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The entropies of activation obtained.from the complete line shape analysis
(CLSA) of NMR spectra of thermally induced rotational processes are usually negli-
gible!™4
reported it is likely that experimental errors are involved.

and in the few cases in which large positive or negative values have been
4-6

Owing to our interest in the rotational barriers around the C-N bond,7 there
came to our attention a study8 on N,N-dimethylbenzamidine, C6H50(=NH)-NMe2, in CDCl3
as a solvent, where apparently there is a large AS# value. This becomes evident when

the reported8 E, value (18.2 kcal mol™ ) is compared with Ac® (1.3 kcal mo1™ )2 ob-

tained by approximate equations.10

This energy barrier Ea has been accepted and even
11

quoted as AG# elsewhere.
We have repeated the rate-temperature study on the title com.pound12 in the same
'3 The E, value (14.3%.3 kcal
mol_1) calculated therefrom, although smaller than reported,8 still shows a consi-
derable difference fromnAG# (11.4+.1 kcal mol_1) owing to a substantial positive‘AS#
value (11.0+1 cal mol™? deg'1). The identical values of AG” obtained from CLSA and

the Gutowsky-Holm equation10 prove that the approximation of measuring‘AG# at the

solvent (CDC13) and the spectra were analysed by CLSA.

coalescence temperature is correct in this case. Since temperature measurements ha-

ve been made with a good degree of accuracy,14

the most likely source of error for
the 'anomalous' AS# is the determination of the linewidth (and consequently of T,)
in the absence of exchange. This occurs expecially when measurements are made over
a range of temperature close to the freezing point of the solvent5 where the line-
width is strongly viscosity dependent, thus preventing its use as a measure of T2
at higher temperatures.

In order to show that this fact is responsible for the high Ea value reported in
ref. 8, which we attributed to an incorrect determination of AS#, we have repeated
the rate-temperature study in CHF2C1 since this solvent has a lower freezing point

(=150°C) than CDCl3. In this case the linewidth is not appreciably affected by chan-
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ges of viscosity of the solvent in the range of temperature over which the rotatio-
nal process has been observed (-48°~ -67°C). As expected, As” was found to be negli-
gible and E almost identical with.AG# (Table). The slight decrease of AG¢ in CHF2C1,
which becomes more significant in (CD3)2CO, with respect to CDC13, indicates the ex-
istence of a solvent effect on the rotational process.

TABLE : Methyl Chemical Shift Differences (at 60 MHz), Coalescence Temperatures,
and Activation Parameters for the C-N Rotation in CGHSC(=NH)-NMe

2
Solvent Av (in Hz) T (°C) Ac*2 Av72 As™2 EaE log A
CHF ,C1 14.8(-88°C) -59 11.0+.05 11.4+.4 2.1+1  11.9+.4  13.6+.4
cnc132 17.8 (=71°C) -49 1.4
(CD3)2C0 15.0(~-93°C) -78 9.9

-1 -1

2 kcal mol™'; b cal mv:)l-1 deg ; [~ plus 10% n-pentane to decrease the freezing point.

The present work underlines the importance of a proper choice of the solvent and
of CLSA for a correct determination of E and.AS# from DNMR studies and emphasizes
that AG# is a more reliable parameter than E or AH# since its evaluation is not af-
fected by experimental errors due to some physical properties of the solvent.
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