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ABSTRACT

A series of some new aryl sulfone derivatives containing benzimidazole moiety were synthesized. The compounds
were characterized by means of IR,"HNMR and elemental analysis. The compounds were evaluated for antibacterial
activity against both gram positive and gram negative organisms with standard benzyl penicillin. Synthesized

compounds exhibited significant biological activity.
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INTRODUCTION

Hetero cycles are important structural unit found in a
wide range of biologically active compounds.
Benzimidazoles are a class of hetero cyclic
compounds with a broad spectrum of biological
activities. . Various useful synthetic analogs with
improved therapeutic properties can be obtained by
structural modifications. Sulfones are a major class of
organo sulfur compounds that have been extensively
used as versatile intermediates in organic
synthesis.[*® Sulfones are very well known for their
chemotherapeutic properties. Sulfones have been
used in the treatment of trachoma,malaria and
taxoplasmosis.*” The aryl sulfones are common
structure in valuable molecules in field such as
pharmaceuticals,agrochemicals and polymer
science.®IDiaryl sulfones have been reported to
inhibit HIV-1 reverse transcriptasel®'? and diphenyl
sulfones is useful as an intermediate for synthesis of
4,4'-diamino diphenyl sulphones (Dapsone) which is
effective for leprosy treatment.™ Cyclic sulfones
have also been investigated as the key sub unit and
scaffold for the construction of biologically active
molecules such as protease and [-lactamase
inhibitors."?* The biological profile of sulfones
derivatives is very extensive."*!The present
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communication Teports the Syninesis o1 SOme New
sulfone derivatives incorporating the bioactive
benzimidazole nuclei.

MATERIAL & METHOD

Melting points were taken in open capillaries in a
simple ‘Neolab’electrical apparatus and are
uncorrected. FTIR were recorded on a Schimadzu
8101A spectrophotometer in KBr pellets."H NMR
was recorded on a DPX 300 MHz Brucker
spectrophotometer in DMSO with chemical shift in &
ppm. N-alkyl phthalyl benzimidazoles (la-1b) were
synthesized by reported method.”

Synthesis of 4-( N-methyl phthalyl benzimidazolo)-
thiophenol (l1a)-Equimolar amount of N-methyl
phthalyl benzimidazoles and 4-chloro
thiophenol(each 0.01 mole) were taken in round
bottom flask,a pinch(0.1gm) anhydrous K,CO; was
added and the contents were refluxed for 6-8 hours
using 1,4-dioxane (10 ml.) as solvent. The resultant
solution was decanted leaving the unreacted K,CO;
in the flask,and then poured into crushed ice. The
solution was kept overnight in the refrigerator. On
cooling a solid mass separated out which was filtered
and dried.
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Yield:72%.m.p.225°C,MolecularFormula:C,,H;50,N
SFTIR  (KBr, Cm™):1750, 1715 (>C=0,
Phthalimido), 1630 (C=N str), 2560(-SH).HNMR
(DMSO, ppm, 300 MHy), 2.42 (s, 1H,SH), 7.45-
7.83(m, 12H, ArH).

Synthesis of [4'-( N-methyl phthalyl benzimidazolo)
-phenyl 1-2 tolyl sulphides (111b)- Equimolar amount
of 4-( N-methyl phthalyl benzimidazolo)-thiophenol
(11a) and o-tolyl chloride(each 0.01 mole) were taken
in round bottom flask. A pinch (0.01 gm) anhydrous
K,CO; was added and the contents were refluxed for
6-8 hours in presence of dry acetone (10 ml)as the
solvent. The resultant solution was decanted ,excess
acetone was distilled off and the solution was cooled.
A solid mass separated out which was filtered, dried
and recrystallized from acetone.
Yield:70%.m.p.230°C,MolecularFormula:CygH,;O,N
SFTIR - (KBr, Cm™):1751, 1710 (>C=0,
Phthalimido), 1632 (C=N str), 722(-CS)."HNMR
(DMSO, ppm, 300 MH), 2.48(s, 3H,C-CH3), 7.40-
7.78(m, 16H, ArH).

