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Study on chemical constituents in shells of Juglans sigillata

PENG You-lun, LI Dong-mei, LIU Guang-ming
College of Pharmacy and Chemistry, Dali University, Dali 671000, China

Abstract: Objective To investigate the chemical constituents in the shells of Juglans sigillata. Methods The chemical constituents
were isolated by silica gel, RPg, Sephadex LH-20, and MCI column chromatography and semi-preparative HPLC and so on. The
structures were identified on the basis of spectroscopic analysis and chemical evidence. Results Fifteen compounds were isolated and
identified in the 70% ethanol extract from the shells of J. sigillata including seven phenolic glycosides: tachioside (1), mudanoside A
(2), 4-O-B-D-glucopyranosylvanillc acid (3), breynioside A (4), 1-O-vanilloyl-B-D-glucose (5), 6'-O-vanilloyltachioside (6), and
6'-O-vanilloylisotachioside (7); three phenylpropanoide acid glycosides: 6-O-feruloyl-D-glucopyranose (8), methyl-4-O-
coumaroylquinate (9), and 5-p-cis-coumaroylquinic acid (10); two tetralone glycosides: juglanin A (11) and juglanin E (12); one
norsesquiterpenes glycoside: roseoside (13); one flavone: toxifolin (14); and one glucosylated abscisic acid derivate: (1'R, 3'R, 5'R,
8'S)-epi-dihydrophaseic acid B-D-glucoside (15). Conclusion Except compound 14, the other compounds are isolated from the shells
of J. sigillata for the first time. And compounds 1—4, 13, and 15 are reported for the first time from the plants in genus of Juglans L.
Key words: Juglans sigillata Dode; tachioside; mudanoside A; juglanoside A; roseoside; (1'R, 3'R, 5'R, 8'S)-epi-dihydrophaseic acid
B-D-glucoside

HUIBk Juglans sigillata Dode RWIBEIIBEE — Beidin TIa, FAREBGT TR, BeA 5
T, XAATREZHE. REE (amD. BRibe (DY 780 FIRT; [, wBkJE R A AR e K 24 T AR
N /) 5, wHTEAR, T arE.s SN P P iRk A s Rk 0 R B dh i T OF %
PHHS . PHRCHE SR AT PR SR RER AR, AR R Z LU AR RO 11
WSRO B AR Z0AT 700 km®, AEP-HAHE 3 IERIE TINS5 (R 5T
U4, JEHHUR R BB PRI, (HRIXeerx R WARE. 7R 2 IR R

Yk HER: 2013-01-14
EZ RN ZAL (1986—), B, mmilA, ERmEaE, FEMNERRWIII.
«BIEEE ZXHM Tel: 13988507082  E-mail: 1dm200805@163.com



¢ &4 Chinese Traditional and Herbal Drugs 38 44 % 55 12 #] 20134E 6 A

1535

TR AR, A SRR BE ST IR 27 s oy 12
7T, Wh B E T 15 Mea ), g
& 7 A RMAEY): BT (tachioside, 1)
#t P} By A (mudanoside A, 2). 4-O-B-D-
glucopyranosylvanillc acid (3). breynioside A (4).
1-0- F %5 W -B-D- i %4 % #F  ( 1-O-vanilloyl-B-D-
glucose, 5). 6'-O-vanilloyltachioside (6) Fl 6'-O-
vanilloylisotachioside (7); 3 MRNREMEY:
methyl-4-O-
coumaroylquinate (9). 5-p-cis-coumaroylquinic acid
(10); 2 MEEMIRALAY): SIPETT A (uglanoside A,
11). ##ETF E (uglanoside E, 12); 1 &A% 15
TR EY): KEWRETT (roseoside, 13); 1 M5
M) A #E (toxifolin, 14); 1 AN
VRIRRTA . A AL EIR-4'-O-B-D- ML W #] 47 5
1 [(I'R, 3'R, 5'R, 8'S)-epi-dihydrophaseic acid B-D-
glucoside, 15]. FRtb&Y) 14 4b, HRWWEWEN
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15 9 5 IS o s A 3.
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A e 507 BEER C0E. IR, R R Tl
AR, oAb BlRIA o 2 At
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6-O-feruloyl-D-glucopyranose ( 8 ) -

