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Abstract: Objective To study chemical components of rhizome of Arundo donax, a folk medicine. Methods Using different
methods such as chromatography and recrystallization purification to get chemical components, and the structures were identified by
physical and chemical properties and spectral data. Results Twenty-three compounds were isolated and identified as following:
hexadecanoic acid (1), n-docosane (2), myristic acid glycerides (3), 5,6-epoxy-22,24-ergosta-8(14),22-diene-3,7-diol (4),
5,6-epoxy-22,24-ergosta-8(9),22-diene-3,7-diol (5), 5,8-epidioxy-22,24-ergosta-6,22-dien-3-ol (6), stigmast-4-ene-3,6-dione (7),
6,9-epoxy-ergosta-7,22-dien-3-ol (8), stigmast-22-en-3,6, 9-triol (9), 3,4,5-trimethoxyphenol (10), 2,6-dimethoxy-1,4-quinone (11),
sinapaldehyde (12), hydroxycinnamic acid (13), B-sitostenone (14), a-asarone (15), 4-dodecylbenzaldehyde (16), B-sitosterol (17),
a-spinasterol (18), p-hydroxybenzaldehyde (19), ursolic acid (20), N-acetyltryptamine (21), daucosterol (22), and (—)-syringaresinol
(23). Conclusion Compouds 1—16 and 18—23 are isolated from the plant in genus Arundo L. for the first time.

Key words: Arundo donax L.; phenylpropanoids; sterols; 5,6-epoxy-22,24-ergosta-8(14),22-diene-3,7-diol; 5,6-epoxy-22,24-ergosta-
8(9),22-diene-3,7-diol; 3,4,5-trimethoxyphenol; 2,6-dimethoxy-quinone; sinapaldehyde
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M. Pk, AMEARF] S KRN, B2 B
TR EATHUMR . ik, B,
B G 5 RAE B Phragmites communis
Trin. PIARZE CPZyAl) TR, iE—Lerh 2y
FEEB AT, 2 BRSSP ATHER
K, BIFEHAEH SRR BRI, R
PR, TR0 AR AR, i
fle. GO, DAk, AERE RO LA 3. H T,
AP BT D, AR @R O3 15
132 33 MEUE, KB AEYIRS, A LA
WESAR S R R VAR A 25 3 Tt , 1R
AN TR A 0 AT REEETE, L 70%
LSRR B A3 3 23 AMEEY), Tl BRI
Ml T Bt &k, HrpAr 9 Atk
G 3,7- T FRHL-5,6- 1A -8(14),22- A A HS I
[5,6-epoxy-22,24-ergosta-8(14),22-diene-3,7-diol, 4],
3,7- Rk -5,6- AL -8(9).22- M A A W
[5,6-epoxy-22,24-ergosta-8(9),22-diene-3,7-diol, 5]
3B-FAFE-5,8-HF 5A-6,22- I FE A {5 (5,8-epidioxy-
22,24-ergosta-6,22-dien-3B-ol, 6)+ 3,6-Hi-4-4% = £
% (stigmast-4-ene-3,6-dione, 7). 3B-F£HE-6,9-#F
H-7,22- W Z A EE (6,9-epoxy-ergosta-7,22-dien-
3B-ol, 8). 3,6,9- = F£HE-22-4i 17 {55 i (stigmast-22-en-
3,6,9-triol, 9). B-7¥{$Md (B-sitostenone, 14). B-%F
HS P (B-sitosterol, 17D+ a-i% {1 Ca-spinasterol, 18);
8 MNARNER M RMINTHEY): 3,4,5-— F A HE- 2K
(3,4,5-trimethoxyphenol, 10). 2,6- 4 FE-1,4-K
BE  ( 2,6-dimethoxy-1,4-quinone , 11 ) . JF 1 [
(sinapaldehyde, 12). XJF25ERIHERR (hydroxycinnamic
acid, 13). o-41°FfF (a-asarone, 15). 4-+ bR
Il (4-dodecylbenzaldehyde, 16). X F5HE 2% F i
( p-hydroxybenzaldehyde , 19) . (-)- 1 7 # flig Bz
[(-)-syringaresinol, 23]; 3 MEWIHIFMLED: 5
%ElR (hexadecanoic acid, 1) 1. %t (n-docosane,
2). T PUBERR H RS (myristic acid glyceride, 3); 2
A= TR E ) RERIR (ursolic acid, 200+ 1
% N (daucosterol, 22); 1 NMEWIRALEY): N-
L% (N-acetyltryptamine, 21).
1 X5

