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Study on chemical constituents of Ophiopogon japonicus
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Abstract: Objective To study the chemical constituents of Ophiopogon japonicus. Methods Compounds were isolated and
purified from O. japonicus by various chromatographic techniques such as HPD100, silica gel, Sephadex LH-20, and ODS as well as
preparative HPLC. Their structures were identified by physicochemical data and modern spectral analysis techniques. Results
Seventeen compounds were isolated from the extract of O. japonicus, and identified as methylophiopogonanone A (1),
methylophiopogonanone B (2), 5,7-dimethoxy-3-(4-hydroxybenzyl)-4-chromanone (3), daucosterol (4), p-sitosterol (5), 1-borneol
6-O-[B-D-apiofuranosyl-(1—6)]-pB-D-glucopyranoside (6), ophiogenin (7), diosgenin (8), flavokawain C (9), 3,4-dihydroxyallyl
benzene (10), dibutyl phthalate (11), p-hydroxybenzaldehyde (12), tricyclohumuladiol (13), 1B,6a-dihydroxyeudesma-4(15)-ene (14),
vanillic acid (15), cyperusol C (16), and (2a S,3a S) lyciumamide D (17). Conclusion Compounds 3, 9—11, 13, 14, 16, 17 are
isolated from this plant for the first time.

Key words: Ophiopogon japonicus (L. f) Ker-Gawl.; methylophiopogonanone A; methylophiopogonanone B; flavokawain C; tricyclo-
humuladiol; 1B, 6a-dihydroxyeudesma-4(15)-ene; cyperusol C; (2aS, 3aS)-lyciumamide D
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FEEET 17T MEAEY, aalsE TR A
%ilid A (methylophiopogonanone A, 1), HIFEZA
Ll B (methylophiopogonanone B, 2). 5,7- - H
AR -3-(4- 7R B R R )-4- R I = &k g
[5,7-dimethoxy-3-(4-hydroxybenzyl)-4-chromanone,
3].#1% ¥ (daucosterol, 4) B-% i % ( p-sitosterol ,
5). 1-JE/ 6-O-B-D-Mk N 7 HE-(1—6)-B-D-Mbt e 7 )
#5+F (1-borneol 6-O-[B-D-apiofuranosyl-(1—6)]-B-
D-glucopyranoside, 6). ophiogenin (7). Z#i 2 1F
7 (diosgenin, 8). # K FLEAMIER C (flavokawain C,
9). 34- ¥ A W A K (34-dihydroxyallyl
benzene, 10). €& — HI# — T [ (dibutyl phthalate,
11 XERFEFEEE (p-hydroxybenzaldehyde, 12).
— NP R - (tricyclohumuladiol, 13). 4(15)-f%
I 4 -1B,60- — 1% [1B,60-dihydroxyeudesma-4(15)-ene ,
14]. &R (vanillic acid, 15). cyperusol C (16).
(2aS,3aS)-lyciumamide D (17). tL&% 3. 9—11.,
13. 14, 16. 17 NERMNZED T 70 55
1 {UEEHH

HEeFURAEE KIS HH-ZK6 (JL T T4
WAL AT); {8 Heidolph Hei-VAP Jig#4 7
KA (FEENGIE /R R AF]D; SHB-II MK Z H
HARE CEMKIER TRRARAT); ZF-20D HE4H
LA AT A C R R AR T )
ME204T102 H 3K [HERrh-ER 240 (L)
AR AF]: SKB200HP i iE e ds ( Lilghl 3k
AR AT HhIEH . AR, Mill-Q gk
(£ E Millipore R A # ). DRX-500 MHz,
AVANCE TII 600 MHz BYA%HEILHRPE A i 1
Bruker AH]); HOIEFER S GFss )2 OISRER
(80~100, 100~200. 200~300 H, 75 & b
WA, RGN 5% HaSO4 B LREE TR, Wl G
IN#E ;s HPD-100 KALIR B i =5 T Bt
MEIBHA R A ); Sephadex LH-20 7 F Bkt
(40~70 um, ¥t Amersham Pharmacia Biotech AB
2AH]); ODSCH A YMC A#)); ESI i H1 VG Auto
Spec-3000 Ji i {X , Waters 2695 HPLC-Thermo
Finnigan LCQ Advantage = 1P itk ok#& API
Qstar Pulsar Jiui {3l & ;s gt SPD-20A il & &
ROBAR A CHA B EEA ] ); LCB000 il # AT
A b AEnEE A FD.

