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Chemical constituents and bioactivity of Isodon japonica var. glaucocalyx
LIANG Hui-juan', LIU Wei',ZHOU Nan-qgian®, BAI Su-ping’
(1. Department f Pharmacy, the Third Ajfiliated Hospital cf Xinxiang Medical University, Xinxiang 453003, Henan Province,
China;?2. Department f Diagnostic Ultrasound, the Third Ajfiliated Hospital f Xinxiang Medical University, Xinxiang 453003,
Henan Province, China; 3. School «f Pharmacy, Xinxiang Medical University, Xinxiang 453003, Henan Province, China)
Abstract: Objective To study the chemical constituents of Isodon japonica var. glaucocalyx and provide guidance for
further investigation of its bioactivity. Methods Isodon japonica var. glaucocalyx were separated and purified by silica gel col-
umn chromatography and their structures were determined by spectroscopic methods. The cytotoxic activity of some of the com-
pounds which isolated from the Isodon japonica var. glaucocalyx was screened by methyl thiazolyl tetrazolium assay. Results
Ten compounds were separated and purified from Isodon japonica var. glaucocalyx. All these compounds were identified as fol-
lows: glaucocalyxin G (1) , 7, 14B-dihydroxy-16-methoxy-methyl-ent-kaur-3 , 15-dione (2) , (16R) -methyl-3a, 7ces 14B-trihy-
droxy-ent-kaur-15-one (3) , glaucocalyxin A (4) , glaucocalyxin B (5) , rahdosinatol (6) , ent-kaurane-33, 163-diol (7) , 7-meth-
ylluteolin (8) , pedalitin (9) , o-Hydroxy-benzoic acid (10) . Compounds 1,4 and 5 had strong cytotoxic activity. Conclusion
Compounds 1,2,3,6,7,9 and 10 were separated from the genus of Isodon japonica var. glaucocalyx for the first time. Com-
pounds 1,4 and 5 have apparente depressant effect on tumor cell.
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fif Bt (tetramethylsilane, TMS) AW KR 44b O
(infrared spectrum, IR) [ € B Nicolet 2 & 4 ™ ]
Bio-Rad FTS-135 4L A Y6 i G 52, AL I )5
Heie Yt Lo 15 26 Perkin-Elmer 23 & 4 7 ) Per-
kin-Elmer 341 H 3 38 5 Y6 AN 2 ; JE 1 (electron
ionization mass spectrum, EI-MS) (45 #1256 [H HP 2
A 42 ff) HP-5988A GC/MS RG34 ¥ F
%5 AT I i) i (HR-ESI-TOF-MS) 1 Lt % &
AT ] FRIE R (EST-TOF-MS/MS) %4 H 5% 5 Mi-
cromass 7 7] 4E 72 ] Micomass Q-TOF Micro™ %X
ME s AR EMT AR (200 ~300 HD K # 2 24T (thin
layer chromatography, TLC) HI S GF254 ¥ HE &
WEVEAL T A2 TLC £ 254 nm S AMT I, 8
J2 5 10 7] AR AR 23 H 5% R AR R - £ T IR VI A
s i PR PR S ST S5l 38 2 2 B

W] 2008 4 8 JIR B A =&,
LR A i ] B AMY K S R 7 R BT = R L2
FREEE, MR A (5 200809) BRAT I T3 & =
e bR AT

BH X6} FE 24 W) SR % 5E. (fluororacil , FU) i
JA AL AT PR 22 7] $E AL, L5 : 091102 A fr 8 e 46
Jitu (esophageal cancer-1 cells, EC-1) . N i B IR R
LRR41 i 98 40 fY (human glioblastoma cells, US7MG) «
At 40 B (human lung cancer cells, A549) . A\ FLIR
JEA M (human breast cancer cells, MCF-7) « A\ & 3l
JEA0 MY (human cervica cancer cells, Hela) A\ 18 P48
Ji A s 40 B (K562) « A M98 48 i (human hepato-
ma cell lines, Hep G,) e B o E R 2R B A Ay
FHARIF5C e 40 M 2
1.2 RESSE KUk AR
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(/v 8 :2) SEAWHAIT, INAE] D101 KALW B g
R, fp g R e, TR @ K /v 8 12,9 1 1D
F M RE AT 6 REGE I (BR L8820 (3%, TR« K
(/v 8+ 2) T AP BEWOBR 4, B+ 200 ~300 H fiE
52 400 g, LHREBSA: (12 em x 150 em,3 500 g,200 ~
300 H, ik LAD Z M, B - i A 20,50 ¢
1,20:1,10 :1,7 : 1,5 : 1,2 : 1,0 : 1) Ayl
A0 B2 T, Wi e &AM 18 4, &2 TLC Rl & O 1

