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Experimental

Synthesisofhighlyoxygenatedfuro[3,2-c]pyran-4-one(4,5,8and9)

Dehydroaceticacid(1,1mmol)oritschalcone(4,1mmol)wasdissolvedinacetonitrile

(15mL)andrefluxedfor3hoursafteradditionofα-bromoketone(2,1mmol)and

potassium carbonate(K2CO3)(3mmol).ThereactionwasmonitoredbyTLC using

hexanefrom petroleum-ethylacetate(9:1).Aftercompletion,thereactionmixturewas

cooledtoroom temperatureandwaterwasaddedtoprecipitatethedesiredproduct(4,

5).Theprecipitateswerefiltered,washedwithwaterandcrystallizedfrom ethanol.

Similarly,furo[3,2-c]chromen-4-ones(8,9)weresynthesizedusingtheaboveprotocols.

2-Benzoyl-3,6-dimethyl-4H-furo[3,2-c]pyran-4-one(4a)

Colour:White,m.p.142ºC,yield98%,I.R.(KBr,cm-1):1756(-O-C=O),1622(-C=O);1HNMR

(400MHz,CDCl3)δ:7.93(m,2H,C2’/C6’-H),7.60(m,1H,C4’-H),7.50(m,2H,C3’/C5’-H),

6.43(d,1H,C7-H,J=0.9Hz),2.66(s,3H,C3-CH3),2.37(s,3H,C6-CH3);13CNMR(100MHz,

CDCl3):184.00(-C=O),163.27(C-1a),161.92(C-6),159.27(C-2),147.98(C-4),137.40(C-

1’),132.77(C-3),131.37(C-4’),129.34(C-2’/C-6’),128.44(C-3’/C-5’),109.98(C-3a),

95.63(C-7),20.58(C-6-CH3),10.88(C-3-CH3);HRMS:m/z(M+)calcd.forC16H12O4:

268.0736,found:269.0889(M++H).



6-Dimethyl-2-(4-methylbenzoyl)-4H-furo[3,2-c]pyran-4-one(4b)

Colour:White,m.p.205ºC,yield98%,I.R.(KBr,cm-1):1736(-O-C=O),1624(-C=O);1HNMR

(400MHz,CDCl3)δ:7.85(d,2H,C2’/C6’-H,J=8.4Hz),7.29(d,2H,C3’/C5’-H,J=8.0Hz),6.42

(d,1H,C7-H,J=0.8Hz),2.66(s,3H,C3-CH3),2.45(s,3H,C6-CH3),2.37(s,3H,C4’-CH3);13C

NMR(100MHz,CDCl3):183.69(-C=O),163.09(C-1a),161.80(C-6),159.34(C-2),148.14

(C-4),143.71(C-4’),134.75(C-1’),130.88(C-3),129.55(C-2’/C-6’),129.15(C-3’/C-5’),

109.95(C-3a),95.65(C-7),21.73(C-4’-CH3),20.57(C-6-CH3),10.88(C-3-CH3);HRMS:

m/z(M+)calcd.forC17H14O4:282.0892,found:283.1008(M++H).

2-(4-Methoxybenzoyl)-3,6-dimethyl-4H-furo[3,2-c]pyran-4-one(4c)

Colour:white,m.p.209ºC,yield98%,I.R.(KBr,cm-1):1746(-O-C=O),1629(-C=O);1HNMR

(400MHz,CDCl3)δ:7.99(d,2H,C2’/C6’-H,J=6.88Hz),6.99(d,2H,C3’/C5’-H,J=6.88Hz),

6.43(d,1H,C7-H,J=0.8Hz),3.90(s,3H,C4’-OCH3),2.66(s,3H,C3-CH3),2.37(s,3H,C6-

CH3),13CNMR(100MHz,CDCl3):182.41(-C=O),163.50(C-1a),162.95(C-4’),161.63(C-

6),159.32(C-2),148.30(C-4),131.89(C-2’/C-6’),130.49(C-1’),130.11(C-3),113.78(C-

3’/C-5’),109.96(C-3a),95.61(C-7),55.53(C-4’-OCH3),20.53(C-6-CH3),10.82(C-3-CH3);

HRMS:m/z(M+)calcd.forC17H14O5:298.0841,found:299.0958(M++H).

(E)-2-Benzoyl-3-(2,5-dimethoxystyryl)-6-methyl-4H-furo[3,2-c]pyran-4-one(5a)

Colour:lightyellow,m.p.162ºC,yield95%,I.R.(KBr,cm-1):1741(-O-C=O),1627(-C=O);
1HNMR(400MHz,CDCl3)δ:8.47(d,1H,-CH=CH-Ar,J=16.3Hz),7.91(t,2H,C2’/C6’-H,

J=7.2,1.6Hz),7.77(d,1H,-CH=CH-Ar,J=16.3Hz),7.62(t,1H,C4’-H,J=7.6Hz),7.51(t,

2H,C3’/C5’-H,J=7.6,7.6Hz),7.19(dd,1H,C4”,J=8.0,1.6Hz),7.10(d,1H,C6”,J=1.6Hz),

6.87(d,1H,C3”,J=8.4Hz),6.45(s,1H,C7-H),3.92(s,6H,C3’-Ar-OCH3),2.41(s,3H,C6-

CH3);13CNMR(100MHz,CDCl3):184.33(-C=O),163.76(C-1a),163.29(C-6),159.23(C-

5”),149.99(C-2”),149.09(C-2),146.85(C-4),140.76(C-3),138.04(C-1’),132.59(C-4’),

132.10(-CH=CH-Ar),130.12(C-2’/,C-6’),129.39(C-3’/C-5’),128.41(-CH=CH-Ar),121.49

(C-3a),114.44(C-1”),111.05(C-3”),109.41(C-4”),107.41(C-6”),95.58(C-7),55.95(C-5”-

OCH3),55.93 (C-2”-OCH3),20.47 (C-6-CH3);HRMS:m/z(M+)calcd.forC25H20O6:

416.1260,found:417.1258(M++H).



