Acros
Benzyl chloride, 99 %

Lancaster
Ethyl anthranilate, > 98 %
Methyl 2-amino-4,5-dimethoxybenzoate, 99 %
Potassium iodide, > 98 %

Magnesium sulfate anhydrous
Potassium carbonate, 99.5 %

Osaka
Sodium hydroxide, > 95 %

2-Cyanophenol, 95 %

0-Cresol, 99 %

2-Chlorobenzyl chloride, > 98 %
3-Chlorobenzyl chloride, > 95 %
4-Chlorobenzyl chloride, > 98 %
2-Fluorobenzy! chloride, > 95 %
3-Fuorobenzyl chloride, > 95 %



4-Fluorobenzyl chloride, > 98 %
Methyl sdicylate, 99 %
3-Methoxybenzy! chloride, > 95 %
4-Methoxybenzyl chloride, > 97 %
Sdigenin, 98 %

Sdlicylamide, > 98 %

Acstic acid

E. Merck
Chloroform-d;, 99.8 %
Chloroform
Dimethyl sulfoxide-ds, 99.8 %
Ethylacetate, 99.5 %
n-Hexane, 98.5 %

M ethanol

Ethanol, 95 %

E. Merck
Silicage 60 for C.C. (70-230 mesh)
Pre-coated auminium TLC sheets
(Silicagd 60 F254, 20 x 20 cm, 0.2 mm layer)
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(Melting Point Apparatus)
Y anaco MP-500D
40-500

- (UV  Visible Spectrophotometer)
Shimadzu UV-Visible
Recording Spectrophotometer

(A max) nm loge Molar absorptivity

(1nfrared Spectrophotometer)
Spectrum One FT-IR Spectrometer
(KBr) cm*

(Mass Spectrophotometer)
EIMS VG platform GC-MS instrument
70eV miz ( )

Heraeus CHN-OS RAPID (
) +4 %

(UV Equipment)
CAMAG UV-Cabinet 254

nm 366 nm



(Nuclear Magnetic Resonance Spectrometer)
Bruker Advance DPX-200 FT-NMR Spectrometer

( ) 0 (ppm)
(J) Hz S (singlet) d
(doublet) t (triplet) q (quartet) m
(multiplet) br (broad) dd (double

doublet) ddd (double double doublet)
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2-(Benzyloxy)benzonitrile (17)

2-cyanophenol (6.0 ,0.05
14 16
(7.6 ,0.06 ) 3
82.6 % 61-62.5
17
MS(m/2) 209

UV A max (CHCL) nm (loge ) 293.0(3.8)

IR v (KBr)em™ 2224 (C= N)

150

30 benzyl chloride

[ - (1:3)/ ]

17863 )

'H-NMR (chloroform-d;, 200 MH2)d (ppm)
5.22 (2H, s, -OCH,"), 6.98-7.05 (2H, m, H-3, 5),
7.27-7.54 (TH, m, H-4, 2267, 7.59 (1H, dd, J=7.8, 1.7 Hz, H-6)
BBC-NMR (chloroform-d;, 50 MHZ)3 (ppm)
70.57 (-OCH,-), 102.44 (C-1), 112.92 (C-3), 11640 (C= N),
121.03 (C-5), 126.94 (C-22 67, 128.17 (C-49, 128.69 (C-32 57,
133.83 (C-6), 134.23 (C-4), 135.65 (C-19, 160.27 (C-2)

2-[(2-Chlor obenzyl)oxy]benzonitrile (18)

2-cyanophenol (6.0 ,0.05

)

o-chlorobenzy! chloride (8.1



005 ) 14 16 17
[ - L4y
] 18(8.83 )
72.7 % 89.2-93

18

MS(m2) 243

UV A max (CHCL) nm(logge ) 2925 (3.6)

IR v (KBr)cm* 2228 (C= N)

'H-NMR (chloroform-d;, 200 MH2)d (ppm)
5.29 (2H, s, -OCH,-), 7.01-7.27 (2H, m, H-3, 5),
7.27-7.43 (3H, m, H-42 52 67, 7.49-7.66 (2H, m, H-4, 3?,
7.68 (1H, dd, J= 4.7, 2.3 Hz, H-6)

BBC-NMR (chloroform-d;, 50 MHZ)3 (ppm)
67.33 (-OCH,"), 102.18 (C-1), 11250 (C-3), 116.09 (C= N),
121.11 (C-5), 127,50 (C-57, 128.06 (C-37, 128.99 (C-62),
129.08 (C-47, 131.78 (C-27, 133.16 (C-17, 133.64 (C-6),
134.17 (C-4), 159.75 (C-2)

2-[(3-Chlor obenzyl)oxy]benzonitrile (19)
2-cyanophenol (3.0 ,0.025 ) m-chlorobenzyl chloride (4
,0.025 ) 7 8 17
1949 )

80.7 % 113-116

19
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MS(m2) 243
UV A max (CHCL) nm(logge ) 2925 (3.9)
IR v (KBr)cm* 2220 (C= N)
'H-NMR (chloroform-d;, 200 MH2)d (ppm)

5.17 (2H, s, -OCH,-), 6.95-7.07 (2H, m, H-3, 5),

7.26-7.55 (5H, m, H-4, 22, 47 57 67, 7.59 (1H, dd, J= 7.6, 1.7 Hz, H-6)
BBC-NMR (chloroform-d;, 50 MHZ)3 (ppm)

69.54 (-OCH,-), 102.28 (C-1), 112.60 (C-3), 116.03 (C= N),

121.14 (C-5), 124.78 (C-6?, 126.75 (C-29), 128.16 (C-49,

129,86 (C-57, 133.69 (C-6), 134.10 (C-4), 134.39 (C-32),

137.47 (C-19, 159.71 (C-2)

2-[(4-Chlor obenzyl)oxy]benzonitrile (20)

2-cyanophenol (3.0 ,0.025 ) p-chlorobenzyl chloride (4
,0.025 ) 7 8 17
20 (459 )
76 % 93-94

20
MS(m/z) 243
UV A max (CHCL) hm (loge ) 293.0(3.6)
IR v (KBr)em* 2226 (C= N)
'H-NMR (DM SO-ds, 200 MH2)3 (ppm)
5.27 (2H, s, -OCH,-), 7.09 (1H, dd, J= 7.6,7.6 Hz, H-5),
7.29 (1H, d, J= 8.6 Hz, H-3), 7.43-7.52 (4H, m, H-2?2, 3?2, 52, 67,
7.60-7.75 (2H, m, H-4, 6)
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BBC-NMR (DMSO-ds, 50 MHZ) (ppm)
69.46 (-OCH,-), 101.42 (C-1), 113.72 (C-3), 11654 (C= N),
121.62 (C-5), 128.80 (C-2?2 67, 129.57 (C-3?, 57, 133.01 (C-49,
133.95 (C-6), 135.22 (C-4, 19, 159.89 (C-2)

2-[(2-Fluor obenzyl)oxy]benzonitrile (21)

2-cyanophenol (2.4 ,0.02 ) 2-fluorobenzyl chloride (2.9

002 ) 55 6.6 17
21 (306
) 67.4 % 73.9-75.6
21
MS(m2) 227

UV A max (CHClL) nm (loge ) 292.4(3.7)

IR v (KBr)cm™ 2224 (C= N)

'H-NMR (DM SO-ds, 200 MH2)d (ppm)
5.31 (2H, s, -OCH,-), 7.10 (1H, dd, J= 7.8,7.8 Hz, H-5),
7.21-7.30 (2H, m, H-32, 59, 7.36-7.46 (2H, m, H-3, 49,
7.55-7.67 (2H, m, H-4, 67, 7.73 (1H, dd, J= 7.8, 1.6 Hz, H-6)

BC-NMR (DMSO-ds, 50 MH2)3 (ppm)
64.79 (-OCH,-), 101.07 (C-1), 113.61 (C-3), 115.71 (C-39,
116,50 (C= N), 121.71 (C-5), 123.11 (C-17), 124.84 (C-59,
130.67 (C-69, 130.91 (C-49), 159.87 (C-2), 160.58 (C-2?)