Fr.1 ~Fr.6 6 843 Fr.2 &5 : WEE (50 : 1) 7
SRR T, &4 0 A (120,30 £ 1,20 ¢
1,10 1 1,5 © D BEBEMA 2K & A @yiey,
DA S ST A A 4 (28,5 @), BRI 4
RS PRSI E W 5 (8.2 @) o Fr.3
7 0 TEE GO D PR & BB AE R AT, &
15 : PIld G0 1,20 21,10 : 1,5 @ 1) BEFEBRM £
FEY 2 210 mg) LS 10 U5 mg) « Fr.4 &
7 0 HEE (20 1) P 7 200 vk i A 24T, &
15 : PIld G0 : 1,20 : 1,10 : 1,5 = 1) BEFEVER R,
394 AR Cy ~Cys AN Cy R C, B4t I S
BELHSNEEMEY 6 17 mg) MILEY 3
(30 mg) , C, W&l R FREB A EH 2L &Y
1 (15 mg) , C, 3043 40 ik f g A4 JZ2 0T, A v Bk (60 ~
90 °C) /LR LBEREFEBEL, 42L& 7 28 mg) »
Fr.5 545 © TR (10 @ 1) Pl i 48w e A 2
Mr, & 45 © ld 20 21,10 : 1,5 : 1,3 = 1D BB
)R, 1 24k &4 8 (48 mg) FIAL AW 9 (35 mg) .
IV €0 8 o3 B B R B T &5 & S T YRR & AT 4y
B, JF s B AR % 1% £ R (H'-NMR."”C-NMR #!
EI-MS) %58 1b A& W A6 22 i kg o AR 3 L9832 ds
L5 30K [3-10 THEHL € TG 1 ~ 10 FIZiH .
1.3 ZAREEMNKX  EC-1.U87MG.AS549 . MCF-
7 Hela K562 Hep G, 40 kT & 14 F1 73 %0 10% /s
- 1f1 3% RPMI 1640/ MEM 5 9% 35 4537 °C iR 4 31
5% CO, 25 PF TR TR, B Fe B0 80 K. 40 A7 s
Z T DY A SR P 2 B (435 (methyl thiazolyl tetrazo-
lium, MTT) 29005 , MTT 437 40 o 2 s 44 i 2 1 17
JAF, RA RNV, SRR formazane 45 4, 5T
PR (dimethyl sulfoxide, DMSO) R R
570 nm AT ERERMC. 41 AT iE % B AT
MAAT IR D) = R A,y — B2 XF R4
Ay) / (BHPEZ Ay, — BHYEXFHEZH AL) x 100 % o i
B 2401 2 (half maximal inhibitory concentration
of a cubstance, IC,,) {H .
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Fig.1 Structure of compounds 1 -10

2.1.1 EYM1 EOBRMREE CTED , mp.
272.0 ~274.0 °C; [a]d:141.0° (¢ 0. 50, MEBE) . R
¥ HR-ESI-TOF-MS[M + Nal* m/z 475.209 4 (M +
Na 1+ 548 475. 209 7) vt 70 7K 4 C,, Hy,
0,.'H-NMR (C;D,N,400 MHz) §:7. 65 (br s, 1H, H-
7),7.23 (br s, 1H, H-3"),7.23 (br s, 1H, H6"),
6.27 (s, 1H, H-1") , 6. 24 (s, 1H, H-17a) ; 5. 33 (s,
1H,H-17b) ,4. 79 (br s, 1H, H-14, ax) , 4. 68 (dd,
1H,J=12.4,4.8,H-7,ax),3.19 (br s, |H, H-13,
eq)»1.10 (s,3H, Me-18) , 1. 08 (s,3H, Me-20) , 1. 03
(s,3H, Me-19) ; " C-NMR (C,D,N, 100 MHz) §:214.9
(5,C-3),205.8 (s,C-15) ,148.1 (s,C-5") ,147.8 (s,
C-16) ,147.0 (s,C-4"),131.3 (s,C2") ,118. 5 (d, C-
3),116.4 (d, C-17),115.9 (d, C-6") , 115. 1 (d, C-
7',94.2(d, C-1"),77.6 (d, C-14) ,72.8 (d, C-7) ,
55.6(s,C-8),51.8 (d,€9),51.0(d,C-5),47.2 (s,
C4),43.7(d,C-13),38.3 (s, C-10),37. 8 (t,C-1) ,
34.2 (1, C2),31.0 (1,C-12) ,26.2 (q, C-18) ,23. 5
(,C-6) ,21.3 (¢, C-19),18.2 (1,C-11) ,16. 7 (t, C-
200 . HENAY 1 NIEEFR TR,

