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Synthesis and acaricidal activity of methoxylcarbamates
containing substituted 2-phenylpyridine moieties
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Abstract: Nine novel methoxylcarbamates containing substituted 2-phenylpyridine moieties were
synthesized from hydroxyphenylboronic acid and substituted 2-bromopyridine via Suzuki cross-coupling
reaction and nucleophilic substitution sequence. Their structures were characterized by IR,'H NMR and
ESI-MS. The preliminary bioassay showed that some compounds exhibited excellent lethality against
Tetranychus cinnabarinus at 500 mg/L. The results indicated that above methoxylcarbamates can serve
as potential acaricidal lead compounds.
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Table 1 Physicochemical and ESI-MS data of target compounds 5
fb4¥) Compd. 43 Formula Ar ESI-MS,m/z
5a C,,H,N,0, 3-(3-methylpyridin-2-yl) 379.08[ M +H] *
5b C,,Hy,N,0, 3-(6-methylpyridin-2-yl) 379.28[M+H] *
5c C,,H,,CIN,O, 3-(5-chloropyridin-2-yl) 399.02[M+H] *
5d C,,H;CIF;N,0, 3-[ 3-chloro-5-( trifluoromethyl ) pyridin-2-y1 | 466.82[M +H] *
5e C, H;C,N,0, 3-(3,5-dichloropyridin-2-yl) 433.01[M+H]*
5f C, H,4BrN;Oq4 3-(5-bromo-3-nitropyridin-2-yl) 512.43[M +Na] *
5g C,,HyN,O0, 4-(pyridin-2-yl) 365.03[M+H] *
5h C,,H,,F;N,0, 4-[ 5-( trifluoromethyl) pyridin-2-yl | 432.99[M+H]*
5i C, H;C,N,0, 4-(3,5-dichloropyridin-2-yl) 454.95[M +Na] *
1 BRI & ¥ 8 a ik
Note ; The target compounds are brown oil.
*2 B EY S W HIRSIS NI IR
Table 2 'H NMR and IR data of target compounds 5
EY 'H NMR »
Compd (500 MHz, CDCL,/TMS) , & IR, »/cm
5a 2.30 (s, 3H, Pyridine-3-CH, ) , 3.74 (s, 3H, NOCH,), 3.77 (s, 3H, COOCH,), 5.17 (s, 2928, 1740, 1582, 1490,
2H, ArCH,), 6.99 ~7.01 (m, 1H, Ar-H), 7.09 ~7.12 (m, 2H, Ar-H), 7.19 (dd, J=7.7, 1440,1322,1208, 1099,
4.8 Hz, 1H, Pyridine-H), 7.36 ~7.40 (m, 4H, Ar-H), 7.58 (dd, J=7.6, 4.8 Hz, 1H, 029,764,726, 700
Pyridine-H) , 7.65 (d, J=6.4 Hz, 1H, Ar-H), 8.52 (d, J=4.6 Hz, 1H, Pyridine-H)
5b 2.62 (s, 3H, Pyridine-6-CH, ), 3.76 (s, 3H, NOCH, ), 3.80 (s, 3H, COOCH;), 5.21 (s, 2955, 1740, 1578, 1455,
2H, ArCH,), 7.00 (dd, J=8.0, 2.3 Hz, IH, Ar-H), 7.09 (d, J=7.6 Hz, 1H, Pyridine-H), 1325,1243, 1098, 1032,
7.36 ~7.40 (m, 4H, Ar-H) , 7.49 (d, J =7.8 Hz, 1H, Pyridine-H) , 7.55 (d, J=7.7 Hz, 1H, 776,694
Pyridine-H) , 7.59 ~7.68 (m, 3H, Ar-H)
5¢c 3.78 (s, 3H, NOCH, ), 3.82 (s, 3H, COOCH,) , 5.21 (s, 2H, ArCH,), 7.03 (dd, J=8.1, 2928, 1376, 1579, 1459,
2.5 Hz, 1H, Ar-H), 7.38 ~7.42 (m, 4H, Ar-H), 7.54 (d, J=7.8 Hz, 1H, Pyridine-H), 1442,1325,1203,1 111,
7.62 ~7.63 (m, 1H, Ar-H), 7.64 ~7.68 (m, 2H, Ar-H), 7.73 (dd, J=8.5, 2.5 Hz, 1H, 1030, 789, 758, 691
Pyridine-H) , 8. 63 (d, J=2.4 Hz, 1H, Pyridine-H)
5d 3.75 (s, 3H, NOCH, ), 3.80 (s, 3H, COOCH,), 5.18 (s, 2H, ArCH,), 7.07 ~7.11 (m, 2931, 1738, 1591, 1 494,
1H, Ar-H), 7.33 ~7.37 (m, 3H, Ar-H), 7.38 ~7.42 (m, 3H, Ar-H), 7.63 ~7.67 (m, 1H, 1459,1442,1345,1 189,
Ar-H) , 8.05 (d, J=1.6 Hz, 1H, Pyridine-H), 8.85 (d, J=1.1 Hz, 1H, Pyridine-H) 1140, 1 118, 1 061, 821,

