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ABSTRACT

A series of some new 3-benzyl-2-phenyl-4(5H)-(gub=d phenylhydrazino)-1, 3-oxazolidines
6a-f derivatives were synthesized. The in vitro antteaal and anti-fungal activities were
determined by paper disk diffusion method. Thermim inhibitory concentrations (MIC) of the
compounds were also determined by agar streak igilumethod. Most of the synthesized
compounds exhibited significant anti-bacterial ardi-fungal activities. Among the synthesized
compounds 3-benzyl-2-phenyl-4(5H)-4'methoxypheggtazino-1, 3-oxazolidine (6d) and 3-
benzyl-2-phenyl-4(5H)-4'acetamidophenyl hydrazin8-bxazolidine §e) exhibited most potent
in vitro antimicrobial activity against Staphyloomus aureus, Staphylococcus epidermidis,
Micrococcus luteus, Bacillus cereus, Escherichidi,cBseudomonas aeruginosa, Klebsiella
pneumoniae, Aspergillus niger and Candida albicans.
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INTRODUCTION

The oxazolidine compounds class is particularlyl vestognized for its activity against clinically
important susceptible and resistant Gram-positivactdria such as methicillin-resistant
Staphylococcus aureus, vancomycin-resistant Erdeons faecium, and penicillin-resistant
Streptococcus pneumouniae [1]. A new cladd-{12,3)-triazole C-5 substituted oxazolidin-2-
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ones was described [2]. These oxazolidine showedessive antibacterial activity and were less
prone to inhibit MAOs. The oxazolidine moiety isepent in a number of compounds which
show diverse biological activities such as monoremxidase (MAO) inhibition [3], GP llb/llla
antagonism [4] neuroleptic activity [5] and antitea@l activity [6]. As documented in the
literature, many oxazolidine act as Mycobacterium agtivity [7]. Due to this medicinal
importance, methods for generating libraries ofs¢th&€ompounds have received significant
interest [8]. These observation led to the conoepthat a novel series of 3-benzyl-2-phenyl-
4(5H)-(substituted phenylhydrazino)-1, 3-oxazolidingsf derivatives were synthesized and
their chemical structure were confirmed by 1R;NMR, **C-NMR, mass spectral and elemental
analyses. These compounds were screened for titenierobial activities.

MATERIALSAND METHODS
Materials
Synthetic starting material, reagents and solvevdse of analytical reagent grade or of the
highest quality commercially available and weregpased from Aldrich Chemical Co., Merck
Chemical Co. and were dried when necessary.

The melting points were taken in open capillaryetidnd are uncorrected. IR spectra were
recorded with KBr pellets (ABB Bomem FT-IR specteter MB 104 ABB Limited Bangaluru,
India). 'H-NMR, *C-NMR spectra (Bruker 400 NMR spectrometer MumbHaijia) were
recorded with TMS as internal references. Masstsgledata were recorded with a quadrupol
mass spectrometer (Shimadzu GC MS QP 5000, Cheimdig), and microanalyses were
performed using w&ario ELV300elementabnalyzer ElementalAnalysensystem&mbH
Chennai, India). The purity of the compounds wasckkd by TLC on pre-coated Si@el
(HF254, 200 mesh) aluminium plates (E.Merck) using etipgtate: benzene (1:3) and visualized
in UV chamber. IR!H-NMR, mass spectral datas and elemental analyses gpnsistent with
the assigned structures.

General ProceduresThe target novel oxazolidine derivatives were Bgaized by previously
reported method [9]. Accordingly, benzylamidewas treated with an equimolar amount of
benzaldehyd® and an hydroxy acetic acl®lin dry toluene under reflux 24- 48 h to give 3-
benzyl-2-phenyl-1,3-oxazolidine-4B-one4, further its treat with thionyl chloride and DM#& t
get chloro derivativs 3-benzyl-2-phenyl-4(5H)-chloro-1,3-oxazolidinedatinen coupled with
substituted phenyl hydrazine, anhydrous sodiumaéeeind glacial acetic acid were dissolved in
warm ethanol and refluxed for 30 min. After stamdifor approximately 24 h at room
temperature, the product were separated by fitinatraccum dried and recrystallized from warm
ethanol to yields 3-benzyl-2-phenyl-#(substituted phenyl hydrazino)-1,3-oxazolidiesf.

