¢ &% Chinese Traditional and Herbal Drugs 3£ 44 % 25 14 3] 201347 A - 1887 ¢

RITE S W E RIS TR

%2, oEEL E2EL A KRY, AR
1. b E AR RN S A RBEIT, WE W 571101
2. R BRI R S T B SR R ke, £ B 650201

% ZE:. B8 WARWEE Daphne acutiloba B ESAERAY . FiE R 3% 5 Sephadex LH-20 #EA:
EIEIT B lith, BB TS E SN . SR NRMEEEZE 95% SREIRI PRI IR £ BE AL A7 41 43
BIARE] 14 MXGEEEH, 75w BaEE R A (D, BIEE C (), BEEHEC (3. BIEHF (4., BHEHE (5.
LW (6). BEEHEZR K (7). FREFE (8). WHHE (9, BEEHZE D, (10). TIHEZEH (. 3-FEE-THEHLH
(12, EBEEHH K (13) MEEEHEB (14). % BRIEY 14 46, HLALEW 0 8 IR ZAEY b o 2515 2.

KERIA: A DK, BIEE R A SRR RER

PESES: R284.1 NEFRERE: A XEHS: 0253-2670(2013)14 - 1887 - 06

DOI: 10.7501/j.issn.0253-2670.2013.14.005

Biflavans or biflavons from stems of Daphne acutiloba
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Abstract: Objective To study the chemical constituents from the stems of Daphne acutiloba. Methods The constituents were
separated by column chromatography and their structures were elucidated by spectral data analyses. Results Fourteen biflavans or
biflavons were isolated from the EtOAc fraction of 95% ethanol reflux extract in the stems of D. acutiloba and were identified as
daphnodorin A (1), daphnodorin C (2), daphnodorin C’ (3), daphnodorin F (4), daphnodorin E (5), wikstrol A (6), daphnodorin K (7),
iso-chamaejasmin (8), (+)-chamaejasmin (9), daphnodorin D, (10), daphnodorin H (11), 3-methoxyl daphnodorin H (12), daphnodorin
K’ (13), and daphnodorin B (14). Conclusion All the compounds except 14 are obtained from the stems of this plant for the first time.
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VG Autospec—3000 M T4 ; Bruker AM—
400 F1 DRX—500 #4614 (Fiit: Bruker);
FEC SRR (200~300 H)D Fli = (i GF254
YT BEEA MR AR M; Sephadex LH-20 4
GE Biosciences A H) 5" e F-ifil#¢ HPLC & Agilent
1100 AR OIEAL, i £ 4E Zorbax SB-Cis (250
mmX9.4 mm, 5pum).

RMeEi A 2R B am4Eriim s 2, i [EEF
Wt EE WAL SE T OMITATE I D MG s i L e
Tt A Bk 3 7y JB A ) 92 I i ¥ Daphne acutiloba Rehd.
25, bRA (HUANGO0004) 77 J8T rF R R B B
WIFE A0 70 P AR 27 5 V0 0t e R ) [l oK
R
2 RESSE

I IMeEi AT =5 7 kg, BiriE H 95% CBERR
P 3 R, BRI 4, JEBORAERGRE, KR,
43 ) A ek T A BORITTE TR £ I A DO R 4 2
PO M7 221 g BEIR LBEEE7> 300 go HUBHIR
LBEES Iy, SRERAE O, SU-HEE (91153 1 D)
BOEVEE, 9% Fr. 1 (120 g). Fr. 2 (45 g). Fr. 3
(110 g). Fr. 3 LREEAEEWE, fimE-piEd (5
11 @ DBBEVEN, &7 513 5 AN Fr. 3-1~3-5,
Fr. 3-5 AR RAE (%, S5-I (911531 1) 6
BEVEIG, FFZE Sephadex LH-20 f4iff (FEE) 70
P& 14 (3.8 ). Fr. 3-4 ZRERFE(OIE, HA)-
FEE (50 1) Yelid, FFErEReAr s, Fymmk-mA i
(121 &A5-F8E (100 1) Pefii, T4 Sephadex
LH-20 failf CFHED 73 B aifb /34654 2(39.0 mg) -
3(25.3mg). 4 (263 mg). 10 (47.3 mg) 1 11 (25.9
mg). Fr.3-3 &R G, SO-HEE (700D 3%
i, FRRERAE B CEli-FIE 9 0 1) A Sephadex
LH-20 il (HED, S4a1 (7.8 g) F19 (17.7
mg). Fr.3-2 &R, SU-HEE 9 DA
JHEE-TIE (10 1) Pefli. FF2 RPyg AL (40%~

