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Abstract

Adonis aestivalis L. is a kind of annual herb of the genus Ranunculaceae. The crude extract was ex-
tracted with organic solvent and 7 compounds were obtained from it. These compounds were iso-
lated by a combination of usage of silica gel, Sephadex LH-20 and preparative of thin layer chro-
matography (pTLC). The structures of the compounds were identified by nuclear magnetic reson-
ance spectroscopy, mass spectrometry, etc. Compounds 1, 2, 3, and 4 were all flavonoids, and
compounds 5, 6 and 7 were steroids. The compounds were tested; DPPH activity and the activity of
the flavonoid analogues were potent, which provided a scientific basis for the planting of the
summer marigold flower.
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FHIRY, FrERIRY A EMRER .. KA. SephadexLH-2080% 5% & #E AR (pTLCO)SH T A B A
BI7A BN EY), BN EEIEIREE . RiEEE S HAEYRER, R EaW1. 2. 3. 48ER
BRI A, tEW5. 6. TASKERLEY, WHIBRIKAEWRTHEERIR, H5TIEERL
AT T DPPHE MR, BERIEUAEDHPENEEE R, AENESIERREERHRE T RN
¥

XK ia
RM&RTE, S4H%E, DPPHIEE
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1. 5|18

B4 RAE[1] [2] (Adonis aestivalis L.)se—M—FALEARIEY), REE HRanunculales), EEF}
(Ranunculaceae), M4 %A6)E (Adions), EMEAHUTML, WA N—MZG BN . R8T 8
VB, FEMEHNTEHS, BRI 50 A

<t 2 A6 )& B A AE BB AAB) 2 A, 2R SRR REER S, b eER T O
BEANTE S AL V)3 S 7 R A WA, BPE/ANEL R3], TR LAY, BARK, 5o
SEER . ASCEER A T BN R E R 5 B, SRR 7 Mea, Kb RA 4 4 E
A&, 3 NESRRIAEY), FE AT B s . BN G R A8 SR BN EE T T e
2R HISRYE, R Heb S LA A Y BB AT A B , 9 BN < s AL AT A N B T R S R

2. S
2.1. SER{UEE BRI

&> B ACTRLKR B 1L R D), 2R GF254 AR rER (200~300 H), TWHET S5 FEERA
PR S O N e A AR FR VS AN T B MLTE 773 N B 28 T A 77 s #% 005 L3R 10N Bruker Avance
500 %,

2.2. SEWFE

2.2.1. HRmAE

T4 I BN 4 3278 e F A ALV A T kgt AT 3R B = Ik L BRI BUR MR I &, SR G TR B P
IR AT SR E, SRS AT e FOMH BRI e 28 RAGE T3 2, 119 SRR EAT S kA
FEJEHT, RREEARIE /N BT A BE VeI, 19 2150 BRR R . S W (I5(TLC), w20 (i (HPLC)
K, TEAHRERS . SOAHEEIR . SephadexLH-20 HEAN pTLC %573 B9 45 2 AR & W) I 2EAT S5 A AR AT -

2.2.2. FEMEMK

1, 1- K3 2- = LK (DPPH)E BR B B EAL IS TR, K FE i 5 B X IR 24 2, 6- 4T F-4-
HILREYBHT)IEATHE LR RS, SRS 100 pL A 96 FLARHF, REAFESM =ASTAT, ARSI
DPPH, MEALHCE 30 min, 7F 517 nm A0 EROGIE Asample; A8 IIN 100 L F EEETRAE 517 nm,
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35 6 FE Asample blank; 100 uL B EEH I 100 uL ¥ 57F 517 nm A€W %) Ablank; 100 uL DPPH
N 100 pL 3E770F 517 nm A2 R OEE Acontrol. I XTI G B MR, SHATANFAL E0%) H 2
TERRFEM .
HERFE% =100~ (Asample — Asample blank)* 100/( Acontrol — Ablank) (1)
3. HEMEMETERFEMER
3.1. GHEE
XA B A A ) A S E IR R (NMR)Y AT, 1SRG R4, WA 1.

