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Abstract
New complexes of general formula [M(LXSBu'')2],[M(L)(SFur)z]

and adducts [M(L)(SBu")2(phen)]. [M(L)(SFur)z(phen)l,where L:C is-bis-

I .2-(phenylthio)ethylene. SBu'': 1 -butanethiol. SFur:2-furanmethanthiol.

phen:1,10 phenanthroline, M:Zn(ll).cd(ll) and FIg(ll) have been

prepared in basic medium. The complexes and adducts were

ihaiacterized by atomic absorption, conductivity measurements,spectral

(lR and electronic) and molecular weight measurements studies'

ietrahedral environment around the metal ions in the complexes and

octahedral geometry in the adducts were suggested according to the

above measurements.
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Introduction:
The past decade has seen period of intense activity in the study of

the complexation of transition metal and rnain group metal ions with
crown thiolate and thioether ligands(l-a). 

a

Reaction of Hg(ll) salts with thioerher carboxylic acids
o-c6Hr{cH(scH2cooH)2}2 and PhcH(scFIzCooH)z in water rvere
found to lead to the decomposition of these ligands and the fbrmation of
Hg(SCH2CooH)2 a,d the aldehydes o-c6Ha(cHo)z and phcHo
respectively. The..x-ray structure of I{g(SCH2cooH) were studiecl
by Bromlett et al.('), they were sl-rowed that the cornplex had a linear -S-
Hg-S- rnoiety.

The reaction of TiXa (X : cr- or Br') with tripotial ligands
Mec(cl-l2SMe)3 or Mec(cFI2SeMe)j (L) in cl-l2c12 produced extrenrely
the nloisture sensitive contplexes [TiX(t-)]. These were characterized bv
physico-chemically ancl also by variabte temperature rH, -,'c and TrsL

NMR spectroscopy. They r,vere showecl that (L) behaved as bidentate
chelating ligands in all the conrplexes(6).

The preparation and antrll,sis ol'cli.tri ancl [ctra aryl thioether have
been achievecl fi'ortt thc rcactiorr ol' cli.tri ancl tctra haloethers rvith their
respective thiophcrrol xc(,ll.rsll (x : I I or. Nl Ir). 'l-hc proclr,rcts r,r,crc
treatecl u'ith ZrlCll2 or CdCl2 or IIg(OAc)2 in clil'l-c;cnt r1ol1r r.ati. to yiclcl
Ittono or clinLrclcar conrplcxcs IMI-X2] lncl IMrl,x.rl r-cspcctivcll, (7).

J'he cn'stltl structLtrcs lbr a scrics ol'hornil lcptic corirplcxcs involving
the three group l2 lhrlill, nrcnrbcrs r,i,ith thc crou,n Lhiocthc r 1.4.7-
trithiacl'cloclecanc (l0Sr) havc bccn rc;rortccl by, IIclnr ct al.(8) thcy 5ar,,c
been shori'ed that thc ligancl coorclinatcci in triclcntatc lirshion ancl ieaclilv
fbrr,ecl bis c.nrplexcs with the clr0,rctar iors Zr(ll).cd(il) arcl I-lg(ll).

In view of tlre above irlportant resu lts. \\,c have pi.eparecl
some rlew conrplexes oI gerreral fbrnrula IM(t_)(sBu,,)z]. IM1Li(si.ur;,](where L: cis-bis- I .2-(phenyrth io)ethylene). and their adducrs * itt.l
1,10-phenanthroline of geueral fbrmula IM(LXSBur'')21phen)] and
[M(L)(SFur)2(phen)]. (where M:Zn(il).Cd(il) and Hg(il)).

Experimental:
l. Chemicals

All chenricals as reagent grade (BDH.FIuka) were used as
supplied. All solvents were drie,l by standard methods(e).The ligand
L: cis-bis- 1,2-(phenylthio)ethylene were prepared according to litera-ture
method(lo).
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2. Physical Measurements
Melting point or decomposition temperature were determined by a

Buchi 5 l0 melting point apparatus and were uncorrected. Infrared spectra

within the range 4000-400 cm-' were recorded on a Burker Tensor 27

Spectrophotometer and Perkin-Elmer 580B spectrophotometer in the

4000-200 cm-t range, as KBr or Csl discs. Electronic spectra were

measured with a Shimadzu UV/Vis.recording UV-160 spectrophotometer
at room temperature, using a concentration of 10-3 M in N,N'-dimethyl
formamide (DMF) solution. Conductivity measurements have been

carried out with an electrical conductivity measuring set model PCM3-
Jenway using 10-3M in(DMF) solution at room temperature. The metal

content (Zn &.Cd) was estimated spectrophotometrically using Shimadzu

4.,4'670, while (Hg) were measured by Titrimetry by complex formation
method(rr).Molecular weight of all complexes were measured in dimethyl

sulfoxide (DMSO) using cryoscopic method(r2).

