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Chemical composition of Zhejiang Ophiopogon japonicus
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Abstract: Objective To study the chemical constituents of Zhejiang Ophiopogon japonicas and provides a scientific basis for its
further development. Methods Compounds were isolated and purified from O. japonicus by various chromatographic techniques
such as silica gel, HPD100 macroporous adsorption resin, ODS, and Sephadex LH-20 as well as by preparative HPLC. Their
structures were identified by physicochemical data and modern spectral analysis techniques, such as MS, NMR. Results Eighteen
compounds were isolated from the extract of Zhejiang O. japonicus, and identified as shiluone E (1), N-trans-p-
coumatoyloctopamine (2), cryptomeridiol (3), (22S)-cholest-5-ene-14,3p,16p,22-tetrol  1-O-a-L-rhamnopyranosyl 16-O-f-
D-glucopyranoside (4), eudesm-11(13)-en-4B,9B-diol (5), 3-eudesmene-1p,11-diol (6), capillosanane Z (7), 4-hydroxyphenylethanol
(8), adenosine (9), bornyl 7-O-o-L-arabinofuranosyl(1—6)-p-D-glycopyranoside (10), bis(2-ethylhexyl) adipate (11), N-cis-p-
coumatoyloctopamine (12), aspergillus triazolate A (13), 1-hydroxy-2-O-B-D-glucopyranosyl-4-allylbenzene (14), 3-O-o-L-
rhamnopyranosyl-1-O-sulfo-(25S)-ruscogenin (15), (+)-syringaresinol (16), threo-guaiacylglycerol 8'-vanillic acid ether (17), and
osmanthuside H (18). Conclusion Compounds 1. 5—8. 11—18 are isolated from this genus for the first time.

Key words: Ophiopogon japonicus (L. f) Ker-Gawl.; shiluone E; N-trans-p-coumatoyloctopamine; cryptomeridiol; eudesm-11(13)-
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3).(225)-flH #§-5-%-1p,3pB,16pB,22- VU i 1-O--L-tk IR
B 2 B 5= 16-O-B-D- Mk 1 7 %) ¥ 1 [(22S)-cholest-
5-ene-1pB,3p,16p,22-tetrol 1-O-a-L-rhamnopyranosyl 16-
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mg). 2 (105 mg). Fr.C (10 g) i i fihs thi
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(153 mg). 18 (58.8 mg). Fr.E (25¢) FIRERKE
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&) 1: TLEWARY), T H . ESI-MS m/z:
291 [M+Na]*. H-NMR (500 MHz, CD30OD) §: 2.73

(2H, dd, J = 7.5, 2.0 Hz, H-3), 2.69 (1H, dt, J = 8.5,
2.0 Hz, H-2a), 2.68 (1H, m, H-2b), 2.63 (1H, dd, J =
17.5, 8.0 Hz, H-6a), 2.41 (1H, dd, J = 17.5, 12.0 Hz,
H-6b), 2.24 (1H, m, H-10), 2.15 (3H, s, H-15), 1.65
(1H, m, H-7), 1.43 (3H, s, H-13), 1.24 (3H, s, H-12),
1.09 (3H, d, J = 7.0 Hz, H-14); B3C-NMR (125 MHz,
CD;0D) §: 215.2 (C-1), 209.9 (C-4), 178.5 (C-5), 88.7
(C-11), 47.2 (C-10), 47.0 (C-7), 37.5 (C-3), 35.9
(C-6), 35.7 (C-2), 32.8 (C-9), 29.8 (C-15), 28.1
(C-13), 27.8 (C-8), 22.0 (C-12), 17.0 (C-14). LA Euk
TR SCERIOE R A B, WS AE Y 1N
shiluone E.

