: 7.13 (1H, d, J = 1.8 Hz, H-2), 7.08 (1H, d,
J = 8.0 Hz, H-5"), 6.99 (1H, d, J = 1.8 Hz, H-2"), 6.87
(1H, dd, J = 8.0, 1.8 Hz, H-6), 6.84 (1H, dd, J = 8.0,
1.8 Hz, H-6'), 6.73 (1H, d, J = 8.0 Hz, H-5), 4.72 (1H,
d, J=7.2 Hz, H-7), 3.86 (3H, s, 3'-OCH;), 3.84 (3H,
s, 3-OCH3), 3.80 (1H, m, H-9b), 3.80 (1H, d, J = 9.0
Hz, H-9'b), 3.73 (1H, m, H-9a), 3.59 (1H, d, J = 9.0
Hz, H-92'), 3.03 (1H, d, J = 13.6 Hz, H-7'b), 2.95 (1H,
d, J = 13.6 Hz, H-7'a), 2.30 (1H, m, H-8); "*C-NMR
(150 MHz, CD;0D) §: 150.4 (C-3'), 149.0 (C-3),
147.3 (C-4), 146.7 (C-4"), 135.3 (C-1), 134.1 (C-1'),
124.0 (C-6'), 120. 8 (C-6), 117.8 (C-5"), 116.2 (C-2"),
115.7 (C-5), 111.5 (C-2), 103.0 (C-1"), 85.8 (C-7),
82.5 (C-8'), 78.2 (C-5"), 77.9 (C-9"), 77.8 (C-3"), 75.0
(C-2"), 71.4 (C-4"), 62.5 (C-6"), 62.0 (C-8), 60.7
(C-9), 56.7 (3'-OCHs3), 56.3 (3-OCHj3), 40.7 (C-7"). LA
O ok RE 8, M se A 10 0k
olivil-4'-O-B-D-glucoside.

& 11: AERAE CFEE; ESI-MS m/z: 561
[M+Nal", 7+ 734 Ca6H34012. 'H-NMR (600 MHz,
CD;0D) 6: 2.57 (1H, d, J = 17.0 Hz, H-1a), 3.19 (1H,
d, J=17.0 Hz, H-1p), 2.03 (1H, d, J = 12.0 Hz, H-3),
4.02 (1H, d, J = 12.0 Hz, H-4), 6.46 (1H, s, H-5),
6.65~6.66 (2H, s, H-8, 2'), 6.61 (1H, dd, J = 8.0, 2.0
Hz, H-6"), 6.70 (1H, d, J = 8.0 Hz, H-5"), 3.75 (6H, s,
2XOCH;), 4.30 (1H, d, J = 8.0 Hz, H-1"), 3.21~3.34
(4H, m, H-2'~5"), 3.53 (1H, dd, J = 11.0, 3.5 Hz,
H-6'0), 3.59 (1H, dd, J = 11.0, 1.5 Hz, H-6'B);
BC-NMR (150 MHz, CD;0OD) 4: 40.0 (C-1), 74.9
(C-2), 47.3 (C-3), 45.0 (C-4), 119.1 (C-5), 146.2
(C-6), 148.8 (C-7), 113.8 (C-8), 129.8 (C-9), 134.1
(C-10), 56.4, 55.8 (2XOCH;), 69.4 (C-2a), 60.9
(C-3a), 138.2 (C-1"), 113.9 (C-2'), 149.1 (C-3"), 146.2
(C-4"), 116.1 (C-5"), 123.6 (C-6'), 103.4 (C-1"), 74.6
(C-2"), 78.0 (C-3"), 70.8 (C-4"), 779 (C-5"), 62.0
(C-6")o LA _EXde 5 ScmkipiE —8Y, W% eib s
Y1k (+)—cyclo—olivi1—6—O—B—D—gluc051deo

