Bulgarian Chemical Communications, Volume 50 Special Issue A (pp. 27-36) 2018

Electrochemical studies of two pyrrolo[1,2-c]pyrimidines
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The electrochemical characterization of two pyrrolo[1,2-c]pyrimidines has been performed by cyclic voltammetry
(CV), differential pulse voltammetry, and rotating disk electrode voltammetry. Their diffusion coefficients were
determined from the scan rate influence on CV anodic currents. Modified electrodes were prepared in pyrrolo[1,2-
c]pyrimidines solutions in acetonitrile containing tetrabutylammonium perchlorate by cycling the potential or by
controlled potential electrolysis at different anodic potentials and charges.
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INTRODUCTION

The pyrrolo[1,2-c]pyrimidine type structures
are present in many natural products [1-6], and these
compounds have been studied for their bioactivity.
Some compounds of this class have antioxidant,
antifungal and antimicrobial properties, or are used
in cancer treatments. Pyrrolopyrimidine derivatives
are used for their PI3Ka kinase inhibitory activity,
for the treatment of MDR pathogens [6-10].

Pyrrolo[1,2-c]pyrimidine is an N-bridgehead
heterocyclic compound obtained by formal
condensation of a pyrrole with a pyrimidine [9].
Different procedures for the synthesis of
pyrrolo[1,2-c]pyrimidines starting from suitable
substituted pyrroles [10-11] or pyrimidines [12-15]
are described. The reactions starting from different
pyrrole structures such as pyrrole-2-carboxaldehyde
with tosylmethyl isocyanide gives pyrrolo[1,2-
c]pyrimidine derivatives with a good “yield, but they
use the hazardous isocyanide derivative, and the
tosyl group cannot be removed so easy. Thus, the
most efficient and environmentally friendly method
to obtain pyrrolo[1,2-c]pyrimidines is by 1,3-dipolar
cycloaddition reaction of the pyrimidinum N-ylides
in 1,2-epoxybutane as reaction medium. The use of
the epoxide as a reaction medium and acid scavenger
has the advantage of direct formation of the final
compound avoiding the generation of the inactivated
product [9, 16-21].

There are several studies on the electrochemical
characterization ~ of  pyrrolo[1,2-c]pyrimidine
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derivatives reported by our group [22]. Their
characterization has been done by cycling
voltammetry (CV), and differential pulse
voltammetry (DPV). The present paper is focused on
the electrochemical characterization of two other
related pyrrolo[1,2-c]pyrimidines. The
electrochemical study is important as it offers the
simplest method to estimate HOMO and LUMO
energies of a molecule [23], which is essential for
organic light-emitting diode (OLED) applications.

The two compounds are ethyl3-(2,4-
dimethoxyphenyl)-pyrrolo[1,2-c]pyrimidine-5-
carboxylates substituted at position 7 of the pyrrole
ring either with 2-naphthoyl (P1) or with 4-
methylphenylcarbonyl (P2). CV, DPV and also
rotating disk electrode (RDE) voltammetry have
been used for their characterization. Modified
electrodes have been obtained by potentiodynamic
or potentiostatic methods in order to future
applications.

EXPERIMENTAL

The pyrrolo[1,2-c]pyrimidines were
synthesized as previously described [20-22]. The
structure and melting point (m.p.) of compounds
considered in the present study are given in Table 1.
Their electrochemical study was performed in
acetonitrile  (CHsCN) in the presence of
tetrabutylammonium perchlorate (TBAP), both from
Fluka.
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Table 1. Investigated pyrrolo[1,2-c]pyrimidines

Formula Entry X m.p. (°C)
oo e

163-164

P2 230-231

L,

3

PGSTAT 12 AUTOLAB  potentiostat
connected to a three-electrode cell was used for
electrochemical investigation. A glassy carbon
electrode disk (3 mm diameter) from Metrohm was
used as working electrode. Its active surface was
polished with diamond paste (2 um) and cleaned
with the acetonitrile before each experiment. Ag/10
mM AgNOs in 0.1 M TBAP/CH3CN was used as
reference electrode. The auxiliary electrode was a
platinum wire. The experiments were performed at
room temperature (25°C) under argon atmosphere.
All potentials were referred to the potential of
ferrocene/ ferrocenium redox couple (Fc/Fc*) which
in our experimental conditions was +0.07 V. CV
curves were usually recorded at 0.1 V-s? or at
various scan rates (0.1 -1V-st), DPV curves at 0.01
V-s with a pulse height of 0.025 V and a step time
of 0.2 s, and RDE curves at 0.01 V-s*

