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Research Progress of Insecticides Containing Trifluoromethylpyridine
XU Fangzhou, CHEN Shunhong, GUO Shengxin, WEI Panpan, WU Jian”
(State Key Laboratory Breeding Base of Green Pesticide and Agricultural Bioengineering, Key Laboratory of Green

Pesticide and Agricultural Bioengineering, Ministry of Education, Guizhou University, Guiyang 550025, China)

Abstract: Trifluoromethylpyridine derivatives have a wide range of biological activities. It is a common active

substructure in pesticide structure, which is also a more concerned substructure in the development of green pesticide in

recent years. In this paper, the progress of trifluoromethylpyridine insecticides was summarized, and its development trend

was prospected.

Key words: trifluoromethylpyridine; insecticidal activity; research progress

CF;

[1-6]

2 1

7

:2020-11-26

1989—
981

21762012, 21562012

2, 1985
1. N
3l
1988
2- .5
12
Denarie ™!
100%
5 100 mg/L
100%M,
111 D20023

o E-mail xufangzhou521@163.com

1 B=mail| jwub@egza.educn

Kristiansen

[10]

Hausermann
2,

51993
4.
- 1995



20 4

/\/O OH
F,C o FiC 1)
=\_Cl =\_Cl
N 0 S
0 0
MR E AR R ML R R LSRR R Ii= mﬁ”tl:ﬁ'l'ﬂii(ﬂw
o— o} OH

FiC o‘%, F.C Oﬁ//\/\ F,C Oﬁ’ FC_ O;S/
— Cl — _—

0 0 o 0

TR RO 7R R R (D PHE SRR 2 FEMHL SRR R R Fluazifop

o 0—

FiC /\/\ o d Na | 0% 4 |
= o e o O\\S,N N_ N_ 0O W AN NN O
o d - HO AN bl 1}/ S Y b \g/ \T\Jr
N ) | 0 — o =

0 X\ 0 RCYN F:C 7N
o} _ ~
Fluazifop-P-buty Poppenate-methyl TR I i [ Flupyrsulfuron
-0 0
H FsC (6]
crio K foN N b =9 3
Y RS SHe 0
N=—
J SN0 #>=/ HO Z>o
| J \_/
\ FsC .
T i e PP AT 1 UG e T
a o «a a o No
jagncINe ot b”
FCTY cl FC 7N~ 0,N CF; FCTX
SR Ik PR S ST i i (fluopyram ) PR TR M
F Cl
H H o 0 cl )—al
PN N\g/N N— o Ne— H
c o 0 d
o W/ W )/
| F.C F,.C cl
_ F
FE R At el pE Wit 7 ik
N N— O
F.C
’ M¢ ~CN \_7 HN—=N
0%\ CF,
TANE B TRNE UL
1
cICl

| Xe / A\
(%—NH
cl
N
Be—d NN T
L., 0
HN

0o 0 /@:O z @
X NJ\N als l /@: ﬁ
|N/ c1H H @iu\ JL

3CRIENR)

[NV}

)



2021 8

[15-21]
o

[17-21]

CH3
\ /S/\
I S |
FiC 7N F.C
6 7
= /
: N 4 N-R
s ! |
o N—cN 'FCTONT I
ECT N | =3 S 4]
11 L _..C 2
3
2008 Haga =%
13, R!
200 mg/L
80%
90% 4 ,
NN
VN
N>_ TS RispE, SRR, L
Y Xebetk. Bk, b,
£ m=1~4
13
4 13
0
Cl OO/ —
0 — S
- X N FC Wl
F7OF

14 15
“s
— “N
\_ 7/
BC—\ 4 ( XCN
18 19
5
2015
21
4 21+a,,, 4 mg/L

/1
) — S
S S5 /(jﬁ‘ N / \ 4
0" "N-CN O
N/

6 7 Aphis gossypii
90% 6 3.125 mg/L
Myzus persicae 100% 8910
0.78 mg/L
90% 11 3.125mg/L

90% 3 .

