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ABSTRACT. The stereochemical ratio cfs and #ass isomer of the hydration reaction of trans-[Colen)
(tmd)Cl;]* complex ion were studied with varing temperature by the spectrophotometric method. It
was observed that the ratio of cis-isomer was about 30%, and the intermediate was rearranged. And
in order to investigate this mechanism more clearly, stability energy profile, interaction diagram and
orbital correlation diagram were calculated by the EHT method. By the calculation, the mechanism
of cis-isomer was in good agreement with the experimental results, and it was estimated that the hydra-
tion reaction was carried through some distorted square pyramid {sp).
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Fig. 1. Optimized molecular structure of trans-[Co
(en)(tmd)CL,]* complex.
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Table 1. Optimized interatomic distance (&) and bond
angles for frans-[Colen)tmd)CL;]* complex with esti-
mated standard deviations in parentheses

Interatomic distance (A} Bond algle (%)

Co-Cl 2.295(10)  N(en)-Co-N(en) 86.0(2)
Co-N(en) 1.98(5) N(tmd)-Co-N(tmd)  95.4(2)
Co-N@tmd)  2.00(5) Co-N(10)-C(13) 105.0(3)
N(10)-C(13) 14759  [Co-N(11)-C(15)
[NQ)-C(15)] N{10)-C(13)-C(15)  109.0(3)
N@)-C(20) 14609 [N(11)-C(15)-C(13)]
[N(9)-C(16)] Co-N@®)-C(20) 119.1(9)
C(16)-C1D 154 [Co-N(9)-C(16)]
[C(17)-C(20)) N(9)-C(16)-C(17)  114.6(5)
EN@B»-C20-C(17)]
C(16)-C(17)-C(20)  111.3(9)

#H™3}e] dihedral angle2 °F 27.0°0]%ie}.
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Table 2. Rate constants for the aquation of frans-[Co
{enXtmd)Cl]* in H0

[(Complex]X10?mol Temp (¥) 10" ko (sec™)
20 2.398
25 4.795
a5 30 7.195
35 16.78
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Fig. 2. Electronic spectra for the aquation of Co(IIl)
complex in H,OQ at 25%C.

Table 3. Stereochemical data for the aquation of
trans-{Co(en)(tmd)Cl,]* in H,O at 25T

Time (min) 15 30 45 60
Complex
% ftrans-Cl; 795 493 320 990
% $rans-OH.Cl 152 346 386 645
% ¢is-OHCl 64 161 195 265
cis-OH,Cl

301 317 298 290
trans-OH.Cl+ cis-OH.CI
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Fig. 3. The interaction diagrams for the [CoClJ**
and (en) {tmd) conformations in &ans-{ Colen)(tmd)
ClL]" complex.
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Fig. 4. Orbital correlation diagrams for the rearra-
ngement of [Cofen)(tmd)C1]** complex.
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Fig. 5. The energy profile for the square pyramid

(SP) and the trigonal bipyramid (TBP) conformations
of {Colen)tmd)CI]>* as a function of B.
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