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Fig.1 Optimized structures of D, (B,C),Pd(A) and D.,(B,N),Ru(B)
Table 1 The quantum chemical parameters of (C,X),M"

(BeX),M(Dgy)  rp_p/nm  ry_px/nm ryg_y/nm ry_py/nm v /eV o Eygye/eV AEgap/eV qrnx/€ WBIp,x WBIpx g

(B4C),Ru*~ 0.1595 0.1635 0.2395 0.2149 26 +1.68 3.17 -0.82 3.70 0.56
(BgC),Rh™ 0.1593 0.1626 0.2421 0.2136 21 -2.27 3.92 -0.82 3.80 0.60
(B4C),Pd 0.1602 0.1622 0.2481 0.2149 12 —-6.46 3.15 -0.94 3.74 0.60
(BgC),0s%~ 0.1597 0.1647 0.2377 0.2164 21 +1.71 3.12 -0.74 3.83 0.57
(BgC),Ir~ 0.1598 0.1635 0.2403 0.2141 27 -2.41 4.05 -0.79 3.81 0.58
(BgC), Pt 0.1604 0.1628 0.2469 0.2152 15 -6.56 3.75 -0.91 3.75 0.59
(BgC),Ni 0.1600 0.1627 0.2315 0.1973 42 -6.64 3.32 -0.93 3.75 0.60
(BgN),Ru 0.1611 0.1652 0.2361 0.2092 22 -6.33 3.25 -0.92 3.09 0.45
(BgN),0s 0.1615 0. 1665 0.2353 0.2117 24 -6.48 3.15 -0.91 3.09 0.44

* Results obtained for (BgC),Ni at DFT-B3LYP/6-31 + Lanl2dz level are also tabulated for comparison.
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A Density Function Theory Investigation on Sandwich-type
Heavy Transition Metal Complexes(B,C),M
Containing Planar Hexacoordinate Carbons

LI Si-Dian”, REN Guang-Ming, MIAO Chang-Qing, LI Dong-Dong
( Department of Chemistry and Institute of Materials Science, Xinzhou Teachers College ,
Xinzhou 034000, China)

Abstract A density functional theory ( DFT) investigation on VIIB second- and third-row transition metal com-
plexes(B,X),M(X =C, N; M =Ru, Rh, Pd, Os, Ir, Pt) containing quasi-planar hexacoordinate carbon
(PhC) or nitrogen( PhN) was presented in this work. The 677 B,C*~ and B,N ™ units turned out to be effec-
tive aromatic ligands to coordinate VIIB transition metal centers to form 18-electron staggered sandwich-type
complexes, in which the colinear terminal PhCs( or PhNs) and the transition metal center M form the six-fold
molecular axes of the systems. The planar hexacoordinate nonmetal centers X carrying approximately unitary
negative charges follow the octet rule, with the Wiberg bond orders of WBI, . =4 and WBI,,y=3. These theo-
retical predictions are expected to be confirmed in experiments to open a new branch of chemistry on planar
hexacoordinate carbons and other nonmetals.

Keywords  Density function theory; Transition metal sandwich-type complex; Geometrical structure;
Electronic structure; Bonding characteristic
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