RESULTS AND DISCUSSIONS

pyrrolo[1,2-c]pyrimidine by CV, DPV, and RDE at
different concentrations in 0.1 M TBAP/CHsCN. All
anodic and cathodic curves were recorded starting
from the stationary potential. In all cases, the
processes put in evidence by DPV were denoted in
the order of their apparition in DPV curves in anodic
(a1, a2, ...) or cathodic (c1, c2, ..) scans, and this
notation was kept for the corresponding processes
recorded by other methods (CV or RDE).

Study of P1

DPV and CV curves at different concentrations
(0 - 0.75 mM) of P1 are presented in Figure 2. The
DPV curves show four anodic (al — a4), and four
cathodic peaks (cl c4). They highlight,
respectively, 4 oxidation and 4 reduction processes
which can occur during the potential scans. The
peaks are also seen in CV curves. CV anodic peaks
are less prominent, due to the superposition to the
background oxidation process (dotted line). The
peak currents increase with concentrations for CV

The electrochemical characterization was
) - . and DPV curves.
performed in millimolar solutions of each
OCH 3
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Fig.2. CV (0.1 V-sY) and DPV (0.01 V-s2) curves on glassy carbon electrode (diameter 3 mm) at different concentrations

for P1in 0.1 M TBAP/CH3CN
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Fig. 3. Linear dependences of the peak currents on concentration from DPV (0.01 V-s?) (a) and CV
(0.1 V-s1) (b) curves from Fig. 2

Table 2. Equations and the correlation coefficients of the linear peak currents dependences on P1 concentration* from
CV (0.1 V-s) and DPV (0.01 V-s) curves from Fig. 3

Method Equation Corr_el_at|on

coefficient

ipeaka1 = —1.03 + 15.86 - [P1] 0.984

ipeak a2 = —0.14 +9.81 - [P1] 0.998

DPV Ipeak a3 = 3.86 + 18.75 - [P1] 0.896

ipeak c1 = 3.22 — 22.99 - [P1] 0.997

ipeak 2 =-0.22-3.49 - [Pl] 0.905

ipeak c3 = 1.02 — 10.24 - [P1] 0.999

ipeak c4 = 1.11 -13.72 - [P1] 0.994

Ipeak a1 = —3.02+ 42.94 - [P1] 0.972

cV Ipeak a2 = —1.05 +45.48 - [P1] 0.960

ipeak a3 =29.53 +153.78 - [Pl] 0.821

ipeak c1 = 1.83—24.58 - [P1] 0.971

ipeak 2= 1.57 — 38.07 - [P1] 0.997

ipeak 3= 1.15 — 57.46 - [P1] 0.979

*ipeak 1S expressed in pA, and [P1] in mmol.It
The linear dependences of the total currents vs underneath, in order to allow their parallel
concentration for DPV and CV curves are presented evaluation.

in Figure 3a and 3b, respectively. Table 2 shows the
equations and the correlation coefficients for these
linear dependences of all peak currents on P1
concentration. The slopes in Table 2 show the
increase in peak height with the P1 concentration. It
occurs with different slopes for the investigated
peaks, indicating a complexity of the involved
processes. It can be seen that peak a3 has a
correlation coefficient less than 0.9, both in DPV and
in CV. The peak potentials from DPV and CV curves
for P1 are given in Table 3.

RDE anodic and cathodic curves at various
concentrations (0.25 — 0.75mM) are given in Fig. 4
for a constant rotation rate (1000 rpm) and in Fig. 5
for different rotation rates (500 — 2000 rpm) at
constant concentration (0.5 mM) of P1. The DPV
curves for this concentration are presented

From Figs. 4 and 5 it can be seen that RDE
cathodic currents have regular behaviour (increasing
with P1 concentration and rotation rate of the
electrode). Conversely, the anodic currents have
particular variation: they are increasing with
concentration for RDE anodic wave corresponding
to al process, while in the range of a2 DPV peak, the
current promptly decreases to the background value
and it increases again in the range of a3 process, but
not proportionally. The isosbestic point is situated at
about 1.53 V. There is no wave corresponding to a4
DPV peak on RDE curves.