MEEY: a1 (32.8 mg). 2 (469 mg). 3
(152 mg). 4 (31.2mg). 5 (5.1 mg). 6 (38.1 mg).
7 (22.7mg). 8 (12.7 mg). 9 (7.0 mg) 10 (60 mg).
11 (4.5 mg). 12 (63.5 mg). 13 (15.0 mg). 14 (56
mg). 15 (4.9 mg).
3 HHMETE

WA 1: Totekr i CRA-FEE), ESI-MS m/z:
302, 4 74 Ci3HigOs. 'H-NMR (400 MHz,
CD;0D) 8: 9.01 (1H, s, Ph-OH), 6.59 (1H, d, J = 8.6
Hz, H-3), 6.47 (1H, d, J = 2.6 Hz, H-5), 6.70 (1H, d,
J =2.6 Hz, H-6), 4.63 (1H, d, J = 7.2 Hz, H-1"), 4.81
(1H, d, J = 4.6 Hz, 2'-OH), 4.63 (1H, d, J = 4.7 Hz,
3'-OH), 4.68 (1H, d, J = 4.6 Hz, 4-OH), 3.20~3.21
(3H, m, H-2'~4"), 445 (1H, t, J = 5.8 Hz, 6'-OH),
3.64~3.42 (2H, m, H-6), 3.72 (3H, s, 2-OCHs):
BC-NMR (100 MHz, CD;0D) ¢: 142.8 (C-1), 149.3
(C-2), 103.7 (C-3), 152.8 (C-4), 109.9 (C-5), 115.9
(C-6), 103.7 (C-1"), 74.9 (C-2'), 78.1 (C-3"), 71.5
(C-4"), 78.0 (C-5"), 62.6 (C-6), 56.3 (2-OCH3). ik
Kot 5 SCRkIE REA S, etk A1 e
in, e

E) 2. HEEHRAR, ESI-MS m/z: 330, 4
TR A CyHs00. 'H-NMR (400 MHz, CD;0D) 6:
7.88 (1H, dd, J = 8.6, 1.6 Hz, H-6), 7.60 (1H, d, J =
1.6 Hz, H-2), 6.84 (1H, d, J = 1.6 Hz, H-5), 5.72 (1H,
d, J = 3.28 Hz, H-1'B), 5.15 (1H, d, J = 8.2 Hz,
H-1'a), 4.90 (2H, d, J = 12.1 Hz, H-6'B), 4.83 (1H, d,
J = 5.0 Hz, H-6'a), 4.59 (1H, d, J = 8.2 Hz, H-5'),
4.54 (1H, d, J = 8.2 Hz, H-3'0), 442 (1H, d, J = 8.2
Hz, H-3'B), 4.41 (1H, d, J = 8.2 Hz, H-5'B), 4.40 (1H,
d, J = 8.0, 3.6 Hz, H-2'a), 4.39 (1H, d, J = 8.2 Hz,
H-4'a), 4.39 (1H, d, J = 8.2 Hz, H-4'B), 4.38 (1H, d,
J = 8.2 Hz, H-2'B), 3.88 (3H, s, 3-OCH3); "*C-NMR
(100 MHz, CD;0D) 6: 168.1 (C-7), 152.8 (C-4), 148.7
(C-3), 125.2 (C-6), 122.5 (C-1), 116.2 (C-5), 113.4
(C-2), 98.2 (C-1'B), 94.0 (C-1'w), 77.9 (C-3'B), 76.2
(C-2'B), 75.5 (C-2'a), 74.8 (C-3a), 73.8 (C-5'B), 72.1
(C-4'0), 71.8 (C-4'B), 65.2 (C-6'w), 65.1 (C-6'B), 56.5
(3-OMe). %Ak AWt IG5 0l BT B2 10 7 Bk i 2
WEIR) 6 07, DN G A BE AE Vb LA o A B Al 7R
fide . UL 3o S scikapE e A — 50, d et
EW 2 TR A

