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GED data for 2:  Electron scattering intensities for 2 were recorded on Kodak Electron Image plates using the Balzers’ gas electron diffraction apparatus in Oslo operating at ca. 41.5 kV (electron wavelength ca. 0.058 Å).  Nozzle-to-plate distances for the metal inlet nozzle were ca. 248 and 498 mm, yielding data in the s range 1.5-29 Å-1.  Three plates were exposed at the long distance and five at the short distance and the sample and nozzle temperatures were maintained at 420 K during the exposure periods.  The scattering patterns of benzene were used for the purpose of calibration of the electron wavelength.  The electron-scattering patterns were converted into digital form using a Joyce Loebl microdensitometer. The programs used for data reduction
 and least-squares refinement
 have been described previously; the complex scattering factors were those listed by Ross et al.

Summary of Theoretical Results

All calculations done with the Gaussian 94
 package of programs using either the B3LYP
 or UB3LYP DFT approach with a 6-311G* basis set for P and 6-31G* basis sets on all other atoms.  All calculations were performed using the resources of the U.K. Computational Chemistry Facility, on a DEC 8400 superscalar cluster equipped with 10 fast processors, 6 GB of memory and 150 GB disk.  “Diphosphine” refers to (syn,anti-P[CH(SiMe3)2]2) and “radical” refers to P[CH(SiMe3)2]2.

Conformational Description
Label
Energy / a.u.
Relative Energy / (kJ/mol)
P-P Bond Energy / (kJ/mol)

Diphosphine, Single Point Energy†
1
-4111.49606999
258.00 (1/2 of 1)
95.88

syn,anti-radicals, Single Point Energy†
1A1
-2055.73639389
288.56



1A2
-2055.72315900
323.31


syn,anti-radicals,  H Optimized, Heavy Atoms Fixed‡
1B2
-2055.81424078
84.18


syn,anti-radicals, Fully Optimized§
1C2
-2055.83386190
32.66


syn,syn-radicals, Fully Optimized§
2
-2055.84630210
0


† All atoms in the experimentally determined positions.

‡ Heavy atoms fixed in experimentally determined positions, H atoms allowed to optimize.

§ All atoms allowed to optimize.
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