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A New Synthetic Route to 2,5=Dihydrofurans 
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ButOK-dimethyl sulfoxide-catalysed selective isomerization of 3-methylene tetrahydrofurans 1 provides a new 
convenient route to 2,5-dihydrofuran 2 precursors of furan-2(3H)-ones 8 or furans 4 or 9. 

Furans and dihydrofurans are of special interest since they 
constitute the basic framework of many naturally occuring 
compounds.1 Although numerous synthetic routes to 2,5- 
dihydrofurans are known,* the most convenient approaches 
usually involve the formation of the heterocycle by electro- 
philic cyclizations of a-allenic derivatives.3 We report here a 
simple and versatile preparation of fused bicyclic 3-methyl- 
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Scheme 1 Reagents and conditions: i, ButOK (0.5 equiv.), DMSO, 
60-80 "C, 2 h 
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Scheme 2 Reagents and conditions: i, ButOK (0.5 equiv.), DMSO, 
60-80°C, 2 h; ii, PdC, Hz, EtOH, 2 h 

2,5-dihydrofurans7 using readily available 3-methylene tetra- 
hydrofurans.4 The selective isomerization of la-d, promoted 
by ButOK (0.5 equiv.) in DMSO (60-80"C) affords 2,5- 
dihydrofurans 2a4T in 71-91% yields (Scheme 1). This 
isomerization proceeds under kinetic control, since conver- 
sion of 2,5-dihydrofurans into their thermodynamically more 
stable 2,3-dihydrofurans was previously achieved upon heat- 
ing either with ButOK-ButOH at 185-215"C,5 or in the 
presence of metal catalysts.6 The reactivity of the bi- 
cyclo[3.3.0] derivative le, leading to a mixture of dihydro 
isomers 2e and 3 in a 1 : 1 ratio accounts for the instability of 
the kinetic product 2e with respect to larger ring size 
homologues 2a-d. Interestingly, under the same reaction 
conditions 4-acyl-3-methylenetetrahydrofuran ketals lf,g7 
provide functionalized furans 4f,g$ by ring opening of the 
ketal moiety (Scheme 2). It is worth noting that the previously 
reported7 isomerization of If promoted by Pd/C and H2 
resulted in the formaiton of the 2,3-dihydro thermodynamic 
isomer 5. 

2,5-Dihydrofuran derivatives are known to undergo autoxi- 
dation to the corresponding furan-2( 3H)-ones (Am.P-buteno1- 
ides),* a structural unit encountered frequently in a large 
number of natural products and associated with biological 
activity.9 According to this procedure, the furanone 8b was 
prepared in 70% yield, but reproducible results could not be 
achieved; on the other hand autoxidation of 2a led to 
degradation of the starting material, 

To perform a more efficient preparation of furan-2(3H)- 
ones, the ButOK-DMSO-catalysed isomerizations were per- 
formed on 2-methoxy-3-methylene tetrahydrofurans 6a-7 to 
afford 2-methoxy-2,5-dihydrofurans 7a+ (80-89% yields , 
Scheme 3). The acetal moiety in 7 should provide the lactone 
unit by oxidation. Although 7c was aromatized directly into 
the 2,3-fused bicyclic furan 9 on acid catalysis, Jones oxidation 
of analogues 7a,b substituted at the ring junction afforded the 
expected furanones 8a,b§ in 78435% yields (Scheme 3). 

In conclusion, the ButOK-DMSO-promoted isomerization 
of 3-methylene tetrahydrofurans provides a new and efficient 
route to fused 2,5-dihydrofurans; depending on the substitu- 
tion pattern of starting materials, this procedure also consti- 
tutes a convenient entry into the preparation of 3-methyl 
furans and furan-2(3H)-ones. 
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Scheme 3 Reagents and conditions: i ,  ButOK (0.5 equiv.), DMSO, 
60-80°C, 2 h;  ii, 125 "C, 2 h in open air; iii, p-MeC6&S03H, room 
temp., 15 min; iv, Jones reagent 
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Footnotes 
t 2b, IR vlcm-12920,2850,1450, 1050; NMR (200 MHz, CDC13): 'H, 
6 4.49 (m, 1 H), 4.37 (d, 1 H, J 6  Hz), 2.33-2.43 (m, 1 H), 1.85-1.60 
(m, 5 H), 153 (d, 3 H, J 1.2 Hz), 1.32-1.45 (m, 2 H), 1.20 (s, 3 H); 13C, 
6 136.5, 122.4, 88.7,76.4, 40.6,27.1,23.9,23.8, 22.9,9.6. 
$ Satisfactory analytical and spectral data were obtained for all 
compounds. 
§ 8b IR vlcm-l 2980, 2960, 2760, 1750, 1690; NMR (200 MHz, 
CDC13): 'H, 6 2.75 (m, 1 H), 2.68 (m, 1 H), 2.21-1.94 (m, 6 H), 1.75 
(d, 3 H, J 1.2 Hz), 1.38 (s, 3 H); 13C 6 173.8, 166.3, 118.9,84.8,39.9, 
27.2, 25.3, 22.9, 22.2, 8.2. 
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