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SUMMARY 

Interaction of the dipotassium salt of cyclooctatetraene with dipyridinium 
thallium(III) pentachloride in tetrahydrofuran yields cyclooctatetraenethallium(IIl) 
chloride which, upon treatment with potassium metal, yields the potassium salt of 
cyclooctatetraenethalhum(I). IR spectra, thermal characteristics and some physical 
properties of the compounds are reported. 

INTRODUCTION 

Cyclopentadienyl, indenyl and fluorenyl complexes of thallium(III) 1"2 and 
thalhum(I) 3"4 have already been reported. However, there is no reference in the litera- 
ture regarding the preparation of cyclooctatetraene complexes of either thallium 
(III) or thallium(I). This paper describes the preparation and characterization of cyclo- 
octatetraenethallium(III) chloride and potassium salt of cyclooctatetraenethallium(I) 
formed by the reaction of dipotassium salt of cyclooctatetraene with dipyridinium 
thallium(Ill) pentachloride and by treatmg cyclooctatetraenethalhum(III) chloride 
wah potassium metal in tetrahydrofuran respectively: 

(CsH6N)2TIC15 +KzCsH8 ~ CsHsT1CI+ 2CsH6NCI+ 2KC1 

CsHsTimCI+2K --~ KCsHsTI I +KC1 

EXPERIMENTAL 

All operations were carried out under anhydrous conditions. Tetrahydrofuran 
of good grade was further purified by distillation from lithium aluminlum hydride. 
Infrared spectra (in KBr) were recorded on Perkin Elmer Model-137 Spectrophoto- 
meter. Thallium was estimated as thallic oxide, potassium as dipotasslum sodium 
cobaltimtrite, chlorine as silver chloride and carbon and hydrogen by microanalytical 
methods. 

Dipyridinium thallium(III) pentachloride was prepared as previously de- 
scribed s. 

Preparation of cyclooctatetraenethallium ( IH) chloride 
Finely dispersed potassium (0.78 g, 0.02 mole) was added to freshly distilled 
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cyclooctatetraene (1.04 g, 0.01 mole) in tetrahydrofuran (150 ml) and the mixture was 
stirred vigorously for 6-8 h at room temperature. Dipyndinium thallium(III) penta- 
chloride (5.4 g, 0.01 mole) in tetrahydrofuran (75 ml) was gradually added with con- 
stant stirring to this solution and the mixture was subsequently boiled under reflux for 
10-12 h at 80-85 °. It was then filtered through a G-4 sintered glass disc and the residue 
was washed with tetrahydrofuran. The filtrate, plus washings, on evaporation to dry- 
ness under reduced pressure (20-25 mm), gave a dark yellow residue which upon 
recrystallization from petroleum ether (60-80 °) yielded dirty orange C8HaTIC1 (nc) 
(60~o). (Found: C, 27.64; H, 2.29; CI, 9.72; T1, 58.88. CsHaCIT1 calcd.: C, 27.93; 
H, 2.34; C1, 10.31 ; T1, 59.42 ~'o. ) 

The compound melted at ca. 120 ° and is msoluble in most of the common or- 
ganic solvents. Its IR spectrum shows the following frequencies: 3500 s, 3250 w, 3000 w, 
1610 m, 1520 m, 1475 m, 1400 w, 1370 w, 1195 m, 1155 m, 1035 m, 1000 m, 742 m, 700 w 
c m -  1. 

Preparation of potassium salt of cyclooctatetraenethallium(l) 
To finely dispersed potassium (0.39 g, 0.1 mole) in tetrahydrofuran (100 ml) 

was gradually added cyclooctatetraenyl thallium (I) chloride (1.72 g, 0.005 mole) in 
tetrahydrofuran (50 ml). The other operations were carried out in a manner similar to 
that described above. The product obtained by recrystallization of the residue from 
hot petroleum ether was bright orange; KCsHsT1, (yield 46~) dec. 95 °. (Found: 
C, 27.01; H, 2.21; K, 10.72; TI, 57.8. CaH8KTI calcd.: C, 27.64; H, 2.32; K, 11.25; 
T1, 58.79 ~.) The product is soluble in benzene, toluene, carbon tetrachloride, chloro- 
form and dichloromethane but is insoluble in alcohol and acetone. The IR spectrum 
shows the following frequencies: 3500 s, 2930 s, 2350 m, 2200 w, 1650 m, 1600 w, 
1550 m, 1455 m, 1390 s, 1190 w, 1095 w, 1030 w, 1005 w, 920 w, 818 m cm -1. 

DISCUSSION 

The IR spectrum of cyclooctatetraenethallium(III) chloride does not show any 
absorption in the region 3000-2900 cm-1 characteristic of C-H stretching as does 
uranocene 6 whereas the other absorptions of the CsHa moiety are observed viz., 
1520, 1475 cm-1 (C-C stretching); 1195, 1155, 1035, 1000 cm-1 (C-H deformation) 
and at 742, 700 cm- 1 (C-H out-of-plane deformation) v. Furthermore the appearance 
of a band at 1610 cm- 1 indicates the presence of a free C=C bond and hence suggests 
the tub configuration for cyclooctatetraene in this complex reminiscent of the complex 
(CsHs)Co(CsHs) 8. In addition the appearance of a band at 700 cm- 1 (C-H out-of- 
plane deformation) suggests ionic character m the bonding between thallium and cy- 
clooctatetraene in the complex. 

The IR spectrum of the potassium salt of cyclooctatetraenethallium(I) shows 
the usual peaks of cyclooctatetraene as discussed above in addition to the absorption 
band (C-H stretch) at 2930 cm- 1. A shift in the C-H out-of-plane bending frequencies 
at 818 cm- 1 is observed. From the study of the IR spectra of this compound and 
its tendency to dissolve in organic solvents, we conclude that the bond between the 
metal atoms and the cyclooctatetraene moiety is predominantly covalent. 
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