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Formal Synthesis of Erythrodiene and Spirojatamol via
Rhodium-catalysed Claisen Rearrangement / Hydroacylation
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Abstract: A novel procedure allows the synthesis of spiro[4.5]decane-1,6-dione 1, a key intermediate in the total synthesis

of ervthrodiene and eniroiatamol. The kev sten is a combination of Claicen rearrancement of allvl y;p_vl ethers followed by
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an intramolecular hydroacylation catalysed by RhCl(cod)(dppe). © 1998 Published by Elsevier Science Lid. All rights reserved.
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Recently, we introduced a new method for the synthesis of spiro[4.5]decanones using a one-pot reaction sequence of an aliphatic
Claisen rearrangement and rhodium catalysed hydroacylation of the resulting 4-pentenals [1]. This procedure was applied to the
synthesis of acoradienes [1b] and vetivanes [Ic]. We now wish to report on a similar application of this spirocyclopentancliation
sequence towards the synthesis of 9-isopropyl-spiro[4.5]decane-1,6-dione (1), a diketone which has been used in the total synthesis of
erythrodiene [2] and spirojatamol [3] by Fukumoto and co-workers [4].
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pentenal 2 via intramolecular hydroacylation. Compound 3 is easily prepared from 4-isopropyl-cyclohexanone (4) by formylation
with alkyl formate [5] and O-alkylation of the resulting enol with propenol. Thermal rearrangement of ether 3 yielded both

diastercoisomeric pentenals 2 in an approximately 1:1 ratio along with small amounts of the decarbonylation product 6 [6].
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Only (15*,5R*-2 carries the desired relative stereochemistry of the two target molecules. Therefore, we did not use the one-pot
combination of Claisen rearrangement and hydroacylation as reported in carlicr examples [1], but rather decided to separate the iso-
mers and to perform Lhe cyclisation steps separately. Hydroacylation of the pentenals 2 yielded the desired cyclopentanones 1, thereby
completing a four-step procedure for the formal total synthesis of erythrodiene and spirojatamol in the case of (5R*9R*)-1 {7,8].

In conclusion this method offers a straightforward approach to a suitable precursor for erythrodiene and spirojatamol. However,

usmg standard reaction conditions in the rmg closure step, several unexpecrealy uyprocmcts Were oosewcn cansmg poor chiﬂs of
isolated 1 [7,8]. The byproducts were identificd as the decarbonylation producl 6 and the bicyclic lactone 5. For further optimisation
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f spirol4 Sldeca-1 6-dione to give enol lactones has been reported before [9]. However, under the

nhotochemical rearrancement
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conditions used above, either a rhodium mediated decarbonylation / carbonylation mechanism or an acid mediated ionic

rearrangement has to be assumed. Our efforts to simulate reaction conditions enforcing a carbonylating reaction sequence led to
completely different products [10]. On the other hand, when 1 is treated with catalytic amounts of hydrochloric acid in methanol,
methyl 2-(4-isopropylcyclohexanone)butyrate {11] is formed as the sole product [10]. This ester is based on the same carboxylic acid
as lactone 8. A similar acid-sensitivity is assumed for the side reaction of aldchyde 2, thereby explaining the unusally high degree of
decarbonylation leading to 6 [12]. Therefore we presently are investigating alternative catalytic systems with reduced Lewis- and
Brénsted-acidity in order to curtail the formation of the observed byproducts, and thereby improving the yield of the desired
spirodiketones [10].
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