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Study on 6 insecticidal podophyllotoxin compounds from the berries
of Sabina vugaris Ant.

FEN G Rui-hong,YAN Hai-yan ,MA Zhi-ging ,L | Guang-ze ,ZHAN G Xing

(Shaanxi Research Center of Biopesticide Technology and Engineering or Biorational Pesticide R & D Center of
Northwest A & F University, Yangling, Shaanxi 712100, China)

Abgtract : In order to isolate other insecticidal podophyllotoxin compounds from the berries of Sabina
vulgaris Ant. ,sx podophyllotoxin compounds were isolated by tracing with insecticidal activity. They
were identified as acetyl picropodophyllotoxin ,deoxypicropodophyllotoxin ,acetyl epipodophyllotoxin ,podo-
phyllotoxin ,deoxypodophyllotoxin and picropodophyllotoxin. The antifeeding activities against the 3rd-in-
star larve of Mythimnaseparate W. and the toxic activities agai nst the 4th-instar larvae of Pierisrapael.
and the 3rd - instar larve of Plutella xylostella L .were tested by leaf-disk method and leaf-dipping meth-
od ,respectively. The bioassay resultsindicated that all these compounds showed highly antif eeding and tox-
ic activities against the 3 tested insects. Podophyllotoxin and deoxypodophyllotoxin were the two with the
highest insecticidal activities among the sx ,while picropodophyllotoxin was the lowest. Besdes, acetyl
picropodophyllotoxin ,deoxypicropodophyllotoxin ,acetyl epipodophyllotoxin and picropodophyllotoxin were
insecticidal compoundsfirstly reported from S. vulgaris.
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(Sabina vulgaris Ant) 1.3
o (51
2] ,
15 kg
(3] 141 95 % ’
; 4 ;
[58] '
: « / ), 12 (AL,
, A2, ,A12) ;A7 Sephadex L H-20
, , ODSA RPCis , 1(5.5
o)) 2(83.2 mg) 3(75.0 mg)
( /
), 13 (SAE1,SAE2, ,SAE13);
1 SA E4 4(50.0
1.1 ) 6(20.0 g0 SAEL ,
1.1.1 (Sabina vul garis Ant.) , 5(15 g)
, 2002-11 , , 6 )
(-18 )
1.1.2 Mythimna separata Wal ker
Plutella xylostellaL .3 , 2
2.1 6
(T=(25+2) ;RH 65% 80%;L/D=12h/12 1, :mp 208.0 210.0 P35+
h) , 37(c=0.5,CHOs) ;EFMS(70 eV) M/ 2:Cos Ha Oo
456 (M*) ,414,398, 356,181,137, 43;" H-NMR
Pieris rapae L. ,2006-05 (CDCl; ,400 M Hz)d ppm:6. 76 (1H ,s, H-5) ,6. 55
, (1H,s,H-8) , 6.40(2H ,s,H-2 ,6) ,5.73(2H ,d,
, ) J=4.4 Hz ,H-OCH:0) ,4.42(2H ,dd,J =7.2 Hz,
4 9.6 Hz ,H-111 ) ,4.33(1H ,d,J =2.4 Hz,H1),
1.1.3 X-6 3.83(3H,s, H4 OCHs) ,3. 81 (6H,s, H-3,
( ) Perkin Elmer Model 5 OCHs) ,3.35(1H,dd,J=3.4 Hz,9.0 Hz,H-2) ,
341 Polarimeter HP 5988 2.99(1H ,m,H-3) ,2.01(3H ,s,0AC)
EI-MS ZAB-HS FAB-MS Brucker AM 400 [11]
BUCHI B688 (acetyl picropodophyllotoxin)
Waters600 (996  PDA 2, :mp 168.0 170.0 ;P17 +
) ,ODSA RP-C18, Sephadex 22(c =0.5,CHQ3) ; EFMS (70 V) m/ z: Co H2 07,
L H-20 398(M +) ,367,339,308,283,230,185,152,115,
84,40;'H-NMR (CDCls , 400 M Hz) dppm: 6.68
1.2 (1H,s,H-5) ,6.59(1H ,s,H-8) ,6.33(2H ,s,H-2 ,
e 3 6),5.94(2H ,d,J =13. 2 Hz, H-OCH:0) ,4. 46
; e (1H,t,J=8.8 Hz,H-11) ,4.38(1H ,br s,H-1) ,
4 3 3.98(1H,d,J=3.2 Hz,H-1) ,3.84(3H,s, H-
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4 OCH;s) ,3.83(6H,s,H-3 ,5 OCHs) ,3.35(1H,
dd,J=2.8 Hz,9.6 Hz,H-2) ,3.01(1H ,m,H-3) ,
2.87(1H,dd,J =6.4 Hz,15.2 Hz,H-4) ,2.57
(1H,dd,J =5.6 Hz,15.2 Hz,H-$) ;* CNMR
(CDCls ,100M Hz) ,DEP® ppm,178.32 (COO,s) ,
153.36(CG-3 ,5 ,s) ,146.81(CG6,7,s) ,138. 19 (C
4 .9 ,130.44(C9,s) ,128.25(C10,s) ,109. 86 (C
8,d) ,108. 78(C5,d) ,104.97 (G2 ,6 ,d) ,100. 36
(GOCH:0 t) ,72.73(C11,d) ,60.83(C4 OCHs ,
q) ,56.18(C-3 5 OCHs ,q) ,46.35(C2,d) ,45.3(C
1,d) ,40.64(C3,d) ,32.96(C3,d) ,32.02(C4 ,t)
[12]

