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C(n-G& )Z Fe2 WOh-,(CNR),l (n = 1 or 2) and alkyl halides, R’X, react to 
give [(TI-C~H~ )2 Fe2 (C0)3-n(CNR)n_1 (~-CO)(II-CN {R’} R)] X in a reaction which is 
facile for R = Me, Et or PhCH2 but does not occur for R = t-Bu, is faster for X = 
I > Br >> Cl, and is dependent upon the nature of R’. 

Treichel et al. have shown that [ (ir-Cs HS )* Fe, (CO), (CNMe)] is readily 
protonated by dilute mineral acids to give [(n-C, HS )z Fez (CO)z (CL-CO)@-CN {HIMe)] _ 
salts [l], whilst [(Ph,PCH,CH,PPh,),M(CNR)2] complexes (M = MO or W) are 
protonated or alkylated under relatively mild conditions [Z] . 

We report here that [(T-C, H, )* Fe, (CO), (CNR)] and [(i-&, H5 )* Fe, (CO)? - 
(CNR)2 ] are protonated readily to give [ (TT-C~H~ )2 Fez (COjz (p-CO)(cl-CNCH}R)] + 
and [(n-C, HS I2 Fe2 (COj2 (D-CN IH)R):! 1 ‘+ salts when R = Me, Et, and CH,Ph but 
not t-Bu. In both series the &=N(H)R groups act as bridging ligands. They give 
rise to characteristic absorption bands in their infrared spectra at ca. 1600 cm-’ 
which are due to v(C=N); 

The neutral complexes also act as nucleophiles in displacing the halide ions 
from some alkyl halides, R’X, with the formation of the salts [(T-C~H~)~F~~(CO)~- 
(,u-CO)(@N{R’}R)]X and [(n-C,Hg)2Fez(CO)(CNR)(r2-CO)(&N{R’)R)]X. The 
extent of these reactions is limited by R, R’ and X. As might be expected, they 
occur more readily for X = I than Br but not normally for X = Cl. The nature of 
both R and R’ is important. Reactions do not take place when either are t_Bu, 
but when both are Me, Et, CH;!Ph, or n-alkyl they are quiti rapid at room 
temperature. Finally, it should be noted that [(n-C, H5 )z Fe? (CO)z (CNMe)2 ] is 
alkylated more readily than [ (n-Cs Hs )* Fez (CO)s (CNMe)] . 

Typical infrared spectra of these alkylated complexes in chloroform solu- 
tion are: [(n-CsHs)2 Fez (CO)z (p-CO)@-CN{Me}Et)]I: v(C0) 2022 (10-O), 1998 
(2.3); z&CO) 1835 (2.8, broad); and z&.K=N) 1584 (3.1); [(n-CSHs)2Fe2(CO)2- 
(CNMe)(p-CO)(p-CN{Et)Me)]Br: v(CN) 2170 (8.5); v(C0) 1982 (10.0); V(P-CO) 

*To whom correspondence should be addressed. 
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1810 (6.3); and z+-C=N) 1586 (42). Peak positions (cm-‘) with relative peak 
hei&ts in parentheses 
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