(E)-3-(2,5-Dimethoxystyryl)-6-methyl-2-(4-methylbenzoyl)-4H-furo[3,2-c]pyran-4-one(5b)

Colour:lightyellow,m.p.140ºC,yield95%,I.R.(KBr,cm-1):1815(-O-C=O),1658(-C=O);1H

NMR(400MHz,CDCl3)δ:8.73(d,1H,-CH=CH-Ar,J=16.6Hz),7.84(d,1H,-CH=CH-Ar,

J=16.5Hz),7.83(d,2H,C2’/C6’-H,J=8.2Hz),7.31(d,2H,C3’/C5’-H,J=8.0Hz),7.12(d,1H,

C4”-H,J=1.5Hz),6.83(s,1H,C6”,C3”-H,J=1.6Hz),6.44(d,1H,C7-H,J=0.7Hz),3.84(s,6H,

C2”/C5”-OCH3),2.45(s,3H,C6-CH3),2.39(s,3H,C4’-CH3);13CNMR(100MHz,CDCl3):

183.95(-C=O),163.53(C-1a),163.09(C-6),159.18(C-5”),153.74(C-2”),152.54(C-2),

147.31(C-4),143.55(C-4’),135.58(C-3a),135.29(C-1’),131.70(-CH=CH-Ar),129.64(C-

2’/C-6’),129.11(C-3’/C-5’),126.95(-CH=CH-Ar),117.08(C-3a),115.70(C-1”),112.74(C-

3”),111.99(C-4”),107.40(C-6”),95.50(C-7),56.59(C-5”-OCH3),55.81(C-2”-OCH3),

21.72(C-4’-CH3),20.43(C-6-CH3);HRMS:m/z(M+)calcd.forC26H22O6:430.1416,found:

431.1203(M++H).

(E)-3-(2,5-Dimethoxystyryl)-2-(4-methoxybenzoyl)-6-methyl-4H-furo[3,2-c]pyran-4-one(5c)

Colour:lightyellow,m.p.138ºC,yield95%,I.R.(KBr,cm-1):1743(-O-C=O),1625(-C=O);
1HNMR(400MHz,CDCl3)δ:8.70(d,1H,-CH=CH-Ar,J=16.7Hz),7.96(dd,2H,C2’/C6’-H,

J=6.9,2.0Hz),7.82(d,1H,-CH=CH-Ar,J=16.5Hz),7.13(t,1H,C4”-H,J=1.3,1.5Hz),6.99

(dd,2H,C3’/C5’-H,J=6.9,2.0Hz),6.83(d,1H,C3”/C6”-H,J=1.6Hz),6.45(d,1H,C7-H,

J=0.8Hz),3.86(s,9H,C3’/C2”/C5”-OCH3),2.40(s,3H,C6-CH3);13CNMR(100MHz,CDCl3):

182.74(-C=O),163.41(C-1a),163.38(C-4’),162.97(C-6),159.21(C-5”),153.74(C-2”),

152.50(C-2),147.44(C-4),135.28(C-3),131.99(-CH=CH-Ar),131.30(C-2’/C-6’),130.51

(C-1’),126.99 (-CH=CH-Ar),117.14 (C-3a),115.67 (C-1”),113.71 (C-3”),112.74(C-

4”),111.91(C-3’/C-5’), 107.37(C-6”), 95.50(C-7), 56.59(C-5”-OCH3), 55.82(C-2”-

OCH3),55.53(C-4’OCH3),20.42(C-6-CH3);HRMS:m/z(M+)calcd.forC26H22O7:446.1366,

found:447.1204(M++H).

(E)-2-Benzoyl-3-(2,4-dimethoxystyryl)-6-methyl-4H-furo[3,2-c]pyran-4-one(5d)

Colour: dark yellow,m.p.140ºC,yield 95%, I.R.(KBr,cm-1): 1739(-O-C=O),1624(-

C=O);1HNMR(400MHz,CDCl3)δ:8.73(d,1H,-CH=CH-Ar,J=16.6Hz),7.90(m,2H,C2’/C6’-

H), 7.86(d,1H,-CH=CH-Ar,J=16.5Hz), 7.58(m,1H,C4’-H), 7.54(m,1H,C6”-H), 7.51(m,

2H,C3’/C5’-H,J=8.9Hz),6.50(dd,1H,C5”-H,J=2.0,8.5Hz), 6.45(d,1H,C3”-H,J=2.3Hz),



6.42(d,1H,C7-H,J=0.8Hz), 3.82(s,6H, C2”/C4”–OCH3), 2.39(s,3H,C6-CH3);
13CNMR(100MHz,CDCl3):184.22(-C=O),163.58(C-1a),163.20(C-6),161.66(C-4’’),159.31(C

-2),159.25(C-4),146.68(C-2’’),138.16(C-3),136.23(C-1’),133.01(C-4’),132.53(-CH=CH-Ar),

129.46(C-6”), 128.89(C-2’/C-6’),128.42(C-3’/C-5’),119.29(-CH=CH-Ar), 114.61(C-3a),

107.44(C-1”),105.14(C-5”),98.4(C-3”),95.53(C-7),55.72(C-2”-OCH3),55.43(C-4”-OCH3),

20.43(C-6-CH3);HRMS:m/z(M+)calcd.forC25H20O6:416.1260,found:417.1308(M++H).

