(1) E.Merck

Sodium hydride suspension ( 60% in paraffin oil )
Diethyl malonate ( >98% )

Chloroacetyl chloride ( >98% )

Benzyl chloride ( >99% )

Diphenyl ether ( >98% )

Anhydrous potassium carbonate

(2) Acros

O-Fluorobenzyl chloride ( 98% )
P-Fluorobenzyl chloride ( 98% )
M-Fluorobenzyl chloride ( >98% )

3)
O-Chlorobenzyl chloride ( >98%
P-Chlorobenzy! chloride ( >98%

(4) Lancarste
2-Aminopyridine (99%)
2-Amino-5-methylpyridine (99%)
O-Methylber hloride ( >98% )
M-Methylbe ride ((98% )

p-Methylbenzyi chioride ( 938% )
O-Methoxybenzyl chloride ( 98% )
M-Methoxybenzyl chloride ( >98% )
p-Methoxybenzyl chloride ( >98% )
M-Chlorobenzyl chloride ( >98% )
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()

Potassium iodate
Magnesium sulfate anhydrous

( 6) Tedia

Potassium lodide

(1) E.Merck

Chloroform-d for NMR spectroscopy ( 99.8% )
Chloroform ACS.

Dimethyl sulfoxide-ds for NMR spectroscopy ( 99.8% )
Ethanol absolute

Ethyl acetate

N-Hexane

Methanol

()
Tetrahydrofuran ( THF)

N,N-Dimethylformamide( >99.5% ) ( DMF)
Acetone

3)

95% Ethanol

(1) E.Merck

Molecular sieve 0.4 nm
Silica gel 60 for C.C.( 70-230 mesh , ASTM )

Pre-coated aluminium TLC sheets ( Silica gel 60F>* 20x
20cm,0.2mm layer )
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( Melting Point Apparatus )
Yanaco MP-500D Micro Melting Point Apparatus, 40-
500

- ( UV - Visible Spectrophotometer )
Shimadzu UV-160A UV-Visible Recording Spectrometer

(A max )
nm, log ¢ Molar absorptivity
( Infrared Spectrophotometer , IR)
Nicolet Impact 400FT- IR Spectrophotometer KBr
(em™)

( Mass Spectrophotometer )
EIMS VG Platform II GC-MS Instruments
(ionization valtage)  75ev, m'z

( Nuclear Magnetic Resonanace Spectrometer )
Bruker Advance DRX-200

FT-NMR Spectrometer
Internal standard Tetramethyl Silane (TMS) ( Chemical
Shift) & ppm J
(coupling constant) Hz S
(singlet) d (doublet)
t (triplet) (quartlet)
m ( multiplet )
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( ) Ethyl 2-pyridylamino-4-oxo-4,5-dihydrofuran-3-
carboxylate 1

NaH 60% 8.0g 0.2 mole N-hexane
NaH suspension paraffin oil THF 40ml
diethyl malonate 32.0g 0.2 mole THF 50ml
10-12 chloroacetyl chloride
11.3g 0.1 mole THF 100ml 10-12
40-45
10-12 2-aminopyridine 9.4 g 0.1 mole THF 50ml
THF CHCl;
MgSO, CHCl,

1 14.38g 54.26 mp 136 138

MS(m/z) M’ 248

IR U k& cm’
1709.1 C4=0 1649.3 (C;-CO-OEt
3251.8 NH

UVA .x MeOH nm  288.0 € =4.70

'H-NMR & ,,n, CDCl;
1.36 3H,t, J=7.0Hz, -CO-O-CH,-CH;
4.35 2H, g, J=7.0Hz, -CO-O-CH,-CH;
471 2H,s H-5
7.08~7.14 1H, m H-5'
7.55~7.59 1H, d, H-3'
7.67~7.77 1H, m, H-4'
8.35~8.39 1H, m H-6'
10.60 1H, s, NH
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PCNMR & ,,. CDCl
14.23 -CO-O-CH,-CH;
60.45 -CO-O-CH,-CH;
75.40 Cs
88.28 C;

114.14 Cy
120.70 Cs
138.30 Cy
148.55 Cg
148.72  Cy
164.58 -CO-O-CH,-CH;

177.29 C,
188.34 C,

( ) Ethyl 2-(N-benzyl)pyridylamino-4-oxo-4,5-
dihydrofuran-3-carboxylate 2

1 1.2g 0.005 mole DMF 15 ml
K,CO; 0.69g 0.005 mole 50~60
KI 1.15g 0.007mole benzyl chloride 1.27 g 0.01 mole
70~80 CHCl; CHCl,
MgSO,
CHCI/EtOACc n-Hexane  CHCl;

2 0.54g 30.42 mp 120~122

MS(m/z) M’ 338

IR v cem' 16968 C,=0 1671.3 C;-CO-OFEt
UVA nox MeOH nm 3480 & =425
'HNMR & ,,m. CDCl,

1.90 3H, m, J=7.1Hz, -CO-O-CH,-CHj;
4.15 2H, g, J=7.1Hz, -CO-O-CH,-CH;
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4.45 2H,d, H-5

5.59 2H,s H-7

6.71~6.78 1H, g, H-3'

7.26~7.41 6H, m H-9,H-10, H-11, H-12, H-13, H-5'

7.56~7.65 1H, m, H-6'