, (deoxypicropo-
dophyllotoxin)

3, ;nmp 169.5 170.0 P13 -
92(c=0.5,CHQ:) ;EFMS(70 eV) nmV z:Cs Haa O ,456
(M +), 414, 398, 356, 181, 137, 43;"H-NMR
(CDCls ,400 M Hz)d ppm:6.88(1H,s, H-5) ,6.55
(1H,s,H-8) ,6.28(2H ,s,H-2" ,6") ,6.15(1H ,d,
J=3.2 Hz,H-4) ,5.99-5.92(2H ,dd,1.2 Hz,8.4
Hz ,0-CH:-0) ,4.66(1H ,d,J =4.8 Hz ,H-1) ,4.35
(1H,d,J=8.0 Hz,H-11m) ,3.91(1H ,d,J =11.2
Hz,H-18) ,3.79 (3H,s,H-4 OCH:) ,3.74(6H,
s,H-3 ,50CHs) ,3.26(1H ,dd,J =5.2 Hz,14.6
Hz,H-2) ,2.99(1H ,m, H-3) ,2.12(3H,s,0Ac) ;
“CGNMR (CDCl: ,100 MHz) ,DEP® ppm: 174. 2
(C10,9) ,170.6(Me-COO-4,9) ,152.7(CG3 5 ,9 ,
148.9 (G6,s) ,147.5(CG7,s) ,136.3(CG4 ,s) ,
134.6(C1, s) ,132.9(C® ,d) ,127.8(C4 ,d) ,
110.1(C-8,d) ,109.5 (C-5,d) ,108.4 (G2 ,6 ,d) ,
101.5(0-CH2-0,t) ,67.9(C4 ,d) ,67.3(C11,t) ,

OCH,

R,
1. &M % 1 # % Acetyl picropodophyllotoxin  Oac;
2. i %0 S F1 8 % Deoxypicropodophyllotoxin  H ;
6. 7 % F1# % Picropodophyllotoxin OH ;

1 6

60.5(C-4 OCHs ,q) ,56.0(G-35 OCHs ,q) ,43.7(
CG1,d) ,41.3(C2,d) ,36.5(C3,d) ,20. 7 (CHs-

CO0O-4,9)
[12] :
(acetyl epipodophyllotoxin)

4, ‘mp 183.0 184.0 ;] -
138° (¢ = 0. 5,CHCIs) ; 5, ; Mp
165.4 166.9 ;[ ]% - 105°(c=0.5,CHCls)

[13]
TLC
HPLC
, ) 4 5
TLC Rf HPLC

, 4

(podophyllotoxin) , 5
(deoxypodophyllotoxin)

6, mp 230.0 230.3 ;P )% -

1° (c =0.5,CHCl3) ; FAB-MS, m/z: C» Hz Os
437.2(M + Na) * ,421.2(M +Li) " ,414.3(M) ",
397.2,355.1,341.1,327.1,313.1,281.1,221. 1,
207.1,154.5,136.1,69.1,50.2;* H-NMR (400 Hz,
CDCls)dppm:2. 74 (H,m,H-3) ,3.25(1H,s, H-
2) ,3.84(6H,m,3 ,5-OCHzs) ,3.94(3H ,m ,4 H-
4) 4.10(1H ,m,H-1) ,4.44(1H ,m,H1B) ,4.51
(1H ,m,H-4) ,4.53(1H ,m,H-11) ,5.93(1H ,m,
O-CH2-0) ,6.36 (1H,m,H-8) ,6.45(2H ,m, H-
2 ,6),7.10(1H ,s,H-5)
[13],
(picropodophyllotoxin)

6
1
R,
! 4R,
0
< &
o] AN
: (0]
H,CO OCH,
OCH,
R, R,
3. LWER A # % Acetyl epipodophyllotoxin H ~ Oac;
4. # F1# % Podophyllotoxin OH H
5. B %% F1 # % Picropodophyllotoxin H H

Fig.1 Chemica structure of 6 podophyllotoxin compoundsfrom the berries of Sabina vul garis Ant.
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2.2.1 24h 48 h 1
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Table 1 Antifeeding activity(24 h & 48 h) of 6 podophyllotoxin compounds

from Sabina vul garis against the 3rd-instar larvae of Mythimna separate Walker.

