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Chemical constituents from seeds of Helianthus annuus

FEI Yong-he, CHEN Zhong, LI Xiao-ran, XU Qiong-ming, YANG Shi-lin

College of Pharmaceutical Science, SooChow University, Suzhou 215123, China

Abstract: Objective To investigate the chemical constituents from the seeds of Helianthus annuus. Methods The chemical
constituents were isolated by repeated silica gel chromatography, Sephadex LH-20 gel column chromatography, medium pressure
column chromatography, and semi-preparative liquid chromatography, and their structures were elucidated by chemical properties and
spectroscopic analyses. Results Sixteen compounds were identified as 3, 4-dimethoxycinnamic acid (1), 3-hydroxy-1-(4-hydroxy-3-
methoxy-phenyl)-1-propanone (2), 3-(hydroxyl-acetyl)-1H-indole (3), 6-acetyl-7-hydroxy-2, 3-dimethylchromone (4), ayapin (5),
p-hydroxybenzoic acid (6), vanillic acid (7), ferulic acid (8), trams-caffeic acid (9), courmaric acid (10), nicotinic acid (11),
indole-3-carboxaldehyde (12), indole-3-carboxylic acid (13), stigmasterol (14), B-sitosterol (15), and B-daucosterol (16). Conclusion
Compounds 1—3 are obtained from genus Helianthus L. for the first time, and compound 4 is obtained from this plant for the first time.

Key words: Helianthus annuus L.; 3, 4-dimethoxycinnamic acid; ayapin; 3-(hydroxyl-acetyl)-1H-indole; ferulic acid
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UNITY INOVA 500 FZ 3L (5 5 L HL 22 20
A]Ds e ARG (A (LC—20AT, SPD—
20A, HARRAT]D: CBhil# it (250 mmX
10 mm, 5 um, [ Kromsil 22 7] ); Sephadex LH-20
e (EE GE A7)); TOF-MS (JL[E Micromass
AFD; XTS B mllE A bt BHCEAER
J s Autopol IV RUEJeAY (EEEERAFD; b
AR el (258 B R BRA FD;
WEE ORI (HSGFoss, MG T 2R IT S5 IR
FERARGG) H D 5 S PP (O3S FRE I3 A 75 i
T

T 2011 4F 9 HR ASEIRITA, IR MR
22 E B AR AR B S e O ) H 2% Helianthus annuus
L. I+
2 RESSE

] 125007 200 kg, B, FEMEZhG, SR
2610 £ DI FFEEAR 2 Ik, RRK 48 h, &9F 2
DA, 200 Hiygt, Bt ugm s ks,
FTEE 8.6 kg HIGEEMACKZENHL 25
WU A &7 BERR Ol 1E T 2 KA,
B AL IO 2R IR A, 940 TR AE ) 2.63
kg SR 258 g BEIR LFRAY) 354 g+ 1E
TR 2.84 kgo

FAT A AR R AT s o 2, W
Tit-WE IR 2. T5 (60 © 40) FBAT, 2R R RERA A,
FHAT M BE-BS R £ (80 © 20—~40 © 60) FHIEVLM,
454y Sephadex LH-20 F:E 1% A Y-l & s A0AH €2
W, DEAIMLE 1 (12 mg) 2 (16 mg) . 4
(9mg) ~ 5 (20mg) . 6 (23 mg) . 7 (33 mg) -
8 (46 mg) . 10 (14mg) . 11 (15mg) . 12 (15
mg) .« 14 (21 mg) + 15 (163 mg) . 16 (73 mg) .

