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Abstract

This paper includes a preparation of a number of

heterogeneous ring compounds through a three-component
reaction methods. The work started with the synthesis of
derivatives 1,2,3,4-tetrahydropyrimidine-5-carboxylate [K1-
K6] through the reaction of three substances together and at
the same time; ethyl acetoacetate, urea, thiourea and
benzaldehyde substitutes. Then synthesis of substituted
1,2,3,4-tetrahydropyrimidine-5-carboxylic acid compounds
[K7-K12] through the aqueous base hydrolysis reaction of
the compounds [K1-K6] with 5% KOH aqueous solution
following by neutralize the product with HCI solution. The
synthesized compounds were identified by spectral methods:
UV, FT-IR and H1- NMR beside melting point and the
purity was determined by using (TLC). Some of these
compounds are tested against four strains of bacteria (P.
aeruginosa and S. aurous).
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Introduction ureas (or theories) in the presence of an
Multicomponent reaction (MCR) is a acid catalyst (Bronsted or Lewis acids),
synthetic methodology in which three or affording dihydropyrimidinone
more reactants come together in a one derivatives [6]. Dihydropyrimidinones
reaction vessel to form a new product [1]. have been paying much attention because
The characteristic aspect of MCRs is that of their various bioactivities such as anti-
the final products contain almost all inflammatory or anti-bacterial activities
portions of substrates, generating almost [7].

no by-products. That makes MCRs an

extremely ideal and eco-friendly reaction Experimental

system [2]. Target compounds can be Material: All chemicals were used in this
obtained in one pot with much fewer work had purchased from Fluka, Aldrich.
steps [3]. Therefore, MCRs have been Devices used: Melting points were
paying much attention in various research recorded using a measuring device
fields, such as detection of lead melting point type: Automatic melting
compounds in medicinal chemistry, or point\SMP40 and were uncorrected. Thin
combinatorial chemistry [4]. There have layer chromatography (TLC) was carried
been a number of reports on MCRs so out using sheet Polygram silica- gel as
far, and typical example are described as the stationary phase, the spots were
following [5]. In 1891, an Italian chemist, enhanced using UV rays. UV-Vis.
P. Biginelli had reported the three Spectra  were recorded with
components MCR using B-keto esters spectrophotometer  type: SHIMADZU
such as ethyl acetoacetate, aromatic UV spectrophotometer -1800  using
aldehydes such as benzaldehyde, and Ethanol as a solvent. Infrared spectra
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were recorded using FT-IR-600 Fourier-
Transform infrared (FT-IR)
Spectrophotometer by KBr disc. ‘H-
NMR spectra were recorded on Fourier
Transform  Varian  spectrophotometer
operating at 400 MHz with DMSO-d®.
Quantitative analysis of the elements.
Methods of preparation

Synthesis of substituted -1,2,3,4-
tetrahydropyrimidine-5-carboxylate
compounds (K;-Ks) [8]:

Mix (0.01 mole 1.3 gm) of ethyl
acetoacetate and (0.01 mole) of one of
benzaldehyde substitutes and (0.01 mole)

of urea or thiourea and (0.0014 mole) of
nickel chloride water hexa (NiCl,.6H,0).
Then add (6-5) a drop of hydrochloric
acid. In a ceramic mortar mix and then
grind the mixture for (2-5) minutes. The
mixture turns into a sticky material
within (5-20) minutes. Then the solution
keep for the next day on the bench, the
following day, the precipitate form add of
by cold distilled water is washed and then
recrystallized  with  ethanol.  Some
physical properties and yield are given in
Table (1).

Table (1):- Some physical properties and yield of (K;-Kg).

Molecular Formula/
M.Wt g/mol

Color

C14H15N304S
321.35

Yellow

C16H21N30,S
319.42

Yellow

C14H16N205S
276.35

Green

C14H15N2038r
339.19

Light
green

C14H15N203C|
294.74

Brown

C14H16N204
276.29

Yellow

Synthesis of substituted 1,2,3,4- tetrahydropyrimidine -5- carboxylic acid compounds

(K7- KlZ) [9] .

Mix (0.007 mole) one of substituted -
1,2,3,4- tetrahydropyrimidine-5-
carboxylate compounds (Ki-Kg) with 5%
sodium hydroxide solution, then reflux
the mixture for (5-8) hours, then cool and
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neutralize the mixture with 5%
hydrochloric acid solution. Filter the
precipitate and recrystallize with ethanol.
Some physical properties and vyield are
given in Table (2).
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Table (2): some physical properties and yield of (K7-Kj»).

Molecular Formula/ Time
Reflux (h.)