29

1Ry=H,Ry=OH, R3=OH, Ry = H SR=H 7
2Ry=0OH,R;=H,R3=0OH,R4=0OH ¢ R=zz T 2 3 OMe

3R;=H, R;=H, R3= OH, R4=H wOH

4R;=OH, Ry= OH, R3 = OH, Ry = H °

Figure 1. Structures of compounds 1-7

1. k&4 1~7 Bt

&M 1. P EAEADSMO): 'H NMR (DMSO-d6, 500MHz) &: 12.97 (1H, s, OH-5), 10.04 (1H, s,
OH-7), 9.72 (1H, s, OH-3"), 9.70 (1H, s, OH-4"), 7.40-7.42 (2H, s, s, H-2', H-6"), 6.88-6.90 (1H, d, J = 7.9 Hz,
H-5", 6.66 (1H, s, H-3), 6.44 (1H, s, H-8), 6.18 (1H, s, H-6); *C NMR(DMSO-d6, 125MHz) 8: 181.65 (C, C-4),
164.14 (C, C-2), 163.89 (C, C-7), 161.49 (C, C-9), 157.29 (C, C-5), 149.69 (C, C-4"), 145.74 (C, C-3'), 121.54
(C, C-1'), 118.98 (CH, C-6"), 116.02 (CH, C-5"), 113.38 (CH, C-2'), 103.71 (C, C-10), 102.88 (CH, C-3), 98.84
(CH, C-6), 93.84 (CH, C-8). /&M 7r T A CisH10s, 7154 286, HIBEHE 15 SCHR[4] A5 2 (luteolin)
RIEE AR —B, B NKT RGN

&Y 2: HEGEEMDSMO): '"H NMR (DMSO-d6, 500MHz),5: 12.49 (1H, s, OH-5), 9.39 (1H, s,
OH-7), 9.39 (1H, s, OH-3), 9.39 (1H, s, OH-4"), 9.39 (1H, s, OH-5"), 7.68 (1H, d, J = 1.7 Hz, H-2'), 7.54 (1H, dd,
J=8.4,1.8 Hz, H-6"), 6.88 (1H, d, J = 8.4 Hz, H-3'), 6.41 (1H, d, J= 1.3 Hz, H-8), 6.19 (1H, d, J = 1.3 Hz, H-6);
C NMR(DMSO-d6, 125MHz) &: 175.83 (C, C-4), 163.91 (C, C-7), 160.72 (C, C-5), 156.14 (C, C-9), 147.70
(C, C-2), 146.80 (C, C-4'), 145.05 (CH, C-5'), 135.72 (CH, C-3), 121.97 (C, C-1", 119.97 (CH, C-2'), 115.60
(CH, C-3", 115.08 (CH, C-6"), 103.00 (C, C-10), 98.19 (CH, C-6), 93.35 (CH, C-8). b &¥17> 7N CsH,007,
IR 302, 5OCHR[41H = (Quercetin) i — 3, %5 M e R L5 .

&Y 3. HEGEIEMDSMO): 'H NMR (DMSO-d6, 500MHz) &: 12.48 (1H, s, OH-5), 10.61 (1H, s,
OH-7), 10.61 (1H, s, OH-4"), 7.92 (2H, d, J = 8.5 Hz, H-2, 6'), 6.92 (2H, d, J = 8.5 Hz, H-3", 5'), 6.77 (1H, s,
H-3), 6.44 (1H, s, H-6), 6.19 (1H, s, H-8); *C NMR (DMSO-d6, 125MHz) 181.72 (C, C-4), 164.18 (C, C-7),
163.72 (C, C-2), 161.44 (C, C-4"), 161.17 (C, C-5), 157.21 (C, C-9), 128.43 (CH,C-2',C-6"), 121.06 (C, C-1"),
115.95 (CH, C-3',C-5" , 103.76 (C, C-10), 102.82 (CH, C-3), 98.84 (CH, C-6), 93.95 (CH, C-8). tb & #1513\
9 CisHyOs, 77 F 8N 270, 5 SCHR[S I & b & 1k 1 Hois A — 50
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&Y 4: W FEGEEDSMO): '"H NMR (DMSO-d6, 500MHz) &: 12.48 (1H, s, OH-5), 8.04 2H, d, J =
8.9 Hz, H-2', 6'), 6.92 (2H, d, J = 8.9 Hz, H-3", 5"), 6.44 (1H, d, J = 1.9 Hz, H-8), 6.19 (1H, d, J = 1.9 Hz, H-6);
C NMR (DMSO0-d6, 125MHz) 175.89 (C, C-4), 163.92 (C, C-7), 160.70 (C, C-9), 159.18 (C, C-4"), 156.17 (C,
C-5), 146.80 (C, C-4'), 135.64 (CH, C-3), 129.48 (CH,C-2', C-6"), 121.66 (C, C-1'), 115.42 (CH, C-3'), 103.02
(C, C-10), 98.02 (CH, C-6), 93.46 (CH, C-8). tL&¥4r T H N CsH O, 70 TE N 286, 5 3CHR[61FTIE
AP BE A —

