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Chemical constituents of Artemisia rupestris
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Abstract: Objective To investigate the chemical constituents of the whole plants of Artemisia rupestris. Methods The chemical
constituents were isolated and purified by silica gel, Sephadex LH-20 column chromatography and semi-preparative HPLC. The
structures of the isolated compounds were identified by NMR and MS spectroscopic method. Results Eighteen compounds were
isolated and purified, which structures were identified as 2a-(2',4’-hexadiynoyl)-1,6-dioxaspiro [4,5]-deca-3-ene (1), chrysophanol (2),
ethyl vanillate (3), methyl linolenate (4), 8,11-octadecadienoic acid methyl ester (5), eicosane coumaric acid ester (6), emodin (7),
2,5-di-tert-butylphenol (8), phellopterin (9), syringic acid (10), 7-methoxycoumarin (11), vanillin (12), imperatorin (13), oroxylin A
(14), 5-hydroxy-3,4',6,7-tetramethoxyflavone (15), erucylamide (16), octadecyl 3-(3,5-di-tert-butyl-4-hydroxyphenyl) propanoate (17)
and 3,5,3',4'-tetrahydroxy-6,7-dimethoxyflavone (18). Conclusion Compounds 1, 4, 11—14 and 18 are isolated from A. rupestris for
the first time, and all the other compounds were isolated from the genus Artemisia for the first time.
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KA I L B B S 1S, R T D B Ak
G, AT U SR E B B — AR AT A S o
M T, ML A B 70% L BRI 4315 18 4
&M . 2B A% 2 B B e N
20-(2',4'-hexadiynoyl)-1,6-dioxaspiro  [4,5]-deca-3-
ene (1). K%M (chrysophanol, 2). FHER LA
Cethyl vanillate, 3). YEAREZ H i (methyl linolenate,
4). 811- )\ Tk — M H e (8,11-octadecadienoic
acid methyl ester, 5). FEM 1Ttk (eicosane
coumaric acid ester, 6). K## (emodin, 7). 2,5-
TORUT R ZE®y (2,5-di-tert-butylphenol, 8). HESE
WEE (phellopterin, 9). %X T &P (syringic acid,
10). 7-HHEIEFETE (7-methoxycoumarin, 11).
AR (vanillin, 12). BXHT#HZ (imperatorin, 13).
TZ4EE A (oroxylinA, 14). 5-¥:%:-3,4'6,7-V0H
AILIENT (5-hydroxy-3,4',6,7-tetramethoxyflavone,
15). Jr®RWELi% Cerucylamide, 16). octadecyl 3-
(3,5-di-tert-butyl-4-hydroxyphenyl) propanoate (17).
35,34 MU % % -6,7- — W 4 K (3,534
tetrahydroxy-6,7-dimethoxyflavone, 18). {L&47 2. 3.
5~10. 15~17 NEXNEEHEDH 853, e
Wi 4. 11~14. 18 NEIRMIZIEY) T 73 #1535,
1 UESHR

Autopol VI B A (EEEERAFD;
EasySep-1010 24 il & AH (i A% b iga@ i
HARBGRAFD; & @i+ Pronto SIL Cas £
(250 mmXx10.0 mm, 10 pum); Thermo Velos Pro
Dual-Pressure UK/ 9% ESI 2 1B 1B R EAL (3
[E); GCT Premier i Bk AX (3£ [ Waters A #]);
Bruker DRX 400 ZYi% g3ty 4% (F8[E Bruker
D MBI H G5 BRI ) ); Sephadex
LH-20 i 5 ke (it it Pharmacia A 7)); #/2(0
TR HGF2ss CHH & T Z SR B SRR KAL) ;s
A g TR AT R R S A i 4t

— B 2R T T 98 A R 2500 A R
A, AANTHES, 28 B RKEA 5B RINAY)
RIESAHIEE NERE BEY) EE Artemisia
rupestris L. ({4, FEikbrs (CZH20150720)
TRAE T 5 H R 2 5 RN R
2 RAESE

Tl —h B4 50 kg, BYWESS, FH 70%
CPERABRIEI 2 ¥k, IR 3 he GIHFHREEUE, T
50 C R4, 1F32E 9.3kg. IfFIRE 7l

