Available online www.jocpr.com

Journal of Chemical and Pharmaceutical Research, 2@, 6(12):655-661

ISSN : 0975-7384

Research Article CODEN(USA) : JCPRC5

a-Tosyloxyacetophenones: As a precursor in ultrasoaiassisted
multicomponent, diastereoselective synthesis tfans-2,3-dihydrofuro[3,2-c]
coumarins using [BMIm]OH and their antimicrobial evaluation

Deepak Wadhwd&*, Varun Arora °, Khalid Hussain®and PragiArora®
8 sharjyot Degree College, Pehowa, India

PR. K. S. D. College of Pharmacy, Kaithal, India
“Mewat College of Engineering, Nuh, Mewat, India

ABSTRACT

An eco-friendly, facile and efficient approach for the diastereosel ective synthesis of differently substituted trans-2,3-
dihydrofuro[ 3,2-c] coumarins is described. The method is based on the use of a-tosyloxyketones as a precursor and
ultrasonic irradiation as a source of energy and ionic liquid [ BMIm] OH, which functions both as a catalyst and the
reaction medium for the synthesis of trans-2,3-dihydrofuro[ 3,2-c] coumarins. The developed protocol provides a
better alternative to the existing methods as it involves utilization of a-tosyl oxyacetophenones avoiding the use of a-
hal oacetophenones. The antifungal and antibacterial evaluation of the title compounds 4a-4l is also described.
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INTRODUCTION

Dihydrofurans represents an important class of erygontaining heterocyclic compounds having a wadege of
biological activities and form the basic structafemany natural products [1,2]. Due to wide randéiological

activities related with this class of compound, elepment of various new and efficient methods foese
compounds has been an area of current interest.ngntioe various reported procedures for the syrgéhesi
dihydrofuran derivatives, oxidative coupling reao8 of alkenes with active methylene compounds ing

transition metal salts such us cerium(lV) ammoninitrate[3,4] and manganese(lll) acetate[5,6] arattiens of
diazo compounds[7] or iodonium ylides[8] with alksremploying organocatalyst are the most commomedier,
4-hydroxycoumarin is a recurring structural matifthany natural products of medicinal interest[9].

Because of the unique properties, such as low vgp@ssure, high chemical and thermal stabilitjyaiong ability,

non-flammability, behaviour as acidic or basic bei® and recyclability associated with room tenapere ionic
liquids they are widely recognised as green sol/émtsynthetic organic chemistry. [10,11] Owingth@se green
credentials, ionic liquids have attracted greatriest as environmentally benign reaction mediafEalysts[13]
and reagents [14] besides having many other apiglitsaAlso the use of ultrasonic irradiation in ofieal reactions
as an alternative energy source has proved to bebthe stepping stone towards the green synttesésoffers
advantage of enhanced reactivity, shorter reactimes and higher yields of pure products compaedhe

traditional heating methods [15, 16].

Keeping in mind the biological importance assodatéth furo[3,2€]coumarinsand need for the development of
greener protocol for their synthesis. We decidedestablish a greener protocol for the synthesismglwith
antifungal and antibacterial evaluation of furofg8]2oumarins that was more universal and satisfiedctiiteria of
green chemistry.
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EXPERIMENTAL SECTION

Melting points were taken in open capillaries areluncorrected. IR spectra were recorded on a R&ilkner 1800
Fourier transform (FT)—IR spectrophotometdrNMR and™*C NMR spectra were recorded on a Bruker 300-MHz
instrument using tetramethysilane (TMS) as an makestandard. The chemical shifts are expressqohits per
million (ppm) downfield from an internal tetrametsijane(TMS) standard. Ultrasonic bath (54 KHz, 300 1Lt
Capacity) of Through clean ultrasonic Pvt. Ltd {a)dwas used for the reactions under ultrasonadiation. a-
Tosyloxyacetophenon€d), required for the synthesis of targeted compouwdse prepared according to the
procedure reported in the literature[17].

