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HAFESEERXR _HUERTHR

T =zLE KL, E OHL, E W, XK

CL IR R EMPEER, =M 730070, 2. HEEE LEATR, LK HE

274015; 3. FEM#RE ZMAFEYWHEPFRT OSSO BREHRLRE, 2 M 730000)
B E: AEHRRKNEUFEEFRLHT LR IHR. RARRE &L WAL, 83 W2 G
RBOREHITEMEE SRB A FIX A BAASYHT TR AR B EEIR, HEFH s M HREY. B
{15514 :1a,6,118,158-79 Z. B H-6, 7-WF BY-7, 20- P BE- X Bk- 1 FeA2-16-# (1, 6,118, 15B-tetraacetoy-6, 7-seco-7,
20-olide-ent-kaur-16-en,D) , 68, 11a-— 35 -6 , 7-1 B4-6, 20-3F 8- 1o, 7 BE-X{ B- TN 7% #5-16-45-15-K (6B, 11a-di-
hydroxy-6 , 7-seco-6 , 20-epoxy-1a, 7-olide-ent-kaur-16-en-15-one, I1) , 68, 78, 143- = 2 X-1o- Z, BE 8 2 -7, 20-3F - X}
BR- U1 F542-16 #-15-B7 (6B, 78, 14B-trihydroxy-1a-acetoxy-7a, 20-epoxy-ent-kaur-16-en-15-one, 1) , 68, 11a, 15a- =¥
H-6,7- Wi -6,20-FF & -1a, 7- EE-XT - I 75 42-16-# (68, 11a, 15a-trihydroxy-6 , 7-seco-6 , 20-epoxy-1a, 7-olide-ent-
kaur-16-en,IV) ,1a, 68,78, 143-PU ¥ H-7a, 20-IF K -XF k- W 5 45-16-K8-15-F8 (1, 68, 78, 14B-tetrahydroxy-7a-20-ep-
oxy-ent-kaur-16-en-15-one, V). AWM. IV.VE R EXRNZEY + 45 8B2 3 HU L 5 M ZHEAES DX AR
MR Bel-7402 FIA GP BB 41 itk HO-8910 B B/R T RIFR M BIE .
KR BEERK; -8 FWEE; AREERHE
HESES: Q46  XMWARIRE. A XEHS. 1000-3142(2008)02-0265-04

Chemical components of diterpenoids from
Isodon japonica var. galaucocalyx
from Gansu Province, China
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Oridation, Lanzhou Institute of Chemical Physics, The Chinese Academy of Sciences, Lanzhou 730000, China )
Abstract: Chemical constituents of diterpenoids from Isodon japonica var. galaucocalyx were studied. The com-
pounds were isolated by column Chromatography and the structures of these compounds were elucidated by means of
spectral analysis. The antitumor activity was determined in vitro by the SRB assay. Five compounds were isolated
and identified as Rabdesinate(I) , Epinodosin(I) , Lasiokaourin(ll) , Epinodosinol (IV) and Oridonin( V), respectively.
These compounds have significant cytotoxicity against Bel-7402 and HO-8910. Compounds II,IV,V of them were

obtained form I. japonica var. galaucocalyx for the first time.
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HymEsEERRAER FIRRY, AR HARE
MEXXRBHEYN _HELGY BRI BERRNE
8 K FIXIFE (Isodon japonica var. galaucoca-
Iy ) ABERERRXBHEY, ZHEEEX, [ Z0H
FHRAL A B X, KEERANEE (FEHR
FRPEEYERES, 97D ERAEEFERE
FHATEAR TR EREER ILBER LTRE
B, FEHEE RIFPUBEE™HE%,199D . B
B FRERI X AWEELNEEEFRRY
RS A —HRECERES,199;:2KkHE,
2000; HEF%,2005). HNAWAEHEENR
EEXXBARE, A THAAAEERERE,F
TR ALY BATX A KK /DB L= R F IR
FEMALFE B HEAT T B SE, N H BBt o 43 5 13 3
EMERBS & &R EIERAR (IR, MS, H-
NMR,*C-NMR, DEPT) 3 45 & brHEXT BR, 3L % ¢
T 5 ORI G B B B XF R — D SRR b B —REAL A
1,3 BT T RS R B E R, SRR,
By B AL -5 Y0 X BT B 40 B BK Bel-7402 F1A BB
Sk HO-8910 WRIM T HRMAMEB AN,
RAZHYEAREERBEASYOFETFOEAR
R EI R .