90% FFIliE ) Al Sephadex LH-20 {43 (HEE) kL&
Y5 (162 mg). 6 (13.4 mg). 7 (47.3 mg) A8
(11.2 mg). Fr. 3-1 ERAE A CGU-HRET7 © 1D
FI Sephadex LH-20 (il (i), £ 254 12(22.2
mg). 13 (173 mg). 6 (403 mg).
3 KT

A 1w TC e B R (HEE), ESI-MS m/z:
525 [M—H], 4T3 C3Hp00, mp 185~186 C.
'H-NMR (500 MHz, CD;0D) 6: 7.47 (2H, dd, J = 1.5,
7.8 Hz, H-12", 16"), 6.90 (2H, dd, J = 1.3, 7.9 Hz,
H-2', 6), 6.75 (2H, dd, J = 1.5, 7.8 Hz, H-13", 15"),
6.63 (2H, dd, J = 1.3, 7.9 Hz, H-3', 5"), 6.51 (1H, s,
H-6), 5.73 (1H, d, J = 1.6 Hz, H-7"/9"), 4.81 (1H, dd,
J=2.0,9.5 Hz, H-2), 2.79 (1H, ddd, J = 4.4, 7.8, 16.6
Hz, H-4p), 2.18 (1H, ddd, J= 3.4, 7.8, 16.6 Hz, H-4a),
2.71 (1H, m, H-3a), 1.79 (1H, m, H-3B): “*C-NMR
(100 MHz, CD;0D) §: 78.5 (C-2), 21.3 (C-3), 31.2
(C-4), 157.4 (C-5), 90.4 (C-6), 150.3 (C-7), 112.1
(C-8), 155.0 (C-9), 106.0 (C-10), 134.0 (C-1'), 127.6
(C-2', 6", 115.9 (C-3', 5'), 158.7 (C-4"), 149.4 (C-2"),
118.8 (C-3"), 197.2 (C-4"), 107.9 (C-5"), 167.6 (C-6",
10"), 166.2 (C-8") 95.8 (C-7", 9"), 123.6 (C-11"),
128.3 (C-12", 16"), 157.4 (s, C-14"), 116.4 (C-13",
157y, LUl 5 scmkiE — 80, e e
1 4 EBHHH Ao

A 2: w L TCE B R (HEE), ESI-MS m/z:
525 [M—H], 433N C30H209, mp 233~235 C.
'H-NMR (500 MHz, CD;0D) 6: 7.38 (2H, dd, J = 1.8,
8.8 Hz, H-12", 16"), 6.83 (2H, dd, J = 1.3, 8.2 Hz,
H-2', 6"), 6.77 (2H, dd, J = 1.8, 8.8 Hz, H-13", 15"),
6.58 (2H, dd, J = 1.3, 8.2 Hz, H-3', 5'), 6.57 (1H, s,
H-6), 6.56 (1H, s, H-2"), 5.74 (1H, d, J = 1.8 Hz,
H-6"), 5.73 (1H, d, J = 1.8 Hz, H-8"), 4.85 (1H, dd,
J =123, 8.5 Hz, H-2), 3.31 (1H, m, H-4B), 2.64 (1H,
ddd, J=3.3, 7.9, 16.3 Hz, H-40), 2.20 (1H, m, H-30),
1.62 (1H, m, H-3p), 10.55 (1H, brs, OH), 9.78 (1H,
brs, OH), 9.65 (1H, brs, OH), 9.30 (1H, brs, OH);
BC-NMR (100 MHz, CD;0OD) d: 76.5 (C-2), 20.0
(C-3), 29.6 (C-4), 157.8 (C-5), 89.7 (C-6), 172.5
(C-7), 110.4 (C-8), 156.8 (C-9), 106.2 (C-10), 131.9
(C-1), 126.4 (C-2', 6'), 116.1 (C-3', 5'), 152.7 (C-4"),
94.8 (C-2"), 97.5 (C-3"), 195.1 (C-4"), 156.5 (C-5"),
94.9 (C-6"), 154.1 (C-7"), 90.2 (C-8"), 166.4 (C-9"),
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105.0 (C-10"), 124.3 (C-11"), 121.7 (C-12"), 115.1
(C-13",15"), 148.7 (C-14"), 126.9 (C-12", 16"). LA L
Mot 5 ScmkioE 80, s et e Y 2 B E
#C.