7.76~7.80 1H, m, H-4'
PCNMR & ,,. CDCl

14.35 -CO-O-CH,-CH;

56.09 C;

58.88 -CO-O-CH,-CH;

73.11 C;

91.57 C,

113.64 Cy

121.08 Cs

128.58 Cy

128.73 Cy Cy3

128.87 Cip Cyp,

13427 Cq

138.51 Cy

140.15 Cg

155.77 Cy

163.36 -CO-O-CH,-CH;

178.50 C,

193.05 C,

( ) Ethyl 2-(N-o-chlorobenzyl)pyridylamino-4-oxo-4,5-
dihydrofuran-3-carboxylate 3

1 1.2g 0.005 mole o-chlorobenzyl chloride 1.61g
0.01 mole 2 3
0.94g 48.94 mp 136~137

MS(m/z) M 372
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IR UL k&

UVA

-1
cm

16958 C4=0 1665.9 C5-CO-OEt

MeOH nm  208.0 € =4.63

'HNMR & ,,m CDCl,

3H, t, J=7.1Hz, -CO-O-CH,-CH;

2H, g, J=7.1Hz, -CO-O-CH,-CH;

2H, s, H-5

2H, s H-7

6.73~6.81 1H, m H-3'

7.24~7.70 6H, m H-6',H-10, H-11, H-12,H-13,H-5'
7.78~7.82 1H, m H-4'

1.22
4.18
4.50
5.71

BC-NMR
14.34
53.64
59.02
73.17
91.75
113.45
121.07
127.40
129.65
130.16
131.74
133.74
138.67
140.31
155.88
163.50
178.55
193.38

5 pom CDCly
-CO-0O-CH,-CHj
G
-CO-0-CH,-CHj
Cs

-CO-0O-CH,-CH3;
&)
Cs
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( ) Ethyl 2-(N-m-chlorobenzyl)pyridylamino-4-oxo-4,5-
dihydrofuran-3-carboxylate 4

1 1.2g 0.005 mole mchlorobenzyl chloride 1.61g
0.01 mole 2 4
0.94g 48.94 mp 124~126

MS(m/z) M™ 372
IR vk cm?  1709.1 Cs=0 16592 (C;-CO-OEt
UVA e MeOH nm  208.0 € =4.64

'HNMR & ,,m CDCl,
1.23  3H,t, J=7.0Hz, -CO-O-CH,-CH;
4.20 2H, g, J=7.0Hz, -CO-O-CH,-CH;
4.50 2H,s H-5
5.58 2H,s H-7
6.73~6.80 1H, m, H-3'
7.26~7.44 5H, m H-9, H-11, H-12,H-13,H-5'
7.58~7.67 1H, m H-6'
7.76~7.80 1H, g, H-4'
PCNMR & ,,», CDCl;
14.37 -CO-O-CH,-CH;
55.49 ¢,
59.03 -CO-O-CH,-CH;
73.18 Cs
91.83 C;
113.60 Cy
12121 Cs
126.86 Ci;3
128.64 Cy
128.75 Cy
130.12 Cp,
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134.65 Cyo
136.29 Cs
138.39 Cy4
140.24 Cq
155.69 Cy
163.35 -CO-O-CH,-CHj;
178.95 G,
193.14 C,

( ) Ethyl 2-(N-p-chlorobenzyl)pyridylamino-4-oxo-4,5-
dihydrofuran-3-carboxylate 5

1 1.2g 0.005 mole p-chlorobenzyl chloride 1.61g
0.01 mole 2 S}
0.94g 48.94 mp 204~206

MS(m/z) M™ 372
IR vk cm? 17025 Cs=0 16559 (C;-CO-OFEt
UVA e MeOH nm  208.0 € =4.64

'H.NMR & ,,, CDCl;
1.25 3H, g, J=7.1Hz, -CO-O-CH,-CH;
420 2H, g, J=7.1Hz, -CO-O-CH,-CH;
4.51 2H,s H-5
5.58 2H, s H-7
6.72~6.80 1H, m, H-3'
7.27~7.44 6H, m H-9, H-10, H-12,H-13,H-5'
7.58~7.67 1H, m H-¢'
7.77~7.80 1H, g, H-4'
PCNMR & ,,», CDCl;
14.40 -CO-O-CH,-CH;
55.54 C;
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59.04 -CO-O-CH,-CH;
73.20 Cs

91.80 GC;

113.60 Cs

121.23 Cs

129.05 Co Cy3

130.18 Cjp Ciz
132.79 Cy

134.66 Cq

138.29 Cyu

140.23 Cg

155.65 Cy

163.39 -CO-O-CH,-CH;
178.85 C,

193.09 C,

( ) Ethyl 2-(N-o-fluorobenzyl)pyridylamino-4-oxo-4,5-
dihydrofuran-3-carboxylate 6

1 1.2g 0.005 mole o-fluorobenzyl chloride 1.44g
0.01 mole 2 6
1.25g 67.02 mp 154~155

MS(m/z) M’ 356
IR vk cm’' 16925 C,=0 16659 C;-CO-OEt
UVA mex MeOH nm 3480 & =4.50

