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Abstract: A general, three step synthesis of 2,3-disubstituted furans 

via the radical cyclisation of bromoacetal 3 to 2-ethoxy-4-alkylidene 

tetrahydrofuran (4) is described. 

In connection with an on going project towards the synthesis of furano- 

terpenoids, we searched for a mild and short synthesis of 2,3_disubstituted 

furans.1 However, we were unable to find a methodology to these compounds 

which suits our conditions. This led us to develop a short, general and 

simple synthesis to 2,3-disubstituted furans (1) starting from propargyl 

alcohols 2, based on radical cyclisation reactions,2 which is the subject of 

this communication. 

The methodology is depicted in Scheme 1; radical cyclisation of the 

bromoacetal 3, obtained by bromination of ethyl vinyl ether in presence of 

propargyl alcohol _2, generates the 2-ethoxy-4-alkylidene tetrahydrofuran (4), 

which on acid catalysed aromatisation leads to furan 1. The requisite pro- 

parqyl alcohols were obtained by the reaction of l-lithio alkynes with 

appropriate aldehydes. The key radical precursors 2 were obtained, as a 

mixture of diastereomers in over 85% yield, by a slow addition of ethyl vinyl 

ether (1.2 eq., 1.5-2 hr) to a cold (-40°C) solution of propargyl alcohols 2 

(1 eq.) and NBS (1.2 eq.) in methylene chloride. The radical cyclisation of 

2 can be carried out by refluxing a 0.02M solution in benzene with 1.1 eq. of 

tri-n-butyl tin hydride (TBTH) in the presence of a catalytic amount of azo- 

bisisobutyronitr ile (AIBN), but was achieved more conveniently using cata- 

lytic TBTH generated in situ (“Bu3SnC1-NaCNBH3) in refluxing tBuOH (1 hr). 3 -- 

2 3 i 1 
SCHEME-l: a:CH2C12, -40°c, CH2=CH-OEt, 1.5-2 hr: b:“Bu3SnC1 (0.15 eq.), 

NaCNBH3 (1.5 eq.), cat. AIBN, tEuOH, l-l.5 hr; c: pTSA, C6H6, PT, 5-8 hr. 
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Table 1: 2,3_disubstituted furans via radical cyclisation reactions.a 
_____---___-__--_______-_--__~---------_--_-_-__-____~---~~_-~-_-_~~--_~__~_ 

entry R R' 
% Yield of 

3b 4 1 
_____-_-___-___-__--_~_----_~------__--_------__----_---__-_~~---_~_~~---_-_ 

a 

b n-C4H9 n-C6H13 

71 80 62 

n-C4H9 Phenyl 75 70 65 
C 66 82 d n-C4H9 p-Tolyl 70 

n-C4H9 p-Anisyl 94 78 60 
e 

T 
n-C6H13 Ethyl 65 89 63 

- n-CSHl3 Phenyl 70 76 70 

4 n-C6H13 p-Tolyl 70 70 74 

I! n-C6H13 p-Anisyl 65 65 57 
-_---~~-_--_~_~-_--_~_~-----~_~-------~-_--_-_--__-_~-----__~_----~~~__----_ 

aTypically reactions were carried out on one mmole scale. All the compounds 
were purified over silicagel column and yields refer to isolated and chroma- 

tographically pure products.4 b In addition varying amounts (5-25%) of 

starting propargyl alcohol 2 was also obtained. 

Finally, the cylised products 4, obtained as a mixture of four stereoisomers, 

were transformed to 2,3-disubstituted furans (L) by treatment with a catalY- 

tic amount of toluene-p-sulphonic acid in benzene (5-8 hr) at room tempera- 

ture. The yields of bromination, radical cyclisation and aromatisation are 

summarised in table 1.4 Currently, this work is being extended to establish 

the flexbility of this methodology to multiply substituted furans available 

in nature. 
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