General procedure for the synthesis of 4a-4l

A mixture of 4-hydroxycoumarif(1)(1.0 mmol), a-tosyloxyacetophenoné2)(1.0 mmol), benzaldehydé3)(1.0
mmol) and pyridine(1.0 mmol) in water (10 ml) wdaged in a 50 ml round bottomed flask. To this weded 40
mol% [BmIm]OH. The reaction mixture was sonicatédb@°C for 45-60 min. After completion of the reactiosn a
evident by TLC using (ethyl acetate: petroleum gtB6:75, v/v), the reaction mixture was allowecttml to room
temperature, water was added to the reaction nexdad the precipitate thus formed was collectediltogition at
suction pump and washed with cold ethanol to aftoads-2-aryloyl-3-aryl-2,3-dihydrofuro[3,2Z]coumarins(4a-
41) in high yield.

Characterization data of compound (4a-4l)

Compound 4a: IR (Vmae CM’): 1716, 1649H NMR(S, ppm): 4.79-4.80 (d, 1H, J = 5.4 Hz), 6.17-6.191(d, J =
4.8 Hz), 7.30-7.40 (m, 7H), 7.49-7.51 (d, 2H, J.2 Az), 7.60-7.66 (m, 1H), 7.81-7.87 (m, 38} NMR: 192.1,
166.4, 159.3, 155.4, 139.6, 134.5, 133.2, 133.6,3,2129.1, 128.2, 127.6, 124.2, 123.2, 117.0,2,105.4, 92.6,
49.3; Anal Calcd for &H¢04: C 78.25, H 4.48; Found: C 78.02, H 4.77.

Compound 4b: IR (Vimay CMY): 1706, 1661*H NMR (3, ppm): 4.83-4.84 (d, 1H, J = 5.1 Hz), 6.12-6.141d, J =
5.1 Hz), 7.30-7.42 (m, 7H), 7.48-7.50 (d, 2H, J.% Bz), 7.60-7.65 (m, 1H), 7.82-7.88 (m, 3IC NMR: 48.76,
92.37, 104.95, 112.10, 117.10, 123.22, 124.19,1526128.98, 129.18, 129.44, 129.78, 130.67, 133163,04,
138.15, 145.74, 155.45, 159.19, 166.50, 191.42].ABecd for G,H10,Cl: C 71.56, H 3.73 %; Found C 71.52, H
3.72 %.

Compound 4¢:IR (Vs cmY): 1722, 1606'H NMR (8, ppm): 3.82 (s, 3H), 4.73 (d, 1H, J = 4.8Hz), 6(d51H, J
= 4.8Hz), 6.91 (d, 2H, J = 9.0Hz), 7.23 (d, 2H,9.6Hz) , 7.35 (t, 1H, J = 7.2Hz), 7.40 (d, 1H; 3.8Hz), 7.51 (t,
2H, J = 7.8Hz), 7.61 (t, 1H, J = 7.8Hz), 7.66 @, D = 7.2Hz), 7.85 (d, 1H, J = 7.8Hz), 7.90 (d, 34 7.8Hz):*C

NMR : 192.2, 166.2, 159.4, 155.4, 134.4, 133.2,.93231.6, 129.1, 129.0, 128.7, 124.1, 123.2, 1171@.7,
112.2, 105.5, 92.8, 55.3, 48.9; Anal Calcd fegHzsOs: C 75.37, H 4.55; Found: C 74.90, H 4.83.

