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Abstract: The presented study comprises the synthesis of a new series of ethylated sulfonamides in which 1,4-
benzodioxane moietyhas been incorporated. The reaction of 1,4-benzodioxane-6-amine (1) with ethane sulfonyl chloride 
(2) yielded N-(2,3-dihydrobenzo[1,4]dioxin-6-yl)ethanesulfonamide (3), which further on treatment with various 
alkyl/aralkyl halides, 4a-r, in N,N�-dimethylformamide (DMF) and in the presence of lithium hydride (LiH) acting as a 
weak base and catalyst;yielded derivativesofN-alkyl/aralkyl substituted N-(2,3-dihydrobenzo[1,4]dioxin-6-
yl)ethanesulfonamides (5a-r). The characterization of these derivatives was carried out by different spectroscopic 
techniques like infra red, proton-NMR and mass spectrometry; then screened against various enzymes i.e. 
acetylcholinesterase, butyrylcholinesterase, lipoxygenase and α-glucosidase enzymes and five different bacterial strains. 
The synthesized compounds were found to be good inhibitors of lipoxygenase but moderate inhibitors of AChE, BChE 
and α-glucosidase; whereas compounds 3, 5a, 5f, 5n and 5r were found good antibacterial compounds. The interaction 
between inhibitors and target enzymes (cholinestrases and lipoxygenase) was computationally observed which correlated 
with the experimental results. 
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INTRODUCTION 
 
For an extensive period of time interesting work has been 
done on the chemistry of heterocyclic compounds. 
Amongst the so far studied heterocycles, cyclic 
sulfonamides have originated as an inimitable moiety 
which is recognized to demonstrate various 
pharmacological activities. The sulfonamides belong to 
distinctive class of compounds that constitute at least five 
different classes of pharmacologically active agents 
(Supuran et al., 1999). In 1935 sulfonilamide was 
identified by Domagk and his colleaguesas the active 
metabolite of the red azo dye known as prontosil. 
Prontosildoes not possess any activity in vitro; however it 
metabolizes in vivo to give the active agent sulfanilamide; 
where it can interfere with the process of bacterial DNA 
synthesis and act as potent antibacterial agent (Patrick, 
2001; Thomas G, 2007). 
 
Apart from the commercial application as 
antibacterial/antibiotic agents, various sulfonamides are 
also known to inhibit several enzymes like CA, CP and 
cyclooxygenase (Supuran et al., 2003). Moreover, they 
have potential therapeutic applications in cancer 
chemotherapy, diuretics, hypoglyceamia (Supuran et al., 

2004) and inhibit HIV reverse transcriptase (Zhao et al., 
2008) and cell entry (Lu et al., 2009). The basic 
sulfonamide group-SO2NH- is present in various 
biologically active compounds including antimicrobial 
drugs, antithyroid and antitumor agents (Remko and 
Lieth, 2004). Due to the structural similarity to p-
aminobenzoiac acid (PABA) that is needed by bacteria for 
the synthesis of FA and its growth, they inhibit the 
conversion of PABA into folic acid and ultimately 
synthesis of purine and DNA is blocked (El-Sayed et al., 
2011; Garcia-Galan et al., 2008). 
 
Compounds containing 1,4-benzodioxane ring systems 
demonstrated important biological activities like 
antihepatotoxic (Ahmed et al., 2003; Khan et al., 2006; 
Ahmed et al., 2011), α-adrenergic blocking agent 
(Chapleo et al., 1983), anti-inflammatory and D2 
antagonist/5-HT1A partial agonistic activity (Vazquez et 
al., 1997). Amides (generally) synthesized from 
piperidides of benzodioxane-6-carboxylic and piperonylic 
acids are identified to potentiate the activity of memory 
development, treating Alzheimer’s disease and other 
neurodegenerative diseases (Arai et al., 1994). 1,4-
Benzodioxane ring system is important constituent of 
Silymarin (commonly known as milk thistle) isolated 
from seeds of Silybum marianum; it is a potent *Corresponding author: e-mail: atrabbasi@yahoo.com 
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antihepatotoxic agent against a variety of toxicants 
(Ahmed et al., 2003; Khan et al., 2006).  
 
Acetyl cholinesterase (AChE) and Butyrylcholinesterase 
(BChE) are listed among the family of enzymes, which 
are included in serine hydrolases. They exhibited varied 
specificities for their substrates and inhibitors owing to 
their dissimilarities in AA residues at their active sites 
(Cygler et al., 1993; Tougu, 2001). These enzymes 
catalyze the hydrolysis of the neurotransmitter AC, thus 
result in termination of nerve impulse. The inhibitors of 
these enzymes lift up the quantity of acetylcholine in 
neuromuscular junctions (Bertaccini, 1982; Gauthie, 
2001). In lipoxygenase type-1 (LOX) the iron is present in 
the divalent state and is oxidized to the catalytically active 
Fe3+ during arachidonic acid metabolism (Clapp et al., 
1985;Kemal et al., 1987). Leukotrienes are biologically 
significant & active mediators; and help against various 
inflammations (Steinhilber, 1999; Alitonou et al., 2006). 
 
In continuation of preceding research efforts (Abbasi et 
al., 2014; Irshad et al., 2014), the current research work is 
based on the synthesis of ethyl sulfonated derivatives 
bearing 1,4-benzodioxane nucleus with the target to have 
influential enzyme inhibition and antibacterial potential, 
which might lead to the development of new therapeutics. 
Therefore, studies were undertaken to screen the 
synthesized compounds against different bacterial strains 
and to ascertain inhibitory potential against acetyl and 
butyrylcholinestrase and lipoxygenase enzymes followed 
by their computational docking studies. 
 
MATERIALS AND METHODS 
 
General 
With Griffin and George M.P apparatus; melting points of 
all the synthesized compounds were traced out by open 
capillary tube. Purity was checked out by TLC plates (G-
25-UV254) prepared with pre-coated Si-gel, by using 
various solvent systems particularly C2H5-acetate and n-
C6H14. UV lamp was used to detect the spots of 
compounds at 254 nm while ceric-SO4 was used to 
develop spots on heating. The IR spectra were recorded 
on a Jasco-320-A spectrophotometer, after forming KBr 
pellet of each sample, outcomes are specified as wave 
number in cm-1. Bruker spectrometer was used for NMR 
spectra marking in CD3OD at 300 & 400 MHz. TMS was 
taken as internal reference standard; chemical shifts were 
calculated in ppm and hertz was used to define coupling 
constant. On a JMS-HX-110 spectrometer having data 
system; EIMS of synthesized compounds were 
documentated. The chemicals used herein, were 
purchased from Merck, Alfa Aesar and Sigma Aldrich. 
The solvents utilized in the project were of analytical 
grade. 
  

