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Abstract: 4,5-Dihydro-4,5-dimethylene-l-phenyl-1,2,3-triazole (4),  the 1,2,3-triazole
analogue ofo-quinodimethane, can be generated in situ from 4,5-bis(bromomethy1)  deri-
vative (3) by sodium iodide induced I,4-elimination  process. By trapping the l,l-dime-
thylene-triazole with symmetrically and unsymmetrically substituted dienophiles the
Diels-Alder cycloadducts were isolated in moderate to low yields; in the presence of
activated molecular sieves the yields are markedly improved.

The generation of o-quinodimethanes from aromatic systems and their Diels-Alder
trapping reactions provided a powerful method for the preparation of polycyclic sys-
terns.1 Although recently interest has been turned to the heterocyclic analogues of o-qui-
nodimethanes,2  their synthetic potential has been especially demonstrated in the indole
series3.

As a further study on heterocyclic o-quinodimethanes4  and in continuation of our
synthetic investigations on the 1,2,3-triazole  chemistry5  we wish to disclose our re-

sults concerning the generation and the intermolecular cycloaddition reactions of the
hitherto unknown 4,5-dihydro-4,5-dimethylene-l-phenyl-1,2,3-triazole (4).

Our approach, shown in the Scheme, utilizes the unknown 4,5-bis(bromomethyl)-l-phe-

nyl-1,2,3-triazole (3), which can be synthesized from the dimethyl  1-phenyl-1,2,3-tri-
azole-4,5-dicarboxylate (1) in two steps. Sodium borohydride reduction6*7  of the diester
1 afforded the corresponding 4,5-bismethanol* 2 (mp 156-159O,  70% yield), which upon
bromination7  with phosphorous tribromide gave the bisbromide 3 (mp 92-940,  78% yield).
By 1,4-elimination of bromine, achieved by treatment of 3 with  sodium iodide in DMF at
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80° according to the reported procedure g, the 1,2,3-triazole-4,5-quinodimethane  4 was

generated and was trapped as its Diels-Alder adducts  5-9. When the less reactive dieno-
philes methyl vinyl ketone and methyl acrylate were used very low yields 2% and 4% of
the corresponding cycloadducts 8 and 9 were isolated, although these dienophiles were

in large excess (5:l).  However, in the presence of highly activated molecular shievesl"
(40A) the reaction yields were improved to 20% and 11% respectively. The poor yields of

Diels-Adler adducts  5-9 might be explained considering that 4 is a more reactive interme-
diate compared to other heterocyclic o-quinodimethanes4, leading thus to the formation

of several polymer by-products.
The [4+2]  cycloaddition between 4 and dienophiles was also examined considering the

FM0 of the reacting species. On the basis of AM1 calculationslI  carried out on compound
4, methyl acrylate and N-methylmaleimide it is concluded that this cycloaddition, in
spite of the presence of the triazole ring, is HOMO-diene controlled (Figure) like other
normal Diels-Alder reactions.12
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Figure. HOMO-LUMO interactions between diene 4 and the dienophiles methyl acrylate
(a) and N-methylmaleimide (b) after AM1 calculations.

In respect with the regioselectivity of the cycloaddition of 4 with methyl acrylate

it is predicted after examination of the orbital coefficients (Figure) that the steri-
tally  favored regio-product 10 should be the predominant isomer. However, the structure
of the isolated cycle-adduct  9 as well as that of 8 is under further consideration.

On the other hand, the energy difference AE = LUMOdiene  - HOMOdiene  for dimeriza-
tion of 4, is equal to 8.08 eV, a value which is higher than the allowed process for the
reaction with N-methylmaleimide, but lower than for the reaction of 4 with methyl acry-
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late and this might be the reason for the low yield of the corresponding Diels-Alder
adduct.
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