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We have reported the synthesis of bicyclo[4.2.0]octa-3,7-drene-2,5-dlone L1 

which is the valence isomer of 2,4,7-cyclooctatriene-1,4-dione 2. 2 As to yet - 
unknown 3,5,7-cyclooctatriene-1,2-drone 3, there can be two valence isomers, 4 

and 2 (title compound) The rsomer 4 may be In equilibrium with 3 at normal 

condition, whereas 5 may not be and hence should be an isolable compound. We - 
here report the synthesis of 5 - 

1 2 2 4 5 - 

Treatment of trans-3,4-dibromo-9,10-dioxatrlcyclo[4.2 2 02'5]deca-7-ene 6 
1 

with trrphenylphosnhlne (1 0 equrv ) in benzene at lo-20°C afforded a crysta- 

lline mixture (mp 58-64OC) of two 1,2-epoxldes, 7a (mp 82.5-83.5OC) and 7b (mp - - 

38-39OC) (7a 7b = ca 5*3), In 71% yield. These are probably stereoisomers each -- 
other concernrng to the stereochemIcal relatronshlp of the epoxy group with the 

bromines. The configuration of the epoxy qroup may be czs to the methane protons, 

because the stereochemistry of the epldroxy group of 6 should be retained in this - 
reactlon. The seoaratron of 7a and 7b was accomplrshed by repeated recrystali- - - 

zatror$ from n-hexane. The mixture was then converted into a mixture of the 

hydroxy-acetates, 8 and 2, by treatment with acetlc acid In the presence of boron 

trlfluorlde etherate at room temperature ln 88% yreld. In view of the mechanism 

of acid catallzed ring opening of epoxlde, the relatlonsh:p between the hydroxy 

and acetoxy group is probably trans, the hydroxy qroup being czs to the methane 

protons. Debromlnatlon of the mixture by heating with zinc dust in Almethyl 

sulfoxide at 70-90°C (exothermlc reaction) for one hour qave a mixture of the 

debrominated hydroxy-acetates, 10 and 11 (ca 1 1 from P?AR; bn lf~3-112~C/O.S - - 

torr). Jones' oxrdatlon of the mixture using 0.55 mol equivalent of chromium 

trloxide below 5'C preferably oxidized the ally1 alcohol 5, aivrng an eprmerlc 
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mixture of the enone-acetate 12 and almost pure unreacted 11 (mp 64-65OC), which - - 
were easily separated by slllca qel chromatography, in 42% and 27% yield, 

respectively 

Ketallzatlon of 12 (ethylene glycol, p-TsCII, benzene reflex, 61%, mp of the - 
malor epimer, 108-109°C) and subsequent reduction with lithium aluminum hydrrde 

In tetrahydrofurane (quantltatlve) afforded the hydroxy-ketal 14 Oxldatlon of - 
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?4 with chromium trloxide In nyrrdine-acetlc ac1.d (3:2 In volume) 3 - at room tem- 
perature for four hours afforded the keto-kctal 15 (mp 27~28°C) in 489 yield 

- 
When a benzene solution of 15 was vigorously s'clrred with 12Y sulfuric acid - 

for one hour, the desired diketone 3 came rnto the acid solution - Successrve 
extraction of the diluted alcd solutron with methylene chloride galre 5 as yellow 

crystals of mp 56-57OC In 81% yield When a crude 15 was used, 2 was sllshtly - 
contaminated with 1 which may be derived from a 1,4-hydroxy-acetat<, which was 

probably present as a sllqht lmnurlty rn the mixture of 8 and 9 
-* 

The recovered hydroxy-acetate 11 - rras also converted into the :orrespondlng 

keto-ketal 19 (mp 66-67'C) by Jones' - oxidation (room temoerature), ketallzatlon, 

reduction, and then oxidation wrth actrvc manganese clloxlde In 34% overall 

yield. The comuound 19, however, more resists to acid hydrolysis and with 18N 

sulfuric acid it gave 5 in Door yreld accompanied by appreciable dzcompositlon 

of the material 

Jones' oxid. / 

l1 ___, - 

@ 

I 
AC0 

0 

li:ffi:, ,,@JJJ PInO2 j ,@JjJ 

V OJ 
16 17 R=i\c 19 - - - 

18 F=P 

In contrast to consrderable thermal stabrllty of l_', the o-dlketone 5 1s - 

thermally less stable and undergoes a rearrangement at ca 160oC 
4 

Althouqh 5 - 

1s moderately stable in acid solutions as used for the preparatlop, it 1s un- 

stable to slllca gel (Elerck Klesegel 60) and mostly decomposes in the column 

glvlng highly oolar yet unldentlfled materials 

The IR spectrum (KRr) of 2 shows car-bony1 absorntlons at 1710 and 1665 csil, 

and double bonds at 1605 and 1550 cri' The rlectronrc absorDtlon maxlma in 

ethanol are seen at 233 (E 5300) and 328 nm (E 1400) The mass snectrum show4 

the molecular Ion and significant fraqments at m/e 134 (+fl+, 8%), LO6 (Y-CO, 21%), 

78 (!'-2C0, 75%), and 43 (1OOP). The P1.4 snectra ln CDCl3 and C6Dg are shown in 

the Figure, which supoort the assinned structure and rn addltzon show a 

slaniflcant solvent effect. 

In CF3COGD, 5 slotily decomposed and completely disappeared in the PpSR - 
spectrum after two days at room temperature. Curing this time, no observable 

hydrogen exchanges l,lth deuterlur at the r~.nc punctures of 5 were found a5 Judqed 

from the integrated area of the srqnals Accordingly, 5 1s not cqulllbrate? with - 

the mono-enollzed and the bls-enollsed form (an antraromatlc ben7ocyclobutadlene) 

at the acidity of trlfluoroacetlc acid (nKa = 0 23) t thouah the lecompositlon 

through enollzation remabns Posslhle. 
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claure. PMP Spectra of 5 - 
in CDC13 (upper) 

and C6D6 (lower). 

-a . PMR 100 FHz) d = 3.15-3 45 (m, 4H), 4.26 (t, J = 8.0 Hz, lH), - (CDCl3, 

4 57 (t, 8.0, lH), 5.80 (structured d, 10.0, lH), 6.14 ppm (ddd, 10.0, 

4.0, 1.8, 1H) 

7b PMF 100 VHz) 6 = 2.94 (dddd, 9.5, 6.8, 3.7, 0.8, lH), 3.30 cm, - (CDC13, 

IH), 3.51 (br. t, 9 5, lH), 3.58 (dd, 3.7, O 8, lF), 4.20 (dt, 6.8, 1.0, 

lH), 4 68 (ddd, 9.5, 6.8, 0.5, lH), 6.07 nPm cm, 2H) 

15 : IF (KBr) u = 1715, 1615, 1555 cti', PMR (CDCl 60 MHz) 6 = 3.8-4.3 - 3, 

(m, 6H1, 5,73 (ad, 10 0, 3.0, 1H), 6.18-6.40 ppm (m, 3H) 

19 . IR (KBr) . v = 1665, 1620, 1560 ctil W (ethanol) X = 223 (E 5070), - 

1) 
2) 

3) 

4) 

5) 
6) 
7) 

344 nm (E 78): PfnR (CClp, 60 MHz) 6 =3 3-4.3 (m, 6H), 5 87 (da, 

10.5, 1.0, lH), 6.12 (dd, 2.5, 1.0, lI!), 6.35 (dt, 2.5, 1.0, lH), 6.92 

ppm (dd, 10.5, 4.5, 1H) 
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