AW 3: B T0E B R CHELD , ESI-MS m/z:
525 [M—H] , 43 738 C30H009, mp 221~225 C.
'H-NMR (500 MHz, CD;0D) 6: 7.07 (2H, dd, J = 1.4,
8.8 Hz, H-12", 16"), 6.93 (2H, dd, J = 1.3, 8.4 Hz,
H-2', 6), 6.68 (2H, dd, J = 1.4, 8.8 Hz, H-13", 15"),
6.63 (2H, dd, J = 1.3, 8.4 Hz, H-3', 5'), 6.06 (1H, s,
H-6), 5.58 (1H, s, H-2"), 5.75 (1H, d, J = 1.8 Hz,
H-6"), 5.72 (1H, d, J = 1.8 Hz, H-8"), 4.78 (1H, dd,
J =123, 8.5 Hz, H-2), 2.69 (1H, m, H-4p), 2.58 (1H,
ddd, J=3.3, 7.9, 16.3 Hz, H-40), 2.21 (1H, m, H-30),
1.70 (1H, m, H-3p); "C-NMR (100 MHz, CD;0D) 6:
78.2 (C-2), 20.6 (C-3), 30.3 (C-4), 162.9 (C-5), 90.4
(C-6), 1743 (C-7), 104.7 (C-8), 154.1 (C-9), 104.2
(C-10), 133.5 (C-1"), 127.4 (C-2, 6'), 115.8 (C-3', 5"),
158.8 (C-4'), 96.5 (C-2"), 97.1 (C-3"), 197.9 (C-4"),
160.6 (C-5"), 92.6 (C-6"), 159.1 (C-7"), 90.7 (C-8"),
170.6 (C-9”), 103.8 (C-10"), 123.2 (C-11"), 129.5
(C-12",16"), 157.4 (C-14"), 115.7 (C-13", 15"). LA
Mot 5 ScmkitoE — 80, s et A Y 3 B E
#C

B 4: FOTEE TER R CHED, ESI-MS m/z:
541 [M—H], 27130 C3HnOp9 mp 216~218
‘C. 'H-NMR (500 MHz, CD;0D) 6: 7.50 (2H, dd, J =
1.5, 8.6 Hz, H-12", 16"), 7.15 (2H, dd, J = 1.4, 8.3 Hz,
H-2', 6'), 6.66 (2H, dd, J = 1.5, 8.6 Hz, H-13", 15"),
6.52 (2H, dd, J = 1.4, 8.3 Hz, H-3', 5'), 6.14 (1H, s,
H-6), 5.86 (1H, d, J = 1.9 Hz, H-6"), 5.47 (1H, d, J =
1.9 Hz, H-8"), 5.02 (1H, dd, J = 1.2, 8.5 Hz, H-2),
2.70 (1H, m, H-4p), 2.04 (1H, ddd, J = 3.3, 7.9, 16.3
Hz, H-40), 2.21 (1H, m, H-30), 1.80 (1H, m, H-3p);
BC-NMR (100 MHz, CD;OD) &: 79.6 (C-2), 20.8
(C-3), 302 (C-4), 150.2 (C-5), 91.4 (C-6), 1583
(C-7), 108.8 (C-8), 159.1 (C-9), 107.6 (C-10), 133.6
(C-1'), 128.5 (C-2', 6), 116.2 (C-3', 5"), 163.7 (C-4"),
116.6 (C-2"), 84.5 (C-3"), 199.4 (C-4"), 166.0 (C-5"),
97.1 (C-6"), 163.2 (C-7"), 103.1 (C-8"), 170.0 (C-9"),
104.5 (C10"), 120.7 (C-11"), 133.2 (C-12", 16"),
115.9 (C-13", 15"), 175.7 (C-14"). VAL % 5 SCik
il —H, e A 4 N BETEE F.