OB, BRHY, WTarEadmlaRAR;
=ML, Tkg, WEE, Tk, AummE, Tl

%%, BEROE, TV, HWNEEREMTERA
Al PA A R, rbTel, Ak, el BERR
Fig, or#rat, 529 2558 b 2= XA PR A R = 5 .

FEGMT 2019 F 7 AW EWITLE 2IET,
2 7P A 2T SU T R AR G B IR 9T = AR AR
R TR % E & 4 O. japonicus (L. f)
Ker-Gawl. [/, Zidbs4 (MD20190715)
RAET mMB A TR A =
2 IRESENE

F4 (145 kg) FHME, H 10 fi5 & 70% L BRI
PEHU 3R (FRIR 2 h), BIFREUK, WERDE S
150 L, i HPD100 KALMPH# i, FH7K 2 30%-
60%. 90% LEERREEVEML, 419 3] 30% LR E
1.21 kg+ 60% LR E 0.73 kg 90% LR E 0.12
kg. HU 90%EIR B #HATRER (200~300 H) itk
B, KRS -HEE (1: 00 1) BREwE,
J2 TR G AR R 4, 1931 11 N4 (Fro A~
K). Fr.B (68.6 g) HfEK (200~300 H ) F:a ik,
R -BE R L BERE Ve B, 153 10 AMFE S
4y (Fr. BL~B10), Fr. B8 (30.0 g) ifiid Sephadex
LH-20 #4747y s afith, WAl Ol & RIGH
Woi et FiEE AR ARAY 1(11g). 2(15
9). Fr.B10 (2.0 g) i@l Sephadex LH-20 #1745
alitk, HECNTSIM, SHE SIS 3 (400
mg). 6 (155.0 mg). Fr.B9 (7.5¢g) iffiit LC-6000
Hh ) 2% U R AT s alifk, HEE- KIS
1, & 45 A EIL A 4(80.6 mg).5(205.2 mg).
Fr. B6 (3.9 g) @it LC6000 #il 45 AH (it 22 4e ik 47
srEsaiitk, HEE-ACNTEAE, P4 Sephadex LH-20
CHEEL L) ikt MBS fE sk e 7 (124
mg)>-8(20.8 mg).Fr. B3(3.0 )it Sephadex LH-20
CHREESRIG) (il . LC6000 il % (il 2 45 [ -
7K (60 : 40—100 : 0O BEEEVEMi]EAT 70 Bg4iifh, P
LELEREIMEY 9 (99.6 mg). B 60%FHEEEL
REIATEEE (200~300 H) H:ai e, KA
fi-HEE (50 @ 1—-1 1 1) BREEVEL, W2 EuE
G HHERAS Sy, 58] 10 Mg (Froa~j). Fra (20
g) F LC6000 i+ il Raift 75y B aith, £B%-
IKIRBNAH, BhEEBEM, 152 5 ANFE S 4 55 (Fr. al~
a5), Fral #EHh%: Sephadex LH-20 (HHEEVLML)
EFEARR] 2 MRS (Fr.alA. alB). Fr. alA (50
mg) HI LC6000 il % ik R A AT B 4ifk, 50%
LEENRAIAE, 192146E4 10 (5.2 mg), Fr. alB
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(22 mg) £ Sephadex LH-20 o ifA: (IEABERL) 15
FfbA9) 11 (15.0 mg); Fr. a2 £rER (200~300
HD @i, &5-FEE (20 @ 155 1) BREEHRR,
133 3 MRK S (Fr. a2A~a2C), Fra 2B (10 mg)
2 LC-20A Pl 2% =GR 248, 30% MG i sl
H, BREMAEY 12 (5.3mg), Fr.a2C (50mg) £
LC6000 il %A 5 4t 60% H B A s, 15511k
&%) 13 (30.0 mg); Fra3 FESHZRER (200~300
H) M, Aili-EER R (50 1-1:3) %
Ve, 536 MRHASr (Fr.a3A~a3F), Fr.a3B
(50 mg) £ LC6000 il % AH R 5t, 40%H EE i
M, BR1LEY 14 (35.0mg), Fr.a3D (50 mg)
£ LC6000 il #iiAH 5450, 35%H B AMBIHH, 14
FI1k &4 15 (42.0 mg), Fr.a3E (35 mg) £ LC6000
Hil A R4, 5% HREATANAE, HREEY) 16
(23.0mg). 17 (19.4 mg).
3 HHEE

