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THE GENERATION 

By Richard J. Bushby* and 

AND E.S.R. OBSERVATION OF A DERIVATIVE OF VINYL-TMM 

(2-METHYLENECYCLOHEPT-3-EN-1,5-DIYL) 

Christine Jarecki 

Department of Organic Chemistry, The University, Leeds LS2 9JT 

Photolysis of 6,7-diaza-2-methylenebicyclo[3.2.2lnona-3,6-diene in a glassy matrix at 

77K gives the triplet biradical, 2-methylenecyclohept-3-en-1,5-diyl, which shows lD/hcl 

z 0.019 and IE/hcl = 0.006 cm-'. 

Trimethylene methane, TMM 1, is a 4~ non-classical or non-Kekule isomer of 

butadiene (C4H6)'. Two 6~ non-Kekuleisomers can be written for hexatriene (Tetra- 

methylene ethane, TME2, and vinyl-TMM3 3 ) and seven 8~ non-Kekule isomers of octa- 

tetraene4. Although TMM and TME have been extensively studied vinyl-TMM and the 8a 

systems are less well understood. In this paper we report the generation and first 

direct esr observation of a derivative of vinyl-TMM. 
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The basis of the synthesis of the biradical precursors was the known cycloaddition 

reaction between tropone and diethyl azodicarboxylate which gives the bicycloC3.2.21 

compound A (63%j5. 
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It was anticipated that this adduct would be readily converted to the diazene 5 

which would act as a precursor to the vinyl-TMM biradical a. In practice the 

conversion ofi to2 was not entirely straightforward. Attempts to find a direct 

method to selectively reduce the non-conjugated double bond of 2 were not successful. 

However, the same result could be obtained indirectly and in high yield by treatment of 

lwith triethylorthoformate/ethanol/toluene sulphonic acid to give the derivativel 

(91%)6, catalytic hydrogenation (H2/10% Pd-C/200 psi, loo%), and deprotection 

(H+/H20/dioxan, 69%) to give the enone &. 

Et0 

s z=o 2 

Problems were also encountered in converting the enone 8a to the diene & Wittig - 

reactions under a variety of conditions gave at best a 20% yield and a much better route 

was treatment with methyl lithium (66%) followed by dehydration (toluene sulphonic 

acid/benzene/QA molecular sieve) (83%). The final steps, hydrolysis (KOH/H20/MeOH) and 

oxidation (HgO) proceeded in good overall yield (ca. 80%). The resultant diazene 5 was 

moderately stable having a half life of about 15 min at 11O'C. Among the main C8H10 

products from its thermolysis were the expected hydrocarbons zand x7. It was 

virtually insoluble in hydrocarbon and fluorocarbon glasses but when a solution in EPA8 

or methyl-THF/isopropanol g glass was irradiated with uv light at liquid nitrogen 

temperature the triplet esr spectrum shown opposite was obtained. This is 

characterised by a strong Am = 2 transition. The zero field splitting (ZFS) parameters 

ID/hcl= 0.019 and lE/hcl= 0.006 cm-' are obtained from the Am = 1 region of the 

spectrum". Values for ZFS parameters can be estimated using the point-charge 

approximation of McWeeney l1 together with the assumption that the spatial part of the 

wave function can be constructed from Hiickel Molecular Orbitals. The results thus 
12 obtained for TMM and vinyl-TMM are shown in the graph . Such calculations are known 

to overestimate absolute values of ID/hci by a factor of two but they seem to give 

10 
fairly reliable relative values . Since these calculated values are based solely on 

the electron-electron dipolar interaction their magnitude is inversely related to the 
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Triplet E.S.R. spectrum obtained by U.V. irradiation of diazene 5 in EPA glass a at 77K. 

Ca lcu 1 ated values of iD/hcl for TMM and vinyl-TMM1'*12 
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mean separation of the electrons. Hence for idealised ~'120°" geometries they decrease 

in the order TMM > Z-vinyl-TMM > E-vinyl-TMM. It is also interesting to note that 

whereas the calculated value for TMM is independent of in-plane angular deformation that 

for Z-vinyl-TMM is predicted to be highly sensitive to such change. The value (D/hcl 

obtained experimentally for the biradicalbis ca. 77% of the experimental value for 

TMM13 and it is interesting to note that in our calculations this would correspond to a 

Z-vinyl-TMM in which the angles 0 had been increased to ca. 125'. 
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