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Studies on chemical constituents of flavonoids and glycosides in Ranunculus ternatus
XIONG Ying', DENG Ke-zhong?, GUO Yuan-qiang®, GAO Wen-yuan'

(1. School of Pharmaceutical Science and Technology, Tianjin University, Tianjin 300072, China; 2. Jiangxi University

of Traditional Chinese Medicine, Nanchang 330006, China; 3. Nankai University, Tianjin 300071, China)

Abstract: Objective

To study the chemical constituents of Ranunculus ternatus. Methods The

constituents were isolated and purified by column chromatographic methods. Their structures were

elucidated by physicochemical properties and spectral analyses. Results

Nine compounds were obtained

and identified as robustaflavone-4'-methyl ether ( I ), kayaflavone ( I ), podocarpusflavone A (I ),

bilobetin (N ), isoginkgetin (V ), amentoflavone (W), 4-oxo-5-(O-B-D-glucopyranosyl)-pentanoic acid-

1-O-butyl ester (M), 4-ox0-5-(O-B-D-glucopyranosyl)-pentansaeure-methyl ester (Vl), benzyl alcohol O-

B-D-glucopyranoside (X ). Conclusion Compounds I — VI are obtained from the plants of Ranunculus

Linn. for the first time, compound VH is a new natural product and compound K is obtained from this

plant for the first time.
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B, FTRARRB RS, BIEWAERE
EZRPHMERAFR BXRXKERBXTHELE
3} Ranunculus ternatus Thunb. BT H$,

2 BE#MSH

TR 20 kg, BIF FHISUZHEM65% 2,
BARMARRRR I K. AHER BEKESESS
6.5 ke B H0E B MK, 53 51 LKA sk
(60~90 C) .MM B IF T BB, ¥ & X BUK 5]
WBENFHNEBBDEMMER 250, HRLEER
200 g, ETHER W1 800 g. EMZ MR EREB A
MEREURRBREERESEBBLEY 1 (10
mg). I (30 mg), X (20 mg), NV (18 mg)., V (25
mg). VI (100 mg). IET ¥R W4 (800 g) K & %
Ja BB, K W2 K AL R B AR R A R B, 2 B A
30%.50%.70% ZBEYE L, K oh 3046 Z BE SR IR 3R 4>
BLEREMEERERE 25, % % HPLC 4ifid
46449 VI (200 mg) . VE (30 mg), K (19 mg).

3 ZHhER

EW 1 REEHK.ESI-MS m/z:551[M—
H]-. '‘H-NMR (DMSO-d;)é:6.19(1H,d,J=2.0
Hz,H-6),6.49(1H,d,J=2. 0 Hz,H-8),6.63(1H,
s,H-8"),6.81(1H,s,H-3),6. 86(1H,s,H-3"),6. 93
(2H,d,J=9. 0 Hz,H-3",5"),7.23(1H,d,J=9.0
Hz, H-5'), 7.82 (1H,d, J= 2.5 Hz, H-2'), 7. 95
(2H,d,J=9.0 Hz,H-2",6"),8.07 (1H,dd, J=
2.5,9.0 Hz,H-6'),3. 79(3H,s,0CH;),12.9,13. 2
(% 1H,s,5",5,5-0H),10. 4(1H,s,4"-OH), 10. 8
(2H,s, 7, 7"-OH), “C-NMR (DMSO-d,)3: 56.5
(OCH,),94. 1(C-8"),94. 8(C-8),99. 6(C-6),103. 6
(C-3),104. 2(C-3"),104. 2(C-10"), 104. 5(C-10),
109. 3(C-6"),112. 4(C-5'),116. 7(C-3",5"),121. 9
(C-1"),123.1(C-3'),123.3(C-1"),128.6(C-6'),
129. 2(C-2",6"),131.0(C-2'),157.1(C-9",158. 1
(C-9), 159. 6 (C-4"), 161. 4 (C-5), 161. 9 (C-5"),
162.1(C-7"),162.6(C-4'),164.1(C-7),164. 4 (C-
2),164.9(C-2",182.4(C-4),182.6(C-4". L3R
NMR $# 5XRBEC—H . BIEXLEDH P
WL a4 - PR,

e 1 BRECKRK.ESI-MS m/z.579(M—
H]-. 'H-NMR (DMSO-d)é:6.17(1H,d,J=2.0
Hz,H-6),6.46(1H,d,J=2.0 Hz,H-8),6.65(1H,
s, H-6"),6.90(1H,s, H-3"), 6. 91 (2H,d,J=19.0
Hz,H-3",5"),6.92(1H,s,H-3),7.33(1H,d,J=
9.0 Hz,H-5'),7.59(2H,d,J=9. 0 Hz,H-2",6"),

