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Synthesis and Biological Activities of Pyrimethanil Salts
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Abstract Twelve pyrimethanil organic salts have been synthesized. Eleven of them are reported for
the first time. Their preliminary toxicities have been tested by asp-agar-diluted method. The results showed
that they exhibited excellent fungicidal activities. The relationship between the structures and the activities of
these compounds has been discussed.
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Tab.1 The physical character and the elemental analysis results of the compounds
m.p./°C ’ ( ki
C H N
1 96.8~97.8 69.45(69.43) 6.82(6.80) 13.53(13.50)
2 S 102.8~103.2 51.18(51.15) 5.14(5.15) 11.95(11.93)
3 119.6~120.1 72.47(72.60) 6.06(6.09) 12.12(12.10)
4 2,4- 112.0~112.7 57.20(57.16) 4.55(4.56) 10.08(10.00)
5 3- 92.4~93.6 71.12(71.62) 6.45(6.51) 13.82(13.92)
6 1.52793* 74.85(74.82) 9.80(9.83) 2.83(2.91)
7 139.7~140.1 61.01(60.94) 5.44(5.43) 13.36(13.33)
8 124.6~125.7 65.40(65.35) 5.85(5.88) 16.38(16.33)
9 112.6~113.0 65.68(65.64) 6.43(6.46) 15.85(15.84)
10 167.9~168.4 65.22(65.10) 6.22(6.24) 16.31(16.27)
1 206.4~207.0 65.42(65.35) 5.86(5.88) 16.30(16.33)
12 146.0~146.6 62.50(62.44) 5.83(5.86) 15.63(15.60)
* nZ
2
Tab.2 IR and 'H NMR data of the compounds
IR (KBr), v/lcm™ 'H NMR(CDCl,), &
1 3300(vs, NH ), 3100(vs,=CH), 2945(vs, CH ), 2400 1.86 (d, 3H), 2.37 (s, 6H), 5.81~6.46 (m, 5H), 7.00 (t, 1H),
(brvs,  NH,"), 1682(vs, C=0), 1638( Ph), 690, 756(cis) 7.24~7.26 (M, 1H), 7.32 (d, 1H), 7.34 (t, 1H), 8.84 (br s, 1H)
) 3295(vs, NH ), 2984(vs, CH ), 2400(br vs, 2.38 (s, 6H), 2.57 (t, 2H), 3.57 (t, 2H), 6.47 (s, 1H),
NH,"), 1700 (vs, C=0), 1631 (  Ph) 7.128~7.85 (m, 5H), 8.88 (br s, 1H)
3 3299(vs, NH ), 3139(vs, =CH), 2444(vs, NH,"), 1684 2.24 (d, 1H), 2.40 (s, 6H), 2.56 (d, 1H), 6.48 (s, 1H),
(vs, C=0), 1630( Ph) 6.52~7.81 (m, 10H), 8.80 (br s, 1H)
. 3320(vs, NH ), 2504(vs, NH,"), 1644(vs, C=0), 1597  2.41 (s, 6H), 4.71 (s, 2H), 6.49 (s, 1H), 6.85~7.72 (m, 8H),
( Ph),1244(vas,C O C) 10.22 (br d, 1H)
5 3401(vs, NH ), 2950(vs, CH ), 2413(vs, NH,"), 2.06~2.13(m, 5H), 2.40(s, 6H), 2.43(t, 2H), 2.85(t, 2H),
1688(vs, C=0), 1629( Ph) 6.49(s, 1H), 7.10~7.94(m, 10H), 8.80(br s,1H)
0.92 (t, 3H, CH;,), 1.23 ~ 2.15 (m, 26H, CH,), 2.34 ~ 2.42 (m,
6 3296(vs, -NH-), 2541(vs, -NH,"), 1700(vs, C=0) 8H, CH,, CH,), 5.31 ~ 5.44 (m, 2H, CH),6.47 ~ 7.73 (m, 6H,
Ph-H, C,N,-H), 8.67 (br s, 1H, NH)
; 3295(vs, NH ), 3085(vs,=CH), 2300(vs, NH,"), 1690 2.38 (s, 6H), 6.46 (s, 1H), 6.07~6.56 (m, 1H), 7.03 (d, 2H),
(vs, C=0), 1637( Ph), 698(3¢ 4, Cis) 8.87 (brs, 1H)
8 3297(vs, NH ), 3086(vs,=CH), 2302(vs, NH,"), 1690 2.38 (s, 6H), 6.46 (s, 1H), 6.07~6.56 (m, 1H), 7.03 (d, 2H),
(vs, C=0), 1630( Ph), 698(8¢ 4, Cis) 8.87 (brs, 1H)
9 3287(vs, NH ), 2978(vs, CH ), 2348(vs, NH,"), 1.05 (t, 3H), 2.10~2.13 (m, 2H), 2.44 (s, 6H), 3.30 (t, 1H),
1700(vs, C=0), 1595( Ph) 7.76~7.71 (m, 5H), 9.68 (br s, 1H)
10 3294(vs, NH ), 2932(vs, CH ), 2395(vs, NH,"), 2.37 (s, 6H), 2.38~2.39 (t, 4H), 6.49 (s, 1H), 7.01~7.34 (m,
1687(vs, C=0), 1634( Ph) 5H), 8.86 (br s, 1H)
1 3297(vs, NH ), 2307(br vs, NH,"), 1696(vs, C=0), 2.37 (s, 6H), 6.24 (d, 2H), 6.47 (s, 1H), 6.14~7. 05 (m, 5H),
1632( Ph), 973(3¢ ., trans) 8.91 (brs, 1H)
1 3297(vs, NH ), 2960(vs, CH ), 2375(vs, NH,"), 2.40 (s, 6H), 3.03 (s, 4H), 4.52 (s, 1H), 6.49 (s, 1H), 7.05~7.67

