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Summary 

In the reaction of 3,3-bis(chloromercury)-2,4-pentanedione with TeCl,, Ph ,TeCl,, 
or Ph,TeCl, the replacement of one HgCl group by a tellurium moiety gives 
Cl,Te.(C,H,O,)HgCl .2C,H,O, (I), Ph,Te(Cl)(C,H,O,)HgCl (II) and Ph,Te(C,- 
H,O,)HgCl (III), respectively. The IR and ‘H NMR data indicate that the Te is 
bonded to the C, carbon of acetylacetone. In solution the compounds appear to 
ionize into Cl- and an organometallic cation in which Hg seems to be involved in 
secondary interaction with the carbonyl groups; far IR and mass spectral data 
suggest that Hg-0 interaction is significant even in solid state. 

Introduction 

Compounds having tellurium moiety linked to terminal carbon [l-3] or oxygen 
[4] atoms of a P-diketone are known, but no C, bonded P-diketonates of 

tellurium(IV) have been reported previously. In an attempt to prepare such com- 
pounds through HgCl exchange reactions of 3,3-bis(chloromercury)-2,4-pentane- 
dione with tellurium tetrachloride and organotellurium(IV) chlorides, we have been 
able to prepare only mixed derivatives of the type Ph,TeCl, _,(C,H,O,)HgCl, 
where n = 0, 2 or 3, exhibiting for the first time the formation of C,-Te bond. 
Attempts to make PhTeCl,(C,H,O,)HgCl by a similar reaction failed. The pre- 
paration and spectral data of the derivatives are discussed below. 

Experimental 

3,3-Bis(chloromercury)-2,4-pentanedione was synthesized by the method of Bonati 
and Minghetti [5]. IR (KBr/CsI pellets; cm-‘): 1685s (v(CO)), 1430b, 1360m, 
568m, 524m (v(Hg-C)), 458b, 419b (Y(Hg-0)) 338m (v(Hg-Cl)), NMR (‘H, 
DMSO-d,, 25°C): -6 2.285 (s, 6H, CH,); (13C{‘H}, DMSO-d,, 25OC): 6 30.622 
(s, CH,), 31.21 (s, CH,), 70.92 (s, C, of acac), 201.929 (s, CO), 204.127 (s, CO): 
(‘99Hg{H}, DMSO-d,, 25°C): 6 743.789, 870.99. 
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6 1013.82. MS: m/e = 361 (Ph,Te’), 312 (PhHgCl+), 284 (Ph,Te+), 280 (CH,CO- 
HgCl+), 100 (C,H,O,+), 85 (C,H,O,+), 72 (C,H,O+), 57 (C3HSO+), 56 (C3H40+), 
43 (CH,CO+). 

Mercury, chloride and tellurium were determined by standard volumetric meth- 
ods [6,7]. The C and H analyses were carried out in the microanalytical laboratory 
of Aston University, (Great Britain). The ‘H, 13C NMR and 199Hg spectra were 
recorded on a JEOL FX-100 FT-NMR spectrometer at 99.55, 25, and 17.75 MHz, 
respectively. The IR spectra were recorded on a Pye Unicam SP-1200 and Nicolet 5 
DX FT infrared spectrometer. For mass spectra (70 eV) a Varian AEl MS9 mass 
spectrometer of Aston University was used. For TGA/DTA (under a self generated 
atmosphere) a DuPont 1090 thermal analyzer was used. Conductivities of 0.18 to 1.5 
mM solutions in DMF were measured with a Pye conductivity bridge. 

Results and discussion 

3,3-Bis(chloromercury)-2,4-pentanedione and tellurium derivatives react accord- 
ing to eq. 1. 

Hg,(C,H,O,)Cl, + Ph,,TeCl,_,, + HgCl, + Ph,TeCl,_,(C,H,O,)HgCl (I) 

Complex I crystallizes with dioxane (- 2 mol/mol) which is given off slowly on 
storage and seems to be responsible for the unsatisfactory analyses for the various 

elements. The TGA curve of I shows two well defined steps, which can be accounted 
for in terms of the following reactions, which reflect the weak bonding of dioxane in 

it. 

Cl,Te(C,H,O,)HgCl .2C,H,O, xCIZTe(CSH,O,)HgCl + 2C,H802 (2) 

(weight loss: Observed 20.19%; Calc 23.65%). 