The anodic curves for P1 could be explained by
the processes given in Table 3. After P1 oxidation to
the radical cation (peak al), there is an irreversible
process of film formation in the range of a2 peak,
which continues at more positive potentials. In the
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range of a3, there is another oxidation process,
which competes with the film formation started in
a2. It has the highest current at the smallest
concentration of P1. These aspects are in agreement
with the RDE curves in Fig. 5. When increasing the
rotation rate of RDE, only the currents for anodic al
and a4 peaks are increasing. The currents for a2 are
constant, while those for a3 are decreasing. This
means these processes (al, ad4) are not involved in
the film formation, as it is the case for a2. The
currents for a3 are inversely proportional to the
imposed rotation rate. At low rotation rates, the
current in the domain of a3 is higher, as the
intermediates for the film formation can stay close to
the electrode and keep on the polymerization
process. Two isosbestic points which delimitates the
change between processes can be noticed at 1.299 V
(11) and 1.627 V (12), respectively.
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Fig. 4. RDE curves (0.01 V-s1) on glassy carbon
electrodes (3 mm diameter) at different concentrations in
P1 solution in 0.1 M TBAP/CH3CN at 1000 rpm (a), DPV
curves (0.01V-s) obtained for P1 on glassy carbon
electrode (3 mm diameter) in 0.1 M TBAP/CHsCN (b)

Figure 6 presents the CV curves in the range of
the first anodic and cathodic peaks for P1 (0.5 mM)
at different scan rates, and the dependences of the
total peak currents for al and c1 peaks vs the scan
rate. It can be seen that the total currents linearly
increase with the square root of the scan rate (with
good correlation coefficients for al and c1). It can be
seen also from Fig. 6a that al is an irreversible
process, while cl is a quasi-reversible process,
having a corresponding peak in the reverse scan c1’
situated at about 100 mV vs c1.

In figure 7 are given the CV curves for P1 (0.5
mM) on different scan domains. From these curves,
the reversibility of each process in the anodic and
cathodic domains has been estimated. Processes
obtained in the anodic domains are irreversible,
while the cathodic ones are reversible or quasi-
reversible (Table 3), the last mentioned showing
corresponding peaks situated at potentials of less
than 100 mV in respect with the peaks in the direct
scans.
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Fig. 5. RDE curves on glassy carbon electrode (3 mm
diameter) in P1 solution (0.5 mM) in 01 M
TBAP/CH3CN at different rotation rates (500 — 2000 rpm)
(a), and DPV curve (0.01V-s?) for P1 (0.5 mM) on
glassy carbon electrode in 0.1 M TBAP/CH3CN (b)
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Fig.7. CV curves (0.1 V-s) at different scan domains
on glassy carbon electrode (3mm diameter) for P1 (0.5
mM) in 0.1 M TBAP/CH3CN; inset A: detail of the
cathodic domain

Modified electrodes based on P1

Chemical modified electrodes (CME) based on
electrode coverage with compound P1 were
obtained either by potentiodynamic (successive
scans) or potentiostatic (controlled potential
electrolysis) methods in solutions of P1(0.5 mM) in
the domain of the anodic processes al, a2, a3, and
a4.
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Table 3. Peak potential values (V) vs Fc/Fc* for P1 from DPV and CV curves

Method _
Peak Process characteristic
DPV 04V
al 0.81 0.86 irreversible
a2 0.93 0.97 irreversible
a3 1.44 1.57 irreversible
a4 1.80 1.98 irreversible
cl -1.99 -2.03 reversible
c2 -2.23 -2.26 quasi-reversible
c3 -2.61 -2.65 quasi-reversible
c4 -2.82 - quasi-reversible
c1 Cc1
4.0x10° 4 [P1]=05mM . P1]=0.5mM
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Fig. 8 . CV curves (0.1 V-s?) during the preparation of CME by successive scans in 0.5 mM solution of P1in 0.1 M
TBAP/CH3CN between -0.3 V and different anodic limits; +0.655 V (a); +1.048 V (b); +1.723 V (c); +2.105 V (d)