J=19Hz, H-8"), 6.18 (1H, d, J =

&) 5: A TGE B AR (HEE), ESI-MS m/z:
541 [M—H], 73RN CyHpO019, mp 219~221
‘C. 'H-NMR (500 MHz, CD;0D) 8: 7.30 (2H, dd, J =
1.6, 8.7 Hz, H-12", 16"), 7.06 (2H, dd, J = 1.3, 8.3 Hz,
H-2', 6), 6.73 (2H, dd, J = 1.6, 8.7 Hz, H-13", 15"),
6.71 (2H, dd, J = 1.3, 8.3 Hz, H-3', 5'), 6.17 (1H, s,
H-6), 5.96 (1H, d, J = 1.8 Hz, H-6"), 5.84 (1H, d, J =
1.8 Hz, H-8"), 4.97 (1H, dd, J = 1.2, 8.5 Hz, H-2),
2.64 (1H, m, H-4p), 2.13 (1H, ddd, J = 3.3, 7.9, 16.3
Hz, H-4a), 2.59 (1H, m, H-3a), 1.79 (1H, m, H-3p):
BC.NMR (100 MHz, CD;0OD) J: 78.5 (C-2), 20.3
(C-3), 30.8 (C-4), 154.2 (C-5), 91.8 (C-6), 157.7
(C-7), 107.5 (C-8), 159.7 (C-9), 105.3 (C-10), 133.9
(C-1"), 127.7 (C-2, 6"), 159.8 (C-4"), 115.9 (C-3', 5),
118.7 (C-2"), 82.2 (C-3"), 194.0 (C-4"), 161.1 (C-5"),
95.7 (C-6"), 163.2 (C-7"), 97.4 (C-8"), 165.2 (C-9"),
100.1 (C-10"), 126.4 (C-11"), 169.1 (C-14"), 129.4
(C-127,16"), 115.6 (C-13", 15"). LA %¥in 55 kAR
E-gUOT, etk B 5 B E E Eo

(&t 6:ﬁ’éﬂﬁmﬂ% YR CH ), ESI-MS m/z:
525 [M—H]", 43 T4 C30HnO9, mp 212~214 °C.
'H- NMR (400 MHz, CD;0OD) ¢: 7.27 (2H, dd, J =
1.3, 7.9 Hz, H-12", 16"), 7.09 (2H, dd, J = 1.5, 8.6 Hz,
H-2', 6), 6.74 (2H, dd, J = 1.3, 7.9 Hz, H-13", 15"),
6.68 (2H, dd, J = 1.5, 8.6 Hz, H-3', 5'), 6.32 (1H, d,
1.9 Hz, H-6"), 6.11
(1H, s, H-6), 4.12 (1H, d, J = 8.0 Hz, H-2), 3.89 (1H,
ddd, J = 5.7, 8.0, 8.8 Hz, H-3), 2.85 (1H, dd, J = 5.7,
16.6 Hz, H-4p), 2.45 (1H, dd, J = 8.8, 16.6 Hz, H-4a);
BC-NMR (100 MHz, CD;0OD) J: 82.8 (C-2), 68.9
(C-3), 29.4 (C-4), 154.8 (C-5), 100.6 (C-6), 157.8
(C-7), 96.5 (C-8), 155.9 (C-9), 101.5 (C-10), 131.5
(C-1"), 129.5 (C-2/, 6"), 115.9 (C-3', 5"), 183.7 (C-4"),
165.6 (C-2"), 114.2 (C-3"), 158.1 (C-4"), 163.3 (C-5"),
99.7 (C-6"), 165.2 (C-7"), 94.5 (C-8"), 125.9 (C-9"),
105.1 (C-10"), 159.4 (C-11"), 131.4 (C-12", 16"),
1606(C 14"), 1156(C—13” 15"y VL E&ds 5 Sk

— U, SR A Y 6 N SEAERE .

