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Abstract

The Mg(Il) complex [Mg2(DMC)2((u-DMC)2] has been synthesized directly from thiram ligand,
containing a disulfide bond and characterized by elemental analysis and spectroscopic methods. Surprisingly
thiram, undergoes a reductive disulfide bond scission upon reaction with Zn2+ in methanolic media to give the
Mg complex. The crystal structure of Mg++ complex has been determined by single crystal X-ray diffraction.
Mg is +2 coordinate, with four nearly identical tetrahedral bonds and a longer fifth bond being similar to some
reported [Mg(dtc)2(L)] complexes. The crystal structure of this complex is built up of dimeric units,
[Mg(dmdtc)(u-dmdtc)2], so that each unit has two thiocarbamate groups, one wholly bound to a zinc atom as a
bidentate ligand and the other in a bridging coordination mode between the two Mg++ atoms. This structure

clearly shows scission of the disulfide bond in the thiram ligand to give two dimethyldithiocarbamate ligands

coordinated to the Mg(ll) ion.
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Introduction

Dithiocarbamates are an important class of compounds with a variety of chemical properties and
biological effects that are utilized in agriculture as fungicides and pesticides, in rubber chemistry, and in
therapeutic applications such as the treatment of alcoholics, acute metal poisoning, and Wilson’s disease . The
most prevalent therapeutic application of these compounds is in the treatment of alcoholics with disulfiram
(N,N-tetraethylthiuram disulfide).chelation to the copper containing enzyme aldehyde dehydrogenase . Such
redistribution of zinc may be explained based on the formation of lipophilic metal chelates In this work, we
report the synthesis and characterization of Mg(lIl) dithiocarbamate complex using an analogue of disulfiram,

i.e. thiram as the ligand source which undergoes concomitant S-S bond scission and coordination to Mg(ll).
Experimental-

Infrared spectra from KBr pellets were collected on a FT-IR JASCO 680 plus spectrophotometer in the range
4000-400 cm-1. UV-Vis absorption spectra were recorded on a JASCO V-570 spectrophotometer. 1H NMR
spectra were obtained on a Bruker AVANCE 111 400 spectrometer (400 MHz). Materials and General Methods
Synthesis of [Mg++(dmc)2(u-dmc)2] RESULTS AND DISCUSSION Synthesis and Characterization
[Mh2(DMC)2(u-DMC)2] was directly synthesized by the reaction of tetramethylthiuram disulfide and
Mg(OACc)2.2H20 in a 1:1 molar ratio in methanol/CHCI3 solution. Notably, the disulfide bond is reduced to

two dimethyldithiocarbamate ligands, by the reductive solvent (methanol) in the presence of . Description of
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of the Structure of [Mg2(DMC)2(u- DMC)2] The crystal structure of [Mg2(DMC)2(u-DMC)2] with atomic
numbering scheme, and the selected bond distances and angles are listed in Table 2. This complex crystallizes in
monoclinic space group C2/c. Chemistry of [Mg2(DMC)2(u-DMC)2] Compound [Mg2(dmdtc)2(u-dmdtc)2]
Empirical formula C6H12N2S4Mg Formula weight 264 Temperature (K) 100 (2) Crystal system Monoclinic
Space group C2/c a (°) 90.00 B (°) 102.192(2) y (°) 90.00 V (A3) 2295.72(15) mode between the two Mg(II)

atoms. This structure clearly shows that the thiram ligand has undergone scission of the disulfide bond to give two

dimethyldithiocarbamate ligands coordinated to the Mg(ll) ion in two different coordination modes. Mg is 4+1-
coordinate, the four tetrahedral bonds are 2.332 to 2.427 A, and the fifth bond (Mgl...S4) is 3.062 A. In the
reported [Mg2(dtc)2(p-dtc)2] complexes the four short bonds are between 3.31 and 3.48 A while the fifth bonds
are mostly 3.82-3.95 A

Conclusion-

Magnesium dimethyldithiocarbamate complex from tetramethyl- thiuram disulfide (thiram) ligand. The
reaction of the disulfide ligand (thiram) with Mg(ll) in reductive solvents (alcoholic medium) has led to the

reductive cleavage of theS-S bond and formation of dimeric Mg complex, [Mgz(dmdtc)2(p-dmdtc)2].
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