PR £ T8 A= U 28 D8 ek A (i o0 2, e
SA-HEE (80 © 20) #bAL, 4 HREMRHEMIE,
A AF-FEE (100 0 0—~60 : 40) BAEEVLME, 454
Sephadex LH-20 A3 (33 J Y- il % iy S0BUAH (2%, 43
EAREMEEY 3 (17 mg) « 9 (37 mg) « 13 (17 mg) »
3 GMmEE

&Y 1: Lo (FEE, mp 181.5~182.5
‘C, ESI-MS m/z: 209 [M+H] . 'H-NMR (500 MHz,
CD;0D) 6: 3.85 (6H, s, -OCH3), 6.30 (1H, d, J=15.0
Hz, H-8), 6.82 (1H, s, J = 10.0 Hz, H-5), 7.04 (1H, s,
H-2), 7.16 (1H, d, J = 10.0 Hz, H-6), 7.72 (1H, d, J =

15.0 Hz, H-7); "C-NMR (125 MHz, CD;0D) ¢: 125.5
(C-1), 108.4 (C-2), 148.9 (C-3), 152.7 (C-4), 113.1
(C-5), 123.3 (C-6), 170.5 (C-u), 116.0 (C-p), 148.8
(C-y), 56.9 (-OCHj3), 56.6 (-OCH3). LA % 5 SCik
B IEA -, WA 1k 3, 4- T HI I
PRI »

A 2: e A A CHEED, ESI-MS m/z: 219
[M+Na]". "H-NMR (500 MHz, CD;0D) §: 3.14 (2H,
t, J = 6.2 Hz, H-2), 3.90 (3H, s, -OCH3), 3.93 (2H, t,
J=6.2 Hz, H-3), 6.85 (1H, d, J = 8.3 Hz, H-5), 7.54
(1H, d, J = 2.0 Hz, H-2"), 7.57 (1H, dd, J = 8.3, 2.0
Hz, H-6"); “C-NMR (125 MHz, CD;OD) J: 198.3
(C-1), 40.2 (C-2), 57.5 (C-3), 129.1 (C-1"), 110.4 (C-
2'), 152.3 (C-3"), 147.7 (C-4"), 114.4 (C-5"), 123.4 (C-
6'), 54.9 ((OCHz)o DA I-%Hs 15 SCikf i 3L A —5(,
M e B 2 h 3383k 1-(4-F83E-3- FH A 3K - 1-

&4 3: ToEImRY) CREE), ESI-MS m/z: 176
[M+H]". "H-NMR (500 MHz, CD;0D) 6: 4.74 (1H,
s, H-8), 7.20 (1H, m, H-5), 7.24 (1H, m, H-6), 7.46
(1H, d, J=10.0 Hz, H-7), 8.20 (1H, s, H-2), 8.23 (1H,
d, J=10.0 Hz, H-4); "C-NMR (125 MHz, CD;0D) §:
132.7 (C-1), 113.6 (C-2), 125.6 (C-3), 111.6 (C-4),
123.1 (C-5), 122.0 (C-6), 121.4 (C-7), 136.9 (C-7a),
194.7 (C-8), 65.0 (C-9). LA 3 d 15 SCHRHRE Fa A —
HO, WA 3 A 35 LI

AW 4 LEEHRG  (ED, ESI-MS m/z:
233 [M+H]". 'H-NMR (500 MHz, CDCl;) d: 2.10
(3H, s, H-12), 2.35 (3H, s, H-11), 2.66 (3H, s, H-14),
6.64 (1H, s, H-8), 8.22 (1H, s, H-5), 13.17 (1H, s,
7-OH); "“C-NMR (125 MHz, CDCl;) 8: 145.3 (C-2),
132.2 (C-3), 181.8 (C-4), 129.0 (C-5), 116.1 (C-6),
169.7 (C-7), 99.9 (C-8), 168.0 (C-9), 116.3 (C-10),
17.3 (C-11), 20.1 (C-12), 204.0 (C-13), 26.6 (C-14).
DL K 5 ScukaiE A 800, Mty 4
N T-FrI-6- LR IE-2, 3- AR IO .

