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ABSTRACT. Monoxo-bridged binuclear molybdenum(V) complex, (MosO; (bipy)s (NCSJ in
aqueous acetone mixture produces the corresponding dioxo-bridged binuclear molybdenum (V)
complex, [Mo;O;(bipy)s (NCS);). The rate of conversion of [Mo,O3(bipy),(NCS)J to (Mo,Os
{bipy)z{NCS),) has been measured by spectrophotometric methad. The rate of formation of dioxo-
bridged binuclear molybdenum (V) complexes with solvent water follows the rate law, rate=%
[Mo,0; (bipy)2{NCS),) (Hz0). The reaction mechanism for the formation of dioxo-bridged complex
is discussed. The observed negative volume of activation shows that the complex is strongly
attracted to the solvent molecules at transition state.
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25°C 9| ot

), temp. jacket.
M, steel mountaings. Q, o-rings sealing the oil.
OR, o-rings sealing the sample(reference) sol. S,
sapphire windows.

Fig.1. Optical high pressure cell:
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Table 1. Rate constants for the reaction of (Mo;05
(NCS)4(bipy);) with water in aqueous
mixture at 25°C

acetone

[(Mo,O5(NCS)4

(H;0], (HCIOg (NCS) pax
(bipy)2) X102 M M

X105 M X105 M 102 sec™!

6.54 27.1 11. 40 2.014+0.27
6. 54 27.1 10,20 2.20+0.30
6.54 27.1 9.09 2.07+0.10
6. 54 27.1 7.96 2.13+0.13
6.54 27.1 6.82 2.18£0.16
6.54 27.1 5.68 2.04+0.26
6.54 27.1 4.50 1.80+0.17
6. 54 27.1 3.41 2.21+0.19
6.54 27.1 2.27 1.9410.24
6.54 27.1 1.14 1.831+0.17
11.33 11.1 2.33 0.2240.03
5.67 11.1 2.33 0.444+0.06
2.83 11.1 2.33 0.54+0.22
2.7 11.1 2.33 0.25:+0. 10
1.13 11.1 2.33 0.30x0. 16
0. 57 11.1 2,33 0.19:+0. 01
5.26 30.5 4.57 2.50+0.52
5.26 29.4 4. 57 2.28+0.55
5.26 28.3 4.57 2.22+£0.27
5.26 27.2 4.57 1.99+0.43
5.26 26.1 4.57 1.83+0.33
5.26 25.1 4.57 1.84+0.17
5.26 4.0 4.57 1.53+0.29
5.26 22.9 4.57 1.39+40.15
6.30 17.3 2.69 0.59%0.12
6. 30 17.3 2.59 2.19 0.8110.08
6.30 17.3 2.59 4.38 0.81£0.25
6.30 17.3 2.59 6.57 0.67+L(.13
6. 54 27.1 5.68 0.50£0. 20¢
6.54 27.1 5. 68 0. 77+0. 13
6.54 27.1 5.68 1.3240.36°
6.54 27.1 5.68 2.04+0.32¢
6. 54 27.1 5.68 2.76+0. 38°
sbhad and ¢ are 10°C, 15°C, 20°C, 25°C and

30°C, respectively.
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Table 1. Analytical data of the product

Calc’d (found)

Product
C

H N Mo

Mo, 04 (bipy) 2(NCS). 20. 12(19. 95)

1.13(1. 22) 7.82(7.89) 28.04(27. 86)
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Fig. 2. Infrared spectra of {MosOa(bipy)2{NCS)s) (1)
and product, (MoOy(bipy)2(NCS)s) (2) obtained
from the reaction (3).
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Fig.3. Dependence of the observed rate constants
on the concentration of [MozOs(bipy)2(NCS)4) for
the reaction (3) at 25°C. (H*)=2.33%10-3M,
(H01=11. 1M, I=2.33X10"3
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Fig.4. Dependence of the observed rate constants on
the concentration of water for the reaction (3) at
25°C. (Complex) =5. 26X 10~2M, (H*)=4.57x10-3M,
1=4.57X10-3.
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Fig.5. Dependence of the observed rate constants
on the concentration of hydrogen ion for the
reaction (3) at 25°C. [Complex)=46.54X%10"2M,
I=1.02X10-2
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Fig. 6. Plot of the observed rate constants against
[SCN-) for the reaction (3) at 25°C. (Complex)
=6.30X10~2M, (H*)=2.59%x10-3M, (H,0)=17.28
M, I=2.59%108
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Fig.7. Arrhenius plot. - (Complex)=6.54X10-2M,
(H*)=5.68X107°M, (H0)=27.1M, I=5.68X10"%
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Fig. 8. Plot of In{k,/%) as a function of pressure at
10°C. (MozO3(bipy)2(NCS)] =6. 54X102M, (H:0) =
27. 1M, (HCIOg) =5. 68X 10-3M. )
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