(E)-3-(2,4-Dimethoxystyryl)-6-methyl-2-(4-methylbenzoyl)-4H-furo[3,2-c]pyran-4-one(5e)

Colour:darkyellow,m.p.186ºC,yield95%,I.R.(KBr,cm-1):1741(-O-C=O),1627(-C=O);
1HNMR(400MHz,CDCl3)δ:8.71(d,1H,-CH=CH-Ar,J=16.6Hz),7.86(d,1H,-CH=CH-Ar,

J=16.6Hz),7.84(d,2H,C2’/C6’-H,J=8.2Hz),7.56(d,1H,C6”-H,J=8.5Hz),7.28(d,2H,

C3’/C5’-H,J=7.9Hz),6.50(dd,1H,C5”-H,J=2.0,8.5Hz),6.45(d,1H,C3”-H,J=2.4Hz),6.42

(d,1H,C7-H,J=0.8Hz),3.89(s,6H,C2”/C4”-OCH3),2.45(s,3H,C6-CH3),2.39(s,3H,C4’-

CH3);13CNMR(100MHz,CDCl3):183.92(-C=O),163.41(C-1a),163.05(C-6),161.58(C-

4”),159.27(C-2),146.90(C-4),143.31(C-2”),141.16(C-4”),135.90(C-3),135.46(C-

1’),132.59(-CH=CH-Ar),129.59(C-6”),129.05(C-2’/C-6’),128.85(C-3’/C-5’),119.37(-

CH=CH-Ar),114.71(C-3a),107.42(C-1”),105.13(C-5”),98.46(C-3”),95.52(C-7),55.70

(C-2”-OCH3),55.42(C-4”-OCH3),21.71(C-4’-CH3),20.41(C-6-CH3);HRMS:m/z(M+)calcd.

forC26H22O6:430.1416,found:431.1361(M++H).

(E)-3-(2,4-Dimethoxystyryl)-2-(4-methoxybenzoyl)-6-methyl-4H-furo[3,2-c]pyran-4-one(5f)

Colour:darkyellow,m.p.180ºC,yield95%,I.R.(KBr,cm-1):1741(-O-C=O),1624(-C=O);
1HNMR(400MHz,CDCl3)δ:8.68(d,1H,-CH=CH-Ar,J=16.6Hz),7.97(dd,2H,C2’/C6’-H,

J=2.0,6.8Hz),7.84(d,1H,-CH=CH-Ar,J=16.5Hz),7.58(d,1H,C6”-H,J=8.6Hz),6.98

(dd,2H,C3’/C5’-H,J=2.0,6.9Hz),6.51(dd,1H,C5”-H,J=2.3,8.4Hz),6.45(d,1H,C7-H,J

=0.8Hz),3.82(s,9H,C4’/C2”/C4”-OCH3),2.40(s,3H,C6-CH3);13CNMR(100MHz,CDCl3)

:182.74(-C=O),163.30(C-1a),163.25(C-4’),162.93(C-6),161.53(C-4”),159.33(C-2),

159.21(C-4),147.02(C-2”),135.60(C-3),132.21(-CH=CH-Ar),131.93(C-2’/C-6’),130.67

(C-1’),128.77(C-6”),119.39(-CH=CH-Ar),114.75(C-3a),113.66(C-3’/C-5’),107.39(C-1”),

105.11(C-5”),98.45(C-3”),95.53(C-7),55.71(C-2”-OCH3),55.53(C-4”-OCH3),55.43(C-4’-

OCH3),20.42(C-6-CH3); HRMS:m/z(M+) calcd.for C26H22O7: 446.1366, found:



447.1320(M++H).

(E)-2-Benzoyl-3-(3,4-dimethoxystyryl)-6-methyl-4H-furo[3,2-c]pyran-4-one(5g)

Colour:yellow,m.p.160ºC,yield95%,I.R.(KBr,cm-1):1739(-O-C=O),1624(-C=O);1HNMR

(400 MHz,CDCl3)δ:8.46(d,1H,-CH=CH-Ar,J=16.4Hz),7.91(t,2H,C2’/C6’-H,J=7.2,1.4Hz),

7.76(d,1H,-CH=CH-Ar,J=16.4Hz),7.60(t,1H,C4’-H,J=7.4Hz), 7.52(t,2H,C3’/C5’-

H,J=1.3,7.4Hz), 7.19(dd,1H,C6”-H,J=1.8,8.3Hz), 7.09(d,1H,C2”-H,J=1.8Hz),

6.86(d,1H,C5”–H,J=8.3Hz), 6.44(d,1H,C7-H,J=0.8Hz), 3.92(s,6H,C3”/C4”-OCH3),

2.41(s,3H,C6-CH3); 13CNMR(100 MHz,CDCl3):184.32(-C=O),163.75(C-1a),163.28(C-6),

159.20(C-3”),150.01(C-4”),149.11(C-2),146.86(C-4),140.76(C-3),138.05(C-1’),132.57(-

CH=CH-Ar),132.09(C-4’),130.14(C-1”),129.38(C-2’/C-6’),128.40(C-3’/C-5’), 121.48(-

CH=CH-Ar),114.44(C-3a),111.08(C-6”),109.46(C-5”),107.40(C-2”),95.56(C-7),55.94(C-

3”/C-4”-OCH3),20.45(C-3-CH3);HRMS:m/z(M+)calcd.forC25H20O6:416.1260,found:

417.1265(M++H).