Synthesis 
Synthesis of N-(2,3-dihydrobenzo[1,4]dioxin-6-
yl)ethanesulfonamide (3) 
10.0mmol/1.25mL of 2,3-dihydrobenzo[1,4]dioxin-6-
amine (1) was dissolved in 25mL de-ionized H2O in a 100 
mL round bottom flask and adjust pH between 9-10 by 
adding10 % aqueous Na2CO3 solution. Then equimolar 
amount (10.0mmol; 0.95mL) of ethane sulfonyl chloride 
(2) was added to the reaction medium gradually in afew 
mins. For 4-5 hrs the reaction contents were stirred 
together with supervision by TLC giving single spot. On 
reaction completion dil. HCl (about 2.0mL) was gradually 
added and strongly hand shaked to lower the pH to 2-3. 
The solid product ppts thus formed on keeping the flask 
contents for some time were filtered, rinsed by de-ionized 
H2O and desiccated to get the solid compound 3 in good 
yield. Recrystallization was done in methanol.  
 
General procedure for the synthesis of N-alkyl/aralkyl 
substituted derivatives of N-(2,3-
dihydrobenzo[1,4]dioxin-6-yl)ethanesulfonamide (5a-r) 
8.0mmol; 0.2g of N-(2,3-dihydrobenzo[1,4]dioxin-6-
yl)ethanesulfonamide (3) was homogeneously dissolved 
in N,N�-dimethylformamide (DMF; 10mL) placed in a 
round bottom flask (50mL) and activated by LiH (5.0 
mmol). For 25-30 min the contents were stirred and then 
the calculated equimolar amount of electrophiles 4a-r 
(alkyl and aralkyl halides) were added to reaction mixture 
and further stirred for 4-5 hours. The reaction progress 
was checked via TLC till single spot. Ice cold distilled 
along with aqueous Na2CO3 solution (5mL) was added 
and flask was manually shaken slowly. The target 
products 5a-r were obtained by filtration or extracted with 
chloroform (depending upon their states or nature). 
  
Biological studies 
Cholinesterase assays 
The AChE & BChE inhibition activities were carried out 
according to the method of Ellman et al., (1961) with 
slight modifications.  
 
Lipoxygenase assay  
Lipoxygenase (LOX) activity was evaluated by the earlier 
stated method (Tappel, 1953; Evans, 1987; Baylac and 
Racine, 2003) with some changes.  
 
α-Glucosidase assay 
The activity of synthesized compounds against α-
glucosidase was executed by the method of Chapdelaine 
et al., (1978).  
 
Antibacterial assay 
The antimicrobial activity was determined following the 
principle that increased absorbance of broth medium is 
directly related to log phase of growth and was performed 
in sterile 96-wells micro plates under aseptic conditions 
(Kaspady et al., 2009; Yang et al., 2006).  
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STATISTICAL ANALYSIS 
 
All the experiments were performed in triplicates and 
Microsoft Excel 2010 was used for statistical analysis. 
The values are reported as mean ± sem. 
  
Computational methodology 
The protein molecule included in our study (acetyl, 
butyrylcholinestrace and lipoxygenase) were retrieved 
from Protein Data Bank. Water molecules were removed 
and the 3D protonation of the protein molecule was 
carried out. The energy minimization algorithm of MOE 
tool was used to lower down the energy of protein 
molecules; for this purpose the energy minimization 
parameters were used including gradient, Force Field, 

Solvation and Chiral Constraint etc. When the RMS 
gradient drops lower than 0.05, then energy minimization 
was stopped. Thus, for docking studies the structure with 
minimization energy was used as the template. 
 
Molecular docking 
MOE docking program was used to analyze the binding 
of the lig and molecule with the protein molecule after the 
correct conformation was found to obtain the structure 
with minimum energy. The default parmeters of MOE-
Dock program were used for the molecular docking of the 
ligands. At the end of docking, the competitive 
conformations were analyzed for hydrogen bonding/π-π 
interactions (Wadood et al., 2013). 
 

 
 
Fig. 1: Mass fragmentation pattern of N-(2,3-dihydrobenzo[1,4]dioxin-6-yl)-N-methylethanesulfonamide (5a). 
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Spectral characterization of the synthesized compounds 
N-(2,3-dihydrobenzo[1,4]dioxin-6-yl)ethanesulfonamide 
(3) 
Dark gray amorphous solid; yield: 93%; M.P. 89°C; 
molecular formula: C10H13NO4S; molecular weight: 243 
gmol-1; IR (KBr, cm-1)vmax: 3467, 3388 (N-H stretching), 
3072 (C-H stretching of aromatic ring), 2928 (-CH2- 
stretching), 1627 (C=C stretching of aromatic ring), 1374 

(-SO2 stretching), 1158 (C-O-C stretching of ether); 1H-
NMR (CD3)2SO, 400 MHz): δ (ppm) 9.42(s, 1H, N-
H),6.80 (d, J=8.4 Hz, 1H, H-8),6.72 (d, J=2.4 Hz, 1H, H-
5), 6.67 (dd, J=2.4, 8.8 Hz, 1H, H-7), 4.18-4.21 (m, 4H, 
CH2-2 &CH2-3), 2.98 (q, J=7.2 Hz, 2H, CH2-1'), 1.16 (t, J 
=7.2 Hz, 3H, CH3-2�); EI-MS: m/z 243 [M]+, 179 [M-
SO2]+, 135 [C6H3C2H4O2]+, 107 [C6H3O2]+, 93 
[C2H5SO2]+, 75 [C6H3]+, 29 [C2H5]+. 
 

 
Fig. 2: The 2D interaction analysis of docked compound 5m against AChE. 

 
Fig. 3: The 2D interaction analysis of compound 5m against BChE.     
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N-(2,3-dihydrobenzo[1,4]dioxin-6-yl)-N-
methylethanesulfonamide(5a) 
Yellowish brown liquid; yield: 75%; molecular formula: 
C11H15NO4S; molecular weight: 257 gmol-1; IR (KBr, cm-

1) vmax: 3068 (C-H stretching of aromatic ring), 2927 (-
CH2- stretching), 1628 (C=C stretching of aromatic ring), 
1392 (-SO2 stretching), 1143 (C-O-C stretching of ether); 
1H-NMR (CD3)2SO, 400 MHz): δ (ppm) 6.76 (d, J=2.0 
Hz, 1H, H-5), 6.72 (dd, J=2.0, 8.4 Hz, 1H, H-7), 6.69 (d, 
J=8.8 Hz, 1H, H-8), 4.16-4.19 (m, 4H, CH2-2 &CH2-3), 
3.10 (q, J=7.6 Hz, 2H, CH2-1'), 2.74 (s, 3H, CH3-1''), 1.19 
(t, J=7.2 Hz, 3H, CH3-2'); EIMS: m/z 257 [M]+, 193 [M-
SO2]+, 178 [C6H3C2H4O2NCH2CH3]+, 164 [C6H3C2H4O2N 
CH3]+, 135 [C6H3C2H4O2]+, 107 [C6H3O2]+, 75 [C6H3]+, 
15 [CH3]+. 
  
