() Ethyl 2-substituted anilino-4-0x0-4,5-dihydrofuran-
3-carboxylate ( 1-23)

Ethyl 2-anilino-4-0x0-4,5-dihydrofuran-3-carboxylate (1)

NaH (9.6g 0.4 mole) ( n-Hexane NaH suspension
paraffin oil ) THF 60 ml diethyl malonate ( 61
m 04 mole) THF 60 ml 10-12
chloroacetyl chloride (159 ml 0.2 mole)  THF 200 mi
(10-12 ) (40-50 )
10-12 aniline (174 m 0.1875 mole)  THF 80 mi
THF
CHCl,4 MgSO,
1(23.7g 51.2%); mp: 142-143 : MS m/z: 247;IR

(KBr) cm™: 3209.4 ( NH ), 1701.4 ( C=0 ), 1664.0 (-C=OOCH,CHs ); UV | mmanm
(MeOH ) (log e): 273 (4.49); CisH1sNOs, calcd.(found) (%), C: 63.15 (63.10), H:
5.30 (5.26); "H-NMR ( CDCl3) d: 1.25 ( 3H, t, J=7.2 Hz, -COOCH,CHs), 4.22 ( 2H,
q, 7.2 Hz, -COO-CH,CHa), 4.54 ( 2H, s, H-5), 7.11-7.28 ( 5H, m, Ar-H ), 10.15
( 1H, s, NH ); ®C-NMR ( CDCls) d : 14.19 ( -COOCH,CHs ), 60.19 ( -
COOCH,CH3), 75.13 (C-5), 87.31 ( C-3), 121.12 ( C-6¢ C-2¢), 125.81 ( C-4¢),
129.14 ( C-3¢ C-5¢), 134.55 ( C-1¢), 165.20 ( C-2 ), 177.31 ( C-COOCH,CH3),
188.10 ( C-4).

Ethyl 2-(3'-methylanilino)-4-0x0-4,5-dihydrofuran-3-carboxylate (2)

1 m-toluidine ( 20 ml  0.1875 mole )
aniline 2 (2629 536 %) mp 113-
114 : MS m/z: 261; IR ( KBr ) cm™ 32522 ( NH ), 1705.2

( Cs=0 ), 1655.0 (-C=0O0CH2CHs3 ); UV | mex N ( MeOH ) ( log e ): 275 (4.40);
Ci14H1sNOy4, calcd.(found) (%), C: 64.35 (64.30), H: 5.78 (5.70); '"H-NMR ( CDCl3) d:
1.33 ( 3H, t, J=7.2 Hz, -COOCH,CH3), 2.31 ( 3H, s, C3-CH3), 4.31 ( 2H, q, =7.2
Hz, -COO -CH,CHs), 4.61 ( 2H, s, H-5), 6.97-7.22 ( 4H, m, Ar-H ), 10.17 ( 1H, s,
NH ); C-NMR ( CDCl3) d: 14.23 ( -COOCH,CHs), 21.13 ( C3¢CH3), 60.26 (-
COOCH,CHs3), 75.17 ( G-5), 87.31 ( G-3), 118.23 ( C-6¢), 121.77 ( G-2¢), 126.70
( C-4¢), 129.00 ( C-5¢), 134.47 ( C-3¢), 139.29 ( C-1¢), 165.29 ( C-2), 177.34 ( -
COOCH,CHs), 188.16( C-4 ).

Ethyl 2-(3'-ethylanilino)-4-0x0-4,5-dihydrofuran-3-carboxylate (3)

1 m-ethylaniline (22 ml  0.1875 mole)
aniline 3(29.0g 56.8%) mp 122-
123 : MS m/z: 275; IR ( KBr ) cm™ 3248.3 ( NH ), 1705.2
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( C:=0), 1658.9 (-C=00CH,CHs ); UV | macnm ( MeOH ) ( log e ): 275 (4.43);
CisH17NO;, caled.(found) (%), C: 65.44 (65.34), H: 6.22 (6.18); '"H-NMR ( CDCls) d:
1.22 ( 3H, t, J=7.6 Hz, C3¢CH,CHs), 1.36 ( 2H, g, J=7.2 Hz, -COOCH.CH3), 2.64
( 3H, t, J=7.6 Hz, -COOCH,CHs), 4.35( 2H, ¢, J=7.2 Hz, Csr CH2CH3), 4.65 ( 2H,
s, H-5), 7.03-7.28 ( 4H, m, Ar-H ), 10.22 ( 1H, s, NH ); ®*C-NMR ( CDCl3) d: 14.25
( -COO- CH,CHs ), 15.11 ( CsrCH2CHs ), 28.49 ( CscCH,CHs ), 60.31 ( -
COOCH,CHs), 75.20 ( C-5), 87.33 ( C-3), 118.50 ( C-6¢), 120.70 ( C-2¢), 125.57
( C-4¢), 129.12 ( C-5¢), 134.55 ( C-1¢), 145.70 ( C-3¢), 165.36 ( C-2), 177.38 ( C-
COOC;Hs), 188.17 ( C-4).

