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SUMMARY 

The hexacarbonyl cation Re(CO)l 
to give alkoxycarbonyl derivatives. The 
complex [Re(CO),C,H,]+ is described 
compared with that of Re(CO)g. 

reacts with nucleophiles of the type OR- 
preparation of a new cationic ethylene 
and its reactivity towards nucleophiles 

The ability of certain cationic carbonyl derivatives to undergo nucleophilic 
addition at the coordinated carbon atom has been recognised as indicative of the 
activation ofthe CO ligand by afornzal positive charge’. Several years ago Muetterties2 
demonstrated that the oxygen atom in Re(CO),’ undergoes moderately fast exchange 
with the oxygen atom in water. He considered that this exchange might proceed 
through a carboxylic acid intermediate of the type Re(CO),COOH by attack on a 
carbon by OH-. We now report that contrary to previous observations3, addition of 
OR- to Re(CO)* 6 occurs smoothly to give the expected ester derivatives_ The com- 
plexes obtained were identical to those produced from the reaction of NaRe(CO), 
with ClCO,R (see Table 1) and may be reconverted to the original cation by reaction 
with acid. 

OR- 

Re(C0)6PF6 ~ Re(CO),CO,R 
6 

TABLE 1 

Compound IR (cm-‘) ‘H NMR (r) 

v(Cz0) v(C=O) 

Re(CO),CO,Me 

Re(CO)&02Et 

13e(CO)&H41PF6 
RezO(CO)lo“ 

2142 w, 2034 vs, 1639 m 6.38 (singlet)” 
2004 s* 
2140 w, 2034 vs, 1636 m 5.71 (quartet) 
2004 sb 8.73 (triplety 
2168 m, 2070 vs.= 4.92 (singlet)’ 
2045 vs, 2015 w, 
1984 s, 1936 m, 
1895 wb 

@ Characterised by mass spectrum. b In Ccl& c In CHJN02. d In C6H6. e In (CD&CO. 
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Reaction of Re(CO),CO,R (R=Me, Et) with HPF, 
An ether solution of 0.059 g (0.15 mmole) Re(C0)5Me was shaken with two 

drops of 65% HPF+ The white precipitate which formed was washed with ether and 
dried in uacuo (0.052 g, 67.8%). The product was identified as Re(C0)6PF6 by its 
IR spectrum_ Similarly 0.065 g (0.16 mmole) of Re(CO),CO,Et gave 0.060 g (73.6%) 
of Re(CO),PF.+ 

Preparation of [Re(CO),C,H4] PF, 
A mixture of 2.19 g (5.9 mmoles) of Re(CO)&I, 1.60 g (12 mmoles) of freshly 

sublimed AlC13 and 70 ml dry cyclohexane were shaken under 110 atm of ethylene at 
4S’ in an autoclave for 48 h. After cooling the solvent was removed and the residue 
added to 70 ml of water which had been acidified with two drops 6 N HCI. The in- 
soluble white solid [shown to be Re(CO),Cl from its IR spectrum] was filtered off 
and the aqueous solution concentrated to half volume. On the addition of a 15% 
solution of NH,PF, the white complex precipitated out and was recrystallised from 
acetone/ether (0.72 g, 24%). (Found: C, 16.8; H, 0.8; P, 6.0. C,H4F,05PRe calcd.: 
C, 16.8 ; H, 0.85 ; P, 6.2x.) 
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