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Abstract 
Thioxo pyrimidine derivatives play a vital role in the 

preparation of antimicrobial, antitumor, antiulcer and 

anticonvulsant drugs.  Herein, we discussed the 

synthesis, in silico studies, anti-microbial activity and 

anti-oxidant activity of A (1-6), A1 (1-6) 

compounds.  Titled compounds are non-polar. Results 

of biological studies indicate that these precursors can 

be used as anti bacterial, antioxidant and anti cancer 

agents. 
 

Keywords: 2-thioxo-tetrahydropyrimidine, 2-thioxo-1, 2, 3, 
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Introduction 
Thio pyrimidine compounds are an important part of making 

many drugs8. A powerful pyrimidine moiety with a thiazole 

ring has been made to cure viral diseases. QSAR research 

supports the antimicrobial activities of two substances 

among the series. Pyrimidine with ethyl group is effective 

against bacteria10,11.  In the pyrimidine series of fourteen 

compounds, one molecule acts as a COX-2 inhibitor5. The 

antimicrobial effects of eleven thiopyrimidine substances, 

with methoxy groups were more effective than substances 

with a chloro or bromo group on three Gram-negative and 

four Gram-positive bacteria culture2.  A sequence of fourty 

three spiropyrimidine substances, SAR studies and docking 

studies shows that these substances act as urea inhibitors7.  

 

Thiopyrimidines were prepared and tested for anti-

inflammatory, analgesic and protein kinase (CDK-5, GSK-

3) inhibiting effects12. Using domino [3+3], [4+2] and [5+1] 

cyclisations, synthesised bioactive thiopyrimidine, these 

biomolecule inhibitors targeting proteins were involved in 

cell division and act as antimicrobial drugs4,13. Simple 

Michael addition used in preparation of pyrimido thiadiazine 

shows antimicrobial activity against two pathogenic fungi 

and four bacterial species14. The studies on newer 

pyrimidine substances demonstrate that four are effective 

against bacteria and one is effecitve against fungi. The ring 

system of substances alters the activity6.  

 

Nitrogen containing heterocyclic compounds are available 

naturally; these are having more medical applications3. 

Chalcones and thiourea, in methanol solvent mixture were 

heated for two hours to produce novel thioxypyrimidines 

with good yields.  Four compounds in the series show 

excellent antibacterial and antioxidantal activity among the 

twelve compounds1.  

 

Newer phthalazine-piperazine-1, 2, 4-oxadiazole derivatives 

were produced with 78% of yields.  One of the compounds 

is active among the series resulted from ADMET studies, in 

vitro anticancer activity against three human cancer cell 

lines, molecular docking studies and EGFR receptor 

studies9.  In this study, we described titled compounds 

preparation, in silico, in vitro antibacterial, as well as 

antioxidant studies.  

 

Material and Methods 
Characterisation of compounds by 400 MHz Bruker Avance 

spectrometer for NMR spectra and Mass spectra 

(electrospray ionization) was recorded on an Agilent 

Technologies QTOF 6530 instrument. In silico studies were 

performed by OSIRIS and PASS softwares.  The synthesis 

of titled compounds from aryl aldehyde, thio urea, ethyl 

aceto acetate / diethyl melonoate was taken along with 

methanol as solvent in round bottom flask, stir the mixture 

at 60-70o C for two hours, pour the reaction mixture in to ice 

cold water. Precipitate formed was filtered and recrystallised 

with ethanol giving good yield.  

 

A1) 1-(4-(2-chloroquinolin-3-yl)-6-ethoxy-2-thioxo-1,2,3, 

4-tetrahydropyrimidin-5-yl)ethanone: ¹HNMR (400 

MHz, (DMSO-d 6 , δ, ppm):13.76(br, 1H, NH), 8.27 (s,1H, 

Ar,H), 8.03-7.59(m, 4H, Ar-H),  4.16 (d, 1H,CH-NH), 4.01 

(q, 2H, CH2), 2.27 (S,3H,CH3), 2.0(d,1H,Ar-NH), 

1.21(T,3H,CH3). Chemical Formula: C17H16ClN3O2S.  m/z: 

[M+ +K]=401;  % of yield:  90.  