1 A

BEBEFRFT 2002 4 8 AR HH M & RAKNE
1y, FEUEARASAF T B AL IR Ko A B2 BR L M A
A2, AT RFE R F F RIS EE.

2 W PE

15 5 Boetius & 5HU% S I B AW E . KRB
;IR Ff KBr 78 IFS-120H 47 4p G 4%
(FEE) F s ; FABMS 7E Autospec3000 B RE{% b
Wik AL B ) INOVA-400 B (Varian 24 7)),
TMS 25 4 #& BIO-RAD B Bk 42 5% 46 I {X (Model-
550) s B R M RERS (200-300 B) , HMEEFHEKE HY
NE BB T A7 855 % RPMI-1640 1 Sul-
forhodamine B(SRB) ¥y & Sigma 2 7] ; /N4 I 7 W
AWML EEAT,

3 ®MELH

BRI B T4 4.5 ke, TV ZBR% B

3 BRTd, RRBAEBERBREE 355 ¢ B
BABTERKTS, 25 A MBEM LR BT
B, 2B ZBEFE R R ER SR RF 115 g It
BRE M 100~200 B RERPEAE E A, AR 05-PI AR (100
P1-1 D A BB AT L. BERRIRE
t ] TLC #7380  MRA L & FF & BIFERE /D
HABMELE R, AP S AW ay.

4 MRk

AP 4R Bel-7402 K 5 $17% 40 i HO-8910 35
3% F RPMI-1640 353 E 9, S0 NE B % 100 pg/mL,
G 100 pg/mL M NaHCO,2. 3 g/L, & 10% K&
INEILYE, T 5% CO,,37 CHANEE THH.

5 40 E E AR

B HOE KR40 HE, DL 2 X 10* AY/mL B3k
BEHMT 96 fLiR+ , I A 100 pL &40 B W,
WEBERE ST 24 h 5, [ AE L AL A 2 5 i AR T8 9 R
(3.125,6. 25,12. 2,25,50 pmol/L) M Z XL &Y
BB EERE IR 35 5% 48 h, BUH 96 FLAR, FEHEH
W, WA 50 =4 BRER 50 pL & kR AL, BT 0~
4 CYkAHEAH 1 h FEFEWAE, FFEBAKWYE S &, B
REETE 100 pL.0. 4%/ SRB & £8 10 min, &k
5EARSAHSRB A I BEBRYE S K. BRA TR
J& BFLMA 150 pL.pH 25 10. 0. ¥ & 4 10 mmol/
L /93E 2 rp Tris 8 & (unbuffered Tris-base solu-
tion, =B P HEABPIOBEREEAREERH
SRB, FifR & &R 4 & 1 SRB R &G, A
B IX Se e i T M AR AL OD {H . ) I 13 5 8Kk
RAMHIREE, ERIE 1.

6 HiLE

Kewl - LAHREH(CBR B ; mp: 230
~232 °C;[a]8-47, 0°(c=0, 4,CHCL,) ; EIMS m/z;
491(M™*-43),448,432,390,372,330,312,194,152,
134,119,105,91,69,43;IR(KBr)cm™:2964,1743,
1372, 1223, 1135, 1113, 1036, 978, 900;' H-NMR
(DMSO-ds)8:5. 61(1H,s, H-15«),5. 23 and 5. 02
(2H,s, H;-17), 4, 86 (1H, m, H-11a), 4. 80 and
4.30(2H,AB d,J=12.4Hz,H,-20),4.65(1H,dd,
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J=12.4Hz,J=3.6Hz,H-18),4. 43 and 4, 22(2H,
dd,J=12.4Hz,J=5. 6Hz,H,-6),3. 26 (1H,d,J=
12.0Hz, H-98),2. 84(1H, m, H-12a),2. 79(1H, t,
J=8.4Hz,H-13p),2. 53(1H,d, J=6. 0Hz, H-58),
2.26(1H, m, H-14a), 2. 26, 2, 07, 2. 04 and 2. 03
(each3H,s,4X OAc),1. 92(1H,dd, J=13. 2Hz, J
=4, 4Hz,H-2a),1. 72(1H,m, H-2b), 1. 70(1H,d,
J=12. 8Hz, H-14b), 1. 42(1H, m, H-3a), 1. 22
(1H,m, H-3b), 1. 05(3H, s, Me-18),0, 97(3H,s,

Ill R=0OAc
VR=0H

$2-16-%% .