3-benzyl-2-phenyl-1, 3-oxazolidine-4(5H)-one (4)

Yellow Solid; Yield: 82%; mp. 172-174°C, IR : 309Ar-CH), 1728 (C=0), 1468 (C=C) cfhn
'"H-NMR (CDCLk): § 6.96-7.54 (m,10H, Ar-H), 6.67 (s, 1H, -CH), 4.1B2 (m, 4H, 2 x Ch);
3C-.NMR (CDCh): & 43.01, 67.12, 80.60, 127.08, 127.12, 128.07, ™M®8128.21, 128.27,
128.49, 128.76, 128.87, 128.89, 135.42, 136.53,6B69EI-MS (m/z, %): 253 [M]+; (Calcd for
CigH15sNOs; 2533) Anal. Calcd for {gH1sNOs, C, 75.87; H, 5.97; N, 5.53; Found: C, 75.46; H,
5.61; N, 5.36.
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3-benzyl-2-phenyl-4(5H) chloro-1, 3-oxazolidine (5)

Pale Yellow Solid; Yield: 71%; mp. 146-148°C, IR084 (Ar-CH), 827 (C-Cl), 1412 (C=C) ¢m
1 IH-NMR (CDCL): & 6.18-7.42 (m, 10H, Ar-H), 4.98-5.27 (s, 2H, -CB}6-4.22 (m, 4H, 2 x
CH,); *C-NMR (CDCL): 6 48.70, 79.24, 80.86, 93.48, 127.06, 127.16, 128.28.37, 128.42,
128.71, 128.88, 128.92, 128.97, 128.99, 135.144P3&I-MS (m/z, %): 273 [M]+; (Calcd for
C16H16CINO; 273.09). Anal. Calcd for H;6CINO, C, 70.20; H, 5.89; N, 5.12; Found: C,
70.41; H, 5.96; N, 5.72.

3-benzyl-2-phenyl-4(5H)-4'bromophenyl hydrazino-3-oxazolidine (6a)

Yellow Crystals; Yield: 74%; mp. 171-173°C, IR :30(Ar-CH), 813 (C-Br), 1496 (C=C), 1309
(N-H bending), 3389 (N-H stretching) €mH-NMR (CDCL):  6.89-7.49 (m, 14H, Ar-H), 5.19
(s, 2H, -CH), 7.49 (s, 2H, N-H), 3.56-3.69 (m,,4Hx CH); *C-NMR (CDCk): & 48.64,
75.62, 82.06, 93.48, 113.54, 115.12, 115.42, 127124.32, 128.28, 128.34, 128.61, 128.62,
128.66, 128.74, 128.83, 128.92, 132.61, 132.64.423435.66, 150.06; EI-MS (m/z, %): [M+2]
425; (Calcd for GH22BrN3O; 425.33). Anal. Calcd for £H2.BrNsO; C, 62.27; H, 5.23; N,
9.90; Found: C, 62.11; H, 5.22; N, 9.74.

3-benzyl-2-phenyl-4(5H)-4'chlorophenyl hydrazino-3;0xazolidine (6b)

Pale Yellow Solid; Yield: 78%; mp. 175-177°C, IRB029 (Ar-CH), 829 (C-Cl), 1484 (C=C),
1316 (N-H bending), 3391 (N-H stretching) ¢mH-NMR (CDCLk): § 6.87-7.42 (m, 14H, Ar-
H), 5.22 (s, 2H, -CH), 7.51 (s, 2H, N-H), 3.4%B.(m, 4H, 2 x Ch); *C-NMR (CDCk): &
48.62, 75.67, 82.01, 93.48, 113.57, 115.19, 1151£7,18, 127.32, 128.28, 128.31, 128.63,
128.67, 128.68, 128.71, 128.83, 128.94, 132.62,6132.34.44, 135.67, 150.12; EI-MS (m/z,
%): [M+2] 381; (Calcd for GH,,CIN3O; 381.15). Anal. Calcd for £H,,CIN3O; C, 69.56; H,
5.84; N, 11.06; Found: C, 69.51; H, 5.96; N, 11.12.

