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$+y+$+++ 

TO % 

-40 0 R0 9 3 

10 0 82 14 4 

36 0 79 15 6 

The compounds could be separated by preparative g.1.c. (3.601 x 6mm glass, 20%SE 30 

1% NaOH on Chromosorb W) and the structures assigned on the following basis. The major 

component had the shortest retention time and showed the following absorptions in its 

10 
n.m.r. spectrum which are consistent with structure 2. d-0.79 (d,7Hz,-CH(CH3)2), 0.80 

(s,e-2-a_3),0.98 (br,C3-#, 1.05 (s,~-2-CWW), 1.15 (8,--4-H), 1.45 (m,exo-4-g) - 

2.13 (br septet, Alz, -E(CR3)2). The mass spectrum showed a molecular ion at mje-124 

and correct elemental analyses were obtained. Further support for the assigned 

structure came from the rearrangement of 3, with Mg Br2 in ether at 0 03 , to the 

cyclopropyl olefin 5, the structure of which was assigned on the basis of the following data. 

The mass spectrum showed a molecular ion at M/e-124; the n.m.r. spectrum showed absorptions 

at 610.41 (4 cyclopropyl&), 0.85 (d, 6He,-CW(CR_3)2), 1.75 (br with fine splitting C-C-CR,) 

superimposed on multiplet of -cH_(CH3)2, 4.77 (vinyl lJ)). 

The compound of intermediate retention time gave the following n.m.r. spectrum 
10 

which 

is consistent with the structure 4.6-0.82(d,EEz,-CH(C~)2) superimposed on 0.83 (C-3kJ and 

0.88 (endo-4-E), 0.90 (8, exo-2-CHH), - L.30 (br, exo-4-g). 1.50 (8, Cl-cH_?) superimposed on - 
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multiplet of -CE(CH3)2. The umaa spectrum showed a molecular ion at m/e-124. The 

compound of longeat retention time gave the following n.m.r. spectrum 
10 

which is consistent 

with the structure 1. 6-0.65(a,&-2-CH3), 0.87(C,-y) superimposed on 0.93(d,6Be-CH(CH3)2), 

l.U(br,&-4-g), 1.35(E,~-4-a, 1.5O(s,C-l-(X3) superimposed on multiplet of -cH_(CH3)2. 

The mass spectrum showed a molecular ion at mfe-124. The n.m.r. spectrum of each 

component showed no evidence for contamination by the pentamethyl blcyclobutane 2. 

The preferential insertion into the methyl group geminate to the isopropyl group 

appears to support the suggestion that opening of the angle between geminate groups forces 

a C-H bond into a better orientation for reaction with the empty p orbital, the presumed 

locus of initiation of the carbon-hydrogen insertion reaction4. However, this should 

also affect the isopropyl group. A study by Moore and his co-workers' of systems 

containing ethyl groups Indicates that the product ratio Is largely influenced by steric 

crowding 

group to 

It seeom 

preclude 

developed in a product-like transition state. Insertion into the methine C-H 

form compound 2 would cause eevere crowding between the two endo-methyl groups. 

that these severe interactions (absent in 2, 4, and 2) are sufficient to 

insertion in this direction. 
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