'H-NMR & ,,n, CDCl,
1.27 3H, t, 3=7.1Hz, -CO-O-CH,-CH;
4.24 2H, g, J=7.1Hz, -CO-O-CH,-CH;
4.51 2H,s H-5
5.64 2H,s H-7
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6.72~6.80 1H, m, H-3'
7.02~7.17 2H, m H-10,H-5'
7.26~7.35 1H, m, H-12,
7.41~7.47 1H, g, H-13
7.58~7.63 1H, m, H-6'
7.72~7.80 1H, m H-11
7.88~7.91 1H, d, H-4'

PCNMR & ,,», CDCl;
14.37 -CO-O-CH,-CH;
50.75 C;

59.02 -CO-O-CH,-CH;
7320 Cs
91.85 C,
113.36 Cs
11523 Co
121.13 Cs
124.60 C);
130.80 Cy,
132.73  Cj3
139.04 Cq
140.27 Cy
155.70 Cg
155.65 Cy
163.42 -CO-O-CH,-CH;
178.61 C,
193.02 C4

( ) Ethyl 2-(N-m-fluorobenzyl)pyridylamino-4-oxo-4,5-
dihydrofuran-3-carboxylate 7

1 1.2g 0.005 mole m-fluorobenzyl chloride 1.44¢g

0.01 mole 2 7
0.98g 52.55 mp 112~113
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MS(m/z)

IR UL K&

UVA ax

'H-NMR
1.23
4.19
4.50
5.59

M" 356
ecm?  1709.1 C,=0 1662.6 C;-CO-OFEt
MeOH nm 205.0 € =478

3 om CDCls
3H, t, J=7.0Hz, -CO-O-CH,-CH,
2H, g, J=7.0Hz, -CO-O-CH,-CH;
2H, s, H-5
2H, s, H-7

6.72~6.80 1H, m, H-3'
6.97~7.06 1H, m, H-5'
7.13~7.34 3H, m, H-9, H-11, H-13
737~7.44 1H,t, H-12
7.58~7.67 1H, m, H-6'
7.75~7.79 1H, q, H-4'

BC-NMR
14.35
55.50
59.02
73.18
91.83
113.56
115.61
121.19
124.25
130.45
136.67
138.40
140.24
155.70
160.25
163.35

5 pm CDCly
-CO-0O-CH,-CH;
G,
-CO-0O-CH,-CHj
Cs
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165.17 -CO-O-CH,-CHj;
178.94 C,
193.14 C,

( ) Ethyl 2-(N-p-fluorobenzyl)pyridylamino-4-oxo-4,5-
dihydrofuran-3-carboxylate 8

1 1.2g 0.005 mole p-fluorobenzyl chloride 1.44 g
0.01 mole 2 8
1.06g 56.84 mp 154~155

MS(m/z) M’ 356
IR U & cm’  1699.1 C=0 1652.6 C;-CO-OFEt
UVA ,ox MeOH nm 354.0 € =4.72

'HNMR & ,,m CDCl,
1.26 3H, g, J=7.0Hz, -CO-O-CH,-CH;
421 2H, g, J=7.0Hz, -CO-O-CH,-CH;
4.52 2H,s H-5
5.57 2H,s H-7
6.72~6.80 1H, m, H-3'
6.99~7.50 5H, m H-5',H-9,H-10, H-12, H-13
7.57~7.66 1H, m H-6'
7.74~7.77 1H, g, H-4'
PCNMR & ,,» CDCl;
14.38 -CO-O-CH,-CH;
55.50 C;
59.01 -CO-O-CH,-CH;
73.18 Cs
91.73 C;
113.52 Cy
115.86 Cy Ci
12122 Cs
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130.41
138.16
140.10
155.70
160.21
163.40
165.14
178.88
193.05

-CO-0O-CH,-CHj
G,
Cq

( ) Ethyl 2-(N-o-methoxybenzyl)pyridylamino-4-oxo-4,5-
dihydrofuran-3-carboxylate 9

1 1.2g 0.005 mole o-methoxybenzyl chloride

1.56g 0.01 mole
9 0.94g

MS(m/z)

IR UL k&

UVA ax

'H-NMR
1.26
3.84
4.23
4.49
5.59

2
48.94 mp 87~89

M" 368
cm’ 1702.5 C4,=0 1669.2 C;-CO-OEt
MeOH nm  207.0 € =4.62

3 om CDCls
3H, t, J=7.0Hz, -CO-O-CH,-CHj
3H, d, C5-OCH,
2H, g, J=7.0Hz, -CO-O-CH,-CH,;
2H, s, H-5
2H, s, H-7

6.69~6.73 1H, m, H-3'
6.87~6.98 2H, m H-5', H-10
7.27~7.43 2H, m, H-11, H-12
7.56~7.63 2H, m H-6', H-13
7.90~7.93 1H, d, H-4'
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BC-NMR
14.35
52.13
55.19
58.92
73.10
91.39
110.33
113.10
120.91
121.10
121.98
130.36
132.47
139.35
139.97
155.93
157.53
163.51
177.98
192.98

8 om CDCls
-CO-0-CH,-CH;,
Co-OCH,

&
-CO-0-CH,-CH;
Cs

Gs

-CO-0O-CH,-CHj

G,
Cq

( ) Ethyl 2-(N-m-methoxybenzyl)pyridylamino-4-oxo-4,5-
dihydrofuran-3-carboxylate 10

1 1.

