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Summary. The IR spectra of some secondary and tertiary aliphatic p-nitroalcohols have been
studied both in the fundamental and the first overtone regions. The new bands at ca. 3575 cm™*!
have been observed which have been assigned to the stretching vibrations of the hydroxyl groups
bonded to the NO, groups with an intramolecular hydrogen bond.

In continuation of studies on hydrogen bonds between tertiary nitro and primary
alcoholic groups of p-nitroalcohols [1-19] we extended our experiments on the
secondary and tertiary aliphatic f-nitroalcohols including also primary and secondary
nitro groups. So far the hydrogen bond in these compounds has not been investigated.

Spectroscopic analysis will now be reported in the fundamental region and the
first overtones of stretching vibrations of the hydroxylic group.

The nitroalcohols now examined are I-X:
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*) Part CXXI in the series: Chemistry of Nitroparaffins.
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Experimental

Nitroalcohols I-X were obtained by the known methods [20-22] by the condensation of
corresponding nitroalkanes with suitable aldehydes and ketones in the presence of the catalytic
amount of 10 N sodium hydroxide solutions.

Carbon tetrachloride for spectroscopy made by Chemapol (Prague, Czechoslovakia) was dried
over P,0Os and decanted immediately before use.

The IR spectra in the fundamental region were taken with a Perkin-Elmer PE-577 spectrometer
in NaCl cells.

Carbon tetrachloride solutions were made to the concentration of about 0.005 m/l. Sharp
peaks, broader peaks and shoulders could be determined to the accuracy of 41 cm~™', -2 cm™!,
and +4 cm™', respectively.

The spectra of the compounds in the same solutions in the first overtone region of Vs(on) were
taken with a Cary 17 spectrometer.

The 5 cm quartz cells were used for the measurements.

The data are collected in the Table and typical shapes of the absorption curves of seme com-
pounds are given in Figs. 1-4.

An empirical relation between the overtone and the r'undamental hydroxyl group frequencies
in the Table is:

overtone frequency=2x (fundamental frequency)—184 ¢m !
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Discussion

Secondary alcohols. All the examined secondary nitroalcohols in solution show
two bands (or shoulders) at ca. 3630 cm~"' and 361071,

This is in agreement with the fact recorded in the literature for all secondary
alcohols and assigned to the existence of two conformers with the “free” OH groups
[23].

These spectra of nitroalcohols I and II show the maxima at 3603 cm~! and
3630 cm~! and the shoulders at 3623 cm~! and 3610 cm~!, respectively. They are
probably produced by unbonded OH groups. Shoulders at v=3585 cm~"' are also
present. They should be assigned to the conformers with an intramolecular hydrogen
bond between the —OH and —NO, groups. The shoulder is more prominent in
the spectrum of I as compared with that of II. This is probably due to the presence
of a bulky substituent at the same carbon atom as the hydroxyl group in II.

As can be seen from Fig. 1, the spectra of the fundamental and first overtone
region are very similar.

a) b)
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Fig. 1. The IR spectra of compound I

a) in the fundamental region of »s(on)
b) in the first overtone region of rg(on)

The spectra of nitroalcohols III-VIII show the maximum at ca. 3625 cm™%,
the shoulder at ca. 3600 cm~! and a visible maximum at 3575 cm~!. All of them
can be explained in the same way as for the spectra of compounds I and IL

In the spectra of compounds III-VIII the band (not a shoulder) is present at
Ca. 3575 cm~!. It seems reasonable to conclude that the presence of one or two
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alkyl substituents at the carbon atom bonded with the nitro group favours the
conformers with an intramolecular hydrogen bond between the —OH and —NO,

groups.
This can also be observed in the spectra of the first overtone region of vyou

(Figs. 2b, 3b).
a) b)

i =]
lem™ 0 3600 3500 [em™] g 090 6990 6890

| i
‘(C/—/j)zcﬁ-cl -C-NG,
OH CH,

Fig. 2. The IR spectra of compound V

a,b—as in Fig. 1

Tertiary alcohols. The spectra of tertiary alcohols show weak bands at
3615 cm~! and 3620 cm™!, respectively, and a strong band at 3576 cm~1'.

It is known [23] that in the spectra of tertiary aliphatic alcohols the band is
present corresponding to the stretching vibrations of the hydroxyl group of monomer.
That is why the bands at ca. 3615 cm~" in the spectra of IX and X should be assigned
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Fig. 3. The IR spectra of compound VIII

a,b—as in Fig. 1
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to the unbonded hydroxylic groups. The strong bands at ca. 3576 cm™* are probably
produced by the hydroxyl group bonded with the NO, group.
The spectra in the fundamental and first overtone region were identical (Fig. 4).
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Fig. 4. The IR spectra of compound IX

a,b—as in Fig. 1

Conclusions

Every spectrum of the investigated compounds is very similar to the respective
spectrum in the first overtone region. The new bands observed at ca. 3575 cm™*
probably are not the result of Fermi resonance between the hydroxyl fundamental
and contribution bands arising from lower frequency vibrations.

They should be assigned to the stretching vibrations of the hydroxyl groups
bonded to the NO, groups with an intramolecular hydrogen bond.

The authors are much indebted to Dr. J. Langer (Institute of Physics, University
of Warsaw) for taking IR spectra in the first overtone region.
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E. Jlunuunbcka-Koxaubl, 5. Koxaubl, T. Ypbaubcku, BuHyTpHMoOJIeKyJsIpHASE BONOPOAHASI CBSA3b
HEKOTOPBIX BTOPHYHBIX H TPETHYHBIX AJU(PATHYECKHX [-HUTPOCHHPTAX

Copnepxanne. Vccnenosaibl MK CrekTpbl HEKOTOPLIX BTOPHYHBIX M TPETHYHBIX aJIMpaTHUYECKHX
p-autpocnupros. IlojlydyeHHbIE pPe3yJIbTATbI JIOKa3bIBAIOT IPUCYTCTBHE KOHPOPMEPOB ITHX
COCIMHEHUH, B KOTOPBIX CyLIECTBYET BHYTPHMOJIEKYJISipHAsi BOHOPOAHAS CBSI3b MEXIy HHTPO-
M THAPOKCHJILHOW I'pYyIMIaMH.
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