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Synthesis and insecticidal activity of fluralaner
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Abstract: In order to explore the application prospect of veterinary drug fluralaner in the control of

agricultural pests, fluralaner was synthesized via seven steps with 4-bromo-2-methylbenzoic acid as starting

material. The total yield of the product was 31.11% (calculation based on the 4-bromo-2-methylbenzoic
acid) and the purity was 98%. The structure was confirmed by 'HNMR, "CNMR and ESI-MS. The
insecticidal activity of fluralaner was tested. The results indicated that fluralaner had significant contact

activity against Plutella xylostella and Mythimna seperata with insecticidal activity of 100% at 1.25 mg/L.

The insecticidal activity of fluralaner was obviously better than that of tetrachlorantraniliprole. Therefore,

fluralaner can be used as a lead compound for further research.

Key words: fluralaner; isoxazolidine; 4-[5-(3,5-dichlorophenyl)-4,5-dihydro-5-(trifluoromethyl)-3-isoxazolyl]-

2-methylbenzoic acid; insecticidal activity; fine chemical intermediates
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Bruker /A #); ACQUITY QDa JHif Al ¢, 350
Waters /N H]; CHEETAH H e 4l fb il #5 o1
RHAE AR BHE A R F] ;. R-300 BEdt 2 &1L,
B+ BUCHI 22 ) ; MP450 4 H shii 54, TR i
REA AR I A IR H]

12 $&
121 4-Zoeak2-EXTER (1) 94 m%

4 10.00 g( 46.74 mmol )X} 4-P-2-F FLORHI iR |
23.39 g (233.69 mmol ) IE T HLMIEEE. 0.96 ¢
(2.34mmol ) 1,3- X ( - REBE)HKE . 026 ¢
(1.17 mmol ) BERRA . 7.75 g (56.09 mmol ) HRFR
BRI SO T R B SO N, R RN AR R A
AEH 3R, AR IR 10 h, TLC B/R
RN TEA, BRI R =R, A KR ER
BRI pH £ 1~2, MR LBRFEEL, H ALK K
AR A K VRN, JOKBRIREE T8, Uk, wk4q,
13 7.85 g 4-LEHE-2-FIELE R, R 94.3%,
ESI-MS, m/Z: 177.04 [M-H] . '"HNMR (600 MHz,
CDCl;),0: 8.13 (d, J = 8.0 Hz, 1H), 7.85~7.82 (m, 2H),
2.71 (s, 3H), 2.64 (s, 3H); "CNMR (600 MHz, CDCl;),
5: 197.8, 171.8, 141.5, 139.9, 132.4, 131.7, 131.4,
125.5, 26.9, 22.0,
122 4-[3-3.5- =& K X)-4,44-Z f-3-# K -1-R
RTA2-FERTR () 4946 %

] s WO HOIA 5.00 g(28.08 mmol ) 1T, 6.79 ¢
(28.08 mmol ) 3',5- " 5-2,2,2-=FAKLH . 4.66 ¢
(33.70 mmol ) BREREN . 0.31 g (1.40 mmol ) H#:

FREN A 9.10 g ( 505.45 mmol ) /K, KRS PITE 60 °C
THEFk 24 h, TLC BRI 584, o] il hinA
K, MO EBEFERL, AP ICAKBR IR B T4

U VR, AR (BRI V (Z R CTR)
V (AimEE)=1: 2] 14 895 g 4-[3-(3,5- A K
55)-4,4,4- =5 -3-FRH-1-EACT R -2- B R H R

W N 75.9%, ESI-MS, m/Z: 419.1 [M-H] ., 'HNMR
(600 MHz, CDCl5),d: 8.16 (d, J = 8.0 Hz, 1H), 7.84~
7.79 (m, 2H), 7.50 (d, J = 1.8 Hz, 2H), 7.36 (t, J =
1.8 Hz, 1H), 5.59 (s, 1H), 3.87 (d, J = 17.5 Hz, 1H),
3.72 (d, J=17.5 Hz, 1H), 2.73 (s, 3H) ; *CNMR (600
MHz, CDCly),d: 198.8, 171.9, 142.0, 141.0, 138.6,
135.4, 133.7, 132.0, 131.4, 129.2, 125.4, 125.1, 123.1,
76.0, 40.7, 22.0,