2.1.2 &EW2 LEYCREE (TED, mp.
181.0 ~183.0 °C: [a1¥: —165.0° (¢ 0.53,CHCIL,) »
R ¥5 HRESI-TOF-MS [M + Nal* m/z 387. 214 3
(M + Na 5018 387. 214 7D /[ #EH 2 70 C,, Hy,
0,.'H-NMR (DMSO-d,, 400 MHz) §: 6. 03 (s, 1H,
OH-14),5.81 (d,1H, J =5.9, OH-7) ,4. 80 (s, 1 H,
H-14,ax) ,3.89 (ddd, 1H,J =11.1,5.9,5.7,H-7,
ax),3.46 (dd 1H, J =9.6,9. 6, H-17a) ,3. 70 (dd,
1H,]=9.6,4.5,H-17h),3.28 (s,3H) ,3. 00 (ddd,
1H,/=9.6,6.5,4.5,H-16) ,1.04 (s,3H, Me-18) ,
0.99 (s,3H, Me-20) ,0. 98 (s,3H, Me-19) ;" C-NMR
(DMSO0-d,, 100 MHz) §:218. 0 (s, C-15) ,216. 3 (s,
C-3),74.3(d,C-14),73.1 (d,C-7) ,68.2 (1,C-17) ,

60.2 (s,C-8),58.4 (q,-OCH,) ,55.5 (d,C9),53.0
(d,€-9),51.0(d,C-5),48.9 (d, C-16) ,46. 2 (s, C-
4),40.1 (d, C-13),38.0 (s, C-10),37. 4 (t, C-1),
33.5 (+,€-2),30. 1 (1,C-6) ,27.2 (g, C-18) ,20. 8 (q,
C-19),17.9 (t,C-11) ,17.8 (q, C20) . HHTILEW
2.1.3 EWM3 LEEARE S (TED, mp.
153.0 ~ 155.0 C, [ 1}: - 104. 8° (¢ 0. 52,
CH,0H) ; HR-ESI-TOF-MS: m/z 359. 219 6 [M +
Nal* (C, H,, O,Na, 7 8 {H 359. 219 8), & &" C-
NMR #I DEPT &4t 7> 7k €, H;, 0, 1H-NMR
(C,D;N,400 MHz) §:5. 20 (br s, 1H, H-14) , 4. 6
(dd,1H, J =12.0,3.8,H-7,ax),3.35 (dd, 1H, J =
9.6,6.8, H-3,ax),3.21 (dq, 1H, J =7.2,7. 2, H-
16),2.56 (m, 1H,H-13),1.25 (br d,1H, J = 16. 8,
H9,ax),1.17 (d,3H, ] =7.2, Me-17),0. 96 (dd,
1H,J=12.0,H-5,ax) ,1.04 (s,3H, Me-18) , 1. 03 (s,
3H,Me-20) ,0.98 (s,3H, Me-19) ; " C-NMR (C,D,N,
100 MHz) §:222.0 (s, C-15),75.5 (d, C-14) ,75. 0
(d,€-7),77.6 (d,€-3),61.0 (s, C-8),55.0 (d, C-
9),52.8(d, C-5),43.4 (d,C-16),42.9 (d, C-13),
39.4 (s,C-10) ,39.2 (s,C-4) ,38.0 (t,C-1) ,29. 8 (1,
C-6),28.7 (q,C-18),28.1 (1,€-2),25.0 (1,C-12),
18.1(q,C20),17.7 (t,C-11),16. 5 (qt, C-19),9. 6
(- C-D . BEMEGY I HEEFRLTER.

