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Abstract

Polar intermetallic phases formed between transition and post-transition metals with one or more of the electropositive 
alkali, alkaline-earth, and rare-earth metals exhibit a rich variety of complex structures. More importantly, the smooth 
transition of electronic properties from semiconducting intermetallics to classical metallic compounds along the Zintl 
border provides a fertile area to search for materials with novel electronic properties. This also offers unique opportunities 
in investigating structure-bonding-property relationships among materials at the border between metals and nonmetals. 
We have used the Zintl concept in rationalizing the synthesis, stoichiometry, and chemical bonding of novel ternary 
and quaternary “electron-poor” Zintl phases that exhibit unusual π-bonding. Recently, our exploratory work near the 
Zintl border has also resulted in a number of novel polar intermetallic structures. These compounds and other newly 
discovered polar intermetallics add new insight to the structural and chemical bonding peculiarities of Zintl phases and 
the less polar intermetallics. In addition, results of exploratory forays into the yet unexplored chemical reactivity of Zintl 
phases will be presented. The mild reduction and oxidation of the “salt-like” intermetallics provides a novel route to new 
materials with interesting properties and structures.
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