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A Study on the Synthesis of bis-IBA Derivatives and their
Catalytic Effects on the Hydrolysis Reaction of Nerve Agents
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ABSTRACT

Four bis-iodosobenzoic acid derivatives have been synthesizd in 5 steps following literature
methods from b5-hydroxyantranilic acid; 1) diazotization and iodination, 2) acid protection, 3)
tosylate substitution, 4) acid deprotection, 5) oxidation of iodo-substituent to iodoso group.

Catalytic effects of new 55-tri-, tetra-, deca-, polyethyleneglycoxy- bis(2-iodosobenzoic acid) on
hydrolysis reactions of PNPDPP(p-nitrophenyl diphenyl phosphate), sarin and soman have been
measured to determine the role of ethyleneglycoxy substituents as phase transfer catalysts.

At 252027, pH 80, and cetyltrimethyl ammonium chloride(CTAC]) micelle solution condition,
bis-IBA derivatives hydrolyzes PNPDPP with maximum pseudo-first order rate constant(kepsd™ ) of
032035 ~ 0.13659 sec”, which corresponds to 2~18 times rate increase than those of unsubstituted
o—IBA[iodosobenzoate(kobsdmax=0.06455ec'l), iodoxybenzoate (kopsa™ = 0.0178 sec'l)].

At the similar condition for PNPDPP hydrolysis, bis-IBA derivatives also act as efficient catalysts
for hydrolytic cleavage of nerve agents such as sarin and soman. Hydrolysis rate constant with
5,5"-polyethyleneglycoxy- bis(2-iodosobenzoic acid) shows 7 times increase than that of simple
5-hydroxy-2-iodosobenzoic acid.
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(E 3) Bis-IBA S0l 25t PNPDPP 715550 BES (Kopsa, cm)

[CTACIIM OH-IBA Tri-bis-IBA° Tetra-bis-IBA° Poly(400)bis-[BA® Poly(900)bis-IBA® Todoso- Todoxy-
2.00E-04 0.00898 0.01549 0.03576 0.0544 0.27408 0.048
3.00E-04 0.01646 0.02993 0.06722 0.099%8 0.31225 -
4.00E-04 0.02143 0.0451 0.08882 0.1411 0.32035 00114
5.00E-04 0.0353 0.06274 0.11911 0.15225 031134 - -
6.00E-04 0.03654 0.07553 0.13205 0.16625 027257 0.0478 0.0158
7.00E-04 0.04251 0.08504 0.13859 0.16502 0.26148 0.0585 00178
8.00E-04 0.04892 0.13659 0.1445 0.15078 0.25426 0.0645 00172
1.00E-03 0.05407 0.09295 0.14257 0.13987 0.21556 0.0445 -
2.00E-03 0.07069 0.08702 0.10641 0.11078 0.21396 0.0155
3.00E-03 0.05909 0.0815 0.0845 0.10344 0.1992 - -
4.00E-03 0.04938 007168 006516 0.08066 0.16754 0039 00135
5.00E-03 0.04214 0.06796 0.06449 0.0721 0.15492 0.0325 -
6.00E-03 0.0373 0.05037 0.05665 0.06369 0.13286 0.0304
7.00E-03 0.0333 0.04717 0.04303 0.05517 0.12049 0.0265

OH-IBA" : 5-Hydroxy-2-iodosobenzoic acid(3)

Tri-bis-IBA” : 5,5'-Triethyleneglycoxybis(2-iodosobenzoic acid)(16)

Tetra-bis-IBA" : 5,5"-Tetracthyleneglycoxybis(2-iodosobenzoic acid)(17)

Poly(4(X),900)bis-IBA¢“: 5,5'-Polyethyleneglycoxybis(2-iodosobenzoic acid)(18,19)
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2 OHIBAGs@IZE : 0.1365%ec )9} iodoxybenzoate
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‘OH - IBA 0.0088 sec”
i Tri-bis-IBA 000989 sec’
“Tetra-bis-IBA 1X10* M 0.01216 sec”
“Deca-bis-IBA 0.02861 sec’
“Poly-bis-IBA 0.05352 sec™
*Tri-bis-IBA 0.00523 sec”
GB “Tetra-bis-IBA . 0.00528 sec”
5%10° M -
“Deca-bis-IBA 0.01331 sec”
“Poly-bis-IBA 0.02094 sec
*Tri-bis-IBA 0.0041 sec
“Tetra-bis-TBA oM 0.00498 sec

“Deca-bis-IBA 0.00828 sec’ HEPES
*Poly-bis-IBA 0.0167 sec”

Buffer
‘OH - IBA 0.0217 sec”

Tri-bis-IBA 003224 sec (pH=80)
“TerabisIBA | 1x10° M 003459 sec”
“Deca-bis-IBA 0.0479 sec’
*Poly-bis-IBA 0.11724 sec”
*Tri-bis-IBA 0.02662 sec”
GD “Tetra-bis-IBA . 0.02768 sec”!
“Deca-bis-IBA XM 0.0396 sec”
*Poly-bis-IBA 0.06339 sec™!
*Tri-bis-IBA 0.02119 sec’
“Tetra-bis-IBA oM 0.02378 sec
“Deca-bis-IBA 0.02531 sec”
*Poly-bis-IBA 0.04607 sec”

*OH-IBA : 5-Hydroxy-2-iodosobenzoic acid(3). 955" -Decaethyleneglycoxybis(2-iodosobenzoic acid)(18)
*5,5'-Triethyleneglycoxybis(2-iodasobenzoicacid)(16). 5,5 -Polyethyleneglycoxybis(2-iodosobenzoic acid)(19)

°5,5"-Tetracthyleneglycoxybis(2-iodosobenzoic acid)(17)
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