Available online at www.der phar machemica.com

I'_Q\\a‘ma Cégl
&iz) I SSN 0975-413X Der Pharma Chemica, 2016, 8(1):408-411

7 CODEN (USA): PCHHAX  (http://derpharmachemica.com/archive.htm)
g

\

** De,.
**ed

An enviornmentally benign one-pot synthesis of 3-aryl-furo[3,2-c]coumarins
in PEG-400 and water

Devendra S. Wagar€®, Dinesh Lingampalle?, Mazhar Farooqui®and Ayesha Durrani*®

#Department of Chemistry ,Vivekanand College, Aurangabad. India
®Department of Chemistry, Dr. Rafiq Zakaria College for Women, Aurangabad, India

ABSTRACT

A Facile, ecofriendly, one-pot protocol for the synthesis of substituted 3-phenyl-furo[ 3,2-c] coumarins from in-situ
generated a-halo ketones and 4-hydroxy coumarins in PEG-400 and water as a greener solvent. The developed
protocol provides the better alternative to the existing method as it involves utilization of in-situ generated a-halo
ketones and avoids the use of lachrymatric o-hal oketones aswell as toxic organic solvents.
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INTRODUCTION

Multicomponent one pot synthesis has gaining pajiylgrimarily concerned with environmentally benig
synthesis due to features of atom economy and m@epa of various organic molecules by the intrdirc of

several diverse elements.[1] Furocoumarin deriestiare naturally occurring compounds and exhibiioua

biological activities such as antitumor, HIV inhilyy, anti-influenza, anti-inflamatory ,antitumanticoagulant,
antimicrobial ,insectisidal , antioxidant thesetéagrompted us to design and develop new syntheatimcol for the
synthesis of them[2-10].Although previous studiegviled much information about the biological aitt®s, but

several questions remains unanswered.

Recently many improved methods designed to syrghafsfuro[3,2-Clcoumarins using piperidine /tolugffel]
usinga-tosyloxyketones.[12] In this approach instead sihg toxic, corrosive and irritating bromine we diseser
friendly N-bromosuccinimide for the selective moriemination of various substituted acetophenomes avoid
the use of lachrymatric ,toxic and comparativelyslestablen-halo ketones. PEG is non-toxic ,easily available,
inexpensive, non-ionic liquid medium of low volégl thermally stable, reusable, also are phasestea
catalyst.[13] Many organic reaction carried out @n®EG-400 are gaining popularity like Heck reattiBaylis-
Hillman, Bignelli , Wacker etc. lonic liquid solvenare also the most popular solvent but are vepgmsive than
that of PEG.[14] Their toxicity and environmentéeets are the most part unknown .[15]

Only few methods have been describe for the sgighaf substituted furo[3,2-c]Jcoumarins; Zinab Zarend co-
workers reported synthesis of furo[3,2-c]Jcoumanitess one —pot oxidative pseudo three component iactVe
have developed a versatile, environmentally begigmvenient protocol for the synthesis of differgralbstituted
3-phenyl-furo[3,2-c]Jcoumarins from cyclocondesatioh in-situ generatedi-bromo ketones and 4- hydroxy
coumarins in PEG-400 as a greener medium to olatdiigh yield . In order to generaiebromo ketones in situ we
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have carried out bromination of substituted acetophes with N-bromo succinimide in PEG-400 at*8®lain
advantaged of this protocol is no need to isolatsitu generated lachrymatriebromo ketones and yield relatively
high.

Scheme:1
OH Ry o o
X PEG-400,80-85°C
4 + Br—N »
o 5 R CH3COOH/CH3COONH4
(o)
1 2 3

SYNTHESIS OF 3-PHENYL-FURO|3,2-C|COUMARINS

MATERIALSAND METHODS

Acetophenones , NBS and 4-Hydroxy coumarin usetthiswork were used without further purificationelting
points were taken in open capillary and are unemed. IR spectra were recorded using KBr (disdjom
JASCOFT-IR 4100,Japan,1H NMR AND 13C NMR Spectexcorded on 300 mhz spectrometer. silica gel from
Aldrich .inc. was used for column chromatographhefical shifts are reported in parts per millionfalfows:
chemical shift, multiplicity (s = singlet, d = ddeh t = triplet, q = quartet, m = multiplet).