WA 3: AERIRGE 5 (UG- EED, ESI-MS
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miz: 330, 4T3 K Ci4H1509. 'H-NMR (400 MHz,
CD;0D) §: 7.61 (1H, d, J = 1.8 Hz, H-2), 7.64 (1H,
dd, J = 8.4, 1.8 Hz, H-6), 7.19 (1H, d, J = 8.4 Hz,
H-2), 5.02 (1H, d, J = 7.4 Hz, H-1"), 3.88 (1H, dd, J =
9.7, 7.4 Hz, H-6"), 3.54 (1H, d, J = 9.7, 7.4 Hz, H-2),
3.47 (1H, dd, J = 9.7, 7.4 Hz, H-3'), 3.46 (1H, ddd,
J=9.7,74,2.0Hz, H-5"), 3.43 (1H, dd, J = 9.7, 7.4
Hz, H-4"); “C-NMR (100 MHz, CD;0OD) J: 170.0
(C-7) 152.0 (C-4), 150.3 (C-3), 126.0 (C-1), 124.7
(C-6), 116.3 (C-5), 114.3 (C-2), 101.9 (C-1'B), 78.2
(C-3"), 77.8 (C-5"), 74.7 (C-2'), 71.2 (C-4), 56.6
(3-OCH3). Lh_E¥cda 5 sepripiE s A — 5, %
EWAEW) 3 N 4-O-B-D-glucopyranosylvanille acid.

th&W 4. AOKA, ESI-MS m/z: 392, 407
4 C1oH209. 'H-NMR (400 MHz, CD;0D) 5: 7.89
(2H, d, J = 8.7 Hz, H-2", 6"), 6.92 (2H, d, J = 8.8 Hz,
H-2, 6), 6.84 (2H, d, J = 8.7 Hz, H-3", 5"), 6.59 (2H,
d, J = 8.7 Hz, H-3, 5), 472 (1H, d, J = 7.2 Hz, H-1"),
4.65 (1H, dd, J = 10.1, 1.6 Hz, H-6'B), 4.33 (1H, d,
J = 7.6 Hz, H-6'a), 3.69 (1H, ddd, J = 10.1, 8.7, 2.0
Hz, H-5"), 3.39 (2H, s, H-2', 3"); ">C-NMR (100 MHz,
CD;0D) §: 167.9 (C-7'), 163.6 (C-4'), 153.8 (C-4),
1522 (C-1), 1329 (C-2", 6"), 122.1 (C-1"), 119.4
(C-2, 6), 116.5 (C-3, 5), 1162 (C-3", 5"), 103.5
(C-1"), 77.9 (C-3"), 75.5 (C-5'), 74.9 (C-2"), 72.0 (C-
4), 65.0 (C-6)o LA - %¥s b5 SC ik s 56 A — 311,
W 25 4 4 breynioside A

tE s: #EHAR, ESI-MS m/z: 330, 43+
X H Ci4H509. "H-NMR (400 MHz, CD;0D) 8: 7.65
(1H, dd, J = 8.0, 2.2 Hz, H-6), 7.64 (1H, d, J = 2.2
Hz, H-2), 6.90 (1H, d, J = 8.0 Hz, H-5), 4.89 (1H, d,
J =172 Hz, H-1"), 3.92 (3H, s, 3-OCH3), 3.86 (1H, dd,
J =10.1, 1.6 Hz, H-6'), 3.73 (1H, dd, J = 10.1, 1.6
Hz, H-6'a), 3.45 (4H, overlapped, H-2' ~ 5");
C-NMR (100 MHz, CD;0OD) 6: 166.8 (C-7), 153.4
(C-4), 148.8 (C-3), 125.7 (C-6), 121.9 (C-1), 116
(C-5), 114.1 (C-2), 101.9 (C-1'), 78.8 (C-3"), 78.1
(C-5"), 74.0 (C-2), 71.1 (C-4), 56.5 (3-OCH3) . Ll L
Ml 5 SRR g A 8, st e 5 A
1-O0-F HF-B-D-H % 04