ey 2. Btktdn, W THEL. ESI-MS m/z:
322 [M+Na]*, 621 [2M—+Na]*. H-NMR (500 MHz,
CD30D) §: 7.44 (1H, d, J = 15.5 Hz, H-7), 7.40 (2H,
d, J =85 Hz, H-2, 6), 7.21 (2H, d, J = 8.5 Hz, H-2',
6", 6.78 (2H, d, J = 8.5 Hz, H-3, 5), 6.76 (2H, d, J =
8.5 Hz, H-3', 5), 6.43 (1H, d, J = 15.5 Hz, H-8), 4.71
(1H, dd, J = 8.0, 5.0 Hz, H-7"), 3.51 (1H, dd, J = 13.5,
5.0 Hz, H-8), 3.42 (1H, dd, J = 13.5, 8.0 Hz, H-8'b);
13C-NMR (125 MHz, CDsOD) ¢: 169.6 (C-9), 160.6
(C-4), 158.1 (C-4"), 142.0 (C-7), 134.7 (C-1'), 130.6
(C-2, 6), 128.4 (C-2', 6'), 127.7 (C-1), 118.3 (C-8),
116.7 (C-3, 5), 116.1 (C-3', 5'), 73.4 (C-7'), 48.5
(C-8"). LA bl 254 5 Sk i e A — S8, il
ENAY) 2 9 N-J -5 - 52 W 2k 2 i

e 3: HEMAR, BT HE. ESI-MS m/z:
263 [M+Na]*. H-NMR (500 MHz, CD30D) ¢: 1.95
(1H, dd, J = 12.5, 2.0 Hz, H-6a), 1.73 (1H, m, H-3a),
1.60 (1H, m, H-8a), 1.54 (2H, m, H-2), 1.43 (1H, d,
J = 12.5 Hz, H-9a), 1.35 (1H, t, J = 12.5 Hz, H-3b),
1.33 (1H, d, J = 12.0 Hz, H-1a), 1.22 (1H, dd, J =
12.5, 2.5 Hz, H-5), 1.17 (3H, s, H-12), 1.16 (3H, s,
H-13), 1.08 (3H, s, H-14), 0.88 (3H, s, H-15);
3C-NMR (125 MHz, CDs0OD) §: 73.5 (C-11), 73.1
(C-4), 55.7 (C-5), 51.2 (C-7), 46.1 (C-9), 44.1 (C-3),
42.3 (C-1), 35.6 (C-10), 27.5 (C-12), 26.9 (C-13), 23.5
(C-14), 22.8 (C-8), 22.5 (C-6), 21.1 (C-2), 19.2 (C-5).
DA b3 15 R 5 SO R T JE AR — E(010, s e Ak
EY 3 NHIKZ —BE.

e 4. AEMAR, BT HEE. ESI-MS m/z:
765 [M+Na]*. 'H-NMR (500 MHz, CD30D) 4: 5.59
(1H, d, J = 5.5 Hz, H-6), 4.88 (1H, br s, H-1"), 4.17
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(1H, d, J = 7.5 Hz, H-1""), 3.83 (1H, dd, J = 11.5, 2.0
Hz, H-1), 3.74 (1H, dd, J = 3.5, 1.5 Hz, H-3), 1.23
(3H, d, J = 6.0 Hz, H-6"), 1.06 (3H, s, H-19), 0.92 (3H,
d, J = 7.0 Hz, H-21), 0.90 (3H, s, H-18), 0.88 (6H, d,
J =6.5Hz, H-26, 27); 3C-NMR (125 MHz, CD3;0D)
d: 139.2 (C-5), 126.4 (C-6), 106.7 (C-1"), 98.0 (C-1),
83.0 (C-16), 82.5 (C-1), 78.5 (C-3"), 77.7 (C-5"), 75.5
(C-2"), 74.3 (C-4), 73.6 (C-22), 72.9 (C-2), 726
(C-3), 71.6 (C-4"), 70.8 (C-5), 69.1 (C-3), 62.8
(C-6"), 58.8 (C-17), 56.5 (C-14), 51.9 (C-9), 43.4
(C-4), 43.2 (C-10), 43.0 (C-13), 41.6 (C-12), 37.7
(C-15), 37.1 (C-24), 36.3 (C-2), 35.6 (C-20), 34.5
(C-23), 34.1 (C-8), 32.2 (C-7), 29.7 (C-25), 25.6
(C-11), 23.2 (C-27), 23.1 (C-26), 18.1 (C-6'), 14.7
(C-19), 13.9 (C-18), 12.1 (C-21). LAt ¥dE 5
BRI TE FE AR — 2, A 4 T (22S)-TH
£ -5-4#5-1p,3B,16B,22- VU i 1-O-a-L- Mk A B3 2= i Ik
16-O-B-D - IR 7] 4 B

