55 22 55 14 M FEXEAFFEHRE Vol. 22, No. 14
2016 47 A Chinese Journal of Experimental Traditional Medical Formulae Jul. ,2016

IR A R T FJR oA 3 5 A2 W T A 0 B

HhamE, RIPF, HlF, =%, I3, xFH, £
(RKEKRF HYMA & EFELEFR, =8 K 671000)

[WZE] BB XREF LK lodon flavida Ho T &85 1E T BE AR AL 0940 5 B> S AE W id MEEAT T . 5 i c R BRENR R
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Chemical Compounds and Their Bioactivities of Underground Part of Isodon flavida

CHEN Ying-zhi, ZHAO Ming-zao, XU Wei, LI Jin-qiang, XIAO Chao-jiang, LIU Zi-qi, JIANG Bei”®
(Institute of Materia Medica & College of Pharmacy and Chemistry, Dali University, Dali 671000, China)

[ Abstract ] Objective; To deeply study the major chemical compounds and their bioactivities of the
underground part of Isodon flavida. Method: The samples were isolated and purified by using silica gel, Sephadex
LH-20, and MCI chromatographic techniques. The structures of the monomer compositions were determined based
on modern spectrum technology and physicochemical properties. In addition, the antioxidant and antimalarial
activities of the samples were tested by using 1, 1-diphenyl-2-picrylhydrazyl radical 2, 2-diphenyl-1- (2, 4, 6-
trinitrophenyl) hydrazyl (DPPH) method and B-hematin formation inhibition method. Result: Nine compounds
were obtained from n-butanol fraction of 70% acetone extract of the underground part of I. flavida, and identified
as 2, 6-dimethoxybenzoquinone (1), methyl rosmarinate (2), 2a-hydroxyoleanolic acid (3), 1-methoxy-a-D-
glucose (4), 1-methoxy-B-D-glucose (5), sucrose (6), adenanthoside C (7), 5a, 68-dihydroxydaucosterol
(8), and (2'R) -1-O-glyceryl-6-0-a-D-galactopyran-osyl-B-D-galactopyranoside (9). Bioactive studies indicated
that compound 2 showed certain clearing effect on DPPH and inhibitory effect on B-hematin formation, with IC,,
values of (124.2 £2.7), (163.9 +7.5) mg-L™", respectively. Conclusion; All of the 9 compounds were
isolated from the plant for the first time. Compound 2 showed certain antioxidation and antimalaria effects, which

deserved further investigation. This study provided certain experimental basis for the development and utilization of
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JRIERL 2K E Lsodon FEH) 2 B 00 A7 F W 34
R A L X, 24 100 43 A, L 80% 43 T 3K
B, LURE B 1 ik e X R Hea A ot o % B R
Z ] 25, M o B TE AU R 0 AR R T
B 98 ST 5 sk o A 1970 ERE S XK
B E A B H s AL AR AR R T
KER LAY . REFRK L flavida Ky
ZAEA AR, T e PR S AR AR T R
500 ~2 600 m (1) 2 A bR T BAR SR AL
AR T R A B R B R R, B AR A B
TR B 25 3 W b R A 4 B & R TR BB AT G S
(CE Ry 1N 1R N SR f A/ P R 1T RN
TR B A 245 3 N 30 43 9 Ak 2% 40, AR S5 5 X i
T B W) I T BN AT T A B sl Ak, A 4y
BRI MM KT HERKBMAEYE M T
1Y 71 R SO (T 710 L AT = W L o (D
TEAE % % V) B AH SE LA DRt AR BT 58 3 35 43 Ak
GV UL LOE T B AL 4T 1 Bt Ak o )2 s gk i
ZL T A AR HTI
1

WHEF L L flavide b F AR ZEF 2011 4 10
3 R TR VA ER (N NG L NG o S e o L
FE LAY ARAE T KK 22 2522 52 pe 22k
BRI A FR A G5 20111023-1-A

Avances T[-AM-400 Y #% f% 3t 98 I 1% X ( TMS
W F5 , 78 [ Bruker) , Synergy HT 1 2 Iy il i b5 % ( 56
[# BioTek Instruments Inc., Winooski, VT),6 AL204
R+ KOV (B R -4 R 20 Bl AR A HE) ,
COOL SAFE 95-15 B! ¥ ¥ T M Ml ( 3£ [ Gene
Company Limited) ,MCO-18AIC #I CO, ¥ 3244 ( H A
“TEAH)

