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Summary 

The complex (nl”-C,H,)Cr(CO),C,H, has been made and its reactions with u 
donor ligands L (L - (MeO),P and (EtO),P) and with SO, studied. The alkyl 
phosphites give compounds of the composition ( $-Cs H, )Cr(CO), LC, H,, and 
sulfur dioxide gives the corresponding S-sulfinato ( $-C5 H, )Cr(CO),SO& H,. 

Among complexes with stoichiometry ($-C,H,)M(CO),R (M = Cr, MO or W; 
R = alkyd or aryl) (I), chromium derivatives have received far Iess attention than 
those of molybdenum and tungsten, perhaps because they are less stable to air and 
consequently more difficult to handle. Only the methyl derivative has been obtained 
[1,2], and the photo-induced replacement of CO by other ligands L (L = Ph,P, 
{MeO),P) in solution has been studied. 

The photo-induced replacement of carbonyl ligands in a complex of the general 
formula I has been suggested to proceed dissociatively via l&electron ($- 
C,H,)M(CO),R species [3-61. It has been recognised that ($-CsH5)M(CO),Me 
(M = Cr, MO or W) complexes can be dealkylated in solution [4,7] if the solvent 
cannot stabilise the l&electron species ($-C,Hs)M(C0)2Me formed initially or 
when there is no other potential ligand is present. 

One of the most important reactions of transition n~etal-a~kyl complexes is the 
so-called insertion of unsaturated molecules, usually electrophilic species, into 
metal-carbon G bonds. One such species is sulfur dioxide. Hanna and Wojcicki f8] 
have investigated its reactions with the nitrosyl derivative ($-C,H5)Cr(N0)2R 
(R = CH, and CH,C,H,), but its behaviour towards alkyl cyclopentadienyltri- 
carbonylchromium complexes has not previously been investigated. 

We present below the results of experiments on the synthesis of ($-C5H5)- 
Cr(CO),C,H,, its photoinduced reactions with the u donor ligands (MeO),P and 
(EtO),P and its reaction with SOz. 
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Infrared and ‘I-i NMR spectral data for the complex are listed in Table 1. The 
SO,-containing product shows v(S0) absorptions at 1168 and 1036 cm-’ in the 
range expected for metal S-sulfinato complexes [IZ]; they thus provide good evi- 
dence for the proposed mode of metal-SO, attachement. As expected for the 
assigned structure, the CH, protons in (ns-C,H,)Cr(CO)iS02C2H5 resonate at 
lower field (S 4.58 ppm) than those in the parent complex (6 3.61 ppm). A 
comparable shift was observed on insertion of SO, into ($-CgH5)Fe(CO),CzHs 

u31. 
The signal from the cyclopentadienyl ring protons in the sulfinato complex 

appears at 6 value which is 0.46 unit larger than the corresponding signal for the 
alkyl precursor. King [14] reports that electronegative groups (Y) attached to iron in 
C,H,Fe(CO),Y cause shifts of the proton resonance to lower fields, probably owing 
to the inductive effects of Y. We suggest that the observed position of the C,H, 
proton resonance signal in the sulfinato is also the result of a strong electron- 
withdrawing effect of the C,H,SO, group. 

The values of Y(CO) for the S-sulfinato complex are higher than those for the 

parent alkyl. A comparable change in Y(CO) occurs on going from ( $-C,Hs)- 
Fe(CO),R to ($-C,H5)Fe(CO),SOzR (R = alkyl and aryl) [13]. and in Y(NO) on 
going from (q’-C,H,)Cr(NO),R to ~~~-CsH~)Cr{NO)~SO~R (R = CH, and 

CHzGHj) 181. 

Experimental 

All reactions were carried out under oxygen-free N,. Ethyl iodide was dried over 
sodium and distilled. Trimethyl and triethyl phosphite were dried over sodium and 
then distilled and degassed before use. Solvents were dried and deoxygenated. The 
SO, was passed through concentrated H,SO, and a P,0,,JCaC12 column. Silica gel 
(activated at 120°C for 1 d, degassed in vacuum and treated with N2) or Fluka 
alumina (neutral, type 507 C) deactivated with H,O (6%) was used for chromato- 
graphic separations. An Osram “Ultra-Vitalux” 300 W lamp was used for photoly- 
sis. Chromium was determinated by atomic absorption with a Perkin-Elmer 372 
spectrophotometer. The phosphorus was determined with a Autoanalyzer Technicon 

A-II. 
The IR spectra were recorded with a Nicolet 5 DX spectrometer using Nujol 

mulls between CsI windows. For spectra in solution NaCl windows were used. ‘H 
NMR spectra were recorded with a Bruker WM-200-SY spectrometer. 

A solution of sodium cyclopentadienide in diglyme (100 ml) was prepared from 
sodium hydride (0.60 g, 25 mmol) and freshly-cracked cyclopentadiene (6 ml, 72.8 
mmol) in a 500 ml three-necked flask equipped with nitrogen inlet, stirrer, reflux 
condenser, and pressure-equalizing dropping funnel. When all the metal hydride had 
dissolved, hexacarbonylchromium (6.60 g, 29.9 mmol) was added, and the mixture 
was heated under reflux for 3 h. The colour changed from a pink-violet to a 
green-brown. The solvent was removed by distillation under reduced pressure and 

the residue sublimed in vacuum. (No Cr(CO), was recovered.) The (T$-C,~H,)C~- 
(CO),Na was taken up in THF and ethyl iodide was added in sufficient excess to 
react with the total amount of sodium (NaH) used in the preparation. The mixture 



Anal. Found: C. 4X.70: 11. 6.70; 1’. 8.29: C‘r. 13,X6. (“,,H,.Oc,l’Cr calcci.: (‘. 
4X.01: Iii. 6.84: P. 8.40: Cr. I4.11F. 
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