INOVA-400 ¥t 4efX (52 Varian 2 7)),
Agilent DD2-500 #3541 (35 [ Santa Clara
CA), Agilent 6890N-5975N JFiiiAy (FE[H 2z HEE R}
HARATD, Waters 2545 Hill#%iAH (3£ [E Waters

AT, %EH CAPCELL PAK C g il#4E (H AR
A PRAT, 250 mmX20 mm, 5 pm), X-4 %
T R GREEVERIRIE,  RER B RS
BIRAFD, HEOGEER F ST, fr
RF (TP-1200C, WK PALSR WA PR A FD,
A MCI (CHP-20, —3%/7+]), Sephadex LH-20
(Pharmacia A7), F[E), J4H ODS (50 pm, YMC
AT HAb 2R A i at

S PATAR T 2014 4F 9 1 RAE TG I FH
22 R R 24 R v 24 S ST B AR
ENRAEBMM T Arundo donax L. BIMRZE, FE
a bR A (201409300 LRAFLEBI G4 2535 M) L
% TREH AW T L
2 EELE

P TR ZE KRy (25.5 kg) N 70% 2.1 [
TR 3 IR, SRR, 50 Cusl i i 4 e
). WA O R 7K 23 B30 23 i F S AR AR
fik. =S HLE. BAROEE. IF T REMRIRAEI 3 1K,
WOEFSOR T, A EEER A, (32.2 g0 =Sk
A (582 g) BEMR LBEHBAT (49.7 g) MIE T BE
A (193.8 2D

e T S A7 28 A R DA A el k- PR £ T (100
0—0 : 100 BHFEVEM /5152 13 N84 (Fr. 1~13).
¥ Fr. 3 ShERAE 2 25435 1 (5 mg) F12 (23 mg);
¥ Fr. 4 ZRERCA Sephadex LH-20 #1432 51551 3
(25 mg); ¥4 Fr. 8 ZHEMFN ODS A1 K/ 25152 4
(3 mg) A5 (3 mg); ¥ Fr. 9 LHEKFN Sephadex
LH-20 ¥: [ 25> 25755 6 (5 mg) A7 (10 mg);
¥ Fr. 13 ZRER AR ODS 41 Jx &2 43 2545 21 8(5 mg)
A9 (3 mg)e ¥ —=SUTBEHAT FHIER LA i -
TR MR (20 @ 10 @ DBBFEVEMAR 2] 17 AN 55 (Fr.
1~17), ¥ Fr. 8 4L Sephadex LH-20 #1 &
EASE] 10 (20 mg); Fr. 10 Bk s 2 5 245
F11 (4mg). 12 (3mg). FERR LMEEHA LA
A LU ER-BE IR 408 (30 0 1—0 1) BREEPER
318 AN B Fr. 1~18. Fr. 3 §E, Hribigsem
gimh, SHEEELMAE 13 (35 mg); Fr. 4 £HER
FE 1 DU RIS IR O lE (20 0 1—10 2 1) PE,
142 Sephadex LH-20 LA il ik - — S FH e- FHEC L
4:5) RESESF 14 (20 mg). 15 (3 mg). 16
(3 mg); Fr. 6 ZHE I LUAT Y E-TE R LR (9 @ 17
1) Vel E 35 17 (0.3 gD+ 18 (5mg). 19 (0.12 g);
Fr. 7 4 Sephadex LH-20 #4235 20 (30 mg);
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Fr. 16 &R 507, FREdl A4t £33 21
(3 mg); Fr. 17 AR L =S bE-FEEC20 © 10 ¢
1) BREVENAFE] 22 (7mg). 23 (5mg).

