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Chemical constituents from mangrove plant Sonneratia paracaseolaris
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Abstract: Objective To study the chemical constituents of the methanol extract from the aerial parts of the mangrove plant
Sonneratia paracaseolaris. Methods The methanol extract was isolated and purified with various chromatographic methods,
including silica gel, ODS, Sephadex LH-20 columns, TLC, and HPLC. The compounds were identified by their physical chemical
properties and 'H-NMR and *C-NMR data. Results Seventeen compounds were obtained from the methanol extract of Sonneratia
paracaseolaris and identified as phytol (1), stigmasta-4-ene-3,6-dione (2), stigmata-4,22-diene-3,6-dione (3), cholesterol (4),
(22E)-cholesterol-5,22-diene-3B-alcohol (5), diosmetin (6), tricin (7), 5,3’,5'-trihydroxy-7,4’-dimethoxyflavone (8), 5-hydroxy-
7,4'-dimethoxyflavone (9), 5-hydroxyl-7,3',4'-trimethoxydihydroflavone (10), vanillin (11), p-hydroxy benzaldehyde (12), salicylic
acid (13), trans-p-hydroxyl ethyl cinnamate (14), 4-hydroxy-2,6-dimethoxy-benzaldehyde (15), 3,4,5-trimethoxybenzoic acid (16), and
3,3' 4-trimethoxyellagic acid (17). Conclusion All the compounds except 4, 11, 15, and 17 are obtained from genus Sonneratia. All
compounds are isolated from S. paracaseolaris for the first time.
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Sonneratia alba J. Smith . MM i 3 Sonneratia
griffithii Kurz. $1Lif3% Sonneratia paracaseolaris W.
C. Ko VLS T 3% Sonneratia apetala Buch. -Ham.,
FESMERERE TR . 8. WESIEE
—iiP, W REAEYARSL BT AR R R
BN . KBS, BE. BFR . HERL xHZ)E Y
2R BT UG T 1950 4F, 2 & T Z B Y
AL B W FUEAT T 2718, RIZJE B 2
Ay AmESE . RS, EERSR . R NLERE,
YRR SRR A Y B A A BT HIV,
PUALEE TN,

P S M g AN S ) 28 28 Fh, ETRIE R
TSRO, A S A A B B AT
HIEAMT B, 2011 SEZRERAT RS A M A 23 B 15 31 1 A4
HAHRUE 20 5 a- b i T N BRSSP i H
ZOL; 2 [ i R A O S L 2 R HEAT RS
W7, MHARE] T — RIS = K5 adE
5 AN AT, &M BEE T 5K, 5.8
SRR A S UL AR R R BUA S N TR
YIRS o), AR VR 0 4k 22001 5%
MRt B3] 7 17 NSRS, 730
%2 NMEE (phytol, 1). & -4-4-3,6- i
(stigmasta-4-ene-3,6-dione, 2). & i-4,22- " #-3,6-
M (stigmata-4,22-diene-3,6-dione, 3). fH &
( cholesterol , 4) . (22F)-JH £ -5,22- — # -3p- ¥
[(22E)-cholesterol-5,22-diene-3B-alcohol, 5] FFMFA
Z% (diosmetin, 6). /NFE¥E (tricin, 7). 5,3',5'-
=R 74 R BB (5,3,5-trihydroxy-
7,4'-dimethoxyflavone, 8). 5-¥83&-74'- —HI4H 3 —
A ¥l (5-hydroxy-7,4"-dimethoxyflavone, 9). 5-
FRHE-73 4 = A B A (5-hydroxyl-7,3",4'-
trimethoxydihydroflavone, 10). FHif¢ (vanillin,
1), XEFEKFE (p-hydroxy benzaldehyde, 12).
KR (salicylic acid, 13). RAXFRILRHER 4
fig (trans-p-hydroxyl ethyl cinnamate, 14). 4-$8%%-
3,5- . H A F K H B (4-hydroxy-2,6-dimethoxy-
benzaldehyde, 15). 3.4,5-=H &K HR (3.4,5-
trimethoxybenzoic acid, 16). 3,3',4"-=H & FL¥ At
g (3,3'4-trimethoxyellagic acid, 17). BrLEY) 4.
11, 15, 17 SbHRAEE e RS @ E Y 4)
BRI AN E R NZEY) T o B3
1 X5

