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I ntroduction

I
Cﬁ() (C7()H20) Pt(PH3)2, Pt(PMe3)2, RhH(CO)(PH3)2,
ItH(CO)(PH;),, IrCI(CO)(PH3),
(C2H4): (CZOHIO); (CZIHIZ)

C60
DFT MP2-MP4(SDQ)
Computational methods

DFT B3LYP H, C,
O,P,Cl 6-31G Pt,Rh,Ir LANL2DZ 6-31G(d) (541/541/111/1)
Pt(PH;),(C5Hy), Pt(PH3)»(CaoH o), Pt(PH;),(CoHy)  MP2-MP4(SDQ)

6-31G  LANL2DZ (541/541/111/1) Pt(PH;),(Cgo) MP2

Results and discussion

Ceo 2 6 Cc-C 5
6 C-C 6-31G LANL2DZ DFT

Pt(PH3),(Ceo) 14.1 kcal/mol

CZOHIO: C21H12

DFT Pt(PH3), Pt(PMes), C,Hy4, CyoHyo, Co1Hia, Ceo
Pt-P Ce0, CaHa, Ca1Hia, CaoHio Pt(PH;),
CroHao Pt(PH3)2(Cr0Hao) Pt-P
(Figure 1) Rh, Ir Ir, Rh
- RhH(CO)(PH3), CoHy > Coo
IrH(CO)(PHs), CaoHio > CoiHps > CHy > Coo IrCI(CO)(PHs), CoHypy > Co >
C,H, 1rCI(CO)(PH5), CHs Ce
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Pt(PH3)»(C;Hy)  Pt(PH3)x(CaoHio) Pt(PH;3)2(Ca1Hi2) Pt(PH3)2(Ceo) Pt(PH;)2(CroHao)
Figure 1. Optimized structures of Pt(PH3), complexes with C,H,, Cy0H o, Co1H 12, Ceo, and C7oHay.



Cl

P(PHs), MP2-MP4(SDQ)
Ceo MP4(SDQ) Pt(PH3)>(Ceo)
MP2 (Table 1) DFT CaHiy  CaHio
MP2-MP4(SDQ) C,H, Pt(PH;),(C,Hy),
Pt(PH;)»(Cy0Hy0), Pt(PH3),(CHyz)  MP2-MP4(SDQ)
MP4 PH(PH;)x(Ceo) 40keal/mol
DFT

Table 1. Binding energies of various Pt(PH3), complexes with @ conjugated compounds
calculated with basis sets of 6-31G(d) and (541/541/111/1). Unit: kcal/mol.

CH, CuH,, CyuHp, Ceo CroHayo
DFT 1486  -4.89 -2.57 14.91 -8.03
MP2 2609  27.98 31.80 54.74 2
MP3 2449 2041 23.91 2 2
MP4(DQ) 23.16 19.01 22.99 2 -2
MP4(SDQ)  24.15 22.32 26.07 -2 -2
Calculated with basis sets of 6-31G and (541/541/111/1) a) No examinations have been carried out.
DFT Table 2 CyyHyo CyHp
C,Hy Ceo
DFT CHy  Ceo
C,H,
IrH(CO)(PH3), > Pt(PH;), > Pt(PMes), > IrCI(CO)(PH;), > RhH(CO)(PH;), Cqgo Pt(PMe;), >
Pt(PH;), > IrH(CO)(PH3), > RhH(CO)(PH;), > IrCI(CO)(PH3), Ceo
C,H, Pt(PMe;), > Pt(PH;), > IrH(CO)(PH;), > RhH(CO)(PH;), >
IrC1(CO)(PH3), HOMO Pt(PMe;), >
Pt(PH;), > IrH(CO)(PH3), > RhH(CO)(PH3), > IrCI(CO)(PH;), Ceo
C,H, Ceo
T

Table 2. Binding energies of C,Hy, Cy0H g, C21Hj2, Cso, and C7oH,, complexes with various transition metal
species calculated with basis sets of 6-31G and (541/541/111/1). Unit: kecal/mol.

C,H, 13.97 10.12 7.37 14.83 8.73
CaoHyo -4.58 -6.48 x®) -8.75 x®)
CyHy, -2.19 -4.36 x®) -3.53 -13.90

Ceo 17.05 18.86 9.06 15.78 2.91

CooHao -7.25 2 2 -2 o

a) No examinations have been carried out. b) No stable complexes exist.