 

A2) 3-(5-acetyl-6-ethoxy-2-thioxo-1,2,3,4-tetrahydro 

pyrimidin-4-yl)-4H-chromen-4-one: ¹HNMR (400 MHz, 
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(DMSO-d6, δ, ppm): 13.76(br, 1H, NH), 8.08-7.55 

(m,4H,Ar-H), 7.10(S,1H,CHO), 4.01(q,2H,CH2), 

3.99(d,1H,CHN), 2.27(S,3H,CH3), 2.0(br,1H,NH), 1.21 

(t,3H,CH3). Chemical Formula: C17H16N2O4S. m/z: [M+ ] = 

344.08. % of yield:  91. 

 

A3) 1-(4-(2-butyl-4-chloro-1H-imidazol-5-yl)-6-ethoxy-

2-thioxo-1,2,3,4-tetrahydropyrimidin-5-yl)ethanone: ¹H 

NMR (400 MHz, (DMSO-d6, δ, ppm):13.76(br,1H,NH), 

13.00(s,1H,NH), 4.59(d,1H,CH), 4.01(q,1H,CH2), 2.87 

(t,2H,CH2), 2,27(S,3H,CH3), 2.0(d,1H,NH), 1.59 

(m,2H,CH2), 1.31(m,2H,CH2), 1.21(t,3H,CH3), 0.90 

(t,3H,CH3). Chemical Formula: C15H21ClN4O2S. m/z: [M+ ] 

=356.87; % of yield:  88. 

 

A4) 1-(6-ethoxy-4-(thiazol-2-yl)-2-thioxo-1,2,3,4-tetra 
hydropyrimidin-5-yl)ethanone: ¹HNMR (400 MHz, 

(DMSO-d 6 , δ, ppm):13.76(br,1H,NH), 7.53(d,1H,CH), 

7.31(d,1H,CH), 4.59(d,1H,CH), 4.01(q,2H,CH2), 

2.27(s,3H,CH3), 2.0(br,1H,NH), 1.21(t,3H,CH3). Chemical 

Formula: C11H13N3O2S2. m/z [M+]= 283.04; % of yield:  89. 

 

A5) 1-(6-ethoxy-4-(pyridin-2-yl)-2-thioxo-1,2,3,4-tetra 

hydropyrimidin-5-yl)ethanone: ¹HNMR (400 MHz, 

(DMSO-d 6 , δ, ppm):13.76(br,1H,NH),7.49-8.46(m,4H.Ar-

H), 4.59(d,1H,CH), 4.01(q,2H,CH2), 2.27(s,3H,CH3), 2.0 

(br,1H,NH),1.21(t,3H,CH3). Chemical Formula: 

C13H15N3O2S. m/z[M+]=277.09; % of yield:  90. 

 

A6) 1-(6-ethoxy-4-(thiophen-2-yl)-2-thioxo-1,2,3,4-tetra 

hydropyrimidin-5-yl)ethanone: ¹HNMR (400 MHz, 

(DMSO-d 6 , δ, ppm): 13.76(br,1H,NH), 7.40(d,1H,CH), 

6.93(t,1H,CH), 6.83(d,1H,CH), 4.44(d,1H,CH), 4.01 

(q,2H,CH2), 2.27(s,3H,CH3), 2.0(d,1H,NH), 1.21 

(t,3H,CH3). Chemical Formula: C12H14N2O2S2. m/z= 

[M++1] 283.05; % of yield:  92. 

