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T $2 W) ) TR TR AR AL 23 88 M8 1L AL S W, 200l D s e (1), T2 66 4-06-3-00 (2) , T2 4-4%-3,6- 1 (3) ,8 (17),
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Chemical Constituents from Underground Part of Isodon flavida
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[ Abstract ] Objective; To study the major chemical constituents from the underground part of Isodon
Sflavida. Method: Compounds were isolated and purified from ethyl acetate fraction of 70% acetone extract of the
underground part of I. flavida using silica gel, sephadex LH-20, and MCI column chromatographic techniques.
Their structures were determined by comparison of physicochemical properties and analysis of spectroscopic data.
Result: Eleven compounds were obtained and identified as squalene (1), stigmast-4-en-3-one (2), stigmast-4-
ene-3, 6-dione (3), 8 (17), 13-ent-labdadien-15—16-lactone-19-oic acid (4), 1-monoolein (5), 2a-hydroxyl
ursolic acid (6 ), maslinic acid (7), 2a, 3«a, 23-trihydroxyursa-12, 20 (30) - dien-28-oic acid (8),
stigmasterol (9), 7a-hydroxy-sitosterol (10) , and B-sitosterol (11). Conclusion: All of these compounds except
for 7 were isolated from the plant for the first time. This study will be helpful for the better understand of the
chemical properties of the underground part of Isodon plants.
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b2 R B T 2 S 25 A Ak 0 © A
5B R - R A WG T O T
/B S VAR e 0 T B SUUE 81 T S v
il 7 25 S B AL 3R AR 3 0 A S B A U
FOBRRZEEY T LS5 M0 Z B K&,
ARSI XF IR W A 2R S R W AL e i R AT T
LN E R 1 e Y, 2 AABGHE BRI
TS e (1), T 4-0-3-0 (2) , B 4-
175-3,6-—F (3),8(17), 13-ent-labdadien-15 — 16-
lactone-19-oic acid (4) , 1-Ji1 2 28 H i B§ (5) , 2a-FF
RO RMR(6), IR (7),20,3a,23-= 55 5 75 -
12,20(30) - -28-1% (8) , WL (9) , Ta- T2 HH
A (10) ,B-2 S B (11) , BRALS ¥ 7 SM 0 B Ik
MAZAEY oy AR 2 .
1 #a

AM-400 #% wg 3L P8 9F 1% {Y ( Bruker, TMS 5 N
F5) ,MCI-gel CHP-20P ( H A& =32\ vl ) , 645 fif i
(300 ~400 H ) F1 = (3% (GF 254) ik g (5 &3 1%
AL T ) A R OBE BE B A Sephadex LH-20
( Amersham Biosciences, Sweden) ,10% #i B2 H B ik
Ab 3RS LB (8 DL Rz SRR

R B T 25 3 Isodon flavida i F #F 43 2011 4E
10 J] R T 2= B W VLA i1 96, ol R 327 g 25 2% 5 4k
FoEBE A 2 BT E R R e L K W AR AR
(%5 20111023-1-A) fRAF TR B2 B 22 b 4% 52
Uie= g
2 BREBS5aH

TR AT A T T 2 (2..89 kg) By 5
70% PRV 4RI, LI T W, Bk 24 b, B IF
SBOHR, D R G AR IR T 167 g, B PRk T, &
M2 R IE T EEAE I, B2 R S BRAEHUY) (40 ) i
s, DL =W be-P R & % R (100: 0 ~
0: 100 ) 6 BE P B, & AR 4 23, 36 A 13 DB (A ~
M). A Bt# Sephadex LH-20 A (431 | i i A 4 3%
(Zlifimit) 1259 1(4.4 mg) o D Bt i & ik
JEEAT 3%, 43 5 DA A b k- T L = s L =
Tt - TP = S8 PP e - S 7 L = S0 TR e - TN D 46 T
R 403 15 FH 77 2R % 5 AE Sephadex LH-20 #i4k,
SEEY 2(13.6 mg) ,3(4.9 mg) ,4(20.0 mg),
5(126.3 mg) ,8(33.3 mg) ,11(187.2 mg) ., E B4
f AT £ 3 (= S W - ) 45 204k & 4 10 (5.2
mg) o G BZEAE AL (13  Sephadex LH-20 4fifl (=
AW k- B, =AW be-H ) BRI A
6(407.2 mg) ,7(75.9 mg) ,9(136.3 mg) .

