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 Some N¬-acyl-N'-aryl thiourea derivatives 4(a-f) have been prepared by the 

reaction of acyl halides ammonium thiocyanate and aryl amines. The structures of 

synthesized compounds have been characterized by IR, 1HNMR spectral studies. 

The synthesized compounds 5(a-f) have been screened for antibacterial activity. The 

effect of the structure of the investigated compounds on the antibacterial activity is 

discussed. 
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1. Introduction 

Thioureas are important compounds as 

building blocks in synthesis of heterocycles 

(Arslan et al., 2002; Mansuroglu et al., 2008; 

Ozer et al., 2009). Compounds containing 

carbonyl and thiocarbonyl groups occupy an 

important position among organic reagents as 

potential donor ligands for transition metal ions 

(Binzet et al., 2006; Ugur et al., 2006; Emen et 

al., 2005; Arslan et al., 2006). Among these 

thiourea derivatives are potentially very versatile 

ligands (Henderson et al., 2002), able to 

coordinate a range of metal centers as neutral 

ligands (Sacht et al., 2000), monoanios 

(Lipowska et al., 1996) or dianions (Zuckerman 

et al., 2000). The Nitrogen, Oxygen and Sulfur 

donor atoms of thiourea derivatives provide a 

multitude of bonding possibilities (Henderson et 

al., 1992). Thiourea and their metal complexes 

display a wide range of biological activity 

including antibacterial, antifungal (Yuan et al., 

2001), antitubercular (Zhang et al., 2004), 

antithroid (Zhang et al., 1998), antihelmintic 

(Zhou et al., 2004), rodenticidal, insecticidal and 

herbicidal and plant-growth regulator properties 

(Eweis et al., 2006).  

In view of this, we focused our attention to 

synthesis, characterization and antibacterial 

activity of new thiourea derivatives. Thus, here 

we report the synthesis of six novel high 

substituted N-acyl-N
'
-aryl thiourea and 

antibacterial activity of them against standard 

bacteria (two different standard strains of 

Staphylococcus aureus, Staphylococcus 

epidermidis, Enterococcus faecalis, 

Streptococcus pyogenes, Bacillus cereus, 

Esherichia coli, Pesudomonas aeruginosa, 

Enterobacter cloacae, Proteus vulgaris and 

Enterobacter aerogenes). The results obtained 

are shown in scheme 1 and table 1. 

 

2. Material and Methods 
 

 

 

2.1. Synthesis 

All the melting points were determined in 

open capillaries Electrothermal-9100s apparatus 

and are uncorrected. The reactions were 
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monitored on TLC. The IR spectra were 

recorded in KBr pellets on a Shimadzu IR-460 

spectrophotometer. 
1
HNMR spectra were 

recorded on a Bruker DRX-400 AVANCE 

instrument in CDCl3 at 400 MHz respect to δ in 

ppm and J in Hz. All substrate and reagent 

purchased from Merck Company and used 

without further purification.  

Typical procedure for preparation of 

compounds 4(a-f): To a mixture of acetone (10 

mL) and 0.078g (1 mmol) aqueous solution of 

ammonium thiocyanate was added acyl halides 

derivatives (1 mmol) and stirred at room 

temperature for 30 min. A solution of primary 

aryl amines (1 mmol) in acetone (5 mL) was 

added and stirring continued for another 15 min. 

The progress of reaction was monitored by TLC 

using n- hexane: ethylacetate 1:1  as eluent). 

After completion the reaction, cold water (50 

mL) was added to the mixture and the solid 

precipitate were filtered and washed with cold 

ethanol. The product was recrystallized from 

ethanol. After drying in oven, the structure of 

products characterized by physical a 

spectroscopic data. The physical spectroscopic 

data of synthesized compounds were given in 

continue.  

 

(4a) 3-Benzyl-1-(2-fluorobenzoyl)-thiourea 

Pale yellow powder; yield: 0.53 g (90%); mp 

81-82C. IR (KBr): 3413, 3208 (NH); 1670 

(C=O). 
1
H-NMR: 4.94 (d, 

3
JHH = 6.0, CH2); 

6.99-7.70 (m, 7CH arom); 7.81-8.41 (m, CH 

arom); 9.62 (d, 
5
JHF = 12.2, NH); 10.97 (t, 

3
JHH = 

6.0, NH). 
13

C-NMR: 50.3 (CH2); 117.3 (d, 
2
JCF = 

24.0, CH); 119.5 (d, 
2
JCF = 20.5, C); 121.2 (CH); 

125.8 (d, 
4
JCF = 3.2, CH); 128.3, 129.3 (2 CH); 

132.4 (d, 
3
JCF = 9.9, CH); 136.1 (d, 

3
JCF = 9.7, 

CH); 136.6 (CH); 160.9 (d, 
1
JCF = 249.0, C-F); 

163.3 (d, 
3
JCF = 4.1, C=O); 180.3 (C=S). EI-MS: 

288 (7, M 
+
), 123 (34), 105 (56), 91 (100), 32 

(13), 28 (30), 19 (27). Anal. calcd. for 

C15H13FN2OS (288.35): C, 62.48; H, 6.59; N, 

9.72; found: C, 62.68; H, 6.42; N, 9.84. 