(E)-3-(3,4-Dimethoxystyryl)-6-methyl-2-(4-methylbenzoyl)-4H-furo[3,2-c]pyran-4-one(5h)

Colour:yellow,m.p.134ºC,yield96%,I.R.(KBr,cm-1):1741(-O-C=O),1627(-C=O);
1HNMR(400MHz,CDCl3)δ:8.46(d,1H,-CH=CH-Ar,J=16.4Hz),7.85(d,2H,C2’/C6’-H,

J=8.2Hz),7.79(d,1H,-CH=CH-Ar,J=16.4Hz),7.33(d,2H,C3’/C5’-H,J=8.0Hz),7.23(dd,

1H,C6”-H,J=2.0,8.4Hz),7.12(d,1H,C2”-H,J=2.0Hz),6.88(d,1H,C5”-H,J=8.4Hz),

6.45(d,1H,C7-H,J=0.8Hz),3.94(s,6H,C3”/C4”-OCH3),2.46(s,3H,C6-CH3),2.41(s,3H,

C4’-CH3);13CNMR(100MHz,CDCl3):184.03(-C=O),163.61(C-1a),163.14(C-6),159.28

(C-3”),149.93(C-4”),149.08(C-2),147.08(C-4),143.54(C-4’),140.46(C-3),135.34(C-1’),

131.71 (-CH=CH-Ar),130.20 (C-1”),129.61 (C-2’/C-6’),129.12 (C-3’/C-5’),121.44 (-

CH=CH-Ar),114.55(C-3a),111.05(C-6”),109.40(C-5”),107.39(C-2”),95.58(C-7),55.95

(C-3”/C-4”-OCH3),21.74(C-4’-CH3),20.46(C-6-CH3);HRMS:m/z(M+)calcd.forC26H22O6:

430.1416,found:431.1454(M++H).

(E)-3-(3,4-dimethoxystyryl)-2-(4-methoxybenzoyl)-6-methyl-4H-furo[3,2-c]pyran-4-one(5i)

Colour:yellow,m.p.139ºC,yield96%,I.R.(KBr,cm-1):1739(-O-C=O),1629(-C=O);
1HNMR(400MHz,CDCl3)δ:8.43(d,1H,-CH=CH-Ar,J=16.4Hz),7.98(d,2H,C2’/C6’-H,J=



8Hz),7.76(d,1H,-CH=CH-Ar,J=16.4Hz),7.21(d,1H,C2”-H,J=8.1Hz),7.12(s,1H,

C5”-H),7.01(d,2H,C3’/C5’-H,J=8Hz),6.88(dd,1H,C6”-H,J=3.6,8.3Hz),6.46(d,1H,C7-

H,J=2.8Hz),3.91(s,9H,C3”/C4”-OCH3,C4’-OCH3),2.41(s,3H,C6-CH3);13CNMR(100

MHz,CDCl3):182.82(-C=O),163.49(C-1a),163.37(C-4’),163.02(C-6),159.30(C-3”),

149.87(C-4”),149.07(C-2),147.21(C-4),140.16(C-3),131.94(-CH=CH-Ar),131.33(C-

2’/C-6’),130.57(C-1’),130.24(C-1”),121.38(-CH=CH-Ar),114.61(C-3’/C-5’),113.72(C-

3a),111.05(C-6”),109.37(C-5”),107.35(C-2”),95.57(C-7),55.95(C-3”/C-4”-OCH3),

55.54 (C-4’-OCH3),20.45 (C-6-CH3);HRMS :m/z(M+)calcd.forC26H22O7:446.1366,

found:447.1381(M++H).

(E)-2-Benzoyl-)-6-methyl-3-(3,4,5-trimethoxystyryl-4H-furo[3,2-c]pyran-4-one(5j)

Colour:lightyellow,m.p.167ºC,yield95%,I.R.(KBr,cm-1):1743(-O-C=O),1625(-C=O);
1HNMR(400MHz,CDCl3)δ:8.44(d,1H,-CH=CH-Ar,J=16.3Hz),7.92(dd,2H,C2’/C6’-H,J

=1.4,8.2Hz),7.76(d,1H,-CH=CH-Ar,J=16.3Hz),7.62(t,1H,C4’-H),7.53(t,2H,C3’/C5’-

H,J=7.6Hz),6.80(s,2H,C2”/C6”-H),6.46(d,1H,C7-H,J=0.8Hz),3.93(s,9H,C3”/C4”/C5”-

OCH3),2.43(s,3H,C6-CH3);13CNMR(100MHz,CDCl3):184.41(-C=O),163.85(C-1a),

163.35 (C-6),159.23(C-3”/C-5”),153.36(C-2),147.08(C-4),140.70(C-3), 138.96(C-

4”),138.96(C-1’),137.96(C-1”),132.70(-CH=CH-Ar),131.62(C-4’),129.41(C-2’/C-

6’),128.45(C-3’/C-5’),115.77(-CH=CH-Ar),107.39(C-3a),104.49(C-2’’/C-6’’),95.59(C-

7),60.99(C-4”-OCH3),56.19(C-3”/C-5”-OCH3),20.49(C-6-CH3); HRMS:m/z(M+) calcd.for

C26H22O7:446.1366,found:447.1381(M++H).

(E)-6-Methyl-2-(4-methylbenzoyl)-3-(3,4,5-trimethoxystyryl)-4H-furo[3,2-c]pyran-4-one(5k)

Colour:lightyellow,m.p.140ºC,yield 95%,I.R.(KBr,cm-1):1737(-O-C=O),1634(-C=O);
1HNMR(400MHz,CDCl3)δ:8.42(d,1H,-CH=CH-Ar,J=16.3Hz),7.84(d,2H,C2’/C6’-H,J=8.1

Hz),7.77(d,1H,-CH=CH-Ar,J=16.3Hz),7.32(d,2H,C3’/C5’-H,J=8.1Hz),6.82(s,2H,C2”/C6”-H),

6.45(d,1H,C7-H,J=0.8Hz),3.83(s,12H,C3”/C4”/C5”-OCH3),2.45(s,3H,C6-CH3),2.41(s,3H,C4’-

CH3);13CNMR(100MHz,CDCl3):184.06(-C=O),163.669(C-1a),159.25(C-6), 153.35(C-3”/C-

5”),152.42(C-2),147.30(C-4),143.66(C-4’),140.39(C-3),138.94(C-4”),135.27(C-1”),132.77(-

CH=CH-Ar),131.19(C-1’),129.63(C-2’/C-6’),128.99(C-3’/C-5’),115.87(-CH=CH-

Ar),107.36(C-3a),104.51(C-2”/C-6”),95.57(C-7),60.97(C-4”-OCH3),56.16(C-3”/C-5”-OCH3),



21.73(C-4’-CH3),20.45(C-6-CH3);HRMS:m/z(M+)calcd.forC27H24O7:460.1522,found:

461.1659(M++H).