3 LT

&1 asE kY (=& H k) . H-
NMR (CDCI,, 400 MHz) 8:1.68 (6H, brs, Me-1,
24),5.12 (6H, m, H-3, H-7, H-11, H-14, H-22,
H-18), 2.18 ~1.90 (20H, m, H-4, H-5, H-8, H-
9, H-12, H-13, H-16, H-17, H20, H-21), 1.57
(18H, s, Me-2', 6', 10’, 15', 19, 23") ;" C-NMR
(CDCl,, 100 MHz) §:17.7 (C-1, 24), 131.3 (C-
2,23), 124.4 (C-3,22),26.8 (C-4, 21), 39.7
(C-5,9,16,20), 134.9 (C-6, 19), 124.2 (C-7,
18),26.7 (C-8, 17), 135.1 (C-10, 15), 124.3
(C-11, 14), 28.3 (C-12, 13), 25.7 (C-2", 23"),
16.0 (C-6",19'), 16.1 (C-10", 15"), LI I I%ig%%
35 SOk A T A — 2 R A 1 R E A
o

a2 s (B ' H-NMR (CDCl,,
400 MHz) 6:5.73 (1H, s, H4),0.71 (3H, s, Me-
18), 1.19 (3H, s, Me-19), 1.02 (3H, d, J=6.7
Hz, Me21), 0.82 (3H, d, J =2.4 Hz, Me-27),
0.91 (3H, d, J = 6.7 Hz, Me-29); “C- NMR
(CDCl,, 100 MHz) §:35.7 (C-1), 34.0 (C-2),
199.8 (C-3), 123.7 (C4), 171.9 (C-5), 33.0
(C-6), 32.0 (C-7), 35.6 (C-8), 53.8 (C9),
38.6 (C-10), 21.0 (C-11), 39.6 (C-12), 42.4
(C-13), 55.9 (C-14), 24.2 (C-15), 28.2 (C-
16), 56.0 (C-17), 12.0 (C-18), 17.4 (C-19),
36.1 (€C20), 18.7 (C-=21), 33.9 (C-22), 26.0
(C23), 45.8 (C-24), 29.1 (C25), 19.8 (C-
26), 19.0 (C27), 23.0 (C28), 12.0 (C29),
DA 3 500 45 SCk i 8 R A — 3 BRI TLC JF
BT 2R R g (= e-T0 B A vl k- P R
WO ke-NEE) s nl It ka2 55§ 4-4-3-

i X R A R (EL R BRE B (0 0 — B, B e AR B W 2
N 8 4075 -3
e&® 3 AR IRS S (F ) o H-NMR

(CDCl,, 400 MHz) §:2.69 (1H, dd, J=15.9, 4.0
Hz, H-7a), 0.72 (3H, s, Me-18), 1.17 (3H, s,
Me-19), 0.93 (3H, d, J =6.5 Hz, Me-21), 0.83
(3H, d, J=2.4 Hz, Me-26) ;°C-NMR (CDCI,, 100
MHz) §:35.5 (C-1), 34.0 (C-2), 199.6 (C-3),
125.5 (C-4), 161.1 (C-5), 202.5 (C-6), 46.8
(C-7), 34.2 (C-8), 51.0 (C-9), 39.8 (C-10),
20.9 (C-11), 39.1 (C-12), 42.5 (C-13), 56.5
(C-14), 24.0 (C-15), 28.0 (C-16), 55.8 (C-
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17), 11.9 (C-18), 17.5 (C-19), 36.1 (C-20),
18.7 (C-21), 33.8 (C-22), 26.0 (C-23), 45.8
(C24), 29.1 (C-25), 19.0 (C-26), 19.9 (C-
27),23.1 (C-28),12.0 (C29), DU EIiEHIE S
SCHR R A — B S g R W43, 6
By

k&% 4 16k R (N B ). H-NMR
(Acetone-d,, 400 MHz) §.2.41 (2H, m, H-12b),
7.41 (1H, t, J=1.5 Hz, H-14), 4.81 (2H, dd,
J=3.6, 1.8 Hz, H-15), 4.69 (1H, s, H-17a),
4.91 (1H, s, H-17b), 1.23 (3H, s, Me-19), 0. 67
(3H, s, Me-20) ;" C-NMR ( Acetone-d,, 100 MHz)
§:39.0 (C-1),19.9 (C-2),38.5(C-3),43.7 (C-
4),55.8 (C5),26.2 (C-6), 38.1 (C-7), 148.1
(C-8),55.6 (CY), 40.2 (C-10), 21.8 (C-11),
24.4 (C-12), 133.4 (C-13), 145.5 (C-14), 70.0
(C-15), 173.8 (C-16), 106.1 (C-17), 28.4 (C-
18), 177.7 (C-19), 12.4 (C-20), DA k%545
5O E A 8T R E A 4 N 8(17)
13-ent-labdadien-15—16-lactone-19-oic acid,

fR&w s AEES (A -2 R R . H-
NMR (CD,OD, 400 MHz) §:4.17 (1H, dd, J =
11.4, 4.4 Hz, H-1"a), 4.08 (1H, dd, J=11.4,
6.2 Hz, H-1'b), 3.84 (1H, m, H-2"), 2.37 (2H,
t, J=7.4 Hz, H2), 1.64 (2H, brt, J=6.9 Hz,
H-3), 5.36 (2H, dd,J =9.3, 5.2 Hz, H9, H-
10), 1.35 ~1.31 (20H, br s, 10 x CH,), 0.92
(3H, m, Me-18) ;" C-NMR (CD,0D, 100 MHz) §:
174.1 (C-1), 33.6 (C-2), 24.6 (C-3), 29.5 ~
28.8 (10 x CH,), 129.6 (C9), 127.7 (C-10),
31.7 (C-16), 22.4 (C-17), 65.1 (C-1"), 69.8
(C2"),62.7 (C-3"), LA b il 5 Sk e i 5
A5 B TLC J7ik T 250 R 46 (A k-
PR =5 e - H It BR O e - S R ) 43 il R T, Ak
BY5 5 1R H R X B RE(E B BE S
Yy — 2, WM S 1R A I

