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A new coumarin glycosideisolated from Artemisia annua
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Abstract: Objective To study the chemical constituents with high polarity from the whole herb of Artemisia annua. M ethods The
constituents were isolated and purified by column chromatography on Sephadex LH-20, silica gel, ODS, and preparative TLC. The
structures were elucidated by the analysis of the spectroscopic data. Results Fourteen compounds were obtained from the methanol
soluble fraction of the 70% ethanol extract of 4. annua by maceration at room temperature and identified as artemisiannuside A (1),
scopolin (2), 2,4-dihydroxy-6-methoxyacetophenone-4-O-3-D-glucopyranoside (3), methyl caffeate (4), salicylic acid (5), ferulic acid
(6), vanillic acid (7), 2,4-dihydroxy-6-methoxyacetophenone (8), homoeriodictyol (9), jaceidin (10), penduletin (11), axillarin (12),
eriodictyol (13), and (R)-15,16-didehydrocoriolic acid (14), respectively. Conclusion Compound 1 is a new acylated coumarin
glycoside. Compound 14 is isolated from the Artemisia genus for the first time and compound 9 is firstly isolated from 4. annua.

Key words. Artemisia annua L.; coumarin; flavonoid; artemisiannuside A; homoeriodictyol
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B 5% % % % ¥l % (jaceidin, 10). penduletin
(penduletin, 11). H%JE7356 %K (axillarin, 12,
% T By ( eriodictyol , 13 ) Al (R)-15,16-
didehydrocoriolic acid (14). HH, A 1 AR
MERIRER B SR TR EY, A EAEEE
A, ZERILE 1. 1B 14 N IRNE B Y 5
BAREL B 9 NEIRNEALE T BR R,

, H3CO 6 Ade A 5
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3 OH
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1 L&Y 1m%EH
Fig.1 Sructureof compound 1

1 XESHH

Anton Paar MCP 200 ZYJig 6 (LA Anton
Paar /A %)); Bruker ARX-400 Al AV-600 %! 4% g JL 4R
P4 (Bt Bruker Biospin /A 7] ); Bruker SolariX
7.0T ZY {8 7 A48 8 55 7 [m] e S 4iR v o B A (1
Bruker Daltonics 3 7] ); Agilent 1100 7 BB
T HERE A (£ E Agilent 2 ] ); Bio-Logic
MOS-450 B [5 — 450154 (3% E Bio-Logic A ).
FEEIERER (200~300 H) FIiEE A HER (5
S TA R AR, ODS A il ikl (50 um,
HZA YMC A#]); Sephadex LH-20 (GE Healthcare
ANFD,

FTRZitt T+ 2016 4 6 A RETIL T HILBHATE
FAX, HPLBAZ R 5 25 2 i v 24 R UR - B =
TR = BB L B N6 Artemisia annua L. |
A, MPIRA (BRAS HHH-201606) {RAFTIL
FHZTRF K 22 Hh 255 Bt R AR 2004k 22 200 =
2 RSN E

AL LM 12.6 kg, A 10 f55 70% Tk 40
AIZPREL 2 WK, R 72 hoe SRBGRIEE [ 77,
FERUAT R T e H S P SR, s ksl
R S SR, O3 [ESCI 7] 5 1 380 F B mT oL
(150.0 g). B 138.0 g, ZHEM (200~300 H)
FEEE (225.0 ), F I be- FHRERS B S (100 ¢
1—0:100). Frf Fr.5~11 ( & %e-HEE 100 :
1) &l & EE 6. Sephadex LH-20 FEaik, i
JREAE i 55 A B AliA o AR B A 4 (8 mg). 5
(19mg). 6 (16 mg). 7 (6 mg). 8 (22mg). 9 (1

mg). 10 (3 mg). 11 (2 mg) 1 14 (10 mg); Fr. 40~
51 (& fE-HEE 100 © 3) £ ODS JFi:thi
H4 2 (03 . Sephadex LH-20 A (4 345/ By 4fifl,
HEMEY L (Tmg). 12 (20 mg) A1 13 (1 mg);
Fr. 74~85 (& Hi-HEE 100 © 5) SRERA: AL
EAEFL &Y 3 (19 mg); Fr. 86~113 (—
AHE-FEE 100 @ 7) SREERH: M%) B alifh i3 3]
& 2 (939 mg).