Z LR (H A JEOL A /] INM-ECP 600 %!,

2 [# Bruker A ) Bruker-DRX 500 #4); HPLC (3£
Agilent A7, 1100 &%, IuhifE%R, DAD %
AT ES ;s (Y (3£ Thermo Scientific LTQ
Orbitrap XL); Jighs 2% KA (#E[H Heidolph 2 ] );
BSZ-100 Azl sEss (R vE T2 TR
NFED; RS GFsy AR RERERS (5 el
T HEEERH oDS (dba &R ARHS Kk AR
v F] ); Sephadex LH-20 ( Amersham Pharmacia
Biotech, AB A #]); HHAENIRA (FEE. I,
S A BEER £ BR5E) ¥4 v B P 4y Hr 4l HPLC
FH ol 4l R

PR SEAE LT 2007 46 10 AR A EER CE,
Folt a8 ER VA R 4 U 11 T AR 28 T R AR IR X B A
B BOBE AL O E N LW R Sonneratia
paracaseolaris W. C. Ko, trA& (WC-2007-10) 1715
T EMG R R A E RN — = .

2 ERESEH

BT R T (CFiE 11.5 kg)
WG, =i T EEAIREE 4 IR, BRI 3 d;
HIFREUK, RS, FHJCK RN E: 3 X,
RRENSRE 70 g SDRIERERE G, A EE-A
Bl (100 © 1—1 2 2D BRFEBEML, 709 10 N5 (Fr.
1~10).

Fr. 4 (4.612 g) 2 300~400 H A it (2
ecmX 20 cm, 20 g) 73 &, AjHEE-PIEE (2511, 41D
Velli3k15 3 NS Fr. 4.1~4.3. Fr. 4.2 (570.4 mg)
A ODS #t—H & (9emX2cem, 10g) J5, F
#14% HPLC 2lifk (Ci5, 100%FEZ, 1.5 mL/min) 3k
BHARLAY 1 (1=26.8 min, 17.1 mg). Fr. 6 (£
6 g) %4 300~400 HEERAL (L2, Al BE-TE R
M8 (30:1.20: 1. 101, 5014 1: 1) #4798
i, 3%# 6 N4y, Fr. 6.1~6.6. Fr. 6.3 (558.4 mg)
S 5 H ODS #4743 & Ja i — 0 F -l % HPLC 4lifk
(C13, 98% I, 1.5 mL/min) 31454 2(g=43 min,
4.5mg) M1 3 (tg=47 min, 10.8 mg). Fr. 6.4 (1.149
g) MM/ 5, AlilE-T I 20 © 1 ATV
i, 43~ 4 ANHS) Fr. 6.4.1~6.4.4. Fr.6.4.1 F2E4
#% HPLC #t—24ift (Cig, 90%H fE, 1.5mL/min)
BRSP4 (42mg) F15 (4.7 mg). Fr.9 (6.398
g) HHhRAILENR Sephadex LH-20 (75 cmX 3 cm,
500 g FH MeOH HEAT W 22 B (2 FUK 73 1R K,
SR 20 AR AE S EAT 20 88 (200~300 H,
20 cmX4 cm, 130g), A iHEE-PIEE (20 0 1. 10 :
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1.5:1.2 01, %20 Bk 9 M Fr. 9.1~
9.9, Fr. 9.1 (1.04 o) JEidRERAE. [AH ODS 735
J&, 35 BRI HPLC #4744k (Crsr 57%
fi#, 1.5 mL/min) RS HAEY) 6 (9.8 mg). 7 (3.7 mg)
F114 (3.6 mg). Fr. 9.2 B ¥4 HPLC 7> Z 4l
tt (Cig 63%HE, 1.5 mL/min) RIS AR S
15 (0.8 mg) M116 (1.3 mg). Fr.9.4 (11.027 g) %
LN S AT 3 B, SR 4t i £ HPLC 3
T B4t (Cig, 36%FEE, 1.5 mL/min) 3R151k
&8 (1.7mg). 9 (3.9mg) 110 (1.9 mg). Fr.8
(#12.0 @) H K Sephadex LH-20 240 )5,
FOMBE-S07-FEE (20 010 0 1) HEATHEML, 3R1E
A B 1525 g, 4R RE R A RS R &R
Sephadex LH-20 Myt —7r 85, K15 6 A4 Fr.
8.1~8.6. Fr.8.4 (258.4 mg) FREMAE @it —2
I3 A -G R B 30 1 1 W, 0 N Fr. 8.4.1~
8.4.3, Fr.8.4.2 (19.4mg) %4if ODS # (9 cmX?2
cm, 10 g) 4ift)5, FAEHI#% HPLC 4 Bs4lifl
(Cig» 38%HEE, 1.5 mL/min) RELEY 11 (2.0
mg)+12(3.0 mg) F1 13(2.7 mg). Fr. 10 A} Sephadex
LH-20 &5, &Fl#% HPLC 4ift3RBHE4
17 (10.0 mg).
3 HHEE

