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ABSTRACT

Mixed metal complexes with Cu(l) and tetrathiomdbtle have been synthesized with Schiff
bases of diethylenetriamine (dien) formed from hlEehyde, salicylaldehyde, acetophenone
and acetyl acetone. The complexes are charactetigeelemental and thermal analysis, IR,
UV-Visible spectral studies and magnetic studiég® domplexes contain tetrahedral Cu(l) and
Mo(VI) as tetrathiomolybdate. The complexes haeegineral composition [(dien-4H) (CRR’)
(CwMo0S)]. xH20, for benzaldehyde, salicylaldehyde and acetopmencomplexes. where
(dien-4H) stands for dien less four hydrogen atohigwever with  acetyl acetone the
complex, the following complex, [(dien-4HCH;CCH,CCH;), (CleM0Sy)]. 12 H,O IS
reported.

Key words: Copper tetrathiomolybdate, diethylenetriamine 8dbhase, Mixed metal Copper -
Molybdenum complex.

INTRODUCTION

Interaction of tetrathiomolybdate with copper is amportant reaction having biorelevance.
Copper interacts with many essential trace elemmsisie the organisms. These interactions
either results in stimulation or antagonism of eather. Example Copper in ceruloplasmin
stimulates the synthesis of hemoglobin and presefamolybdenum results in depletion of
copper for metabolic purposes. Similarly high lsvef molybdenum can interfere with the
body’s uptake of copper producing copper deficieridplybdenum prevents plasma proteins
from binding to copper and also increases the amoiucopper that is excreted in urine. This is
Cu-Mo antagonism which has been widely reportetiezr. Also tetrathiomolybdate has been
widely used for the treatment of Wilson’s diseasalegenerative disorder of the brain caused
due to excess accumulation of cofeiThese have prompted the study of Co-Mo complexes.
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EXPERIMENTAL SECTION

0.02 mol of dien and 0.04 mol of aldehyldketone (except acetyl acetone complex where 0.02
mol is used) are added simultaneously to 0.04 rhebpper sulphate solution in water (except
acetyl acetone complex where 0.02 mol Cy&Qused) and stirred well for 10 minutes. The
Schiff base complex is formed. To this added tbioatolybdate which is prepared from 0.0014
mol of ammonium heptamolybdate by passing Hor 3 hrs, and removing the mother liquor.
The mixture is stirred continuously using a magnetirrer for about 30 minutes. Then the
complex comes out as a brown solid which is filles@d dried. Copper and Molybdenum in the
complex were determined by optical emission spectpy using ICP-OES Perkin Elmer optima
5300 DV Spectrometer and Nitrogen is estimated hgldkal's method. Sulphur in the
complexes was analyzed gravimetrically as BaSUG/DTA were recorded in nitrogen
atmosphere using NETZSCHSTA 409 C/CD thermal amalydth a heating rate of 30/min.
Magnetic susceptibility studies were carried ouhgsibrating magnetometer EG and GPARC
model 155. UV-Visible absorption spectra were rded in DMSO using Varian Cary
Spectrophotometer 5E-UV-Vis-NIR. IR spectra wereorded in KBr using Bruker IFS 66V FT
IR spectrometer. Conductivity of the complexes iIMED was measured using simple
conductivity bridge. Here we report the synthesid eharacterization of Cu-Mo complexes with
Schiff base moiety and molybdenum as tetrathionudyb.

RESULTS AND DISCUSSION

The elemental and thermal analysis ddfeable | & II) indicated the composititm
be [(dien-4H) (CRR)(Cu,,M0Sy)]. x H,O  where

R=H R'=CHs x=12 for the benzaldehyde complex
R=H R'=CGH,OH x=12 for the salicylaldehyde complex
R=CH; R'=CgHs x=6 for acetophenone complex and

[(dien-4H) (CH3CCH,CCHg)2 (CupeM0S,)]. 12 HO  for acetyl acetone complex.

In all the cases Schiff base formation involves diren molecule and two aldehydes/ketones
except the acetyl acetone complex, where two dmeeht@o acetyl acetone have been used. The
complexes are insoluble in common solvents like GH@&lcohol, and water but soluble in
DMSO and DMF. TG and DTA data (Table II) indicate® stages. The first stage corresponds
to loss of water and the second stage leads toatoymof CyMoS,. However the loss of water

is not a discrete step and is accompanied by aatleegnic peak. Further decomposition to the
sulphide is indicated by several exothermic peak3TA.

The magnetic susceptibilities of the complexesregative indicating diamagnetic nature. This
indicates presence of copper in +1 oxidation statt Mo in +6. The UV-Visible spectra of the
complexes show peaks only in the region below 3#5 confirming absence of2 d transition
and presence of-t@Cu (1).

