
321 

Journal of Organometallic Chemistry, 295 (1985) 327-331 

Elsevier Sequoia S.A., Lausanne - Printed in The Netherlands 

OLEFIN COMPLEXES OF VANADOCENE 

M. MORkN, J.J. SANTOS-GARCiA, J.R. MASAGUER and V. FERNANDEZ 

Departamento de Quimrca Inorgirnica, Facultad de Cienuas, Umuersrdad Autbnoma, Canto Blanco, 28049 - 
Madrld (Spurn) 

(Received June 5th, 1985) 

Summary 

Oxidative addition of the olefins acrylonitrile. acrolein, crotonaldehyde and 
methyl vinyl ketone to vanadocene leads to formation of the corresponding metalla- 
cycle. 

Introduction 

Owing to the important role played by derivatives of titanium and vanadium in 
processes such as polymerization, hydrogenation or hydroformylation [1,2], some 
olefin and acetylene derivatives of these elements have been characterized [3-51. 
However, the only previously known olefin derivative of vanadium was the complex 
formed by reaction between dimethylfumarate and vanadocene [6]. On the basis of 
spectroscopic data [6] and on X-ray diffraction studies [7,8], cyclopropanemetal 
structure have been proposed for these olefin derivatives. 

In this paper we describe the synthesis and characterization of several complexes 
of vanadocene with activated olefins. 

Results and discussion 

Complexes of vanadocene with acrylonitrile, acrolein, crotonaldehyde and methyl 
vinyl ketone can be readily obtained by addition of the corresponding olefin to an 
ethereal solution of vanadocene under an inert atmosphere; brown air-sensitive 
solids immediately separate out. The IR spectra of the products show the character- 
istic bands of the n5-C5H5 rings at 3100-2900m, 1500-1430m, 1300-1250m, 1040m, 
860-820s cm-’ [9,10] and the characteristic bands of the CN and CO groups of the 
coordinated olefins are also observed, as shown in Table 1. 

In all cases, the Y(C=C) band, which is in the range 1608-1640 cm-i in the free 
olefin, disappears upon coordination to the vanadium atom, indicating the forma- 
tion of a metallacycle. This coordination mode is confirmed in the case of the 
acrylonitrile by shift of the v(CN) band to lower frequencies, upon coordination to 
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filtered off, washed several times times with Et,O, and dried in vacua at room 
temperature. The product is air-sensitive. (Found: C, 65.8; H, 5.3; N, 5.6; V, 21.0. 
C,,H,,NV calcd.: C, 66.6; H, 5.5; N, 5.9: V, 21.8%). 

(q’-CYiH5)2V(CH2CHCHO). This compound was obtained by the method de- 
scribed above from ($-C,H,),V (1 g, 5.5 mmol) and acrolein (0.33 g, 6 mmol). The 
brown solid which separates is more air-sensitive than that described above. (Found: 
C, 65.0; H, 5.1; V, 19.9. C,,H,,OV calcd.: C, 65.8; H, 5.9; V. 21.5%). 

(q5-C,H,),V(CH,CHCHCHO). This compound was prepared by a similar pro- 
cedure from ($-C,H,),V (1 g, 5.5 mmol) and crotonaldehyde (0.42 g, 6 mmol). 
After the addition of the olefin the violet vanadocene solution turned brown. 
Subsequent addition of pentane gave a brownish-green precipitate, which was 

filtered off, washed several times with pentane, and dried in vacua at room 
temperature. The compound was air-sensitive. (Found: C, 66.0; H, 6.0; V, 19.8. 
C,,H,,OV calcd.: C, 66.9; H, 6.3; V, 20.3%). 

($-C~7H_7),V(CH,CHCOCH,). Similarly, 1 g, 5.5 mmol of ($-C,H,),V was 
dissolved in 40 cm3 of Et >O and a solution of 0.42 g (6 mmol) of methyl vinyl ketone 
in 10 cm3 of Et,0 was added. A very air-sensitive dark green, solid was obtained. 
(Found: C, 65.8; H, 6.0; V, 19.7. C,,H,,OV calcd.: C, 66.9; H, 6.3; V, 20.3%). 
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