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Synthesis and Herbicidal Activities of Dehydroabietyl-1,2 ,4-Triazole Derivatives
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Abstract: Six novel dehydroabietyl-1,2,4-triazole derivatives were synthesized based on dehydroabietic acid. All the

synthesized compounds were identified by 'H NMR, IR ,MS and elemental analyses. Preliminary bioassay indicated that

they all displayed herbicidal activity to some extent.
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SIS 4 B 0. 1 mol A4 2 F10. 12
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P, TV AR IN0.6 mol CS, 1Y 10 mL £
VSR, IR 4 b, i 60 mL JG/K 2Bk, A K E [
T, AR S it 30 min, #E, ik, FHIC/K SBEGE
U3 W IEYFTRE BT = H, A 30 mL G
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2 #RE5itiR

2.1 BiRAYHELMEREEILEEIE
HEWAa RE AR, 2 61% ,mp. 188 ~
189 °C;'H NMR (400 MHz, CDCl,) 8:7.65 ~7.72
(m,2H,CH,),7.24 ~7.47 (3H,m, C,H,),7.22
(1H,d,J=8.2 Hz,H-11),7.01(1H,d,J =8.2 He,
H-12),6.85(1H,s,H-14) ,5.82(2H,s,NH,) ,4.53
(2H,s,SCH,),2.71 ~2.87 (3H, m, H-7, H-15),
2.36(1H,d,J=12.4,H-1),1.65 ~1.93(6H,m, H-
6,H2,H3,H-5),1.53 ~1.59(5H, m, H-1,H-6, H-
19),1.24(3H,m,H-20) ,1.23(6H,d,J =7.0 Hz, H-
16,H-17) ;" C NMR ( DMSO-d, , 150 MHz) §:156. 1,
147.0,145.7,145.2, 140. 5, 130.3, 129.3, 125.6,
123.7,122.9, 122.0, 121.4, 117.8, 102.6, 55. 4,
32.7,33.2,32.4,31.5,29.7, 25.6, 25.6, 24.3,
22.6,20.7,18.4,14.8,13.7;ESI-MS m/z:462 [ M +
H]"; IR (KBr) v: 3216, 2982, 1642, 1535, 1488,
1372,1375 e¢m™ ; Anal. caled for C, H, N,S:C 72.87,

H7.81,N 12.16;found C 72. 88 ,H 7.81,N 12. 15,

L&A IRBAE K, 723 65% , mp. 165 ~
166 °C ;'H NMR (400 MHz, CDCl, ) §:8.21 ~ 8.45
(2H,m,C4H,),7.22(1H,d,J =8.2 Hz,H-11),7. 12
~7.15(2H,m,C,H,),7.01 (1H,d,J =8.2 Hz, H-
12),6.85(1H,s, H-14),5.82 (2H, s, NH, ) , 4. 53
(2H,s,SCH,),2.71 ~2.87 (3H, m, H-7, H-15),
2.36(1H,d,J=12.4,H-1),1.65 ~1.93(6H,m, H-
6,H2,H3,H-5),1.53 ~1.59(5H, m,H-1,H-6, H-
19),1.24(3H,m,H-20) ,1.23(6H,d,J =7.0 Hz, H-
16 ,H-17) ;" C NMR ( DMSO-d, ,150 MHz) §:162. 4,
156.1,145.2,145.7, 140. 5, 132. 4, 130. 3, 127.6,
127.6, 121.4, 117.8, 110.6, 110.6, 102.6, 55.4,
40.4,32.7,33.2,31.5,29.7,25.6, 25.6, 24.3,
22.6,20.7,18.4,14.8,13.7;ESI-MS m/z:480 [ M +
H]*; IR (KBr) v: 3216, 2983, 1642, 1535, 1488,
1370, 1374 cm™; Anal. caled for C,, H., FN,S: C
70.16,H 7.33,N 11.68; found C 70.15,H 7.31,N
11.69,

LEW 4e WE AR, 775 58% , mp. 213-
214 °C,'"H NMR (400 MHz, CDCL,) §:8. 11 ~ 8. 17
(2H,m,C,H,),7.22(1H,d,J =8.2 Hz,H-11),7. 06
~7.14(2H,m,C,H,),7.01 (1H,d,J =8.2 Hz, H-
12),6.85(1H,s, H-14),5.82 (2H, s, NH, ), 4. 53
(2H,s,SCH,),2.71 ~2.87 (3H, m, H-7, H-15),
2.36(1H,d,J=12.4,H-1),1.65 ~1.93(6H,m, H-
6,H2,H-3,H-5),1.53 ~1.59(5H, m, H-1,H-6, H-
19),1.24(3H,m,H-20) ,1.23(6H,d,J =7.0 Hz, H-
16,H-17) ;" C NMR ( DMSO-d, , 150 MHz) §:156. 1,
145.2,145.7,140.5, 136.4, 130.7, 130. 3, 127.5,
127.5,124.2, 124.2, 121. 4, 117.8, 102.6, 55.4,
38.5,32.7,33.2,31.5,29.7, 25.6, 25.6, 24.3,
22.6,20.7,18.4,14.8,13.7;ESI-MS m/z:496 [ M +
H]*; IR (KBr) v: 3216, 2982, 1642, 1533, 1488,
1371, 1376 c¢m™; Anal. caled for C, H,, CIN,S: C
67.87,H 7.08,N 11.32; found C 67.88,H 7.07,N
11.31,

