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Biphenothiazines and Application of Hydrazine-
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Abstract

© 2018 Wiley-VCH Verlag GmbH & Co. KGaA, Weinheim Hydrazine-embedded unsubstituted
butterfly-shaped biphenothiazine and its sulfoxides were synthesized by dimerization of 1,9-
dibromophenothiazine, which was prepared by realizing selective debromination at the 3,7-
positions of 1,3,7,9-tetrabromophenothiazine. cis/trans-Biphenothiazine sulfoxide was
selectively prepared by changing the oxidation temperature to control the inversion rate of the
butterfly shape of the intermediate. Their butterfly-shapes, conformations, photophysical
properties (UV-vis absorption, fluorescence), and redox properties were elucidated by X-ray
analysis, DFT calculations, spectral and electrochemical measurements. Fluorescent hydrazine-
embedded biphenothiazine sulfoxides and bicarbazoles were applied to cell imaging of HelLa
cells. The bicarbazoles exhibited high fluorescence signals in the cells with low toxicity.

http://dx.doi.org/10.1002/ajoc.201800364

Keywords
carbazoles, fluorescence, hydrazines, imaging agents, phenothiazines
References

[1] P. Pandit, K. Yamamoto, T. Nakamura, K. Nishimura, Y. Kurashige, T. Yanai, G. Nakamura, S. Masaoka, K.
Furukawa, Y. Yakiyama, M. Kawano, S. Higashibayashi, Chem. Sci. 2015, 6, 4160-4173

[2] K. Yamamoto, T. Nakamura, S. Higashibayashi, Chem. Lett. 2015, 44, 1229-1231
[3] P.Pandit, T. Nakamura, S. Higashibayashi, Chem. Lett. 2015, 44, 1336-1338
[4] K. Yamamoto, S. Higashibayashi, Chem. Eur. ). 2016, 22, 663-671
[5] S. Higashibayashi, P. Pandit, R. Haruki, S. Adachi, R. Kumai, Angew. Chem. Int. Ed. 2016, 55, 10830-10834
[6] Angew. Chem. 2016, 128, 10988-10992
[71 K. Yamamoto, P. Pandit, S. Higashibayashi, Chem. Eur. J. 2017, 23, 14011-14016
[8] T. Shimizu, K. Yamamoto, P. Pandit, H. Yoshikawa, S. Higashibayashi, Sci. Rep. 2018, 8, 579
[9] Other hydrazine-embedded heterocyclic compounds:
[10] F. A. Neugebauer, S. Kuhnhauser, Angew. Chem. Int. Ed. Engl. 1985, 24, 596-597
[11] H. Fischer, C. Krieger, F. A. Neugebauer, Angew. Chem. Int. Ed. Engl. 1986, 25, 374-374
[12] M. Dietrich, J. Heinze, H. Fischer, F. A. Neugebauer, Angew. Chem. Int. Ed. Engl. 1986, 25, 1021-1023
[13] M. Dietrich, ). Heinze, J. Am. Chem. Soc. 1990, 112, 5142-5145


http://dx.doi.org/10.1002/ajoc.201800364

(14]
[15]
[16]
(17]
(18]

M. Dietrich, J. Heinze, S. Kuhnhauser, F. A. Neugebauer, J. Am. Chem. Soc. 1996, 118, 5020-5030
K. Shiraishi, A. Rajca, M. Pink, S. Rajca, J. Am. Chem. Soc. 2005, 127, 93129313

A. W. Franz, F. Rominger, T. . J. Miller, J. Org. Chem. 2008, 73, 1795-1802

Y. lkeda, T. Shimura, E. Manda, Nippon Kagaku Kaishi 1979, 437-438

R. Custelceanu, M. Vlassa, I. A. Silberg, Monatsh. Chem. 1997, 128, 919-925

[19] J. F. Carson, L. M. Boggs, R. E. Lundin, J. Org. Chem. 1970, 35, 1594-1597

[20]

[21]
[22]

(23]
[24]

C. R. Hutton, R. Jaber, M. Otaegui, J. ). Turner, P. Turner, J. M. White, G. B. Bacskay, J. Chem. Soc. Perkin Trans.
22002, 1066-1071

Some recent examples:

L. Kong, L. Yang, G. Zhang, Q. Chen, H. Wang, X. Gan, H. Li, H. Zhou, J. Yang, Y. Tian, J. Mater. Sci. 2018, 53,
921-93

L. Pang, Y. Zhou, E. Wang, F. Yu, H. Zhou, W. Gao, RSC Adv. 2016, 6, 16467-16473

D. Li, Y. Feng, J. Lin, M. Chen, S. Wang, X. Wang, H. Sheng, Z. Shao, M. Zhu, X. Meng, Sens. Actuators B, 2016,
222, 483-491



