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tion, both crystallized and uncrystallized samples of tetra-p-tolylsilane showed an
unassigned singlet at 442 cps. (6% of total aromatic hydrogens).
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Dicyclopentadienyltitanium(IV) halide species in acetone solutions

In a paper on the kinetics of dicyclopentadienyltitanium(IV) complexes
Langford and Aplington® elude a proposal by Jensen®? that such compounds are
dimerized in acetone solution. Also, objections have been raised to the introduction
of more intermediates despite the local inconsistencies in the parameters from different
experiments*. Multicomponent mixtures are liable to great freedom in interpretation®,
and a global approach® in handling the experimental data is needed in order to bring

such freedom under reasonable control. ; ,
This note is an attempt to mediate between the crowded model of Jensen

and the simplified reaction scheme of Langford and Aplington!, in which—after
deduction of the influence of the water content—a single parameter should charac-
terize the exchange of one ligand for another. We have used JYensen’s data for the
LiSCN/LICl1 system, see Table 1, because for these ligands we may ne‘,lect the aqua-
tion effects, which seem to be competitive in case of LiBr.’ .
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TABLE 1
THE RANGE OF THE EXPERIMENTAL DATA AT 25.0°

[M] JLiSCN] [LiCI} time Number of  Number of
wavelengths  observations

0.000247 0.001341

Equilibrium 0.00005 6-8 hours 23 355
0.001347  0.00001175

MCIL,—M(SCN), 0.000025 0.005 (0.00005) 606900 sec 8 136

M({SCN),—MCl, 0.0001 (0.0002) 0.05 60-1320 sec 7 119

Assuming the monomeric structure, MX,, where M stands for the dicyclo-
pentadienyltitanium (IV) ion, the following equations correspond to plausible thermo-
dynamic conceptions,

[M(SCN),]
[M(SCN)CI]} =
[MC1,]

_4a
dtl

k,,[LiCl] —k,, [LiISCN] 0 [M(SCN),]

— kl 2[LiC1]  k,, [LiSCN] + k5 [LiCl] — k3, [LiSCN] [ M(SCN)CI]
—k,3 [LiCI] ks, [LiSCN1| [[MCL,1
which at equilibnum give:

[M(SCN)CI][LiSCN]

[M(SCN),][LiCI]

[MCL,][LiSCN]
[M(SCN)CI][LiCl]

=Kqya2/kay = K,

= k23/k3z =K,

For each wavelength we had three molar extinction coefficients, which, including
four rate constants, gave 73 parameters to refiect the 610 observations.
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_ Fig. 1. Spectra of dicyclopentadienyltitanium (IV) halides.
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Such simultaneous comparison of several experiments with models that are
tied together by joint parameters was made possible by a framework program for
the computer, GIER. The following is a report of the observations made with all
data present.

First of all, the spectrum of the intermediate complex stood out very distinctly
(sce Fig. 1), intermediate in density as well as in wavelength.

Whereas k;, and k,; were so large that only their ratio could be estimated
with anv degree of certainty, k,; and k;, appeared to be the rate-determining param-
eters. '

We found a rather anomalous ratio between the two equilibrinum constants,
obviously the reason for the failure of the previously used graphical method’.

The noise level (~0.5% of maximal absorbancy) was nearly doubled when
the kinetic experiments were added to the equilibrium experiments. On closer exami-
nation this strain, which we do not consider serious for the conclusion, is likely to
reflect the fact, that 6-8 hours were insufficient for complete equilibration. Table 2
contains the information conditioned on the proposed model, which seems equally
well adapted to the data and to basic ideas within spectroscopy and thermodynamics.
However, we have only taken the given data into consideration, and the needs of a
specific situation may call for a revision and for new directed experiments.

TABLE 2
PARAMETERS OF THE PROPOSED MODEL AT 25.0°
Estimate Noise level
k2 (430) M~ sec™!? 3000
kj,s 48y M~ sect 400
kss 0.0419 M~ sec™! 0.0008
k32 0.0630 M~ sec™! 0.0007
K, 9.1 0.5
K, 0.66 0.02
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