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Summary: Activation of a bridgehead methyl group by the bicyclo[l.l.O]butyl moiety resulted in 

hydrogen abstraction by a photogenerated acetonyl radical, followed by a radical chain addition 

process. 

Recently, we have described several examples of the addition of photogenerated radicals 

across the Cl-C3 bond of the bicyclo[l.l.Olbutyl moiety. 1,2 These additions, which are 

exemplified by the conversion of 1 and 2 into 3 and 4, respectively, were shown to proceed by a 
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radical chain process. 2 These radical chain processes were photoinitiated through the 

conversion of an appropriate ketone into the corresponding radical, which resulted from hydrogen 

atom loss from the cl-position. We now wish to report a new type of radical chain process which 

formally involves the addition of acetone to a methyl group activated by the Cl-C3 bond of the 

bicyclo[l.l.O]butyl group. 

Irradiation of a solution of 1,7-dimethyltricyclo[4.1.0.02~7 lheptane (5) in acetone in a 

Pyrex vessel under argon for 61 h with a bank of sixteen 300-nm lamps gave 18% of a 54:20:14:6:6 

mixture of 6, 7, 8, 9, and 10, respectively. 3.4 These five isomeric compounds were separated by 

preparative vapor phase chromatography on a 20% FFAP on 45160 Chromosorb P column. 

Compouhd 10, which was the first to elute, was readily identified by its 300 MHz ‘H NMR: 

(CDC13) 6 2.57 [l H, m (unresolved q of t, J = 6.8 Hz, J = 6.0 Hz)I,~ 2.53 (2 H, s), 2.12 (3 H, 

3051 





3053 

Table 1. 13C NMR Shifts and Multiplicities for Isomers 6 - 9 

Position 6 7 8 9 

1,5a 38.85 cd) 40.41 (d) 39.71 (d) 42.00 (d) 

2,4b 19.53 (t) 23.98 (t) 23.99 (t) 33.01 (t) 

3c 13.95 (t) 14.46 (t) 14.33 (t) 15.31 (t) 

6 39.80 (djd 37.07 (dje 40.96 (djd 45.19 (djf 

7 34.26 (djd 34.67 (dje 32.69 (djd 39.33 (djf 

a 21.42 (t) 21.30 (t) 25.16 (t) 28.28 (t) 

9 42.58 (t) 41.64 (t) 42.92 (t) 42.97 Ct.) 

10 209.41 (s) 209.39 (9) 209.55 (5) 209.40 (s) 

11 29.91 (cl) 29.91 (4) 30.00 (4) 29.97 (q) 

12 11.38 (q) 16.69 (q) 11.74 (4) 19.81 (q) 

(a) This set of doublets was assigned to 

twice that of either of the other doublets. 

Cl and C5 on the basis of an intensity ca. - 

(b) This set of triplets was assigned to 

C2 and C4 on the basis of an intensity ca. twice that of either of the other triplets. - 

(c) Assigned by analogy to the position of C3 in a large series of derivatives of 

bicycloC3.l.llheptane.’ (d) Assigned on the basis of their correspondence to C6 and C7 

of 7. (e) Assigned on the basis of selective decoupling of H7. (f) These were 

tentatively assigned on the assumption that both C6 and C7 were shifted downfield as a 

result of the steric interaction of the two pseudoaxial groups attached to C6 and C7. 

hydrogen from one of the methyl groups. A reasonable (but unproven) mechanism would involve 

initial hydrogen abstraction from 5 by a photogenerated acetonyl radical,lB2 which would produce 

11. Current understanding” of cyclopropylcarbinyl radicals suggests that 11 should open rapidly 
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as a hydrogen atom source which would permit the conversion 

the acetonyl radical. Addition of the acetonyl radical to 13 
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would be expected to produce 14. Hydrogen abstraction from acetone by 14 would then yield 6 - 9 

and regenerate the requisite acetonyl radical. 

The difference in behavior between 5 and 1 (or the 1-monomethylated version of 1) is 

intriguing. It is not clear whether the formation of 6 - 9 is the result of inhibition of the 

formation of 10 due to the steric effect of the second methyl group, special activiation of one 

of the methyl groups by the methyl substituted bicyclobutyl moiety, or a combination of these 

two factors. What is apparent is that, of all of the hydrogens on 5. the hydrogens on the 

methyl group are specifically activated. This suggests that 11 may not be a discrete 

intermediate and that hydrogen atom removal from 5 may lead directly to 12. 
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