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Evidence for a Reverse Diels-Alder Mechanism in the Thermolysis of an
Azo-compound

By JEraLp C. HinsHAW and EvaN L. ALLRED*
(Department of Chemistry, University of Utah, Salt Lake City, Utah 84112)

UnTIL now, all reported thermolyses of cyclic azo-com-
pounds,~8 occurred by mechanisms which gave extrusion
of molecular nitrogen. We now report that thermolysis of
the azo-compound (I)t has a contribution from a reaction
pathway which does not involve loss of nitrogen.
Thermolysis of (I) (m.p. 105—106°) under nitrogen at
120° was complete in 5 hr. and gave 0-75 mol. of nitrogen.
Gas-phase chromatographic analysis of the product showed
only three components in a ratio of 50:25:25; these were

(Carbowax 20 M on Chromosorb W column) and were
identified as (II),t (III),t and (IV), respectively. Com-
ponent (IV) had physical and spectral properties identical

involving diradical-like intermediates which cyclize to give
the bicyclo[2,1,0]pentane structures.? Compound (I) shows
the same propensity for inversion of configuration as the
2,3-diazabicyclo[2,2,1]hept-2-ene system.?.4

The formation of pyrazole (IV) could be by a reverse
Diels—Alder reaction, e.g.
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The observed product distribution indicates that (II) and
(III) are formed via a nitrogen-elimination route, probably

The proposed intermediates (V) and (VI) are not isolated
because of ready hydrogen shifts to give the more-stable
pyrazole (IV).® The structural analogy between (I) and
exo-dicyclopentadiene which yields cyclopentadiene mono-
mer by a reverse Diels—Alder reaction is obvious.”.®* It is
interesting that this reaction occurs readily at 120° with (I)
but that exo-dicyclopentadiene is distilled unchanged at
170°.8

The thermolysis of (I) is apparently the first example of
an azo-compound which decomposes by competitive reverse
Diels—-Alder and nitrogen-elimination mechanisms.?.?

We thank the National Science Foundation for support
of this work.

(Received, November 4th, 1968; Com. 1500.)

+ For the synthesis and characterization of compounds (I)~—(III), see E. L. Allred and J. C. Hinshaw, J. Amer. Chem. Soc., 1968, 90,

6885.
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