 

A11) 5-((2-chloroquinolin-3-yl)methylene)-2-thioxodi 

hydropyrimidine-4,6(1H,5H)-dione: ¹HNMR (400 MHz, 

(DMSO-d 6 , δ, ppm):8.67(s,1H,CH), 8.26(s,1H,CH), 7.60-

8.06(m,4H,Ar-H),8.0(s,2H,(NHx2). Chemical Formula: 

C14H8ClN3O2S. m/z[M++2]=319; % of yield:  89 

 

A12) 5-((4-oxo-4H-chromen-3-yl)methylene)-2-thioxodi 

hydropyrimidine-4,6(1H,5H)-dione: ¹HNMR (400 MHz, 

(DMSO-d 6, δ, ppm):7.55-8.08(m,4H,Ar-H), 8.0(s,2H, 

(NHx2), 7.87(s,1H,CH), 6.72(s,1H,CH). Chemical Formula: 

C14H8N2O4S.  m/z[M+]=300.02; % of yield:  87 

 

A13) 5-((2-butyl-4-chloro-1H-imidazol-5-yl)methylene)-
2-thioxodihydropyrimidine-4,6(1H,5H)-dione: ¹HNMR 

(400 MHz, (DMSO-d 6 , δ, ppm): 13.00(br,1H,NH), 

8.01(s,1H,CH),8.0(s,2H,(NHx2),2.87(t,2H,CH2),1.59(m,2, 

CH2),1.31(m,2H,CH2),0.90(t,3H,CH3). Chemical Formula: 

C12H13ClN4O2S. Exact Mass: m/z[M+]= 312.04; % of yield: 

88. 

 

A14) 5-(thiazol-2-ylmethylene)-2-thioxodihydropyrimi 
dine-4,6(1H,5H)-dione: ¹HNMR (400 MHz, (DMSO-d 6 , 

δ, ppm):8.12(d,1H,CH), 8.02(d,1H,CH), 8.01(s,1H,=CH), 

8.0(s,2H.(NHx2). Chemical Formula: C8H5N3O2S2. Exact 

Mass: m/z[M+]= 238.98; % of yield:  89. 

 

A15) 5-(pyridin-2-ylmethylene)-2-thioxodihydropyrimi 

dine-4,6(1H,5H)-dione: ¹HNMR (400 MHz, (DMSO-d 6 , 

δ, ppm):8.45(d,1H,CH), 8.22(s,1H,CH), 8.0(s,2H,(NHx2), 

7.43(d,1H,CH), 7.41(t,1H,CH). 7.29(t,1H,CH). Chemical 

Formula: C10H7N3O2S. m/z=[M++NH4]=252; % of yield:  

88. 

 

A16)5-(thiophen-2-ylmethylene)-2-thioxodihydropyrimi 
dine-4,6(1H,5H)-dione: ¹HNMR (400 MHz, (DMSO-d 6 , 

δ, ppm):8.11(d,1H,CH), 8.01(s,1H,CH), 8.0(s,2H,(NH)2), 

7.74(d,1H,CH), 7.52(t,1H,CH). Chemical Formula: 

C9H6N2O2S2. m/z. [M++Acetonitrile]=279; % of yield:  89.  

  

 
Scheme 1: Synthesis of A(1-6) & A1(1-6) 
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Structured Formulae of A (1 to 6) and A1 (1 to 6) 

 

Table 1 

Interaction of Compounds binding energies with PROTIEN  

(TOPOISOMERASE -II DNA-1AB4) 

S.N. Binding 

Energy 

Inhibition 

Constant 

(micro molar) 

No. of 

Hydrogen 

bonds 

Residues involved in 

the hydrogen bonding 

A1 -6.53 Kcal/mol 16.37 µM - - 

A2 -6.83 Kcal/mol 9.77 µM - - 

A3 -6.63 Kcal/mol 13.87 µM - - 

A4 -5.86 Kcal/mol 50.41 µM - - 

A5 -5.64 Kcal/mol 73.70 µM - - 

A6 -5.76 Kcal/mol 59.77 µM - - 

 

Table 2 

Interactions of A-Series with TYROSYL-TRNA SYNTHETASE 5USF 

A1 -6.91 Kcal/mol 8.63 µM 1 PHE112 (2.34) 

A2 -7.13 Kcal/mol 5.97 µM 2 GLU66 (2.16) , ASP108 (2.09) 

A3 -5.97 Kcal/mol 7.81 µM 1 ASP197 (1.95) 

