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Abstract

A major interest of cluster science isto discover highly stable clusters which may be used
as building blocks for novel materials. While colloidal gold nanoparticles were used in stained
glass windows in the middle ages, gold nanoclusters have attracted considerable interest over the
past two decades due to their catalytic properties, applications as sensors',and use in molecular
electronics. They have been employed as bioconjugate probes for amplification tags in gene
analysis?, antibody or antigen detection®, DNA sequencing, and gene mapping® °. The existence
of the endohedral gold clusters, M@Auy, confirmed both theoretically and experimentally.®” In
addition, element-centered ligated gold cluster compounds, such as the octahedral
[{ C@Aug} (PhsP)sX 5] or the icosahedral [{ PA@Auys} (PhsP)sCla]® clusters, are known.

Despite the tremendous research progress on gold clusters, many open questions remain.
For example, can a cage with atransition metal encapsulated within a cluster of less than 12 gold
atoms exist? Also, what types of electronic or boding interactions between the transition metal
and the gold atoms are involved? Although significant progress has been made on endohedral
gold M@Au;, clusters, studies of metal-encapsulated gold (M@AuU,) clusters containg less than
12 gold atoms are still in their preliminary stages. In this presentation, we will discuss the
relative stabilities, highest occupied and lowest unoccupied molecular orbital (HOMO-LUMO)
gaps, and vertical ionization potentials of metal doped gold clusters, M@Auy (M = Mo, W, Co,
and Ir) and M@Auy (M = Mo, W, and Ru) investigated by using the different density functional
theories (DFT).

References:

1 Y. Kim, R. C. Johnson and J. T. Hupp, Nano Lett., 2001, 1, 165-167.

2 F. Patolsky, Y. Weizmann, O. Lioubashevski and I. Willner, Angew. Chemie, 2002, 41,
2323-2327.

J. F. Hainfeld and F. R. Furuya, J. Histochem. and Cytochem., 1992, 40, 177-184.

Y.C. Cao, R. Jinand C. A. Mirkin, Science, 2002, 297, 1536-1540.

T. M. Herneand M. J. Tarlov, J. Am. Chem. Soc., 1997, 119, 8916-8920.

P. Pyykko and N. Runeberg, Angew. Chem., 2002, 41, 2174-2176

X. Li, B. Kiran, J. Li, H.-J. Zhai and L.-S. Wang, Angew. Chem., 2002, 41, 4786-4789.
M. Laupp and J. Strahle, Angew. Chem., 1994, 33, 207.

oO~NO O1h W

The project described was supported by Grant Number P20RR0177661 from the National Center
for Research Resources. The content is solely the responsibility of the authors and does not
necessarily represent the official views of the National Center for Research Resources of the
National Institutes of Health.