1.56g 0.01 mole
10 1.16g

MS(m/z)

IR U & cm’

UVA ax

2g 0.005 mole
60.25 mp
M" 368

M-methoxybenzyl chloride
2

123~124

1705.8 C,=0O 1629.3 C(;-CO-OEt

MeOH nm  206.0 € =447
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'HNMR & ,,m. CDCl,
1.24 3H,1, J=7.0Hz, -CO-O-CH,-CHj
3.75 3H,d, C,-OCH,
4.20 2H, g, J=7.0Hz, -CO-O-CH,-CH;
4.51 2H,s H-5
5.57 2H,s H-7
6.74~6.75 1H,d,H-9
6.89 1H,d, H-11
6.93~6.97 1H, d, H-13
7.02~7.04 1H, d, H-3'
7.22~7.30 1H, g, H-5'
7.39~7.44 1H,t,, H-12
7.58~7.61 2H, d, H-6'
7.71~7.75 1H, d, H-4'

PC-NMR & ,,, CDCl;
14.38 -CO-O-CH,-CH;
55.07 C,-OCH;
56.04 C;

58.98 -CO-O-CH,-CH;
73.15 Cs
91.56 C;
113.52 Cs
11434 Gy
120.75 Cy
121.12 Cs
12991 Cy;
135.64 Cg
13828 Cy4
140.05 Cg
155.82 Cy
159.88  Cyp
163.41 -CO-O-CH,-CH;
177.79 C,
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(

193.04 C,4

) Ethyl 2-(N-p-methoxybenzyl)pyridylamino-4-oxo-

4,5-dihydrofuran-3-carboxylate 11

1 1.2g 0.005 mole p-methoxybenzyl chloride

1.56g 0.01 mole 2

11 1.16g 60.25 mp 142~143

MS(m/z) M’ 368
IR vk cm’' 17058 C,=0 1629.3 C;-CO-OEt
UVA mex MeOH nm 3488 & =441

'H-NMR & ,,, CDCl;

1.24 3H,t, J=7.0Hz, -CO-O-CH,-CH;

2.32 3H,d, C;,-OCH;

421 2H, g, J=7.0Hz, -CO-O-CH,-CHj

4.50 2H,s H-5

5.55 2H,s H-7

6.70~6.77 1H, m, H-3'

7.13~7.42  4H, m H-9, H-10, H-12, H-13

7.56~7.75 3H, m H-4', H-6', H-5'
PC-NMR & ,,, CDCl;

14.39 -CO-O-CH,-CH;

20.93 C;;-OCH;

5596 C;

58.96 -CO-O-CH,-CH;

73.13  Cs

91.50 C,

110.55 Cy

121.11  Cs

128.86 Ciy Cip,
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129.60 Cy Cy3

131.08 Cs

138.21 Cyu

138.64 Cq

139.99 Cy,

155.85 Cy

163.42 -CO-O-CH,-CHj;
178.56 C,

193.08 C,4

( ) Ethyl 2-(N-o-methylbenzyl)pyridylamino-4-oxo-4,5-
dihydrofuran-3-carboxylate 12

1 1.2g 0.005 mole o-methylbenzyl chloride 1.4g
0.01 mole 2
12 0.94g 48.94 mp 158~159

MS(m/z) M’ 352
IR vk cm’' 17006 C,=0 1663.9 C;-CO-OEt
UVA mex MeOH nm 2078 € =4.42

'H-NMR & ,,n, CDCl;
1.21 3H,t, J=7.0Hz, -CO-O-CH,-CH;
2.28 3H,d, Cy-CH;,
4.18 2H, g, J=7.0Hz, -CO-O-CH,-CHj
4.51 2H,s H-5
5.56 2H,s H-7
6.68~6.75 1H, m, H-3'
7.12~7.30 4H, m H-10,H-11, H-13, H-5'
7.32~7.47 2H, m H-6', H-12
7.58~7.67 1H, m, H-4'

PCNMR & ,,. CDCl
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14.40
18.96
53.97
58.99
73.11
91.37
113.38
120.77
126.62
129.08
129.84
130.94
131.61
137.27
139.82
156.11
163.42
178.81
193.02

-CO-0O-CH,-CH;
Co-CH;
G,
-CO-0O-CH,-CH;
Cs
G

Cs

-CO-0O-CH,-CH3;

G,
Cq

( ) Ethyl 2-(N-p-methylbenzyl)pyridylamino-4-oxo-
4,5-dihydrofuran-3-carboxylate 13

1 1.2g 0.005 mole

0.01 mole
13 1.16g 60.25

2
mp 194~195

MS(m/z) M’ 352

IR U k& cm’

UVA ax

MeOH nm

'HNMR & ,,m. CDCl,

64
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1.22
2.32
4.20
4.49
5.56

3H, t, J=7.0Hz, -CO-O-CH,-CHj
3H, d, C;,-CH;

2H, g, J=7.0Hz, -CO-O-CH,-CH,;
2H, s, H-5

2H, s, H-7

6.72~6.79 1H, t, H-3'
7.11~7.21 2H,t, H-9, H-13
7.27~7.32 2H,t, H-10, H-12
7.38~7.50 1H, t,H-5'
7.54~7.65 1H, mH-6'
7.76~7.80 1H, t, H-4'

BC-NMR
14.39
20.97
55.97
58.94
73.13
91.49
113.77
121.11
128.87
129.59
131.12
133.02
138.61
140.15
155.76
163.43
178.32
193.10

