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ABSTRACT. The rates of oxygen ring formation of [Moy03(0x),(OxH),(NCS),] have been
investigated spectrophotometric method in binary aqueous mixtures. Temperature was 20°C to
40°C and pressure was varied up to 1500 bar. The observed rate constonts are increased by
hydrogen ion and decreased by thiocyanate. The more increasing of co-solvents dielectric constant,
the more stable intermediate is formed. The observed rate constant is given by, k., 1=271(1+
K-1[H,0]™1) All activation parameters are positive values. The oxygen ring formation of [MoyO;
(0x)2(0xH)2(NCS)2] is believed to be a interchange-dissociative mechanism.
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Fig. 1. Electronic spectra of [MoyQ3(0x)2(0xH),
(NCS);] in water+DMSO mitures at 40°C.,
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Table 1. Elementry analysis data for Mo{V) complexes
“Element
M Mo C N H
calc’d (%) 20,53 48.84 8.9 2.62
Ox)2(0O CS
MoOs(Ox)(OxH)e(NCS)2 o (%) 20.54 48.61 5.00 2.81
cale’d (%) 23,00 51.83 6.72 3.14
Mo,0¢(0x)2(OxH), found (%) 23,04 51.86 6.69 3.30
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Fig.2. Infrared spectra of [Moy03(0x)2(0xH),
(NCS)2](1) and [Moy0,(0Ox}s(OxH),](2) obtained
from the reaction.
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Table 2. Rate constants for the reaction of MoyOy
(Ox)2(OxH)2(NCS); with water in water+DMF
mixture at 25°C. H,0=0.22M

[M0,03(0x)2(OxHa(NCS);] | [lon] Roby X 104
X 10°M. M Sec-L.
1.014 0.464* 5.751
1.014 0.928* 6.312
1.014 1. 856* 7.859
1.014 2.7845 10.08
1.014 3.712¢ 11.36
1.014 4.17¢ 11.59
1.014 4.649 13. 00
1.016 0. 989" 37.27
1.015 1. 366« 31.08
1.015 2. 002° 38.13
1.015 3.01¢¢ 76.87
1.007 1.097" 4.104
1. 607 1.926" 3. 904
1.007 3. 667 3.675
1.007 4. 602~ 3. 490

h,a and n are [H*]X103(mole), [Ag*]X10¢(mole}
and [NCS-]x10®(mole) respectively.
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Fig.3. Plot of the observed rate constants against
H+ and NCS- for the reaction at 25°C. [complex]
= (1. 010+0. 0604) X 10~*M, I=0.5, [H0]=2.22x10"1
M.

Table 3. Rate constants (%4, X10% Sec™l) for the
reaction of Mo03{0x)s(OxH)»(NCS), with water
in water+co-solvent mixture at 25°C. [complex]=
(1. 010+0. 095) X 10~*M

HOX IO co-solvent | 4N | DMF | DMSO
2.22 7.856 | 5.929 | 3.525

3.33 8.272| 6.188 | 3.588

444 8.644 | 6.362 | 3.650

5.56 9.047 | 6.677 | 3.729

6.67 9.479 | 6.889 | 2.821

£ X 10(Sec1) 9.519| 6.848 | 3.786

K 21.06 |28.84 |59.43
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Fig.4. Dependence of #4,, upon the water mole
fraction in various co-solvent at 25°C. [complex}=
(1. 01040, 005) X 10"‘M, [=0.5
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Table 4. Rate constants (k. X108, Sec™1} for the
reaction of Mog03(0x)o(0xH)(NCS), with water in
water+co-solvent mixture at various temperature

[eomlex]=(1. 014 +£0. 0602) X 10~*M, [H;0]=0.22M

co-solvent

Temp AN DMF | DMSC
20°C 3.469 | 2.816 1.775
25°C 7.906 | 5.949 3.534
30°C 17.44 12.28 6.919
40°C 67.48 44, 84 24.12
AH*(Keal mole™1} 28.02 | 25.53 23.55
48*( eu ) 21.35 | 12.34 4.640
AG* (Keal mole™1} 21.69 21.84 22.16
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Fig.5. Eyring plot of In(&u/T)-In(K/k) versus
T-1, [Hy0]=0.22M, I=0.5 [complex]={(1.014%0.
002) X 10~*M.
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Table 5. Rate constants (fa,X10% Sec™?) for the
reaction of Mo;03(0x)2(0xH)2(NCS), with water in
water+DMF mixture at various tempetature and
pressure [complex]={(1.014:£0. 302) X 10~4M, [H,O]
=0.22M

M 25°C | 30°C| 35°C | 40°C
1 6.086 |12. 55| 24.18 | 48. 54

500 5.619 10.30 18.18| 24. 22

1000 5.485|9.623| 16. 40| 16.21

1500 5.376|9.422|15.49|14. 42

4V*{mi mole™1)
48* X 10*(m! bar-lmole~!)

4.527|11.91|16.91139.93
3.576 (9.962)13.37|28.18
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