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ABSTRACT 

3-(2-bromacetyl) phenyl benzoate is key starting material used in synthesis of phenylephrine, (R)-

3-[-1-hydroxy-2-(methylamino)ethyl]phenol which is selective α1-adrenergic receptor agonist 

used primarily as decongestant, as an agent to dilate the pupil, and to increase blood pressure. 

Hence the current research work was aim to synthesize a series of 3-(2-bromacetyl) phenyl 

benzoate  derivatives by treatment of secondary amines with carbon disulphide and 3-(2-

bromacetyl) phenyl benzoate  in presence of strong base in ethanol afforded the corresponding 

Dithiocarbamates. Their chemical structures are characterized by 
1
H &

13
C NMR, MS, Elemental 

analysis, and chromatography methods (TLC). The antimicrobial activity was evaluated by their 

MIC and zone of inhibition by taking Penicillin, Streptomycin and Amphotericin as standard 

reference drugs. The microbial assay revealed that compounds D4 and D5 showed the most potent 

antimicrobial activity against variety of bacteria as well as fungal isolates, which may be a 

promising antimicrobial leading compound for the further research. 

Keywords: 3-(2-bromacetyl) phenyl benzoate, Dithiocarbamates, Carbon disulphide, 

Antimicrobial activity. 
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INTRODUCTION  

Although several classes of antibacterial agents are presently  available, resistance in most of 

pathogenic bacteria to these drugs constantly emerges, In order to present this critical medical 

problem, the discovery of new types of  antibacterial agent is very important task
1
, Since 3-(2-

bromacetyl) phenyl benzoate  is used in synthesis of phenylephrine a pharmaceutical drug  which 

has effectiveness  as decongestant stem from its vasco constriction of nasal blood vessels, thereby 

decreasing mucosal edema
2
, Therefore, phenylephrine is less likely to cause side effects  such as 

central nervous system  stimulation, insomnia, anxiety, irritability  and restlessness
3
. Due to their 

unique biological properties of 3-(2-bromacetyl) phenyl benzoates have played an important role 

in chemotherapeutic approaches to a variety of disorders. As a result the development of novel 

dithiocarbamte derivatives has stimulated great interest and has been the focus of many research 

groups over the years
4
. 

Dithiocarbamate acid esters are a common class of organic molecules. They exhibit valuable 

biological effects, including anti-bacterial, anti-fungal, ant-oxidantactivity
5
, inhibition of 

cardiachypertrophy
6
. Dithiocarbamates are known to be active as anti-cancer

7-11
. Recently, it was 

found by Hirschelman’s group that  5- oxohexyldithiocarbamic acid methyl ester  are potent  phase  

II enzyme  inducers which could be  used as cancer chemo preventive agent
12-14

. 

Some DTC’s were also found to be pharmacologically active and are being used for the treatment 

of alcoholism
15

 and have been tested in clinical trials for various indications including HIV
16-19

, 

cancer
20-22

.Furthermore,diarylthioureas have emerged as one the promising non-vanilloidTRPVI 

antagonists, possessing excellent therapeutic potentials in pain regulation
23

, and human CB1 and 

CB2 cannabinoid receptor affinity
24

.Dithiocarbamate (DTC) derivatives are well known as organic 

intermediates, rubber additive, additive of polluted water, vulcanizing agents and 

fungicides
25

.Numerous studies regarding dithiocarbamates, have demonstrated that these 

compounds have potential anticholinergic
26-28

, antimicrobial
30-32

, antiviral activities
8-9

.In view of 

these above literature, the current research is to synthesize series of novel Dithiocarbamates using 

3-(2-bromacetyl) phenyl benzoate as key material for synthesis of dithiocarbamates derivatives 

was carried out. All the synthesized agents were evaluated for biological activity. 

MATERIALS AND METHODS 

General Procedure. 

Melting points were determined with an electrical melting point apparatus Buchi, Switzerland, 
1
H 

NMR spectra were recorded with tetramethylsilane as internal standard on a Bruker DPX 300 in 
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CDCl3-d6, Chemical shifts are given in δ ppm, coupling constant (J) in Hz. The 
13

C NMR spectra 

were recorded at 75MHz in CDCl3. Elemental analysis analyses were determined on Carlo-Rrba 

1016 instrument. Mass spectra recorded on Thermofischer Scientific Model: LCQ Deca XP MAX, 

TLC analysis were performed on commercial Kieselgel F silica gel plates. IR Spectra were 

recorded on Thermo scientific model: FT/IR 460 plus. 

