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In a recent communication (1) we concluded that reasonable estimates of secondary
deuterium isotope effects caused by nonbonded interactions may be obtained by using
Bartell's procedure (2). Particularly disturbing was the discrepancy between the experi-
mental isotope effect, aAG* = AGy® -aGH = -16.6 + 8.3 cal/mole and ky/kp = 1.029 at 25¢,
obtained in the limiting solvolysis of I, and the calculated AAE of about -100 to -300
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Nonbonded interactions should affect mainly aAH* of the isotope effect. To draw
more reliable conclusions, therefore, on the contribution on nonbonded interactions to
secondary deuterium isotope effects, the calculated effect should be compared to that part
of the experimental effect that is due to enthalpy rather than free energy differences. We
have, therefore, measured the isotope effects of the limiting solvolysis of I and the basic

hydrolysis of Il as a function of temperature and wish to comment on their relevance to the
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In Table I we have summarized the pertinent data of the solvolyses (3) and I ard II.
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The striking difference between the 13-17% isotope effect observed in the solvolysis of I

at low temperatures and the 2.9% cbserved (4) at 25° cogently 1llustrates how the isotope

effect at 25° could have led to the wrong conclusion regarding the cantribution of non-

bonded interactions to secondary isotope effects. The -308 cal/mole value of asH* agrees

with the -200 * 100 cal/mole AAE calculated (1) from nonbonded interactions. Also in

agreement with the AAE value of about +200 to +400 cal/mole caleulated (5) for the basic

hydrolysis of II are the experimentally measured isctope effects (Table 1).

Table 1
b + P uf Bo°
Cpd. Temp. ,°C k x 10 aS k, A A
(+0.005°) sec-l cal/mole e.u. onyens cal/mle  cal/mole
1, -34,003 1.0065¢ 16,955¢  =5.5¢
A 0.0022 89 0.4
I, " 0.8618¢ -5 1.168: Tl -308+
0.0056 0.1 0.009 102
Ia -26.613 2.980¢
0.042
I, " 2.645: 17,262t 1.127¢  -59:8
0.053 13 0.018
I, -20.453 7.21¢
0.17
I, " 6.386¢ 1.130t  -61:11
0.012 0.027
II 4T 61.50.5 0.842 +116216
2" 0.02
IL4IL,  79.5%0.5 0.89¢ +82:15
a 0.02

3Compound I was solvolyzed in 75.23/24.77 (W/W) acetone-water.

The hydrolysis of II was '

E 3
carrled out in IN sodiun hydroxide in ethanol. Paac*= aGy*-sch and sas* = aHy -aHh.

®Calculated from a plot of In(ky/k,) vs. 1/T.
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Concelvably, therefore, some secondary deuterium lsotope effects might be strongly
temperature dependent (6). If so, and regardless of the source of such dependence ,

conclusions drawn from secondary deuterium lsotope effects measured at a single temperature
should be treated with due caution (7).
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