2-[(3-Fluorobenzyl)oxy]benzonitrile (22)
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2-cyanophenol (2.4 ,0.02 ) 2-fluorobenzyl chloride (2.9

002 ) 55 6.6 17
22 (301
) 66.3 % 57-58.8
22
MS(m2) 227

UV A max (CHCL) nm (logge ) 292.6(3.8)

IR v (KBr)cm* 2226 (C= N)

'H-NMR (DM SO-ds, 200 MH2)d (ppm)
5.29 (2H, s, -OCH,-), 7.05-7.21 (2H, m, H-5, 49,
7.27-7.31 (3H, m, H-3, 22 67, 7.39-7.46 (1H, m, H-59),
7.60-7.75 (2H, m, H-4, 6)

BC-NMR (DMSO-ds, 50 MHZ) (ppm)
69.37 (-OCH,-), 101.14 (C-1), 113.63 (C-3), 114.30 (C-29,
115.07 (C-47), 116.56 (C= N), 121.64 (C-5), 123.50 (C-67),
130.80 (C-57, 133.93 (C-6), 135.21 (C-4), 139.14 (C-19),
159.83 (C-2), 162.44 (C-39

2-[(4-Fluor obenzyl)oxy]benzonitrile (23)
2-cyanophenol (2.4 ,0.02 )  2-fluorobenzyl chloride (2.9
,0.02 ) 55 6.6 17
23 (342

) 75.3 % 68.9-69.4

23
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MS(mz) 227

UV A max (CHCL) nm(logge ) 292.4(3.9)

IR v (KBr)cm* 2218 (C= N)

'H-NMR (DM SO-ds, 200 MH2)d (ppm)
5.24 (2H, s, -OCH,-), 7.08 (1H, ddd, J=7.6, 7.6, 0.8 Hz, H-5),
7.18-7.33 (3H, m, H-3, 32 59, 7.49-7.56 (2H, m, H-2?2 69,
7.56-7.74 (2H, m, H-4, 6)

BC-NMR (DMSO-ds, 50 MHZ) (ppm)
69.58 (-OCH,-), 101.10 (C-1), 113.69 (C-3), 115.62 (C-3?2 57,
116.60 (C= N), 121.54 (C-5), 130.08 (C-22, 69, 132.45 (C-19),
133.93 (C-6), 135.21 (C-4), 159.96 (C-2), 162.15 (C-4?)

2-[(3-M ethoxybenzyl)oxy]benzonitrile (24)

2-cyanophenol (2.4 ,0.02 ) 3-methoxybenzyl chloride (3.13

002 ) 55 6.6 17
24 (314

) 65.7 % 71.2-72.6

24

MS(m/z2) 239

UV A max (CHCl) nm (logge ) 283.4(3.9)
IR v (KBr)em* 2222(C= N)
'H-NMR (DM SO-ds, 200 MH2)3 (ppm)
3.75 (3H, s, -OCH,), 5.24 (2H, s, -OCH,-),
6.87-6.92 (1H, m, H-49), 7.01-7.11 (3H, m, H-5, 22, 69,
7.27-7.35 (2H, m, H-3, 59, 7.58-7.67 (1H, m, H-4),
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7.72 (1H, dd, J= 7.6, 1.6 Hz, H-6)

BC-NMR (DMSO-ds, 50 MHZ) (ppm)
55.20 (-OCHs), 70.07 (-OCH,-), 101.16 (C-1), 113.22 (C-29),
113.64 (C-47), 113.72 (C-3), 116.64 (C= N), 119.67 (C-6?),
121.50 (C-5), 129.90 (C-57, 133.90 (C-6), 135.18 (C-4),
137.84 (C-19), 159.62 (C-379, 160.05 (C-2) ?

2-[(4-M ethoxybenzyl)oxy]benzonitrile (25)

2-cyanophenol (24 ,0.02 )  3-methoxybenzyl chloride (3.13

002 ) 55 6.6 17
25 (231
) 48.3 % 112.2-115.4
25
MS(m/z2) 239

UV A max (CHCl) nm (logge ) 283.4(3.9)

IR v (KBr)cm® 2224(C= N)

'H-NMR (DM SO-ds, 200 MH2)d (ppm)
3.74 (3H, s, -OCHy), 5.17 (2H, s, -OCH,-),
6.96 (2H, d, J= 8.6 Hz, H-3?2, 59, 7.07 (1H, dd, J= 7.5, 7.5 Hz, H-5),
7.30-7.42 (3H, m, H-3, 22 67, 7.59-7.73 (2H, m, H-4, 6)

BC-NMR (DMSO-ds, 50 MH2)3 (ppm)
55.30 (-OCHs), 70.14 (-OCH,-), 101.06 (C-1), 113.78 (C-3),
114.16 (C-32, 59, 116.68 (C= N), 121.37 (C-5), 128.04 (C-19),
129.75 (C-2? 67, 133.93 (C-6), 135.19 (C-4), 159.45 (C-49),
160.15 (C-2)
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1-(Benzyloxy)-2-methylbenzene (26)

o-cresol (5.4 ,0.05 ) Benzyl chloride (6.3 ,0.05

14 16 17
[ 8/ ]
26 (7.38 ) 74.5%
26
MS(m/z) 198
UV A max (CHCL) nm(logge ) 2725(3.2)
IR v (KBr)cm* (26-2)

'H-NMR (DM SO-ds, 200 MH2)d (ppm)
2.22 (3H, s, -CHs), 5.09 (2H, s, -OCH,-),
6.85 (1H, dd, J= 7.3, 7.3 Hz, H-5), 6.98 (1H, d, J= 8.6 Hz, H-3),
7.11-7.17 (2H, m, H-4, 6), 7.31-7.49 (5H, m, H-2267

C-NMR (DMSO-ds, 50 MHZ2) (ppm)
16.33 (-CH5), 69.32 (-OCH,-), 111.90 (C-3), 120.60 (C-5),
126.22 (C-1), 127.11 (C-4), 127.44 (C-2?, 67), 127.85 (C-4?),
128.61 (C-3?, 57), 130.68 (C-6), 137.69 (C-1?), 156.63 (C-2)

1-Chloro-2-[(2-methylphenoxy)methyl]benzene (27)
o-cresol (2.7 ,0.025 )  2-chlorobenzyl chloride (4
) 7 8.3 17
[ 8 ]

27(415 ) 71.4 %
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27
MS(m2) 233

UV A max (CHCL) nm(loge ) 272.0(3.0)
IR v (KBr)cm® (27-2)

'H-NMR (DM SO-ds, 200 MH2)3 (ppm)
2.19 (3H, s, -CH), 5.12 (2H, s, -OCH,-),
6.85 (1H, dd, J= 7.3, 7.3 Hz, H-5), 6.97 (1H, d, J= 8.5 Hz, H-3),
7.11-7.18 (2H, m, H-4, 6), 7.32-7.39 (2H, m, H-52, 69,
7.45-7.50 (1H, m, H-39), 7.57-7.62 (1H, m, H-4?

C-NMR (DMSO-ds, 50 MHZ2) (ppm)
16.24 (-CHg), 69.98 (-OCH,-), 111.82 (C-3), 120.88 (C-5),
126.29 (C-1), 127.17 (C-4), 127.49 (C-5?), 129.52 (C-3?),
129.73 (C-62, 4?), 130.75 (C-6), 132.57 (C-2?), 134.88 (C-19),
156.37 (C-2)

1-[(3-Chlor obenzyl)oxy]-2-methylbenzene (28)

o-cresol (2.7 ,0.025 )  3-chlorobenzyl chloride (4
) 7 8.3 17
[ 8 ]
28 (4.21 ) 72.4 %

28
MS(m/z2) 233
UV A max (CHCL) nm(logge ) 272.5(3.0)
IR v (KBr)cm* (28-2)
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'H-NMR (DM SO-ds, 200 MH2)d (ppm)
2.20 (3H, s, -CHj), 5.09 (2H, s, -OCH,-),
6.84 (1H, dd, J= 7.3, 7.3 Hz, H-5), 6.95 (1H, d, J= 8.5 Hz, H-3),
7.10-7.16 (2H, m, H-4, 6), 7.35-7.41 (3H, m, H-426?),
7.50 (1H, s, H-29)

BC-NMR (DM SO-ds, 50 MH2)3 (ppm)
16.28 (-CH), 68.38 (-OCH,-), 111.86 (C-3), 120.78 (C-5),
125.89 (C-6?), 126.20 (C-1), 127.11 (C-4, 2?), 127.78 (C-4?),
130.48 (C-5?), 130.73 (C-6), 133.42 (C-3?), 140.24 (C-1?),
156.33 (C-2)

1-[(4-Chlor obenzyl)oxy]-2-methylbenzene (29)

o-cresol (2.7 ,0.025 )  4-chlorobenzyl chloride (4 ,0.025

) 7 8.3 17
[ 8 ]
29428 ) 736%
50-51
29
MS(m/z) 233
UV A max (CHCl) nm(loge ) 272(3.6)
IR v (KBr)cm® (29-2)

