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Swmary. The first known stable crystaZline derivative of 5,6-didehydrodibenzo[a,e]eycZooctene 

111, namely, 1,4,7,lO-tetramethyZ-5,6-didehydrodibenzo[a,e]cycZooctene (21, was prepared 

and unequivocalZy characterised. 

We have been interested in the chemistry of the presumably planar fully conjugated 

eight-membered carbocycles for almost one decade, and have accordingly prepared a number of 

these compounds, which possess intriguing chemical and physical properties 
3 . 

One of these planar eight-membered ring compounds, namely, 5,6-didehydrodibenzo[a,e]- 

cyclooctene Ill, was isolated and reported in 19744. However, the monoacetylene (1) was found 

to decompose easily4 as well as to undergo dimerisation and subsequent autoxidation 
5 , thus posing 

considerably serious problems in its handling and characterisation. Though through very pain- 

staking and careful operations, we were able to determine the structure of Ill by low temp. X-ray 

crystallography6, and to perform several chemical and physical studies 437 , it would be more de- 

sirable to prepare a stable and less reactive derivative of (I). 

Ql+=J$; Q-J+ $J-$J$ 
(1) ‘O (2) (31 

We anticipated that a derivative of (I!, which bears four methyl groups at 1,4,7 and 10 

positions would sufficiently prevent the molecule from experiencing decomposition and/or dimer- 

isation. Therefore, 1,4,7,10-tetramethyl-5,6-didehydrodibenzo[a,e]cyclooctene (21 is expected 

to be comparatively stable and less reactive. 
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The preparation of the title compound (2) through an unexpected pathway was recently 

reported by us'. Nevertheless, an extensive X-ray crystallographic study later revealed that 

the structure of the compound somehow obtained was actually 1,4,6,9-tetramethylbenzo[b]bi- 

phenylene (3)'. We now wish to report a conventional approach, by which the title compound 

(2) was synthesised and unambiguously characterised. 

The crystalline adduct obtained from the Diels-Alder reaction of 2,5_dimethylfuran 

(4) and maleic anhydride (51 was subjected to conc.H2S04 dehydration, which furnished 3,6- 

dimethylphthalic anhydride (611°, m.p. 146-147'C (lit10142-1430C). Friedel-Crafts reaction 

with p-xylene and AlC13 converted the anhydride 161 to the pseudo form 
11 

of 3,6-dimethyl- 

2-(2,5-dimethylbenzoyl)benzoic acid 17/12, m.p. 145'C (lit11150-1520C); 'H-NMR (CDC13): 

6 2.03(~,6H), 2.23(s,3H), 2.53(s,3H), 3.80(br.s,lH), 6.90-7.30(m,5H); MS: M+ at m/e 282. 

Upon treatment with conc.H2S04, the phthalide (7) yielded 1,4,5,8_tetramethylanthraquinone 

f&?/l3 , m.p. 227°C(dec.)(lit132380C); ' H-NMR (CC14): 2.63(~,12H), 7.20(~,4H); IR(KC1): v 

1665 cm 
-1 ; MS: M+ at m/e 264. Reduction of (8) by Zn in pyridine and HOAc gave 1,4,5,8- 

tetramethylanthracene (9)13, m.p. 215'C (lit13221-222OC); 'H-NMR (CDC13): 6 2.63(s,12H), 

7.03-7.06(d,J=2Hz,4H), 8.46(s,2H); MS: M+ at m/e 234. Diels-Alder reaction between the 

anthracene (91 and dimethyl acetylenedicarboxylate provided 9,10-dihydro-9,10-(1',2'-di- 

carbomethoxy)etheno-l,4,5,8-tetramethylanthracene f10)14y15, m.p. 224-226'C; 'H-NMR (CDC13): 

6 2.36(~,12H), 3.70(s,6H), 5.85(s,2H), 6.63(s,4H); MS: M+ at m/e 376. The ester flUI, when 

subjected to saponification 
16 16 

and copper promoted decarboxylation , yielded 9,10-dihydro- 

9,10-etheno-1,4,5,8_tetramethylanthracene flZ,J1', m.p. 174-176'C; 'H-NMR (CC14): 6 2.41 