(E)-2-(4-Methoxybenzoyl)-6-methyl-3-(3,4,5-trimethoxystyryl)-4H-furo[3,2-c]pyran-4-

one(5l)

Colour:lightyellow,m.p.143ºC,yield 95%,I.R.(KBr,cm-1):1734(-O-C=O),1616(-C=O);
1HNMR(400MHz,CDCl3)δ:8.40(d,1H,-CH=CH-Ar,J=16.3Hz),7.96(d,2H,77,J=8.9Hz),

7.73(d,1H,-CH=CH-Ar,J=16.3Hz), 7.00(d,2H,C3’/C5’-H,J=8.9 Hz), 6.80(s,2H,C2”/C6”-H),

6.47(d,1H,C7-H,J=0.8Hz), 3.84(s,12H,C3”/C4”/C5”/OCH3,C4’-OCH3), 2.41(s,3H,C6-

CH3);13CNMR(100 MHz,CDCl3):182.88(-C=O),163.56(C-1a), 163.45(C-4’),163.08(C-

6),159.30(C-3”/C-5”),153.34(C-2),147.45(C-4), 140.08(C-3),138.84(C-4”),132.82(C-

1”),131.97(-CH=CH-Ar),130.81(C-2’/C-6’),130.50(C-1’),115.95(-CH=CH-Ar),113.75(C-3a),

107.33(C-3’/C-5’), 104.42(C-2”/C-6”),95.58(C-7),60.97(C-4”-OCH3),56.16(C-3”/C-5”-

OCH3),55.54(C-4’-OCH3),20.46(C-6-CH3);HRMS:m/z(M+)calcd.forC27H24O8:476.1471,

found:477.1550(M++H).

2-Benzoyl-3-methyl-4H-furo[3,2-c]chromen-4-one(8a)

Colour:white,m.p.141ºC,yield92%,IR(KBr,cm-1):1753(-O-C=O),1672(-C=O);1HNMR:

(400MHz,CDCl3)δ:8.03(d,2H,C2’/C6’-H,J=7.08Hz),7.91(dd,1H,C9-H,J=7.8,7.8

Hz),7.60-7.65(m,2H,C4’-HandC7-H),7.56(t,2H,C3’/C5’-H),7.47(d,1H,C6-H,J=8.3Hz),

7.38(t,1H,C8-H,J=6.8,8.3Hz),2.76(s,3H,C3-CH3),13CNMR(100MHz,CDCl3)δ:

183.96(-C=O),157.84(C-9b),157.75(C-4),153.75(C-5a),149.07(C-2),137.33(C-1’),

132.97(C-4’),132.31(C-7),132.01(C-3),129.47(C-2’/C-6’),128.54(C-3’/C-5’),124.83(C

-8),121.75(C-9),117.59(C-6),112.20(C-3a),111.95(C-9a),10.82(C-3-CH3);HRMS:

(m/z)M+ calcd.forC19H12O4:304.0736,found:305.0798(M++H).

3-Methyl-2-(4-methylbenzoyl)-4H-furo[3,2-c]chromen-4-one(8b)

Colour:lightbrown,m.p.108ºC,yield:90%,IR(KBr,cm-1):1726(-O-C=O),1656(-C=O);
1HNMR:(400MHz,CDCl3)δ:7.95(d,2H,C2’/C6’-H,J=8.4Hz),7.91(dd,1H,C9-H,J=

7.8Hz),7.57-7.62(m,1H,C7-H),7.47(d,1H,C6-H,J=7.6Hz),7.35-7.39(m,3H,C8-H,

C3’/C5’-H),2.74(s,3H,C3-CH3),2.38(s,3H,C4’-CH3);13CNMR(100MHz,CDCl3)δ:183.64



(-C=O),163.06(C-9b),161.77(C-5a),159.29(C-2),148.15(C-4),143.67(C-4’),134.77(C-

1’),132.30(C-7),130.86(C-3),129.54(C-2’/C-6’),129.14(C-3’/C-5’),124.8(C-8),121.7(C

-9),117.6(C-6),112.2(C-3a),111.9(C-9a),21.71(C-4’-CH3),10.85(C-3-CH3);

HRMS:(m/z)M+ calcd.forC20H14O4:318.892,found:319.0955(M++H).