3 HZHETE

EY1: E@*J’J‘ﬂi (=& FHt). ESI-MS m/z:
255 [M—H] . 'H-NMR (400 MHz, CDCl;) &: 0.88
(3H, t, J= 9.0 Hz, H-16), 1.23~1.29 (24H, m, H-4~
15), 1.62 (2H, m, H-3), 2.34 (2H, t, J= 7.5 Hz, H-2);
C-NMR (100 MHz, CDCls) 6: 179.3 (-COOH), 34.1
(C-2), 32.7 (C-14), 28.9~29.8 (C-4~12), 24.8 (C-3),
22.8 (C-15), 14.2 (C-16). LA Lyt 5 ok
FA D, M E AN N B

a2 AR (&5 . ESI-MS m/z:
309 [M—H] . 'H-NMR (500 MHz, CDCl;) J: 0.87
(6H, t, J = 9.0 Hz, -CH3), 1.23~1.29 (40H, m,
-CH»-); "“C-NMR (100 MHz, CDCl;) 6: 22.8~32.1
(-CHy-), 14.3 (-CHs)o LA 93k Hd 15 SOk i JE A
—5, e AL AW IE T ke

4&’*%3 kAR () - ESI-MS m/z: 301
[M—H] . 'H-NMR (400 MHz, CDCl;) &: 0.87 (3H, t,
J = 6.8 Hz, 14'-CH3), 1.23~1.28 (20 H, m, -CH,-,
H-4~13'), 1.61 (2H, m, H-3'), 2.34 (2H, t, J = 7.6 Hz,
H-2"), 3.60 (1H, dd, J = 11.5, 5.8 Hz, H-3a), 3.70 (1H,
dd, J=11.5, 5.8 Hz, H-3b), 3.93 (1H, m, H-2), 4.17 (2H,
m, H-1); “C-NMR (100 MHz, CDCls) §: 174.5 (C-1),
704 (C-2), 65.3 (C-1), 63.5 (C-3), 343 (C-2), 32.1
(C-13'), 293 ~29.8 (C-4'~11'), 25.1 (C-3), 22.8
(C-12"), 14.3 (C-14")0 LA 3 i iin 5 SR S A —
U, WA A DU H .

&) 4: FHIRE S (TP . ESI-MS m/z: 429
[M+H]". "H-NMR (500 MHz, MeOD) ¢: 4.25 (1H, s,
H-3), 3.20 (1H, d, J = 2.4 Hz, H-6), 441 (1H, d, J =
3.1 Hz, H-7), 0.87 (3H, m, H-18), 0.90 (3H, s, H-19),
1.03 3H, d, J = 6.7 Hz, H-21), 5.20 (1H, m, H-22),
5.20 (1H, m, H-23), 0.84 (3H, d, J = 6.8 Hz, H-26),
0.86 (3H, m, H-27), 0.94 (3H, d, J = 6.8 Hz, H-28);
BC-NMR (125 MHz, MeOD) %4t W3 1. P )itk
ol SCiR R A — 5, s iz Al
3,7- R HE-5,6- M 4A-8(14),22- M HA (5 I

WAEY S EHIRGE i (RS . ESI-MS m/z: 451
[M+Na]". "H-NMR (500 MHz, MeOD) 6: 4.41 (1H,
s, H-3), 3.73 (1H, brs, H-6), 4.60 (1H, s, H-7), 0.64
(3H, s, H-18), 1.28 (3H, s, H-19), 1.03 3H, d, J = 6.7

Hz, H-21), 5.23 (1H, m, H-22), 5.23 (1H, m, H-23),
0.84 (3H, d, J = 6.8 Hz, H-26), 0.87 (3H, d, J = 6.8
Hz, H-27), 0.93 3H, d, J = 6.8 Hz, H-28); "*C-NMR
(125 MHz, MeOD) %48 W& 1. DL A 5 50k
A5, Eﬁz%&% WA 3,7- 38 H-56-
BF4E-8(9),22- 455 22 f1 {55

&Y 6: %Hi:éi%é.% <Eﬁ@?)o ESI-MS m/z: 429
[M+H]". 'H-NMR (400 MHz, MeOD) d: 3.79 (1H,
m, H-3), 6.60 (1H, d, J = 8.5 Hz, H-6), 6.29 (1H, d,
J = 8.5 Hz, H-7), 0.78 (3H, s, H-18), 0.90 (3H, s,
H-19), 1.03 (3H, d, J = 6.6 Hz, H-21), 5.26 (1H, dd, J =
15.0, 7.5 Hz, H-22), 5.19 (1H, dd, J = 15.0, 7.5 Hz,
H-23), 0.84 (3H, d, J = 6.4 Hz, H-26), 0.86 (3H, d, J =
6.4 Hz, H-27), 0.94 (3H, d, J = 6.8 Hz, H-28);
PC-NMR (125 MHz, MeOD) $#ii W% 1. LI EJki
Kot 5 SckpE A 5, ””%ﬁﬂw%ﬁ 3B-
FRIE-5 8-MF T AH-6,22- A A I

