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ABSTRACT. The 'H-NMR spectra of the NH-group were obtained for N-ethylacetamide (NEAA)
in the series of n-alcohols over a temperature range of 310~350 K by using NMR spectroscopy. The
'H-NMR lineshape coupled to “N nucleus were analyzed to obtain the reorientational correlation times
t. of NEAA. The data indicate that the coupling of solute and solvent decreases as the chain length
of n-alcohols increases. But in the #n-alcohols the reorientational motion depends almost linearly on
N/T of solvents over our temperature range. The results are discussed in the context of the subslip
phenomenon.
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Fig. 1. "H-NMR spectra of 0.5 m NEAA amide proton
in n-alcohol solvents at 313 K.
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Fig. 2. 'H-NMR spectra of 0.5 m NEAA amide proton
in n-pentanol solvent at various temperature.
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Fig. 3. Dependence of the reorientational correlation
time t. of NEAA on viscosity n(cP) divided by abso-
lute temperature T(K) in #-alcohol solvents. The solid
line represesnts the linear best fit up to the #-PeOH
data. The stick and slip predictions are shown by
dashed lines.
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Fig. 4. Molecular structure of N-ethylacetamide. The
solid ellipse represents outlines of the prolate ellip-
soid used to model the solute shape.

Table 1. Comaparison of experimental and theoretical
parameters

Parameters Solute (NEAA)
Axial ratio® 049
Volume, [A%] 115
The ratio (slip/stick) of
the friction coeffient for 0.24
pro-late ellipsoid

stick slop, [ns-K/cP] 139
Theory

slip slop, [ns-K/cP] 33
Expl. in #»-ROH

slop, [ns-K/cP] 1.9

*The ratio of the monor and major semiaxies, *Vo-
lume was calculated using van der Waals increments
from Ref. 30.
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Table 2. The moment of inertia and the free rotation
times with the principal axes of NEAA

Axes Moment of Free Rotation  Expl
Inertia* Time T, [ps)
I, [g-cm?] T, [ps]
x 11.02x10°* 0.36
y 4303X10" % 0.71 24
F4 51.81X10"% 0.78

?Calculated with the MMPMI (QCPE 395+ 318).
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