'H-NMR (DM SO-ds, 200 MH2)3 (ppm)
2.19 (3H, s, -CHj), 5.09 (2H, s, -OCH,-),
6.84 (1H, dd, J= 7.3, 7.3 Hz, H-5), 6.95 (1H, d, J= 8.5 Hz, H-3),
7.09-7.16 (2H, m, H-4, 6), 7.39-7.49 (4H, m, H-2?, 32,52, 67)



BBC-NMR (DMSO-ds, 50 MHZ) (ppm)
16.28 (-CHs), 68.47 (-OCH,-), 111.89 (C-3), 120.72 (C-5),
126.20 (C-1), 127.10 (C-4), 128.61 (C-2?, 67), 129.21 (C-3?, 57,
130.71 (C-6), 132.52 (C-4?), 136.67 (C-1?), 156.39 (C-2)

[2-(Benzyloxy)phenyllmethanol (30)

sdigenin (6.2 ,0.05 ) Benzyl chloride (6.3 ,0.05

14 16 17
[ - (1:8)/ ]
30(7.13 ) 66.6 %
30
MS(m/z) 214

UV A max (CHClL) hm (loge ) 272.5(3.6)
IR v (KBr)cm™ 3383 (-OH)
'H-NMR (DM SO-ds, 200 MH2)d (ppm)
4.67 (2H, s, -CH,OH), 5.12 (3H, s, -OCH,-, -OH),
6.95-7.04 (2H, m, H-3, 5), 7.18-7.52 (7H, m, H-4, 6, 22 67
BC-NMR (DMSO-ds, 50 MHZ)3 (ppm)
58.34 (-CH,OH), 69.33 (-OCH,-), 111.73 (C-3), 120.62 (C-5),
127.35 (C-6), 127.48 (C-2?, 67), 127.77 (C-4), 127.91 (C-4?),
128.65 (C-3?, 57), 131.04 (C-1), 137.61 (C-1?), 155.28 (C-2)

{2-[(2-Chlor obenzyl)oxy]phenyl}methanol (31)

sigenin (3.1 ,0.025 )  2-chlorobenzyl chloride (4

78

,0.025



) 7 8.3 17
31(17 )
83.2 % 62-63

31
MS(m/2) 249
UV A max (CHCL) nm (logge ) 272.4(3.6)
IR v (KBr)cm® 3256 (-OH)
'H-NMR (DMSO-ds, 200 MH2)d (ppm)
4.60 (2H, d, J=5.5 Hz, -CH,0OH), 5.05 (1H, t, J=5.5 Hz, -CH,OH),
5.15 (2H, s, -OCH,-), 6.93-7.03 (2H, m, H-3, 5),
7.21 (1H, dd, J= 7.9, 7.4 Hz, H-4), 7.34-7.51 (4H, m, H-6, 32, 5?, 6,
7.61 (1H, dd, J= 5.1, 4.0 Hz, H-49)
BC-NMR (DMSO-ds, 50 MHZ) (ppm)
58.18 (-CH,OH), 66.98 (-OCH,-), 111.66 (C-3), 120.89 (C-5),
127.34 (C-6), 127.55 (C-5?), 127.81 (C-4), 129.55 (C-3?),
129.84 (C-4?, 6?), 13110 (C-1), 132.55 (C-27), 134.80 (C-1?),
154.99 (C-2)

{2-[(3-Chlorobenzyl)oxy]phenyl}methanol (32)
sigenin (3.1 ,0.025 )  3-chlorobenzyl chloride (@ ,0.025
) 7 8.3 17
[ - a8/ ]

32 (439 ) 70.7 %

32

I



MS(m/2) 249

UV A max (CHCL) nm(logge ) 272.0(3.6)

IR v (KBr)cm® 3395 (-OH)

'H-NMR (DM SO-ds, 200 MH2)d (ppm)
459 (2H, d, J=5.5 Hz, -CH,OH), 5.06 (1H, t, J=5.5 Hz, -CH,0OH),
5.13 (2H, s, -OCH,-), 6.91-6.99 (2H, m, H-3, 5),
7.19 (1H, ddd, J= 8.1, 7.3, 1.1 Hz, H-4), 7.36-7.43 (4H, m, H-6, 42, 5?, 6,
7.51 (1H, s, H-29)

C-NMR (DMSO-ds, 50 MH2)3 (ppm)
58.23 (-CH,0H), 68.36 (-OCH,-), 111.74 (C-3), 120.77 (C-5),
125.95 (C-6?), 127.12 (C-2?), 127.44 (C-6), 127.81 (C-4, 4?),
130.54 (C-5?), 130.97 (C-1), 133.38 (C-3?), 140.21 (C-1?),
155.00 (C-2)

{2-[(4-Chlor obenzyl)oxy]phenyl}methanal (33)

sigenin (3.1 ,0.025 )  4-chlorobenzyl chloride (4 ,0.025
) 7 8.3 17
[ - a8 ]
33459 )
73.9% 55-58.3

33
MS(m/z) 249
UV A max (CHCL) nm (loge ) 272.2(3.7)
IR v (KBr)cm® 3234 (-OH)
'H-NMR (DMSO-ds, 200 MH2)d (ppm)



4,55 (2H, d, J=5.6 Hz, -CH,0OH), 5.01 (1H, t, J=5.6 Hz, -CH,0OH),

5.11 (2H, s, -OCH,-), 6.90-7.00 (2H, m, H-3, 5),

7.18 (1H, ddd, J= 7.6, 7.6, 1.2 Hz, H-4), 7.37-7.50 (5H, m, H-6, 2?2, 32, 52, 67
C-NMR (DMSO-ds, 50 MHZ2) (ppm)

58.17 (-CH,OH), 68.44 (-OCH,-), 111.78 (C-3), 120.69 (C-5),

127.33 (C-6), 127.75 (C-4), 128.64 (C-2?, 67), 129.30 (C-3?, 5?),

130.97 (C-1), 132.47 (C-47), 136.66 (C-1?), 155.01 (C-2)

Methyl 2-(benzyloxy)benzoate (34)

methyl sdlicylate (7.6 ,0.05 ) benzyl chloride (6.3 ,0.05

) 10 13
17 [ -
(1:8)/ ] 34378 ) 31.2%
34
MS(m/z) 242

UV A max (CHCL) nm(loge ) 243.2(3.8)
IR v (KBr)cm*
'H-NMR (chloroform-d;, 200 MH2)d (ppm)
391 (3H, s, -CH,), 5.20 (2H, s, -OCH,-), 7.00-7.04 (2H, m, H-3, 5),
7.27-7.52 (6H, m, H-4, 2267, 7.83 (1H, dd, J= 7.9, 1.7 Hz, H-6)
C-NMR (chloroform-d;, 50 MHZ2)d (ppm)
51.75 (-CH,), 70.39 ((OCH,-), 113.70 (C-3), 120.36 (C-5),
12061 (C-1), 126.59 (C-22 67, 127.53 (C-47, 128.29 (C-32 53,
13152 (C-6), 133.14 (C-4), 136.56 (C-19, 157.88 (C-2),
166.60 (-COOCHS)
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Methyl 2-[(2-chlor obenzyl)oxy]benzoate (35)

methyl sdlicylate (3.8 ,0.025 )  2-chlorobenzyl chloride (4.8

003 ) 7 83
17 [ -
32 ] 35 (209

) 30.2 % 57.9-62
35

MS(m/z) 276

UV A max (CHCL) nm(loge ) 243.0(3.8)

IR v (KBr)em® 1729 (C=0)

'H-NMR (DMSO-ds, 200 MH2)d (ppm)
3.79 (3H, s, -CHy), 5.23 (2H, s, -OCH,"),
7.05 (1H, dd, J= 7.4, 7.4 Hz, H-5), 7.24 (1H, d, J= 8.3 Hz, H-3),
7.35-7.55 (4H, m, H-4, 32 52 69, 7.69-7.76 (2H, m, H-6, 47

BC-NMR (DM SO-ds, 50 MH2)3 (ppm)
52.10 (-CH), 67.45 (-OCH,-), 114.27 (C-3), 120.59 (C-1),
121.01 (C-5), 127.55 (C-59), 129.27 (C-37), 129.40 (C-67),
129.68 (C-49 131.17 (C-6), 131.89 (C-29), 133.91 (C-4),
13453 (C-19), 157.22 (C-2), 166.20 (-COOCH,)

M ethyl 2-[(3-chlor obenzyl)oxy]benzoate (36)

methyl sdicylate (3.8 ,0.025 )  3-chlorobenzyl chloride (4.8
,0.03 ) 7 83
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17 [ -
(3:2)/ ] 36(213
) 30.8 % 44.7-455