%é\% 7: WO T E TR AR CHEL), ESI-MS m/z:
525 [M—H] , 4> T304 C30H200, mp 223~225 C.,
'H-NMR (400 MHz, CD;0OD) 6: 7.44 (2H, dd, J = 1.6,
7.8 Hz, H-12", 16"), 6.79 (2H, dd, J = 1.5, 7.6 Hz,
H-2', 6"), 6.72 (2H, dd, J = 1.6, 7.8 Hz, H-13", 15"),
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6.58 (2H, dd, J = 1.5, 7.6 Hz, H-3', 5"), 6.34 (1H, s,
H-8"), 6.16 (1H, s, H-6"), 6.04 (1H, s, H-6), 4.82 (1H,
dd, J = 1.9, 9.0 Hz, H-2), 2.57 (1H, m, H-4p), 1.62
(1H, m, H-40), 2.02 (1H, m, H-3a), 0.85 (1H, m,
H-3B): "*C-NMR (100 MHz, CD;0D) §: 76.9 (C-2),
29.0 (C-3), 18.5 (C-4), 153.8 (C-5), 99.1 (C-6), 155.8
(C-7), 94.5 (C-8), 154.3 (C-9), 101.5 (C-10), 132.9
(C-1), 126.6 (C-2', 6'), 156.0 (C-4"), 114.3 (C-3, 5"),
163.9 (C-2"), 112.7 (C-3"), 1822 (C-4"), 161.7
(C-5"), 98.2 (C-6"), 163.2 (C-7"), 93.0 (C-8"), 124.4
(C-9"), 103.7 (C-10"), 157.9 (C-11"), 130.0 (C-12",
16"), 159.3 (C-14"), 114.2 (C-13", 15"). VL E¥i 5
SCHRARIE 2P, MR T N BEE E Ko
&Y 8: L iE Bk R (HEE), ESI-MS m/z:
541 [M—H], 2 T3RH C3Hp0p9, mp 235~237
‘C. "H-NMR (400 MHz, CD;0D) §: 7.13 (2H, dd, J =
1.2, 8.3 Hz, H-2"", 6"), 6.92 (2H, dd, J = 1.5, 8.6 Hz,
H-2', 6'), 6.78 (2H, dd, J = 1.2, 8.3 Hz, H-3"", 5"),
6.64 (2H, dd, J = 1.5, 8.6 Hz, H-3', 5'), 5.97 (1H, d,
J=1.8 Hz, H-8"), 5.77 (1H, d, J = 1.8 Hz, H-6"), 5.86
(1H, d, J= 1.6 Hz, H-8), 5.75 (1H, d, J = 1.6 Hz, H-6),
5.52 (1H, d, J = 4.8 Hz, H-2"), 5.13 (1H, d, J = 4.3
Hz, H-2), 3.29 (1H, m, H-3), 3.25 (1H, m, H-3");
BC-NMR (125 MHz, CD;0D) §: 83.2 (C-2, 2"), 49.3
(C-3, 3"), 198.6 (C-4, 4"), 165.4 (C-5, 5"), 97.2 (C-6,
6"), 168.3 (C-7, 7"), 96.3 (C-8, 8"), 158.9 (C-9, 9"),
103.8 (C-10, 10"), 128.8 (C-1, 1), 128.5 ( C-2', 6/,
2. 6", 163.3 (C-4', 4", 116.3 (C-3",5', 3", 5""). LA
RS Sk S, SRS 8 AR
WA 9: BETLE B R (HEL) , ESI-MS m/z:
541 [M—H], 734 C30HpO019, mp 232~234
‘C. "H-NMR (400 MHz, CD;0D) d: 7.02 (4H, dd, J =
1.8, 8.3 Hz, H-2', 2", 6', 6'"), 6.78 (4H, dd, J = 1.8,
8.3 Hz, H-3', 3", 5',5"), 5.88 (2H, d, J = 1.7 Hz, H-8,
8"), 5.74 (2H, d, J = 1.7 Hz, H-6, 6"), 4.84 (1H, dd,
J =14, 7.8 Hz, H-2, 2"), 3.29 (1H, m, H-3, 3");
BC-NMR (125 MHz, CD;0D) §: 84.4 (C-2, 2"), 50.7
(C-3, 3"), 196.9 (C-4, 4"), 165.4 (C-5, 5"), 97.3 (C-6,
6"), 168.4 (C-7, 7"), 96.1 (C-8, 8"), 159.8 (C-9, 9"),
102.7 (C-10, 10"), 128.9 (C-1’, 1), 130.8 (C-2', 2",
6, 6'"), 164.4 (C-4', 4", 116.5 (C-3', 3", 5", 5", LA L
Mot 5 SckoE 8, MOEE A 9 R .

