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Research on 2- and 3~ monosubstituted furan derivatives 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
1000-700 cm-I, so that in?erpretation of the IR spectra have to be supplement-
ed by chemnical evidence of the structure of the compounds in question, In an
etfort to find more IR-spectroscopic criteria of the presence of the furan
riny and of its substitution pattern, we investigated the ranges of 1800-
1400 t:m_1 and 1000-700 cm-l in the spectra of several 2- and >-substituted
furyl alkenes and furyl carbinols in the hope of detecting maxima represent-—
ing overtones and combination bands, and establishihg a relation between
their localization and intensity and the structure of the molecule, as has
been done in the case ol benzene ana pyridine

Absence of studies on this subject in the literature relating to
furan is probably due 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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The compounds used in the investigations were: furen (I),
2-1scpropenyl fursn (II), 3-isopropenyl furan (III),
1-(1-butyl)-1~(2-furyl)ethylene (IV), 2-(2-furyl)hexene-2,
[mixture cis:trens 2:3 (V) and 1:5 mixture of the same (VI)),
2-acetylfuren oxime (VII), furfural oxime (VIII), l-cyano-2-
-{2-furyl)~-ethylene (cis:trens 1:1) (IX)}, 2-furylecarbinol
(X{, 3-furylcerbinol (XI), dimethyl-(2-furyl)carhinol (XII),
dimethyl-(3-furyl)cerbinol (XIII), methyl-(1-butyl)-(2-furyl)-
carbinol (XIV), eand 2-methyl-l-butene (XV),

We heve prepered all compounds and their purity (exce-
pting IV, VII, VIII, end XI) was additionelly confirmed by ges
chromatography,

1l 4n the m

Observaetion of the region of 1800-1400 cm~
spectra of the compounds in point with the C=C or C=N group in
the side chain indicates two maxima, within the range of

! and 1698-1670 om™}, which cannot be explained

1738-1705 om~
with the aid of the IR spectroscopic data on furen derivatives
reported in the literature,

Comperison with the spectra of furan (I) esnd 2-methyl-
~l-butens (XV) suggests the maxime as undoubtedly connected
with & faran ring in the molecule, Their presence beside the
visible maxima charecteristic of fursn seems to indicate that
they mey represent overtones of deformation vibrations of the

CH bond in the furen ring, or some combination bands of these

vibvretioas,
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Characteristic bends at 1738-1654 om , 1551-1525 cm

and 1000-700 cm-l of furan ring

componnts| e byt et [ powors |
Nr end 3 CH of the ring
PR N S T R
1 1719 w |1698 w - 974 s [ 854 m | 715 s
[T (1715 w |1672 @ | - | 555.;--555-;——;55-;]
i | 1715w |1672 w | - | 950 m | 858 s | 769 m
B Iv T --;698 w - 947-;—-562 mf757 m
v 175£-w 1674 m - 930 w864 a | 772 ;-
vt Tiros w [1e7e w | 2T o350 w [aed 8 775w
VT 1738 w | 1691 w | - | 938 s |872 s | 806 %
[TvIIT | 1738 w | 1691 w - 951 8 | 869 m | 796 8 |
= 1698 w (1670 w | - | 936 m | 862 w | 789 w |
— 1 I o
x 1718 w (1659 mw (1551 m | 944 m [ OO0 | 788 s
X1 1718 w | 165¢ m | - | 955 m | 850 m | 760 s |
XI1 - 1673 m | 1525 w | 932 m | S0y ¥ (758 m
I RN IS Rilafihu S i
XIII - 1676 m [ 1525 w | 944 w | 55¢ 2 | 750 SJ
xv | 1705 w | 1659 w1528 w | O1E D IBEL W logo
I I B I N LY

Bak, Brodersen, and Hansen’ss) investigations on the IR
spectrs of furen and deuterofuran indicate the presence of two
maxime, at 1700 cm_1 and 1729 cm-l, These suthors suggest that
they represent either the first overtone of the vibration of

the JCH bond in the ring (2 x 874) or a combination bend of the
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deformation vibration of the CH bond in the ring and en
undefined vibration of the ring (720 + 995). The maxime we
are concerned with may be explained similarly it seems,
Eminent eagreement between the actuml position of the maxima
and that calculeted laccording to the suggestion by Bak et 21)
from the wave numbers of vibrations in the region of 1000-700
em™! confirms our surmise,

The: maxima in the frequency ranges of 1675-1654 cm-1 and
1551-1525 cm'1 in the spectra of the furyl cerbinols investi-
gated (excepting XI) may also he regsrded as representing cer-
tain combinatlion bands or overtones, Characteristic is the

intensit

v af tha 4
¥y oL tne ni

which equals that of t'e neigubouring maxima of ¥y vibrations
)

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

of the furen ring (1607-1585 cm

end (III) have respectively week and medium intensities,
conversély to the lower-frequency (1672 cm-l) maxima

For (VI) the intensity of a2ll maxima in the region of
1800-1400 em™ ' is lower them for (V).

The maxims in point, in exactly corresponding positions,
.differ distinctly and significantly in intensity betwsen the
isomers (II) and {III}, 2nd between the mixtures of geometri-
- cal isomers (V) and (VI), which invites search for the same
relationship in other compounds,

The spectre of none of the compounds investigated show
in the region of 1000-700 cm.1 features that might bve regar@ed
ag characteristic of & specified site of sudstitution in the

ring, and the meximum for the 7 CH bond in the furan ring
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‘occurs for isomers (II) and (III) at the same frequency
(858 cn™ ).

The mexima found in the reglon of 1800-1400 cm ® supple-
ment the set of maxima charecteristic of the furen ring.
Further investigations will show whether they are a valuable
criterion for the defining of the structure of some furen

derivatives,
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