The synthetic procedure adopted to obtain the target compounds is shown in scheme-1. The 

starting material, 3-(2-bromacetyl) phenyl benzoate A1 was prepared  by benzoylation of 3-

hydroxy acetophenone and silicate in presence of  strong base in  toluene, gave intermediate, 

which on brominated with bromine  to give 3-(2-bromacetyl) phenyl benzoate as per the described 

procedure
33

. The starting material (A1) was confirmed by crystal structure analysed on XRD 

data
34

, main synthetic route to dithiocarbamates is based on the reaction between the desired 

secondary amines with CS2 in aqueous sodium hydroxide solution and ethanol, further this 

dithiocarbamate salts was converted into various dithiocarbamates esters. The progress of the 

reaction was monitored by TLC, after the completion of the reaction, the solvent were evaporated 

with reduced pressure and recrystallized from ethanol at low temperature. 

O

Br

O O

O

S

O

O

S

N

R2

R1

[i]

  [ii]

D1-D12A1
 

Scheme 1: Method-I, Method-II 

General procedure for synthesis of 3-(2-bromacetyl) phenyl benzoate (A1):  

The   starting material was synthesized according to already reported procedure
4 
involving 3- 

hydroxyacetophenone (0.01mole) and silicate (0.02mole) in toluene and was continuously stirred 

at room temperature, then added 1.008 g of caustic lye and continued the stirring until the reaction 

is complete. The completion of reaction was monitored by on TLC. On completion of the reaction, 

50mL of water was added  and allowed it stir for 30min, the organic layer was separated , the 

organic layer was cooled, to this Bromine slowly added by maintaining the 0-5°C temperature  for 

6hr until solid was formed The resulting precipitate was filtered washed with water and 

recrystallized to get pure product, Colorless white crystals. 

General procedure for synthesis of 3-{[(morpholin-4-ylcarbonothioyl)sulfanyl]acetyl} phenyl 

benzoate (D1-12): 
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Method 1:  

To a solution of NaOH (1 mmol) in 3mL water was added a mixture of secondary amines (1 

mmol) in ethanol (25 mL). After stirring at room temperature for about 20 min, carbon disulfide 

(1.2 mmol) was added drop wise and resulted mixture was further stirred at room temperature for 

90 min. Then 3-(2-bromacetyl) phenyl benzoate (1 mmol) were added and stirring was continued. 

After completion of the reaction (monitored by TLC), the solvent was removed under vacuo and 

the residue was extracted with dichloromethane (2 x 25 mL) and dried over anhyd. MgSO4. The 

solvent was evaporated and the compound recrystallized from ethanol-chloroform mixture (3:1) to 

get the title compound (D1-12). 

Method 2:  

Sodium salt /Potassium salt of dithiocarbamates (1 mmol) and 3-(2-bromacetyl) phenyl benzoate 

(1 mmol) were stirred in ethanol (25mL) at room temperature. After completion of the reaction 

(monitored by TLC), the solvent was removed by vacuo and the residue was extracted twice with 

dichloromethane and dried over anhyd. MgSO4. The solvent was evaporated and the compound 

recrystallized from ethanol-chloroform mixture (3:1) to get the title compound (D1-12). 

Antimicrobial activities 

The final compounds D1-D12 have been tested in vitro for their antimicrobial  activity against  gram 

positive bacteria:Escherichia coli, Bacillus megaterium, Staphylococcus aureus, Enterococcus 

faecalis, using  Penicillin and Streptomycin drug  as a standard drug.  MICs of compounds D1 to 

D12 against these bacterial strains are tested by the standard method (Agar Diffusion Method, 

cultivation at 37°C for 18 hr)
36-37

 was used. The tested compounds were dissolved in DMSO and 

then diluted with water. The agar plates of the media were prepared and wells were made in plate. 