Compound 4d: IR (Vmax cMY): 1712(s), 1648(s)H NMR(S, ppm): 4.82 (d, 1H, J = 4.8Hz), 6.12 (d, 1H, J =
5.4Hz), 7.25 (d, 2H, J = 9.0Hz), 7.36-7.34 (m, 3HXO0 (d, 1H, J = 8.4Hz), 7.52 (t, 2H, J = 7.8HZzB2 (t, 1H, J =
7.2Hz), 7.67 (t, 1H, J = 7.2Hz), 7.83 (d, 1H, J.8H%Z), 7.90 (d, 2H, J = 7.8HZJC NMR: 191.8, 166.5, 159.2,
155.4, 138.1, 134.6, 134.1, 133.2, 133.1, 129.9,112129.0, 124.2, 123.2, 117.1, 112.1, 104.9,,98847; Anal
Calcd for G4H1sClO,4: C 71.56, H 3.75; Found: C 71.48, H 3.94.

Compound 4e:IR (Vmay €M): 1735, 1685'H NMR (8, ppm): 2.45 (s, 3H, C}), 4.79-4.81 (d, 1H, J = 4.8 Hz),
6.16-6.18 (d, 1H, J = 4.8 Hz), 7.29-7.41 (m, 9HE577.64 (m, 1H), 7.80-7.87 (m, 3HY'C NMR: 21.82, 49.46,
92.61, 105.37, 115.45, 117.02, 123.38, 127.58,1128129.26, 130.68, 132.63, 139.68, 153.40, 159184,98,
191.70; Anal. Calcd for £H,40.4: C 78.53, H 4.71 %; Found C 78.49, H 4.72 %.

Compound 4f: IR (vnax CMY): 1744, 1674*H NMR (5, ppm): 2.37 (s, 3H, CHl, 4.77- 4.79 (d, 1H, J = 4.8 Hz),
6.11-6.13 (d, 1H, J = 4.8 Hz), 7.16-7.42 (m, 8HE0?7.65 (m, 1H), 7.83-7.86 (dd, 1H, J = 0.9 Hz J.8 Hz),
7.94-7.98 (dd, 2H, J = 5.4 Hz, J' = 9.0 HZZ NMR: 21.13, 49.08, 92.65, 105.45, 112.18, 11611645, 117.06,
123.12, 124.12, 127.41, 129.71, 129.75, 130.01,7831131.92, 132.87, 136.46, 138.01, 155.41, 15980.74,
166.08, 168.15, 190.68; Anal. Calcd forig,04F: C 75.00, H 4.25 %; Found C 74.73, H 4.22 %.

Compound 4g:IR (Viay cMY): 1715, 1636H NMR (5, ppm): 4.82-4.84 (d, 1H, J = 5.1 Hz), 6.11-6.131(d, J =
5.1 Hz), 7.28-7.42 (m, 7H), 7.60-7.68 (m, 3H), 77785 (m, 3H);"*C NMR: 49.20, 92.57, 105.32, 112.10, 117.10,
123.13, 124.17, 127.54, 128.26, 129.36, 129.91,5P30132.02, 132.41, 132.96, 139.39, 155.42, 159.66.12,
191.22; Anal. Calcd for £H,504Br: C 64.45, H 3.36 %. Found C 64.39, H 3.36 %.
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Compound 4h: IR (Vmas cm?): 1715, 1636 H NMR (5, ppm): 3.92 (s, 3H, OCH 4.81-4.82 (d, 1H, J= 4.8 Hz),
6.14-6.16 (d, 1H, J= 4.8 Hz), 6.96-6.99 (d, 2H, 9.6 Hz), 7.32-7.43 (m, 7H), 7.60-7.65 (m, 1H),52891 (m,
3H); °C NMR: 49.55, 55.61, 92.52, 105.40, 112.26, 114PB7.04, 123.21, 124.09, 126.12, 127.59, 128.09,
129.26, 131.46, 132.83, 139.73, 155.42, 159.32,5864.66.42, 190.58; Anal. Calcd fops8:50s: C 75.37, H 4.52
%; Found C 75.67, H 4.85 %.

