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Abstract: 2-Iodoxybenzoic acids catalyze the hydrolysis of active phosphorus esters with ca. 

60-110X of the efficiency of their 2-iodosobenzoic acid analogues. Iodoxy compounds with con- 

siderable potential for use as phosphorus decontamination agents have been synthesized. 

The discovery by Moss and coworkers 
l-4 

of a variety of derivatives of 2-iodosobenzoic acid 

(IBA; 1) that accelerate the hydrolysis of p-nitrophenyl diphenyl phosphate (PNPDPP) by up to 

15,000 times in a CTAC micellar system represented a fundamental advance in the chemistry of 

phosphorus decontamination. The only disadvantage to the practical use of iodoso derivatives 

appears to be their instability; 
5 

one of the IBA derivatives prepared by Moss lost activity 

over a period of time, and it is likely that other iodosobenzoates present similar stability 

problems. 3 We now wish to report the surprising6 catalytic efficiency of iodoxy analogues (2) 

of iodoso compounds previously found to be effective catalysts. In addition to its theoretical 

significance, this finding is of considerable practical importance because 

iodoxy derivatives is far higher than their iodoso analogs. Moreover, 

often simpler to prepare than the iodoso derivatives. 

the stability of 

iodoxy compounds 

the 

are 
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Iodoxybenzoic acids (IBX) are easily prepared from iodobenzoic acids by chlorination- 

hydrolysis, chlorination-oxidation, reaction with peroxymonosulfuric acid, or other methods. 5,7 

Thus, 4-nitro- and 5-methyl-2-iodoxybenzoic acids were obtained via chlorination-hydrolysis of 

the corresponding 2-iodo acids, 8 5-dodecyloxy-IBX was similarly prepared using Ac20/H202, fol- 

lowed by hydrolysis, and 5-butoxy- and 5-octyloxy-IBX were isolated from preparations of the 

corresponding iodoso derivatives. 

dard methods (see Table 1).8 

The corresponding IBA derivatives were synthesized by stan- 

p-Nitrophenyl diphenyl phosphate (PNPDPP) and p-nitrophenyl isopropylphenylphosphinate 

(NPIPP) were utilized for the kinetics measurements. Kinetics were carried out in O.OOlM CTAC 

buffered to pH 8.5 (borate buffer) and were monitored spectrophotometrically for the appearance 

of p-nitrophenolate anion. Second-order rate constants were determined from rate measurements 

at several (usually seven) concentrations of catalyst (IBA or IBX). Details of the kinetics 

procedures have been reported elsewhere. 9,lO 

The IBX derivatives tested possess from 56% (5-octyloxy-IBX) to 107% (5-butoxy-IBX) of the 

catalytic efficiency of the corresponding IBA compounds, as shown in Table 1. In absolute 
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terms, the most efficient catalyst vs. PNPDPP was 5-octyloxy-IBX, with k2 - 4494, which was 99% 

of the iodoso activity. 5-Butoxy-IBX was nearly as efficient, with k2 = 4450, and 97% of the 

iodoso activity. However, 4-nitro-IBX showed the greatest kinetic advantage compared to the 

iodoso, at 106%. Versus NPIPP, 5-butoxy-IBX was the most efficient, both in overall rate (k2 - 

433) and in advantage over the iodoso (107%). 5-Dodecyloxy- and 5-octyloxy-IBX possessed the 

next highest efficiencies, but with significantly lower advantages than the IBA derivatives (83 

and 56X, resp.). 4-Nitro-IBX, although about four times less active than the 5-octyloxy, pas- 

sessed 100% of the activity of the corresponding iodoso compound. 

In conclusion, we have demonstrated that 2-iodoxybenzoic acids are highly active catalysts 

for the hydrolysis of phosphates and phosphinates. Their high activity and ease of synthesis 
11 

makes them attractive candidates for use as decontamination catalysts. 
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TABLE 1 

Second-Order Rate Constants (G’)for 2-Iodoxybenzoic Acid vs 

2-Iodosobenzoic Acid Cleavages in O.OOlH CTAC at pH 8.5 

Catalysta vs. NPIPP vs. PNPDPP 
A2(IBX) k2(IBA) k2[IBX]/k2[IBA] A2(IBX) k2(m k2[IBX]/k2[IBA] 

5-butoxy c,b 433 406 1.07 4450 4575 0.97 

5-octyloxyc,c 256 461 0.56 4494 4526 0.99 

5-dodecyloxy b,c 300 361 0.83 4012 4864 0.82 

4-nitrocfd 66 66 1.00 1089 1032 1.06 

5-methylc,b 64 90 0.71 564 774 0.73 

a. Footnotes denote the synthetic procedures used to prepare the IBX or IBA compounds, resp., 

from the corresponding 2-iodobenzoic acid. The quantity “k2[IBX]/k2[IBA],, represents the 

kinetic advantage of the IBX over the IBA derivative. High turnover numbers were indicated 

by experiments using large substrate:catalyst ratios. 

b. (1) Ac20/H202, (2) H2D. 12 c. Chlorination/hydrolysis. l3 d. Fuming nitric acid.14 
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