Tetrahedron Letters,Vol.24,No.l13,pp 1365-1368,1983 0040-4039/83/131365~04%03.00/0
Printed in Creat Britain ©1983 Pergamon Press Ltd.

A HIGHLY STEREOSELECTIVE SYNTHESIS OF DAVANONE

Paul A. Bartlett® and Christopher P. Holmes

Department of Chemistry, University of California
Berkeley, California 94720

Iodocyclization of the anti 4-bromobenzyl ether acetate 4f is a key step in
the first stereocontrolled synthesis of the trisubstituted tetrahydrofuran davanone.

bDavanone (1), a sesquiterpene isolated from the flowering herb Artemesia pallens,
was first characterized in 1968 by Sipma and van der Wal.l The relative stereo-
chemistry was proposed independently by Naegeli2 and Birch,3 and proven by Ohloff
and Giersch4 in 1970. During the past decade there have been several syntheses

2,3,5,6,

of davanone and related compounds however, in each case a mixture of the

four possible diastereomers was produced. In connection with our study of the

stereocontrolled formation of substituted tetrahydrofurans,7’8

we have developed
a stereoselective synthesis of davanone, which we report here.

The substrate we required for application of our cis-2,5-substituted tetra-
hydrofuran synthesis7 was a substituted benzyl ether derivative of diol 4a. This
material was obtained by lithium aluminum hydride reduction of B-hydroxy ester ;}Da

which in turn was produced from (E)-4-methyl-4-hexenal (g)7 and the propanoate

ester of BHT, using the anti-selective aldol condensation developed by Heathcock.ll
Diol ggloa was obtained in 76% overall yield, with a stereochemical purity of
97.6%.

Our initial studies focussed only on the stereoselectivity of the tetrahydro-
furan synthesis, hence no attempt was made at first to differentiate between the
primary and secondary hydroxyl groups of ig. Three bis(benzyl) ethers (ig—ig)
were prepared and, along with the diol ég itself, subjected to iodocyclization

and potassium t-butoxide-induced elimination.12 As expected,7 the diol affords

the trans compound 5a predominantly, while benzyl ethers 4b and 4¢c give the cis
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a: R=R'=H c R=R'=s 4—BrPhCH2 e: R=Ph3C, R'=4-BrPhCH2
k=): R=R'= PhCH2 g R=R'= 2,6-C12PhCH2 £: R=Ac, R'= 4—BrPhCH2
TABLE. Stereochemical Course of Cyclizations
a . b
Substrate Solvent Ratio, g/g

4a MeCN 1:5

4a CHClp 1:1.5

4c CH,Cl, 16:1

a . tad
See footnote 12 for representative reaction conditions.

1

Determined by 250-MHz ~H-NMR.
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isomers 6

o

and 6¢ with varying degrees of stereoselectivity, as indicated in the
Table. The 2,6-dichlorobenzyl Qerivative 4d does not react.

Although the 4-bromobenzyl derivative 6c is formed with a high degree of
selectivity, not surprisingly removal of the benzyl group is impractical in the
presence of the allylic ether. However, the two hydroxyl groups of 4a can readily
be distinguished by selective protection of the primary one with trityl chloride.

Subsequent alkylation with 4-bromobenzyl bromide then affords 4e in 89% overall

10a 10a,13 12

yield. Conversion of this material to the acetate 4f, iodocyclization,

elimination, and hydrolysis provide the desired alcohol gglob

1

in 50% overall yield
from 4e. High-field “H-NMR anaiysis indicated that this material is comprised of

a major and two minor diastereomers, presumably the cis-anti, trans-anti, and

cis-syn compounds.

Jones oxidation of 6a affords the acid ZlOa

in 74% yield. Using the method
of Birch et al.,3 this compound is then converted to racemic davanone 1 in 39%
yield by condensation with excess dimethallyllithium.l4 The spectral character-
istics (lH— and 13C—NMR, IR, MS) of our synthetic material proved to be identical
with those reported for natural davanone, and significantly different from those
reported for its diastereomers.2 Capillary GC analysis (12.5-m x 0.2-mm dimethyl-
silicone column, temp 50 =+250 °C) indicated that the ratio of diastereomers
observed for the alcohol 6a (above) is preserved in our final product, which con-

sists of 2% of the cis-syn, 6% of the trans-anti, and 92% of the desired cis-anti

, 16
davanone isomers.
* * * * * * *
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