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Hitherto, no completely conjugated medium-size cyclic cumulene has been known.L 

We now report the formation of the title compound, the first example of this type of 

substance, as a transient intermediate. 3 

Treatment of benzocyclooctene (Al4 with 1 molar equivalent of bromine in methylene 

chloride at -70 'C yielded 40 % of the known' 5,6-dibromide (21, m.p. 67 - 70 'C. 

Dehydrobromination of L with ca 1.3 - 

tetrahydrofuran at room temperature 
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molar equivalents of potassium t-butoxide in dry 

for 1 hour led to the yellow liquid 6-bromobenzocyclo. 
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octene (1) 5a,6: MS m/e 231.9892 CM+, -- calcd 231.9888); W (hexane) Xmax 244 nm (E 15,600). 

The 'H NMR spectrum was complex, and did not allow a distinction between the 5- and 6- 

bromo structures to be made. It was found best to carry out the dehydrobromination of 

crude (2), whereby (2) was obtained in 66 % over-all yield (based on cl)). 

Treatment of the 6-bromide (2) with freshly prepared silver acetate (1.1 molar 

equivalents) in glacial acetic acid7 at 100 'C for 22 hours led to the crude acetate (k), 

which was hydrolyzed directly with 60 % aqueous sulphuric acid in boiling tetrahydrofuran 

for 30 minutes. Isolation5b then yielded 63 % (based on (2)) of 5,6-dihydrobenzocyclo- 

octen-6-one (2) as a yellow oil: 6 MS m/e 170 CM+, calcd 170); 'H NMR (60 MHz, -- CDC13) 

Y2.65 (m, 4H, aryl H), 2.85 - 3.75 (m, 4H, olefinic H), 6.38 (s, 2H, CH2); W (cyclohexane) 

x max 
223 nm (E 20,800), 256 sh (16,400), 288 (5,100); IR (film) 1670 cm-' (s) (up- 

unsatd. GO). Substance (1) was further characterized as the 2,4_dinitrophenylhydrazone, 6 

crimson needles, m.p. 176 - 178 'C. Other methods for converting (2) to (2) were employed, 

but proved to be less satisfactory. 

Catalytic hydrogenation of the unsaturated ketone (2) in ethyl acetate over 10 % 

palladium-charcoal gave 90 % of 5,6,7,8,9,10-hexahydrobenzocycloocten-6-one (6) as a 

6 colourless oil, which was characterized as the known oxime, m.p. 130 - 131 OC (lit. 
8 

m.p. 129.5 - 130 OC). The carbon skeleton of (6) was confirmed by Wolff-Kisbner 

reduction to 5,6,7,8,9,10-hexahydrobenzocyclooctene. 

Treatment of the dibromide (2) with a larger excess of potassium t-;butoxide (ca 10 - 

molar equivalents) in dry tetrahydrofuran at room temperature for 1 hour led to only 19 % 

of the 6-monobromide (21, and mainly (67 %) to 7-L-butoxybenzocyclooctene (81, a pale 

yellow oil: ' MS m/e 226.1347 (M+, calcd 226.1358); 'H NMR (60 MHz, CDC13) 7 2.60 -- - 3.10 

(m, 4H, aryl H), 3.20 - 4.08 (m, 5H, olefinic H), 8.64 (s, 9H, t-Bu); W (cyclohexane) 

x 
max 

240 run (E11,900). Similarly, treatment of the 6-monobromide (2) with ca 5 molar - 

equivalents of potassium t-butoxide yielded 43 % of the 7-t-butoxy compound (81, as 

well as 42 % of unchanged (2). 

The structure of the 7-t-butoxy compound (8) was confirmed through catalytic 

hydrogenation of the 5,6- and q,lO-double bonds in ethyl acetate over 10 % palladium- 

charcoal. Hydrolysis of the resulting enol ether in dioxane with concentrated sulphuric 

acid for 15 minutes at room temperature led to 26 % (based on (8)) of 5,6,7,8,9,10- 
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hexahydrobenzocyclooctene-T-one (pj9, m.p. 49 - 51 'C (lit." m.p. 48.5 - 50.5 'Cl; the 

oxime showed m.p. 108 - 110 'C (lit. 
10 

m.p. 112.5 - 114 'Cl. 

There is little doubt that the conversion of the bromides (2) and (2) to the 

t-butoxy compound (i) involves the cyclic conjugated eight-membered cumulene (1) as 

a transient intermediate. Unfortunately, this cumulene proved to be too unstable for 

isolation or independent trapping (e.g., with l,+diphenylisobenzofuran) to be possible, 

and no physical data could be obtained. 
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