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Abstract

Diethylmalonate was reacted with carbon disulfide and potassium hydroxide
in dioxane to give the bidentate ligand L {when L = potassium (1,1-dicarboethoxy-
2,2-dithioethene}.

The reaction of the ligand with some metal ions (Ni", Pd" and Re") in
methanol under nitrogen with (2: 1) ligand: metal ratio resulted in a stable anionic
complexes of the general formula: K,[M(L),], K[ReO(L),], (where: M = Ni", Pd",
L=1,1-dicarboethoxy-2,2-dithioethene).

All compounds have been characterised by some spectroscopic methods (I.R, U.V-
vis, HPLC, atomic absorption) microanalysis and conductivity measurements. These
studies showed that, the geometry around Ni and Pd is square planar, while Re
complex adopted square pyramid geometry

Potassium (1,1-dicarboethoxy-2,2-dithioethene)
(Ni", Pd", ReY)
Ko [M(L),] , .o 1:2)
K[ReO(L):]

M= Ni'" , Pd"
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Introduction

Thiols compounds with some

are role in the

playing

systems as  enzymes

responsible of hydrogenations."” Metal
thiolate complexes are also potential
precursors for metal sulphides and
recently the exploration of the thiolate
chemistry of platinum group metals as

an alternative to thermal methods for

synthesis of metal sulphides are
reported.® Certain 1,1
ethylenedithiolato metal complexes

with electron-withdrawing substituents

interesting  photophysical

properties.” Indeed, the increasing

attention paid now a days to these

arises from their

solvateochromic behaviour and room-
temperature luminescence in solution,
and their status as excellent candidates

for applications as photocatalysts in

conversion

43 In addition, the use of

ligands may

facilitate the syntheses of clusters or

stabilize unusually high oxidation

69 Most 1,1-ethylenedithiolato

complexes are mononuclear,

although some homopolynuclear

complexes with bridging or chelating

ligands  are

Rhenium complexes

with thiols are very important as

587

-2005-

radiopharmaceuticals  in  nuclear

medicine. We reported the synthesis
and molecular structure of some novel
Re(V)-oxo complexes with some
dithiolate ligands.(m In this paper we
report the synthesis and spectral
studies on Ni", Pd" and Re" complexes
of potassium (1,1 dicarboethoxy-2,2-

dithioethene).

Experimental

Reagents were purchased from
Fluka, Hopking & Williams & Riedel-
Deltaen chemical Co. and used as
received without further purification.
The L.R spectra were recorder as (KBr
disc) using a Pye-Unicam SP3-300.
UV-Vis.
DMF

Spectra were recorder in
using shimadzu-160A
spectrophotometer. Molar conductivity
measurements were recorder on Philips
PW 9526 in different solvents on conc.
1 x10°M. (C.H.N) analysis recorded
B-20 at the

on Perkin-Elemer

University of Mosul, and atomic
absorption were recorded on Pye-
Unicam  spectrophotometer. HPLC
chromatograms of the complexes were
using HPLC type

Shimadzu LC-6A (Koyota-Japan), on

obtained by

(ODC-C5) column; with an isocratic
system and flow rate 1 cm’ with a

mixture of (H,0-MeCN) (65-35%)
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elution and UV (254nm) detection.
[ReO(Py),]Cl

literature method.

was prepared by

14

Synthesis of ligand (L)

This ligand was prepared by method
reported by Jensen and Henriksen''” as
follows:

Pulverized potassium hydroxide (1.34
g, 2.4 x10”mole) was suspended in
dioxane (10mL), and a solution of
diethyl malonate (1.88 mL, 1.2x107
mole) and carbon disulfide (0.72 mL,
1.2 x10 mole) in dioxame (10 mL)
was added with stirring and cooling to
maintain temperature a round (15°C).
After the addition, the suspension was
stirred for another 20 minutes and then
diluted with (250 mL) of ether. The
yellow precipitate was filtered off,
washed with dioxane- ether mixture
with (1:1) ratio and dried in vacuum
over NaOH and P,0s. Yield 3.5g
(93%), m.p (90-92)°C.

