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Organoactinide Complexes 
Part I. Synthesis and Structure of Tris(cyclopenta- 
dienyl)uranium Fluoroalkoxides* 
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In the rapidly growing area of organoactinide 
chemistry [l] the use of fluorinated ligands has been 
virtually ignored. Only a very small number of 
fluorine-containing organouranium and thorium com- 
plexes are known [2-61. Well characterized examples 
are CP$JF [3, 41, [{~-C,H,(siMe,),},UOr-BF,)- 
O-F)12 [51 ad [{rl-CSHB(SiMe3)2}2UF12 PI. We 
report here the synthesis and structural characteriza- 
tion of a series of tris(cyclopentadienyl)uranium(IV) 
fluoroalkoxides, Cp&ORf (1). 

Experimental 

All reactions were carried out under rigorous 
exclusion of oxygen and moisture using a glovebox 
and standard Schlenk techniques. 

Synthesis of C&YORf (I) 
Equimolar amounts (3.0 mmol) of CpaUCl [7] 

and NaORt [8] were reacted in THF solution (50 ml) 
at room temperature for 24 h. After filtration 
through a thin layer of Celite filter aid the filtrate was 
evaporated to dryness. Recrystallization of the 
residue from toluene gave red-brown crystalline 
complexes (1) in 60-80% yield. All compounds gave 
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satisfactory elemental analyses. NMR details are 
shown in Table I. 

Crystal Data for Ic 
Dark red single crystals were obtained by slow 

evaporation of a THF solution. Cr9H1sC13F60U: 
M= 717.7, orthorhombic, space group Pcmn, Z = 4, 
a = 8.244(2), b = 12.413(4), c = 20.819(6) A, P= 
76.8 cm-r (MO Ko), 28,, = 65? The structure 
was solved by routine heavy atom methods and 
refined to R = 0.056, R, = 0.057 for 2 183 reflections 
(with IFI > 5uF). 

Results and Discussion 

CpaUCl cleanly reacts with lithium or sodium 
fluoroalkoxides in THF solution to give red-brown 
crystalline complexes of the type CpsUORt (1) 

CpaUCl+ -ORi + CpaUORf 

-‘cl- 
(60- 80% yield) 

Rf = CH2CF.3, CfCF312CH3, C(CF,)2CC13, 
C(CF3)2CF(CF3)2, CeF, 

The new organouranium fluoroalkoxides (1) are 
soluble in aromatic hydrocarbons and significantly 
more volatile than CpaUCl (e.g. lb sublimes at ca. 
120 ‘C/O.1 mm). The structure of CpsUOC(CFs)2- 
CC& (lc) was determined by X-ray diffraction. This 
represents the first structural characterization of an 
organouranium alkoxide of the type CpaUOR 19, 
lo]. Figure 1 shows a SCHAKAL drawing of lc. The 
central part of the molecule is the nearly linear 
U-O-C unit. The U-O distance (2.23 A) is slightly 
longer than those found for binary uranium alkoxides 
(2.03-2.13 A) [ll, 121. With an average U-C(Cp) 
distance of 2.74(l) the CpaU unit closely resembles 
other tris(cyclopentadienyl)uranium complexes [2]. 

TABLE 1. NMR SpectroacopIc Characterization of CpsUORr (Solvent: CeDe) 

18 

R f CH2CF3 

‘H NMR 6 0.2 (a. CP), 
fppm) - 10.4 (CH2) 

“F NMR 6 -8.4 (t, CF3) 
@pm) 

0020-1693/87/$3.50 

lb 

CfCF&CH3 

6 0.2 (s, CPI, 
- 9.2 (s. CH3) 

6 - 94.8. (9. CF3I 

lc 

C(CF&CCla 

6 0.2 fs, Cp) 

6 -97.1 (s, CF3) 

Id le 

CfCFa)aCF(CFsIs C6FS 

s 0.15 (s, Cp) s 0.3 (s. Cp) 

6 - 83.7, 6 - 136.8 fm. o-F) 
- 100.7 fm, CFsI, - 165.0 (m, m-F) 
- 202.1 (m. CFI - 169.5 (m, p-F) 

8 Elsevler Sequoia/Printed in Switzerland 



Fig. 1. Structure of lc. Selected bond lengths (A) and angles 

(“): U-O, 2.23(l); O-C, 1.43(2); U-C(Cp), 2.74(l) (av.); 

U-Cp, 2.45(l) (av.); U-O-C, 175(l) 
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