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Previously, we have shown that brcmlne in acetic acid-pyr idinslratermixture isan 

excellent oxidation reagent which converts an organic sulfide 8ebctidy to the comeqmdlng 

aulfldde (2). In connection with this observation, the recent observation by Higuchi and his 

coworkers is quite interestingi they found thatintheiodine oxidation of tetrahydrothiophene 

in aqueous media, dlcarboxylata and phosphate dianions are efficient cat&&-s, whXLe 

mono-carboxylate anion is a relatively poor catalyst as compared to these dianions (3). 

We nowwish to reportthatc-carboxylate groupdisplays a remarkeblylarge neighboring 

group effect in the iodine oxidation of o-methylthiobeneoic acid (I) in water. 

The kinetics were followed spectrophotometrically by observing the loss of triiodide ion 

(355 mp) in aqueous media buffered either by acetate or phosphate buffer and good 

pseudo-first order rate constants were obtained. 

The rate of the oxidation of I was found tc be dependent on the'dissociaticn of 

o-carboxyl group (pKa 4.40) as shown in Fig. 1; the buffer concentration arxl the ionic 

strength of the solution did not affect the rate. 

The oxidation of the pisomer (II) was very sluggish; The rate was negligible in an 

acetate buffered media (pH 4-5, 3s;100°C). In phosphate buffered solutions, the reaction did 
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take place but with a very slow rate (pH 7, 60°C) and the rate was apparently dependent on the 

buffer concentration (4). 
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Fig. 1 p?l-rate profile for I in 20 $ t-butauol-water (v/v), 

35Oc, RzS = 2 x 10-4M, I2 = 4 x lO+Mt KI = 10-G, 

buffer = 10S2Ml l , acetate buffer: 0, phosphate buffer! 

FIG. 1 

-9 calculated mwe using k,bs = k: Ka/(Ba +C#+l), where 

ki = 9.01 x 10m4 sec'l , and pKa= 4.40 for I determined 

spectrophotometrically in this solvent. 

The oxidation of I was conducted in 180.enriched water, and the resulting sulfoxide (III) 

was reduced to o-methylthiobeneyl alcohol (IV). The results indicated that one atom of 180 

was incorporated exclusively in the sulfoxide oxygen. The solvent isotope effect for I was 

determined: kh2o/k&$ = 2.3 ($%, pH 6.82, pD 7.08, phosphate buffer in water) (5). 
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The ph-rate profile and a large rate difference between the o- and p-isomer clearly 

demonstrate the intramolecular neivhboring proup participation of the dissociated o-carboxyl 

group of I in the reaction. As for the neighboring group participation, the followzirg three 

mechanisms are conceivable8 (a) nucleophilic attack of the carboxylate anion on the sulfur atom 

involving five membered cyclic intermediate (VI) which rapidly decomposes to pive III, 

(b) general base catalyzed nucleophilic attack of water on the sulfur atom of VI and (c) general 

base catalyzed nucieophiiic attack of water on the sulfur atom of V. In all these mechanistic 

schemes tine preequilibrium formation of the iodosulfonium salt (V) is assumed (2, 6). 

The 180 experiment favors the path (c), although it does not necessarily rule out the 

possibility that h218 o attacks exclusively on sulfonium sulfur of VI. On the other hand, the 

sizable isotope effect suepests that the proton transfer is involved in the rate-limiting step, 

and hence the mechanism (a) is ruled out. The path (b) needs buffer anion as the general base 

catalyst nor the attack of water , and is not in accord with the experimental results. 
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Thus, onlythe mschanistic scheme (c) satisfies all the experimental observations, This 

conclusion ie rather unexpected in view of the facts that nucleophilic substitution is known 

to take place readilyonthe sulfoni~~sulfurandactuallyobservedinthe oxzldationof 

tetrahydrothiophens catslysed by phthalic acid d%anlon (3), while the five-membered cyclic 

intimnediate is knowntobe involved in otheresterhydrolysis (7). 

Further works on the mechanism of this reaction are in progress in this laboratory. 
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