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Both the redox reactions of nicotinamide-dependent dehydrogenases with 

carbonyl compounds and alcohols and of analogous non-enzymic reactions are 

understood to proceed essentially via hydride transfer between the reactants. 

Evidence for this has accrued chiefly from studies of isotope and substituent 

2 93 
effects in the reactions of aromatic aldehydes and ketones. The remaining 

major mechanistic problem in these reactions is the nature of any intermediate 

It would be valuable to study a general and versatile chemical model system 

that is capable of investigating the detailed interactions that take place 

between the reactants in pyridinium salt/dihydropyridine redox reactions. 

There has been no systematic study of these interactions in a single model 

system. 

We selected 3-substituted-1-n-heptylpyridinium iodides (la-c)and the 

lithium salts of substituted benzyl alcohols (a-.$) for study. In tetra- 

hydrofuran solution at room temperature under an atmosphere of nitrogen, the 

pyridinium salts oxidise the alkoxides to aldehydes. Yields of aldehydes 

vary widely depending upon the substituents R' 
2 

and R. For example h and 

& furnish only about 0.548 aldehyde* whereas & and 2 yield 60-65% aldehyde 

as shown by pmr. Only one other example of the non-enzymic oxidation of an 

5 
alcohol by a pyridinium salt has been reported. 

IqR’ u”l;; ;: ~~ON(CH2CH2)20 + 
I (c) R'=S02N(ol,CR,)20R 
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A feature of our system is that it is possible to study the reaction 

beginning with either pyridlnium salt or 1,4_dihydropyridine (a-s). 

Accordingly, when &q was treated with pdimethylaminobenzaldehyde and 

lithium iodide under identical conditions to the pyridinium salt (A) 

reactions, the product mixture again contained 60-65s aldehyde. 

Further, by use of l'-'Ha-& or 4" H-_& it was shown that deuterium 

is transferred between C-4 of the dihydropyridine & and the alcohol carbon of 

A* The distribution of deuterium observed showed that the reaction had 

attained equilibrium. Equilibrium constants were therefore calculated for 

ea:hreaction studied and the plots of their logarithms versus the appropriate 

substituent constant (2, 6for m-Cl) were linear with the following gradients: 

1, G$ e =O; 1, ae = -0.8; 1, & e = -2.0. These values show that the 

electron density at the aldehyde carbonyl group chiefly controls the position 

of equilibrium of reactions of _j& and &. However dihydropyridine a is 

so unstable that the substituents in the substrate have no effect on the 

position of equilibrium. It thus appears that alkoxides and pyridinium salts 

estahlish a redox equilibrium via hydrogen transfer. With this basis it is 

possible to investigate the detailed chemistry of intermediates in the 

reaction, if they are indeed formed. 

REFERENCES 

1. H. Sund in 'Biological Oxidations', T. P. Singer ed., 

p. 603, Interscience, New York, 1968. 

2. J. P. Klinman, J. Biol. Chem., 1972, a, 7977. 

3. R. H. Abeles, R. F. Hutton and F. H. Westheimer, J. Amer. Chem. Sot,, 

1957, 1p, 712. 

4. Low concentrations of aldehydes were determined by the method of 

Roe and Mitchell, Anal._ 1951, a, 1758. 

5. K. Wallenfels and W. Hanstein, Angew. Chem. Internat. Edn,, 1965, 4, 869. 