WEY 1. BT EMAR, T HEE. ESI-MS
m/z: 343 [M-+HJ*, 365 [M+Na]*, 381 [M+K]*, %
%;—Eﬁ Clnggoeo lH-NMR (500 MHZ, CD3OD) 0.6.76
(1H, d, J = 1.5 Hz, H-5"), 6.74 (1H, s, H-2"), 6.70 (1H,
dd, J=8.0, 1.5 Hz, H-6'), 5.91 (2H, s, H-7"), 4.27 (1H,
dd, J = 11.5, 4.0 Hz, H-2), 4.10 (1H, dd, J = 11.5, 7.0
Hz, H-2), 3.10 (1H, dd, J = 14.0, 5.0 Hz, H-9), 2.80
(1H, m, H-3), 2.68 (1H, dd, J = 14.0, 10.0 Hz, H-9),
1.98 (3H, s, H-13), 1.97 (3H, s, H-12); 3C-NMR (125
MHz, CDsOD) §: 199.8 (C-4), 164.0 (C-7), 161.2
(C-5), 159.1 (C-10), 149.3 (C-3"), 147.8 (C-4'), 133.4
(C-1"), 123.2 (C-6'), 110.3 (C-2), 109.1 (C-5'), 104.8
(C-6), 103.7 (C-8), 102.7 (C-11), 102.2 (C-7"), 70.1
(C-2), 48.0 (C-3), 33.7 (C-9), 7.9 (C-12), 7.4 (C-13).
DA 9 v B 5 SOk AR 8 o R S A — S48, i s e
WA 1 R R A bR A

&Y 2. B IERMAR, T HEE. ESI-MS
m/z: 329 [M+H]*, 351 [M+Na]*, 367 [M+K]*, %
%iﬁ C19H2005o lH-NMR (500 MHZ, CD30D) 0. 7.15
(2H, d, J = 8.5 Hz, H-2', 6'), 6.86 (2H, d, J = 8.5 Hz,
H-3', 5"), 425 (1H, dd, J = 11.5, 4.0 Hz, H-2), 4.09
(1H, dd, J = 11.5, 7.0 Hz, H-2), 3.77 (3H, s, H-7"),
3.11 (1H, dd, J = 14.0, 45 Hz, H-9), 2.79 (1H, m,
H-3), 2.69 (1H, dd, J = 14.0, 10.0 Hz, H-9), 1.98 (3H,
s, H-13), 1.97 (3H, s, H-12); 3C-NMR (125 MHz,
CD30D) 6: 200.0 (C-4), 164.0 (C-7), 160.5 (C-5), 159.9

(C-4'), 159.1 (C-10), 131.6 (C-1"), 131.2 (C-2, 6), 115.0
(C-3', 5"), 104.8 (C-6), 103.7 (C-8), 102.7 (C-11), 70.0
(C-2), 55.6 (C-7"), 48.1 (C-3), 33.1 (C-9), 7.9 (C-12), 7.4
(C-13). LA il 15 SR xo R A — 4061,
WSS 2 W HEZZ 4 Bl B.

