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2-Iminopyrimidines (1a-e) and 2-thioxopyrimidine (2) were synthesized using the Biginelli three component cyclocon-
densation reaction of an appropriate -diketone, arylaldehyde, and guanidine (for 1a-e) or thiourea (for 2). The electro-
chemical properties of the novel systems were investigated by CV and DPV. Moreover, B3LYP/6-31G(d,p) method was
applied to the present structures in order to gather some structural and physicochemical data.
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Introduction

The pyrimidines have been subjected to a large variety of
structural modifications in order to synthesize derivatives with
different biological properties. Many substituted pyrimidine
rings play an important role as analgesic, antipyretic, antihyper-
tensive and anti-inflammatory drugs also as pesticides, herbi-
cides, plant growth regulators and organic calcium channel
modulators.'”’

Various synthesis methods have been reported in the litera-
ture for pyrimidine derivatives.''* Most of them are based on
the simple Biginelli three component cyclocondensation reac-
tion."” This is very simple one-pot, acid catalyzed cycloconden-
sation reaction of benzaldehyde (I), urea (II) and ethyl aceto-
acetate (IIT). The reaction was carried out in ethanol with a few
drops of concentrated hydrochloric acid and finalized 3,4-di-
hydropyrimidine-2(1H)-one (IV) (Scheme 1).""*°

Herein, we have reported the synthesis of 2-iminopyrimidines
(1a-e) and 2-thioxopyrimidine (2), via the general method of
Biginelli cyclocondensation reaction. The electrochemical pro-
perties of the novel systems were investigated by CV and DPV.
Moreover, B3LYP/6-31G(d,p) method was applied to the pre-
sent structures in order to gather some structural and physico-
chemical data.

Experimental

Melting points were determined on an Electrothermal Gallen-
kamp apparatus and are uncorrected. Microanalyses were per-
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Scheme 1. Synthesis of 3,4-dihydropyrimidine-2(1H)-one

formed on LECO CHNS 932 Elemental Analyzer. The IR spec-
tra were obtained in as potassium bromide pellets using a Matt-
son 1000 FTIR spectrometer. The 'H and “C NMR spectra were
recorded on Varian Mercury 400 MHz spectrometers, using
TMS as an internal standard. All experiments were followed by
TLC using DC Alufolien Kieselgel 60 F 254 Merck and Camag
TLC lamp (254/366 nm). Electrochemical measurements were
performed on a BAS 100W electrochemical analyzer (Bioana-
lytical System, USA) using a three electrode system, glassy car-
bon working electrode (®: 3 mm, BAS), platinum wire as auxi-
liary electrode and Ag/AgCl (NaCl 3M, Model RE-1, BAS,
USA) as reference electrode. The reference electrode was sepa-
rated from the bulk solution by a fritted-glass bridge filled with
the solvent/supporting electrolyte mixture. Before starting each
experiment, the glassy carbon electrode was polished manually
with alumina (®: 0.01 puM). Cyclic voltammetric (CV) and diff-
erential pulse voltammetry (DPV) experiments were recorded at
room temperature in extra pure dimethyl formamide (DMF), and
ionic strength was maintained at 0.1 mol L' with electrochemi-
cal grade tetrabutylammonium perchlorate (TBAP) as the su-
pporting electrolyte. Solutions were deoxygenated by a stream
of high purity nitrogen for 15 min prior to the experiments, and
during the experiments nitrogen flow was maintained over the
solution.

General procedure for compounds (1a-d). Guanidine 0.2293
gr (2.4 mmol), dibenzoylmethane 0.4928 gr (2.2 mmol), aryl-
aldehyde (2 mmol) and NaHCO; 0.67208 gr (8 mmol) were
added to DMF (20 mL). This mixture was heated at 70 °C for
5 h. The reaction was cooled to room temperature and poured
over crushed ice (25 g). The resulting suspension was filtered
off and recrystallized from suitable solvents.

