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Absrtuct: A facile synthesis of polysubstituted (2)~tetrahydrofuryhde using anhydrosugars is described. The (Z)- 
compounds can be conveniently isomerixed to the (Q-products. The regiochemistry of the annulation reaction can 
be reversed by judicious choice of the leaving groups. 

Due to their frequent occurrence in nature, furanoids are important targets for synthesis either as final 
products or as useful intermediates. The entire class of polyether antibiotics has at least one furanoid ring. t 
Besides, they represent substructure of a number of bioactive marin$v3 and terrestrial natural products3 Thus, 
there has been an upsurge in the development of new synthetic methods directed towards furanoid systems.4~s In 
continuation of our interest in pyranose annulation,6 we describe here efficient approaches to chiral, highly 
functionalixed a-alkylidene tetrahydrofurans via regio- and stereoselective annulation of a pyranose ring. We also 
demonstrate that two regioisomeric tetrahydrofurylidenes can be obtained from the same anhydrosugar by subtle 
changes in reaction conditions and the leaving group. 

Gur strategy banks upon a combination of two facts, namely (a) the nucleophilic displacement of a 
trifluoromethanesulfonyl group is enormously facile compared to the nucleophilic opening of an oxirane, and (b) 
due to almost complete exclusion of the thermodynamically preferred C-alkylation, the 0-alkylation of a delocalized 
ketone enolate leading to the formation of a five-membered ring is observed under kinetic conditions.7 Indeed, the 
dianion* of ten-butyl acetoacetate (2) reacted with benxyl 2,3-anhydro-B-L-ribopyranoside (la)9 in THF at -78°C to 
afford the Q-tetrahydrofurylidene 3t” in 78% yield (Scheme 1, Table 1, entry 1). Encouraged by these results, we 
have studied the reaction of various sulfonates of anhydrosugars with the dianions of a number of gdicarbonyl 
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compounds under different reaction conditions. Our results are summarixed in Table 1. A similar reaction (entry 2) 
with benxyl 2,3-anhydro-a-D-ribopyranoside (4)9 also afforded the Q-tetrahydrofurylidene 511 as the major 
product. The reaction of the dianion of the a-methyl-g-ketoester 6 with la and 4 (entries 3 and 4) afforded the 
tetrahydrofurylidene 7t2 and 8,t2 respectively. It is noteworthy that in the latter case the Q-isomer 8 (entry 4) 
was obtained. Acetyl acetone (9) also reacts similarly (entries 5 and 6). but in both cases a small amount of Q- 
product was also isolated (see Table 1). The fact that the relative reactivities of the oxirane and the sulfonate were 
delicately poised, was indicated by the reaction of the mesylate lb with the dianion of 2 (entry 7). The rate of this 
reaction was insignificant at -78°C. while at higher temperature (0°C). the regioisomeric tetrahydrofbrylide 1413 
and 3 were obtained in 251 ratio. This result also suggests that a fine tuning of the reactivities may permit, at 
will, the preparation of one regioisomer to the exclusion of the other. In fact, the only tetrahydrofurylidene isolated 
from the reaction of the tosylate lc was 14 (entry 7). 
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Table 1. Reactiona of dimions of &dicubonyl mmpomds with 4-sulfonyl-2,3-mhydropyranose deriwtiv%s. 
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compomdsa 

TfO 
0 

1 
TJ 0 

'%cyPh 

la 

4 

3 la 

4 4 

5 la 

6 4 9 A 

MS0 

7 0 XJ 0 
""'OCwh 

lb 
TsO 

8 
0 ‘is 0 
""'OCH$=h 

IC 

Leo*% A 

2 

2 A 

0 

+ 

cwt 
6 A 

6 A 

j,j, A 

9 

2 B 

2 c 

H i 

12 (68%) hi 
Ii i 

13 125x1 c+i 
H 

3 (22%) 

14(58X, not optlmlzedl 

a See ref. 8 for the preparation. In each case a solution of the epxysulfonntes in THF was added to the dimion. 

b A: THF/ -7S’CI 2h; B: THFl O”C/ 6h; c: THF10°C-w.t.112h. 
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The compounds 3, 5 and 7 could be quantitatively converted to the thermodynamically more stable Q- 
isomers (lS,t4 1615 and 17,1* respectively) upon treatment with 1% TFA in CH2C12 at 0°C (Scheme 2). As 

expected,‘6 the resonances of the vinylic and the allylic methylene protons in the tH NMR spectra shift to 
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downtield during the Q to Q isomerixation. The reverse was true for the H-3 resonance. Further evidence for the 

double bond configuration was obtained from NOE difference measurements. 

The application of our newly developed methodology towards the syntheses of natural products is being 
investigated. 
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