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Synthesis, characterization and Antimicrobial activty of some new Schiff's
bases derived from 3-acetyl-4-hydroxy-&-chromen-2-one and primary
aromatic amines
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ABSTRACT

4-hydroxy-3-(1-(arylimino)ethyl)chromen-2-one were synthesized by condensation of primary aromatic amines with
3-acetyl-4-hydroxy-2H-chromen-2-one. These were characterized by IR, '"HNMR, **CNMR and mass spectral
analysis. In vitro biological screening effects of the investigated compounds were tested against the bacterial
species Saphylococcus aureus, Escherichia coli, Salmonella typhi, and Bacillus subtilis by Agar cup method.
Fungal species Aspergillus niger, Penicillium chrysogenum, Fusarium moneliforme and Aspergillus flavus by the
poison plate method.
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INTRODUCTION

The substituted coumarin moiety is a common fusetkrbcyclic nucleus found in many natural produsfs
medicinal importance. Several of these exhibit piio@al biological and pharmacological activitiesck as
antibacterial, antiviral, anti-HIV, anticoagulanmcacytotoxic properties [1-9]. Further, coumarirridatives have
been used as food additives, perfumes, cosmetjes, a@nd herbicides [10,11]. In addition, schiffasbs perform
important role in biological systems, where the Ncdinkage is an essential structural requirementbiological
activity.[12] Many Schiff bases exhibited remarlabhtibacterial,[13,14] antifungal,[15,16] anticanfl 7] diuretic
activities [18] and can also be regarded as minwtitems for enzyme models.[19] Some substitutdiffSiases,
such afN4-arylideneaminotriazole derivatives, exhibitedi-&fl\/ activity.[20]

Literature survey reveals that work has been dhroiet on of Schiff bases derived from chromen-2-baging
substitutions at benzene nucleus.[21] No attempgt lgen made on the Schiff bases derived from 3daget
hydroxychromen-2-one and primary aromatic aminghéviews of above facts, we herein report th@aration of
new 3-acetyl-4-hydroxy-2H-chromen-2-one from 4-toyydr-2H-chromen-2-one by earlier reported method] [22
with some modification. The later was condenseth @ibmatic amines such as aniline, 4-toluidinehioaniline,
4-bromoaniline,  4-iodoaniline,  4-methoxyaniline, ethoxyaniline to  synthesize  4-hydroxy-3-(1-
(arylimino)ethyl)chroman-2-one. These were charizd by IR,"HNMR, *CNMR and mass spectral analysis.

EXPERIMENTAL SECTION

All the chemical and solvents used were of A.RdgraAll chemicals used were of E-Merck and S.De firtd.
Melting points were determined in an open capillatye and are uncorrected. The purity of the comgddas been
checked by TLCIR spectra were recorded in CH®n a Shimadzu FTIR-8300 spectrophotometer. *Fh&lMR
(300 MHz) and®™®C NMR (70 MHz) were run on a BrukerAvance DPX-25@ectrometer in CDGI using
tetramethylsilane as an internal standard. Cherstufl values are given id scale. Mass spectra were recorded on

260



S. G. Shirodkaret al J. Chem. Pharm. Res,, 2012, 4(1):260-264

Finnigan Mat LCQ Mass Spectrometer using methasainabile phase. The in vitro biological screeninfishe
investigated compounds were tested against theefi@cspecies by agar cup method and fungal spdwiethe
poison plate method.

Procedure for the synthesis of 3-acetyl-4-hydroxyabmen-2-one: To a solution of 4-hydroxy-chromen-2-one
(39, 18.6 mmoles) in acetic acid (16 ml) phosphoayshloride (5.6 ml) was added. The mixture wastdeat
reflux for 30 minutes. After cooling, the preciggéawas collected and recrystallized from ethanehc8tyl-4-
hydroxy-2H-chromen-2-one (2) is collected as whitedles. Yield of 2.7 g (90%), mp 134%36

Characterization of 3-acetyl-4-hydroxy-2H-chromen-2one(2)

