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Synthesis and Fungicidal Activity of Aminopyrifen
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Abstract: In this paper, p-nitrobenzaldehyde is used as the starting material for synthesis and the intermediate 1-
(chloromethyl)-4-phenoxybenzene is prepared through coupling reaction, reduction reaction, and chlorination reaction,
followed by substitution reaction of intermediate and 2-amino -6-methylnicotinic acid, and the target product Aminopyrifen
was obtained. Its structure was confirmed by '"H NMR and ESI-MS. The total yield of the reaction is 85.73% (based on
p-nitrobenzaldehyde), and the purity of the target product is 98%. It can be seen from the experimental results. That
Aminopyrifen has a bactericidal activity of 77% and 85% against Botrytis cinerea of soybean at a mass concentration of
1.25 mg/L and 6.25 mg/L, which is clearly superior to the control agent cyproconazole. Therefore, in-depth development
and research can be conducted on Aminopyrifen and its derivatives.
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GF 254 mmol 40°C 30 min
o B.
A B
AVANCE 600 MHz 80°C 2h TLC
Thermo TSQ
CHEETAH N,N- 40 mL 57%
MP450 100 mL 10 min
o 6.24 g

1.2 Aminopyrifen 87.53% 98% o
1.2.1 4- ESI-MS m/z 333.20 M-H . 'H NMR 600 MHz

3.00 g 19.73 mmol N CDCl; &6 804 d J=79Hz IH .741-737 m 2H .

2.66 g 28.26 mmol
.18.42 g 56.53 mmol

.0.26 g 1.39 mmol

7.37-7.32 m 2H .7.15-7.10 m 1H .7.02 ddd
J=10.7 1.6 Hz 4H .6.48 d J=7.9 Hz 1H .6.10-

N,N- 100C 5h 6.41 s 2H 527 s 2H .2.40 s 3H .
TLC )
370 g 4- 2.1
94%. 2.1.1
3.70 g 18.67 mmol 4-
.0.35 g 9.25 mmol
1h TLC 3 o
24 h o
4- 381¢g 5~8x10° /mL
95%. ESI-MS m/z 244.03 M-H ~, '"HNMR 600 22+
MHz CDCl; 6 7.35-7.30 m 4H .7.10 tt J=74 1.2 2C >90 4d o
Hz 1H .7.04-6.95 m 4H .4.65 s 2H . 2.1.2
1.2.2  Aminopyrifen 4- -2- -6- o
4.00 g 20.00 mmol 4- 5
10 mL N,N- DMF 3
5C, o 24h 5x10°
1.45 mL 30 min /mL 10d °
5C A, 2.2
3.04 g 19.99 mmol 2- -6-
60 mL N,N- 5.53 g 40.10 I
1  Aminopyrifen
1%
100 mg/L 50 mg/L 25 mg/L 6.25 mg/L 1.25 mg/L
Aminopyrifen 100 100 100 85 77
IR 100 100 92 0 0
Aminopyrifen 100 100 80
90 85 0
Aminopyrifen o

(C)19948921 China Academic Journal Electronic Publishind89680:. 25 mils recAminopyrifen /v, .Jhki.net
- 15 -



20 3

6.25
mg/L 1.25mg/L 85% 77%
g Aminopyrifen
6.25 mg/L  1.25 mg/L
100% 80% o
3
3.1 4-
2,
2 4-
4-
/h %
1:1:025:1 5 80.7
1:1:005:2 5 94.0
1:1:005:1 5 78.7
1:1:01:15 5 79.7
1:1:01°1 5 76.7
2
1:1:005:2 94.0%.
32 4-
4-
o 30
3 4-
4- 4
/%
1 1:1 90.5
2 1:05 95.0
3 1: 80.9
4 1:3 79.0
3
o 4'
1:05 °
33 Aminopyrifen
4
80°C o

Aminopyrifen

4
4 Aminopyrifen,

85.73% 98% 'H NMR
ESI-MS Aminopyrifen

o 100 mg/L.
50mg/L 25mg/LL  Aminopyrifen
i
6.25 mg/lL 125 mg/L  Aminopyrifen

85% T7%

[1] s , . [31.

2000, 39(3): 1-6.
[2] PRINS T W, TUDZYNSKI P, TIEDEMANN A, et al. Infection
straegies of botrytis cinerea and related necrotrophic pathogens[J].