&Y 3: AT EEM AR, T HlE. ESI-MS
m/z: 315 [M~+H]*, 353 [M+K]*, %373\ CisH1s0s-
IH-NMR (500 MHz, CDs0D) 6: 9.22 (1H, s, 4-OH),
6.99 (2H, d, J = 8.5 Hz, H-2", 6), 6.67 (2H, d, J = 8.5
Hz, H-3', 5"), 6.17 (1H, d, J = 2.0 Hz, H-8), 6.12 (1H,
d, J = 2.0 Hz, H-6), 4.22 (1H, dd, J = 11.5, 4.5 Hz,
H-2), 4.02 (1H, dd, J = 11.5, 8.0 Hz, H-2), 3.78 (3H, s,
7-OCHs), 3.75 (3H, s, 5-OCHs), 2.92 (1H, dd, J =
14.0, 5.0 Hz, H-9), 2.69 (1H, m, H-3), 2.48 (1H, dd,
J=14.0, 4.0 Hz, H-9); C-NMR (125 MHz, CD3;0D)
5:189.7 (C-4), 165.2 (C-7), 164.2 (C-10), 162.0 (C-5),
155.8 (C-4"), 129.9 (C-2', 6), 128.6 (C-1'), 115.2
(C-3', 5), 104.8 (C-11), 93.4 (C-8), 92.8 (C-6), 68.7
(C-2), 55.8 (7-OCHs), 55.7 (5-OCHy3), 47.6 (C-3), 31.3
(C-9)o LA bk Fodim 15 SCHR Rl o A — 3508,
HOSEAEY) 3 N 5,7- WA HE-3-(4-FR R L )-4-
2R FF A R o

WEY 4. BETERMAR, T HEE . ESI-MS
m/z: 599 [M+Na]*, 73 ¥ 3\ C3sHeoOs- *H-NMR (500
MHz, CDsOD) &: 5.30 (1H, s, H-6), 4.87 (1H, d, J =
5.0 Hz, 3'-OH), 4.85 (1H, d, J = 5.0 Hz, 2'-OH), 4.84
(1H, d, J = 5.0 Hz, 4-OH), 4.40 (1H, t, J = 6.0 Hz,
6'-OH), 4.20 (1H, d, J = 8.0 Hz, H-1'), 3.63 (1H, dd,
J =10.5, 6.5 Hz, H-6"a), 3.45 (1H, m, H-3), 3.39 (1H,
dd, J = 10.5, 6.0 Hz, H-6'b), 3.11 (1H, td, J = 8.5, 5.5
Hz, H-3"), 3.05 (1H, ddd, J = 9.0, 5.5, 2.5 Hz, H-5"),
3.00 (1H, dd, J = 12.0, 6.0 Hz, H-4a), 2.11 (1H, t, J =
12.0 Hz, H-4b), 0.94 (3H, s, H-19), 0.89 (3H, d, J =
6.5 Hz, H-21), 0.81 (3H, d, J = 3.0 Hz, H-29), 0.80
(3H, s, H-27), 0.79 (3H, d, J = 3.0 Hz, H-26), 0.64
(3H, s, H-18); 3C-NMR (125 MHz, CDz0OD) : 140.5
(C-5), 121.2 (C-6), 100.8 (C-1'), 77.0 (C-3"), 76.7
(C-3, 5, 73.5 (C-2'), 70.1 (C-4"), 61.1 (C-6'), 56.2
(C-14), 55.5 (C-17), 49.6 (C-9), 45.2 (C-24), 41.9
(C-13), 38.3 (C-4), 36.9 (C-1), 36.2 (C-10), 355
(C-20), 33.4 (C-22), 31.4 (C-7, 8), 29.3 (C-2), 28.7
(C-25), 27.8 (C-16), 25.5 (C-23), 23.9 (C-15), 22.6
(C-28), 20.6 (C-11), 19.7 (C-27), 19.1 (C-26), 19.0
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(C-19), 18.6 (C-21), 11.8 (C-19), 11.7 (C-18). LA Lifk
T 5 SRR TE T R AR — O, W E A
4 JtHEE NE .

& 5. AtEE (B, S5 FR-IKER
i R R 5t 1308 CaoHso0s 5 B-7 HS BNt
LR, L Rf EH 5, WBARFBAEAT
b, WS EWAEY) 5 8 B B .