Ethyl 2-(3'-methoxyanilino)-4-0x0-4,5-dihydrofuran-3-carboxylate (4)

1 m-anisidine (20 ml  0.1875 mole)
aniline 4 (2879 552%) mp 142-
143 MS m/z: 277; IR ( KBr ) em™: 3275.3 ( NH ), 1697.5

( C:=0 ), 1662.7 (-C=OOCH,CHs3); UV | macnm ( MeOH ) ( log e ): 277 (4.20);
Ci14H1sNOs, calcd.(found) (%), C: 60.64 (60.40), H: 5.45 (5.37); 'H-NMR ( CDCl3) d:
1.30 ( 3H, t, 7.1 Hz, -COOCH.CHs ), 3.73 ( 3H, s, Cs¢6OCHs ), 4.27 ( 2H, q,
J=7.1Hz,-COOCH,CH3), 458 ( 2H, s, H-5), 6.70 ( 1H, d, J=8.0 Hz, H-6¢), 6.84-
6.88 (2H, m, H-2¢ H-4¢), 7.25 ( 1H, t, 8.4 Hz, H-5¢), 10.17 ( 1H, s, NH ); “°C-
NMR ( CDCl; ) d : 14.20 ( -COOCH,CH3 ), 55.14 ( CscOCHs ), 60.25 ( -
COOCH,CHj3), 75.20 ( C-5), 87.39 ( C-3), 107.18 ( CG-2¢), 111.09 ( C-4¢), 113.25
( C-6¢), 129.95 ( C-5¢), 135.63 ( C-1¢), 160.06 ( C-3¢), 165.26 ( C-2 ), 177.36 ( C-
3), 188.08 ( C-4).

Ethyl 2-(3'-ethoxyanilino)-4-0x0-4,5-dihydrofuran-3-carboxylate (5)

1 m-phenetidine ( 26 ml  0.1875 mole )
aniline 5(337g 61.8%) mp
116-117 MS m/z: 291; IR ( KBr ) cm™ 3169.2 ( NH ), 1701.3

( C:=0), 1658.9 (-C=O0CH;CH3 ); UV | macnm ( MeOH ) ( log e ): 276 (4.47);
CisH17NGs, CE:\'Cd.(fOUﬂd) (%), C:61.84 (6128), H: 5.88 (567), lH-NMR ( CDC|3) d:
1.35 ( 3H, t, J=7.2 Hz, -COOCH,CH3), 1.38 ( 3H, t, J=7.0 Hz, C3¢OCH,CHs), 4.00
(2H, g, J=7.0 Hz, C3tOCH,CHs), 4.33 ( 2H, q, J=7.2 Hz, -COOCH,CHs), 4.64 ( 2H,
s, H-5), 6.72 ( 1H, dd, J=8.2, 2.1 Hz, H-6¢), 6.86-6.91 ( 2H, m, H-2¢ H-4¢), 7.28
( 1H, dd, J=8.2, 2.1 Hz, H-5¢), 10.22 ( 1H, s, NH ); ®*C-NMR ( CDCl3) d: 14.25 ( -
COOCH,CH3 ), 14.46 ( CsOCH2CHs ), 60.33 ( -COOCH,CHs ), 63.46 ( Csr
OCH9CH3 ), 75.24 ( C-5), 87.43 ( C-3), 107.72 ( C-2¢), 111.72 ( C-4¢), 113.17
( C-6¢), 129.97 ( C-5¢), 135.60 ( C-1¢), 159.48 ( C-3¢), 165.33 ( C-2), 177.40 ( C-
COOC;Hs), 188.13 ( C-4).

Ethyl 2-(3'-chloroanilino)-4-ox0-4,5-dihydrofuran-3-carboxylate (6)
1 m-chloroaniline (24 ml 0.1875 mole)

aniline 6 (27.4g 520 %) mp 115-116
MS m/z: 281; IR (KBr) cm®: 31712 (NH), 1697.5 (C:=0),1662.7 (-

27



C=00CH,CHg3); UV | manm (MeOH) (log e): 277 (4.50); Ci3H12CINO,, calcd.(found)
(%), C: 55.43 (55.08), H: 4.29 (4.13); "H-NMR (CDCls) d: 1.37 (3H, t, J=7.1Hz, -
COOCH,CHs), 4.36 (2H, g, J=7.1Hz, -COOCH,CHz3) 4.70 (2H, s, H-5), 6.89 (1H, m,
H-49, 7.17-7.32 (3H, m, H-4¢ H-5¢ H-69), 7.45 (1H, d, J=2.0 Hz, H-29, 10.32 (1H, s,
NH); *C-NMR (CDCls) d: 14.23 (-COOCH,CHs), 60.53 (-COOCH,CHs), 75.38 (C-
5), 87.77 (C-3), 119.08 (C-6¢), 121.13 (C-2¢, 125.89 (C-49, 130.26 (C-5¢), 134.95
(C-39, 135.75 (C-19), 165.32 (C-2), 177.58 (C-COOC,Hs), 188.09 (C-4).