EW5: AEMAKR, BT HE. ESI-MS m/z
239 [M+H]*. H-NMR (500 MHz, CD30D) 6: 4.83
(1H, d, J = 1.5 Hz, H-12a), 4.61 (1H, d, J = 1.5 Hz,
H-12b), 3.45 (1H, dd, J = 11.5, 4.0 Hz, H-9), 2.27
(1H, ddd, J = 14.0, 5.0, 2.0 Hz, H-6a), 2.20 (1H, m,
H-7), 2.16 (1H, td, J = 10.0, 5.0 Hz, H-2a), 2.01 (1H,
dd, J = 14.0, 5.5 Hz, H-6b), 1.82 (1H, dd, J = 14.0, 1.0
Hz, H-3a), 1.74 (1H, ddd, J = 12.0, 8.0, 2.5 Hz, H-8a),
1.71 (1H, dd, J = 8.0, 2.5 Hz, H-1a), 1.64 (1H, m,
H-5), 1.53 (1H, m, H-8b), 1.52 (3H, d, J = 12.0 Hz,
H-9), 1.49 (1H, ddd, J = 13.5, 5.0, 1.5 Hz, H-2b), 1.43
(1H, dd, J = 5.5, 1.5 Hz, H-1b), 1.26 (1H, dd, J = 14.0,
10.0 Hz, H-1a), 1.20 (3H, d, J = 1.5 Hz, H-15), 0.63
(3H, s, H-14); 3C-NMR (125 MHz, CD30D) ¢: 147.6
(C-11), 107.0 (C-12), 80.0 (C-9), 72.0 (C-4), 59.1
(C-5), 50.6 (C-3), 49.3 (C-10), 38.7 (C-1), 35.7 (C-6),
33.9 (C-7), 32.7 (C-8), 31.6 (C-2), 30.1 (C-13), 29.8
(C-15), 12.4 (C-14). PA i Hhd 5 SCmkdie i FE A
—E3), WA 5 N 117 -4B,9B- EE .

&P 6. BEakAR, BT HEL. ESI-MS m/z:
239 [M+H]*. H-NMR (500 MHz, CD30D) 6: 5.28
(1H, brs, H-3), 3.44 (1H, dd, J = 10.0, 6.5 Hz, H-1),
1.61 (3H, d, J = 1.0 Hz, H-15), 1.17 (3H, s, H-13),
1.16 (3H, s, H-12), 0.74 (3H, s, H-14); 13C-NMR (125
MHz, CDs;OD) ¢: 136.7 (C-4), 120.7 (C-3), 77.1

(C-1), 734 (C-11), 50.7 (C-7), 48.2 (C-5), 38.6
(C-10), 36.5 (C-9), 33.2 (C-2), 27.5 (C-13), 26.6
(C-12), 25.2 (C-6), 23.2 (C-8), 21.1 (C-15), 9.9
(C-14). DA byl i 5 Sk i Je A — S04, i
KB 6 8 3k HE-1B,11- —FE.