5 pm CDCly
-CO-O-CH,-CHj
Cy1-CH;

G
-CO-0-CH,-CHj
Cs

-CO-0O-CH,-CHj
G,
Cs
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( ) Ethyl 2-(5-methylpyridyl)amino-4-oxo-4,5-
dihydrofuran-3-carboxylate 14

NaH 60% 8.0g 0.2 mole N-hexane
NaH suspension paraffin oil THF 40ml
diethyl malonate 32.0g 0.2 mole THF 50ml
10-12 chloroacetyl chloride
11.3g 0.1 mole THF 100ml 10-12
40-45
10-12 2-amino-5-methyl pyridine 10.8 g 0.1 mole THF 50ml
THF CHCl;
MgSO, CHCl;

14 16.7g 60.29 mp 138 139

MS(m/z) M 262

IR U k& cm’
1709.1 C4=0 1649.3 (C;-CO-OEt
3251.8 NH

UVA ,ox MeOH nm 2894 € =4.71

'H.NMR & ,,, CDCl;
1.36 3H, t, J=7.0Hz, -CO-O-CH,-CH;
231 3H,s H-5'
435 2H, g, J=7.0Hz, -CO-O-CH,-CH;
4.70 2H, s H-5
7.43~7.51 2H, m H-3', H-4'
8.18~8.19 1H,t, H-6'
10.53 1H,s NH

PCNMR & ,,. CDCl
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14.24
17.58
60.37
75.35
88.00
113.73
130.45
138.76
146.25
148.70
164.59

177.04
188.33

-CO-O-CH,-CHs
Cs-CH;
-CO-0O-CH,-CH;
Cs
Cs

Cs

Cs

Cy

Cy

Ce

-CO-0O-CH,-CH;

G,

Cs

( ) Ethyl 2-[N-benzyl-N-(5-methylpyridyl)]amino-4-oxo-
4,5-dihydrofuran-3-carboxylate 15

14 1.
mole
0.59g 32.15

MS(m/z)

IR UL k&

UVA

'H-NMR
1.26
2.22
421
4.51
5.60
6.77

39¢ 0.005 mole benzyl chloride 1.27 g 0.01
2 15
mp 211~212

M™ 352
cm’ 1693.6 C,=0O 1652.1 (C;-CO-OEt
MeOH nm  355.8 € =445

5 pom CDCly
3H, m, J=7.0Hz, -CO-O-CH,-CH,
3H, s, H-5'
2H, g, J=7.0Hz, -CO-O-CH,-CH;
2H, d, H-5
2H, s, H-7

1H, s, H-3'
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7.33~7.40 5H, m H-9, H-10, H-11, H-12, H-13

7.46~7.51 2H,t, H-4, H-6'
PC-NMR & ,,, CDCl;

14.41 -CO-O-CH,-CH;

17.35 Cs-CH;

56.07 C;

58.96 -CO-O-CH,-CH;

73.08 Cs

91.19 C,

120.99 Cy

123.90 Cs

128.66 Cy Ci3

12891 Cip Cyp,

134.40 Cq

136.30 Cy

142.27 Cg

154.54 Cy

163.57 -CO-O-CH,-CH;

178.14 C,

192.94 C,

( ) Ethyl 2-[N-o-chlorobenzyl-(5'-methylpyridyl)]amino-
4-0x0-4,5-dihydrofuran-3-carboxylate 16

14 1.33g 0.005 mole o-chlorobenzyl chloride
1.61g 0.01 mole 2
16 0.94g 48.94 mp 157~158
MS(m/z) M 386

IR vk cm? 17032 Cs=0 1629.8 (C;-CO-OFEt

UVA ,ox MeOH nm 207.0 € =4.56
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'HNMR & ,,m. CDCl,

1.25 3H, m J=7.0Hz, -CO-O-CH,-CHj

2.22 3H,s H-5'

4.20 2H, g, J=7.0Hz, -CO-O-CH,-CH;

4.49 2H,d, H-5

570 2H,s H-7

7.23~7.29 2H, m, H-3', H-13

7.32~7.43 2H, m H-11, H-12

7.47~7.58 3H, m H-4', H-6', H-10
PCNMR & ,,. CDCl

14.42 -CO-O-CH,-CH;

17.39 Cs-CH;

53.40 C;

58.98 -CO-O-CH,-CH;

73.07 Cs

9127 C;

120.86 Cs

12371 Cs

12742 Cy,

129.58 Cy

130.05 Cy;

131.63 Cy

131.92 Gy

133.55 Cg

136.72 Cy

14243 Cyq

154.59 Cy

163.53 -CO-O-CH,-CH;

17821 G,

192.98 C,
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( ) Ethyl 2-[N-m-chlorobenzyl-(5-methylpyridyl)]

amino-4-
17

14
1.61g 0.01 mole
17 0.94¢g

MS(m/z)