0 

C13Te(C,H,0,)HgC1 + C,H,O, zTeCl,+C,H,O,+Hg+ 1 
0 0 

(weight loss : Observed 63.66; Calc 64.73%). 

Mass spectral data support the presence of dioxane. The other compounds are fairly 
stable and do not crystallize with solvent molecules, and the greater Lewis acid 
character of TeCl, is probably responsible for the unusual odd behaviour of I. The 
reactions of 3,3-bis(chloromercury)-2,4-pentanedione with tellurium compounds in 
l/2 ratio do not give derivatives of the type (Ph,TeCl,_.),(C,H,O,). For n = 0, 
tellurium metal separates out, and in other case some ill-defined products contain- 
ing mercury are obtained. 

NMR spectra 
The chemical shifts for the methyl protons of Hg,(C,H,O,)Cl, agrees well with 

those reported previously [5]. After crystallization of this compound from methanol 
two peaks appear in the (6 2.772 and 2.402 ppm) as reported earlier, and can be 
attributed to the intermolecular interaction [5] of Hg with oxygen of carbonyl group. 
The replacement of one HgCl by a TeCl, or Ph,TeCl group deshields the methyl 
protons owing to the higher electronegativity of Te, and this effect is increased by 
the presence of electronegative chlorine. In III, in which the Te is not linked to 



JR .spctro 

The r!(K) band in the parent mercury compound and its triphenyltellurium 
derivative are very close, indicating the involvement of oxvgen rn a similar type of 
interaction in the two compwnds [X]. For the other two compoundx it IS much 
lower, indicating a decrease m double bond character c!f C‘O. il.< huggestrd lq the 
“C NMR data. Intermolccul‘ir IS] or intramolecular Hg--0 interactic>n wzms to be 
mainly responsible for this. The range of v(U)) frequencies how:\er. fw(w-s C; l‘r 
bond formation 191. The z~(t-Ig~~C) band is observed in all cctaes indicating that. at 
least in solid state, Hg is primaril> linked to c’,. and interaction with the oxygen of 

CO group is secondark. ‘i[‘be 1R spectrum c)f 1 ha> h:mdk :I: 15%. Jq W. SO0 and 
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625 cm-’ which cannot be accounted for without assuming the presence of dioxane 
in this compound [lo]. The far infrared spectra of I, II, III and the parent mercury 
compound show a number of unexpected bands, probably due to strong 
mercury-oxygen secondary interactions, and so unequivocal assignment in this 
region is difficult. However, bands indicating Te-C, [ll], Hg-0, Hg-Cl, Te-Cl [ll] 
and Te-C (phenyl) [ll] interactions are present. 

A single crystal X-ray diffraction study is desirable to throw light on the nature 
of the secondary interaction but none of these three compounds gave crystals 
suitable for this purpose. 

Mass spectra 
None of the three compounds give molecular ion peaks, decomposition taking 

place during the vaporization. The decomposition products exhibit to some extent 
characteristic fragmentation patterns. In the mass spectra of all three compounds 
there is a peak at m/e = 280 which can be attributed to 

4O-x 
CH3C- HgCl 1') 
indicating a very significant Hg-0 interaction in solid state. The mass spectrum of I 
is complex. It has ions characteristic of those formed from acetylacetone [12] and 
dioxane [13], confirming the presence of latter in I. 

The results suggest that in the compounds of type Ph.Cl,_,,Te(C,H,O,)HgCl, Te 
is linked to the C, carbon of acetylacetone and Hg-0 secondary interaction is 
greater than that in HgCl(C,H,O,)HgCl. On treatment of these compounds with 
HCl or CH,I, the tellurium moiety rather than HgCl is replaced by H or CH, 
group, respectively. The higher C-Hg bond energy coupled with the Hg-0 sec- 
ondary interaction seems to be responsible for this. It would be unwise to infer too 
much from this qualitative data, but of the three compounds, II seems to show the 
most secondary interaction, as expected from its telluronium salt nature. In solution 
the secondary Hg-0 interaction appears to be intramolecular, but in the solid state 
it may also be intermolecular, as reported for Hg,(CsH,O,)Cl, [S]. 
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