2-(4-Methoxybenzoyl)-3-methyl-4H-furo[3,2-c]chromen-4-one(8c)

Colour:white,m.p.110ºC,yield90%,IR(KBr,cm-1):1746(-O-C=O),1632(-C=O);
1HNMR(400MHz,CDCl3)δ:8.08(d,1H,C9-H,J=8.7Hz),7.94(t,1H,C7-H,J=8.9,9.3

Hz),7.75(d,1H,C6-H,J=8.4Hz),7.59(t,1H,C8-H,J=6.9,7.2Hz),7.36(m,2H,C2’/C6’-

H),6.99-7.05(m,2H,C3’/C5’-H),3.88-3.93(s,3H,C4’-OCH3),2.75(s,3H,C3-CH3);13CNMR

(100MHz,CDCl3):182.41(-C=O),163.46(C-9b),162.93(C-4’),161.62(C-5a),159.34(C-

2),148.24(C-4),132.38(C-7),131.88(C-2’/C-6’),130.48(C-1’),130.04(C-3),124.8(C-8),

121.7(C-9),117.6(C-6),113.75(C-3’/C-5’),112.2(C-3a),111.9(C-9a),55.52(C-4’-OCH3),

10.85(C-3-CH3);HRMS:m/zM+calcd.forC20H14O5:334.0841,found:335.0901(M++H).

(E)-2-Benzoyl-3-(2,5-dimethoxystyryl)-4H-furo[3,2-c]chromen-4-one(9a)

Colour:yellow,m.p.140ºC,yield97%,I.R.(KBr,cm-1):1753(-O-C=O),1600(-C=O);
1HNMR:(400MHz,CDCl3)δ:8.75(d,1H,-CH=CH-Ar,J=16.0Hz),8.00(d,2H,C2’/C6’-H,

J=8.0Hz,),7.93(d,1H,-CH=CH-Ar,J=16.0Hz),7.90(dd,1H,C9-H,J=1.2,8.4Hz),

7.59-7.65(m,2H,C8-H,C4’-H),7.55(t,2H,C3’/C5’-H,J=8.9Hz),7.48(d,1H,C6-H,J=7.6

Hz),7.37(m,1H,C7-H),7.17(s,1H,C4”-H),6.85(s,2H,C3”/C6”-H),3.81,3.88(s,6H,C2”-

OCH3andC5”-OCH3);13CNMR(100MHz,CDCl3)δ:184.17(-C=O),158.93(C-9b),157.58

(C-5”),153.84(C-2”),152.67(C-4),148.16(C-5a),137.94(C-1’),136.28(-CH=CH-Ar),

132.79(C-4’),132.70(C-7),132.54(C-3),129.56(C-2’/C-6’),128.49(C-3’/C-5’),126.88(-

CH=CH-Ar),124.75(C-8),121.94(C-9),117.32(C-6),116.70(C-3a)115.97(C-1”),112.84

(C-6”),112.17(C-3”),111.89(C-4”),109.66(C-9a),56.64,55.89(C-2”,C-5”-OCH3);HRMS:

(m/z)M+ calcd.forC28H20O6:452.1260,found:453.1354(M++H).

(E)-3-(2,5-Dimethoxystyryl)-2-(4-methylbenzoyl)-4H-furo[3,2-c]chromen-4-one(9b)

Colour:yellow,m.p.146ºC,yield95%,I.R.(KBr,cm-1):1744(-O-C=O),1620(-C=O);
1HNMR:(400MHz,CDCl3)δ:8.74(d,1H,-CH=CH-Ar,J=16.6Hz),7.89-7.93(m,4H,-



CH=CH-Ar,C9-H,C2’/C6’-H),7.59-7.63(m,1H,C7-H),7.48(d,1H,C6-H,J=8.0Hz),7.34-

7.39(m,1H,C8-H,C3’/C5’-H),7.17(s,1H,C4”-H),6.85(s,2H,C3”/C6”-H),3.81,3.88(s,6H,

C2”/C5”-OCH3),2.47(s,1H,C4’-CH3);13CNMR(100MHz,CDCl3)δ:183.95(-C=O),163.53

(C-9b),163.09(C-5a),159.18(C-5”),153.74(C-2”),152.54(C-2),147.31(C-4),143.55(C-

4’),135.58(C-3),135.29(C-1’),131.70(-CH=CH-Ar),129.64(C-2’/C-6’),129.11(C-3’/C-5’),

126.95(-CH=CH-Ar),124.45(C-8),121.13(C-9),117.46(C-6),117.08(C-3a),115.70(C-

1”),112.74(C-6”),111.99(C-3”),107.40(C-4”),95.50(C-7),56.59(C-5”-OCH3),55.81(C-

2”-OCH3),20.43(C-4’-CH3);HRMS:(m/z) M+ calcd.forC29H22O6:466.1416,found:

467.1518(M++H).

(E)-3-(2,5-Dimethoxystyryl)-2-(4-methoxybenzoyl)-4H-furo[3,2-c]chromen-4-one(9c)

Colour:yellow,m.p.180ºC,yield95%,I.R.(KBr,cm-1):1754(-O-C=O),1627(-C=O);
1HNMR:(400MHz,CDCl3)δ:8.71(d,1H,-CH=CH-Ar,J=16.6Hz),8.05(d,2H,C2’/C6’-H,

J=8.9Hz),7.93(dd,1H,C9-H,J=1.2,8.4Hz),7.89(d,1H,-CH=CH-Ar,J=16.5Hz),7.60

-7.64(m,1H,C7-H),7.48(d,1H,C6-H,J=7.6Hz),7.36-7.41(m,1H,C8-H),7.17(s,1H,C4’’-

H),7.03(d,2H,C3’/C5’-H,J=8.9Hz),6.84(s,2H,C3”/C6”-H),3.81,3.88,3.92(s,9H,C2”/C5”,

C4’-OCH3);13CNMR(100MHz,CDCl3)δ:182.69(-C=O),163.57(C-9b),153.79(C-4’),

153.74(C-5”),152.55(C-2”),135.60(C-5a),132.39(C-2),132.10(C-2’/C-6’),130.48(C-7),

126.96(C-1’),124.72(C-3),121.85(C-8),117.30(C-9), 116.82(C-6),115.77(C-1”),

113.84(C-3’,C-5’),112.76(C-3”),112.05(C-4”),111.97(C-6”)56.61,55.85,55.56(C-2”,C-

5”,C-4’-OCH3);HRMS:(m/z)M+ calcd.forC29H22O7:482.1366,found:483.1472(M++H).