Compound 4i: IR (Vmax €MY): 1712, 1649*H NMR (3, ppm): 2.36 (s, 3H), 4.74 (d, 1H, J = 4.8Hz), §d61H, J =
4.8Hz), 7.35 (t, 1H, J = 7.8Hz), 7.40 (d, 1H, J.4H&), 7.50 (t, 2H, J = 7.8Hz), 7.61 (t, 1H, J 8Hz), 7.66 (t, 1H,

J = 7.2Hz), 7.85 (d, 1H, J = 7.8Hz), 7.90 (d, 2H; 3.2Hz)}°*C NMR: 192.2, 166.3, 159.3, 155.4, 137.9, 136.6,
134.4, 133.2, 132.8, 130.0, 129.1, 129.0, 127.4,112123.2, 117.0, 112.2, 105.5, 92.7, 49.2, 2Ar| Calcd for
CysH1804: C 78.52, H 4.74; Found: C 78.59, H 5.04.

Compound 4j: IR (Vmay, cmi%): 1723, 1658'H NMR (3, ppm): 2.37 (s, 3H, Cyl, 4.76- 4.78 (d, 1H, J = 4.8 Hz),
6.10-6.12 (d, 1H, J = 4.8 Hz), 7.22-7.42 (m, 8H5777.65 (m, 1H), 7.83-7.88 (m, 3HYC NMR: 21.13, 49.02,
92.66, 105.43, 112.15, 117.06, 123.12, 124.14,4127129.39, 129.66, 130.02, 130.46, 132.89, 136138,04,
141.06, 155.40, 159.18, 166.06, 191.10; Anal. Cfic@,sH,70,Cl: C 72.03, H 4.08 %; Found C 72.01, H 4.03 %.

Compound 4k: IR (Vpa, CM%): 1744, 1674H NMR (3, ppm): 2.37 (s, 3H, C§), 2.46 (s, 3H, Ck), 4.73-4.75 (d,
1H, J = 4.8 Hz), 6.14-6.16 (d, 1H, J = 4.8 Hz) 87242 (m, 8H), 7.59-7.65 (m, 1H), 7.80-7.82 (d, K 8.1 Hz),
7.86-7.88 (d, 1H, J = 7.8 HZ)'C NMR: 21.14, 21.81, 49.26, 92.69, 105.51, 112149,02, 123.21, 124.07, 127.44,
129.18, 129.91, 130.67, 132.78, 136.68, 137.86,524955.41, 159.32, 166.32, 191.78; Anal. CaladdgH»Ox:

C 78.77, H 5.05 %; Found C 78.73, H 5.03 %.

Compound 4l: IR (Vmay cmit): 1720, 1660H NMR (5, ppm): 2.47 (s, 3H, C¥), 4.80-4.82 (d, 1H, J = 5.1 Hz),
6.10-6.12 (d, 1H, J = 5.1 Hz), 7.25-7.43 (m, 8HB177.66 (m, 1H), 7.80-7.86 (m, 3HYC NMR: 49.20, 92.59,
105.32, 112.10, 117.09, 123.25, 124.18, 127.54,2828129.35, 129.41, 129.52, 130.48, 132.15, 132189.40,

141.10, 155.41, 159.16, 166.14, 191.02; Anal. Cfic@,sH,,0,Cl: C 72.03, H 4.08 %; Found C 72.0, H 4.01 %.

Biological activities

Antimicrobial assay

Total six microbial strains were selected on theibaf their clinical importance in causing diseage humans.
Two Gram-positive bacteriaSfgphylococcus aureus MTCC 96 andBacillus subtilis MTCC 121); two Gram-
negative bacteriaBEscherichia coli MTCC 1652 andPseudomonas aeruginosa MTCC 741) and two fungi,
Aspergillus niger and A. flavus, the ear pathogens isolated from the patientsuwtikshetra [18], were used in the
present study for evaluation of antimicrobial aityivof the chemical compounds. All the bacterialtates were
procured from Microbial Type Culture Collection (MT), IMTECH, Chandigarh. The bacteria were subcattu
on Nutrient agar whereas fungi on Sabouraud’s ds&tagar.