IR UL k&

UVA

'H-NMR
1.26
2.25
4.21
4.52
5.57
7.23~7
7.42
7.48~7
7.54~7

BC-NMR
14.42
17.34
55.51
59.03
73.11
91.44
121.05

oxo0-4,5-dihydrofuran-3-car boxylate

1.33g  0.005 mole /mchlorobenzyl chloride
2
48.94 mp 215~216
M 386

cm’ 1700.0 C,4,=0 1658.5 (C;-CO-OEt
MeOH nm 202.2 € =4.72

5 pom CDCly
3H, t, J=7.1Hz, -CO-O-CH,-CH,
3H, s, H-5'
2H, g, J=7.1Hz, -CO-O-CH,-CH;
2H, d, H-5
2H, s, H-7
37 4H, m H-3', H-9, H-12, H-13
5H, s, H-11
49 1H, d, H-6'

57 1H,d, H-4'
3 om CDCls

-CO-0-CH,-CH;

Cs-CHs,

G,

-CO-0-CH,-CH;

Cs

G

Cy

124.19 Cs
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126.82 Cy3
128.56 C,
128.74 Cyy
12948 Cj,
130.13 Cyo
134.62 Cq
136.43 Cyu
142.64 Cq
15431 Cy
163.50 -CO-O-CH,-CHj;
178.21 G,
192.97 C,4

( ) Ethyl 2-[N-p-chlorobenzyl-(5'-methylpyridyl)]
amino-4-oxo-4,5-dihydrofuran-3-car boxylate
18

14 1.33g 0.005 mole p-chlorobenzyl chloride
1.61g 0.01 mole 2
18 0.94g 48.94 mp 198~199

MS(m/z) M~ 386
IR UK cm’  1696.8 C,=0 16553 (C5-CO-OFEt
UVA ox MeOH nm  202.0 € =4.71

'HNMR & ,,m CDCl,
1.26 3H, g, J=7.1Hz, -CO-O-CH,-CH;
2.23 3H,s H-5'
421 2H, g, J=7.1Hz, -CO-O-CH,-CH;
4.52 2H,d, H-5
5.56 2H, s H-7
7.26~7.32 3H, m H-3, H-9, H-13
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7.36~7.43 2H, m H-10, H-12

7.47~7.48 1H, d, H-6'

7.51~7.54 1H,t, H-4'
PCNMR & ,,. CDCl

14.44 -CO-O-CH,-CH;,

17.33  Cs-CH;

55.50 C;

58.99 -CO-O-CH,-CH;

73.11  Cs

9136 C,

121.01 Cy

124.04 Cs

129.02 Cy Cy3

130.11 C;p Cp

132.97 Cy

134.60 Cg

136.29 Cy

142.40 Cg

15429 Cy

163.54 -CO-O-CH,-CH;

17826 C,

192.90 C4

( ) Ethyl 2-[N-o-fluorobenzyl-(5'-methylpyridyl)]
amino-4-oxo-4,5-dihydrofur an-3-car boxylate
19

14 1.33g 0.005 mole o-fluorobenzyl chloride
1.44g 0.01 mole 2
19 1.25g 67.02 mp 163~164

MS(m/z) M’ 370

IR v & cm’  1693.6 C,=0 16553 (C;-CO-OEt
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UVA ax

'H-NMR
1.27
2.24
4.23
4.47
5.63

MeOH nm  356.0 € =445

& om CDCly
3H, t, J=7.1Hz, -CO-O-CH,-CH;
3H, s, H-5'
2H, g, J=7.1Hz, -CO-O-CH,-CHj
2H, s, H-5
2H, s, H-7

7.01~7.15 2H, m, H-3’, H-10
7.25~7.33 1H, m, H-12,

7.38~7
7.69~7

BC-NMR
14.41
17.34
50.57
58.95
73.12
91.38
115.20
121.22
123.93
124.66
132.64
132.67
137.18
142.59
154.27
158.58
163.56
177.84
192.80

52 2H, m H-11, H-13
79 2H, m,, H-4' H-6'
5 om CDCly
-CO-0-CH,-CH;
Cs-CHs,

G,

-CO-0-CH,-CH;

Co
-CO-0O-CH,-CHj
G
Cs
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( ) Ethyl 2-[N-m-fluorobenzyl-(5'-methylpyridyl)]
amino-4-oxo-4,5-dihydrofuran-3-car boxylate

20

14
1.44g 0.01 mole
20 0.98¢g

MS(m/z)

IR UL k&

UVA

'H-NMR
1.25
2.30
421
4.49
5.59

1.33g  0.005 mole m-fluorobenzyl chloride
2
52.55 mp 215~216

M" 370
cm? 1700.0 C,=0 1661.7 C;-CO-OEt
MeOH nm 357.0 € =436

5 pom CDCly
3H, t, J=7.0Hz, -CO-O-CH,-CH,
3H, t, H-5'
2H, g, J=7.0Hz, -CO-O-CH,-CH;
2H, s, H-5
2H, s, H-7

6.97~7.06 1H, m H-3’
7.14~7.55 6H, m H-4', H-6', H-9, H-11, H-12, H-13

BC-NMR
14.41
17.33
55.47
58.99
73.11
91.39
100.11
115.55
120.99
124.10

8 om CDCls
-CO-0-CH,-CH;,
Cs-CH;

