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Alkyl-5-nitrosalicylate®| &
4-nitrobenzoate®| &t

125 mle] YFEZa+A=9) hydroxy nitrobenzoic acid
9.15 g (50 mmol)# Z+zZe} 4& 250mmol, H,SO, 0.6
mlE 91, 3778 AT F 5AZHE< 71 SFA
Ak vredd T Yzl A2d HeES X
3k} (William %, 1964, Heinz %, 1973; Brian
=.1989). £¢ 60% o)}, (¥ 1)
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Fig. 1.Synthesis of alkyl-5-nitrosalicylate( [ ) and
alkyl-3-hydroxy-4-nitrobenzoate( [ ) from 5-
nitrosalicylic acid and 3-hydroxy-4-nitro-
benzoic acid.

Alkyl-5-nitrosalicylate % alkyl-3-hydroxy-4-
nitrobenzoate®| phosphate 2tgtE &4
Alkyl nitrobenzoate 10 mmol-& 22 125 ml o] &
270 o}2E7}AZ F21A17|1L dry THF 30 mlE 7}t
& 70CcE fAA1Zt Buli 10 mmol(1.6 mol hexane
6.24 m)E wHPAA RA71eta 88| wyksle] Li-salts
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& A} (Marshall &, 1977; ¥, 1994). & 58~66%
Ik 2).
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Fig. 2. Synthesis of phosphate compounds from
alkyl-5S-nitrosalicylate and alkyl-3-hydroxy-
4-nitrobenzoate.
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3.9(3H, s), 4.17~4.27(4H, q), 7.71~8.65(3H, m) 2. O-
(2-Carbo-(2-chloroethoxy)-4-nitro phenyl) O,0O-
diethylphosphate : 1.2~1.4(6H, t), 3.96~3.99(2H, 0),
4.19~427(4H, q), 4.62~4.63(2H, v), 7.71~7.83(1H,
d), 8.41~8.55(1H, d), 8.65(1H, s) 3. O-(2-nitro-5-
carboethoxy phenyl) O,O-diethyl phosphate : 1.3(6H,
), 4.22(4H, q), 1.35(3H, t), 4.23(2H, q), 8.04~
8.17(3H, m) 4. O-(2-nitro-5-carbomethoxy phenyl)
0, 0-diethylphosphate : 1.2~1.4(6H, t), 3.9(3H, s),
4.19~4.27(4H, q), 8.0~8.16(3H, m) 5. O-(2-nitro-5-
carbo-(2-chloroethoxy) phenyl) O,O-diethylphosphate
:1.2~1.4(6H, 1), 3.96~3.99(2H, 1), 4.19~4.27(4H, q),
4.62~4.63(2H, t), 8.0~8.16(3H,m)

Alkyl-5-nitrosalicylate ¥ alkyl-3-hydroxy-4-
nitrobenzoate@] carbamate 2t&tSE &4
olz@slrz AW 125 ml o] FZetx0) alkyl
nitrobenzoate 10 mmol¥} dry THF 30 ml, triethyl-
amine 0.1 mIE 231 w¥A|A ) ice-bathol| A 0CE
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Fig. 3. Synthesis of carbamate compounds from
alkyl-5-nitrosalicylate and alkyl-3-hydroxy-
4-nitrobenzoate.
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'H-NMR(0= ppm, acetone-ds) 2.82(3H, d), 3.9(3H, s),
7.0(1H, br), 7.46~8.65(3H, m) 7. 2-carbo-(2-
chloroethoxy)-4-nitro phenyl methylcarbamate : 2.81 ~
2.83(3H, d), 3.91~3.97(2H, t), 4.55~4.61(2H, t),
7.00(1H, br),7.46~7.50(1H, d), 8.41~8.55(1H, d),
8.65(1H, s) 8. 2-carboethoxy-4-nitro phenyl
methylcarbamate : 1.29~1.4(3H, t), 2.81~2.83(3H, d),
4.19~4.27(2H, q), 4.29~4.46(2H, q), 7.00(1H, br),
7.46~7.50(1H, d), 8.41~8.55(1H, d), 8.65(1H, s) 9. 2-
nitro-5-carboethoxy phenyl methylcarbamate :
1.34(3H, t), 2.28(3H, d), 4.23(2H, q), 7.0(1H, br), 8.0~
8.16(3H, m) 10. 2-nitro-5-carbomethoxy phenyl
methylcarbamate : 2.81~2.83(3H, d), 3.9(3H, s),
7.0(1H, br), 8.0~8.16(3H, m) 11. 2-nitro-5-carbo-(2-
chloroethoxy) phenyl methylcarbamate : 2.81~
2.83(3H, d), 3.91~3.97(2H, t), 4.55~4.61(2H, t),
7.0(1H, br), 8.0~8.16(3H, m)
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Table 1. The physical properties of synthesized
organophosphate compounds

