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Study on flavanoids of Rhaponticum uniflorum
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Abstract: Ten compounds were isolated from the flavanoids of Rhaponticum uniflorum by macroporous resin and prepara-
tion HPLC. Their structures were identified by physicochemical properties, spectroscopic analysis and comparison with
the data of literatures. These 10 compounds were 5,7 ,3'-trihydroxy -6 ,4’-dimethoxy flavone (1) ,5,7,3'-trihydroxy-4'-
methoxy flavone (2) ,pelargidenon (3) ,luteolin (4) ,quercetin(5) ,luteolin-7-0-a-D-glucopyranoside (6 ) , quercetin-3-
0-a-D-rhamnoside (7) ,apigenin-7-0-a-D-glucopyranoside(8) ,Rutin (9) ,apigenin -7-0-a-D-glucuronid (10). In ad-

dition to compoundS , the rest were isolated from this plant for the first time.
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I e 1.4 kg, H180% £ BE31.5 L [l f i =
UC, B3 e, A T F BRI, Il 1T e £ 1, 75 S 4
Y29 163.5 g, SRIUCH /KGR &, 1P RS, 7
BIHATE S0  CTR CBRFNE T RE2EI, ZRC
BEAHGR 7> 26 ¢, MK EE i, % 8 1000 mL 75 4
W, PR B ZI IR AT, BS EAERE iR, # Ak
HUUFH Doy PR 200 g, 2, IR FERR SR IR, I
B, A2 mL/min B3 AT IR ML, e FOK B8 2370
WA 8. molish 52 i, KK FH 20% .40% .60% .80%
LR WA 2000 mL e, VEWEHB R = A i A-D,
P MR T, 2 BIAF RN Y A R 3.50 g R f B
H7.82 g Jify C 8. 88 g Miifn D K 2.01 g i
{1 D500 mg, Jin{i¥% /i 50 mL 5%, 7 L 98, &
B # HPLC, HEE-/K (451 55) e, frfb &4 1
(13 mg) fe4) 2(22 mg) ML) 3(16 mg) fbfr
Y1 4(18 mg) ; ity C 200 mg, fil (43 HIHFE 20 mL %
fifp, V¥R D8, 22 SO A& HPLC, FEE-/K (391 61)
UL AL A 5 (35 mg) AIALA 1) 10 (42 mg) 5 9
iy B 500 mg, A% F B 50 mL 35 i, 3OS U8, 22
B # HPLC, I EE-K (31: 69) P, #1540 6
(21 mg) A9 7(16 mg) ML) 8(27 mg) fbfr
P19(12 mg) ;
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EWL HELH (PR, S/ TF RiEA
DG, ERR-ERY SR P, HEI A B RS A . H
NMR ( DMSO-d, ) §:7.52 (1H,dd,J = 8.4,2.4 Hz,
H-6'),6.91 (1H,d,J = 8.4 Hz,H-5"),7.49 (1H,
d,J = 2.4 Hz, H2"),6.51 (1H,s, H8),6.93
(1H,s,H-3),13.01 (1H,s,5-0H),3.89 (3H,s,-
OCH,),3.74 (3H,s,-OCH,) "> C NMR ( DMSO-d, )
8:164.5 (C-2),103.7 (C-3),180.8 (C4),152.4
(C-5),130.8 (C-6),156.2 (C-7),91.8 (C-8),
153.6 (€9),101.9 (C-10),121.3 (C-1"),112.3
(C2'),146.3 (C-3"),148.8 (C4"),115.9 (C-
5'),119.8( C6") o # LA b Hdf o 55 ek ) g
WEZAE Y R 5,7,3 - =6, 47 AR
il

EW2 WO (PR, S/ T RiEA
TG, ERR-ERY SR B, HEI A B RS A H

NMR (DMSO-d,) §:7.51 (1H,dd,J = 7.8,1.8 Hz,
H-6"),6.95 (1H,d, J = 7.8 Hz,H-5"),7.50 (1H,
d,J = 1.8 Hz,H2"),6.47 (1H,d,J = 1.8 Hz, H-
8),6.21 (1H,d,J = 1.8 Hz,H-6) ,6.87 (1H,s,H-
3),13.04 (1H,s,5-0H) ,3.86 (3H,s,-OCH,) " C
NMR ( DMSO-d, ) 8:163.6 (C-2),104.0 (C-3),
180.9 (C4),155.4 (C-5),98.8 (C-6),164.2 (C-
7),93.8 (C-8),161.6 (C9),102.8 (C-10),119.8
(C-1'),112.9 (C2"),146.5 (C-3"'),150.6 (C-
4"),111.9 (C-5"),121.5( C-6") . #wLh EEHRITS
SCHR T RE L SRR A N 5,73 - = R4 -
AL