3 HMERE

&Y 1: AETEE A RCHRED, 24 365 nm
NSO m P BB I
m/z 583.143 4 [M+Na]" (CyHyNaOy3, i+H1H
583.142 2) Fl m/z 559.147 3 [M—H] (CyH»,013,
TFHAE 559.145 7), HiE TN CyHyOr50
'H-NMR (600 MHz, CsDsN, % 1) 45 HEE
BEZ 3, 4 AL FHAIE(S 5 on 6.32 (1H, d, J = 9.5 Hz)
1754 (1H, d, J= 9.5 Hz); 3 MREEFTATES oy
420, 3.79 f13.76; 1F oy 4.23~6.03 45 H 1 AR
eSS, Hh s 755 6 6.03 (1H, d,
J =172 Hz) VLR 1 HEE TR IR 7155 on 4.98
(1H, dd, J = 11.8, 2.6 Hz) A14.96 (1H, dd, J = 11.8,
5.2 Hz); 1 HRAXET 1155 on 7.80 (1H, d, J =
159 Hz) #16.47 (1H,d,J=159 Hz); LA X 4 NI5 &
JRF{55: on7.18 (1H, d, J= 1.8 Hz), 7.12 (1H, dd,
J=82,1.8Hz), 7.20 (BEFIRE R TE5HE D)
1 6.82 (1H, s). &itHoT, HEMGEHFERT 3
NS, NARE | MEER. 1L ACHEN 1A
HUARAERESE 2RI 3 D aS B, PC-NMR
(150 MHz, CsDsN, & 1) #E5H T 27 MofE5, B
153 MNHEFERE S oc 61.8, 56.5 1 55.8; 6 ML
WAES oc 103.9, 78.0, 75.8, 75.6, 71.2, 64.0; 2 M
RILWAE S 6c 167.2 F1160.3, LA RI4 16 DI5H
WREEBRE S . @ik DEPT #% (£ 1) HiE 7 &k
JEF 26, JER A HSQC )& T a4 c-'H
HAEAHR.

B3 BN 4 3 2 id NOESY 1 HMBC
FHRERE (B2, & 1D kifig. £ NOESY i,
Al LAE 3 0y 7.54 (H-4) 5 6y 6.82 (1H, s) 177E NOE
S, RIS oy 6.82 IHJE A 5 AL T 1 H-5 5 oy
3.76 4b H T T 1K NOE A%, LA R Ui 5 i 1 o
6.03 5 6y 4.20 1 3.76 AL H 4257 15 5 1) NOE
HI5%, 44 HMBC it h PC-TH @ FE A5 5 (1
FEHEIH LT T 0y 6.03 F O 142.8 kb C-7 19 T MK,
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1 HEW1HNMR #iE
Tablel NMR data of compound 1
A Sy ¢ DEPT  HMBC (H—C) NOESY
2 160.3 C
3 6.32 (1H, d,J=9.5 Hz) 115.2 CH C-2/4a H-4
4 7.54 (1H, d, J=9.5 Hz) 143.8 CH C-2/5/8a H-3/5
4a 115.3 C
5 6.82 (1H, s) 105.3 CH C-4/6/7/8a H-4/6-OCHj;
6 150.5 C
7 142.8 C
8 141.7 C
8a 143.5 C
6-OCH;  3.76 (3H, s) 56.5 CH, C-6 H-5/1'
8-OCH; 4.20 (3H, s) 61.8 CH; C-8 H-1'
1’ 6.03 (1H, d,J= 7.2 Hz) 103.9 CH C-7 H-3'/5'/6-OCH;/8-OCHj
2! 4.39 (1H, t,J= 8.8 Hz) 75.6 CH C-1'73'
3! 4.36 (1H, t,J=9.0 Hz) 78.0 CH C-5' H-1’
4' 4.23 (1H, t,J=9.5 Hz) 71.2 CH C-5'
5' 4.17 (1H, m) 75.8 CH H-1’
6' 498 (1H, dd, J=11.8, 2.6 Hz) 64.0 CH, C-9”
4.96 (1H, dd, J=11.8, 5.2 Hz)
1" 126.3 C
2" 7.18 (1H, d,J= 1.8 Hz) 111.1 CH c-4"/7" 3"-OCHj3
3" 148.8 C
4" 151.0 C
5" 7.20 (1H, overlapped) 116.7 CH C-1"/3"
6" 7.12 (1H, dd, J= 8.2, 1.8 Hz) 123.8 CH C-2"/14"/7"
7" 7.80 (1H, d, J=15.9 Hz) 145.5 CH C-2"/6"/8"/9"
8" 6.47 (1H, d, J=15.9 Hz) 114.8 CH C-1"/9"
9" 167.2 C
3"-OCH;  3.79 (3H, s) 55.8 CH, c-3" H-2"
7-O-BEEFFF T0 8 73 Bdha of e 2 A — 5,
~o G (e 1 BRSNS 5 5 SR
o™ & ) HO 0 B WE-7-O-B-D-ME I &1 (CsDsN WllK) AHEL,
oclf  HOA— OS5 070 C-6'H 0 61.8 FUERIAIIIEE o 64.0, C-5'H ¢ 79.2
\\\/) =R & o 75.8, 454 "H-NMR ' H-6'[1{% %
# ™ NOESY X 2%, HMBC it H-6' i M 15 o¢ 167.2 &b
7 e B BERAS 2 1 2T F K, DA MR IR T 1
B2 &4 1 £EH HMBC 1 NOESY 48 ¥ (J =172 Hz), H5ClIE" T 7% E-7-0-