EY 6: HIERI K, ESI-MS m/z: 452, 77
T3H C2HpO11 'H-NMR (400 MHz, CD;0D) 6:
7.58 (1H, dd, J = 8.3, 2.0 Hz, H-6"), 7.56 (1H, d, J =

1.9 Hz, H-2"), 6.87 (1H, d, J = 8.3 Hz, H-5"), 6.71
(1H, d, J = 2.0 Hz, H-2), 6.57 (1H, dd, J = 8.3, 2.0
Hz, H-6), 6.57 (1H, d, J = 2.0 Hz, H-2), 4.79 (1H, d,
J =74 Hz, H-1'), 473 (1H, dd, J = 11.8, 2.0 Hz,
H-6'), 4.39 (1H, dd, J = 11.8, 2.0 Hz, 4-OH), 3.77
(1H, dd, J = 10.1, 1.6 Hz, H-6'0), 3.65 (1H, dd, J =
10.1, 1.6 Hz, H-6'B), 3.85 (3H, s, 3'-OCH3), 3.46~
3.42 (3H, overlapped, H-2" ~ 4"), 3.70 (3H, s,
3"-OCH3); "C-NMR (100 MHz, CD;OD) &: 167.9
(C-6"), 152.5 (C-4"), 152.9 (C-1), 149.2 (C-3"), 148.7
(C-3), 143 (C-4), 125.3 (C-5"), 122.4 (C-1"), 116.0
(C-5), 115.9 (C-4"), 113.7 (C-2"), 110.0 (C-2), 104.9
(C-1"), 103.6 (C-6), 77.9 (C-3"), 75.6 (C-2'), 74.9
(C-4"), 72.5 (C-5"), 72.5 (C-5"), 56.5 (3-OCHj3), 56.3
(3"-OCH3). DA - %d 55 Sk i e A —5, %
EWAW) 6 M 6'-O-vanilloyltachioside.

& 7. KEK, ESI-MS m/z: 480, )T
i h Cy1H24011- 'H-NMR (400 MHz, CD;0D) 8: 7.55
(1H, dd, J = 8.5, 1.9 Hz, H-6"), 7.52 (1H, d, J = 1.9
Hz, H-3), 7.51 (1H, d, J = 1.9 Hz, H-2"), 7.39 (1H, d,
J = 8.5 Hz, H-5), 7.08 (1H, d, J = 7.4 Hz, H-6), 6.82
(1H, d, J = 7.4 Hz, H-5"), 5.01 (1H, d, J = 7.3 Hz,
H-1'), 4.64 (1H, dd, J = 11.8, 1.8 Hz, H-6"), 4.28 (3H,
s, 3-OCH3), 3.85 (I1H, s, 3"-OCH;), 3.81 (1H, m,
H-5'), 3.50 (1H, dd, J = 9.1, 9.1 Hz, H-6"), 3.40 (1H,
dd, J = 11.8, 1.8 Hz, H-3"), 3.38 (1H, dd, J = 11.8, 1.8
Hz, H-4); “"C-NMR (100 MHz, CD;0OD) d: 167.9
(C-7"), 153.1 (C-4"), 151.1 (C-1), 150.3 (C-2), 148.6
(C-3"), 127.9 (C-4), 125.2 (C-6"), 124.4 (C-5), 122.4
(C-1"), 116.6 (C-5"), 113.9 (C-2"), 102.0 (C-1"), 77.8
(C-3"), 75.8 (C-5'), 74.8 (C-2'), 72.5 (C-4), 65.1
(C-6"), 56.7 (3-OCH3), 56.6 (3"-OCH3). LA L%#i Y
SCERIRE LA SO, M A Tk 6-0-
vanilloylisotachioside.