N-(2,3-dihydrobenzo[1,4]dioxin-6-yl)-N-
ethylethanesulfonamide(5b) 
Light brown solid; yield: 79%; M.P. 111°C; molecular 
formula: C12H17NO4S; molecular weight: 271 gmol-1; IR 
(KBr, cm-1) vmax: 3028 (C-H stretching of aromatic ring), 
2897 (-CH2 stretching), 1618 (C=C stretching of aromatic 
ring), 1374 (-SO2 stretching), 1174 (C-O-C stretching of 
ether); 1H-NMR (CD3)2SO, 400 MHz): δ (ppm) 6.78 (d, J 
=2.4 Hz, 1H, H-5), 6.74 (dd, J=2.4, 8.4 Hz, 1H, H-7), 
6.68 (d, J=8.0 Hz, 1H, H-8), 4.21 (s, 4H, CH2-2 &CH2-3), 
3.14 (q, J=7.2 Hz, 2H, CH2-1'), 3.10 (q, J=7.2 Hz, 2H, 
CH2-1''), 1.21 (t, J=7.6 Hz, 3H, CH3-2'), 1.15 (t, J=7.6 Hz, 
3H, CH3-2''); EIMS: m/z 271 [M]+, 207 [M-SO2]+, 192 
[C6H3C2H4O2NCH2C2H5]+, 178 [C6H3C2H4O2NC2 H5]+, 
135 [C6H3C2H4O2]+, 107 [C6H3O2]+, 75 [C6H3]+, 29 
[C2H5]+.  
  

N-(2,3-dihydrobenzo[1,4]dioxin-6-yl)-N-
propylethanesulfonamide (5c) 
Brownish black liquid; yield: 72 %; molecular formula: 
C13H19NO4S; molecular weight: 285 gmol-1; IR (KBr, cm-

1) vmax: 3067 (C-H stretching of aromatic ring), 2912 (-
CH2 stretching), 1613 (C=C stretching of aromatic ring),  
1347 (-SO2 stretching), 1168 (C-O-C stretching of ether); 
1H-NMR (CD3)2SO, 400 MHz): δ (ppm) 6.83 (d, J=2.4 
Hz, 1H, H-5), 6.79 (dd, J=2.4, 8.0 Hz, 1H, H-7), 6.73 (d, 
J =8.0 Hz, 1H, H-8), 4.19 (s, 4H, CH2-2 &CH2-3), 3.28 (t, 
J=7.2 Hz, 2H, CH2-1''), 3.12 (q, J=7.2 Hz, 2H, CH2-1'), 
1.91 (sext, J = 7.2 Hz, 2H, CH2-2''), 1.25 (t, J=7.6 Hz, 3H, 
CH3-2'), 1.06 (t, J=7.2 Hz, 3H, CH3-3''); EIMS: m/z 285 
[M]+, 221 [M-SO2]+, 206 [C6H3C2H4O2NCH2C3H7]+, 192 
[C6H3C2H4O2NC3H7]+, 135 [C6H3C2H4O2]+, 107 
[C6H3O2]+, 75 [C6H3]+, 43 [C3H7]+, 29 [C2H5]+. 
 
 
Ethyl 2-(N-(2,3-dihydrobenzo[1,4]dioxin-6-
yl)ethylsulfonamido)acetate(5d) 
Brown sticky solid; yield: 71%; molecular formula: 
C14H19NO6S; molecular weight: 329 gmol-1; IR (KBr, cm-

1) vmax: 3058 (C-H stretching of aromatic ring), 2892 (-
CH2 stretching), 1663 (C=C stretching of aromatic ring), 
1347 (-SO2 stretching), 1153 (C-O-C stretching of ether); 
1H-NMR (CD3)2SO, 400 MHz): δ (ppm) 6.85 (d, J=2.0 
Hz, 1H, H-5), 6.80 (dd, J=2.0, 8.4 Hz, 1H, H-7), 6.75 (d, 
J=8.4 Hz, 1H, H-8), 4.26 (q, J=7.2 Hz, 2H, CH2-1'''), 4.18 
(s, 4H, CH2-2 &CH2-3), 4.06 (s, 2H, CH2-2''), 3.14 (q, J 
=7.6 Hz, 2H, CH2-1'), 1.29 (t, J=7.2 Hz, 3H, CH3-2�''), 
1.28 (t, J=7.2 Hz, 3H, CH3-2'); EIMS: m/z 329 [M]+, 265 
[M-SO2]+, 250 [C6H3C2H4O2NCH2C4H7CO2]+, 236 
[C6H3C2H4O2NC4H7CO2]+, 135 [C6H3C2H4O2]+, 107 
[C6H3O2]+, 87 [C4H7CO2]+, 75 [C6H3]+, 45 [OC2H5]+.  

 
 

 
Fig. 4: The 2D interaction analysis of compound 5nagainst LOX. 
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Scheme 1: Synthesis of N-substituted derivatives of N-(2,3-dihydrobenzo[1,4]dioxin-6-yl)ethanesulfonamide (5a-r). 
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N-(2-bromoethyl)-N-(2,3-dihydrobenzo[1,4]dioxin-6-
yl)ethanesulfonamide (5e) 
Grayish brown solid; yield: 75%; M.P. 125°C; molecular 
formula: C12H16BrNO4S; molecular weight: 349 gmol-1; 
IR (KBr, cm-1) vmax: 3022 (C-H stretching of aromatic 
ring), 2907 (-CH2 stretching), 1624 (C=C stretching of 
aromatic ring), 1352 (-SO2 stretching), 1123 (C-O-C 
stretching of ether), 640 (C-Br stretching); 1H-NMR 
(CD3)2SO, 400 MHz): δ (ppm) 6.89 (d, J=2.4 Hz, 1H, H-
5), 6.81 (dd, J=2.0, 8.0 Hz, 1H, H-7), 6.76 (d, J=8.0 Hz, 
1H, H-8), 4.20 (s, 4H, CH2-2 &CH2-3), 3.68 (t, J=7.2 Hz, 
2H, CH2-1''), 3.74 (t, J=7.2 Hz, 2H, CH2-2''), 3.13 (q, J= 
7.2 Hz, 2H, CH2-1'), 1.24 (t, J=7.2 Hz, 3H, CH3-2'); 
EIMS: m/z 351 [M+2]+, 349 [M]+, 285 [M-SO2]+, 270  
 
[C6H3C2H4O2NCH2C2H4Br]+, 256 [C6H3C2H4O2NC2 
H4Br]+, 135 [C6H3C2H4O2]+, 107 [C2H4Br]+ , 75 [C6H3]+. 
  