(s,12H), 5.49-5.62(q,J=3Hz,4Hz,2H), 6.60(s,4H), 6.86-6.99(q,J=3Hz,4Hz,2H); MS: M+ at m/e 

260. Photo-rearrangement 
17 

of the compound (Ill in THF gave 1,4,7,10-tetramethyldibenzo[a,e]- 

cyclooctene f12115, m.p. 169-171'C; 'H-NMR (CDC13): 6 2.18(~,12H), 6.63(~,4H), 6.85(s,4H); 

MS: M+ at m/e 260. The eight-membered ring structure of (121 was established by X-ray crystall- 

ography 
18 

as well as by the smooth catalytic hydrogenation of (12) to the known 1,4,7,10- 
8 

tetramethyl-5,6,11,12-tetrahydrodibenzo[a,e]cyclooctene (14) , m.p. 149-151'C (lit8148-150'C); 

1 
H-NMR (CDC13): 6 2.20(s,12H), 3.03(~,8H), 6.55(s,4H); MS: M+ at m/e 264. Bromination4 of (12) 

at C°C furnished 1,4,7,10-tetramethyl-5,6-dibromo-5,6-dihydrodibenzo[~,e]cyclooctene (13)15, 

m.p. 175-183'C; 'H-NMR (CDC13): 6 2.06(~,3H), 2.13(s,3H), 2.38(~,3H), 2.54(s,3H), 5.94-6.60(AB, 

centered at 6.24,J=lOHz,2H), 6.82(s,4H), 7.04(d,J=?Hz,2H); MS: M' at m/e 418. 

Dehydrobromination4 of the dibromide (13) by KOtBu in THF, followed by usual work up4, 

gave the title compound 12) 
15 

in 50% yield. The monoacetylene (21 formed yellowish needles 

(from cold pentane), which decomposed at CCL 88'C in a sealed capillary upon rapid heating on 

attempted melting point determination. The electronic spectrum ("Hexane) is similar to that of 

(1j4, 
1 

showing Xmax at 272nm (E 80500), 282(87500), 358(3540), 369(sh,3480), 388(sh,2040). The 

H-NMR spectrum (CDC13) of f21 consists of singlets at 6 Z.l5(12H,methyl), 5.93(2H,olefinic), 

6.69(4H,aromatic). When the 'H-NMR spectrum of (2) is compared with that of (12), it reveals 

that the olefinic protons of (2) evince a 0.7 ppm upfield shift, which can be attributed to the 

paratropic effect manifested in the eight-membered rin, 0 of the presumably planar fully conjugat- 

ed acetylene (2). The IR spectrum (KCl) of ('21 exhibits a weak absorption at v 2240 cm 
-1 ; The 
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mass spectrum shows 

ready absorption of 

M+ at m/e 258. The structure of (2) was most convincingly proved by its 

1 molar equivalent of H3 during catalytic hydrogenation over Adam's cat- 

alyst to provide f22/, m.p. 165-167°C, the spectra data of which are identical in all aspects 

to an authentic sample of (12). 

In conclusion, we have prepared a tetramethyl derivative of (11, which possesses a 

presumably planar fully conjugated eight-membered ring 3'1g. The monoacetylene f2), in its 

crystalline state, is remarkably stable and inactive, which is in striking contrast with the 

property of its parent compound (1). Consequently, a sample of (21, which had been allowed to 

stand at room temperature (ca 28OC) in its crystalline form without protection from air and 

light for 4 days showed only negligible decomposition in its 
1 
H-NMR spectrum. On the other 

hand, the acetylene 12) is less stable and rather reactive in Et20 or CHC13 solutions, yielding 

insoluble white solids on standing. This interesting observation supports our view that the 

four methyl groups of the crystalline (2) should exert pronounced steric effect to protect the 

molecule from undergoing decomposition and/or dimerisation. The reason that the compound (2) 

is less stable in solutions is still unclear. The X-ray crystallographic study of (21 is in 

progress. 
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