General procedurefor synthesis of 4(a-j)

A mix. of aromatic acetophenone (5 mmol), NBS(5rat) in PEG-400 and water 1:2 proportion was dtifie 30
min at 885C . The formation ofa-Bromoketone was monitored by thin layer chromaapgy (TLC).After
completion of bromination, add the solution of 4dtgxy coumarin (5mmol) and acetic acid and ammonium
acetate(4:1) in PEG-400 and reaction mass fugtiged for 30 min. The progress of reaction wastawed by
Thin layer chromatography (TLC) .After completiohreaction 25 ml of ethyl acetate were added dimced for

20 min. this process repeated twice. The combiribgl Facetate phase was removed under reduced peeard
resulting crude product was purified by flash chavography (20% Ethyl acetate/Pet ether) to giveesponding 3-
Aryl-furo[3,2-c]Jcoumarins 4a-h) and mother liquor kept aside for further runs .

RESULT AND DISCUSSION

To determine the fate of proposal, we have camigdsimple reaction of Acetophenone, NBS in watet stirred

for 30min.at 88C but it was observed that without use of PEG-4&fttion dose not proceed. when we used PEG-
400 a catalytic amount and water as a solvent @tb by addition of solution of 4-Hydroxy coumariirts
ACOH/ACONH,(4:1) yielded cycloadduct 3-phenyl-furo[3,2-C]couina in good yieldablel. All the compounds
characterized by IRH and ** C NMR spectra as well as elemental analysis .Arcissignment comes from IR
vibrational frequency (1740-1750&nwhich are characteristic of -C=0 Stretching abomyl of coumarins .

Table1 ONE POT SYNTHESISOF 3-ARYL-FUROQ[3,2-C]COUM ARINS(4a-h)?

COMPOUNDS | R1 R2 % YIELD] M.Fc
4a H H 80 176
4b H CHS3 82 165
4c H | OCH3 82 163
4d H Cl 83 154
4e H Br 81 197
4f H NO2 82 203
49 H F 80 181
4h Br H 79 194

*Reaction condition: 1) acetophenones(0.5mmol), 4-hydroxycoumarins (0.5mmol), NBS(0.5mmol), (PEG-400/water in (1:2) ratio at 80°C for 30
min.; ®Isolated yield.
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Characterization data of 3-aryl-furo[3,2-c]coumarins(4a-h)

3-phenyl-4H-fur o[ 3,2-c]chr omen-4-one(4a)-

IR(KBr,cm-1):1735(-C=0 Stretch.),1638(4$), NMR(300 MHZ,CDC},ppm)57.47-7.93(m,10H}’*C NMR (CDCE,

75 MHz rt) §23.15(CH3), 107.6(S), 109.63(S), 113.1(d), 121.13(P3.9(d), 124.98(s), 125.2(s), 128.03(d),
128.5.(d),128.7(d),130.0(s),132.37(d),141.73(s).A¢3,159.8(s),165.13(s,CO of coumarin). Anal wled for
CigH1,05 C,78.25;H,4.38% FOUND78.17;H,4.23%.

3-(p-tolyl)-4H- furo[3,2-c]chromen-4-one(4b)

IR(KBr,cm-1): 1741(-C=0O Stretch.),1628,1129,9%6; NMR(300 MHZ,CDCk,ppm); & 2.45(S,3H,-CH),7.39-
7.83(M,10H).13C NMR(CDCI3,75 MHz rtp23.15(CH3), 107.8(S), 113.73(S), 119.1(d), 120.13@®5.1(d),
126.58(s), 127.32(s), 128.53(d), 130.12(d), 13H),3(37.32(s), 142.37(d), 157.13(s), 159.38(s),.1®&E, CO of
coumarin). anal. calculated fordEl;,05: C,78.25,H,4.38% FOUND78.17;H,4.23%

3-(4-methoxyphenyl)-4H-fur o[ 3,2-c]chr omen-4-one(4c)

IR(KBr,cm-1):3037,1728, (-C=0 Stretch.),1559,11B1NMR (300 MHZ,CDC},ppm); 3.92(S,3H,-OCH),7.12-
7.98(m,9H)*C NMR (CDCk,75 MHz rt) 857.37(q,0CH), 107.3(S), 111.2(S), 113.7(d), 117.2(d), 122.31(d
122.53(d),125.7(S),127.37(S),130.23(d),131.87(dR.3(d),153.21(S),159.37(S),160.3(S),160.82(CO afntarin
).anal.calculated for gH:,0,4: C,73.97;H,4.14% found C,73.93;H,4.13%.