Synthesis of K;[Ni{(EtOCO),
C=CSy}1]

(0.62 gm, 2x10° mole) of (L) was
dissolved in (10 mL) MeOH, and a
solution of NiCl,. 6H,O (0.25g, 1x10°
*mole) in (10 mL) MeOH was added
slowly to the mixture with stirring
under nitrogen. The colour of the

solution became red-brown, and the

mixture was allowed to reflux for (60)
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min. The reaction was cooled to room
temperature and filtered off.  The

solution was concentrated under
vacuum to about half, and a red- brown
precipitate was formed upon addition
of Et;O (15 mL). This was collected by
filtration, washed with Et,0O (3 mL)
and dried under vacuum to give 0.35 g
(58%) of the complex. m.p. (300-
302)°C (dec).

Synthesis of
K;[Pd{(EtOCO),C=CS;}]

(0.1g, 0.56 x 10° mole) of PdCl, with
(10 ml) MeOH was heated under
reflux for (30) min. The reaction
mixture was filtered off. The filtrate
was added dropwise under nitrogen
atmosphere with stirring to a flask
charged with (0.34 g, 1.12 x 10~ mole)
of (L) in (10 mL) MeOH. The reaction
mixture was allowed to reflux for (60)
min under nitrogen atmosphere, during
this time, the colour of mixture became
red-brown. The mixture was cooled to
room temperature and filtered off. The
solution concentrated to half, filtered
off, and a red-brown precipitate was
formed after addition of Et,O (10 mL),
this was collected by filtration and

dried under vacuum, yield 0.16 g,

(44%), m.p. dec. (256-258)°C.

Synthesis of K[ReO{(EtOCO),
C:CSZ}Z]
02 g 035 x 10° mole) of
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[ReOy(Py)4]Cl in (10 mL) MeOH was

added slowly with stirring under
nitrogen to a mixture of (L) (0.27 g,
0.7 x 10 mole) in (15 mL) MeOH.
The mixture was refluxed for (60) min

during which time the colour of the

mixture became red —brown. The
solution was cooled to room
temperature and filtered off, and

concentrated under vacuum to about
half, and a red- brown precipitate was
formed upon addition of Et,O (5 mL).
The compound was dried under
vacuum to give (0.1 g), (41%). m.p.

>(330)°C.

-2005-

Scheme 1. The (I.R) spectrum of the
ligand (L) Fig. (2a), shows double
bands at (1680 and 1615)cm™ assigned
to v (C=0) of the ester groups
indicating that the two esters groups
are non equivalent. A weak band at
(1540)cm™ s assigned to v (C=C),
while the double bands at (1060 and
950)cm™ are corresponding to v(C-
S)19,

The (U.V-Vis) spectrum of the ligand
Fig. (3a) showed absorption peaks at
(250  nm)(39920  cm)(emm=141
molar.cm™) and (342 nm)(29197cm™)

)(Emax=1922  molar. cm'l) which
Results and Discussion assigned to  (rm*) and  (n-m¥)
Synthesis of ligand
The ligand (L) was prepared according transitions respectively.
to the general method shown in
Q o Q
C,Hs0—C, C2H5O—é C,Hs0—C
Base ) CHES
CH, on CH + CS; — 2
CoHs0—C CoH0—C CoHs0—C
o} 5 o
Base
2 _
C,Hs0—C C_C/SK
N\
cszo—g/ sK*
o

Scheme (1) The Synthesis route of the ligand

Synthesis of complexes
The reaction of (L) with (MCl,) where

589

(M = Ni, Pd) and [ReO,(Py)4]Cl was

carried out in MeOH under reflux. The
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complexes are stable in the solid state Table (3) are compatible with the
and in solution. suggested structures Fig (1).

The analytical and physical data Table

(1) and spectral data Table (2) and

Figure (1) The Proposed structures of complexes

Table (1) Analytical and Physical data of the ligand and its complexes

Complexes formulation ) Found, (calcd.)%

Colour m.p’c | Yield%

C H N | Metal

K[(EtOCO),C=CS),] Yellow 90-92 93
K,[Ni(EtOCO),C=CS),] Red- 300-302 53 (31.73) | (3.32) (9.69)

Brown (dec.) 31.55 3.44 9.15
K,[Pd(EtOCo),C=CS),] Red- 256-258 14 (29.41) | (3.08) (16.29)

