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The synthesis of a new organo&anium compound, C9H7TiC8H8, is describ- 
ed_ The compound is green, thermally stable, but very sensitive to water and ’ 
oxygen. The infrared spectrum indicates that the CgHq and CsHs’- groups are 
x-bonded to the metal, During the preparation, titanium(IV) is reduced to tita- 
nium(II1). 

Introduction 

A number of organotitanium compounds involving x-bonding are known 
[l-5]. In 1969, Van Oven and de Liefde Meijer [S] reported the synthesis and 
some interesting properties of cyclopentadienylcyclooctatetraenyltitanium, 
C,H,TiC,Hs. From its infrared spectrum, it was concluded that the five-mem- 
bered ring is x-bonded to the metal. The experimental data are less clear for the 
cyclooctatetraenyl anion, but Kroon and Hehnholdt [7] showed by X-ray dif- 
fraction that C,H,‘- is also n-bonded to the metal. This paper describes the syn- 
thesis and some properties of indenylcyclooctatetraenyltitanium, C9H7TiC8Hs. 

Experimental 

General 
All experiments were carried out in glove boxes under purified argon. Sol- 

vents were purified by conventional methods [S] . KzCsHs and NaC9H7 were 
prepared as previously described [8,9] _ 

To a solution of 10 mmol of TiCI in 100 ml of benzene or toluene, K&H, 
(15 mmol) and NaC,H, (10 mmol) were added simultaneously. The mixture -was 
stirred and refluxed overnight_ After filtration, the. green solution was evaporat- 
ed under vacuum. The residue was extracted with benzene for 12 h. After partial 
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tiapkxation of I+& solvent&d cooling, green crystals of C,H,TiC8H8 were ob- 
take@ iri 50-60s yield. Mol. wt. found: (mass spectrometry) 267,.calcd.: Ti, 
17.93; found: Ti, 17.9% The product can be sublimed at 130°C under 10m4 
Torr, ' 

Spectra 
The infixed spectrum was recorded on solid samples, in KBr, KI or CsI pel- 

It&, with a Perkin-ZImer Model 125 (4000-400 cm-‘) a Beckman model IR 12 
(400200 cm-’ j, or a Carneca instrument (200-100 cm-‘). The visible and the 
near infrared spectra in THF solution were recorded with a Car-y 17 spectropho- 
tometer- 

It was not possible to obtain the Raman spectrum of C9H,TiCsH8 since the 
solid sublimed on exposure to the laser (Ar or He-Ne) beam. 

Results and discussion 

The chemical analysis, the mass spectrum and the magnetic properties [lo] 
of the new compound are consistent with the formula C,H,Ti&H,. The infrared 
spectrum is given in Table 1 (Fig. 1) and compared with those of some related 
compounds. 

For the indenyl group, we have two possible structures; the C, ring is IF 
bonded with a C. symmetry or it is o-bonded with total loss of symmetry: 

CS symmetry o-bonded 

For the cyclooctatetraenyl ring, we have also two possibilities: the C8HS2- anion 
can be x-bonded with a planar conformation and a C& symmetry or the ring is 
bent 1153 and asymmetrically bonded with a Iocal C, symmetry. 

In the infrared spectrum (Fig. l), two bands of medium intensity at 3010 
and 3035 cm-’ are observed; these bands may be assigned to aromatic C-H 
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TABLE1 

IRSPECTRAOFSOMEORGANOTITANIUMCOMPOUNDS<Frequenciesincm~1) 

,b CSH5TiC3H6 CsDSTiCsHs b CgHqTiCgHs C$-&fl-iCsH8C 
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TABLE 1 (continued) 

@%=5)3Ti CSHSTiCsHs CsD5TiCgHs CgH7TiC$?8 CsH8TiCsHs 
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stretching vibrations of CS, C6 and c8 rings. It is in this region (3100-3000 cm-‘) 
that all Y(C-H) stretching frequencies must he in a B structure. In a structure 
with a o-bond, the corresponding bands are found between 3006 and 2800 cm-’ 
[16]. The absence of a strong absorption band in the 1600-1650 cm-’ region 
indicates no Iocahzed C=C bonds are present in the compound; it seems proba- 
ble, therefore, that the cyclooctatetraenyl and the indenyl rings are both K-bond- 
ed- The band at 1445 cm-’ is due to C-C vibrations, probably w (C-C); it lies 
in the range where these vibrations for aromatic CS and C6 rings could be expect- 
ed_ This band is also found in C,D,TiCSH, 1133 and in triindenylactinide(IV) 
chlorides [ 17]_ 

In the absence of data for deuterated ring systems, a complete assignment 
is somewhat difficult in the 1200-100 cm-’ region, however it is possible to put 
forward a number of hypotheses: (a) the spectra of C9H7TiC8Hg and C,H,TiC& 
exhibit between 1050 and 1000 cm-’ bands of high intensity, strongly affected 
by the deuteration of the cyclopentadienyl ring [13], (b) they correspond prob- 
ably to 6(C-C) vibrations. The most important bands of the spectrum are ob- 
served between 800 and 700 cm-‘. originating probably from (C-H) vibrations 
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Fig_ 2. Ebxtronic absorption spectrum C-_) CgH-rTiCsHs cl.4 X lOa2 elf. THF>. <- - -) CsH$J?iCsHp 

(2.0 X IO4 iW. THF). 
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of the CS and C6 rings. The absorption band found at 459 cm’l belongs to (C-C) 
vibrations of the C, ring of the indenyl ligand [9]_ 

The electronic absorption spectrum of C9H7TiC8HB in the visible and near 
infrared regions is compared with that of CsHSTiCsHs in Fig. 2. A detailed inter- 
pretation of the former spectrum is being attempted_ 

Conclusions 

The color, poor solubility in organic solvents, good thermal stability, sub- 
limation behavior and sensitivity to oxygen of both C,H5TiC8Hg and C9H7TiC8HS 
suggest that they are structurally similar. EPR has shown [lo] that in both 
cases Tirv is reduced to Tim during synthesis. The IR spectra provide evidence 
for the aromatic character of the indenyl and the cyclooctatetraenyl rings and 
for the sandwich structure of the new compound [lo]. 
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