Antibacterial activity

The antibacterial activity of 12 chemical compounadss evaluated by the agar well diffusion method.tlhe
microbial cultures were adjusted to 0.5 McFarlatahdard, which is visually comparable to a micrbbigspension
of approximately 1.5 xf0cfu/mL. 20mL of Mueller Hinton agar medium was pedirinto each Petri plate and
plates were swabbed with 100 pL inocula of the meisroorganisms and kept for 15 min for adsorptigsing
sterile cork borer of 8mm diameter, wells were borgo the seeded agar plates and these were lagitted 100
puL volume with concentration of 2.0mg/mL of eachmpmund reconstituted in the dimethylsulphoxide (BDJS
All the plates were incubated at °87 for 24 hrs. Antibacterial activity of each compduwas evaluated by
measuring the zone of growth inhibition against thst organisms with zone reader (HiAntibiotic zawale).
DMSO was used as a negative control whereas Cgxadin was used as positive control. This proceduae
performed in three replicate plates for each ogyanand the mean values of the diameter of inhibidones +
standard deviations were calculated [19].

Determination of Minimum Inhibitory Concentration ( MIC) of chemical compounds

MIC is the lowest concentration of an antimicrob@dmpound that will inhibit the visible growth of a
microorganism after overnight incubatioMIC of the various compounds against bacterialirstravas tested
through a modified agar well diffusion method [18].this method, a two fold serial dilution of eachemically
synthesized compound was prepared by first redatiaty the compound in DMSO followed by dilution sterile
distilled water to achieve a decreasing concewptmatinge of 512 to 1ug/mL. A 100 uL volume of edittition was
introduced into wells (in triplicate) in the agdafes already seeded with 100pL of standardizeduinon (16
cfu/mL) of the test microbial strain. All test pdat were incubated aerobically af@7or 24 hrs and observed for
the inhibition zones. MIC, taken as the lowest @mi@tion of the chemical compound that compleigybited the
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growth of the microbe, showed by a clear zone bihition, was recorded for each test organism. @lpracin was
used as positive control.

Antifungal activity

The antifungal activity of 12 chemical compoundssweaaluated by poisoned food technique [20]. Thilsnwere
grown on Sabouraud’s dextrose agar (SDA) &C2fr 7 days and used as inocula. The 15mL of moB®A
(45°C) was poisoned by the addition of 100 pL volumeeath compound having concentration of 2.0mg/ml
reconstituted in the DMSO, poured into a steril¢riRdate and allowed it to solidify at room temptrre. The
solidified poisoned agar plates were inoculatethatcenter with fungal plugs (8mm diameter) obtdifrem the
colony margins and incubated af@5or 7 days. DMSO was used as the negative comtneteas Fluconazole was
used as the positive control. The experiments vendormed in triplicates. Diameter of fungal colesmiwas
measured and expressed as percent mycelial irdmibiti

Percent inhibition of myelial growth = (dc-dt) / dcx 100

dc = average diameter of fungal colony in negative control sets
dt = average diameter fungal colony in experimental sets

RESULTS AND DISCUSSION

We began our study with the optimization of four mpmnent reaction of4-hydroxycoumari(l), o-
tosyloxyacetophenong), benzaldehyd€3) and pyridine. To achieve our aim firstly, 4-hydyogumarin(1)(1.0
mmol), a-tosyloxyacetophenon@)(1.0 mmol), benzaldehyd8) (1.0 mmol), and pyridine(1.0 mmol)was dissolved
in water (10 ml) in a 50 ml round bottomed flask. this NaHCQ (30 mol%) was added and the reaction mixture
was sonicated at room temperature for 4 hr. thetimawas incomplete even after 4 hr. as evidenTb§ using
(ethyl acetate: petroleum ether; 25:75, v/v). Usuatkup followed by purification afforded the traBshenzoyl-3-
phenyl-2,3-dihydrofuro[3,2]coumarir{4a) in 35 % yield (Table 1, entry 1).The structureglafwere confirmedby
the combined use dH NMR, IR and**C NMR spectra and elemental analysis’thNMR of compound4a, the
two protons at the 2,3-position of the dihydrofu(@F) ring display two doublets &t4.798—4.814 and6.169—
6.185 ppm with the vicinal coupling constant J= #8. According to careful analysis and comparisortte
previously reported results, it was concluded the?,3-dihydrofuro[3,Z]coumarins are trans-isomers [21].

