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1. General Information
Chemistry: Hydrogen nuclear magnetic resonance (*H NMR) spectra were obtained on

a Bruker Avance |11 spectrometer, that operate on the frequency of 600 MHZ to hydrogen,
at the Universidade Federal de Santa Maria. Spectra were recorded in CDClI3 solutions.
Chemical shifts are reported in parts per million, referenced to the solvent peak of TMS.
Data are reported as follows: chemical shift (d), multiplicity (s = singlet, d = doublet, dd
= double doublet, t = triplet, m = multiplet), and coupling constant (J) in hertz and
integrated intensity. Fluor-19 nuclear magnetic resonance (‘°F) spectra were obtained at
565 MHz. Spectra were recorded in CDClz solutions and CeFs as external reference.
High resolution mass spectra

Samples were diluted in methanol, containing 100 L of 200 mM NHsOH. Analyses were
performed by infusion mode in an ACQUITY™UPLC system from Waters Corp.
(Milford, MA, USA) equipped with sampler manager and quadrupole time of flight (Q-
Tof) MS detector. The Q-Tof Xevo G2 mass spectrometer was equipped with an
electrospray ionization source (ESI). Detections were performed in positive ion mode
(ESI+) and resolution mode. Optimized MS conditions were: capillary voltage 2.50 kV,
cone voltage 112 V, extractor cone 4.5 V, desolvation gas 500 L/h, cone gas 10 L/h,
desolvation temperature 400 <C, and source temperature 150 <C. Acquisition mass range
was monitored from 50 to 1800 Da. System control and data acquisition were performed

using MassLynx V 4.1 software.

UV-vis absorption spectra were recorded using Shimadzu UV2600 spectrophotometer
(data interval, 1.0 nm) using chloroform as solvent. Steady state emission fluorescence
spectra of samples in CHCIs solutions were measured with a Varian Cary 50 fluorescence
spectrophotometer (slit 2.0 mm) and were corrected according to the manufacturer’s
instructions. Fluorescence quantum vyields (®f) of the compounds in solutions were
determined by comparing the corrected fluorescence spectra with that of meso-
tetra(phenyl)porphyrin in dichloromethane (TPP, @ =0.15, Aexc =418 nm) as the standard
as the fluorescence yield [1]

Singlet oxygen generation (*O2) assays

In a typical experiment of 1.3-diphenylisobenzofuran (DPBF) photo-oxidation [2], 2.0
mL of 100 uM DPBF in DMF was mixed with 0.5 mL (50 uM) of porphyrins. The flask
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was completed with DMF until a final volume of 3.0 mL. In order to measure 1O
generation species, absorption spectra of the solutions (samples and standard) were
recorded for different exposure times by using a 635 nm home-made LED array system
positioned 1.0 cm from the sample, with an average power of 50 mW[3].

q)Stdk std
Pp="4 /kstd'l /1 1)

in which, ISt /1 = (1 — 104sta) /(1 — 104), &5 is the singlet oxygen quantum yield of
standard sample (in our case, meso-tetra(phenyl)porphyrin; TPP; ®$*4 = 0.66) [4], k and

kst are the photodegradation kinetic constants for porphyrins and TPP (standard),

respectively, and A4 and A are the absorbances for TPP and porphyrins, respectively.
Absorption and emission analysis with ct-DNA

For acid nucleic assays, sulfur-porphyrin compounds interactions with calf-thymus DNA
(ct-DNA) were performed by UV-vis absorption measurements at room temperature in
Tris-HCI buffer at pH 7.4, using DMSO stock solution of derivatives (10* M range) at
300 to 700 nm. The DNA pair base concentrations of low molecular weight DNA from
calf thymus (ct-DNA) was determined by absorption spectroscopy, using the molar
extinction coefficients 6600 M~'cm™! (per base pair) at 260 nm, respectively. Derivative
solutions in DMSO with Tris-HCI buffer were titrated with increasing concentrations of
DNA (ranging from 0-100 uM). The absorption spectra of derivatives were acquired in
the wavelength range of 300—700 nm. The intrinsic binding constants (Ky) of derivatives
were calculated according to the decay of the absorption bands of compounds using the
following Equation (2) through a plot of [DNA]/(ea — & ) versus [DNA],

[DNA]/(ea — &) = [DNA]/(en — &t ) + L/Kp(ep — &f) 2

where [DNA] is the concentration of DNA in the base pairs, €, is the extinction coefficient
(Aobs/[compound]), ep and & are the extinction coefficients of free and fully bound forms,
respectively. In plots of [DNA]/(ea — & ) versus [DNA], Ky is given by the ratio of the
slope to the interception.

