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In earlier papers we1 and others2 have described the reductive dimerization of Schiff 

bases such as N-benzalaniline, 1, by alkali metals to dimeric dianions, 2, and demonstrated that 

the isomerization of the diastereomeric dimeric dianions, 2, is due to an equilibrium with the 

corresponding radical anion, 4. One interesting feature of the dimerization is that the racemic 

diastereomer of 2 is greatly favored in the equilibrating system. It has been hypothesizedlbr2 

that this is due to contact ion pair formation of two amine anionic centers with one cation. 

Direct experimental support for this was sought in the use of crown ethers which, it was 

reasoned, by competitive complexation with the cation would disrupt the association and in some 

way affect the position of the meso-racemic 2 equilibrating pair. The experimental data pre- 

sented here shows that crown ethers have a more dramatic effect on the reaction than expected. 

Parallel reductions of 1 with potassium in the absence and presence of 18-crown-63 were 

performed and aliquot samples of the reaction mixture withdrawn, quenched and analyzed by nmr. 

In the absence of crown ether, dimer formation occurred quickly and the isolated 3 was 

exclusively racemic (no meso- being detected). The dimerization was complete in 2 hr and only 

after 18 hr were detectable amounts of N-benzylaniline formed. 

In the presence4 of 18-crown-6, N-benzylaniline was the only product detected after 2 hr 

of reaction; dimeric products were observed in the 1 hr sample with rat. 3/mesa 3 = 7.5/l. 

This suggested that, either the radical anion 4 was being protonated, or that the monomeric 

dianion, 5, was formed. That the latter was the case was established by treatment of 5 with 

deuterium oxide when N-(cr-deuterobenzyl)aniline, 6, was formed (>85% deuteration). Since 

similar results were obtained after an additional 12 hr storage, 5 is stable in solution for 

limited periods of time. Alkylation of 5 with methyl iodide produced N-methyl-N-(a-methyl- 

benzyl)anilines, 7, showing that both anionic centers of 5 were reactive. It is apparent that 

the additional stabilization imparted to 4 by solvation of the cation by the crown ether 

enables 4 to accept a second electron and be reduced further to 5. 
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extended conjugated systems. The use of crown ethers enables one to utilize simpler conjugated 

unsaturated systems than has hitherto been possible and thus expands the potential synthetic 

utility of this method of generating anionic intermediates. However, the increased basicity 

of the derived anions introduces complications into their reactions. 
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Scheme 1. Reductive Dimerization of N-Benzalaniline 

Attempts to utilize 5 and prepare pyrrolidine derivatives by alkylation with 1,3-dihalo- 

propanes exposed another feature of these 18-crown-6 promoted reductions. Reaction with 1,3- 

dibromopropane produced 4-anilino-4-phenyl-1-butene6B8, 8, in 70% yield rather than the 

expected pyrrolidine derivative. Evidently alkylation occurred first at the carbon anionic 

site and the amine anionic site effected rapid dehydrobromination of the pendant bromotri- 

methylene chain. In contrast, 1,3-dichloropropane produced the anil of n-butyrophenone8, ,9, 

which was identified by acid hydrolysis and isolation of n-butyrophenone' in 75% yield. In 

this case, the slower dehydrohalogenation of the chlorotrimethylene chain resulted in exposure 

of 8 to the isomerizing effect of the basic amine anion9 resulting in the formation of 9. 

buccessful reductive metalation of organic compounds (without dimerization) occurs with 


