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Bis(phthalocyaninato)lanthanoid(III) complexes 
show interesting characteristics of electrochromism 
[ 11, electroconductivity [2], and photochemistry 
[3]. From an X-ray diffraction analysis [4], the 
structure of bis(phthalocyaninato)neodymium(III) 
was shown to be of a sandwich type. Recently, a 
tridecker-type complex, PcsLnz (PC = phthalocyanine 
dianion; Ln = lanthanoid(II1) cation) has also been 
prepared and characterized [5]. It therefore seemed 
appropriate to prepare stacked phthalocyanine com- 
plexes having the remarkable characteristics men- 
tioned above. In this communication, we report on 
a zirconium(IV) derivative of bis(phthalocyaninato)- 
neodymium(II1). 

Potassium bis(phthalocyaninato)neodymium(III), 
KPcNdPc, was employed as a starting material; 50 
ml of NJ-dimethylformamide (DMF) solution con- 
taining 2.0 g of HPcNdPc was added to 100 ml of 
a methanol solution saturated with potassium hydr- 
oxide. After refluxing the mixture for a few hours, 
the potassium complex was precipitated by adding 
adequate amounts of water and was dried in vacua. 
Using the potassium complex, the zirconium(IV) 
derivative was prepared as follows. A hot acetone 
solution (50 ml) containing 30 mg (1.0 X lo4 mol) 
of zirconium(IV) oxychloride octahydrate was added 
to 300 ml of an acetone solution containing 20 mg 
(2.0 X lo-’ mol) of KPcNdPc, and the mixture was 
stirred at ca. 40 “C for several minutes. The bluish- 
green precipitates obtained were washed with acetone 
three times and dried in vacua. Anal. Found: C, 
58.68; H, 2.96; N, 15.56. Calc. for C64Hs2N80Cl- 
NdZrm2acetone: C, 58.89; H, 3.08; N, 15.70%. The 
zirconium(IV) ion of the derivative was qualitatively 
confirmed by means of a morin method [6]. The 
derivative was slightly soluble in tetrahydrofuran 
or acetone but decomposed to a radical PcNdPc 
species after a few days. It also dissolved in methanol 
or DMF but decomposed immediately. In the elec- 
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Fig. 1. Electronic spectra in tetrahydrofuran: - - -, KPcNdPc; 

-, the zirconium(W) derivative. 

tronic spectra (Fig. l), both B and Q bands of the 
derivative undergo red shifts compared with those 
of the KPcNdPc complex, which might suggest that 
the zirconium(IV) ion is directly bonded to the 
phthalocyanine ligand. An ESR measurement also 
showed that the derivative is a non-radical species. 

In a zirconium(IV) porphyrin complex, it has 
been reported that a metal atom is out of the por- 
phyrin plane, and the complex takes a square- 
pyramidal form [7]. Recently, a binuclear (II- 
phtha.locyaninato)lanthanoid(lanthanoid(III) com- 
plex was reported; the phthalocyanine ligand 
bridges two samarium atoms in @-phthalocyaninato)- 
bis- [di(2,2,6,6-tetramethylheptane-3,5-dionato)sa- 
marium(III)] [8]. On the basis of these facts, the 
zirconium(IV) ion of the derivative might sit on one 
of the phthalocyanine ligands as proposed in Fig. 2. 

Fig. 2. The proposed structure: l and S denote neodymium- 

(III) and solvents, respectively. 
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