Figure 8 presents the CV curves during the
preparation of CME by potentiodynamic method.
Figure 9 shows the CV curves obtained after the
transfer of the modified electrodes obtained by
successive potential scans between -0.3 V and
different anodic potentials (+0.655 V (Fig. 8a);
+1.048 V (Fig. 8b); +1.723 V (Fig. 8c); +2.105 V
(Fig. 8d)) in 1 mM ferrocene solution in 0.1 M
TBAP/CHsCN. The ferrocene CV curves obtained
on CMEs are different than the CV curve obtained
for the bare electrode. In the inset A are the
dependences of the anodic and cathodic peak
potentials for ferrocene (Fc) on the anodic limit
scan, that show important variations starting at
potentials more positive than 1.5 V. In the inset B
are shown the corresponding anodic and cathodic
currents dependencies, which have the same
behavior as those shown by inset A. It can be seen

that the ferrocene signal is the most diminished for
the potential scan limit of +2.105 V, where it can
be assumed that the most compact coverage of the
electrode is attained
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Fig. 9. CV curves (0.1V/s) for CME prepared by
successive scans (in 0.5 mM solution of P1 in 0.1 M
TBAP/CH3:CN) after the transfer of CME in 1mM Fc
solution in 0.1 M TBAP, CH3CN; dependences of the
anodic and cathodic Fc peak potentials (inset A) and
currents (inset B) on the anodic limit
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Fig. 10. CV curves (0.1V/s) for CME prepared by CPE
(at +2.105 V in 0.5 mM solution of P1 in 0.1 M
TBAP/CH3CN) after the transfer of CME in 1mM Fc
solution in 0.1 M TBAP, CH3CN; dependences of the
anodic and cathodic Fc peak potentials (inset A) and
currents (inset B) on electropolymerization charge (Q)

Films based on P1 have been also prepared by
CPE at different potentials: 0.655V, 1.048 V, 1.723
V, 2.105 V using a charge of 1 mC. The CV curves
of the CMEs in transfer ferrocene solution have
very small changes in respect with the bare
electrode, indicating a weak coverage of the
electrode. However, the CPE performed at 2.105 V
led to evident changes which occur continuously
when the charge increases from 1 mC to 8 mC. In
Fig. 10 are given the CV curves after the transfer in
ferrocene solution of the CMEs obtained at 2.105
V, indicating the continuous increase of the
coverage of the electrode. For the potential of
+2.105 V the most insulating film is obtained at 8
mC, for which the ferrocene curve has the smallest
anodic peak, and the most shifted potential to
positive values, as shown in the inset A, which
presents the dependences of the anodic and
cathodic potentials on the applied charge (Q). The
current for anodic and cathodic peaks for ferrocene
are almost linearly decreasing with Q, as it can be
seen in the inset B. This evolution is in agreement
with the thickness of the film.

Study of P2

Experiments were carried out to characterize
compound P2, similarly to the assays performed to
characterize the compound P1. The CV and DPV
curves have been recorded in P2 solutions in 0.1 M
TBAP, CH3CN. They are shown in Figure 11 for
different concentrations (0 — 0.5 mM). DPV curves
show five oxidation peaks (al — a5) and three
reduction peaks (c1-c3). One anodic peak (al) and
three cathodic peaks (cl, c2, c3) are seen in CV,
denoted in agreement with processes notation from
DPV curves. The peak currents are increasing with
the concentration for both CV and DPV curves. In
Figure 11 and Table 4 are given the linear plots of
the peak currents on P2 concentration for the main
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peaks, and their equations and correlation
coefficients, respectively. Good correlation
coefficients have been obtained. The slopes in
Table 4 indicate an increase of the peak height with
P2 concentration, with different slopes for the
investigated peaks, as in the case of P1. The peak
potentials from DPV and CV curves for P2 are
given in Table 5.
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Fig. 11. CV (0.1 V-s!) and DPV (0.01 V-s) curves on
glassy carbon electrode (diameter 3 mm) at different
concentrations for P2 in 0.1 M TBAP/CH:CN
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RDE anodic and cathodic curves at different
rotation rates (500 - 2000 rpm) recorded for [P2] =
0.5 mM and the corresponding DPV curve are
given in Fig.13. The curves present the isosbestic
point (I11) situated at about 1.45 V. In the range of
a2 DPV peak, RDE currents have constant values,
and they increase again in the range of a3 process.
These anodic RDE curves could be explained by
the processes given in Table 5. The currents in the
potential domain of a3 are inversely proportional to
the rotation rate, while those in the domains of a4
and a5 are almost not influenced by the rotation
rate.
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Table 4. Equations and the correlation coefficients of the linear peak currents dependences on concentration* from CV
(0.1 V-s'Y) and DPV (0.01 V-s!) curves from Fig. 11

