Light-induced trans-cis isomerization of terpyridine functionalized
POSS nanostructures self-assembled in presence of Eu3* ions.
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Abstract: Polyhedral Oligomeric Silsesquioxane (POSS) nanostructures exhibit both organic and inorganic characteristics and a rigid cage-like core whose
presence provides a high thermal and mechanical stability. 1121 Moreover, the organic peripheries can be easily functionalized allowing a facile tuning of the
POSS properties. 3421 The rational design of the organic moieties may favor specific interaction allowing the self-assembly of the POSS nanostructures.
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Eu@M-POSS Titration Experiments: Absorption and Emission Eu@O-POSS Titration Experiments: Absorption and Emission
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UV-vis absorption spectra of M-POSS in CH,CI, (1.3 x 10> M)
upon addition of increasing amount of Eu(OTf); in CH;CN
(1.4 x 10-3 M). Inset shows the normalized absorption at
290nm (red circles) and 330nm (black squares).

Emission spectra of M-POSS in CH,Cl, upon titration
with Eu(OTf);: 0 eq. - 1 eq. A= 310 nm OD= 0.27 slits
2.5-5 and band pass filter (360 — 100 nm). Inset shows
the normalized absorption at 366nm (black squares).

UV-vis absorption spectra of O-POSS in CH,CI, upon
addition of increasing amount of Eu(OTf); in CH;CN.
Absorption change at 290 nm (red circles) and 330
nm (black squares).

Emission spectra of O-POSS in CH,Cl, upon addition of
increasing amount of Eu(OTf);: 0 eq. - 1 eq. A= 310 nm
OD= 0.15 slits 5 and band pass filter (360 — 100 nm).

Reversible isomerization

M-POSS & O-POSS: trans to cis reversible isomerization Eu@O-POSS Reversible isomerization: Emission Spectra
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Emission spectra of trans M-POSS solution (black line) and
cis M-POSS (red line)

- Emission spectra of Eu@O-POSS before and after irradiation at 356 nm.
- Disappearance of the characteristic Eu emission bands by irradiation

* Emission spectra of trans O-POSS solution (black
line) and cis O-POSS (red line) solution in CH,CI,
* Digital photograph taken under UV light at 356 nm:
a) trans O-POSS
b) cis O-POSS

'H-NMR spectra of M-POSS solution before (a) and after (b) irradiation
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Spectrum evidencing the
protons in trans (6.2 ppm) and

in cis (5.65 ppm)
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Conclusions

Two POSS based nanostructure functionalized with terpyridine moiety were successfully synthesized. Both nanostructures were
able to efficiently complex Eu(lll) cations exhibiting (after complexation) a bright-red luminescence under UV light at room
temperature. Moreover, the solutions display a reversible trans to cis isomerization of the vinyl moiety. By exploiting this
behaviour it is possible to modulate the fluorescence emission of O-POSS in presence of Eu(lll) under UV irradiation.
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