5-Benzoyl-4-(4-chlorophenyl)-6-phenyl-1,2,3,4-tetrahydro-
2-iminopyrimidine (1a). C2;HsCIN;O, mp 124 - 125 °C. IR
(KBr) & (cm ') 3345-3138 (NH), 1619 (C=NH), 1595 (C=0).
"H-NMR (400 MHz DMSO-ds, 8/ppm) & 10.2 (s, 1H, N;H), 9.3
(bs, 1H, N3H), 8.2-7.3 (m, 14H, Ar-H), 4.93-4.91 (d, 1H, C4H,
J=8.2Hz). "C-NMR (DMSO-ds, 8/ppm) & 186.0, 176.5, 159.7,
145.1, 141.5,139.5,135.3,133.7, 131.3, 129.9, 129.5, 128.9,
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128.1, 127.5,126.1, 93.9, 52.0. Anal. Calcd.: C, 71.22; H, 4.68,;
N, 10.83. Found: C, 71.20; H, 4.70; N, 10.80.
5-Benzoyl-4-(3-nitrophenyl)-6-phenyl-1,2,3,4-tetrahydro-
2-iminopyrimidine (1b). C23H;sN4Os, mp 110 - 111 °C. IR (KBr)
& (cm ) 3256 - 3145 (NH), 1623 (C=NH), 1593 (C=0). 'H-NMR
(400 MHz DMSO-ds, 6/ppm) 6 10.6 (s, 1H, N;H), 9.1 (bs, 1H,
N;H), 8.3-6.9 (m, 14H, Ar-H), 5.09-5.06 (d, 1H, C4H,J=11.8
Hz). "C-NMR (DMSO-ds, /ppm) & 185.2, 176.6, 159.7, 148.7,
144.9,143.9,139.5, 134.6, 131.4,130.8, 129.4, 129.2, 128.9,
128.4,126.2,123.4,122.5,80.3, 51.2. Anal. Caled.: C, 69.34; H,
4.55; N, 14.06. Found: C, 69.38; H, 4.58; N, 14.12.
5-Benzoyl-4-(4-cyanophenyl)-6-phenyl-1,2,3,4-tetrahydro-
2-iminopyrimidine (1¢). CosH1sN4O, mp 207 - 209 °C. IR (KBr):
& (cm ) 3250-3057 (NH), 2225 (CN), 1675 (C=NH), 1588 (C=
0). 'H-NMR (400 MHz DMSO-ds, 8/ppm) & 11.1 (s, 1H, N;H),
9.1 (bs, 1H, N3H), 8.5-7.3 (m, 14H, Ar-H), 5.1-5.08 (d, 1H, C;H,
J=8Hz). "C-NMR (DMSO-ds, 8/ppm) & 198.7, 166.7, 163.9,
159.4,149.2,141.3,137.1,134.6, 131.4, 130.8, 129.4, 128.9,
128.4, 119.5, 114.1, 110.1, 109.4, 46.8. Mass (100eV): m/e:
325.2,326.2,377.1,378.1 (M), 379.1(M+1).
5-Benzoyl-4,6-diphenyl-1,2,3,4-tetrahydro-2-iminopyrimi-
dine (1d). C23H;oN3;O, mp 149 - 150 °C. IR (KBr): § (cmﬁl)
3403-3176 (NH), 1665 (C=NH), 1630(C=0). 'H-NMR (400
MHz DMSO-d, 8/ppm) 6 10.2 (bs, 1H, N;H), 9.3 (bs, 1H, N;H),
8.1-7.0 (m, 15H, Ar-H), 4.96-4.93 (d, 1H, CH, J= 12 Hz). °C-
NMR (DMSO-ds, 8/ppm) 6 176.5,163.7, 159.8, 145.1, 141.5,
139.6,131.3,131.1, 129.4, 128.9, 128.7, 128.5, 128.3, 127.5,
126.2,80.3,51.6. MS (m/z) 250.1,270.1, 321.2, 354.1(M+1).
5-Benzoyl-4-(4-carboxyphenyl)-6-phenyl-1,2,3,4-tetra-
hydro-2-iminopyrimidine (1e). A mixture of 1¢ (1 mmol ), 4 mL
distilled water, 3 mL CH3COOH and 3 mL H,SO4 was heated
at 100 °C for 2 h. The mixture was cooled to room temperature
and filtered off. The crude substance was dissolved Na>COj soli-
tion and nétralized H,SO4. The resulting suspension was filtered
off and recrystallized from acetic acide. C24sH19N303. mp > 300
°C. IR (KBr) & (cm ) 3451-3329 (NH), 1663 (C=0, acid), 1608
(C=NH), 1576 (C=0, benzoyl). Anal. Calcd.: C, 72.53; H, 4.82;
N, 10.57. Found: C, 72.58; H, 4.85; N, 10.52.
5-Benzoyl-6-phenyl-4-(4-hydroxyphenyl)-1,2,3,4-tetra-
hydro-2-thioxopyrimidine (2). A mixture of dibenzoylmethane
(1.6 mmol), 4-hydroxyaldehyde (1.1 mmol), thiourea (1.1 mmol)
and 10 mL of glacial acetic acid containing a few drops con-
centrated hydrochloric acid was heated under reflux for 8 h.
The solution was allowed to stand approximately 3 - 4 hours
to yield 52 - 65% of product 2.