A4 -5.57 Kcal/mol 83.30 µM 1 THR107 (2.00) 

A5 -5.59 Kcal/mol 79.55 µM 1 THR107 (2.00) 

A6 -5.72 Kcal/mol 64.47 µM 1 THR107 (2.12) 
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Results and Discussion 
Aryl aldehyde, thio urea, methanol, ethyl acetoacetate 

[EAA] / di ethyl melanoate [DEM] were mixed and heated 

for two hours, pour the reaction mixture in to ice cold water,  

precipitate was formed.  Compounds A1, A11 having 

quinoline, A2, A12 having chromone, A5, A15 having 

pyridine and A6, A16 having thiophene were formed with 

good yields. 

 
“A2” is having good binding energy- 6.83 Kcal/mol, 

Inhibition Constant 9.77 µM as per table 1. As per table 2, 

“A2” is having good binding energy- 7.13 Kcal/mol, 

Inhibition Constant 5.97 µM. As per table 3, A12 is having 

good binding energy- 8.56 Kcal/mol, Inhibition constant 

530.85 nM.  

 

Anti oxidantal activity of A(1-6), A1(1-6) study shows that 

A1, A3, A12 are having excellent activity by DPPH method.  

In antibacterial activity, A1, A3, A5 are showing good 

activity against Staphylococous aures (Gram+ve) (14mm), 

(13mm), (13mm), (standard streptomycin with 20mm).  A2, 

A3, A4, A5 are showing more antimicrobial activity against 

Salmonella typhi (Gram-ve) (15mm), (16 mm), (14 mm), (14 

mm), (standard streptomycin with 19mm).  A1, A3, A4 are 

showing antibacterial activity against Bacillus (Gram+ve) 

(14 mm), (15 mm), (16 mm) (standard streptomycin with 

20mm). 

 

Antioxidantal study of A (1-6), A1 (1-6): The titled 

compounds A (1-6), A1 (1-6) were tested for their in vitro 
antioxidant activity by 1,1-diphenyl-2-picrylhydrazyl 

(DPPH) assay method in methanol (95%) as a blank, DPPH 

solution as a control and ascorbic acid as a reference.  The 

absorbance was measured at wavelength 517 nm13.  

 
Antimicrobial Activity using Agar-plate Assay: Gram 

positive and Gram negative bacteria are subcultured in 

nutrient-brath media (overnight at 37oc). Each strain was 

adjusted at a concentration of 10 cells/ml using 0.5 MC 

Farland standard.  100µl of each extract (20% w/v) was 

added to respective cells.  Put the plate in refrigerator for 30 

minutes.  Incubate the plate at 37oc for 18 hours.   DMSO at 

a concentration of 10% was employed as negative control.  

Anti bacterial method is performed by agar diffusion 

method13.

 

Table 3 

Interactions of A11-SERIES with EGFR 4 H J0) 

S.N. Binding 

Energy 

Inhibition 

Constant 

No. of Hydrogen 

bonds 

Residues involved 

in the hydrogen 

bonding (Å) 

A11 -8.00 Kcal/mol 1.36 µM 1 ASP831 (1.88) 

A12 -8.56 Kcal/mol 530.85 nM - - 

A13 -6.81 Kcal/mol 10.22 µM 1 ASP831 (1.79) 

A14 -6.83 Kcal/mol 9.84 µM - - 

A15 -7.12 Kcal/mol 6.01 µM - - 

A16 -7.10 Kcal/mol 6.23 µM 1 THR830 (1.94) 

 

  
Fig. 1: Antioxidant studies on A (1 to 6) and A1 (1 to 6)  

 

    
                      Staphylococcus areus          Salmonella typhi                         E. coli.                             Bacillus 
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Conclusion 
In this work, newer thio pyrimidine derivatives were 

prepared with easy procedure with good yields.  Among the 

twelve compounds, three are showing good anti-oxidant 

activity and four are showing good antibacterial activity.  In 

future, we are planning in vitro and in vivo anti cancer 

studies on tilted compounds. 
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