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Diterpenoids from Isodon erioealyx in Guizhou
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Abstract: Ten diterpene compounds were isolated from Isodon erioealyx in Guizhou by the comprehensive utilization of
silica gel, Sephadex LH-20 and MCI column chromatography. Their structures were identified on the basis of spectrum
data and literature. All compounds were elucidated as 6-acetyl-Maoecrystal B (1), Maoecrystal O (2) ,12-hydroxyde-
hydro-abietic acid (3) ,Neorabdosin (4) ,Maoecrystal D (5) , Maoecrystal E (6) ,Maoecrystal B (7) , Maoecrystal N
(8),Coetsoidin A (9) , Maoecrystal L. (10) , respectively. Compound 1 was a new natural product. Compound 3 was
firstly isolated from I. erioealyx.
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(2) .12-hydroxydehydro-abietic acid (3) | neorabdosin
(4) BEH D) BEMH E6) B=MB(7) .6
i B N(8) L coetsoidin A(9) \FBEELL L(10) ; H gk
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28 HAR TR B2/ AR IR (20 kg) K i
Ja 1 75% SRR FEH 3 ¥k (3 h/IR) , Wik
WIS IR 1.5 kgo WHH /K 58 2l )G
SEAATHEE LR CBE OE T B A3 I, 6
AR 2 BORAS A Tk 2 B 0. 3 kg, 418 LR ZE L
P0.8 kg, IETEEAHY) 0.3 kg, AKAHH 0.1 kg,
LR SR I 2 ik AT J2 T A1 T k- £ TR 2 TR
FEVEML(20: 150: 1) 153 5 N5 (Fr1 ~Fr5), Fr
2(10:1,87 g) 2 MCI H: EMrbria o K5, H LR
FEJZ A A T Bk - P R A BE R (102 1501 1) 1531 3 4>
204 (Fr 2-1 Fr 22 Fr2-3) ;Fr 2-1(8: 1) ZBEiE
g (05 -PEE 1: 1) 5% 3(27mg) ; Fr 22
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(7:1,151 g) 22 MCI ¥ 2 M bR 2 )5, FFH RE G
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(5:1) 24l £ HPLC HfiE-7K (20-80) PR A5 1L &4
8(61 mg) 10(114 mg) ;Fr 4-3(3: 1) L8 A ik
VR CH ) JE N R B 2 A 6(319 mg)
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C,[a]?-186.9° (¢ =0.63,MeOH) ; 24 EI-MS m/
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SFR K CpHye O , R R 10, U'H NMR [ PC
NMR F1 HMQC 3% ( W3& 1) vJ A, b &Y & 3 4>
AL S 1 ADCBE 2L 6y 2. 11(3H,5),6.24. 6 (-
OAc) | 5 MIEH B[ & 1 DIFAPIERELE S 6, 5. 08
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R E = 8, 6.77 (1H,d,J=10.0 Hz,H3),
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s,H-6),6.74.4 (C-6) | F18 Zffk [ & 1 A HBUR
BHAES 6. 96.8 (C-7),2 kA5 S 6.198.2 (C-
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96.8 (C-7) LFREA L ,8,5.62 (H-6) 565.52.1 (C-
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Table I 'H NMR,"”C NMR and HMBC data of compound 1(CD,0D)
Position Sy S¢ HMBC
1 198.2
2 5.90 (1H,d,J =10.0 Hz) 127.5 C-1
3 6.77 (1H,d,J=10.0 Hz) 160.7 C-1,C-18,C-19
4 35.6
5 2.38 (1H,br s) 52.1 C-18,C-6,C-7,C-20
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6 5.62 (1H,brs)
7
8
9 2.32 (1H,m)
10
lla 1.80 (1H,m)
1B 1.28 (1H,m)
12a 2.13 (1H,m)
128 1.41 (1H,m)
13 2.75 (1H,m)
14a 1.96 (1H,m)
148 1.73 (1H,m)
15
16
17a 5.08 (1H,s)
17b 4.84 (1H,s)
18 1.36 (3H,s)
19 1.20 ( 3H,s)
20« 4.32 (1H,d, J=9.6 Hz)
208 3.98 (1H,d,J =9.6 Hz)
-0OAc