350



R.Vijayanthimala et al J. Chem. Pharm. Res,, 2011, 3(1):349-352

Table — I Elemental analysis data on Cu-Mo compless

%Cu %Mo %N %S Amax
COMPLEXES Expt Expt Expt Expt nm
(Theo) (Theo) (Theo) (Theo)
. 17.23 12.03 4.62 16.20
[(dien-4H) (CCHCsHs), (CbM0S,)].6H,0 (16.59) (12.53) (5.48) (16.71) 266
. 15.92 11.98 4.90 14.89
[(dien-4H) (CHGHs), (CbbM0S,)].12H,0 (15.02) (11.34) (4.96) (15.13) 3145
. 14.85 10.72 8.38 13.96
[(dien-4H)(CH3CCH,CCHa)2(CupM0S,)].12H,0 (14.10) (10.65) (9.30) (14.21) 328.5
. 15.67 11.31 5.12 13.72 312,
[(dien-4H) (CHGH,OH), (CuM0S:)].12H,0 (14.47) | (1093) | (4.78) | (1458) | 3446

Table-lIl TGA and DTA data on Cu-Mo complexes

COMPLEXES %RESIDUE | Point of inflection °C | DTA PEAKS °C
[(dien-4H) (CCHCsHe), (CLM0S,)].6H,0 (jg:g) 67.1, 253.8 ;2123’57%32'3’3
[(dien-4H) (CHGHs), (CLMoSy)].12H,0 410 181.5, 270.8 00, #1253 w217,
[(dien4H),(CHCCHCCHy),(CMOSy)]. 12H,0 (ggzg) 33.4,71.1, 210 '62;:_’561;?:2%3?'9'
[(dien-4H) (CHGHOH),(Ct:MoSy)].12H,0 (23:8) s o | -100,+148.4

IR spectra of the complexes (Table-Ill)whooy in the region 3430-3450 chwhile vn
appears around 3220 ¢mc-candvc=yappear merged in the region 1585-1625'cithe bands
characteristic of tetrathiomolybdate namely-s andUmo-s appears in the regions 915-947
cm™ and 466-532 cihrespectively.

Table — Ill IR spectral data on complexesvwfave numbers cn)
COMPLEXES VoH UNH DCH Ve=n VMo=S OMo-
(ali) Vc=c s
[(dien-4H) (CCHCgHs), (Cu,M0S,)].6H,0 3430 | 3200 2837 1589 916 471
[(dien-4H) (CHGHs), (CuM0S,)].12H,0 3450 | 3233 2933 1623,1600 932 471
[(dien-4H)(CH;CCH,CCH;),(CuM0S,)].12H,0 | 3431 | 3236 2949 1608,1598 923 483
[(dien-4H) (CHGH40OH), (Cu,M0S,)].12H,0 3450 | 3220 2942 1625 922 466

Based on the above discussions the complexes signad the structure with Cu(l) tetrahedrally
linked to two nitrogens of the Schiff base and tsedphur atoms of tetrathiomolybdate. The
tetrathiomolybdate is linked to the second Cu(idtigh the other two sulphur. The third and the
fourth coordinating sites of the second copper in@ysatisfied by aquo ligands. In the acetyl
acetone complex a macrocycle may have been fornigdtwo acetyl acetone and two dien

molecules with all four carbonyl groups of the gteicetone being involved in the Schiff base
formation. One of the Cu(l) may be linked to thodehese nitrogen atoms and the other Cu(l)
linked to tetrathiomolybdate through two sulphuorats may have a linkage with the NH

hydrogen of dien. The fourth coordinating site oftbcopper may be satisfied by aquo ligand.

351



R.Vijayanthimala et al J. Chem. Pharm. Res,, 2011, 3(1):349-352

Acknowledgement
Thanks are due to Ethiraj College for Women, Cheforaproviding the research grant and
SAIF, IIT Chennai for recording the various spectra

REFERENCES

[1] Dowdy, R. P. & Matrone, G.. Nut,1968 95, 191.

[2] Dowdy, R. P. & Matrone, Gl. Nutr,1968 95, 197

[3] N.F.Suttle, Proc.Nutr.So&97433,299

[4] Brewer GJ, Dick RD, Yuzbasiyan-Gurkan V, et Alcch Neurol1991, 48 , 42.
[5] Brewer GJ, Dick RD, Johnson V, et Arch Neurol1994 51, 545.

[6] Brewer GJ, Johnson V, Dick RD, et Arch Neurol199653:1017.

[7] Brewer GJ, Hedera P, Kluin KJ, et Akch Neurol2003 60, 379.

352



