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Abstract 

Reaction of (‘Pr,NP),COFe,(CO), with Me,SiCHN, or Me&C- 
(Li)N, in hexane gives the orange complex [(‘Pr,NP),CHSiMe,]Fe,- 
(CO), which has been shown by an X-ray diffraction study to have a 
structure in which the carbenoid unit Me,SiCH: generated from 
Me&-N, has inserted into the (iPr2NP)2Fe,(CO), unit generated 

from (‘Pr,NP),COFe,(CO), by extrusion of the phosphorus-bridging 
carbonyl group. 
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The phosphorus-bridging carbonyl derivative (‘Pr,- 
NP),COFe,(CO), (I) [1,21 readily loses its phos- 
phorus-bridging carbonyl group at 80-110°C to give a 
reactive (‘Pr,NP),Fe,(CO), unit, which can be trapped 
by alcohols to give (‘Pr,NPORX’Pr,NPH)Fe,(CO), (R 
= Me, Et) [3], by aldehydes and ketones to give 
[(‘PrNP),OCRR’]Fe,(CO), (R = R’ = H, Ph; R = Ph, 
R’ = H, Me; R + R’ = -(CH,),-)[4], and by nitriles to 
give [(‘Pr,NP),N=CRlFe,(CO), (R = Me, Ph) [5]. We 
report here the first example of trapping of the reac- 
tive (‘Pr,NP),Fe,(CO), unit by a carbenoid unit, RR’C:, 
to give the corresponding ,[(‘Pr,NP),CRR’]Fe,(CO), 
derivative (II). Since the (‘Pr,NP),Fe,(CO), unit is 
unstable at the temperature at which it is formed in the 
absence of a trapping agent, a carbenoid unit must be 
chosen which is generated at the same temperature as 
the (‘Pr,NP),Fe,(CO), unit. Trimethylsilyldia- 
zomethane [6] was found to be a suitable carbene 
generator for this purpose. 
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A yellow solution of trimethylsilyldiazomethane (0.8 
ml of a 2 M hexane solution from Aldrich Chemical 
Company) in 25 ml of hexane was deprotonated with 1 
ml of a 2 M solution of n-butyllithium in hexane at 0°C. 
The resulting white suspension of Me,SiC(Li)N, was 
boiled under reflux with 1.12 g (2 mmol) of (‘Pr,NP),- 
COFe,(CO), (I) for 16 h. The 31P NMR spectrum of 
the supernatant liquid showed singlet resonances at S 
226 from unchanged (‘Pr,NP),COFe,(CO), and 6 140 
from the product. The product was separated by chro- 
matography under nitrogen on a silica column with 
hexane as eluent. Removal of solvent at 25”C/O.2 
mmHg from the eluate of the first band followed by 
repeated crystallization from hexane gave 0.04 g (4% 
yield) of orange crystalline [(‘Pr,NP),CHSiMe,]Fe,- 
(CO), (II: R = SiMe,; R’ = H), m.p. 135-136°C (dec); 
anal., calcd for C,H,,Fe,P,N,O,Si: C, 42.1; H, 6.1; 
N, 4.5. Found: C, 42.0; H, 6.1; N, 4.4; infrared v(C0) 
in hexane: 2043s, 2025w, 1999s, 1976s, 1955s, and 1934s 
cm -‘; 31P NMR in CDCl, (relative to external 85% 
H,PO,): 6 140.8; ‘H NMR in CDCl, (relative to 
internal Me&): S 6.48 (triplet, J = 23 Hz: CH), S 3.49 
(apparent septet, J = 7 Hz: isopropyl CH), 6 1.22 (mul- 
tiplet: isopropyl CH,, and S 0.25 (singlet: Me,Si); 13C 
NMR in CDCl, (relative to internal Me,Si): S 214.4 
(FeCO), S 114.0 (CH), 6 53.4 (isopropyl CH), 6 23.6 
and S 23.4 (isopropyl CH, groups), and 6 1.6 (Me,Si). 

The compound [(‘Pr,NP),CHSiMe,lFe,(CO), (II: 
R = SiMe,; R’ = HI is also formed by the more direct 
reaction of (‘Pr,NP),COFe,(CO), (1.12 g, 2.0 mmol) 
and Me,SiCHN, (2.25 mm011 in 25 mL of boiling 
hexane under reflux for 24 hr with apparent elimina- 
tion of CO from (‘Pr,NP),COFe,(CO), and N, from 
Me,SiCHN,. However, the 31P NMR spectrum of the 
reaction mixture indicates the formation of not only 
[(‘Pr,NP),CHSiMe,]Fe,(CO), (6 140.8) but also 
unidentified byproducts exhibiting pairs of doublets at 
S 281.5 and 245.2 (J= 122 Hz) and at S 255.8 and 
216.0 (J = 111 Hz), so that the cleaner but less direct 
reaction of Me,SiC(Li)N, with (‘Pr,NP),COFe,(CO), 
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Fig. 1. ORTEP diagram of [(‘PrzNP)zCHSiMe,]Fe2(C0)6 (Ik R = 
SiMe,; R’ = H): Fel-Fe2, 2.612(3) A; Fel-Pl, 2.226(3) A; Fel-P2, 
2.228(4) A; Fe2-PI, 2.239(4) A; Fe2-P2, 2.230(4) A; Pl-C19, 1.88(l) 
A; P2-c19, 1.91(l) li. 

(I) described above appears to be more suitable for 
obtaining a pure prodlct. 

The structure of [(‘Pr,NP),CHSiMe,lFe,(CO), (II: 
R = SiMe,; R’ = H) (Fig. 1) was determined by X-ray 
diffraction [7]. The presence of the expected Fe,P,C 
central unit similar to that in the (‘Pr,NP),COFe,- 
(CO), (I) starting material was confirmed. The P-C-P 
angle in this Fe,P,C unit changes from 84.4” in I to 
78.5(5)0 in [(‘Pr,NP),CHSiMe,]Fe,(CO),. The other 
measured angles around this carbon atom @i-C-P 
angles) are 122.1(6)0 and 122.0(6)“, close to the ideal 
120” for an sp* carbon atom, which may account for 
the ‘H and 13C chemical shifts of this carbon atom and 
the hydrogen directly bonded to it appearing in the sp* 

region rather than the sp3 region. 
The reaction conditions used to convert cPr,NP),- 

COFe,(CO), (I) into [(‘Pr2NP),CHSiMe31Fe2(CO), (II: 

R = SiMe,; R’ = H) by reaction with Me,SiC(Li)N, are 
similar to those used to convert diary1 ketories RR’C=O 
into the corresponding alkynes R’GCR [8] in a varia- 
tion of the Peterson reaction [9]. An analogous reac- 
tion of (‘Pr,NP),COFe,(CO), (I) with Me,SiC(Li)N, 
would be very unfavorable because of excessive P- 
W-P angular strain in the expected alkyne product 
(‘Pr,NPC&PN-‘Pr,)Fe,(CO), similar to that in 
small-ring alkynes such as cyclopentyne. In addition, 
the ability to isolate [(‘Pr,~P),CHSiMe,]Fe,(CO), (II: 
R = SiMe,; R’ = H) from (‘Pr,NP),COFe,(CO), (I) and 
Me,SiC(Li)N, is of interest since reduction of (‘Pr,- 
NP),COFe,(CO), (I) with LiAlH, does not give the 
analogous methylene-bridged derivative [(‘Pr,NP),- 
CH,lFe,(CO), (II: R = R’ = H) but instead its P-H 
bonded tautomer (‘Pr,NPHCHPN’Pr,)Fe,(CO), [3]. 
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