G,
-CO-0-CH,-CH;
Cs

Gs
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130.44 Ci3
136.58 Cy,
13691 Cg
142.55 Cy
154.34 Cg
160.23 C,
163.52 -CO-O-CH,-CH;
165.15 Cy
17832 G,
192.97 C,
( ) Ethyl 2-[N-p-fluorobenzyl-(5'-methylpyridyl)]
amino-4-oxo-4,5-dihydrofur an-3-car boxylate
21
14 1.33g 0.005 mole p-fluorobenzyl chloride
1.44g 0.01 mole 2
21 1.06g 56.84 mp 211~212
MS(m/z) M" 370
IR UL cm' 1693.6 C,=0 16489 C;-CO-OEt
UVA ,ox MeOH nm 356.0 € =4.55
'H.NMR & ,,, CDCl;
1.24 3H, q, J=7.0Hz, -CO-O-CH,-CH;
2.23 3H,s H-5'
4.20 2H, g, J=7.0Hz, -CO-O-CH,-CHj
448 2H,s H-5
556 2H,s H-7

6.97~7.05 2H, m, H-3', H-6'
7.35~7.51 4H, m, ,H-9,H-10, H-12, H-13

7.59
BC-NMR

1H, s, H-4'
5 om CDCly
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14.43 -CO-O-CH,-CHj;
17.34 Cs-CH;

5549 C;

58.93 -CO-O-CH,-CH;
73.10 Cs

91.28 C;

115.81 Gy

121.03 Cyp Cpz
124.14 Cs

130.64 Co Cy3

138.16 Cs

136.39 Cyu

154.24 Cq

160.16 C,

163.55 -CO-O-CH,-CHj;
165.09 Cy

178.07 C,

192.88 C,4

( ) Ethyl 2-[N-o-methoxybenzyl-(5'-methylpyridyl)]
amino-4-oxo-4,5-dihydrofuran-3-car boxylate
22

14 1.33g 0.005 mole o-methoxybenzyl chloride
1.56g 0.01 mole 2
22 094g 48.94 mp 176~177
MS(m/z) M’ 382
IR v cem' 16968 C=0 1664.9 C;-CO-OEt

UVA ox MeOH nm 3472 € =4.14

'H.NMR & ,,, CDCl;
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1.27 3H, t, J=7.0Hz, -CO-O-CH,-CHj
2.19 3H,s H-5'
3.79 3H,d, Co-OCH;
4.24 2H, g, J=7.0Hz, -CO-O-CH,-CH;
4.45 2H,s H-5
5.59 2H,s H-7
6.87~6.92 2H, m H-3', H-10
7.27~7.36 2H, m H-11, H-12
7.46~7.51 1H, m H-13
7.56~7.60 1H, d, H-6'
7.90~7.93 1H, s, H-4'
PC-NMR & ,,, CDCl;
14.42 -CO-O-CH,-CH;
17.45 Cs-CH;
5191 C;
5522 Cy-OCH;
58.90 -CO-O-CH,-CH;
73.03 Cs
90.97 C,
110.36  Cs
120.91 Co
122.19 Cq
123.56 Cs
130.24 C,
13220 Cy
137.77 Ci3
14222 Cy
154.47 Cg
157.41 Gy
163.66 Cy
177.18 G,
192.81 C4
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( ) Ethyl 2-[N-m-methoxybenzyl-(5'-methylpyridyl)]
amino-4-oxo-4,5-dihydrofuran-3-car boxylate
23

14 1.33g 0.005 mole mM-methoxybenzyl chloride
1.56g 0.01 mole 2
23 1.16g 60.25 mp 176~177

MS(m/z) M™ 382
IR vk cm?  1700.0 Cs=0 16553 (C5-CO-OFEt

UVA ,ox MeOH nm 356.0 € =434

'HNMR & ,,m. CDCl,
1.25 3H,1, J=7.0Hz, -CO-O-CH,-CHj
2.22 3H,s H-5'
3.80 3H,d, C,-OCH;
421 2H, g, J=7.0Hz, -CO-O-CH,-CH;
4.50 2H,s H-5
5.56 2H,s H-7
6.87~6.89 1H, g, H-3'
6.93~6.98 1H,d,H-9
7.03~7.05 1H,t, H-11
7.22~7.30 1H, g, H-13
7.36~7.41 1H,d,, H-12
7.46~7.67 2H,d, H-6'
7.54~7.54 1H, d, H-4'
PC-NMR & ,,» CDCl;
1441 -CO-O-CH,-CH;
17.33  Cs-CH;
55.08 C,-OCH;
56.00 C;
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58.92 -CO-O-CH,-CH;
73.08 Cs

91.16 GC;

114.24 Cs

11434 C,

11432 Cy

120.93 Cy3

124.00 Cs

129.86 Cj,

135.89 Cyu

136.47 Cg

142.36 Cq

154.43 Cyy

159.85 Cy

163.56 -CO-O-CH,-CHj;
178.07 G,

192.89 C,

) Ethyl 2-[N-p-methoxybenzyl-(5'-methylpyridyl)]
amino-4-oxo-4,5-dihydrofur an-3-car boxylate
24

14 1.33g 0.005 mole p-methoxybenzyl chloride
1.56g 0.01 mole 2
24 1.16g 60.25 mp 210~211
MS(m/z) M 382
IR vk cm’' 17000 C,=0O 16553 C;-CO-OEt

UVA ax MeOH nm  201.4 € =471

'H-NMR & ,,n, CDCl,
1.23  3H,t, J=7.0Hz, -CO-O-CH,-CH;
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2.04
2.31
4.19
4.48
5.56

3H, s, H-5'