WEW T AEHAR, BT HEE. ESI-MS m/z:
239 [M+H]*. H-NMR (500 MHz, CD;0OD) ¢: 4.90
(1H, d, J = 1.5 Hz, H-12a), 4.82 (1H, s, H-12b), 3.11
(1H, dd, J = 12.0, 4.0 Hz, H-2), 1.73 (3H, s, H-13),
1.22 (1H, dd, J = 14.0, 45 Hz, H-6), 1.11 (3H, s,
H-15), 1.07 (3H, s, H-14); 3C-NMR (125 MHz,
CDs0D) ¢: 148.2 (C-11), 111.2 (C-12), 80.8 (C-2),
71.9 (C-5), 46.3 (C-6), 40.9 (C-4), 40.4 (C-1), 40.3
(C-8), 36.3 (C-10), 29.8 (C-13), 27.6 (C-3), 24.2
(C-9), 23.6 (C-7), 23.0 (C-15), 12.8 (C-14), LA ki
s 5 SRR IE B A —E ), USRI EY TN
capillosanane Z,

&P 8. HEMmAR, BT HEL. ESI-MS m/z:
137 [M—H] . H-NMR (500 MHz, CDsOD) &: 7.02
(2H, d, J = 8.5 Hz, H-2, 6), 6.69 (2H, d, J = 8.5 Hz,
H-3,5), 3.67 (2H, t, J = 7.0 Hz, H-p), 2.71 (2H, t, J =
7.0 Hz, H-0); 3C-NMR (125 MHz, CDs0D) J: 156.8
(C-4), 131.0 (C-1), 130.9 (C-2, 6), 116.1 (C-3, 5), 64.6
(C-B), 39.4 (C-a)o LA_EJHil i 5 SRR BT A —
e, WS AEY) 8 H A-RIEIR L.

WE9: HEMAR, BTHEL. ESI-MS m/z:
268 [M+H]*. H-NMR (500 MHz, CD30D) 4: 8.30
(1H, s, H-8), 8.17 (1H, s, H-2), 5.95 (1H, d, J = 6.5
Hz, H-1'), 4.73 (1H, dd, J = 6.5, 5.0 Hz, H-2'), 4.31
(1H, dd, J = 5.0, 2.5 Hz, H-3'), 4.16 (1H, g, J = 25
Hz, H-4"), 3.88 (1H, dd, J = 12.5, 2.5 Hz, H-5'a), 3.74
(1H, dd, J = 12,5, 2.5 Hz, H-5'b); 13C-NMR (125
MHz, CDsOD) §: 157.6 (C-6), 153.5 (C-2), 150.0
(C-4), 142.0 (C-8), 121.0 (C-5), 91.2 (C-1'), 88.2
(C-4"), 75.4 (C-2'), 72.7 (C-3'), 63.5 (C-5'). LA likitk
i 5 SRR B HE AR — 0810, WS E G 9 A
JIREF o

&Y 10: FHETCETERAR, 6T HEE ESI-MS
m/z: 471 [M+Na]*. 'H-NMR (500 MHz, CDs0D) §:
4.98 (1H, s, H-1"), 4.26 (1H, d, J = 7.8 Hz, H-1"), 0.92
(3H, s, H-1), 0.88 (3H, s, H-8), 0.86 (3H, s, H-9);
BC-NMR (125 MHz, CDs0OD) ¢: 109.8 (C-1"), 106.1
(C-1), 87.7 (C-4"), 85.9 (C-7), 83.1 (C-2"), 79.0
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(C-3"), 78.0 (C-3'), 76.6 (C-5'), 75.4 (C-2'), 72.0
(C-4", 68.0 (C-6), 63.0 (C-5"), 50.6 (C-2), 48.5 (C-8),
46.4 (C-5), 38.6 (C-6), 29.1 (C-4), 27.7 (C-3), 20.2
(C-10), 19.3 (C-9), 14.2 (C-1). DL byt ¥dE 5 ¢
R ] R R — 320240, W s e Ak & 10 S
i 7-O-oi- Lk Mg By 7 A1 4 2 -(1—6)-B-D - MLk el 7] 26
G RE