10
N /@ .
1 ]
| J ¢ \_/ l\ N \ c1:
F.C 7N FC !
12-a 12-b
6~12
2014  Iwasa
14,
- Maehata ™!
15~18.
500 mg/L NN
- Yonemura [¢%
19,
N o Tanabe
[28] 200
5
//O S/_
Oo’/ __ 0o —
— \ / CF; EC — \ /
RC— )N W
16 17

F S R'=H. BI#. Wi
T\{>_®R A=CH. N;
o R=H, CF;. K&, Lidko%:
AR WA
F
20
14~20
100%., 21-b  0.25 mg/L

100%™, 1A%
Muehlebach B
22-a.22-b,



20 4

N o Muehlebach B! .
23 400 mg/L N N N
12.5 mg/L 80% 24.25 12.5 mg/L
100% o Edmunds 80% 6 -
x° X O, xS0 a N.
RN N O F,C NN N= —( "0 - HN_</st\
N H N N7 H / XJ\CE
2a <\N \ 21-b 22-a 22-b
0
FC . O,/%J F F S>
< 4 N= FF S N CF f mw
0=8=0 I\LWR >K[N>=N }\1 Y » \_ _ \, / ’
L 2 \ 24 RN
6 21~25
2016 [36:37]
26, . 28~30.,
. 200 mg/L N N
90%"™!, Muehlebach ¥ Yonemural [4,5-c] 31.32,
27 N N N N
. 12.5 mg/L
N N N N N 80%0
N N N Zhang
12.5 mg/L N N
100%. Tanabe 33~34 7,

Fe S /Cf\ o
S N\

33 34
7 26~34
2017  Jeschke [ 1
35, N N 36.
< o Gusmeroli R o

-4 -



2021 8

Z
N |

Z
FiC N 35

W=C. N. S
R'=CN. Hedk. Ltk

~R!

n=0~3
A=S. S(=0), S(=0),» C(=Y)-O. C(=Y)-NR'.
E=2-[3-50-5- = I k-2 Mb g 4 ]- 1- 2, 4

/

N A

v
H./,

36

O

C(=Y)-NR!-S(0),:

8 35~36
1.2
Li ™ 6- 37-b 5 mg/L 100%
37,
o 37-a 5 mg/L 100% 9.
0
H
NYO ?\I;O
FCTN N 7 ke - cl /\Q
37-a 37-b
9 37
2018 Xu ™ 38.39. 0.1 mg/L 40
40 mg/L 41 50%; Chen
10 . o
Wang ™
o 42 .43 .44 1Cy
o 10 mg/L 100% 12.256.10.876.10.982 mg/L
1 mg/L 16.405mg/L 11 .
cl
0 —
CFs
o NJ\[N\ cl o t N )
seandi S ING oS o
! — {
N 38 CF; N 39
10 38~39
o o)
¢ (\NJJ\O/\/\
(\N // N N\)
N\) N< A5
| ( F.C ~ al
FC Nl ’ 41
40
0
s
o o 0 cl
0 N 0 X =
Z |
| (@] Ny
0 Ng CFs
42 CF; 43
11 40~44
2019  Wang -4-
45.46.47 100 mg/L 48 20 mg/L 7.1%
100% 10 mg/L 60% 100% .Xu ™
5 Chen-, 17 1.2.3- 13 49.50 .51,



20 4

mg/L
74.3%.

[49]

Xu

T

©\)\ /\/N\)jb\ J/\N/\[ R

48

>~R

12

2020 Wu B
N-
54,
LC5() 23 32 Mg/mL 13 o
l? Br
HN [0)
H o 1N
N
Cl
cl NS
46 g
R=Me. i-Pr Fs

\
Z

N —
q 13
55

R'=H. F. Cl. Br. I. OCH;. CHs. CF;%

Tt
bl

Xl
LCso=30.8 mg/L

FiC

14 g

/N\N
O

52 .53, 2
N 2 Y Y
12
TN
— NCN
Cl S
B ) VAR
py e
CH,CHF,
@[ >+ *L Jj
;r, NH R’ NH R’
49
RS .
cl Nl P 4 |/N R
F,C X ;\ 1 R
51 R R
52 53
45~53
2
5564, PR
56152
500 mg/L 100%
LCy
14 .
NN o
N ’O>\/ \ /\R2
L
R>=H. F. Cl. Br. I. OCH;. CH;. CF%:
55.56
5759,
LCs 3.7