&Y 6: BT ERMA, T HEE . ESI-MS
m/z: 471 [M+Na]*, 487 [M+K]*, 4> 72\ Ca1H3s0100
IH-NMR (500 MHz, CD;0D) ¢: 5.01 (1H, d, J = 2.3
Hz, H-1"), 423 (1H, d, J = 7.8 Hz, H-1"), 3.57 (2H, s,
H-5"), 0.91 (3H, s, H-10), 0.88 (3H, s, H-8), 0.86 (3H,
s, H-9); 3C-NMR (125 MHz, CD3;OD) ¢: 110.8
(C-1"), 106.0 (C-1'), 87.6 (C-2), 80.6 (C-3"), 78.1
(C-3), 78.0 (C-2"), 76.8 (C-5), 75.4 (C-2"), 75.0
(C-4"), 71.8 (C-4"), 68.5 (C-6'), 65.7 (C-5"), 50.5
(C-1), 48.5 (C-7), 46.4 (C-4), 38.6 (C-3), 29.1 (C-5),
27.7 (C-6), 20.1 (C-9), 19.3 (C-8), 14.2 (C-10). DL L
T VIR 5 SCHR R TE X PRI AR — B0, s e
W 6 9 1-J2figi 6-O-B-D-MkHRg -4 -(1—6)-B-D-AHk Fe i
EIPEE

WE 7. BT EMA, T HEEL. ESI-MS
m/z: 469 [M+Na]+, 73 C27H4205. 'H-NMR (500
MHz, CD30D) §: 5.29 (1H, m, H-6), 4.15 (1H, t, J =
7.5 Hz, H-16), 3.20-3.50 (3H, m, H-3, 26), 0.94 (3H,
s, H-19), 0.85 (3H, s, H-18), 0.77 (3H, d, J = 7.2 Hz,
H-21), 0.73 (3H, d, J = 6.3 Hz, H-27); 3C-NMR (125
MHz, CDs;OD) ¢: 140.1 (C-5), 121.7 (C-6), 110.0
(C-22), 91.1 (C-17), 90.6 (C-16), 87.7 (C-14), 71.7
(C-3), 66.9 (C-26), 47.2 (C-13), 44.7 (C-20), 42.7
(C-9), 42.2 (C-4), 39.2 (C-15), 37.2 (C-1), 36.8
(C-10), 355 (C-8), 31.6 (C-2), 30.7 (C-23), 30.0
(C-25), 28.1 (C-24), 25.8 (C-7), 25.7 (C-12), 20.9
(C-18), 19.6 (C-11), 19.3 (C-19), 17.1 (C-27), 8.2
(C-21). DL il 5 SR o R A — -2,
% e AW 7 2 ophiogenin.

&Y 8: Bt TLETM A, T HEE. ESI-MS
m/z; 437 [M+Na]+, ﬁ:}“?ﬁ Co7H4203, IH-NMR (500
MHz, CD3;0D) &: 4.84 (1H, m, H-6), 457 (1H, t, J =
5.5 Hz, H-16), 0.99 (3H, s, H-19), 0.90 (3H, s, H-18),
0.83 (3H, d, J = 7.0 Hz, H-21), 0.78 (3H, d, J = 5.2
Hz, H-27); 3C-NMR (125 MHz, CD;0OD) ¢: 142.1
(C-5), 122.3 (C-6), 110.5 (C-22), 82.2 (C-16), 72.4

(C-3), 67.8 (C-26), 63.7 (C-17), 57.9 (C-14), 51.5 (C-9),
43.2 (C-20), 42.8 (C-4), 41.2 (C-13), 40.8 (C-12), 38.6
(C-1), 37.8 (C-10), 33.0 (C-7), 32.9 (C-8), 32.7 (C-15),
32.3 (C-2), 32.2 (C-23), 31.5 (C-25), 30.0 (C-24), 21.9
(C-11), 19.6 (C-19), 17.6 (C-27), 16.8 (C-18), 15.0
(C-21). LA byt 55 SCiR R R T AR — s-241,
SR EY) 8 NEFETF I,