&) 8: R EHAR, ESI-MS miz: 356, 4%
T3 H CigHa00. 'H-NMR (400 MHz, CD;OD) &
7.62 (1H, d, J = 15.8 Hz, H-7), 7.18 (1H, s, H-2), 7.06
(1H, d, J = 8.0 Hz, H-6), 8.14 (1H, d, J = 8.0 Hz,
H-5), 6.35 (1H, d, J = 11.5 Hz, H-8), 5.1 (1H, d, J =
3.6 Hz, H-1'0), 4.5 (1H, d, J = 7.9 Hz, H-1'p), 4.46
(1H, dd, J = 12.0, 1.8 Hz, H-6'0), 4.44 (1H, dd, J =
12.0, 6.2 Hz, H-6'B), 4.32 (1H, d, J = 7.3 Hz, H-1'B),
429 (1H, d, J = 3.6 Hz, H-6'a), 4.02 (1H, t, J = 9.1
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Hz, H-4'B), 3.88 (3H, s, 3-OCH3), 3.69 (1H, t, J = 9.1
Hz, H-3'a), 3.53 (1H, m, H-5'B), 3.38 (5H, overlapped,
H-4'0, 2'a, 3'B, 5'a, 2'B): "“C-NMR (100 MHz,
CD;0D) ¢: 169.0 (C-9), 152.7 (C-4), 149.3 (C-3),
147.1 (C-7), 127.6 (C-1), 124.1 (C-6), 116.8 (C-5),
115.2 (C-8), 111.6 (C-2), 98.3 (C-1'B), 94.0 (C-1'a),
77.9 (C-3'B), 76.2 (C-2'B), 75.4 (C-5"), 74.7 (C-3'0),
73.7 (C-2'a), 72.0 (C-5'a), 71.7 (C-4'at), 70.77 (C-4'B),
64.8 (C-6'B), 64.8 (C—6'a) 56.4 (3-OCH3). DL L3k
HociaiE A —5", et A 8 4 6-0-
feruloyl-D- glucopyranose o

WE9: jT:élf%k ESI-MS m/z: 352, 43T
KA C17H05. 'H-NMR (400 MHz, CD;0D) §: 7.71
(1H, d, J = 15.9 Hz, H-7), 7.46 (2H, d, J = 8.5 Hz,
H-2, 6), 6.80 (2H, d, J = 12.8 Hz, H-3, 4), 6.42 (1H, d,
J=15.9 Hz, H-7), 5.10 (1H, d, J = 15.9 Hz, H-8), 5.02
(1H, s, 1-OH), 4.78 (1H, dd, J = 8.7, 2.7 Hz, 5'-OH),
43 (1H, d, J = 5.6 Hz, 3'-OH), 4.28 (2H, m, H-3', 4"),
422 (1H, d, J = 4.5 Hz, 4-OH), 3.72 3H, s, 7-
OCHj3), 2.14 (1H, dd, J = 12.5, 2.1 Hz, H-6"eq), 2.05
(2H, m, H-2'), 1.99 (I1H, dd, J = 12.5, 2.1 Hz,
H-6'ax); "“C-NMR (100 MHz, CD;OD) ¢: 175.7
(C-7"), 168.9 (C-9), 161.4 (C-4), 146.7 (C-7), 131.1
(C-2, 6), 127.2 (C-1), 116.6 (C-3, 5), 115.3 (C-2), 78.5
(C-5", 76.4 (C-1"), 68.9 (C-3"), 65.7 (C-4), 52.8
(7'-OCHjs), 42.1 (C-6'), 38.4 (C-2"). LA _EXd 5 ik
B IEA -, M E A 9 4 methyl-4-O-
comaroylquinate

