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Abstract: Thirty one novel compounds of 2-heterocyclic-1, 3, 4-oxadiazine-5-one derivatives were
synthesized through the starting material substituted heterocyclic carboxylic acid. The structure of all
compounds was confirmed by '"H NMR and elemental analysis. The preliminary assays showed that
some compounds exhibited significant herbicidal activity. The inhibition rate of E14,E16 ,E20 and E21
to the Digitaria sanguinalis and E06 , E07 ,E10, E14 ,E16 and E20 to the Ambrosia tricolor reached
90% at the mass concentration of 200 mg/L.
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Table 1 Physical and elemental analytical data of compounds D and E

TEE T CHHRAE) /%
EE7 1 K m. p./C VES _
R R 31 . Elemental analysis( Caled. ) /%
Compd. or nyy Yield/ % C N I
o.
Do1 @/ H 148.3 ~150.0 16.90 50.55(50.61)  16.78(16.86) 3.68(3.64)
AN
D02 |N/ H 196.4 ~197.2 32.50 S4.11(54.24)  23.81(23.72) 3.92(3.98)
S
D03 Cl\@/ H 190.4 ~192.0 31.50 38.73(38.81)  12.85(12.93) 2.37(2.33)
E01 Q/ CH, 114.4 ~115.4 47.20 53.29(53.33)  15.73(15.55) 4.59(4.48)
E02 @/ C,H, 64.2 ~64.9 50.30 55.60(55.67)  14.45(14.43) 5.23(5.19)
E03 Q/ n-C,H, 45.2 ~45.4 52.40 57.62(57.69)  13.57(13.45) 5.73(5.81)
E04 Q/ i-C,H, 45.3 ~46.3 69.80 57.74(57.69)  13.48(13.45) 5.85(5.81)
E05 ®/ CH,CH = CH, 65.3~65.6 46.00 58.16(58.25)  13.66(13.59) 4.92(4.89)
E06 @/ n-C,H, 41.8 ~42.5 56.80 59.52(59.45)  12.46(12.60) 6.32(6.37)
E07 @/ sec-C,H, 33.3-~33.8 57.00 59.56(59.45)  12.71(12.60) 6.28(6.35)
E08 Q/ i-C,H, 84.1~84.5 41.80 59.43(59.45)  12.61(12.60) 6.38(6.35)
E09 Q/ CH,CH,CH =CH, 48.7 ~49.2 43.76 60.03(59.99)  12.60(12.72) 5.57(5.49)
E10 Q/ i-C5Hy, 46.5 ~47.0 56.00 61.13(61.00)  11.73(11.86) 6.88(6.83)
A
Ell | 7 CH, 145.4 ~146.9 46.90 56.50(56.54)  22.06(21.98) 4.66(4.74)
A
E12 | 7 C,H, 76.8 ~77.1 48.60 58.45(58.53)  20.34(20.48) 5.44(5.40)
A
E13 | _ n-C,H, 68.5~69.0 51.60 60.31(60.26)  19.28(19.17) 5.89(5.98)
A
El4 | N i-CH, 84.2 ~85.2 60. 00 60.23(60.26)  19.11(19.17) 6.01(5.98)
A
El5 | CH,CH =CH, 56.7 ~57.5 59.10 60.89(60.82)  19.32(19.34) 5.17(5.10)
N
A
E16 | n-C,H, 56.5~57.4 59.00 61.71(61.79)  18.08(18.01) 6.41(6.48)
N
AN
El7 | N sec-C,H, 60.6 ~61.0 46.20 61.68(61.79)  18.10(18.01) 6.39(6.48)
AN
E18 | N i-C,Hy 76.6 ~77.1 42.30 61.83(61.79)  17.97(18.01) 6.56(6.48)
A
E19 |N/ i-CsHy, 83.7 ~84.8 75.00 63.02(63.14)  17.03(16.99) 6.85(6.93)
O-S
E20 ~ 7 CH, 112.2~112.8  69.30  41.78(41.65)  12.02(12.14)  3.09(3.06)
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R R a1 ) Elemental analysis( Caled. )/ %
Compd. or nyy Yield/ %
C N H
S
E21 O\@/ C,H, 76.0 ~76.8 72.70 44.29(44.18)  11.31(11.45) 3.63(3.71)
O-S
E22 ~ 7 n-CyH, 66.6~67.4 66.90 46.30(46.42)  10.92(10.83) 4.21(4.29)
S .
E23 ~ 7 i-C;H, 84.9 ~85.4 58.70 46.53(46.42)  10.75(10.83) 4.26(4.29)
S
B4 )T concn=cn, 78.8 ~79.5 63.60  46.64(46.79)  10.97(10.91)  3.45(3.53)
O-S
E25 X7 n-C,H, n31D =1.6572 70.90 48.37(48.44)  10.35(10.27) 4.73(4.80)
O-S
E26 ~X sec-C,H, n31D =1.6585 64.30 48.52(48.44)  10.18(10.27) 4.85(4.80)
S .
E27 \@/ i-C,H, 99.5 ~100.0 66.70 48.49(48.44)  10.21(10.27) 4.88(4.80)
Cl~¢S .
E28 ~ 7 i-CsH,, 75.2~76.8 58.20 50.12(50.26)  9.90(9.77) 5.18(5.27)
£2 L&YW DME BMZELIRSIESE
Table 2 'H NMR data of compounds D and E