FZETR/KIRZ, MR LSRR B A i R R R TR £ 1
FEL, AR 47.4 g FIESER 262 ELY)
637.1 9. HUATHMBEAEEY) (47.4 9) SRERF: (I 4
B, DU EE-RERR 20 (2501, 10:1.5: 1, 3¢
1. 101D BREEGEML, 15305 MG (Pa~Ps). 4
45 Py (6.29) AP, (7.39) W& E Rk 1E R
Hetfil] & RO By B aifk, e R AEY 1
(43mg). 2 (2.9mg) 13 (6.3mg). HEERR 2.1k
AL (637.19) ARERAEEIE B, DUAJHEE-BE R
OB (14:1, 10: 1. 3:1. 1:1) BAEESEmI/S3
6 M (Ei~Ee), HA 111 WA HEEE
P W 4 ik 3 NS (Ea~Ee). #4143 E1 (5.39)
2 ] SR FE A . Sephadex LH-20 BB FE (it |
J A% = SO g 7 B 2R 2 4 (2.7 mg)
A5 (8.9 mg). 44 Es (15.6 g0 LhElA: (Al
et & v OB 1 S S AR BILEY) 6 (18.9
mg) A7 (6.2mg). 445 Es (120.6 90 &R EHE
A € 1 AN Y 1) 5 v RO B 7y B A AS 2L S
8 (10.3 mg) 19 (8.1 mg). 4% Es (27.9 g) Fl
Es (11.3g) %4 ODS H: ik, Sephadex LH-20 #E
i NN 1| e Ry U E N e L s |
55444 10(6.8 mg). 11(12.1 mg). 12(7.3 mg)-
13 (4.7mg). 14 (45mg). 15 (6.8 mg). 16 (5.1
mg). 17 (6.2mg> #118 (1.9 mg).

3 HHERE

& 1. A A. [o]y —12.0° (c 0.30,
MeOH); ESI-MS m/z: 231 [M+H]*. *H-NMR (400
MHz, CDCl3) : 6.20 (2H, dd, J = 12.4, 4.0 Hz, H-6,
7), 4.63 (1H, brs, H-8), 4.11 (1H, ddd, J = 7.9, 7.9, 2.0
Hz, H-1a), 3.82 (1H, dd, J = 7.6, 3.2 Hz, H-1b), 2.00
(3H, s, H-14), 1.79~1.82 (2H, m, H-4), 1.66~1.74
(2H, m, H-2, 3); ¥C-NMR (100 MHz, CDCls) ¢: 64.4
(C-1), 24.4 (C-2), 19.3 (C-3), 32.7 (C-4), 113.0 (C-5),
138.1 (C-6), 126.8 (C-7), 78.8 (C-8), 168.1 (C-9), 80.6
(C-10), 71.0 (C-11), 78.9 (C-12), 64.4 (C-13), 5.0
(C-14), DA R%de 5 cimpdos — 50, s a
1 4 20-(2',4'-hexadiynoyl)-1,6-dioxaspiro [4,5]-deca-
3-ene.

WEY 2. EERHE. UWhn (nm): 224;
ESI-MS m/z: 253 [M—H] . H-NMR (400 MHz,
CDCl3) d: 12.12 (1H, s, 8-OH), 12.01 (1H, s, 1-OH),
7.83 (1H, dd, J = 4.2, 0.8 Hz, H-6), 7.68 (2H, m, H-4,
5), 7.30 (1H, dd, J = 4.2, 0.8 Hz, H-7), 7.11 (1H, d, J =
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0.9 Hz, H-2), 2.47 (3H, s, 3-CH3); *C-NMR (100
MHz, CDCls) &: 162.6 (C-1), 124.7 (C-2), 1495
(C-3), 121.5 (C-4), 133.5 (C-4a), 120.1 (C-5), 137.1
(C-6), 1245 (C-7), 162.9 (C-8), 116.1 (C-8a), 192.7
(C-9), 113.9 (C-9a), 182.2 (C-10), 133.8 (C-10a), 22.4
(C-11). LA R 5 ocmkdE — 5, sz am
2 NRFW .

&Y 3: TEHREE & (FED . ESI-MS m/z:
197 [M+H]*. *H-NMR (400 MHz, CDCls) o: 7.67
(1H, dd, J = 5.4, 1.2 Hz, H-6), 7.58 (1H, d, J = 1.2 Hz,
H-3), 6.96 (1H, d, J = 5.2 Hz, H-5), 4.37 (2H, q, J =
7.1 Hz, -OCHy), 3.97 (3H, s, -OCH3), 1.41 (3H, t, J =
7.2 Hz, -CH3); C-NMR (100 MHz, CDCls) 6: 122.8
(C-1), 111.9 (C-2), 150.1 (C-3), 146.1 (C-4), 114.1
(C-5), 124.3 (C-6), 166.6 (C-7), 60.9 (-OCH,), 14.5
(-CH3), 56.3 (-OCHa). L b %dis 5 Sk 4ioE — £ ],
WS EAY) 3 AEHEIR L.