Method Equation* Correlation coefficient
ipeaka1 = 0.95 + 13.1 -[P2] 0.994
ipeakas = 5.26+ 10.6 - [P2] 0.941
DPV ipeak as = 5.89 +28.8 - [P2] 0.999
ipeakas = 4.65+ 30.92 - [P2] 0.986
ipeakct = 0.31-15.2 - [P2] 0.996
ipeaskc2 =—0.71—3.33 [ P2] 0.894
ipeak 3 = —0.27 — 11.06 - [P2] 0.978
ipeak a1 = 6.41 +30.2 -[ P2] 0.984
cv ipeakc1 = —2.81-21.0 - [P2] 0.978
ipeak c3= —10.6 — 31.8 <[ P2] 0.999
*ipeak is expressed in pA, and [P2] in mmol/L
In Fig.14 are given the CV curves at different o e y
scan rates for the first anodic and cathodic peaks, <
and the linear dependences of their currents on the " 00l
square root of the scan rate. High values of
correlation coefficients have been obtained (Fig. > % W a
14b). 1.0x10*{ (o) E (V) vs FelFc*
e 62”53“35 5.0x10° e
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= v different scan rates (0.1 — 1 V-s') (a) and dependences
0.0 05 mM of the peak currents on the square root of the scan rate
&' o et (b)

E(V) vg Fe/Fet
Fig.13. RDE curves (0.01 V-s%) on glassy carbon
electrode (3 mm diameter) at different rotation rates
(500 — 2000 rpm) in 0.5 mM P2 solution in 0.1 M
TBAP/CH:CN (a); DPV curve obtained for 0.5 mM
solution of P2 on glassy carbon electrode (3 mm
diameter) in 0.1 M TBAP/CH3CN (b)

In figure 15 are shown the CV curves of P2 on
different scan domains. The reversibility of each
process has been estimated from these curves
(Table 5). Processes obtained in the anodic domain
are irreversible. Those from the cathodic domain
are irreversible (c1) or quasi-reversible (c2, c3),
with corresponding peaks situated at potentials
shifted of 70 mV (for c2”) and 100 mV (for c3’) in
respect with the peaks in the direct scans.
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Fig. 15. CV curves (0.1 V-st) on glassy carbon electrode
(3mm diameter) on different scan domains for P2 (0.5
mM) in 0.1 M TBAP/CHsCN; inset: detail of the
cathodic domain

Table 5. Peak potentials values (V) vs Fc/Fc* from DPV and CV curves for P2

Peak DPV Method cvV Process characteristic

al 0.82 0.87 irreversible

a2 1.19 - irreversible

a3 1.54 1.57 irreversible

ad 1.81 2.17 ireversible

ab 2.12 - -

cl -2.08 -2.12 irreversible

c2 -2.33 -2.33 quasi-reversible

c3 -2.57 -2.62 quasi-reversible
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Fig. 16. CV curves (0.1 V-s1) during the preparation of CMEs by successive scans in 0.5mM solution of P2 in 0.1 M
TBAP, CH3CN between -0.3 V and different anodic limits: +1.02 V (a); +1.78 V (b)

- - bare electrode
——CME by CPE Q =237mC
B CME by CPE Q= 3.5 mC
——CME by CPE Q=4 mC
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Fig. 17. CV curves (0.1 V/s) in 1 mM ferrocene
solutions in 0.1 M TBAP, CH3CN for the CME prepared
in 0.5 mM P2 solution in 0.1 M TBAP/CH3CN by CPE at
+1.78 V at different charges Q; dependences on Q of the
anodic and cathodic Fc peak potentials (inset A) and
currents (inset B)

Modified electrodes with P2

Chemical modified electrodes based on P2 were
obtained either by potentiodynamic or potentiostatic
methods in solutions of P2 (0.5 mM) in the domain
of the anodic processes al and a2. In order to test that
the electrode is covered, the modified electrodes
were transferred in 1 mM ferrocene solution in 0.1
M TBAP, CH3CN.

