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A CATION RADICAL FROM 2,6-DIMETHOXYPYRIDINE : INVESTIGATIONS BY IN-SITU 

RADIOLYSIS ESR 
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INTRODUCTION 

Aromatic compounds are known to form radical cations in non aqueous 

systems(') , oxidation in strong acids (112) , electralytic methods(3) and 

reactions with metal ions (4) are the routes to fon radical cations. The 

radiolytic procedures in the presence of metal ions were used for the de- 

tection of radical cations in aqueous solutions. It has been reported by 

Schulte-Frohlinde et.a1.(5'6) that radical cations may be important in 

aromatic hydroxyiation.s,Tnus the direct.proof for the intermeiicate exist- 

ence or radical cations in OH reactions with aromatic systems and the 

evidences to the mechanism of their formations carries value. 

Methoxylated benzenes were studied, to form cation radicals in reac- 

t;on with OH radicals, T1+2 , AgC2 and SOi2 in aqueous solution (SB6)* 

rf2 
+2 

and Ag were produced by reaction of OH with Tl+ and Ag' respect- 

ively. Some conformational isomers of p-dimethoxybenzene cation radicals 

have been found at in-situ-radiolysis e.s.r. studies (6). In relation, we 

have investigated the Z,&dimethoxy'pyridine at in-situ-radiolysis e.s.r. 

for the detection of cation radical. 

EXPERIMENTAL 

The 

The 

The 

2.6"Dimethoxypyridine was obtained from EGA and was used as received. 

in-situ-radiolysis e.s.r. experiments were carried out as described (7j 

concentration of the substrate was 2 mM in N20 saturated solutions, 

substrate concentration was kept at 0.2 mM when 2 mM AgNOS or 1 ~$1 
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T12S04 was present. 

The product analysis for methanol formation was conducted as de- 

scribed(7). 

RESULTS AND DISCUSSION 

The 2 mM 2,6_dimethoxypyridine in N20 saturated acidic (pH=2-4) 

aqueous solution yielded the cation radical without even the presence of 

metal salts (As+" or Tl 
+2 

) at in situ radiolysis e.s.r. studies(Figure 1). 

Same spectrum was obtained with 0.2 mM substrate 

utions at pH range of 2-4. The e.s.r. parameters 

spectrum is shown below : 

1 mM T1S04 aqueous sol- 

of the fitted e.s.r. 

2.41 Gauss 

CH,O 

pH: 2.0 -4.0 

9: 2.00325 

Coupling parameter for all the Inethyl protons were same. 

No conformational isomeric behaviour of methoxy groups were detected in 

e.5.r. , Cation ra,!ical formed on protonation and deh,ydration of O!!-adduct 

radical, according to the scheme below, is the product 

cess, as flow rate experiments pointed : 

of a primary pro- 

Cation Padical Formation 

pt-: 2-3 
A product analysis study wds clone in order 

for methanol abstraction upon an ipso attack, as shown 

low : 

to search 

on the scheme be- 

+ CH,OH 
CHsO 

No ESR Evidence 
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The yield of methanol was very low (GMeoH = 0.37) and no e.s.r. evi- 

dence was found for a phenoxyl type radical probably due to the very low 

yield, i.e. G = 0.37, of methanol abstraction. Thus it can be suggested 

that at low pH values (Z-4) the formation of cation radical as in above 

mechanism is dominant on the reaction of hydroxyl radical with 2,6-di- 

methoxypyridine. 
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