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I. NMR and/or mass spectra of Phen-COOH and Ir-COOH
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Figure S1. 'H NMR spectrum of crude Phen-COOH in CH,Cl,/CDCl; (9.4 T, 300 K). Asterisks mark
TEA signals, while # marks succinate residue.
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Figure S2. 'H-H COSY NMR experiment on a sample of Phen-COOH in CH,Cl,/CDCl; (9.4 T, 300 K).
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Figure S3. 'H-13C HSQC NMR experiment on a sample of Phen-COOH in CH,Cl,/CDCl; (9.4 T, 300 K).
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Figure S4. 'H-13C HMBC NMR experiment on a sample of Phen-COOH in CH,Cl,/CDCl; (9.4 T, 300

K).
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Figure S5. 'H NMR spectrum of Ir-COOH in methanol-d, (9.4 T, 300 K, # = triethylammonium
succinate; * = triethylammonium chloride).

The development of a NOE cross peak between CH, (1’) and CH, (2’) allowed the identification of
the aromatic signals CH(5) and CH(3) of phenanthroline ligand. Consequently, it was easy to
attribute signals of CH, (3’) and CH, (4’). NOE as well as the scalar correlations of *H COSY experiment
developing with CH(5) enabled the identification of CH(6), and the same was achieved by analysing
the cross peaks involving CH(3) that enabled the identification of CH(2). The most downfield shifted
signal is attributed to CH(9), hence both scalar and dipolar correlations can be exploited to attribute
signals of CH(8) and CH(7).

As to the phenyl pyridine ligand, the starting point was the attribution to the signal at 8.14 ppm
to the CH(2’). Hence CH(3’), CH(4’) and CH(5’) were easily attributed by following the scalar and
dipolar patterns. H-'H NOESY showed an extra dipolar correlation developed by CH(5’), which was
assigned to the spatial interaction with CH(6’). Consequently, all the others CH of the phenyl ring

have been easily identified.
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Figure S6. 'H-1H COSY NMR experiment on a sample of Ir-COOH in methanol-d, (9.4 T, 300 K).
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Figure S7. *H-'H NOESY NMR experiment on a sample of Ir-COOH in methanol-d, (9.4 T, 300 K).
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Figure S8. H-13C HSQC NMR experiment on a sample of Ir-COOH in methanol-d, (9.4 T, 300 K).
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Figure S9. 'H-13C HMBC NMR experiment on a sample of Ir-COOH in methanol-d, (9.4 T, 300 K).
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Figure S10. 3C {*H-} NMR experiment on a sample of Ir-COOH in methanol-d, (9.4 T, 300 K).
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Figure S11. ESI* MS spectrum of the Ir-COOH
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Il. Stability test on Ir-NH, under cleavage conditions
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Figure S12. UV-vis spectra of complex Ir-NH; in a mixture of TFA/m-cresol 9:1 at room
temperature over 1.5 h.
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lll. ESI* MS spectrum and RP-HPLC trace of Ir-PNA
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Figure S13. HR ESI* MS spectrum of the Ir-PNA.
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Figure S14. RP-HPLC trace of the Ir-PNA after purification.
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IV. Photophysical behaviour of Ir-COOH in different solvents
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Figure S15. Absorption spectra of the Ir-COOH complex in methylene chloride (blue trace),
acetonitrile (red trace), methanol (black trace) and water (green trace) at room temperature in
aerated conditions.
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Figure S16. Photoluminescence spectra of the Ir-COOH complex in methylene chloride (blue trace),

acetonitrile (red trace), methanol (black trace) and water (green trace) at room temperature in
aerated conditions.
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Figure S17. Excitation spectra of Ir-COOH dissolved in ACN (a) and H,0 (b).
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Table S1. Photoluminescence data at room temperature for compound Ir-COOH in aerated mixtures of acetonitrile and
water (1.1 x 10> M, A = 410 nm) and hydrodynamic diameter measured by DLS.

H,0/CH3;CN Aem ) T (ns) k. (s?) Kne (s72) DLS (nm)
volume ratio (nm)
0:10 585 0.027 56.9 4.7x10° 1.7x107 --
1:9 591 0.033 71.5 4.6x10° 1.3x107 --
3:7 591 0.050 58 (4.6%) 4.8x105 9.2x106 1.7+0.7
103 (95.4%) 255+ 160
5:5 592 0.065 31 (1.3%) 4.7x10° 6.8x106 1.5+04
138 (98.7%) 295 + 115
7:3 595 0.093 38(1%) 4.7x10° 4.5x10° 105 + 83
199 (99%)
9:1 598 0.084 26 (0.7%) 4.5x10° 4.9x106 712 + 326
185 (99.3%)
10:0 600 0.051 31.8 (3%) 4.5x10° 8.4x106 1280+ 476
113.4 (97%)

b k. and k., indicate the radiative and non-radiative decay constants of the excited states, respectively and are computed on the
most significant lifetime component.

Samples were prepared by starting from a mother solution containing 0.89 mg of Ir-COOH in 1.00
mL of ACN. Apart, 10 mL of the five mixtures ACN/H,0 were prepared. Then, the final 1.1 x 10° M
solutions were prepared directly in 5 quartz cuvettes adding 25 pL Ir-COOH mother solution in 2.25
mL of each of the ACN/H,0 mixtures.
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Figure S18. Photoluminescence spectra of the Ir-COOH complex in CH3CN/H,0 mixtures.
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Figure S19. Fitted lifetime decays of the H,O/ACN solutions of Ir-COOH.
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V. Dynamic Light Scattering measurement on Ir-COOH in MeOH
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Figure S20. DLS of the Ir-COOH complex dissolved in acetonitrile/water mixtures used for the
photoluminescence experiments reported in Figure S18: Size distribution by intensities (left) and
size distribution by numbers (right).
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Figure S21. DLS of the Ir-COOH complex dissolved in methanol at the same concentration used for
the photoluminescence experiments.
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VI. Photochemical stability of Ir-COOH and Ir-PNA
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Figure $22. UV-Vis absorption spectra of a CH,Cl,/methanol (9/1) solution of the Ir-PNA
presaturated with O,, at different irradiation times.
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Figure S23. UV-Vis absorption spectra of a methanol solution of the Ir-COOH presaturated with O,
at different irradiation times. The irradiation was carried out with a UV lamp (semi-permanent nail
polish lamp) with a total power of 5.2 mW/cm? measured from 200-800 nm.
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VII. UV-LED and UV-lamp emissions
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Figure S24. Emission profile of the UV lamp (semi-permanent nail polish lamp) used in the
phototoxicity tests on Hela cells.
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Figure S25. Emission profile of the UV-LED.
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