EM 1. EEMIRY) . ESI-MS m/z: 295 [M—
H] . 'H-NMR (600 MHz, CDCl;) J: 5.41 (1H, ddg,
J =82,56, 1.2 Hz, H-2), 4.15 (2H, d, J = 7.0 Hz,
H-1), 1.99 (2H, m, H-4), 1.67 (3H, s, H-20), 1.52 (1H,
m, H-15), 1.01~1.49 (18H, m, H-5~14), 0.84~0.87
(12H, m, H-16~19); ">C-NMR (150 MHz, CDCls)
22.6 (C-1), 28.1 (C-2), 39.6 (C-3), 24.9 (C-4), 37.6
(C-5), 33.0 (C-6), 37.5 (C-7), 24.6 (C-8), 37.5 (C-9),
32.8 (C-10), 36.8 (C-11), 25.4 (C-12), 39.9 (C-13),
139.9 (C-14), 123.4 (C-15), 59.4 (C-16), 22.7 (C-17),
19.8 (C-18), 19.8 (C-19), 16.3 (C-20). LA E¥#E 5
RIRE 5, W e A 1 R

& 2. BdiE (B, mp 168~169 C.
Libermann-Burchard < A . EI-MS m/z: 426
[M]". '"H-NMR (600 MHz, CDCls) &: 6.17 (1H, s,
H-4), 2.67 (1H, dd, J = 12.8, 4.2 Hz, H-7p), 2.01 (1H,
dd, J = 12.6, 4.4 Hz, H-7a), 2.53 (1H, m, H-2p), 2.46
(1H, m, H-20), 2.14 (1H, dd, J = 5.0, 2.8 Hz, H-1p),
1.91 (1H, dd, J = 9.9, 5.7 Hz, H-la), 1.16 (3H, s,
CH3-19), 0.93 (3H, d, J = 6.5 Hz, CH;-21), 0.83 (3H,

