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Table 1. Equilibrium bond lengths (in A) for PtCO and Ng-PtCO (Ng = He, Ne, Ar, Kr and Xe) and
the binding energies for Ng-PtCO including zero-point vibrational energy corrections and counterpoise
(CP) corrections, calculated by MPWPWO91 methods.

r(NgPt)  r(PtC) r(CO) BE, BE, BE BEY
PiCO ~ 1.767 1.159 — — — ~
He-PtCO  2.018 1.781 1.158 3.09 2.84 2.05 1.80
Ne-PtCO  2.561 1.770 1.159 1.23 1.12 0.88 0.78
Ar-PICO  2.538 1.786 1.159 7.04 6.78 6.54 6.29
Kr-PtCO  2.605 1.794 1.159 10.21 9.92 9.78 9.49
Xe-PtCO  2.706 1.803 1.158 1593 1569 1558  15.34

Table 2. Harmonic frequencies (in cm™) for PtCO and Ar-PtCO calculated at the MPWPW91 level.
Experimental fundamentals for PtCO by mmW [8], FTMW|[9], matrix isolation method [10] and PE
[11]are also given.

UCO) PtC) UPtCO) UNgPt) UNg-PtCO) Method Ref.
PtCO 2052.2 598.5 400.5 - - mpwpw91 This work
Ar-PtCO  2051.5 584.3 440.6 153.1 63.4 mpwpw91 This work
PtCO - 600 420 mmW [8]
PtCO - 605 - FTMW 9]
PtCO 2052 581 917 Ar-matrix IR [10]
PtCO 2040 550 360 PE [11]

Table 3. Harmonic frequencies (in cm™") for Ng-PtCO (Ng = He, Ne, Kr, and Xe)
calculated at the MPWPWOI level.

1 (CO)  w(PtC) 1, (PtCO)  YNgPt) UNg-PtCO)
He-PtCO  2059.7 590.9 439.0 362.0 1442
Ne-PtCO  2053.0 599.0 418.6 99.5 52.1
Kr-PtCO  2048.8 575.3 439.4 129.6 56.8
Xe-PtCO  2048.0 563.5 431.6 123.0 50.7

Table 4. Natural atomic orbital populations in valence orbitals and net charges (Q) for PtCO and
ArPtCO derived from natural population analyses for MPWPW91 results.

PtCO ArPtCO
Natural Electron Configuration Q Natural Electron Configuration Q
Ar - - [core]3s(1.98)3p(5.90)3d(0.01) 0.105
Pt [core]6s(0.98)5d(9.13) —0.096 [core]6s(1.01)5d(9.18) —0.181
C [core]2s(1.14)2p(2.29)3s(0.02)4p(0.02) 0.522 [core]2s(1.17)2p(2.28)3s(0.02)4p(0.02) 0.506
O [core]2s(1.71)2p(4.68)3d(0.03)4p(0.01) —0.426 [core]2s(1.71)2p(4.69)3d(0.03) —0.430
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