(E)-2-Benzoyl-3-(3,4,5-trimethoxystyryl)-4H-furo[3,2-c]chromen-4-one(9d)

Colour:yellow,m.p.191ºC,yield94%,I.R.(KBr,cm-1):1734(-O-C=O),1627(-C=O);
1HNMR:(400MHz,CDCl3)δ:8.47(d,1H,-CH=CH-Ar,J=16.3Hz),8.01(d,2H,C2’/C6’-H,

J=7.6Hz),7.91(dd,1H,C9-H,J=7.8,7.6Hz),7.83(1H,d,CH=CH-Ar,J=16.3Hz),7.83

(d,1H,CH=CH-Ar,J=16.3Hz),7.62-7.67(m,2H,C8-H,C4’-H),7.55-7.59(m,2H,C3”/C5”-

H),7.50(d,1H,C6-H,J=8.0Hz),7.40(t,1H,C7-H,J=5.1,7.6Hz),6.84(s,2H,C2”,C6”-

H)3.77-3.92(s,9H,C3”,C4”,C5”-OCH3);13CNMR(100MHz,CDCl3):184.41(-C=O),163.85

(C-9b),163.35 (C-5a),159.23 (C-3”/C-5”),153.36 (C-2),147.08 (C-4),140.70 (C-3),

138.96(C-4”),138.96(C-1’),137.96(C-1”),132.79(-CH=CH-Ar),132.70(C-9a),131.62(C



-4’),129.41(C-2’/C-6’),128.45(C-3’/C-5’),125.52(C-8),120.05(C-9),117.34(C-6)115.77

(-CH=CH-Ar),107.39(C-3a),104.49(C-2”/C-6”),95.59(C-7),60.99(C-4”-OCH3),56.19(C-

3”/C-5”-OCH3);HRMS:(m/z)M+ calcd.forC29H22O7:482.1366,found:483.1494(M++H).

(E)-3-(3,4,5-Trimethoxystyryl)-2-(4-methylbenzoyl)-4H-furo[3,2-c]chromen-4-one(9e)

Colour:yellow,m.p.181ºC,yield94%,I.R.(KBr,cm-1):1724(-O-C=O),1629(-C=O);
1HNMR:(400MHz,CDCl3)δ:8.45(d,1H,-CH=CH-Ar,J=16.4Hz),7.91-7.94(m,3H,-

CH=CH-Ar,C9-H,C2’/C6’-H),7.83(d,1H,-CH=CH-Ar,J=16.3Hz),7.63(t,1H,C7-H,J=8.4

Hz),7.50(d,1H,C6-H,J=8.2Hz),7.35-7.41(m,3H,C8-H,C3’/C5’-H),6.84(s,2H,C2”-Hand

C6”-H),3.88,3.92(s,9H,C3”-OCH3,C4”-OCH3andC5”-OCH3),2.48(s,1H,C4’-CH3);13CNMR

(100MHz,CDCl3):183.55(-C=O),157.72(C-9b),153.77(C-5”,C-3”),153.41(C-4”),

148.36(C-5a),143.87(C-4’),140.67(C-1”),135.64(C-1’),131.77(-CH=CH-Ar),129.75(C-

2’/C-6’),129.24(C-3’/C-5’),128.99(C-3),124.82(C-8),121.92(C-9),118.92(-CH=CH-Ar),

117.32(C-6),115.57(C-3a),111.89(C-9a),104.46(C-2’’,C-6’’)60.96(C-4’’-OCH3),56.21

(C-3”/C-5”-OCH3),21.74(C-4’-CH3);HRMS:(m/z) M+ calcd.forC30H24O7:496.1522,

found:497.1768(M++H).

(E)-3-(3,4,5-Trimethoxystyryl)-2-(4-methoxybenzoyl)-4H-furo[3,2-c]chromen-4-one(9f)

Colour:yellow,m.p.183ºC,yield94%,I.R.(KBr,cm-1):1746(-O-C=O),1637(-C=O);
1HNMR:(400MHz,CDCl3)δ:8.45(d,1H,-CH=CH-Ar,J=16.4Hz),8.07(d,2H,C2’/C6’-H,

J=8.8Hz),7.96(d,1H,C9-H,J=7.7Hz),7.82(d,1H,-CH=CH-Ar,J=16.4Hz),7.66(t,

1H,C7-H,J=7.1Hz),7.53(d,1H,C6-H,J=8.4Hz),7.42(t,1H,C8-H,J=7.6Hz),7.07(d,

2H,C3’/C5’-H,J=8.8Hz),6.86(s,2H,C2”andC6”-H),3.95,3.94,3.92,3,90(s,12H,C4’-

OCH3,C3”,C4”-OCH3andC5”-OCH3);13CNMR(100MHz,CDCl3):183.52(-C=O),156.51(C-

3”,C-5”),153.19(C-4”),141.43(C-1”),139.66(C-4’),133.25(-CH=-CH-Ar),131.90(C-1’),

127.57(C-2’,C-6’),126.23(C-3’,C-5’),123.07(-CH=CH-Ar),121.23(C-9),116.23(C-6),

105.51(C-2”,C-6”),60.79(C-4”-OCH3),56.11(C-3”,C-4’,C-5”-OCH3)HRMS:(m/z) M+

calcd.forC30H24O8:512.1471,found:513.1692(M++H).