fE44 Compd.

"H NMR (CDCl;/TMS) ,6

DO1

D02

D03

EO01

E02

E03

E04

E05

E06

Eo07

E08

4.74(s,2H,0CH, ) ,6.49 ~6.50(m,1H, furanylH4) ,6.87(d,1H,J =2.70 Hz, furanylH-3) ,7.53(d,1H, furanyl H-5,J =
1.75 Hz) ,8.59(s,1H,NH)

4.82(s,2H,OCH, ),7.48 ~7.52(m, 1H, pyridinylH-5) ,8. 11 (d, 1H, J = 8. 10 Hz, pyridinylH4 ) ,8. 67 (d,1H,J =
3.30 Hz, pyridinylH-6) ,8.93 (s, 1H, pyridinylH-2) ,11.24(s,1H,NH)

4.76(s,2H,0CH, ) ,6.89(d,1H,J =3.90 Hz, thiophenylH-3),7.26(d,1H,J =3.90 Hz, thiophenylH4 ) ,8.32 (s, 1H,
NH)

3.40(s,3H,CH;) ,4.68(s,2H,0CH, ) ,6.48 ~6.49(m,1H, furanylH4) ,6.85(d,1H,J =3.00 Hz, furanylH-3) ,7.53(d,
1H,J =1.80 Hz, furanylH-5)

1.28(t,3H,/=7.20 Hz,CH,;),3.80 ~3.87(m,2H,N - CH, ) ,4.66 (s,2H,OCH, ) ,6.47 - 6.49 (m, 1H, furanylH4 ) ,
6.84(d,1H,J =3.00 Hz,furanylH-3) ,7.53(d,1H,J =1. 80 Hz,furanylH-5)

0.91(t,3H,J=7.30 Hz,CH;),1.69 ~1.76 (m,2H,CH, ) ,3.72(t,3H,J =7.35 Hz,N - CH, ) ,4. 64 (s,2H,OCH, ) ,
6.47 ~6.49(m,1H, furanylH4) ,6.84(d,1H,J =3. 60 Hz, furanylH-3) ,7.50(d,1H,J =1.75 Hz,furanylH-5)
1.29(d,6H,J=6.90 Hz,CH; ) ,4.64 (s,2H,OCH, ) ,4.86 ~4.95(m,1H,CH) ,6.47 ~6.49(m,1H, furanylH4 ) ,6. 84
(d,1H,J=3.70 Hz,furanylH-3),7.52(d,1H,J =1.80 Hz, furanylH-5)