Colour: White; Yield: 90%; m.p. 134-1%6 ; IR (KBr,cm™): 3600-2600 (broad phenoligy), 1722 {c-o) of
lactone,1690v(-c) of 3-acetyl, 1547 and 1489 aromatigL), 1333 {c.o) phenolic-OH); 'HNMR: 52.78 (S, 3H,
acetyl —CH), 7.28-8.06 (Ar-H of coumarin moiety), 16.75 (S,18-H); ®*CNMR: 39.58 (acetyl-CH carbon),
101.62 for G, 136-115.56 for aromatic carbons, 155.02 fér 159.85.4 for lactone carbon, 178.83 fd};, @nd
205.83 for acetyl carbonyl carbon. Mass Spechvid]$204.89

General procedure for the synthesis of 4-hydroxy-31-(arylimino)ethyl)chroman-2-ones: The Schiff bases(3a-
3h, Fig.1) were prepared by adding 3-acetyl-4-hyghthromen-2-one(0.01 mole) and the correspondingatic
amine (0.01 mole) in ethanol (50 ml) and refluxthg mixture for 4 hrs. After cooling, the produascrystallized
from ethanol. The purity of the ligands was checkgdm.p. and TLC. These are characterized by'HRyMR
¥CNMR and mass spectral studies.

OH OH O

Xy, (Dand (i) Xy~ “CHj (iii) in (iv)
0] @] 0] @]
(1) (2)

(i) AcOH, (ii) POCls, (iii) Ar-NH, and (iv) EtOH

Ar = phenyl (a), toluyl (b), 2,4-dimethylphenyl (c), 4-chlorophenyl (d), 4-bromopheny] (e),
4-iodophenyl (f), 4-methoxyphenyl (g) and 4-ethoxyphenyl (h)

Fig. 1 : 4-hydroxy-3-(1-(arylimino)ethyl)chroman-2-ones

Characterization of synthesized Schiff's Bases (3a)

Analytical data of 4-hydroxy-3-(1-(phenylimino)ethyl)-2H-chromen-2-one(3a)

Colour: yellowish green; Yield: 90%; m.p. 163-?65; IR (KBr,cm ™):3600-2600 (broad phenoligy), 1710
(ve-o) of lactone,1628v¢-y) of imine, 1564 and 1483 aromatic:{c), 1335 {c.0) phenolic-OH)'HNMR: 52.66 (S,
3H, imine —CH), 7.5-7 (m, 5H, Ph—-H), 8.06 and 7.5-7.2 (Ar-H afumarin moiety), 15.75 (S,1H, O-H);
3CNMR: 520.39 (imine-CH carbon), 98.12 for € 138-116 for aromatic carbons, 154 fot, ©62.4 for lactone
carbon, 175.9 for and 181.7 for imine carbon. Mass Spectra’]§479.08

Analytical data of 4-hydroxy-3-(1-(p-tolylimino)ethyl)-2H-chromen-2-one(3b)

Colour: yellowish green; Yield: 78%; m.p. 178-280; IR (KBr,cm ™):3590-2500 (broad phenoligy), 1709
(ve=0) of lactone ,1630v¢-y) of imine, 1567, 1483 aromatied.c), 1336 ¢c.o)phenolic-OH;"HNMR: 52.65 (S, 3H,
imine —CH,), 2.38 (S, 3H, for p-C§l 7.08 and 7.5 dd, 4H, (g8,-, p-substituted),8.04 and 7.5-7.2 (Ar-H of
coumarin moiety), 15.74 (S,1H, O—H}CNMR: 520.38 (imine-CH carbon), 21.04p-CHs), 98.07 for G, 138-116
for aromatic carbons, 154 for’C162.38 for lactone carbon, 175.99 fot &hd 181.78 for imine carbon. Mass
Spectra: [M]=294.35

Analytical data of 4-hydroxy-3-(1-(2,4-dimethylphenylimino)ethyl)-2H-chromen-2-one(3c)