Synthesis of [4'-( N-methyl phthalyl benzimidazolo)-
phenyl ]-2 tolyl solfones (IVb)-0.01 mole of [4'-( N-
methyl phthalyl benzimidazolo)-phenyl ]-2 tolyl
sulphides (111b) was dissolved in minimum amount of
glacial acetic acid (5-7 ml.).After dissolution 5-7 ml.
Of H,0O, was added dropwise to the above solution
with constant magnetic stirring for half an hour. The
reaction mixture was then kept at room temperture
for 30 minutes. It was then further stirred on the
magnetic stirrer for the next half an hour and poured
dropwise with constant shaking into crushed ice. The
resultant solution was then left overnight in the
refrigerator. The product so formed was filtered and
dried to give sulfones.

The other derivatives were synthesized following
same procedure. The physical and analytical data are
given in Tablel.

IVL.FTIR  (KBr, Cm™):1770, 1715 (>C=O,
Phthalimido), 1630 (C=N str), 1138(-SO,,sym.),
1305(-SO,,asym.)."HNMR (DMSO, ppm, 300 MH,),
2.55 (s, 2H, CH,), 7.65-7.92(m, 17H, ArH).
IVL:FTIR  (KBr, Cm™):1765, 1720 (>C=0,
Phthalimido), 1632 (C=N str), 1139(-SO,,sym.),
1305(-S0O,,asym.),2932(-CH,alkyl
str.vibration).'HNMR (DMSO, ppm, 300 MH,),
2.57(s, 2H, CHy), 7.67-7.82(m, 16H, ArH).
IVC:FTIR  (KBr, Cm™"):1750, 1715 (>C=0,
Phthalimido), 1625 (C=N str), 1520 (-NO2),1137(-
S0,,sym.), 1306(-SO,,asym.)."HNMR (DMSO, ppm,
300 MHy), 2.60 (s, 2H, CH,), 7.60-7.90(m, 16H,
ArH).

IVA:FTIR (KBr, Cm™):1751, 1710 (>C=O,
Phthalimido), 1525 (C=N str), 1520(-NO2)1140(-
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S0,,sym.), 1305(-SO,,asym.)."HNMR (DMSO, ppm,
300 MH), 2.56 (s, 2H, CH,), 7.62-7.88(m, 15H,
ArH)

IVeFTIR (KBr, Cm™):1768, 1715 (>C=0,
Phthalimido), 1632 (C=N str), 1140(-SO,,sym.),
1302(-S0,,asym.)."HNMR (DMSO, ppm, 300 MH),
2.55 (s, 2H, CHy), 7.65-7.92(m, 17H, ArH).
IVEFTIR  (KBr, Cm):1764, 1720 (>C=0,
Phthalimido), 1634 (C=N str), 1142(-SO,,sym.),
1307(-S0O,,asym.),2934(-CH,alkyl
str.vibration).'HNMR (DMSO, ppm, 300 MH;),
2.58(s, 2H, CH,), 7.66-7.84(m, 16H, ArH).
IVg:FTIR (KBr, Cm%):1752, 1713 (>C=0,
Phthalimido), 1630(C=N str), 1522(-N0O2)1139(-
S0,,sym.), 1309(-SO,,asym.)."HNMR (DMSO, ppm,
300 MHy), 2.62 (s, 2H, CH,), 7.62-7.92(m, 16H,
ArH).

IVh:FTIR (KBr, Cm™'):1750, 1715 (>C=0,
Phthalimido), 1530 (C=N str), 1525(-N0O2)1138(-
S0,,sym.), 1310(-SO,,asym.)."HNMR (DMSO, ppm,
300 MH,), 2.54 (s, 2H, CH,), 7.58-7.78(m, 15H,
ArH).