N-(2-chloroethyl)-N-(2,3-dihydrobenzo[1,4]dioxin-6-
yl)ethanesulfonamide (5f) 
Yellowish gray sticky solid; yield: 69%; molecular 
formula: C12H16ClNO4S; molecular weight: 305.5 gmol-1; 
IR (KBr, cm-1) vmax: 3157 (C-H stretching of aromatic 
ring), 2912 (-CH2 stretching), 1613 (C=C stretching of 
aromatic ring), 1347 (-SO2 stretching), 1168 (C-O-C 
stretching of ether), 594 (C-Cl stretching); 1H-NMR 
(CD3)2SO, 400 MHz): δ (ppm) 6.78 (d, J=2.4 Hz, 1H, H-
5), 6.72 (dd, J=2.4, 8.0 Hz, 1H, H-7), 6.69 (d, J = 8.0 Hz, 
1H, H-8), 4.17 (s, 4H, CH2-2 &CH2-3), 3.93 (t, J=7.2 Hz, 
2H, CH2-2''), 3.61 (t, J=7.2 Hz, 2H, CH2-1''), 3.14 (q, J= 
7.2 Hz, 2H, CH2-1'), 1.27 (t, J=7.6 Hz, 3H, CH3-2'); 
EIMS: m/z 307 [M+2]+, 305 [M]+, 241 [M-SO2]+, 226 
[C6H3C2H4O2NCH2C2H4Cl]+, 212 [C6H3C2H4O2NC2H4 
Cl]+, 135 [C6H3C2H4O2]+, 107 [C6H3O2]+, 75 [C6H3]+, 63 
[C2H4Cl]+. 
 

Table 1: Enzyme inhibition studies of N-substituted derivatives of N-(2,3-dihydrobenzo[1,4]dioxin-6-yl)ethane 
sulfonamide (5a-r). 

 

Compound 

AChE BChE LOX a-Glucosidase 

Inhibition (%) IC50 (µM) Inhibition (%) IC50 (µM) Inhibition 
(%) IC50 (µM) 

Inhibition 
(%) 

IC50 (µM) 

3 8.85±0.16 - 12.78±0.19 - 92.5±0.25 294.51±0.44 1.35±0.16 - 

5a 91.15±0.16 219.52±0.54 68.86±0.17 400.11±0.89 98.24±1.25 178.98±0.23 94.35±0.26 210.12±0.23 

5b 12.86±0.12 - 23.71±0.27 - 34.21±0.15 - 32.16±0.18 - 

5c 89.64±0.17 250.45±0.34 18.18±0.12 - 86.91±0.42 351.11±0.03 69.79±0.03 312.41±0.02 

5d 82.91±0.42 345.17±0.71 14.27±0.12 - 74.15±0.86 400.12±0.74 64.46±0.02 369.11±0.11 

5e 84.92±1.25 216.34±0.24 76.91±0.19 278.16±0.54 91.41±0.21 298.67±0.38 90.14±1.26 175.93±0.97 

5f 96.14±0.12 256.98±0.22 71.11±0.26 367.47±0.77 84.67±0.49 314.54±0.14 91.56±1.17 167.04±0.12 

5g 11.80±0.11 - 24.72±0.22 - 38.21±0.17 - 31.18±0.11 - 

5h 9.51±0.08 - 41.48±0.59 <500 26.81±0.16 - 9.65±0.08 - 

5i 15.30±0.13 - 36.25±0.29 <500 37.91±0.11 - 82.65±0.13 242.91±0.11 

5j 24.26±0.21 - 50.06±0.46 <500 93.11±0.11 257.9±0.31 75.53±0.21 231.42±0.19 

5k 27.46±0.26 - 32.61±0.39 <500 73.45±0.82 363.5±0.61 94.35±0.26 220.29±0.22 

5l 5.74±0.08 - 19.26±0.11 - 96.77±0.12 289.51±0.44 56.06±0.08 <500 

5m 98.92±1.25 189.66±0.98 78.08±0.98 218.79±0.87 37.21±0.38 - 89.24±1.25 174.45±0.98 

5n 10.57±0.13 - 10.97±0.06 - 96.15±0.16 229.2±0.24 38.81±0.13 - 

5o 21.89±0.19 - 26.08±0.26 - 51.29±0.68 500 68.76±0.17 402.21±0.13 

5p 12.84±0.11 - 28.41±0.21 - 28.71±0.21 - 25.06±0.19 - 

5q 78.41±0.14 367.98±0.75 66.26±0.15 412.10±0.91  298.88±0.52 96.12±0.14 217.89±0.21 

5r 85.87±1.23 215.14±0.27 72.43±0.25 312.11±0.63 83.32±0.41 310.76±0.56 95.35±0.28 211.19±0.34 

Control 91.29±1.17a 0.04±0.0001a 82.82±1.09a 0.85±0.0001a 93.79±1.27b 22.4±1.3b 92.23±0.14c 38.25±0.12c 

AChE = Acetyl cholinesterase BchE = Butyrylcholinesterase LOX = Lipoxygenase a = Eserine b = Baicalein c = Acarbose 
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N-benzyl-N-(2,3-dihydrobenzo[1,4]dioxin-6-
yl)ethanesulfonamide (5g) 
Light brown solid; yield: 78%; M.P. 133oC; molecular 
formula: C17H19NO4S; molecular weight: 333 gmol-1; IR 
(KBr, cm-1) vmax: 3071 (C-H stretching of aromatic ring), 
2918 (-CH2 stretching), 1619 (C=C stretching of aromatic 
ring), 1344 (-SO2 stretching), 1161 (C-O-C stretching of 
ether); 1H-NMR (CD3)2SO, 400 MHz): δ (ppm) 7.20-7.27 
(m, 5H, H-2'' to H-6''), 6.85 (d, J=2.0 Hz, 1H, H-5), 6.81 
(dd, J=2.4, 8.4 Hz, 1H, H-7), 6.76 (d, J=8.8 Hz, 1H, H-8), 
4.80 (s, 2H, CH2-7''), 4.18 (s, 4H, CH2-2 &CH2-3), 3.17 
(q, J=7.2 Hz, 2H, CH2-1'), 1.26 (t, J=7.2 Hz, 3H, CH3-
2�); EIMS: m/z 333 [M]+, 269 [M-SO2]+, 254 
[C6H3C2H4O2N (CH2)2C6H5]+, 240 
[C6H3C2H4O2NCH2C6H5]+, 135 [C6H3C2H4O2]+, 107 
[C6H3O2]+, 91 [C7H7]+, 77 [C6H5]+, 75 [C6H3]+, 65 
[C5H5]+, 51 [C4H3]+. 
  