& 4. EORBE . HR-EI-TOF-MS m/z:
292.240 2 [M]" (1518 292.239 7, CigH3:0,), 4+F
N C19H3202; EI-MS ) E5F miz: 67 (80%), 79
(100%), 95 (85%), 108 (77%), 121 (30%), 135 (20%),
149 (15%), 173 (5%), 236 (10%). ‘H-NMR (400
MHz, CD30D) 4: 5.30 (6H, m, H-9, 10, 12, 13, 15,
16), 3.60 (3H, s, -OCHg), 2.81 (4H, m, H-11, 14), 2.30
(2H, s, H-2), 2.00 (4H, m, H-8, 17), 1.55 (2H, m,
H-3), 1.28~1.34 (8H, m, H-4~7), 0.93 (3H, m,
H-18); ¥C-NMR (100 MHz, CD30D) §: 176.0 (C-1),
34.8 (C-2), 23.8 (C-3), 30.2 (C-4), 30.3 (C-5), 30.7
(C-6), 30.8 (C-7), 28.1 (C-8), 132.7 (C-9), 128.2
(C-10), 26.5 (C-11), 130.8 (C-12), 129.2 (C-13), 26.4
(C-14), 128.9 (C-15), 131.1 (C-16), 21.5 (C-17), 14.7
(C-18),52.0 (-OCHg). LA %# 5 ek iE — 2,
MU LAY 4 9 RRIR F R -

W& 5: IRFEACHPIRYI . HR-EI-TOF-MS m/z:
294.255 9 [M]" (11518 294.255 3, CigH340,), 7+F
N C1oH302; EI-MS # 5 BF miz: 55 (70%), 67
(100%), 81 (90%), 95 (70%), 150 (20%), 220 (5%),
263 (15%), 294 (30%). ‘H-NMR (400 MHz, CD;0OD)
d: 5.34 (4H, m, H-8, 9, 11, 12), 3.65 (3H, s, -OCHy),
2.78 (2H, m, H-10), 2.31 (2H, m, H-2), 2.06 (4H, m,
H-7, 13), 1.60 (2H, m, H-3), 1.32 (14H, m, H-4~86,
14~17), 0.91 (3H, m, H-18); ¥C-NMR (100 MHz,
CD30D) ¢: 175.9 (C-1), 34.8 (C-2), 26.0 (C-3), 30.3,

30.2, 28.2, 28.1, 26.6 (C-4~6, 14~16), 32.7 (C-7),
130.9 (C-8), 129.1 (C-9), 30.5 (C-10), 129.0 (C-11),
130.8 (C-12), 32.7 (C-13), 23.6 (C-17), 14.1 (C-18),
51.9 (-OCHs). LA % 5 semkfios — 50, Mk
SEWAYI S N 8,11-1 )\ Bk — IR H ik -

WA 6: EEEIRE . UYiny (nm): 254;
ESI-MS m/z: 445 [M+H]*. H-NMR (400 MHz,
CDCls) 8: 7.67 (1H, d, J = 16.0 Hz, H-7), 7.45 (2H, d,
J = 8.4 Hz, H-2, 6), 6.89 (2H, d, J = 8.4 Hz, H-3, 5),
6.34 (1H, d, J = 15.6 Hz, H-8), 4.22 (1H, t, J = 6.7 Hz,
H-10), 1.72 (2H, m, H-28), 1.50~1.10 (34H, m,
H-10~28), 0.90 (3H, t, J = 6.8 Hz, H-29); °C-NMR
(100 MHz, CDCl3) §: 158.2 (C-1), 130.1 (C-2, 6),
116.0 (C-3), 144.7 (C-4), 1155 (C-5), 127.1 (C-7),
130.1 (C-8), 168.1 (C-9), 65.0 (C-10), 32.1 (C-11),
29.8 (C-12~25), 28.9 (C-26), 26.01 (C-27), 22.8
(C-28), 14.3 (C-29). LA ¥ 5 scilikhoE — 2y,
WS B A 6 A EIR Tl

