
Electroactive Inherently Chiral Surfaces at Work: Clues toward the 
Elucidation of the Enantioselection Mechanism

Mirko Magni,a Serena Arnaboldi,a Claudia Malacrida,a Tiziana Benincori,b Francesco Sannicolò,a Patrizia 
Mussinia

a Dipartimento di Chimica, Università degli Studi di Milano
Via Golgi 19, 20133,  Milano, Italy

b Dipartimento di Scienza ed Alta Tecnologia, Università dell'Insubria
 Via Valleggio 11, 22100, Como, Italy

mirko.magni@unimi.it

Chirality is a concept strictly related to life and to its evolution. Capability to discriminate antipodes
and/or produce enantiopure chiral chemicals through cheap and efficient protocols is a crucial task for our 
modern civilization. So identification of increasingly effective and robust chiral selectors is a challenging 
task also for the electrochemical community [1,2].
In this frame our research group is working on the so called “inherently chiral functional molecular 
materials”, ICFMMs; the idea is simple: make the stereogenic element responsible for chirality coincident 
with the functional group responsible for the material specific property (Figure, left ). This approach has 
constituted an actual breakthrough in chiral electrochemistry, resulting in the preparation of efficient
chiral electroactive surfaces [3,4,5] (and chiral additives/media, too [6]) invariably characterized by 
outstanding enantiodiscrimination ability in quite different working conditions and with chemically 
different chiral electroactive analytes. Notwithstanding plenty of proofs pointing to a general validity of 
the ICFMMs concept, a clear rationalization of  the enantiodiscrimination mechanism still lacks.
To fill the gap a deeper knowledge of the behavior of our electrodeposited chiral films is mandatory. As a 
first step some of the most important experimental parameters governing the growth of the conductive 
coatings have been changed, one by one, to evaluate their impact on the morphological, optical and 
electronic properties of the final deposit. Results of the multi-technique characterization will be discussed, 
including profilometry, electrochemical impedance spectroscopy (Figure, right) and 
spectroelectrochemistry data, all aimed to collect clues useful to rationalize the way in which ICFMMs 
work.

0-n

0-n

0-n

0-n

               

y = -1E+15x + 1E+15

R
2
 = 0.996

y = -3E+14x + 3E+14

R
2
 = 0.999

y = -2E+15x + 1E+15

R
2
 = 0.999

0.E+00

2.E+14

4.E+14

6.E+14

0 0.2 0.4 0.6 0.8 1 1.2

E  vs SCE /V

C


2
 /

F


2

200 mV/s, 36 cycles

50 mV/s, 36 cycles

20 mV/s, 36 cycles

The support of Fondazione Cariplo/Regione Lombardia (Project 2016-0923) and SmartMatLab are gratefully acknowledged.

References:
[1] S. Arnaboldi, M. Magni, P. Mussini, Curr. Opin. Electrochem., 2018, 8, 60.
[2] S. Arnaboldi, S. Grecchi, M. Magni, P. Mussini, Curr. Opin. Electrochem., 2018, 7, 188.
[3] F. Sannicolò, P.R. Mussini, T. Benincori, R. Martinazzo, S. Arnaboldi, G. Appoloni, M. Panigati, E. 
Quartapelle Procopio, V. Marino, R. Cirilli, S. Casolo, W. Kutner, K. Noworyta, A. Pietrzyk-Le, Z. 
Iskierko, K. Bartold, Chem. Eur. J., 2016, 22, 10839.
[4] S. Arnaboldi, P.R. Mussini, M. Magni, F. Sannicolò, T. Benincori, R. Cirilli, K. Noworyta, W. 
Kutner, Chem. Sci., 2015, 6, 1706.
[5] F. Sannicolò, S. Arnaboldi, T. Benincori, V. Bonometti, R. Cirilli, L. Dunsch, W. Kutner, G. Longhi, 
P.R. Mussini, M. Panigati, M. Pierini, S. Rizzo, Angew. Chem. Int. Ed., 2014, 53, 2623.
[6] S. Rizzo S. Arnaboldi, V. Mihali, R. Cirilli, A. Forni, A. Gennaro, A.A. Isse, M. Pierini, P.R. Mussini, 
F. Sannicolò, Angew. Chem. Int. Ed., 2017, 56, 2079.