WEY 9: AT ETEH AR, T . ESI-MS
m/z: 299 [M—H]~, %73\ Ci7H1605. H-NMR (500
MHz, CDsCOCDs) d: 7.88 (1H, d, J = 15.5 Hz, H-7),
7.75 (1H, d, J = 15.5 Hz, H-8), 7.61 (2H, d, J = 85
Hz, H-2, 6), 6.91 (2H, d, J = 8.5 Hz, H-3, 5), 6.10 (1H,
d, J = 2.5 Hz, H-3"), 6.08 (1H, d, J = 2.5 Hz, H-5"),
3.99 (3H, s, 6-OCHs), 3.86 (3H, s, 4-OCHa);
3C-NMR (125 MHz, CD3sCOCD3) ¢: 193.3 (C-9),
169.1 (C-4'), 167.2 (C-6'), 163.6 (C-2'), 160.6 (C-4),
143.7 (C-7), 131.3 (C-2, 6), 128.0 (C-1), 125.0 (C-8),
116.8 (C-3, 5), 106.8 (C-1), 94.6 (C-3"), 91.7 (C-5"),
56.4 (6'-OCHs), 56.0 (4-OCHs). LA [ ii¥di 5
R IE X FER IR AR — E 5101, WS et 59 9 iR
LR Co

G 10: KR T E TR A, ¥ T TN R . ESI-MS
m/z: 173 [M+Na]*, 7§ 3\ CoH1002. H-NMR
(CD3COCDs, 600 MHz) d: 6.73 (1H, d, J = 8.0 Hz,
H-5), 6.67 (1H, d, J = 2.0 Hz, H-2), 6.51 (1H, dd, J =
8.0, 2.0 Hz, H-6), 5.91 (1H, ddt, J = 16.8, 10.0, 6.7
Hz, H-2'), 5.00 (2H, m, H-3"), 3.22 (2H, d, J = 6.7 Hz,
H-1); 3C-NMR (150 MHz, CDsCOCD3) §: 145.9
(C-3), 144.3 (C-4), 139.3 (C-2'), 132.5 (C-1), 120.6
(C-6), 116.5 (C-5), 116.1 (C-2), 115.3 (C-3"), 40.3
(C-1". LA EJEEA 5 Sk E 0] 8 AR — 50,
W A 10 O 34- IR IG N SE K

&Y 11: KRy, ¥ T I . ESI-MS m/z:
301 [M—+NaJ*, 4> T3 CiH204. H-NMR (600
MHz, CD;0D) §: 7.72 (2H, dd, J = 5.7, 3.3 Hz, H-3,
6), 7.62 (2H, dd, J = 5.7, 3.3 Hz, H-4, 5), 4.29 (4H, t,
J = 6.6 Hz, H-8, 8", 1.73 (4H, dt, J = 14.4, 6.6 Hz,
H-9, 9), 1.46 (4H, dq, J = 14.4, 7.4 Hz, H-10, 10"),
0.98 (6H, t, J = 7.4 Hz, H-11, 11"); BC-NMR (150
MHz, CDs;OD) §: 169.5 (C-7, 7'), 133.7 (C-1, 2),
132.5 (C-4, 5), 130.0 (C-3, 6), 66.8 (C-8, 8), 31.9
(C-9,9"),20.4 (C-10, 10"), 14.2 (C-11, 11"). LAl
et 5 SRR E N AR — 08, e A 11



= 3808
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&Y 12: AT E TR AR, T HlE.ESI-MS
m/z: 121 [M—H]", %73 C7He02. H-NMR (500
MHz, CD3;0D) ¢: 9.76 (1H, s, CHO), 7.76 (2H, d, J =
8.5 Hz, H-2, 6), 6.90 (2H, d, J = 8.5 Hz, H-3, 5);
13C-NMR (125 MHz, CD3;0D) §: 192.8 (CHO), 165.2
(C-4), 133.4 (C-2, 6), 130.3 (C-1), 116.8 (C-3, 5). LA
VSRR S SRR ] R AR — B, s e ik
G 12 ARREIR .

