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I Cw2(Q 78 ) :

: 11
123
M S) (*H NMR) (®*CNMR) DEPT
2
21
[, 11,10 ,
I1( 1: ,m. p. 125 126

CrH20s, IR thx an™ 3 493, 3 129, 1 731,
1656, 1 273, 1 384 '"H NM R (200 Hz, CDCls) &
1 08(3H,d,J= 6 8Hz 15-H),1 75(3H, s, 14-H),
2 04(CH:COO- ,s),3 91(2H,m, 1-H), 3 53(IH,
m,7-H),4 17(1H,d,J= 2 4Hz 6-H),5 01(1H,
m,8H),5 72(1H,d,J= 2 4 Hz 13aH), 6 31

CH, OH I3
15

(1H,d,J= 2 8Hz 13b-H); °C NMR (400 Hz,
CDCl:) & 169 9(C-12), 171 2(M eCOO- ), 137. 0
(c-5), 136 5(C-11), 130 9(C-10), 123 7(C-13),
75 9 (C-8), 68 3(C-6),64 2(C-1),45 1(C-7),34
4 (C-9),32 9(C-4), 31 1(C-3),26 5(C-2),20 9
(CHsCOO- ), 20 2(C-14),19 2(C-15);DEPT
(171 2, 169 9, 137 0, 136 5, 130 9),

(75 9,68 3,45 1,32 9), (123 7,64 2,34 4,
311,26 5), (20 9,20 2,19 2); EM Sm/z
308 (M, 5),290 (M-H0", 8), 248(M-AOH",
29),230(19), 215(17), 207(15) , 189(56) , 179(52) ,
174(26), 169(39), 161(78), 152(55), 137(54), 133
(62), 123(54), 109(84), 105(41), 95(72), 91(74),

69 (100) , [8
10] , 1-
O -A cetylbritannilactone, 1

1’ 16’

wa RO £ &4 11 Conpound Il ) : R=CO(CH,),,CH,
Conpound I 24 23 & ConpoundIll) : R=COCH,
1 [, I
Fig 1 Structure of compounds |, II and III from Inula britanical.
me 1): ,m.p. 955 9% 5 [12] , I
CwHsO2 EM Sm/z:6640M *,11),445  Taraxasterol acetate
(9), 408(44),393(14), 365(12), 339(10), 299(11), 22
272(10), 257(18), 239(18), 229(22), 218(56) , 205 ,
(100); *C NM R (400 Hz, CDCls), 1 3 :
( 2 , 3
(1 [12] , 50 3% 59 6%:;
, II Taraxasteryl paim itate Taraxasteryl palmitate T araxasterol
or¢ 1): , CaxHs02, acetate
m. p 256 257 . EMSm/z: 468(M ", 50), 453 ., Q 1mg/mL , 80%;
(8), 408 (17), 393 (12), 357 (11), 257 (12), 249 , Taraxasteryl paim itate
(40), 229 (18), 218 (41), 203 (83), *C NM R (400 ,7d 56 4%,

Hz, CDCls) 1

[11]
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1 I I
Table1l Carbon-13NM R signalsof compounds Il and III in CDCls
II Compound 1I [I Compound 111
Chemical shift(d) Chemical shift(d)
Carbon [12] DEPT [12] DEPT
Tested value Reported value Tested value Reported value
c-1 38 4 38 4 CH2 384 38 4 CH2
C-2 237 237 CH2 237 236 CH2
Cc-3 80 6 8Q 5 CH 810 80 8 CH
c-4 378 3717 C 378 3717 C
C-5 55 5 55 4 CH 55 4 55 4 CH
C-6 18 2 18 1 CH:2 18 2 18 1 CH2
c-7 339 339 CH:» 340 339 CH2
c-8 40 9 40 9 C 40 9 40 8 C
Cc-9 50 4 50 3 CH 50 3 50 3 CH
c-10 370 370 C 370 370 C
c-11 21 4 21 4 CH2 215 21 4 CH2
c-12 25 6 25 6 CH2 25 6 255 CH2
c-13 3809 388 CH 389 388 CH
c-14 420 420 C 420 419 c
C-15 26 6 26 6 CH2 26 6 26 6 CH2
C-16 39 2 391 CH2 39 2 391 CH2
c-17 345 34 4 C 345 34 4 c
C-18 48 6 48 6 CH 48 7 48 6 CH
C-19 38 3 38 4 CH 38 3 38 3 CH
C-20 154 6 154 3 C 154 7 154 4 C
c-21 255 25 6 CH:» 255 25 4 CH2
C-22 39 4 39 2 CH2 39 4 39 3 CH2
Cc-23 27.9 27.9 CH3s 27.9 27.8 CHs
C-24 16 5 16 5 CH3s 16 5 16 4 CHs
Cc-25 15 8 159 CH3s 159 15 8 CHs
C-26 16 3 16 2 CH3s 16 3 16 2 CH3s
c-27 14 7 14 7 CH3s 147 14 6 CHs
Cc-28 26 2 26 1 CH3s 26 1 26 1 CH3s
C-29 19 4 19 4 CH3 19 5 19 5 CH3
C-30 107 1 107 1 CH2 107 1 107. 0 CH2
co 173 7 173 4 C 171 1 170 8 c
Cc-2' 34 8 347 CH> 21 3 211 CH3
II c-3 1 0L73 7(CO), 34 8(C-2'), 31 9(Cc-14'),29 6(C-4 C-13'),25 2(Cc-3),