& 7. EHIRES T <Eﬁ@§)o ESI-MS m/z: 427
[M+H]". "H-NMR (500 MHz, CDCl;) 6: 6.17 (1H, s,
H-4), 0.72 (3H, s, H-18), 1.16 (3H, s, H-19), 0.93 (3H,
d, J= 6.5 Hz, H-21), 0.80 (3H, m, H-26), 0.83 (3H, d,
J = 4.5 Hz, H-27), 0.85 (3H, d, J = 1.4 Hz, H-29);
PC-NMR (125 MHz, CDCl3) #ig W4 1. DL
A€ %irﬁﬂ&i‘ﬁaﬁﬁﬂ: U, W e A AN
3 6-#ﬁﬂ 4- J?T% = <<<

1&’—*%8 %W(%E% (FIfE) . ESI-MS m/z: 413
[M+H]". 'H-.NMR (500 MHz, CDCL;+MeOD) 6:
3.97 (1H, m, H-3), 3.56 (1H, m, H-6), 5.28 (1H, dd, J =
49, 2.3 Hz, H-7), 0.61 (3H, s, H-18), 1.05 (3H, s,
H-19), 1.02 3H, d, J = 6.6 Hz, H-21), 5.22 (1H, dd, J =
15.2, 7.1 Hz, H-22), 5.16 (1H, dd, J = 15.0, 7.7 Hz,
H-23), 0.84 (3H, d, J = 6.8 Hz, H-26), 0.82 3H, d, J =
6.8 Hz, H-27), 0.91 (3H, d, J = 6.8 Hz, H-28);
C-NMR (125 MHz, CDCl;+MeOD) %4t W3¢ 1. LA
AR Sk A8, Wit
VIR 3B-F2HE-6,9-Mr4-7,22- I 22 A1 (5 it

EY 9: EHIRES S (B . ESI-MS m/z: 447
[M+H]". "H-NMR (500 MHz, CDCl;+MeOD) ¢: 4.01
(1H, m, H-3), 3.64 (1H, m, H-6), 0.69 (3H, s, H-18),
1.15 (3H, s, H-19), 1.01 (3H, d, J = 6.6 Hz, H-21), 5.14
(1H, dd, J=15.1, 8.7 Hz, H-22), 5.01 (1H, dd, J = 15.1,
8.7 Hz, H-23), 0.77 (3H, d, J = 6.8 Hz, H-26), 0.80 (3H,
d, J=6.4 Hz, H-27), 0.91 (3H, m, H-29); "*C-NMR
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Table1 '*C-NMR data of compounds 4, 5, 6,7, 8,9, 14, 18, and 22

[he) 4 5 6 7 8 9 14 18 22
1 334 31.7 36.0 35.7 32.6 38.0 35.7 31.4 37.2
2 32.0 31.4 30.9 34.1 30.4 31.8 32.2 31.8 28.1
3 69.1 69.1 67.0 199.6 67.1 67.1 199.8 71.0 77.5
4 40.4 40.6 36.0 125.6 39.3 42.2 123.8 37.9 38.5
5 68.0 65.9 83.5 161.2 36.9 453 171.8 40.2 140.3
6 62.7 64.2 136.8 202.5 73.0 75.6 33.1 29.6 121.9
7 65.9 67.8 131.7 47.0 117.5 34.0 34.0 117.4 31.8
8 126.6 135.5 80.8 34.4 142.9 32.2 35.8 139.5 31.8
9 40.5 128.0 52.8 51.2 75.8 75.2 53.9 49.4 50.1
10 37.1 394 37.8 40.0 435 38.0 38.7 34.1 36.6
11 20.5 24.5 24.4 21.0 22.8 21.1 21.1 21.5 20.9
12 37.9 37.1 40.7 393 393 40.0 39.7 394 39.7
13 44.4 433 44.3 42.7 43.5 42.6 42.5 433 42.2
14 152.9 51.1 53.1 56.7 54.6 56.1 56.1 55.1 56.7
15 25.7 24.9 20.4 24.1 21.8 24.0 243 23.0 24.1
16 28.4 30.2 29.8 28.2 27.8 30.2 28.3 28.5 29.0
17 58.2 55.1 57.6 56.0 56.0 56.1 56.0 56.0 56.0
18 18.2 11.8 13.3 12.0 11.9 11.7 12.1 12.0 11.6
19 16.9 22.8 18.6 17.7 17.2 16.3 19.1 13.0 18.7
20 40.6 41.8 38.2 36.2 40.0 40.5 36.2 40.8 36.0
21 21.5 21.8 21.6 18.9 20.8 18.5 18.8 21.0 19.0
22 136.9 137.1 136.8 34.0 135.2 138.3 34.1 138.1 33.8
23 133.4 133.2 133.5 26.2 132.0 129.1 29.2 129.3 259
24 442 44.4 41.1 46.0 42.8 513 459 513 45.8
25 344 33.4 21.4 293 33.0 30.3 26.2 31.9 29.5
26 20.1 20.1 34.4 19.2 19.6 20.8 17.5 21.6 19.4
27 20.4 20.5 20.1 20.0 19.2 20.6 19.9 19.0 18.5
28 18.2 18.6 18.1 23.2 17.9 25.3 232 25.4 22.9
29 12.1 12.0 12.1 12.2 11.6