4.38(d,2H,J=5.70 Hz,CH, ) ,4.69(s,2H,0OCH, ) ,5.21 ~5.32(m,2H, =CH, ) ,5.86 ~5.95(m,1H, =CH) ,6.46 ~
6.48(m,1H,furanylH4) ,6.84(d,1H,J =3.70 Hz, furanylH-3) ,7.51(d,1H,J =1. 80 Hz,furanylH-5)
0.95(t,3H,/=7.20 Hz,CH;),1.32 ~1.40(m,2H,CH, ),1.65 ~1.73(m,2H,CH, ) ,3. 78 (t,2H,J =7.35 Hz,N -
CH, ) ,4.67(s,2H,OCH, ) ,6.49 ~ 6. 50 (m, 1H, furanylH4 ) ,6. 85(d, 1H, J =3. 30 Hz, furanylH-3),7.54 (d,1H,J =
1.80 Hz,furanylH-5)

0.86(t,3H,J=7.30 Hz,CH,),1.27(d,3H,/=7.10 Hz,CH; ) ,1.54 ~1.85(m,2H,CH, ) ,4.62 ~4.71(m,1H,CH ),
4.66(s,2H,0CH, ) ,6.47 ~6.48(m,1H, furanylH4 ) ,6.84 (d,1H,J =3. 30 Hz, furanylH-3) ,7.53(d,1H,J =1.90 Hz,
furanylH-5)

0.95(d,6H,/=5.10 Hz,CH; ),2.19 ~2.21(m,1H,CH),3.61(d,2H,J =6.30 Hz,N - CH, ) ,4. 69 (s,2H,OCH, ) ,
6.49 ~6.51(m,1H, furanylH4) ,6.87(d,1H,J =3.40 Hz,furanylH-3) ,7.54(d,1H,J =1.70 Hz,furanylH-5)
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454 Compd.

"H NMR (CDCl;/TMS) ,6

E09

E10

El1

E12

E13

El4

E15

El6

E17

E18

E19

E20

E21

E22

E23

E24

E25

E26

E27

E28

2.44 ~2.51(m,2H,CH, ),3.85(t,J =7.20 Hz,2H,N - CH, ) ,4. 65 (s,2H,OCH, ) ,5.02 ~5.13(m,2H, =CH, ),
5.74 ~5.83(m,1H, =CH) ,6.48 - 6. 49 (m, 1 H, furanylH4 ) ,6. 84 (d, 1H,J =3. 30 Hz, furanylH-3) ,7.53 (d,1H,J =
1.80 Hz, furanylH-5)

0.93(d,6H,J=6.00 Hz,CH;),1.58 —=1.62(m,3H,CH and CH, ),3.78(t,2H,J =7.20 Hz,N - CH, ) ,4. 65(s,2H,
OCH, ) ,6.47 ~6.49(m,1H, furanylH4 ) ,6.84(d,1H,J =3.00 Hz, furanylH-3) ,7.52(t,1H,J =1. 80 Hz, furanylH-5)
3.40(s,3H,CH;) ,4.76(s,2H,0CH, ) ,7.34 ~7.38(m, 1 H,pyridinylH-5) ,8. 15(d,1H,J =8. 10 Hz, pyridinylH4 ) ,8. 67
(d,1H,J =3.30 Hz, pyridinylH-6) ,9. 06 (s, 1H, pyridinylH-2 )