C23H sN20,S, mp 258 - 259 °C. IR (KBr) & (cm ') 3250-
3156 (NH), 1601 (C=0), 1270 (C=S). '"H-NMR (400 MHz
DMSO-ds, 8/ppm) 6 10.5 (s, 1H, -OH), 9.7 (d, 1H, N3;H, J=1.6
Hz), 9.5 (bs, 1H, N H), 7.3-6.7(m, 14H, Ar-H), 5.3 (d, 1H, C;H,
J=4Hz). "C-NMR (DMSO-ds, 8/ppm) 5 195.6, 175.3,157.7,
144.7,139.6, 134.1, 133.2,131.7,130.5, 129.5, 129.2, 128.5,
128.2,128.1,115.9,111.3, 55.9. Anal. Calcd.: C, 71.48; H, 4.69;
N, 7.25. Found: C, 71.50; H, 4.68; N, 7.22.

Results and Discussion

Synthesis of 1a-e and 2. The purpose of the present work was
to extend the examples of the Biginelli reactions with the synthe-
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Scheme 3. Synthesis of 2-thioxopyrimidine

sis of some new 2-iminopyrimidine and 2-thioxopyrimidine
derivatives.

The compounds 1a-d were prepared from the cyclocondensa-
tion reaction of dibenzoylmethane, arylaldehydes and guanidine
under DMF/NaHCO; condition at 70 °C (Scheme 2). The con-
densation of dibenzoylmethane, 4-hydroxyaldehyde, and thio-
urea in acetic acid, catalyzed by HCl was resulted in the synthesis
of 2-thioxopyrimidine (2) (Scheme 3). Both reactions proceeded
according to the Biginelli reaction.'’

All compounds were characterized on the basis of their spec-
tral data and elementary analyses or MS. The IR spectra of the
pyrimidine compounds displayed absorption bands charac-
teristic for the NH stretching at 3451 - 3057 cm ' and C=O stret-
ching at 1675 - 1588 cm ', and showed C=S function at 1270
cm ' for compound 2.

In 'HNMR spectra, the formation of the pyrimidine ring in
this reaction was clearly demonstrated by the fact that the Cy4
methine proton of all compounds appeared at 5.4 - 4.9 ppm as
doublet. The signals of the N3H and N H protons of the com-
pounds appeared one proton singlets at 11.1 - 10.2 and 10.3 -9.1
ppm, respectively. The signals of the other protons were appear-
ed at the expected chemical shifts and integral values (see ex-
perimental).

The 4-carboxyphenyl, 2-iminopyrimidine (1e) was prepared
via hydrolysis of compound 4-cyanophenyl, 2-iminopyrimidine
(1c) (Scheme 2). In the IR spectra of compound 1e, the absence
of the characteristic absorption band at 2225 cm ' of the CN
group of the starting material (1¢) was a good evidence of the
expected reaction. Meanwhile, the corrosion inhibitor properties
of the compound 1e were studied by our group.21

Electrochemical analysis. The electrochemical properties



3634  Bull. Korean Chem. Soc. 2010, Vol. 31, No. 12

of the present compounds were investigated by CV and DPV
on a glassy carbon electrode in DMF containing 0.1 M TBAP,
in the concentration of 1 x 10> M vs. Ag/AgCl. The electroche-
mical data upon the peak potentials have been reported in Table
1.

In the cathodic direction from +1.4 V to —2.5 V at scan rate
of 100 mV s ', the CV and DPV of 1a is characterized by five
cathodic waves (Ic, Ilc, Illc, [IVc and Vc at about —1.14,-1.45,
-1.61,-1.95 and -2.29 V, respectively) and two anodic waves
(ITaand I'Va at about —1.30 and —1.77 V, respectively) as depict-
ed by cyclic voltammograms given in Figure 1. DPV of 1a con-
firms also the recorded redox processes clearly (Figure 1). At
higher scan rates (> 100 mV s ') a new redox couple was ob-
served (I'c/I'a), which located at potentials ranging from +0.24
to +0.29 V (Figure 4). The peak separation (AE;) was also found
to be 50 mV which indicates a reversible electron transfer in
the electrode reaction.

