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Figure S1. IR spectrum of compound 1.
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Figure S2. IR spectrum of compound Cu2a.

— 3270.67
— 320047

SN e

05

0.4

03

A(a.u.)
02

0.1

———

0.0

3500 3000 2500 2000 1500 1000 500
Wavenumber (cm)

Figure S3. IR spectrum of compound Cu2b.
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Figure S4. '"H-NMR spectrum of ligand 1.
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Figure S5. '>*C-NMR spectrum of ligand 1.
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Figure $6. '"H-NMR spectrum of complex Cu2a.
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Figure S7. >C-NMR spectrum of complex Cu2a.
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Figure $8. '"H-NMR spectrum of complex Cu2b.
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Figure S9. >C-NMR spectrum of complex Cu2b.
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Figure S10. Mass spectrometry identification of [Cu+2L]" and [L-H]" ions of Cu2a (A) and Cu2b

(B) corresponding to calculated m/z.



Generally, the electrical behavior of a material can be investigated by the spectra of two important
quantities: the conductivity (the ability of the material to conduct electric current) and the
permittivity (as a measure of the electric polarizability of a dielectric material). In this work, the
electrical properties of the two copper(I) complexes were analyzed by dielectric spectroscopy and
the experimental results are presented by employing the spectra of the complex functions of the
dielectric permittivity:

e*(0)=¢'(0)-ie"(w) ()
and of the electrical conductivity:

c*(w)=0c'(w)+ic" (o) Q)

* —7 *
Between the two electric quantities, there is a simple and direct relationship: d (a)) = 10E8E (a)) .
The two representations of the dielectric data are complementary and emphasize different aspects
of the same processes.

10, 8
8- . 6- L
6' ///// . - nn" . ./././l/l

- 4_ ......Il ? 4' ..'

% o] Cu2a L . Cu2b

D 4 log(s") 8’ log (")

O 0; —a- 313K = 0. . 313K
2] 7 —.— 368K ; .- 368K
AR . 448K 2] ! e 448K

0 1 2 3 4 5 6 7 0 1 2 3 4 S5 6 7
log(e') log(e’)
b
(a) (b)

Figure S11. Overviews: dielectric losses versus dielectric constant for the coppper(I)
complexes at different temperatures (T;=313.15 K, T,=368.15 K and T3=448 K): Cu2a (a)
and Cu2b (b).

The activation energy, Ea, for the ionic conductivity mechanism in the mesophase was obtained
from the Arrhenius plot corresponding to relation (3) (Figure S12).
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where 0 is a pre-exponential factor and ksis Boltzmann’s constant. The activation energy in the
LC phase, Ea, calculated from the linear fit of the curve in the corresponding Arrhenius plot is
around 1.2 eV for Cu2a and 1.5 eV for Cu2b, similar to other values reported for metallomesogens
showing ionic conduction [1].




-12-
Cu2b

—u—1In (o)

linear fit

144

-164

-184
-204

-22 4

In (. [S/em])

244

-26 4

22 24 26 28 30 32

1000/T [K']
Figure S12. DC conductivity (natural logarithm) versus 1000/T and the linear fitting function for
Cu2b.
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Figure S13. Powder XRD pattern for complex Cu2a (a) and Cu2b (b) in the hexagonal columnar
mesophase (Coly) at 388 K recorded on heating.
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Figure S14. Photoluminescence decay profiles for Cula (a) and Cu2b (b) represented in the log
scale, showing the two exponential decays. For the fitting we have used the Origin commercial
software and two exponential decay curves; for the goodness of fitting we used the reduced chi-
square parameter.
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