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Phenolic Compounds from Wedelia trilobata (L.) Hitchc.
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Abstract: In order to understand the chemical constituents of Wedelia trilobata (L.) Hitche., nine phenolic compounds

were isolated from the ethanol extract of its whole plants. On the basis of spectral data, they were identified as

6-acetyl-7-hydroxy-2,3-dimethylchromone (1), esculetin (2), syringaldehyde (3), 5-hydroxymethyl-2-furalclehyde

(4), p-hydroxybenzoic acid (5), salicylic acid (6), trans-p-hydroxycinamic acid (7), methyl caffeate (8), rrans-

caffeic acid (9), respectively. Compounds 1-8 were isolated from this plant for the first time.
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1.1 #4484

B 92 1% WL 28 [Wedelia trilobata (L.) Hitche.] 4>
PRT 2011 4 9 2R H i BB B A2 pa AT ) el ) o
DX, ARk ER e R B A i A ) el TS s A 5 O
T WA RAETE h E R B A2 e AR e A= A LA
SRR )2 IE A RE AR (HFGFas,) A 1 2R
T 5 VLA RE I T A A BR 2N B 72 s BE S Sephadex
LH-20 & Fi B Amersham Biosciences 2\ 7 4= 7=
FE TS A R RE I N 5 W AL T A PR W]
fm(80~100 H, 200~300 H); K A2 Hrkk Ik YMC
ODS-A (50 um)A H 4 YMC 23 &) 4= 775 5 AR 3 )
h Sigma A FE e BAATTIAEIE SO A
(254 nm) 2% S £ DL S T A R - £ VA TR (10 :
90, V/V)IF i (1,

1.2 {28

H 2 il 25 ol FE bt ) R A BR 2 ]
[) HPLC - il £ Z 48, 22 454 P3000, £l #5% by
UV3000 UV-VIS, A EEH(400 mm %25 mm i.d.);
Y e 240 R B AR AR St BRAR A ] N-1000 Jieds 78 4
1. CCA-1110 1 ¥ =X ¥4 147 F1 SB-1000 HL #4 1H
Y5 K ¥ 55 'H NMR 3% Fl °C NMR ¥ % J{| Bruker
Avance 600 #1 Bruker Avance HD 500 &g L3R{%,
F LAY FH A e oAy DN BRI A 5 RIS 25 3% (ESIMIS)
K H 32 B R H AR W & 488\ MDS SCIEX API
2000LC/MS/MS 1%,

1.3 BEFHE

2 W A5 AR 1) T i 8 ke, MRS HH 95%
() L BEAE 28 TR IR B 3 W, Bk 2 d, B I FHRE U 5
23 ol R A A B B v < T TS in £ K
BRI, MR T A I Bt | TR BRI T AR, 4%
HEH 4 U Wl TR 4 5 43 A 3 A TR 43 (180 g)
LR CFERAIET 3 (140 g)o

A1 T Tk A R 43 28 1F R ik AR J2 AT(200~300
H)Y, DA A3l -7 B[S0 1~0: 1, V/VCT [6) 14 B 35t
JI, 4G A 5 32 SR TR] B 9L 4, £ 3] P~Py, 3 12
A5y FHA M- R (10 1) B S 2 /9 20 55 P,
(6.5 g), & ODS R AHAEBEAE JZHT(50 pm), LA H -

7K (70:30~100: 0YEREEBEME , K505 I 3= GURA ] )
23 83 P, ~P,4o P, (0.1 )2 Sephadex LH-20 #:)2
M1, LAEAT-H (L = 4) R0 AR 2650 1 (2.1 mg).

