New NIR dyes in quinoid chemistry
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2,5-Diamino-1,4-benzoquinonedimine 1 is a very long known molecule (1887)™ that has been poorly
investigated owing to its low solubility and its instability in solution. We decided to revisit the chemistry of 1
in order to elaborate new NIR dyes that are of major interest in many technological sectors. Our strategy is
based on: 1) the use of 1 as ligand in coordination chemistry both in solution and on metallic surfaces to give
oligomers 22 and metallo-polymers, respectively;?' 2) the introduction of 1 in a macrocycle to afford the first
“pyrrol-free” aza-analogue of porphyrins 3 which revealed unusual fundamental and applied aspects;!* and
3) a fine control of the N-substituents that allowed a rare rearrangement of the nt-distribution (see molecule
4) that induces drastic changes of the absorption properties.?!

NH,

1<n<4
300 < Agps < 1000 Nm

2

The three different strategies and the mentioned properties will be described and discussed in the
presentation.

REFERENCES

(1]
(2]
(3]

(4]

(5]

R. Nietzki, E. Hagenbach, Ber. Dtsch. Chem. Ges. 1887, 20, 328.

a) H. Audi, Z. Chen, A. Charaf-Eddin, A. D’Aléo, G. Canard, D. Jacquemin, O. Siri Chem. Commun. 2014, 50, 15140.
b) L. Lavaud, Z. Chen, M. Elhabiri, D. Jacquemin, G. Canard, O. Siri Dalton 2017, 46, 12794. c) Z. Chen, G. Canard,
D. Jacquemin, C. Bucher, O Siri Inorg. Chem. 2018, 57, 12536.

a) V. M. Santhini, C. Wackerlin, A. Cahlik, M. Ondracek, S. Pascal, A. Matéj, O. Stetsovych, P. Mutombo, P. Lazar,
O. Siri, P. Jelinek Angew. Chem. Int. Ed. 2021, 60, 439. b) A. Cahlik, J. Hellerstedt, J. I. Mendieta-Moreno, M.
Svec, V. M. Santhini, S. Pascal, D. Soler-Polo, S. I. Erlingsson, K. VWyborny, P. Mutombo, O. Marsalek, O. Siri, P.
Jelinek ACS Nano 2021, 15, 10357.

a) Z. Chen, M. Giorgi, D. Jacquemin, M. Elhabiri, O. Siri Angew. Chem. Int. Ed., 2013, 52, 6250. b) Z. Chen, R.
Haddoub, J. Mahé, G. Marchand, D. Jacquemin, J. Andeme Edzang, G. Canard, D. Ferry, O. Grauby, A. Ranguis,
O. Siri Chem. Eur. J. 2016, 22, 17820. c) L. Lavaud, S. Pascal, K. Metwally, D. Gasteau, A. Da Silva, Z. Chen, M.
Elhabiri, G. Canard, D. Jacquemin, O. Siri Chem. Commun. 2018, 54, 12365. d) L. Lavaud, C. Azarias, G. Canard,
S. Pascal, J. Galiana, M. Giorgi, Z. Chen, D. Jacquemin, O. Siri Chem. Commun. 2020, 56, 896. e) L. Breloy, R.
Mhanna, J.-Pierre Malval, V. Brezova,D. Jacquemin, S. Pascal, O. Siri , D.-L. Versace Chem. Commun. 2021, 57,
8973

S. Pascal, L. Lavaud, C. Azarias, G. Canard, M. Giorgi, D. Jacquemin, O. Siri Mater. Chem. Front. 2018, 2, 1618



