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Abstract 

In this research of some new pyrimidine derivatives were synthesized by reaction of dimethyl 

malonate with different aldehydes (Cinnamaldehyde, Vanilline, Naphthaldehyde or Furfural) 

and urea, Thiourea or Thiosemicarbazide in three-component Biginelli reaction with good yield 

and signed as (A1-A10). These compounds were synthesized via microwave irradiation by 

using modified domestic microwave oven. Some of the newly synthesized compounds 

exhibited antibacterial and antifungal activity. The structure of the synthesized compounds 

were confirmed by physical and spectra 13C/1H-NMR and FTIR. 

Keywords: Pyrimidine, Diethyl malonate, Biginelli reactions, modified domestic microwave 

oven. 
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 مالونيت وتقييم فعاليتها الحيويةتحضير وتشخيص بعض مشتقات البيرميدين المشتقة من ثنائي مثيل 

 ملاذ خلف رشيد و ساجد خليل محمود

 جامعة سامراء –كلية التربية  – قسم الكيمياء

 الخلاصة

جديدة للبيرميدير مر تفاعل ثنائي مثيل مالونيت مع الألديهايدا  المختلفة المشممممممت ا  بعض مر الالبحث تضمممممممر تحضممممممير 

بتفاعل بجنيلي ثلاثي اليوريا، أو الثايويوريا، أو الثايوسميكاربازايد و، أو فورفورال، أو نفثلديهايد( السينملديهايد)الفانلير، أو 

بالأمواج الدقي ة وباستخدام فرن المايكروويف حضر  المركبا  تحت التشعيع  (A1-A10)المكونا  وبنسب منتوج جيدة 

المنزلي المحور، وأظهر  بعض المركبا  المحضمممممرة فعالية بمممممد البكتريا وبمممممد الفاريا  كما  مممممخ مممممت المركبا  

 .IR -NMR and FT-H1C/13المحضرة بواساة البيانا  الفيزيائية والايفية

  .مالونيت، تفاعلا  بجنيلي، فرن المايكروويف المنزلي المحوربيرميدير، ثنائي مثيل  الكلمات المفتاحية:

 

Introduction 

Pyrimidines are 6-membered heterocyclic ring compounds composed of nitrogen and carbon. 

They are present throughout nature in various forms and are the building blocks of numerous 

natural compounds from antibiotics to vitamins and liposaccharides. The most commonly 

recognized pyrimidines are the bases of RNA and DNA, the most abundant being cytosine, 

thymine or uracil. The origin of the term pyrimidine dates back to 1884 when Pinner coined the 

term from a combination of the word’s pyridine and amidine because of the structural similarity 

to those compounds [1].  

Pyrimidine and their derivatives as an integral part of nucleic acid DNA and RNA in it, play an 

important role in several biological processes [2] Pyrimidine substituted at 4,5-position is 

commonly found in biologically active and naturally occurring compounds such as 

voriconazole and avitriptan [3]. A literature survey shows that pyrimidine derivatives possess 

a broad spectrum of biological activities, such as antifungal, [4-6] anticancer, [7] antimicrobial, 

[8, 9] and antiviral [10]. 
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Antiviral and antimicrobial agents are among the most commonly prescribed pharmaceuticals 

worldwide. Efforts to improve the therapeutic significance of these agents have resulted in 

identification of more potent compounds [11, 12]. They show dihydrofolate reductase inhibition 

and antitumor [13, 14] as well as diuretic properties [15]. In the last two decades, Biginelli 3,4-

dihydropyrimidin-2(1H) one (DHPM) scaffolds have received considerable attention due to a 

wide range of pharmaceutical properties such as antibacterial, antitumor, anti-inflammatory, 

calcium channel blockers, antihypertensive agents, antagonists, and neuropeptide antagonists 

[16]. In addition, several marine alkaloids containing the dihydropyrimidinone-5-carboxylate 

motifs also showed interesting biological properties [17] also called Biginelli compounds are 

important synthetic targets in organic and medicinal. 