Each plate inoculated with 18h old culture (100µL, 10-4 cfu). They were also evaluated for their in 

vitro antifungal activity against two mycoticstarins (A. flavous and C. Albicans), using  

Amphotericin drug  as a standard drug, The agar plates of the media Czapek-Dox Agar were 

prepared and wells were made in plate,  Each plate inoculated with 48hrs old culture (100µL,10
-

4
cfu)

 36-37
. And the plates were incubated at 27°C for 48hrs 

36-37
,  

RESULTS AND DISCUSSION 

A series of 3-(2-bromacetyl) phenyl benzoate dithiocarbamates (D1-D12) as depicted  

in (Scheme 1) were synthesized by two methods
35 

and were evaluated for chemical structures and 

characterized by 
1
H &

13
C NMR, MS, Elemental analysis, and chromatography methods (TLC). 

The yields and melting points of the compounds (D1-12) are given in Table 1. The structures of 
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the dithiocarbamate products D1-D12 were confirmed by NMR techniques, IR spectroscopy, mass 

spectral and micro-analytical data.  

Table 1. The yields and melting points of the compounds (D1-12) 

Compd. R1 R2 Yield(%) m.p (°C) 

Method  I Method II Method  I Method II 

D1 N O

 
H 52 82 141-143 140-14 

D2 
N NH

 

H 50 92 138-140 140-142 

D3 N
 

H 54 91 118-120 117-119 

D4 

N

 

H 51 82 108-110 111-113 

D5 
N

 

H 59 90 136-138 135- 137 

D6 
N

 

H 50 92 145-147 142-144 

D7 
N N

 

H 50 79 122-125 125-127 

D8 
N

 

H 60 93 119-121 122-124 

D9 
N

 

H 58 90 120-122 118-120 

D10 
N

 

H 55 91 142-144 138-140 

D11 

N N

Cl  

H 51 91 111-113 108-110 

D12 

N N

Cl
 

H 55 95 128-130 125-127 

a
Yields of pure, isolated products. 

The spectral details of all these are given in the Experimental section. For example, there is one  

triplet signals at δ = 3.78 ppm and one  broad peak signal at δ = 4.23 ppm can be attributed to  

morpholine ring,  one singlet peak at 4.91ppm corresponds to CH2 protons in the 
1
H NMR 

spectrum of compound D1, and there are  multiplet  at δ = 7.26-7.68 ppm, triplet signal at δ = 7.90 

ppm, triplet of doublet signal at δ = 7.99 ppm and doublet at δ = 8.02 ppm corresponding to the 

aromatic protons in the  expanded region (Figure-1), Also there are 15 different carbon in  
13

C 

NMR spectrum of which morpholine ring having 4 carbon atoms, the spectrum contributes only 

one signals, for  spectrum of 
13

C NMR spectrum of compound D1. Moreover the FT-IR spectrum 
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of D1 in KBr showed an absorption band at 1228 (C=S), 1061 (C-N) cm
–1

 corresponding to the CS 

& CN functional group. All this evidence plus molecular ion peak at m/z 402.33 (M+) and micro-

analytical data strongly support the dithiocarbamate structure of compound D1. 

3-{[(Morpholin-4-ylcarbonothioyl)sulfanyl]acetyl}phenyl benzoate (D1):  

Light brown solid, IR (KBr, νmax cm
-1

): 2857, 3073 (C-H aliphatic and aromatic). 1732 (C=O), 

1421, 1680 (C=C), 1264 (C-O), 1228 (C=S), 1061 (C-N); 
1
H NMR (300MHz, CDCl3): δH 3.77-

3.80 (t, 4H), 4.23-4.43 (broad peak, 4H), 4.91 (s, 2H), 7.26-768 (m, 5H), 7.90-7.91 (t, 1H), 7.99-

8.02 (d, 1H), 8.20-8.22 (d, 2H). 
13

CNMR (75 MHz, CDCl3): δC 44.52 (C9), 44.64 (C3-C5), 66.21 

(C2, C6), 121.84 (C18), 126.03 (C14), 127.07 (C16), 128.67 (C17), 129.84 (C24, C26), 130.25 

(C23, C27), 133.85(C22), 137.62 (C25), 151.28 (C13), 164.93 (C15), 192.16 (C10), 195.76 (C7). 