EWI masin(HE), 2O REa
PN, ERFR - SN BE I , I N #EE S A5 4 . H
NMR (DMSO-d,) §:7.91 (2H,d,J = 7.2 Hz,H-2",
6'),6.91 (2H,d,J = 7.2 Hz,H-3",5"),6.49 (1H,
d,J = 1.2 Hz,H-8),6.18 (1H,d,J = 1.2 Hz, H-
6),6.88 (1H,s,H-3),12.95 (1H,s,5-0H), 10. 65
(2H,s,7,4’-OH) ,”C NMR(DMSO0-d,) §:157.4 (C-
2),103.7 (C-3),181.8 (C4),163.8 (C-5),98.9
(C-6),164.2 (C-7),94.0 (C-8),161.2 (C9),
102.9 (C-10),121.2 (C-1"),128.5 (C=2"),116.0
(C3"),161.3 (C4'),116.0 (C-5"),128.5( C-
6') . PELLHOHE I 5 Skt X, E A Y
HIrHE

EWa wasm(PE) , LT RER
TG, BRSO B, HEI A B RS A H
NMR (DMSO-d,) §:7.38 (1H,dd,J = 7.8,1.8 Hz,
H-6"),6.91 (1H,d, J = 7.8 Hz,H-5"),7.43 (1H,
d, J =1.8Hz,H2'),6.48 (1H,d, J = 1.8 Hz,H-
8),6.20 (1H,d,J = 1.8 Hz,H-6) ,6.63 (1H,s,H-
3),12.24 (1H,s,5-0H),10.20 (1H,s,7-OH),
9.65 (2H,s,3',4"-0H) ., #& L)L b %¥fs f 5 3ck' ™
X SOE B Y AR R R

wEWMS wasn(HE), 2T REf
BN, ERFR DR S BH I , 4 b #E S A& 4 . H
NMR (DMSO-d,) §:7.51 (1H,dd,J = 8.4,2.4 Hz,
H-6"),6.79 (1H,d,J = 8.4 Hz,H-5"),7.61 (1H,
d,J = 2.4 Hz,H2"),6.28 (1H,d,J = 2.4 Hz, H-
8),6.07 (1H,d,J = 2.4 Hz,H-6),12.29 (1H,s,5-
OH) . #f& A Rl I 5 ekt ™ %) B, 5 AL & 4
HARBRRZ
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1 .'H NMR(DMSO-d,) 8:7.47 (1H,dd,J = 8.4,
2.4 Hz,H6'),6.89 (1H,d,J = 8.4 Hz, HS5'),
7.43 (1H,d,J = 2.4 Hz,H-2"),6.75 (1H,d,J =
2.4 Hz,H-8),6.41 (1H,d,J = 2.4 Hz,H-6),6.89
(1H,s,H-3),12.98 (1H,s,5-0H) ."” C NMR ( DM-
SO-d,) §:164.1 (C-2),103.1 (C-3),182.3 (C4),
163.5 (C-5),99.4 (C-6),161.2 (C-7),94.5 (C-
8),157.6 (C9),103.5 (C-10),121.7 (C-1"),
111.7 (C-2"),145.7 (C-3"),150.4 (C4"),116.1
(C-5"),117.6 ( C-6"), Hifytk(E5 8: 98.1 (C-
17),72.0 (C-2"),73.7 (C-3"),70.4 (C4"),71.9
(C-5") J¢ 60.9 (C-6"), #2720 2 % 4 B, OF H.
7E'H NMR %45 T 563l F15 %5 8 5. 21 (1H,
d,J = 3.6 Hz) , /"N o« BEFEE, 7F NOESY j&
PR TES§5.21 (1H,d,J = 4.2 Hz) 556.41
(1H,d,J] = 2.4 Hz,H6)F16.75 (1H,d,J = 2.4
Hz,H-8) #HOC, UL W] i A M G e R R R 2 1 7
(%o KRR RS HEA T 10 8 I 5 Sk X B 2 —
M E AR EF R T-0-0-D-HHHEH
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1 ,'H NMR(DMSO-d,) 6:7.28 (1H,dd,J = 8.4,
1.8 Hz, H6') ,6.99 (1H,d,J = 8.4 Hz, H-5"),
7.33 (1H,d,J = 2.4 Hz,H-2"),6.41 (1H,d,J =
1.8 Hz, H8),6.22 (1H,d,J = 1.8 Hz, H6),
12.70 (1H,s,5-OH) ,”C NMR (DMSO-d,) §:157. 4
(C2),134.3 (C-3),177.8 (C4),161.4 (C-5),
98.9 (C-6),164.5 (C-7),93.8 (C-8),156.6 (C-
9),104.2 (C-10),120.8 (C-1"),115.8 (C2"),
145.3 (C-3"),148.6 (C4'),115.6 (C-5"),121.2 (
C-6") . BEMBR(=S 5. 101.9 (C-1"),70.7 (C2"),
70.5 (C-3"),71.3 (C4"),70.1 (C-5") % 17.6 (C-
6") AR /NIZ A I I SR ZEHE , OF HLAF'H NMR 3%
W TR T(EE 55.28 (1H,d,J = 2.4 Hz),
WIRA o BEI§E, 78 HMBC 3 hi 2 155 6
5.28 (1H,d,J = 2.4 Hz) 58 134.3 (C-3) #H%, L
IR BRI 4 e e R 1 3 . IRYE LG
FEHEET AR 73 BT 2 58 S Ak Bz 32 -3-0-0c- LNt g B2 A4
1o

wEWS WOKAR(HE) , EhER-BE K I R
FEAE, Molish Jsz i A FHAE , $2 7R %4k & 9 - — B il
1 .'H NMR ( DMSO-d,) 6:7.94 (2H,d,J = 7.8

