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Abstract

In aqueous acid solution [Cr(CN)I* aquates via a series of stepwise stereospecific
reactions to give [Cr(H:0%)* as the final product.Some of the intermediate cyanoaquo
complexes in the sequence have been isolated. These complexes aquate by both acid
independent and acid denpendent pathways,the latter involving protonation of the cyano
ligands followed by aquation of the singly protonated species. The Kkinetic data for the
aquation of [CrCN(H,O)s]° are consistent with the transition state structure,
[(H30)4Cr{CN)-OH-Cr(H,0)s*" Addition of Cr* to solutions of cyanocobalt(Ill) complexes
produces the metastable intermediatelCrNC(Hz0)sJ". This isomerizes to in a Cr* -catalyzed
reaction which occurs by a ligand-bridged electron-change mechnism. From acid catalysis
on these aquation reactions, it product HCN. Especially, HSO;3 ions do the role of catalyst
in the formation of HCN from CrCN>".
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Table 1. Rate data for the sulfur(IV) catalyzed formation of HCN at 25° and ionic strength 1.00M

(CrCN Y 2| (50, (HSO3 ] (H') : S f
10 ' 2) aq 3 k obsdkx104 kcorr-sec ! k caled 2 ource o
M M M M Sulfur(IV )y
1.08 0.021 0.004 0.150 277 2.14 1.64 A
1.22 0.014 0.014 0.410 525 381 4.20 B
1.08 0.230 0.117 0.020 4.30 410 4.80 B
1.08 0.074 0.026 0.100 6.93 6.46 6.23 A
1.22 0.270 0.027 0.430 9.12 7.63 6.42 B
1.08 0.047 0.044 0.044 753 7.23 822 B
1.08 0.250 0.045 0.250 8.35 743 830 B
1.08 0.140 0.060 0.100 11.30 10.80 9.33 A
1.22 0.088 0.062 0.062 11.50 11.30 9.45 B
0,.18 0.130 0.073 0.072 9.50 9.10 10.00 B
1.08 0.170 0.084 0.084 10.70 10.30 10.60 A
1.08 0.210 0.090 0.100 12.30 11.80 10.80 A
1.22 0.210 0.094 0.094 13.90 13.40 10.80 B
1.08 0.140 0.120 0.500 10.30 9.98 1150 A
1.08 0.160 0.140 0.049 12.90 12.60 11.90 A

a. The concentration shown here is actually the total chromium(Ill) concentration. The true CrCN* concentration
may be smaller than these values if aquation of CrCN* concentration may be smaller than these values
if aquation of CrCN? happened during and after the preparatin and before the kinetic runs.

b. A=Na,S0s;, B=aqueous SO:
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Fig. 1. A plot of keor VS. [HSOs] for reaction 26
using data presented in Table 1.
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Fig. 2. A plot of /kenr VS. [HSO3'] for reaction 26
using data presented in Table 1.
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