 
 

(4b)3-(4-Ethylphenyl)-1-(2-fluorobenzoyl)-

thiourea 

Pale yellow powder; yield: 0.48 g (79%); mp 

79-81C. IR (KBr): 3422 (NH); 1668 (C=O). 
1
H-NMR: 1.27 (t, 

3
JHH = 7.0, Me); 2.69 (d, 

3
JHH 

= 7.0, CH2); 7.23-8.14 (8 H, m, arom); 9.66 (d, 
5
JHF = 15.0, NH); 12.46 (s, NH). 

13
C-NMR: 15.8 

(Me); 28.9 (CH2); 117.2 (d, 
2
JCF = 21.1, CH); 

119.5 (d, 
2
JCF = 20.7, CH); 124.5, 125.8 (2 CH); 

128.7 (d, 
4
JCF = 3.3, CH); 132.5 (d, 

3
JCF = 9.6, 

CH); 135.6(CH); 136.2 (d, 
3
JCF = 9.6, CH); 

143.6 (CH); 161.0 (d, 
1
JCF = 264.7, C-F); 163.4 

(d, 
3
JCF = 3.9, C=O); 178.5 (C=S). EI-MS: 302 

(9, M 
+
), 123 (28), 106 (43), 105 (76), 91 (100), 

32 (31), 28 (17), 19 (10). Anal. calcd. for 

C16H15FN2OS (302.37): C, 63.56; H, 5.00; N, 

9.26; found: C, 63.69; H, 5.19; N, 9.37. 

 

(4c)1-(2-Fluorobenzoyl)-3-(2-methylphenyl)-

thiourea 

Pale yellow powder; yield: 0.53 g (92%); mp 

68-70C. IR (KBr): 3413, 3225 (NH); 1678 

(C=O); 1155 (C=S). 
1
H-NMR: 2.39 (s, Me); 

7.23-7.34 (m, 4 CH arom); 7.39 (m, CH arom); 

7.62-7.79 (m, 2 CH arom); 8.15 (m, CH arom); 

9.75 (d, 
5
JHF = 13.6, NH); 12.21 (s, NH). 

13
C-

NMR: 18.4 (Me); 117.2 (d, 
2
JCF = 24.2, CH); 

119.4 (d, 
2
JCF = 19.8, C); 125.9 (d, 

4
JCF = 3.4, 

CH); 126.6 (CH); 126.9 (CH); 128.1 (CH); 

131.2 (CH); 132.6 (d, 
3
JCF = 9.4, CH); 133.7 

(CH); 136.3 (d, 
3
JCF = 9.7, CH); 136.8 (CH); 

161.0 (d, 
1
JCF = 249.4, C-F); 163.5 (d, 

3
JCF = 3.3, 

C=O); 179.5 (C=S). EI-MS: 288 (5, M 
+
), 188 

(34), 123 (65), 105 (100), 32 (19), 28 (32), 19 

(21). Anal. calcd. for C15H13FN2OS (288.35): C, 

62.48; H, 6.59; N, 9.72; found: C, 62.66; H, 

6.39; N, 9.79. 

 

(4d) 3-Benzyl-1-(4-chlorobenzoyl)-thiourea 

Pale yellow powder; yield: 0.48 g (90%); mp 

214-216C. IR (KBr): 3260 (NH); 1634 (C=O); 

1167 (C=S). 
1
H-NMR: 4.93 (d, 

3
JHH = 6.0, CH2); 

7.33-7.40 (m, C6H5); 7.50 (2 H, d, 
3
JHH = 7.7, 

C6H4); 7.79 (2 H, d, 
3
JHH = 7.7, C6H4); 9.06 (s, 

NH); 10.96 (t, 
3
JHH = 6.0, NH). 