The electrochemical behavior of the 1b is presented in Figure
1. In the CV measurements upon scanning cathodically at the
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negative potential side (from +1.4 to 2.5 V at 100 mV s "), the
CV and DPV of 1b is characterized by three cathodic waves
(Ic, e, and I1lc at about —1.05, -1.50 and —1.99 V, respectively)
and with their anodic partners (Ia, Ila and I1Ia at about —0.94,
-1.33 and —1.59 V, respectively). AE, for this redox couples
(Ta/Ic, ITa/Ilc and ITa/IlIc) were also found to be 110, 170 and
400 mV, respectively. These data indicate that quasi-reversible
electron transfer occurs in the electrode reaction. At higher scan
rates (>250 mV s ') the redox process showed a new reversible
redox couple (I'c/I'a) located at potentials ranging from —0.74 to
-0.70 V, also two anodic waves were located at about —0.38
and +0.16 V (Figure 4). AE,, for this redox couples (Ia/Ic and
[Ta/IIc) were also found to be 90 and 120 mV, respectively. It
indicates a quasi-reversible electron transfer in the electrode
reaction.

The voltammograms of 1¢ compound investigated in the
same experimental conditions (from +1.4 Vto 2.5V at 100 mV
s'in Figure 2). three cathodic waves (Ic, Ilc, and IIIc at about
-1.36,-1.62 and —1.89 V, respectively) and two anodic waves
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Figure 1. Cyclic voltammogram of 1aand 1b compounds (1 x 10° M) at 0.100 Vs ' scan rate on glassy carbon electrode in DMF/TBAP. Insert: differ-
ential pulse voltammogram (DPV) of 1a and 1b compounds (1 x 10 M) DPYV parameters; Pulse amplitude: 50 mV, sample width = 17 ms, Pulse

width = 50 ms, pulse period = 200 ms and scan rate =20 mV s .
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Figure 2. Cyclic voltammogram of 1cand 1d compounds (1 x 10 M) at0.100 Vs ' scan rate on glassy carbon electrode in DMF/TBAP. Insert: DPV
of 1¢ and 1d compounds (1 x 10 M) DPV parameters as indicated in Figure 1.
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Figure 3. Cyclic voltammogram of 1e and 2 compounds (1 X 10° M)
at 0.100 Vs ' scan rate on glassy carbon electrode in DMF/TBAP.
Insert: DPV of 1e and 2 compounds (1 x 10° M). DPV parameters as
indicated in Figure 1.

(ITa and I'Va at about —1.27 and -1.50, respectively) were observ-
ed, DPV of 1¢ confirms also the recorded redox processes
clearly (Figure 2). At higher scan rates (> 500 mV s ) the redox
process was observed a new irreversible cathodic wave located
at potentials +0.46 V (Figure 4).

In the cathodic direction from +1.4 V to —2.5 V at scan rate of
100 mV s ', the CV and DPV of 1d is characterized by two
cathodic waves (Ic and Ilc at about —0.92 and —2.02 V, respec-
tively) and five anodic waves (Ia', [Ia' IIla', IVa' and Va' at
about—2.05,-1.47,+0.04, +1.05 and +1.35 V, respectively) as
depicted by cyclic voltammograms given in Figure 2. DPV of
1d confirms the recorded redox processes (for higher scan
rates at>250mV's ') clearly (Figure 2). These peaks are irrever-
sible. At higher scan rates (> 500 mV s ') the redox process was
observed two new irreversible cathodic waves located at poten-
tials —1.33 and —1.62 V (Figure 5).

The electrochemical behavior of the 1e is presented in Fig. 3.
The CV measurements were obtained upon scanning cathodi-
cally at the negative potential side from+1.4to 2.5V at 100 mV
s . The CV and DPV of 1e are characterized by three cathodic
waves (Ic, Ilc, Illc, IVc and Vc at about —0.68, -0.96, —1.24,
-1.61 and —2.32 V, respectively) and with their anodic partners
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Figure 4. Cyclic voltammograms of 1a, 1b and 1¢ compounds (1 x 10°
M) at on glassy carbon electrode in DMF/TBAP at various scan rates.