&% 6 [ s g (FOEE) S H-NMR
(Pyridine-d;, 400 MHz) 6:4.08 (1H, m, H-2),
3.39 (1H, d, J=9.4 Hz, H3),5.45 (1H, t, J =
3.3 Hz, H-12),2.61 (1H, d, J=11.2 Hz, H-18),
1.26 (3H, s, Me-23), 1.05 (3H, s, Me-24), 1.03
(3H, s, Me-26), 1.19 (3H, s, Me-27), 0.93
(3H,d, J=5.9 Hz, Me-29), 0.97 (3H, d, J=4.8
Hz, Me-30);"” C-NMR ( Pyridine-d,, 100 MHz) §:

- 108 -

47.8 (C-1), 68.3 (C-2), 83.6 (C-3), 39.6 (C-
4),55.6 (C5), 18.5 (C-6), 33.2 (C-7), 39.7
(C-8),47.7 (C9), 38.2 (C-10), 23.5 (C-11),
125.3 (C-12), 139.1 (C-13), 42.2 (C-14), 28.3
(C-15), 24.6 (C-16), 47.8 (C-17), 53.2 (C-
18),39.2 (C-19), 39.1 (C-20), 30.8 (C-21),
37.2 (C22), 29.2 (C-23), 17.5 (C-24), 16.7
(C25), 17.2 (C=26), 23.6 (C-27), 179.6 (C-
28), 17.2 (C-29), 21.1 (C-30), LI L y%iE%dn s
SCHRARIE S A —3C BH TLC ik T2 FMEH £
gt (A k- P I = 580 e - T BB O - T )
ST ALG W 6 5 2a-58 -1 TR XT R L RE
{8 M BE RO — B0, WU BN 20- R BE- BRI

& w7 Fofa o8 K (7 Bl ). H-NMR
(CD,0D, 400 MHz) §:5.27 (1H, brt, J=3.5 Hz,
H-12), 0.96 (3H, s, Me-23), 0.93 (3H, s, Me-
25), 1.19 (3H, s, Me-27) ;°C-NMR (CD,0D, 100
MHz) 6:46.2 (C-1), 68.1 (C-2), 83.1 (C-3),
39.2 (C4), 55.3 (C-5), 18.2 (C-6), 32.4 (C-
7),39.1(C-8), 48.5 (C9), 37.9 (C-10), 23.2
(C-11), 122.1 (C-12), 143.9 (C-13), 41.5 (C-
14), 27.4 (C-15), 22.6 (C-16), 46.7 (C-17),
41.3 (C-18), 45.8 (C-19), 30.2 (C20), 33.5
(C21), 32.2 (C=22), 27.9 (C-23), 15.7 (C-
24),16.0 (C25), 16.3 (C26), 25.0 (C-=27),
179.2 (C-28), 32.5 (C-29), 22.6 (C-30), UL I
e B 5 SOk G AR — B LA T
J I TR .

e 8 B Rk R (=& k-
) ,'H-NMR (CD,0D, 400 MHz) §:3.91 (1H, m,
H-2),3.63 (1H, d, J=2.4 Hz, H-3), 5.30 (1H,
t, J=3.3 Hz, H-12), 3.55 (1H, d, J=11.0 Hz,
H-23), 1.22 (3H, s, Me-24), 0.81 (3H, s, Me-
25),0.88 (3H, s, Me-26), 1.05 (3H, s, Me-27),
1.04 (3H, d, J=6.5 Hz, Me-29) 4.71 (1H, br s,
H-30), 4.65 (1H, brs, H-30);”C-NMR (CD,0D,
100 MHz) §:40.9 (C-1), 65.9 (C-2), 77.3 (C-
3),42.1 (C-4), 42.8 (C-5), 17.8 (C-6), 32.3
(C-7), 39.4 (C-8), 47.3 (C-9), 37.7 (C-10),
23.0 (C-11), 125.7 (C-12), 138.1 (C-13), 41.1
(C-14), 27.8 (C-15), 23.9 (C-16), 47.5 (C-
17),55.2 (C-18), 37.1 (C-19), 153.1 (C-20),
31.9 (C-21), 39.0 (C-22), 69.9 (C-23), 16.0
(C24), 16.2 (C25), 16.4 (C-26), 22.7 (C-
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