Ethyl 2-(3'-fluoroanilino)-4-0x0-4,5-dihydrofuran-3-carboxylate (7)

1 m-fluoroaniling(21ml  0.1875mole)

aniline 7 (26.59 53.4%) mp 136-137

MS m/z 265; IR (KBr) cm™ 3274.1 (NH), 17013 (Cs=0), 1655.0 (-
C=00CH:CHpg); UV | maxnm (MeOH) (log €): 280 (4.46); CisH12FNOs, calcd.(found)
(%), C: 58.86 (58.40), H: 4.56 (4.48); '"H-NMR (CDCls) d: 1.33 (3H, t, J=7.1Hz, -
COOCH,CHs), 4.32 (2H, q, J=7.1Hz, -COOCH,CHs), 4.66 (2H, s, H-5), 6.89 (1H, m,
H-4¢, 7.11 (1H, m, H-69, 7.17 (1H, m, J= 10.1, 2.2 Hz, H-2¢, 7.31 (1H, m, J=8.2,
6.3 Hz, H-5¢, 10.34 (1H, s, NH); ®*C-NMR (CDCl3) d: 14.19 (-COOCH,CHz), 60.46
(-COOCH,CHs), 75.34 (C-5), 87.71 (C-3), 108.47 (d,J=25.0 Hz, C-2¢), 112.60 (d,
J=21.0 Hz, C-44), 116.48 (C-6¢), 130.50 (d, J=9.1 Hz, C-5¢), 136.04 (d, J=10.5 Hz, C-
19), 160.23 (C-39), 165.27 (C-2), 177.53 (C-COOC;Hs), 188.09 (C-4).

Ethyl 2-(3'-bromoanilino)-4-0x0-4,5-dihydrofuran-3-carboxylate (8)

1 m-bromoaniline (26ml  0.1875mole)
aniline 8 (33.79 61.8%) mp 116-117
MS m/z: M* 325, (M+2) M* 327; IR (KBr) cm™: 3164.2 (NH),
1670.0 (Cs=0), 1624.1 (-C=0O0CH,CHz); UV | macnm (MeOH) (log €): 277.6 (4.74);
Ci1sH12BrNO,, calced.(found) (%), C: 47.87 (47.29), H: 3.70 (3.58); "H-NMR (CDCl)
d: 1.37 (3H, t, J=7.2Hz, -COOCH,CHs), 4.35 (2H,q, J=7.2Hz,-COOCH,CHs), 4.69
(2H, s, H-5), 7.23-7.36 (3H, m, H-4¢ H-5¢ H-6¢), 7.59 (1H, d, J=2.2Hz, H-2¢), 10.30
(1H, sNH); ®C-NMR (CDCls) d: 14.23 (-COOCH,CHs), 60.53 (-COOCH,CHz),
75.39 (C-5), 87.77 (C-3), 119.56 (C-69), 122.79 (C-3¢), 123.96 (C-2¢), 128.81 (C-59),
130.51 (C-44), 135.87 (C-19), 165.31 (C-2), 177.56 (C-COOC,Hs), 188.07 (C-4).

Ethyl 2-(4'-methylanilino)-4-0x0-4,5-dihydrofuran-3-carboxylate (9)

1 p-toluidine (20ml  0.1875mole)

aniline 9 (28.6g 58.4%) mp 126-127

MS m/z 261; IR (KBr) cm™ 3273.6 (NH), 17013 (C:=0), 1658.9 (-
C=00CH,CHgs); UV | max nm (MeOH) (log €): 275 (4.44); Ci4H1sNO,, calcd.(found)
(%), C: 64.35 (63.79), H: 5.78 (5.37);"H-NMR (CDCls) d: 1.33 (3H, t, J=7.1Hz, -
COOCH:CHz), 2.29 (3H, s, Cs4cCHs), 4.31 (2H, q, J=7.1Hz, -COOCH,CHg), 4.60
(2H, s, H-5), 7.10-7.22 (4H, m, Ar-H), 10.12 (1H, s, NH) ; ®C-NMR (CDCls) d:
14.29 (-COOCH,CH3), 20.69 (C4cCHs), 60.34 (-COOCH,CHs), 75.17 (C-5), 87.96
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(C-3), 121.35 (C-2¢ C-6¢, 129.78 (C-3¢ C-5¢, 131.95 (C-49, 136.03(C-19),
165.40(C-29, 177.36 (C-COOC;Hs), 188.19 (C-4).
Ethyl 2-(4'-ethylanilino)-4-0x0-4,5-dihydrofuran-3-carboxylate (10)