AP 10: TOTCE TR AR (HELD , ESI-MS m/z:
525 [M—H] , 713K C30Hp09, mp 227~229 C.,
'H-NMR (400 MHz, CD;0D) 6: 7.44 (2H, dd, J = 1.7,
8.0 Hz, H-12", 16"), 6.79 (2H, dd, J = 1.5, 7.9 Hz,
H-2', 6"), 6.65 (2H, dd, J = 1.7, 8.0 Hz, H-13", 15"),
6.58 (2H, dd, J = 1.5, 7.9 Hz, H-3', 5'), 6.34 (1H, d,
J=1.8Hz, H-8"), 6.17 (1H, d, J = 1.8 Hz, H-6"), 5.92
(1H, s, H-6), 4.82 (1H, m, H-2), 2.59 (1H, m, H-4p),
1.62 (1H, m, H-4a), 2.02 (1H, m, H-30), 0.85 (1H, m,
H-3B): "*C-NMR (100 MHz, CD;0D) J: 78.4 (C-2),
30.5 (C-3), 20.0 (C-4), 183.7 (C-4"), 153.4 (C-5),
100.6 (C-6), 155.9 (C-7), 94.5 (C-8), 155.3 (C-9),
103.0 (C-10), 134.3 (C-1'), 128.1 (C-2, 6'), 115.8
(C-3', 5'), 157.4 (C-4'), 165.6 (C-2"), 114.2 (C-3"),
183.4 (C-4"), 160.9 (C-5"), 95.9 (C-6"), 164.6 (C-7"),
944 (C-8"), 1259 (C-9”), 105.1 (C-10), 157.7
(C-117), 131.5 (C-12", 16"), 159.4 (C-14"), 115.7
(C-13",15"). LA_E%eds 5 scmrdpiE — 5, ke
A 10 J B % D)o

a1 wEITERHR AR (HEE, ESI-MS
miz: 557 [M—H], T8 CyHy01p, mp 211~
213 °‘C. 'H-NMR (500 MHz, CD;0OD) &: 7.27 (2H,
dd, J=1.3, 8.8 Hz, H-12", 16"), 6.83 (2H, dd, J = 1.3,
8.5 Hz, H-2', 6'), 6.78 (2H, dd, J = 1.3, 8.8 Hz, H-13",
15"), 6.64 (2H, dd, J = 1.3, 8.5 Hz, H-3', 5), 6.09 (1H,
s, H-6), 5.68 (1H, s, H-4"), 5.59 (1H, d, J = 1.8 Hz,
H-6"), 5.56 (1H, d, J = 1.8 Hz, H-8"), 5.03 (1H, dd,
J = 83 Hz, H-2), 4.72 (1H, m, H-3), 2.81 (1H, m,
H-4p), 2.18 (1H, m, H-4a); “C-NMR (100 MHz,
CD;0D) 6: 82.2 (C-2), 78.5 (C-3), 33.3 (C-4), 163.4
(C-5), 90.4 (C-6), 175.3 (C-7), 106.5 (C-8), 154.5
(C-9), 104.7 (C-10), 1343 (C-1"), 127.8 (C-2', 6"),
158.7 (C-4"), 115.3 (C-3', 5"), 96.1 (C-2"), 97.3 (C-3"),
197.3 (C-4"), 161.5 (C-5"), 92.7 (C-6"), 159.0 (C-7"),
90.7 (C-8"), 171.6 (C-9"), 103.3 (C-10"), 126.7
(C-117), 156.7 (C-14"), 128.9 (C-12", 16"), 115.5
(C-13", 15", DA% 5 Scikapas — 207, de
A 11 ) BEGF % Ho

wEY 12: EETLEMAR (FED, BTH
i, ESI-MS m/z: 555 [M—H] ", 73 T34 C31H4010,
mp 235~237 C. 'H-NMR (500 MHz, CD;0D) §:
7.97 (2H, dd, J = 1.6, 8.8 Hz, H-12", 16"), 7.29 (2H,
dd, J=1.3, 8.7 Hz, H-2', 6'), 6.76 (2H, dd, J = 1.6, 8.8
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Hz, H-13", 15"), 6.68 (2H, dd, J = 1.3, 8.7 Hz, H-3,
5", 6.34 (1H, s, H-6), 6.13 (1H, s, H-4"), 5.78 (1H, d,
J=1.8 Hz, H-6"), 5.00 (1H, d, J= 1.8 Hz, H-8"), 4.78
(1H, d, J = 8.3 Hz, H-2), 4.10 (1H, m, H-3), 3.61 (3H,
s, 3-OCHs), 2.92 (1H, dd, J = 5.1, 15.7 Hz, H-4B),
2.68 (1H, dd, J = 8.1, 15.7 Hz, H-4a); °C-
NMR (100 MHz, CD;0D) ¢: 81.1 (C-2), 76.6 (C-3),
33.7 (C-4), 164.4 (C-5), 90.3 (C-6), 175.4 (C-7), 106.6
(C-8), 153.5 (C-9), 104.5 (C-10), 135.5 (C-1"), 127.2
(C-2', 6), 158.4 (C-4"), 115.1 (C-3', 5"), 97.1 (C-2"),
97.0 (C-3"), 197.2 (C-4"), 161.0 (C-5"), 92.4 (C-6"),
159.6 (C-7"), 90.5 (C-8"), 171.6 (C-9"), 103.2
(C-10"), 126.4 (C-11"), 127.9 (C-12", 16"), 156.1
(C-14"), 115.0 (C-13", 15"), 52.9 (3-OCH3). UL I %iHfs
ki — 5, M e A 12 0 3-F AL
Bz He