MS, m/z: 402.10 [M+H]
+
; Analysis calcd. (%) for C20H19NO4S2: C, 59.83: H, 4.77: N, 3.49: S, 

15.97. Found: C, 59.72: H, 4.85: N, 3.61: S, 15.94.  

3-{[(Piperazin-1-ylcarbonothioyl)sulfanyl]acetyl}phenyl benzoate (D2): 

Pale yellow powder, IR (KBr, νmax cm
-1

): 2857, 3070 (C-H aliphatic and aromatic), 1738 (C=O), 

1431, 1693 (C=C), 1264 (C-O), 1219 (C=S), 1062 (C-N), 3458 (N-H). 
1
H NMR (300MHz, 

CDCl3): δH 4.25 (s, 8H), 5.01(s, 2H), 7.47-7.77 (m, 5H), 7.90-8.04 (m, 2H), 8.16-8.18 (d, 2H). 
13

C 

NMR (75 MHz, CDCl3): δC 24.2 (C2, C6, C3, C5), 44.8 (C10), 121.8 (C18), 126.08 (C16), 126.92 

(C24, C26), 128.64 (C14), 129.19 (C15), 130.24 (C22, C23, C27), 133.80 (C25), 137.3 (C13), 

151.24 (C17), 164.92 (C20), 192.60 (C7), 193.79 (C11). MS, m/z: 402.10 [M+H]
+
; Analysis calcd. 

(%) for C20H20N2O3S2: C, 59.98: H, 5.03: N, 6.99: S, 16.01. Found: C, 59.83: H, 5.14: N, 6.84: S, 

16.28. 

3-{[(Piperidin-1-ylcarbonothioyl)sulfanyl]acetyl}phenyl benzoate (D3):  

Brown colour powder, IR (KBr, νmax cm
-1

): 2851, 3073 (C-H aliphatic and aromatic), 1731 (C=O), 

1429, 1688 (C=C), 1259 (C-O), 1237 (C=S), 1061 (C-N). 
1
H NMR (300MHz, CDCl3): δH 1.99 

(m, 6H), 3.74-3.96 (m, 4H), 4.91 (s, 2H), 7.26-7.66 (m, 5H), 7.91-8.00 (t, 1H), 8.02-8.03 (m, 1H), 

8.20-8.23 (d, 2H). 
13

C NMR (75 MHz, CDCl3): δC 24.9 (C3, C5), 25.6 (C4), 44.2 (C10), 48.7 (C2, 

C6), 120.3 (C18), 125.6 (C14), 126.5 (C16), 128.7 (C24, C26), 129.1 (C15), 130.3 (C22, C23), 

131.0 (C25), 137.2 (C13), 151.30 (C17), 165.2 (C20), 194.2 (C11), 201.9 (C7). MS, m/z: 401.09 

[M+H]
+
; Analysis calcd. (%) for C21H21NO3S2: C, 63.13: H, 5.03: N, 3.51: S, 16.05. Found: C, 

63.24: H, 5.15: N, 3.40: S, 16.09. 

3-({[(2-Methylpiperidin-1-yl)carbothioyl]sulfanyl}acetyl)phenyl benzoate (D4): 
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Light Brown colour powder, IR (KBr, νmax cm
-1

): 2851, 3073 (C-H aliphatic and aromatic), 1734 

(C=O), 1421, 1688 (C=C), 1259 (C-O), 1215 (C=S), 1056 (C-N). 
1
H NMR (300MHz, CDCl3): δH 

2.35 (s, 3H), 2.50 (m, 6H), 4.05-4.45 (m, 4H), 7.48-7.77 (m, 5H), 7.96-8.04 (m, 2H), 8.17-8.19 (d, 

2H). 
13

C NMR (75 MHz, CDCl3): δC 18.1 (C9), 23.2 (C4), 25.2 (C3),  33.1 (C5), 44.2 (C11), 46.5 

(C2), 54.7 (C6), 120.3 (C19), 125.6 (C15), 126.0 (C17), 129.3 (C16), 128.7 (C25, C27),130.6 

(C28, C23, C24), 136.2 (C14),  151.3 (C18), 165.2 (C21), 194.0 (C12), 201.9 (C7). MS, m/z: 

415.11 [M+H]
+
; Analysis calcd. (%) for C22H23NO3S2: C, 63.89: H, 5.61: N, 3.39: S, 15.31. 

Found: C, 63.96: H, 5.53: N, 3.48: S, 15.31. 

