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Synthesis and Insecticidal Activity of Broflanilide
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Abstract: The synthesis method of Broflanilide was summarized and improved, and its insecticidal activity in
greenhouse was tested. Broflanilide was synthesized from 2-fluoro-3-nitrobenzoic acid and 2-(trifluoromethyl) aniline in 7
steps. The structure of the target compound was confirmed by '"H NMR and ESI-MS, and the total yield was 29.46%. The
improved reaction route has mild conditions, simple operation, easy preparation, low price of raw materials and high
economic feasibility. The results of greenhouse insecticidal activity test showed that Broflanilide could still achieve 100%
insecticidal activity against Plutella xylostella and Mythimna seperata low mass concentration of 1.25 mg/L, which was
better than the control agent Chlorantraniliprole.
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1.1 AE5KA
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121 25 -3- Al F-N-(2- (= 4 FF ) R 66 ) 4% P i e
(D 6 Ak

FREL41.36 g (223.42 mmoD 2-J5-3- Al Jk 4% F R
F-250 mL B A, I 100 mL Ak AR i 7]
LR VS W P 258 10 B 2 AN, 15 31 2-5i-3-
il 6 4% FF IR S 4% . FRE30.00 g (186.18 mmoD 2-
(=3 3 25 1% 5537.68 g(372.37 mmoD — g+
1 000 mL= i, I AN400 mL 5 H e, & T UK
BHHEER0~5C, [ 2-5-3-Hi 26 2K &l o
40 mL S Rt VK FE R B TN S S %
I B E T & SR EE S h, TLC W2 s M g e
&5 RIS 5 Yk 28 T B 25 s ) AT KR 41 L1
UL, WA ALZ A8 JE KB IR B T 45 . 3k 9 I vk
FE AR 4R, A8 AR 2 BT A £3 2 R 4, 432-5-3-
A A -N-(2-( =3 ) R ) 245 I fiz (TID 54.02 g, Wit
#88.4%.

'H NMR (600 MHz, Chloroform-d §:8.72 (d,J=13.8 Hz,
10 .8.46 (ddd,J=8.2.6.5.1.9 Hz, 11D .8.31 (d,J=8.3 Hz, 11D .
8.24 (ddd,J=8.1.7.1.1.9 Hz, 1l .7.70 (dd,J=7.9.1.4 Hz, 11 |
7.68-7.62 (m, 1HD .7.50 (td,J=8.0.0.9 Hz, 1D .7.37-7.32 (m,
1H ., ESI-MSGn/2 :327.1[M-H]
122 3-8 FE-2-F5-N-(2-(= 5 FF ) R 6 ) % Y B e
(V) & Ak

R HL20.00 g (60.93 mmoD 2-35-3-fif F-N-(2-(=
SR ) R 2K B 55 57.77 g(310.29 mmoD oK
AL T-500 mL AL VBN, I T,4- 4N
F250 mLJ5 F i BERE, [F I ) s N EL I N R
1%30.47 mL (364.44 mmoD , #& J5 7E60°C 6 h,
TLCH 45 S N ERE, 1 S S 45 A fS , Jak s T 28 1R B 2
BAHER . AN LR LEEFZK 200 mLEEf#, I
NN A A B 7K R 15 pH R 9 ~ 10, 3 FH Ak
T R B AR PIIE R . A SR SRERI K2
WCUEI, WA ML FEA0 TG K B B T4 oL D
PR IR 4G , 15 B Pl i A 2 dr 2k, 15 31)3-

SAHE-2- 3 -N-(2- (=30 P ) A0 2R % (IV) 16.94
g, I#93.2%

'H NMR (600 MHz, Chloroform-d) §: 8.83 (d,J=15.6 Hz,
10 .8.43 (d,J=8.3 Hz, 1l .7.66 (d,J=7.8 Hz, 1l .7.60 (t,
J=7.9 Hz, 11D .7.52-7.44 (m, 1H) .7.28-7.25 (m, 1H) .7.08 (t,
J=7.8 Hz, 1D .6.97 (td, J=8.3.1.7 Hz, 11D .3.91 (s, 21D ,
ESI-MS (n/2) :299.03[M+H] ",
123 2-5-3-( I HE 2 Fk )-N-(2- (= 5 F 3 ) R Ik ) oK
FEEfE (V) 14 %
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9~10, A H € [ 44, e J5 A FH A e TR DR DR
TR 20 TR ™ e ok A S AT Al 159 312-91-3-(F
FEZHL)-N-(2-( =9 28 R ) R i (V) 4.12 g,
R H78.8%.

