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Fig. 1. Numbering scheme of heavy atoms and dot
surface of Van der Waals sphere of minimi-
zed buprofezin molecule.
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Fig. 2. pH rate profile and half life(t+) for the hy-
drolysis of Buprofezin in 15%(v/v) aqueous

dioxane at 45T, The points are experimental
and solid line was calculated according to the
equation (3).

Table 1. Bond parameters of buprofezin molecule

Bond length(A) Charges Bond angle(’)

S;-C;  1.80 Sy 0.0429° £GCS,C 99.9

C-N; 146 C; -0.1036® ZSCN; 1158
Ns-C; 1.48 N; -0.02322 £25/CNs 1273
S;-Cs 1.82 C, 024917 2N,GSiCs  -19.29
Cr-Ns  1.28 Ns 0.00382 ~£S,CeNsCo -154.8Y
N:-C, 145 Cs -0.13542 £CS|CNs  -34.7
0; -0.3539 LCNsCiCip  -69.9%

Ns -0.1034 £CNsCoCyp  71.8

£CeS1CNg 162,72

»Net charges of atoms in 1,3,5-thiadiazin ring,
¥ Twist angle.
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Table 2. First order rate constants(kobs.10°sec™)
and activation parameters for the
hydrolysis of buprofezin at pH 4.0

308('K) 318(CK) 328(CK) 338(CK) 4H*» 4S*» E,®

3590  0.643 1.21 1.94 -11.16-54.61 11.78
»9kcal/mol,
Pkeal - mol? - K''(e.u.)
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7hRgo] dojute Hhe-4 % ARG A (slow)EA 1 A,
APAAIsp)R! FXHA (1)e] A€
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N NH‘—é —
> Hy0", - H,0 O —
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2724 (D9 digkd & Ba= 1,3,5-thiadiazin-2,4-
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H7FAARE R CrN; Aol FalHo] 18] dvhs
o] dojytr}. o]oja] Ceate] it Fal X|ukgoz
Ns-Cs Ago] Ralde 59 2 @A vhg2 AX HE A
3 E(prd.)?] 1-isopropyl-3-phenyl urea® o|ojAl &= 4 &
o] whgo] dojd Ao o Fdr). ks, Cx(0.2778)
7} Co(0.0975)Hr} 9Falr o] ZHC,>Cy) Bt oh)el, A8
Hkg-A41 -2 FMO©] &(Klopman, 1974)d]] wa} LUMO|\
2o &J3te] #-4-5]7] Wjiolth. 53, (1)o] gk LUMO
contoures( 1 3)EHH WA C,-N;9 C-Ns 28
Atolo] 57 A2 T E YAHIE(AO) AlSE 13t o)
H(node)o] EABIRE 0|5 Ago] Lol Falld A
< A Awstn vk A7]ex Fxhl HOMO(-9.2369
e.v.)9 LUMO(-0.9308 e.v.)Alo] 2] o|uU =] 2K 4 E=8.306
e.v.)7} 191.5Kcal/mol 2 2 & YeR 22 (1) whe
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enohzatlon(prototroplc process) H(Patai, 1966) ¢ 24
e Fe€ gA vk 2 2E ([-H)F GEA
.4 2 hydroxyl group& ET}E & Exlo| o3 gk}
3} 2 carbonyl groupo] A WA FA|o C-N; A o]
ol e nEd whgo] dold Aoz oAt

& t-Butylamine etc.

o9} & AE wet 2 97148 TEAFAA (S)
= v wA ek eHk=10"~10%sec.") 3} Eo]H pH 8.0
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Fig. 3. LUMO Contours of ([ ). Positive contours
are solid lines and negative contours are
dashed lines.
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o 53], (ID# 2& 7| 2725 dReR 44 338
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Kinetics and mechanism of hydrolysis of insecticidal buprofezin

Nack-Do Sung*, Seong-Jae Yu, Kyung-Sub Choi and Ki-Sung Kwon'(Division of Applied Biology
& Chemistry, College of Agriculture, Chung-nam National University, Taejon 305-764, Korea,
‘Department of Chemistry, College of Natural Sciences, Chung-nam National University, Taejon

305-764, Korea)

Abstract : The hydrolysis rate of insecticidal buprofezin(IUPAC: tert-butylimino-3-isopropyl-5-
phenylperhydro-1,3,5-thiadiazin-4-one) in the range of pH 2.0 and 12.0 have been examined in
15%(v/v) aqueous dioxane at 45%C. The hydrolysis mechanism of buprofezin is proposed from the
pH-effect, solvent effect( £ »m), thermodynamic parameter( 4 H>=11.12 Kcal - mol”’ &, 4S~=-
5.0c.u.), rate equation and hydrolysis product, 1-isopropyl-3-phenyl urea. General acid catalyzed
hydrolysis and specific acid catalyzed(kiso.) hydrolysis through A-Sg2 and A-2(or Aac2) reaction
mechanism with orbital-control reaction proceed below pH 8.0 and above pH 9.0, the nucleophilic
addition-elimination, Ady-E mechanism via tetrahedral(sp*) intermediate is initiation by general
base catalyzed(kmo) reaction. Buprofezin was more stable in alkaline (k=10%sec.”) than acid
solutions from the sigmoid pH-rate profile. And the half-life(t+) of hydrolysis reaction in neutral
aqueous solution(pH 7.0) at 457 was about 3 months.
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