L TR 4 TR 76 BUES 4 46 0F A RE B R 2 A
(200~300 H), LA 5 15-H EE(50: 1~0: D)8 B Pk 5L,
Rl A I AR F A 343, 15 8] E~Ey 3t 11 4
g5e T -HEEGS0: DHEERAF RIS E, (17.6 g)
ZEMREI AR EHT(200~300 H), LLA -2 2
FiR(20: 1~2 = V)RR BEVRIBE , Kl 75 51 32 a5 AR TR 9 3t 57
133 E, -E,s 2 5 MM Ey5 (2.9 g)Z4 ODS JAH
FERCAEJZHT(50 um), DL EE-7K (402 50~100: 0) 8
VEME, A5 9 32 AR R A 3 40, A5 8 By ~Eosso
E,s, (0.06 g). E,5, (0.08 g)53 528 Sephadex LH-20
FEZHT, LA4l H e i, #5214k 549 3 (2.6 mg) . 4
(2.5 mg), FHAA5-H FEQ2S: 1)PE A5 2 i 443 E,
(26.7 @)L IEARERAEJZHT(200~300 H), LLAE5-H
FE(100: 1~10: V)8 B PEMG , 460075 - 3 s AR TR] 19 3
3,153 Ey ~Ey, 3£ 7 N4 0. Eyy (6.9 g)Z ODS
SRR AL JZ (50 pm), DL EE-7K (40: 60~100:0)
s BE R, AGr I 5 O 32 s AR R R 3 43, 75 3 By~
Es470 Esgy (0.34 204 Sephadex LH-20 £ )2 #7, LU
ol B, A3 2L A 6 (22.2 mg) . 8 (1.0 mg).
Eys (6.1 g/ ODS J A i i £ )2 H1(50 pum), LI H
FiE-7K (40 60~100 0) 4 B2 PE I, 45 I 45 I 32 s AH ]
B33, 7358 Ey s ~Es 550 Eysy (0.23 g)4 Sephadex
LH-20 ¥ 2 #r, DL gl B i vk i, 15 204k & 9 7
(21.7 mg). Esq (1.1 )% ODS [ M i I8 A 2 #r
(50 um), LA H EE-7K (30 50~100: 0)Bf JBE vk i, 4 3F
40% I E-7K P JB8 (%) A ) =8 55,370 40, P48 Sephadex
LH-20 #£ 2 #r, DL afi B B pk i, 15 204k & 9 5
(8.1 mg). FHSADs- B9 : DR EIIIA1T Es (4.3 )
22 ODS J A7 £ & A 2 Hr(50 pm), LA B EE-7K(30:
70~100: ) BEPEML , A5 I 5 JF = AR R A 43, 15
F| Bs.~ Es 50 Es; (0.29 g)Zt Sephadex LH-20 £ )24T,
DL - (L Ve, A3 2659 2 (8.3 mg)Fl1 9
(80.9 mg).

1.4 LT

6-CEEE-7T- B E-2,3-“HEAIRIR (6-Acetyl-
7-hydroxy-2,3-dimethylchromone, 1) SRR
K 4+ R K CH,0,; ESI-MS m/z: 487 [2M +
Na]’, 465 [2M + H]", 255 [M + Na]’, 233 [M + HJ’,
463 [2M — HJ, 231 [M — H]; '"H NMR (500 MHz,
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1 1B 1~9 145K

Fig. 1 Structures of compounds 1-9

CDCl,): § 13.16 (1H, s, 7-OH), 8.21 (1H, s, H-5), 6.62
(1H, s, H-8), 2.64 (3H, s, H-14), 2.33 (3H, s, H-11),
2.08 (3H, s, H-12); "C NMR (125 MHz, CDCl,): &
204.2 (C-13), 182.1 (C-4), 170.0 (C-7), 168.3 (C-9),
145.6 (C-2), 132.4 (C-3), 129.2 (C-5), 116.6 (C-10),
116.4 (C-6), 100.2 (C-8), 26.8 (C-14), 20.4 (C-12),
17.6 (C-11).  FiRSGIEEE 5 SOk 11 4l — 3.

+ it B &5 (Esculetin, 2) b R D NEL
s T8 CHO,; ESI-MS m/z: 573 [3M + KT,
557 [3M + Na]’, 395 [2M + K]', 379 [2M + Na]’, 217
[M + K], 201 [M + Na]’, 391 [2M + CI], 213 [M +
Cl], 177 [M — H]; 'H NMR (600 MHz, C;D;N): &
7.68 (1H, d, J = 9.4 Hz, H-4), 7.30 (1H, s, H-5), 7.17
(1H, s, H-8), 6.29 (1H, d, J = 9.6 Hz, H-3); "C NMR
(150 MHz, C,DN): 8 162.3 (C-2), 153.2 (C-7), 150.7
(C-9), 145.4 (C-4), 144.7 (C-6), 113.6 (C-5), 112.8
(C-10), 112.2 (C-3), 104.3 (C-8)., iR Gik%ds 5
SCHR[12]4fE —3% .

T & (Syringaldehyde, 3) e 0 [ A
A F 2N CoH 0, ESI-MS m/z: 205 [M + Na]', 181
[M —H]; '"H NMR (600 MHz, CsDsN): & 10.04 (1H, s,
1-CHO), 7.44 (2H, s, H-2, H-6), 3.82 (6H, s, 3-OCH,,
5-OCH,); "C NMR (150 MHz, C;DsN): § 191.2 (1-
CHO), 149.7 (C-3, C-5), 141.6 (C-4), 128.2 (C-1),
108.3 (C-2, C-6), 56.6 (3-OCH,, 5-OCH;)., | iR
TR S SCHR[13 1B — 2

5-# B & ¥ % (5-Hydroxymethyl-2-furalcle-
hyde, 4)  #IHLRY); 53+ CH,O,; ESI-MS
miz: 165 [M + K], 149 [M + Na]’; '"H NMR (600 MHz,

