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In connection with a proposed tetracyclic diterpenoid synthesis we required a route to the 

title compound (8). We now report a simple and efficient synthesis of (8) by the cycloaddition 

thylsilyloxypenta-l,j-diene (5) to the dienophile (4).' 
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Knoevenagel condensation' of the readily available monoacetal (1)2 with isopropylidene 

malonate (2) gave the cyclohexylidene derivative (3), m.p. 155-157OC, in 59% yield, and this was 

converted in 82% yield (ethanedithiol and hydrogen chloride in chloroform at room temperature) 

into the thioacetal (4), m.p. 147-149'~. 
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The reaction of (5)4 with the dienophile (4) could give two possible regioisomers, &. 

(6), which should be favoured by the presence of the 3-trimethylsilyloxy group in (!J),~ and (7)) 

which should be favoured by the 4-methyl substituent in (5).’ In practice the reaction (two- 

fold excess of diene, boiling chloroform, 4.5 days) gave (72%) a mixture of (6) and (7) which 

was hydrolysed6 to a 3:2 mixture of the ketones (8) and (9). These were separated by short 

column chromatography on silica, followed by elution with a mixture of chloroform, petrol b.p. 

60-~o’c, and methanol (15:85:7). Although no simple chemical or spectroscopic method was found 

to distinguish (8) from (Y), a single crystal X-ray analysis of the first eluted, more abundant 

[44% from (4)] ketone, m.p. 168-170’C, [6 (CDCl,) 1.23, (C-18 methyl)] showed that it possessed 

structure (8).7 The ketone (7) crystallised as monoclinic crystals, space group p2,/~, 

2 = 9.498(3), a = 21.076(6), c = 9.621(2) 2, g = 95.75(3)‘, u = 1916.2 23, & = 1.380 g cnr3, 

2 = 4, p = 26.18 cm-‘. The structure was refined to an & of 0.082 for 2039 unique reflexions. 

The less abundant [28% from (4)] ketone, m.p. 174-176’~ [6 [CDCl,) 1.08 (C-15 methyl)] was 

assigned structure (9). 

We thank Dr. P.G. Jones for carrying out the X-ray analysis and the S.R.C. for financial 
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REFERENCES 

1. W.G. Dauben, A.P. Kozikowski, and W.T. Zimmerman, Tetrahedron Letters, 515 (1975). 

2. P. Mussini, F. Orsini, and F. Pelizzoni, Svnth. Corm., 2, 283 (1975). 

3. D. Davidson and S.A. Bernhard, J. Amer. Chem. SOC., & 3426 (1948). 

4. Diene (5), b.p. 46-48'C at 20 mmHg, was prepared in 54% yield from ethyl vinyl ketone 
according to the method of H.O. House, L.J. Czuba, M. Gall, and H.D. Olmstead, 

J. Ore. Chem., 2, 2524 (1969). - 

5. M.E. Jung and C.A. McCombs, Tetrahedron Letter, 2935 (1976). 

6. H. Hosoda, D.K. Fukushima, and J. Fishman, J. Ore. Chem., & 4209 (1973). 

7. P.G. Jones and 0. Kennard, Crvst. Struct. Comm., L, 97 (1977). 


