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Structure , Stability and Bonding Nature of C ,B,(n=2 ~7) Clusters
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Abstract: The geometry, stability, bonding nature, and potential energy surface of C,B, (n =2 ~ 7) clusters are
investigated at the CCSD(T)/6-311+G(d)//B3LYP/6-311+G(d)level. All of the lowest-energy structures of C, B,
(n=2 ~7)are closed cyclic,and exist more strong three-center bonds, which is attributed to cooperating effect of o and
7 bonds. The interesting growth pattern of lowest-energy structures of C,B,(n=2 ~7)is revealed. The energy analysis
reveals that al (C,B,) ,c1(C,B,)and el (C¢B, ) have higher stability. Many lower-energy isomers satisfy Hiickel (4n+2)
rule and have 7-aromaticity. Isomers bl and b3 are stable both thermodynamically and kinetically, which implies that
these isomers are observable in future experiment.
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Fig.2 Structures of transition states for singlet C;B, at the BSLYP/6-311+G(d)level

®1 EARKFELE C,B,(n=2~7) AKK—LZHEEI 183 BEE (keal/mol )

Table 1 Relative energy ( kcal/mol) of some isomers for C,B,(n=2 ~7) clusters at different levels of theory

1 2 3 4 5
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AE! AET AE! AET AE! AET AE! AET AE! AET
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