d, J = 6.3 Hz, CH3-26), 0.83 (3H, t, J = 7.4 Hz,
CH;-29), 0.80 (3H, d, J = 6.2 Hz, CH;-27), 0.72 (3H,
s, CHs-18); "C-NMR (600 MHz, CDCls) 6: 35.6
(C-1), 34.0 (C-2), 199.5 (C-3), 125.5 (C-4), 161.1
(C-5), 202.3 (C-6), 46.9 (C-7), 34.3 (C-8), 51.1 (C-9),
39.9 (C-10), 30.0 (C-11), 39.2 (C-12), 42.6 (C-13),
56.6 (C-14), 24.0 (C-15), 28.1 (C-16), 56.0 (C-17),
12.0 (C-18), 17.6 (C-19), 36.1 (C-20), 18.8 (C-21),
33.9 (C-22), 26.2 (C-23), 45.9 (C-24), 29.3 (C-25),
19.9 (C-26), 19.1 (C-27), 23.2 (C-28), 12.0 (C-29). LA
EHE S Sk Y, s e A 2 -
4-475-3,6- fif .

&Y 3: AR (FED, mp 134~135 C.
Libermann-Burchard M 2. EI-MS m/z: 424
[M]". 'H-NMR (600 MHz, CDCly) &: 6.17 (1H, s,
H-4), 5.14 (1H, dd, J = 15.1, 8.7 Hz, H-23), 5.03 (1H,
dd, J=15.1, 8.7 Hz, H-22), 1.16 (3H, s, CHs-19),
1.03 3H, d, J = 6.6 Hz, CH3-22), 0.85 3H, d, J= 6.3
Hz, CH;-26), 0.82 (3H, t, J = 7.4 Hz, CH;-29), 0.78
(3H, d,J= 6.2 Hz, CH3-27), 0.74 (3H, s, CH5-18), LA I
Mol 5 SCEkiE— 3, e b A 3 L 55-4,22-
—)5-3,6- i

A 4: AEEAE CHEE, mp 148~149 C,
Libermann-Burchard < 2 [H 1. EI-MS m/z: 386
[M]". 'H-NMR (600 MHz, CDCl3) &: 5.35 (1H, t, J =
2.3 Hz, H-6), 3.52 (1H, m, H-3), 1.00 (3H, s, CH3-19),
0.91 (3H, d, J = 6.5 Hz, 21-CH3), 0.87 3H, d, J = 6.6
Hz, 26-CHs), 0.86 (3H, d, J = 6.6 Hz, 27-CHs), 0.68
(3H, s, 18-CHs). A_E%dfE 5 SCik s 2 A — g,
HMUE LAY 4 IH .

WA S: AfEA CFEE), mp 158~159 C.
Libermann-Burchard <M 2 AP . EI-MS m/z: 384
[M]". "H-NMR (600 MHz, CDCl;) d: 5.35 (1H, d, J =
2.7 Hz, H-6), 5.26 (1H, dt, J = 14.7, 7.3 Hz, H-23),
5.21 (1H, dd, J = 15.6, 7.6 Hz, H-22), 3.52 (1H, m,
H-3), 1.01 (3H, s, H-19), 1.01 (3H, d, J = 6.4 Hz,
H-21), 0.86 (3H, d, J = 6.4 Hz, H-26), 0.85 (3H, d, J =
6.4 Hz, H-27), 0.69 (3H, s, H-18); *C-NMR (150
MHz, CDCl;) 8: 37.2 (C-1), 31.6 (C-2), 71.8 (C-3),
423 (C-4), 140.8 (C-5), 121.7 (C-6), 31.9 (C-7), 31.9
(C-8), 50.1 (C-9), 36.5 (C-10), 21.1 (C-11), 39.8
(C-12), 42.3 (C-13), 56.8 (C-14), 24.3 (C-15), 28.2
(C-16), 56.1 (C-17), 11.8 (C-18), 19.4 (C-19), 36.0
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(C-20), 18.7 (C-21), 134.7 (C-22), 130.4 (C-23), 39.2
(C-24), 29.4 (C-25), 24.3 (C-26), 24.4 (C-27). LA_L%
5 kiR E A -, WA 5 A
(22E)-H §5-5,22- " )f-3p-H%.

