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New Bis- and Trishomobenzene Derivatives 

Sir: 

Considering the amount of work which has been 
reported on norcaradiene-cycloheptatriene equilibria 
in general, ' and specifically on the structures of Buch­
ner's esters,2 we were surprised to find two new adducts 
of carbomethoxycarbene and benzene, i.e., the 2:1 and 
3:1 adducts, 1 and 2. We are prompted to report 

R = CO2CH3 

their preparation and stereochemistry now by recent 
reports of other bis- and trishomobenzene derivatives.3 

The synthetic procedure consists of slowly adding 
(24 hr) a solution of 20 g of methyl diazoacetate in 50 
ml of benzene to 50 ml of refiuxing benzene containing 
0.5-1.0 g of finely powdered copper-bronze. After 
evaporation under vacuum of the volatile components 
of the reaction mixture (benzene, dimethyl fumarate, 
dimethyl maleate, and methyl cycloheptatriene-7-car-
boxylate), the 2:1 and 3:1 adducts were isolated by 
column chromatography of the residual oil (Silica gel, 
CCl 4 -CHCl 3 ) . 

The 2:1 adduct, dimethyl tricyclo[5.1.0.02 '4]oct-5-
ene-3,8-dicarboxylate (1), mp 130-132°, was isolated 
in 3 % yield and was shown to have the structure and 
stereochemistry indicated by the following observa­
tions.4 The nmr spectrum (CDCl3) showed two ole­
finic protons as an apparent triplet at 8 5.70, six methoxy 
protons as a singlet at 3.65, and a complicated multiplet 
of six protons at 1.5-2.2. The proton ratios indicate 
a tricyclic skeleton, and the magnetic equivalence of 
the olefinic protons and the methoxy protons suggested 
a symmetrically substituted {exo,exo- or endo,endo-) 
tricyclo[5.1.0.02 '4]oct-5-ene. Double irradiation at 8 
1.6 caused the olefinic triplet to collapse to a singlet, 
and, conversely, irradiation at 5.7 simplified the high-
field signals allowing analysis of the region as two iden­
tical ABC systems: H 3 , 8 2.12; H b , 1.78; H c , 1.63; 
/ a b = 3.9 Hz, J^ = 8.6 Hz, / b c = 4.0 Hz.5 Based on 
the small values of the coupling constants 7ab and ./bc,
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proton B was trans to protons A and C, and therefore 
the carbomethoxy substituents must be exo,exo. The 
syn or anti nature of the ring fusions was determined 
by converting 1 to its epoxide (3),4 mp 163-164°, with 
ra-chloroperbenzoic acid. After decoupling from the 
adjacent protons, the protons on the epoxide ring in 3 
appeared as an AB pattern: H A , 8 3.33; H B , 8 3.13; 
A B = 4.0 Hz. Their nonidentity and the similarity 
of their chemical shifts and coupling constant to those 
reported for compound 43a confirm the anti ring fusion 
in 1. 

H R H H 

R = CO2CH3 

The 3:1 adduct, trimethyl tetracyclo[6.1.0.02 '4 .0"]-
nonane-3,6,9-tricarboxylate (2),4 mp 139-140°, was 
isolated in 4 % yield and was characterized by its nmr 
spectrum (CDCl3) which showed, in addition to a com­
plex pattern at 8 1.2-2.0 (9 H) for the skeletal protons, 
two methoxy proton signals at 3.69 and 3.70 (9 H) in 
an approximate ratio of 2 : 1 . The complete stereo­
chemistry shown was assigned on the basis of the (pre­
sumed) formation of 2 from 1 and the apparent equiva­
lence of two methoxy groups. 

The unexpected formation of compounds 1 and 2 
raises several questions regarding the norcaradiene-
cycloheptatriene equilibrium in Buchner's esters. We 
have found no evidence of the expected adducts (bicyclo-
[5.1.0]octadienes). The following explanations have 
been considered. The norcaradiene tautomer, though 
unfavored at equilibrium, is either more reactive than 
the cycloheptatriene or reacts with a second carbene 
faster than it tautomerizes. Neither situation seems 
likely unless the rate and perhaps even the position of 
the tautomeric equilibrium are affected by the hetero­
geneous catalyst surface. Experiments to test these 
possibilities are in progress and will be reported in a 
full paper. 
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Singlet-Triplet Resonance Interaction in the 
A2 States of Formaldehyde1 

Sir: 

Narrow-band excitation has recently been developed 
as an important method for investigating radiative and 
nonradiative processes in excited states.2-5 The ob-

(1) Work supported by the National Research Council of Canada. 
(2) B. K. Selinger and W. R. Ware, / . Chem. Phys., 53, 3160 (1970). 
(3) L. S. Anderson, C. S. Parmenter, H. M. Poland, and J. D. Rau, 

Chem. Phys. Lett., 6, 345 (1970). 
(4) W. M. Gelbart, K. G. Spears, K. F. Freed, J. Jortner, and S. A. 

Rice, ibid., 6, 345 (1970). 

Journal of the American Chemical Society / 93:25 / December 15, 1971 