786, 766
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Table 2 ( Continued )
ez !
H NMR (500 MHz, CDCl,/TMS) , &
Compd.

Se 3.75 (s, 3H, NOCH; ), 3.79 (s, 3H, COOCH;), 5.18 (s, 2H, ArCH, ), 7.04 ~7.07 (m, 2954,1739, 1581, 1491,

1H, Ar-H), 7.29 ~7.33 (m, 2H, Ar-H), 7.37 ~7.41 (m, 4H, Ar-H), 7.62 ~7.67 (m, 1H,

1441, 1369, 1324, 1231,

Ar-H), 7.82 (d, J=2.2 Hz, 1H, Pyridine-H) , 8.55 (d, J=2.2 Hz, 1H, Pyridine-H) 1116, 1025, 788, 755, 697

5f 3.75 (s, 3H, NOCH; ), 3.81 (s, 3H, COOCH;), 5.15 (s, 2H, ArCH, ), 7.08 ~7.10 (m,

2954, 1735, 1581, 1544,

1H, Ar-H), 7.36 ~7.40 (m, 4H, Ar-H), 7.50 ~7.53 (m, 2H, Ar-H), 7.62 ~7.64 (m, 1H, 1443,1349,1241,1 098,

Ar-H), 8.28 (d, J=2.1 Hz, 1H, Pyridine-H) , 8.91 (d, J=2.1 Hz, 1H, Pyridine-H)

5g 3.77 (s, 3H, NOCH, ), 3.82 (s, 3H, COOCH; ), 5.19 (s, 2H, ArCH,), 7.05 ~7.07 (m,
2H, Ar-H), 7.18 (ddd, J=7.2, 4.8, 1.2 Hz, 1H, Pyridine-H) , 7.37 ~7.42 (m, 3H, Ar-H) ,
7.63 ~7.73 (m, 3H, 2Pyridine-H, Ar-H), 7.93 ~7.95 (m, 2H, Ar-H), 8.65 (ddd, J=4.8,

1.5, 0.9 Hz, 1H, Pyridine-H)

5h 3.78 (s, 3H, NOCH; ), 3.84 (s, 3H, COOCH;), 5.21 (s, 2H, ArCH,), 7.09 ~7.12 (m,
2H, Ar-H), 7.38 ~7.45 (m, 3H, Ar-H), 7.62 ~7.64 (m, 1H, Ar-H), 7.84 (d, J=8.4 Hz,
1H, Pyridine-H) , 8.02 ~8.06 (m, 3H, Pyridine-H, 2Ar-H) , 8.95 (s, 1H, Pyridine-H)

5i 3.77 (s, 3H, NOCH; ), 3.83 (s, 3H, COOCH;), 5.19 (s, 2H, ArCH, ), 7.04 ~7.07 (m,
2H, Ar-H), 7.36 ~7.45 (m, 3H, Ar-H), 7.61 ~7.67 (m, 1H, Ar-H), 7.68 ~7.74 (m, 2H,
Ar-H), 7.83 (d, J=2.1 Hz, 1H, Pyridine-H) , 8.54 (d, J=2.1 Hz, 1H, Pyridine-H)

1029, 766, 734

2931, 1737, 1606, 1514,
1491, 1466, 1437, 1244,
1317, 1176, 1 098, 1 024,
816, 766

2930, 1731, 1 600, 1515,
1485, 1446, 1331, 1 247,
1176, 1 129, 1 087,1 016,
831, 764

2926, 1738, 1608, 1512,
1432, 1370, 1335, 1247,
1177, 1 111, 1 023, 835,
711
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Table 3  Acaricidal activity of target compounds 5

against Tetranychus cinnabarinus (500 mg/L)

A& % Compd. HFER Lethality rate /%

Sa 100
5b 100
5c 80
5d 90
Se 100
5f 0
S5g 80
5h 90
5i 100

P[4k 2% abamectin 100
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