3-({[(3-Methylpiperidin-1-yl)carbothioyl]sulfanyl}acetyl)phenyl benzoate (D5):  

Light yellow colour powder, IR (KBr, νmax cm
-1

): 2851, 3073 (C-H aliphatic and aromatic), 1731 

(C=O), 1431, 1688 (C=C), 1237 (C=S), 1061 (C-N). 
1
H NMR (300MHz, CDCl3): δH 1.06-1.07 (d, 

3H), 1.34-1.59 (m, 2H), 1.45-1.55 (m, 2H), 2.61-2.87 (m, 2H), 2.70-2.83 (m, 2H), 4.13 (s, 2H), 

7.28-7.66 (m, 5H), 7.90-8.01 (m, 2H), 8.20-8.22 (d, 2H). 
13

C NMR  (75 MHz, CDCl3): δC 18.1 

(C12), 22.4 (C5),  28.8 (C3), 33.8 (C4), 44.9 (C9), 49.1 (C6), 54.7 (C2), 120.3 (C15), 125.6 (C19), 

126.5 (C17), 128.7 (C25, C27), 129.3 (C18), 130.3 (C23, C24, C28), 134.4 (C26), 137.9 (C14),  

151.40 (C16), 165.3 (C21), 194.3 (C10), 201.8 (C7). MS, m/z: 414.2 [M+H]
+
; Analysis calcd. (%) 

for C22H23NO3S2: C, 63.89: H, 5.61: N, 3.39: S, 15.51. Found: C, 63.72: H, 5.82: N, 3.54: S, 15.43. 

3-({[(4-Methylpiperidin-1-yl)carbothioyl]sulfanyl}acetyl)phenyl benzoate(D6):  

Light yellow colour powder, IR (KBr, νmax cm
-1

): 2852, 3074 (C-H aliphatic and aromatic), 1734 

(C=O), 1428, 1692 (C=C), 1264 (C=S), 1054 (C-N). 
1
H NMR (300MHz, CDCl3): δH 1.21-1.43(m, 

3H), 1.34-1.59 (m, 4H), 2.5-2.8 (m, 4H), 4.91 (m, 2H), 7.27-7.66 (m, 5H), 7.91-8.00 (m, 2H), 

8.16-8.19 (d, 2H); 
13

C NMR (75 MHz, CDCl3): δC 20.4 (C12), 31.7 (C3, C4, C5), 46.2 (C2, C6), 

120.3 (C15), 125.6 (C19), 126.1 (C17), 129.2 (C18), 128.7 (C27, C25), 130.3 (C23, C24, C28), 

134.0 (C26), 137.2 (C14), 151.3 (C16), 165.2 (C21), 194.2 (C10), 201.9 (C8). MS, m/z: 414.12 

[M+H]
+
; Analysis calcd. (%) for C22H23NO3S2: C, 63.89: H, 5.61: N, 3.39: S, 15.51. Found: C, 

63.58: H, 5.83: N, 3.52: S, 15.63.    

3-({[(4-Methylpiperazin-1-yl)carbonothioyl]sulfanyl}acetyl)phenyl benzoate(D7): 

Yellow colour powder, IR (KBr, νmax cm
-1

): 2852, 3074 (C-H aliphatic and aromatic), 1734 (C=O), 

1412, 1686 (C=C), 1264 (C=S), 1058 (C-N). 
1
H NMR (300MHz, CDCl3): δH 2.35 (s, 3H), 2.51-

2.54 (m, 4H), 4.05-4.32 (m, 4H), 4.90 (s, 2H), 7.46-7.69 (m, 5H), 7.90-7.91 (m, 1H), 7.99-8.02 (m, 

1H), 8.20-8.23 (m, 2H). 
13

C NMR (75 MHz, CDCl3): δC 43.1 (C7), 44.2 (C11), 51.1 (C2, C6), 

54.0 (C3, C5), 120.3 (C19), 125.6 (C15), 126.0 (C17), 129.1 (C18), 128.7 (C25, C27), 130.3 (C24, 
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C23, C28), 134.0 (C26), 137.2 (C14), 151.3 (C16), 165.2 (C21), 194.2 (C12), 196.5 (C8). MS, 

m/z: 415.10 [M+H]
+
; Analysis calcd. (%) for C21H22N2O3S2: C, 60.84: H, 5.35: N, 6.76: S, 15.47. 

Found: C, 60.76: H, 5.59: N, 6.46: S, 15.63.      

