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TOTAL SYNTHESIS OF (%)-FILIFOLONE.

T. Hudlicky* and T. Kutchan
Department of Chemistry, I11inois Institute of Technology, Chicago, IL

Abstract: Monoterpene filifolone has been synthesized by an intramolecular acid catalyzed
alkylation of dienic diazoketone. The potential utility of the key transfor-
mation in the synthesis of a new terpene synthon is indicated.

Filifolone 1, a monoterpenoid containing a [3.2.0] bicycloheptane ring system has been
subject of several studies since its isolation from Artemisia filifolia Torr'ey.1 Its forma-
tion from geranic acid,2 chrysanthenone,3 verbenone,4 and ocimenone5 as well as its degrada-
tion sequences were described. The chemical reactivity of 1 and the number of modes of
rearrangements that are offered through the labile cyclobutanone moiety prompted us to
investigate the use of 1 or its isomer 2 as potential terpene synthons, leading to substituted
cyclopentanes of the type §,6 scheme 1. In connection with our ongoing research in the area
of intramolecular carbenoid additions to 1,3-dienes, it appeared that the bicyclic system 2
could be obtaired from diazoketone 4, via cyclopropanation-rearrangement sequence.7 The
diazoketone 4 was rapidly synthesized from available heptadienyl nitrile8 in four steps with
an overall yield of 78%, scheme 1.9
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Scheme 1
Whereas the copper catalyzed decomposition of 4 led only to f?agmentation,7 its exposure
to acid catalysis at low temperature furnished the bicyclic ketone 2 as a mixture of stereo-
isomers9 (65% 28, 35% 2a), presumably via the intermediate zwitter ion 5.
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This result is in direct analogy to previously investigated closures of B,y-unsaturated
diazoketones which are known to lead to cyclobutanones 0 or cyc1opentanones]] depending on
the substitution of the olefin and thereby on the reactivity of the corresponding cation.

Ketone 2 was isomerized to filifolone 1}2 by treatment with RhCi, in aqueous ethanol'3
in 30-40% yield and proved spectrally identical to the natural product.

In view of its accessibility and of its troublesome isomerization it would seem that 2
is far better suited for the conversion to cyclopentane 3 than filifolone itself. It appears
likely that once the ring strain experienced in 2 is removed by cleavage of the cyclobutanone,
isomerization becomes more feasible and with it the possibility of invoking greater stereo-
selectivity in generating 3. The oxidative conversion of 2 to 3 in which the necessary
stereochemical demands of acorane sesquiterpenes have been met, is presently being investigated.

Acknowledgements:

The authors wish to thank the donors of Petroleum Research Fund administered by the
American Chemical Society. Thanks are extended to Dr. J. Hudson, University of Texas, for
determination of mass spectral measurements and to Professor R. Bates, University of Arizona
for providing the spectra and derivatives of filifolone.

References:

1. R.B. Bates, M.J. Onore, S.K. Paknikar and C. Steelink, Chem. Comm., 1037 (1967); S.J.
Torrance and C. Steelink, J. Org. Chem., 39, 1068 (1974).

2. J.J. Beereboom, J. Org. Chem., 30, 4230 (1965); J.J. Beereboom, J. Am. Chem. Soc., 85,
3525 (1963); C. Balant, C.A. Vodoz, H. Kappeler and H. Schinz, Helv. Chim. Acta, 34, 722
(1951).

3.  W.F. Erman, R.S. Treptow, P. Bakuzis and E. Wenkert, J. Am. Chem. Soc., 93, 657 (1971);
W.F. Erman, E. Wenkert and P.F. Jeffs, J. Org. Chem., 34, 2196 (1968).

W.F. Erman, J. Am. Chem. Soc., 89, 3828 (1967).

5. D.R. Adams, S.P. Bhatnagar, R.C. Cookson and R.M. Tuddenham, J. Chem. Soc. Perkin I,

1741 (1975).

T. Hudlicky, J.P. Sheth, T.M. Kutchan and B. Still, J. Org. Chem., in preparation.

T. Hudlicky, J.P. Sheth, V. Gee and D. Barnvos, Tetrahedron Lett., in press.

U.S. Patent 3,361,785 (c.260-465) (1968); cf. Chem. Abstr., 68:49127q; the nitrile is

easily obtained from 2,4-hexadienoic acid (Aldrich) via reduction, bromination and cyanide

0o ~N o

displacement in 70% overall yield.

9. The stereochemical assignment is based on the analysis of coupling constants of H-1, as
described in ref. 2. The identity of all compounds was established by spectral means
(]H-, ]3C-NMR, IR and mass spectrometry).

10. U.R. Ghatak and B. Sanyal, Chem. Comm., 876 (1974).

1. A.B. Smith, III, and R.K. Dieter, J. Org. Chem., 42, 396 (1977).

12. Filifolone was also synthesized by a known route, ref. 2, and compared spectrally and
chemically to our material.

13.  J. Andrieux, D.H.R. Barton, and H. Patin, J. Chem. Soc. Perkin I, 359 {1977).

(Received in USA 30 October 1979)



