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The Raman and infrared spectra of furfural show 

two carbonyl absorptions. Early Norhers (2) ascribed 

the doublet to molecular association. Xore recent 

cryoscopic and spectral investigations (3,4) have shown 

that the two carbonyl absorptions are due to the 

existence of rotational isomers (I-Ii). Infrared studies 

on pyrrole-2-esters have shown that these compounds 

exhibit rotational isomerism (5,6). 2-Formylthiophen has 

also been reported (7) to have two carbonyl absorptions. 
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Carbonyl bbsorptions of Substituted Furans 

Substituents 

2 3 4 

CHO H H 

cxo H H 

mo E 9 

X0 H H 

C0C6H5 H H 

COC,H H H 
05 

COC6H5 H H 

COCIH 
3 H H 

CO Ke H H 2- 

CO$e H H 

C02Z't H H 

C02A':e B H 

CO Ee 2 H H 

CO Gie z :.;e H 

COXe H Br 2' 

C02Xe H i-Fr 

5 Carbonyl Stretching Frequencies (cm.-1) 

M3 

I 

Br 

X0 
2 

H 

I 

ar 

H 

Xe 

CH2C1 

CH2C1 

I 

Br 

Br 

Me 

Br 

1686 1710 

1694 1719 

1Ggi 1718 

1704 1715 sh 1722 

1654 1660 

1650 1659 

‘LS53 1561 

1589 1717 

i730 1742 

1729 17n3 

1726 17 $1 

1735 1751 

1723 1736 

1721 1738 

1730 1'7nn 

1726 1741 
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The recent report by Forsen and his co-workers (8) 

that the presence of two rotational isomers can be 

detected in the n.m.r. spectrum of furfural at -80°, 

prompts us to publish our preliminary obsemrations on 

the infrared spectra of a series of furzns with carbonyl 

substituents at the Z-position. 911 of these furme 

exhibited two carbonyl absorptions in carbon tetrachloride 

solution (Table), and dilution studies on several of 

these fur,ans indicates that the relative intensities of 

the t:vo clrbonyl absorptions :are concentration dependent. 

Studies in chloroform and carbo:! dini;i.;hide have shoivn 

th.$t the relative intensities of the t.:o car-bony1 

sbsorgtions are L~eo solvent depen,;c:t. The solvent and 

concentration dependence of the c:rbon:,~l absorptions is 

in agreement with the earlier observ.:tions on furfural (2-4). 

Ye suggest our data indicate the ,iresence of 

rotational isomerism in these compounds. Studies are In 

progress to provide further evidence on this point. 
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