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Summary 

The complexes Me,Au(R,pz) (R = H, Me; pzH = pyrazole) are formed on 
reaction of dimethylgold(II1) nitrate with 3,Sdisubstituted pyrazoles, R,pzH, in 
water, but a similar procedure with Ph,pzH followed by recrystallization from 

CHClJCCl, gives [Me,Au(Ph,pzH),]NO, ca.:CCl,. The complexes 
Me,M(Ph,pz) (M = Au, Tl), Me,In(Ph,pz). 1/2CH,Cl,, and Me,Tl(Me,pz) are 
formed on reaction of Me,MI (M = Au, Tl) or Me,InCl with Ag(R,pz) in non- 
aqueous solvents. The complexes Me,Au(R,pz) (R = H, Me, Ph) are dimeric in 
chloroform and Me,Tl(Me,pz) is dimeric in benzene, but osmometric data for 
Me,Tl(Ph,pz) in benzene indicate presence of a monomer-dimer equilibrium. 

Pyrazoles may act as unidentate ligands [l], but are of particular interest as 
deprotonated bridging ligands in the synthesis of polynuclear complexes [1,2]. The 
interaction of simple organometal and organometalloidal groups with pyrazoles has 
been extensively studied only for the Group III elements [1,3-111, for which dimeric 
structures have been established for pyrazaboles, e.g. [Et,B(Me,pz)], [4], and 
derivatives containing aluminium [6] and gallium [6-81, e.g. [Me,M(pz)],, and 
indicated from spectroscopic data for thallium [ll]. For these molecules distorted 
tetrahedral geometry for the metal atom is expected. We report here studies of the 
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interaction of pyrazoles R,pzH with Me,Au”’ where, in contrast, square-planar 
coordination is expected. Isolation of [Me,Au(Ph,pzH),]NO, . ca.iCCl, under 
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conditions giving [Me, Au(R,pz)] 2 (R = H, Me) has lead to an examination of the 
interaction of Ph,pz with the Group III cations dimethylthallium(III) and dimeth- 

ylindium(II1). 

Results and discussion 

Aqueous solutions of dimethylgold(II1) nitrate react readily with R,pzH (R = H, 
Me) to form pyrazolide complexes, but Ph,pzH gives a complex involving coordina- 
tion of the parent pyrazole (eq. 1 and 2). The complexes were recrystallized from 

Me,Au++ R,pzH 
n,o 

- Me,Au(R,pz) 1 + H+ (I) 

(R = H, Me) 

Me, Au+ + 2Ph Z pzH 
n,o 

- [Me,Au(Ph,pzH),] + (2) 

organic solvents, giving a solvate for the ionic complex, [Me, Au(Ph 2 pzH) ,]NO, . ca. 
:cc1,. 

In order to obtain a 3,5_diphenylpyrazolide complex, dimethylgold(II1) iodide 
was treated with Ag(Ph,pz), and this procedure was extended to include dimethyl- 
thallium(II1) derivatives of Ph,pz- and Me,pz- (eq. 3). The complexes have 

Me,MI + Ag(R,pz) -+ Me,M(R,pz) + AgI 1 (3) 

M = Au, R = Ph (in chloroform); M = Tl, R = Me, Ph (in benzene) 

appropriate microanalyses and ‘H NMR spectra (Table 1). 
As the synthesis of Me,Au(Ph,pz) required conditions precluding formation of 

Ph,pzH, we assume that in water the cation [Me,Au(Ph,pzH),]+ is favoured owing 
to less steric crowding involving Me. . Ph interactions in the cation compared with 
the dimeric structure expected for Me,Au(R,pz). In view of this, the established 
dimeric structure of [Cl,Au(4-Cl,Ph,pz)] 2 in chloroform [12], and trimeric struc- 
tures for some inorganic pyrazolides [13], molecular weight data were obtained to 
determine II for [Me, Au(R,pz)],, and compared with complexes of Me,Tl’u and 
Me,In”’ where the metal atoms have a quite different characteristic coordination 
geometry, and thus different expected intramolecular Me. . . R interactions. 

All of the Me, Au”’ complexes are found to be dimeric in chloroform at 37°C 
(Table 1) and Me,Tl(Me,pz) is dimeric in benzene at 60°C but Me,Tl(Ph,pz) gives 
molecular weight values consistent with the presence of monomers in equilibrium 
with higher oligomers, presumably dimers. 

[Me,Tl(Ph,pz)] 2 s 2Me,Tl(Ph,pz) (4) 

The dimethylindium(II1) derivative Me,In(Ph,pz).ca. iCH,Cl, was found to be 
highly insoluble and unsuitable for solution studies. 

Experimental 

‘H NMR spectra were recorded on a JEOL JNM-4H-100 spectrometer, mass 

spectra were determined with a VG 7070F spectrometer, and molecular weights were 
determined with a Knauer vapour phase osmometer calibrated with benzil solutions. 
Microanalyses were by the Australian Microanalytical Service, Melbourne. The 



In 3 similar procedure dimethylindium(II1) chloride and ~.5-diphen~lpq-r~~~~~l~~t~- 
silverii) here stirred in drb ilictlloronletliant at ambient temperature until 3 \I hit?. 
fluffy. precipitate of silver chloride was observed. The Ag<‘l ;md evce~ MC, InCl 
wew removed bv filtration through celite under nitrogen. and the filtrate reduced 10 
dryness under vacuum. giving at off-white solid with 3 map hp.xtrum \decnmposi- 
tion) shon@ a peak char;icteri~tic I)!‘ clichli~rc~r~~eth:Imc. /)I ,’ c 4X.9835 ( 111. i 1 X] 
48.3845 for C’H,CI _ i. 
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