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ABSTRACT 

Several substituted pyridazone derivative of acetophenone are 

condensed with aromatic aldehydes, and resulting chalcones are used 

for the synthesis of diaryl thiopyrimidines. Organic compounds 

containing pyrimidines, thiopyrimidines as a core unit are known to 

exhibit various biological activities and pharmaceutical activities. So, 

all newly synthesized compounds were screened for their antimicrobial 

activity. Most of the compounds showed significant antibacterial and 

antifungal activities. 

KEY WORDS: Pyridazone, pyrimidines, thiopyrimidines, Antifungal, Antibacterial. 

 

INTRODUCTION 

Organic compounds containing pyrimidines as a core unit are known to exhibit various 

biological and pharmaceutical activities.
[1a, b, c] 

Over the past decades, many procedures have 

been reported for the preparation of pyrimidines and thiopyrimidines;
[2a,b,c,d]  

however, after a 

detailed literature survey, we found that there were no any publications devoted to synthesis 

of pyridazolone derivatives containing pyrimidines and thiopyrimidines.  Pyrimidines have a 

long and distinguished history extending from the days of their discovery as an important 

constituent of nucleic acids to their current use in the chemotherapy of AIDS. During the last 

two decades, several pyrimidines derivatives have been developed as chemotherapeutic 

agents and have found wide clinical applications. Many pyrimidines and related heterocyclic 

compounds are found to possess a wide important pharmacophore and privileged structure in 
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medicinal chemistry. Pyrimidines and thiopyrimidines shows pharmacological activities like 

antihypertensive,
[3] 

analgesic
[4]

 tuberculosis
[5]

 neuroleptic
[6]

 and antimicrobial activity.
[7]

 On 

the other side pyrimidines and its derivatives have been received much attention due to their 

interesting pharmacological Properties.
[8-13]

 Some pyrimidines derivative also studied for 

their leishmanial chemotherapeutic properties.
[14]

 These interesting microbial properties of 

thiopyrimidines have been prompted the synthesis of some new series of compounds of this 

class.  

 

EXPERIMENTAL 

Melting points were determined in open capillary tubes and are uncorrected. The purities of 

the compounds were checked on silica-gel-coated Al plates. IR spectra were recorded in KBr 

on a Perkin Elmer Spectrum BX series FT-IR spectrometer. 
1
HNMR spectra were recorded 

on Bruker DRX 300 MHz NMR spectrometer using TMS as internal standard and mass 

spectra on a Jeol D-300 spectrometer. 

 

We synthesized novel chalcones using conventional method in the literature.
[15, 16]

 and that 

novel chalcones used in this research work.     

 

General Procedures: Pyridazin-3(2H)-one (3a-3l) 

A mixture of Chalcone (6-(3-((E)-4-Nitro phenyl)but-3-enoyl)phenylamino)pyridazin-3(2H)-

one) (0.01mol) and thiourea (0.01mol.) was dissolved in ethanol (20mL) and potassium 

hydroxide (1g) in water (5mL) and contents were refluxed for 7.5 hrs. Completion of the 

reaction was monitored by thin layer chromatography (TLC).  The crude product obtained 

was purified by silica gel column chromatography with ethyl acetate/n-hexane (1:1) as eluent 

(Scheme-1). 

 

All other 2-mercaptopyrimidines were synthesised similarly.  
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Spectral Data Analysis 

1 6-(3-(1,2-dihydro-6-(3,4-dimethoxyphenyl)-2-thioxopyrimidin-4-yl)phenylamino) 

pyridazin-3(2H)-one(3b): Molecular Formula; C22H18N5O3S; Yield; 69%, m. p.; 173-

175
0
C; FT-IR (KBr): 1610 cm

-1 
(Ar. C=C Str.), 3100-3350 cm

-1 
 ( Broad peaks for 3 N-H 

Str.), 1648 cm
-1 

,  ( C=O), 1500 cm
-1 

 (C-N str.);  
1
H NMR ( DMSO-d6 ) (δ ppm) 3.7 (s 6H ), 

2.4 (s, 1H), 5.8 (s, 1H, Ar-H ), 4.3 (s, 1H ), δ 7. 3 (s, 1H, Ar-H), 6.65-6.80 (m, 5H, Ar-H), 

6.7-7.8 (m, 3H, Ar-H), Mass; (m/z), Calculated; 433; Found 433(M
+
). 