22 6(C-15"), 18
(C-16")
Note Other signalsof compound I were at 8173 7(CO), 34 8(C-2'), 31 9(C-14'), 29 6(C-4' to C-13'), 25 2(C-3'), 22 6(C-15') and
18 1(C-16'), signalsof compound in referencewere at 6173 4(CO), 34 7(C-2'), 31 9(C-14'), 29 6(C-4' to C-13'), 25 1(C-3'),
22 6(C-15'), 18 1(Cc-16').

1(C-16');

2 3

4173 4(CO), 34 7(C-2'), 31 9(C-14'), 29 6(C-4'

C-13'), 25 1(C-3'), 22 6(C-15'),18 1

Table 2 The inhibition of three compounds against Fusarium graminearum and Erysiphe graminis %

Fusarium graminearum

Sanple Protective effect on
Inhibition rate of grow ing Inhibition rate of gem ination Erysiphe graminis
1-O-A cetylbritannilactone 59 6 28 9 16 5
Taraxastery| palmitate 50 3 8Q 3 56 4
T araxasterol acetate 58 7 83 9 17
Q 1mg/mL, Q 5mg/mL,

1mg/mL

Note In vitro test of spores and mycelia of Fusarium graminearum, the concentration of tested compoundswere @ 1mg/mL, Q 5mg/mL

regectively. In vivo test of Erysiphe graminis, the concentration of tested compoundswas 1 mg/mL.
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A nti-fungi active compounds from Inula britannica

D ING Hai-xin*,L i Guang-ze"?, FENG Jun-tao"?, ZHANG Xing"’
(1B iorational Pesticides Research and Service Center,N ortw estA & F U niversity, Yangling, Shaanxi 712100, China;
2 Shaanxi Research Center o B igpesticide Engineering and T echnology, Yangling, Shaanxi 712100, China)

Abstract: U nder the tracing of anti-fungi activity, three compoundsw ere iolated from the flow ers of
Inula britannica The structuresw ere identified to be 1-O -A cetylbritannilactone, taraxasteryl palm itate and
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taraxasterol acetate byM S,'H NRM , °C NRM and D EPT. A nti-fungi activities of three compoundsw ere
tested w ith Fusarium graminearum in vitro and Erysiphe graminis in viva The results show ed T araxastery|
paimitate and Taraxasterol acetate had strong inhibition on gemination of gores of Fusarium
graminearum. T he inhibition ratew asmore than 80% under the concentration of @ 1mg/mL. T araxasteryl
palmitate had potent preventive activity against E rysiphe gram inisonw heat in vivo and the effect w as 56
4% under the concencetion of 1 mg/mL. In addition, 1O -A cetylbritannilactone show ed certain inhibition
on grow ing of mycelia of Fusarium graminearum Schw.

Key words Inula britanica; anti-fungi activitity; 1-O-A cetylbritannilactone; T araxasteryl palm itate

T araxasterol acetate
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A nalysisof the lav and ham of hare to forest in the
North of Shaanxi and Guanzhong

YANG Xue-jun, HAN Chong-xuan, ZHANG Hong-li, BU Shu-hai,W ANGM ing-chun YANG Qing-e
(College o Forestry,N orttw estA & F U niversity, Yangling, Shaanxi 712100, China)

Abstract: Thispaper analyzes the ham done by hare to forest in the north of Shaanxi and Guanzhong
areaw ith field research and statistics analysis The result show s that the forest damaged by L epus capensis
is 126 100 hm?, and the average rate is & 71%. The main kinds of trees are P runus am eniaca, Robinia
pseudoacacia, P latycladus orientalis and Pinus tabulagf omis The ham to the sane tree is different in
different areas, and the ham in the same area is different w ith different trees The sean of ham is in
w inter and early oringtme T here are 4 typesof ham: snip plant, eat seedling, eat plant and gnawv rind

Key words forest in Guanzhong and the north of Shaanxi; L epus capensis ham