N-(2,3-dihydrobenzo[1,4]dioxin-6-yl)-N-
phenethylethanesulfonamide (5h) 
Chocolate brown semisolid; yield: 74%; molecular 
formula: C18H21NO4S; molecular weight: 347 gmol-1; IR 
(KBr, cm-1) vmax: 3055 (C-H stretching of aromatic ring), 
2943 (-CH2 stretching), 1622 (C=C stretching of aromatic 
ring), 1322 (-SO2 stretching), 1134 (C-O-C stretching of 
ether); 1H-NMR (CD3)2SO, 400 MHz): δ (ppm) 7.18-7.35 
(m, 5H, H-2'' to H-6''), 6.80 (d, J=8.4 Hz, 1H, H-8), 6.72 
(d, J=2.4 Hz, 1H, H-5), 6.67 (dd, J=2.4, 8.4 Hz, 1H, H-7), 
4.17-4.24 (m, 4H, CH2-2 &CH2-3), 3.58 (t, J=7.6 Hz, 2H, 
CH2-8''), 3.07 (t, J = 7.2 Hz, 2H, CH2-7''), 2.98 (q,  J = 7.6  
Hz, 2H, CH2-1'), 1.16 (t, J=7.2 Hz, 3H, CH3-2''); EIMS: 
m/z 347 [M]+, 283 [M-SO2]+, 268 [C6H3C2H4 O2N(CH2)3 
C6H5]+, 254 [C6H3C2H4O2N(CH2)2C6H5]+, 135 [C6H3C2H4 
O2]+, 107 [C6H3O2]+, 105 [(CH2)2C6H5]+, 91 [C7H7]+, 77 
[C6H5]+, 75 [C6H3]+, 65 [C5H5]+, 51 [C4H3]+. 
  
N-(2,3-dihydrobenzo[1,4]dioxin-6-yl)-N-(3-
phenylpropyl)ethanesulfonamide(5i) 
Grayish brown solid; yield: 84%; M.P. 82oC; molecular 
formula: C19H23NO4S; molecular weight: 361 gmol-1; IR 
(KBr, cm-1) vmax: 3056 (C-H stretching of aromatic ring), 
2919 (-CH2- stretching), 1621 (C=C stretching of 
aromatic ring), 1356 (-SO2 stretching), 1169 (C-O-C 
stretching of ether); 1H-NMR (CD3)2SO, 400 MHz): δ 
(ppm) 7.69 (d, J=2.7 Hz, 2H,H-2'' &H-6''), 6.83-6.89 (m, 
3H, H-3'' to H-5''), 6.80 (d, J=8.8 Hz, 1H, H-8), 6.72 (d, J 
= 2.4 Hz, 1H, H-5), 6.67 (dd, J=2.4, 8.4 Hz, 1H, H-7), 
4.19-4.20 (m, 4H, CH2-2 &CH2-3), 3.51 (t, J=7.2 Hz, 2H, 
CH2-9''), 3.05 (q, J=7.6 Hz, 2H, CH2-1'), 1.28 (brt, J=7.2 
Hz, 2H, CH2-7''), 1.18 (quint, J=7.2 Hz, 2H, CH2-8''), 
0.08 (t, J=7.2 Hz, 3H, CH3-2'); EIMS: m/z 361 [M]+, 297 
[M-SO2]+, 282 [C6H3C2H4O2N(CH2)3C6H5]+, 268 [C6H3C2 
H4O2N(CH2)4C6H5]+, 135 [C6H3C2H4O2]+, 119 [(CH2)3 
C6H5]+, 107 [C6H3O2]+, 91 [C7H7]+, 77 [C6H5]+, 75 
[C6H3]+, 65 [C5H5]+, 51 [C4H3]+. 
  

N-(2-bromobenzyl)-N-(2,3-dihydrobenzo[1,4]dioxin-6-
yl)ethanesulfonamide (5j) 
Dark brown semisolid; yield: 73%; molecular formula: 
C17H18BrNO4S; molecular weight: 411 gmol-1; IR (KBr, 
cm-1) vmax: 3187 (C-H stretching of aromatic ring), 2934 (-
CH2- stretching), 1639 (C=C stretching of aromatic ring), 
1351 (-SO2 stretching), 1169 (C-O-C stretching of ether), 
596 (C-Br stretching); 1H-NMR (CD3)2SO, 300 MHz): δ 
(ppm) 7.62 (dd, J=1.8, 7.5 Hz, 1H, H-3��), 7.53 (t, 
J=7.2 Hz, 1H, H-4��), 7.50 (dd, J=1.8, 7.8 Hz, 1H, H-
6��), 7.16 (t, J=7.2 Hz, 1H, H-5��), 6.95 (d, J=2.4 Hz, 
1H, H-5), 6.91 (dd, J=2.4, 8.7 Hz, 1H, H-7), 6.79 (d, 
J=8.4 Hz, 1H, H-8), 4.88 (s, 2H, CH2-7''), 4.18 (s, 4H, 
CH2-2 &CH2-3), 3.21 (q, J=7.2 Hz, 2H, CH2-1'), 1.26 (t, 
J=7.5 Hz, 3H, CH3-2�); EIMS: m/z 413 [M+2]+, 411 
[M]+, 347 [M-SO2]+, 332 [C6H3C2H4O2N(CH2)2C6H4Br]+, 
318 [C6H3C2 H4O2NCH2 C6H4Br]+, 169 [C7H6Br]+, 135 
[C6H3C2H4O2]+, 107 [C6H3O2]+, 90 [C7H6]+, 75 [C6H3]+, 
64 [C5H4]+. 
  
N-(4-bromobenzyl)-N-(2,3-dihydrobenzo[1,4]dioxin-6-
yl)ethanesulfonamide (5k) 
Light brown solid; yield: 82%; M.P. 87oC, molecular 
formula: C17H18BrNO4S; molecular weight: 411 gmol-1; 
IR (KBr, cm-1) vmax: 3197 (C-H stretching of aromatic 
ring), 2954 (-CH2- stretching), 1668 (C=C stretching of 
aromatic ring), 1349 (-SO2 stretching), 1173 (C-O-C 
stretching of ether), 610 (C-Br stretching); 1H-NMR 
(CD3)2SO, 400 MHz): δ (ppm) 7.48 (d, J=8.0 Hz, 2H, H-
3'' & H-5''), 7.20 (d, J=8.0 Hz, 2H, H-2'' & H-6''), 6.86 (d, 
J=2.0 Hz, 1H, H-5), 6.79 (dd, J=2.0, 8.0 Hz, 1H, H-7), 
6.77 (d, J=8.8 Hz, 1H, H-8), 4.78 (s, 2H, CH2-7''), 4.18 (s, 
4H, CH2-2 &CH2-3), 3.18 (q, J=7.2 Hz, 2H, CH2-1'), 1.26 
(t, J=7.6 Hz, 3H, CH3-2'); EIMS: m/z 413 [M+2]+, 411 
[M]+, 347 [M-SO2]+, 332 [C6H3C2H4O2N(CH2)2 C6H4Br]+, 
318 [C6H3C2H4O2NCH2C6H4Br]+, 169 [C7H6Br]+, 135 
[C6H3C2H4O2]+, 107 [C6H3O2]+, 90 [C7H6]+, 75 [C6H3]+, 
64 [C5H4]+. 
  