3-benzyl-2-phenyl-4(5H)-4'fluorophenyl hydrazino-B;oxazolidine (6c¢)

Pale Brown Solid; Yield: 71%; mp. 170-172°C, IR023 (Ar-CH), 810 (C-F), 1481 (C=C),
1326 (N-H bending), 3397 (N-H stretching) ¢nH-NMR (CDCh): & 6.81-7.43 (m, 14H, Ar-
H), 5.25 (s, 2H, -CH), 7.54 (s, 2H, N-H), 3.4%3.m, 4H, 2 x Ch); **C-NMR (CDCk): &
48.61, 75.67, 82.12, 93.41, 113.53, 115.15, 11512712, 127.31, 128.24, 128.32, 128.63,
128.61, 128.63, 128.71, 128.82, 128.91, 132.67,683234.41, 135.61, 150.01; EI-MS (m/z,
%): [M] 381; (Calcd for G;H2,FN3O; 363.17). Anal. Calcd for GH2,FN3O; C, 72.71; H, 6.10;
N, 11.56; Found: C, 72.62; H, 6.19; N, 11.42.

3-benzyl-2-phenyl-4(5H)-4'methoxyphenyl hydrazing3-oxazolidine (6d)

Pale Solid; Yield: 71%; mp. 181-183°C, IR : 3012-+@H), 1426 (C=C), 1331 (N-H bending),
3326 (N-H stretching) cth *H-NMR (CDCk): & 6.83-7.47 (m, 14H, Ar-H), 5.27 (s, 2H, -CH),
7.48 (s, 2H, N-H), 3.16 (s, 3H, -OGH3.36-4.85 (m, 4H, 2 x Cht **C-NMR (CDCk): 5 47.67,
55.42, 75.72, 82.62, 93.71, 113.57, 115.19, 1151249,17, 127.38, 128.26, 128.33, 128.67,
128.65, 128.64, 128.74, 128.87, 128.98, 132.66,7232134.42, 135.66, 150.16; EI-MS (m/z,
%): [M] 375; (Calcd for GsH2sN30,; 375.19). Anal. Calcd for £H2sN30,; C, 73.57; H, 6.71;
N, 11.19; Found: C, 73.43; H, 6.76; N, 11.21.
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3-benzyl-2-phenyl-4(5H)-4'acetamidophenyl hydrazitip3-oxazolidine (6e)

Pale Brown Solid; Yield: 76%; mp. 176-178°C, IRQ23& (Ar-CH), 1423 (C=C), 1731 (C=0),
1337 (N-H bending), 3316 (N-H stretching) ¢mH-NMR (CDCLk): § 6.76-7.32 (m, 14H, Ar-
H), 5.29 (s, 2H, -CH), 7.29 (s, 3H, N-H), 3.19 88{, -CHs) 3.31-4.82 (m, 4H, 2 x Cht **C-
NMR (CDCk): 6 22.92, 48.61, 68.19, 75.63, 82.16, 93.18, 113114.12, 115.17, 127.14,
127.23, 128.12, 128.26, 128.34, 128.53, 128.62,742828.76, 128.78, 132.61, 132.64, 134.12,
135.66, 150.11; EI-MS (m/z, %): [M] 402; (Calcd f@4Ho6N4O,; 402.21). Anal. Calcd for
CogH2eN4Os; C, 71.62; H, 6.51; N, 13.92; Found: C, 71.52659; N, 13.82.

