
Anomalous Diels-.Alder Reaction of 2,3-Di- carbonyl stretching frequency as if it were non- 
cvano-p-henzoquinone with 1,2-r)irnethvl- collj ugated may be rationalized with the assump- 

tion that the inductive effect of the cyano group 
counterbalances the resonance interaction of the 
carbonyl with the ethylenic double bond. 
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Diels-Alder additions to substituted p-benzo- 
quinones normally occur at the least hindered 
double bond and a t  very slow rates if angular sub- 
stituents are thereby formed.' A recent communi- 
cation2 reported preferential attack a t  the more 
hindered side when the benzoquinone bore strong 
electron-withdrawing substituents. We have ob- 
tained similar results in the reaction of 2,3-dicyano- 
p-benzoquinone with 1,2-dimethylenecyclobutane 

Reactions of I with quinones have been s t ~ d i e d , ~  
and a typical reaction is that  with 1,4-naphtho- 
quinone to give 11. With 2,3-dicyano-p-benzoquin- 
one, however, the reaction occurs 
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predominantly a t  the more hindered double bond 
to give 111. 
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Noreover, in spite of the unfavorable geometry, the 
reaction is very rapid, being complete within five 
minutes a t  80" as judged by the disappearance of 
the red color of the charge-transfer complex. The 
great reactivity of the dicyanoquinone may un- 
doubtedly be attributed to the lorn electron density 
of the double bond to which are attached four elec- 
t ron-withdrawing groups. 

The structure of I11 was confirmed by its infrared 
and S M R  spectra. The latter showed unsaturated 
CH and two types of saturated CH roughly in the 
ratio of 1:2:2.  The infrared spectrum showed 
absorption due to nonconjugated C=N a t  4.43 p ,  
conjugated C=C at 0.2 p,  C=O at  5.8 p,  and both 
saturated and Unsaturated CH. The position of the 
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EXPERIMENTAL 

i,b,3,Sa,4,7,7a,8-0ctahydro-4,7-daoxocyclobnta [b] naphthal- 
ene Sa,7a-dzcarbonztrtle (111). 2,3-Dicyano-p-benzoquinone6 
(2.37 g., 15 mmoles) and allene dimer6 (1.50 g. of a mixture con- 
taining 85% 1,2-dimethylenecyclobutane) were heated under 
nitrogen at  reflux in 100 ml. of benzene containing a trace 
amount of p-t-butylcatechol. An initial red color changed to 
pale yellow within 5 min. Evaporation of the solvent left an 
oil which was crystallized by the addition of 10 ml. of pen- 
tane. Filtration gave 3.63 g. of the crude adduct, m.p. 
63-90'. Three crystallizations from cyclohexane gave 111 
ne a white crystalline solid, m p.  104.5-105.6". The yield of 
piirified material mas 2.07 g., 58%. 

Anal. Calcd. for C14H1&L02: C, 70.6; H, 4.24; N, 11.8. 
Found: C, 70.3; H, 4.35; N,  12.1. 

The KMR spectrum of I11 in deuterochloroform solution 
iising tetramethyleilane as an internal standard showed 
peaks at  7' = 3.03, 7.22, and 7.42 corresponding to the vinyl 
protons and the two types of methylene protons respec- 
t 1vely. 
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Two mechanisms have been proposed for the 
"second-order" Beckmann rearrangement of benzil 
monosime esters. One involves attack of a base on 
the carbonyl group with concerted fragmentation 
of the rest of the molecule.2 The second suggests 
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that fragmentation occurs first to  produce an in- 
cipient acyl carbonium ion which reacts with sol- 
vent or any available base.3 
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