(125 MHz, CDCl;+MeOD) #i#fi Wk 1. DL Ly
My 5 ks A -2, s e A S
3,6,9- = FHE-20-4 G 5 I

G 10: RS i CFHEE . ESI-MS m/z:
223 [M+K]". 'H-NMR (400 MHz, MeOD) 6: 3.67
(3H, s, 4-OCHa), 3.77 (6H, s, 2, 6-OCHj3), 6.09 (2H, s,
H-3,5); "“C-NMR (100 MHz, MeOD) §: 155.4 (C-4),
155.0 (C-2, 6), 132.2 (C-1), 93.6 (C-3, 5), 61.3 (2,
6-OCHs3), 56.4 (4-OCHj). DAL i3 640k 55 SRR IE
—5M, GU e AR 3,4,5- = HAAIE- IR .

& 11 st i CEii) . ESI-MS m/z: 191
[M+Na]". "H-NMR (400 MHz, CDCl;) d: 3.82 (6H,
s, H-2, 6-OCHs), 5.85 (2H, s, H-3, 5); ">C-NMR (125

MHz, CDCls) §: 187.0 (C-4), 176.8 (C-1), 157.5 (C-2,
6), 107.6 (C-3, 5), 56.6 (2 X OCH3). LA Lyt %h 5
SCHRIRIEIEA ), W A 2,6- - H
SAHE-1,4- K

B 12: AR AR . ESI-MS m/z: 209 [M+-H]' .
'H-NMR (400 MHz, CDCL3) 8: 3.94 (6H, s, 2X-OCHs),
5.89 (1H, s, -OH), 6.61 (1H, dd, J = 15.8, 7.7 Hz, H-8),
6.82 (2H, s, H-2, 6), 7.38 (1H, d, J = 15.8 Hz, H-7), 9.66
(1H, d, J= 7.7 Hz, H-9); "“C-NMR (100 MHz, CDCl;)
:193.6 (C-9), 153.2 (C-7), 147.4 (C-3, 5), 138.3 (C-4),
126.8 (C-8), 125.7 (C-1), 105.6 (C-2, 6), 56.6 (-OCH).
DL B 5 SOk A8, WM e s
YN -
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&9 13: E@Mﬁ%a‘%(@%@ﬁmﬁ) ESI-MS
m/z: 163 [M—H] . 'H-NMR (500 MHz, CDCl;+
MeOD) 6: 6.24 (1H, d, J = 15.9 Hz, H-8), 6.81 (2H, d,
J = 8.6 Hz, H-2, 6), 7.41 (2H, d, J = 8.6 Hz, H-3, 5),
7.60 (1H, d, J = 15.9 Hz, H-7); "C-NMR (100 MHz,
CDCl3+MeOD) 6: 170.5 (C-9), 160.1 (C-1), 146.2
(C-7), 130.5 (C-3, 5), 126.6 (C-4), 116.3 (C-2, 6),
115.1 (C-8). VAL 3 $odis 5 ik 2 A —2,
WS A B ) R R

