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ELECTRON TRANSFER PROCESSES IN REACTIONS OF LITHIUM DIALKYLAMIDES. 

USE OF THE N-PROPYLCYCLOBUTYLAMINYL RADICAL RING OPENING AS A PROBE REACTION 

Martin Newcomb*' and William G. Williams 
Denartment of Chemistry, Texas A&M University, College Station, Texas 77843 

Sumnary: N-Lithio-N-propylcyclobutylamine has been used as a qualitative 
mechanistic probe for electron transfer processes in several reactions. 

During the last several years evidence has been accumulating that reactions of strong 

bases and nucleophiles with selected organic substrates can involve an electron transfer step. 

There is now evidence that ketones,* an oxaziridine,3 alkyl sulfonates, alkyl halides, 4 5 

polycyclic aromatics,5 and pyridine6 may react with lithium dialkylamide bases by such an 

electron transfer process. In each of the studies which led to these conclusions, the reduced 

products were analyzed. We have initiated a program in which we concentrate on the oxidized 

products of these reactions, aminyl radicals. If a probe is properly designed the aminyl 

radical formed by oxidation could undergo a characteristic skeletal rearrangement (Eq 1). The 

observation of rearranged products would provide qualitative or possibly quantitative evidence 

which supports an electron transfer process. 

One class 
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of probes which might be employed in Eq 1 is the small ring lithium cyclo- 
_) 

alkylamides. Ingold has reported the rates of ring opening of aminyl radicals 1' (Eq 2). We 

have previously reported studies of the thermal stability of the corresponding lithium 

amides. 8 N-Lithio-N-propylcyclobutylamine (3) is stable enough to permit its application as a 

mechanistic probe at low temperatures in tetrahydrofuran (THF).' 
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In summary, we have demonstrated that the known ring opening of a cyclobutylaminyl 

radical can be exploited successfully in the mechanistic probe 3. The detection of imine 8 

from reactions of 3 with an oxidant is a qualitative indication of an electron transfer 

process. For the weak oxidants benzophenone, dimesityl ketone, pyridine and iodomethane, our 

results suggest that electron transfer reactions with 3 did not occur; for the first three of 

these substrates our conclusions concerning the viability of electron transfer processes are 

the opposite of those reached by others who studied the products arising from the oxidants, 

and it would appear that further mechanistic studies of these reactions are in order. 
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