e 6: HEEmA (HED, mp 256~258
Co HHER-BERAIG R4 . ESI-MS m/z: 301 [M+
H]". "H-NMR (500 MHz, DMSO-dg) 6: 12.93 (1H, s,
5-OH), 10.83 (1H, s, 3-OH), 9.45 (1H, s, 7-OH), 7.54
(1H, dd, J = 8.5, 2.0 Hz, H-6'), 7.42 (1H, d, J = 2.0
Hz, H-2'), 7.07 (1H, d, J = 8.5 Hz, H-5'), 6.73 (1H, s,
H-3), 6.46 (1H, s, H-8), 6.19 (1H, s, H-6), 3.86 (3H, s,
OCH;); “C-NMR (150 MHz, DMSO-ds) 6: 163.5
(C-2), 103.7 (C-3), 181.7 (C-4), 157.4 (C-5), 98.7
(C-6), 164.2 (C-7), 93.7 (C-8), 161.4 (C-9), 103.5
(C-10), 118.8 (C-1"), 112.9 (C-2), 146.9 (C-3"), 151.1
(C-4", 112.1 (C-5"), 123.0 (C-6"), 55.8 (OMe). LA %k
5 Scont B — 2, s etk A 6 NEH R R

WEW T: BRFEEHRY . BRR-BR 2
. ESI-MS m/z: 353 [M+Na] . "H-NMR (500 MHz,
DMSO-ds) d: 12.97 (1H, s, 5-OH), 7.33 (2H, s, H-2',
6'), 7.00 (1H, s, H-3), 6.51 (1H, d, J = 2.1 Hz, H-8),
6.20 (1H, d, J = 2.1 Hz, H-6), 3.88 (3H, s, 7-OCHj),
3.88 (3H, s, 8-OCH;); "“C-NMR (150 MHz,
DMSO-ds) 0: 163.6 (C-2), 103.7 (C-3), 181.7 (C-4),
157.4 (C-5), 98.8 (C-6), 164.2 (C-7), 94.1 (C-8), 161.4
(C-9), 103.5 (C-10), 120.3 (C-1"), 104.2 (C-2', 6),
148.2 (C-3', 5"), 139.8 (C-4"), 56.5 (OMe). LA F%i#E
5wl —5", M A 1 o8 45,7- =%
35 A TR .

WEY) 8: W OIRY) . HIR-Pok il AL
. ESI-MS m/z: 353 [M+Na]". '"H-NMR (500 MHz,
DMSO-d) d: 12.82 (1H, s, 5-OH), 9.59 (2H, s, 3,
5-OH), 6.95 (2H, s, H-2', 6'), 6.67 (1H, d, J = 2.1 Hz,
H-6), 6.66 (1H, s, H-3), 6.31 (1H, d, J = 2.1 Hz, H-8),
3.86 (3H, s, 7-OCHs), 3.75 (3H, s, 4'-OCH;);
C-NMR (150 MHz, DMSO-dq) J: 163.8 (C-2), 104.5
(C-3), 181.8 (C-4), 157.4 (C-5), 92.5 (C-6), 165.2
(C-7), 98.1 (C-8), 104.7 (C-9), 161.2 (C-10), 125.6
(C-1"), 105.9 (C-2', 6), 151.2 (C-3, 5"), 139.0 (C-4"),
59.9 (4-OMe), 56.0 (7-OMe). LA F¥¥i 5 CikikiE
— gyl s e A B 8 N 5,35 - = AE-7 4
AR

