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Abstract 

The complexes [MTp;] (Tp* = HB(3,5-Mezpz),; M = Ca, 1; Sr, 2; 
Ba, 3) are produced when the iodides MI, react with KTp* in 
tetrahydrofuran (THF). If BaI, is treated with only 1 mol equiv. of 
KTp* in THF, the compound [Tp* BaItTHF),] 4 is produced. Some 
reactions of complex 4 have been studied, particularly adduct forma- 
tion with hexamethylphosphoramide, HMPA, to furnish [Tp*BaI- 
(HMPA),] 5 and the reactions with KBp* (BP* = H,B(3,5-Mezpz),) 
and KTp*, that yield [Tp*Ba(Bp*XTHF)] 6 and complex 3, respec- 
tively. 
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Interest in the coordination and organometallic 
chemistry of the heavier alkaline-earth elements, Ca, 
Sr and Ba, has increased considerably over the past 
five years [ll, in part because of the search for soluble 
or volatile materials usable in the preparation, by sol- 
gel or chemical vapour deposition methods, of oxide 
materials of practical utility (such as BaTiO, [2], high- 
temperature superconducting ceramics [3] and materi- 
als with valuable electronic properties [4]). Although it 
is not easy to satisfy the high coordination needs of 
these large I$‘+ cations, particularly those of Ba2+ 
(rn,z+= 1.35 A [5] for CN = 61, coordinatively saturated 
structures of relatively low coordination numbers (6 or 
lower) can be achieved by means of sterically demand- 
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ing ligands, such as the poly(pyrazolyl)borate 161, bulky 
amide, aryloxide and related groups [l(c),7]. 

The recent publication of several contributions deal- 
ing with the chemistry of the alkaline-earth elements, 
including complexes of the tris(pyrazolyl)borates [1,7,81 
(Tp), has prompted us to present our own findings in 
this area. Here we report preliminary results on the 
synthesis and structural characterization of some com- 
plexes of Ca2+, Sr2+ and Ba2+ with HB(3,5-Me,pz),- 
(Tp* ) (see Scheme 1). While this manuscript was being 
prepared, a preliminary report on the synthesis and 
structural characterization by X-ray methods of BaTpz 
was published in J. Organomet. Chem. by Chisholm, 
Caulton and co-workers [9]. 

Treatment of the iodides MI, with 2 mol equiv. of 
KTp* in THF, yields white precipitates of the expected 
complexes MTpT (M = Ca, 1; Sr, 2; Ba, 3). The three 
compounds are insoluble in water and also show low 
solubility in common organic solvents. Crystalline sam- 
ples of analytical purity [lo* I can be obtained by suc- 
cessively washing the crude solids with H,O, EtOH, 
and Et,0 and subliming the resulting residues at ca. 
200°C at lop3 torr. The barium derivative is soluble in 
THF and also in hot toluene. Crystals suitable for 
X-ray studies [ll*] have been obtained from the latter 
solvent. Data collection at - 100°C provides results 
essentially identical to those found at - 165°C [93 and 
therefore they will not be discussed further. 

When a THF solution of BaI, reacts with 1 equiv. of 
KTp* (Scheme 1) a white, crystalline solid, also ex- 
hibiting good solubility properties in THF, is produced. 
This contains only one Tp* per barium and can be 
formulated as [Tp* BaI(THF),] 4. However, when dried 
under vacuum it quickly loses crystallinity and it crum- 
bles to a white powder that contains only one molecule 
of THF per barium according to NMR data. Addition 
of hexamethylphosphoramide to solutions of 4 yields 
the adduct [Tp* BaI(HMPA),] 5, which has been struc- 
turally characterized by X-ray studies [12*]. Owing to 
non-resolvable disorder associated with the thermal 
motion of the hexamethylphosphoramide (HMPA) 
units, the N and C atoms of these molecules have been 
refined only isotropically. This leads to R values some- 
what higher than usual [12*1, but nevertheless the 

* Reference number with asterisk indicates a note in the list of 
references. 
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characterization of 5 is unambiguous. As shown in Fig. 
1, the barium atom is six-coordinate with distorted 
octahedral geometry, formed by the N atoms of the 

TP*, the two HMPA oxygens and0 the iodide. The 
average Ba-N separation, 2.84(4) A, compares well 
with the corresponding distance in 3 (2.754(3) A from 
our data, 2.760(l) A in ref. 9) and similarly, the Ba-0 
distance to the HMPA, mean 2.60(3) A, is identical 
within experimental eorror to the corresponding dis- 
tance of 2.579(8) A in the aryloxide complex 
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Fig. 1. ORTEP drawing of compound 5 and atom labelling scheme, 

showing the thermal ellipsoids at 20% probability. 

[Ba(OC,H,-2,6-tBu,-4-Me),(HMPA),] . C,H, [13]. 
The intra-ligand N-Ba-N angle of 68(l)” is somewhat 
smaller than the analogous angle in other structurally 
characterized [MTpT]; e.g. 71.3(l)” in 3, 75.5(l)” in 
[SmTpzl [141, 79.3W in [YbTpg 1 [15]. 

The reaction of CaI, or Sri, with 1 mol equiv. of 
KTp* gives only the corresponding [MTpz] and unre- 
acted MI,. It is likely that some kind of equilibrium 
between the mono- and compounds is 

in solution, but very low solubility of 
Ca and [MTp;] products the 

of latter compounds. 
of with 1 

equiv. of 1) yields [BaTpz]. prepa- 
ration a mixed Tp*-Bp* (BP* 
H,B(3,5Me,pz),) 
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