1.30(t,3H,J=7.20 Hz,CH;) ,3.81 ~3.88(m,2H,CH, ) ,4.74(s,2H,0CH, ) ,7. 34 ~7.38 (m, 1H, pyridinylH-5 ) ,8. 15
(d,1H,J =8.10 Hz,pyridinylH4) ,8.67(d,1H,J =3.30 Hz, pyridinylH-6) ,9. 08 (s, 1 H, pyridinylH-2 )
0.95(t,3H,J/=7.3 5Hz,CH;),1.72 ~1.79(m,2H,CH, ) ,3.75(t,2H,J =7.20 Hz,N - CH, ) ,4.75(s,2H,OCH, ) ,
7.35 ~7.38 (m,1H, pyridinylH-5) ,8.15(d,1H,J =8. 10 Hz,pyridinylH4 ) ,8.66(d,1H,J =3.00 Hz, pyridinylH-6) ,9. 07
('s,1H, pyridinlylH-2)

1.30(d,6H,J=6.60 Hz,CH,) ,4.75(s,2H,0CH, ) ,4.91 ~5.00(m,1H,CH),7.38 ~7.42(m, 1H, pyridinylH-5) ,8. 18
(d,1H,J =8.10 Hz,pyridinylH4) ,8.68(d,1H,J =4.80 Hz,pyridinylH-6) ,9. 11 (s,1H, pyridinylH-2)

4.41(d,2H,J =6.00 Hz,CH,) ,4.80(s,2H,0CH, ) ,5.26 ~5.36(m,2H, =CH, ),5.90 ~5.99(m,1H, =CH) ,7.36 ~
7.40(m,1H,pyridinylH-5) ,8.15(d,1H,J =8. 10 Hz, pyridinylH4 ) ,8.68(d,1H,J =3.60 Hz,pyridinylH-6) ,9.08(s,1H,
pyridinylH-2)

0.96(t,3H,/=7.35 Hz,CH,;),1.35 ~1.43(m,2H,CH, ),1.67 ~1.74(m,2H,CH, ),3.80(t,2H,J =7.05 Hz,N -
CH,),4.75(s,2H,0CH, ) ,7.35 ~7.39(m, 1H, pyridinylH-5) ,8. 15(d,1H,J =8. 10 Hz, pyridinylH4 ) ,8.67(d,1H,J =
3.30 Hz,pyridinylH-6) ,9.08(s,1H,pyridinylH-2)

0.90(t,3H,J=7.50 Hz,CH;),1.29(d,3H,J =6.60 Hz,CH;),1.57 ~1.86(m,2H,CH, ) ,4,67 ~4.78 (m,1H,CH) ,
4.78(s,2H,0OCH, ),7.45 ~7.49 (m, 1H, pyridinylH-5) ,8. 25 (d, 1H, J = 8. 10 Hz, pyridinylH4),8.70(d,1H,J =
4.50 Hz, pyridinylH-6) ,9. 12 (s, 1 H, pyridinylH-2)

0.98(d,6H,J=5.70 Hz,CH;),1.59 ~1.68(m,1H,CH),3.81(d,2H,J/=7.50 Hz,N - CH, ) ,4.75(s,2H,OCH, ) ,
7.36 ~7.40(m,1H, pyridinylH-5) ,8.16(d,1H,J =8. 10 Hz, pyridinylH4) ,8.69(d,1H,J =4. 80 Hz, pyridinylH-6 ) ,9. 09
(s,1H,pyridinylH-2)

0.97(d,6H,J=5.70 Hz,CH;) ,1.59 ~1.68 (m,3H,CH and CH, ),3.82(t,2H,J=6.90 Hz,N - CH, ) ,4. 75(s,2H,
OCH, ) ,7.36 ~7.40(m,1H,pyridinylH-5) ,8.16(d,1H,J =8. 10 Hz,pyridinylH4) ,8.69 (d,1H,J =4. 80 Hz, pyridinylH-
6),9.09(s,1H,pyridinylH-2)

3.35(s,3H,CH;) ,4.69(s,2H,0CH, ) ,6.87(d,1H,J =3.90 Hz, thiophenylH-3) ,7.24(d,1H,J =3.90 Hz, thiophenylH-
4)

