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THE EFFECT OF AgQ ON SOME DIELS-ALDER CYCLOADDITION PRODUCTS

2,6

OF 1,2,5,6-TETRAMETHYL-3, 4 -DIMETHYLENETRICYCLO[3.1.0.07* ~ JHEXANE

H. Hogeveen and W.F.J. Huurdeman,
Department of Organic Chemistry, The University,

Zernikelaan, Groningen, The Netherlands.

(Received in UK 4 February 1974; accepted for publication 20 February 1974)

In continuing our investigations of the reactivity of highly strained moleculesh2 we
started a study of the behaviour of 1,2,5,6-tetr‘amethyl-5,h-dimethylenetricyclo[}.1.0.02’6]hexa.ne
13 in cycloaddition reactions. Of special interest is the interaction of the bicyclobutane and

diene moiety in the molecule and the chemical reactivity as a result of that interaction.
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In chloroform solution ] reacts with tetracyancethylene and the normal Diels-Alder adduct 2 is
obtained in quantitative yield.” (reaction (1)).
In contrast 1 reacts rapidly with maleic anhydride but the mein products are not a result
of normal Diels-Alder cycloadd:l.'c.ion.l‘L However 1 (}.10_3 mol) does react smoothly at room tempera-
ture with maleic anhydride (6.10_3 mol) in chloroform or methylene chloride solution (20 ml) in

N

the presence of silver perchlorate (4,107 mol) and suspended sodium carbonate (l+.10'3 mol)5 to

form 3 in an almost quantitative yield (reaction (2)).
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Structure assignment of 3 (m.p. 261.6-262.2) rest on the following data: correct elemental
analysis, mass spectrum: parent peak at m/e = 258, base peak at m/e = 184, PMR (CDClj) § = 3.53
(m, YH), 5 = 2.65 (m, 2H), & = 2.22 (broad s, 12d) ppm, IR (nujol) C=0 vibrations at 1830, 1757
em™! and the U.V. spectrum (CHCl}) xmax 273 nm, log € = 2.5, Under the same reaction conditions
compound 2 is converted quantitatively to Eé (reaction (3)): PMR (CDClj) & = 3.71 (s, 4H)
5§ =2.28 (s, 6H) &6 = 2.22 (s, fH) ppm, mass spectrum: parent peak at m/e = 288, base peak at m/e =

160, U.V. spectrum (CHCl}) )\max= 274 nm, log € = 2.6.
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The Ag0 catalysed valence isamerisation of bicyclobutanes is well known.7 However the use
of sodium carbonate needs some consideration here. When 1 was treated with silver perchlorate in
chloroform solution it reacted within a few minutes to give products which have not yet been iden-
tified. When the same reaction was performed in the presence of maleic anhydride compound 3 was
formed in only 30% yield and the other products formed from ] were similar (according to PMR) to
those formed in the absence of maleic anhydride. In contrast when 1 (i equivalent) was treated
with maleic anhydride (0.5 equivalent) and silver perchlorate in the presence of sodium carbonate
campound 3 was isolated in 85% and the excess of 1 was recovered unchanged in 87% yield. This might
indicate that the activity of Ag@ is reduced by sodium carbonate or alternatively an acid catalysed
reaction of 1 is prevented.8

Although o-xylylenes are known to be reactive in Diels-Alder cycloadditionsg, we con-
clude from the above mentioned observations that the o-xylylene derivative 5 (reaction (L)) is

probably not an intermediate in reaction (2) under the conditions used.
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An explanation might be that a normal Diels-Alder addition takes place here (reaction (5)) but

that the equilibrium (5) lies on the side of the reactants.
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The action of Age then leads irreversibly to 3.

How can we account for the equilibrium in reaction (5)? It is obvious that the Diels-
Alder cycloaddition is generally an energetically favourable process. However additional factors
are operating here. Strain is increased in é compared to 1 as a result-of double bond formation
between carbon atoms C3 and Ch' In addition to that the difference in stability of the molecules

might be attributed to differences in orbital. interaction between the bicyclobutane ringsystem

and unsaturated bridge as was recently reported for similar systems.1o
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