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ABSTRACT. Mono-oxo-bridged binuclear molybdenum(V) complex, [Mo,Os(phen),(NCS),]
produces di-oxo-bridged binuclear molybdenum(V) complex, [Mo,0,(Phen),(NCS),] in water+co—
solvent, where the co-solvent are acetone, acetonitrile and N.N-dimethylformamide. The rate of
conversion of [MosO3(Phen),(NCS),] into [MoyOs(Phen};(NCS),] has been measured by spectro-
photometric method. Temperature was 10°C to 40°C and pressure was varied up to 1500bar. The

rate constants are increased with increasing water mole fraction and decreased with increasing con-
centration of hydrogenion. The order of oxygen ring formation reaction rate in various cosolvent
is as follows, ACT >AN>DMF which is agreed with solvent dielectric constants. The observed
negative activation entropy (45%), activation volume(dV™*) and activation compressibility coefh-
cient(45%) values show that the solvent water molecule is strongly attracted to the complex at
transition state. From these results, the oxygen ring formation reaction of [Mo,03(Phen),(NCS),]
is believed association mechanism.
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Fig.1. Infrared spectra of [MoyO3(Phen)z(NCS),]
(1) and {MoyO3(Phen);(NC8)(1(1).

Table 1. Elementry analysis data for Mo(V) complexes

Element
Co nd
pou Mo C N H
Cale’d (%) 23. 45 38.98 13.63 1.84
MogOs(Phen)3(NCS)4 Found (%) 23.74 48.60 13.86 2.00
Calcd (%) 26. 20 42.64 11.47 2.08
MozO4(Phen)s(NCS), Found(%) 26.36 42.65 11.26 2.31
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Fig.2. Dependence of the observed rate constants on
the concentration of hydrogen ion at 25°C. [complex]
=1.39X10"*M, [H0)=4.44M, 1=0.48.

Table 2. Rate constants for the reaction of [MogOs
(Phen)a(NCS)] with water in aqueous acetone
mixture at 25°C

NG00 w | [HEOL M| Clon], M | il
1.39 4.44 3.9¢% 9.82
1. 39 4.44 1.86h 9.52
1.39 4.4 2. 78k 9.19
1.39 4.4 3.71h 8.92
1.39 4.4 4.64h 8.60
1.39 4.4 5.57h 8.08
1.39 4.4 6. 50t 7.98
1.39 4.4 7.42h 7.70
1.4 1.33 0.83f 7.7
1. 44 1.33 1. 76! 6.53
1.4 1.33 2.37¢ 7.01
1.44 1.33 3,57 6.73
1.44 1.33 5. 85¢ 6.92
1.4 1.33 7.93! 6.99
1.44 1.33 2. 96" 6.94
1. 44 1.33 3. 200 6. 90
1.44 1.33 3. 460 6. 86
1.4 1.33 3.70" 6.93
1.94 1.33 4.54° 6.97

h,f and n are [H*]X10%(mole), [Fe**]x10' {(mole}
and [NCS-]x10* (mole} respectively.
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Fig.3. Plot of the observed rate constants against
[Fe**] and [NCS-] for the reaction at 25°C. [com-
plex]=1.44x10™M, [H;0)=1.33M, I1=0.48.
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Table. 3. Rate constants (kX104 sec™1) for the reaction
of [MoyO3(Phen);(NCS),] with water in water+-co-
solvent mixtures at 25°C. [complex]= (1.40+0.015)
x107M

co-solvent
H,0, [M]

ACT AN DMF
0.88 3.604 4.439 4.972
1.77 10.35 15.53 17. 32
2.66 18.46 23.55 28. 60
3.55 27.39 35.05 41.07
4.44 37.04 47.86 56. 40

Table 4. Rate constants (kX104 sec™!) for the reac-
tionof MogOy(Phen),(NCS)¢ with water in water+co-
solvent mixtures at various temperature., [complex]
= (L 40+0. 015) X 104M, [H,0]=0. 88M

co-solvent
Temp,
ACT AN DMF
10°C 1.091 1.381 1. 501
20°C 2.352 3.198 3.654
25°C 3. 604 4. 453 4. 969
30°C 4. 208 5. 452 5.842
40°C 6. 014 7.245 7.984

Table 5. Activation parameters for the reaction of
{Mo0,05{Phen),(NCS);] with waetr in water+co-

solvent mixtures at various temperature

a-solvent
AP,
ACT AN DMF
AH*(Kecal-mole™t) 11.47 11. 48 11.43
45%( e - u) —36.03] —35.48] —35.46
4G* (Keal-mole™1) 22.21 22. 06] 22. 00

A.P*: Activation Parameter.
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Table6. Rate constants (&% 10% sec™!) for the reac-
tion of [MoyO3(Phen)2(NCS),] with water in aqueous

acetone mixture at various temperature and pressure.

38 | 1 Il

3.2 3.3 3.4
1y 103
Fig.5. Eyring plot of [la{ka,/T)—In(¥ /h)] versus

(T-Y). [complex]=(1.40x0.015) X10™M, [HOl=
0.88M, I=0.48.

[complex]= (1. 4040. 015) X10"*M, [H0]=0.88M,
1=0.48
Pressuee(bar)
Temp.
1 500 1000 | 1500
10°C 1069 1304 rsid 1681
20°C 2. 375 2. 681 2. 898 3. 060
30°C 3.948 4.253 4.471 4.631
40°C 5.927 6. 234 6. 450 6. 612
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Table 7. Activation volume parameters for the reac-
tion of [Mo,O3(Phen)2(NCS),] with water in acqueous
acetone mixture at various temperature and pressure

Activation Parameter
Temp. .
Ve(mi-mole) | g 0000
10°C —10.36 —4. 442
20°C —6. 662 —3.536
30°C —4.202 —-2.109
40°C —2.936 —1.444
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(bar) at various temperature. [complex}=(1.40+
0.015) X10™*M, [H,0]=0.88M, 1=0.48.
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