WA 14: %ﬂkéﬁaﬁ. (BEFR 2.1 « ESI-MS m/z:
413 [M+H]". "H-NMR (400 MHz, CDCl3) 8: 5.72
(1H, s, H-4), 0.71 (3H, s, H-18), 1.18 (3H, s, H-19),
0.91 (3H, d, J = 6.5 Hz, H-21), 0.83 (3H, d, J = 6.9
Hz, H-26), 0.81 (3H, d, J = 6.9 Hz, H-27), 0.85 (3H,
d, J=6.9 Hz, H-29); "C-NMR (100 MHz, CDCl;) %k
WAL 1o DLt 5 sk s A — 5,
WO TE 2GR B-1 S T

&M 15: Ak (:;u H5¢) o ESI-MS m/z:
209 [M+H]". 'H-NMR (400 MHz, MeOD) 6: 1.82
(3H, dd, J = 7.1, 1.9 Hz, H-3"), 3.79, 3.79, 3.87 (3H,
s, 3XOCH3), 5.70 (1H, dq, J = 11.6, 7.1 Hz, H-2"),
6.44 (1H, ddd, J = 11.5, 3.4, 1.7 Hz, H-1), 6.67 (1H, s,
H-3), 6.87 (1H, s, H-6); C-NMR (100 MHz, MeOD)
5: 153.4 (C-4), 150.4 (C-2), 143.8 (C-1), 126.1 (C-1"),
126.0 (C-2"), 119.7 (C-5), 116.4 (C-6), 99.4 (C-3),
57.6 (OCHj3), 56.9 (OCHs3), 56.7 (OCH3), 14.9 (C-3").
DA b 3 3 Ao 5 SCmk s S A 80, M e %k
HEWN o-g1F B

&) 16: éﬁfélﬁi(@%ﬁa‘élﬁa) ESI-MS m/z:
275 [M+H]". 'H-NMR (400 MHz, CDCl;) &: 0.88
(3H, t, J = 6.8 Hz, -CH3), 1.25 (16H, brs, H-4'~11"),
1.63 (4H, m, H-2'~3'), 2.35 (2H, t, J = 7.5 Hz, H-1),
6.95 (2H, d, J= 8.6 Hz, H-3, 5), 7.80 (2H, d, J= 8.6 Hz,
H-2, 6), 9.87 (1H, s, -CHO); "“C-NMR (100 MHz,
CDCl3) 6: 190.9 (-CHO), 132.5 (C-4), 130.2 (C-1), 116.9
(C-2, 6), 100.1 (C-3, 5), 33.8 (C-1"), 32.1 (C-2'), 22.8~
29.6 (C- 3’~11’) 14.3 (C-12")0 LU0 55 SCikdit
B3, T A YN 4 IR

&M 17 LsERgE (E45), mp 139~
140 C. 5 B-% (S ot U AE AR VAR RS N kAT
M, I ORf EEBOH 8, SEeizis
Yk B-43 H I

AP 18: LEEPIRE i (KR LBR) » ESI-MS

m/z: 413 [M~+H]"."H-NMR (400 MHz, CDCL;) 6: 3.58
(1H, m, H-3), 5.15 (1H, dd, J = 8.8, 8.7 Hz, H-7), 0.56
(3H, s, H-18), 0.82 (3H, s, H-19), 1.02 (3H, d, J = 6.6
Hz, H-21), 5.15 (1H, dd, J = 8.8, 8.7 Hz, H-22), 5.03
(1H, dd, J = 8.8, 8.7 Hz, H-23), 0.82 (3H, s, H-26), 0.81
(3H, s, H-27), 0.84 (3H, d, J = 6.6 Hz, H-29); *C-NMR
(100 MHz, CDCly) ##i W3 1. LL bR #dls 5530
BRI FEA — B, S AN ol 5

A 19: Tota R i (L) . ESI-MS m/z:
121 [M—H] . 'H-NMR (500 MHz, MeOD) &: 6.88
(2H, d, J = 8.6 Hz, H-2, 6), 7.74 (2H, d, J = 8.7 Hz,
H-3, 5), 9.73 (1H, s, -CHO); "“C-NMR (125 MHz,
MeOD) d: 192.8 (-CHO), 165.2 (C-1), 133.4 (C-3, 5),
130.3 (C-4), 116.9 (C-2, 6)o L Lyl Hdis 15 SC ki
B, M A A RS