36

MS(m/2) 276

UV A max (CHClL) nm (logge ) 243.0(3.7)

IR v (KBr)cm® 1695 (C=0)

'H-NMR (DMSO-ds, 200 MH2)d (ppm)
3.81 (3H, s, -CHs), 5.22 (2H, s, -OCH5-),
7.04 (1H, ddd, J= 7.7, 7.7, 0.9 Hz, H-5), 7.20 (1H, d, J= 8.0 Hz, H-3)
7.38-7.45 (3H, m, H-4269), 7.49-7.58 (2H, m, H-4, 29,
7.70 (1H, dd, J= 7.7, 1.8 Hz, H-6)

BC-NMR (DMSO-ds, 50 MH2) (ppm)
52.11 (-CH), 68.87 (-OCH,-), 114.27 (C-3), 120.56 (C-1),
120.89 (C-5), 125.59 (C-69), 126.85 (C-27), 127.72 (C-49),
130.50 (C-57 131.18 (C-6), 133.34 (C-3?), 133.85 (C-4),
139.82 (C-19), 157.21 (C-2), 166.31 (-COOCH,)

M ethyl 2-[(4-chlor obenzyl)oxy]benzoate (37)

methyl sdicylate (3.8 ,0.025 ) 4-chlorobenzyl chloride (4.8

0.03 ) 7 83
17 [ -
(3:2)/ ] 37215 ) 311

%



37
MS(m/z) 276
UV A max (CHCl) nm(loge ) 243.5(3.6)
IR v (KBr)em* 1719 (C=0)
'H-NMR (DMSO-ds, 200 MH2)d (ppm)
3.80 (3H, s, -CH5), 5.19 (2H, s, -OCH,-),
7.02 (1H, ddd, J= 7.7, 7.7, 0.9 Hz, H-5), 7.19 (1H, d, J= 7.9 Hz, H-3)
7.42-753 (5H, m, H-4, 22 32, 52 69, 7.69 (1H, dd, J= 7.7, 1.8 Hz, H-6)
C-NMR (DMSO-ds, 50 MH2)3 (ppm)
52.08 (-CH), 69.05 (-OCH,-), 114.30 (C-3), 120.63 (C-1),
120.80 (C-5), 128.60 (C-2?, 69, 128.97 (C-3?, 57, 131.10 (C-6),
132.43 (C-47), 133.76 (C-4), 136.23 (C-19), 157.29 (C-2),
166.29 (-COOCHj)

Ethyl 2-(benzyloxy)benzoate (38)

methyl sdlicylate (3.8 , 0.025 ) Benzyl chloride (3.2 ,0.025

) 7 83
17 [ -
(3:2)/ ] 38(295 ) 261%
38
MS(m/2) 256

UV A max (CHCL) nm (loge ) 243.0(3.9)
IR v (KBr)cm® 1724 (C=0)
'H-NMR (DMSO-ds, 200 MH2)d (ppm)
1.24 (3H, t, J= 7.1 Hz, -OCH,CHs), 4.25 (2H, g, J= 7.1 Hz, -OCH,CH,),



5.18 (2H, s, -OCH,-), 7.02 (1H, ddd, J= 7.6, 7.6, 1.0 Hz, H-5),
7.22 (1H, d, J= 7.8 Hz, H-3), 7.30-7.55 (6H, m, H-4, 22 67,
7.66 (1H, dd, J= 7.6, 1.8 Hz, H-6)
C-NMR (DMSO-ds, 50 MHZ2) (ppm)
14.30 (-OCH,CHs), 60.69 (-OCH,CHs), 69.85 (-OCH,-), 114.17 (C-3),
120.63 (C-5), 121.11 (C-1), 127.33 (C-2?, 67, 127.89 (C-47,
128.54 (C-3? 57, 130.91 (C-6), 133.54 (C-4), 137.14 (C-19),
157.32 (C-2), 166.13 (-COOC,Hs)

Ethyl 2-[(2-chlor obenzyl)oxy]benzoate (39)

methyl sdicylate (3.8 , 0.025 ) 2-chlorobenzyl chloride (4

005 ) 7 8.3
17 [ -
€y ] 39(39 ) 53.7 %
39
MS(m/z) 291

UV A max (CHClL) nm(logge ) 243.0(3.5)

IR v (KBr)cm® 1724 (C=0)

'H-NMR (DMSO-ds, 200 MH2)d (ppm)
1.20 (3H, t, J= 7.1 Hz, -OCH,CH,), 4.22 (2H, g, J= 7.1 Hz, -OCH,CHy),
5.20 (2H, s, -OCH,-), 7.04 (1H, dd, J= 7.4, 7.4, Hz, H-5),
7.23 (1H, d, J= 8.3 Hz, H-3), 7.34-7.58 (4H, m, H-4, 32, 52 69,
7.65-7.74 (2H, m, H-6, 49

BC-NMR (DMSO-ds, 50 MHZ)3 (ppm)
14.19 (-OCH,CH,), 60.77 (-OCH,CHs,), 67.53 (-OCH,-), 114.12 (C-3),



120.99 (C-1, 5), 127.46 (C-57), 129.41 (C-3?, 129.58 (C-67,
129.83 (C-47, 131.05 (C-6), 132.16 (C-27), 133.76 (C-4),
134.43 (C-19), 157.11 (C-2), 166.06 (-COOC,Hs)

Ethyl 2-[(3-chlor obenzyl)oxy]benzoate (40)

methyl sdlicylate (3.8 , 0.025 )  3chlorobenzyl chloride (4

0025 ) 7 8.3
17 [ -
@y ] 40 (517 ) 712 %
40
MS(m/z2) 291

UV A max (CHCL) nm(logge ) 243.0(3.5)

IR v (KBr)cm® 1724 (C=0)

'H-NMR (DM SO-ds, 200 MH2)d (ppm)
1.25 (3H, t, J= 7.1 Hz, -OCH,CH), 4.25 (2H, q, J= 7.1 Hz, -OCH,CHy),
5.18 (2H, s, -OCH,-), 7.03 (1H, ddd, J= 7.7, 7.7, 0.8 Hz, H-5),
7.19 (1H, d, J= 8.0 Hz, H-3), 7.35-7.56 (5H, m, H-4, 22, 42 52 67,
7.66 (1H, dd, J= 7.7, 1.8 Hz, H-6)

BC-NMR (DMSO-ds, 50 MH2)3 (ppm)
14.28 (-OCH,CHs), 60.82 (-OCH,CHs,), 68.88 (-OCH,-), 114.11 (C-3),
120.89 (C-1, 5), 125.75 (C-69), 126.92 (C-29), 127.79 (C-49),
130.46 (C-57, 131.04 (C-6), 133.33 (C-37), 133.69 (C-4),
139.70 (C-17), 157.01 (C-2), 166.18 (-COOC,Hs)

Ethyl 2-[(4-chlor obenzyl)oxy]benzoate (41)



methyl sdlicylate (3.8 , 0.025 ) 4-chlorobenzyl chloride (4

0025 ) 7 8.3
17 [ -
€y ] 41 (473 ) 65 %
41
MS(m/z) 291

UV A max (CHClL) nm (loge ) 243.2(3.6)

IR v (KBr)cm® 1722 (C=0)

'H-NMR (DM SO-ds, 200 MH2)d (ppm)
1.24 (3H, t, J= 7.1 Hz, -OCH,CH,), 4.25 (2H, g, J= 7.1 Hz, -OCH,CH,),
5.17 (2H, s, -OCH,-), 7.02 (1H, dd, J= 7.6, 7.6, Hz, H-5),
7.19 (1H, d, J= 8.4 Hz, H-3), 7.41-7.55 (5H, m, H-4, 22 32, 52 67,
7.68 (1H, dd, J= 7.6, 1.6 Hz, H-6)

C-NMR (DMSO-ds, 50 MHZ2) (ppm)
14.03 (-OCH,CHs), 60.42 (-OCH,CHs), 68.81 (-OCH,-), 113.90 (C-3),
120.48 (C-5), 120.75 (C-1), 128.26 (C-2?, 67, 128.83 (C-3?, 59),
130.77 (C-6), 132.22 (C-47), 133.32 (C-4), 135.91 (C-19,
156.96 (C-2), 165.72 (-COOC,Hs)

2-[(2-Chlor obenzyl)oxy]benzamide (51)
sdicylamide (343 ,0.025 ) 2-chlorobenzyl chloride (4
,0.025 ) 7 8 17