N-(2-chlorobenzyl)-N-(2,3-dihydrobenzo[1,4]dioxin-6-
yl)ethanesulfonamide (5l) 
Light brown solid; yield: 79%; M.P. 93oC; molecular 
formula: C17H18ClNO4S; molecular weight: 367.5 gmol-1; 
IR (KBr, cm-1) vmax: 3154 (C-H stretching of aromatic 
ring), 2924 (-CH2 stretching), 1672 (C=C stretching of 
aromatic ring), 1351 (-SO2 stretching), 1156 (C-O-C 
stretching of ether), 597 (C-Cl stretching); 1H-NMR 
(CD3)2SO, 400 MHz): δ (ppm) 7.60 (dd, J=2.4, 7.2 Hz, 
1H, H-3''), 7.41 (dd, J=2.0, 7.2 Hz, 1H, H-6''), 7.18-7.23 
(m, 2H, H-4'' &H-5''), 6.93 (d, J=2.0 Hz, 1H, H-5), 6.89 
(dd, J=2.0, 8.4 Hz, 1H, H-7), 6.75 (d, J=8.4 Hz, 1H, H-8), 
4.83 (s, 2H, CH2-7''), 4.18 (s, 4H, CH2-2 &CH2-3), 3.18 
(q, J=7.6 Hz, 2H, CH2-1'), 1.27 (t, J=7.2 Hz, 3H, CH3-2'); 
EIMS: m/z 369 [M+2]+, 367 [M]+, 303 [M-SO2]+, 288 
[C6H3C2H4O2N(CH2)2C6H4Cl]+, 274 [C6H3C2H4O2NCH2 
C6H4Cl]+, 135 [C6H3C2H4O2]+, 125 [C7H6Cl]+, 107 
[C6H3O2]+, 90 [C7H6]+, 75 [C6H3]+, 64 [C5H4]+. 
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 N-(3-chlorobenzyl)-N-(2,3-dihydrobenzo[1,4]dioxin-6-
yl)ethanesulfonamide (5m) 
Grayish brown solid; yield: 83%; M.P. 91oC; molecular 
formula: C17H18ClNO4S; molecular weight: 367.5 gmol-1; 
IR (KBr, cm-1) vmax: 3173 (C-H stretching of aromatic 
ring), 2923 (-CH2- stretching), 1672 (C=C stretching of 
aromatic ring), 1352 (-SO2 stretching), 1159 (C-O-C 
stretching of ether), 584 (C-Cl stretching); 1H-NMR 
(CD3)2SO, 400 MHz): δ (ppm) 7.32 (brs, 1H, H-2''), 7.20-
7.30 (m, 2H, H-4'' to H-6''), 6.87 (d, J=2.4 Hz, 1H, H-5), 
6.80 (dd, J=2.0, 8.4 Hz, 1H, H-7), 6.65 (d, J=8.8 Hz, 1H, 
H-8), 4.81 (s, 2H, CH2-7''), 4.19 (s, 4H, CH2-2 &CH2-3), 
3.19 (q, J=7.2 Hz, 2H, CH2-1'), 1.26 (t, J=7.6 Hz, 3H, 
CH3-2'); EIMS: m/z 369 [M+2]+, 367 [M]+, 303 [M-
SO2]+, 288 [C6H3C2H4O2N(CH2)2C6H4Cl]+, 274 
[C6H3C2H4O2NCH2C6H4Cl]+, 135 [C6H3C2H4O2]+, 125 
[C7H6Cl]+, 107 [C6H3O2]+, 90 [C7H6]+, 75 [C6H3]+, 64 
[C5H4]+. 
  
N-(4-chlorobenzyl)-N-(2,3-dihydrobenzo[1,4]dioxin-6-
yl)ethanesulfonamide (5n) 
Grayish brown solid; yield: 80%; M.P. 114oC; molecular 
formula: C17H18ClNO4S; molecular weight: 367.5 gmol-1; 
IR (KBr, cm-1) vmax: 3164 (C-H stretching of aromatic 
ring), 2918 (-CH2- stretching), 1669 (C=C stretching of 
aromatic ring), 1348 (-SO2 stretching), 1161 (C-O-C 
stretching of ether), 592 (C-Cl stretching); 1H-NMR 
(CD3)2SO, 300 MHz): δ (ppm) 7.35 (d, J=8.0 Hz, 2H, H-
3'' & H-5''), 7.26 (d, J=8.0 Hz, 2H, H-2'' & H-6''), 6.86 (d, 
J=1.8 Hz, 1H, H-5), 6.78 (dd, J=2.1, 8.1 Hz, 1H, H-7), 
6.68 (d, J=8.4 Hz, 1H, H-8), 4.79 (s, 2H, CH2-7''), 4.18 (s, 
4H, CH2-2 &CH2-3), 3.18 (q, J=7.2 Hz, 2H, CH2-1'), 1.26 
(t, J=7.6 Hz, 3H, CH3-2'); EIMS: m/z 369 [M+2]+, 367 
[M]+, 303 [M-SO2]+, 288 [C6H3C2H4O2N(CH2)2C6H 4Cl]+, 
274 [C6H3C2H4O2NCH2C6H4Cl]+, 135 [C6H3C2H4 O2]+, 
125 [C7H6Cl]+, 107 [C6H3O2]+, 90 [C7H6]+, 75 [C6H3]+, 64 
[C5H4]+. 
 
N-(2,3-dihydrobenzo[1,4]dioxin-6-yl)-N-(4-
fluorobenzyl)ethanesulfonamide (5o) 
Whitish brown solid; yield: 84%; M.P. 137oC; molecular 
formula: C17H18FNO4S; molecular weight: 351 gmol-1; IR 
(KBr, cm-1) vmax: 3152 (C-H stretching of aromatic ring), 
2944 (-CH2- stretching), 1656(C=C stretching of aromatic 
ring), 1365 (-SO2 stretching), 1177 (C-O-C stretching of 
ether); 1H-NMR (CD3)2SO, 300 MHz): δ (ppm) 7.28 (d, 
J=8.0 Hz, 2H, H-3'' & H-5''), 7.23 (d, J= 8.0 Hz, 2H, H-2'' 
& H-6''), 6.85 (d, J=2.4 Hz, 1H, H-5), 6.72 (dd, J=2.1, 8.4 
Hz, 1H, H-7), 6.67 (d, J=8.7 Hz, 1H, H-8), 4.78 (s, 2H, 
CH2-7''), 4.18 (s, 4H, CH2-2 &CH2-3), 3.18 (q, J=7.2 Hz, 
2H, CH2-1'), 1.26 (t, J=7.2 Hz, 3H, CH3-2'); EIMS: m/z 
353 [M+2]+, 351 [M]+, 287 [M-SO2]+, 272 
[C6H3C2H4O2N(CH2)2C6H4F]+, 258 [C6H3C2H4 
O2NCH2C6H4F]+, 135 [C6H3C2H4O2]+, 109 [C7H6F]+, 107 
[C6H3O2]+, 90 [C7H6]+, 75 [C6H3]+, 64 [C5H4]+. 
  