2.11 (3H,s)

74.4 €-5,C7,C-8,-0Ac
96.8
51.6
42.7 C-7,C-11,C-12,C-20
46.2

17.6 €9,C-13
31.9 C-11,C-14,C-16
35.2 C-11,C-16,C-17
26. 1 C-7,C-15
213.6
157.2
109. 4 C-13,C-15

30 C-3,C4,C5
21.9 C4,C5
65.5 C-1,C5,C-7,C9
171.8
24.6 c-6

1 L&Y 1 WEHF HMBC(—) ImFEHEX
Fig. 1 Chemical structure and key HMBC (—) correlation

of compound 1

a2 s m(EM-HEE1:1),EI-MS
m/z406[ M]* ;'"H NMR ( C,D;N,400 MHz) §.5. 51
(1H,d,J=12.8 Hz,H20a),5.38 (1H,d,J =12.8
Hz,H-20b),5.13 ( 1H,dd,J_11.4,3.4 Hz,H-1),
2.16 ( 3H,s,-0OAc),1.07 (3H,s, H-19),1.24 (
3H,s,H-18),0.90 ( 1H,s,J=3.2 Hz, H-16);"C
NMR ( C,D,N, 100MHz),8:75.9 (C-1),24.9 (C-
2),39.5 (C3),34.1 (C4),58.5 (C-5),174.2
(C6),170.7 (C7),59.1 (C-8),45.5 (C9),43.0
(C-10),17.3 (C-11),31.5 (C-12),32.6 (C-13),
24.9 (C-14),216.9 (C-15) ,48.8 (C-16),11.5 (C-
17),33.6 (C-18),23.4 (C-19),69.2 (C20),
170.5,21.7 (-0Ac), DA b %cd 5 skt ™ #7568 —
B EE Y 2 B O(Maoecrystal 0)

HEWm3 BHOEBK(EN), EI-MS m/z:316
(M*);'H NMR (CDCl,,400 MHz) ,5:6.83 (1H,s,
H-14),6.62 (1H,s,H-11),1.22 (3H,d,J =5.8
Hz,H-17),1.23 (3H,d,J =5.8 Hz, H-16),1.27
(3H,s,H-19 ),1.20 (3H,s,H-20 );”C NMR (
CDCl,,100 MHz ) §:37.8 (C-1),18.5 (C-2),36.6
(C-3),47.4 (C4),44.5 (C-5),21.9 (C-6),29.2
(C-7),127.0 (C-8),147.7 (C9),36.8 (C-10),
110.8 (C-11),150.7 (C-12),131.7 (C-13),126.7
(C-14),26.7 (C-15),22.5 (C-16),22.7 (C-17),
184.8 (C-18),16.2 (C-19),25.0 (C20), LI %k
Y5 Scukt™ Rl — B e RS W 3 o (12-
hydroxydehydro-abietic acid) ,

kEwm4 Jooagii (A0-HEE1:1),EI-MS
m/z430 ([M]*);'H NMR ( CDCI,,400 MHz ) ,5:
6.12 (1H,t,J=5.2 Hz,H-15),5.61 (1H,d,J=8.4
Hz,H-6),5.05 (1H,d,J =2.0 Hz, H-17a),5.03
(1H,d,J =2.0Hz,H-17) ,4.37 (1H,d,J =10.0 Hz,
H-20a),4.15 (1H,dd, J = 1.6 Hz, H-20),3.71
(1H,brs,H-3),2.20,2.13 (each 3H,s,2 x-0OAc),
1.28 (3H,s,H-18),1.08 (3H,s,H-19) ;" C NMR
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(CDCl,, 100 MHz )§:202.5 (C-1),41.7 (C-=2),
77.0 (C-3),37.5 (C4),47.6 (C-5),73.9 (C-6),
207.9 (C-7),56.5 (C-8 ),39.5 (C-9),51.2 (C-
10),20.6 (C-11),32.7 (C-12),34.4 (C-13),35.2
(C-14),73.3 (C-15),149.7 (C-16),108.7 (C-
17),29.1 (C-18),22.9 (C-19),62.0 (C=20),
170.1,169.4,21.0,20.5 (OAc): Dk F 335 ¢
Bk R — B, U E A 4 9 Neorabdosin