WEY9: WO . HhRR- Skl 25

410, ESI-MS m/z: 323 [M+Na]". "H-NMR (600
MHz, DMSO-dq) : 7.37 (2H, d, J = 8.8 Hz, H-2', 6'),
6.95 (2H, d, J = 8.8 Hz, H-3', 5'), 6.05 (2H, m, H-6,
8), 5.35 (1H, dd, J = 12.8, 3.2 Hz, H-2), 3.85 (3H, s,
4-OCHs), 3.80 (3H, s, 7-OCH3), 3.09 (1H, dd, J =
17.2, 12.8 Hz, H-3a), 2.78 (1H, dd, J = 17.2, 3.2 Hz,
H-3b); "C-NMR (150 MHz, DMSO-dj) 6: 79.1 (C-2),
43.1 (C-3), 196.0 (C-4), 164.0 (C-5), 98.1 (C-6), 167.8
(C-7), 92.5 (C-8), 162.8 (C-9), 103.2 (C-10), 130.3
(C-1"), 128.1 (C-2', 6'), 114.3 (C-3', 5'), 160.1 (C-4"),
55.6 (4'-OMe), 55.4 (7-OMe). LA F3d 5 SClkRiE
— g, W A 9 O SR KE-7, 4 T HURSE
e

WEY 10: RIEERRY . SHR-Bh R 2
414, ESI-MS m/z: 353 [M+Na]". "H-NMR (600
MHz, CDCls) 6: 6.97 (1H, d, J = 8.0 Hz, H-6'), 6.05
(1H, d, J= 2.5 Hz, H-8), 6.88 (1H, dd, J= 8.0, 1.8 Hz,
H-5"), 6.99 (1H, s, H-2'), 6.04 (1H, s, H-6), 5.37 (1H,
dd, J = 13.0, 3.5 Hz, H-2), 2.82 (1H, dd, J = 17.0, 3.5
Hz, H-3a), 3.72 (3H, s, 4'-OCH;), 3.80 (3H, s,
3-OCHs), 3.82 (3H, s, 7-OCH3), 3.12 (1H, dd, J =
17.0, 12.5 Hz, H-3b); "*C-NMR (150 MHz, CDCl;) &
79.1 (C-2), 43.3 (C-3), 196.0 (C-4), 164.0 (C-5), 95.1
(C-6), 167.8 (C-7), 94.4 (C-8), 162.8 (C-9), 103.2
(C-10), 130.8 (C-1'), 111.1 (C-2), 149.3 (C-3"), 149.5
(C-4"), 109.4 (C-5), 118.7 (C-6'), 56.0 (3', 4-OMe),
55.8 (7-OMe). Lk b%dfE 5 3cikdhon — ™", W%
YENAW 10 N 5- 52563 4 7-= A I A

& 11: TERRE S (B, mp 81~83
“C. 10% H,SO,-EtOH & # £t . EI-MS m/z: 152 [M]'s
'H-NMR (600 MHz, CDCl3) 6: 9.93 (1H, s, CHO),
6.49 (1H, d, J = 2.2 Hz, H-2), 6.58 (1H, dd, J = 7.7,
2.2 Hz, H-5), 7.49 (1H, dd, J = 7.7, 2.2 Hz, H-6), 3.98
(3H, s, OCH3); "*C-NMR (150 MHz, CDCl;) 6: 127.9
(C-1), 108.8 (C-2), 148.1 (C-3), 164.8 (C-4), 112.2
(C-5), 127.6 (C-6), 192.3 (CHO), 58.1 (OMe). PA %
a5 Skt FR A — g P02, s A 11 N
i

&9 12: BEEr & (&), mp 113~115 C.
EI-MS m/z: 122 [M]". =& 408k 587 BH M 18 B A5 15y
FREEMIAEAE . "TH-NMR (500 MHz, DMSO-dq) &: 7.77
(2H, d, J = 8.5 Hz), 6.93 (2H, d, J = 8.5 Hz) ¥ T
STHURA AA'BB'H A R4, [FIRF 9.86 4b 1 MR%EL
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BT F I FHRIE(S 5 . B NMR £d 5 xf
PRI IE T ISR B, Mtk 12 A
¥4 5 2K FH i

