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Studies on pyridine derivatives (V) : Synthesis and bioactivity of
2-alkylamino-5-( 2-aryloylpyrid-3-yl)-1,3 ,4-thiodiazoles
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Abstract ; Fourteen novel title compounds were synthesized from 2-substituted phenoxy isonicotinyl
hydrazide with isothiocyanate. The structures of the compounds were confirmed by 'H NMR, IR and
elemental analysis. The preliminary fungicidal bioassay results showed that the inhibition rate of 4j
against Cladosporium cucumerium was 70% at the concentration of 50 mg/L.
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Table 1 Physico-chemical constants and elemental analysis data of 4a-4n
= 1 , N &S JGZ 43T Elemental analysis( Caled. ,% )
R R
No. M.p./T Yield/ % C H N
4a H CH, CH,4 163 ~ 165 57 60.40 (60.38) 4.76 (4.73) 19.04 (18.78)
4b 2-CH; CH,CH, 167 ~ 168 43 61.54 (61.52) 5.15 (5.16) 17.93 (17.93)
4c 3-CH, CH,CH, 159 ~ 160 62 61.51 (61.52) 5.17 (5.16) 17.93 (17.93)
4d 4-CHj, CH,CH, 170 ~ 171 73 61.54 (61.52) 5.17 (5.16) 18.01 (17.93)
4e 2-Cl CH,CH, 187 ~ 188 41 54.08 (54.13) 3.98 (3.94) 16.82 (16.83)
4f 3-Cl CH,CH, 156 ~ 157 65 54.11 (54.13) 3.98 (3.94) 16.84 (16.83)
4g 4-Cl CH,CH, 181 ~182 72 53.78 (54.13) 3.96 (3.94) 16.68 (16.83)
4h H sec-C,Hy 159 ~ 160 55 62.36 (62.55) 5.52 (5.56) 17.10 (17.16)
4i 2-CH, sec-C,H, 162 ~ 163 43 63.56 (63.50) 5.93 (5.92) 16.46 (16.46)
4 3-CH,4 sec-C,H, 171 ~172 62 63.51 (63.50) 5.92 (5.92) 16.49 (16.46)
4k 4-CH, sec-C,Hy 157 ~ 158 62 63.52 (63.50) 5.94 (5.92) 16.47 (16.46)
41 2-Cl sec-C,H, 155 ~ 156 32 56.49 (56.58) 4.79 (4.75) 15.50 (15.53)
4m 3-Cl sec-C4H, 152 ~153 55 56.51 (56.58) 4.78 (4.75) 15.59 (15.53)
4n 4-Cl sec-C, Hy 150 ~ 151 57 56.53 (56.58) 4.77 (4.75) 15.54 (15.53)
*2 HERWEY da ~n R LR SIE R D SMNRBOLE B
Table 2 'H NMR data and IR of 4a —4n
452 No. "H NMR ( DMSO-d; ) ,8y IR(KBr) ,»/cm ™!
4a 1.19 (t,J =7.17 Hz,3H) ,3.30 ~3.39 (m,2H),7.14 ~7.47 (m,6H),7.90 3 430,3 250,2 970,1 620,1 490,1 410,
(t,J=5.29 Hz,1H) ,8.20 (dd,J=1.92,4.77 Hz,1H) ,8.57 (dd,J = 1. 86, 1 250,1 220,740,690
7.68 Hz,1H)
4b 1.22 (t,J=7.20 Hz,3H) ,2. 11 (s,3H),3.30 ~3.39 (m,2H),7.11 ~7.36 3 430,3 250,2 970,1 620,1 410,1 250,
(m,5H),7.90 (t,J=5.29 Hz,1H),8.22 (dd,J=1.92,4.83 Hz,1H) ,8.57  1230,751
(dd,J=1.89,7.71 Hz,1H)
4c 1.20 (t,J=7.15 Hz,3H),2.33 (s,3H),3.30 ~3.39 (m,2H),6.96 ~7.07 3 430,3 250,2 970,1 580,1 470,1 390,
(m,3H),7.27 ~7.34 (m,2H),7.88 (t,J=5.30 Hz,1H),8.21 (dd,J = 1 240,800,760
1.90,4.75 Hz,1H) ,8.58 (dd,J=1.93,7.68 Hz,1H)
4d 1.20 (t,J=7.15 Hz,3H),2.33 (s,3H),3.30 ~3.39 (m,2H),7.05 ~7.09 3 430,3 250,2 980,1 540,1 490, 1 460,
(m,3H),7.27 ~7.33 (m,2H),7.86 (t,J =5.30 Hz,1H) ,8.19 (dd,J=1.9, 1 400,1 250,1 220,800
4.75 Hz,1H) ,8.56 (dd,J=1.93,7.68 Hz,1H)
e 1.19 (t,J =7.17 Hz,3H) ,3.30 ~3.39 (m,2H),7.28 ~7.45 (m,4H),7.62 3 430,3 250,2 980,1 610,1 470,1 410,
(dd,J=1.41,7.97 Hz,1H) ,7.86 (q,J =4.64 Hz,1H),8.16 (dd,J =1.86, 1 250,1 220,740
4.78 Hz,1H) ,8.59 (dd,J=1.86,7.68 Hz,lH)
af 1.19 (t,J =7.17 Hz,3H),3.30 ~3.39 (m,2H),7.18 ~7.22 (m,1H),  3430,3220,3 050,2 970,1 570,1 470,
7.31~7.38(m,3H),7.45 (t,J=8.1 Hz,1H),7.90 (t,J=5.31 Hz,1H), 1 400,1 220,770
8.23 (dd,J=1.89,4.76 Hz,1H) ,8.58 (dd,J =1.89,7.70 Hz,1H)
4g 1.91 (t,J =7.18 Hz,3H),3.30 ~3.39 (m,2H),7.24 ~7.34 (m,3H),  3430,3270,2 970,1 540,1 490, 1 460,

7.47 ~7.51(m,2H),7.90 (t,J=5.28 Hz,1H) ,8.21 (dd,J =1.93,4.97 Hz,
1H),8.58 (dd,J=1.92,7.72 Hz,1H)

1 400,1 250,1 220,800
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4:3% (Continued )
45 No. "H NMR ( DMSO-d; ) ,5y IR(KBr) ,»/cm ™!