W2 O A A (A% I GF,,, (75 21 14k
TT7), ¥ N A #H R B BE I (Sephadex LH-20,
Amersham Biosciences) , MCI-gel CHP-20P ( H A~ = 32
Sy ), 1, 1T 2K BE-2-= il %L 2K JJF ( DPPH, Aldrich
Chem. Co. USA, 4/t D21,1400), 4t % C(Ve)
(AR, b0 o 2 ) dit 5 84-01-10) , &l = 4k
MELER AW R L, & Beifi R (35 [ Sigma /3],
-S43 510 o 16009-13-5,50-63-5,7365-45-9) , ML IE . ¥k
OB TR B — W L A A5 35 Sy 43 A 21,96 L

underground part;

chemical compounds; antioxidant activity;

ZH A3 35 M ( Nest Biotech)
2 RESE

B M R 0 A 2R 2R R (2089 kg) &by 1 JE
T0% 1N R ¥ = 42 B, W i R 1R BR 167 ¢, LR H
162 g ST K K £ T E T BEACHL, IE
TR ZY 54,5 g0 IE T BERRAL BT RALB IR HE €2
T EE-K 0% ~ 100% ), 5% Z1 (11.6 g), 72
(6.8 ¢),723(4.9 ¢),74(7.8 ¢),75(9.6 g),75 &
R B 38 DL =S FH be - i (200 1,10: 1,55 1,1: 1,
H ) B BE VR, 75 3 A ~ G, G B RE AT 2355
A ME-HBE (201,100 1,51, 1: 1, FE s ) 6 B2 0%
AR Gl ~ G5, Gl £ fik e A% € 3% ( = 5 W Joe-HH 1t
20: 1), 19345 4(3.7 mg) H5LEHY 5(4.6
mg) . G2 Lk AT (4% ( =& W be-H B 30: 1) , 14
FEAY 1(19.9 mg) . G3 Z kA (=& H fe-H
B 6:1) alifl, BBLEW 7(13.4 mg), EB&ER
SRR AT (03 ( =S W Be-TN R 200 1,30: 1) , 3 24 &8
{28 Sephadex LH-20 ( =54 1 Je-HIEE 1: 1) 4lifl
G 2(15.7 mg) o D B& RS RERCHE (35 (=
AMWEE-NE 30: 1) BG4 3(2.3 mg), EB&
MCI FE (3% (FFBE-K 50% ~ 100% ) 1Rk i H 6 33%
(=P he-HEE 25 1) A5 6(4.0 mg) , G4 £
G RAE 3 (=W - B 1 D) 359 8
(12.5 mg) . B Bt rk At (43 (A ik -Py /i 8: 1)
AW 9(11.9 mg),
3 LR

k&1 B g i (B ) H-NMR
(CD,0D, 400 MHz) 6: 5.92 (2H, s, H-3, 5),
3.84 (6H, s, 2, 6-OCH,); "C-NMR (CD,0D, 100
MHz) &§: 55.70 (-OCH,), 106.6 (C-3, 5), 157.2
(C-2,6), 187.3 (C-1, 4), b by 5 3k
W IA B AW HE R 2, 6- T H LA
fift (2 ,6-dimethoxybenzoquinone)

fe&¥ 2 R @R K, H-NMR (CD,COCD;,
400 MHz) §: 7.57 (1H, d, J =16.0 Hz, H-3"),
7.18 (1H, d, J=2.1 Hz, H-5"), 7.06 (1H, dd,
J=8.3,2.2 Hz, H9'), 6.87 (1H, d, J=8.2 Hz,
H-8), 6.82 (1H, d, J=2.1 Hz, H-5), 6.76 (1H,
d, J=8.1Hz, H8'), 6.63 (1H, dd,J= 8.2, 2.0
Hz, H9), 6.30 (1H, d, J=16.0 Hz, H-2"), 5.19
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(1H, d, H-2), 3.68 (3H, s,-OCH,), 3.30 (2H,
m, H-3); “C-NMR (CD,COCD,, 100 MHz) §:
170.2 (C-1), 73.2 (C-2), 37.1 (C-3), 128.1 (C-
4), 116.6 (C-5), 145.5 (C-6), 144.1 (C-7),
115.8 (C-8), 121.1 (C9), 51.5 (C-10), 166. 1
(C-1"), 114.1 (C-2"), 148.1 (C-3"), 126.7 (C-
4"y, 114.5 (C-5"), 145.0 (C-6"), 148.2 (C-1"),
115.3 (C-8'), 122.0 (C9"), Lk I U 304 5 ¢
BRI AR — 20 A A 2 B R R R
fi& ( methyl rosmarinate )