Hz,H2',6'),6.93 (2H,d, J = 7.8 Hz,H-3",5"),
6.85 (1H,d,J = 1.2 Hz,H-8),6.46 (1H,d,J =
1.2 Hz,H-6),6.85 (1H,s,H-3),12.65 (1H,s,5-
OH),10.48 (1H,s,4’-OH),5.30 (1H,d,J = 3.6
Hz, 35 7155 ) . C NMR (DMSO-d,) §:161.4
(C-2),103.2 (C-3),182.1 (C4),161.3 (C-5),
99.3 (C-6),162.5 (C-7),94.7 (C-8),157.0 (C-
9),105.6 (C-10),126.1 (C-1"),128.7 (C=2"),
116.1 (C-3"),164.1 (C4"),116.1 (C-5"),128.7 (
C-6") ., BFRIIRIES 5. 99.1 (C-1"),75.5 (C-2"),
75.2 (C-3"),75.1 (C4"),72.1 (C-5"),169.2 (C-
6"),52.1 (-CH;), 7F HMBC 1,5 3.71 (3H,s)
5169 (C-6") A0, #7200 & i A pH e 1R HH g , 0T
H7E'"H NMR 3§ d 45 i T o 56 F 155 8 5.30
(1H,d,J = 3.6 Hz) , /"N o HEFFH, 7 HMBC
eI {55 6 5.30 (1H,d,J = 3.6 Hz) &5
8162.5 (C-7) Al , 15 W1 7 2 4 12 2 W TG i 45 7 '
KRN T AL, WRISZAE VR 738 %8 T
K FR-T-0--D-FEHEE IR TR

wEWY EONR(HE) , RER-BE K N R
FHPE, Molish Sz 1 Sk BH M, $2 75 1% 46 & W o — ¥5 i
1 .'H NMR ( DMSO-d, ) 6:12.65 (1H,s,5-OH),
10.27 (1H,s,7-OH) ,5.37 (1H, brs %50 1 3 5%
4),5.15 (1H,brs FZSMERIHILEA) ,6.20 (1H,s,
H-6),6.41 (1H,s,H-8),6.88 (1H, brs,H-5"),7.54
(2H,brs,H-6",2") ., C NMR(300MHz DMSO-d, ) §:
157.7 (C-2),134.1 (C-3),177.5 (C4),161.3 (C-
5),99.1 (C-6),161.8 (C-7),94.2 (C-8),156.7
(C-9),104.7 (C-10),121.6 (C-1"),115.8 (C-2"),
145.8 (C-3"),149.4 (C4'),116.5 (C-5"),121.1
(C6") o VL%t 53k il — 3, 55725 T 0
RS TLC 2251, R, AEHH [R), SR a2 iz Ak & 9 ok
T,

LEWI0 BB AR (B , EhmR-8E M4 R
S FHYE  Molish Jz v Sk BHM: , 3278 %40 & 90— H&
1F.'H NMR ( DMSO-d, ) §:7.93 (2H,d,J = 7.8
Hz,H2',6"),6.91 (2H,d,J = 7.8 Hz,H-3",5"),
6.85 (1H,d, J = 1.2 Hz,H-8) ,6.45 (1H,d,J =
1.2 Hz,H-6),6.83 (1H,s,H-3),12.60 (1H,s,5-
OH),10.41 (1H,s,4’-OH),5.27 (1H,d,J = 3.6
Hz, 35 {55 ) . C NMR (DMSO-d,) §:161.2
(C-2),103.3 (C-3),181.8 (C4),161.1 (C-5),
99.3 (C-6),162.3 (C-7),94.5 (C-8),157.2 (C-
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9),105.3 (C-10),126.0 (C-1"),127.5 (C=2"),
116.3 (C-3"),163.9 (C4"),116.3 (C-5"),127.5 (
C-6"), BEMIBRISS 8: 99.7 (C-1"),75.1 (C2"),
74.9 (C3"),74.5 (C4"),72.0 (C-5"),171.0 (C-
6") . fLAW 10 (9'H NMR A1° C NMR 514k &4 8
FEAR AR SEA Y 10 s f P EE(852. 1)
(RfE5, JF HLAE'H NMR 3% b 45 ) 7 o 3 B 15
265.27 (1H,d,J = 3.6 Hz), 5B/n K o BF4E,
£ HMBC i o B2 715 %5 6 5.27 (1H,d,J =
3.6 Hz) 55 8162.3 (C-7) AHC , 150 I 7 2485 Ml 28 1 12 12
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