Code No. .
. Yield(%
of compound? M.F Appearance ield(%)
l C12H16N03P brown hquld 68
2 C,H;sNOsP brown liquid 63
3 C13H17C1N08P brown 11qu1d 58
4 CisHisNOgP brown liquid 60
i C13H13N03P brown llqu1d 66
91.0-(2-Carbomethoxy-4-nitro phenyl) O,0-
diethylphosphate
2.0-(2-Carbo-(2-chloroethoxy)-4-nitro phenyl) O,O-
diethyl-phosphate
3.0-(2-nitro-5-carbomethoxy phenyl) O,O-diethyl-
phosphate
4.0-(2-nitro-5-carbo-(2-chloroethoxy)-phenyl) O,0-
diethylphosphate

5.0-(2-nitro-5-carboethoxy phenyl) O, O-diethyl-
phosphate.
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Table 2. The physical properties of synthesized
carbamate compounds

Code No.
of compound®

MF  Appearance & m.p. Yield(%)

6 C10H10N-O6 white crystal, 142C 30

7 CioH10N2Og red crystal, 118¢C 54

8 CiHyCIN,Os  white crystal, 109°C 33

9 CiHiCIN,Os yellow crystal, 122¢C 45

10 C,1H1,N,O4 yellow crystal, 90C 35

11 C1HuNOq brown crystal, 127C 47
¥ 6. 2-carbomethoxy-4-nitro-phenyl methylcarbamate
1. 2-carbo-(2-chloroethoxy)-4-nitro phenyl methyl-

carbamate

2-carboethoxy-4-nitro phenyl methylcarbamate
2-nitro-5-carboethoxy phenyl methylcarbamate
2-nitro-5-carbo-(2-chloroethoxy)-phenyl
methylcarbamate

11. 2-npitro-5-carbomethoxy phenyl methylcarbamate.

Iz 1o 100

Table 3. The pesticidal effects of synthesized organo-
phosphate and carbamate compounds
against major insect pests

Code No.

; % Mortality® on insect pest
0
compound” BPH*® BPH** GPH DBM TCW TSSM
1 80 96 0 0 10 0
2 0 60 0 0 0 0
3 0 96 0 60 0 0
4 0 40 40 0 0 0
3 50 86 0 0 0 0
6 0 47 0 0 0 0
7 0 10 0 0 0 0
8 0 47 0 0 0 0
9 0 42 0 0 0 0
10 0 27 0 0 0 0
11 0 39 0 0 0 0

® Mortality was given by treatment of 500ug/ml of the
chemicals

» Code No. of comp. are given as in tables 1 and 2.

© BPH : brown planthopper, GPH : green peach aphid
DBM : diamomd back moth, TCW : tobacco cutworm
TSSM : two-spotted spider mite
BPH* : spray method, BPH** : topical method.