The modified electrodes were prepared by
successive scans (20 cycles) between -0.3V and
different anodic limits: 1.02 V (Figure 16 a); 1.78 V
(Figure 16 b). The curves obtained after the transfer
in ferrocene solution for anodic limits of 1.02 V, and
1.78 V are presented in Fig. 17. It can be seen that
the ferrocene signal is much more flat in comparison
to the bare electrode when the potential limit is more
positive. The dependencies of the anodic and
cathodic peak potentials for ferrocene (Fc) on the
selected anodic limit scan are seen in Fig. 17 inset A;
they show important changes starting at potentials
more positive than 1 V. The corresponding anodic
and cathodic currents dependencies, which indicate
a sharp decrease after 1 V, are shown in Fig. 17 inset
B.

34

Films based on P2 have been also prepared by
CPE at different potentials (1.02 V and 1.78 V);
there were no important changes in ferrocene CV for
charges of 2.37 mC or 3.5 mC. However, if CPE has
been performed at 1.78 V evident changes occur
continuously when the charge increases from 2.37
mC to 5 mC. In Fig. 17 are given the CV curves after
the transfer in 1 mM ferrocene solution of the CMEs
obtained at 1.78 V at different charges, indicating an
increase with charge of the electrode coverage. Fig.
17 insets A and B show the dependences of ferrocene
anodic and cathodic peak potentials and currents,
respectively, on charge (Q); after Q = 3.5 mC, the
anodic and cathodic potentials are sharply increasing
with Q, while the currents are decreasing with Q.

Comparison between P1 and P2

The diffusion coefficients for P1 and P2 have
been calculated from the slopes of al peaks given in
Figure 6 (b) and Figure 14 (b) using Randles—Sevcik
equation (1), taking into account that the CV curves
have been obtained at room temperature (298 K). In
(1), ip = peak current (A), n = number of electrons
transferred in the redox process (n=1), A = electrode
area (cm?), D = diffusion coefficient (cm?/s), C =
concentration of P1 or P2 (mol/cm?®), and v = scan
rate (V/s). Compound P2 has a higher diffusion
coefficient (Table 6) than P1, in agreement with his
small molecular volume.

i, =268600-n*%-A-C.D"? .2 )

Table 6. Diffusion coefficients for compounds
P1 and P2
Comp. X Slope

105x D
(cm?/s)

P1 0.000068 102
P2 \©\
CH

0.000131 19.1

3
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It can be noticed from Figure 18 and Table 7 that
compounds P1 and P2 have very close potentials for
al and cl peaks, as expected taking into account
their similar structure.

2.0x10* /\j
ey oPv 1 /
< 0.5mM 3
0.0 —FPi
—P2
f &1
4.0x10% 1 2 v
CV
z.0x10™ 0.5 mM
<
- 0.0
g . . 4 ;
2 0 2

E (V) vs FeiFe®

Fig.18. Comparison of DPV and CV curves in 0.1 M
TBAP, CH3CN for P1 (0.5 mM) and P2 (0.5 mM)

Pyrrolo[1,2-c]pyrimidine has a low aromatic
character, which confers a high reactivity in
comparison to the common aryls. The difficulty of
peak assessment is increased by the presence of
stabilizing functional groups, which have redox
potentials close to the aromatic moiety. The
potentials of DPV peaks and the assessed processes
for the compounds P1 and P2 are presented in Table
7.

The transfer in ferrocene solution (Figure 19) of
the modified electrodes based on P1 and P2,
obtained by successive cycling between -0.3 V and
about 1.7 V, lead to more distorted curves in case of
P2, indicating that P2 covers better the electrode
surface, probably due to the formation of a more
compact film.