51 (517 )
79.1% 159.1-161.9

87



51
MS(m/2) 261
UV A max (CHCL) nm(loge ) 242.0(3.8)
IR v (KBr)cm® 3402, 3186 (-NH,), 1634 (C=0)
'H-NMR (DM SO-ds, 200 MH2)3 (ppm)
5.29 (2H, s, -OCH,-), 7.05 (1H, dd, J=7.4, 7.4 Hz, H-5),
7.20 (1H, d, J=8.3 Hz, H-3), 7.36-7.66 (7H, m, -NH,-, H-4, 3269,
7.77 (1H, dd, J=7.4, 1.5 Hz, H-6)
C-NMR (DMSO-ds, 50 MHZ2) (ppm)
67.83 (-OCH,-), 113.42 (C-3), 121.24 (C-5), 123.74 (C-1),
127.71 (C-57, 129.73 (C-37), 130.39 (C-67?), 130.56 (C-4?),
130.90 (C-6), 132.57 (C-4), 132.77 (C-27), 134.02 (C-19),
156.04 (C-2), 166.77 (-CONH,)

2-[(3-Chlor obenzyl)oxy]benzamide (52)

sdicylamide (0.7 ,0.005 )  3-chlorobenzyl chloride (0.8
,0.005 ) 14 17 17
52 (0.99
) 75.7% 115.6-116.7

52
MS(m/2) 261
UV A max (CHCL) nm(loge ) 242.0(3.9)
IR v (KBr)cm™® 3379, 3171 (-NH,), 1641 (C=0)
'H-NMR (DMSO-ds, 200 MH2)d (ppm)



5.25 (2H, s, -OCH,-), 7.02 (1H, dd, J=7.6, 7.6 Hz, H-5),
7.16 (1H, d, J=8.3 Hz, H-3), 7.39-7.42 (4H, m, H-4, 4267,
7.59-7.63 (3H, m, -NH,-, H-29, 7.74 (1H, d, J=7.6 Hz, H-6)
C-NMR (DMSO-ds, 50 MHZ2) (ppm)
69.17 ((OCH,-), 113,53 (C-3), 121.05 (C-5), 124.18 (C-1),
126.44 (C-67), 127.66 (C-27), 128.15 (C-47), 130.90 (C-6, 57,
132.30 (C-4), 133.43 (C-37), 139.48 (C-19), 155.97 (C-2), 166.89 (-CONH,)

2-[(4-Chlor obenzyl)oxy]benzamide (53)

sdicylamide (0.7 ,0.005 ) 4-chlorobenzyl chloride (0.8

0005 ) 14 17 17
53 (0.95
) 72.7 % 154.9-156.3
53
MS(m/z) 261

UV A max (CHCL) nm (loge ) 241.8(3.7)
IR v (KBr)cm™® 3447, 3209 (-NH,), 1661 (C=0)
'H-NMR (DMSO-ds, 200 MH2)d (ppm)
5.23 (2H, s, -OCH,-), 7.02 (1H, dd, J=7.6, 7.6 Hz, H-5),
7.16 (1H, d, J=8.3 Hz, H-3), 7.38-7.60 (7H, m, -NH,-, H-4, 22 32 52 67,
7.76 (1H, dd, J=7.6, 1.3 Hz, H-6)
BC-NMR (DM SO-ds, 50 MH2)3 (ppm)
69.29 (-OCH,-), 113,57 (C-3), 121.01 (C-5), 123.94 (C-1),
128.77 (C-2?, 67, 129.86 (C-3?, 57, 130.80 (C-6), 132.36 (C-4),
132.88 (C-47), 135.89 (C-17), 156.09 (C-2), 166.78 (-CONH,)



2-(Benzyloxy)benzoic acid (56)

34(0.7 ,0003 ) 10%
50 3
56(057 )
83.3 % 71.7-735
56
MS(m2) 228

UV A max (CHCL) nm (loge ) 242.4(4.0)

IR v (KBr)cm® 1682 (C=0)

'H-NMR (DMSO-ds, 200 MH2)d (ppm)
5.18 (2H, s, -OCH,-), 6.99 (1H, ddd, J=7.6, 7.6, 0.6 Hz, H-5),
7.16 (1H, d, J= 8.2 Hz, H-3), 7.29-7.51 (6H, m, H-4, 2267,
7.63 (1H, dd, J= 7.6, 1.8 Hz, H-6)

BC-NMR (DM SO-ds, 50 MH2)3 (ppm)
69.80 (-OCH,-), 114.11 (C-3), 120.60 (C-5), 122.51 (C-1),
127.32 (C-2?, 67, 127.85 (C-47), 12856 (C-3?, 59, 130.77 (C-6),
132.94 (C-4), 137.26 (C-19), 157.10 (C-2), 167.75 (-COOH)

2-[(2-Chlor obenzyl)oxy]benzoic acid (57)
39 (087 ,0003 ) 56

57 (058 )
73.6 % 117.8-119.4



57

MS(m/z) 263

UV A max (CHCL) nm (loge ) 2424 (4.1)

IR v (KBr)cm® 1690 (C=0)

'H-NMR (DM SO-ds, 200 MH2)3 (ppm)
5.23 (2H, s, -OCH,-), 7.03 (1H, ddd, J=7.5, 7.5, 0.6 Hz, H-5),
7.20 (1H, d, J= 8.0 Hz, H-3), 7.34-7.55 (4H, m, H-32 69,
7.66-7.78 (2H, m, H-6, 4), 12.69 (1H, br, -COOH)

C-NMR (DMSO-ds, 50 MHZ2) (ppm)
67.38 (-OCH,-), 114.05 (C-3), 120.92 (C-5), 122.07 (C-1),
127.50 (C-52 67, 129.38 (C-3? 67, 129.68 (C-47), 131.06 (C-6),
131.91 (C-27), 133.29 (C-4), 134.66 (C-17), 157.01 (C-2),
167.47 (-COOH)

2-[(3-Chlor obenzyl)oxy]benzoic acid (58)

36(0.8 ,0003 ) 56
58 (062 )
78.0 % 97.599.6

58
MS(m/2) 263
UV A max (CHCL) nm (loge ) 242.4(3.8)
IR v (KBr)cm® 1670 (C=0)
'H-NMR (DMSO-ds, 200 MH2)d (ppm)
5.21 (2H, s, -OCH,-), 7.01 (1H, ddd, J=7.5, 7.5, 0.8 Hz, H-5),

91



7.16 (1H, d, J= 7.8 Hz, H-3), 7.34-7.53 (4H, m, H-4, 42, 52, 67,
7.61-7.69 (2H, m, H-6, 29

C-NMR (DMSO-ds, 50 MH2)3 (ppm)
68.86 (-OCH,-), 114.11 (C-3), 120.80 (C-5), 122.23 (C-1),
125.68 (C-69), 126.96 (C-279), 127.71 (C-47), 130.44 (C-59,
130.95 (C-6), 133.13 (C-4), 133.34 (C-37), 139.94 (C-19),
156.99 (C-2), 167.57 (-COOH)

2-[(4-Chlor obenzyl)oxy]benzoic acid (59)

37(08 ,0003 ) 56
59 (051 )
65 % 114.2-115.9

59

MS(m/z) 263

UV A max (CHCL) nm (loge ) 242.4(3.9)

IR v (KBr)cm® 1672 (C=0)

'H-NMR (DM SO-ds, 200 MH2)d (ppm)
5.18 (2H, s, -OCH,-), 7.00 (1H, dd, J= 7.6, 7.6 Hz, H-5),
7.16 (1H, d, J= 8.4 Hz, H-3), 7.41-7.54 (5H, m, H-4, 22 32 52 69,
7.66 (1H, dd, J= 7.6, 1.6 Hz, H-6), 12.66 (1H, br, -COOH)

BC-NMR (DMSO-ds, 50 MH2)3 (ppm)
67.03 (-OCH,-), 114.16 (C-3), 120.74 (C-5), 122.17 (C-1),
12857 (C-22 67, 129.12 (C-3?, 59, 130.94 (C-6), 132.44 (C-49,
133.13 (C-4), 136.35 (C-17), 157.05 (C-2), 167.55 (-COOH)

92



2-[(2-Fluor obenzyl)oxy]benzoic acid (60)

21072 ,0003 )
60 20

46.1 % 68.4-69.8

60
MS(m/z) 246
UV A max (CHClL) nm(logge ) 243.0(4.1)
IR v (KBr)cm® 1678 (C=0)
'H-NMR (DM SO-ds, 200 MH2)d (ppm)

5.22 (2H, s, -OCH,-), 7.02 (1H, dd, J= 7.6, 7.6 Hz, H-5),

60034 )

