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STRUCTURE OF ABSINTHOLIDE A NEW GUAIANOLIDE DIMER OF Artemisia absinthium L.
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Absintholide 1 is a new guaianolide dimer whose structure and stereochemistry

has been elucidated on the basis of high resolution n.m.r.

During the past few years the structure of several sesquiterpene lactone dimers have
been determined, some of them by appliéation of newly developped n.m.r. techniquesl"ﬁ. These
dimers continue to be of great interest because of their unusual structural features and in
some cases due to their wvaluable biological activity.1 We herein report on the attribution

of structure 1 to a new guaianolide dimer from Artemisia absinthium L which we call

absintholide.

The molecular formula CygH3gOg of 1 [mp 227-228°C (benzene), [a]§5 + 127 (c 1.3,
CHCl3), Mte 526] resulted from high resolution mass spectrometry (HRMS). Its i.r. spectrum
showed several bands suggesting the presence of hydroxyl (3620, 3470 cm‘l), lactone 1780
em~l) and ketone (1740 cm~1) functionalities. Only one hydroxyl could be acetylated or
oxidized to give the acetate 2 or the unsaturated ketone 3 (u.v., A pax 240 nm, £ 5900)
respectively, thus indicating the presence of an allylic alcohol.

The lH n.m.r. spectrum (400 MHz) of absintholide 1 showed two doublets and four singlets
due to two secondary and four tertiary methyls and also two doublets at 5.46 and 5.34 ppm

assigned to H-6 and H-6', respectively. The signal at 4.46 ppm was attributed to H-2 since
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FIGURE : Vertical contours cf the
20C MHz proton N.Q.E.-correlated
2D spectrum of 1 with the normal
1H spectrum below (the mixing ti-
me was .7 sec.).
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it was shifted low field (As + 0.9 ppm) after acetylation and was absent in the spectrum of
- compound 3. A decoupling experiment revealed a homoallylic relationship between H-2 and H-6
(SJ = 1.5 Hz); furthermore, the coupling constant (J = 1.25 Hz) for H-2 and H-3 is in agree-
ment with the stereochemistry indicated on structure 1.

The 13C n.m.r. spectrum of acetate 2 exhibited thirty two carbon resonances. The peaks
due to four carbonyls and four fully substituted olefinic carbons were found in the low field
region. Five resonances between 82 and 72 ppm could be attributed to oxygenated carbons.

Two of them corresponded to the fully substituted carbons C-10 and C-10' and three others to
the methine carbons C-2, C-6 and C-6'. The spectrum also revealed the resonances only due to
four methylene carbons attributed to C-8, C-8', €C-9 and C-9'.

All these observations could be best interpreted on the basis of a structure such as 1
which results from the coupling of the gualanolide units 4 (C1sHp004) and 4' (C15H3gO4) to
give a bicyclopentadiene type compound.7

Since in 1 (and its derivatives 2 and 3) no coupling was observed between H-3 and H-2"'
it could be concluded that the binding of the two units 4 and 4' occurs between C-2' - C-4
and C-4' - C-3, respectively. Further evidence for the proposed structure 1 was gained from
the chemical reactivity of compound 3. Its reaction with sodium borohydride led to the exclu-
sive reduction of the carbonyl at position C-3' to give alcohol 5 which was acetylated to 6.
This reduction behaviour was anticipated because of the presence of a methyl substituent at
position c-4'.10 Moreover, irradiationll of 3 provided a cage compound devoid of u.v. absorp-
tion thus demonstrating the endo stereochemistry of dimer 1.

To establish the relative stereochemical arrangement of the two units 4 and 4' in
compound 1 we compared the spectral data of 3 with those of the dimer of
1,2-dehydroisophotosantanic lactonel? which served as a model compound. This comparison as
well as the inspection of the molecular models suggested that absintholide 1 resulted from
the cycloaddition of the C-1 - C-2 double bond of unit 4 to the & -side of dienone 4' (i.e.
the same side as its proton H-6') to give 1 as the unique possibility.

This view was further confirmed by observing an upfield shift ad -0.45 ppm for H-6'
after oxidation of absintholide 1 to ketone 3. Accordingly, the H-6' proton of 3 must be

located above the plane of the carbonyl at position C-2. Full confirmation of this inter-
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pretation was obtained from the NOE experiments. The 2-D spectrum shown (figure) fully

establishes the spatial proximity of H-2 and H-6' and also indicates correlations between

H-24H-3, H-2~H-14, H-2'~H-14' and H-2'~H-15. These observations are in complete agreement

‘with structure 1 for absintholide.
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