8.05(1H,d,J=2.5 Hz,H-2'),8.16 (1H,dd,J=
2.5,9.0 Hz,H-6'),3. 76 (3H,s,0CH,), 3. 80(3H,
s,OCH,),3. 82(3H,s,0CH;),12. 9,13. 2(% 1H,s,
5",5-OH),10. 8(1H,s,7-OH), *C-NMR (DMSO-
dg) 8: 55.5 (OCH;), 55. 9 (OCH;), 56. 5 (OCH; ),
94. 8(C-8),96. 3(C-6"),99.7(C-6),103.9(C-3"),
104. 5(C-10"),104. 5(C-3),104. 8(C-10),105. 3(C-
8"),112.5(C-5'),115. 2(C-3",5%),121. 9(C-3'),
123.3(C-1'),123. 4(C-1"),128. 6(C-2",6"),129. 0
(C-6'),131.5(C-2'), 154.1 (C-9"), 158.1 (C-9),
161.0(C-4'),162. 1(C-5"),161. 2(C-5),163. 0(C-
4"),163. 3(C-7"),163. 9(C-2),164. 2(C-2"),164. 9
(C-7),182.5(C-4),182. 8(C-4"), HMBC & 3 4
OCH; EHE A B 4 4" 7" BH K, 2' (& 1 8"
PERk & 6 fLBkAE 3%, 580 OCH, HE7E 4' .47 . 7", )X
BEMFHoES S 8" MEE—E. FRNMR ¥
FBEXRMBEY B WIEZLE YA ENAS.

&Y I R EEKK.ESI-MS m/z:551{M —
H]~. 'H-NMR (DMSO-d,) é: 6. 07 (1H, s, H-6"),
6.14(1H,d,J=2. 0 Hz,H-6),6. 20(1H,d,J=2.0
Hz,H-8),6.70(2H,d,J=8.5 Hz,H-3",5"),6. 74
(1H,s,H-3),6.78 (1H,s,H-3",6.92(1H,d,J=
9.0 Hz,H-5'),7.75(2H,d,J=8.5 Hz,H-2",6"),
7.88(1H,dd,J=2.5,9.0 Hz,H-6'),8. 22(1H,d,
J=2.5 Hz,H-2"),3.60(3H,s,0CH,),13.0,13. 1
(% 1H,s,5",5-OH), “C-NMR (DMSO-d;)8:55. 2
(OCH;), 93.9 (C-8), 98.6 (C-6"), 101.3 (C-6),
102. 3(C-3),103. 0(C-3",103. 0(C-10),103. 5(C-
10"),103. 9(C-8",114. 1(C-3",5"),118. 4(C-5'),
118.9(C-1"),122. 9(C-3'),123. 3(C-1'),126. 6(C-
6'),126.9(C-2",6"),131.4(C-2'), 154. 7(C-9),
157.3(C-9"),160. 5(C-4"),161.4(C-5),161. 7(C-
5"),162. 3(C-4'),163. 7(C-7"),163. 9(C-7),164. 5
(C-2"),164.5(C-2), 181.5(C-4), 181. 6 (C-4"),
HMBC #&1 OCH,; L B8 M 4" pigk A%, 2 (I &/
8"RIBRk K 6' i BR A%, 6 81 OCH, 7 4741 , UK KB
HPERsy A3 S EE—E, ERBES XK
HY—H L BENTHURNEMA,