3-benzyl-2-phenyl-4(5H)-benzyloxyphenyl hydrazinp3toxazolidine (6f)

Pale White Solid; Yield: 82%; mp. 182-184°C, IR03® (Ar-CH), 1534 (C=C), 1326 (N-H
bending), 3329 (N-H stretching) ém *H-NMR (CDCk): § 6.72-7.32 (m, 20H, Ar-H), 6.24 (s,
2H, -CH), 7.31 (s, 1H, N-H), 3.44-3.84 (m, 6H, 3#,); *C-NMR (CDCk): 5 48.44, 71.83,
75.62, 82.16, 93.48, 113.54, 115.42, 115.12, I27187.43, 127.26, 127.64, 127.32, 128.62,
128.46, 128.24, 128.13, 128.22, 128.34, 128.61.282829.42, 129.17, 132.61, 132.64, 134.42,
135.66, 141.23, 150.02; EI-MS (m/z, %): [M]+ 45Calcd for GoH29N3O,; 451.23). Anal.
Calcd for GgH29N30y; C, 77.13; H, 6.74; N, 9.31; Found: C, 77.28; 2% N, 9.37.

Antimicrobial Screening

All the synthesized compounds were screened fdrbacterial and anti-fungal activities by
paper disc diffusion technique. The anti-bacteaealivity of the compounds were evaluated
against four gram positive bacteri&tdphylococcus aureuATCC 9144 Staphylococcus
epidermidisATCC 155 Micrococcus luteuATCC 4698 andacillus cereuATCC 11778) and
three gram negative bacterigsgcherichia colIATCC 25922 Pseudomonas aerugino$d CC
2853, and Klebsiella pneumoniaeATCC 1129§. The anti-fungal activities of the synthesized
compounds were evaluated against two furgpergillus nigerATCC 9029 and Candida
albicans ATCC 2091). The observed data on the antimicrobhetivity of the synthesized
compounds and standard drugs are given in Table 1.

Paper Disc Diffusion Technique

The sterilized (19) (autoclaved at 120°C for 30 um@s) medium (40-50°C) was inoculated (1
mL/100 mL of medium) with the suspension {18u mL™") of the microorganism (matched to
McFarland barium sulphate standard) and pouredargetridish to give a depth of 3-4 mm. The
paper impregnated with the test compounds (ug mLdimethylformamide) was placed on the
solidified medium. The plates were pre-incubatedifdn at room temperature and incubated at
37°C for 24 and 48 h for anti-bacterial and antigfal activities, respectively. Ciprofloxacin (Dr.
Reddy's Laboratories, Batch No: IC666E04, India)d aketoconazole (Wuhan Shengmao
Corporation, Batch No: SBML/403, China) were ussdstandard for anti-bacterial and anti-
fungal activities, respectively. The observed zohmhibition is presented ifable 1.

Minimum Inhibitory Concentration (M1C)

MIC (20) of the compound was determined by agarastdilution method. A stock solution of
the synthesized compound (100 ug Hlin dimethylformamide was prepared and graded
guantities of the test compounds were incorporatespecified quantity of molten sterile agar
(nutrient agar for anti-bacterial activity and sataud dextrose agar medium for antifungal
activity). A specified quantity of the medium (40°&) containing the compound was poured
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into a petridish to give a depth of 3-4 mm and va#d to solidify. Suspension of the
microorganism were prepared to contain approximgatet cfu mL? and applied to plates with
serially diluted compounds in dimethylformamideht® tested and incubated at 37°C for 24 h
and 48 h for bacteria and fungi, respectively. TMEC was considered to be the lowest
concentration of the test substance exhibiting istole growth of bacteria or fungi on the plate.
The observed MIC is presentedTiable 1.

Statistical Analysis
Student's-test was used to determine a significant diffeedoetween the control.

RESULTSAND DISCUSSION

Chemistry

The synthesized series of heterocyckssf by the reaction ob with appropriate substituted
phenyl hydrazine in the presence of anhydrous sodacetate and glacial acetic acid as
presented irscheme 1. The IR,"H-NMR, **C-NMR , mass spectroscopy and elemental analysis
for the new compound is in accordance with the gagsl structures. The IR spectra of
compounds4 showed stretching bands of keto group at 1728.dm 5, stretching bands of
chloro group at 749 cihis evidence to conversion of oxazolidinone. Thie iompound$a-f
stretching and bending NH bands appear at 3300-8400 1300-1350 cm respectively. The
recorded IR spectrum of representative compo@aeflsshowed missing of chloro group bands.
This clearly envisages that the chloro groupba$ converted into secondary NH. The proton
magnetic resonance spectra of oxazolidine and tbeiresponding derivatives have been
recorded in CDGl In this 6a-f NH signal of 3-benzyl-2-phenyl-4€§-(4"-substituted
phenylhydrazino)-1, 3-oxazolidines moiety appeaf.49 (s), 7.51 (s), 7.54 (s), 7.48 (s), 7.29 (s),
7.31 (s) ppm respectively. The position and presesfcNH signal in théH-NMR spectra of
final compounds conforms the secondary NH protonoxazolidine moiety. This clearly
envisages that oxazolidine-4{pone moiety involve in 4(3)-chloro-1,3-oxazolidine and
further (4"- substituted phenyl hydrazino)-1,3-moladines formation. All these observed facts
clearly demonstrate that the' gosition of keto group in oxazolidine ring is cemted into
secondary amino group as indicateddheme 1 and conforms the proposed structige -f)