M.Wt g/mol el

C12H11N304S
293.30
C14H17N30,S
291.37
C12H12N20,S
248.30
C12H11N2038r
311.14
C1oH11N,O3ClI

266.68 Yellow

C1oH12N»04 Dark 132-
‘K” s 248.24 yellow | 134 > 8 |

The biological activity [10]:
The bacteria species used are listed in

Orange

Green

Black

Red

o

Antibacterial assay [11]:
DMSO was used as a solvent for

table (5). All strains were obtained from
the College of Education for Women,
Tikrit University. They were grown up to
the stationary phase nutrient bath at 37 °C
and a sample of 0.5 ml of each bacteria
was spread over a surface of a nutrient
agar plate.

Results and Discussion

Compounds (Kl, K3, K5, Kg, KlO, Klz).
The same solvent was used for antibiotics
(Amoxicillin, Ampicillin). The inoculated
plates are incubated at 37Co for 24 hrs.
And the inhibition zone (cm) was
measured. In all experiments the mean of
each triplicate was measured

In this work, compounds were synthesized (K;-Kj2) as in the following Scheme:
Scheme (1): synthesis of compounds (K;-Kyy).

X=§,0

R=NO,, N(CH,),, H, Br, Cl, OH [1,-1;,]

Characterization of substituted -
1,2,3,4- tetrahydropyrimidine-5-
carboxylate compounds (K;-Ks):

tetrahydropyrimidine-5-
derivatives (K;-Ks) in general showed the

CH, 0
| I
C

CHO
O o X
c C,H;
IS e e
— =
H,C OC,Hs ' H,N NH, HCI | |
H
X
R
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H
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naO8

The UV spectra of 1,2,34-

carboxylate
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transitions n>m* and n—>m= which have
confirmed the presences of the un-bonded
electrons pair on nitrogen, oxygen atoms
and aromatic system (double bond). The
FT-IR spectra of substituted 1,2,3,4-
tetrahydropyrimidine -5-carboxylate
compounds (Kj-Kg) in general showed
disappearance of (NH) absorption band
and appearances of (NH) absorption band
in (3278-3127) cm™, and appearances of
(C=0) absorption band for ester in (1730-
1720) cm™, and appearances of (C=0)
absorption band for amid carbonyl in

(1676-1660) cm™ for (Ku-Kg), and
appearances of (C=S) absorption band in
(1101-1027) cm™ for (K1-K3). UV and IR

absorbance spectra are given in table (3)
see fig (1) and (2) [12,13]. *H-NMR
spectrum of compound (Ks3) showed
singlet signal at 6= (10.14) ppm due to
(NH), singlet signal at 5= (8.47) ppm due
to (NH), multiple signal (7.55-7.41) ppm
due to proton of aromatic ring, singlet
signal (7.40) ppm due to chloroform
solvent, singlet signal at = (4.89) ppm
due to (CH) for aliphatic ring, quartic
signal at 6= (3.60-3.55) ppm due to
(CHy), ), singlet signal at 6= (2.38) ppm
due to (CHs), and triple signal (1.18,
1.19, 1.21) ppm due to (CHjs), see fig (5)
[14].

Table (3):- FT-IR and UV/Vis. data of the prepared compounds (K1-Kg).

IR (KBr) cm

v(C=0)| v
.| Ester
. | Amide

v

(C-0) Others

(C=C)
Arom.

1730

A% (NOZ)

1591 asy.(1538)

1475 | 1317

1725

1586

1480 | 129

1722

1552

1496 | 1330

1731
1676

1579

1473 | B3

1720
1666

1599

1481 | B

Characterization of substituted
compounds (K7-Kp,):

The UV  spectra of 1,2,34-
tetrahydropyrimidine-5- carboxylic acid
derivatives (K7-Kyz) in general showed
the transitions n>m* and n—>m* which
have confirmed the presences of the un-
bonded pair electrons on nitrogen,
oxygen atoms and aromatic system
(double  bond), and the FT-IR

1728
1660

29

1600

1481 | 1280

1,2,3,4- tetrahydropyrimidine -5- carboxylic acid

spectral,2,3,4- tetrahydropyrimidine-5-
carboxylic acid derivatives (K7-Kg) in
general showed disappearance of (C=0)
absorption band for ester in (1730-1720)
cm™ and appearances of (OH) absorption
band for carboxylic acid in (3487-3409)
cm®, (NH) absorption band in (3264-
3135) cm™, appearances of (C=0)
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absorption band for carboxylic acid in
(1735-1721) cm™, appearances of (C=0)
absorption band for amide in (1672-1668)
cm?, and appearances of (C=S)
absorption band in (1097-1071) cm™. UV
and IR absorbance spectra are given in
table (4) see fig (3) and (4) [15, 16]. 'H-
NMR spectrum of compound (Ks)
showed singlet signal at 6= (13.51) ppm
due to (OH), singlet signal at &= (8.64)

ppm due to (NH), singlet signal at &=
(8.25) ppm due to (NH), multiple signal
(7.55-7.11) ppm due to aromatic rings,
singlet signal at 6= (4.52) ppm due to
(CH) for aliphatic ring, singlet signal at
&= (3.39) ppm due to (N(CHjs),), singlet
signal at = (2.51) ppm due to DMSO-d°
solvent and singlet signal (2.50) ppm due
to (CHz), see fig (6) [17]

Table (4): FT-IR and UV/Vis. data of the prepared compounds (K7-K1).