 

2 6-(3-(1,2-dihydro-6-(,4-chlorophenyl)-2-thioxopyrimidin-4-yl)phenylamino) 

pyridazin-3(2H)-one(7g): Molecular Formula=C20H14ClN5OS; Yield= 69%, m. p. = 

172
0
C; FT-IR (KBr): 1600 cm

-1 
(Ar. C=C Str.), 3000-3250 cm

-1 
 ( Broad peaks for 3 N-H 

Str.), 1673.1 cm
-1 

,  ( C=O), 1458 cm
-1 

 (C-N str.);  
1
H NMR ( DMSO-d6 ) (δppm) 1.3 (s, 1H), 

2.2 (s, 1H), 2.6 (s, 1H), 2.00 (d, 1H), 2.7 (d, 1H ), δ 7. 3 (s, 1H, Ar-H), 7.6-7.70 (m, 4, Ar-H), 

δ7.4-7.5 (m, 4H, Ar-H), Mass; (m/z), Calculated 407. 05 ; Found 407.05(M
+
). 

 

3 6-(3-(1,2-dihydro-6-(4-methoxyphenyl)-2-thioxopyrimidin-4-yl)phenyl amino) 

pyridazin-3(2H)-one (7i. ): Molecular Formula; C21H17N5O2S, Yield; 75%, m. p.; 163
0
C; 

FT-IR(KBr): 3250 cm
-1

( Ar C=C Str.), 3101- 3221 cm
-1

, ( Broad peaks for 2 N-H Str.), 1806 

cm
-1

 ( C=O), 1680 cm
-1

 (C=O ); 
1
H NMR ( DMSO-d6 ): (δ ppm);  3.9 (s, 3H ) , 5.1 (s, 1H ), 

7.1 (s,1H ),  6.5 (s, 1H), 6.72-7.6 (d, 4H, Ar-H ), 6.4-6.5(m, 4H, Ar-H ), 7.00-7.30 (m, 2H, 

Ar-H ); 6.4 (s, 1H ),   Mass; (m/z) , Calculated  403. Found 402.5 (M
+
). 

 

4 6-(3-(1,2-dihydro-6-(3,4,5-trimethoxyphenyl)-2-thioxopyrimidin-4-yl) 

phenylamino) pyridazin-3(2H)-one (3k. ): Molecular Formula; C23H21N5O4S, Yield; 

61%, m. p.; 173
0
C; FT-IR(KBr): 3240 cm

-1
( Ar C=C Str.), 3001- 3121 cm

-1
, ( Broad peaks 

for 2 N-H Str.), 1800 cm
-1

 ( C=O), 1655 cm
-1

 (C=O ); 
1
H NMR ( DMSO-d6 ): (δ ppm); 3.9 

(s, 9H, ), 5.1 (s, 1H ), 2.1 (s,1H ),  6.5 (s, 2H), 7.6 (d, 2H, Ar-H ), 6.4-6.5(m, 3H, Ar-H ), 

7.00-7.30 (s, 1H, Ar-H ); 6.4 (s, 1H ),   Mass; (m/z) , Calculated  463.5  Found 466.3 (M
+
) 

 

Antimicrobial Activity 

All of the novel synthesized compounds were screened for their antimicrobial activity against 

the Gram –ve bacteria Escherichia coli (ATCC 8739) and Gram +ve bacteria Staphylococcus 

aureus (ATCC6538), in addition to their antifungal activity against Aspergillus Niger 

(ATCC16404) Candida albicans (ATCC10231) using ager diffusion methd
[17, 18] 

at a 

concentration 20mg/mL. DMSO used as a solvent. Compound 3a, 3c & 3i shows highly 
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efficient antibacterial activity against S. aureus (ATCC 6538) more than Penicillin standard. 

Compound 3g, 3h, 3i & 3l shows antifungal activities more than reference fungal. Many 

synthesized compounds was also found to be efficient equivalent to standard, e. g. Penicillin, 

Grysofulvin. 

 

Table-2: Antimicrobial activity of Thiopyrimidine Derivatives 

Entry R 

Antibacterial Activity Antifungal Activity. 

