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A NEW APPROACH TO THE PREPARATION OF Z-SUBSTITUTED 
TETRAHYDROFURANS WITH ALPHA-SYN SELECTIVITY 
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Abstract: A strategy for selectively preparing 2-substituted tetrahydrofurans bearing a-syn side chain 
stersstry, based on intramolecular 2-oxetanone ring opening, has been demonstrated. A new approach to 
the preparation of 3,4-disubstituted 2-oxetanones is also presented. 

A substituted oxygen heterocycle possessing side chain chirality is a characteristic feature of a multitude 

of biologically-active natural products, and an array of methodologies directed at assembling these structural 

fragments in stereocontrolled fashion has been reported in recent years.’ 

We are currently interested in the polyether antibiotic pamamycin-607 (Figure l), a molecule that has 

recently been shown to consist of a series of cis 2,5disubstituted tetrahydrofuran units bearing both syn and 

anti stereocenters alpha to a ring.2 It is our observation that while adequate methodology exists for the selective 

generation of furanoid systems with a-anti side chain stereochemistry, 3 few routes specific to the syn 

arrangement have been reported4 
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Figure 1 

Addressing this problem, we set out to see if intramolecular ring opening of a trans disubstituted 

2-oxetanone derivative by an internal oxygen atom would provide a viable solution (see Figure 2). Model 

studies using 4-(3benzyloxypropyl) analogs have already shown that this mode of ring formation can be 

initiated by a wide range of Lewis acids. 5 Our next goal was to prepare the 3-methyl derivative (1) 

stereoselectively to see if the reaction proceeds in a stereospecific manner with inversion of stereochemistry at 

the point of ring cleavage. 
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Figure 2 
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stereoisomer (3) as the major component. l1 It appears, then, that intramolecular lactone ring opening proceeds, 

as expected, with complete inversion of stereochemistry. 

Other features of the alkylation step are worthy of mention. Rapid addition of lactone (2) to TASF 

resulted in the formation of significant amounts of dimethylated product along with unmethylated material, 

presumably a result of rapid proton exchange between the initially-formed enolate and unenolized lactone 

(Figure 5). The use of lower temperatures also led to increased dimethylation with, surprisingly, no increased 

trans selectivity observed in the monomethylated product. Using the conditions described, however, the ratio of 

monomethylated to dimethylated product was increased to 11: 1. 

R’ ’ 
TMS 

F- 0 
Me1 

0 

-b 
Me Me 

Me 
TMS Me 

Figure 5 

It should be stated that the alkylation of lactone (2) as described (see Figure 4) was often accompanied by 

significant amounts of unalkylated (desilylated) material, the reasons for which are unclear at this stage. 

Attempted high vacuum distillation of lactone (2) prior to alkylation unfortunately resulted in substrate 

decarboxylation, forcing us to rely on chromatographic separation (silica gel, pentane-ether) for purification 

purposes. Inadequate purification of (2) not being ruled out as a potential source of our problem, an extensive 

alkylation study involving distillable relatives of this lactone7 is currently underway in our laboratory, the 

results of which we hope to report in due course. Whatever the outcome, we believe the use of methyl 

trimethylsilyl ketene in the 2+2 cycloaddition reaction will provide for us a useful alternative route to lactones 

such as (1).12 
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