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Damerow (l), Albahary (2) and more recently Johnson and Nasutavicus (3) have reported 

that the reaction of 2-cyanobenzyl cyanide with sodium ethoxide led always to the formation 

of dimers. We have now found that a completely different behaviour is shown by the analogous 

pyridine derivatives I or II, which, when treated 

xy naphthyridines, according to scheme I: 

SCURMEI 

Ro-, 

with sodium alkoxides, yielded amino alko- 

R = a) Methyl 

b) Ethyl 

c) n-Propyl 

d) i-Propyl 

4 tert-Butyl 

In a typical experiment 0.012 moles of sodium were added to 150 ml of anhydrous ethanol 

and after dissolution 0.010 moles of the dicyano derivative were added. The solution was then 

refluxed for 3 hrs, kept overnight at room temperature and the solvent removed by distillation. 

The residue was crystallised from methylene chloride - petroleum ether or was purified by su- 

blimation in vacua. 

The structures of compounds III and IV were confirmed by NMR spectra and by comparison 

with those of the corresponding isomers bearing -OR and -NW2 groups in the reversed positions. 

These isomers were synthesized by addition of the appropriate sodium alkoxide%amino-S-bromo- 

1,7-naphthyridine and 1-bromo-3-amino-2,6-naphthyridine respectively, which were obtained by 

cyclisation of dinitriles I and II by means of dry hydrogen bromide (4.5). 

It must be noted that the overall yield of the obtained naphthyridines decreases rapidly 

going from methoxide to tert-butylate, as shown in table I. 

173 



174 

TABLE I 

Compound Yield m. . Compound Yield m.p. 

IIIa 77% 125-126' IVa 75% 122O dec. 

IIIb 70% 123-124O IVb 72% 134-135O 

IIIC 21% 99-1Ol0 IVC 26% 108-109° 

IIId 10% 84-85" IVd 12% 177-17lT 

IIIe __ ___ IVe _- _-- 

(Melting points are uncorrected. All analytical samples gave appropriate 
IR spectra and combustion analysis for C, H and N within 0.4% of theory) 

Sometimes small amounts (never more than 7%) of the isomeric 8-alkoxy-6-amino-1,7-naphthy- 

ridine and 1-alkoxy-3-amino-2,bnaphthyridine were obtained together with III and IV. In these 

cases the isomers were separated by preparative TLC. 

The different behaviour of 2-cyanobensyl cyanide and our pyridine derivatives I and II can 

be ascribed to the presence of the asa group. This heteroatom behaves as an electron withdraw- 

ing group and therefore promotes the formation of the imidate, which is probably the first in- 

termediate of this reaction (6). 

This new dinitrile cyclisation represents a direct and simple method for the synthesis of 

some naphthyridine derivatives and attempts are being made for the further application of this 

reaction to, e.g. the preparation of isoquinoline derivatives. 
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