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Table  3. Comparison o f  the observed and simulated lattice 
parameters for the Ti~ _ xZrxO2 system 

Values in parentheses are the degress of expansion (%). 

Amount  of replacement, x 
0 0.05 0.0625 0.10 0.125 

Observed 
a (,~) 4.594 4.605 (0.24) - 4.619 (0.53) 
c (A) 2.959 2.974 (0.55) - 2.991 (1.09) 

Simulated 
a (A) 4.585 - 4.596 (0.26) - 4.608 (0.53) 
c (A) 2.964 - 2.982 (0.59) - 2.999 (1.17) 

The  au thor s  would  like to t h a n k  Professor  A. M i y a m o t o  
o f  T o h o k u  Univers i ty  for his k ind  suppo r t  du r ing  this 
research. We are also grateful  to A. Mitani  for his help 
with the exper iment .  
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Abstract  

The name of  R. W. G. Wyckoff  is incorrectly given as 
Wyckhoff  on pages 165 and 169 of  the paper by Bartos, 
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Lieb, Uhrmacher & Wiarda [Acta Cryst. (1993), 1349, 165- 
169]. 

All relevant information is given in the Abstract. 
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Abstract. [FeSn(C6Hs)3  ( C 9 H 7 ) ( C O ) ( C O 2 ) { P ( C 6 H s ) 3  }], 
Mr = 855.33, monoclinic, P21ln, a = 17.715 (5), b 
= 13.156(4), c = 17.749 (5) A, /3 = 112.22(3) ° , V 
= 3829.2A 3, Z = 4, Dx = 1 . 4 8 g c m  -3, M o K a  (A 
= 0.71073 A), # = 11.1 cm -1, F(000) = 1736, T = 
296 K, 7057 unique reflections, R = 0.027, wR = 0.031 
for 5480 observed reflections with I > 3o-(/). The 
coordination environment about the Fe atom consists 
of a triphenylphosphine, the five-membered ring of the 
indenyl ligand, a carbonyl and a C-bound carboxylate. 
A triphenyltin unit is bound to the O atoms of 
the carboxylate group giving a bimetallic complex. 
The Sn- -O  bond lengths differ by 0.467 A which is 
considerably more than the difference observed for 
the related cyclopentadienyl analog; the steric demands 
of the bulky indenyl ligand are responsible for this 
difference. The geometry about the Sn atom is best 
described as a distorted trigonal bipyramid. 

Introduction. The possibility for thermal activation of 
CO2 through bifunctional systems having a highly basic 
metal center to bind carbon and an acidic center to 
bind one or both O atoms was suggested previously 
(Gambarotta, Arena, Floriani & Zanuzzi, 1982). As 
part of a general effort to synthesize and characterize 
bimetallic CO2-bridged compounds (Gibson, Richardson 
& Ong, 1991; Gibson, Ye & Richardson, 1992) we have 
prepared the title compound (see Fig. 1); its structure 
determination and comparisons with two other closely 
related compounds are presented herein. 

Experimental .  Under nitrogen, (r/5-C9HT)Fe(CO)2 - 
(PPh3)+.I - (2.00 g, 3.25 mmol) and Ph3SnC1 (1.25 g, 
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3.25 mmol) were dissolved in 15 ml of THF and cooled 
to 273 K. A solution of KOH (0.73 g, 13.0 mmol) in 
2 ml of H20 was added, with stirring, to this mixture. 
The mixture was allowed to stir for 10 min and became 
dark red during this time. Cold (273 K) water, 15 ml, 
was added and the mixture was then transferred to a 
separatory funnel to separate the organic layer. This layer 
was then dried over MgSO4, filtered, and concentrated on 
a rotary evaporator. Cold ether (30 ml) was then added to 
precipitate the product as a red-orange powder (1.50 g, 
54% yield). A sample of the product was dissolved 
in CH2C12 and the solution was carefully layered with 
pentane and then chilled to 243 K; orange crystals were 
obtained after 1 week. 

X-ray diffraction data were obtained with an Enraf- 
Nonius CAD-4H diffractometer, M o K a  radiation, 
incident-beam graphite monochromator, from an orange 
pyramidal crystal having approximate dimensions 0.23 
x 0.32 x 0.40 mm mounted on a glass fiber in a random 
orientation. The cell dimensions were taken from a least- 
squares refinement of the setting angles of 25 reflections 
whose 0 angles ranged from 13 to 16 °. An orthorhombic 
C-centered cell (a = 19.775, b = 29.439, c =13.156 A, 
a --/3 = 90, '7 = 89.88 °) was considered but eliminated 
due to the lack of mmm symmetry [axial photos; Rint(F 2) 
= 0.54 for observed equivalent reflections]. Data were 

Ph CO 0 ," 

"Fe C Sn ~ Ph 

p(Ph)3 ",, Ph 
Fig. 1. Sketch of the title complex (Ph = phenyl ring). 
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