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& 25%(v/v) dioxane T899 YL pHHS A A3&EA 0,0-Diethyl-a-cyanobenzylide-
neamino-oxyphosphorothioate(Volaton®) 2] 7}45-8) ¥k¢-& Lu &3 (pH 6.0; m=0.21, n=1.
55, pH12.0; m=042, n=3.14 2 [m|<l]), ¥+& &5, A7) 2 as, 715eEs) W3
BRE 4 2 22 A=MO) < AL F9o ZFHZRE trigonal bipyramidal(sp’d®)F:7+
AE ARt pH70 o3l E Ax2¥ ¥hg, 223 pH90 °]dolrE Bac2¥ uH-go
dolde}. Volatone) 7h2al W e AA) Fohroke Y A7 E>aC)o) dZFols

pH7.0~90 Alolore o|& F Wgo] AgA oz Ao whe wAUES Adsdct
(19933 129 289 H<, 19943 29 18Y 1))

71904 A3A)SL phosphoester?] £4 ufjFo] B
TR, a4 e 4EE o 44 By
AP)PAANA o] 7158 A thdygoz sk
RESH A, 5483 9 53 383 549 Wi s
Yebdth

F71904 2%4 F9 349l 0,0-diethyl-a-cyanobe-
nzylideneamino-oxyphosphorothioate(#-&-7: Phoxim,
AHE&H: Volaton =+ Baythion)y= BE ZA](LDs : 2000
mg/kg(Rats))& veldl= 824 Wybou B 2
gto] A43go] Rug o]FD 1972394 FoA
E371g B EFolth o] e A BA WA oxi-
dative desulfurization®l]l ¢]3}e] oxime®} phosphate=
350 thAlwhg-© 2 phosphorothiolate ester2 ©]43
StE7|= 3h=ul? 724 vinyl groupolyl carbonyl
group®] FZHAHQ] wg4E JehBE  azomethine
group 2 FAE]o] QItkd ® uk ol g-ghidl cy-
ano groupo] ZFE SFEZM Schrader?] F2 99|
we} FEE Ao Me B 23Hdo) & SEH 2 YR}l
Re F4A 5 whOH B i e AWHIKA, 2
Ay, AAMA-S1 D A-S2)P 2 A F wH-2(Swl, Sn2
= Ady-£)2E cyano groupo] oJ2EE WHE, PR}
gAY A2 L Bac2) ¥h3 28]3L ethoxy
groupoir el ¥hg(Aa2, Bu2 2 S2%) 37 o &

ol 7teRa® wkgo] o=l Fvde stk

B AFdxe 254 §7194 s 5438 ¢
A4 293 5] ARz L AL Sl AE AFHA
ol E =R3t7| Y3td otA7tA] AT E vt gle 0,0-
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0,0-diethyl-a-cyanobenzylideneamino-oxyphosphoro-
thioate(o]5} Volatono.2 oFghel &4z 7l5gs) w
SEEAF 2] AHeE BE A|YE LS Aldrich, Fluka
g Sigmad 59 GREFo|U EPF& 7t 7 AMg-3tgon
BoF Ao @ WE0d w2t ZAsH ek

48 AREEAFH JteEd v AR 8 2
g3 P& s Ao 39 o[ &3 7]7]2€ Pye-Uni-
cam PU8800 UV/Visible spectrophotometer, NOVA
model-303 pH meter, Varian EM-360 model(200 MHz)
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NMR spectrometer, Shimadzu DR-1 model IR spectro-
photometer 2 JEOL JMS-DX 303 MS spectrometer
5 AHgasit

Volaton9] &

Meloan¥} Masome] %90 2 sodium phenylglyoxy-
lonitrile oxime3} diethylphosphorochloridothionate &
S A1 249HEF(obs. bp.: 138~140C /0.3 mmHg, lit.:
138T /0.1~0.2 mmHg)3te] A1 2A(S)Q1 Volaton(F-&
o 50%)& F4d3ti HPLCE £5(99%)8 #slgon
7171849 Axe oy 2o

'H-NMR(CDCl:/TMS), 8(ppm); 7.90(d. 2H o. ph), 7.50
(t. 3H. m. & p. ph), 4.30 (q. 4H, 2CH, diethyl), 1.40(t.
6H, 2CHs;), “C-NMR(CDCl/TMS), 8(ppm); 140.5, 132,

129, 127.8, 127.3, 66 2 16, MS(m/z,%); 299(100), M*"

298(13).

HI2EE 449 EFHn s MME

25%(v/v) dioxane-2% E¥H W&l pHE &
o] g5gdog uHsn 18n o2 A¥(0.1M)
£ NaClg 7ot =dstgion, 25C 2 @il 3
27] &ollA A|7ke] A3to] mbE = Volatono] ¥ %(4.0X
107°M) H3E 29 E4HUV, fon 285 nm., loge;
410)0.8 =43} Kinetic Program 2.2 13} wh-g-&
4rE Ty

H, 7 vk S B8 HAse WA
dioxanedl (S)& =ol1 FHFE 718k 25%((v/v) dio-
xane-F&No] HE 231 £H9 hF4ME Hol pH
6.0% pH12002 2t 7} 243 g, pH6.09 AL
279 28]1 pH 1209 7L 3947 539t e
&9¢] pHE &<l ¥y, pH259 pH45 FFo 5
25 A g YE i