&) 11: Tt PR, ¥ T 517 - ESI-MS m/z:
371 [M+H]*, 393 [M+Na]*, 409 [M+K]*. *H-NMR
(500 MHz, CDCl3) ¢: 3.98 (4H, dd, J = 6.0, 4.0 Hz,
H-1), 2.32 (4H, t, J = 7.0 Hz, H-2, 5), 1.66 (4H, m,
H-3, 4), 1.55 (2H, dt, J = 12.0, 6.0 Hz, H-2'), 1.34
(4H, m, H-5'), 1.28 (12H, m, H-3’, 4, 1), 0.88 (12H,
m, H-6', 2"); BBC-NMR (125 MHz, CDCls) o: 173.6
(C-1, 6), 66.8 (C-1), 38.7 (C-2"), 34.0 (C-2, 5), 30.4
(C-3"), 28.9 (C-4"), 24.5 (C-3, 4), 23.8 (C-1"), 23.0
(C-5"), 14.0 (C-6"), 11.0 (C-2"). LA L i it 4 5 ik
I T A — 52224, MU A 11 N R
FH O,

&Y 12: AR, BT HE. ESI-MS m/z
322 [M+Na]*, 621 [2M+Na]*. H-NMR (CD;OD,
500 MHz) 6: 7.38 (2H, d, J = 8.5 Hz, H-2, 6), 7.19
(2H, d, J = 8.5 Hz, H-2', 6'), 6.75 (2H, d, J = 8.5 Hz,
H-3,5), 6.72 (2H, d, J = 8.5 Hz, H-3', 5'), 6.61 (1H, d,
J=12.5Hz, H-7), 5.80 (1H, d, J = 12.5 Hz, H-8), 4.68
(1H, dd, J = 8.0, 5.0 Hz, H-7"), 3.47 (1H, dd, J = 13.5,
5.0 Hz, H-8'a), 3.38 (1H, dd, J = 13.5, 8.0 Hz, H-8'b);
BC-NMR (125 MHz, CD30D) §: 170.5 (C-9), 159.3
(C-4), 158.1 (C-4'), 138.6 (C-7), 134.6 (C-1'), 132.4
(C-2, 6), 128.5 (C-2', 6), 128.0 (C-1), 121.1 (C-8),
116.1 (C-3, 5), 116.0 (C-3', 5'), 73.3 (C-7'), 48.0
(C-8". LA il 5 SOk 5 A — 3129, s
TEAY) 12 2 N-JIi %] - o Tk ik 2 £ fi

&) 13: B MRy, BT & Ji. ESI-MS
m/z: 240 [M+H]*. H-NMR (500 MHz, CDCls) ¢:
8.09 (1H, s, H-5), 4.27 (2H, m, H-1"), 0.95 (3H, t, J =
7.5 Hz, H-6'), 0.90 (3H, t, J = 6.5 Hz, H-3");
BC-NMR (125 MHz, CDCls) d: 166.0 (C-6), 134.2
(C-4), 1295 (C-5), 67.8 (C-1'), 38.9 (C-2), 30.6
(C-1"), 29.7 (C-3'), 29.0 (C-4'), 24.0 (C-2"), 23.0
(C-5'), 14.1 (C-6"), 11.1 (C-3"). LA I % 5 ik
HRIEFEAR 20, MU AY) 13 i A
fis A.