KEY: TEHREH(ZMRZE) ;mp:252
~ 254 C; EIMS m/z: 362 (M%), 344, 217, 149;
[a]3-200°(c=0, 02,C;H;D;) ; IR(KBr)em™ ; 3274,
2947,1753,1717,1645,1459,1294,1267,1043; H-
NMR(DMSO-d;)8:7. 04(1H,d, J =6, 4Hz, OH-
6),5,90(1H,d,J=4.4Hz,0OH-11),5. 90 and 5. 62
(each 1H,s, H,-17),5. 18 (1H,d, J = 6. 0Hz, H-
6a),4.81(1H,dd, J=11. 2Hz, J =6, 0Hz, H-1B3),
4,23(1H,ddd,J=12.8Hz,J=9. 8Hz, ] =4. 0Hz,
H-11B),3. 89 and 3. 55(each 1H,AB d,J=9. 2Hz,
H,-20),3. 16 (1H, dd, J = 8. 8Hz, J =5, 2Hz, H-
13B8),2.65(1H,s,H-58),2. 05(1H,d, J=10, 0Hz,
H-14p8), 0. 95 (3H, s, Me-18), 0. 91 (3H, 5, Me-
19) ;¥ C-NMR (DMSO-d¢ ) 6: 75. 8 (C-1),23. 1(C-
2),36.1(C-3),31.2(C-4),51, 0(C-5),101. 0(C-6),
170.2(C-7),55. 4(C-8),52. 9(C-9),49. 8(C-10),
61.9(C-11),40. 5(C-12),34. 1(C-13),32. 5(C-14),
200. 4(C-15),150, 4(C-16),118, 1(C-17),32, 7(C-
18),22. 8(C-19),72. 2(C-20), DA R B EHEE X
#R(Chen %,1989)— B, HM#EE X 68, 1l —FH
-6,7-Bi Z4-6,20- 3 -1, 7- A Fi-Xf BR- DL FE45-16-H
-15-fH

KEHL XA ARG H(ZRZER) ; mp: 250
~252°C;EIMS m/z.406 (M™*),388,346; [ «]%-95°
(c=1.0,CsH;D;); IR(KBr)em™ ;3450,3197,2953,

Me-19) ;¥ C-NMR (DMSO-d; ) 3: 76, 4(C-1),23. 3
(C-2),39.8(C-3),34. 1(C-4),48. 8(C-5),62. 1(C-
6),172.2(C-7),50. 5(C-8),39. 0(C-9),43.0(C-
10),68. 3(C-11),40. 1(C-12),34, 9(C-13),31. 0(C-
14),82. 8(C-15),153. 3(C-16),111. 4(C-17),34. 0
(C-18), 23. 7(C-19), 66. 4 (C-20), OAc: 170. 5,
169.6,169.5,168.9,21. 3,21. 2,21.1,20. 9, Bk
Bl BE 5 SCR (Kim %,1992) — 3L, B E N 1a,6,
11B,15B- /9 Z. Bt %:-6 , 7-B7 347, 20- Py -5 k- D1 5%

2919, 1734, 1707, 1645, 1494, 1371, 1247, 1171,
1065,1037,951;' H-NMR (DMSO-d; ) 8: 6. 93(1H,
s,OH), 6. 11 (1H, s, OH), 6. 07 (1H, d, J =
10. 4Hz,0OH),5, 98 and 5. 58(2H, s, H,-17),4. 79
(1H, s, H-14a), 4, 57 (1H, dd, J = 10. 8Hz, ] =
5.6Hz,H-1B), 4, 09 (2H, AB d, J =10, 4Hz, H,-
20),3.54(1H,dd, J=10, 4Hz, J =6. 8Hz, H-6),
2.95(1H,d, J =9. 6Hz, H-98), 2. 39(1H, m, H-
58,1, 94(3H,s,0Ac), 1. 01(3H,s, Me-18),0. 98
(3H, s, Me-19) ;* C-NMR (DMSO-d;) 3. 74. 7 (C-
1),24. 8(C-2),37.4(C-3),33. 2(C-4),59. 2(C-5),
72.9(C-6),96.8(C-7),61.1(C-8),51. 3(C-9),39.0
(C-10),17, 3(C-11),29. 6(C-12),42. 6(C-13),72. 4
(C-14),208, 4(C-15),151. 6(C-16),119. 4(C-17),
32,3(C-18),21.5(C-19),62. 4(C-20) ,OAc:169. 5,
21.2. LA LEBiE%dE 530 (ML E S, 200D 4 —
ﬁ’%%jg GB’ 7B’ 143‘5%%‘1("‘&%%%‘7% 20-
HE-XBR-I 72 42-16 H-15-F .