2.1.4 HEY4 LOBEFRBE KED, 5T
1 CyHy O, mp. 218.0 ~220.0 °C; EI-MS[M 1" m/z
332; "H-NMR (C,D;N,400 MHz) §:6.23,5.43 (1H,
br s, H2-17) ,4.96 (1H, s, OH-14a) , 4. 54 (1H, d,
J=12.0 Hz, H-78) ,3. 18 (UH, br s, H-13a) , 1. 08,
1.05 F11.00 (3 x3H, s,3 x Me) ; ” C-NMR (C,D;N,
100 MHz) $:216. 3 (s, C-3),207. 5 (s, C-15) ,149. 4
(s,C-16) ,116.7 (1,C-17),75.2 (d, C-14) ,73. 6 (s,
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C-7),61.4 (s,C-8),53.3 (d,€9),51.2(d, C5),
46.8 (s,C4),46.7 (d,C-13),38.9 (s, C-10) ,38.2
(t,C-1),34.1 (1, C2),31. 1 (1, C-12),30. 8 (1, C-
6),27.5 (q,C-18),21.2 (q,C-19) ,18. 4 (q, C20) ,
18.2 (t,C-11) o WHEMEM 4 HEHHFRKTER
2.1.5 &EWYMS LR aE GIED, 721
HK:CpHyyOg:mp. 190.0 ~192.0 C,EI-MS[M 1" m/z
374;"H-NMR (C,D;N,400 MHz) §:6. 14,5.49 (1H,
s,H-17a/b) ,5.59 (1H, s, H-14q) ,4.42 (1H, dd, J =
11.0,3.0 Hz, H78) ,3. 13 (1H, br s, H-13a) , 2. 01
(IH,s, OAc¢), 1.23,1.09,1. 08 (3 x 3H, s, 3 x
Me) ;" C-NMR (C,D,N, 100 MHz) §:216. 6 (s,C-3),
206.4 (s, C-15),171.2 (s, C2") ,147.9 (s, C-16) ,
116.6 (t,C-17) ,75.2 (d,C-14) ,72.0 (d,C-7) ,62. 4
(s,C-8),54.7 (d,€9),51.7 (d, C-5) ,46. 8 (s, C-
4),44.6 (d,C-13),39.1 (s, C-10),38. 1 (1, C-1),
34.1 (t,C-2),32.6 (1,C-12) ,29.8 (1,C-6) ,27.5 (q,
C-18),22.0 (q, C-19),21.2 (q, C-1"), 18. 4 (q, C-
200,18.1 (t,C-1D) . #HEMEY 5 HWFHFHRK
L%,

2.1.6 EW6 LOYURLH (WED , 7r 1K
CyoHy0,:mp.271.0 ~272.5 °C; [a]?: -108.0° (¢
0.001, MeOH) ; '"H-NMR (400 MHz, C,D,N, ppm,
TMS) §:7.20 2H, br 5,2 x OH) , 4. 88 (1H, br s,
OH) ,5.96 (1H, br s, H-15a) ,5.68 F15.30 2 x 1H,
br s,H,-17),5.01 (1H,s, H-14a) ,4.35 (1H,dd, J =
13.5,6.0 Hz, H-78) ,3.02 (1H, br s, H-13a) , 1. 08,
1.05 F1 1. 02 (3 x 3H, s, 3 x CH;);"” C-NMR
(100 MHz, C,H,N, ppm, TMS) §:216. 6 (s, C-3),
159.3 (s, C-16) ,106. 7 (t, C-17),77. 0 (d, C-15),
74.9 (d, C-14),72.9 (s, C7) ,54.3 (s, C-8),51.7
(d,€9),50.2(d, C-5),47.4 (d,C-13),46.7 (s, C-
4),39.3 (1,C-1),38.4 (s,C-10) ,34.2 (1,€-2) ,33. 1
(,C-12),31.8 (1,C-6) ,27.5 (q, C-18) ,21.2 (g, C-
19),18.4 (q, C20) ,11.4 (t,C-11) . HENLEW 6
PRt

2.1.7 HEHMT Ak KR (TED, 77
CyHy,0,:mp.202.0 ~203.0 C; [a]}: —36.8° (¢
0.19, CHCL,) ; EI-MS m/z:306 [M]";'H-NMR (400
MHz, C;D,N, ppm, TMS) 8:1. 11,1.00 F10.92 3 x
3H,s, CH3-18,19,20) ,1. 48 (1H, s, CH3-17) , 2. 06
(H, br s, H-13), 3. 12 (1H, m, H3a) ;" C-NMR
(100 MHz, C;H,N, ppm, TMS) 5:78. 1 (¢, C-3),77.8
(s,C-16),58.5 (t,C-15),57.1 (d,C-5) ,55.5 (d, C-
13),49.1 (d, C9),45.3 (s, C-8),42.6 (1, C-14),

39.3(s,€4,10),39.1 (,C-1),37.9 (,C-7),29.0
(q,€C-18),28.1 (1,€-2),27.3 (d, C-12) ,25.1 (q, C-
17),20.6 (1, C-6) ,18.5 (t,C-11),18.2 (g, C-19),
16.4 (q, C-20) . HELEYW TN ent-kaurane-33,
163-diol .