mg/l,



2021 8

58
(4 60,
59[55]0 Y N [56]
o 15 o
HN"
Cl
O
NH
‘ [0} X
y=0s _ R N | _®
o Y’ | A | SN
AN NJ\N = FCTNF N 07 NH
PR . :
F:C Cl 60 g’ SR 59 ~ P
-3 SRR
RI=CI. F. CH, Kl O
R=HIZE, £F:, FRNEE, s N N
Bl 20 WL ' [ of
RN 222-ZM K \ Z R®
R3 \\lfic c L7 (€] | RS
(0] A Seeel-- -7 N
N | X N Z
X N Z | _ H
| H FiC Cl 02 NH
FCT N a0 NH 58 b
57 R4 3
R5
R>=Cl. F. CH; R>=Cl. F. CH;,
Ri=FIZE, o3k, 3L, Frodk, Ro=TJ73%, WRImHE, MEM R, 23k,
22- R OHE R 222-=/W Ok MEmEdE, FIE, TR
15 57~60
,2019, 18(5): 42-46.
3 (4] , , . (G N
71 ,2019, 18(1): 16-19.
[5] GUO S X, HE F, DAI A L, et al. Synthesis and biological activities
’ of novel trifluoromethylpyridine amide derivatives containing sulfur
moieties[J]. RSC Advances, 2020, 10(59): 35658-35670.
X (6] . - Pl 2011,
~ N 50(4): 289-295.
N N N [7] . 1. ,2011,42
(8): 1-3; 9.
N - [8] . [D].

2018.
[91 YANGJ C, WU J, CUI D L, et al. Substituted diacryl benzenesul-
fonamide compound and purpose thereof: CN, 105712926 [P].
2016-06-29.
[10] KRISTIANSEN O, DRABEK J. Phenylbenzoylureas: EP, 165903
[P]. 1985-12-27.
[11] HAUSERMANN W, MAURER M, FRIEDEL T. Preparation of
N-3-[[5-(trifluoromethyl)-2-pyridyl]Joxy] phenyl-N'-benzoylureas for
[1] TOMASHENKO O A, GRUSHIN V V. Aromatic trifluoromethyla- combating helminths in livestock: EP, 230400[P]. 1987-07-29.

tion with metal complexes[J]. Chemical Reviews, 2011, 111(8): [12] UNGER T A. Pesticide Synthesis Handbook[M]. London: William

4475-4521. Andrew Publishing, 1996: 219.
2] R R , . “—S=N—CN” [13] DENARIE M, MORITA M, TOKI T, et al. Preparation of
[J]. , 2020, 19(2): N-pyridylcarbonyl-N'-[4-(aryloxy) phenyl] ureas as pesticides: FR,
21-28. 2686341[P]. 1993-07-23.
[3] [@1. [14] STEFTER| 1, ALIG. B, MARHOLD Ay et al/Substituted, pyridylpy-

-7 -



20 4

zoles: DE, 4414333[P]. 1995-10-26.

[15] WITSCHEL M, SEISER T, JOHANNES M, et al. Herbicidal
phenylpyridines: WO, 2016120116[P]. 2016-08-04.

[16] THOMPSON W, JACKSON P, LINDSAY D, et al. Agricultural
chemicals: WO, 2015040352[P]. 2015-03-26.

[17] LOSO M R, NUGENT B M, HUANG J X, et al. Preparation of
insecticidal N-substituted (6-haloalkylpyridin-3-yl) alkyl sulfox-
imines: WO, 2007095229[P]. 2007-08-23.

[18] LOSO M R, NUGENT B M, HUANG J X. N-Substituted (het-
eroaryl) cycloalkyl sulfoximines are effective at controlling insects:
WO, 2008027073[P]. 2008-03-06.

[19] ZHU Y M, LOSO M R, NUGENT B M, et al. Multisubstituted
pyridyl sulfoximines and their use as insecticqides: US,
20080108667[P]. 2008-05-08.

[20] BABCOCK J M. Increasing plant vigor with sulfoximines: US,
20090023782[P]. 2009-01-22.

[21] NUGENT B M, BUYSSE A M, BABCOCK ] M, et al. Preparation
of heterocyclic compounds as pesticides: US, 20090029863 [P].
2009-01-29.

[22] HAGA T, KIMURA H, MORITA M, et al. Preparation of pyridyl-
triazolopyrimidines as pesticides: WO, 2008099902[P]. 2008-08-21.