N-(2,3-dihydrobenzo[1,4]dioxin-6-yl)-N-(2-
methylbenzyl)ethanesulfonamide(5p) 
Light brown solid; yield: 79%; M.P. 115oC; molecular 
formula: C18H21NO4S; molecular weight: 347 gmol-1; IR 
(KBr, cm-1) vmax: 3072 (C-H stretching of aromatic ring), 
2910 (-CH2- stretching), 1625 (C=C stretching of 
aromatic ring), 1348 (-SO2 stretching), 1172 (C-O-C 
stretching of ether); 1H-NMR (CD3)2SO, 300 MHz): δ 
(ppm) 7.07-7.20 (m, 4H, H-3'' to H-6''), 6.88 (d, J=2.1 Hz, 
1H, H-5), 6.84 (dd, J=2.1, 8.1 Hz, 1H, H-7), 6.76 (d, J = 
8.4 Hz, 1H, H-8), 4.82 (s, 2H, CH2-7''), 4.17 (s, 4H, CH2-
2 &CH2-3), 3.16 (q, J=7.5 Hz, 2H, CH2-1'), 2.24 (s, 3H, 
CH3-1'''), 1.26 (t, J=7.2 Hz, 3H, CH3-2�); EIMS: m/z 347 
[M]+, 283 [M-SO2]+, 268 [C6H3C2H4O2N(CH2)2 
C6H4CH3]+, 254 [C6H3C2H4O2NCH2C6H4CH3]+, 135 
[C6H3C2H4O2]+, 107 [C6H3O2]+, 105 [C7H6CH3]+, 90 
[C7H6]+, 75 [C6H3]+, 64 [C5H4]+. 
  
N-(2,3-dihydrobenzo[1,4]dioxin-6-yl)-N-(3-
nitrobenzyl)ethanesulfonamide (5q) 
Light gray solid; yield: 75%; M.P. 119oC; molecular 
formula: C17H18N2O6S; molecular weight: 378 gmol-1; IR 
(KBr, cm-1) vmax: 3072 (C-H stretching of aromatic ring), 
2910 (-CH2- stretching), 1625 (C=C stretching of 
aromatic ring), 1348 (-SO2 stretching), 1172 (C-O-C 
stretching of ether); 1H-NMR (CD3)2SO, 400 MHz): δ 
(ppm) 8.32 (brs, 1H, H-2''), 8.15 (d, J=8.0 Hz, H-4'), 7.47-
7.53 (m, 2H, H-5'' to H-6''), 6.86 (d, J=2.0 Hz, 1H, H-5), 
6.79 (dd, J=2.0, 8.4 Hz, 1H, H-7), 6.65 (d, J=8.4 Hz, 1H, 
H-8), 4.86 (s, 2H, CH2-7''), 4.17 (s, 4H, CH2-2 &CH2-3), 
3.17 (q, J=7.2 Hz, 2H, CH2-1'), 1.24 (t, J=7.2 Hz, 3H, 
CH3-2'); EIMS: m/z 378 [M]+, 314 [M-SO2]+, 299 
[C6H3C2H4O2N(CH2)2C6H4NO2]+, 285 [C6H3C2H4O2 
NCH2C6H4NO2]+, 136 [C7H6NO2]+, 135 [C6H3C2H4O2]+, 
107 [C6H3O2]+, 106 [C6H4CH2O]+, 78 [C5H4CH2]+, 75 
[C6H3]+, 64 [C5H4]+. 
  
 N-(2,3-dihydrobenzo[1,4]dioxin-6-yl)-N-(4-
nitrobenzyl)ethanesulfonamide(5r) 
Yellowish brown solid; yield: 78%; M.P. 111oC; 
molecular formula: C17H18N2O6S; molecular weight: 378 
gmol-1; IR (KBr, cm-1) vmax: 3122 (C-H stretching of 
aromatic ring), 2937 (-CH2- stretching), 1663 (C=C 
stretching of aromatic ring), 1381 (-SO2 stretching), 1127 
(C-O-C stretching of ether); 1H-NMR (CD3)2SO, 400 
MHz): δ (ppm) 8.18 (d, J=8.8 Hz, 2H, H-3'' & H-5''), 7.65 
(d, J=8.8 Hz, 2H, H-2'' & H-6''), 6.87 (d, J=2.0 Hz, 1H, 
H-5), 6.74 (dd, J=2.4, 8.0 Hz, 1H, H-7), 6.62 (d, J= 8.0 
Hz, 1H, H-8), 4.89 (s, 2H, CH2-7''), 4.18 (s, 4H, CH2-2 
&CH2-3), 3.18 (q, J=7.2 Hz, 2H, CH2-1'), 1.26 (t, J=7.2 
Hz, 3H, CH3-2'); EIMS: m/z 378 [M]+, 314 [M-SO2]+, 299 
[C6H3C2H4O2N(CH2)2C6H4NO2]+, 285 [C6H3C2H4O2NC 
H2C6H4NO2]+, 136 [C7H6NO2]+, 135 [C6H3C2H4O2]+, 107 
[C6H3O2]+, 106 [C6H4CH2O]+, 78 [C5H4CH2]+, 75 
[C6H3]+, 64 [C5H4]+. 
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RESULTS  
 
The sulfamoyl and alkyl/aryl functionalities have been 
successfully introduced through a series of different 
methods by the protocol sketched in Scheme-1. First the 
new parent compound N-(2,3-dihydrobenzo[1,4]dioxin-6-
yl)ethane sulfonamide (3) was synthesized by the reaction 
of 1,4-benzodioxane-6-amine (1) with ethane sulfonyl 
chloride (2).Reaction of sulfonamide 3 with various 
alkyl/aralkyl halides, 4a-r in DMF and lithium hydride 
(LiH) yielded N-alkyl/aralkyl substituted N-(2,3-
dihydrobenzo[1,4]dioxin-6-yl)ethane sulfonamides (5a-r). 
The reaction was completed in 4 to 5h by stirring. 
Depending upon the nature of the synthesized products 
filtration or solvent extraction methods was utilized. IR, 
1H-NMR and mass spectrometry techniques were used to 
confirm the structure of all the synthesized compounds as 
illustrated in experimental section. 
  
Enzyme inhibition studies 
All the procedures with reaction conditions are mentioned 
in experimental section. The synthesized molecules were 
evaluated for the anti-enzymatic (table 1) and 
antibacterial activities (table 2) and found to be valuable 
molecules against different bacterial strains as evident 
from their MIC values (table 2).  
  