3-(4-chlorophenyl)-4H-fur o[ 3,2-c]chromen-4-one(4d)

IR(KBr,cm-1):3029,1749 (-C=0O Stretch.),1638,11H;NMR (300 MHZ,CDC},ppm); & 7.12-7.98(m,9H}’C
NMR (CDCl,75 MHz rt) 6109.3(S), 113.3(S), 114.3(d), 118.3(d), 123.21(H3.54(d), 124.3(S), 130.31(S),
131.1(d), 131.91(d), 148.9(d),153.41(S),156.4769.,1(S),162.82(s, CO of coumarin) anal. calculafed
C17H1405Cl,67.48;H,3.16% found C,67.69,H,3.16%.

3-(4-bromophenyl)-4H-fur o[ 3,2-c]chr omen-4-one(4€)

IR (KBr,cm-1):3035,1751(-C=0O StretcHft NMR (300 MHZ,CDCh,ppm); & 7.29-7.99(m,9H}’C NMR
(CDCls, 75 MHz rt) 6 111.3(S), 113.9(S), 115.3(d), 119.3(d), 121.14®3.52(s), 125.3(S), 127.0(s), 128.42(d),
130.9(d), 132.31(d), 145.3(s), 153.21(S), 157.47159.3(S),(s,COof coumarin). anal. calculatedGgH,,0:Br,
C,59.3021;H,2.6162% found C,59.28,H,2.6256%.

3-(4-nitr ophenyl)-4H-fur o[ 3,2-c]chr omen-4-one(4f)

IR(KBr,cm-1):3027,1729 (-C=0 Stretch.),1631,134'H7NMR (300 MHZ,CDC},ppm); & 7.503-7.78(m, 3H),
7.803-8.12(m, 4H), 8.131-8.518(d, 2HE NMR (CDCk,75 MHZ rt) § 112.1(S), 115.9(S), 117.3(d), 118.3(d),
122.1(d),124.13(d),126.23(S),127.15(S),129.0(d)3ABd), 133.7(d), 144.31(S), 151.17(S), 156.7(H9.82 (s,
CO of coumarin).anal. calculated fogs8:9NOs: C,65.08; H, 3.05% found C, 65.81, H, 2.96%.

3-(4-fluor ophenyl)-4H-fur o 3,2-c]chr omen-4-one(4g)-

IR(KBr,cm-1):3033,1743.7 (-C=0O Stretch.),1638.13,33H NMR (300 MHZ,CDC},ppm); & 7.09-7.912(m,
9H);®*C NMR (CDC},75 MHz rt) $109.28(S), 111.25(S), 117.8(d), 117.13(d), 120,3(®3.31(d), 127.14(d),
129.21(S),130.91(S),132.3(d),135.9(d), 145.1(d).253),159.37(S),163.2(S),(s,CO of coumarin ).a@alculated
for CigH1605F: C, 71.64; H, 3.35% found C, 73.09; H, 3.32%.

3-(2-bromophenyl)-4H-fur o[ 3,2-c]chr omen-4-one(4h)

IR(KBr,cm-1):3039,1749.7 (-C=0O Stretch.),1632#B;NMR (300 MHZ,CDCh,ppm); & 8.13-7.32(m,9H}C
NMR (CDCl, 75 MHz rt) $119.28(S), 121.25(S), 122.18(d), 123.13(d), 128143(24.31(d), 125.24(d), 126.21(S),
129.31(S), 130.1(d), 134.12(d), 135.2(d), 141.511dp.22(d), 152.23(S), 159.97(S), 161.22(S), 3,0 coumarin
).anal. Calculated for H,905Br: C,59.3022; H, 2.616% found C, 60.109; H, 2.632%

CONCLUSION
We have reported a facile, one pot ,efficient, @ment, environmentally benign protocol for the thsis of 3-

aryl-furo[3,2-C]coumarins via in situ generate@romoketones. The notable features of this metdredhe used of
safer PEG-400 and water as a non-volatile, greemaetion medium at 8G. and comparatively high yield.
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