1 p-ethylaniline (22ml  0.1875mole)

aniline 10 (314g 60.8%) mp 108-111

MS m/z: 275; IR (KBr) cm™: 3205.9 (NH), 1704.4 (Cs=0),
1674.3 ('C:OOCHQCHQ,), uv Imax nm (MeOH) (|Og e): 276 (445), C15H17NO4,
calcd.(found) (%), C: 65.44 (64.50), H: 6.22 (5.98); 'H-NMR (CDCls) d: 1.21 (3H, t,
J=8.0 Hz, C4¢CH,CHs), 1.36 (3H, t, J=7.0 Hz, -COOCH,CHs), 2.62 (2H, g, J=8.0
Hz, CscCH.CHs), 4.34 (2H, g, J=7.0 Hz, -COOCH,CHs), 4.63 (2H, s, H-5), 7.16-
7.28 (4H, m, Ar-H), 10.17 (1H, s, NH); *C-NMR (CDCls) d: 14.26 (-COOCH,CHs),
15.20 (CseCH2CHs3), 28.05 (Car CH.CHj3), 60.27 (-COOCH,CHg), 75.15 (C-5), 87.33
(C-3), 121.39 (C-2¢ C-64¢), 128.56 (C-3¢ C-5¢), 132.10 (C-14¢), 142.30 (C-49), 165.34
(C-2), 177.31 (C-COOC;Hs), 188.14 (C-4).

Ethyl 2-(4'-methoxyanilino)-4-o0x0-4,5-dihydrofuran-3-carboxylate (11)

1 p-anisdine (20ml  0.1875mole)

aniline 11 (30.4g 58.6%) mp 138-139

MS m/z: 277, IR (KBr) cm™ 3283.1(NH), 1697.5 (Cs=0),
1658.9 (-C=OOCH,CHs); UV | mex nm (MeOH) (log €): 277 (4.30); CiHisNOs,
calcd.(found) (%), C: 60.64 (58.90), H: 5.45 (5.35); "H-NMR (CDCls) d: 1.25 (3H, t,
J=7.1Hz,-COOCHCHj3), 3.69(3H,s,C4cOCHs), 4.22 (2H, g, J=7.1Hz, -COOCH,CH3),
451 (2H, s, H-5), 6.89 (2H, dd, J=9.0, 2.2Hz, H-3¢ H-5¢), 7.17 (2H, dd, J=9.0, 2.2Hz,
H-2¢ H-6¢), 9.98 (1H, s, NH); ®*C-NMR (CDCls) d: 14.29 (-COOCH,CHs), 55.27
(C4¢OCHs3), 60.27 (-COOCH,CHs3), 75.11 (C-5), 87.08 (C-3), 114.33 (C-2¢ C-60),
123.22 (C-3¢ C-5¢, 127.28 (C-1¢9, 157.67 (C-49, 165.35 (C-2), 177.21 (C-
COOC;Hs), 188.14 (C-4).

Ethyl 2-(4'-ethoxyanilino)-4-0x0-4,5-dihydrofuran-3-carboxylate (12)

1 p-phenetidine (26ml  0.1875mole)
aniline 12 (34g 62.3%) mp 148-149

MS m/z: 291; IR (KBr) cmi*: 3186.6 (NH), 1685.9 (Cs=0), 1658.9
(-C=0O0CH2CHj3); UV | maxnm (MeOH) (log €): 278 (4.35); CisH17NOs, calcd.(found)
(%), C: 61.84 (60.45), H: 5.88 (5.60); "H-NMR (CDCls) d: 1.38 (3H, t, J=7.0Hz, -
COOCHCHs), 1.42 (3H, t, J=6.9Hz, Cg-OCH2CH3), 4.25 (2H, g, J=6.9Hz, Cu¢
OCH,CHs) 4.37 (2H, g, J=7.0Hz, -COOCH,CHj), 4.64 (2H, s, H-5), 6.90 (2H, m, H-
2¢ H-69, 7.26 (2H, m, H-3¢ H-5¢, 10.08 (1H, s, NH) *C-NMR (CDCls) d: 14.49 (-
COOCH,CHs), 14.71(CsrOCH,CH3), 60.48 (-COOCH,CH3), 63.74 (CarOCH,CHs),
87.27 (C-3), 75.31 (C-5), 115.07 (C-2¢ C-69, 123.39 (C-3¢ C-5¢, 127.33 (C-19),
157.28 (C-49), 165.58 (C-2), 177.41(C-COOC;Hs), 188.32 (C-4).

Ethyl 2-(4'-chloroanilino)-4-oxo0-4,5-dihydrofuran-3-carboxylate (13)
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1 p-chloroaniling(24ml 0.1875mole)

aniline 13 (29.0g 54.9%) mp 167-168

MS m/z: 281; IR (KBr) cm™: 3164.1 (NH), 1693.6 (Cs=0),
1658.9 (-C=OOCH;CH3); UV | na N (MeOH) (log €): 277 (4.64); Ci3H1,CINO,,
calcd.(found) (%), C: 55.43 (54.26), H: 4.29 (4.17); "H-NMR (CDCls) d: 1.23 (3H, t,
J7.1Hz, -COOCH,CHs), 4.20 (2H, g, J7.1Hz, -COOCH,CHs), 4.67 (2H, s, H-5),
7.45-7.50 (4H, m, Ar-H), 10.29 (1H, s, NH); ®C-NMR (CDCls) d: 14.24 (-COO-
CH,CH3), 60.51 (-COOCH,CH3), 75.31 (C-5), 87.64 (C-3), 122.40 (C-2¢ C-69),
129.38 (C-3¢C-5¢, 131.38 (C-49, 133.20 (C-1¢), 165.38 (C-2), 177.50 (C-COOC;Hs),
188.06 (C-4).