k&3 A A, TLC L4 ZFEH &R
Gl EITE 3 SRR EIEY 20- 5 HFFHUR IR
Rl S B G080 60,38 — B0, ik 3 %538 20- 12 B SR 1L
MR (2a-hydroxyoleanolic acid) .,

k&4 P JoE R K, H-NMR (CD,0D,
400 MHz) 6:4.69 (1H, d, J=3.7 Hz, H-1), 3.89
(2H, dd, J=12.0, 1.6 Hz, H-6a), 3.69 (2H, d,
J=5.5Hz, H6b), 3.63 (1H, t, J=9.6 Hz, H-
4); “"C-NMR (CD,0D, 100 MHz) §: 101.3 (C-1),
71.7 (C-2), 75.1 (C-3), 73.5 (C-4), 77.9 (C-
5),62.7 (C-6),55.5 (-OCH,) , Dk I U iE5cdm
HEH M EA - A 4 e A
Fe-o-D-#j 25 4% (1 -methoxy-a-D-glucose )

k& W s M8 J6 2 K K. H-NMR
(CD,0D, 400 MHz) §:7.76 (2H, m, H-6b), 4. 19
(1H, d, J=7.8 Hz, H-1), 3.83 (2H, dd, J =
11.6, 2.2 Hz, H-6a), 3.17 (1H, m, H4); "C-
NMR (CD,0D, 100 MHz) §; 105.4 (C-1), 71.8
(C2), 75.1 (C-3), 73.6 (C4), 78.1 (C-5),
62.7 (C-6),57.3 (-OCH,) ., UL FikiEsin S5 %
SCHR A — 3L ELS B E N - A -B-D - A b
(1-methoxy-B-D-glucose) .

fe&4 6 JG kiR f & (CH,0H) ,'H FiC-
NMR % 5 SCHk 4 5 A — 2, 8% 6 s e
¥ (sucrose)

k& 7 K5 (CH;OH ), 'H-NMR
(CD,0D, 400 MHz) §: 7.37 (1H, br s, H-14),
4.91 (1H, s, H-17b), 4.86 (2H, m, H-15), 4.66
(1H, s, H-17a), 2.43 (2H, m, H-12), 1.69 (1H,
m, H9), 1.82 (1H, m, H-11b), 1.66 (1H, m,
H-11a), 1.20 (3H, s, CH,-19), 0.66 (3H, m,
CH,-20); "C-NMR ( CD,0D, 100 MHz) §: 40.4
(C-1), 21.1 (C-2), 39.8 (C-3), 46.0 (C4),
56.9 (C-5),27.3 (C-6), 39.2 (C-7), 149.1 (C-

- 62 -

8),57.8 (C9),41.1 (C-10), 22.9 (C-11), 25.4
(C-12), 134.8 (C-13), 147.1 (C-14), 71.5 (C-
15), 177.0 (C-16), 107.7 (C-17), 29.4 (C-18),
183.6 (C-19), 13.5 (C-20). 95.5 (C-1"), 74. 1
(C-2"),178.7 (C-3"),71.2 (C4"), 78.5 (C-5"),
Db e i B 5 2 % Semk A — 3 T W
MR AT 25324 C(adenanthoside C)

