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S.1 Copies of NMR spectra of compounds 15 and 16.

8121
612
0z'L
9L
8221
6221
62°L1
19721
8L
8L
621
05°2
1§72
1572 W
1672

8572 ¢

0927
192
192
€9
€92 ]
9L |
S9°L ]
892 1
122
zLL
vLL
VL]
VL]
SLL

85°L \W

¥loc

500z

0.5

1.0

1.5

5.0 4.0 3.5 3.0 2.5

ppm

T
5.5

6.5

7.5

8.0

9.5 9.0 8.5

T
10.0

Figure part S.1.a. "H NMR spectra of compound 15 in CDCl; (300 MHz).
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Figure part S.1.b. ?C NMR spectra of compound 15 in CDCl; (75 MHz).
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Figure part S.1.c. "H NMR spectra of compound 16 in CDCl; (300 MHz).
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Figure part S.1.d. °C NMR spectra of compound 16 in CDCl; (75 MHz).

S6



S.2 Interaction with CT DNA

The interaction of the compounds with CT DNA was investigated by UV-vis
spectroscopy, viscosity measurements and fluorescence emission spectroscopy studies.

S$.2.1 Binding study with CT DNA by UV-vis spectroscopy

UV-vis spectroscopy was used for the evaluation of the interaction of the
compounds with CT DNA, and specifically the possible binding modes of the compounds
to CT DNA. Control experiments with DMSO were performed and no changes in the
spectra of CT DNA were observed.

In order to determine the binding mode, the UV-vis spectra of the compounds were
recorded for a constant concentration (5x10° - 10# M) at the corresponding Amax with
increasing concentrations of CT DNA for diverse r (r = [complex]/[DNA]) values. Effective
use of the changes in the absorbance of the UV-vis spectra was made and the DNA-
binding constants of the compounds (K», M?) were calculated by the Wolfe-Shimer
equation (eq. 1) [1] and the plots [DNA]/(ea—gf) versus [DNA]:

[DNA] _ [DNA] N 1 (eq1)

(ex—&) (8,—8) Ky(e,—g;)
where [DNA] = the concentration of DNA in base pairs, €= the extinction coefficient for
the free compound at the corresponding Amax, €A = Aobsd/[compound] and b= the extinction
coefficient for the compound in the fully bound form. Ks is given by the ratio of slope to
the y intercept in plots [DNA]/(ea—¢:) versus [DNA].

5.2.2 CT DNA-binding studies by viscosity measurements

The viscosity of DNA (0.1 mM) in buffer solution was measured in the absence and
presence of increasing amounts of the compounds. The experiments were executed at
room temperature and the measurements are devised in a plot (n/mo)'® versus r (r =
[complex]/[DNA]), where n = the viscosity of DNA in the presence of the compound, and
no= the viscosity of DNA in buffer solution.

5.2.3 EB-displacement studies

In order to determine and confirm the DNA-binding mode of the compounds, a
competitive study with EB as an intercalating marker is performed by fluorescence
emission spectroscopy. Therefore, the EB-displacing ability of the compounds from its EB-
DNA conjugate was examined.

The DNA-EB adduct was prepared by addition of 20 uM EB and 26 uM CT DNA in
buffer solution (150 mM NaCl and 15 mM trisodium citrate at pH 7.0). The potential
intercalation of the compounds between the DNA-bases was studied by the addition of a
certain amount of the compound solution into the EB-DNA adduct solution. The influence
of the compounds on the EB-DNA solution was monitored through the changes of the
fluorescence emission spectra at excitation wavelength (Ae) at 540 nm [2]. The tested
compounds do not show any significant fluorescence at room temperature in solution or
in the presence of DNA, under the same experimental conditions (Aex = 540 nm). Bearing
that in mind, the observed quenching of the EB-DNA solution is evidently associated to
the displacement of EB from its EB-DNA adduct.

The quenching efficiency (Ksv) for each compound was assessed according to the
Stern-Volmer equation (eq. 2) [2]:
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ITO =1+k, 1,[Q]=1+K[Q] (eq.2)

where Io and I = the fluorescence emission intensities of EB-DNA in the absence and
presence of the quencher, respectively, [Q] = the concentration of the quencher (i.e.
compounds). Ksv is obtained from the Stern-Volmer plots by the slope of the diagram Io/I
versus [Q]. Taking to = 23 ns as the fluorescence lifetime of the EB-DNA adduct [3], the EB-
DNA quenching constants (kq, in M's™) of the compounds can be determined according to
equation 3:

Ksv = kqTo (eq.3)
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versus [DNA] of compounds 1-17
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S.4 Stern—Volmer quenching plot of EB-DNA fluorescence of compounds 1-17.
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Figure part S.4. Stern-Volmer quenching plot of EB-DNA fluorescence for compounds 1-

17.
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S.5 Copies of NMR spectra of 1, 5 and 8 in various solvents and time intervals
§.5.1 Compound 1 (DMSO-ds, DMSO-ds & D20, CDsOD)
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$.5.2 Compound 5 (DMSO-ds, DMSO-ds & D20, CDsOD)
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$.5.3 Compound 8 (DMSO-ds, DMSO-ds & D20, CDsOD)
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5.6 Gel electrophoresis pictures
S.6.1 Agarose gel electrophoresis of compounds 1-17 in dark

Group A Group B Group C Group D
E 1 2 3 4 :
Form Il 40 43 40 36
Form I 0 0 0 0
Form Il : 52 33 39 34
Form il : 0 0 0 0

Figure, part S.6.1. Agarose gel electrophoresis images. Compounds 1-17, in dark (A): 30 min, 100 uM; (B): 120 min, 100 uM; Blue
square: C = Control (pDNA without the compound); Numbers in blue frames = Numbers of the compounds in text; Numbers below
photos: Form II = % ss DNA photo-cleavage (nicked), Form III = % ds DNA photo-cleavage (linear).

