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Ah&act--The Diels-Alder dimer of 2,3-dichlorocyclopentadienone, shown to be endo-4,5,7,8- 
tetrachlorotricyclo[S.2.l.0’b]deca+dien-3,1&dione 1, forms 2,3,8,9-tetrachlorobicyclo[4.3.0]nona-2,4,~t~en-7~ne 
3 on thermal extrusion of carbon monoxide. The trienone 3 itself dimerises at ca. IW, with loss of hydrogen chloride, 
affording two stereoisomeric aromatic derivatives 8 and 9. 

The Diels-Alder dimerisation of 2,3dichlorocyclo- 
pentadienone, which like that of many other cyclopen- 
tadienones occurs spontaneously at room temperature,’ 
was originally reported by McBee and Myers.2 Interest in 
the highly selective orientation of the diene and dienophile 
components in such dimerisations prompted us to 
re-examine the product of this reaction, and led to the 
conclusion that the dimer possesses structure 1. The 
spectral evidence for this structure included support for an 
endo configuration* [from the value of the coupling 
constant J,t (4.5 Hz)], but did not distinguish between the 
two possible orientations of the cyclopent - 2 - enone ring; 
the particular orientation depicted in 1 was eventually 
proved as described below. 

McBee and Myers’ reported that thermolysis of the 
dimer 1 gave CO, HCI and a compound C&C170~. 
However, we found that when the dimer was heated 
briefly at 170” in o-dichlorobenzene, an intermediate 
decarbonylated product C&Cl.,0 could be isolated (cf 
ref. 3), and structure 3 could be assigned unequivocally 
from the observed NMR shifts induced by Eu(fodb.’ The 
bicyclic trienone 3 reacted slowly with bromine, with 
evolution of HBr, to give the dehydrogenated derivative 4 
(cf. e.g. ref. S), while treatment with acid afforded the 
dehydrcchlorinated product 5. The latter reaction may be 
contrasted with that of the unsubstituted trienone 6, 
which on similar treatment yields indan - 1 - one 7.6 

When the trienone 3 was heated at ca 160” in the 
absence of solvent, an exothermic reaction ensued with 
the evolution of HCI and the formation of the product 
C1&Ch02, m.p. 264*5-2665”, reported by McBe.e and 
Myers? preparative TLC showed that this was accom- 
panied by a minor amount of an isomer, m.p. 284-285” 
(isomer ratio C(I. 12: 1). The NMR spectra of these 
isomeric products revealed that each contained two 

*Attempts lo prove an endoconflguration by intramolecular 
photochemical cycloaddition of the two olefinic bonds in the 
dimer 1, or in the derived acetal 2, failed. 

3: R’=R’=R’=R’=C] 
6: R’=R’=R’=R’=H 

12: R’-R’=H, R’=R’==Br 
13: R’-R’-H, R’-R’=Cl 

4: R’aR’=R’=R’=C] 7: R=H 
5: R’=R’-R’=C], R’=H 14: R=Br 

15: R-Cl 

aromatic protons, and the coupling patterns of the 
remaining protons enabled their relative positions to be 
assigned. The evidence was not completely unambiguous, 
but the isomers could be formulated as 8 (major product) 
and 9 after consideration of the probable mechanism of 
their formation. The two possible Diels-Alder addition 
modes of the conjugated diene system of 3 to the 
cyclopentenone double bond of a second molecule, on the 
less hindered face of each component and in the 
endo-manner, would lead to the two stereoisomeric 
dimers 10 and 11, which by 1,2_elimination of HCI and 
subsequent aromatisation would yield 8 and 9 respec- 
tively. 

It is of interest that the thermal dimerisation of the 
trienone 3 is not paralleled by the related compounds 6, 
12, 13, which undergo hydrogen-transfer with the 
formation of the corresponding indan - 1 - ones 7,’ 14: and 
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Preparative TLC of the mother liquors from the above 
crystallisatioa, using Kieselgei and 10% EtoAc in light petroleum 
(b.p. M)_80”), gave a further 278 mg of 8 (total yield 86%). and in 
addition the isomeric product 9 (210 mg, 8%), m.p. 28&285” (from 
CH&light petroleum) [Found: C, 43.0; H, 1.5; Cl. 49.1%: M 
(mass spectrum). 500 (“Cl). C,.HC1,02 requires C, 42.9; H, 1.6; 
Cl, 49.3%; M, 500 (“Cl)]; IR Y,,,.~ 1740, 1615, 154Ocm-‘; UV 
(CHQ) A,, 258,278 sh (c 15500, 13200); NMR 7 2.33 (apparent 
s, 2 aromatic protons), 3.81 (d, H-13), 5.74 (s, H-6), 5,99 (d, H-8), 
6.24 (dd, H-l), 636 (dd, H-12) (J,.,, 2.5, I,,,, 7.5, J,.,, 6.5 Hz). 
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