k&8 HEK A, H-NMR (CD,0D, 400
MHz) 6: 6.22 (1H, m, H-3), 4.49 (1H, dd, J =
11.8, 2.3 Hz, H-6"a), 4.39 (1H, dd, J=11.8,
5.0 Hz, H-6'b), 4.20 (1H, t, J=9.0 Hz, H4'),
4.15 (1H, brs, H-6), 4.06 (1H, m, H-2"), 3.75
(1H, m, H-5'), 2.48 (1H, m, H4a), 2.48 (1H,
dd, J=13.0, 4.6 Hz, H4b), 1.00 (3H, m, H-
21),0.75 (3H, s, CH,-18), 0.86 (3H, d, J=7.1
Hz, CH,26), 0.88 (3H, d, J=7.6 Hz, CH,-27),
0.90 (3H, d, J =7.8 Hz, CH,-29); “C-NMR
(CD,0D, 100 MHz) &: 33.2 (C-1), 30.0 (C-2),
75.3 (C-3), 38.8 (C4), 75.7 (C-5), 76.5 (C-
6),35.8 (C-7), 31.4 (C-8), 46.0 (C9), 39.3
(C-10), 21.9 (C-11), 40.8 (C-12), 43.2 (C-
13), 56.7 (C-14), 24.8 (C-15), 28.8 (C-16),
56.7 (C-17), 12.3 (C-18), 17.2 (C-19), 37.7
(C-20), 19.2 (C-21), 34.4 (C-22), 26.7 (C-
23), 46.3 (C-24), 29.3 (C-25), 19.4 (C-26),
20.9 (C-27), 23.8 (C-28), 12.9 (C-29), 102.7
(C-1"),75.4 (C-2"), 78.9 (C-3"), 72.0 (C4"),
76.7 (C-5'), 63.1 (C-6"), Lk %45 Scik i
B —5 " Mo e e S 8 h Sa,68- T R S
% NF(5a, 6B8-dihydroxydaucosterol )

&9 1 JC E ARy K. H-NMR
(CDb,COCD,, 400 MHz) §: 5.51 (1H, d, J=3.7
Hz, H-1"), 4.83 (1H, d, J=7.8 Hz, H-1), 4.70
(1H, dd, J=9.0, 3.7 Hz, H-3"), 4.60 (1H, dd,
J=10.0, 3.8 Hz, H-2"), 4.54 (2H, m, H4, H-1’
a),4.47 (1H, m, H2), 4.38 (2H, m, H4", H-
2'),4.29 (1H, m, H-1'b), 4.25 (2H, m, H-5",
H-5),4.15 (1H, m, H-3), 4.11 (3H, m, H-6",
H-6, H-3"); "C-NMR (CD,COCD,, 100 MHz) §:
105.9 (C-1), 72.9 (C-2), 75.4 (C-3), 68.5 (C-
4),74.7 (C5), 72.4 (C-6), 70.3 (C-1"), 71.1
(C-2"),64.6 (C-3"),101.3 (C-1"),70.9 (C-2"),
72.7 (€3"), 71.9 (C4"), 73.2 (C-5"), 62.6 (C-
6") o Db I B 5 SCHk IR 8 A — 50 otk
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B WEN (2'R)-1-0-H il J-6-0-a-D-H 1 2
FLBEIL-B-D-ML i 2 FLBE T (2'R)-1-0-glyceryl 6-0-
a-D-galactopyranosyl-8-D-galactopyranoside ,
4 HEYEUEHR

K DPPH 3EXTIE T BB A7 K 4 A HARfL &9
AT T U A ARG SRR AR R 1,

K] B- R LT 3R JE 41 i a6, X6 1 T
AL S 6 AN AH G o BE AT TR S T I TR A
ML GER L 1,

F1 FIMELEREBFTHERBLER (x5, n=3)

Table 1  In vitro results of antioxidant and antimalaria activities

(ixs5, n=3) mg-1,"!
B BUAULIR HE 15, ﬁ%ﬂ“ﬁﬁfﬁfﬁm

Ve 12.6 _

SV T b - 34.7 +4. 4

F TR A A B 306.6 +10. 6 >1388.9

1 > 500 JoiE 1

2 124.2 22.7 163.9 7.5

6 - T i e

7 - ER

8 > 500 T T

9 T i Jo i

PR T PR 6 45 R R W], R B A 2 S R AR
SRR IE T BE AR AL A Y LA 1,2, 8 X
DPPH A5 A [A) B2 B2 136 BRAE T i BR R oA 59 2 >
IE TR AR > &0 8 > a1,

PUIE I PR 25 2R R, TR0 A 28 5 R 3 0
HLPE W IE T B AL & W0 2 XF T B e Bk i 40 %
T W2 B — 2 I IV 1, LA R 0 e & 9
2> IE TR AL A, 55 4 LA Z kAL & B xF T
B fel BR ML 1 2 AT 2 B 4 A o
5 ifig

SCHG R oy B AT B A AL P 2K 1k A IR TR R AR
S T AAL TGP, AT BE 0 iZ A W P Y 32 2 P A AL
53 5 I Z AL & W0 %) B-¥ i 4k ML 21 8 i AT B 2 1Y
MEHT, s iz & Y el e B — & I PUE T
PEVE T (HAS R .
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