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Abstract : A tandem Wittig-Michael reaction allows the stereoselective formation of the tricyclic 
compound 2 from the chiral lactol 1. A retro Diels-Alder reaction 
high enantsmeric purity. 

_ leads to the dihydrofuran 2 of 

Chiral di- and tetrahydrofuran-type rings are structural features of many natural products’ 

and furthermore are useful intermediates for the synthesis of a variety of natural acyclic compounds2. 

In connection with our work related to stereoselective reactions induced by a thermolabile group3, 

we wish to report a simple 

methyl-2,5-dihydrofuran. 

The starting point 

lactone easily prepared in 

synthesis and some transformations of optically active 2-methoxycarbonyl- 

of our synthesis is the lactol _! obtained by reduction of the corresponding 
4 

optically active form . It was anticipated that, due to the steric bulk 

of the oxanorbornenyl group, tandem Wittig-Michael reactions would give rise stereoselectively to 

the most stable tricyclic compound 2 where the methoxycarbonylmethyl substituent is in an exo 

position5. A simple retro Diels-Alder reaction would then afford an optically active dihydrofuran. 

OH 

1 

Effectively optically 

(6 mmol) in the presence of 

z - - (RI-3 

active lactol l(5 mmol) reacted with methyl dimethoxyphosphonoacetate 

cesium carbonate (THF, 60”, 24 h) to give directly compound 2, @I~= 
I 

-6” (c = I, CHC13) as a unique diastereoisomer (de >98% as shown by ‘H NMR : for example Hb 

appeared as a unique doublet of doublet, J = 5.3 and 8.1 Hz) of high enantiomeric purity (ee> 95%J6. 

The most probable exo configuration of the methoxycarbonylmethyl group could not be assigned at 

this stage on the basis of spectroscopic data 7. Flash thermolysis of 2 (I mmol) at 500°C led with 
20 

an excellent yield to 2-methoxycarbonylmethyl-2,5-dihydrofuran 2, [CU]~ = -76” (c = 1, CHC13), ee= 

94%. In order to determine the absolute configuration of the 2-position and thus to confirm the 

stereochemistry of the transformation r - 2, the compound 2 was oxidized with Collins reagent 

5819 



5820 

to the corresponding butenolide 5, [aI 20 
D 

z -78” (c = I, CHC13), ee = 95%. 

Cr03 

0 

CH2C02 Me 

3 > o= *... 
H2 ) 
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o= 
- 

Pyridine ~.. Pd/C 

50% 0 H 82% 

CR)-li (51-5 _ 

Butenolide 4 has been recently described as a mildly cytotoxic compound Isolated from the _ 

marine sponge Xestospongia sp. 
8 

The (R) configuration tentatrvely assigned to the asymetric center 

of the natural product, [cI!]~ = +80° (c = 0.27, CHC13) on the basis of an empirical correlation is 

the opposite of the configuration we had assumed for 2. We then looked for more reliable arguments 

and found that hydrogenation of 5 led to (S)-(+)-Y-methoxycarbonylmethylbutanolide 2, [Cy]:’ = 1390 

(c = I, EtOH). The absolute configuration of 2 was assigned by comparison of the signs of optical 

rotation of our product and of the known (S)-2 9a, ICY]:” = +29’ (c = 0.4, EtOH) and (R)-I_ 9b, rag= 

-36” (c = I, EtOH). This result confirms the (R) configuration of the dihydrofuran 3 and the butenolide 

2, and the exo positton of the methoxycarbonylmethyl group in 2. It also shows that, in contrast 

with the reported assignment, the natural product 4 possesses an (S) configuration. 

Further uses of the optically active dihydrofuran 2 for the synthesis of natural products are 

currently under investigation. 
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