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complexes are the trans-L-M-L and trans-X-M-Y angles. When 
L = CO, the L-M-L angles are all similar, 108 f 3 O ,  with 
extreme values being noted for CpMo(CO),(ZnBr) ( 100.9)2' and 
[CpMn(CO)2(PPh3)(SnC13)]+ (1 15.1°).2i When L is a more 
sterically-demanding phosphine ligand, a wider range of values 
is found; some representative examples are given in Table IV.  
Because of the counteracting influences of the apical Cp group, 
which would favor small P-M-P angles, and the basal X and Y 
groups, which favor large P-M-P angles, no clear correlation of 
P-M-P angles with phosphorus cone angles is apparent. In the 
extreme where X = Y = H and basal steric conflicts are mini- 
mized, an unusually small P-M-P angle of 108.6' is in fact 
observed for trans-CpRe(PPh3),H2.2J This tendency is consistent 
with the previously noted reference for trans stereochemistry in 

The trans coordination mode of 1 may be similar1 attributed 

previously reported in the literature incorporate relatively small 
chelating groups. To the best of our knowledge dppe is the largest 
chelate previously reported, with a cone angle 8 of 1 2 5 O ,  which 
is considerably less than that of dfppe (8 = 1 5 1 O ) .  Given identical 
X and Y basal groups, one would anticipate a greater driving force 
for trans coordination in 1 to minimize interactions between dfppe 
and the cyclopentadienyl group. 

hydride chelates, CpM(P % )(H)2.738 

to steric interactions. All cis complexes CpM(L si )(X)(Y) 
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a steric "crossover" point between cis- and 

a useful predictive guideline in future CpML4 studies. In com- 
paring NMR spectroscopic data of 1 with cis-CpMo(dppe)- 
(CO)CI, we noted the presence of a minor cyclopentadienyl 
resonance ( ~ 8 % )  in the IH NMR spectrum of CpMo(dppe)- 
(C0)CI at 6 5.13 along with a corresponding singlet in the ,IP 
NMR at S 8 1.9 that is very close to the average of the phosphorus 
chemical shifts of the cis isomer. It seems probable that these 
resonances are due to trans-CpMo(dppe)(CO)CI and that in this 
particular system the free energies of the cis and trans isomers 
are closely comparable. 
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trans-CpM(L 5 )(X)(Y) coordination geometries would provide 
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Page 1983. In the abstract, the space group C2/c with Z = 8 is given 
incorrectly. I t  should read space group Cc, Z = 4.-W. Gregory Jackson 
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Pages 1 162-1 168. The supplementary material was omitted from the 
original paper. I t  has now been included, as indicated in the following 
paragraph. 
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