&Y 20: AECEER K. ESI-MS m/z: 479
[M+Na]". 'H-NMR (400 MHz, CDCL3) d: 0.79, 0.81,
0.93, 1.00, 1.09 (5X3H, s, 5X-CHs, H-23~27), 0.87
(3H, d, J = 6.4 Hz, H-29), 0.95 3H, d, J = 6.2 Hz,
H-30), 3.23 (1H, brs, H-3), 5.26 (1H, brs, H-12);
BC-NMR (100 MHz, CDCl;) 6: 38.8 (C-1), 27.3
(C-2), 79.2 (C-3), 39.6 (C-4), 55.4 (C-5), 18.5 (C-6),
33.1 (C-7), 39.0 (C-8), 48.0 (C-9), 36.9 (C-10), 24.3
(C-11), 125.8 (C-12), 138.2 (C-13), 42.2 (C-14), 28.2
(C-15), 23.4 (C-16), 47.7 (C-17), 52.9 (C-18), 39.2
(C-19), 38.9 (C-20), 30.8 (C-21), 37.1 (C-22), 29.8
(C-23), 15.7 (C-24), 15.6 (C-25), 17.1 (C-26), 23.7
(C-27), 180.8 (C-28), 17.1 (C-29), 21.3 (C-30). LI E
PV MO 5 SRR ARE A S, s s A
JRE TR .

W) 21: FEEMARY . ESI-MS m/z: 225 M+
Na]". 'H-NMR (400 MHz, MeOD) d: 1.91 (3H, s,
H-1'), 2.94 (2H, t, J = 7.3 Hz, H-8), 3.46 (2H, t, J =
7.3 Hz, H-9), 7.00 (1H, ddd, J = 8.0, 7.1, 1.0 Hz, H-6),
7.06 (1H, s, H-2), 7.08 (1H, dt, J= 2.1, 1.1 Hz, H-5),
7.32 (1H, dd, J = 8.1, 0.8 Hz, H-7), 7.55 (1H, dd, J =
7.0, 0.9 Hz, H-4); “C-NMR (100 MHz, MeOD) 6:
173.3 (C-1'), 138.2 (C-7a), 128.8 (C-3a), 123.4 (C-2),
122.3 (C-5), 119.6 (C-6), 119.2 (C-4), 113.3 (C-3),
112.2 (C-7), 41.6 (C-9), 26.2 (C-8), 22.6 (C-2"). LI I
PR 5 SCmk R — Y, s e %Al
N-Z W%

&4 22 IR AR, mp 300~301 C.ESI-MS



tEd

Chinese Traditional and Herbal Drugs

F 478 F 78 2016F4 A + 1089 -

m/z: 575 [M—H] » 'H-NMR (400 MHz, CDCl;+

MeOD) ¢: 3.30 (1H, m, H-3), 5.10 (1H, m, H-6), 0.44

(3H, s, H-18), 0.75 (3H, s, H-19), 0.66 (3H, d, /= 6.5

Hz, H-21), 0.57 (3H, s, H-26), 0.55 (3H, s, H-27), 0.59

(3H, s, H-29), 2.94~2.99 (2H, m, H-2, 4"), 3.12 (1H, m,

H-5"), 3.25~3.33 (1H, m, H-3'), 3.64 (1H, m, H-6'b),

3.80~3.83 (1H, m, H-6'a), 4.10 (1H, d, J = 7.3 Hz,

H-1"); "C-NMR (100 MHz, CDCl;+MeOD) ¢: 101.6

(C-1", 73.0 (C-2"), 78.9 (C-3"), 69.6 (C-4"), 76.0 (C-5"),

65.3 (C-6"), A WA 1. DLk Ei 5 Sk

EIA—H, M AN M.
WEY 23: AR CHEED . ESI-MS m/z: 419

[M+H]". '"H-NMR (500 MHz, CDCl;+MeOD) o

3.38 (2H, m, H-9, 9", 3.56 (2H, m, H-8a, 8a’), 4.10

(12H, s, 4X0OCH3;), 4.52 (2H, m, H-8b, 8b’), 4.96

(2H, d, J = 4.3 Hz, H-7, 7), 6.83 (4H, s, H-3, 5, 3,

5'); BC-NMR (125 MHz, CDCl;+MeOD) J: 147.5

(C-2,6,2', 6", 134.5 (C-4, 4", 131.1 (C-1, 1", 102.7

(C-3,5,3,5",86.0(C-7,7), 77.4 (C-8), 71.3 (C-8),

55.7(C-9), 53.8 (C-9"). L FyilAcin 15 SCkRiE FA

— 5, WA (5)- T AR

S 30K
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