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Abstract: Three 4 -thioester-4-deoxypodophyllotoxins, wo 4 -thioether-4-deoxypodophyllotoxins and
one 4§ -thiol-4-deoxypodophyllotoxin w ere synthesized, and their structuresw ere confimed by IR,M S,
'HNMR and elemental analysis The 24 h and 48 h antifeedant activities against the 3rd larvae of
M ythimna separate w ere assayed w ith leaf-disk method The bioassay results showed that 43 -thiol-4-
deoxypodophyllotoxin had the highest activity anong synthesized canpounds Its 24 h and 48 h A FCy,
(concentration for 50% antifeedant activity) were 164 6 and 248 1 mg/L, 5 8 and 3 0 times of that
of podophyllotoxin, respectively. 4 -thioester and 43 -thioether derivatives had relative lower activities
than the others
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Table 1 Physical andM S data of compounds
Compd ::Z;d Mp/ [a 12, CHCl3/(°) M S(EI and ESI), m/z(int%)
1 - 45 188 190 - 139(c=051) 472(M *,66),429(72), 397 (65)
2a n-CsHy; 35 193 195 -58(c=053) 500(M *,3),396(2),229(6),195(14), 149(16), 43(100)
2b" 4-CH;C¢H, 39 216 218 -97(c=0.49) 570 9[M +Na]*,565 9[M +NH,]", 548 8[M +1]", 393 0, 331 0,
273 9,224 8,101 8
3a H 75 98 100 -138(c=063,) 430(M *,100),397(64)
3b CHj 64 220 222 -68(c=057) 444(M *,100),397(100)
3c CHs 59 138 140 - 143(c=062) 458(M *,100), 397 (100)

2b” M Swas analyzed with ESIM S.

Table 2 IR and elanental analytical data of compounds
Elemental analysis(Calcd , %)
Compd IR(KBT),v /an "}
C H s
1 1777,1 690, 1 588, 1 506, 1 482, 1 456, 1 235, 1 129, 934, 628 61 33(61 01) 5 05(5 12) 6 99(6 79)
2a 1776, 1 675, 1588, 1 506, 1485, 1 466, 1 330, 1238, 1211, 1124,1038, 62 41(62 39) 5 74(5 64) 6 33(6 41)
935, 849, 784, 702, 604
2b 1776, 1 694, 1 588, 1 503, 1 484, 1 458, 1 419, 1 330, 1 236, 1215, 1125, 65 71(65 68) 5 32(5 14) 5 52(5 84)
1 036, 984, 850, 810,

3a 2580, 1 776, 1 583, 1 506, 1 480, 1 236, 1 126 , 668 61 43(61 38) 5 22(5 16) 7 31(7 45)

3b 1771,1589, 1506, 1 482, 1 328, 1 234, 1 124, 934 62 44(62 15) 5 21(5 44) 7. 10(7 21)

3c 1776,1587,1 506, 1 481, 1 457, 1 419, 1 328, 1 236, 1 126, 936 62 59(62 87) 5 70(5 72) 6 78(6 99)

2
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Table3 ‘H NMR data of compounds

Campd

'H NMR(CDCl),d

2a

2b

3a

3b

3c

2 43(3H, s, SCOCH3), 2 95(1H, dd, J =11 2,3 4 Hz, 2-H),3 03 3 41(1H,m, 3-H),3 77(6H, s 3', 5" OCH;), 3 83
(3H, s 4'-OCH3) , 4 36 4 39(2H, m, 11-H), 4 56 (1H, d, J =5 6 Hz, 1H) , 5 03(1H, d, J =4 8 Hz 4-H), 5 96 (2H, d,
J=4 8Hz,0-CH,0),6 29(2H, 5 2',6'H), 6 45(1H, s 8H),6 78(1H, 5 5-H)

097 1 06(3H,m, CH,CH,CHj3),1 58 1 84(2H,m, CH,CH,CH3),2 83 2 91(1H, m, CH,CH,CH,), 3 30 3 31
(2H,m, 2,3H),3 73(6H, s, 3", 5" OCH3) , 3 76 (3H, s, 4'OCH,), 3 88 (1H, d, J =4 4 Hz, 110 H), 4 08(1H, d, J =
4 4Hz, 1BH),4 28 4 47(2H,m,1,4-H),6 02(2H, d,J =4 5 Hz O-CH,0), 6 12(2H, s 2',6'H), 6 51(1H, s
8-H),7 13(1H, s 5H)

