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Abstract

According to bright importance’s showed by pyrimidine and hydro pyrimidine derivatives a newly series of hydro pyrimidine derivatives
was synthesized by three steps. The first step by synthesized bis Schiff base from reaction two equivalents of p-nitro benzaldehyde with one
equivalent of 1,3-propane diamine (1,3-diaminopropane) to afford compound 1. The next step was to reduction the imine group by NaBH4
to afford compound 2. The finally step by cyclization compound 2 during reaction it with some arylaldehyde in constated acetic acid and
refluxing the mixture for 24 to 72 hours to afford compounds 3a-h. The resulting compounds were characterized by FT-IR, 1H NMR, 13C
NMR, moreover, their structures confirmed by elementary analysis (CHN). The antibacterial activity for newly synthesis compounds 3a-h
screened using Staphylococcus aureus as Gram positive bacteria and Escherichia coli as Gram negative bacteria. Compounds 3a and 3h
exhibited highest inhibition zone as well compounds 33 and 3g showed moderated antibacterial activity.
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INTRODUCTION Antibacterial Activity[23] and anticancer activities [24, 25].

This work offered synthesis new hydro pyrimidine containing
Hydro pyrimidines and own derivatives have recently gain bis N-nitro benzyl group as well containing aryl group with
considerable interest due to their wide pharmacological difference substituted group and study their antibacterial
activities such as anticancer[1] antiviral [2], calcium channel activity.

modulation[3] and antimicrobial Agents [4, 5], antioxidant
[6], anticonvulsant activity [7],anticancer [8], lipoxygenase

inhibitors and cancer chemopreventive agents[9] , anti - 2 EXPERIMENTAL
inflammatory and Analgesic Activity [10, 11]. In the other )
hand, the existence of nitro benzyl in chemical structure 2.1 General Chemistry

found it introduce or enhanced diverse biological activity  All chemicals and solvent were used without purification and
likewise ;  Antimicrobial Activity[12, 13], antitumor purchasing from mercantile companies. The melting points of
activity[14, 15] in addition to some of these compounds the materials were fixed by the open capillary tube method

obtained drug delivery properties [16, 17]. Furthermore, employed OMEGA MPS10 melting point apparatus and were
substituted phenyl group in different group in chemical uncorrected.

structure add additional biological activity. For instance,

existence of hydroxyl group or phenolic group and its Address for correspondence: Khaled Fahd Ali, Department of Chemistry, Ibn

Al-Haitham, University of Baghdad, Baghdad 61023, Iraq,

substituted donate additional biological activity such as Email: drkhalidfahad@yahoo.com
antioxidant activity[18-20], anti-inflammatory activity [21,
22],
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The purities of synthesized compounds were affirmed by
using thin layer chromatography (silica gel TLC) using
plates from Merck, and spots assigned under iodine vapour.
were recorded using Shimadzu instrument (FT-IR- 8400S),
The data, of samples, were collected at the university of
Baghdad College of Education for Pure Sciences lbn Al-
Haytham. The 1D NMR were recorded on Bruker
spectrometer (working frequency 400MHz), at the
University of Tehran in the Islamic Republic of Iran, with
tetramethyl silane (TMS) as an internal standard for 1H
NMR analysis. DMSO-d6 and CDCI3 were used as a
solvent. The CHN was recording by EA1112 for 300 Eager
(University of Tehran, Iran).

2.2 synthesis

2.2.1 Synthesis of N-(3-( 4-
nitrobenzylidene)amino)propyl))-1-(4-
nitrophenyl)methanimine. 1

The resulting compound was synthesized modified from
procedure described by [26-28]. P-nitrobenzaldehyde (9,069,
60mmol.) in 20 mL absolute ethanol was added in a few
batches to warm stirring solution of 1,3-diaminopropane
(2,229, 30mmol.) and three drops of acetic acid in 5mL
absolute ethanol. After completion the addition the mixture
was heated under reflux for 12h. Upon cooling the precipitate
was filtrated and washed with cold ethanol. the crude product
recrystallized from isopropanol to afford shiny yellow
crystals, Yield 83% (8.78 g), M.P. 159-161°C.

