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ISOTOPIC EXCHANGE REACTIONS OF DIFLUORAMINE WITH
DEUTERIUM OXIDE AND TRIFLUOROACETIC ACID

Viarren L. Becker and Fred J, Impastato
Ethyl Corporation, Baton Rouge, La.

The 1sotopic exchange of hydrogen between HNFz and
D20 was followed by NMR using deuterated tetrahydrofuran-d8
as solvent., The growth of the Hz20 peak was followed by NMR -
and the fraction of exchange F at time t was calculated by
cdivicing the area of the Hz0 peak at time t by the area at
time ¢ oa. The half-life df exchange t¥ waé obtained from
the plot of log (1-F) vs. t which, of course, 1s linear. The
rate of exchange R was then calculated from the equation

R = 2[D-0][HNF2] . 0.6 (1)
2][D20] + |[HNFz] th '

The exchange of hydrogen between HNFz and D20 1s

. first order with respect to HNFz and zero order with respebt

o water as shown in Table I. A reasonable mechanism 1s

HNFz = HT + NF2~ Slow
HT + D20 = DT + Hz0 Fast
pt + NF2~ = DNF: Fast

where the rate-determining step is the ionization of HNF-:.
' - The exchaﬁge was followed at several temperatures
by using a temperatﬁre-controlled'probe which.regulated the
temperature to =+ 1°C.. The activation energy of 4.5 kcal/mole
was calculated from the Arrhenius equation. The plot of log K
vs. 1/T is shown in Figure 1.

The fact .that the exchange is acid catalyzed induced

us to investigate the exchange of hydrogen between HNFz and
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Figure 1. Tempnerature Dependence of Rate Constants
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The mechanism foﬁnd for the exchange of hydrogen
Setween ENFz and D20 (bhe ionization of HNFz2) will also lead
to exchange of nhydrogen between HNFz and CF3CO00D. Therefore, we
ST subtract the contribution of this first order mechanism
from the total rate of exchange. The rate of exchange R, then,
is the sum of &two rates.

R.. K1 [HNF2] + K2 [HNF2][CFsCOOD]

total ~
it -€0° only the first order path is observed and the first
order rate constant falls on the same line in the. Arrhenius
plot as the points obtained for the HNFz2-D20 exchange. This
is shown in Figure 1.

At -51° bvoth paths proceed at about the same rate
wnile at higher temperatures the second order path proceeds
faster. The activation energy for the second order path is

28,0 kcal/mole. The Arrhenius plot for this path is shown in

ure 1 which also shows that the plots for the two paths
intercept at about -50°C.

There are two possible mechanisms for the second
créer vath as shown below. The first 1s the protonation of
INFe
ENF2 + CFsCOCD = HDNFz  + CFaC00~  Slow ‘
HDNFo' = DNFe + HT " Fast

4T + CFsC00” = CFsCOOH Fast
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= CFaCOOH + DNFaz
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these mechanisms will be discussed.
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