LEWAd RE AR, 775 55% , mp. 221-
222 °C;'H NMR (400 MHz, CDCL,) §:8.02 ~ 8.07
(2H,m,C,H,),7.22(1H,d,J =8.2 Hz,H-11) ,7.06
~7.12(2H,m,C,H,),7.01 (1H,d,J =8.2 Hz, H-
12),6.85(1H,s, H-14),5.82 (2H, s, NH, ) , 4. 53
(2H,s,SCH,),2.71 ~2.87 (3H, m, H-7, H-15),
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2.36(1H,d,J=12.4,H-1),1.65 ~1.93 (6H, m, H-
6,H2,H3,H-5),1.53 ~1.59(5H, m,H-1,H-6, H-
19),1.24(3H,m,H-20),1.23(6H,d,J =7.0 Hz,H-
16,H-17) ;" C NMR ( DMSO-d, , 150 MHz) §:156. 1,
145.7,145.2,142. 1, 140. 5, 133.9, 133.9, 130. 3,
127.3,127.3, 121.4, 118.2, 117.8, 102.6, 55.4,
40.4,32.7,33.2,31.5,29.7,25.6, 25.6, 24.3,
22.6,20.7,18.4,14.8,13.7;ESI-MS m/z:541 [ M +
H]"; IR (KBr) v: 3216, 2984, 1642, 1535, 1489,
1371, 1375 cm™; Anal. caled for C, H, BrN,S: C
62.23 ,H 6.47,N 10.37; found C 62.22,H 6.48,N
10.37,

EW e RE ORI, 2 68% ,mp. 189 ~
190 °C ;'H NMR (400 MHz,CDCl,)8:7.46(2H,d,J
=8.2 Hz,C,H,),7.35(2H,d,J =8.2 Hz,C/H,),
7.22(1H,d,J =8.2 Hz,H-11),7.01 (1H,d,J =8.2
Hz,H-12),6.85(1H,s,H-14),5.82(2H,s,NH, ),
4.53(2H,s,SCH,),2.71 ~2.87 (3H, m, H-7, H-
15),2.36(1H,d,J =12.4,H-1),1.65 ~1.93(6H,
m,H-6,H2 H-3,H-5),1.53 ~1.59(5H, m,H-1,H-
6,H-19),1.24(3H,m,H20),1.23(6H,d,J=7.0
Hz,H-16,H-17) ;" C NMR ( DMSO-d, , 150 MHz) §:
156.1,145.2,145.7, 140. 5, 138. 4, 137.1, 130. 3,
127.3,127.3,122.5,122.5,121. 4, 117.8, 102.6,
55.4,37.6,32.7,33.2,31.5,29.7, 25.6, 25.6,

24.3,23.6,22.6,20.7,18.4,14. 8 ,13.7; ESI-MS m/
z:476[M +H] " ;IR(KBr) v:3215,2982,1641,1535,
1488, 1372, 1375 em™; Anal. caled for C, Hy N,S: C
73.25,H8.01,N 11.78;found C 73.26,H 8.00,N 11.79,

EW 4 IRE AR, 773 60% , mp. 264-
265 °C;'H NMR (400 MHz, CDCl,) 8:8.51 ~ 8.54
(2H, m,C,H,),8.31 ~8.34 (2H, m, C;H,),7.22
(1H,d,J=8.2 Hz,H-11),7.01(1H,d,J =8.2 Hgz,
H-12),6.85(1H,s,H-14) ,5.82(2H,s,NH,) ,4.53
(2H,s,SCH,),2.71 ~2.87 (3H, m, H-7, H-15),
2.36(1H,d,J=12.4,H-1),1.65 ~1.93(6H,m, H-
6,H2,H3,H-5),1.53 ~1.59(5H, m,H-1,H-6, H-
19),1.24(3H,m,H-20),1.23(6H,d,J =7.0 Hz, H-
16,H-17) ;" C NMR ( DMSO-d, , 150 MHz) §:156. 1,
149.3,147.4,145.2, 145.7, 140.5, 130.7, 130. 7,
130.3, 128.5, 128.5, 121.4, 117.8, 102.6, 55.4,
36.2,32.7,33.2,31.5,29.7, 25.6, 25.6, 24.3,
22.6,20.7,18.4,14.8,13. 7; ESI-MS m/z:507[ M +
H]*; IR (KBr) v: 3215, 2982, 1642, 1534, 1488,
1370, 1375 em™; Anal. caled for C, Hy N,O,S: C
66.41,H 6.92,N 13.82; found C 66.40,H 6.92, N
13.83,
2.2 HERLEYRIBRERE
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Table 1  Herbicidal activities of the targeted compounds
BTG Herbicidal activity( % , #1415 Inhibition rate)
sﬁis Brassica campestris Echinochloa crusgalli
10 pg/ml 100 pg/ml 10 peg/ml 100 pg/ml.
4a 11.4 18.7 2.6 10.3
4b 13.6 21.5 3.2 15.8
4c 14.8 21.3 5.4 17.4
4d 20. 1 24.1 6.1 20.6
4e 8.5 12.9 1.6 7.9
4f 6.8 10. 6 1.2 7.2

ME T LU, A AL & 97E 10 wg/mL
R 2 T R SR 4 AR A R R R 4 i A KRR
H—E R HI VR, S IR F) 100 pg/mL i, i)
HRA YRR £ S, 4 d, RN
TALR I7 PR AT IR IBUC I B3R 553 P e i, 100 pg/mL
Ve BE T A ARIRF) 20% L b5 ORI B SR L

AL A R, BR R0l PR s, R IR 2 1. 2% /2
Ao XA ARG LI 2836 B R

JEF BB S FEAT R
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