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ABSTRACT. A series of oxo-and sulfido-bridged molybdenum (V) complexes, Mo,0,L,, Mo,0;L,,
Mo,0,8,L,, and Mo,083Ls, [L.=bis (hydroxyethyl) dithiocarbamate) have been prepared. The complexes
with bridging and terminal oxo groups have been synthesized by the reactions of (PyH), MoOCl; or MoCly
and ligand in water. One of the rest two complexes, in which bridging and terminal oxo groups have been
replaced by sulfido in Mo,O2* core, Mo,0,S;L, have been prepared by addition of triphenylphosphine
to a chloroform solution of Mo,0S;L,. While, Mo,08;L, is obtained from aqueous solution of (NH,), MoS,
and ligand in the presence of sodium dithionite. The complexes are identified by elemental analysis, and
spectral data of IR, UV-vis, nmr, and mass. Also, the electrochemical behaviour for the complexes in
dimethylsulfoxide has been investigated by the cyclic voltammograms.
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Table 1. Element analysis
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Calcd. (%) Found {%}
Complexes Mo C H N Mo T i N
dhe-dtcNH, 30.30 7.07 14.10 30.38 7.23 13.92
MoyOy (dhe-dtc), 31.15 19.48 3.24 4.55 32.00 19.25 3.21 4.55
Mo.0; (dhe-dtc), 19.90 25.00 4.16 583 20.12 24.88 398 5.93
Mo,04S; (dhe-dtc), 29.61 18.52 3.09 4,32 2997 18.49 291 4.39
Mo0,08S; (dhe-dtc), 28.90 18.07 3.01 4.22 28.59 17.97 3.09 4.30
Table 2. Selected infrared spectral data (cm™))
Complexes Y{Mo-0) Y{Mo-Sg Y(Mo-0y) Y(Mo-Sy Remakrs
Mo3z0,4 (dhe-dtc)s 970 {vs) 732 (s)
950 (s} 450 (w)
Mo03 (dhe-dtc), 932 (s) 730 (vw)
440 (vw)
Mo;0,S; (dhe-dtc), 960 (s) 470 (w)
Moy083 {dhe-dtc)y 959 (s} 545 {s) 470 (w)
Mo,S4(S2CNEL,), 546 {s) 463 {m) Ref.36
535 {m) 331 (m)
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Fig. 1. Infrared spectra of a. Moy0, (dhe-dtcls, b.
Mo20; (dhe-dtc),; ¢. M0o30,5, (dhe-dtc)s and d, Moy 05,
(d.hE—dtC)z,
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Table 3. Electronic spectra of Mo(V) complexes

Complexes Solvent ¥, (103cm=1}. (log ¢)
Moy, (dhe-dtc), DMF  33.00(4.10)
MozOxdhe-dtc), DMF  33.00¢4.12), 20.53(2.34)
Mo50;S; (dhe-dtc), DMF  33.11(4.24),  24.51(3.48)
Mo,0S4dhe-dic), DMF 33.33(4.25). 25.00¢3.49)
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Fig. 2. The 300 MHz pmr spectrum of bis(hydroxyeth-
ylidithiocarbamate.
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Fig. 3. The 300 MHz pmr spectra of a, Mo,Ogdhe-
dtc); and b, Moy(0S3 (dhe-dtc)s in DMSO-dg.
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Fig. 4. Cyclic voltammogram of 2 x 10-34/ ammonium
bisthydroxyethyl) dithiocarbamate in 0.147 TEAP-
DMSO at 25°C; Scan rate 50 mV/sec.

Sph
aI“

Lo

G.OF

-1.0 -1.5 -2.0
E Volt VYS. Ag/AgCl

Fig. 5. Cyclic voltammogram of a, 2x 107337 Mox),
{dhe-dtc)y and b, 2x 1038 Moy0.5; {(dhe-dtc), in
0.1 TEAP-DMSO at 25°C; Scan rate 50 mVsec.
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Yuble 4. Electrochemical data for reduction of dimeric
molybdenum(V) complexes in 0.1 TEAP-DMSO0.

Complexes mVis By By N
mM

Moy0, (dhe-dtc), 50 -145 -176 2

Mo30,S; (dhe-dtc), 50 -138 -168 2

Tahle 5. Mass spectra of dimeric Mo(V) complexes

M +
Complexes M.W. e "I,
dhe-dtcNH, 198.31 198 10.0
Moy04 (dhe-dtc)y 616.42 617 14.0
Mog0,S, (dhe-dtc), 648.55 649 1.5
Mo,0S; (dhe-dtc), 664.61 665 17.0
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