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Abstract 
The title complex [{Li(C4H80)3}Br{Pr(C9H~3)3}] has 
a distorted pseudo-tetrahedral geometry around the ten- 
coordinate Pr atom. The (BuCp)3Pr unit and Li(thf)~ 
cation (where thf is tetrahydrofuran) are connected by 
a #-Br atom. The Pr--Br  and Li--Br  distances are 
2.995(1) and 2.495(15),~, respectively, and the Pr- -  
Br--Li angle is 137.3 (3) °. 

Comment 
Anionic complexes containing a (CsHs)3Ln unit, such 
as [(CsHs).~PrC4H9]- (Jahn et al., 1984), [(C~H.~)3Nd- 
C6Hs]- (Gao et al., 1992) and [(CsHs)~Ln(C~Hs)]- 
(Ln = La, Ce, Pr, Nd) (Jacob et al., 1989), have 
been reported. Recently, we described the syntheses 
and molecular structures of [(tBuCp)3Nd(/~-Br)Li(thf)3] 
(Song et al., 1992) and [(tBuCp).~Ln(#-C1)Li(thf)3], with 
Ln = Nd (Guan et al., 1994) and La (Ren et al., 1994). 
We now report the structure of the analogous complex 
[(BuCp).~Pr(/~-Br)Li(thf)3], (I), which was isolated from 
the reaction between equimolar amounts of (BuCp)2- 

tB u 

(I) 

l Alternative name: g-bromo-tris[2,2,2(rl 5Ftert-butylcyclopentadien- 
yl]tris(tetrahydrofuran- 1 ~OHithiumpraseodymium. 

PrC1 and LiPh in a solution of LiBr in THF-Et20. It 
was supposed that disproportionation occurred during 
the metathesis reaction. 

The crystal structure determination confirms that the 
title complex, (I), is a heteronuclear bimetal complex, 
similar to those of analogous formula quoted above 
(Fig. 1). The central metal Pr 3÷ ion is coordinated by 
three tBuCp groups in a 7-/5 manner and by one Br-  
ion to give a coordination number of 10. The Li ÷ ion is 
coordinated by three O atoms from three thf molecules 
and one Br- anion. The coordination polyhedra of the 
Pr ~+ and Li ÷ ions both have distorted pseudo-tetrahedral 
geometries. 
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Fig. 1. The molecular structure of (b. Displacement ellipsoids are 
drawn at the 50cA probability level and disorder has not been 
represented. 

The Pr--Br  [2.995(1),~] and Li--Br  [2.495(15)A] 
distances, and the bond angle Pr - -Br- -Li  [137.3 (3)0] . 
in the title complex are similar to those of Nd- -  
Br [2.978 (2)A], Li- -Br  [2.502 (3),~] and N d - - B r - -  
Li [136.4(6)°], respectively, found in [('BuCp)3Nd(/~- 
Br)Li(thf)3] (Song° et al., 1992). The average Pr---C 
distance is 2.8 (2) A. In Table 1, Cp denotes the centroid 
of a cyclopentadienyl ring. 

The methyl groups C7-C9 and C25-C27, atoms C36- 
C39 of one tetrahydrofuran ligand and atoms C3 and C4 
of a cyclopentadienyl ring were found to be disordered. 

Experimental 
The title complex was isolated from the reaction between 
equimolar amounts of ('BuCp)2PrCI and LiPh in a solution of 
LiBr in THF-Et20, followed by crystallization from a toluene 
solution at 243 K. The compound is very sensitive to air and 
moisture. Consequently, all manipulations were carried out 
under argon using Schlenk techniques. A suitable crystal was 
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712 [L iPrBr (C9H 13)3(C4H80)3]  

sealed in a thin-walled glass capillary for the crystal structure 
determination. 