13
C-NMR: 50.3 

(CH2); 128.4, 129.27, 129.3, 129.9, 130.5, 

136.4, 140.6 (C6H4, C6H5); 166.1 (C=O); 180.3 

(C=S). EI-MS: 304 (4, M 
+
), 140 (18), 139 (23), 

105 (78), 91 (100), 32 (21), 28 (17). Anal. calcd. 
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for C15H13ClN2OS (304.80): C, 59.11; H, 4.30; 

N, 9.19; found: C, 59.38; H, 4.42; N, 9.35. 

 

 (4e)1-(2-Fluorobenzoyl)-3-methylphenyl-

thiourea 

Pale yellow powder; yield: 0.52 g (96%); mp 

89-91C. IR (KBr): 3414, 3368 (NH); 1675 

(C=O); 1143 (C=S). 
1
H-NMR: 7.30-7.80 (8 H, 

m, CH arom); 8.13-8.15 (1 H, m, CH arom); 9.65 

(d, 
5
JHF = 13.5, NH); 12.50 (s, NH). 

13
C-NMR: 

117.2 (d, 
2
JCF = 24.1, CH); 119.4 (d, 

2
JCF = 9.9, 

C); 124.5 (CH); 125.9 (d, 
4
JCF = 3.1, CH); 127.3 

(CH); 129.3 (CH); 132.6 (d, 
3
JCF = 9.4, CH); 

136.3 (d, 
3
JCF = 9.7, CH); 138.0 (CH); 161.0 (d, 

1
JCF = 248.1, C-F); 163.5 (d, 

3
JCF = 3.4, C=O); 

178.5 (C=S). EI-MS: 274 (6, M 
+
), 197 (58), 123 

(100), 105 (87), 32 (17), 28 (24), 19 (22). Anal. 

calcd. for C14H11FN2OS (274.32): C, 61.30; H, 

4.04; N, 10.21; found: C, 61.41; H, 4.09; N, 

10.34. 

 

(4f)  3-Benzyl-1-(4-nitrobenzoyl)-thiourea 

Pale yellow powder; yield: 0.57 g (91%); mp 

222-224C. IR (KBr): 3168, 3116 (NH); 1671 

(C=O); 1447 (NO2). 
1
H-NMR: 4.93 (d, 

3
JHH = 

6.0, CH2); 7.40-7.41 (m, C6H5); 8.04 (2 H, d, 
3
JHH = 8.0, C6H4); 8.37 (2 H, d, 

3
JHH = 8.0, 

C6H4); 9.20 (s, NH); 10.85 (t, 
3
JHH = 6.0, NH). 

13
C-NMR: 50.4 (CH2); 124.7, 128.3, 128.5, 

129.2, 129.4, 136.2, 137.6, 151.1 (C6H4, C6H5); 

165.3 (C=O); 179.8 (C=S). EI-MS: 315 (7, M 
+
), 

145 (100), 91 (43), 76 (56), 32 (18), 28 (23). 

Anal. calcd. for C15H13N3O3S (315.35): C, 

57.13; H, 4.16; N, 13.32; found: C, 57.37; H, 

4.25; N, 13.44. 

 
2.2. Antimicrobial activity 

The compounds were screened for their in 

vitro antibacterial activities. Antibacterial 

activities were determined by the broth micro 

dilution procedure and principles of the Clinical 

and Laboratory Standards Institute (CLSI) 

(NCCLS, 1997). Minimal inhibitory 

concentrations (MIC) for each compound were 

investigated against standard bacterial strains; 

S.aureus (ATCC 25923), S.epidermidis (ATCC 

12228), E.faecalis (ATCC 29212), S.pyogenes 

(Clinical isolate), B.cereus (Clinical isolate), 

E.coli (ATCC 25922), P.aeruginosa (ATCC 

27853), E.cloacae (ATCC 13047), P.vulgaris 

(ATCC 13315) and E.aerogenes (Clinical 

isolate) obtained from Faculty of Medicine, 

Tehran University. Bacteria were suspended 

directly into a small volume of 0.9% saline and 

further diluted until turbidity matched the Mc 

Farland standard no: 0.5 petridishes containing 

Muller-Hinton agar for bacteria were 

impregnated with these microbial suspensions. 

The stock solution was prepared in dimethyl 

sulfoxide (DMSO), which had no effect on the 

microorganisms in the concentrations studied. 

All of the dilutions were done with distillated 

water. The concentrations of tested compounds 

were 400, 200, 100, 50, 25, 12.5, 6.25, 3.12 

. DMSO was used as negative control. 

Amikacin, gentamycin were used as reference 

drugs Gram positive anti-bacterial activity and 

Gram negative antibacterial activity, 

respectively. All the inoculated plates were 

incubated at 35C and results were evaluated 

after 18-20h. The lowest concentration of the 

compounds that prevented visible growth was 

considered to be minimal inhibitor 

concentrations (MICS).  

