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ABSTRACT. 'H-nmr chemical shifts and lineshapes of amino-protons of acetamide (AA) in -
aleohols were determined. The chemical shifts are discussed by the Reichardt’s solvent polarity parameter,
Ey (30). The following relationship between &y, and E; (30) was obtained.

Fs= 8, +aEr(30) + b[E~(30)]2

where &, is the chemical shift of the solute in gaseous state or at Ey (80)=0, a is a characteristic
constant for the protons of AA in n-aleohol solutions and b is a constant for the solute (AA)-soivent
(n-alcohols) interaction. The barrier of the hindered rotation about the N-C(0) bond in AA was
obtained by analysis of the lineshapes of the amino-protons in AA. The behavior of the internal
rotation as well as chemical shifts of the amino~protons in AA has been found to be closely related
to the Ez (30) of n-alcohols.
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Fig. 1. Typical example of the calculated and experi-
mental 80 MHz 'H-nmr spectra of AA in MeOH at
25°C. tifound}=3.9x 10-3 sec, &,=83 Hz{measured
value from experiment= 83.2 Hz).
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Fig 2. 1H-nmr spectra of 0.2m AA amino protons in
n-aicohol solutions at 298 K.
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Fig. 3. 1H-nmr spectra of 0.2m AA amino protons in

n-HpOH(left) and MeOH(right) with increasing tem-

perature.
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Fig. 4. A plot of chemical shift change as a function of
temperature for AA amino protons in PenOH. (&: trans,
a: iy,
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Fig. 5. Variation of half band width with the tempera-
ture for spectra of AA amino protons in PrOH (@),
n-BuOH(B), n-HeOH(Q}, n-HpOH(4).
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Table 1. Effects of solvent on the chemical shift of cis
and ¢rans amino-protons of AA

Solvent  £,{30)* 8eis roms

MeOH 55.5 6.86 772 0.36
EtOH 51.9 6.72 7.83 1.11

) tnms‘a e

PrOH 50.7 6.67 7.86 1.14

BuOH 50.2 6.60 7.84 1.20

PeOH 49.1 6.54 7.82 1.28

HeOH 48.8 6.54 7.79 1.25

HpOh 485 6.53 7.78 1.25
2 3
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Table 2. Correlations of the constants obtained from the experimental data fitted with 8,55= 8, + 2 E4(30) + { E{30)P

5 Su‘ (l" - b' e

ystem ¢is trans ofs trons cis trans
AA-ROH -2.56 -124 0.308 0.787 2.48x10-3 7.66x10-3
TA-ROH -25.8 -10.3 1.28 0.784 11.7 x103 7.84 x10-3

*ppm, **ppm mole kcal-2 and ***ppm mole? kcal-2.
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‘tuble 3. The free energy change of activation for the
hindered internal rotation about the N-C(O) bond of AA
and TA at 25°C

&*, keal mole-!

Solvent £4{30) AA TA
MeOH 55.5 62.3 -

EtOH 51.9 62.6 66.7
PrOH 50.7 63.5 68.1
BuOH 50.2 63.7 69.4
PeOH 49.1 64.4 71.1
HeOH 488 64.5 734
HpOH 48.5 64.9 73.7
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Fig. 9. A plot of free energy as a function of E+(30).
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