Pharmacological/biologicalassays

Anticanceractivityculture

Torelatethedegreeofpropagationofatumorcelllineintheabsenceandpresenceof

thetestsubstancesfuro[3,2-c]pyran-4-ones(4,5)andfuro[3,2-c]chromen-4-ones(8,9),

generallylateralistedtimethesulphorhodamineB(SRB)[1]evaluationiscarriedout.

This trusts on the uptake othe negatively charged pink aminoxanthine dye,

sulphorhdamineB(SRB)usingaminoacids(basic)inthecells.Largerthenumberof

cells,themoreamountofdyeistakenupthenafterfixing,thecellsarelysedandthe

releaseddyewillgiveamoreintensecolourandbetterabsorbance.Cellswerecultured

ina96wellplate.Inoculationdensitiesperwellvariesfrom celllinetocelllineunder

investigation.100µLofcellsuspensionwasplated.Thecellswerethentreatedwith50

µM concentrationoftestcompoundcompletegrowthmedium (RPMI-1640)for48

hours.After48hoursofincubationat37℃,cellswerewashedfor1hwithicecoldTCA

at4℃.Afterfixingthecellsinfixative,theplateswererinsedwithwaterforthreetimes

anditwasfurtherallowedtoairdry.100µLof0.4%SRBdyewasaddedforhalfanhour

atroom temperatureafterdrying.1%v/vaceticacidisthenusedforwashingplates3

timesto removeanyunbound SRB.Theplatesarethen keptfordrying atroom

temperature,afterdryingthebounddyewassolubilizedbyadding100µLof10mM TRIS

bufferhavingpH-10.4toeachwell.Theplateswereshakingfor5minutestosolubilize

thedye.Finally,ODwastakenat540nm inamicroplatereader.IC50wasdeterminedby

plottingODagainstconcentration.

The%ofcellviability= ×100
Absorbanceoftreatedcells-Absorbanceofblank

Absorbanceofcontrolcells-Absorbanceofblank

%Growthinhibition=100-%cellviability



Fig.1.GraphicalrepresentationofIC50valueofdifferentcompoundfordifferentcancer

celllines.

4.2.2Antimicrobialactivitycultures

Theantimicrobialscreeningofthesynthesizedfuro[3,2-c]pyran-4-ones(4,5)and

furo[3,2-c]chromen-4-ones(8,9)werecarriedoutagainstthreebacterialstrainsi.e.

Bacillussublitis(MTCC-441),Staphylcococcusaureus(MTCC3160)andEscherichia

coli(MTCC-443)and two fungalstrains i.e.Candida albicans (MTCC-227)and

Aspergillusniger(MTCC-281)employingtubedilutionmethod [2].Dilutionsofstandard

andtestcompoundsweredoneindoublestrengthnutrientbrothI.P.andSabouraud

dextrosebrothI.P.forbacteriaandfungi.Thetestingcompoundswereincubatedfor24

hat37ºC±1ºCforallbacteriaand25ºCforsevendaysforfungiA.nigerorfor48hat

37ºC±1ºC forfungiC.albicans.Resultsofactivitieswerenoted in termsofMIC.

GraphicalrepresentationofantibacterialstudyisrepresentedinFig.2.



Fig.2.Show the graphicalrepresentation ofantibacterialstudy ofsynthesized

compounds(4,5,8and9).

GraphicalrepresentationofantifungalstudyisrepresentedinFig.3.

Fig.3Thegraphicalrepresentationofantifungalstudyofsynthesizedcompounds(4,5,

8,9)



1H,13CNMR,2DandHRMSspectraofsynthesizedcompounds

FigureS1.1HNMRofcompound4a

FigureS2.1HNMR ofcompound4b



FigureS3.1HNMRofcompound4c

FigureS4.1HNMR ofcompound5a



FigureS5.1HNMR ofcompound5b

FigureS6.1HNMR ofcompound5c



FigureS7.1HNMR ofcompound5d

FigureS8.1HNMR ofcompound5e



FigureS9.1HNMR ofcompound5f

FigureS10.1HNMR ofcompound5g



FigureS11.1HNMR ofcompound5h

FigureS12.1HNMR ofcompound5i



FigureS13.1HNMR ofcompound5j

FigureS14.1HNMR ofcompound5k



FigureS15.1HNMR ofcompound5l

FigureS16.1HNMR ofcompound8a



FigureS17.1HNMR ofcompound8b

FigureS18.1HNMR ofcompound8c



FigureS19.1HNMR ofcompound9a

FigureS20.1HNMR ofcompound9b



FigureS21.1HNMRofcompound9c

FigureS22.1HNMRofcompound9d



FigureS23.1HNMRofcompound9e

FigureS24.1HNMRofcompound9f



FigureS25.13CNMR ofcompound4a

FigureS26.13CNMR ofcompound4b



FigureS27.13CNMR ofcompound4c

FigureS28.13CNMR ofcompound5a



FigureS29.13CNMR ofcompound5b

FigureS30.13CNMR ofcompound5c



FigureS31.13CNMR ofcompound5d

FigureS32.13CNMR ofcompound5e



FigureS33.13CNMRofcompound5f

FigureS34.13CNMRofcompound5g



FigureS35.13CNMR ofcompound5h

FigureS36.13CNMR ofcompound5i



FigureS37.13CNMRofcompound5j

FigureS38.13CNMR ofcompound5k



FigureS39.13CNMR ofcompound5l

FigureS40.13CNMR ofcompound8a



FigureS41.13CNMRofcompound9a

FigureS42.13CNMRofcompound9b



FigureS43.13CNMRofcompound9c

FigureS44.13CNMRofcompound9d



FigureS45.13CNMRofcompound9c

FigureS46.13CNMRofcompound9f



FigureS47.DEPTofcompound4c

FigureS48.2DNMR(COSY)ofcompound4c



FigureS49.2DNMR(MLEPSHW)ofcompound4c
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