WA 13: BT E M AR, T HEE.ESI-MS
m/z: 237 [M—H]", 773X CisH2602. *H-NMR (500
MHz, CD30D) §: 3.20 (1H, dd, J = 11.5, 5.0 Hz, H-5),
1.95 (1H, td, J = 11.0, 8.0 Hz, H-6b), 1.53 (1H, dd, J =
10.5, 8.0 Hz, H-10b), 1.39 (1H, t, J = 10.5 Hz, H-10a),
1.11 (3H, s, H-14), 1.09 (3H, s, H-15), 1.02 (3H, s,
H-12), 0.98 (3H, s, H-13), 0.63 (1H, ddd, J = 11.0,
8.0, 5.5 Hz, H-2), 0.44 (1H, dd, J = 8.0, 4.5 Hz, H-3b),
0.23 (1H, t, J = 5.0 Hz, H-3a); 3C-NMR (125 MHz,
CDs0D) §: 75.0 (C-5), 74.2 (C-8), 50.0 (C-9), 49.3
(C-1), 41.1 (C-7), 35.0 (C-10), 34.8 (C-11), 31.7
(C-6), 30.8 (C-13), 25.2 (C-2), 22.6 (C-12), 20.4
(C-4), 19.5 (C-14), 19.4 (C-3), 17.9 (C-15). LA ikt
B 5 SRR TE N R A — 02, MU A S
13 = Ip R B .

&Y 14: HETEE M A, T HEEESI-MS
m/z: 239 [M+H]*, 73F 3 CisH2602. *H-NMR (500
MHz, CDsOD) &: 4.93 (1H, d, J = 1.0 Hz, H-15a),
4.72 (1H, d, J = 1.0 Hz, H-15b), 3.63 (1H, t, J = 10.0
Hz, H-6), 3.33 (1H, dd, J = 11.5, 5.0 Hz, H-1), 2.29
(1H, dd, J = 5.0, 2.0 Hz, H-8a), 2.05 (1H, td, J = 13.5,
5.0 Hz, H-3a), 1.93 (1H, dd, J = 15.5, 3.0 Hz, H-9a),
1.77 (1H, dtd, J = 12.5, 5.0, 2.0 Hz, H-7), 1.71 (1H, d,
J = 10.0 Hz, H-5), 1.23 (1H, m, H-11), 1.11 (1H, td,
J = 13.0, 3.0 Hz, H-8b), 0.94 (3H, d, J = 7.0 Hz,
H-13), 0.85 (3H, d, J = 7.0 Hz, H-12), 0.67 (3H, s,
H-14); 3C-NMR (125 MHz, CDs0D) ¢: 146.7 (C-4),
108.8 (C-15), 79.8 (C-1), 68.0 (C-6), 56.5 (C-5), 51.7
(C-7), 43.0 (C-10), 37.5 (C-9), 36.4 (C-3), 32.9 (C-2),
26.9 (C-11), 21.6 (C-12), 19.3 (C-8), 16.3 (C-13), 12.1
(C-14). DL s 15 ST o i A — (22231,
Mk A 14 9 4(15)-F -1, 60- I .

AW 15: HETEETEM AR, T H EE . ESI-MS
m/z: 167 [M—H]", 713\ CsHgOs. H-NMR (500

MHz, CDsOD) ¢: 7.54 (1H, d, J = 2.0 Hz, H-2), 7.53
(1H, dd, J = 8.0, 2.0 Hz, H-6), 6.84 (1H, d, J = 8.0 Hz,
H-5), 3.88 (3H, s, OCH3); BC-NMR (125 MHz,
CD30D) ¢: 170.5 (COOH), 152.5 (C-3), 148.7 (C-4),
125.3 (C-6), 123.3 (C-1), 115.9 (C-5), 113.8 (C-2),
56.5 (OCHa). LA A 15 SOk oy fE e A —
#HRA, WS EED) 15 NE R .