Ethyl 2-(4'-fluoroanilino)-4-0x0-4,5-dihydrofuran-3-carboxylate (14)

1 p-fluoroaniline (21ml  0.1875mole)

aniline 14 (2759 55.4%) mp 154-155

MS m/z: 265; IR (KBr) cm™ 3136.5 (NH), 1693.6 (Cs=0),
1662.7 ('C:OOCHQCHQ,), uv Imax nm (MeOH) (lOg e): 267 (435), C13H12FNO4,
calcd.(found) (%), C: 58.86 (57.93), H: 4.56 (4.38); "H-NMR (CDCls) d: 1.34 (3H, t,
JE7.1Hz -COOCH,CHa), 4.32 (2H, g, J=7.1Hz, -COOCH,CHs), 4.63 (2H, s, H-5),
7.01-7.10 (2H, m, H-3¢ H-5¢), 7.29-7.35 (2H, m, H-2¢ H-60, 10.18 (1H, s, NH); °C-
NMR (CDCls) d: 14.22 (-COOCH,CHs), 60.37 (-COOCH,CHs), 75.19 (C-5), 87.34
(C-3), 116.08 (C-3¢ C-5¢, 123.31 (d,J=8.2 Hz, C-2¢, C-6¢), 130.51 (C-1¢), 160.29 (d,
J= 245.0 Hz, C-4¢), 165.31 (C-2), 177.42 (C-COOC;Hs), 188.07 (C-4).

Ethyl 2-(4'-bromoanilino)-4-0x0-4,5-dihydrofuran-3-carboxylate (15)

1 p-bromoaniline (32.3g 0.1875mole)

aniline 15 (3549 58.1%) mp: 173-175

MS m/z:M*325, (M+2)* 327 ; IR (KBr) cm™ 3170.0 (NH),
1663.7 (C5=0), 1617.6 (-C=OOCH,CH3); UV | mx Nm (MeOH) (log €): 280 (4.72);
Ci1sH12BrNO,, caled.(found) (%), C: 47.87 (46.51), H: 3.70 (3.43);'"H-NMR (CDCl)
d: 1.36 (3H, t, J=7.2 Hz, -COOCH,CHs), 4.34 (2H, g, J=7.2 Hz, -COOCH,CH3), 4.67
(2H, s, H-5), 7.25 (2H, d,J=8.8Hz, H-2¢ H-6¢), 7.49 (2H, d, J=8.8Hz, H-3¢ H-50),
10.27(1H, s, NH); “C-NMR (CDCls) d: 14.24 (-COOCH,CHs), 60.49 (-
COOCH,CHj), 75.31 (C-5), 87.66 (C-3), 119.00 (C-49, 122.63 (C-2¢; C-6¢), 132.31
(C-3¢ C-5¢), 133.71 (C-1¢), 165.34 (C-2), 177.44 (Cs-COOC;Hs), 188.04 (C-4).

Ethyl 2-(2',4'-dimethoxyanilino)-4-0x0-4,5-dihydrofuran-3-carboxylate (16)

1 2,4-dimethoxyaniline (21ml  0.1875mole)

aniline 16 (30.1g 52.3%) mp 154-

155 MS m/z: 307;IR (KBr) cm™: 3264.6 (NH), 1751.5 (C5=0),
1643.1 ('C:OOCHQCHQ,), uv Imax nm (MeOH) (lOg e): 280 (475), C15H17N05,
calcd.(found) (%), C: 58.62 (57.63), H: 5.57 (5.51); "H-NMR (CDCls) d: 1.35 (3H, t,
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J=7.2 Hz, -COOCH,CHs), 3.77 (3H, s, -C,OCH3), 3.87 (3H, s, 49, 4.33 (2H, q,
J7.2 Hz, -COOCH,CHs), 4.61 (2H, s, H-2), 6.42 (1H, dd, J=8.8, 2.6 Hz, H-50), 6.49
(1H, d, J=2.6Hz, H-3¢), 7.54 (1H, d, J=8.8 Hz, H-69, 10.34 (1H, s, NH); *C-NMR
(CDCl3) d: 14.28 (-COOCH,CHs3), 55.30 (Cs-OCH3), 55.82 (C»-OCHz), 60.04 (-
COOCH,CHs3), 75.08 (C-5), 87.41 (C-3), 98.73 (C-3¢, 103.84(C-5¢, 117.73 (C-10),
121.63 (C-6¢, 150.73 (C-2¢), 158.03(C-4¢, 164.93 (C-2), 176.61 (C-COOC;Hs),
188.18 (C-4).