In competition EB-DNA assays, steady-state emission fluorescence analysis was
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recorded and porphyrin derivatives were dissolved in DMSO and competitive studies
were performed through the gradual addition of the stock solution of the derivatives to
the quartz cuvette (1.0 cm path length) containing ethidium bromide (EB, 2.0 x 107 M)
and DNA (2.0 x 10®° M) in a Tris-HCI pH 7.4 buffer solution. The concentration of
derivatives ranged from 0 to 100 uM. Samples were excited at Aexc =510 hm and emission
spectra were recorded at the range of 550-800 nm, 5 min after each addition of the
complex solution in order to allow incubation to occur. The fluorescence quenching
Stern-Volmer constants (Ksv) of compounds were calculated according to the decay of
the emission bands of EB-DNA using the following Equation (3) through a plot of Fo/F
versus [DNA],

FolF = 1+ ko[Q] =1 + Ksv[Q]  (3)

where F and Fo are the fluorescence intensities in the presence and absence of a quencher,
respectively. Ksv, kg, o and [Q] denote Stern—Volmer quenching constant, quenching rate
constant, lifetime of EB-DNA adducts (2.30 x 10 s) and the concentration of quencher,
respectively. According to Equation (3), the Stern—\VVolmer constants (Ksv) were

calculated from the slope and kq is equal Ksv/o.



2. General procedure for the synthesis 3 a-d
In a Schlenk tube under an argon atmosphere, 0.08 mmol of the respective
diaryldisulfide, THF (7 mL), sodium borohydride (180 pmol; 6.8 mg), and ethanol (3
mL) were added. After 1 min, TPP-F2o (10 pmol; 10 mg) 1 was added, and the resulting
mixture was stirred at 50 °C for 15 min. The reaction was quenched with 10 mL of water,
and the aqueous layer was extracted with CH2Cl.. The combined organic extracts were
dried over MgSOsu, filtered and evaporated to dryness. The crude products were purified
in a silica gel TLC for chromatographic purification, using hexane—ethylacetate (70:20)

as the eluent, affording the pure porphyrin 3 a-d.

5,10,15,20-tetrakis[4-(phenylthio)-2,3,5,6-tetrafluorophenyl]porphyrin (3a)
Physical state: purple solid. Yield: 10.9 mg, 84%.

'H NMR (600 MHz, CDCls) § 8.91 (s, 8H), 7.70 (d, J = 6 Hz, 8H), 7.41-7.49 (m, 12H), -
2.85 (s, 2H) ppm.

9F NMR (565 MHz, CDCls) § -132.87 (dd, J* = 22.6, J=11.3 Hz, F ortho), -136.29 (dd,
J'=22.6, J*>=11.3 Hz, F meta) ppm.

HRMS-ESI: m/z calcd to to CegsHaoF16N4Ss [M+H]"; 1335.1176 found:1335.1223.

5,10,15,20-tetrakis[4-(4-methylphenylthio)-2,3,5,6-tetrafluorophenyl]porphyrin
(3b) Physical state: purple solid. Yield: 12 mg, 92%.

'H NMR (600 MHz, ) & 8.90 (s, 8H), 7.65 (d, J = 6 Hz, 8H), 7.29 (d, J = 6 Hz, 8H), 2.44
(s, 12H), -2.91 (s, 2H).

F NMR (565 MHz, ) & -133.28 (dd, J! = 28.2, J>=11.3 Hz, F ortho), -136.49 (dd, J =
28.2, J>=11.3 Hz, F meta) ppm.

HRMS-ESI: m/z calcd to C72HssF16N4S4 [M+H]"; 1391.1802 found: 1391.1873

5,10,15,20-tetrakis[4-(4-chlorophenylthio)-2,3,5,6-tetrafluorophenyl]porphyrin (3c)
Physical state: purple solid. Yield: 10.7 mg, 82%.

'H NMR (600 MHz, CDCl3) & 8.90 (s, 8H), 7.66 (d, J = 6 Hz, 8H), 7.47 (d, J = 6 Hz, 8H),
-2.89 (s, 1H).

