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Abstract: The behavior of ion pairs in the trifluoroacetolysis of 2-arylethyl 

arenesulfonates was studied by means of tracer techniques with deuterium and 

oxygen-la. 

Quite recently, Paradisi and Bunnett3 reported a simple procedure to 

determine the rate of oxygen-18 scrambling in alkyl arenesulfonates during 

solvolysis reactions. They used GC/MS in order to analyze the oxygen-18 

contents of both the alcohols and sulfone derived from the recovered arene- 

sulfonates.3 Tedious conversion of the alcohols to carbon dioxide with 

subsequent purification of the carbon dioxide was unnecessary.4-7 Fast 

",+-,,bJ;, IULUI. L_&.f; Of o::ygen-18 accompanying the sclvolysis of secondary arenesul- 

fonates was thus observed and discussed by Paradisi and Bunnett.3 The 

disclosure of these results prompts us to report a similar study of oxygen-18 

scrambling in the trifluoroacetolysis of 2-arylethyl arenesulfonates by a 

simple procedure to determine the oxygen-18 content in the alkoxyl moiety.' 

In order to investigate the behavior of ion pairs appearing in the 

course of the trifluoroacetolysis of 2-arylethyl esters, rate constants of 

the scrambling of deuterium (eq 2, ksc) and oxygen-18 (eq 3, keq) as well as 

those of the solvolysis (eq 1, kt) were determined for 6-methyl-2-naphthalene- 

sulfonates (menasylates, 1 and 2)' and p-nitrobenzenesulfonates (nosylates, 

3 and 4). 

ArCH2CH20S02Ar' 
kt 

> ArCH2CH20COCF3 (1) 

k 
ArCD2CH20S02Ar' 

SC l ArCD2CH20S02Ar' + ArCH2CD20S02Ar (2) 

ArCH2CH2 
18 

0S02Ar' 
keq > ArCH2CH2 180S180 Ar' 

2 (3) 

CH2CH20Y 1 : Y = 0S02 3 : Y = OS0 2 N02 

CH30 CH2CH20Y 2 : Y = OS02 4 : 'Y = OS0 2 N02 
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Solvolysis rate constants (kt) were determined spectrophotometrically 



5189 

not completely equivalent. It is worth noting that all the values of keq/ksc 

are close to 0.75; the return from ion pair 7, although its presence has been 

disproved in a secondary system,6 would give keq/ksc of 

CH2CH2 +-03SAr' 

6 
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from the reaction solution five to seven times at various stages of 
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by recrystallization, and analyzed by 1 H NMR spectroscopy with a 

Hitachi R-20 instrument at 60 MHz and a Hitachi A-1600A signal 

averaging analyzer. Rate constants were claculated by the linear 

regression method 

of deuterium from 

ratios as above. 

k 
i =- SC t 

using eq 4, in which x is per cent rearrangement 

the a- to a-position determined from the NMR peak 

In 50 
50 - x (4) 

Secondary B-deuterium isotope effects for the reaction are close 

to unity and can reasonably be neglected in these calculations. Ilb,lsb 
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for each sample. This ratio, R, after correction for 2 

natural abundance,16 

H and 13C ;,' 

was used for calculation of the fraction of 0 

atoms, P (eq 5). 

(5) 

Rate constants of 
18 
0 scrambling were calculated by the linear 

regression method using eq 6. 

k = i In 
PO - Pm 

eq Pt - P, 
(6) 

where P 18 
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