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The dimerization of quinone methides without a substituent in conjugation 
with the methylene carbon, e.g. 2,6-di-t-butyl-4-methylenecyclohexa-2,5-dienone, 
is reported to involve tail to tail coupling and to give stilbene quinones, 
4,4'-dihydroxy-1,2_diphenylethanes and 4,4'-dihydroxystilbenes.'*2V3 We now 
report that, in contrast, the quinone methide 4-allylidene-2,6-dimethylcyclo- 
hexa-2,5-dienone (I),4 which has a vinyl substituent in conjugation with the 
methylene carbon, in concentrated solution in aprotic solvents and in the solid 
state, forms a dimer (II) 
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which is also a quinone methide. 
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Dimer (II) had Amax 304 nm, 6 22,000 (Et2C); a,,, 312 (MeLH), 322 (H20). It 
reacted with methanol and water to give the addition products (IIIa,b). 
Compounds (II) and (IIIa,b) were unstable solids isolated and purified by p.1.c. 
Acetylated (IIIa) was sufficiently stable for microchemical analysis. Found 
C 75.73, H 7.96. C25H3004 requires C 76.11, H 7.67. U.V. Amax values, at shorter 
wavelengths for (II) than for (I),4 and rates of reaction with methanol and 
water, faster for (II) than for (I),2*4 indicated <he presence of a quinone 
methide moiety with theostructure shown. ((II) k T5 ' 3.8 x 10-4s-1(MeOH), 5.6 
x 10-3s-1(H20); (I) kT5 ' 6.8 x 10-5s-'(MeOH), 3.8 x 10-4s-1(H20)). 

The mass spectrum of dimer (II) showed fragments corresponding to regener- 
ation and fragmentation of (I). m/e M+ found 320.177230, calcd for C22H2402 
320.177614,A1.2ppm. The mass spectra of (IIIa), m/e M+ 352 and (IIIb), m/e 
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M+ 338 showed a fragment (m/e 320), attributed to regeneration of (II), and a 
major fragment (m/e 165 (IIIa), 151 (IIIb)) corresponding to 4-hydroxy-3,5- 
dimethyl-l-methoxymethyl-benzene or 4-hydroxy-3,5-dimethyl-benzenemethanol. 

Strong i.r. absorption at 1629 cm -1 and U.W. absorption at 246 nm (c 9,900, 
Et20) was shown by (IIIa) and indicated the presence of a cyclohexadienone 
moiety. 5 In (IIIa,b), the strong absorption by the cyclohexadienone moiety at 
246-25C nm would mask that of the aromatic moiety. In basic methanol or water 
solution a shoulder at 283 nm was observed. 

The major evidence for the spiro[5,5]undecatrienone structure came from 
the n.m.r. 
1.80*, 

spectra of (II), (IIIa) and acetylated (IIIa). (6 CC14,TPiS) (II) 
1.92B1,E2.00c, ?.92B2, d, J l.lHz, CH3(1)-(4); ?.80-2.36D, m, CH2(1), 

(2); 2.83-3.23 , I-C, H,; 5.83", d, J 10.4Hz,H2; 5.80-6.10D'F, m, H3; 51.16~~ d, 
J 9.9Hz, H4; 6.37*, 6.63B1, 7.12', 6.70B2, br.s, E5_8. (Protons with the same 
superscript are coupled). In the spectrum of (IIIa), CH3(3) and CH3(4) are 
singlets, H2 is a broad singlet at 3.50 ppm coupled to H,, which is centred at 
1.90 ppm, H7 and H8 are singlets at 6.55 ppm, and CH and CH30 are at 4.74 and 
2.96 ppm respectively. Overlap of the methylene and methyl absorptions unfor- 
tunately prevented discrimination between the structure presented here and that 
for the alternative more hindered product of dimerization, i.e. that having the 
quinone methide moiety on the carbon atom adjacent to the Spiro carbon atom. 
However, the corresponding 2,6-di-t=butyl dimer showed multiplets centred at 
1.90 ppm for CH2(1) and 2.30 ppm for CH2(2) and irradiation at 1.80-2.00 ppm 
did not collapse the H, multiplet at 2.67-3.17 ppm to a doublet, which suggested 
that this dimer has the structure shown for (II) and not the alternative struc- 
ture. This compound also showed the H5 6 H and H7 H8 couplings (J 3Hz), which 
were masked by allylic coupling in (II). 

The dimerization of vinyl-substituted quinone methides like (I) appears to 
be a Diels-Alder addition, with the quinone nethide acting as both diene and 
dienophile. 
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