Ethyl 2-(3',4'-dimethoxyanilino)-4-0x0-4,5-dihydrofuran-3-carboxylate (17)

1 3,4-dimethoxyaniline (28.79 0.1875mole)
aniline 17 (29.3g 51.0%) mp 154-
155 MS m/z: 307; IR (KBr) cm™: 3264.6 (NH), 1751.5 (C5=0),
1643.1 (-C=0O0CH.CHgs); UV | ma Nm (MeOH) (log €): 280 (4.65); CisH17NOs,
calcd.(found) (%), C: 58.62 (56.81), H: 5.57 (5.49); "H-NMR (CDCls) d: 1.32 (3H, t,
J=7.0 Hz, -COOCH,CHj3), 3.82 (6H, s, -C3{OCHs, -C40OCHs), 4.30 (2H, q, J=7.0 Hz,
-COOCH,CHs), 4.60 (2H, s, H-5), 6.77-6.91 (3H, m, Ar-H), 10.08 (1H, s, NH); **C-
NMR (CDCl3) d: 14.30 (-COOCH.CHs), 55.89 (CsOCHs;, CiOCHs), 60.32 (-
COOCH,CH3), 75.22 (C-5), 87.14 (C-3), 106.01 (C-29), 111.18 (C-64¢), 113.96 (C-5¢),
127.60 (C-19¢, 147.29 (C-39, 149.18 (C-49, 165.43 (C-2), 177.23 (C-COOC;Hs),
188.06 (C-4).

Ethyl 2-(3',4'-dichloroanilino)-4-0x0-4,5-dihydrofuran-3-carboxylate (18)

1 3,4-dichloroaniling(30.3g 0.1875mole)

aniline 18 (29.6g 50.0%) mp 190-191

MS m/z: M* 314.9, (M+2)" 317.0, (M+4)* 319.0; IR (KBr) cm™

3271.5 (NH), 1751.5 (C5=0), 1697.5 (-C=0O0CH,CHs); UV | mxnm (MeOH) (log e):

281 (4.57); C13H11Cl,NO,, caled.(found) (%), C: 49.39 (48.97), H: 3.50 (3.35); 'H-

NMR (CDCl3) d: 1.39 (3H, t, J=7.0 Hz, -COOCH.CHz), 4.38 (2H, q, J=7.0 Hz, -

COOCH,CHs), 4.72 (2H, s, H-5), 7.21 (1H, dd, J=8.8, 2.6 Hz, H-69, 7.46 (1H, d,

J=8.8, Hz, H-5¢), 7.57 (1H, d, J=2.6 Hz, H-2¢), 10.36 (1H, s, NH); *C-NMR (CDCls)

d: 14.45 (-COOCH,CHs), 60.88 (-COOCH,CHz), 75.69 (C-5), 88.16 (C-3), 120.42

(C-6¢, 122.91 (C-2¢), 129.80 (C-1¢), 131.08 (C-5¢), 133.50 (C-49), 134.28 (C-39),
165.57 (C-2), 177.80 (C-COOC;Hs), 188.18 (C-4).

Ethyl 2-(3',4'-dimethylanilino)-4-ox0-4,5-dihydrofuran-3-carboxylate (19)

1 3,4-dimethylaniline (22.7g 0.1875mole)

aniline 19 (29.1g 56.5%) mp 114-

115 MS m/z: 275.0; IR (KBr) cmi™: 3249.1 (NH), 1767.3 (Cs=0),
1613.0 (-C=O0CH2CHs3); UV | max Nm (MeOH) (log €): 227 (4.60); CisH17NOsa,
calcd.(found) (%), C: 65.44 (63.98), H: 6.22 (5.87); "H-NMR (CDCls) d: 1.34 (3H, t,
J=7.2 Hz, -COOCH2CH3), 2.21 (3H, s, C4rCHs), 2.29 (3H, s, Cs¢CHs), 4.32 (2H, q,
J=7.2 Hz, -COOCH,CH3), 4.61 (2H, s, H-5), 7.08 (3H, m, H-2¢ H-5¢ H-6¢, 10.14
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(1H, s, NH); ®C-NMR (CDCls) d: 14.25 (-COOCH,CHs), 18.97 (C4CHs3), 19.59
(Cs¢CHs), 60.22 (-COOCH,CHs), 75.13 (C-5), 87.16 (C-3), 118.72 (C-69, 122.51
(C-29, 130.14 (C-5¢), 132.14 (C-49, 134.65 (C-39, 137.67 (C-1¢), 165.30 (C-2),
177.22 (C- COOC;Hs), 188.17 (C-4).