1700(vs, C=0), 1634( Ph),

(m, 5H), 8.89 (br s, 1H)
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1 12( 1) ( =99.5%) -80(C.P.
) (C.P. )
2.2
(Fusarium oxysporium f.sp.uasinfectum) (Fusarium oxysporium
f.sp.cucumeris) (Fusarium oxysporium f.sp.niveum) (Fusarium
oxysporium f.sp.cinerea)
2.3
2.3.1 PDA 3d
26°C
2.3.2 10mg 2mL -80 3mL
10mL 2mL -80 3mL
10mL
4 25 5.0 10 20mg/mL( 25
50 100 200mg/mL) 4 ( 125 25 50
100mg/mL)
2.3.3 0.4cm
2.34 imL
25mL 10mL( 10 ) 9cm
2.35 26°C
2.3.6 72h (
) 4 [7
1% = x100
0.4
X Y
r ECy, 95% ECgs
3
3

3

Tab.3 The biological test results of the compounds to several vegetable pathogen

Y =-0.8201 + 6.563 3 x
Y =-35132+7.6858x
Y =-1.3015 + 6.608 8 x
Y =-54441+8.8342x

Y =-43459 +6.4311x

r ECs ECqs
0.9797 7.70 13.72
0.9917 12.81 20.97
0.966 5 8.98 15.94
0.998 1 15.21 23.36
0.8554 28.39 51.17

4
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r ECs, ECqs
Y =-4.8353+6.818 4 x 0.997 8 27.70 48.27
Y =-5.766 7 +7.255 1 0.988 2 30.48 51.37
Y =-7.8982+9.3034 x 0.987 9 24.34 36.58
Y =0.586 8 + 5.397 5 x 0.9917 6.57 13.26
3 Y =-1.728 8 +4.345 6 x 0.9919 35.35 84.52
Y =-3.1107 + 4.868 3 x 0.999 8 46.35 100.9
Y =-4.586 9 + 6.661 1 X 0.9753 27.49 48.55
Y =-45312+509575x 0.9780 39.80 75.16
. Y =-41524+56287x 0.995 8 42.27 82.84
Y =-4.326 4 +5.764 6 X 0.970 3 41.48 80.02
Y =16.578 2 + 6.522 6 x 09714 33.34 59.58
Y=-1.8116 +5.770 1 x 0.986 9 15.15 29.21
s Y =-2.029 0 +5.223 6 0.988 9 22.16 45.76
Y =-1.7277+5.786 5 x 0.980 2 14.54 27.98
Y =-7.798 3+9.3135x 0.9875 24.44 37.58
Y =0.2823+1.1495x 0.9376 19205 8436.2
6 Y =-1.870 6 +2.744 2 0.929 4 318.9 1267.9
Y =-1.500 0 +2.043 7 x 0.980 1 15153 9668.7
Y =-5.246 5+ 6.334 3 x 0.999 8 41.46 75.39
; Y =-3.686 8 + 5.906 6 x 0.989 1 29.56 56.13
Y =-2.423 3 +4.298 6 x 0.993 6 53.32 128.7
Y =-3.950 5+ 6.030 8 x 0.999 8 30.49 57.13
Y =-1.0859+2.911 9x 0.999 9 123.0 451.8
8 Y =-1.4431+35418x 0.9957 65.94 192.1
Y =-0.408 1 + 3.566 4 x 0.990 5 32.84 94.98
Y =-1.9004 +5.417 1 0.989 6 18.79 37.80
Y =-2.789 2 +5.297 2 x 0.996 4 29.54 60.39
9 Y=-17689 +4.8931x 0.996 5 24.17 52.42
Y =-3.809 3 +5.865 1 0.999 9 31.77 60.59
Y =-10.448 2 + 10.631 8 x 0.8780 28.38 40.53
Y =-1.616 8 + 4.303 6 X 0.999 2 34.46 83.12
10 Y =-1.144 9+ 4.936 8 0.989 2 17.57 37.84
Y =0.0415+3.3283x 0.8529 30.89 96.39
Y =3.8887 +3.256 1 x 0.9457 2.19 7.02
Y =-3.6958 +6.089 1 0.937 3 26.80 49.92
1 Y =-1.662 7 + 4.686 8 x 0.998 1 26.40 59.23
Y =-5.8804 +7.698 8 x 0.999 7 25.90 42.36
Y =-2.166 7 + 6.755 9 X 0.9412 11.50 20.15
Y=-29732+5.1938x 0.997 8 34.29 71.09
1 Y =-55221+7.4782x 0.986 3 2553 42.36
Y=-1.1065+3.8710x 0.964 0 37.80 100.6
Y =-1.696 3 +5.163 1 x 0.998 5 19.81 41.26
Y =-0.616 1 +4.852 6 x 0.993 8 14.37 31.36
Y =1.1228+3.686 3x 0.979 2 11.27 31.48
Y=-17220+52528x 0.999 8 19.04 39.16
Y =-4.3459+6.4311x 0.955 4 28.39 51.17
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