144 10: %élﬁi ESI-MS m/z: 338, 71
R H CigH 1505 'H-NMR (400 MHz, CD;0D) §: 7.69
(1H, d, J = 15.9 Hz, H-7), 7.50 (2H, d, J = 8.5 Hz,
H-2, 6), 6.81 (2H, d, J = 12.8 Hz, H-3, 5), 6.33 (1H, d,
J =159 Hz, H-8), 4.32 (1H, m, H-4'), 43 (1H, d, J =
5.6 Hz, 3’-OH), 4.28 (2H, m, H-3', 5"); *C-NMR (100
MHz, CD;0D) &: 179.2 (C-7'), 168.3 (C-9), 161.2
(C-4), 147.4 (C-7), 131.4 (C-2, 6), 127.2 (C-1), 116.6
(C-3, 5), 114.7 (C-8), 77.8 (C-5"), 75.3 (C-1"), 70.2
(C-3"), 64.8 (C-4"), 37.8 (C-6"), 36.8 (C-2"). VL %iHf
ek A — s, A 10 4
5-p-cis-coumaroylquinic acid.

EY 11: AR, ESI-MS m/z: 324, 401
. H CieH007. "H-NMR (400 MHz, CD;0D) 6: 7.98
(1H, d, J = 15.9 Hz, H-8), 7.71 (H, d, J = 8.5 Hz,

H-5), 7.64 (1H, t, J = 7.2 Hz, H-6), 7.49 (1H, t, J =
7.5 Hz, H-7), 5.10 (1H, d, J = 2.1 Hz, H-4), 4.36 (1H,
d, J = 7.9 Hz, H-1"), 3.94 (1H, dd, J = 8.7, 2.7 Hz,
H-6'), 3.71 (1H, d, J = 5.6 Hz, H-6"), 3.22~3.33 (3H,
overlapped, H-3'~5"), 3.04 (1H, m, H-2ax), 2.60 (1H,
m, H-2eq), 2.44 (1H, m, H-3ax), 2.36 (1H, m, H-3eq);
BC-NMR (100 MHz, CD;0D) &: 200.2 (C-1), 143.7
(C-10), 134.8 (C-6), 132.9 (C-9), 130.2 (C-5), 129.8
(C-7), 127.9 (C-8), 103.1, C-1"), 78.1 (C-3"), 78.0
(C-5), 75.2 (C-4), 74.8 (C-2'), 71.7 (C-4"), 62.9 (C-6"),
35.3(C-2"),31.4 (C-3"). LA A0 5 SRR HE AR —
H, WA 11 IR A

& 12: AR, ESI-MS m/z: 356, 431
h CigH2009. "H-NMR (400 MHz, CD;0D) 8: 7.50
(1H, d, J = 9.1 Hz, H-6), 6.84 (2H, d, J = 9.1 Hz,
H-7), 4.80 (1H, t, J = 3.2 Hz, H-4), 4.77 (1H, d, J =
7.9 Hz, H-1"), 3.85 (1H, dd, J = 8.7, 2.8 Hz, H-6),
3.67 (1H, d, J = 5.6 Hz, H-6"), 3.50 (1H, overlapped,
H-3'), 3.43 (1H, d, J = 5.6 Hz, H-4'), 3.03 (1H, m,
H-2ax), 3.52 (1H, m, H-2eq), 2.22 (1H, m, H-3ax),
2.18 (1H, m, H-3eq); "C-NMR (100 MHz, CD;0D) §:
206.5 (C-1), 159.1 (C-10), 134.8 (C-5, C-10), 128.5
(C-6), 119.0 (C-7), 114.8 (C-9), 104.7, (C-1), 78.4
(C-5"), 78.0 (C-3"), 75.4 (C-2'), 71.4 (C-4), 62.6
(C-6"), 61.4 (C-4), 33.6 (C-2"), 30.3 (C-3"). LA %k
5k I A S, WA 12 bk
1 E.