(Ia, IVa and Va at about —0.56,—1.27 and —2.02 V, respectively).
When the potential sweep was reversed before IIc (at ca. —0.85
V) and Ve (at ca. —1.77 V), Ia and IVa oxidation steps were pro-
duced. AE,, for this redox couples (Ia/Ic, IVa/IVc and Va/Vc)
were also found to be 120, 340 and 300 mV, respectively. These
data imply that quasi-reversible electron transfer occurs in the
electrode reaction. At higher scan rates (> 500 mV's ') the redox
process was showed a new irreversible anodic wave located at
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Figure 5. Cyclic voltammograms of 1d, 1e and 2 compounds (1 x 10°
M) at on glassy carbon electrode in DMF/TBAP at various scan rates.

potentials +0.76 V (Figure 5).

In the cathodic direction from +1.4 V to —2.5 V at scan rate
of 100mV s ', the CV and DPV of 2 are characterized by five
cathodic waves (Ic, Ilc, IIlc, IVc and Vc at about —1.48, -1.64,
-1.88,-2.02 and -2.19 V, respectively) and three anodic waves
(Ia+lIa, IITa+IVa and Va at about —1.42, —1.75 and —2.04 V,
respectively) as depicted by cyclic voltammograms given in
Figure 3, which is also confirmed by the recorded redox process-

Esvet Akbas et al.

Table 1. Voltammetric results in V vs Ag/AgCl. Scanrate, 100mV's .
Ec: cathodic, Ea: anodic.

Compound Ec Ea

Ic:—1.14, IIc: —1.45,
la Illc: —-1.61, IVe: —1.95,

Ila: -1.30, IVa: -1.77

Ve:-2.29

1b Ic: —1.05, Ie: —1.50, Ia: —0.94, Ila: -1.33,
Ic: -1.99 Ia: -1.59
Ie:-1.36, He: -1.62, . L

1c Ilc: -1.89 Ia: -1.27, la: —-1.50

Ia" -2.05, I1a": —1.47,
IIIa" +0.04, IVa" +1.05,
Va" +1.35

1d Ic:-0.92, IIc: —2.02

Ic: —0.68, IIc: —0.96,
le Ilc: -1.24, IVe: —1.61,
Ve:-2.32

Ia: —0.56, IVa: —-1.27,
Va: -2.02

Ic:—1.48, Ilc: —1.64,
2 Ilc: -1.88, IVc: —2.02,
Ve:-2.19

Ia+1la: -1.42,
IMa+IVa: -1.75, Va: -2.04

es by DPV of 2 (Figure 3). At higher scan rates (> 250 mV sﬁl) a
new redox wave was observed located at potential —1.05 V,
and Ic and Ilc cathodic waves were turned a new wave located
at potential —1.46 V (Figure 5).

Taking into account the reported data concerning electro-
chemical behavior of recently synthesized pyrimidine com-
pounds such as 1-amino-5-benzoyl-4 phenyl-1H-pyrimidine-2-
one™ and N-(5-benzoyl-2-0xo-4-phenyl-2H-pyrimidin-1-yl)-
oxalamic acid or malonamic acid®**** at hanging mercury drop
and glassy carbon electrodes, respectively, the electron-donat-
ing groups lower the oxidation potentials, while electron-with-
drawing groups have the opposite effect.” In each series of com-
pounds, the cathodic peak potential corresponding to the intra-
molecular reductive coupling of the imine and carbonyl groups
varies as can be expected from the electronic effects of the
substituents attached to the phenyl bounded at position 4 of the
dihydropyrimidine ring system. Thus, in the present case, the
cathodic peak potential becomes more negative according to
the sequence NO,, CN, COOH and Cl, in order of an decrease in
both electron-withdrawing and acceptor qualities of the subs-
tituents. On the other hand, the location of an electron donating
OH group on the phenyl connected to Cs4, together with the repla-
cement of the imine with thioxo moiety in the case of compound
2 results in even much negative electron potentials. This agrees
with a mechanism involving self-protonation reactions for the
electrochemical reduction of the imine or thio, and carbonyl
groups in pyrimidines in the present study.

Computational analysis. The present systems la-e and 2
were subjected to theoretical analysis in order to obtain some
structural and physicochemical data.

