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Summaq 

The complexes [Et,N][CpNb(X)(CO),] (X = H. D) have been prepared by reduc- 
tion of CpNb(CO), in THF and subsequent treatment with CX,CN/[Et,N]Cl_ 
There is IR-spectroscopic evidence for the formation of an intermediate 
[CpNb(CO);]‘- _ The isotope effect (‘H, “H) on the “Nb shielding (6 ppm) and the 
temperature dependencies of S(93Nb) (0.25 ppm/deg) and the line widths are 
discussed. 

Introduction 

We have recently shown that [CpV(CO),]z-. obtained by the reduction of 
CpV(CO), in THF [I], liquid NH, [2] or HMPA [3] is converted to the hydride 
complex [CpV(H)(CO),]- in the presence of acetonitrile [4]. This anion. which can 
be stabilized by precipitation with [Et,N]+, was also obtained by Bergman and 
co-workers by reaction of Na,[CpV(CO),] with H,O/THF [5]. Bergman has exten- 
sively studied the chemistry of this anionic hydridovanadium species [5.6]. 

Results and discussion 

We have now successfully applied our method for the preparation of 
[Et4N][CpNb(X)(CO),], where X = H or D. The complexes are formed according to 
equation I_ 

* See ref. 20 for communication IL 
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on a Bruker DP 80, ‘“Nb NMR spectra on a Bruker WH 90 spectrometer at 22.00 
MHz in 7.5 nun diameter vials relative to NbCI,/CH,CN. 93Nb chemical shifts are 
quoted relative to NbOCl, (8 = 0; S[NbCl,] = +450 ppm); absolute error at 
constant ( f 1 deg) temperature is less than 1 ppm. 

A solution of 1.27 g (4.7 mmol) CpNb(CO), in 40 ml THE’ was added to 300 g of 
sodium amalgam (containing 1% sodium) and the mixture was stirred for 3 hours. 
During this time. the colour changed from red to dark brown and a powder (a 
mixture of Na,[CpNb(CO),] and Na[CpNb(H)(CO),]) separated. The powder was 
brought into suspension, and the suspension was poured off and evaporated to 
dryness (room temperature)_ The pasty brown residue was dissolved in 35 ml 
CH,CN containing 0.78 g (4:7 mmol) of rigorously dried (high vacuum, 100°C) 
[Et,N]Cl, and stirred for i5 min. The dark green solution which formed immediately 
was filtered (to remove most of the NaCl), and the residue on the filter extracted 
twice with 10 ml portions of 5% [Et,N]CI/CH,CN. The combined filtrates were 
evaporated to dryness, the brown powder washed twice with 5 ml portions of 02-free 
H,O and freed from water by suction. For purification, the moist rawproduct was 
redissolved in 10 ml of CH,CN. Treatment with 10 ml of n-heptane produced a 
fluid, red-brown oil. The supernatant heptane layer was discarded, and 20 ml THF 
were added with vigorous stirring to the remainder_ The brown powder thus 
obtained was filtered off and dried under high vacuum (5 hours) to yield ochre 
[EtsN][CpNb(H)(CO),]. Yield 1.0 g (57%). The complex is highly air-sensitive, 
slightly soluble in THF (red solution) and readily soluble in CH,CN (green 
solution)_ Found: C. 45.2; H, 7.3; N, 3.8; Nb, 25.9. C,,H,,NNbO, (361.28) calcd.: 
C. 49.87; H, 7.25; N, 3.88; Nb, 25.72%. The repeatedly low carbon values may result 
from incomplete combustion of C due to the formation of niobium carbide. 
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