Ethyl 2-(3',4'-methylenedioxy)-4-0x0-4,5-dihydrofuran-3-carboxylate (20)

1 3,4-methylenedioxyaniline (25.7g
0.1875mole) aniline 20 (26.0g 47.8%)
mp 154-155 MS m/z: 291.0; IR (KBr) cm™: 3264.6 (NH),

1759.6 (C5=0), 1674.7 (-C=O0OCH2CH3); UV | mex NM (MeOH) (log €): 278 (4.46);
Ci14H13NOs, calcd.(found) (%), C: 57.73 (56.50), H: 4.49 (4.35); 'H-NMR (CDCl3)d:
1.37(3H, t, J=7.2 Hz, -COOCH,CHs), 4.35(2H, q, J=7.2 Hz, -COOCH.CHz), 4.64
(2H, s, H-5), 5.99 (2H, s, -OCH,0-), 6.77 (2H, d, J=1.9 Hz, H-5¢ H-6¢), 6.92 (1H, d,
JF1.3 Hz, H-2¢, 10.10 (1H, s, NH); ®*C-NMR (CDCls) d: 14.28 (-COOCH,CHs),
60.35 (-COOCH,CHs), 75.18 (C-5), 87.18 (C-3), 101.58 (-OCH,0-), 103.59 (C-29),
108.20 (C-5¢), 115.12 (C-6¢), 128.33 (C-1¢), 145.75 (C-49), 148.04 (C-39), 165.37 (C-
2), 177.24 (C-COOC;Hs), 188.09 (C-4).

Ethyl 2-(2¢bromoanilino)-4-0x0-4,5-dihydrofuran-3-carboxylate 21

1 2-bromoaniline (32.3g 0.1875mole)

aniline 21 (31.3g 51.3%) mp 133-
134 MS m/z: M* 325, (M+2)* 327; IR (KBr): 3137.8 (NH):
1768.9 (Cs-COOEt), 1676.8 (-C=O0CH,CHa3); UV | nex N (MeOH) (log €): 278.8
(4.40); Cyi3H1,BrNO,, caled.(found) (%), C: 47.87 (46.51), H: 3.70 (3.59);'"H-NMR
(CDCl3) d : 1.26 (3H, t, J=7.2Hz, CH,-CH3), 4.23 (2H, g, J=7.2Hz, CH,-CHz), 4.71
(2H, s, H-5), 7.20-7.28 (1H, m, H-50, 7.42-7.50 (2H, m, H-4¢ H-64¢), 7.69-7.78 (1H,
m, H-3), 10.46 (1H, s, NH); *C-NMR (CDCl;) d : 14.64 (CH,CHs), 59.61 (CH,CHy),
75.63 (Cs), 87.40 (C3), 117.57 (Cag), 125.75 (Cs, 128.40 (C49, 128.84 (Cs9, 133.20
(Cs9, 133.86 (Cy9), 164.01 (COOCH,CH,), 177.30 (C-24), 188.95 (Cy).

Ethyl 2-(3',5'-dichloroanilino)-4-0x0-4,5-dihydrofuran-3-carboxylate (22)

1 3,5-dichloroaniline (30.3g 0.1875mole)

aniline 22 (31.0g 52.3%) mp 152-

153 MS m/z: M* 314.9, (M+2)* 317.0; IR (KBr) cm™: 3264.6

(NH), 1775.1 (C3=0), 1643.9 (-C=00CH,CH3); UV | manm (MeOH) (log e): 278.8

(4.40); C13H11CloNO,, caled.(found) (%), C: 49.39 (48.57), H: 3.50 (3.29); 'H-NMR

(CDCls)d: 1.37 (3H,t,J=7.2 Hz, -COOCH.CHs), 4.35 (2H, q, J7.2 Hz, -
COOCH,CHs), 4.64 (2H, s, H-5), 7.01-7.31 (3H, m, Ar-H).

Ethyl 2-(2',4'-dichloroanilino)-4-0x0-4,5-dihydrofuran-3-carboxylate (23)
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1 2,4-dichloroanline (30.3g 0.1875mole)

aniline 23 (3049 51.4%) mp 178-179

MS m/z: M*314.9, (M+2)* 317.0; IR (KBr) cm™: 3271.5 (NH),

1751.5 (Cs=0), 1697.5 (-C=OOCH,CHj3); UV | max nm (MeOH) (log €): 284 (4.61);

Ci3H11CIoNOs, caled.(found) (%), C: 49.39 (48.78), H: 3.50 (3.38); '"H-NMR (CDCl3)

d: 1.37(3H,t,J=7.2 Hz, -COOCH.CHs), 4.37 (2H, g, J=7.2 Hz, -COOCH,CHs3), 4.70

(2H, s, H-2), 7.26 (1H, dd, J=8.8, 2.4 Hz, H-5¢), 7.46 (1H, d, J=2.4 Hz, H-39), 7.74

(1H,d,J=8.8 Hz, H-6¢, 10.75 (1H, s, NH); “C-NMR (CDCls) d: 14.24 (-

COOCH,CHgs), 60.58 (-COOCH,CHs), 75.42 (C-5), 88.45 (C-3), 122.63 (C-69),

125.67 (C-1¢), 127.73 (C-3¢), 129.50 (C-50, 130.97 (C-49), 131.09 (C-29), 165.04 (C-
2), 177.57 (C- COOC;Hs), 188.06 (C-4).
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() Ethyl 2-(substituted aniline)-4-oxo0-5-methyl-4,5-dihydrofuran-
3-carboxylate (24-26)

Ethyl 2-anilino-4-ox0-5-methyl-4,5-dihydrofuran-3-carboxylate (24)