2 17(3H, s CH3CgHg) , 3 31 3 44(2H, m, 2,3H),3 68(6H, s 3', 5 OCH;) , 3 83(3H, s, 4OCH3), 3 89(1H, d, J =
6 3Hz 100 H), 4 15(1H, d,J =6 3Hz 1B-H), 4 42(1H, d, J =5 2Hz 4H),4 58(1H, d,J =4 6 Hz 1H),5 96(2H,
d, J=4 3Hz, O-CH,-0),6 18(2H, s 2',6'-H),6,53(1H, 5 8H),7 16(1H, s 8-H), 7. 08 7. 40(4H, m, CgH¢)

232 2 67(1H,m,3H),2 86(1H, dd, J =10 8,4 6 Hz, 2-H) , 3 73(6H, s 3', 5" OCH,) , 3 78(3H, s 4 OCH,) , 4 21
(1H,d,J=3 8 Hz 11 H),4 40(1H, d, J =4 8 Hz 1-H) , 4 38 4 43(1H, m, 1B H), 4 59 (1H, d, J =5 6 Hz, 4-H),
5 98(2H, d, J=4 2 Hz, OCH,0),6 27(2H, s 2", 6'-H), 6 46(1H, s 8-H), 6 93(1H, s 5-H)

2 16(3H, 5 SCH;3),3 00 3 29(1H, m, 3H),3 26 3 29(1H,m, 2-H), 3 74 (6H, s 3', 5'OCH;), 3 79 (3H, s
4'OCH3), 4 15(1H, d, J=4 5 Hz, 10 H) , 4 39(1H, s 1-H) , 4 41(1H, d, J =4 5Hz, 1B H), 4 54(1H, d, J =4 8 Hz,
4-H),5 94(2H, d, J =4 9 Hz, O-CH,-0), 6 28(2H, 52", 6'-H), 6 43(1H, s 8-H), 6 94(1H, s 5-H)

1 25(3H, ,J =5 5 Hz, SCH,CH3) , 2 53(2H, q, SCH,CH3), 2 70 2 98(1H,m,3-H),3 23 3 26(1H, m, 2-H), 3 74
(6H, s 3',5'OCH;), 3 80 (3H, s 4'OCH;), 4 00 4 03(1H,m, 1100 -H), 4 38(1H, d, J =4 8 Hz 1H), 4 21 4 61
(1H,m, 1B H), 4 54(1H, d, I =5 1 Hz 4H),5 99(2H, d, J =4 6 Hz, O-CH,-0), 6 37(2H, s 2',6'-H), 6 42(1H, s
8H),6 92(1H, s 5H)

Table 4 A ntifeedant activity of compounds against the 3rd-instar M ythimna separata

Compd

24 h

AFCg/ (mgiL)
(95%CL )

48 h
AFCg/ (mgiL)
(95%CL )

AFC-P
(y=)

Correlation
coefficient

Correlation
coefficient

AFC-P
(y=)

D eoxypodophy llotoxn

Podophy llotoxin

1
2a
2b
3a
3b
3c

4684 3 +0. 563 5x
2 647 8 +0Q 675 2x
4 772 2 +0. 392 8x
5 796 9+1 016 9x
3 802 4 +0 626 0x
4 591 9+1 681 2x
-0 618 8 +1 883 5x
5 224 4 +1 401 6x

3634(937. 5 14091)
3045(1338 6929)
3801(1206 16 063)
164 6(89 0 302 6)
81 842 (4476 149 647)
1749(1305 2 343)
962 1(711 8 1300 4)
691 6(463 6 1031 6)

0976 6
09901
0 9575
09725
09505
0 9655
09737
09915

4 8312 +0 689 3x
3 374 1+0 481 6x
4 517 7 +0. 856 4x
5 7225+1 193 5x
4 3731+0 468 1x
4 8164 +1 716 7x
5 151 0+1 192 6x
5 317 5+1 506 5x

1758 (763 2 4048)
2378(774 4 7299)
3657(920 0 8324)
248 1(161 0 380 7)
21846(1 758 271 531)
1279(916 0 1 787)
747 1(484 9 1150)
615 5(416 0910 2)

0 986 3
0 994 6
09717
0 997 8
09119
0 987 3
0 996 8
09701
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