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Supplementary information

Computational details

The calculations were carried out with the Gaussian 98 suite of programs (ref. S1). The ECPs optimized by the Stuggart-Dresden Group were used for lanthanide centers and silicon (ref. S2-S3-S4). Large core ECPs were used according to the the previously proposed method (ref. S5). A 12 valence electron ECP was used for cerium. The ECPs were used in combination with their optimized basis sets which were supplemented by polarization functions, an f function for the large-core lanthanide and a d function on the silicon center. The nitrogen and hydrogen centers were treated with a 6-31G°° basis set. Geometry optimization was carried out at the B3PW91 (ref. S6-S7) level of theory without any symmetry constraints. The nature of the minimum was assigned by analytical calculations of frequency.
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Coordinates for [CeCl(N{SiH3}2)3]

Ce -0.017632    0.007465    1.224024

Cl -0.035980    0.024415    3.813441

 N  2.075201   -0.338280    0.484121

 N -1.347688   -1.639724    0.471350

 N -0.760027    1.984351    0.456217

Si  3.213525    0.822644    1.166080

Si  2.643857   -1.601337   -0.610399

Si -0.902349   -3.198257    1.164699

Si -2.720878   -1.517755   -0.631145

Si -2.338723    2.388896    1.128457

Si  0.053794    3.103257   -0.639918

 H  2.357491    1.780529    1.952103

 H  4.202204    0.194584    2.093996

 H  3.945535    1.591685    0.113724

 H  3.566805   -2.557223    0.079149

 H  1.455914   -2.355133   -1.114516

 H  3.372250   -1.007941   -1.776102

 H  0.347640   -2.917947    1.957310

 H -1.940954   -3.744511    2.089597

 H -0.584216   -4.220126    0.121110

 H -4.004698   -1.890201    0.042821

 H -2.817511   -0.105072   -1.109336

 H -2.536216   -2.416649   -1.814098

 H -2.735085    1.172430    1.923512

 H -2.298253    3.566554    2.047286

 H -3.369134    2.623284    0.071122

 H  0.382697    4.397862    0.036039

 H  1.322130    2.465016   -1.106366

 H -0.803570    3.402690   -1.830251