NaH (9.6g 0.4mole) ( n-Hexane NaH suspension

paraffin oil) THF 60ml diethyl malonate (61ml
0.4mole)  THF 60ml 10-12 2-
Chloropropionyl chloride (25.6mI  0.2mole)  THF 200ml

(10-12 ) (40-50 ) 10-12

aniline (17.4ml  0.1875mole)  THF 80ml
THF
CHCl, MgSO,

24 (26.1g 53.5%) mp 103-105 MS m/z: 261.0; IR (KBr)

cm™: 2932.7 (NH), 1709.0 (C5=0), 1658.9 (-C=00CH,CH3); UV | m nm (MeOH)
(log €): 272(4.75); C1aH1sNOs, calcd.(found) (%), C: 64.35 (63.32), H: 5.78 (5.43);
'"H-NMR (CDCls) d: 1.38 (3H, t, J=7.2 Hz, COOCH,CH3),1.55 (3H, d, J=7.0 Hz,Cs-
CHs), 4.34(2H, g, J=7.0 Hz, -COOCH,CHz), 4.76 (2H, g, J=7.0 Hz, Cs-H), 7.19-7.26
(1H, m, H-49, 7.34-7.39 (4H, m, Ar-H), 10.27 (1H, s, NH); *C-NMR (CDCl5) d:
14.22 (-COOCH,CHs3), 16.66 (Cs-CHs), 60.31 (-COOCH,CHz), 83.87 (C-5), 86.15
(C-3), 121.08 (C-2¢, C-6), 125.77 (C-4¢), 129.22 (C-3¢ C-5¢, 134.78 (C-19, 165.71
(C-2), 175.97 (C-COOC;Hs), 190.92 (C-4).

Ethyl 2-(3'-methoxyanilino)-4-o0xo-5-methyl-4,5-dihydrofuran-3-carboxylate (25)

24 m-anisgdine (20ml  0.1875mole)

aniline 25 (30.8g 56.5%) mp 100-102

MS m/z: 291.0; IR (KBr) cm™ 2932.7 (NH), 1759.6 (Cs=0),
1674.7 (-C=OOCH>CH3); UV | mx Nm (MeOH) (log €): 271(4.83); CisHi7NOs,
calcd.(found) (%), C: 61.84 (60.72), H: 5.88 (5.62); "H-NMR (CDCls) d: 1.40 (3H, t,
J7.0 Hz, -COOCHCHz), 1.57 (3H, d, J=7.0 Hz, Cs-CHs3), 3.82 (3H, s, -OCH), 4.36
(2H, g, J=7.0 Hz, -COOCH,CH3), 4.78 (1H, q, J=7.0 Hz, Cs-H), 6.77 (1H, dd, J=7.0,
2.4 Hz, H-60), 6.94-6.99 (2H, m, H-2¢ H-49, 7.28 (1H, m, H-5¢, 10.28 (1H, s, NH);
®C-NMR (CDCls)d:14.43(-COOCH,CH3),16.88(Cs-CHs),55.41(-OCHs), 60.56 (-
COOCH,CHs), 84.16 (C-5), 86.44 (C-3), 107.46 (C-29, 111.22 (C-4¢), 113.52 (C-69),
130.24 (C-5¢), 136.08 (C-1¢), 160.33 (C-3¢), 165.97 (C-2), 176.21 (C-COOC;H:s),
191.14 (C-4).

Ethyl 2-(4'-methoxyanilino)-4-o0xo-5-methyl-4,5-dihydrofuran-3-carboxylate (26)

24 p-anisdine (20ml  0.1875mole)
aniline 26 (29.79 54.5%) mp 109-111
MS m/z: 291.0; IR (KBr) cm™: 3256.8 (NH), 1782.8 (Cs=0),
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1667.0 ('C:OOCH2CH3), uv Imax nm (MeOH) (|Og e): 276 (447), C15H17NO5,
calcd.(found) (%), C: 61.84 (60.72), H: 5.88 (5.62); ‘H-NMR (CDCls) d: 1.37 (3H,
t,J=7.2 Hz, -COOCH,CHs), 1.53 (3H, d, 7.0 Hz, Cs-CHs), 3.79 (3H, s, -OCHs),
4.33 (2H, g, J=7.2 Hz, -COOCH,CHz3), 4.72 (1H, g, J=7.0 Hz, Cs-H), 6.90 (2H, dd,
JF6.6, 2.4 Hz, H-2¢ H-6¢), 7.27 (2H, dd, J=6.6, 2.4 Hz, H-3¢ H-5¢, 10.28 (1H, s,
NH); ®C-NMR (CDCls) d: 14.24 (-COOCH,CHs), 16.68 (Cs-CHs), 55.26 (-OCHa),
60.22 (-COOCH,CHs), 83.71 (C-5), 85.80 (C-3), 114.32 (C-2¢ C-6¢), 123.05 (C-3¢
C-5¢), 127.53 (C-1¢, 157.53 (C-49, 165.72 (C-2), 175.70 (C-COOC;Hs), 190.87 (C-
4).

35



