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Abstract:
n=4, and M=Cu, Ag, and Au for n=5) were predicted to be stable species by density functional theory. The result

Planar coordinate carbon-centered transition-metal hydrometal complexes M,H,C (M=Ni, Pd, and Pt for

showed that the planar tetracoordinate carbon centers in M,H,C systems followed the octet rule while the planar
pentacoordinate carbon centers in M;H;C form partially ionic bonds with their transition metal ligands. The possibility
to form one-dimensional M,,;,H,,,2C, or multi-dimensional chains containing double or multi planar tetracoordinate

carbons was also investigated.
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Fig.1 DFT structures of D, M ,H,C and D,, M;H,C,
(M=Ni, Pd, Pt) (a) and D5, M;H;C (M=Cu, Ag, Au) (b)

Bond lengths (nm) are indicated.
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Table 1 The structure parameters of M,H,C,, calculated at DFT-B3LYP/6-31+G(d,p)/Lanl2dz

M,H,C,, Symmetry Vpin/om™ Evovo/eV AE,,/eV gcllel gullel WBIc WBIcu
NiH,C D, 93 ~5.86 3.08 ~0.60 +0.49 3.63 0.76
PdH,C Dy, 61 -6.78 3.52 —0.52 +0.41 3.54 0.71
PtH,C D, 50 -6.97 3.46 —0.54 +0.37 3.74 0.82
NiHCs Dy, 38 -6.33 2.79 -0.57 +0.51; +050 3.59 0.15; 0.86
PdH.C» Dy, 33 -6.78 2.94 -0.49 +0.43; +0.40 3.48 0.46; 0.82
PtHC, Dy, 35 -6.97 3.26 -0.55 +0.41; +0.40 3.68 0.53; 0.95
Cu:H,C Dy, 46 —5.42 1.94 -1.88 +0.78 2.41 0.33
AgH,C D;, 37 -5.11 1.81 -1.66 +0.70 2.24 0.28
AuH.C Dy, 37 —5.08 1.91 -1.70 +0.61 2.32 0.35

WBIc: total Wiberg bond of carbon centers; WBIcy: the bond order of C—M interactions.
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