WEY 14: AENK, BT HEE. ESI-MS m/z:
335 [M+Na]*. H-NMR (500 MHz, CD;0D) 6: 7.02
(1H, d, J = 1.5 Hz, H-6), 6.74 (1H, s, H-3), 6.72 (1H,
dd, J =8.0, 2.0 Hz, H-5), 5.92 (1H, ddt, J = 17.0, 10.0,
7.0 Hz, H-8), 5.05 (1H, dd, J = 17.0, 2.0 Hz, H-9b),
5.00 (1H, dd, J = 10.0, 2.0 Hz, H-9a), 4.72 (1H, d, J =
7.5 Hz, H-1'), 3.88 (1H, dd, J = 12.5, 2.0 Hz, H-6'h),
3.71 (1H, dd, J = 12.5, 5.0 Hz, H-6'a), 3.26 (2H, d, J =
6.5 Hz, H-7); 13C-NMR (125 MHz, CDsOD) ¢: 146.7
(C-1), 146.6 (C-2), 139.2 (C-8), 133.1 (C-4), 124.7
(C-5), 119.2 (C-3), 116.9 (C-6), 115.6 (C-9), 104.5
(C-1)), 783 (C-3), 77.6 (C-5), 749 (C-2), 71.3
(C-4"), 62.4 (C-6"), 40.5 (C-7). LA L3 il K gl 5 C ik
RIBIAR IR, WS EY) 14 H 1-F2H£-2-0-
B- D~ g ] 2 3 k-4 45 PR

& 15: AtkAR, BT HE. ESI-MS m/z:
701 [M+2Na]*. 'H-NMR (500 MHz, CD3;0D) §: 5.63
(1H, d, J = 6.0 Hz, H-6), 4.83 (1H, d, J = 1.5 Hz,
H-1'), 4.37 (1H, dd, J = 14.5, 8.0 Hz, H-1), 3.73 (1H,
dd, J = 3.5, 1.5 Hz, H-2'), 1.24 (3H, d, J = 6.5 Hz,
H-6"), 1.09 (3H, s, H-19), 0.94 (3H, d, J = 7.0 Hz,
H-21), 0.80 (3H, s, H-18), 0.78 (3H, d, J = 6.5 Hz,
H-27); 3C-NMR (125 MHz, CD30D) §: 138.2 (C-5),
127.3 (C-6), 110.6 (C-22), 99.3 (C-1'), 85.6 (C-1),
82.2 (C-16), 74.1 (C-4"), 73.5 (C-3), 72.7 (C-2'), 72.3
(C-3), 70.0 (C-5), 67.8 (C-26), 63.9 (C-17), 57.7
(C-14), 51.0 (C-9), 44.0 (C-10), 42.9 (C-20), 41.2
(C-12), 41.0 (C-13), 39.4 (C-4), 37.1 (C-2), 34.1
(C-7), 32.9 (C-15), 32.7 (C-8), 32.4 (C-23), 31.4
(C-25), 29.9 (C-24), 24.3 (C-11), 17.9 (C-6'), 17.5
(C-27), 17.0 (C-18), 14.8 (C-21), 14.7 (C-19). DL ik
AR S SRS FE AR 2, MUk e A 15
N 3-O-0-L-MHE I 5R 25 0 2L -1-O- i I 2L -(25S) - & 1 mf
B,

&) 16: LB, T HEE . ESI-MS m/z:
441 [M+Na]*. H-NMR (500 MHz, CDs0D) &: 6.64
(4H, s, H-2', 6, 2", 6"), 4.70 (2H, d, J = 3.0 Hz, H-2,
6), 4.25 (2H, dd, J = 9.0, 6.5 Hz, H-4a, 8a), 3.87 (2H,
dd, J = 9.0, 2.5 Hz, H-4b, 8b), 3.83 (12H, s, 3/, 5, 3",
5"-OCH3), 3.13 (2H, m, H-1, 5); 3C-NMR (125 MHz,
CD30D) §: 149.3 (C-3', 5/, 3", 5"), 136.2 (C-4', 4"),
133.1 (C-1/, 1), 104.5 (C-2, 6', 2", 6"), 87.6 (C-2, 6),
72.8 (C-4, 8), 56.8 (3, 5, 3", 5"-OCHj3), 55.5 (C-1,



©352 PEP 202418 #53% H24 Chinese Traditional and Herbal Drugs 2022 January Vol. 53 No. 2

5). L3R S SRR IE AR — 308,
EWEM 16N (+)-THK=.