Fig.2 Key HMBC and NOESY correlations of compound 1
O 3.76 Al oc 150.5 kb C-5 1) *T MI5<, % oy 4.20 A1
dc 141.7 Kb C-8 119 T M), HsE & & Fr BOIUARAK
N 6,8- Z HVEIE-7-FEEE, RIAL-EW) 1 B9H ooy
NFZEE . 1% P BE NMR 35 5 50k 728 f e -

(6'- 7 STt I )-B-D- Mk Fed 71 4 W 17 LU S, A E B
6 RLERAL ] B-D-HHk e 7] 27 4 3L

MR TH-NMR W72 DI R A BB 1 4
. 1 ANPEEM 3 AR ERT, 48
PC-NMR 1 71 2 AN A B MR A5 B (5 5
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dc 151.0 1 148.8, NOESY Kl (B 2) 1 6y 3.79
Ab FRARIE R T oy 7.18 (1H, d, J = 1.8 Hz) &5
JiF 1 NOE #H%, LA & HMBC KR 2) 1 6y 3.79
Ab A FE T O 148.8 &b C-3"FEFER <, M
HoNp#m . TEERNZ, REZAFEN
BC-NMR #3E (6c 167.2, 151.0, 148.8, 145.5, 126.3,
123.8,116.7, 114.8, 111.1 F1 55.8) 53z ifik i B e i
BRI (CsDsN MR AH FIALE b RS £ 3E
—3, (HH H-5"SA R RS B LR BB IR

FIiE(CsDsN RO/ H-5 LA 1 ME&H 0N 8.2 Hz
X0 ELAE Oy 6.93 A6, Ttk A4 1 () H-5" 0
RAEEL H-2" 0y 7.18) FIH-6" (0y 7.12) AR HILL
B o720 (HT X FE SRR EES
i#id HSQC i 6c 116.7 ALBRAE S PC-"H B4
KM LR T LIRS ) o A T i — DRI % B
¥, HEH DMSO-de ik "H-NMR i, 455 %Pk
BRIREL P BORIR b 3 AN 143 3 BIAE o 7.24 (1H,
d, J=1.9 Hz, H-2"), 6.96 (1H, dd, J = 8.2, 1.9 Hz,
H-6") #16.77 (1H, d, J=8.2 Hz, H-5"), X —%#z 5
SCHRH DMSO-de MR BT 20 1 R i 1) 05 2 14
WA, ERBRARME AR BT
LR B T RORR ARRE, HEDN ] 8 BT AE ST
BEMNRIAEE T, H-5"4 & 5 R 5 F KR LD
X 1 5 A

A VL EHT, Mt A 1 SRR L
WE -7-O-(6"- [ BRI )-B-D- M I 38 & W, AR W
BRIRIE I & E R TG, i NEAAET A,

& 2: AETEE TR AR (HEL), ESI-MS m/z:
377.2 [M+Na]+ 393.1 [M+K]", 190.9 [M—H—
gle]”- 'H-NMR (400 MHz, DMSO-d;) d: 7.97 (1H, d,
J=9.5 Hz, H-4), 7.30 (1H, s, H-5), 7.16 (1H, s, H-8),
6.33 (1H, d, J= 9.5 Hz, H-3), 5.09 (1H, d, J= 7.8 Hz,
H-1),3.81 3H, s, 6-OCHs). YA EHdfs 5 3Tk IE —
FU, WMUSE A 2 MR BT