4h 0.90 (t,/=7.32 Hz,3H),1.18 (d,J=6.48 Hz,3H),1.49 ~1.60 (m,2H), 3430,3 180,2 960,1 570,1 500,1 450,
3.66 ~3.75 (m,1H),7.17 ~7.32 (m,4H) ,7.41 ~7.47 (m,2H) ,7.78 (d, 1 400,1 240,1 220,760,700
J=7.74 Hz,1H) ,8.21 (dd,J=1.83,4.71 Hz,1H),8.57 (dd,J =1. 83,
7.65 Hz,1H)

4i 0.90 (t,J=7.34 Hz,3H),1.18 (d,J =6.48 Hz,3H),1.50 ~1.63 (m,2H), 3430,3 180,2 920,1 570,1 470,1 400,
2.11 (s,3H),3.66 ~3.75 (m,1H),7.07 ~7.35 (m,5H),7.77 (d,J = 1250,1 230,750
7.73 Hz,1H),8. 15 (dd,J = 1.93,4. 80 Hz,1H),8. 57 (dd,J =1.93,
7.67 Hz,1H)

4j 0.90 (t,/=7.35Hz,3H),1.18 (d,/=6.49 Hz,3H) ,1.47 ~1.62 (m,2H), 3430,3 170,2 960,1 570,1 470,1 400,
2.33 (s,3H),3.65~3.74 (m,1H) ,6.96 ~7.07 (m,3H),7.27 ~7.34 (m, 1 250,800
2H),7.77 (d,J=7.74 Hz,1H) ,8.21 (dd,J/=1.91,4.76 Hz,1H) ,8.56 (dd,
J=1.89,7.69 Hz,1H)

4k 0.90 (t,/=7.35Hz,3H),1.18 (d,/=6.48 Hz,3H) ,1.47 ~1.63 (m,2H), 3430,3 180,2 960,1 570,1 500,1 450,
2.33 (s,3H),3.67 ~3.75 (m,1H),7.04 ~7.08 (m,2H),7.22 ~7.30 (m, 1 400,1 250,1 210,880,800
3H),7.77 (d,J=7.74 Hz,1H) ,8.18 (dd,J=1.89,4.77 Hz,1H) ,8.55 (dd,
J=1.89,7.68 Hz,1H)

41 0.90 (t,/=7.35Hz,3H),1.18 (d,J=6.44 Hz,3H) ,1.48 ~1.63 (m,2H), 3430,3 180,2 960,1 738,1 570,1 470,
3.67~3.76 (m,1H),7.29 ~7.45 (m,4H),7.62 (dd,J=1.5,7.95 Hz, 1.400,1 260,1 220,760
1H),7.81 (d,/=7.73 Hz,1H) ,8.16 (dd,J=1.86,4.78 Hz,1H) ,8.58 (dd,
J=1.87,7.67 Hz,1H)

4m 0.90 (t,/=7.38 Hz,3H),1.18 (d,/=6.48 Hz,3H),1.48 ~1.63 (m,2H), 3430,3 170,2 960,1 570,1 470,1 400,
3.64 ~3.78 (m,1H),7.18 ~7.22 (m,1H),7.31 ~7.50 (m,4H),7.79(d, 1 240,1 220,800,760
J=7.74 Hz,1H) ,8.23 (dd,J=1.92,4.77 Hz,1H),8.58 (dd,J=1.92,
7.71 Hz,1H)

4n 0.90 (t,/=7.35Hz,3H),1.18 (d,J=6.48 Hz,3H) ,1.50 ~1.61 (m,2H), 3430,3 170,2 960,1 570,1 460,1 400,

3.66~3.75 (m,1H),7.23 ~7.34 (m,3H),7.47 ~7.52 (m,2H),7.89 (d,
J=7.74 Hz,1H) ,8.21 (dd,J =1.89,4.77 Hz,1H),8.57 (dd,J =1. 89,
7.71 Hz,1H)
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x3 BHRUESYEREREN SO mg/L THREEME (MHFZE,%)
Table 3 Fungicidal activity of the title compounds under 50 mg/L ( Inhibition rate, % )

&Y INEE SRBEIRTA Al LA RO T SRAE LR EYINIE S
Compound Gibberella zeae Alternaria solani Cercospora arachidicola ~ Physalospora piricola Cladosporium cucumerium
4a 17.65 0.00 0 31.03 65
4b 23.53 0.00 20 31.03 50
4c 29.41 7.69 28 20.69 35
4d 0.00 7.69 4 34.48 50
4e 23.53 7.69 12 20. 69 35
4f 29.41 15.38 0 27.59 40
4g 29.41 23.08 20 31.03 65
4h 23.53 15.38 4 17.24 30
4i 5.88 7.69 4 31.03 30
4j 17.65 0.00 8 34.48 70
4k 11.76 7.69 0 37.93 60
41 23.53 0.00 12 34.48 40
4m 29.41 7.69 16 34.48 60
4n 11.76 7.69 16 20. 69 65
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