EY 12: AERR ( Eﬁ@ﬁ); ESI-MS m/z: 561
[M+Na]", 2 72k CogH34012- 'H-NMR (600 MHz,
CD;0D) 8: 6.73 (1H, d, J = 8.1 Hz, H-5), 6.67 (2H, m,
H-2, 2, 6.63 (1H, dd, J = 8.1, 2.0 Hz, H-6), 6.47 (1H,
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s, H-5"), 431 (1H, d, J = 7.9 Hz, H-1"), 4.03 (1H, d,
J=11.8 Hz, H-7), 3.77 3H, s, 3-OCHs), 3.74 (3H, s,
3-OCH), 3.24 (1H, d, J = 16.2 Hz, H-1a), 2.61 (1H,
d, J = 16.2 Hz, H-1p), 2.03 (1H, m, H-8); "“C-NMR
(150 MHz, CD;OD) J: 149.1 (C-3), 148.8 (C-3"),
146.2 (C-4), 146.1 (C-4"), 138.2 (C-1), 134.0 (C-1"),
129.8 (C-6'), 123.6 (C-6), 119.1 (C-5"), 116.1 (C-5),
113.9 (C-2), 113.7 (C-2'), 103.4 (C-1"), 77.9 (C-5"),
77.8 (C-3"), 74.9 (C-8'), 74.6 (C-2"), 70.8 (C-4"), 69.3
(C-9), 62.0 (C-6"), 60.8 (C-9), 56.8 (C-3-OCH3), 56.4
(C-3'-OCHj), 47.2 (C-8), 45.0 (C-7), 39.9 (C-7"). LA L
By 5 ocmkakiE -8, g Ehew 12
(+)-cyclo-olivil-4'-O-B-D-glucoside.

a3 AR AR (FEE; ESI-MS m/z: 547
[M+Na]", 7+ 72k CosH3,015. '"H-NMR (600 MHz,
CD;0D) ¢: 5.86 (1H, s, H-1), 7.50 (1H, s, H-3), 3.83
(1H, dd, J = 9.5, 4.0 Hz, H-5), 2.61 (1H, dd, J = 14.5,
4.0 Hz, H-6b), 2.39 (1H, dd, J = 14.5, 9.5 Hz, H-6a),
5.95 (1H, dd, J = 13.5, 7.0 Hz, H-8), 1.60 (3H, dd, J =
7.0, 1.0 Hz, H-10), 3.67 (3H, s, -OCH3), 4.66 (1H, d,
J = 8.0 Hz, H-1), 421 (1H, dt, J = 10.8, 6.9 Hz,
H-1"a), 4.07 (1H, dt, J = 10.8, 6.9 Hz, H-1"b), 2.74
(2H, t, J = 7.0 Hz, H-2"), 7.01 (2H, d, J = 8.5 Hz,
H-4", 8"), 6.67 (2H, dd, J = 8.5, 2.0 Hz, H-5", 7"):
BC-NMR (150 MHz, CD;0OD) &: 93.0 (C-1), 153.5
(C-3), 107.8 (C-4), 30.2 (C-5), 40.0 (C-6), 170.8
(C-7), 123.1 (C-8), 129.2 (C-9), 13.0 (C-10), 166.3
(C-11), 99.1 (C-1"), 73.4 (C-2'), 76.6 (C-3"), 70.0
(C-4"), 774 (C-5'), 612 (C-6"), 51.3 (-OCHj3), 65.1
(C-1"), 33.6 (C-2"), 127.9 (C-3"), 129.8 (C-4"), 115.2
(C-5"), 155.9 (C-6"), 115.2 (C-7"), 129.8 (C-8"). LA I
o 5wkl — 2, S ER S 13 N
ligstroside.

G 14: LTEHPIRY (B ; ESI-MS m/z:
493 [M+Na]", 7> 73N C1oH240s. 'H-NMR (600
MHz, CD;0D) é: 6.93 (1H, d, J = 1.0 Hz, H-2), 6.69
(1H, d, J = 8.0 Hz, H-5), 6.73 (1H, dd, J = 8.0, 1.0 Hz,
H-6), 4.86 (1H, d, J = 4.5 Hz, H-7), 4.14 (1H, m, H-8),
3.83 (1H, dd, J = 12.0, 5.5 Hz, H-9a), 3.48 (1H, dd,

J =120, 3.5 Hz, H-9b), 6.64 (2H, s, H-2', 6'), 4.50
(2H, s, H-7"), 3.78 (3H, s, 3-OCHs), 3.77 (6H, s, 3,
5-OCH;); “C-NMR (150 MHz, CD;OD) &: 133.8
(C-1), 111.4 (C-2), 148.7 (C-3), 146.8 (C-4), 115.8
(C-5), 120.6 (C-6), 74.0 (C-7), 87.6 (C-8), 61.4 (C-9),
139.2 (C-1'), 105.2 (C-2"), 154.5 (C-3"), 135.8 (C-4"),
154.5 (C-5"), 105.2 (C-6"), 65.2 (C-7"), 56.4 (OCH;-3),
56.6 (OCH;-3', 5" LL - ¥cHi 5 scmkdionr —21"),
B E W) 14 4y wilfordiol B
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