Crystal data 

[LiPrBr(CgHI3)3(CaHsO)3] Mo Kc~ radiation 
Mr = 807.68 A = 0.71069 ,~, 
Triclinic Cell parameters from 20 
P1 reflections 
a = 11.905(4),~ 0 = 18.52-21.67 ° 
b = 12.337 (3) ,4, # = 2.194 mm -~ 
c = 14.218 (4) A T = 293 (2) K 
o~ = 88.17 (2) ° Prismatic 
/3 = 80.50 (3) ° 0.30 × 0.20 × 0.20 mm 
3' = 84.52 (2) ° Yellow 
V = 2049.9 (3) ~3 
Z = 2  
D~ = 1.308 Mg m -3 
O,, not measured 

Data collection 
Rigaku AFC-7R diffractom- 

eter 
w-20 scans 
Absorption correction: 

empirical A F  (Walker 
& Stuart, 1983) 
Tmi, = 0.569, Tm~x = 0.645 

4993 measured reflections 
4717 independent reflections 

Refinement 

Refinement on F 2 
R(F) = 0.039 
wR(F 2) = 0.086 
S = 1.067 
4706 reflections 
496 parameters 
H atoms not refined 
w = l/[o'2(Fo 2) + (0.03P) 2 

+ 4.6185P] 
where P = (Fo 2 + 2F~)/3 

3252 reflections with 
1 > 2o(/) 

Ri,t = 0.027 
0max = 21.5 ° 
h = - 12 ~ 12 
k =  - 1 2  --, 0 
l = - 14 ~ 14 
3 standard reflections 

every 200 reflections 
intensity decay: 1.73% 

(Z~/O')max = 0.009 
Apmax = 0.603 e ~ - 3  
z~pmin = -0 .388  e ,~-3 
Extinction correction: none 
Scattering factors from Inter- 

national Tables for X-ray 
Crystallography (Vol. IV) 

Table  1. Selected geometric parameters (A, 0) 
Prl--Brl 2.995 (1) BrI--Lil 
Prl--Cp 1 2.602 (7) Lil--O2 
Pr 1--Cp2 2.585 (8) LiI--O3 
Prl--Cp3 2.589 (7) Lil--OI 

Brl--Prl---Cpl 102.4 (3) Cpl--Prl--Cp3 
Brl--Prl--Cp2 102.1 (4) Cp2--Prl--Cp3 
Brl--Prl----Cp3 97.8 (4) LiI--BrI--Prl 
Cpl--Prl---Cp2 115.3 (3) 

The structure was solved by  the 
and refined by  least-squares 

2.495 (15) 
1.918 (13) 
1.924 (13) 
1.929 (14) 

117.5 (3) 
116.9 (4) 
137.3 (3) 

heavy-a tom Patterson method 
calculations. H atoms were 

included but not refined. The quality of the crystals and 
disorder prevented collection of intensity data to greater than 
0 = 21.5 °. 

Data collection: MSC/AFC Diffractometer Control Soft- 
ware (Molecular Structure Corporation, 1992a). Cell refine- 
ment: MSC/AFC Diffractometer Control Software. Data reduc- 
tion: TEXSAN (Molecular Structure Corporation, 1992b). Pro- 
gram(s) used to solve structure: SHELXS86 (Sheldrick, 1990a). 
Program(s) used to refine structure: SHELXL93 (Sheldrick, 
1993). Molecular graphics: SHELXTL/PC (Sheldrick, 1990b). 

We thank  the Natura l  Nat iona l  Sc i ence  Founda t ion  o f  
China ,  Natura l  Sc ience  Founda t ion  o f  J iangsu  P rov ince  
and the Labora to ry  of  Organometa l l i c  C h e m i s t r y  of  
the Shangha i  Inst i tute of  Organ ic  Chemis t ry ,  Ch inese  
A c a d e m y  of  Sc iences ,  for f inancial  support .  

Supplementary data for this paper are available from the IUCr 
electronic archives (Reference: NA 1291). Services for accessing these 
data are described at the back of the journal. 
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Abstract 
The  Zn !I ion in [ZnCI(CI]H26N4)]CIO4 has a dis tor ted 
t r igona l -b ipyramida l  geomet ry ,  wi th  the te t radenta te  
m a c r o c y c l i c  l igand and the C I -  ion const i tu t ing  the 
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