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Table 1. Optimized Metal-Metal Distances, 'Ajg—' Ay (5—58*) Spin-Free and 'A;;—>A,(§—8*) Spin-
Forbidden Transition Energies, Natural Orbital Populations and Bond Orders of [Mo,Cls]*", [Te,Cls]*,
[W,Clg]* and [Re,Clg]*~ by the MRMP2 Method  (distance in angstrom and energy in eV)

r(M-M) transition energy natural orbital population bond
complex state thisstudy exptl. vertical adiabatic exptl. o T 1) 8% m* o* order
[Mo,Clg]*™ 'Aygy 2277  2.14! 200 3.54 137 0.63 046 0.00 2.90

Ay 2307 254 252 237%7200 3.55 1.06 094 045 0.00 2.61

Ay 2341 0.57  0.53 200 3.41 1.03 097 059 0.00 2.44

[Te,Cll™ 'Ayg 2242 21477 2.00 338 124 0.76 0.62 0.00 2.62
Ay 2252 174 174 1.77%%2.00 3.51 1.04 096 049 0.00 2.5

A 2267 041  0.40 200 329 1.03 097 071 0.00 232

[W.Clg]*™ 'Ayg 2367 2.00 3.65 1.44 0.56 035 0.00 3.09
A 2.400 246 244 200 3.60 1.06 094 040 0.00 2.67

Ay 2435 0.54  0.50 200 3.57 1.02 098 043 0.00 2.59
[Re;Cl]*™ 'Ag 2314  2.24° 200 3.56 134 0.66 044 0.00 2.90
2259 2.03 (‘Ajg—'Ay, vertical)  1.92 3.74 1.54 0.46 026 0.08 3.20°

Ay 2316 197 197  1.82%°200 3.59 1.04 096 041 0.00 2.63

A 2352 041 039 200 3.49 1.02 098 0.51 0.00 2.5I

a CASPT?2 calculation with the 12/12 active space including  and c* orbitals *

Table 2. Relative Energies (Relative to "By, State) and

Table 1 4 'Alg Aoy ) . .
Natural Orbital Populations of [Re,(n—Cl),Clg]”™ by
the MRMP2 Method (energy in eV)

e (u—-Ch)Clg ™ relative natural orbital population
[Rey(n-CI)Clg]* 1 I orbital popul
state energy o c* 1 n* 9 5™
1
(Table 2) _ Ag  0.02 099 1.01 098 1.02 096 1.04

By 002 099 1.01 099 1.01 0.97 1.03
A, 001 1.00 1.00 0.99 1.01 0.98 1.02
By 0.00 1.00 1.00 1.00 1.00 1.00 1.00
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