Table 7. Peak potentials (V) from DPV curves (0.5 mM) and the assessed processes for P1land P2

ompound
P1 P2 Functional group/process
Peak
al 0.81 0.82 Py—Py" /oxidation 1*
a2 0.93 1.19 Ph / oxidation 2
a3 1.44 1.54 Py/oxidation 3
a4 1.80 1.81 Py/oxidation 4
a5 - 2.12 Py/oxidation 5
cl -1.99 -2.08 CO—CO "—CHOH/reduction 1
c2 -2.23 -2.33 Pyrrole double bonds/reduction 2
c3 2261 257 Ester/reduction 3
cd -2.82 - Pyrimidine/reduction 4

*= pyrrolo[1,2-c]pyrimidine moiety

=« bare rode

JR—

plectrode by cycling for P1(1.723 V)

0d
— i electrode by cyclng for P2{1.78 V)

1.0x10% 4

i{A)

-1.0x10" 4

04 03 02 H4 00 04 02 03
E (V) vs Fo/Fc*
Fig. 19. CV curves (0.1 V-st) in 1mM ferrocene solutions
in 0.1 M TBAP, CH3CN on modified electrodes prepared
by 20 scans between -0.3 V and 1.723 V for P1 and 1.78
V for P2, and on bare electrode (dotted line), respectively

CONCLUSIONS

The electrochemical characterization of ethyl 3-
(2,4-dimethoxyphenyl)-7-(2-naphthoyl)pyrrolo
[1,2-c]pyrimidine-5-carboxylate (P1) and ethyl 3-
(4-methylphenyl)-7-(4-methylbenzoyl)pyrrolo [1,2-
c]pyrimidine-5-carboxylate (P2) was performed by
cyclic voltammetry, differential pulse voltammetry
and rotating disk electrode methods.

The pyrrolo[1,2-c]pyrimidines present similar
peaks in the anodic and cathodic domain. Modified

electrodes were obtained by successive scanning or
by controlled potential electrolysis at different
anodic peaks and charges. The coverage of the
electrode surface was confirmed by the transfer of
the modified electrodes in ferrocene solutions, when
the CV signal for ferrocene was found attenuated in
intensity and distorted (with an increased gap
between the peak potentials). P2 gave the best
electrode coverage by electrooxidation. The
modified electrodes investigation is in progress in
view of OLED applications.
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EJIEKTPOXUMMWYHU U3CJIEABAHNS HA IBA ITMPOJI [1,2-c] IMPAMUAMHNA
M.-JI. Tary!, ®. Xaps!, E.-M. Yurypeany'*, E. Jlxxopmkecky?, JI. Bupzan®, M.-M. ITona®

Kameopa no neopeanuuna xumus, usuxoxumus u enexmpoxumus, Yuusepcumem "Ilomumexnuxa” na Byxypeuw,
011061, Pymovnus
2 Hayuen yenmvp Onmxum, 240050, Ramnicu Valcea, Pymvrus,
SPymvncka akademus, Mucmumym no opeanuuna xumus "C. JI. Henumuecko", 060023-Byxypewy, Pymvrus

ITocTpruna Ha 25 aBrycr, 2017 1.; mpuera Ha 18 cenremBpwu, 2017 T.
(Pesrome)

EnexTpoXMMHYHOTO OXapakTepu3npaHe Ha JBa Mupod [1,2-c] MIPpUMUANHY € U3BBPIICHA Ype3 NUKINTIHA BONTAMETPUS
(CV), mudepeHnyraita UMITyJICHa BOJITAMIIEPOMETPHS M BOJTAMIIEPOMETPHSI C POTUPAI JIUCKOB eJeKTpoJ. TexHure
JUQy3HOHHH KOS(QHIMEHTH ca OIPEAe]IeHN Ha OCHOBA BIMSHHETO, KOETO OKa3Ba CKOPOCTTa Ha CKaHUpaHE Ha
noreHuuana Bbpxy CV anogunte TokoBe. MoaudupannTe eIekTpoau ca IPUroTBeHU B upod [ 1,2-¢] MUpUMUANHOBU
pa3TBOpU B ALETOHUTPHWI, CHIAbpXKAll TETPaOYyTWIAMOHHEB IEpXJIOpaT 4ype3 LUKIMpaHe Ha MOTEHIMala WIN 4pe3
KOHTPOJIMpaHa MOTEHIMAIHA eJIEKTPOIN3a IPU Pa3IMUHI aHOIHHU MOTEHINAIHN U 3apsiIu.

KarouoBu pymm: mmpon [1,2-c] mUpUMHINHE, LOUKIAYHA BOJTaMIEpOMETpHs, AudepeHInanHa HWMITYJICHA
BOJITaMIIEPOMETPHs, TU(Y3NOHHN KOSHUINESHTH, MOAUGDHUIMPAHH SIEKTPOIH, POTHPALL JUCKOB EIEKTPOL
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