2H, d, H-5
2H, s, H-7

3H, t, C;;-OCHj
2H, g, J=7.0Hz, -CO-O-CH,-CH,;

7.11~7.27 3H, m H-3', H-10, H-12
7.29~7.40 3H, m H-9, H-13
7.45~7.59 2H, m, H-4', H-6'

PC-NMR & ,,, CDCl;
14.42
17.35 Cs-CH;
20.96 C;;-OCH;
55.88 C;
58.89
73.66 Cs
91.11 G;
120.94 Cy
123.92 Cs
128.74
129.55 Cy
133.02 Cq
136.51 Cy
140.74 Cy
142.38 Cg
154.33
163.59
177.61 C,
192.96 C4

-CO-0O-CH,-CH;

-CO-0O-CH,-CHj3

-CO-0O-CH,-CH3;

( ) Ethyl 2-[N-o-methylbenzyl-(5-methylpyridyl)]
amino-4-oxo-4,5-dihydrofur an-3-car boxylate

0.01 mole

25

14 1.33g 0.005 mole
2
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25 0.94g 48.94 mp 137~138

MS(m/z) M 367
IR v cm’'  1693.6 C,=0 1658.5 C;-CO-OFEt
UVA pax MeOH nm 2080 & =4.56

'HNMR & ,,m. CDCl,
1.25 3H,1, J=7.0Hz, -CO-O-CH,-CHj
2.17 3H,s H-5'
2.27 3H,s Cy-CH;
4.19 2H, g, J=7.0Hz, -CO-O-CH,-CH;
4.50 2H,s H-5
5.57 2H,s H-7
7.10~7.13 1H, d, H-3'
7.18~7.27 4H, m H-10,H-11, H-13, H-12
7.29~7.37 1H,t, H-6'
7.46~7.52 1H, g, H-4'

PC-NMR & ,,, CDCl;
1441 -CO-O-CH,-CH;
17.43 Cs-CH;
19.01 Cy-CH;
53.79 G,
58.92 -CO-O-CH,-CH;
73.02 Cs
90.97 Cs
120.63 Csy
12373 Cs
126.53 Cp,
128.88 Cy
129.44 Cy;
130.87 Cyp
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131.96 G,
135.52 Cu
136.98 Cs
142.06 Cg
154.78 Cy
163.56 -CO-O-CH,-CHj;
178.18 C,
19291 C,

) Ethyl 2-[N-m-methylbenzyl-(5-methylpyridyl)]
amino-4-oxo-4,5-dihydrofuran-3-car boxylate
26

14 1.33g 0.005 mole m-methylbenzyl chloride
1.4g 0.01 mole 2
26 0.94g 48.94 mp 191~192

MS(m/z) M’ 367
IR v cm’' 17032 C,=0 16553 C;-CO-OFEt
UVA pax MeOH nm 3554 & =4.14

'HNMR & ,,m. CDCl,
1.25 3H,1, J=7.0Hz, -CO-O-CH,-CHj
221 3H,s H-5'
231 3H,s C,-CH;
421 2H, g, J=7.0Hz, -CO-O-CH,-CH;
4.49 2H,s H-5
5.55 2H,s H-7
7.11~7.27 4H, m H-9,H-11, H-13, H-3’
7.34~7.39 1H, d, H-12
7.45~7.52 2H, q, H-4', H-6

PCNMR & ,,», CDCl;
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14.43 -CO-O-CH,-CHj;
17.37 Cs-CHj

21.14 C,p-CH;

56.02 C;

5891 -CO-O-CH,-CH;
73.04 Cs

91.07 G

120.93 Cs

124.00 Cs

125.65 Cis

128.74 Cyy

129.32 Cp

129.40 Gy

134.28 Cyo

136.45 Cyu

138.71 Cg

142.29 Cg

154.51 Cy

163.54 -CO-O-CH,-CHj;
177.98 C,

192.85 C4

( ) Ethyl 2-[N-p-methylbenzyl-(5-methylpyridyl)]
amino-4-oxo-4,5-dihydrofuran-3-car boxylate
27

14 1.33g 0.005 mole p-methoxybenzyl chloride
1.4g 0.01 mole 2
27 1.16g 60.25 mp 211~212
MS(m/z) M 367

IR v cm' 17032 C4s=O0 16553 C;-CO-OEt

UVA ax MeOH nm  208.4 € =447

&3



'HNMR & ,,m CDCl,

1.24 3H, 1, J=7.0Hz, -CO-O-CH,-CH;

2.23 3H,d, H-5'

2.33 3H,s C;;-CHs

4.20 2H, g, J=7.0Hz, -CO-O-CH,-CH;

4.48 2H,s H-5

5.55 2H,s H-7

7.12~7.22 2H,t, H-3', H-9, H-13

7.27~7.35 2H, g, H-10, H-12

7.51~7.57 2H, m H-4', H-6'
PC-NMR & ,,, CDCl;

14.43 -CO-O-CH,-CH;

17.36  Cs-CH;

20.97 C,-CH;

55.90 C;

58.90 -CO-O-CH,-CH;

73.07 Cs

91.11 G,

120.95 Cs

124.14 Cs

128.75 Cy Cy3

129.56 Cj, Cig

13137 Cy

133.04 Cy

136.53 Cg

14235 Cyg

15435 Cy

163.57 -CO-O-CH,-CH;

177.72 G,

192.89 C,
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