DISCUSSION 
 
Chemistry 
The compound 5a was obtained as yellowish brown liquid 
in 75 % yield. Its molecular formula C11H15NO4S was 
checked out by molecular ion peak at m/z 257 in EI-MS 
and by integration curve of protons in 1H-NMR spectrum. 
The structure of a compound was also supported by 
different absorption bands of IR spectrum mainly at 3068 
cm-1for C-H (stretching of aromatic ring), 1392 cm-1for 
SO2 (stretching) and at 1143 cm-1 for C-O-C (stretching of 
ether) affirming the N-substituent, ethyl sulfonyl group 
and benzodioxane ring respectively. EI-MS spectrum 
showed that molecular ion M+• losses C2H5NSO2CH3

• to 
form C6H3C2H4O2

+ which appeared at m/z 135; which 
further losses C2H4 molecule to give C6H3O2

+ at m/z 107, 
by the loss of C2H5SO2

• from M+• an important 
fragmentC6H3C2H4O2NCH3

+ appeared at m/z 164; other 
prominent peaks appeared at m/z 193 for 
C6H3C2H4O2NCH2(CH3)2

+ and at m/z 178 for 
C6H3C2H4O2NCH2CH3

+ cation. For expediency the mass 
fragmentation pattern of compound 5a have also been 
sketched in fig. 1. The 1H-NMR spectrum indicated four 
signals for 1,4-benzodioxane ring attached at sulfamoyl 
group at δ6.76 (d, J=2.0 Hz, 1H, H-5), 6.72 (dd, J=2.0, 
8.4 Hz, 1H, H-7) and 6.69 (d, J=8.8 Hz, 1H, H-8) for 
aromatic protons and a multiplet for aliphatic protons at 
δ4.16-4.19 exhibiting the presence of two methylene 
groups. The five protons of ethyl group were attributed by 
quadrate at δ3.10 (J=7.6 Hz, 2H, CH2-1') and triplet at 

δ1.19 (J=7.2 Hz, 3H, CH3-2�); whereas the presence of 
N-substituted methyl group was confirmed by a singlet at 
δ 2.74 (s, 3H, CH3-1''). All this accumulative discussion, 
corroborated the structure of 5aas N-(2,3-
Dihydrobenzo[1,4]dioxin-6-yl)-N-methylethanesul 
fonamide. The structures of other synthesized compounds 
were confirmed on the basis of spectral data described in 
experimental section.  
  
Enzyme inhibition assay 
The precursor sulfonamide 3 and its N-substituted 
derivatives 5a-r were evaluated against acetyl 
cholinesterase, butyrylcholinesterase, lipoxygenase and 
α-glucosidase enzymes in order to check their inhibitory 
potential. In AChE assay compound 5m exhibited a 
promising activity potential with IC50 value of 
189.66±0.98µM, whereas compounds 5b, 5g-l and 5n-p 
did not show any noticeable activity, while the rest 
displayed moderate activity as evaluated against control 
Eserine (0.04±0.001). Here in BChE assay compounds 
5b-d, 5g, 5l and 5n-p were found to be inactive, whereas 
rest of them exhibited moderate to weak activity potential, 
only (again) compound 5m with IC50 value of 
218.79±0.87µM showed good activity potential; while 
comparing them against standard Eserine (0.85±0.001) as 
a control. Against LOX, 5a with IC50 value of 
(178.98±0.17) displayed (somehow) promisingly good 
inhibitory potential, while rest of them executed moderate 
potential as compared to standard Baicalein (22.4±1.3). In 
α-glucosidase assay compound 5e (175.93±0.11), 5f 
(167.04±0.12) and 5m (174.45±0.98) showed good 
activity; Where as most of the other exhibited weak 
activity potential while comparing them against standard 
Acarbose (38.25±0.001) as control. The reason for abetter 
activity of the cited compounds like 5a, 5e, 5f and 5m 
might be the presence of N-substituted methyl, bromo 
ethyl, chloro ethyl &m-chloro benzyl groups respectively. 
It is generally concluded that the aliphatic N-substitution 
results in better inhibition in comparison to the aromatic 
ones. The results are tabulated in table 1. 
 
Antibacterial activity (in vitro) 
The screening of the synthesized series against various 
Gram-negative and Gram-positive bacteria displayed that 
most of them executed moderate to good bioactivity. Only 
a few compounds remained inactive such as 5i &5m 
against the three bacterial strains i.e. S. typhi, B. subtilis 
and S. aureus, while most of the molecules (particularly 3, 
5a-h and 5n-r) showed good activity. Against S. typhi, B. 
subtilis and Ps. aeruginosa compound 5f with MIC value 
12.22±2.05µM, 12.78±2.28µM and13.56±3.34 was found 
to bea potent antibacterial agent amongst all the series 
entries, relative to ciprofloxacin with MIC 9.22±1.36µM, 
9.43±1.87µM and 8.93±2.42µM respectively; whereas 
compound 5a was found to be the most active 
antibacterial candidate against S. aureus displaying MIC 
value of 11.79±1.38µM relative to standard MIC value 



Synthesis, Biological screening and molecular docking studies of some ethylated sulfonamides having 1,4-Benzodioxane 

Pak. J. Pharm. Sci., Vol.29, No.6, November 2016, pp.1913-1925 1924

9.04±1.50µM. The most active molecule against E. 
coliwas 5n with MIC value of 13.50±4.03 µM relative to 
ciprofloxacin with MIC values 8.79±2.00µM. The 
prominent bioactivity of 5a and 5f molecule is due to the 
presence of methyl and 2-chloro ethyl groups 
respectively. The results are presented in table 2. 
  
Computational analysis 
Interaction analysis of compound 5m against AChE: In 
case of compound 5m, two residues from binding site of 
AChE protein contributed in the interaction. The amino 
acid residue Asp72 and Ser122 interacts with the oxygen 
of sulfonamide moiety (fig. 2). The interaction analysis 
showed that the sulfonamide moiety is important feature 
in the binding of ligand with protein. 
 
Interaction analysis of compound 5m against BChE: The 
interaction analysis of compound 5m in case of BChE 
showed that three residues from binding site of the protein 
make interaction with two important moieties of the 
compound. Thr120 interacts with sulfonamide moiety 
through water molecule. Gly116 and Pro285 were linked 
to benzodioxine moiety via water molecule (fig. 3). 
 
Interaction analysis of compound 5n against LOX: The 
interactions analysis of compound 5n showed that two 
active site residues are contributing in the interaction 
between ligand and the protein. His513 interacts with the 
oxygen of benzodioxine moiety, whereas Gln514 interacts 
with the sulfonamide moiety (fig. 4). 
 
CONCLUSIONS 
 
The presented series of compounds was synthesized in 
good yields in order to initiate some new antibacterial 
agents. The proposed structures were corroborated by the 
spectroscopic techniques. The IC50 values of these 
molecules rendered them better inhibitors of lipoxygenase 
enzyme and moderately less inhibitors of cholinesterase 
enzymes; compound 5m was found comparatively good 
inhibitor ofcholinesterase enzyme. All the molecules 
exhibited moderate to good activity against B. subtilis 
except 5i (remained inactive) while molecule 5f was the 
most active antibacterial agent among this series. The 
synthesized molecules might be helpful for the 
pharmaceutical industries in drug development program.  
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