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Abstract -—— Three lactoneswhich should be important intermediates
in the synthesis of the corresponding natural terpenoidal lactones
have been synthesized via thermolysis of benzocyclobutenes. Heat-
ing the benzocyclobutenes (Z), (8) and (k%) afforded the cyclized

products (%), (%Q) and (%%) respectively, in reasonable yields.

An increasing number of terpenoidal lactones have been isolated from natural sources,
and a considerable amount of synthetic effort has been made in this field.1 Most

of the interest in this area results from the fact that many of these lactones display
fugitoxic, allergenic, antimitotic activity. Thus the development of a simple syn-
thetic route to such compounds continues to be a very important area of research.

We wish to report here the facile formation, via benzocyclobutene thermeolysis, of
three tricyclic lactones which are expected to be key intermediates in the synthesis

of the abietane (1) diterpenes and the eudesman (%) and driman (%) sesqulterpenes,
Scheme 1

The acid chlorides (%) and (2), prepared from the corresponding acid52’3 and oxalyl
chloride in refluxing methylene chloride, were treated with propargyl alecohol (g) in
the presence of N,N-dimethylaminopyridine in methylene chloride to afford the esters
(Z)4 and (g)5 respectively, as colorless oils in quantitative yields. Heating a
toluene solution of the ester (z) in a sealed tube at 190 — 200°C for 40 h afforded
the lactones (g} in 76.5 % yields; coéorless prisms, mp 136 - 137% {(MeOH); & (CDC13)
2,47 (1H, dd, J = 12 and 17 Hz, Ar(llﬂ-g—co—), 3.27 (1H, dd, J = 5 and 17 Hz,
Arén-g-co-), 3.30 - 3,70 (3H, m, ArCH,-C=C- and ArCH-CH,-), 3.80 (3H, s, OCHy), 4.88
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(2H, s, C02C§2-), 6.05 (1H, br s, olefinie proton) 6.73 (1H, br s, aromatic proton),
6.82 (LH, dd, J = 2 and 8 Hz, aromatic proton) and 7.10 (1H, d, J = 8 Hz, aromatic

protony; Vax (CHClB) 1725 (C=0) cm—l; m/e 230 (M+). The ester (Q) on similar

treatment gave the cyclized product, %Q in 42 % yield; colorless prisms, mp 123 -

oCHy=), 3.80 (3F, s, OCH,), 4.85

CHZ_)’ 6.77 (1H, dd, J = 2 and 8 Kz, aromatic proton), 7.12 (1H, d, J =

124°C (MeOH); 5 (CDCIB) 2.33 - 3.02 (4H, m, ArCH
(2H, s, 002
8 Fz, aromatic proton) and 7.70 (1H, 4, J = 2 Hz, aromatic proton): Ymax (CHClS)

1745 (C=0) and 1655 (C=(C) cm_l; m/e 216 (M+). Isomerization of the double bond was

observed during the thermolysisof the benzocyclobutene and the structure of the

product was assigned on the basi1s of the above spectral data.
Scheme 2

Finally, the benzocyclobuten016 (1l) was esterified with vinylacetyl chloride (%%)

in the presence of N,N-dimethylaminopyraidine in methylene chloride at 0% to give

the ester (%E)T which on thermolysis in a sealed tube at 180 - 200°C for 48 h furnisk-
ed the cyclized lactone (l4) in 61 % vield; colorless needles, mp 167 - 168°C (MeOH);

]
§ (CDC1,) 3.88 (3H, s, OCH,) and 5.63 (1M, d, J = 5 Hz, ArCH-O-), v (CHC1,) 1770

max
- +
(C=0} cm 1; m/e 218 (M ). The sterecchemistry of the B/C ring system is tentatively
assigned as cis from the NMR spectral data.s’9
Thus thermelysis of benzocyclobutenes has been shown to provide a useful synthetic
route te various lactone compounds which may show interesting biological activity.
Now, the conversion of these aromatic lactones to natural products such as acrostalidic
. .10 L, 11 . .12 12 .
acid” ", a- and B-cyclocostunclide ', isc-drimenin and warburganal is under progress

ir this laboratory.
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