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One of the most challenging obstacles in the synthesis of solid state 
materials is the difficulty in obtaining a desired lattice structure. One 
corrunonly used approach to engineer a solid is modification of a previously 
determined structure. Substitution of atoms within a solid lattice and in­
clusion of molecules into a layered framework are good examples of this ap­
proach (1). 

In one-dimensional molecular solids, the stacking of flat molecules 
often allows some rational control of lattice structure [2]. Since the 
synthesis of oxygen-bridged germanium phthalocyanines by Kenney in 1960 
[3], the study of co-facially linked, partially oxidized metallocycles such 
as {[M(Pc)OJixln (M =Si, Ge, Sb) and Ni(Pc)I [3] has been carried out. 
Interest in one-dimensional solids was heightened with the discovery of the 
organic conductor TTF-TCNQ (TTF = tetrathiofulvalene, TCNQ c tetracyano­
quinodimethane) in 1973 [4], followed by the discovery of superconductivity 
in (TMTSF)2X (TMTSF = tetramethyltetraselenafulvalene; X = PF6-, Cl04-, 
ASF6-) (SJ. 

In 1962, ferrocene was reported to form a 1:2 charge transfer complex 
with the organic accepter TCNQ which exhibits conductivity at room tempera­
ture (6]. Since then, charge transfer complexes between organometallic 
donors and organic acceptors have shown interesting physical and chemical 
properties that involve crystal packing, donor-acceptor interactions, stoi­
chiometry, and conductivity [7]. 

Very recently, one approach to controlling the structures of one­
dimensional organometallic charge transfer complexes has been carried out 
by taking advantage of electrostatic interactions between organometallic 
cations and organic anions. Polycationic ruthenium complexes with specific 
geometries and localized charges such as [Cp*Ru(TJ6-C6Me6)+) (D+), [(Cp*Ru)2-
(TJ6,TJ6-C22l (l,4)cyclophane) 2+] (D+-o+), and ((Cp*Ru)4(TJ6-C6Hs)4E4+] ((D+)4E: E 
• C, Si) have been synthesized as cationic building blocks. TCNQ and HTMCP 
(hexacyanotrimethylenecyclopropane) have been used as organic n-acceptor 
anions which tend to align in linear chains. The reaction between o+ and 
TCNQ- results in [D+] [TCNQ-] (1) which forms a paramagnetic one-dimensional 
mixed stack of o+ cations and TCNQ- anions. Compounds of stoichiometry 
[D+-o+] [ (TCNQ) x2-J (2, x "" 2; 3, x • 4) have been synthesized by electro­
chemical reaction between the o+-o+ dication and the TCNQ- anion. Noncon­
ducting 2 possesses linear chains with a (D+-o+) (A_A_) (D+-o+) (A_A_) motif. 
In contrast, conducting 3 possesses two crystallographically independent 
tetrameric TCNQ stacks parallel to the long axis of the cations. The solid 
structures of the nonconducting charge-transfer salts [D+-o+) [HTMCP-]2 (4) 
and ((D+)4E] [HTMCP-]4 (5, E = C; 6, E ~Si) exhibit linear chains of HTMCP­
anions. For 4, the anion stacking axis is parallel to the long axis of 
the dications, whereas 5 and 6 have mutually orthogonal anion stacks that 
come from electrostatic enforcement by two orthogonal pairs of cationic 
centers in the tetracations [8] . 
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