1.30(t,3H,/=7.20 Hz,CH;) ,3.78 ~3.85(m,2H,CH, ) ,4.70(s,2H,OCH, ) ,6.89 (d,1H,J =3. 90 Hz, thiophenylH-
3),7.26(d,1H,J =3.90 Hz, thiophenylH4)

0.93(t,3H,J=7.35 Hz,CH; ) ,1.67 ~1.74(m,2H,CH, ) ,3.67(t,2H,J=7.05 Hz,CH, ) ,4.66(s,2H,0CH, ) ,6.84(d,
1H,J =3.90 Hz, thiophenylH-3) ,7.20(d,1H,J =3.90Hz, thiophenylH4 )

1.30(d,6H,J=6.60 Hz,CH; ) ,4.71(s,2H,OCH, ) ,4.91 ~4.96(m,1H,CH) ,6.91(d,1H,J =3.90 Hz, thiophenylH-3) ,
7.27(d,1H,J =3.90 Hz,thiophenylH4 )

4.33(d,2H,J=5.70Hz,CH, ) ,4.70(s,2H,0OCH, ) ,5.22 ~5.32(m,2H, =CH, ) ,5.85 ~5.94(m,1H, =CH) ,6.86(d,
1H,J =3.90 Hz,thiophenylH-3) ,7.23(d,1H,J =4. 20Hz, thiophenylH4 )

0.93(t,3H,J=7.35Hz,CH;),1.33 ~1.35(m,2H,CH, ),1.62 ~1.67(m,2H,CH, ) ,3.65(t,2H,J =7.20Hz,CH, ),
4.64(s,2H,0CH, ) ,6.84(d,1H,J =3.90 Hz,thiophenylH-3) ,7.20(d,1H,J =3.90 Hz, thiophenylH4)
0.87(t,3H,J=7.35 Hz,CH; ) ,1.24(d,3H,J =6.60 Hz,CH; ) ,1.53 ~1.77(m,2H,CH, ) ,4. 60 ~4. 68 (m,3H,CH and
OCH, ) ,6.87(d,1H,J =3.90 Hz,thiophenylH-3) ,7.22(d,1H,J =3.90 Hz, thiophenylH4)

0.94(d,6H,J=6.60 Hz,CH;) ,2.11 ~2.16(m,1H,CH) ,3.55(d,2H,J=7.20 Hz,CH, ) ,4.68(s,2H,0CH, ) ,6.87(d,
1H,J =3.90 Hz,thiophenylH-3),7.22(d,1H,J =3.90 Hz, thiophenylH4 )

0.95(d,6H,J=6.30 Hz,CH;),1.56 ~1.63(m,3H,CH and CH, ) ,3.75(t,2H,J=7.05 Hz,CH, ) ,4.67(s,2H,OCH, ) ,
6.87(d,1H,J =3.90 Hz, thiophenylH-3) ,7.22(d,1H,J =3.90 Hz,thiophenylH4 )
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Table 3 Herbicidal activity of some compounds at 200 mg/L (Inhibition rate/% )

s

s/ # K Shoot/Root

#hE/# K Shoot/Root

Ey &Y
Compd. il W Compd. e LS
Digitaria sanguinalis Ambrosia tricolor Digitaria sanguinalis Ambrosia tricolor

E02 40/40 65/65 E15 45/30 757175
E03 50/50 75/75 E16 90/90 90/90
E04 20/20 70/70 E17 50/50 75/75
E05 20/20 75/75 E18 75/75 75/175
E06 75/75 90/90 E19 70/70 75/75
E07 30/30 90/90 E20 95/95 90/90
E08 20/20 75/75 E21 90/90 85/85
E09 35/25 75/75 E22 70/70 60/60
E10 25/20 90/90 E23 10/15 70/70
E12 55/65 65/65 E24 70/70 70/78
E13 50/60 70/75 E25 65/65 30/30
E14 90/90 90/90 E26 5/5 60/60

RN AR A YRR IR E R ¥ JCTE P . There is no activity for the unlisted compounds at the tested concentration.
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