The initial geometry optimizations of the dihydropyridine
derivatives leading to energy minima were achieved by using
MM2 method followed by semi-empirical PM3 self-consistent
fields molecular orbital (SCF MO) method”®* at the restricted
level.”® Then, final geometry optimizations were performed
within the framework of density functional theory (DFT,
B3LYP)™ at the level of 6-31G(d,p) (restricted closed-shell)
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Figure 6. The geometry optimized structures of 1a and 2 (B3LYP/
6-31G(d,p)).

without any geometrical restriction. The exchange term of
B3LYP consists of hybrid Hartree-Fock and local spin density
(LSD) exchange functions with Becke’s gradient correlation
to LSD exchange.31 The correlation term of B3LYP consists of
the Vosko, Wilk, Nusair (VWN3) local correlation functional®
and Lee, Yang, Parr (LYP) correlation correction functional.”
The BLYP method gives a better improvement over the SCF-HF
results. Its predictions are in qualitative agreement with experi-
ment.***® The normal mode analysis for each structure yielded
no imaginary frequencies for the 3/V-6 vibrational degrees of
freedom, where N is the number of atoms in the system. This
indicates that the structure of each molecule corresponds to at
least a local minimum on the potential energy surface.

All these computations have been performed using Gaussian
03 package programe.37

The geometry optimized structures of 1a and 2 have been
given in Figure 6. It should be noted that there exist a stereogenic
center at C4 carbon. The total energies of the R and S differs from
each other with an average of 8 kJ/mol in favor of the S enan-
tiomer. The better stability of S over R can be explained by the
decrease in the steric crowdness of the three phenyl moieties
of the system in the case of the S enantiomer.

The calculated total energies (zero point corrected), frontier
molecular orbital energies (HOMO and LUMO) and interfronti-
er energy gap data have been given in Table 2. The data in this
table reveal that the HOMO values in the cases of 1b, 1¢, 1e
(when stronger electron withdrawing groups are attached to the
phenyl attached to C,) are greater in absolute value than the other
derivatives. Whereas, higher HOMO levels have been obtained
for the other cases (1a, 1d, 2), that is, when the phenyl group
possesses relatively more electron donating groups. On the other
hand, LUMO energy for 1d (X=H) is the highest among all while
lowest for 1b (X=NO,, eLumo=—2.80 V). As a result, the nitro

Bull. Korean Chem. Soc. 2010, Vol. 31, No. 12 3637

HOMO

LUMO

Figure 7. 3D HOMO and LUMO molecular orbital schemes of 1b and
le.

Table 2. The computed total energies (Hartrees), and frontier molecular
orbital energies (eV) of the synthesized compounds.

Total Energy
Compound S HOMO LUMO Ag
la -1587.6526756 —1587.6499709 -5.88 -1.85 4.04
1b -1332.5005211 -1332.4945199 -6.01 -2.80 3.21
1c -1220.2894354 -1220.2859317 -6.02 -1.95 4.06
1d -1128.0779987 -1128.0740767 -5.70 -1.70 4.00
le -1316.5725190 -1316.5680041 -6.03 -1.98 4.05
2 -1546.1211019 -1546.1194646 -5.72 -2.13 3.59

derivative has been found to be more reactive on nucleophilic
attack. The relatively lower LUMO energy value (2.13 eV) for
thioxo derivative is thought to be due to the electron donating
effect of OH substitution on the phenyl ring and the existance
of the thioxo moiety. As a consequence of the much lower
LUMO levels, 1b and 2 possess the narrowest HOMO-LUMO
gaps (Ae) which will cause readily photo-induced excitation
that may lead subsequent chemical reactions.

The 3D HOMO and LUMO molecular orbital schemes of 1b
and 1e are shown in Figure 7. The HOMO for all systems is
mostly composed of the nitrogens of the central ring with no
exceptions, whereas the LUMO is located on the benzoyl part
of the systems with 1b as an exception where the LUMO of
the system is located on the nitro substituted phenyl ring.

Conclusion

In conclusion, the synthesis of six novel dihydropyrimidine
derivatives has been achieved via an application of the one-pot
three component Biginelli condensation procedure. The struc-
tures of the new compounds have been confirmed by spectro-
scopic data analysis.
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The electrochemical analysis of the present systems showed
that the electronic effects of the substituents attached to the
phenyl bounded at position 4 of the dihydropyrimidine ring sys-
tem has a quite important role in the cathodic peak potential
corresponding to the intramolecular reductive coupling of the
imine and carbonyl groups as expected. The data revealed that
the more the electronegative the group attached to the phenyl
moiety, the more negative the cathodic peak potential is.

The theoretical calculations reveal parallel results with the
outcomes of electrochemical analysis such that, the nitro deri-
vative possesses the lowest LUMO energy resulting in the narro-
west Ae gap among the series. Therefore, the compound can be
subjected to both oxidative and reductive reactions easier than
the other derivatives.
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