2.1.8 {EWm8 wmaOs& (TED, 777
CsH,,0,:mp.270.0 ~271.0 °C ;' H-NMR (400 MHz,
DMSO-d,, ppm, TMS) §:13. 0 (s, 1H,-OH) , §,, 6. 89
(1H,d,J =7.6Hz, H-5"),7.43 (1H,d, J =8.0 Hz,
H-6"),7.44 (1H, s, H2') ,6.36 (s, 1H, H3) ,3. 85
(s, 3H,-OCH3) ;" C-NMR (100 MHz, DMSO-d,,
ppm, TMS) §:182.5 (s, C4) ,165. 8 (s, C2),164.9
(s,C-7),157.9 (s,C9) ,150.5 (s, C4") ,146. 4 (s,
C-3"),122.1 (s,C-1"),119.7 (d, C-6", 114. 2 (d, C-
2'),105.3 (s,€-10),103.7 (d,C-3) ,98.6 (d, C-6) ,
93.2(d,C-8),56.7 (s,-OCH,) « FENLEY 8 A
FRELZET7- TR o

2.1.9 fkEWM9 wOk KR (TE, 77K
€, H,,0,:mp.300.0 ~302.0 °C, 1R (KBr) : 3 400,
1 670, 1600, 1 500, 1 350, 1 280, 1 200, 1 120,
1030 em™'; UV (MeOH) max (nm) : 284, 345;'H-
NMR (400 MHz, DMSO-d, , ppm, TMS) §:3.91 GH, s,
OCH,) ,6.69 (1H,s,H-3),6.69 (1H, s, H8) ,6. 89
(1H,d,J =8.4 Hz,H-5'),7.42 (1H, s, H2") ,7. 44
(1H,d,J =8.4 Hz, H6'),8.72,9.32,9.95,12. 66
(4 x1H,s,0H4,3,6,5) ;" C-NMR (100 MHz, DM-
SO-d,) §:164. 6 (s, C-2),103.2 (d, C-3),182.7 (s,
C-4),150.3 (s, C-5),130. 5 (s, C-6),155. 0 (s, C-
7),91.6 (d, C-8),146.9 (s, C9),105.6 (s, C-10) ,
122.4 (s,C-1),114. 1 (C2") ,146. 4 (s,C-3"),150. 3
(s,04"),116.6 (d,C-5"),119.5 (d, C-6) ,56.9 (s,
-OCH,) . THENEY 9 AT .

2.1.10 &E®W10 LEERSE (TED, 5F
A:C,H,0,;mp.211.0 °C;EI-MS m/z (%) :138 (55,
M*), 120 (100D, 92 (100), 64 (60);'H-NMR
(400 MHz, DMSO-d, , ppm, TMS) §:7.79 (1H, dd, J =
7.6,1.2 Hz,H-3),7.52 (1H,dt,J =7.6,1.7 Hz, H-
5),6.95 (1H,d,J=7.6 Hz,H6),6.89 (1H,d, J =
7.6 Hz, H4) ;" C-NMR (100 MHz, DMSO-d,) §:
172.6 (s, C-1"), 113. 6 (s, C-1), 161. 8 (s, C2),
117.8 (d, H-3),130. 3 (d, C-4), 119. 9 (d, C-5) ,
130.9 (d, C-6) . HENLEW 10 KK

2.2 HZSFEMMNRER BESERISEH
MAEY) 1.4.5 A BE v PR LG R A 1. R
P 3 P2 AR A A PIRE & e 48 AR 1C, 5 20 A7 ]
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B tkEY 1 X EC- \U87MG\MCF-7\He1a\K562 F
Hep G, Al 1C,,339/N 17 20 pmol » T e
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Tab.1 Cytotoxic activity of diterpenoids 1,4 and 5 on human tumor cell lines (xxs)
o ICs/ (umol * L=1)

EC-1 U8S7TMG A549 MCF-7 Hela K562 Hep G,

FU 5.90 £0.49 28.41 £4.55 120.36 +3.79 21.08 £1.07 300.70 +11.28 108.66 +5.76  10.35 £0.64
1 3.17 £0.16 3.65+0.21° 238.76 £10. 66 10.95 £1.04 3.65+0.31° 1.86 £0.04" 1.97 £0.05"
4 0.29 +£0.02° 5.89 £0.94° 31.29 £2.99° 274.47 £19.36 8.19 £1.96" 9.47 £1.33° 2.69 £0.17°
5 16.68 +1.67 8.97 +1.25* 21.13 £1.57* 148.06 £7.12 6.37 £0.05" 12.81 +£2.44* 7.43 £1.15"
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