EYN . %hECHE,ESI-MS m/z.551[M—
H]~. 'H-NMR (DMSO-d;)é:6.11(1H,d,J=2.0
Hz, H-6),6.27(1H,s,H-6",6.39(1H,d,J=2.0
Hz,H-8),6.70(2H,d,J=9. 0 Hz,H-3",5"), 6. 69
(1H,s,H-3"),6.81(1H,s,H-3),7. 28 (1H,d,J=
9.0 Hz,H-5'),7.47(2H,d,J=9.0 Hz,H-2",6"),
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7.99(1H,d,J=2.5 Hz,H-2'), 8. 08 (1H,dd, J=
2.5,9.0 Hz,H-6'),3. 75(3H,s,0CH;),12.9,13.1
(% 1H,s,5,5-OH), *C-NMR (DMSO-d,)é:56. 4
(OCH,) ,94. 9(C-8),99. 9(C-6"),99. 9(C-6),102. 9
(C-8",103. 2(C-3"),103.9(C-3),104.1(C-10"),
104. 5(C-10),112. 2(C-5'),116. 5(C-3",5"),121. 9
(C-3'),121.9(C-1"),123.2(C-1'), 128. 4 (C-2"),
128. 6(C-2",6"),131. 7(C-6'),155. 1 (C-9",158. 2
(C-9),161.1(C-4"), 161.3(C-5", 161. 9 (C-7"),
162.1(C-4'),162.1(C-5),163.7(C-7),163. 9 (C-
2"),166. 4(C-2),182. 2(C-4"),182. 3(C-4), HMBC
#HOCH; LA E M4 Pk, 2 M a M8 "Mk &
6' Pk, ULHA OCH, &7 4 fir , WA MK & 42
it 3 S EE—B, LREBE X MMES—
B AEHEBRRENEN.

EYV . RECHK.ESI-MS m/z.565[M—
H]~, 'H-NMR (DMSO-d,)é:6.18(1H,d,J=2.0
Hz, H-6), 6. 40(1H,s,H-6"), 6. 46 (1H,d,J=2.0
Hz,H-8),6.88(2H,d,J=8. 0 Hz,H-3",5"),6. 90
(1H,s,H-3"),6.92(1H,s,H-3),7. 33(1H,d,J=
8.5 Hz,H-5'),7.58(2H,d,J=8.0 Hz,H-2",6"),
8.02(1H,d,J=2.5 Hz,H-2'),8.16 (1H,dd,J=
2.5,8.5 Hz,H-6'),3. 73(3H,s,0CH,), 3. 77(3H,
s,OCH;), 12.9,13.0(% 1H,s, 5, 5-OH), 10.8
(2H,s, 7, 7"-OH), “C-NMR (DMSO-d,) é: 56. 2
(OCH3;), 56. 6 (OCH,), 94. 8 (C-8), 99. 3 (C-6"),
99. 6 (C-6), 103. 3(C-8"),104. 3(C-3"),104. 4 (C-
3), 104.4 (C-10"), 104.6 (C-10), 112.4 (C-5'),
115. 2(C-3",5"),122. 3(C-3'),122. 3(C-1"),123. 2
(C-1'),128.5(C-2'),128.9(C-2", 6"),131. 6 (C-
6'),155.0(C-9"),158.1(C-9),161.1(C-4'),161. 3
(C-5"),162.1(C-4"), 162.5(C-5), 162. 9 (C-7",
163.8(C-7),164.0(C-2),164.9(C-2"),182.5(C-
4"),182.8(C-4), k3 NMR i 5 xR EI—
BREZULEYARBERNHANE.

HEYVN . RECREK, HEFHRE. ESI-MS
m/z:537[IM—H]~, 'H-NMR (DMSO-d,)d: 6. 18
(1H,d,J=2.0 Hz,H-6), 6. 40(1H,s,H-6", 6. 46
(1H,d,J=2.0 Hz,H-8),6.71(2H,d,J=9 Hz,H-
3”,5"),6.78(1H,s,H-3"),6. 82(1H,s,H-3),7. 14
(1H,d,J=9.0 Hz,H-5'),7.56(2H,d,J=9. 0 Hz,
H-2",6"),7.98(1H,dd, J= 2.5, 9.0 Hz,H-6'),
8.00(1H,d,J=2.5 Hz,H-2'),13.1,13. 2(%&1H,s,
5, 5OH), 10.8, 10.3 (% 1H, s, 7, 7-OH),

BC-NMR (DMSO-d,) & 94. 7 (C-8), 99. 3 (C-6"),
99.5(C-6),103. 3(C-3"),103. 7 (C-10), 104. 3 (C-
3),104. 4(C-10"), 104. 6 (C-8"),116. 5(C-3",5"),
116. 8(C-5'),120. 7(C-3'),121. 7(C-1'),122. 1(C-
1),128.5(C-6'),128.9(C-2",6"),132.1(C-2),
155. 2(C-9"),158.1(C-9),160. 2 (C-4'),161. 2(C-
5"),161. 7(C-5),162. 1(C-4"),162. 5(C-7"),164. 4
(C-7),164.5 (C-2"), 164.8 (C-2), 182.4 (C-4),
182.8(C-4") . F ANMR ¥ 5 Ui R B — 3, %
EZLEY AL M,

&P . EEBRY . 'H-NMR(D,0)8:0. 95
(3H,t,J=7.5 Hz,H-9),1. 39(2H,m,J=7. 5 Hz,
H-8),1.61(2H,m,J=7.5 Hz,H-7),2.59(2H, t,
J=6.5 Hz,H-2), 2.86 (2H, t, J= 6. 5 Hz, H-3),
4.08(2H,t,J=17.5 Hz,H-6),4. 31 (1H,d,J=7.5
Hz,Glu-H-1),4. 34,4. 50(2H,d,J=17 Hz,H-5).
& NMR ¥4 5 Xt B — B BWiE XL & 9
K 4-BR-5-(O-B-D-HHREE)-RR-ETHEE.