CD,0D): 8 9.54 (1H, s, 2-CHO), 7.39 (1H, d, J =
3.6 Hz, H-3), 6.59 (1H, d, J = 3. 6 Hz, H-4), 4.61 (2H,
s, 5-CH,0H); “C NMR (150 MHz, CD,0D): § 179.4
(2-CHO), 163.2 (C-5), 153.9 (C-2), 124.7 (C-3), 110.9
(C-4), 57.6 (5-CH,OH). ik 654 5 SCiik[14]
HiE—EK

STEEXHEER (p-Hydroxybenzoic acid, 5)
T ks 4738 CH,0;; ESI-MS mi/z: 453 [3M +
K], 299 [2M + Na]’, 177 [M + K], 413 [3M — HJ,
275 [2M — H], 137 [M — H]; 'H NMR (600 MHz,
CD;0D): & 7.88 (2H, d, J = 8.4 Hz, H-2, H-6), 6.82
(2H, d, J = 8.4 Hz, H-3, H-5); "C NMR (150 MHz,
CD,0D): § 170.3 (C-7), 163.4 (C-4), 133.1 (C-2, C-6),
123.0 (C-1), 116.2 (C-3, C-5), iR ik 5 3¢
HR[1414R3E —2L,

7k#5® (Salicylic acid, 6)  JC{A A 432X
j C,HO5; ESI-MS m/z: 315 [2M + K]', 299 [2M +
Na]’, 275 [2M —HJ, 137 [M —H] ; 'H NMR (500 MHz,
CD,0D): 6 7.84 (1H, dd, J = 7.9, 1.4 Hz, H-6), 7.43
(1H, t, J = 7.9 Hz, H-4), 6.90 (1H, d, J = 7.9 Hz, H-3),
6.86 (1H, t, J = 7.9 Hz, H-5); °C NMR (125 MHz,
CD,0D): § 173.8 (C-7), 163.2 (C-2), 136.5 (C-4),
131.7 (C-6), 120.1 (C-5), 118.2 (C-3), 114.4 (C-1),
AR S SRR 15 4E —E

RAXEEEKE (trans-p-Hydroxycinamic
acid, 7)  RE K AK; 47+ X CH0;; ESI-
MS m/z: 203 [M+K]', 187 [M + Na]’, 165 [M + H]',
163 [M — H]; '"H NMR (600 MHz, CD,0D): & 7.60
(1H, d, J=15.9 Hz, H-7), 7.43 (2H, d, J = 8.5 Hz, H-2,
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H-6), 6.80 (2H, d, J = 8.5 Hz, H-3, H-5), 6.28 (1H,
d, J = 15.9 Hz, H-8); "C NMR (150 MHz, CD;0D):
§ 171.1 (C-9), 161.1 (C-4), 146.6 (C-7), 131.1 (C-2,
C-6), 127.2 (C-1), 116.8 (C-3, C-5), 115.6 (C-8). I
IRTEE 5 SR 16]4E — 2L

MNHEES FREE (Methyl caffeate, 8) RO
K T2k CH 0, ESI-MS m/z: 217 [M + Na]',
229 [M + CI], 193 [M — H]; 'H NMR (600 MHz,
CD,0D): 8 7.54 (1H, d, J = 15.9 Hz, H-7), 7.03 (1H, d,
2.0 Hz, H-2), 6.94 (1H, dd, J = 8.1, 2.0 Hz, H-6), 6.78
(1H, d, J = 8.1 Hz, H-5), 6.26 (1H, d, J = 15.9 Hz, H-8),
3.76 (3H, s, COOCH,); "C NMR (150 MHz, CD;0D):
8 169.8 (C-9), 149.6 (C-4), 146.9 (C-3), 146.8 (C-7),
127.7 (C-1), 122.9 (C-6), 116.5 (C-5), 115.1 (C-2),
114.9 (C-8), 52.0 (COOCH,). & i % 5 X
HR[17 1408 —2 .

& X W HE B (trans-Caffeic acid, 9) 0,
i s 2 7 2 CHO,; ESI-MS m/z: 399 [2M +
K], 383 [2M + Na]’, 359 [2M — H], 219 [M + K],
203 [M + Na]’, 181 [M + HJ’, 179 [M — H]; '"H NMR
(600 MHz, CsD;N): 6 8.15 (1H, d, J = 15.8 Hz, H-7),
7.68 (1H, d, J = 1.6 Hz, H-2), 7.24 (2H, m, H-5, H-6),
6.85 (1H, d, J = 15.8 Hz, H-8); °C NMR (150 MHz,
CsDsN): & 169.5 (C-9), 149.9 (C-4), 147.5 (C-3),
145.0 (C-7), 127.0 (C-1), 121.6 (C-6), 116.6 (C-5),
116.5 (C-8), 115.5 (C-2), i yGiE%E 5 SCHik[18]
fid—%k.
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