ANTIBACTERIAL ACTIVITY

Cup plate method “*2using Mueller-Hinton agar
medium was employed to study the preliminary
antibacterial activity of IVa-IVh against Bacillus
subtilis, Staphylococcus aureus, Eischerria coli and
Pseudomonas aeroginosa. The agar media was
purchased from HI-media laboratories limited,
Mumbai, India. Preparation of nutrient broth,
subculture, base layer medium, agar medium and
peptone water was done as per the standard
procedure .Each test compound (5mg)was dissolved
in 5ml of dimethyl sulfoxide.Benzyl penicillin was
employed as reference standard (1000ug/mi)to
compare the results. The medium was inoculated at
one percent level using 18hrs old cultures of the test
organism mentioned above into sterile petridishes
and allowed to set at room temperature for about 30
minutes. The test and standard solutions were added
into cups, left for 90 minutes in a refrigerator for
diffusion. After incubation for 24 hours at 37 °C, the
plates were examined for inhibition zones. The
results were represented in Table2.

RESULTS AND DISCUSSION

The results of antibacterial activity revealed that the
compounds (IVa-1Vh) exhibited moderate to
considerable activity when compared to reference
standard benzyl penicillin. In addition it was found
that IVh showed maximum activity against gram
positive organism B.subtilis and this may be due to
the presence of nitro group. Moreover it was also
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observed that the compounds 1\VVd and I1Vh showed
remarkable activity against gram positive and gram
negative organisms. Against Staphylococcus aureus

ISSN 2249-1848

Structure activity relationship have shown that the
compounds having electron withdrawing nitro group
enhanced antibacterial activity.

compound 1Vb,IVc,IVf showed moderate activity
while Compound IVh showed maximum activity
against E-coli. Compounds 1Va,IVb,IVe,IVf and 1Vg
showed moderate activity against P.aeroginosa.
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CONCLUSION

All synthesized arylsulfone derivatives shown

significant activity against selected bacterial strains. laboratory facilities.
Tablel :Physical and analytical data of compounds (IVVa-1Vh)
Comp R Ry Yield M.P. Molecular Elemental analysis
d.No. (%)  (°C) Formula Found % (Calcd.%)
C H N 0] S
IVa  H Cg¢Hs 70  >250 CyHioO4NsS  68.11 3.28 8.50 12.97 6.47
(68.15) (3.85) (8.51) (12.98) (6.49)
IVb H 2-CH; 65 >250 CyH,O4NsS  68.64 4.13 8.29 12.63 6.28
CsHy (68.63) (4.14) (8.28) (12.62) (6.31)

IVc  H 3-NO,CgHs 75 250 CoHigOgN,S 6244  3.31 1038 17.84 5.93
(62.45)  (3.34)  (10.40) (17.84)  (5.94)

Ivd H 24-(NO;), 65 >250 CyH;7;0gNsS  57.61 2.90 12.01 21.94 547

CeHs (57.63)  (2.91)  (12.00) (21.95)  (5.48)

IVe CH; CgHs 70 >250 CuHnOuNsS  68.64 4.13 8.29 12.61 6.30
(68.63)  (4.14)  (8.28)  (12.62)  (6.31)

IVf CHy 2-CH, 65 >250 CgypH»O:NsS — 69.08 4.38 8.05 12.29 6.12
CeHq (69.09)  (4.41)  (8.06)  (12.28)  (6.14)

IVg CHs; 3-NO,CeHs 70  >250 ChoHapOsNsS  63.03 3.61 1015  17.38 5.80
(63.04) (3.62)  (10.14) (17.39)  (5.79)

IVh CH; 2,4-(NO,), 65 >250 CyHiOgNsS  58.27 3.17 1173 2145 5.35
CeHs (58.29)  (3.18)  (11.72) (21.44)  (5.36)

Table 2: Antibacterial activity
Zone of inhibition in mm.

Compound Bacillus subtilis Staphylococcus aureus E.Coli Pseudomonas
aeroginosa
1Va 12 18 12 15
Vb 11 15 16 17
(AV/o 16 15 14 19
Ivd 20 20 23 21
Ve 14 19 13 16
IV 14 17 17 17
Vg 18 19 19 17
IVh 29 24 28 23
Standard Drug 30 26 32 28
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Figure 1:Scheme
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