2.2.2 Synthesis of N1,N3-bis(4-nitrobenzyl)propane-
1,3-diamine. 2

this reaction was synthesized from modified procedure
described literature by Shakir et. al. [29]. Sodium
borohydride powder (3.75g, 200mmol) was added in a few
portions to a stirring solution of N-(3-(((E)-4-
nitrobenzylidene)amino)propyl)-1-(4-nitrophenyl)
methanimine (8.5g 25mmol.) in 50mL of mixture 1:1
CH3OH-THF at ambient temperature. After completion the
addition the stirring mixture left under reflux for 48 hours.
Upon cooling crashed ice (100ml) was added and left for
stirring half hour. The precipitated was collected by
filtration, drying and recrystallized from methanol to
produce white precipitate 94.5% , M.P. 300° C (dec.)

General synthesis of 2-(Aryl)-1,3-bis(4-

nitrobenzyl)hexahydropyrimidine.

Ar
A

Appropriate aryl-aldehyde (1.0mmol.) was added to a
solution of N1,N3-bis(4-nitrobenzyl)propane-1,3-diamine
(0.34g, 1.0mmol.) in 25 mL acetic acid then refluxed for (24-
72) h, and the reaction keep tracked by TLC utilizing hexane
. ethyl acetate (3-1) as eluent. After cooling the mixture pour
in to 150mL crashed ice with vigorous stirring for 15
minutes. The precipitated collected by filtration and washed
with cold ethanol then recrystallized from suitable solvent.
The yield, M.P. color and aryl ring have been tabulated in
Table 1 and Table 2 containing the structure and
nomenclature of the synthesis compounds.

Table 1: Some physical properties, time of reaction and recrystallization solvent of synthesized compounds 3a-h

No. Ar M.P.” Yield Color M.F Recrystallized Time (h)
C % solvent
3a 123- 71 white C24H23CIN40O4 C:HsN 24
Cl 125
3b HO o— 151- 56 Off white C25H26N406 CHCI3 72
154
Y
3c HO 130- 69 yellowish C24H24N405 CH30H 48
134 brown
W
3d Br 220- 64 Light C24H23BrN404 CH30H 72
223 brown
W
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294-
Br 297
Y 253-
"”“Q*O 256
Br

149-
151

.~ 183-
NO, 186

70

66

59

61

Off white

Off white

white

yellow

C24H23BrN404 C4H802 24
C25H25BrN405 DCM 48
C24H23CIN40O4 C:HsN 72
C24H23N506 CHCI3 48

Table 2: Structure and nomenclature of the synthesis compounds 3a-h

No. structure Name
3a O,N NO, 2-(4-chlorophenyl)-1,3-bis(4-
m nitrobenzyl)hexahydropyrimidine
N N
Cl
3b O,N NO, 2-(1,3-bis(4-nitrobenzyl)
m hexahydropyrimidin-2-yl)-6-
N N methoxyphenol
OH
O/
3c O,N NO, 2-(1,3-bis(4-nitrobenzyl)
m hexahydropyrimidin-2-yl)phenol
N N
OH
3d O,N NO, 2-(2-bromophenyl)-1,3-bis(4-
m nitrobenzyl)hexahydropyrimidine
N N
Br
3e 2-(4-bromophenyl)-1,3-bis(4-

Br

nitrobenzyl)hexahydropyrimidine
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3f