&M 13: Jatst il (), mp 159~161 C.
ESI-MS m/z: 137 [M—H] « =& AEk-25U0 4 SN
BAYE, WA ERRIERAEE. 'H-NMR (600 MHz,
CD;0D) d: 7.83 (1H, dd, J = 7.7, 1.7 Hz, H-6), 7.43
(1H, ddd, J=9.2, 7.7, 1.8 Hz, H-4), 6.89 (1H, ddd, J =
9.2, 7.7, 0.6 Hz, H-5), 6.85 (1H, dd, J = 8.1, 1.2 Hz,
H-3); "*C-NMR (150 MHz, CD;OD) §: 113.8 (C-1),
163.1 (C-2), 118.1 (C-3), 136.6 (C-4), 120.2 (C-5),
131.4 (C-6), 173.5 (C-7). FF NMR % 5K MR
SRR — 5P, WS A 13 K.

&Y 14: ORI, 10% H,SO4-EtOH
W, %A 254nm FAREBE. ESI-MS m/z: 215 [M+
Na]". 'H-NMR (600 MHz, CDCl;) 6: 7.43 (2H, d, J =
8.8 Hz), 6.84 (2H, d, J = 8.8 Hz) L 7 % HULHE
AABBH& £%:, 7.62 (1H, d, J = 16.5 Hz), 6.29
(1H, d, J = 16.5 Hz) NSRS S, Aok
B —AHEIEE S 3.80 (3H, s, OCH3) . K5 NMR
M 5 I AR 5L YRR IR 2B IR A — 352,
WS LAY 14 R RS R 4.1 .

EY15: IREEHRY) . ESI-MS m/z: 205.2
[M+Na]’, 181.1 [M—H] . =&ML,
WA I 2 L (7 E . "H-NMR (500 MHz, CDCls) &
9.81 (1H, s, CHO), 7.15 (2H, s, H-2, 6), 3.98 (6H, s,
2X OCH3). i HAZREE AR 5 4-F855-3,5- AR
F R o A I AR — B0, et ) 15 O 4-Fa k-
3,5- T F SR SR I

thEW16: Hagin (B OB, mp 169~
171 “C. ESI-MS m/z: 235 [M+Na]", 211 [M—H] .
ZEABR RN FHE. "H-NMR (500 MHz, CDCL3) §:
7.82 (2H, s, H-2, 6), 3.98 (3H, s, 4-OCH3), 3.94 (6H,
s, 3, 5-OCH;); *C-NMR (150 MHz, CDCl;) 6: 124.0
(C-1), 107.4 (C-2), 153.1 (C-3, 5), 143.2 (C-4), 107.3
(C-2, 6), 171.7 (C=0), 61.0 (4-OCH;), 56.1 (3,
5-OCH3). DA%t 5 scmriiE A — 5, %
ENEY 16 4 3,4,5-=HAREHE,

A& 17: AR, mp290~292 C. 10%
H,SO4-EtOH i fh, 484b 254 nm T HIEHE.
ESI-MS m/z: 345 [M+H]". 'HNMR (600 MHz,
DMSO-dg) d: 7.60 (1H, s, H-5"), 7.50 (1H, s, H-5),
4.04 (3H, s, 3-OCH3), 4.02 (3H, s, 3-OCH3), 3.99

(3H, s, 4-OCH;); “CNMR (600 MHz, DMSO-dg) :
111.0 (C-1), 141.0 (C-2), 139.9 (C-3), 152.5 (C-4),
111.6 (C-5), 112.3 (C-6), 157.5 (C-7), 112.3 (C-1),
141.5 (C-2'), 140.5 (C-3"), 153.7 (C-4"), 107.5 (C-5"),
114.5 (C-6'), 157.8 (C-7'), 56.8 (4-OMe), 61.2 (3'-OMe),
60.9 (3-OMe). VUil 5 cikiiE A —5™, i
YENEM 1T N 3,3 4-= F AT .
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