Alkyl-5-nitrosalicylate ¥ alkyl-3-hydroxy-4-
nitrobenzoate2| carbamate El&tE &M

Alkyl-5-nitrosalicylate % alkyl-3-hydroxy-4-
nitroben-zoate s ol2F& ZZH o|F ZgAdd Y
dry THF ¢} triethyl-amine 0.1ml& Yo Q& gl S
Ht}, 3719 alkyl-5-nitrosalicylate?] 73-$-¢j& ice-bath
A 0CZE F4 8] methyl isocyanateZ 2 7}8t1 54|
7} Eot vhe-A)1Z{ T} Methyl isocyanatex 1o §- E4Jo] 7t
ok Alekol B2 Wh-A] HF=A] fume hoodul ol A 2 A]8] ok
H9105 BHELES 0CE FA7lE ol base]
o] 2J& cyclization(Fieser, 1969)0] &&= A& =793

g2 5wk MAE-S hexane¥} ethylacetate®]
e A2 st o7 284 1A E S5 AN
T 'H-NMRE 1 8312 #alith. Alkyl-3-hydroxy-
4-nitrobenzoate= WS AF-&oA A o)s
alkyl-5-nitro salicylate$}+= &g alkyl-3-hydroxy-4-
nitrobenzoate®] 29l & 0]£3H= carbonyl7| 7+ glojA]
baseol| &3t cyclization®] dojur] &7| wjFolt) ¥+
Ao 39L& 'H-NMRE A}-8-89]t} Methyl isocya-

Table 4. Percent control of synthesized organo-
phosphate and carbamate compounds on
some crop diseases

Code No.

of
compound” RCB RSB CGM TLB WLR BPM

% Control of plant disease?

1 77 0 0 0 16 0
2 95(75)? 50 44 4 70 16
3 95(60) 5 24 4 26 50
4 96(87) 45 31 4 96 16
5 95(50) 20 58 4 73 0
6 33 5 44 0 0 16
1 22 5 58 12 0 83
8 44 10 72 4 0 0
9 33 5 17 4 0 16
10 11 5 3 4 0 33
11 11 15 58 4 0 0

% RCB : rice blast RSB : rice steath blight
CGM : cucumber gray mold TLB : tomato late blight
WLR : wheat leaf rust BPM : barley powdery mildew
® The chemicals were treated at the concentration of 250 ug
/ml Code No. of comp. are givened as in tables 1 and 2.

9 Values in parenthesis were given by treatment of 50 ug/ml
of the chemicals.
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Synthesis and biological activities of organophosphate and carbamate compounds derived
from 2-hydroxy-5-nitrobenzoic acid and 3-hydroxy-4-nitrobenzoic acid

Dal-Soon Choi*, Suk-Hun Kyung', Oh-Kyung Kwon and Ki-Seog Seong (Botanical Pesticide Lab.,
National Institute of Agricultural Science and Technology, RDA, Suwon 441-707, Korea;
'Department of Agricultural Chemistry, Kun-Kuk University, Seoul 133-171, Korea)

Abstract : Salicylic acid and 3-hydroxy benzoic acid are nitrated and esterified with some alcohols.
Five phosphate and six carbamate compounds of alkyl-5-nitrosalicylate and alkyl-3-hydroxy-4-
nitrobenzoate are synthesized by reacting alkyl-5-nitrosalicylate and alkyl-3-hydroxy-4-
nitrobenzoate with diethyl-chlorophosphate and methyl isocyanate. As the bioassay results of
synthesized compounds on five insects and six pathogens, the brown planthopper (BPH,
Nilaparvata lugens) mortality of O-(2-carbomethoxy-4-nitrophenyl) O,O-diethylphosphate and O-
(2-nitro-5-carbo methoxyphenyl) O,0-diethylphosphate was 96%, while four compounds including
O-(2-carbo-(2-chloroethoxy)-4-nitrophenyl) O, O-diethylphosphate showed more than 95% of
fungicidal activity on rice blast.
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