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The Institute of Scientific and Industrial Research, Osaka University, 
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Summary: Phenylenedimalononitrile and the analogues, which are key inter- 

mediates in the synthesis of TCNQ and the analogues, are prepared directly 

by the Pd-catalyzed reaction of.diiodoarenes with malononitrile anion. 

Tetracyanoquinodimethane (TCNQ, 2) and the analogues are attractive 

materials as a component of organic electric-conductors. 1 In the synthesis 

of them a key intermediate is phenylenedimalononitrile (1) and the analogues, 
-2 which can be easily oxidized to 2 by established methods. Several approaches 

to phenylenedimalononitrile have appeared in literatures, most of which 

involve multiple steps starting from p-xylylene dihalides. 2 Recently we have 
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reported3 a palladium-catalyzed nucleophilic substitution on aromatic nuclei 

by malononitrile anion. Now we have developed this new method to the direct 

synthesis of phenylenedimalononitrile and the analogues (4) from dihaloarenes 

(3) and malononitrile anion. - 
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Table 1. Reactions of Dihaloarenes with .Yalononitrile Anion 

in the Presence of Palladium Catalysta 

Run XIAr3X 
Catalyst b Ti me Product’ 

Yieldd 
mol % (W (O/o) 
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72 

85 

78 

29 
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39 

Reaction conditions: dihaloarenes, 10 mmol; malononitrile, 40 mmol; 

sodium hydride, 60 mmol; solvent, THF 60 ml; reflux under nitrogen. 

(PPh&PdC$ 

Products were identified by physical and spectral analyses (m.p., ir, 

nmr, ms). 

Isolated yields based on dihalides. 
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The present method is applicable to the synthesis of phenylenedicyano- 

acetate 5. However, as seen Table 2, the yields are relatively low. The 

lower reactivity of cyanoacetate anion toward dihaloarenes is also observed 

in the reaction of monohaloarenes with the anion. 
4 

Pd catalyst 
X+Ar+X + 2 -CH(CN)COOR F 

NC, 

ROOC' 
CH+Ar+CH' 

CN 
+ 

'COOR 
2 x- 

I 

Acknowledgement 

We are grateful to Professor S. Misumi and Dr. H. Tatemitsu for the 

helpful discussion. We thank The Material Analysis Center, I. S. I. R., 

Osaka University for spectral measurement and microanalysis. 

References 

1 See, for example, J. B. Torrance, Ace. Chem. Res ., 12, 79 (1979); 

H. Perlstein, Angew. Chem. Int. Ed. Engi!., 16, 519 (1977); 

A. F. Garito, A. J. Heeger, Ace. Chem. Res., 1, 232 (1974); 

K. Nakasuji, M. Nakatsuka, I. Murata, J. Synth. Org. Chem., Jpn., 41, 

204 (1983); 

A. J. Fatiadi, Synthesis, 1978, 241; 

M. Narita, C. U. Pittman, Jr., ibid., 1976, 489. 

2 D. S. Acker, W. R. Hertler, J. Amer. Chem. Sot., E, 3370 (1962); 

J. Diekmann, W. R. Hertler, R. E. Benson, J. Org. Chem., 28, 2719 (1963); 

D. J. Sandman, A. F. Garito, ibid., 2, 1165 (1974); 

R. C. Wheland, E. L. Martin, ibid., 40, 3101 (1975); 

A. W. Addison, N. S. Dahal, Y. Hoyano, S. Huizinga, L. Weiler, Can. J. 

Chem., z, 4191 (1977); 

M. Maxfield, D. 0. Cowan, A. N. Block, T. 0. Poehler, NOW. J. Chim., 

3, 647 (1979); 

G. Saito, J. P. Ferrais, J. Chem. Sot., Chem. Commun., 1979, 1027; 

M. Maxfield, S. M. Willi, D. 0. Cowan, A. N. Bloch, T. 0. Poehler, 

ibid., 1980, 947; 

N. Acton, D. HOU, J. Schwarz, T. J. Katz, J. Org. Chem., 47, 1011 (1982). 

3 M. Uno, K. Seto, S. Takahashi, J. Chem. Sot., Chem. Commun., 1984, 932. 

4 M. Uno, K. Seto, W. Ueda, M. Masuda, S. Takahashi, to be published. 

(Received in Japan 27 December 1984) 