3-{[(Dimethylcarbamothioyl)sulfanyl]acetyl}phenyl benzoate(D8): 

Brown colour powder, IR (KBr, νmax cm
-1

): 2853, 3084 (C-H aliphatic and aromatic), 1734 (C=O), 

1503, 1692 (C=C), 1229 (C=S), 1058 (C-N). 
1
H NMR (300MHz, CDCl3): δH 1.25 (t, 6H), 2.58 (q, 

4H), 4.13 (s, 2H), 7.34-7.65 (m, 5H), 7.81-8.01 (m, 2H), 8.12-8.28 (d, 2H). 
13

C NMR (75 MHz, 

CDCl3): δC 12.3 (C24, C26), 44.2 (C18), 44.9 (C23, C25), 120.3 (C6), 125.6 (C4), 126.2 (C2), 

129.1 (C3), 128.7 (C14, C16), 130.3 (C12, C13, C17), 134.0 (C15), 137.2 (C5), 151.3 (C1), 165.5 

(C8), 194.2 (C10), 197.5 (C20). MS, m/z: 388.15 [M+H]
+
; Analysis calcd. (%) for C20H21NO3S2: 

C, 61.99: H, 5.46: N, 3.61: S, 16.55. Found: C, 61.83: H, 5.69: N, 3.52: S, 16.68. 

3-{[(Diethylcarbamothioyl)sulfanyl]acetyl}phenyl benzoate (D9): 

Brown colour powder, IR (KBr, νmax cm
-1

): 2856, 3067 (C-H aliphatic and aromatic), 1736 (C=O), 

1503, 1686 (C=C), 1228 (C=S), 1058 (C-N). 
1
H NMR (300MHz, CDCl3): δH 2.47 (s, 6H), 4.13 (s, 

2H), 7.34-7.65 (m, 5H), 7.81-8.01 (m, 2H), 8.12-8.28 (d, 2H). 
13

C NMR (75 MHz, CDCl3): δC 

41.1 (C23, C24), 44.2 (C18), 120.3 (C6), 125.6 (C4), 126.3 (C2), 128.7 (C14, C16), 129.1 (C3), 

130.3 (C12, C13, C17), 134.0 (C15), 137.2 (C5), 151.3 (C1), 165.5 (C8), 194.2 (C10), 197.5 

(C20). MS, m/z: 361.08[M+H]
+
; Analysis calcd. (%) for C18H17NO3S2: C, 60.14: H, 4.77: N, 3.90: 

S, 17.84. Found: C, 60.28: H, 4.86: N, 3.72: S, 17.90.    

3-{[(Pyrrolidin-1-ylcarbonothioyl)sulfanyl]acetyl}phenyl benzoate (D10):  

Light brown colour, IR (KBr, νmax cm
-1

): 2852, 3074 (C-H aliphatic and aromatic), 1733 (C=O), 

1403, 1686 (C=C), 1249 (C=S), 1057 (C-N). 
1
H NMR (300MHz, CDCl3): δH 1.89-2.09 (m, 4H), 

3.67-3.77 (q, 4H), 4.91 (s, 2H), 7.26-766 (m, 5H), 7.91-8.01 (m, 1H), 8.16-8.19 (d, 2H). 
13

C NMR 

(75 MHz, CDCl3): δC 24.7 (C3, C4), 44.2 (C9), 52.7 (C2, C5), 120.3 (C17), 125.6 (C13), 126.3 

(C15), 128.7 (C23, C25), 129.1 (C14), 130.3 (C21, C22, C26), 134.0 (C24), 137.3 (C12), 151.3 

(C16), 165.2 (C19), 194.3 (C10), 201.0 (C6). MS, m/z: 386.04 [M+H]
+
; Analysis calcd. (%) for 

C20H19NO3S2: C, 62.31: H, 4.97: N, 3.63: S, 16.64. Found: C, 62.47: H, 4.81: N, 3.49: S, 16.73. 

4-({[(4-Chlorophenyl)(phenyl)methyl piperazine-1yl)carbonthiony] sulphanyl}acetyl) phenyl 

benzoate (D11): 

Pale yellow colour powder, IR (KBr, νmax cm
-1

): 2859, 3091 (C-H aliphatic and aromatic), 1706 

(C=O), 1421, 1628 (C=C), 1233 (C=S), 1047(C-N). 
1
H NMR (300MHz, CDCl3): δH 2.48-2.55 (m, 

4H), 2.65-2.78 (m, 4H), 4.13 (s, 2H), 5.19 (s, 1H), 7.01-7.18 (m, 9H), 7.31-7.54 (m, 5H), 7.75 -
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7.79 (d, 2H), 8.14-8.19 (d, 2H). 
13