/h AFCsol 95 %
Tested compounds Treated time AFCP (mg- mL-?%) 95 % Fducid limit  Correlation coefficient
24 Y=4.033+0.811 X 15.593 5.050 48.087 0.948
Acetyl picropodophyllotoxin 48 Y =3.635+0.866 X 37.745 6.623 214.967 0.927
24 Y =5.010 +0.825X 0.972 0.544 1.737 0.979
Deoxypicropodophyllotoxin 48 Y =4.526+1.643X 1.943 1.423 2.653 0.971
24 Y=4.676+0.641X 3.204 0.810 12.669 0.979
Acetyl epipodophyllotoxin 48 Y =4.355+1.043X 4.151 1.664 10.35 0.990
24 Y=0.619+1.884X 0.962 0.712 1.300 0.974
Podophyllotoxin 48 Y =5,151+1.193X 0.747 0.485 1.150 0.997
24 Y =5.224+1.402X 0.692 0.464 1.032 0.992
Deoxypodophyllotoxin 48 Y =5.318+1.507 X 0.616 0.416 0.910 0.970
24 Y=4.701+1.081X 1.892 1.134 3.156 0.967
Picropodophyllotoxin 48 Y =4.747 +1.676 X 1.416 0.961 2.085 0.983
1 \ , 6
24 h 48 h A FCso 0. 692 2 2 ,6 4
0.616 mg/ mL ;48 h )
48 h LGo 0.317 mg/ mL ;
, LGCso 11.124 mg/ mL ,
, 24h 48h AFCso 35.1 4
15.593  37.745 mg/ mL ,
22.5 61.3
2.2.2
2 6 4 48 h
Table 2 Insecticidal activity (48 h) of 6 podophyllotoxin compounds from Sabina vul garis

against the 4rd-instar larvae Pierisrapael.

L Cso/ 95 %
Test Compound LGP (mg- mL-1) 95 % Fducia limit Correlation coefficient
Acetylpicropodophyllotoxin Y=4.347+0.624 X 11.124 2.720 45.499 0.927
. . Y =5.089 +1.469 X 0.869 0.326 2.317 0.985
Deoxypicropodophyllotoxin
Acetyl epipodophyllotoxin Y=5.393+1.201X 0.470 0.154 1.436 0.997
Podophyllotoxin Y=5.614+1.228X 0.317 0.113 0.883 0.997
Deoxypodophyllotoxin Y=1.032+1.549X 0.364 0.116 1.145 0.944
Ficropodophyllotoxin Y=1.446+0.976 X 4.378 0.376 50.970 0.996
2.2.3 3 8. 552 mg/ mL , 28.0
: 72 h 48 h; 13.8 ; .4
, 48h 72h L Cso 72 h
1.963 0.619 mg/ mL ;
48 h 72 h L Cso 54.963 LCso 0.8 1.7 mg/mL
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Table 3 Insecticidal activity (48 h &72 h)of 6 podophyllotoxin compoundsfrom
Sabina vul garis against the 3rdrinstar larvae Plutella xylostella Linnaeus
/h L Cso/ 95 %
Tested Compounds Treated time LCP (mg - mL -1 95 % Fiducid limit __ Correlation coefficient
48 Y =3.972+0.591X 54.963 2.581 117.387 0.927
Acetyl picropodophyllotoxin 72 Y =4.068 +1.001X 8.552 3.860 18.947 0.911
48 Y=4.034+1.193X 4.459 3.131 13.321 0.920
Deoxypicropodophyllotoxin 72 Y=4.931+1.844X 1.091 0.670 1.744 0.928
48 Y =4.230+1.545X 3.151 1.868 5.316 0.978
Acetyl epipodophyllotoxin 72 Y =4.909 + 2. 159 X 1.102 0.794 1.529 0.956
48 Y =4.632+1.256X 1.963 1.197 3.218 0.984
Podophyllotoxin 72 Y=5.360+1.731X 0.619 0.365 1.051 0.913
48 Y =4.265+1.482X 3.135 1.580 6.222 0.918
Deoxypodophyllotoxin 72 Y =5.134 + 1. 906X 0.851 0.607 1.192 0.961
48 Y =3.784+1.706 X 5.162 3.344 7.967 0.923
Picropodophyllotoxin 72 Y =4.482 +2. 277X 1.688 1.174 2.427 0.969
3 B ( )
) ;4
, 4 4 (
4 - ) 4 OH
7,13 -3 2 ( ) 4 OH (
[57,14-15] ) 4 (
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