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ÖAbstract× The new donors with reduced p-system DMDTDH-TTP and DMDTDA-TTP 
were successfully synthesized. (DMDTDA-TTP)2X (X = PF6, AsF6, and SbF6) crystallize in 
triclinic space group !1. DMDTDA-TTP molecules form head-to-tail dimer. The b-type 
molecular array is constructed on the ab plane. A tight binding band calculation demonstrated 
that the energy band branches are divided by a mid-gap due to strong dimerization. The room 
temperature conductivities are 7.6 S cm−1 for the PF6 salt, 2.2 S cm−1 for the AsF6 salt, and 4.0 
S cm−1 for the SbF6 salt. The salts showed temperature independent resistivity down to around 
150 K and the resistivity gradually increases from 150 to 10 K with small activation energy.  
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Scheme 1. Synthesis of new donors. 
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Fig. 1. Molecular packing of (DMDTDA-TTP)2SbF6 
viewed (a) along the b axis and (b) along the molecular 
long axis. Crystal data: triclinic, !1#, a = 6.5313(7), b 
= 7.6095(8), c = 18.8267(16) Å, a = 88.179(7), b = 
90.207(8), g = 74.954(10)°, V = 903.08(16) Å3, R1 = 
0.0902, wR2 = 0.1841, GOF = 0.956. Calculated 
overlap integrals: b1 = 14.5, b2 = 23.7, a = 2.76, p = 
5.75, q = 5.57 × 10−3. The degree of dimerization is 
estimated by DS/<S> = ||b2| − |b1||/(||b1| + |b2||/2) to be 
0.45. 

   
Fig. 2. Calculated energy band dispersion (left) and 
Fermi surfaces (right) of (DMDTDA-TTP)2SbF6. 

 
Fig. 3. Temperature dependence of the resistivity of 
(DMDTDA-TTP)2X6. (X = PF6, AsF6, and SbF6). 


