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A{)stract: Novel [8+2] cycloaddition reactions of 3-ethoxy carbonyl 2H-cyclohepta[b}furan-2-one
with acyclic 1,3-dienes are described. The potential application of this process in the synthesis of

modified colchicinoids incorporating bicyclo [5.3.0] ring systems has also been studied.
© 1997 Elsevier Science Ltd.

The cycloaddition reactions of troponoid systems have received considerable attention.' In addition to
the common [6+4] addition mode, some of these systems are known to undergo [8+2] cycloaddition yielding
azulene derivatives.? In the context of our interest in the cycloaddition reactions of filvenoids,® we have been
exploring the chemistry of 3-ethoxy carbonyl 2H-cyclohepta[b}furan-2-one 1. Most of the previous studies on
this system have involved mainly its [8+2] addition with electron rich dienophiles and [4+2] addition with
electron deficient dienophiles.”® We have now examined the reactivity of 1 with dienes and our preliminary
results are presented in this communication.

The reaction of 1 with a variety of acyclic 1,3-dienes was found to proceed exclusively in an [8+2]
addition mode, resulting in novel substituted [5.3.0]ring systems. The reaction of 1 with 2,3-dimethylbutadiene
2 is illustrative (Scheme 1).”
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The product 3 was chromatographically purified. The IR spectrum of 3 showed only one carbonyl
absorption at 1686 cm’, indicating that the reaction proceeded in an [8+2] pathway followed by
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decarboxylation. The structure was further confirmed by the 'H NMR spectrum, which showed the
characteristic doublet at § 7.47 (J=12.29 Hz) corresponding to the olefinic proton at C-8 position. The °C
NMR showed only one carbonyl at & 166.54.® Conclusive evidence for the regio and stereochemistry of 3 was
derived from single crystal X-ray analysis of 5 obtained by the [4+2] cycloaddition of 3 with maleic anhydride
(Scheme 2).
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The [8+2] cycloaddition of 1 with acyclic 1,3 dienes leading to dihydroazulenes appears to be a general
reaction . The results obtained with various dienes are summarised in Table 1.

Table 1. Cycloaddition reactions of 1 with acyclic 1,3- dienes
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Reaction conditions (i) Toluene, Sealed tube, Ar, 130 °C, 14h. (ii) Xylene, Sealed tube, Ar, 150 °C, 5h.
(a) Yield based on unreacted 1. * Regio and stereochemical assignment is based on analogy with 3.
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The versatility of the process described herein was attested by its application to the furanone 8 derived

from the antimitotic agent colchicine (Scheme 3).
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1) Na, H;C(COOEt),, dry ether/benzene, RT, 14h, 60%. ii) Dimethyl butadiene, Xylene, Sealed tube, Ar, 190 °C, 36h, 74%.
Scheme 3

The tetracyclic compounds 8 and 9 were characterized by spectral analysis. The IR spectrum of 8
showed the characteristic broad carbonyl absorptions at 1777 cm™ and 1681 cm™ corresponding to the lactone
and ester carbonyl groups respectively. The [8+2] adduct 9 showed the absorption at 1680 cm’ in the IR
spectrum, 'H and >C NMR were also in accordance with the proposed structure.

In order to explain the observed reactivity we have carried out some MNDO and AM1 calculations
using MOPAC program.'® It was clear from the calculations that HOMO(1)-LUMO(diene) interaction controls
the [8+2] additions. The observed regiochemistry was also in agreement with the calculated orbital coefficient
values.

In conclusion, we have observed a facile [8+2] addition of 2H-cyclohepta[b]furan-2-one systems with
acyclic 1,3-dienes which is potentially applicable to the synthesis of modified colchicinoids incorporating bicyclo
[5.3.0] ring system. Further work is in progress.
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