e EW) 16: TLEIMRY), # T HEEESI-MS m/z:
237 [M—H]", 2 T3 CisH2602. tH-NMR (500 MHz,
CDs0D) ¢: 4.71 (1H, brs, H-12), 4.67 (1H, brs, H-12),
3.23 (1H, dd, J = 8.5, 4.5 Hz, H-1), 1.93 (1H, ddd, J =
10.5, 3.0, 3.0 Hz, H-9), 1.91 (1H, m, H-7), 1.87 (1H,
m, H-6), 1.74 (3H, s, H-13), 1.72 (1H, ddd, J = 10.5,
10.5, 4.5 Hz, H-3), 1.63 (2H, m, H-2), 1.58 (1H, m,
H-8), 1.50 (1H, ddd, J = 10.5, 10.5, 4.5 Hz, H-3), 1.39
(1H, m, H-8), 1.28 (1H, dd, J = 10.0, 5.0 Hz, H-5),
1.12 (1H, ddd, J = 11.0, 11.0, 3.5 Hz, H-9), 1.08 (3H,
s, H-15), 0.87 (3H, s, H-14); 8C-NMR (125 MHz,
CD30D) ¢: 151.8 (C-11), 108.7 (C-12), 80.3 (C-1),
72.4 (C-4), 54.0 (C-5), 47.4 (C-7), 42.0 (C-9), 41.8
(C-3), 40.2 (C-10), 29.4 (C-2), 27.8 (C-8), 27.1 (C-6),
22.6 (C-15), 21.2 (C-13), 13.8 (C-14). L _E ¥tk ¥
55 SRR E O IR AR — 802, MU e B 16 K
cyperusol C.

B 17 iR 18 L E A4, T HRE . ESI-MS m/z:
625 [M+H]*, 7373 CaeH3s0sN2. H-NMR (500
MHz, CDsOD) 6: 7.21 (1H, s, H-2b), 6.97 (2H, d, J =
8.5 Hz, H-4'b, 8'b), 6.88 (1H, s, H-8h), 6.82 (2H, d,
J =85 Hz, H-4'a, 8a), 6.69 (1H, d, J = 2.0 Hz, H-5a),
6.67 (1H, d, J = 8.5 Hz, H-8a), 6.63 (4H, dd, J = 8.5,
1.5 Hz, H-5'a, 5'b, 7'a, 7'b), 6.52 (1H, s, H-9b), 6.40
(1H, dd, J = 8.0, 2.0 Hz, H-9a), 4.33 (1H, d, J = 4.0
Hz, H-3a), 3.88 (3H, s, 6b-OCHs), 3.74 (3H, s,
6a-OCHs), 3.68 (1H, d, J = 4.0 Hz, H-2a), 3.40 (1H,
m, H-1b), 3.34 (1H, m, H-1'b), 3.25 (1H, m, H-1"a),
3.18 (1H, m, H-1'a), 2.69 (2H, t, J = 7.2 Hz, H-2'b),
2.47 (2H,t,J = 7.2 Hz, H-2"a); 3C-NMR (125 MHz,
CDs0D) §: 174.5 (C-1a), 170.4 (C-1b), 156.8 (C-6'b),
156.7 (C-6'a), 149.6 (C-7b), 148.8 (C-6a), 148.2
(C-6b), 146.2 (C-7a), 135.9 (C-4a), 134.7 (C-2b),
132.5 (C-3b), 131.4 (C-3'b), 131.2 (C-3'a), 130.8
(C-4'b, 8'b), 130.7 (C-4'a, 8'a), 127.6 (C-4b), 124.9
(C-9b), 121.4 (C-9a), 117.1 (C-8b), 116.2 (C-5a, 5'b,



¢EH 20247 H $52% H 138  Chinese Traditional and Herbal Drugs 2021 July Vol. 52 No. 13

= 3809 »

7'a, 7'b), 116.0 (C-8a), 113.2 (C-5b), 112.5 (C-5a),

56.6 (6b-OCHs3), 56.3 (6a-OCHs), 51.0 (C-2a), 47.6

(C-3a), 42.7 (C-1'b), 42.4 (C-1'a), 35.6 (C-2'b), 354

(C-2'a)o DA L IR B 5 SR ik T xof HE e A4S — 328,

WS LA 17 4 (2aS, 3aS)-lyciumamide D.

4 g
2018 FE K h R 28 HR A AT (ARG L 44

JirHz GE—i), 100 HI IR T & 48
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