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Summary: 29,29,30,30-Tetracyanobianthraquinodimethane (TBAQ) was prepared by 

the reaction of bianthrone with malononitrile in pyridine and its structure 

and properties were described. 

Much efforts have been made so far to develop new electron acceptors 

whose structures would enhance the electrical conductivities of their charge 

transfer complexes. ') One of the principles for designing excellent 

acceptors is to reduce Coulomb repulsive energies in dianion spiecies. 

Although such an attempt was made for the synthesis of 13,13,14.14-tetra- 

cyanodiphenoquinodimethane (TCNDQ). where two dicyanomethylene groups are 

far apart compared to those in TCNQ, TCNDQ has not been isolated owing to 

the instability of its neutral form.2) Here we report the synthesis and 

molecular structure of 29.29,30,30-tetracyanobianthraquinodimethane (TBAQ). 

a tetrabenzo derivative of TCNDQ. 

TCNQ TCNDO TBAQ 
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The synthesis of TBAQ was achieved by treatment of bianthrone with 

malononitrile in pyridine in a yield of 72%.3) [TBAQ: orange prisms from 

DMSO; mp >3OO"C; IR(nujo1) 2220 cm-'; 'H-NMR(DMSO-d6) 8.11, 7.51. 7.34, 7.23 

ppm (ABCX pattern): Mass 480 (M+); Elemental analysis ; Calcd for C34H16N4: 

C.84.98; H.3.36; N,11.66%, Found, C.84.95; H.3.63; N.ll.77%. Xmax in DMSO 

427nm(loge 4.12), a,,, in DMF 423nm (loge 4.22)]. Cyclic voltammetry of TBAQ 

at a glassy carbon electrode in DMF shows a reduction wave at -0.70 V vs. 

SCE (0.2 V s-1 scan). The peak separation (0.05 V) indicates that two 

electron reduction is involved in the process. Since the solubility of TBAQ 

is poor to usual organic solvents as well as to DMF. no other peak is found 

clearly unlike bianthrone or lO.lO'-dicyano-9.9'-bianthracene. 4) 

TBAQ was recrystallized from DMSO at 80°C to give orange prisms having 

a molar ratio of TBAQ:DMSO=l:2, monoclinic space group P21/a with cell 

dimensions, a=8.912, b=22.390, c=8.431 8, a=90.00", 8=90.00". y=lO7.66", 

2=2. Diffracted intensities were recorded at -78°C on a Rigaku AFC5FOS 

four-circle diffractometer (w: 28 scan, 25~40" , Mo(Km). x=0.71069 A ). The 

structure was solved by direct method (MULTAN-78).5) and refined by block- 

diagonal least-squares method. 6, Final R-factor is 0.066 for 2097 

reflections. 7g8) Resulted molecular and crystal structures are shown in 

Figs. 1 and 2, respectively. The characteristic feature of the molecular 

structure of TBAQ is that the central six membered rings deform to boat 

shape owing presumably to steric repulsion between hydrogen atoms at peri 

positions and also between dicyanomethylene groups and the hydrogen atoms. 

The planes C(ll)-C(9)-C(14) and C(12)-C(lO)-C(13) make an angle of 29.8" 

and 35.4". respectively. These values are larger than those of tetramethyl- 

TCNQl') which deforms to similar boat form. The dihedral angles between 

C(ll)-C(12)-C(l3)-C(14) and adjacent benzene rings are 26.1" and 23.6". 

These values clearly indicate that TBAQ is most sterically crowded among 

various TCNQ derivatives and related quinodimethanes, prepared so far. 

Study of complexation of TBAQ with various donors is now under way. 
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Fig. 1 Ftolecular structure of TBAQ '1 

Fig. 2 Crystal structure of TBAQ lo) 
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