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Tetraarylbenzidines (TABs) and tetraarylnaphthidines (TANs) are potential hole-transporting materials 

in organic electronics.1 They are often synthesized by transition-metal catalysed cross-coupling 

reactions.2 While a few reports demonstrate a metal-based oxidative coupling method,3a-e there are only 

scant reports that employ metal-free organic oxidants to achieve TABs and TANs.3f-g The present work 

describes the method of preparation of TABs and TANs by exploiting a metal-free, halogen-free, and 

recyclable quinone-based reagents, viz., chloranil/H+ or DDQ/H+, as organic oxidants.4a Many 

substituted arylamines with different electronics and sterics have undergone oxidative coupling 

efficiently to offer TABs and TANs in good to excellent yields. Using this successful approach, several 

bicarbazoles have also been successfully synthesized from substitutionally-different carbazoles. 

Interestingly, it is found that the regioselectivity profile of bicarbazole (i.e., 3,3’-bicarbazole vs. 1,3’-

bicarbazole) formation is purely governed by the electronics of carbazole.4b Generally, bicarbazoles are 

important skeletons in several natural 

products and have demonstrated 

applications in organic light-emitting 

diodes. To further showcase the benefit of 

the organic coupling agent, a one-step 

good-yielding synthesis of 

aza[7]helicenes5 and quasi-

aza[8]circulenes5 starting from carbazole 

has been established. The isolated 

helicenes/circulenes are characterized by 

single crystal X-ray structural analysis, 

optical and electrochemical studies. The 

research findings on the above topic will be 

presented.      

 

References 

1) a) Y. Song, S. Lu, X. Liu, X. Li, S. wang, H. Wei, D. Li, Y. Xiao, Q. Meng, Chem. Commun. 2014, 50, 

15239. b) B. E. Koene, D. E Loy, M. E. Thompson, Chem. Mater. 1998, 10, 2235. 

2) a) L. Cai, X. Qian, W. Song, T. Liu, X. Tao, W. Li, X. Xie, Tetrahedron,  2014, 70, 4754. b) X. Tao, L. Li, 

Y. Zhou, X. Qian, M. Zhao, X. Xie, Chin. J. Chem. 2017, 20, 1. 

3) a) M. Periasamy, K. N. Jayakumar, P. Bharathi, J. Org. Chem. 2000, 65, 3548. b) M. Kirchgessner, K. 

Sreenath, K. R. Gopidas, J. Org. Chem. 2006, 71, 9849. c) K. Sreenath, C. V. Suneesh, V. K. R. Kumar, K. 

R. Gopidas, J. Org. Chem. 2008, 73, 3245. d) M. Kim, J. Y. Lee, ACS Appl. Mater. Interfaces 2014, 6, 

14874. e) A. A. O. Sarhan, C. Bolm, Chem. Soc. Rev. 2009, 38, 2730.  f) T. Saitoh, S. Yoshida, J. Ichikawa, 

J. J. Org. Chem. 2006, 71, 6414. g) L. Zhai, R. Shukla, R. Rathore, Org. Lett. 2009, 11, 3474. 

4) a) S. Maddala, S. Mallick, P. Venkatakrishnan, J. Org. Chem. 2017, 82, 8958. b) S. Mallick, S. Maddala, 

K. Kalidass P. Venkatakrishnan, J. Org. Chem. 2019, 84, 73. 

5) F. Chen, T. Tanaka, T. Mori, A, Osuka, Chem. Eur. J. 2018, 24, 7489. 

 

 

 

 

 

    Signature of Guide      Signature of HOD 

(Dr. P. Venkatakrishnan) 