Colour: pale yellow; Yield: 76%; m.p. 188-1%D: IR (KBr,cm %):3600-2580 (broad phenoliy), 1711 ¢c-o) of
lactone ,1632v(-y) of imine, 1570, 1488 aromatied.c), 1338 {c.o)phenolic-OH;'HNMR: 52.64 ( S, 3H, imine —
CHa), 2.42 (S, 6H, for -2,4-Ckl 7.08 and 7.06 (m, 3H, Ph—H), 8.04 and 7.4-7.tHAsf coumarin moiety), 15.54
(S,1H, O—H);"*CNMR: 520.38 (imine-CHcarbon), 18.6 and 21.04 (2,4-§H99.16 for G, 138-116 for aromatic
carbons, 152 for & 162.56 for lactone carbon, 176.02 fof @&d 181.78 for imine carbon. Mass Spectra:
[M*]=307.04
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Analytical data of 4-hydroxy-3-(1-(p-clorophenylimino)ethyl)-2H-chromen-2-one(3d)

Colour: yellowish Green; Yield: 82%; m.p. 168-220; IR (KBr,cm ™):3600-2600(broad phenoligy),1720 §c-o)
of lactone ,1626v¢-y) of imine,1565 and 1484 aromatie{d), 1336 {c.0) phenolic-OH;'"HNMR: 32.68 (S, 3H,
imine —CHy), 7.19 and 7.47dd, 4H, (s84-, p-substituted), 8.04 and 7.5-7.2 (Ar-H of coumarinietyg, 15.92
(S,1H, O-H);**CNMR: 520.43 (imine-CH carbon), 98.07 for ¥ 133.9-116.7 for aromatic carbons, 154.1 fér C
162.12 for lactone carbon, 176.13 fot &hd 182.11 for imine carbon. Mass Spectra]f807.04; [M]=314.23
and 316.19 (in isotopic ratio of Chlorine )

Analytical data of 4-hydroxy-3-(1-(p-bromophenylimino)ethyl?-ZH-chromen-2—0ne(3e)

Colour: Green; Yield: 78%; m.p. 180-1%2; IR (KBr,cm™): 3600-2600 (broad phenoligo),1718 {c-o) Of
lactone ,1627v-y) of imine, 1563 and 1481 aromatiec{d), 1337 {c.0) phenolic-OH; *HNMR: 52.72 (S, 3H,
imine —CH), 7.22 and 7.51, dd, 4H, (s84-, p-substituted) , 8.14 and 7.4-7.1 (Ar-H of coumariniety),15.63
(S,1H, O—H);®*CNMR: 520.58 (imine-CHcarbon), 98.26 for & 134.4-115.8 for aromatic carbons, 153.8 fér C
163.16 for lactone carbon, 178.42 fot &hd 182.06for imine carbon. Mass Spectra’]f858.49 and 360.27 (in
isotopic ratio of Bromine)

Analytical data of 4-hydroxy-3-(1-(p-iodophenylimino)ethyl)-2H-chromen-2-one(3f)

Colour: Green; Yield: 72%; m.p. 198-2@ ; IR (KBr,cm™): 3600-2600 (broad phenolig,;),1716 {c-o) of
lactone ,1629v-y) of imine, 1560 and 1483 aromatiec{d), 1333 ¢c.0) phenolic-OH; *HNMR: 52.64 (S, 3H,
imine —CH,), 7.09 and 7.26, dd, 4H, (84, p-substituted) , 8.10 and 7.5-7.2 (Ar-H of coumariaiety), 15.71
(S,1H, O-H);"*CNMR: 520.36 (imine-CHcarbon), 98.02 for & 132.6-115.9 for aromatic carbons, 153.08 for C
162.02 for lactone carbon, 176.16 fotahd 181.91for imine carbon. Mass Spectra’]fM04.87

Analytical data of 4-hydroxy-3-(1-(p-methoxyphenylimino)ethyl)-2H-chromen-2-one(3g)