Fungal Pacthology, 2000: 33-64.

(3] , : 1.
,2001,27(2): 46.
[4] : 1. ,
1991, 17(4): 32-33.
[5] . , ,
[cy/ , . 2012
, : ,2012.
[6] . , ,
(1. ,2011(8): 853-855.
[7] , , . 1.
,2008(3): 136-138.
[8] , . . [cy
,2008.
[9] . : 1.
,1996(1): 55-59.
[10] . 1.

2005(5): 18-19.
[11] MASAHIRO H, YUTA K, MAKOTO F, et al. A novel fungicide

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved. htlp:/(/\\ ww.crfd.net )

- 16 -



2021 6

(2] , , ,
[7l. ,2020, 392(5):31-32.
3] . .2 ML ,
2011.
[4] ; . [I].

,2015,41(6):9-16.

[5] FRITZ B K, HOFFMANN W C, BAGLEY W E. Effects of spray
mixtures on droplet size under aerial application conditions and
implications on drift[J]. Applied Engineering in Agriculture, 2010,
26(1):21-29.

[6] HUANG Y, HOFFMANN W C, LAN Y, et al. Development of a
spray system for an unmanned aerial vehicle platform[J]. Applied

Engineering in Agriculture, 2008, 25(6):803-809.

103299993A, [P].2013-09-18.

[11] , , ,
[J]. (

), 2011, 33(9):1-5.

[12] , , ,
[J]. ( ),
2014, 36(3): 6-13.
[13] , ) ,
1. ,2017, 19(1): 9-17.
[14] , , ,
0. ,2019, 37(12):38-43.

[15] MORADIANA, MOSTAGHIMI J. Surface tension measurement at

high temperatures by using numerical and theoretical drop profiles

[7] s , ANDREAS H, [J]. Fluids Engineering Division of the American Society of
[J1. ,2014, 30(18):55-62. Mechanical Engineers, 2005, 129: 991-1001.
(8] , , . [7]. [16] , , , . 1.
,2005(5):64-65. ,2014, 43(1): 13-16.
(9] ) ) [17] : [D].
1. ,2007(4):189-191. ,2016.
[10] . , . CN, ( )
( 16 ) [J]. ,2013,25(1): 119-123.

aminopyrifen inhibits GWT-1 protein in glycosylphatidylinosi-
tol-anchor biosynthesis in Neurospora crassa[J]. Pesticide Bio-
chemistry and Physiology, 2019, 156: 1-8.

[12] Technology Center. Composition containing fluoroquinazole and

aminopyrifen: CN, 10764852A[P]. 2018-02-02.

[16] ARAKI K, AIZAWA R. Method for manufacturing 2-amino-6-
methylnicotinic acid: CN, 106458908A[P]. 2017-02-22.

[17] AIZAWA R, OKADA 1. Method of producing 2-aminonicotinic
acid benzyl ester derivatives: US, 20160318868 A1[P]. 2016-03.

[18] AIZAWA R, OKADA 1. Method for producing benzyl ester

[13] s s s . : CN, 2-aminonicotinate derivative: EP, 3088391A1[P]. 2016-02-11.
101692824 A[P]. 2009-07-21. [19] ARAKI K, AIZAWA R. Method for manufacturing 2-aminonico-
[14] s . [J1- ,2002(4): 8-11. tinic acid benzyl ester derivative: TW, 1631104B[P]. 2018-08-01.
[15] . ; , ( : )
( 19 ) [D]. : ,2018.
3 [3] ANGIONI A, GARAU A, CABONI P, et al. Gas chromatographic
ion trap mass spectrometry determination of zoxamide residues in
96% 75% grape, grape processing, and in the fermentation process[J]. Journal
. of Chromatography A, 2005, 1097(1/2): 165-170.
. . [4] S
1. ,2011,23(6): 1177-1181.
X X [5] . QUEChERS- / 5
[J]. , 2019, 10
° (17): 5878-5883.
(6] , . - -
[1] , , 2011 —2015 22 [J]. , 2019, 10
1. ,2013,2: 35-37. (7): 1976-1981.

(@A1994-2021 China Ac#femic Journal Electronic Publishing House. All rights reserved.

http://wew.cnki.net )

- 25 -