7.18-7.54 (5H, m, H-3, 4, 32 42, 57, 7.63-7.70 (2H, m, H-6, 62,

12.67 (1H, br, -COOH)
C-NMR (DMSO-ds, 50 MHZ2) (ppm)

64.25 (-OCH,-), 114.11 (C-3), 115.43 (C-37), 120.87 (C-5),

122.21 (C-1), 124.12 (C-19), 124.70 (C-57, 130.12 (C-67),
130.27 (C-47, 130.95 (C-6), 133.18 (C-4), 157.05 (C-2),

160.15 (C-29), 167.53 (-COOH)

2-[(3-Fluor obenzyl)oxy]benzoic acid (61)

22(072 ,00032 )

92.7 % 59.5-62.4

60
61(073 )

3M



61

MS(m/z) 246

UV A max (CHClL) nm (loge ) 2434 (4.2

IR v (KBr)cm® 1699 (C=0)

'H-NMR (DM SO-ds, 200 MH2)3 (ppm)
5.21 (2H, s, -OCH,-), 7.01 (1H, dd, J= 7.6, 7.6 Hz, H-5),
7.08-7.52 (6H, m, H-3, 4, 22 42 52 67, 7.68 (1H, dd, J=7.6, 1.4 Hz, H-6),
12.72 (1H, br, -COOH)

C-NMR (DMSO-ds, 50 MHZ2) (ppm)
68.90 (-OCH,-), 113.62 (C-29), 114.07 (C-3), 114.51 (C-49),
150.77 (C-5), 122.08 (C-1), 123.00 (C-69), 130.54 (C-59,
131.00 (C-6), 133.19 (C-4), 140.33 (C-17), 157.02 (C-2),
162.48 (C-37), 167.58 (-COOH)

2-[(4-Fluor obenzyl)oxy]benzoic acid (62)

23(0.68 ,0003 ) 60
62(055 )
74.5 % 80.9-82.4

62
MS(m/z) 246
UV A max (CHCL) nm (loge ) 243.0(4.1)
IR v (KBr)cm® 1686 (C=0)
'H-NMR (DMSO-ds, 200 MH2)d (ppm)
5.16 (2H, s, -OCH,-), 7.00 (1H, dd, J= 7.6, 7.6 Hz, H-5),



7.15-7.25 (3H, m, H-3, 32 57, 7.43-7.57 (3H, m, H-4, 22 67,

7.68 (1H, dd, J=7.6, 1.5 Hz, H-6), 12.65 (1H, br, -COOH)
C-NMR (DMSO-ds, 50 MH2)3 (ppm)

69.18 (-OCH,-), 114.17 (C-3), 115.37 (C-3? 57, 120.69 (C-5),

122.22 (C-1), 129.48 (C-22, 67, 130.89 (C-6), 133.09 (C-4),

133.43 (C-19), 157.10 (C-2), 161.88 (C-49), 167.60 (-COOH)

2-[(3-M ethoxybenzyl)oxy]benzoic acid (63)

24(0.72 ,0003 ) 60
35 63 (0.57
73.6 % 100-101.9

63
MS(m/z2) 258
UV A max (CHCl) nm (logge ) 243.3(4.1)
IR v (KBr)cm® 1701 (C=0)
'H-NMR (DM SO-ds, 200 MH2)3 (ppm)
3.74 (3H, s, -OCH,), 5.16 (2H, s, -OCH,-),
6.85 (1H, dd, J= 8.1, 2.4 Hz, H-49), 6.96-7.05 (2H, m, H-5, 69,
7.14-7.18 (2H, m, H-3, 29, 7.28 (1H, t, J=7.9 Hz, H-59,
7.47 (1H, ddd, J=7.9, 7.8, 1.7 Hz, H-4), 7.68 (1H, dd, J=7.6, 1.7 Hz, H-6)
BC-NMR (DMSO-ds, 50 MH2)3 (ppm)
55.16 (-OCHj), 69.47 (-OCH,-), 112.59 (C-27), 113.33 (C-49),
113.99 (C-3), 119.16 (C-67), 120.59 (C-5), 122.04 (C-1),
129.62 (C-57, 130.98 (C-6), 133.16 (C-4), 138.90 (C-19),
157.18 (C-2), 159.58 (C-37), 167.73 (-COOH)



2-[(4-M ethoxybenzyl)oxy]benzoic acid (64)

25(0.72 ,0003 ) 60
36 64 (062 )
80.0 % 70.8-72

__ 64
MS(m/z) 258
UV A max (CHCl) nm (loge ) 243.0(4.0)
IR v (KBr)cm® 1705 (C=0)
'H-NMR (DM SO-ds, 200 MH2)3 (ppm)
3.74 (3H, s, -OCH,), 5.10 (2H, s, -OCH,-),
6.91-7.02 (3H, m, H-5, 32 59, 7.17 (1H, d, J=8.4 Hz, H-3),
7.39-7.46 (3H, m, H-4, 22 69, 7.64 (1H, dd, J=7.6, 1.5 Hz, H-6)
C-NMR (DMSO-ds, 50 MHZ2) (ppm)
55.28 (-OCHj), 69.69 (-OCH,-), 113.98 (C-32 57, 114.19 (C-3),
120.50 (C-5), 122.55 (C-1), 129.04 (C-1?), 129.15 (C-2?2 69,
130.80 (C-6), 133.02 (C-4), 157.22 (C-2), 159.10 (C-49),
167.68 (-COOH)

2-(Benzylamino)benzoic acid (65)

(@ ethyl anthranilate (825 , 0.05 ) Benzyl chloride (7.6 , 0.06
) 13 16 17
[ - @3y ]
ethyl 2-(benzylamino)benzoate (42) 8 62.7 %



(b) 42077 ,0003 ) 56
65054 )
78.6 % 175.5-176.7

65
MS(m/z2) 227
UV A max (CHCL) nm (logge ) 258.4 (4.0)
IR v (KBr)cm™ 3373 (-NH-), 1665 (C=0)
'H-NMR (DMSO-ds, 200 MH2)d (ppm)
4.44 (2H, s, -CH,-), 6.55 (1H, dd, J= 7.9, 7.9 Hz, H-5),
6.65 (1H, d, J=8.3 Hz, H-3), 7.23-7.34 (6H, m, H-4, 2267,
7.80 (1H, dd, J= 7.9, 1.6 Hz, H-6)
BC-NMR (DMSO-ds, 50 MHZ) (ppm)
46.09 (-CH,-), 110.54 (C-1), 111.89 (C-3), 114.72 (C-5),
127.14 (C-47), 127.26 (C-22, 67, 128.74 (C-3?, 59, 131.91 (C-6),
134.58 (C-4), 139.59 (C-17), 150.89 (C-2), 170.23 (-COOH)

2-[(2-Chlor obenzyl)amino]benzoic acid (66)

(@ ethyl anthranilate (1.65 , 0.01 ) 2-chlorobenzyl chloride (3.2
0.02 ) 2.76 3R 17
[ - 23 ]
ethyl 2-[(2-chlorobenzyl)amino] benzoate
(43) 1.73 59.8 %
(b) 43(0.87 ,0.003 ) 56
66032 )

40.8 % 187-188.2

97



66

MS(m/2) 261

UV A max (CHClL) nm (logge ) 257.0(4.1)

IR v (KBr)cm® 3368 (-NH-), 1666 (C=0)

'H-NMR (DM SO-ds, 200 MH2)3 (ppm)
452 (2H, s, -CH,-), 6.53-6.59 (2H, m, H-3, 5),
7.24-7.48 (5H, m, H-4, 3267, 7.82 (1H, d, J=8.0 Hz, H-6),
8.32 (1H, br, -NH-), 12.70 (1H, br, -COOH)

C-NMR (DMSO-ds, 50 MHZ2) (ppm)
43.97 (-CH,-), 110.80 (C-1), 111.63 (C-3), 115.01 (C-5),
127.51 (C-57, 128.98 (C-47), 129.08 (C-67), 129.64 (C-3?),
132.01 (C-6), 132.61 (C-27), 134.67 (C-4), 136.48 (C-19),
150.57 (C-2), 170.16 (-COOH)

2-[(3-Chlor obenzyl)amino]benzoic acid (67)

(@ ethyl anthranilate (1.65 , 0.01 ) 3-chlorobenzyl chloride (3.2
0.02 ) 2.76 332 17
[ - (2:3)/
ethyl 2-[(3-chlorobenzyl)amino] benzoate (44) 1.75

60.4 %
(b) 44087 ,0003 ) 56
67(048 )
61.2 % 125.6-126.1

67



MS(m/2) 261

UV A max (CHCL) nm(logge ) 257.7 (4.1

IR v (KBr)cm™® 3360 (-NH-), 1677 (C=0)