&Y 3: AT ERMA (FEE . '"H-NMR
(600 MHz, DMSO-ds) d: 13.53 (1H, s, 2-OH), 6.21
(1H, d, J=2.2 Hz, H-5), 6.14 (1H, d, J = 2.2 Hz, H-3),
4.99 (1H, d, J = 7.7 Hz, H-1"), 3.86 (3H, s, 6-OCHj3),
3.13~3.69 (6H, m, H-2'~6"), 2.55 (3H, s, CH;-8);
BC-NMR (150 MHz, DMSO-d;) J: 203.1 (C-7), 165.4
(C-6), 163.7 (C-4), 162.7 (C-2), 106.3 (C-1), 99.6
(C-1"), 96.2 (C-3), 92.0 (C-5), 77.3 (C-3"), 76.6 (C-5"),
73.1 (C-2'), 69.7 (C-4), 60.7 (C-6"), 56.1 (6-OCHs3),

32.8 (C-8).NOESY &, WLl 5% i 3 i F o 4.99
5 6y 6.14 (H-3) Al 621 (H-5), PLK dy 3.86
(6-OCH3) 5 6.21 (H-5) "] NOE #HXAf55. LR
o5 cHiiE— s, WSt a Y 3 N 2,4-— 5
He-6- F A I I 2 H-4-O-B-D- ML W A5 A B

WE 4: ABLERMA (PED. 'HNMR
(600 MHz, CD;0D) 8: 7.54 (1H, d, J = 15.9 Hz, H-7),
7.03 (1H, d, J = 1.3 Hz, H-2), 6.94 (1H, dd, J = 8.0,
1.3 Hz, H-6), 6.77 (1H, d, J = 8.0 Hz, H-5), 6.26 (1H,
d, J=15.9 Hz, H-8), 3.75 (3H, s, 9-OCH;); "*C-NMR
(150 MHz, CD;0D) 6: 169.7 (C-9), 149.6 (C-4), 146.9
(C-7), 146.8 (C-3), 127.6 (C-1), 122.9 (C-6), 116.5
(C-5), 115.1 (C-8), 114.8 (C-2), 52.0 (9-OCH3). LA I
B 5 SCR AR IE — 3, Mt A Y 4 ERR
FE .

WEY 5: ABLERMA (FED. 'HNMR
(600 MHz, CD;0D) ¢: 7.85 (1H, dd, J = 7.9, 1.6 Hz,
H-6), 7.45 (1H, ddd, J = 8.3, 7.3, 1.6 Hz, H-4), 6.91
(1H, dd, J = 8.3, 1.0 Hz, H-3), 6.88 (1H, ddd, J = 7.9,
7.3, 1.0 Hz, H-5); "“C-NMR (150 MHz, CD;0D) §:
173.6 (C-7), 163.2 (C-2), 136.5 (C-4), 131.5 (C-6),
120.0 (C-5), 118.1 (C-3), 114.0 (C-1). LA E¥¥E 5
mAIRIE — 2, M A 5 KR .

WE 6: AGRLERMA (FED. 'HNMR
(600 MHz, CD;0D) §: 7.43 (1H, d, J = 14.9 Hz, H-7),
7.14 (1H, d, J = 1.3 Hz, H-2), 7.01 (1H, dd, J = 8.2,
1.3 Hz, H-6), 6.79 (1H, d, J = 8.2 Hz, H-5), 634(1H
d, J=14.9 Hz, H-8), 3.88 (3H, s, 3-OCHj;); "“C-NMR
(150 MHz, CD;OD) ¢: 149.6 (C-4), 149.2 (C-3), 143.6
(C-7), 128.7 (C-1), 123.2 (C-6), 120.6 (C-8), 116.3
(C-5), 111.4 (C-2), 56.4 (3-OCH3). LA ¥l 5 CHk
g5, W A 6 AFTELR . %’%%‘eﬁz%
ffije, PC-NMR 3 b R REVLIN BRI R 15 5
4b C-7 I C-8 5 5 1E AL A Bl (1) [R] BT 1&1@%
WA, RIS AT B8 B TRV R &%
PE R BRI B A T R