Br

—0
3g 02N m N02
Cl
3h 02N m NOz

NO,

2-(3-bromo-4-methoxyphenyl)-
1,3-his(4-
nitrobenzyl)hexahydropyrimidine

2-(3-chlorophenyl)-1,3-bis(4-
nitrobenzyl)hexahydropyrimidine

1,3-bis(4-nitrobenzyl)-2-(4-
nitrophenyl)hexahydropyrimidine

Screening of Antifungal and Antibacterial Activity

The method of screening the effectiveness the synthetic
chemical compounds against microbial followed by Ager-
well diffusion method was used by using 20ml from media
MHA (pathogenic bacteria) or PDA media pathogenic fungi
for each Petri dish the diameter of the dish 90mm, then
pollinate the medium using (0.1ml) for each Petri dish, the
diameter of the dish is then inoculated with the medium by
using a bacterial suspension or a fungal suspension through
the use of a sterile glass diffuser. Then the dishes were left
for a period of time ranging from 15-30 munities until drying
holes were made by using a cork borer with a diameter of
about 7mm, and 15uL, the solutions of the synthesized
compounds 3a-h cyclic Schiff base, were added at a
concentration of one 100mg/ml for each hole. Whereas,
50umol of DMSO solvent as a control were placed in one of
the hole, and the samples were placed in an incubator for
24hrs at a temperature 28+2 °C and 30 +1 °C, respectively in
the incubator, then the dishes were taken out, and the radii of
the inhibition zone were measured in mm, as the activation

area is the area in which there is no bacterial or fungal
infection.

3 ResuLts Anp Discussion

The target compounds were synthesized by utilizing three
stages the first one by synthesis bis Schiff bases form
reaction 4-nitrobenzaldehyde with 1,3-di amino propane the
next stage was reduction of bis Schiff bases N-(3-(4-
nitrobenzylidene)amino)propyl))-1-(4-nitrophenyl)
methanimine. (Compound 1) utilizing sodium borohydride in
mixture of CH30OH-THF (1:1). The progress of reaction
reviled by gradually demolitions of yellow color and the end
of reaction was determined from convert the solution to off
white then to colorless. Ice water was added at end of
reaction to remove any excess of sodium borohydride and to
remove sodium borate. compounds were 3a -h synthesized
by cyclization compound 2 with several aryl aldehydes in
concentration acetic acid as , Scheme 1 demonstrated the
route of synthesized 3a-h.
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O,N
O5N NO,
\©\C//O HoN _~_ NH3 EtOH \@\/ \/@/
reflux 12 h

NaBH4
rt to reflux 48h

O,N NO,
H H
\©\/N\/\/N\/©/

ArCHO

O,N NO,
H" Ar

MeOH-THF

Ar = 3a(4-CICgHy), 3b(2-OH-3-OMeCgH3), 3¢(2-OHCgHy), 3d(2BrCgH,), 3e(4-BrCgHy)

3f(3-Br-4-OMe),3g(3CICgH,), 3h(4-NOL(CgHy)

Scheme 1; Synthetic route of Synthesis newly compounds 3a-h

The FTIR of compound 1 interesting band at 1620cm-1
attributed to two C=N groups, as will the spectrum shows
band at 2997, 2945cm-1 for CH aliphatic. The bands of CH
aromatic, C=C located at 3049 and 3026cm-1, the Band of
NO2 group was located at 1444, 1300cm-1. disappearing the
band of C=N from the FT-IR of compound 2 was good
primary evidence for success of reduction of bis Schiff bases
besides to appearing the NH band in IR spectrum at 23288
cm-1. The 1H NMR spectra of compound 1and compound 2
as well confirm the structure through appearing all protons
peaks and their integration. The peak of imine group in
compound located at 9.77 ppm and the two doublet peaks for
4-nitrophenyl group located at 7.4 ppm and 7.7 ppm with
coupling constant equal 8.0 and 8.2 Hz respectively.
Furthermore, all protons of tree CH2 for 1,3-propyl and the
two CH2 of benzyl group were located at 6 =2.31, 3.22 and