To improve the reaction efficacy it was furtheréstigated using different basic reagents (Tab@ntry 2-5). It was
found that using [BmIm]OH (30 mol%) results in theemation of4ain 75% yield in 2h (Table 1, entry 6). Inspired
by the results obtained using [BmIm]OH as a cataly$1,0 using ultrasonic irradiation at room temperatiiee
reaction was further explored by changing amountatélyst and temperature (Table 1, entry 7-10¢ fdaction
was then explored using different solvents (Tableedtry 10, 11) but this didn’t improve the resultgsing
[BmIm]OH (40 mol%) as a catalyst in,8 using ultrasonic irradiation at 8D results in the formation dfain 94%
yield in 45 min (Table 1, entry 9).

Table 1. Reaction 4-hydroxycoumarin (1)p-tosyloxyacetophenone (2), benzaldehyde (3) and jjine under various conditions

Entry Solvent Catalyst (mol %) TemfC) Time (min) Yield (%)

1 HO  NaHCQ(30) 35 240 35

2 H,0 Piperidine (30) 35 240 40
3 HO  DBU (30) 35 240 56

4 HO  NaOH (30) 35 120 35
5 HO  Imidazole (30) 35 120 80
6 H,O [BmIm]OH (30) 35 120 75
7 HO  [BmIm]OH (40) 35 90 82
8 H,O [BmIm]OH (50) 35 90 78
9 H,O [BmIm]OH (40) 50 45 94
10  EtOH  [BmIm]OH (40) 50 70 88
11 MeOH  [BmIm]OH (40) 50 75 84

#Reaction was performed using 4-hydroxycoumarin (1) (1.0 mmol), a-tosyloxyacetophenone (2) (1.0 mmol), benzaldehyde (3) (1.0 mmol), and
pyridine (1.0 mmol) under ultrasonic irradiation, ® Incomplete reaction

To delineate the approach the same reaction wdsregfurther using various substitutedosyloxyacetophenones

(2), different aromatic aldehydd8)containing both electron donating and electronasifeg groups under similar
conditions to afford trans-2,3-dihydrofuro-[3¢Roumarir{4a-4l) (Scheme 1) (Table 2).
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Scheme 1. Multicomponent, ionic mediated and ultrasind assisted synthesis dfans-2,3-dihydrofuro[3,2-cJcoumarin

Table 2. Physical data ofrans-2,3-dihydrofuro[3,2-c]Jcoumarin(4a-4l)

Product AF Ar? M.pt CC) (lit mp°C)*  Yield (%)
4a GHs CsHs 197 (198) 94
4b 4-CIGH, CsHs 221 (220) 88
4c GHs 4-OMeGH4 180 (180) 90
4d GHs 4-CICH, 173 (172) 88
4e 4-MeGH4 CsHs 227 (226) 20
af 4-FGH,4 4-MeGH,4 215 (215) 88
49  4-BrGHs  CeHs 234 (234) 84
4h 4-OMeGH; CgHs 220 (220) 90
4i CsHs 4-MeGH,4 194 (195) 92
4j 4-CICGH,4 4-MeGH,4 240 (240) 86
4k 4-MeGH4 4-MeGH4 256 (256) 92
41 4-MeGH,4 4-CICH, 251 (250) 94