'H-NMR (DM SO-ds, 200 MH2)d (ppm)
4.47 (2H, s, -CH,-), 6.52-6.63 (2H, m, H-3, 5),
7.23-7.36 (5H, m, H-4, 22, 4267, 7.81 (1H, d, J=7.8 Hz, H-6),
8.35 (1H, br, -NH-), 12.67 (1H, br, -COOH)

BC-NMR (DMSO-ds, 50 MHZ) (ppm)
45.39 (-CH,-), 110.75 (C-1), 111.86 (C-3), 114.95 (C-5),
125.78 (C-67), 126.94 (C-47), 127.03 (C-2?), 130.57 (C-5),
131.97 (C-6), 133.44 (C-37), 134.60 (C-4), 142.56 (C-17)
150.65 (C-2), 170.20 (-COOH)

2-[(4-Chlor obenzyl)amino]benzoic acid (68)

@ ethyl anthranilate (1.65 , 0.01 ) 4-chlorobenzyl chloride (3.2
0.02 ) 2.76 332 17
[ - (2:3)/
ethyl 2-[(4-chlorobenzyl)amino] benzoate (45) 1.70

58.7 %
(b) 45(0.87 ,0003 ) 56
68(039 )
49.7 % 140-141.7
68
MS(m/z) 261

UV A max (CHClL) hm (loge ) 257.3(4.0)



IR v (KBr)em® 3373 (-NH-), 1663 (C=0)
'H-NMR (DMSO-ds, 200 MH2)d (ppm)
4.45 (2H, s, -CH,-), 6.51-6.62 (2H, m, H-3, 5),
7.22-7.40 (5H, m, H-4, 22 32, 52 69, 7.81 (1H, d, J=7.9 Hz, H-6)
BC-NMR (DMSO-ds, 50 MH2)3 (ppm)
45.30 (-CH,-), 110.69 (C-1), 111.87 (C-3), 114.87 (C-5),
128.66 (C-22 67, 129.03 (C-32 57, 131.61 (C-47), 131.95 (C-6),
134.57 (C-4), 138.77 (C-19), 150.69 (C-2), 170.16 (-COOH)

2-[(2-Fluor obenzyl)amino]benzoic acid (69)

(@ ethyl anthranilate (4.13 , 0.025 ) 2-fluorobenzyl chloride (7.23
,0.05 ) 7 83 17
[ - 23 1]
ethyl 2-[(2-fluorobenzyl)amino] benzoate (46) 4.17

61.1 %
(b) 46082 ,0003 ) 56
69(052 )
70.8 % 164.9-166.8
69
MS(mz) 245

UV A max (CHCL) nm (loge ) 256.8(4.0)

IR v (KBr)em™® 3369 (-NH-), 1666 (C=0)

'H-NMR (DM SO-ds, 200 MH2)d (ppm)
450 (2H, s, -CH,-), 6.56 (1H, dd, J=7.9, 7.9 Hz, H-5),
6.68 (1H, d, J=8.5 Hz, H-3), 7.10-7.39 (5H, m, H-4, 32 69,
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7.81 (1H, d, J=7.9 Hz, H-6)

BC-NMR (DMSO-ds, 50 MHZ) (ppm)
40.00 (-CH,-), 110.73 (C-1), 111.59 (C-3), 114.96 (C-5),
115.52 (C-39), 124.69 (C-59), 126.20 (C-19), 129.24 (C-49,
129.48 (C-69), 131.98 (C-6), 134.66 (C-4), 150.65 (C-2),
160.61 (C-2?), 170.16 (-COOH)

2-[(3-Fluor obenzyl)amino]benzoic acid (70)

@ ethyl anthranilate (1.65 , 0.01 ) 3-fluorobenzyl chloride (26
0.018 ) 2.76 332 17
[ - 23/
] ethyl 2-[(3-fluorobenzyl)amino] benzoate (47) 1.8
65.9 %
(b) 47(0.82 ,0.003 ) 56
700059 )
80.3 % 146.7-148.5
70
MS(m/2) 245

UV A max (CHClL) hm (loge ) 257.2(3.9)

IR v (KBr)cm® 3371 (-NH-), 1663 (C=0)

'H-NMR (DMSO-ds, 200 MH2)d (ppm)
4.48 (2H, s, -CH,-), 6.51-6.62 (2H, m, H-3, 5),
6.99-7.18 (3H, m, H-22, 42, 69, 7.23-7.41 (2H, m, H-4, 57,
7.81 (1H, dd, J=7.9, 1.6 Hz, H-6)

C-NMR (DMSO-ds, 50 MH2)3 (ppm)
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45.45 (-CH,-), 110.68 (C-1), 111.87 (C-3), 113.62 (C-47), 114.04 (C-29,
114.93 (C-5), 123.13 (C-67), 130.68 (C-5?, 131.95 (C-6), 134.60 (C-4),
142.98 (C-19), 150.68 (C-2), 162.60 (C-37), 170.22 (-COOH)

2-[(4-Fluor obenzyl)amino]benzoic acid (71)

(@ ethyl anthranilate (1.65 , 0.01 ) 4-fluorobenzyl chloride (26
0.018 ) 2.76 33 17
[ - (23)/
] ethyl 2-[(4-fluorobenzyl)amino] benzoate (48) 1.8
65.9 %
(b) 48(0.82 ,0003 ) 56
71035 )
47.6 % 114.9-115.6
71
MS(m/z) 245

UV A max (CHCL) nm (loge ) 258.8 (4.0)

IR v (KBr)ecm® 3391 (-NH-), 1661 (C=0)

'H-NMR (DMSO-ds, 200 MH2)d (ppm)
4.43 (2H, s, -CH,-), 6.51-6.65 (2H, m, H-3, 5),
7.09-7.40 (5H, m, H-4, 22 32 52,69, 7.81 (1H, d, J=7.9, Hz, H-6)
8.23 (1H, br, -NH-), 12.62 (1H, br, -COOH)

BC-NMR (DM SO-ds, 50 MH2)3 (ppm)
45.27 (-CH,-), 110.58 (C-1), 111.86 (C-3), 114.81 (C-5),
115.46 (C-32 57, 129.16 (C-22 67, 131.93 (C-6), 134.59 (C-4),
135.72 (C-19), 150.74 (C-2), 161.42 (C-47), 170.22 (-COOH)

102



2-[(3-M ethoxybenzyl)amino]benzoic acid (72)

@ ethyl anthranilate (1.65 , 0.01 ) 3-methoxybenzyl chloride (3.13
, 0.02 ) 2.76 3.32 17
[ - (LY
] ethyl 2-[(3-methoxybenzyl)amino]
benzoate (49) 1.71 60.0 %
(b) 49 (0.82 ,0.003 ) 56
720035 )
45.4 % 159-161.5
72
MS(m/2) 257

UV A max (CHClL) hm (loge ) 259.6 (4.2)

IR v (KBr)cm® 3391 (-NH-), 1672 (C=0)

'H-NMR (DM SO-ds, 200 MH2)d (ppm)
3.70 (3H, s, -OCH,), 4.41 (2H, s, -CH,-),
6.55 (1H, dd, J=7.8, 7.8 Hz, H-5), 6.65 (1H, d, J=8.4 Hz, H-3)
6.78-6.91 (3H, m, H-22 42 69, 7.20-7.32 (2H, m, H-4, 59,
7.82 (1H, d, J=7.8 Hz, H-6), 8.3 (1H, br, -NH-),
12.63 (1H, br, -COOH)

C-NMR (DMSO-ds, 50 MHZ2) (ppm)
46.02 (-CH,-), 55.15 (-OCH,), 110.51 (C-1), 111.93 (C-3),
112.34 (C-47), 113.00 (C-29), 114.77 (C-5), 119.35 (C-69),
129.86 (C-57), 131.89 (C-6), 134.61 (C-4), 141.29 (C-19,
150.89 (C-2), 159.68 (C-37), 170.24 (-COOH)
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2-[(4-M ethoxybenzyl)amino]benzoic acid (73)

€) ethyl anthranilate (1.65 , 0.01 ) 4-methoxybenzyl chloride (3.13
, 0.02 ) 2.76 3.32 17
[ - (LY
] ethyl 2-[(4-methoxybenzyl)amino]
benzoate (50) 1.75 61.4 %
(b) 50(0.82 ,0.003 ) 56
[ - GV
73(0.2 ) 311
% 164.4-165.6
73
MS(m/z) 257

UV A max (CHClL) nm (logge ) 259.2(4.2)

IR v (KBr)cm® 3392 (-NH-), 1657 (C=0)