Experimental part 

1. Instrumentation and chemicals  

All the chemical was purchased from CDH and Aldrich. The melting point was recorded by 

Digital Advanced electro thermal SMP30. IR spectra were recorded via Infrared 

spectrophotometer model Shimadzu (FTIR-8400S) by using KBr disc. Proton-NMR spectra 

were recorded on nucleic magnetic resonance model (600MHz, Jeol ECA), using TMS as 

internal reference and DMSO-d6 as solvent.  

2. Synthesis the compounds (A1-A10) from the dimethyl malonate 

A mixture of dimethyl malonate (0.005 mol, 0.57 ml), with different aldehydes compounds 

Cinnamaldehyde, Vanilline, Naphthaldehyde or Furfural (0.005 mol) and Urea, Thiourea or 

Thiosemicarbazide (0.005 mol) was dissolved in ethanol absolute (10 ml) and refluxed with 

catalytic hydrochloride (2 drops) in a modified domestic microwave oven for 4-10 minutes (425 

Watt). It was filtrated and recrystallized in ethanol to give compounds (A1-A10), table 1. 
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Table 1: physical properties data of prepared compounds (A1-A10) 

Yield % M.P(°C) Color 
Molecular 

Formula 
R Y X 

Comp. 

No 

73 202-204 White C15H16N2O4 
 

H O A1 

81 122-124 White C14H16N2O6 

 

H O A2 

80 199-201 Light Brown C17H16N2O4 

 

H O A3 

86 166-168 Dark Brown C11H12N2O5 

 

H O A4 

77 187-189 Dark Brown C15H16N2O3S 
 

H S A5 

72 Oily Dark Yellow C14H16N2O5S 

 

H S A6 

85 205-207 Yellow C17H16N2O3S 

 

H S A7 

89 Oily Dark Brown C11H12N2O4S 

 

H S A8 

83 119-121 Yellow C15H17N3O3S 
 

NH2 S A9 

85 149-151 
Light 

Yellow 
C14H17N3O5S 

 

NH2 S A10 

 

Results and discussion 

The pyrimidine derivatives were synthesized by biginelli method, as shown in scheme A 

 

Scheme A: Synthesis of compounds (A1-A10) 
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The FTIR spectra of compounds (A2,  A6,  A10) showed absorption at the range (3447-3525) 

cm-1 for (OH), the (NH2) absorption (3527,3436) cm-1 for asymmetrical and symmetrical 

stretching in compounds (A9, A10). The compounds (A1-A10) showed absorption at (3382,3155) 

cm-1 for (NH) and (CH) aromatic at the range (3016-3085) cm-1 and (CH) aliphatic at range 

(2991-2844) cm-1, strong stretching absorption at about (1733-1653) cm-1 for (C=O) ester and 

amidine. All of these are presented in the table 2 and figures (1, 2 and 3). 

Table 2: (FT-IR) data of compounds (A1-A10) 

)1-IR Spectra (cm-Characteristic bands of FT 

Comp. No. C=C 

Ar. 

C=O ester 

C=O amidine 

C-H 

Al. 

C-H 

Ar. 
N-H 

asy 2NH 

sy 
O-H 

1523 
1733 

1691 

2974 

2939 
3085 3230 - - 1A 

1583 
1708 

1674 

2972 

2844 
3024 3321 - 3471 2A 

1600 
1722 

1664 
2974 3049 3294 - - 3A 

1610 
1733 

1658 
2902 3029 3336 - - 4A 

1569 
1701 

- 
2991 3022 3280 - - 5A 

1552 
1653 

- 
2983 3018 3287 - 3447 6A 

1535 
1681 

- 
2948 3016 3382 - - 7A 

1589 
1715 

- 
2912 3031 3345 - - 8A 

1591 
1703 

- 
2995 3035 3278 

3527 

3436 
- 

9A 

 

1591 
1689 

- 
2974 3031 3155 

3443 

3276 
3525 10A 
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)1IR spectrum for compound (A-FT :Figure 1 

 

 

)7IR spectrum for compound (A-FT :Figure 2 
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)10IR spectrum for compound (A-FTFigure 3:  

The 1H.NMR Spectrum of compound (A7) showed signal at (10.37 δ) back to (NH) labeled (1), 

single sign at (9.12 δ) back to (NH) labeled (2) and showed sign of multi-at (8.26-6.97 δ) back 

to 7 protons aromatic, single sign (3.60 δ) back to (CH) labeled (3), single sign (3.33) back to 

(CH3) group labeled (4) and single sign (2.94 δ) back to (CH3) group labeled (5), the sign at 

(2.46 δ) back to (DMSO) protons figure 4. 