Biological screening

A total of 12 chemical compounds were screenedtieir antibacterial and antifungal activity. Testeftemical
compounds possessed variable antibacterial actiagginst Gram-positive Sfaphylococcus aureus, Bacillus
subtilis) bacteria and antifungal activity again&spergillus niger and A. flavus. However, tested chemical
compounds did not exhibit any activity against Gnaegative bacteria. Positive controls produced iagmtly
sized inhibition zones against the tested bacteni@ fungi; however, negative control produced nseotable
inhibitory effect against any of the test organassrshown in Table 1 and 3.

Table 1: Antibacterial activity of chemical compourds through agar well diffusion method

Diameter of growth of inhibition zone (mmy
Compound No. Staphylococcus Bacillus  Escherichia  Pseudomonas

aureus subtilis coli aeruginosa
4a 16.3 17.0 - -
4b 17.6 18.6
4c 15.0 15.6
4d 15.3 16.3 - -
4e 16.3 17.6 - -
Af 18.3 20.3 - -
4g 17.6 18.6
4h 15.3 17.3
4 14.6 15.6
4j 14.3 15.3
4k 14.6 15.6
4] 14.6 15.3 - -
Ciprofloxacin 26.6 24.0 25.0 22.0

- No activity, Values, including diameter of the well (8mm), are means of three replicates

Tested chemical compounds showed zone of inhibi@mging between 14mm and 20mm against the bactena
the basis of zone of inhibition produced against tifist bacterium, compound number 4f was foundetanbst
effective againsB. subtilis andS. aureus, with zone of inhibition of 20.3mm and 18.3mm, pestively. However
other tested compounds showed moderate antibdaetiaty (Table 1).

In the whole series, the MIC of chemical compouraigyed between 64 and 256 pg/ml against the tbesietria.

Compound no4f was found to be best as they exhibit the lowest Mf 64pg/ml againsg aureus and four
compounds namelyib,4f, 49, 4kshowed lowest MIC of 64 pg/ml agairstsubtilis (Table 2).
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Table 2: Minimum inhibitory concentration (MIC) (in pg/ml) of compounds by using modified agar well ffiusion method

Compound  Staphylococcus ~ Bacillus

No. aureus subtilis
4a 128 128
4b 128 64
4c 128 128
4d 128 128
4e 128 128
af 64 64
4g 128 64
4h 128 128
4i 256 128
4j 256 128
4k 256 64
4] 256 128
Ciprofloxacin 6.25 6.25
nt- Not tested

Table 3: Antifungal activity of chemical compoundsthrough poisoned food method

Mycelial growth inhibition (%)

Corrlllpoound Aspergillus Aspergillus
’ niger flavus
4a 44.4 48.8
4b 46.6 51.1
4c 35.5 37.7
4d 41.1 43.3
4e 43.3 455
4f 51.1 53.3
49 53.3 57.7
4h 41.1 43.3
4 43.3 455
4j 38.8 41.1
4k 35.5 37.7
4 37.7 42.2
Fluconazole 81.1 7.7
CONCLUSION

In summary, we have developed an efficient and mgg®tocol for the synthesis @fans-2,3-dihydrofuro[3,2-
cJcoumarins in good yields through a one-pot, ttwemponent, condensation reaction of an 4-hydroxy@oin
(1), a-tosyloxyacetophenong), benzaldehyd¢3)and pyridineusing40 mol% [BmIm]JOH as catalyst iruagus
solution. The reaction was performed under ultrasdmadiation. The use ofi-tosyloxyacetophenones over
haloacetophenones makes this method more convemetiandling. The convenient, greener and efficient
characteristics of this protocol make it of primaprtance for synthesising such type of furan riwbggch are then
screened for their antifungal activity, antibacésctivity. Amongall the tested chemical compoyratsnpound no

4f showed good antibacterial and antifungal agtivit
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