wEWS Lkt (E0-NE)  EI-MS m/z:
432,C,,H,0,;'H NMR (CDCl,,400 MHz) §:5. 67
(1H,t,br s,H-15),5.13 (1H,s,H-17a) ,5. 11 (1H,
s,H-17b) ,4.89 (1H,t,J_3.6 Hz,H-6) ,4.37 (1H,
dd, J_10.0,1.2 Hz, H,20a),3.96 (1H,dd, J =
10.0,1. 6 Hz,H-20b) ,2.24,2.08 (each 3H,s,2 x -
OAc),0.98 (3H,s,H-18),0.92 (3H,s,H-19);"C
NMR (CDCl,,100 MHz) §:212.2 (C-1),35.2 (C-
2),38.0 (C-3),32.5 (C4),53.2 (C-5),74.5 (C-
6),96.5 (C-7),51.0 (C-8),42.3 (C9),48.6 (C-
10),17.2 (C-11),31.8 (C-12),35.3 (C-13),25.9
(C-14),74.5 (C-15),157.0 (C-16),109.8 (C-
17),29.7 (C-18),23.0 (C-19 ),64.6 (C20),
173.6,170.1,21.9,21.0 (2 x-OAc)., VI ¥
SCHRUO R — B B EL A S MBS D
( Maoecrystal D) ,

wEwme JTEgdh (NE), EI-MS m/z 392
[M]*;'"H NMR (CDCl,-CD,0D,400 MHz) §:5.07
(1H,s,H-17a),5.05 (1H,s, H-17b) ,4.70 (1H,br
s,H-15),4.31 (1H,s,H-1),4.24 (1H,d,J =9.6
Hz,H-20a) ,4.07 (1H,d,J =8.8 Hz, H-20b) ,3.72
(1H,m,H-6),1.98 (3H,s,-OAc ),1.11 (3H,s,H-
18),1.02 (3H,s,H-19);"” C NMR ( C,D,N, 100
MHz) §:74.6 (C-1),25.6 (C-2),38.5 (C-3),33.7
(C4),58.4 (C-5),76.8 (C-6),97.2 (C-7),52.6
(C-8),42.9 (€9),39.9 (C-10),17.3 (C-11),
32.7 (C-12),37.0 (C-13),26.8 (C-14),75.1 (C-
15),162.1 (C-16),107.1 (C-17),32.8 (C-18),
22.0 (C-19),63.0 (C20),170.0,21.5 (-OAc),
AE ot 5 Sclikt ' G — 80, O B A 6 T
# T E(Maoecrystal E)

EMT Tk K (E), EI-MS m/z 388
[M]*;'"HNMR (CDCl,,400 MHz) §:6.76 (1H,d,
J=10.0 Hz,H-3),5.89 (1H,d, J=10.0 Hz,H-=2),
5.64 (1H,brs, H6),5.05 (1H,brs, H-17a) , 4. 82

(1H,s,H-17b) ,4.31 (1H,d,J =10.8 Hz,H-20a ),
3.98 (1H,J =10.8 Hz,H-20b),3.96 (1H,d,J =
2.0 Hz,H-7),2.12 (3H,s,-OAc ),1.28 (3H,s,H-
18),1.20 (3H,s, H-19);” C NMR ( CDCl,, 100
MHz) §:198.0 (C-1),127.5 (C-2),160.5 (C-3),
35.5 (C4),52.2 (C-5),72.7 (C-6),96.8 (C-7),
51.6 (C-8),42.5 (C9),46.2 (C-10),17.6 (C-
11),32.5 (C-12),35.6 (C-13),26.7 (C-14),74.4
(C-15),157.2 (C-16),108.9 (C-17),29.2 (C-
18),27.1 (C-19),64.8 (C20), 171.7, 21.1
(Oac) . DL _F%d5 ek’ il — 5%, dc e e e &
Y17 NTEE g, B(Maoecrystal B) .

