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react 

(Received in UK 18 August 1976; accepted for Publication 24 August 1976) 

the work of Hofmenn’ a number of studies was carried out, dealing with the 

vity of pyridinium salts toward hydroxide ions. 
2 

Only in a few cases, 
3 

hydroxydihydropyridines were isolated from this reaction, althoughthey are postg 

I ated 
4 as unstable intermediates leading to the formation of ring opening pro 

ducts . 
5,4 In connect ion with our work on the NaBH4 reduction of cyanosubst it; 

ted pyridinium salts, 
6 

we have studied the behaviour of 3-cyano-1-methylpyridinl 

urn iodide in aqueous NaOH. Previously, 7 5-cy ano-l-methyl-2-pyridonewas isolated 

from the reaction of 3-cyano-1-methylpyridinium perchlorate inKOH solution.Some 

what different results were obtained in our experiments. In fact, addition of the 

pyridinium salt (6.29, 25 mmol) to a solution of NaOH (2.09, 50mmol) in H20 (lOOmI), 

stirring at room temperature for 2 hr, extraction with CH2C12 (4x20 ml),and eva_ 

poration of the organic layer, gave a residue (l.Sg)which was resolved by column 

chromatography (2.509 SiO2;AcOEt/MeOH 9:l as eluent) into three major fractions: i) 

a mixture of the known isomeric dihydropyridines i,L,and 2 (0.46~); ii) theknown 

5-cyano-l-methyl-2-pyridone 2 (0.399); 

3 (0.139). The mixture of dihydropyrid I 

$2, and 6 in the ratios 11:Z:l; minor 

st i gated. Parallel experiments carried 

4,5,and fi and the pyridonesz, and 3 in 
_Y 

iii)the known 3-cyano-l-methyl-2-pyridone 

nes, further analyzed by glpc, contained 

amounts of other compounds were not inve 

out under N 2 yielded the dihydropyridines 

the same ratios. 

The aqueous layer from CH2C12 extraction, after neutral izat ion with H SO and eva 
24 - 

porat ion, yielded a residue, which was extracted with EtOH. By evaporation ofthe 

solvent a solid was recovered, whose column chromatography (Si02;AcOEt/MeOH 9:l 

as eluent) allowed the isolation of the sodium enolate of the giutaconaIdehyde2- 

-cyan* der ivat ive, [O’CH”C(CN)~CH~CH’.CH~O]-Na+ 2, unambigously identified by uv (H20) 

jlmax 263, 350nm, ir(nujol) Y 2220 (CN), 1630 cm-l (enol ic unsaturated aldehydelnmr 

CD201 d 8.98 (d,l, H-5, J4,5=9 Hz), 8.70 (s,l,H-l), 7.80 (d,l,H-3, J3 4=14 Hz), 

and 5.82 ppm (dd,l,H-4). As shown by their close 6 values,the aldehyde’protonsll-l 
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and H-5 are nearly equivalent,indicating the mesomeric state depicted in structu 

re 7, whereas the I arge J 
3,4 

strongly suggests a transoid conformation of the die 

ne system. The isolation of the 4-cyano-5-methylamino-2,4_pentadienal from the re - 

action between 3-oyano-l-methylpyridinium perchlorate and aqueous NaOH was descri - 

bed.’ We were unable to find this product whose reported spectral data arehowevar 

surprisingly close to those we observed for compound 2. 

As a whole, our results can be rational ized in terms of a reaction pathway anal2 

gous to that suggested by Katritzky (path D) for the process leading to ring ape 

ning of N-alkoxypyridinium salts. 4 I n our case, the i ntermed i ate 2-hydroxyd i hy 

dropyridines, in addition to undergoing the normal ring opening reaction, behave 

as reducing agents toward the pyridinium cation. In fact, the concurrent forma 

tion of equimolar amounts of the dihydropyridines $,J and 5, and of the 2-pyri 

dones 2 and 2, can be traced, in our opinion, to a redox process, involving a 

hydride ion transfer from the intermediate 2-hydroxydihydropyridines to the elec 

tron-deficient centers of the pyridinium cation L. In the authors’ knowledge, 

this work provides the first experimental evidence for such a process among the 

pyridine derivatives. 
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