LA T: e CRPIRSS 5 CRED. UV A (nm):
224, 278; ESI-MS m/z: 269 [M—H] . 'H-NMR (400
MHz, DMSO-ds) J: 12.02 (1H, s, 8-OH), 11.95 (1H, s,
1-OH), 11.37 (1H, brs, OH-6), 7.41 (1H, s, H-4), 7.10
(1H, s, H-2), 7.05 (1H, d, J = 2.4 Hz, H-5), 6.54 (1H,
d, J=2.0 Hz, H-7), 2.36 (3H, s, CH3);: *C-NMR (100
MHz, DMSO-ds) J: 161.4 (C-1), 124.1 (C-2), 148.2
(C-3), 120.5 (C-4), 132.8 (C-4a), 108.9 (C-5), 165.6
(C-6), 107.9 (C-7), 164.4 (C-8), 108.8 (C-8a), 189.7
(C-9), 113.3 (C-9a), 181.3 (C-10), 135.1 (C-10a). LA L
Hodle 5 SRR E — B0, M AT T N RIE R

&Y 8: F ¥ K . ESI-MS m/z: 205 [M—H] .
'H-NMR (400 MHz, CDsOD) ¢: 7.45 (1H, d, J = 7.6
Hz, H-3), 7.23 (1H, d, J = 7.6 Hz, H-4), 7.21 (1H, s,
H-6), 4.64 (1H, s, 1-OH), 1.34 (18H, m, 6 X CHa);
13C-NMR (100 MHz, CD30D) §: 149.1 (C-1), 139.9
(C-2), 125.9 (C-3), 125.2 (C-4), 148.8 (C-5), 120.0
(C-6), 35.5 (C-7), 35.9 (C-8), 31.8, 30.8 (6 X CH3). LA
RS scErikE S, WS A 8 S 2,5-
THRUT R

WA 9: I AHRYI. ESI-MS m/z: 301 [M+
H]*. *H-NMR (400 MHz, CD30D) ¢: 8.27 (1H, d, J =
9.8 Hz, H-4), 7.83 (1H, d, J = 2.3 Hz, H-2"), 7.23 (1H,
d, J = 2.3 Hz, H-3"), 6.30 (1H, d, J = 9.8 Hz, H-3),
5.56 (1H, t, J = 7.4 Hz, H-2"), 4.83 (2H, d, J = 7.5 Hz,
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H-1"), 4.22 (3H, s, 5-OCHs), 1.70 (3H, s, 3"-CHs),
1.64 (3H, s, 3"-CHs); *C-NMR (100 MHz, CD;0D)
d: 170.2 (C-2), 113.1 (C-3), 147.0 (C-4), 144.4 (C-5,
9), 1149 (C-6), 149.3 (C-7), 126.9 (C-8), 107.7
(C-10), 145.1 (C-2'), 106.4 (C-3"), 71.0 (C-1"), 121.0
(C-2"), 141.5 (C-3"), 61.4 (5-OCHg), 25.9 (3"-CHy),
18.0 (3"-CHs). LA il 5 SciffoE — 5™, i
SEAEN) 9 NIMHZE N

B 10: KA. UV Ama (nm): 220, 280;
ESI-MS m/z: 199 [M~+H]*, 221 [M+Na]*. *H-NMR
(400 MHz, CD30D) 6: 7.34 (2H, s, H-3, 5), 3.89 (6H,
s, 2XOCHjz); 'C-NMR (100 MHz, CD;0D) ¢: 141.7
(C-1), 148.8 (C-2, 6), 108.4 (C-3, 5), 122.2 (C-4), 56.8
(2X OCHyg), 170.2 (-COOH) . LA _E ¥ ¥ 5 SRk R IE —
;W) MR EY) 10 NET &R

&Y 11: WEAMIRY) . ESI-MS m/z: 177
[M+H]". *H-NMR (400 MHz, CD30D) ¢: 7.86 (1H,
d, J=9.5 Hz, H-4), 7.51 (1H, d, J = 8.5 Hz, H-5), 6.91
(1H, d, J = 2.3 Hz, H-8), 6.87 (1H, t, J = 8.5 Hz, H-6),
6.22 (1H, d, J = 9.5 Hz, H-3), 3.88 (3H, s, 7-OCH);
13C-NMR (100 MHz, CDs0D) J: 164.7 (C-2), 113.9
(C-3), 145.8 (C-4), 130.4 (C-5), 113.4 (C-6), 163.4
(C-7), 101.7 (C-8), 157.2 (C-9), 114.0 (C-10), 56.4
(7-OCHs). LA F%HE 5 scifdioE — 500, #ds e it
G T-REREFER

