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Abs@ucL 2.2~&Xnuth~icycl~propy~ 4-nt&ylphenyi Rctonc in the presence qf St+ ar;d DMFW is a gd SET pro&c The 
ortho posiziom of dre armatic ring provide a good source to trap the newly formed t&my mdical. 

The existence of single e¶ectmn tram&r (SEZJ teactions has been argued for over 20 years.’ The 
common approach for experimental detection of SET involvcs the use of intramolecuhu reatrangcments and 

pheayl cyclopmpyl ketone has been used for this purpose. However, there are several conflicting reports in the 

literature about the fate of the cyclopropyl ring in lcetyl radical anions. Exhaustive electrolysis Of phenyl 

cyclopropyl ketone yields the cOtrespOnding pinacO1 without ring opening2 Dissolving metal reduction of 

phenyl cyclopr~pyl keuure reportedly yiekis bcnxylcyclopropane? More recently, Tat&o has conducted an 

extensive study of aryl cyclopropyl k&ones to form 8Ql cyCl0pt0pyl ketyl anions using VOltametriC techniques. 

Their seminal work has shown that for simple atyl cyc@ropyl ketyl anions, ring opcning is reversible, IQ,,= 

2x1@*, and greatly disfavored from loss of resonance stabilization. They conclude that these systems V am 

unsuitable p&es for single electron transfer.” 4 

Our initial studies on the reduction of cyclopr~pyl pbenyl ketone and 2,2-dimethylcyclopropyl phenyl 

ketone with sodium uaphthahde wem not definitive. While the former gave greater than 70% of n-pmpyl phenyl 

ketone, the yields of mo nomeric products from the latter were appmximately 3096. Fur&rm~m, the exclusive. 

tn~nOmeric pmduct was ntqrentyl phenyl ketone which is indicative of at&x& ring Opening as no isopeutyl 

phenyl ketone, the cxpccted pmduct from radic8I opening, was observed. 

Samarium II has evolved as a unique single electmu reducing agent and its bmed application has bten 

naviewed6. The role of DMKJ or HMPA used in conjuction with the Stt$ system has also been discussad’ 

Our first attempts using 2,2-dimcthyicy&propyl phenyl ketone and Sm IJJ%iPU/l’HF gave a prepondemnce 

of high moleculsr weight compounds, dimers and uimers, pmsumably from radical attack of one substrate at 

the para position of another.” These teaction m were signi%antly teduced by blOcking this reaction 

pathway with a p-methyl group. When we used St& and DMPU to reduce 2.2-dio~thylcyclopropyl4- 

methylphenyl ketOne 1, we observed a product distribution indicative of a clear SF9 pmcess as outlined in 

Scheme I and Table 1. 



Scheme I 

Table 1 

a 44 baa, 21 6 2 

If a two electron reduction was operative, we would expect comparable rearraagement pmducts arising 

from ring opening to a primary carbanion as illustrated in Scheme II. However, none of these products, as 

unlikely as they may seem, were found under our conditions. 

Scheme II 

The product yields from reduction of l&one 1 were determined by GC using hexadeca~ asauintenlal 

stamkd. Compounds 3 and 4 were identified by spectral analysis (%I, 13C NMR and HFWS) although 4 was 

analyzed as the alkene dehydration product which occuned on the GC. Compounds 2 and 5 we= independendy 

synthes&~L While the yields of 2,3,4, aud 5 are reproducible under identical reaction conditions, thty vary 

depending on reaction times. 

There are several interesting observations that arise from these studies. The first is that no 

wonadon products are produced. This is lrue far both 2,2-dimethylcyciopropyl phenyl ketones (with 



or without the para methyl group) as well as for cyckpropyl phenyl ketone which gives propyl phenyl ketone 

as the major product. Secondly, the electrophilic nature of the ring opened tertky radical from 1 (6 in 

Scheme III) is indicated by the formation of cyclized products 3 and 4 and by dimer formation from 2,2- 

dimethylcyclopropyl ketone. If cyclization is exch&vely a ” cage process “, then 2. 2-dimethylcyclopmpy~ 

phenyl ketone should behave similarly. 

Although Scheme IU and N are highly speculative and require further study for substantiation, they 

account for the products formed. It is almost certain that tertkuy radicals do not abstract hydrogen &om atom&c 

adducts 7 and 13 and Scheme IV is shown as one way the oxidation could occur.89 Regardless of the validity 

of the mechanistic proposal, 2,2-dimethylcyclopropyl Cmethyiphenyl ketone nacts with St.n& by a single 

electron transfer. 

Scheme Ill 
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