WwaEWw 7. ABLERMEK (FE). 'HNMR
(600 MHz, CD;0D) 6: 7.56 (1H, brs, H-2), 7.55 (1H,
d, J= 8.0 Hz, H-6), 6.83 (1H, d, J = 8.0 Hz, H-5), 3.89
(3H, s, 3-OCH3); "“C-NMR (150 MHz, CD;0D) 6:
169.3 (-COOH), 152.4 (C-4), 148.6 (C-3), 125.2
(C-6), 123.7 (C-1), 115.8 (C-5), 113.8 (C-2), 56.4
(3-OCH3). VA E¥d 5 cikiis — s, et
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HEV T REHER.

&y 8: At EEHAE (P . 'H-.NMR
(600 MHz, CD;0D) ¢: 5.94 (1H, d, J = 2.2 Hz, H-5),
5.87 (1H, d, J = 2.2 Hz, H-3), 3.85 (3H, s, 6-OCH3),
2.54 (3H, s, 8-CH3); *C-NMR (150 MHz, CD;0D) 6:
204.2 (C-7), 168.2 (C-6), 166.6 (C-4), 165.2 (C-2),
106.1 (C-1), 96.8 (C-3), 92.0 (C-5), 56.0 (6-OCHj3),
33.0 (C-8). LA ¥ 5 scmritoE —s'", Mk
a8 M 2,4-—F2Fk-6-FRE LT L

WA 9: IR E LA (FED. 'H-.NMR
(600 MHz, CD;0D) §: 7.08 (1H, d, J = 1.9 Hz, H-2"),
6.93 (1H, dd, J = 8.2, 1.9 Hz, H-6"), 6.82 (1H, d, J =
8.2 Hz, H-5'), 5.91 (1H, d, J = 2.2 Hz, H-8), 5.89 (1H,
d, J =22 Hz, H-6), 535 (1H, dd, J = 13.1, 3.1 Hz,
H-2), 3.88 (3H, s, 3-OCH3), 3.15 (1H, dd, J = 17.1,
13.1 Hz, H-3a), 2.71 (1H, dd, J = 17.1, 3.1 Hz, H-3pB):
BC-NMR (150 MHz, CD;OD) 6: 197.8 (C-4), 165.5
(C-5), 164.9 (C-9), 149.1 (C-3"), 148.1 (C-4"), 131.7
(C-1"), 120.5 (C-6'), 116.1 (C-5"), 111.3 (C-2'), 103.3
(C-10), 97.1 (C-6), 96.2 (C-8), 80.7 (C-2), 56.4
(3'-OCH;), 44.2 (C-3), 7 fiffs5 AR, 7E
NOESY K, WIF] oy 3.88 4b FH AL T o
7.08 A0 T IAHKAZ 5, e F AR IUARAE -3
DL $dE 5 scmrdtoE — 8, M e e & 9 e
Xy, ECD B {E 292 nm A% H £ Cotton
BN, 330 nm Ab%E H IER Cotton RN, AT W
C-2 fr st iy s,

WA 10: EETLELHA (FEE). 'TH-NMR
(600 MHz, CD;0D) &: 7.72 (1H, d, J = 1.9 Hz, H-2),
7.64 (1H, dd, J = 8.5, 1.9 Hz, H-6), 6.94 (1H, d, J =
8.5 Hz, H-5), 6.54 (1H, s, H-8), 3.94 (3H, s,
3OCH;), 3.88 (3H, s, 6-OCH;), 3.80 (3H, s,
3-OCH;). NOESY K, WIME] 6y 3.80 &b H4
EFRT5 oy 7.72 F1 7.64 R THIMKES, WE
Z A FEIURTE C-3 s W E 0y 3.94 Ab H A FE T
T5 ou 7.72 /e FIAHRAS 5, i FLEURAE C-3
fis Oy 3.88 M HIEAEA F ARG, #E IR
fE C-6 fr. DL EHHE 5 ks —5, W eih
HE ) 10 AKRIE I ZE A T 2

EY 11: EETELRA CPED. 'H-.NMR
(600 MHz, CD;0D) §: 8.03 (2H, d, J = 8.8 Hz, H-2/,
6'), 6.94 (2H, d, J = 8.8 Hz, H-3', 5'), 6.78 (1H, s,
H-8), 3.97 (3H, s, 7-OCH3), 3.84 (3H, s, 6-OCH3),

3.80 (3H, s, 3-OCH;). NOESY Eit:rh, MilE] oy
3.80 A HEIE R T4 oy 8.03 AL F AR 5, 1
SE %A BURTE C-3 £7; W R oy 6.78 AbFR T 5
Ou 3.97 W EEEERT T, BAK on 3.97 AbH S 1
5 oy 3.84 WHEER TGS, MImE
C-6 1 C-7 A AL, DL EEHR 5 STk
8P, M E A 11 4 penduletin.