&Y 5. Jotashsh (E45), mp 199.5 C,
ESI-MS m/z: 191 [M+H]". 'H-NMR (500 MHz,
CDCls) d: 6.07 (2H, s, H-11), 6.28 (1H, d, J = 9.6 Hz,
H-3), 6.82 (1H, s, H-8), 6.83 (1H, s, H-5), 7.58 (1H, d,
J = 9.6 Hz, H-4); "C-NMR (125 MHz, CDCls) ¢:
161.3 (C-2), 113.4 (C-3), 143.5 (C-4), 105.0 (C-5),
144.9 (C-6), 151.3 (C-7), 98.4 (C-8), 151.3 (C-9),
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112.7 (C-10), 102.3 (-CHy-)o LA L0l 5 SRR e 2
A5, WY 5 LN,

& 6. HtaEHIRES & (I, mp216.2~
218.1 “C, ESI-MS m/z: 139 [M+H]". "H-NMR (500
MHz, CD;OD) d: 6.82 (2H, d, J = 8.5 Hz, H-3, 5),
7.88 (2H, d, J= 8.5 Hz, H-2, 6); *C-NMR (125 MHz,
CD;0D) 6: 123.1 (C-1), 133.3 (C-2, 6), 116.3 (C-3, 5),
163.6 (C-4), 170.3 (C-7). LA L% 5 SCkiiE S A
—5, WA 6 X FRIETE IR

&Y 7. s (FED, ESI-MS m/z: 169
[M+H]". "H-NMR (500 MHz, CD;0D) ¢: 3.87 (3H,
s, 3-OCH3), 6.83 (1H, d, J = 8.5 Hz, H-5), 7.54 (2H,
m, H-2, 6); C-NMR (125 MHz, CD;OD) : 123.5
(C-1), 116.1 (C-2), 148.9 (C-3), 152.8 (C-4), 114.0
(C-5), 125.5 (C-6), 170.0 (-COOH), 56.6 (3-OCH3)-
DA E S 5 Sk S A — 8", Mt A Y 7
hATF R

EY 8: AEEPIREE (HEE, ESI-MS m/z:
217 [M+Na]". 'H-NMR (500 MHz, CD;0D) &: 3.89
(3H, s, -OCH3), 6.31 (1H, d, J = 16.0 Hz, H-8), 6.81
(1H, d, J = 8.0 Hz, H-5), 7.05 (1H, dd, J = 8.0, 2.0 Hz,
H-6), 7.17 (1H, d, J = 2.0 Hz, H-2), 7.59 (1H, d, J =
16.0 Hz, H-7); "C-NMR (125 MHz, CD;0D) §: 127.8
(C-1), 116.5 (C-2), 150.5 (C-3), 149.3 (C-4), 116.0
(C-5), 123.9 (C-6), 146.8 (C-7), 111.7 (C-8), 171.0 (C-
9), 56.4 (-OCH3). LA - %dfs 15 ik i s A — 5,
WS e A ) 8 g P BRI

& 9: mk R (I, mp 185~187 C,
ESI-MS m/z: 181 [M+H] . 'H-NMR (500 MHz,
DMSO-dg) d: 6.17 (1H, d, J = 15.0 Hz, H-8), 6.77
(1H, d, J = 10.0 Hz, H-5), 6.97 (1H, dd, J = 10.0, 2.5
Hz, H-6), 7.04 (1H, d, J = 2.5 Hz, H-2), 7.42 (1H, d,
J=15.0 Hz, H-7); *C-NMR (125 MHz, DMSO-d;) ¢:
125.7 (C-1), 114.6 (C-2), 144.5 (C-3), 148.1 (C-4),
115.7 (C-5), 121.1 (C-6), 146.5 (C-7), 115.1 (C-8),
167.8 (-COOH). LA F¥u#s 5 ik S A —5,
B 9 I AR .

AW 10: % CRED, mp 205~206 C,
ESI-MS m/z: 163 [M—H] . 'H-NMR (500 MHz,
CD;0D) §: 6.27 (1H, d, J = 15.0 Hz, H-8), 6.80 (2H,
d,J=5.0 Hz, H-3, 5), 7.44 (2H, d, J = 5.0 Hz, H-2, 6),
7.59 (1H, d, J = 15.0 Hz, H-7); "C-NMR (125 MHz,
CD;0D) 6: 127.6 (C-1), 131.4 (C-2, 6), 117.1 (C-3, 5),