3.64ppm. the 1HNMR spectrum of compound 2 also
exhibited all proposed protons peak besides to disappearing
the peaks of imine group and new interested peak of NH was
located at 4.04 ppm. The 13C NMR spectrum as well
exhibited all carbons peaks and it assigned at the proposed
location. The three different type carbons of CH2 recognized
at 25.07, 26.91 and 35.04 ppm. Moreover, the four aromatic
carbons were assigned at =152.55, 128.79, 114.27 and
112.15ppm. the absence band of NH from FT-IR spectra of
compounds 3a-h considers good primary evidence for
success cyclization reaction of compound 2 with proper
aldehyde. Furthermore, existence bands belong to the
substituted group for the aryl aldehyde was in agreement
with the proposed structure. For example, the IR spectrum
of compound 3b shows the band of OH at 3207 cm-1, while
the OH of compound 3c located at 3438 cm-1, the rest bands
were tabulated in Table 3.
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Table 3: The FT-IR band for synthesis compounds 3a-3h

No. C-H C-H aliphatic Cc=C NO2 other bands
aromatic symmetrical
&asymmetrical
3a 3070 2924&2862 1595 1477,1373, 739(C-Cl st.)
3b 3086, 2972,2852 1610 1481,1406 3207 (OH st.)
3033 1174 (Ar-O-C)
3c 3055 2952, 2837 1597 1466, 1379 3438 (OH st.)
3d 3083 2954,2864 1599 1473, 1363 869 (C-Br)
3e 3079 2997, 2831 1616, 1568 1408, 1336 872 (C-Br)
3f 3067 2891, 2854 1595 1431,1361 1174(Ar-O-C)
843(C-Br)
3g 3078 2981,2885 1593 1437,1360 812(C-CI)
3h 3078 2927,2852 1610 1469, 1308 -

The 1H NMR for the synthesized hydro pyrimidines shows
new peaks. the interested peak of CH for the hydro
pyrimidines ring at rang 4.04-5.54 ppm. Furthermore, the 1H
NMR spectra of these compounds depicted all protons of aryl
attached the hydro pyrimidines ring at position two and their
substituted group such as the proton of hydroxyl in
compound 3b and 3c and the three protons of methomyl
group in compounds 3f and 3b. The OH of compound 3b

assigned at 10. 31ppm and the protons of OCH3 assigned at
3.88 ppm, the proton OH of compound 3c assigned at 10.03
ppm as well the three protons of 4-methoxyl group for
compound 3f was located at 3.79 ppm. The CH2 group of 4-
nitobenzyl appeared as multiplet and not as singlet peak and
that attributed to 1,3- splitting with the CH2 at position four
and six in pyrimidine ring as well 1,3-spliting with CH at

position

two of the pyrimidine

ring[30]. Table 4

demonstrated the 1H NMR peaks for compounds 3a-h

Table 4: 1H NMR peaks of compounds 3a-h

No. CH2, ppm CH of Aromatic protons, ppm Another peak
pyrimidine, ppm
ppm
3a 2.21-2.25(m,2H), 4.04(s,1H) 6.75-6.83(m,3H), 7.23- -
4.3-4.35(m,8H) 7.38(m,7H), 7.9(d,2H, J=8.8
3b 1.98-2.12(m ,2H) 5.36 6.65-7.48(m, 11H) 3.88(s,3H,0CH3)

3.68-3.98(m,8H)

3c 2.21(m,2H),2.96-
3.14(m,4H), 3.97-
4.04(m,4H)

3d 2.70(m,2H),3.98-
4.16(m,8H)

3e 1.94-
2.13(m,2H),2.77-
3.36(m,8H)

3f 2.14-2.33(m,2H),
3.84-
4.04(m,4H),4.33-
4.65(m,4H)

39 1.34-1.56(m,2H),
3,31-
3.37(m,4H),4.30-
4.35 (m,4H)

3h 1.37-1.46 (m, 2H),
3.2-3.65 (m,4H),
4.26-4.45 (m,45.4H)

5.0 (s,1H)

5.21(s,1H)

5.34(s,1H)

5.54(s,1H)

5.51(s,1H)

5.24(s,1H)