Antimicrobial Screening

All the synthesized compounds exhibited moderategdod anti-bacterial and anti-fungal
activity. Among the synthesized compounds, compsube 6d were found to possess
significant anti-bacterial and anti-fungal activilhen compared to standard drug Ciprofloxacin
and Ketoconazole for anti-bacterial and anti-furagivity respectively. Compourgf displayed
moderate anti-microbial activity where as the rermgj compounds shown good activity. The
MIC of the synthesized compounds 3-benzyl-2-phdigH)-(substituted phenylhydrazino) -1,
3-oxazolidinessa-f was established screened by agar streak dilutethed with an MIC range
of 8.1-26.7ug mL*. The compound 3-benzyl-2-phenyl-4(5H)-4'acetamigmyylhydrazino -1,
3-oxazolidine 6e) was found to exhibit the highest anti-bacterialvaigt againstS.aureus(8.1
ug mLY), S.epidermidis(10.7 ug mL™), M.luteus (10.1 pug mL?), B.cereus(10.6 pg mL?Y),
E.coli (11.7 pg mL™%), P.aeruginosa(11.1 pg mL"), K.pneumoniag(12.1 pg mL™Y), and 3-
benzyl-2-phenyl-4(5H)-4'methoxyphenyl hydrazino3-oxazolidine (6d) exhibited highest
anti-fungal activity againsA.niger(MIC: 9.4ug mL?) andC.albicans(MIC: 10.5ug mL™).
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The potent anti-microbial activity exhibited Bg, 6e may be due to the incorporation of electron
donating groups like, acetamido, methoxy (4t pbsition of the phenylhydrazine ring). The
interesting results we observed that both electdorgating as well as electrons withdrawing

groups was found to increase the anti-microbiapprtees, The compoungtl and6e was found
to possess anti-bacterial activity almost equivialerstandard drug and considerable anti-fungal

activity, all the observed zone of inhibition clgandicated inTable 1.

Table 1 Anti-microbial activity of the synthesized compounds (100 pg/ml)

In vitro activity - zone of inhibition (MIC)

Compounds | S.aureus| S.epidermidis| M.luteus | B.cereus| E.coli | P.aeuriginosa| K.pneumoniae| A.niger | C.albicans
6a 21(10.1) 22(9.2) 23(11.4) 19(12.7) 21(14(6) 20(16.3 20(13.1) 20(1.2) 19(16.1)
6b 20(11.5) 20(10.6) 19(14.2) 20(10.9) 22(13}6) 211)09. 21(17.2) 19(10.1 21(11.7
6C 21(23.6) 24(20.4) 21(26.2) 19(19.2) 20(24(9) 20§)9. 23(19.6) 21(21.1 20(16.6
6d 24(10.1) 26(12.2) 25(11.0) 23(13.6) 25(13}2) 23()3. 26(14.2) 25(9.4) 22(10.5)
6e 24(8.1) 28(10.7) 27(10.1) 22(10.6) 28(11}{7) 24(11.1 25(12.1) 26(14.1 23(17.4)
6f 19(19.3) 18(21.2) 15(16.3) 17(15.3) 18(19(2) 18§)8. 15(22.9) 19(26.7 16(19.9

Ciprofloxacin 26 30 27 24 29 24 28 - -

Ketoconazole - - - - - - - 28 26

DMF - -
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