& 12: SEEIHIRYI. ESI-MS m/z: 153 [M+
H]*. '*H-NMR (400 MHz, CDsOD) ¢: 9.75 (1H, s,
H-7), 7.44 (1H, d, J = 7.7 Hz, H-6), 7.42 (1H, d, J =
1.5 Hz, H-2), 6.95 (1H, d, J = 7.7 Hz, H-5), 3.92
(3H, s, 3-OCH3); *C-NMR (100 MHz, CD30D) 6:
130.7 (C-1), 111.2 (C-2), 149.7 (C-3), 154.7 (C-4),
116.3 (C-5), 127.9 (C-6), 192.9 (C-7), 56.4
(-OCHs). P % 55 seik i — 27, wieks e fh
G 12 NEERE.

&Y 13: W OMRY . ESI-MS m/z: 293
[M-+Na]*> *H-NMR (400 MHz, CD30D) §: 8.03 (1H,
d, J = 9.6 Hz, H-4), 7.88 (1H, d, J = 2.2 Hz, H-2"),
7.56 (1H, s, H-5), 6.95 (1H, d, J = 2.2 Hz, H-3'), 6.38
(1H, d, J = 9.6 Hz, H-3), 557 (1H, t, J = 8.6 Hz,
H-2"), 4.98 (2H, d, J = 7.3 Hz, H-1"), 1.70 (3H, s,
3"-CHs), 1.64 (3H, s, 3"-CHz); C-NMR (100 MHz,
CD3;0D) §: 162.8 (C-2), 114.9 (C-3), 146.8 (C-4),
115.2 (C-5), 127.8 (C-6), 150.1 (C-7), 132.4 (C-8),

145.1 (C-9), 117.9 (C-10), 148.5 (C-2), 107.9 (C-3"),
70.9 (C-1"), 1209 (C-2"), 140.0 (C-3"), 25.9
(3"-CH3), 18.0 (3"-CH3). LA _E¥dl 5 ke —
U4, M A 13 NIRRT .

e 14: #EFA. UV e (nm): 213, 272,
318; ESI-MS m/z: 285 [M+H]*. *H-NMR (400 MHz,
DMSO-ds) 6: 12.93 (1H, s, 5-OH), 10.85 (1H, s,
7-OH), 8.04 (2H, dd, J = 6.7, 1.6 Hz, H-2', 6"), 7.60
(1H, m H-4"), 7.57 (2H, m, H-3, 5'), 6.95 (1H, s, H-3),
6.63 (1H, s, H-8), 3.73 (3H, s, -OCHs); *C-NMR (100
MHz, DMSO-ds) J: 163.3 (C-2), 104.7 (C-3), 182.3
(C-4), 152.8 (C-5), 131.5 (C-6), 157.6 (C-7), 94.4
(C-8), 152.6 (C-9), 104.4 (C-10), 130.8 (C-1"), 126.4
(C-2', 6, 1292 (C-3', 5", 132.1 (C-4), 60.0
(-OCHs). LA & %#i 5 ek e — g8, e b
GV 14 ATIZE A

a 15: B kA . UV hme (nm): 212, 273,
337; ESI-MS m/z: 359 [M+H]*, 381 [M+Na]".
'H-NMR (400 MHz, DMSO-dg) &: 12.58 (1H, s,
5-OH), 8.07 (2H, d, J = 9.2 Hz, H-2', 6), 7.15 (2H, d,
J = 9.1 Hz, H-3', 5), 6.92 (1H, s, H-8), 3.92 (3H, s,
7-OCH3), 3.86 (3H, s, 6-OCHs), 3.81 (3H, s,
4'-OCHjs), 3.73 (3H, s, 3-OCHs); 3C-NMR (100 MHz,
DMSO-ds) d: 155.6 (C-2), 138.0 (C-3), 178.4 (C-4),
151.9 (C-5), 131.7 (C-6), 158.8 (C-7), 91.5 (C-8),
151.7 (C-9), 105.7 (C-10), 122.2 (C-1"), 130.1 (C-2',
6"), 114.3 (C-3’, 5'), 161.5 (C-4"), 60.1 (3-OCHj), 59.8
(6-OCHs), 56.6 (7-OCHz3), 55.5 (4'-OCHa). LA ¥4k
5CwkRoE — 80, M e a 15 O 55k
3,4",6,7-VY HI S L Bl