WEY) 12: EETERM A PR . '"H-NMR
(600 MHz, DMSO-ds) d: 12.74 (1H, s, 5-OH), 7.50
(1H, d, J = 2.2 Hz, H-2"), 7.41 (1H, dd, J = 8.5, 2.2
Hz, H-6"), 6.87 (1H, d, J = 8.5 Hz, H-5"), 6.36 (1H, s,
H-8), 3.75 (3H, s, 6-OCH3), 3.72 (3H, s, 3-OCH;);
BC-NMR (150 MHz, DMSO-dq) d: 177.5 (C-4), 161.2
(C-7), 154.9 (C-9), 152.1 (C-5, 2), 148.9 (C-4"), 145.4
(C-3"), 137.1 (C-3), 132.0 (C-6), 120.8 (C-1"), 120.4
(C-6), 115.8 (C-5"), 115.2 (C-2), 103.1 (C-10), 94.4
(C-8), 59.6 (3, 6-OCH3). LL L %¥E 5 kiR iE —
FIP, WS 12 NP REEE R

WA 13: W T TR AR CREE) . 'H-.NMR
(600 MHz, CD;0D) 8: 6.92 (1H, d, J = 1.6 Hz, H-2"),
6.79 (2H, m, H-5', 6'), 5.89 (1H, d, J = 2.1 Hz, H-8),
5.87 (1H, d, J = 2.1 Hz, H-6), 5.28 (1H, dd, J = 12.7,
3.0 Hz, H-2), 3.07 (1H, dd, J = 17.1, 12.7 Hz, H-30),
2.70 (1H, dd, J=17.1, 3.0 Hz, H-3p); "*C-NMR (150
MHz, CD;OD) ¢&: 197.7 (C-4), 168.6 (C-7), 165.4
(C-5), 164.8 (C-9), 146.9 (C-4'), 146.5 (C-3"), 131.8
(C-1"), 119.2 (C-6"), 116.2 (C-5"), 114.7 (C-2'), 103.3
(C-10), 97.1 (C-6), 96.2 (C-8), 80.5 (C-2), 44.1 (C-3).
DL $odE 5 scmkioE — 30, s et s 13 8
Xy, ECD FEE AR TE 292 nm Ab%5 H 61 Cotton
BB, 331 nm Ab45HIIER Cotton RN, AT W
C-2 fr st Hg iy S0,

&Y 14: FEEMHIRY) (FED. [a]y —7.8° (¢
0.20, MeOH). ESI-MS m/z: 292.7 [M—H] . '"H-NMR
(600 MHz, CD;0D) §: 6.50 (1H, dd, J = 15.1, 11.0
Hz, H-11), 5.96 (1H, t, J = 11.0 Hz, H-10), 5.64 (1H,
dd, J=15.1, 6.6 Hz, H-12), 5.45 (1H, m, H-16), 5.40
(1H, m, H-9), 5.35 (1H, m, H-15), 4.11 (1H, q, J = 6.6
Hz, H-13), 2.28 (2H, m, H-14), 2.25 QH, t, J = 7.4
Hz, H-2), 2.20 (2H, q, J = 7.3 Hz, H-8), 2.05 (2H,
quintet, J = 7.5 Hz, H-17), 0.96 3H, t, J = 7.5 Hz,
H-18); "C-NMR (150 MHz, CD;0D) §: 179.0 (C-1),
136.7 (C-12), 134.6 (C-16), 133.1 (C-9), 129.3 (C-10),
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126.6 (C-11), 125.5 (C-15), 73.3 (C-13), 36.2 (C-14),
36.0 (C-2), 30.7~30.1 (C-4~7), 28.6 (C-8), 26.5
(C-3), 21.7 (C-17), 14.5 (C-18). LA _E ¥ 5 iRk

— g 25261

W% EEY 14 A (R)-15,16-

didehydrocoriolic acid.
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