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Abstract 
Importance of the introduction of heteroatoms, especially heavy chalcogens, into the 
component molecules of organic metals is recognized as one of the requisites to attain 
superior electric conductivity. As one of such examples, the results of our recent 
research on the design and synthesis of organic metals containing chalcogen atoms are 
now presented. A variety of novel electron donors such as peri-dichalcogen bridged 
polyacenes, heteroarenes isoelectronic with perylene and pyrene, and 2-(chalcogeno- 
pyran4'-ylidene)-l,3-dichalcogenoles as well as hetero-TCNQs have been synthesized 
to form conductive charge-transfer complexes and radical ionic salts which are qualified 
as candidates of organic metals. High conductivities of the radical cation salts of peri- 
dichalcogen bridged anthracenes are especially remarkable. In addition, importance 
of reduced on-site Coulomb repulsion is emphasized by ready formation of highly 
conductive charge-transfer complexes with extensively conjugated hetero-TCNQs. 

Since the saiking discovery of the charge-transfer (CT) complex of tetrathiafulvalene, lTF, and 7,7,8,8- 
tetracyanoquinodimethane, TCNQ, as the f i t  synthetic metal (ref. 1-7), the development of novel electron 
donors @) and acceptors (A) to afford organic metals has attracted great current interest (ref. 8). Highly 
conductive complexes generally consist of segregated columns of the donors and acceptors with incomplete 
charge transfer. Such components have been proposed to satisfy a number of requirements: ready oxidation 
or reduction, a high degxte of planarity, high symmetry, high polarizability, strong heteroatomic intra- as 
well as intercolumnar interaction, and reduced on-site Coulomb repulsion etc. (ref. 9-12). Here syntheses 
and properties of new organic electron donors as well as acceptors and their CT complexes, developed 
recently by our group, are described with special attention to heteroatomic effects. 

NOVEL CHALCOGEN-CONTAINING ORGANIC DONORS AND THEIR CHARGE- 
TRANSFER COMPLEXES 

Polyacenes carrying pen-dichalcogen bridges are known as the prototypes of superior electron donors. 
Naphthaceno[5,6-cd: 1 1,12-c'd']bis[ 1,2]dithiole, abbreviated as tetrathiotetracene or TIT, is a 
representative and has a stronger donating property than does 'ITF (ref. 13). However, it has a very low 
solubility in common solvents, limiting any wide study concerning its molecular complexes. Although the 
selenium and tellurium isologues (TST and lTeT) as well as analogues have mused interest because of 
introduction of interactive heavy chalcogens, they are intractable because of their poor solubilities (ref. 13- 
15). We have designed the lower benzologues, anthra[ 1,9-cd4,10-c'd'] bis[ 1,2]dichalcogenoles with 
methyl substituents at 2,3-, 6,7-, and 2,3,6,7-positions, as new and tractable electron donors (see formulae 
below). We have already reported their syntheses, including tellurium isologues, and their molecular 
complexes with various acceptor molecules (ref. 16). Introduction of methyl groups served not only to 
conpensate the reduction of donor ability due to the decrease of aromatic rings but also to enhance the 
solubility, enabling a detailed study of their CT complexes. Donating ability increases in the order of 
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