'H-NMR (DM SO-ds, 200 MH2)3 (ppm)
3.71 (3H, s, -OCHy), 4.34 (2H, s, -CH,"),
6.54 (1H, dd, J=7.9, 7.9 Hz, H-5), 6.67 (1H, d, J=8.5 Hz, H-3),
6.89 (2H, d, J=8.5 Hz, H-32 57, 7.24-7.28 (3H, m, H-4, 22, 69,
7.78 (1H, dd, J=7.9, 1.4 Hz, H-6)

BC-NMR (DMSO-ds, 50 MH2)3 (ppm)
4557 (-CH,-), 55.23 (-OCHj), 110.40 (C-1), 111.89 (C-3),
114.16 (C-32, 59, 114.63 (C-5), 128.64 (C-2?, 67, 131.26 (C-19),
131.88 (C-6), 134.59 (C-4), 150.86 (C-2), 158,51 (C-49),
170.21 (-COOH)
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4,5-Dimethoxy-2-[(3-methoxybenzyl)amino]benzoic acid (74)

€) methyl 2-amino-4,5dimethoxybenzoate (4.22 , 0.02 )
3-methoxybenzyl chloride (6.26 , 0.04 ) 55
6.6 17
[ - @y ]
methyl 4,5-dimethoxy-2-[(3-methoxybenzyl)amino]benzoate
(54) 2.27 34.3%
(b) 54(1.00 ,0.003 ) 56
740066 )
69.4 % 174.2-1754

N 3

MS(m/z) 317

UV A max (CHCl) nm (logge ) 245.9(4.1)

IR v (KBr)cm® 3364 (-NH-), 1665 (C=0)

'H-NMR (DM SO-ds, 200 MH2)3 (ppm)
3.63 (3H, s, 5-OCHs), 3.69 (3H, s, 320CHy),
3.71 (3H, s, 4-OCHj), 4.42 (2H, s, -CH,-),
6.25 (1H, s, H-3), 6.81 (1H, dd, J=8.2, 1.3 Hz, H-4?)
6.92-6.94 (2H, m, H-2?, 69, 7.21-7.29 (2H, m, H-6, 57

BC-NMR (DMSO-ds, 50 MH2)3 (ppm)
46.56 (-CH,-), 55.16 (4-OCH,), 55.53 (32OCHs), 56.35 (5-OCHy),
95.81 (C-3), 101.31 (C-1), 112.46 (C-49), 113.21 (C-29,
114.75 (C-6), 119.68 (C-69), 129.82 (C-57), 138.96 (C-5),
141.52 (C-17), 148.15 (C-2), 155.15 (C-4), 159.67 (C-39,
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167.72 (-COOH)

4,5-Dimethoxy-2-[ (4-methoxybenzyl)amino]benzoic acid (75)

€) methyl 2-amino-4,5dimethoxybenzoate (4.22 , 0.02 )
4-methoxybenzyl chloride (6.26 ,0.04 ) 55

6.6 17

[ - @5/ 1]
methyl 4,5-dimethoxy-2-[(4-methoxybenzyl)amino]
benzoate (55) 2.55 38.5 %
(b) 55(1.00 ,0003 ) 56
7507 )
73.6 % 176.6-177.1

75

MS(m/2) 317

UV A max (CHClL) nm (loge ) 245.5(4.3)
IR v (KBr)cm™® 3366 (-NH-), 1651 (C=0)
'H-NMR (DM SO-ds, 200 MH2)d (ppm)
3.63 (3H, s, 55OCHj), 3.71 (6H, s, 4-OCHs, 420CHy),
4.36 (2H, s, -CH,-), 6.27 (1H, s, H-3),
6.90 (2H, d, J=8.2 Hz, H-3?, 59, 7.29 (3H, d, J=8.14 Hz, H-6, 22, 67
BC-NMR (DMSO-ds, 50 MH2)3 (ppm)
46.11 (-CH,-), 55.21 (4-OCH,), 55.54 (420CHs,), 56.40 (5-OCHy),
95.76 (C-3), 101.23 (C-1), 114.15 (C-32 57, 114.85 (C-6),
128.89 (C-22 67, 131.49 (C-19), 138.91 (C-5), 148.17 (C-2),
155.21 (C-4), 158.55 (C-47), 169.70 (-COOH)
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1. GM1- (Enzyme-linked Immunosorbent Assay;
ELISA) !
B (LTB) GM1-receptor
competitive GM1 ELISA 200ng GM1
( sigma)coating  Microtiter plates (c96 Maxisorp; Fisher
Scientific, Pittsburgh, PA) 37 16 incubate
1xPBS GM1 1 % (w/v)bovine serum albumin
(BSA)-PBS 37 30
1xPBS 3 label-biotin  LTB
(0.016pg/well) 2 coating GM1
well incubate 30 PBS GM1
LTB avidin (avidin-linked
peroxidase) 1 37 ABTS
OD405 nm ELISA LTB
GM1

2 (Fluid Accumulation assay) *°

LT CAMP
female balc/cby mice (4-8weeks,20-259
) starve 24 : ketamine/xyline (2/1) ,
mice ( 4-5cm) 28 0.1ug
(LT) (total volume=200ul) loop 24

mg/cm loop
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1.
(Sprague Dawley  300-350g) pentobarbital (60 mg/kg)
( 100 mM EDTA )  dextran
(400 % )10
Ficoll-Hypage
(500 x )30 > HBSS (700 xg)10
NaCl solution (0.05 %)
5556 0.25 % bovine serum abumin (BSA) NaCl
solution (1.75 %) HBSS (1x10’cdl)
95 %
2.

(A) Neutrophil degranulation method
(1)B -glucuronidase >
DMSO 37
fMLP (1u M) (1000 x g)
[3-glucuronidase
phenolphthaein -3-D- glucuronide 550 nm

(2) Lysozyme >

3-glucuronidase lysozyme

Micrococcus lysodeikticus

450 nm

3-glucuronidase 1lysozyme
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Release % = [(release elicited by secretagogue  spontaneous
release) / total content] x 100

(total content Triton X-100 )

(B) Superoxide formation method

(1) Superoxide anion

eppendorf tube 02 ml (5x10°cdl/m1) 3u
M cytochromec (75 mg/ml) test drugs 37 10
fMLP (0.3 p M)/cytochdasinB (54 g/ml)  PMA (3 nM) 20
21 1 SOD (1 mg/ml) 10,000 rpm
96 wdl plate microplate reader 550 nm

59-60

()

1
(exsanguinated rats Sprague Dawley 300-350 Q)
10ml Tyrode'ssolution A 1~-2
38 %
Tyrode's solution B 1~1.5x 10° o162
63
2.
(A) Mast cdll deganulation method
(1) (Histamine) o
DMSO 37 3

compound 48/80 (10 pg/m) 15
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Tyrode's solution (1000 xg)
o-phthaldehyde
350/450 nm
*Compound 48/80 apolymer of N-(p-methoxyphenylethyl)methylamine with
formaldehyde

(2) R-Glucuronidase %8
histamine [3-glucuronidase
phenolphthalein-3-D-glucuronide 550 nm

(3-glucuronidase

Histamine [3-glucuronidase
Release % = (release dlicited by secretagogue-spontaneous release) / total
content x 100
(total content Triton X-100 )

( )NO TNF-a

1.

(1) Iscove's Modified Dulbecco?s Medium (fetal bovine
serum, FBS) Gibco BRL (Gaithersburg)

(2) TNF-a ELISA R&D Systems (MN)

(3) -y (interferon-?, IFN-?) R& D Systems (MN)

(4) RAW 264.7 mouse macrophage-1like cell line American Type

Culture Collection, MD.
(5) Dulbecco's Modified Eagle Medium (DMEM) (fetal
calf serum) Gibco BRL (Gaithersburg)
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(6) Sigma(St. Louis, MO.)

2. 65
Murine microglial cell lines N9 5% FBS
|scove's Modified Dulbecco?s Medium
37 10 ng/ml  LPS
(Escherichia coli, serotype 0111 B4) 10 U/ml IFN-y 24
medium  NO -70 TNF-a
RAW 264.7 mouse macrophage-like cell line 10 % fetal calf
serum 100 units/ml penicillin 100 pg/ml streptomycin DMEM
37
1 pug/ml LPS (Escherichia coli,serotype 0111 B4) 24
medium  NO -70 TNF-a
3.NO °°
40 ul 5mM  sulfanilamide 10l 2M HCI 20 pl 40 mM
naphthylethylenediamine 150 ul 10

microplate reader 550 nm
NaNO,

4. TNF-a
TNF-a ELISA

1m