HEWS8 HEBKR(EN), EI-MS m/z 360
[M]*;'H NMR (CDCI,,400 MHz) §:6.57 (1H,d,
J=10.4 Hz,H-3),5.92 (1H,d,J =10.4 Hz,H-2),
4.90 (1H,d,J =11.2 Hz,H-20a),4.12 (1H,d,J
=11.2 Hz,H20),1.30 (3H,s,H-18),1.28 (3H,
s,H-19),1.18 (3H,d,J =6.8 Hz,H-17) ;" C NMR
(CDCl,,100 MHz) 8:196.2 (C-1),125.0 (C-2),
156.4 (C-3),36.0 (C4),53.1 (C-5),170.2 (C-
6),169.3 (C-7),59.0 (C-8),43.2 (C-9),49.8
(C-10),18.1 (C-11),29.7 (C-12),35.3 (C-13),
29.5 (C-14) ,216.4 (C-15),51.1 (C-16),16.8 (C-
17),31.8 (C-18),24.7 (C-19),69.0 (C20), LA
Bl SOk R — B MO E A 8 B
il N(Maoecrystal N)

HEW9 Tk KR(EG), EI-MS m/z 386
[M]*;'H NMR (CDCI,,400 MHz) §:6.34 (1H,t,J
=2.4 Hz,H-15),5.10 (1H,d,J =1.2 Hz,H-17a) ,
5.07 (1H,d,J =2.4 Hz,H-17b) ,4.61 (1H,d,J =
8.8 Hz,H-20a) ,4.27 (1H,d,J =8.8 Hz, H-20b) ,
3.78 (1H,t,J =2.8 Hz,H-3),3.25 (1H,d,/=7.6
Hz,H9),2. 14 (3H,s,-0OAc¢),1.55 (3H,s,H-18),
1.22 (3H,s,H-19) ;" C NMR (CDCl,,100 MHz) §:
205.8 (C-1),41.5 (C2),77.4 (C-3),40.2 (C-
4),132.5 (C-5),143.5 (C-6),193.9 (C-7),53.7
(C8),27.3 (€9),52.5 (C-10),19.2 (C-11),
31.9 (C-12),40.9 (C-13),38.4 (C-14),75.9 (C-
15),150.7 (C-16),108.9 (C-17),23.1 (C-18),
21.7 (C-19),67.0 (€C20),170.9,21.0 (-OAc),
DA B 5 S mk il — B s E A 9 N
Coetsoidin A

wEW10  H R (), EI-MS m/z 390
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[M]*;'HNMR (CDCL,,400 MHz) §:9.80 (1H,d,J
=4.8 Hz,H-7),5.20 (1H,d,J =12.0 Hz,H-20),
4.70 (1H,d,J =12.0 Hz,H-20),4.75 (1H, m, H-
1),2.04 (3H,s,-OAc),1.21 (3H,s,H-18),1.17
(3H,d,J =7.6 Hz,H-17),1.00 (3H,s,H-19);"C
NMR (CDCl,, 100 MHz) §:74.8 (C-1),24.0 (C-
2),39.8 (C3),34.0 (C4),61.7 (C5),202.3
(C-6),169.7 (C-7),58.7 (C-8),43.4 (C9),43.2
(C-10),17.1 (C-11),29.1 (C-12),35.0 (C-13),
28.3 (C-14),215.5 (C-16),50.9 (C-16) ,16.7 (C-
17),32.9 (C-18),24.0 (C-19),67.6 (C-20),
170.3,21. 1 (-OAc) . DA OGRS 3cmk' ™ )i
— 3, A 10 9B L(Maoecrstal L) .
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