123 4-[3-3,5- =&KX £)-4,44-Z F-1-ARKR-2-T

Hi-1-K]-2-F AR TR (V) 698 m%

A @ PR O ImA 500 g

(11.90 mmol ) I, #+ETFHNA 6.02 g(59.52 mmol )
SOME, FRBPE L b, BRSNS
B, m=okESEPmAERFREM 015 g (1.19
mmol ) 4- I ZBEMERE , JRRHRA Y E 60 °C,
SRIG BT 2.43 g (23.81 mmol ) ZFRHEF, 4 hN5E

BejE, IREWTE 60 °CTiHHE 8 h, TLC B/ 58
4, BHIEER, MAKMEERE pH £ 1~2, &
R CERFEIL, A3 MUK U K i Fne R /K e 34

TOKBRRREE T4, Uk, W46, 15 3.96 g 4-[3-(3,5-
TRARFKL)-4,4,4- =T - 15802 T M- 1-FE ] 2-HREOR
HIR, RN 82.7%. ESI-MS, m/Z: 401.1 [M-H] .

'HNMR (600 MHz, CDCl;),5: 8.08 (d, J = 8.6 Hz, 1H),
7.71~7.68 (m, 2H), 7.38 (d, J = 1.6 Hz, 1H), 7.34 (t,
J=1.9 Hz, 1H), 7.15 (d, J = 1.8 Hz, 2H), 2.68 (s, 3H);
BCNMR (600 MHz, CDCls),8: 190.1, 171.8, 141.8,
136.6, 135.2, 133.2, 131.9, 131.8, 131.5, 131.0, 131.1,

129.8, 127.5, 125.9, 125.5, 21.9,,
124 4535 =R KX K)45-ZA-5(=RTF
H)-3- MG K- 2-F AR TR (V) 896K
# 1.19 g (29.85 mmol ) FE L. 1.04 ¢
(14.93 mmol ) FhFRFRIE S HIFL LT /3 5CH 50%
KEW, BHERRE, B HREHH. m=H
P IA 3.00 g( 7.46 mmol ) IV ., 0.72 g( 2.24 mmol )
PUT REIRAEE , A GE f F R 5 O E T koK
W R, IR 0~5 °C, ZRISHIINE L i
W, R g T R =Y 6 h, TLC R
RN SE4s, [ RN P I A K AR iR, 98 pH =
1~2, LR CERAEE, A WU K R A& £h K
VRV, JOKBRRREE TR, fbuk. Wk4q, HEEMraifk
CEERF R V (LR CTER) = V (filEk)=1 : 2 f52.23
g 4-[5-(3,5- A A HL)-4,5- A -5-( = U AL -3- SRk
ML) 2-F BRI R, Rl 71.7%. ESI-MS, m/Z:
418.11 [M+H]", 'HNMR (600 MHz, CDCls), o:
8.13~8.08 (m, 1H), 7.58~7.52 (m, 4H), 7.44 (t, J=1.8
Hz, 1H), 4.11 (d, J = 17.1 Hz, 1H), 3.72 (d, J = 17.1
Hz, 1H), 2.69 (s, 3H); "CNMR (600 MHz, CDCl;),d:
172.2, 155.4, 142.1, 138.8, 135.7, 132.2, 131.5, 130.4,
130.2, 129.8, 125.3, 124.3, 122.7, 87.4, 43.9, 22.0.,