HKEMN KR RY & (ZMRZEE) s mp: 240
~242 ‘C; EIMS m/z; 364 (M*1), 346, 328, 149;
[al®-62° (C;H;D; )5 IR (KBr) em™; 3428, 3235,
2990, 2920, 2857, 1715, 1492, 1468, 1297, 1247,
1108,1057,918;' H-NMR(DMSO-d,) 6: 5. 25(1H,
d,J=6.0Hz,H-6a),5. 18 and 5. 15(each 1H, s,
H,-17),4,94(1H,t,J=5. 6Hz, H-158) ,4. 69(1H,
dd,J=11.2Hz,J=6. 0Hz,H-18),4. 23(1H, m, H-
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118),3. 89 and 3. 80 (each 1H, AB d,J =8. 8Hz,
H,-20), 1. 04 (3H, s, Me-18), 0. 99 (3H, s, Me-
19) ;3 C-NMR (DMSO-d; ) 8. 78. 5(C-1), 24, 8 (C-
2),37.8(C-3),32.5(C-4),54. 9(C-5),102. 9(C-6),
177.0(C-7),53. 9(C-8),46. 4(C-9),51. 5(C-10),
63.7(C-11),45.4(C-12),37.9(C-13),34. 9(C-14),
77.5(C-15),158. 0(C-16),109. 2(C-17), 33. 3(C-
18),23.4(C-19),73. 8(C-20), LA FHiEHKES X
BRCINLE S, 200 #H—3, H L #EE 0 68, Lla,
15a-=$3-6,7-Wi 34-6, 20-FF & -1, 7- N B5-Xf Be- 1
Feio-16-4

R1 LEW T ~ VHY ICso {H (50 Vo3 W BE)

Table 1  ICso value of compound I~V

{b4 % Compounds  ICso uM(Bel-7402) 1Cso pM(HO-8910)

I 38.8%3.2 36.64+7.3
I 25.1+4.3 21.849.2
m 6.81+2.2 8.2+2.9
v 98.2+3.0 105,3+5.2
A 11.242.4 12,242.0

eV . LaAsRER(ZEEZEE ;mp: 250~252
‘C;[a]2-46°(c=1. 0,CsH;D;); EIMS m/z: 364
(M*);IR(KBr)cm™ . 3381,3313,2941,2904,1711,
1647, 1459, 1434, 1270, 1169, 1095, 988, 900;' H-
NMR(DMSO0-d6)3:6. 94(1H,s,OH),6. 00(1H,s,
OH),5.98(1H,s,OH),5.97 and 5. 58(each 1H,s,
H,-17),4. 75 (1H, s, H-14a), 4. 38 (1H, d, ] =
5.2Hz,OH), 4. 09 and 3. 84 (each 1H,AB d,J =
10. 4Hz, H,-20), 3. 51 (1H, dd, J = 10. 4Hz, ] =
6. 8Hz,H-6a),3. 31(1H, m, H-18), 2. 93(1H,d, J
=10. 0Hz, H-138),1. 76 (1H,dd, ] =12. 8Hz, ] =
5.6Hz,H-98),1. 12(1H,d, J =5. 2Hz, H-58) , 1. 00
(3H, s, Me-18), 0.98 (3H, s, Me-19);¥ C-NMR
(DMSO0-d,)8:73. 2(C-1),30. 0(C-2),38. 4(C-3),
33.4(C-4),59. 4(C-5),72. 5(C-6) ,97. 0(C-7) ,61. 6
(C-8),53.0(C-9),40. 5(C-10),19. 3(C-11),30. 0
(C-12),42. 7(C-13),71. 7(C-14), 208. 6 (C-15),
152.0(C-16),119. 4(C-17), 32. 8(C-18),21. 7(C-
19),62.7(C-20), LA E Ui ¥4 5 3C#R Fujita %,
197008 — 30, H L #8 E 7 1a, 68, 78, 146-14 5 %-

78, 20-3F E-XFBR- N FE£2-16-J-15-F .

7 SRBEBLERE M

SRBAMERBE R EY I ~ VX4
Bel-7402 . HO-8910 AR A R iF WA MU B 38 1k (R
D, NRITUEH FREREFERX_WHLE
VEAREENFES  LHKEALGYIAMV. XK
& Wit — 25 B B0 B 15 DL M 55 SCIRE
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