Colour: Light Green; Yield: 82%; m.p. 213-265; IR (KBr,cm®) : 3600-2600 (broad phenoligy),1710 {c-c) of
lactone, 1632 v(-y) of imine, 1563 and 1483 aromatiec{c), 1338 {c.0) phenolic-OH; HNMR: 32.66 (S, 3H,
imne —CH), 3.84 (S, 3H, of p-OC}), 6.97 and 7.14dd, 4H, (84, p-substituted) 8.05 and 7.5-7.2 (Ar-H of
coumarin moiety), 15.68 (S,1H, O—HJCNMR: 820.34 (imine-CH carbon), 55.6@-OCH; carbon), 98.04 for &
133.9-116.7 for aromatic carbons, 154 fdr £59.7 for lactone carbon, 176.07 forahd 181.59 for imine carbon.
Mass Spectra:[M=309.98

Analytical data of 4-hydroxy-3-(1-(p-ethoxyphenylimino)ethyl)-2H-chromen-2-one(3h)

Colour: Light Green; Yield: 70%; m.p. 237-240; IR (KBr,cm®) : 3600-2600 (broad phenoligy),1708 {c-) of
lactone,1630(-y) Of imine, 1564 and 1480 aromatiec{c), 1333 ¢c.0) phenolic-OH; '"HNMR: & 2.72(S, 3H,
imne —CH), 4.04 and 1.07 (q for2H and t for 3H of p-O&LHH;) 7.02 and 7.2 dd, 4H, (s8,-, p-substituted) 8.2
and 7.4-7.1(Ar-H of coumarin moiety), 15.88 (S,1BHH); *CNMR: 516.06 (ethoxy methyl), 20.02 (imine-GH
carbon), 55.80p-OCH,- carbon), 98.26 for ¥ 134.7-116.3for aromatic carbons, 156.2 fdr ©62.4 for lactone
carbon, 176.82 for tand 180.94for imine carbon. Mass Spectra’]§##23.06

Antibacterial Activity

Procedure:

The antibacterial activity was measured by agar mgihod.[23] Nutrient agar (Himedia) was prepared a
sterilized at 15 Psi for 15 minutes in the autoelalt was allowed to cool below 45°C and seededh witbid
suspension of test bacteria separately, prepaoed 2¢t hours old slant cultures. 3% inoculate wesedievery time.
The bacterial cultures selected were, two gram thegaultures viz.Escherichia coli, Salmonella typhi and two
Gram positive cultures vizStaphylococcus aureu, Bacillus subtilis. This seeded preparation was then poured
separately in sterile petri plate under aseptidiamn and allowed it to solidify.

Cups of 10mm diameter were made in the agar pldatesterile cork borer. 100l of compound solution prepared
in ethanol (0.1%) was added in the cups under igsemhdition with the help of micropipette. 10®f ethanol was
placed in separate cups as blank (negative cont@ul of solution of penicillin in ethanol (0.1%) walsa placed
on the seeded nutrient agar surface as standamnet antibiotic (positive control).

The plates were kept in refrigerator for 15 minutesallow diffusion of the compound from agar cugtoi the
medium. Then the plates were shifted to incubat87aC and incubated for 24 hours.

After incubation plates were observed for the zoh@hibition of bacterial growth around the agapc Results
were recorded by measuring the zone of inhibitromillimeter (mm) using zone readéraple-1).
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Table-1 Anti Bacterial activity

Compound Zone of Inhibition (diameter in mm)
E. coli | S.typhi | Saureus | B. subtilis

Penicillin 24 18 21 14
(3a) 16 - 13 7
(3b) 11 - 9 8
(3c) 10 - 7 7
(3d) 20 7 14 11

(3e) 19 7 13 11
(3f) 21 8 15 13
(39) 18 - 11 8
(3h) 17 - 12 7

Antifungal Activity

Procedure:

Antifungal activity was performed by Poison platethod.[23] The medium used was Potato Dextrose Agar
(Himedia). The medium was prepared and sterilizetDaPsi in autoclave for 15 minutes. Then the coumgl to

be tested is added to the sterile medium in aseptidition so as to get final concentration as 2flate with
ethanol was prepared as blank (negative controljiegily a plate with 1% Gresiofulvin was preparedstandard
reference plate (positive control).