Preparation of complexes:
Preparation of IM(LX SBu')rl complex:

Q.7lg,0.00imol) rnercuric chloride in (20cm3) ethanol have

been treated with (0.249,0.001mo1) cis-bis-1.2-(phenylthio)ethylene in
(20crn3) ethanol and equivalent antount ol'KOI-l (0.11g.0.002mo1) and

(0,2ag.0.002 nrol) l-butanethiol in (20cm3) ethanol. 'fhe rrrixture was

stirred unclcr reflux for 2 hours.l'he resulting solutiort was rcducccl in
volume to about hall'ol'its original volurlc ancl orr coolirrg a solid was

obtained which was llltered ol'f. u,ashecl rvith watcr.cthanol Ibllowcd by

diethylether and then dried under vacuunl.
The sanre procedure has been fcrllor,ved to prepare 7-'rt(ll)

and Cd(ll) complexes.

2. Preparation of [M(L)(SFur)21 complex:
Similar procedure was applied.

3. Preparation of IM(L)(SBu')2(phen)] complex:
(0.62 g, 0.001 mol) of fH;(L)(SBu'i)21 in (20 cm3) propanol

solution was mixed with an ethanolic solution of (0.17 9,0.001 mol) 1,10
phenanthroline. The mixture was refluxed for t hour, after cooling the
mixture was filtered off, washed with diethylether and then dried under
vacuum.

The same procedure has been followed to prepare Zn(lI) and Cd(ll)
complexes.

4. Preparation of [M(L)(SFur)2(phen)] complex:
Similar procedure was applied.



Result and discussion
The reaction of metar chloricle or acetate with the ligand

cis-bis- 1.2-(phenylthio)ethylene (L) and 1 -butanethiol (SBu"i or
2-furanmethanthiol (SFur) in ethanol yielded conrplexes of general
fo,rulas [M(L)(SBu")2] and [M(L)(sFur)2]. Further reaction or tn.
prepared complexes r,vith l,l0-phenanthroline resulted in the fbrmation of,the adducts of the general lormulas IM(LXSBu")2(phen)] and
IM(L)(SFur)2(phen)].

The analytical and ph),sical data of the cornplexes and adclucts
(Table 1).Revealed the proposed formula of the complexes. The values of
the rnolar conductance were in the range of (7-2'2) e-t mo[-r cm, in
N,N'-dir-nethylfbrmanride solution indicated that the conrplexes and
adducts behaved as tton-electrolytes(li).Table 2, showed the characteristic
infrared spectral bancls of the fiee li1 ancls ancl their complexes. The most
significant inlorrnatiott on the georretry of these complixes comes l.rom
the anal'sis of the double bond u16-i.1. thiophen),,1 ur._si ancl thiolate urc_s )absorption region. Stretcliin_q fi-equencies of these lunctional grorp, or.
close.ly, relatecl to tl-re rvay irr u,hich thc1, 21p. coorclinatccl to the nretal
atonr(11).

^"^^ l:^ cor,plcxes did .ot shorvccr any D1srrl bancr in [he regio,
?390-26oocrlr-r(r5) .'l-he charactcristic bancls i,-l urr inltarcd spectra oittre
f,r'ee ligands \\/ere observccl at l(r60,1290 ancl 670 cm-, clLie to r)11.=6.; .
u(c'-o-c) and u16'-.; respcctivel)'"n'. rn thc conrplexcs thc hancls,,,,.=., o,r.l
u(c'-tt-c')'rvere lound at the santc licclLrcncics inclicating Lhat thc' have'bcen
not involved ilr coorclination u ith the ntctal ions.

- The IR spcctra of thc contplcxcs. shou,ecl a lorveripg irr the
ficquerrcies of urc.-s) indicating rhat this grolrp \4,as irvolvecl in
coordination,(Table 2). u1c-sy ol'liu'firn I ancl bLrtane iigancls n,cre lbund at
820-918 cm-r rvhich n',.r,i trrar rhev *'ere inr ot"ect in c-oo;ir.;i;nilr].'irr.

rerv bands at 380-400 cnt-r assigned
tra of the adducts shorved similar
enanthroline ligand was f,ound to
hine nitrogen donor sites, further
vided fronr the nerv band at about

red to u6r-N)('e). The absence of any
omplexes indicated the absence of
plexes .This observation was also

confirmed by sodium fusion test.
The UV/visible spectra of the cornplexes were similar to one

another but different fronr those of ligands (Table 2). The broad band
observed in the rang (2358 4-362311 cnr:r was due to n-r* transition in the
free ligands, where as new additional band was observed for all
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attributed to the charge transfer transition from the field ligand orbitals to

the vacant metal orbitals(20).

On the basis of the above discussions , the following structures for

the metal complexes were proposed as shown in Fig 1'
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IM(L)(SFur)2]

UIrr-
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