'H NMR (600 MHz, Chloroform-d) §: 8.82 (d,J=15.7 Hz,
10 .8.45 (d,J=8.4 Hz, 1l .7.67-7.64 (m, 10 .7.60 (t,J=7.7
Hz, 1K .7.38 (ddd,J=8.6.7.1.1.7 Hz, 1D .7.27 (s, |HD .7.17
(td,J=8.0.1.0 Hz, 1D .6.87 (td,J=8.3.1.7 Hz, 1K) .4.15 (s,
1H .2.94(s,3H , ESI-MS Gn/?) :313.1[M+H]*,
1.2.4  2-5-3-(N- FF A It fldg i )-N-(2-(— 3 G )
IRF) IR (VD )5 B

1 100 mL & L IA3.00 g (9.61 mmoD 2-
8 -3-(FF G UL )-IN-(2- (= 3 H 2 ) 2 0 ) 28 ik e
1.94 ¢(19.21 mmoD — & J1& 240 mL S H ke, & T
VKA IR 0~5C L #41.62 g(11.53 mmoD & HI A
BT 10 mL U B, SR 5 UK IR A T 3B T
TN N T 0 o8 B I T AR E I #E1.5 h, TLC
MW B N R R o B N 4 RS S 9 25 T TR
LSRN 7K A B, A ML 468 FH o A0 it PR S A 9
R R G A B R R P I KR R B T
Tk 8 I ok S A o A FH AT 2 A R A5 2 IR R ) Al
1, 15 21 2- 55 -3~ (N- FF R FH G Ji 26 )-N-(2- (=9
TV HL) R IR (VD 3.46 g, I0%86.7%.,

'"H NMR (600 MHz, Chloroform-d) 6:8.63 (d,J=15.1 Hz,
11D .8.33 (d,J=8.2 Hz, 11D .7.99 (t,J=7.9 Hz, 11D .7.66 (dd,
J=79.1.5 Hz, 11 .7.62-7.56 (m, 11 .7.39-7.31 (m,3H .
7.30-7.26 (m, 21D .7.20 (d,J=8.1 Hz,3H .3.47 (s,3H) ., ES-
I-MS (m/?) :415.09[M-H]",
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-3-(N-F LK F B % 3 )-N-(4- (B T A Be-2-38)-2-(=
SR D) R0 2K R (VD 0.43 g, W%61.8%.

"H NMR (600 MHz, Chloroform-d) §:8.81 (d,J=16.0 Hz,
11 .8.65 (d,J=8.8 Hz, 1) .8.02-7.96 (m, 11D .7.87 (d,J=2.2
Hz, 1) .7.81 (dd,J=9.0.2.2 Hz, 10 .7.41 (t,J=7.8 Hz, 1 .
7.33 (d,J=6.9 Hz,2H .7.21 (dt,J=25.2.7.9 Hz, 41D .3.46 (s,
30 . ESI-MS(n/2 :583.11[M-H] .
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150 mL AL TR P IAN0.03 g (1.25 mmoD 4

i, A IE Dbk 5 & ML AR5 I 0.50 g (0.85
mmoD 2-5(-3-(N- T RE A FF Ik i B )-N- (4- (4 3N &
-2-5)-2- (R0 ) IR ) A FH B Ji% ¢ 5 mL N,N-—
IS FRE I, 7EOKADIRAS N HEFE10 min, 1) e N
SHEIIMA0.17 g(0.95 mmoD N-JRARIEFARE W i, %
WA NHEFE2 h, TLCHR I R NV IEFR . | N 45 W)
] s N I SR SR AR ZHL, HOA LZE HAE
PTG 7K B R B e L 3o B 980 < 4 AR 5 K 15 )
()R it AT FH AT JZ AT 4li4K, 45 3 broflanilide 0.48 g, Y
84.7%.

'HNMR (600 MHz, Chloroform-d §:8.12 (d,J=2.1 Hz,
10 .8.08 (s, 1HD .7.98 (t,J=7.2 Hz, 1H .7.91-7.88 (m, 11 .
7.43 (s, 11D .7.31(d,J=24.5 Hz, 31D .7.23 (d,J=21.7 Hz, 31D .
3.49(s,3H) . ESI-MSGn/2) :661.01[M-H]",
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