G 13 mETE AR (HED, ESI-MS
m/z: 525 [M—H] , 53 12N C30H209, mp 214~216
‘C. "H-NMR (400 MHz, CD;0D) 8: 7.26 (2H, dd, J =
1.5, 7.3 Hz, H-12", 16"), 7.02 (2H, dd, J= 1.5, 7.6 Hz,
H-2', 6'), 6.66 (2H, dd, J = 1.5, 7.3 Hz, H-13"/15"),
6.64 (2H, dd, J = 1.5, 7.6 Hz, H-3'/5"), 6.34 (1H, s,
H-8"), 6.19 (1H, s, H-6"), 6.02 (1H, s, H-6), 4.36 (1H,
dd, J = 1.7, 8.8 Hz, H-2), 2.53 (1H, m, H-4p), 1.60
(1H, m, H-40), 2.09 (1H, m, H-30), 0.84 (1H, m,
H-3B): "*C-NMR (125 MHz, CD;0D) §: 78.8 (C-2),
30.9 (C-3), 20.4 (C-4), 154.8 (C-5), 100.2 (C-6), 155.9
(C-7), 96.2 (C-8), 155.7 (C-9), 103.1 (C-10), 134.5
(C-1"), 128.1 (C-2', 6'), 157.6 (C-4"), 115.8 (C-3', 5'),
165.7 (C-2"), 1143 (C-3"), 183.7 (C-4"), 163.3
(C-5"), 99.8 (C-6"), 165.1 (C-7"), 94.6 (C-8"), 126.1
(C-9"), 105.1 (C-10"), 159.5 (C-11"), 131.3 (C-12",
16"), 160.6 (C-14"), 115.6 (C-13", 15"). VL E¥i 5
SCHRARIE 20, M e 13 N BERE K.

G 14: TR K (B, ESI-MS m/z:
565 [M+Na]", 43 A C30Hp019, mp 215~217
‘C. "H-NMR (500 MHz, CD;0D) 8: 7.46 (2H, dd, J =
1.7,7.7 Hz, H-12", 16"), 6.94 (2H, dd, J = 1.4, 7.9 Hz,
H-2', 6), 6.74 (2H, dd, J = 1.7, 7.7 Hz, H-13", 15"),
6.65 (2H, dd, J = 1.4, 7.9 Hz, H-3, 5'), 6.54 (1H, s,
H-6), 5.73 (1H, d, J = 1.6 Hz, H-7", 9"), 4.49 (1H, dd,
J=9.3 Hz, H-2), 3.84 (1H, ddd, J = 5.6, 8.9, 9.3 Hz,
H-3), 2.99 (1H, dd, J = 5.6, 15.6 Hz, H-4p), 2.59 (1H,

dd, J = 8.9, 15.6 Hz, H-40), 5.66 (1H, brs, 3-OH);
BC-NMR (100 MHz, CD;OD) &: 82.7 (C-2), 69.1
(C-3), 30.0 (C-4), 1532 (C-5), 90.7 (C-6), 149.8
(C-7), 111.6 (C-8), 154.7 (C-9), 106.0 (C-10), 130.8
(C-1'), 128.4 (C-2', 6"), 115.8 (C-3', 5"), 158.7 (C-4"),
149.3 (C-2"), 118.8 (C-3"), 196.8 (C-4"), 104.5
(C-5"), 167.5 (C-6", 10"), 95.7 (C-7", 9"), 166.2
(C-8"), 123.5 (C-117), 129.1 (C-12", 16"), 116.4
(C-13",15"), 157.8 (C-14"). LA ¥ 5 SCikRaE —
M, MSEAY 14 HBHIFE B.
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