[23] HAGA T, KIMURA H, MORITA M, et al. Preparation of
pyridyl-triazolopyrimidine ~ derivatives  as
2010018853[P]. 2010-02-18.

[24] IWASA M, TSUJI K, TOMIZAWA M, et al. Preparation of

pesticides: WO,

oxime-substituted amide compounds as pest control agents: WO,
2014010737[P]. 2014-01-16.

[25] MAEHATA R, MIZUNO H, SHIMIZU C, et al. Preparation of pi-
colinamides, their pesticide compositions, and method for control-
ling noxious organisms: WO, 2014021468[P]. 2014-02-06.

[26] YONEMURA I, FUKATSU K. Preparation of pyrrolo [2,3-c]pyri-
dazine derivatives as agricultural and horticultural pesticides: WO,
2014148451[P]. 2014-09-25.

[27] YONEMURA I, FUKATSU K, FURUYA T, et al. Preparation of
imidazo[4,5-c]pyridazine derivatives as agricultural and horticul-
tural insecticides: WO, 2014142292[P]. 2014-09-18.

[28] TANABE T, ITO M, SHIMIZU C, et al. Preparation of fused
heterocyclic compounds as pesticides: WO, 2014132971 [P].
2014-09-04.

[29] TANABE T, MIZUNO H, OKAMOTO H. Fushe heterocyclic com-
pound and pest control application thereof: WO, 2015133603 [P].
2015-09-11.

[30] MUEHLEBACH M, EDMUNDS A, STOLLER A. Pesticidelly ac-
tive amide derivatives with sulphur contaning substituents: WO,
2015117912[P]. 2015-08-13.

[31] MUEHLEBACH M, TITULAER R, EMERY D, et al. Preparation
of pesticidally active imidazole derivatives with sulphur containing

substituents: WO, 2015144895[P]. 2015-10-01;

[32] EDMUNDS A, HALL R G, MUEHLEBACH M, et al. Preparation
of insecticidally active amide derivatives with sulfur-substituted
phenyl or pyridine groups: WO, 2015177063[P]. 2015-11-26.

[33] TANABE T, NOKURA Y, MAEHATA R, et al. Pyrimidinone
compound: WO, 2016052247[P]. 2016-04-07.

[34] MUEHLEBACH M, TITULAER R, EMERY D, et al. Preparation
of arylimidazoles and aryltriazoles as pesticides: WO, 2016012395
[P]. 2016-01-28.

[35] TANABE T, NOKURA Y, MAEHATA R, et al. Pyrimidinone
compound: WO, 2016052247[P]. 2016-04-07.

[36] TANABE T, NOKURA Y, MAEHATA R, et al. Preparation of
pyridazine compounds for controlling harmful arthropods: WO,
2016052455[P]. 2016-04-07.

[37] TANABE T, NOKURA Y, MAEHATA R, et al. Pyrimidinone
compound: WO, 2016052247[P]. 2016-04-07.

[38] YONEMURA 1. Preparation of fused heterocyclic compound with
cycloalkyl group or salt thereof as agricultural and horticultural in-
secticide: WO, 2016104746[P]. 2016-06-30.

[39] ZHANG W M, ROSSI M A, SANA K. Preparation of heterocy-
cle-substituted bicyclic azoles as pesticides: WO, 2016144678 [P].
2016-09-15.

[40] JESCHKE P, GUTBROD O, FISCHER R, et al. Preparation of ni-
trogenous heterocycles as pesticides: WO, 2017005673 [P].
2017-01-12.

[41] GUSMEROLI M, D'ORAZIO G, FORGIA D, et al. Preparation of
caffeine derivatives with nematocidal activity: WO, 2020075107
[P]. 2020-04-16.

[42] LI B, WANG G, SONG, Y Q, et al. Preparation of 6-(pyridin-2-yl)
-3,4-dihydroquinazolinone
104650038[P]. 2015-05-27.

[43] XU X Y, LI Z, CHEN X L, et al. Nitrogen-containing heterocyclic

compounds as pesticide: CN,

compound having nematicidal activity, its preparation method and
application: CN, 108276352[P]. 2018-07-13.