tE13: AR, ESI-MS m/z: 386, 43+
L4 CioH305. 'H-NMR (400 MHz, CD;OD) o:
5.83~5.91 (3H, overlapped, H-4, 7, 8), 4.43 (1H, m,
H-9), 4.35 (1H, d, J = 7.9 Hz, H-1"), 3.84 (1H, dd, J =
8.7,2.6 Hz, H-6'), 3.62 (1H, d, J = 5.6 Hz, H-6'), 3.35
(1H, overlapped, H-3"), 3.32 (1H, d, J = 5.6 Hz, H-4),
3.25 (1H, d, J = 5.6 Hz, H-5), 3.19 (1H, d, J = 5.61
Hz, H-2"), 1.94 (3H, s, 13-CH3), 1.50 (3H, s, 11-CH3),
1.31 (3H, s, 10-CH;), 1.05 (3H, s, 12-CH3); “C-NMR
(100 MHz, CD;0D) 8: 201.1 (C-3), 167.2 (C-5), 135.3
(C-8), 131.5 (C-7), 127.1 (C-4), 102.7 (C-1'), 80
(C-6), 78.1 (C-5"), 78.0 (C-3"), 77.0 (C-9), 75.2 (C-2"),
71.6 (C-4'), 62.8 (C-6"), 50.7 (C-2), 42.4 (C-1), 24.7

(C-12),21.2 (C- 12) 19.5 (C-12). LA _Z0ds 5 ik
EHA Y, WA 13 KRR

EY 14: KR, ESI-MS m/z: 304, 71
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.} CsH1,07. 'H-NMR (400 MHz, CD;0D) 8: 11.73
(1H, Ph-OH), 6.87 (1H, d, J = 8.2 Hz, H-6"), 6.82 (1H,
d, J = 8.2 Hz, H-5), 5.92 (1H, d, J = 2.0 Hz, H-8),
5.85 (3H, d, J = 8.1 Hz, H-6), 5.75 (1H, d, J = 5.6 Hz,
3-OH), 4.94 (1H, overlapped, H-2), 4.51 (1H, d, J =
11.5 Hz, H-3); C-NMR (100 MHz, CD;0D) J: 198.4
(C-4), 168.7 (C-7), 165.2 (C-5), 164.5 (C-9), 147.1
(C-4"), 146.3 (C-3"), 129.9 (C-1"), 120.9 (C-6"), 116.1
(C-2"), 115.9 (C-5), 101.8 (C-10), 97.3 (C-6), 96.3
(C-8), 85.1 (C-2), 73.68 (C-3). LA Hdi 5 ikifiE
AR5, WO RS 14 S M %

th &Y 15: AGKIA, ESI-MS m/z: 444, 43T
A C21H3010. 'H-NMR (400 MHz, CD;0D) §: 7.95
(1H, d, J = 16.0 Hz, H-4), 6.45 (1H, d, J = 16.0 Hz,
H-5), 6.58 (1H, s, H-2), 4.37 (1H, overlapped, H-1"),
424 (1H, m, H-3"), 3.97 (1H, d, J = 11.8 Hz, H-6"),
3.79 (1H, dd, J = 13.9, 6.6 Hz, H-3"), 3.75 (1H, m,
H-7'), 3.29 (3H, overlapped, H-1', 4", 5"), 3.79 (1H,
dd, J = 13.9, 6.6 Hz, H-3"), 3.10 (1H, t, J = 8.2 Hz,
H-2"), 2.17 (1H, m, H-4"), 2.05 (3H, s, 6-CH3), 1.90
(1H, m, H-2"), 1.18 (3H, s, 9'-CH3), 0.95 (3H, s,
10'-CH;); “C-NMR (100 MHz, CD;OD) &: 148.3
(C-3), 133.6 (C-5), 132.3 (C-4), 122.0 (C-2), 103.1
(C-1"), 87.7 (C-5"), 83.2 (C-8'), 78.1 (C-5"), 78.0
(C-3"), 77.1 (C-7"), 75.1 (C-7"), 74.0 (C-3"), 71.7
(C-4"), 62.8 (C-6"), 49.3 (C-1"), 42.9 (C-4"), 42.1
(C-2'), 21.1 (6-CHs3), 19.7 (9'-CH3), 16.3 (10-CHs). LA
Rl SRR A S, M et A 15
h A LA IR -4"-O-B-D-NL e 7 2 B 1
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