AP EEERY. 'H-NMR(D,0)8:2. 55
(2H,t,J=6.5 Hz,H-2),2. 74 (2H,t,J=6.5 Hz,
H-3),3.57(3H,s,H-6),4.35(1H,d,J="7.5 Hz,
Glu-H-1),4.43,4.54 (2H,d, J=17.5 Hz, H-5),
13C-NMR (D,0)48:27. 3(C-2),33. 4(C-3),52. 4(C-
6), 60. 7 (Glu-C-6), 69. 6 (Glu-C-4), 73.1 (C-5),
73. 5 (Glu-C-2), 75. 6 (Glu-C-3), 76. 1 (Glu-C-5),
102. 2 (Glu-C-1),175. 9(C-1), 208. 9 (C-4), L3R
NMR BEEHAYNHEHE LT -HETENF
B MET-TREENFES BRHEEELEDH
4-ER-5-(O-B-D- M H ¥E - IR M i . SCAR B
ZHEYYEIHESRHERE EBRAPR
RARE, AFRIRR=Y .

AP X . XA E(F D, '"H-NMR(D;0)d:
7.17~17.35(5H,m), 4. 80, 4. 61 (2H,d, J=11.5
Hz),4.38(1H,d,J=8.0 Hz,Glu-H-1), “C-NMR
(D;0)&:136.8(C-1),129.7(C-3,5),128.9(C-2,
6),128.6(C-4),69.6(C-7),101. 4(Glu-C-1),76.1
(Glu-C-5), 75. 9 (Glu-C-3), 73. 3 (Glu-C-2), 71. 6
(Glu-C-4),61. 0(Glu-C-6) . A F ¥ 4B 5 xR H™
WEPBO-BD-HEWE—H.
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Investigation on flavonoids from fruits of Illicium oligandrum
TANG Wen-zhao''?, SU Dong-min"®, YU Shi-shan!, LIU Jing', QU Jing', LIU Yun-bao!
(1. Key Laboratory of Bioactive Substances and Resources Utilization of Chinese Herbal Medicine, Ministry of Education
and Institute of Materia Medica, Chinese Academy of Medical Sciences & Peking Union Medical College,
Beijing 100050, China; 2. Institute of Materia Medica, Shandong Academy of Medical Sciences,
Jinan 250062, China; 3. Qinghai Provincial Institute for Drug Control, Xining 810000, China)

Abstract; Objective To isolate and identify the flavonoids from the fruits of Illicium oligandrum.
Methods The flavonoids were isolated by silica-gel, Sephadex LH-20, and ODS column chromato-
graphies. Their structures were elucidated by 'H-NMR, “C-NMR, and ESI-MS. Results Eleven
flavonoids were isolated and identified as kaempferol ( I ), quercetin ( I ), quercetin-3-O-B-D-
galactopyranoside ( X ), isorhamnetin-3-O--D-glucopyranoside ( N ), quercetin-3-O-a-L-arabinopy-
ranoside (V ), quercetin-3-O-a-L-rhamnopyranoside (V1 ), dihydroquercetin-3-O-a-L-rhamnopyranoside
(VI), dihydrokaempferol-3-O-a-L-rhamnopyranoside ( VI ), quercetin-3-O-B-D-( 6"-O-a-L-rhamnopy-
ranosyl) glucopyranoside (K ), kaempferol-3-O-B-D-(6"-O-a-L-rhamnopyranosyl) glucopyranoside (X),
isorhamnetin-3-O-B-D-( 6"-O-a-L-rhamnopyranosyl ) glucopyranoside ( X1 ) . Conclusion All these
compounds are firstly obtained from the plants of fruits of I. oligandrum and compounds N, V, VI, VI,
and X are isolated from the plants of Illicium L. for the first time.

Key words: Illicium oligandrum Merr. et Chun; fruits; flavonoids
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