7.45-7.56(m,4H), 7.15(d,
2H),7.93-7.97(m,6H)
7.26-8.3(m,12H)
6.88-7.86(m,12H)
7.02-7.51(m,4H), 7.82-

8.37(m,7H)

6.95-8.45(m, 12H)

7.24-7.52(m,12H)

10.31
(bs.1H,0H)
10.03(bs,1H,0H)

3.79(s,3H,
OCH3)
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the 13C NMR spectrum of these compound exhibited all
expected carbons in the 2-Aryl hydro hydro pyrimidines ring
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including the carbons of substituted group in compound 3b
and 3f. For example, Figure 1 depicted the 13C NMR
spectrum of compound 3g
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Figure 1: The 13C NMR spectrum of compound 3g in DMSO-d6.

the elemental analysis (CHN) for these compounds was in
agreement with the proposed structure. the theoretical

percentage value of CHN was matched the practical
percentage value as demonstrated in Table 5.

Table 5: The elemental analysis (CHN) of synthesized compounds 3a-h

No. Theoretical Practical
%C %H %N %C %H % N Molecular
wight

3a 61.74 4,97 12 61.38 5.01 11.89 466.92
3b 62.75 5.48 11.71 62.81 5.59 11.92 478,51
3c 64.28 5.39 12.49 64.16 5.47 12.57 448.48
3d 56.37 4,53 10.96 56.15 4,71 11.03 511.38
3e 56.37 453 10.96 56.59 5.84 10.87 511.38
3f 55.46 4.65 10.35 55.68 5.21 10.08 541.40
39 61.74 4,97 12.0 61.95 5.36 11.88 466.92
3h 60.37 4.86 14.67 60.67 5.04 14.83 477.48

Biological Activity

Heterocyclic rings considered an important class of cyclic
Schiff base compounds having a wide spectrum of biological
activity, the heterocyclic compounds are well known for
antibacterial activity. The antibacterial activity and anti-
fungal of the synthesized compounds were performed
according to the agar diffusion method (241), using two

types of bacteria; Escherichia coli (G-) and Staphylococcus
aureus (G+). The prepared agar and petri dishes were
sterilized by autoclaving for 20 min at 370C. Each of tested
compounds was dissolved in DMSO (which was used as a
solvent and as control) to give concentration 10-2M. The
zones of inhibition formed were measured in millimeter. The
results in general showed that most of the tested compounds
possess biological activity against the two types of the
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bacteria and one type of antifungal. The biological activity
of the synthesized compounds, which were exhibited good
inhibition zones could be related to the type of heterocyclic
cyclic Schiff base unit and active groups. Figures, 2and 3

showed the effect of these compounds on two types of
bacteria. The results of heterocyclic cyclic Schiff base
compounds are presented in Table 6.

Figure 3: Antibacterial activity of compounds against Escherichia coli (G-).

Table 6: Inhibition Zones of cyclic Schiff base [3a-3h] compounds.

No. Chemical Formula: Inhibition Zone (mm.)
Bacillius Staphylococcus E. Coli
G+ G-
3a C24H23CIN40O4 17 18
3b C25H26N406 18 20
3c C24H24N405 16 14
3d C24H23BrN404 13 12
3e C24H23BrN404 17 17
3f C25H25BrN405 14 12
39 C24H23CIN40O4 17 14
3h C24H23N506 18 16
aureus (G+). Compound 3b exhibited the highest inhibition,
Concrusion while compound 3d exhibited the less inhibition.
synthesis of 2-(Aryl)-1,3-bis(4-

nitrobenzyl)hexahydropyrimidine ~ (3a-h)  successfully
synthesized from cyclization of N1,N3-bis(4-
nitrobenzyl)propane-1,3-diamine. ~ (2)  with  proper

arylaldehyde in acetic acid. The proposed structure of this
compounds was characterized from their IR, NMR spectrum
besides to their CHN analysis. The antibacterial activity was
tested against Escherichia coli (G-) and Staphylococcus
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