 

3. Results 

The syntheses (scheme 1) involve the 

reaction of acyl halides, ammonium thiocyanate 

and aromatic primary amines in acetone (scheme 

1). The newly synthesized compounds were 

characterized by FT-IR, and 
1
HNMR spectral 

data. 

Six of the newly synthesized compounds 

were evaluated for their in vitro antibacterial 

activity against Staphylococcus aureus, 

Staphylococcus epidermidis, Enterococcus 

faecalis, Streptococcus pyogenes, Bacillus 

cereus, Esherichia coli, Pesudomonas 

aeruginosa, Enterobacter cloacae, Proteus 

vulgaris and Enterobacter aerogenes organisms. 

Broth micro dilution procedure was used for 

determination of the preliminary antibacterial 

activities. The Gram positive antibacterial agent, 

amikacin, the Gram negative antibacterial agent, 

gentamycin were used as controls. The in vitro 

antibacterial properties against a number of 
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Gram positive and Gram negative bacteria of 

synthesized thiourea derivative 4(a-f) are 

presented in Tables 1-2, respectively. 

According to the antibacterial studies, the 

efficacy against Gram positive bacterial is 

higher than Gram negative bacteria. The 

investigated compound antibacterial activity 

values in this research were higher than that 

reported of other thiourea derivatives the main 

difference in the thiourea derivatives reported in 

this paper is the presence of the Fluro moiety. 

Lipophilicity, which correlates well with the 

bioactivity of chemicals, is a very important 

molecular descriptor and different lipophilic 

behavior of compounds plays an important role 

in their biological activity mechanisms.  

 

Compound with benzyl groups have more 

lipophilic character as other compounds. 

All compounds inhibited the growth of 

bacteria with MIC values ranging between 6.25 

and 400 . Regarding the activity of the 

thiourea derivatives against bacteria, the results 

revealed that compounds 4d and 4f exhibited 

brood spectrum of antibacterial profile against 

the rested organisms.  

Although MIC values for some compounds 

are good unfortunately, the antibacterial activity 

values of all tested compounds are lower than 

the reference compounds, thus these compounds 

cannot be suggested for clinical use. 

 
 

 

 

ClR

O

+ NH4SCN
acetone

RT, 0.5 h
NR

O

C S

R'-NH2
3

N
H

R

O

N
H

S

R'

    1      2           4
  

4 R R
'
 mp (C) Yield (%) 

a 2-F-C6H4 Bn 81-82 90 

b 2-F-C6H4 4-Et-C6H4 79-81 79 

c 2-F-C6H4 2-Me-C6H4 68-70 82 

d 4-Cl-C6H4 Bn 214-216 79 

e 4-F-C6H4 Ph 89-91 96 

f 4-NO2-C6H4 Bn 222-224 91 
 

Scheme 1: Synthesis of the compounds and results 
 

 

 

Table 1. MIC values (  of the compounds 4(a-f) aginst the tested Gram positive bacteria. 

Compound 
S. aureus 

(ATCC 25923) 
S. epidermidis 

(ATCC 12228) 
E. faecalis 

(ATCC 29212) 
S. pyogenes 

(Clinical isolate) 
B. cereus 

(Clinical isolate) 
4a 200 200 200 200 200 

4b 300 400 200 200 100 

4c 100 200 100 200 100 

4d 25 12.5 6.25 25 12.5 

4e 50 100 50 100 100 

4f 25 12.5 12.5 12.5 6.25 

Amikacin 2 0.5 4 1 2 

 

Table 2. MIC values (  of the compounds 4(a-f) aginst the tested Gram negative bacteria. 

Compound 
E. coli 

(ATCC 25922) 
P. aeruginosa 

(ATCC 27853) 
E. cloacae 

(ATCC 13047) 
P. vulgaria 
(ATCC 13315) 

E. aerogenes 
(Clinical isolate) 

4a 300 300 200 200 300 

4b 300 400 300 200 200 

4c 200 400 300 200 200 

4d 6.25 12.5 12.5 12.5 6.25 

4e 100 100 50 100 100 

4f 12.5 25 12.5 6.25 12.5 

Gentamycin 0.5 1 2 2 0.5 
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Conclusion 

In conclusion, the objective of the present 

study was to synthesize and investigate the 

antibacterial activities of some new thiourea 

derivatives as potent antibacterial agents. The 

obtained results clearly revealed that some of the 

newly synthesized compounds exhibited better 

antibacterial activity. 
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