1%F NMR (565 MHz, CDCls) & -132.80 (dd, J* = 22.6, J>=11.3 Hz, F ortho), -135.90 (dd,
Jt =22.6, J°=11.3 Hz, F meta) ppm.



HRMS-ESI: m/z calcd to CegH2sClaF16N4S4 [M+H]*; 1472.9588 found:. 1472.9628

5,10,15,20-tetrakis[4-(2-aminophenylthio)-2,3,5,6-tetrafluorophenyl]porphyrin (3d)
Physical state: purple solid. Yield: 12.9 mg, 93%.

'H NMR (600 MHz, CDCls3) § 8.86 (s, 8H), 7.83-7.81 (m, 4H), 7.32-7.29 (m, 4H), 6.88-
6.83 (m, 8H), 4.68 (s, 8H) -2.96 (s, 2H).

1F NMR (565 MHz, CDCls) 6 -133.78 (dd, J* = 28.2, J>=11.3 Hz, F ortho), -136.53 (dd,
J'=28.2, °=11.3 Hz, F meta) ppm.

HRMS-ESI: m/z calcd to CesH34F16NsgS4 [M+H]"; 1395.1612 found: 1395.1611



3. Compounds Description: NMR
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4. High resolution mass spectra
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5. DNA UV-vis absorption spectra
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Figure S9. UV-vis titration absorption spectra of porphyrin 3b, in a DMSO/Tris-HCI
buffer (pH 7.4) mixture. The concentration of ct-DNA ranged from 0 to 100 uM. Insert
graph shows the plot of [DNA]/(ea — f) versus [DNA].
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Figure S10. UV-vis titration absorption spectra of porphyrin 3c, in a DMSO/Tris-HCI
buffer (pH 7.4) mixture. The concentration of ct-DNA ranged from 0 to 100 uM. Insert
graph shows the plot of [DNA]/(ea — f) versus [DNA].
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Figure S11. UV-vis titration absorption spectra of porphyrin 3d, in a DMSO/Tris-HCI
buffer (pH 7.4) mixture. The concentration of ct-DNA ranged from 0 to 100 uM. Insert
graph shows the plot of [DNA]/(ea — f) versus [DNA].

6. EB-DNA emission fluorescence spectra
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Figure S12. Emission fluorescence spectra of EB bound to ct-DNA in the presence of
porphyrin 3a in a DMSO/Tris-HCI buffer mixture at Aexc = 510 nm. The arrow indicates
the changes in fluorescence intensities at increasing concentrations of samples. Insert
graph shows the plot of Fo/F versus [ct-DNA].
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Figure S13. Emission fluorescence spectra of EB bound to ct-DNA in the presence of
porphyrin 3b in a DMSO/Tris-HCI buffer mixture at Xexc = 510 nm. The arrow indicates
the changes in fluorescence intensities at increasing concentrations of samples. Insert
graph shows the plot of Fo/F versus [ct-DNA].
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Figure S14. Emission fluorescence spectra of EB bound to ct-DNA in the presence of
porphyrin 3c in a DMSO/Tris-HCI buffer mixture at Aexc = 510 nm. The arrow indicates
the changes in fluorescence intensities at increasing concentrations of samples. Insert

graph shows the plot of

Fo/F versus [ct-DNA].
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7. Porphyrin docking with DNA

The 3D structures of DNA were obtained from the Protein Data Bank
(http://www.rcsb.org/pdb/) with the code: 423D [5]. The Chimera 1.8
software[6] was used to remove waters, ions, and other molecules, and add
hydrogens to the DNA structure. The compounds 3a-d were built in the software
Avogadro 1.1.1 [7] , followed by semi-empirical PM6[8] (geometry
optimization, using the program MOPAC2012 [9]. The compounds and the
DNA in the pdbgt format were generated by AutoDockTools, where the ligands
were considered flexible (with PM6 charges), and the DNA rigid (with Gasteiger
charges)[10] . AutoDock Vina 1.1.1 program was used for the docking
simulations[11], using a grid box of 60° A (coordinates: x =-7.914, y = 52.208,
z = -0.176) and an exhaustiveness of 50 and 1.0 A of grid spacing. As a model
of interactions, it was selected the conformer of lowest binding free energy. The
results from the docking simulations were analyzed using the Accelrys
Discovery Studio 3.5 software [12].
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