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The Reactions of Tetrahalogeno-o-benzoquinones with Hexadienes 
By M. F. ANSELL* and A. J. BIGNOLD 

(Definrtment of Chenzistify, Queen Mavy  College, Mile E n d  Road, London, E. 1) 

Suunznzavy Both o-chloranil and o-bromanil react with 
hexa-2,4-diene to give a benzodioxan and with 2,5- 
dimethylhexa-2,4-diene to give a dioxole. 

THE reaction of tetrabromo-o-benzoquinone and 2,5-di- 
methylhexa-2,4-diene has been reported by von Euler and 
Hasselquistl to give (in the warm) a 1 : 1-adduct assigned 
structure (I) and (in the cold) a 2:  1-adduct assigned 
structure (11). We have repeated these reactions and have 
found no evidence for the formation of a 2 :  1-adduct, 
obtaining under either of the specified conditions only a 
compound having the same melting point as the reported 
1 : 1-adduct. This compound is most conveniently prepared 
(80% yield) by the slow addition of the diene to a benzene 

solution of the bromo-quinone maintained a t  0". From its 
analysis and mass spectrum ( M f ,  quintet centred on wz/e 
532) the product was found to have the molecular formula 
C,,H,,Br,O, and was therefore a 1: 1-adduct less two 
hydrogen atoms. The product [Amax (ether) 248 ( E  49,000), 
295 ( E  3400), 306 ( E  3400) nm.] retained the diene system 
of the hexadiene, but exhibited no hydroxylic or carbonyl 
absorption in its i.r. spectrum, and is therefore formulated 
as the dioxole (IIIa). This structure was confirmed by its 
n.m.r. spectrum (CDC1,) which showed the presence of 
three vinyl-methyl groups 6 1-81 singlet (2 x Me), 6 1.88 
singlet (1 x Me), two vinyl protons as an AR-quartet 
(broad) 8 6.04 and 6.53, J 11 Hz., and a methylenedioxy- 
proton as a singlet a t  6 6-57. Tetrabromocatechol has also 
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been isolated from the reaction. In  the analogous reaction 
with o-chloranil we have isolated (in 83% yield) the pre- 
viously unreported dioxole (IIIb) m.p. 151-151-5" whose 
spectroscopic properties were essentially identical with 
those of the compound (IIIa). These structures were 
substantiated by the quantitative hydrolysis (dilute 
hydrochloric acid in aqueous acetone) of each dioxole to 
the corresponding tetrahalocatechol and the aldehyde (IV) 
[M+ 124; Amax (95% EtOH) 291 nm. (E 58,000); Vmax 1680 
(conj. C = 0) and 1630 (conj. C = C) cm.-l; n.m.r. (CDCI,) 
6 1.82 singlet (Me), 1-95 singlet (2 x Me), 6 6.32 and 7.08 
AB quartet (broad) J 11-5Hz. (2 x vinyl-H), 6 9.45 
singlet (CHO)]. 

The formation of dioxoles has been reported to occur 
photochemically between phenanthraquinone and both 
di-t-butylethylene2 and substituted isobenzofuran ;, therm- 
ally between o-chloranil and either a substituted isobenzo- 
furan4 or 6-methoxy-l-tetral~ne.~ 

o-Quinones also react with diazoalkanes or their pre- 
cursors to form dio~oles .~ In the reaction reported here, 
although the exact mechanism is not yet known, the 
reaction is purely thermal and occurs under conditions 
much milder than those previously reported for thermal 
reactions. It appears to proceed via a paramagnetic 
mo1t:cular complex6 as an e.s.r. signal was obtained from the 
brown solution formed when benzene solutions of the chloro- 
quinone and the diene were mixed. The signal decayed to 
zero as the reaction proceeded to completion. 

The exact structural requirement necessary for the diene 
component to have in order to undergo dioxole formation is 
not a t  present known, but the reaction is not given by 
hexa-2,4-diene. This diene was reported1 to react with 
o-bromanil to give a 1 : l-adduct formulated as (V). We 
have prepared this adduct (84% yield) and have shown that 
i t  cannot have the structure (V) as it exhibits no carbonyl 
or hydroxylic absorption in its i.r, spectrum. We therefore 
formulate it as the benzodioxan (VI) which is consistent 
with its n.m.r. spectrum: (CDCl,, 100 MHz.), 8 1.42 doublet 
J 6 Hz. (saturated Me), 6 1-80 doublet of doublets J 6.5 and 
1 Hz (vinyl-Me), 6 3.96 doublet of quartets J 7 and 6 Hz. 

(Ha), 6 4.22 triplet J 7 Hz. (Hb), 85.49 doublet of doublets 
of quartets J 15.5, 7, and 1 Hz. (He), 6 6-01 doublet of 
quarters J 15.5 and 6.5 Hz. (Hd). An analogous adduct 
has been obtained' between o-chloranil and hexa-2,4-diene. 
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