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Xanthones are a class of naturally-occurring oxygenated heterocyclic compounds
with a broad spectrum of biological activities of great interest for potential therapeutic
applications.!"! Thus, over the last decades a great number of publications have emerged
focusing on the isolation and synthesis of these natural compounds or even in the search
for novel bioactive derivatives.”!

Electrochemical methodologies can be applied to establish correlations between
structure and oxidation potential of electroactive species and therefore to predict some of
its biological activities. In fact, cyclic voltammetry has become an important and widely
used electroanalytical technique in many relevant studies of redox processes for clarifying
the electrochemical behavior of chemical and biochemical systems."”’

Herein, we will report the electrochemical behavior of several phenolic and
catecholic-substituted 2,3-diarylxanthones by cyclic voltammetry using a glassy carbon
electrode, at pH 7.4, and the results obtained compared with their scavenging activities for
reactive oxygen species (ROS) and reactive nitrogen species (RNS)." Useful
considerations about oxidation mechanism will be highlighted and the electrochemical
profile of xanthones will corroborate their biological properties.
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¥ Voltammetric experiments were carried out using an Autolab electrochemical system (Eco Chemie model PGSAT 7.0 ————————————— T
: - . - 06 -04 -02 -1E15 0.2 0.4 0.6 0.8 1 -U. -U. V.2 -lE- : : : :
10). Data were acquired using GPES (General Purpose Electrochemical System) software, version 4.9. e ARG E / mV v, AgiAGC!
- N 0.
* The working electrode was a glassy carbon electrode (GCE) (3.0 mm) whereas an Ag/AgCl (KCI 3 M) electrode 00 { 301 mM Epat =0.15V ” O OH "\
and a carbon electrode were used as reference and auxiliary electrodes, respectively. Before use in Compound 3c presents ;g ' E,;=037V O © O OH
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¥ Xanthones 1-3 were synthesized according to previously reported procedures [5] and the chemical structures are : Table 1

presented in scheme 1. Stock solutions of 1a-c, 2a-¢c and 3a-c were prepared in DMSO and diluted in sodium 0,", '0,, HOCI, *NO and ONOO- (with and without 25 mM NaHCO.) scavenging effects of the tested 2,3-
phosphate buffer solution pH 7.4 at the final concentration 0.1 mM, unless otherwise mentioned. dizalzylx;hthone,s and positive controls (IC.,, mean = SEM) : |
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¥ The cell volume was 10 mL and cyclic voltammograms were obtained in a single cycle performed at a scan rate IG5 (M) _ _
of 100 mV s, at room temperature. For the scan rate studies, the scanning speed varied from 10 to 200 mV s, Compound 0," 10, HOCI NO* ONOO" without  ONOO" with
Voltammetric scans were recorded in the voltage range between -0.5 and +1.0 V versus Ag/AgCl. NaHCO, NaHCO,
2,3-diarylxanthones
1a NAZM 27 %*100uM 155 + 25 39%*200uM 29%*0uM 48%*0uM
1b NAZ200uM 80 + 11 721+ 8.6 175 + 36 1.55+0.14 1.80 = 0.39
1c 28.1 +2.3 6.0+1.0 15.7 +1.1 1.88 +£0.18 0.40 +£0.03 0.54 +0.08
2a NA2Z00uM 68.8 + 6.2 53.8+7.8 41%*200uM 2.66 +£0.29 2.00+0.15
2b 166 + 16 58.4+49 224+ 2.5 108 + 18 1.72 £ 0.21 0.97 +0.25
2¢ 20.3+2.5 3.3+£0.7 14.7 £1.3 0.42 +£0.05 0.26 +0.05 0.78 +0.26
3a 76 £ 11 4.5+ 0.6 10.8 £ 0.4 1.22 + 0.21 0.37 =0.09 0.67 = 0.09
3b 31.3+3.2 6.8+ 0.5 7.5+0.7 0.62 +0.10 0.22 +0.03 0.89 +0.18
b) R" = OH, R*=H b) R' = OH, R2 = H b)R'=0OH, R?= H 3c 10.4 £0.8 2.5+0.2 1.2+£002  0.39+0.05 0.17 = 0.01 0.33 + 0.06
¢)R'=R?=0OH ¢)R"=R?=OH ¢)R'=R?=0OH Positive controls
Scheme 1. Chemical structures of the studied 2,3-diarylxanthones Tiron 273+ 32 - - - - -
Quercetin — 1.8+ 0.1 — - — —
Dihydrolipoic acid - — 2.3+0.3 — — —
CONCLUS'ONS Rutin - - — 2.53 +0.37 - -
Ebselen — — — - 0.50 +0.03 2.01 +0.22
v" The oxidation peak at higher potential values can be attributed to the phenolic groups. NANo activity was found up to the highest tested concentration (in superscript)
The absence of the corresponding reduction peaks also pointed to the irreversibility of the Scavenging effect (mean %) at the highest tested concentration (in superscript)
redox reaction of the oxidized compounds generated in the forward scan. Scheme 2. Correlations between the E_, at pH 7.4 and the scavenging activity against ROS and RNS of
v" Cyclic voltammograms of compounds 1¢, 2¢, 3a-c showed the permanent presence of a hydroxyxanthones 1-3a-c.
low oxidation peak attributed to the catechol group oxidation, in an electrochemical .- 10 0
reversible process. - " "

120 -
80 -
40 -

v" In the Pearson test, excellent correlations are observed for O,”~, ‘NO and ONOO-, as
expected for scavenging reactions involving electron transfer mechanisms. Significant
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0.15 V) and proved to be the most effective ROS and RNS scavenger.
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