WA 16: FEERE K . HR-EI-TOF-MS m/z:
337.334 5 ({1514 337.3339, CxHsiNO), 70T
N C2HasNO;  EI-MS ## 555 F m/z: 59 (100%), 72
(95%), 83 (85%), 97 (78%), 136 (75%), 150 (35%),
178 (30%). *H-NMR (400 MHz, CD30D) 6: 6.7 (2H,
s, -NHy), 5.35 (2H, m, H-13, 14), 2.19 (2H,t, J = 7.4
Hz, H-2), 2.04 (4H, d, J = 5.6 Hz, H-12, 15), 1.56 (2H,
s, H-3), 1.30 (28H, m, H-4~11, 16~21), 0.90 (3H,
m, H-22); ¥C-NMR (100 MHz, CD3;0OD) ¢: 179.0
(C-1), 36.6 (C-2), 30.8, 30.7, 30.6, 30.5, 30.3, 28.1,
27.0 (C-3~12, 15~19), 130.9 (C-13, 14), 33.0
(C-20), 23.7 (C-21), 14.4 (C-22). LA - %¥5 5 Clkik
R, Wtk E Y 16 IR .
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&) 17: Jo PRI - HR-EI-TOF-MS m/z:
530.469 9 (% {4 530.469 3, CasHe203), 7>+ N
CssHe203; EI-MS B B -F miz: 59 (60%), 69 (30%),
97 (30%), 147 (30%), 203 (20%), 219 (35%), 278
(10%), 471 (10%), 515 (50%), 530 (100%). H-NMR
(400 MHz, DMSO-ds) o: 6.87 (2H, s, H-3', 5'), 5.29
(1H, s, 1-OH), 3.95 (2H, t, J = 3.6 Hz, H-1"), 2.70
(2H, d, J = 6.9 Hz, H-1), 2.51 (2H, d, J = 6.9 Hz, H-2),
1.32 (18H, m, H-8'~10', 12'~14"), 1.20 (28H, m,
H-4"~16"), 1.10 (2H, s, H-17"), 0.82 (3H, s,
H-18"); ¥C-NMR (100 MHz, DMSO-dg) J: 31.1
(C-1), 35.6 (C-2), 172.5 (C-3), 152.0 (C-1"), 139.1
(C-2', 6"), 124.1 (C-3', 5"), 131.3 (C-4"), 34.4 (C-7’,
11), 30.4 (C-8'~10', 12'~14"), 63.7 (C-1"), 26.9
(C-2", 3"), 25.1 (C-4"~16"), 22.1 (C-17"), 13.9
(C-18") L -&#li 5 ek — 52, et
¥ 17 >} octadecyl 3-(3,5-di-tert-butyl-4- hydroxyphenyl)
propanoate.

&) 18: kK. ESI-MS miz: 347 [M+
H]". 'H-NMR (400 MHz, DMSO-ds) d: 12.48 (1H, s,
5-OH), 9.65, 9.48, 9.35 (4% 1H, s, 3, 3', 4-OH), 7.75
(1H, d, J = 1.6 Hz, H-2'), 7.55 (1H, dd, J = 8.4, 1.6
Hz, H-6"), 6.89 (1H, d, J = 8.4 Hz, H-5"), 6.83 (1H, s,
H-8), 3.91 (3H, s, -OCHs), 3.78 (3H, s, -OCHa);
13C-NMR (100 MHz, DMSO-ds) o: 148.1 (C-2), 135.8
(C-3), 176.1 (C-4), 151.0 (C-5), 131.4 (C-6), 158.2
(C-7), 91.1 (C-8), 151.7 (C-9), 104.2 (C-10), 122.3
(C-1"), 115.4 (C-2"), 145.2 (C-3"), 147.7 (C-4"), 115.7
(C-5"), 119.8 (C-6"), 59.9, 56.6 (2 X OCH3). LL_L%¥
HacurikiE — 8, Wese ey 18 N 3,534
VU256, 7- — H A L B
4 g

AR FMN—F T B E T 1N RHEE
(D, 2B (20 . 5 AW ERZE (3. 6. 8.
10, 12). 3/N#EER2E (14, 15, 18). 3 MFHEH KK
(9. 11, 13) M4 NKEERPIESE (4. 5. 16, 17)
B A R 9 B IO — R TR A5 Ak
EWEA . AL E 16 A1 17 WRENIZAEYIAE N Tk
BB NS 34, B IGET, XK
M 2 SR S B 20, Ak, AN
H S BI 7T R I A 2 B 3 — B rh A O
BN ZRBE ) 3 BRI B, AR TN —
RIT B 2 RS E TS PR B AR 254
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