&Y 17: o Bk R, T FlE.ESI-MS m/z:
387 [M+Na]*. H-NMR (500 MHz, CDs0D) 4: 7.60
(1H, d, J = 2.0 Hz, H-2), 7.50 (1H, dd, J = 8.5, 2.0 Hz,
H-6), 6.94 (IH, d, J = 8.5 Hz, H-5), 7.03 (1H, d, J =
6.5 Hz, H-5'), 7.02 (1H, d, J = 2.0 Hz, H-2"), 6.85 (1H,
dd, J = 6.5, 2.0 Hz, H-6"), 3.89 (3H, s, 3'-OCHs), 3.81
(3H, s, 3-OCHs), 4.89 (1H, d, J = 5.5 Hz, H-7'), 4.44
(1H, dd, J =9.5, 5.5 Hz, H-8"), 3.76 (1H, dd, J = 12.0,
4.0 Hz, H-9'a), 3.50 (1H, dd, J = 12.0, 5.5 Hz, H-9'b);
BC-NMR (125 MHz, CD;0D) &: 168.7 (C-7), 152.1
(C-4), 150.6 (C-4'), 148.7 (C-3), 147.0 (C-3'), 133.9
(C-1), 124.2 (C-6), 124.1 (C-1), 121.0 (C-6'), 116.6
(C-5), 115.6 (C-5), 114.6 (C-2), 111.7 (C-2'), 85.5
(C-8"), 74.0 (C-7'), 62.2 (C-9'), 56.4 (3-OCH3), 56.3
(3-OCHa)o DA bl Hidfs 55 SOkl A — (3299,
WS A 17 - AR H 8- F FERR T

&Y 18: AEkAR, T HEE. ESI-MS m/z:
455 [M-+Nal*. H-NMR (500 MHz, CDsOD) J: 7.06
(2H, d, J = 8.5 Hz, H-2, 6), 6.69 (2H, d, J = 8.5 Hz,
H-3, 5), 5.00 (1H, d, J = 2.5 Hz, H-1"), 427 (1H, d,
J =80 Hz, H-1), 3.95 (1H, d, J = 9.5 Hz, H-4"a),
3.89 (1H, d, J = 2.5 Hz, H-2"), 3.75 (1H, d, J = 9.5
Hz, H-4"b), 3.56 (2H, s, H-5"), 2.82 (2H, t, J = 7.0
Hz, H-7); ¥C-NMR (125 MHz, CD3OD) &: 156.7
(C-4), 131.0 (C-2, 6), 130.8 (C-1), 116.2 (C-3, 5),
110.9 (C-17), 104.4 (C-1'), 80.6 (C-3"), 78.0 (C-3)),
77.9 (C-2"), 76.8 (C-5), 75.0 (C-4"), 75.0 (C-2'), 72.2
(C-8), 717 (C-4"), 68.7 (C-6), 65.6 (C-5"), 36.4
(C-7)o DA b iBe il a5 S mR A T8 AR — B34 391, it
%A 18 9 osmanthuside H.
4 iFie

A% 2018 A E Kb PR 25 B A AT AR
247 Hae GE—HO) s IR m it 2
o, AH 2 1 5K A 0 A )P T DR £ i ) — Bk
w2y, HIRAWION T2 T7 R L 42
MEIGEEFIH R L E K. AT AR T 2 44
H 90% £ I 8 1 /NI S A7 40 B9 4 T LS
A AR RIS, BRI  EIRE N 17
MEED . AT TN W22 52U 60% B2 8 1
HREERR AL AT T R T, 5 Bh
TIAREIE R ARFIPE L HET T 18 MLs

Yy, Hr 1, 5~8. 11~18 %5 13 MEAWINE IR

ZEEY T EAR, OREAERE. S M

T WK, WL, RIEERIE. RIESE, X

PR AT T 2L 222 o iS5 R 2 e,

NELRAP IR« RO ST A S SRt

LZH kS, T HAEBT HPLC 1 TLC BRA T

RE LLX LA S W) N bR AEDD U T 22 2 M )1 22 & 3047
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