25 EFES methylene chloride® £&3tn 7
Z3}o] TLCE A7l(ethylacetate : n-hexane, 1:2)A| 7]
, 3F2E R, 063 04%1 27kA]e] 7h5=Es A
AAAEE gsith o] A4ES Column chromatog-
raphy2 ¥z FAsIY AL R, 0.6(ANY 2L 7]
7184 A3, g-cyanobenzaldoxime 121 R; 0.4(A4A))
o 222 gEra Ay 2 AP AAVRRE, O,
O-diethylthiophosphoric acid 95 <1 3}t

a-cyanobenzaldoxime: Obs. mp.; 129~131T, (it
128~130C ), NMR(CDClL/TMS)8(ppm): 9.0(s, 1H, OH),
7.50(t. 2H, o. ph), 7.80(t. 3H, m. & p. ph), IRKKBr)Cm™};
3300(s. OH), 2200(m. CN), 980, 1380(m, C=N), MS
(m/z, %);116(100), M* 146 (75).
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Fig. 1. Molecular geometry and charges of Volaton
by the EHT method.
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Table 1. First-order rate constants {k.107/s} and half
life(T1,2) for the hydrolysis of the Volaton molecule
in 25% aqueous dioxane solution at 25T

Table 2. Rate constants {obs.k’/s) for the hydrolysis
of Volaton in various aqueous dioxane solution at
25T

pH Obs. k Cale. k* T
1.0 0.52 0.33 243D
2.0 0.54 0.33 243D
30 0.57 0.33 243D
4.0 0.40 0.33 243D
50 0.40 040 200D
6.0 0.39 0.58 138D
70 0.33 0.68 118D
8.0 0.68 0.84 95D
9.0 5.20 233 34D
10.0 39.8 17.2 5D
11.0 141 166 12H
12.0 1650 1650 70M
13.0 15000 16500 ™

*The values were calculated by the eq. (2). *The values
were obtained from the Calc. k constants. (D; day, H:
hour, M: minute).

Uehe kg 283 pH9.0 o] olA & hydroxide &
ol Fxd &AH] W HEAF(kon)E YENE
EA g7 Fvikgo] dojlnz whe e el Auk
A2 o (AT 2ol el @ & Qi

Kovs. =ko+kon [OH-] 0))]

E3), @& pHIA F4Ae veE 55 Homzg
F7HA S dIF FAFAE A S FEsld (DA F e
F 2 g sl JeERd® yhg S 2o 0L (2)
23 2.

_ 436X 107%+224X10~TOH"]
® T 1.32X10~7+33.0[0H")

+1.65X107'[OH"] @

@He2RE ¢ F e A& pHBO0S F4 o2 pH
70~90 Aol ME oA = At Ah-Zof whg-3)
54 971 9 wbg 5o 27X whgo] AAHo=
dojute] k¥ & Ao Zu4$ (k=641X10"Y
sec)9t hydroxide &ol&e] Zvlats: (k=33.0/sec)E
TPtz glenz ded JHABATL oide B 4T
stal Sl Fig. 19] 44de @4 st A @ gt
(Calck)e} ez depd #3F Obsk) & X
e ¢ F Aok

Dioxane : H.O e Obsk (107/s)
v/v%) pH50 pH120
10:90 3217 -034 200 3570
20:80 2877 —035 1.81 2970
30:70 2455 —037 080 1200
40 : 60 1945 —0.38 0.68 885
50: 50 1361 —0.39 0.53 336
60 : 40 0175 —041° 043 95
70:30 —0013 —-042° 040 20

Ref. 17, "Ref. 19, ‘Extrapolated values.
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Fig. 2. pH rate profile for the hydrolysis of Volaton
in 25% aqueous dioxane at 25TC.
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Fig. 3. Rate constants (kobs. sec™') of the hydroly-

sis of Volaton on the concentration of general base
at pH 4.75 and 25T
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Kinetics and Mechanism of Hydrolysis of Insecticidal 0,0-diethyl-a-cyanobe-
nzylideneamino-oxyphosphorothiate (Volaton®)
Nack-Do Sung* Hyune-Yi Kim and Cheon-Kyu Park (Department of Agricultural Chemistry,
Chungnam National University, Taejon, 305-764, Korea)

Abstract : The rate of hydrolysis of insecticidal 0,0-diethyl-a-cyanobenzylideneamino-oxy-
phosphorothioate (Volaton®) has been studied in 25% (v/v) aqueous dioxane. On the basis
of solvent effect (pH 6.0; m=0.21, n=155, pH 12.0; m=042, n=3.14 & m|<l|), general
base catalysis, hydrolysis product analysis, calculation of molecular orbital (MO) and rate
equation, it may be concluded that the hydrolysis of Volaton proceeds through the Asc2
mechanism via trigonal bipyramidal (sp*d® intermediate below pH 7.0, while above pH 9.0
the hydrolysis proceeds through the Bac2 mechanism. Hydrolysis reactivity of Volaton depe-
nds on positive charge strength (p>»aC,) rather than steric hindrance. In the range between
pH7.0 and pH 9.0, these two reactions occur competitively.