&Y 5. 158 (6 14(DMSO): 'H NMR (DMSO-d6, 500MHz) &: 5.28 (1H, m, H-6), 4.62 (1H, s, OH-3),
3.25-3.36 (3H, m, H-3, H-4), 2.77 (1H, d, J=2.7, H-17), 1.66-2.17, 1.00-1.42 (16H, m, H-1, 2, 7, 8,9, 11, 12, 15,
16), 1.51 (3H, s, H-21), 0.87 (3H, s, H-19); *C NMR(DMSO-d6, 125MHz)3: 175.27 (C, C-18), 140.58 (C, C-5),
119.36 (CH, C-6), 113.19 (C, C-20), 90.82 (C, C-14), 69.78 (CH, C-3), 58.22 (C, C-13), 57.48 (CH, C-17),
44.48 (CH, C-9), 42.12 (CH,, C-4), 36.92 (CH,, C-1), 36.23 (C, C-10), 34.75 (CH, C-8), 31.34 (CH,, C-2),
28.15 (CH,, C-15), 26.44 (CH,, C-7), 20.92 (CH,, C-12), 19.85 (CH,, C-11), 18.98 (CHs, C-19), 17.66 (CH,,
C-16), 15.25 (CH;, C-21). 4384 344, 3TN CoHosOur 5 SCHR[ 7] TR IE 1 & PR — 20

&Y 6: KiFEE A(DMSO): 'H NMR (DMSO-d6, 500MHz), §: 5.33 (1H, t, H-6), 5.01 (1H, s, H-1"),
4.59 (1H, d, J = 9.2 Hz, H-4'), 3.57 (1H, s, H-5"), 3.30 ( 3H, m, H-7"), 3.11 (1H, m, H-3'), 2.77 (1H, m, H-17),
2.37,2,83 (2H, m, C-4), 2.37, 1.61 (2H, s, H-2"), 1.66-2.15, 1.00-1.42 (16H, m, H-1, 2, 7, 8, 9, 11, 12, 15, 16),
1.23 (1H, s, H-6"), 1.51 (3H, s, H-21), 0.87 (3H, s, H-19); '°*C NMR(DMSO-d6, 125MHz) §:175.24 (C, C-18),
139.67 (C, C-5), 120.23 (CH, C-6), 113.19 (C, C-20), 96.87 (C, C-1"), 90.76 (C, C-14), 79.95 (CH, C-3'), 76.30
(CH, C-3), 75.10 (CH, C-4"), 71.53 (CH, C-5"), 58.21 (C, C-13), 57.48 (CH, C-17), 56.35 (CH3, C-7'), 44.41
(CH, C-9), 38.3 (CH,, C-4), 36.75 (CH,, C-1), 36.49 (CH,, C-2), 36.31 (C, C-10), 34.68 (CH, C-8), 29.3 (CH,,
C-2), 28.12 (CH,, C-15), 26.43 (CH,, C-7), 20.89 (CH,, C-12), 19.8 (CH,, C-11), 18.87 (CH;, C-19), 18.01
(CH3, C-6"), 17.63 ( CH,, C-16), 15.24 (CH;, C-21). 7 F A 488, 43T 3N CosHyOy, 5 CHR[S]FTRIE L
HPEHE— 5.

&Y 7. A0 FIRE R (CHCL): '"H NMR (DMSO-d6, 500MHz), 8: 5.33 (1H, m, H-6) , 3.48-3.54 (1H,
m, H-3), 1.00 (3H, s, H-19), 0.76-0.91 (12H, m, H-21, 26, 27, 29), 0.67 (3H, s, H-18); *C NMR(DMSO0-d6,
125MHz)3: 140.88 (C, C-5), 121.82 (C, C-6), 71.89 (C, C-3), 56.88 (CH, C-13), 56.18 (CH, C-17), 50.25 (CH,
C-9), 45.95 (CH, C-24), 42.44 (CH,, C-4), 42.40 (C, C-13), 39.90 (CH,, C-12), 37.38 (CH,, C-1), 36.62 (C,
C-11), 36.27 (CH,, C-20), 34.06 ( CH,, C-22), 32.02 (CH,, C-7), 32.02 (CH, C-8), 31.76 (CH,, C-2), 29.27 (CH,
C-25), 28.38 (CH,, C-16), 26.19 (CH,, C-18), 24.43 (CH,, C-15), 23.18 (CH,, C-28), 21.21 (CH,, C-11), 19.95
(CH3, C-26), 19.52 (CHs, C-19), 19.17 (CHs, C-27), 18.91 (CH;, C-21), 12.13 (CHs, C-29), 12.00 (CHs, C-18).
ST EN 414, 53T 30N CooHsoO, 5 SCHR[O 1% HEAZ REBHE LA A, 7T LAR 8 N B-43 S T

3.2. DPPH I S LiE M SCIE

BEARX)THEAEYN B HEERZE, WA RPEERIRE(C)E, LR TR HERNE
MR BRI PUANTE . (6B 1. 2 F1 4 B HEABERMPUENTETE, F 1Cs 47708 10 pg/mL. 8 pg/mL
Je 50 pg/mL, FHPEXTFEALAY) BHT ICso A 15 pg/mL, AL &Pt bimtisss, Wk 1.

Table 1. The DPPH active of the compounds
= 1. L&A DPPH &%

WwaE 1 2 3 4 5 6 7 BHT

1Csp (ng/mL) 10 8 - 5 - - - 15
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wY, NG RACHAT O RGBT I, R s A€ AR A R 3R AL 1 R IR AR -

B W
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