Brown (dec.) 29.27 3.12 15.75
K[ReO(EtOCO),C=CS),] Red- Over 41 (27.06) | (2.83)

Brown 330 2742 2.67

(Calcd.) : Calculated (dec.): decomposed
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Table (2) I.R spectral data of the ligand and its complexes

Formula v (C=0) v dCH; v(C- | v (C-S) Additional
(C=0) 0) peaks
K, [(EtOCO),C=CS,] 1680b 1540w 1440 1245s | 1060m -
1615b 950m
Ko[Ni{(EtOCO),C=CS,},] | 1720m | 1570ms 1430b 1270st | 1050st -
1675w 965s
K,[Pd{(EtOCO),C=CS,},] | 1680m | 1565w | Over lap 1120s | 1050s -
1615m 1480,1400 960s
b
K[ReO{(EtOCO),C=CS,},] | 1710w | 1560w 1460w 1130 645s | v (Re=0)930st
1640m v (Re-S)345w
330w

b =broad, w = weak, vw = very weak, m = medium, s = sharp, st = strong

The (I.R) data of the

complexes are presented in Table (2).

spectral

In general the (I.LR) spectra of the
complexes showed two bands at (1720,
1675) cm™ and (1710, 1640)cm™
which  assigned to  w(C=0)"?
stretching of (Ni and Re) complexes
respectively (bar Pd complex the band

remained at same wave number).

These bands are shifted to higher wave
number in comparison with that in the
free ligand as a result of complexation.
In addition the spectrum of rhenium
complex showed a very strong band at
930 cm™ which assigned to v(Re=0),
double bands at (345,
330)cm™ are due to v(Re-S)! 'Y

while the

‘SD—

40

0
4000

1600

Figure(2) The (1.R) Spectra of:

@ -

) The ligand (L) (b) (= ) The complex K; [Ni(L),]

(C) € = =) The complex K[ReO(L),]
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The molar conductance’s of the their electrolytic nature with (1: 1) and
complexes in (DMF) in the (61-198 O (2: 1) ratio for (Re and Ni, Pd)
'em”.mol™) range Table (3) indicating complexes respectively.'”

Table (3): Electronic spectral data, HPLC and conductance
measurement of ligand and its complexes

Emax molar™ HPL Am(Q" .cm’.
Compound A nm " Assignment N Medium | Ratio
cm C mole™)
K[(EtOC0),C=CS;] 250.5 141 -1
342.5 1922 n-1*
K,[Ni(EtOCO),C=CS,},] 246.5 263 Ligand field
346 1120 Ligand field | 0.99 198 DMF 2:1
428 315 lbagbig
Ko[PA(EtOCO),C=CS,}] 244 2480 Ligand field
332 10040 C.T 1.33 195 DMF 2:1
365 8880 CT
K[ReO(EtOCO0),C=CS,},] 288 1359 Ligand field
350 1030 C.T 61 DMF 1:1
420 590 'e>'a
The (U.V- Vis) spectra of the electronic transitions type (‘e —'a))
complexes displayed absorptions at respectively,  suggestion a square
(244-346) nm assigned to the ligand pyramid geometry about Re.*>)

field and charge transfer. In the
K, [Ni(L),] Fig. (3b), the band at (428)
nm is attributed to (d-d) electronic
transition type (‘b,g — 'big). While
the bands at (332, 365)nm in the
spectrum of K,[Pd(L),] assigned to
(C.T)(zo’zl),Fig (3c). These results
suggesting a square planar geometry
about (Ni and Pd)“?.

In the (U.V-vis) spectrum of
K[ReO(L);] the two bands at (350 and
420)nm are assigned to (C.T) and (d-d)
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DATA PROCESSING Y/N
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Figure(3) The (1.R) Spectra of:
(@ C =) Theligand (L) (b)— ) The complex K; [Ni(L),]

Ol

The HPLC results of the complexes are
presented in Table (3). Figs (4a and
4b) exhibit the chromatograms of (Ni

and Pd) complexes which shows one

= ) The complex K,[Pd(L),]

signal at (Rt =0.99 min and 1.33 min)
respectively, indicating the purity of
the complexes and appear as a single

species in solution.

Figure (4) the HPLC chromatograms for:
(a) the complex K;[Ni(L),] (b) the complex K,[Pd(L),]
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