E. Coli 

(ATCC 8739) 

S. aureus 

(ATCC6538) 

A. Niger 

(ATCC16404) 

C. Albicans 

(ATCC10231) 

3a -H 11mm 10mm -ve 10mm 

3b 3,4-OCH3 7mm 8mm -ve 8mm 

3c 4-OH 12mm 10mm -ve -ve 

3d 2-OH 8mm -ve -ve 11mm 

3e 3,4,5-Br,OCH3,OH 10mm 6mm -ve 9mm 

3f 3-NO2 9mm 7mm 10mm 10mm 

3g 4-Cl 8mm 9mm 11mm 8mm 

3h 4-NO2 11mm 7mm 12mm 9mm 

3i 4-OCH3 11.5mm 9mm -ve 11mm 

3j 2-NO2 10mm 9mm -ve 13 

3k 3, 4, 5-OCH3 -ve 11mm 8.5mm 10.5mm 

3l 3,4-OH 10.5mm 10mm 8.5mm 12mm 

 Penicillin 10.5mm 8.5mm - - 

 Grysofulvin - - 10.5mm 10mm 

    

RESULTS AND DISCUSSION 

Many synthetic methods of pyrimidine have been reported from urea, thiourea and Guanidine 

with chalcones. But synthesis of pyrimidines from urea gives very low yield as compared to 

thiourea and Guanidine. In the present work, we describe the synthesis of thiopyrimidines 

which have biological important in chemistry by using 6-(3-((E)-3-phenylacryloyl)phenyl 

amino) pyridazin-3(2H)-one to give 6-(-3-(-2marcapto-6-phenylpyrimidin-4yl)pyridazin-

3(2H)-one.(3a-l) by conventional method. The product obtained in 60 to 78 % yield within 

around seven hours by refluxing. Best result in terms of yield and reaction time was obtained 

with small amount of alkali (Aqueous KOH). The structures of the compounds were 

established on the basis of spectroscopic data and elemental analysis. (Table 1)  
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1.  Table-4 Physical data of Substituted Thiopyrimidines 

Entry R Structure of Compound 
Yield

a
 

(%) 

Time 

(Hrs) 

M.P. 

(°C) 

3a 

 

 

-H 

N NH

S

HN

HN

N

O

 

 

65 

 

7.5 hrs 

 

187-189 

3b 

 

 

3,4-OCH3 

N NH

HN

HN

N

O

S

OCH3

OCH3  

69 8 hrs 

 

173-175 

 

3c 

 

 

4-OH 

N NH

HN

HN

N

O

S

OH  

 

59 

 

7.5 hrs 

 

189-191 

3d 

 

 

2-OH 

N NH

HN

HN

N

O

S

OH

 

 

 

70 

 

7.5 hrs 

 

165-7 

3e 

 

3,4,5-

Br,OCH3,O

H 

N NH

HN

HN

N

O

S

Br

OCH3

HO  

58 7.5 hrs 172-174 

3f 

 

 

3-NO2 

N NH

HN

HN

N

O

S

O2N  

 

78 

 

8 hrs 

 

168-170 

3g 4-Cl N NH

HN

HN

N

O

S

Cl  

 

72 

 

7.5 hrs 

 

193-195 
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3h 4-NO2 N NH

HN

HN

N

O

S

NO2  

 

50 

 

8 hrs 

 

156-158 

3i 4-OCH3 N NH

HN

HN

N

O

S

OCH3  

 

75 

 

7.5 hrs 

 

160-162 

3j 2-NO2 N NH

HN

HN

N

O

S

NO2

 

56 

 
7.5 hrs 

 

190-192 

3k 
3, 4, 5-

OCH3 

N NH

HN

HN

N

O

S

OCH3

OCH3

OCH3  

 

71 

 

8 hrs 

 

178 

3l 3,4-OH N NH

S

Cl

Cl

HN

HN

N

O

 

 

57 

 

7.5 hrs 

 

168-170 

 

CONCLUSION 

Pyrimidines occupy a distinct and unique place in our life. This hetero cyclic moiety has great 

biological and medicinal significance. A large array of pyrimidine drugs possesses a variety 

of medicinal properties. 2- Marcapto pyrimidines have been shown more importance 

properties in the field of synthetic organic chemistry.  The method used in the synthesis of 

newer pyrimidines was found good because all products obtained have moderate to good 

percentage yield. Many of newer pyrimidines shown antimicrobial activities. The advantage 

of this synthesis was good to moderate yield by using small amount of alkali. 
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