C NMR (75 MHz, CDCl3): δC 44.2 (C17), 48.8 (C3, C5), 51.71 

(C2, C6), 73.6 (C9), 120.3 (C32), 125.6 (C28), 126.0 (C30), 126.3 (C23), 128.3 (C25, C21), 128.7 

(C38, C40), 129.1 (C29), 129.3 (C22, C24), 129.4 (C14, C12), 129.7 (C11, C15), 130.3 (C36, 

C37, C41), 131.8 (C13), 137.2 (C27), 140.9 (C10), 142.7 (C20), 151.5 (C31), 165.4 (C34), 194.2 

(C18), 196.4 (C7). MS, m/z: 601.14 [M+H]
+
; Analysis calcd. (%) for C33H29ClN2O3S2: C, 65.93: 

H, 4.86: N, 4.66: S, 10.67. Found: C, 65.80: H, 4.97: N, 4.84: S, 10.79. 

4-({[(2-Chlorophenyl)(phenyl)methylpiperazine-1yl)carbonthiony]sulphanyl}acetyl) phenyl 

benzoate (D12): 

Brown colour powder, IR (KBr, νmax cm
-1

): 2810, 3093 (C-H aliphatic and aromatic), 1708 (C=O), 

1423, 1619 (C=C), 1241 (C=S), 1039 (C-N). 
1
H NMR (300MHz, CDCl3): δH 2.49-2.56 (m, 4H), 

2.66-2.76 (m, 4H), 4.18 (s, 2H), 5.20 (s, 1H), 7.01-7.20 (m, 9H), 7.32-7.56 (m, 5H), 7.76-7.80 (d, 

2H), 8.16-8.18 (d, 2H). 
13

C NMR (75 MHz, CDCl3): δC 44.2 (C17), 48.8 (C3, C5), 51.7 (C2, C6), 

64.5 (C9), 120.5 (C32), 125.8 (C28), 126.1 (C30), 126.4 (C23), 127.5 (C14), 127.7 (C13), 128.3 

(C21, C25), 128.7  (C38, C40), 129.4 (C22, C24), 129.4 (C12, C15), 129.3 (C29), 130.8 (C36, 

C37, C41), 133.9 (C11), 134.2 (C39), 137.2 (C27), 142.9 (C20), 143.7 (C10), 151.5 (C31), 165.4 

(C34), 194.2 (C18), 196.5 (C7). MS, m/z: 602.14 [M+H]
+
; Analysis calcd. (%) for 

C33H29ClN2O3S2: C, 65.93: H, 4.86: N, 4.66: S, 10.67. Found: C, 65.81: H, 4.92: N, 4.74: S, 10.82. 

Antimicrobial activities 

The results of biological screening results of minimum inhibitory concentrations (MIC in µg/mL) 

are presented in Table 2 & Table 3. 

Table 2. Antibacterial screening result of compounds (D1-D12) (MIC in µg/mL) 

Compound E-coli B.megaterium S. aureus E. Facecalis 

D1 5 - - 10 

D2 8 - - 22 

D3 - 9 - 13 

D4 16 18 11 - 

D5 25 20 18 12 

D6 - - 11 - 

D7 18 22 9 - 

D8 10 6 7 2 

D9 18 2 8 - 

D10 3 - - - 

D11 19 4 6 5 

D12 13 18 8 - 

Penicillin 10 12 15 16 

Streptomycin 20 14 19 22 
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Table 3. Antifungal screening result of compounds (D1-D12)(MIC in µg/mL) 

Compound A. flavus C. Albicans 

D1 - 8 

D2 4 - 

D3 - 12 

D4 10 6 

D5 14 - 

D6 - - 

D7 12 3 

D8 16 - 

D9 15 3 

D10 5 - 

D11 - 6 

D12 12 8 

Amphotericin 10 15 

CONCLUSSION 

The screening results revealed that the compounds with methyl substituents have shown significant 

antimicrobial activity against E. coli. In this study compound D-5 is more active against E. coli, B. 

megaterium, S. aureusstrains. The Compound D-7 is showed good activity against E. coli, B. 

megaterium,D-2 is showed activity against E. Facecalis,D-9 is showed activity against E. coli 

andD-12 is showed activity against B. megaterium. The compound D3 is more active against C. 

Albicansand compound D8 showed potent antifungal activity against A. flavuscomparing to 

standard drug. 
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