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The present paper eqlores a region on the borderline of covalency, 
where the structural problem is to distinguish a ver weak bond from 
one that is effectively broken. In previous reports Y-3 we have expressed 
concern that the bicyclic hydrocarbons & and 3a might ilay some role in the 
system of reactive intermediates generated byxazetation of the diazene,&. 

1 2 3 4 
- - - - 

a: Rl = H, R2 = Me 
rh R1 
c: = Me, R2 = H 

& R1, R2 = H d: R1, R2 = Me 

We have provided physical evidence from low temperature flash photolysis3that 
there must be a structural difference between a true singlet 2-methylenecyclo- 
penta-1,3-diyl u and a bicyclic isomer of it kor,&,but this leaves open 
the question of how this difference expresses itself in chemical reactivity. 
We now find that the chemistry of two bicyclo[3.l.O]hex-1-ene derivatives,& 
and g, is quite different from that of TMM singlet diylsh and a. 

Studies by KEbrich'-6 showed that 2,6,6-trimethylbicyclo[3.l.O]hex- 
1-ene, 3d, apparently was generated by treatment of the vinyl chlorideAwith 
BuLi atTow temperature. Compound a was not isolated, but three dimers of it 
were reported among the products: the [2+2] adduct,& the doubly bridged 
substance,,&, which is formally a TMM dimer, and a product "of lower symmetry," 
which was not further described. We now have characterized the latter materi- 
al in more detail by NMR and mass spectroscopy' and find it to consist of a 
mixture of dimers of the TMM 4d analogous to those of& observed' in the 
thermal deazetation of the dl%ene la As K'dbrich reported"' there is a 
marked temperature-dependence of thyratio of the [2+2] adduct'ato the TMM 
adducts. When the reaction is carried out at low temperature (<--4O'),&is 
the major product, but predominant amounts of TMM dimers are formed at 0'. 
We also find a concentration-dependence, 
tration. 

with&being favored by high concen- 
These results are consistent with the formation of& fromAand 

with a conversion ofa to the TMM &that requires an activation energy 
(Scheme I). 

The effect of replacement of the gem-dimethyl groups of this series 
by hydrogens is illustrated in Scheme II. 
1,5-hexadiene,&8, 

Treatment of 1,1-dibromo-2-methyl- 
with BuLi or MeLi in diethyl ether or tetrahydrofuran at 
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low temperature gives a 90% yield" of three dimers of 2-methylbicyclo[3.1.0] 
hex-1-ene, &. The structural assignments are based upon the spectroscopic 

CHCl 

other 
TMM 
dimers 

4d 

3d 

6 
- 

properties'1-'5 of the dimers and of their decadeuterio analogues prepared 
from the pentadeuterio dibromide&, 
Scheme I, 

In addition to A, which like &in 
is derived by [~+TI] dimerization of the bicyclo[3.l.O]hex-1-ene,two 

new types of dimers are found. Compound 10 results from an ene reaction of 
two moles of 3c, and compound&is formalTa product either of capture of the 
TMM& by theTicyclic olefin& or of a [U+IT] dimerization of&with itself. 

The course of these reactions can be followed at low temperature by 
effecting metal-halogen exchange between the iodobromo compound &and CH Li 
in diethyl ether-d at -110' in the probe of the 270 Mhz NMR spectromete 
The intermediate 648molithium derivative decomposes at -90" 

? . 
with the simultane- 

ous appearance of NMR absorptions characteristic of& 10, and 11. No signals 
that could be attributed to& or to dimers of the TMMX are oKerved. 

The product ratio 2:lO:ll is 5:2.5:1 and is invariant over a reaction 
temperature range of -90" to 6a zd an initial concentration range (at 0') of 
the dihalide 0.1 to 3 X 10s4 M -* 

Diphenylisobenzofuran Q&) traps &at 0' in ~5% yield to give a 2:l 
mixture of two stereoisomeric Diels-Alder adducts QJ,)'". Thermal deazetation 
of the diazene lb in the presence of&gives a mixture of TMM dimers and per- 
haps other products but no Diels-Alder adducts of the hypothetical bicyclo[3. 
l.O]hex-1-ene,&. 

We interpret the temperature and concentration invariance of the di- 
merit products from&to mean that these reactions do not require the inter- 
vention of the ring-opened form, the TMM s 
reasonably formulated as a [~+a] cycloadduct. 

In particular, dimer&is more 
The extraordinary ease of this 

process,which is rapid at -90°, must be the consequence of relief of enormous 
ring strain in&. One of the few model [~+a] cycloadditions involving strain- 
ed single bonds is the reaction of bicyclo[2.l.O]pentane with maleic anhydride, 
which is slow at +120°17. 
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8a: X = Br, R = H 

b:X= I,R=H 

""_"',Rz 
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The gem-dimethyl group of& apparently causes a steric retardation 
of the [a+~] and ene reactions, leaving the [2+2] cycloaddition as the only 
self-reaction. Ring-opening to the TMM 4d now has a chance to compete, and 
the authentic TMM dimers are formed at hzher temperatures (Scheme I). 

We conclude that in bicyclo[3.l.O]hex-1-ene derivatives, there is a 
finite activation energy associated with cleavage of the C -C bond. 
chemistry of these species is not the same as that of the sa&rgable sTz;let 
intermediates obtained by deazetation of diazenes such as 1' . 
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