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"STERIC" ABSORPTION PEAK IN THE INFRARED SPECTRA OF 2,6-DIISOPROPYLPHENOLS
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Summary: The so far unreported 3641 r:m'1 absorption of 2,6-i.Pr2-phenols is assigned

to a particular conformation of the rotating i.Pr groups.

The absorption of the 0-H fundamental stretching vibration of phenols unsubstituted or

substituted by n.alkyl groups in the ortho position appears in CCla solution at frequencies
lower than 3620 cm_1 in the infrared spectrum1'2. The absorption peak is shifted towards
frequencies highser than 3640 cm_1 for 2,6-t.Bu2-phenols1’3’4f The IR speetrum of 2-t.Bu-
-substituted phenols shows two absorption peaksa. The phenomenon is commonly interprated
by the ressanable assumption that the 0-H group of phenols is coplanar with the aromatic
ring owing to slightly hindered rotation, hence in 2-t.Bu-phenol the 0-H is either cis
or trans to the substituent thus giving rise to two different absorptions at 3647 cm'1 and
3608 cm-1, respectively. The presence of cis and trans isomers could be observed sven
in cases when the 6-position of 2-t.Bu-phenol was substituted by methyl groupa. Cis
absorption has also been observed for other 2-t.alkyl substltutionaa.
The cis absorption cannot be detected for 2-isopropylphenol. Surprisingly, however, tuwo
absorption peaks appear in the spectra of 2,6-i.Pr2-phenols. (Earlier papers reportecd
one absorption around 3620 t.:m-1 in CCl4 solutions’d’s.) We found that both peaks remained
after careful purifications.On addition of slightly polar solvent (vinyl acetate) to
CClA solutions of 2,6-1.Pr2-phanols, the intensity of both absorption peaks decreases
owing to hydrogen bond formation while the ratio of intensities of the two peaks remains
essantially constant (Teble). Consaquently, both peaks indicats free 0-H absorptions.
The origin of the 3641 t:m-1 peak is suggested to be the steric interaction of 0O-H and

i.Pr groups. The strength of this interaction depends strongly on the actual conformation
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Table. Infrared spectral data for 2,6-1-pr2-phanols at 45°C.

y in CCl I I
Compound 0-H 4 3619 in CClA 3619 1in vinyl acetate-
-1
cm 13641 13641 -CCl4 mixtures
2,6-1.Pr2-phanol 3619 3641 7,8 1,0 6,4 + 1,0
2,6,2:6’-1.Pr4-d1an‘ 3619 3641 6,5 1,0 6,8 * 1,0

®diana 4,4’ -isopropylidene-bisphenol

of the i.Pr group. The interaction is strong when the O-H is captured between the two
methyls of the 1.Pr group, and the 3641 t:m'1 peak can be assigned to this particular
conformations. The interaction between i.Pr and 0-H groups resembles in this conformation
to that of t.Bu and 0-H groups. In other possible rotational conformations of the i.Pr
group, howsver, the interaction is weak between 0-H and the ortho substituent which then
resambles to an ethyl group. The two absorptions observed are therefore the consequence
of rotating ortho-i.Pr groups existing iq different conformations.

The term "staric" peak for the 3641 t:m-1 absorption seems reasonabls. This term may also

be extended to "cis" peaks in cases of unsymmetrically substituted ortho-t.alkylphenols.
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