1.2.5  2-(1,3- = & A -1,3- = & - 5 "] % -2- & )-N-
(2,2,2- = R T A)- T B m (V) 89 A A%,

] B A 5.00 g (24.50 mmol ) 485 — H

M H 2, mAERERFEMEMA 583 ¢
(48.98 mmol ) SALWA, [FIF IR 5h, [N 584

VSR AR R s L S L O T I W B
A 3.30 g (24.39 mmol ) = ZHEEhRREE . & 5
Fbe, B FIA 2.96 g (29.26 mmol ) = Z &5 ¥
S ORCE T oK e, =R 0~5 °C, g
AR I =, Ee, ZETE =R
N 3 ho flE, BREEA, uEWHAE, FE)EPraif ( vk
WKV (LBRETR) = V (AiEE)=1:6) 15 6.40 g
2-(1,3-Z5AM-1,3- A - S0 he-2-95)-N-(2,2,2- =91
HE)-2 WMz, WK 91.7%. ESI-MS, m/Z: 287.09
[M+H]", '"HNMR (600 MHz, DMSO),d: 8.93 (t, J =
6.3 Hz, 1H), 7.92 (dd, J=5.5. 3.1 Hz, 2H), 7.88 (dd,
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J=5.5. 3.0 Hz, 2H), 4.28 (s, 2H), 3.93 (td, J= 9.8
6.4 Hz, 2H); "CNMR [ 600 MHz, (CD;),CO ], o:
168.2, 167.8, 135.2, 133.1, 126.8, 123.9, 41.0, 40.8.,
12.6 2-8A-N-(Q22-ZR )Tk (V) #5454

fia] KOS R 5.00 g (17.48 mmol ) VI, 150 mL
FHEAT 1.90 g (22.72 mmol ) i35 60%K /K&
ME, 25 CTHEFE 6 h, SUEER LA, BB
AR, mEEEEBIA 100 mL 48R4
i, ZiRBEFE 1h, SUEBREAEY, 10 s A
SAAEAA, Frifp ek, ok e e
T 15 mL K, R AR 47K % W00E 15 pH
% 9~10, LR L FERAHL, A HUAHH IS KB FR 6 T,
o WA 1.94 g 2-F 5E-N-(2,2,2- = L) Ok
e, WeE 71.1%. ESI-MS, m/Z: 157.04 [M+H]",
'"HNMR (600 MHz, CDCl,),5: 7.84~7.73 (m, 1H),
3.94 (qd, J=9.1. 6.6 Hz, 2H), 3.43 (s, 2H), 1.55 (brs,
2H); "CNMR (600 MHz, CDCly),d: 172.9, 123.0,
44.2,40.0,

1.2.7  #EZD AR

] B A 0.80 g (1.92 mmol ) V., A
E RS A 0.46 g (3.84 mmol ) 5L AR,
IS 5 h, SO 58 &R R IR 4615 4-[5-(3,5-—
AR IE)-4,5- " -5-(H T I )-3- S mEmp AL ]-2- F L
RS 17 = OB A 0.36 g (2.30 mmol ) VI,
W R, BEEEFNA 0.23 g (2.30 mmol ) =
ORI = PO E Fukoks b sl ik 0~5 °C,
RIS 4-[5-(3,5- A AR FH)-4,5- H-5-(ZFWH
BE)-3-SEmkme e -2- BRI RS, TR, RIETH R
FIMN 3 ho Wedn, HEHraifk (BT v (@
TR W) = V (A IhAER)=1 : 5)4% 0.78 g SEPIN, Ut
K 73.3%, P4 K 98% ., m.p. 136.1~136.8 °C,
ESI-MS, m/Z: 556.1 [M+H]'. '"HNMR (600 MHz,
DMSO0),d: 8.60~8.58 (m, 2H), 7.78 (t, J = 1.9 Hz, 1H),
7.62~7.56 (m, 4H), 7.47 (d, J = 8.0 Hz, 1H), 4.36 (d, J
=18.3 Hz, 1H), 4.28 (d, J = 18.4 Hz, 1H), 3.93 (dt, J =
9.8. 4.9 Hz, 2H), 3.89 (d, J= 6.0 Hz, 2H), 2.37 (s,