The 1H.NMR Spectrum of compound (A10) showed single sign (11.22 δ) back to (OH) labeled 

(1), single sign (9.41 δ) back to (NH) labeled  (2) and multi-sign at  (7.36-6.74 δ) back to 3 

protons of aromatic, single sign (5.00 δ) back to (NH2) labeled  (3), single sign (4.75 δ) back to 

(CH) labeled (4), two signs at (4.31 δ) and (3.78 δ) back to (CH3) group labeled  (5), (6) 

respectively, and single sign (3.32 δ) back to (CH3) group labeled (7), the sign at (2.46 δ) back 

to (DMSO) protons figure 5. 
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Figure 4: 1H.NMR spectrum for compound (A7) 

 

  

Figure 5:  1H.NMR spectrum for compound (A10) 
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The 13C.NMR spectrum for compound (A10), figure 6 showed chemical shift at (177.91 δ) back 

to carbonyl (C=O) labeled (1), (149.32 δ) back to carbon atom labeled (2), (148.62 δ) back to 

carbonyl (C=O) ester labeled (3), (143.45 δ), (126.12 δ) back to carbon atom labeled (4, 5), and 

two signal (122.89 δ ,115.74 δ) back to carbon atom benzene labeled (6,7), (109.81 δ), (81.40 

δ), (56.28 δ), (51.81 δ), (47.61 δ) back to other carbon atoms labeled (8,9,10,11,12). And 

showed chemical shift at (40.54 δ) back to (DMSO) carbon. 

 

Figure 6: 13C.NMR spectrum for compound (A10) 

Biological activity 

The biological activity of some prepared compounds (A1, A3, A9, A10) were evaluated against 

bacteria (Escherichia coli and Staphylococcus aureus) and against fungus (Candida fungus) 

figures (7, 8 and 9). The results showed that these compounds (A1, A3, A9, A10) have higher 

activity against Escherichia coli compounds with standard control (Neomycin sulfate). 

Compound A1 showed higher activity against Staphylococcus aureus compared with standard 

control (Neomycin sulfate) at concentration 10 mg/ml Fig G, H. Compound A9 was tested 

against Candida fungus showed a good activity in comparison with standard control (Nystatin) 

at concentration 10 mg/ml fig I.  
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Figure 7: Biological activity with Escherichia coli 

 

Figure 8: Biological activity with Staphylococcus aureus 

 

A1 A3 A9 A10

Neomycin sulfate 10 mg/ml 8.4 8.8 8.4 8

15 mg/ml 10 10.6 9.8 10.4

10 mg/ml 10.4 9.4 9.8 10.4

5 mg/ml 0 8.6 10 10.2

0

2
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6

8

10

12

Biological activity with Escherichia coli

Neomycin sulfate 10 mg/ml 15 mg/ml 10 mg/ml 5 mg/ml

A1 A3 A9 A10

Neomycin sulfate 10 mg/ml 8.2 8 8 8

15 mg/ml 10.4 13 10 8

10 mg/ml 10.4 8 8 0

5 mg/ml 10 8 0 0

0

2

4

6

8

10

12

14

Biological activity with Staphylococcus aureus

Neomycin sulfate 10 mg/ml 15 mg/ml 10 mg/ml 5 mg/ml
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Figure 9: Biological activity with candida albicans 

Conclusions 

I have seen possible synthesis pyrimidines derivatives by biginelli method from dimethyl 

malonate and the reaction time can be shortened by using modified domestic microwave oven. 

It can be concluded that the dihydropyrimidines compounds series has good biological activity 

against the bacteria (Escherichia coli and Staphylococcus aureus) and fungus (candida 

albicans). 
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