S.6.2 Agarose gel electrophoresis of compounds 1-17 under UVA and visible light irradiation
Group A Group B GroupC GroupD

& 6 T 18

Fermll
Form Il

Formll T2 M | 10
Form il 1] o o 1] 1] [} 1] o 12 1¢ o o o

Figure, part S.6.2. Agarose gel electrophoresis images. Compounds 1-17, 120 min, 100 pM: (A): UV-A irradiation; (B): Visible
light irradiation. Blue square: C = Control (pDNA irradiated without the compound); Numbers in blue frames = Numbers of the
compounds in text; Numbers below photos: Form II = % ss DNA photo-cleavage (nicked), Form III = % ds DNA photo-cleavage
(linear), - not measurable plasmid due to extensive damage.

S5.6.3 Agarose gel electrophoresis of compound 5 in various concentrations under UVA light
irradiation

50 uM
25 UM
10 uM

p-NO2-Ph (5)
365 nm
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S.7 Copies of the UV-Vis spectra of compounds 1-17
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Figure part S.7.a. UV-Vis absorption spectra of 1 (510 M) in MeCN.
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Figure part S.7.b1. UV-Vis absorption spectra of 2 (5x10™ M) in MeCN.
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Figure part S.7.b2. UV-Vis absorption spectra of 2 (5x10* M) in MeCN.
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Figure part S.7.c. UV-Vis absorption spectra of 3 (5x10 M) in MeCN.
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Figure part S.7.d1. UV-Vis absorption spectra of 4 (5x10” M) in MeCN.
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Figure part S.7.d2. UV-Vis absorption spectra of 4 (5x10* M) in MeCN.
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Figure part S.7.e. UV-Vis absorption spectra of 5 (5x10” M) in MeCN.
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Figure part S.7.f. UV-Vis absorption spectra of 6 (5x10”° M) in MeCN.
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Figure part S.7.g1. UV-Vis absorption spectra of 7 (5x10”° M) in MeCN.
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Figure part S.7.g2. UV-Vis absorption spectra of 7 (5x10™* M) in MeCN.
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Figure part S.7.h.UV-Vis absorption spectra of 8 (5x10™ M) in MeCN.
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Figure part S.7.i. UV-Vis absorption spectra of 9 (5x10” M) in MeCN.
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Figure part S.7.j. UV-Vis absorption spectra of 10 (5x10” M) in MeCN.
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Figure part S.7.k. UV-Vis absorption spectra of 11 (5x10” M) in MeCN.
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Figure part S.7.1. UV-Vis absorption spectra of 12 (5x10” M) in MeCN.
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Figure part S.7.m. UV-Vis absorption spectra of 13 (5x10” M) in MeCN.
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Figure part S.7.n. UV-Vis absorption spectra of 14 (5x10” M) in MeCN.
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Figure part S.7.0. UV-Vis absorption spectra of 15 (510 M) in MeCN.
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Figure part S.7.p.UV-Vis absorption spectra of 16 (510~ M) in MeCN.
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Figure part S.7.q1. UV-Vis absorption spectra of 17 (510 M) in MeCN.
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Figure part S.7.q2. UV-Vis absorption spectra of 17 (5x10™* M) in MeCN.
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5.8 Gel electrophoresis analysis (mechanistic studies) for compounds 1 and 5
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5.9 In silico Molecular Dockings for compounds 1-17 with DNA

Geometry Optimization of ligands: Gaussian 09, B3LYP/6-31g*.

DNA: 1bna (Protein Data Bank), water molecules removed, Gasteiger charges added. (ADT)
Grid Box: 60 x 80 x 114 with 0.375 A , (whole DNA)

Docking protocol: rigid

Program: AutoDock Vina

Algorithm: Lamarkian Genetic Algorithm, runs= 100 (exhaustiveness)

Figure part S.9.1 Molecular Docking calculations for the compounds of Group A.
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Figure part S.9.2 Molecular Docking calculations for the compounds of Group B.
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13

Figure part S.9.3 Molecular Docking calculations for the compounds of Group C.
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Figure part S.9.4 Molecular Docking calculations for the compounds of Group D.
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S.10 Cell culture experiments of compounds 1-17 at concentration 50 uM

% Survival

Dark Vs UVA
(50uM)

100 mm* kel

Figure part S.10.1 A375 melanoma cell culture viability experiments. Effectiveness of
compounds of Group A in dark and under UV-A irradiation at 50 uM.
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Figure part S.10.2 A375 melanoma cell culture viability experiments. Effectiveness of
compounds of Group B in dark and under UV-A irradiation at 50 pM.
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Figure part S.10.3 A375 melanoma cell culture viability experiments. Effectiveness of
compounds of Group C in dark and under UV-A irradiation at 50 uM.
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Figure part S.10.4 A375 melanoma cell culture viability experiments. Effectiveness of
compounds of Group D in dark and under UV-A irradiation at 50 pM.
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