[44] WANG M H, PENG Z, CUI H Q, et al. Compound containing fluo-
rine pyridine piperazine amide and its application as acaricide: CN,
108822082[P]. 2018-11-16.

[45] CHEN Z W. 5-oxo-2-phenyltetrahydrifuran-3-carboxamides as a-
gricultural germicides and their preparation, pharmaceutical com-
positions and use in the treatment of plant fungal infections and
pest control: CN, 108440510[P]. 2018-08-24.

[46] WANG M H, XU L Z, PENG Z, et al. Fluorine-containing pyridyl
acyl piperazine compounds and application thereof as insecticides:
CN, 109336882[P]. 2019-02-15.

[47] CHEN X L, JIA H W, LI Z, et al. Synthesis and nematicidal evalua-
tion of 1,2,3-benzotriazin-4-one derivatives containing piperazine
as linker against Meloidogyne incognita[J] Chinese Chemical Let-
ters, 2019, 30(6): 1207-1213.

( 12.)

-8 -



20 4

3.3.5 N

(1] . [J].
,2003, 2(10): 33-35.
[2] « D)) , 2021(5):
7-8.
[3] . . . .
0. ,2020(13).
( )

( 8 )

[48] XU L Z, LIU L C, SUNJ X, et al. Preparation of the 3-chloro-5-tri-
fluoromethylpyridyl-1,3,4-oxadiazole-2-one and its agriculture ap-
plication: CN, 109232550[P]. 2019-01-18.

[49] XU H H, JIANG X Y, ZHAO C, et al. Fused heterocycle com-
pound, its preparation method and application in preparing insecti-
cides: CN, 109761989[P]. 2019-05-17.

[50] WU C C, YU X B, WANG B L, et al. Synthesis, insecticidal evalu-
ation and 3D-QASR of novel anthranilic diamides derivatives con-
taining N-arylpyrrole as potential ryanodine receptor activators[J]
Journal of Agricultural and Food Chemistry, 2020, 68 (35):
9319-9328.

[51] XU F Z, WANG Y Y, LUO D X, et al. Design, synthesis, insectici-
dal activity and 3D-QSR study for novel trifluoromethyl pyridine
derivatives containing an 1, 3, 4-oxadiazole moiety[J]. RSC Ad-
vances, 2018, 8(12): 6306-6314.

[52] XU F Z, WANG Y Y, LUO D X, et al. Novel trifluoromethyl pyri-

dine derivatives bearing an 1, 3, 4-oxadiazole moiety as potential
insecticide[J]. Chemisryselect, 2018, 3, 2795-2799.

[S3]WU J, XU F Z, WANG Y Y, et al. Phthalic diamide derivative con-
taining trifluoromethylpyridine, its preparation and application in
preparation of insecticide: CN, 107759518[P]. 2018-03-06.

[54] WANG Y Y, XU F Z, LUO, D X, et al. Synthesis of anthranilic di-
amide derivatives containing moieties of trifluoromethylpyridine
and hydrazone as potential anti-viral agents for plants[J]. Journal of
Agricultural and Food Chemistry, 2019, 67(48): 13344-13352.

[55] LUO D X, GUO S X, HE F, et al. Novel anthranilic amide deriva-
tives bearing the chiral thioether and trifluoromethylpyridine: Syn-
thesis and bioactivity[J]. Bioorganic and Medicinal Chemistry Let-
ters, 2020, 30(3): 126902.

[56] XU F Z, WU J, LUO D X, et al. Acylthiourea and acyl urea deriva-
tive containing trifluoromethylpyridine and its application as insec-
ticide and anti-plant virus agent: CN, 110526863[P]. 2019-12-03.

( : )

O e S A S A A L LA et nT S

t i
| i
t i
1 1
f 2021 7 +
1 ° 1
1 26 1
} i
i 100 CFU/g B16 5 CFU/g BI6 1
t o t
t, «“ / / »” 1 +
i 20% - PD20091737 N N i
t N o o T
1 2017 8 1 ( ) !
f \ i
t O i
t . - 1

+
% . o ( : : ) +
X, 4234y QUG LA EAQCITNIG JQURTIAQL L LCCITOIMC FLURISTUIIE T OSE. AL LIPS TCCT VO, 4 LD LW AWMWLCTUGY LTS +)‘

- 12 -



