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Design and Synthesis of Trifluoro Ethyl Thioether (Sulfoxide) Derivatives

and Their Acaricidal Activity
Zhang Po, Zhang Xi-han, Zhang Shi-xin, Lang Yu-ying, Zhang Jing", Zhang Li-xin"

(Institute of Functional Molecules, Shenyang University of Chemical Technology, Liaoning Province Key Laboratory of
Green Functional Molecular Design and Development, Shenyang 110142, China)

Abstract: In order to discover new acaricides with high activity, low toxicity and low residue, a series of novel trifluoro
ethyl thioether (sulfoxide) derivatives were designed and synthesized utilizing the "scaffold hopping". The targeted compounds
were characterized by '"H NMR, LC-MS. Preliminary bioactivity data indicated that several compounds had good acaricidal
activity against Tetranychus cinnabini. The mortality rates of compound FA-6 and FA-7 were more than 70% at a dose of
6.25 mg/L, and the two compounds could be used as lead compounds for further research.
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1 o
1.1 1.2
Bruker Avance 600 MHz LC- FA-1—~FA-7 3
MSD-Trap-VL & Agilent LC-MS 6130 Buchi 2- -4 -5-[(2,2,2- )
Buchi R-100 .DF-101S 9]

F CH,
o o j@[
H,N S NCF,
X OH SOCl, X Cl I . s/\cn
rRI — >R R
Z = (O),,

1 FA-1~FA-7
3 FA-1~FA-7
1.2.1
100 mL 0.01 mol.
20 mL  N,N- 0.1g 8 1:6
h. TLC °
FA-7 1 g 0.002 8 mol
o FA-6 100 mL 40 mL
1.2.2 0.35 g 0.001 7 mol
FA-1~FA-6 3h, TLC o
2-  -4- -5-[(2,2,2- ) ] 239.0¢g 1
mol . 111.1 g 1.1 mol 40 mL
250 mL 30 min o
1.05 mol . 4 h, FA-1~FA-7 N
TLC o Lo
3 x 60 mL 2,
1
R n 1% 1% /c
FA-1 2-Cl 0 83.3 95 75.7~76.6
FA-2 2-Br 0 82.7 95 80.2~82.8
FA-3 2,6-2Cl1 0 80.4 95 136.2~138.1
FA-4 2-CH,0 0 79.6 94 124.1~125.7
FA-5 2,6-2CH;O 0 77.2 96 146.1~147.8
FA-6 2-CH,Cl 0 85.7 97 119.7~119.8
FA-7 2-CH,Cl 1 65.3 98 158.5~160.3
2
'HNMR 600 MHz -d 6 LC-MS m/z
pA.g 370 d =78 Hz IH 821 s IH 783 dd J=7.6.1.8 Hz 1H .7.50-7.38 m 3H .7.02 d J=11.5Hz IH 345 q M#23]

J=9.6 Hz 2H .2.46 s 3H

8.68 d J=7.7Hz 1H .7.93 s IH .7.69 dd J=7.6.1.8 Hz 1H .7.66 dd J=8.0.12 Hz 1H .7.43 dd J=7.5.12 Hz
FA-2 444 [M+23]
IH .7.39-7.33 m 1H .7.02 d J=11.4Hz 1H 345 q J=9.6 Hz 2H .2.46 s 3H

864 d /=78 Hz 1H .7.51 s 1H .7.39 d J=1.5 Hz 1H .7.39-7.37 m 1H .7.33 dd J=9.1.6.9 Hz IH .7.02 d
FA-3 434 [M+23]
J=114Hz 1H 346 q J=9.7Hz 2H .2.47 s 3H

1031 s I1H .8.82 d J=7.8 Hz 1H .829 dd J=7.9.19 Hz 1H .7.17-7.13 m 1H .7.05 dt J=8.3.14 Hz 1H .
FA-4 396 [M+23]
7.02-6.97 m 1H .4.07 s 3H .3.86 s 1H .3.44 q J=9.7Hz 2H .2.45 s 3H
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'HNMR 600 MHz

-d 6 LC-MS m/z

8.78 d J=8.0 Hz IH .7.75 s 1H .7.44-7.30 m 1H .7.05-6.91 m IH .6.72-6.57 m 2H .4.00-3.81 m 6H .

FA-5 404 [M+1]
3.59-342 m 2H .2.58-2.35 m 3H
FA-6 8.65 d /=7.7Hz 1H .7.86 s 1H .7.62 d J=7.6 Hz 1H .7.54 ddd J=13.8.7.6.1.4 Hz 2H .7.45 t J=73 Hz IH . 414 [M+23].
7.02 d J=11.5Hz 1H .4.89 s 2H .3.44 q J=9.6 Hz 2H .2.46 s 3H 392 [M+1]
898 d J=7.6 Hz 1H .7.96 s 1H .7.64-7.60 IH .7.58-7.51 2H .7.46 td J=7.3.1.8 Hz 1H .7.07 d J=11.0
FA-7 z s m m ? 430 [M+23]
Hz 1H .4.94-485 m 2H .3.69-3.57 m 1H .3.53-3.40 m 1H .243 s 3H
1.3 59-60.
[15-16]. [4] : : . — - ML
FA-1~FA-7 2 ,2007.
3, [5] : A A )-
3 [J]. ,2013,52 (1): 11-12.
% [6] , . N 1. )
100 mg/L 25 mg/L 6.25 mg/L 1998 (6): 2-6.
FA-1 85.0 40.0 0 [7] , , . N-
FA-2 80.0 30.0 0
[J]. ,2004, 3 (1): 15-16; 23.
FA-3 76.0 25.0 0
FA-4 70.0 15.0 0 (8] , s, 123
FA-5 60.0 0 0 1. ,2013,25 (8): 1165-1166.
FA-6 1000 1000 80.0 [9] Toriyabe K, Takefuji N, Minoru I, et al. 3-Arylphenyl Sulfide
FA-7 100.0 95.6 70.0
100.0 100.0 100.0 Derivative and Insecticide and Miticide: WO, 9955668 [P].
1998-04-27.
2 [10] Toriyabe K, Tetsya A, Tarutani M, et al. Biphenyl Sulfide Com-
pounds and Insecticides and Miticides: WO, 2007034755 [P].
2.1
2005-09-21.
FA-1~FA-7 65.3%~85.7%
0 o0 [11] Satoru O, Katsuya K, Keiji K, et al. 3-Alkoxy-1-phenylpyrazole
'HNMR LC-MS .
Derivative and Pest Control Agent: WO, 2009051245 [P].
° 2007-10-18.
2.2 . . .
[12] Toriyabe K J, Yamaguchi M, Ltous Y S, et al. 3-Triazolylphenyl
100 Sulfide Derivative and Insecticide Acaricide Nematicide Contain-
mg/ L 7 ing the Same as Active in Gradient: WO, 2006043635 [P].
FA-6.FA-7 2004-10-02.
0
100% 6.25 mg/ L [13] Gross S, Koerber K, Von D W, et al. 3-Arylquinazolln-4-one Com-
FA-1~FA-S FA-6.FA-7 pounds for Combating Invertebrate Pests, WO, 2010100189 [P].
0
70% ° 2010-09-10.
2-CH,CI FA-6 .FA-7
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