3H) ; "CNMR (600 MHz, DMSO), J: 169.9, 169.4,
155.5, 138.8, 137.3, 137.1, 135.6, 129.8, 129.4, 127.7,
125.3, 124.7, 124.3, 122.9, 87.4, 43.9, 40.8, 19.7,

19.6.
2 RHEEENE

21 MEFHE
2,11 DR IRk Ty &

B3 mg RSB hr gy (it s AL 95%11 ) H
3mL AR+ EE (RFLEE 10 1) 3f#, SR)GH RS
Bt & A 2% (B srE, TR nkiE 80 my#E
B RIKHRE R R YR B o e [l k1 X IR 2

RIS o DA IR+ H B+ 2%0 ki 80 AYHE H ok
KA 12 1:10) Ras X IRSEe 4,

K H airbrush W25 1k, BOR 3B 09 H WM A,
Hil S E AR 3 om AR, F2e B S B0 1155 B I3 =
B, H airbrush WEZEHL [ 120 10 psi (24
0.7 kg/em® ) ) XF My F1E S R AT Y A E %S I, A
HAT VAN AN 6 om BEFRMLT [ R TS HA
PRt/ Nk, SRR 10 3k, BB R SR
R SR, AbPRJE 48 h AT 4ETT, 0 RAE RS
B LERE 3 REE, SRECEYE, W TFRT
BARLIESET %,

FET-3#/%=Ft BB/ A £l< 100 (1)
MEIEFET R /% = (LBFE TR — XF BESET-R)/
(1 — XFHEZET-%) x 100 (2)
2,12 FbeyipikF

B3 mg SRy A gl (B L 95%1t ) H
3 mL PIER+HEE PRFREE 12 1) M, SRIG AL
% FH & AT 2%l 1R 80 B [ e /K i B 1l & 4]
WRE . SR IERE T BB X IR G F L6 2 . 25 (IR
ZH AT R+ H B+ 2%ont i 80 AR A [ A K (RFL
b 1:1:10) Mz HXTIRSCERA .

K airbrush WE%5 7k, K il =k B 0BT 6 £ OK
HER I B A% 5 om /N, H IR SIS 1T 5] AR E]
Y, airbrush Wi HL (R J128 10 psi (4
0.7 kg/em® ) ) K5 B il 4 1) 24 W 34 A9 W8 A 1B S i
BT HCA RN AR 6 cm FYEEFRILY, AR T
Ja A ARSI AR 3 B 4h i 10 Sk, R R SRS
HE SR, ARBRE 72 h 4TS, 0 SRAE AR 5E R
B SLWNE 3WRELE, HRECEFYE, X (1),

(2) IWERIEFT R,
22 FHEUHIELER

Fi A ST R R BOE PESL 8 ik, AT AR UG

PR, SERIE 1,

e W W AL NP R Y et

Table 1 Insecticide test results of fluralaner
- HARIET /%
255 E it
10.00 mg/L 5.00 mg/L 2.50 mg/L 1.25 mg/L
o JINSRE I 100.0 100.0 100.0 100.0
T hL

Rl 100.0 100.0 100.0 100.0
PGl N 100.0 100.0 100.0 68.8
BEME gl 100.0 100.0 75.0 60.0

AR SO T 56T 44 Kk A 259 Y G e e
AN B AR M. SR R, T R gkt
ANFEIR . B AU RO R R, FE YRR
1.25 mg/L i}, ZRAGEEY R 100%, B SAL T X 18
25 751) D S8 L A
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ARSCLL 4-1R-2-F B8 R RN 0 S5 18 T Bk
WA FEEZ 7 SRV K &R EFERG, Hgla
'THNMR. “CNMR #I ESI-MS #fiilF, I3 B High
AT ARG E , SRR HENAEHNRE
BOREE, 7 1.25 mg/L FlE FX/NSE, . U
Z HUORARAR TTIE 2] 100% , A% HUTE 1 B A0 T % iR
25500 DU e, 2y R BT E N e e A Y
FEBTIR A F AU TR AMESY , TP M
SRk AL & ) BB KB TT & DR, K4
W2 R R 25 R AT .
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