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Table 1

[M2]n(OXA)n-1
Number of Orbitals

Orbital
n = even
n = odd

[M2] 
n/2 b2g + n/2 b3u
(n+1)/2 b2g + (n-1)/2 b3u

[M2] *
n/2 b1g + n/2 au
(n-1)/2 b1g + (n+1)/2 au

filled oxalate (A)
n/2 b2g + (n-2)/2 b3u
(n-1)/2 b2g + (n-1)/2 b3u

empty oxalate (B)
(n-2)/2 b2g + n/2 b3u
(n-1)/2 b2g + (n-1)/2 b3u

Details of Density Functional Theory Calculations

For this work, molecular and electronic structure determinations were performed under either rigid D2, D2h or D4h symmetry using both the Gaussian 981 and ADF 2000.012-5 programs.  With Gaussian 98, we have used the B3LYP6-8 functional along with the 6-31G* basis set for H, C, N and O,9 and the SDD energy consistent pseudopotentials for Mo and W.10  With ADF 2000, we have used the exchange and correlation functionals of Perdew and Wang,11,12 along with a double- Slater basis set with d-type polarization functions for H, C, N and O (1s frozen core for C, N and O), and triple- basis sets were employed for both Mo (3d frozen core) and W (4d frozen core).  ZORA scalar relativistic corrections were applied to all systems under ADF.13-17  All geometries were fully optimised at the above levels using the default optimisation criterion of the respective programs.  Orbital analyses were completed with GaussView.18  Electronic transition energies and oscillator strengths were predicted using the time-dependent density functional theory (TDDFT) method implemented within the Gaussian 98 and ADF 2000.01 programs, and using the default optimization criteria (TDDFT).19-23
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