Aspergillus niger, Penicillium chrysogenum, Fusarium moneliforme, Aspergillus flavuswere selected as test fungal
cultures. They were allowed to grow on slant forrd8irs so as to get profuse sporulation. 5ml o0Q.:4queous
solution of Tween 80 was added to the slant andespeere scraped with the help of nichrome wirgltmform
suspension.

The fungal suspension was inoculated on the pfatsared using compound with the help of nicromee yagop.
The plates were incubated at room temperature&drodirs.

After incubation plates were observed for the ghowt inoculated fungi. Results were record@alfle-2) as
moderate growth of fungi+{+), reduced growth of fungi+] and no growth of inoculated fungi (-) antifungal
activity.

Table-3 Anti fungal activity

Compound Growth of Fungi
A. niger | P. chrysogenum | F. mondiforme | A. flavus

Gresiofulvin - - - -
(3a) + ++ ++ +
(3b) + ++ ++ +
(3¢) + ++ ++ +
(3d) - - + -
(3e) - + + -
(3f) - - + -
(39) + ++ ++ +
(3h) + ++ ++ +

Moderate growth (++), Reduced growth (+) and No growth (-) of fungi
RESULTS AND DISCUSSION

All the reactions were carried out under convergiomethods. 3-acetyl-4-hydroxy-2H-chromen-2-@yefs the
intermediate that required for preparing Schiffdsad-hydroxy-3-(1-(arylimino)ethyl)chromen-2-on&a3h). 3-
acetyl-4-hydroxy-2H-chromen-2-on@)(was prepared from 4-hydroxy coumarit) py action of POGIn acetic
acid. The reactions were carried out in a protedtivod. The intermediate produ2} formed was recrystallized in
ethanol and purity was tested by TLC. 4-hydroxyt34rylimino)ethyl)chroman-2-one84-3h) were obtained by
refluxing in ethanol for 4 hrs. Increase in thediof refluxing did not improve the yield of product
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Assignment of significant peaks observed in IRINMR, **CNMR spectra of the compoun8s-3his clarified in
the analytical data. The IRspectra of compoBad3h showed high intensity band observed at 1632-1628 ism
assigned ta(C=N) vibration suggesting the formation of Schitise. Broad weak band around 3590-2580 ism
assigned to H bonded —OH in the Schiff bases. Tarel |t 1567-1480 chis assigned to the combination of
v(C=C) of the aromatic ring. A high intensity bandthe region 1338-1333 chis assigned to phenoligC-O)
vibration and 1720-1708 chfor lactone carbonyl.[24]

Each one of théH NMR spectradda-3hrevealed singlet for 3H between 2.64-2.72 ppm assigo imino methyl
group. Peaks between 8.2-7.0ppm are assigned toatimprotons. All'HNMR spectra of compound3b-3h
showed double doublet confirming para substitutiraryl moiety bonded to imino nitrogen. A broadgset at
15.63-15.92 ppm confirms the presence of 4-hydrgrglp. Compoun@8g revealed a peak at 3.84 ppm assigned to
-OCHs. Methylene proton of —Ols revealed a peak at 4.04 ppiHCNMR showed peaks between 159.7-163.16
ppm for lactone carbon, between 182.11-180.94 pprinfine carbon. Assignment given to other pealseoled in
"HNMR, *CNMR spectra and also molecular ion peaks in masstsa justifies the structures of compouBés3h.
The Schiff's bases synthesized were evaluated ritirbacterial and anti-fungal activity with differe strains of
bacteria and fungi. Results are shown in TabledL Bable-2. All imines have shown lesser activitpiagtE. coli,

S aureus and B. subtilis compared with penicillin taken as standard. Theviagtof compounds3d-3f was higher in
comparison and has also shown activity aganstphi and fungi. Antifungal activity observed agaidspergillus
species was encouraging in comparison with Peinigillchrysogenum and Fusarium moneliforme. However,
compounds3d-3fhave reduced the growth of these organisms. Thereéfomay be concluded from results that
antibacterial activity may be due to the preserfdetgen in the molecule.
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