IR (KBr) cm™

v(C=0)| v
Ester | (C=C)
Amide | Arom.

v
(C-0)

1597
1729 1484 1336

1596
1735 1471 1319

1581
1722 1470 1324

1721 | 1595

1670 | 1478 1321

1724 | 1622

1672 | 1483 | 1313

Molecular

1731 | 1593

1668 | 1477 | 1342

Calculated

Formula

N% | O%

C14H15N304S

13.08| 19.91

C14H15N203C|

9.50 | 16.28

C12H12N20,S

11.28| 12.89

C12H12N204

Biological activity [18]:
The antimicrobial activity of the
synthesized compounds [Ki, K3, Ks, K,

11.29| 25.78

K1, Ki2] were examined by the agar
diffusion method by using two different

bacterial species Pseudomonas
aeruginosa and Staphylococcus aurous.
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The results indicated that some of the the figures (7) and (8) and in the Table
assayed compounds showed a microbial (5) show Antibacterial activity of some of
activity against the used bacterial. As in the prepared compounds.

Table (5): Antibacterial activity of some of the prepared compounds.

Pseudomonas Staphylococcus Inhibition
aeruginosa aureus distance
0
1
3
0
2
2
1
3
4
0
1
3
0
1
5
1
3
4
(-) = No inhibition (+) = Inhibition zone (1-2) cm
(++) = Inhibition zone (2-4) cm (+++) = Inhibition zone (4-5) cm

Table (6): Antibacterial efficacy of control treatments in the growth of a number of negative
and positive bacteria (diameter of the inhibition circuit measured by cm).

Name Pseudomonas aeruginosa | Staphylococcus aureus
Amoxicillin 2.7 3.0
Ampicillin 2.5 2.5
Blank disk 0 0

31



Tikrit Journal of Pharmaceutical Sciences 15(1) 2020 ISSN: 1815-2716

e —06/ 8V

——— —G 770G

— —O

—_—

600

800

2201
0T

~71°'98TL

Tiet

5
0

45

3600 3200 2800 2400 2000 1800 1600 1400 1200 1000

IR spectrum of compound [Kj3].

Fig. (1): FT

—TC'E0T1

—59°08¢1

IS¢

1CT.
L4

—€

]

0T'8¢LT

—09'099

—68°.

G'9L1E

600

800

3600 3200 2800 2400 2000 1800 1600 1400 1200 1000

Fig. (2): FT-IR spectrum of compound [Kg].

32



Tikrit Journal of Pharmaceutical Sciences 15(1) 2020 ISSN: 1815-2716

>

—"
019.98— e=—_

1533.30—

1027.99—

2875.67—

2974.03— ===t

3083.96+

1398:30——

3153.40—
1819.22—

1471.59— ==

344656 =

3249.83—

30

3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600
K8 1/cm

Fig. (3): FT-IR spectrum of compound [Kg].

1369. 37— =
1089.71— S

1622.02-+
118807 e

2945.10—
2867.95—

3033.82~
636.47+—

3423.41—

1724.24—
1672.17—

3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600
K11 1/cm
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Parameter Value

Origin Bruker
BioSpin
GmbH

Owner gopnmr

Spectrometer spect

Solvent Chloroform

Number of 16

Scans

Spectrometer 400.22
Frequency

Spectral Width 8012.8
Lowest -1479.8
Frequency
Nucleus iH
LO Acquired Size 32768
L1 Spectral Size 65536

6

Parameter Value
Origin Bruker
BioSpin
GmbH
Owner gopnmr
Spectrometer spect
Solvent DMSO
Number of 8
Scans
Spectrometer 400.22
Frequency
Spectral 8012.8
Width
Lowest -1535.1
Frequency
Nucleus iH
10 Acquired Size 32768
11 Spectral Size 65536

11.0 B o o

12.0 :
f1 (ppm)

13.0

Fig. (6): *H-NMR spectrum of compound [Kg].
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1.
2.

10.

Fig. (7): Antibacterial activity of
compounds [K;] against
Pseudomonas aeruginosa
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