161.4 (C-4), 146.9 (C-7), 116.1 (C-8), 171.5 (C-9). LA
Rl S Sk E A S, et A 10

&Y 11: A (R, mp 234~237 C,
ESI-MS m/z: 124 [M+H]". 'H-NMR (500 MHz,
DMSO-dg) 6: 7.53 (1H, dd, J = 7.5, 5.0 Hz, H-5), 8.25
(1H, dd, J = 7.5, 3.0 Hz, H-4), 8.76 (1H, dd, J = 5.0,
3.0 Hz, H-6), 9.06 (1H, d, J = 2.0 Hz, H-2), 13.45 (1H,
s, -COOH); "C-NMR (125 MHz, DMSO-dq) 6: 153.3
(C-2), 126.6 (C-3), 137.1 (C-4), 123.9 (C-5), 150.3
(C-6), 166.4 (-COOH). LA F%idli 5 SRR HE A —
#, WS EA A 11 IR .

EW 12: AL (REE, ESI-MS m/z: 146
[M-+H]". "H-NMR (500 MHz, CD;OD) : 7.25 (2H,
m, H-6, 7), 7.45 (1H, dd, J = 7.0, 2.0 Hz, H-8), 8.08
(1H, s, H-2), 8.14 (1H, dd, J = 7.5, 1.5 Hz, H-5), 9.86
(1H, s, -CHO); "“C-NMR (125 MHz, CD;0D) &:
140.0 (C-2), 120.4 (C-3), 123.9 (C-4), 122.7 (C-5),
125.3 (C-6), 113.4 (C-7), 126.0 (C-8), 139.2 (C-9),
187.7 (3-CHO). LA -¥¥i 15 Sk i LA 55,
WK SEAL S 12 Dy 3Nk T

&P 13: Wt infE (HEE, mp226~228
‘C, ESI-MS m/z: 162 [M+H]". 'H-NMR (500 MHz,
CD;0D) ¢: 7.19 (2H, m, H-5, 6), 7.43 (1H, d, J = 8.7
Hz, H-7), 7.97 (1H, s, H-2), 8.09 (1H, d, J = 8.7 Hz,
H-4); “C-NMR (125 MHz, CD;0D) 6: 132.2 (C-2),
107.4 (C-3), 120.7 (C-4), 122.3 (C-5), 121.1 (C-6),
111.6 (C-7), 136.9 (C-8), 1263 (C-9), 168.0
(-COOH). L F¥¥ b5 ek 2 A — 5™, %
SEAY 13 Ny 3-W|E R .

AW 14: TTEEHIRG & ChEE-IaED, £
TLC HEZFAR NI, 508X RE 5
4—3%, C-NMR (125 MHz, CDCL) &: 37.3 (C-1),
31.7 (C-2), 71.8 (C-3), 42.2 (C-4), 140.8 (C-5), 121.7
(C-6), 31.9 (C-7), 32.0 (C-8), 50.2 (C-9), 36.5 (C-10),
21.1 (C-11), 39.7 (C-12), 42.3 (C-13), 56.9 (C-14),
24.4 (C-15), 28.9 (C-16), 55.9 (C-17), 12.1 (C-18),
19.4 (C-19), 40.5 (C-20), 21.1 (C-21), 138.3 (C-22),
129.3 (C-23), 51.3 (C-24), 31.9 (C-25), 19.0 (C-26),
21.2 (C-27), 25.4 (C-28), 12.3 (C-29). LA - %¥i 53¢
BRI TEIEA 51, W et A 14 0 R

W& 15: AR (D7), mp 138~140 C.
TLC I 10%RR- LBEE WS R 40 (0, Liebermann-
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Burchard Jz vV 2 HE, Molish o)V 2 A, 76 mak
W OENR E Y B-25 S o I, L RE LA
BEATAEIVIE . BEEEE 15 K B-2F S E

AW 16: KR (A7), mp 296~298 C,

Libermann-Burchard & 5 {1 . Molish Sz 3 BH % o
5 B-#HE MO IR, REMEAHIR], JRAHE A
AT, M E a6 2k B-iHE M.
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