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Research on 2- and 3- monosubstituted furan derivative8 has not been 

able to establish accurately the site of substitution in the furan ring on 

the sole evidence of ring deformation vibrations maxima in the region of 

-1 
1000-700 cm ( so that interpretation of the IR spectra haVe to be supplement- 

ed by chemical evidence of the structure of the compounds in question. In an 

eifort to find more IF&spectroscopic criteria of the presence of the furan 

rin: and of its substitution pattern, we investigated the ranges of 1800- 

-1 
1400 cm and lOOO-7Dll cd' in the spectra of several ?- and j-substituted 

fury1 alkenes and fury1 carbinols in the hope of detecting maxima represent- 

ing overtone8 and combination bands, and establishihg a relation between 

their localization and intensity and the structure of the molecule, as has 

been done in the ca8e 01' benzene ano pyridine 

Absence of etudies on this subject in the literature relating to 

luran is probably oue to particular'interest in furan derivatives 

incorporating the carbonyl and the nitro groups, which ninder observation 

of the maxima referred to. 
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4382 No.49 

The compounds used In the investigations were: furan (I), 

2-iscpropenyl furan (II), 3-lsopropenyl furan (III), 

1-(1-butyl)-1-(2-fnryl)ethylene (IV), 2-(2-furyl)hexene-2, 

[mixture cls:trans 2:3 (V) and 1:5 mixture of the same (VI)], 

2-acetylfursn oxlme (VII), furfural oxime (VIII), 1-cyano-2- 

-(2-furyl)-ethylene (cis:trans 1:l) (IX), 2-furylcsrblnol 

(X), 3-furylcarbinol (XI), dimethyl-(2-furyl)carhinol (XII), 

dimethyl-(3-furyl)oarbinol (XIII), methyl-(1-butyl)-(2-fnryl)- 

carbinol (XIV), and 2-methyl-1-butene (XV). 

We have prepared all compounds and their purity (exce- 

pting IV, VII, VIII, and XI) was additionally confirmed by gas 

chromatography. 

Observation of the region of 1800-1400 cm" in the IR 

spectra of the compounds In point with the C=C or C=H group In 

the side chain indicates two maxima, within the range of 

1738-1705 cm-1 
-1 

and 1698-1670 cm , which cannot be explained 

with the aid of the IR spectroscopic data on furan derivatives 

reported in the literature. 

Comoarlson with the spectra.of furan (I) and 2-methyl- 

-1-butens (XV) suggests the maxima as undoubtedly connected 

with 8 f.aran ring in the molecule, Their presence beside the 

visible maxima characteristic of furan seems to indicate that 

they may represent overtones of deformation vibrstions of the 

CR bond in the furan ring, o r some combination bands of these 

vlbretlo?s. 
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-1 
Characteristic bands at 1738-1654 cm , 1551-1525 cm 

-1 

and 1000-700 cm 
-1 

of fnran ring 

._________ _~~~~~~~~~~~~~~~~~_~~~^-r-~~~~~~~~~~~-~-~~~~~~~~~ 
Overtoneafl of the ring 

Componnds or combination bands/3 
TCH or@ 

of the ring 

Br ___"ld_?Y_:= Of "g ring _______ ________ ___'___T_____l___"' 
a b C d e f 

._________________..______________________^_______^_______ 

I 1719 w 1698 w - 974 3 054 m 715 3 
._________~_______1.~~~~~~~~~~~~~~~~_~~________~~___~__~~~ 

II 1715 w 1672 m - 923 m 858 s 783 m 
._________________,.______________^_______________________ 

111 1715 m 1672 w - 950 m 858 3 769 m 
__________________~_~~~~~~~~~~~~~~~~~~~~~~____~~_~~~~~~~~ 

IQ 1698 w - 947 w 062 m 757 m 
._________________r_~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Q 1706 w 1674 m - 930 w 864 3 772 m 
____________________~~~~~~~~~~~~~~~~~~~~~~~___~~_~~~~~~~~ 

VI 1705 w 1676 w - 930~ 864s 772m 
.___________________~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

VII 1738 w 1691 w - 938 3 872 3 006 w 
._________~___^_____~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

VIII 1738 w 1691 w - 951 a 869 m 796 8 
.___________________~~~~~~~~~~~~~~~~~~~~~~~~~~_~_~~~~~~~~ 

IX .1698 w 1670 w - 936 m 862 w 789 w 
____________________~~~~~~~~~~~~~~~~~~~_~~~_~~~~~~~~~~~~~ 

X 1718 w 1659 m 1551 m 944 m 88:: g 788 s 
.___________________~~~~~~~~~~~~~~~~~~~~~~~~~~~~_~~~~~~~~ 

XI 1718 w 1654 m - 955 m 850 m 760 3 
.________________________________^____________________~_~ 

XII 1673 m 1525 w 9b2 m iii z 758 m 
.___________________~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

XIII - 1676 m 1525 w 944 w ii"5 ; 750 s 
.___________________~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

XIV 1705 w 1659 w 1528 w 
914 m 864 w 

dnblet 837 w 780 m 

Bak, Brodersen, and Hansen's 5) investigations on the IR 

spectra of fnran and deuterofuran indicate the presence of two 

maxima, at 1700 cm 
-1 -1 

and 1729 cm . These authors suggest that 

they represent either the first overtone of the vibration of 

the$CB bond in the ring (2 x 874) or a combination bend of the 
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deformation vibration of the CA bond in the ring and an 

undefined vibration of the ring (720 + 995). The maxims we 

are concerned with may be explained similarly it seems. 

Eminent agreement between the actual position of the maxima 

and that calculated !according to the suggestion by Bak et al) 

from the wave numbers OP vibrations in the region of 1000-700 

cm-1 confirms our surmise. 

Theamaxima in the frequency ranges of 1675-1654 cm 
-1 

and 

1551-1525 cm 
-1 

in the spectra of the fury1 carblnols investi- 

gated (excepting XI) may also be regarded as representing cer- 

tain combination bands or overtones_ Characteristic is the 

intensity of the higher frequency (1675-1654 cm-l) maxima, 

which equals that of t'e nelgibourlng maxima of 3 vibrations 

of the furan ring (1607-1585 cm-l). 

The higher-frequency (1715 cm-') maxima for isomers (II) 

and (III) have respectlvelg weak and medium intensities, 

conversely to the lower-frequency (1672 cm-l) maxima. 

For (VI) the intensity of all maxima in the region of 

1200-1400 cm'1 is lower than for (V). 

The maxima In point, in exactly corresponding positions, 

differ distinctly and significantly in intensity between the 

isomers (II) and (III), and between the mixtures of geometri- 

cal Isomers (V) and (VI), which invites search for the same 

relationship in other compounds. 

The spectra of none of the compounds investigated show 

in the region of 1000-700 cm 
-1 

features that mfght be regarded 

as characteristic of a specified site of substitution in the 

ring, and the maxlmum for the TCH bond In the furan ring 
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'occurs for isomers (II) and (III) at the same frequency 

(858 cm-'). 

!The maxima found in the region of 1800-1400 cm 
-1 

supple- 

ment the set of maxima characteristic of the furan ring. 

Further investlgetlons will show whether they are e valuable 

criterion for the defining of the structure of some furan 

derivatives. 
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