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Abstract Tryptophol derivatives are very important compounds with wide spectrum of pharmaceutical and physiological
activity. Herein, the esterification reaction of trypthol and its derivatives with f,y-unsaturated a-keto acids was reported by the
use of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDCI) and 1-hydroxybenzotriazole (HOBt) as conden-
sation reagents. A series of f,y-unsaturated a-keto trypanol ester derivatives were prepared in moderate to high yields. This
method has advantages of riched functional group tolerance, readily available starting materials and easy operation.
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Scheme 1 Synthesis of a-keto tryptophol ester compounds
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Table 1 Optimization of reaction conditions

OH Condensation reagent
A\
N /\)J\COOH Solvent, 25 °C, 6 h
H
1a 2a o
(6]
H 3a
Entry Condensation reagents Solvent Yield®/%
1 DCC/DMAP DCM nr
2¢ DCC/DMAP DCM nr
3 EDCI/HOBt THF 45
44 EDCI/HOBt THF 65
5¢ EDCI/HOBt THF 63

¢ Unless otherwise indicated, all reactions were carried out with tryptol 1a (3
mmol), phenyl unsaturated keto acid 2a (3 mmol) and DCC (6 mmol)/DMAP
(10 mol%) or EDCI (6 mmol)/HOBt (6 mmol) in corresponding solvent (25
mL) at 25 °C for 6 h. "Isolated product after column chromatography. ¢ Re-
flux at 50 ‘C. “1a (4.8 mmol) was used. “1a (4.8 mmol) was used, reflux at
80 C.
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Table 2 Investigation on the universality of reaction substrate 1

A
11
Ry o~ Hoon e
7 \R3 2a
R1\\ 0
%OWA\/\%
Noge
R® 3
Entry 3 R! R? R®  Yield’/%
1 3b 4-CH;, H H 80
2 3¢ 4-Cl H H 44
3 3d 4-Br H H 67
4 3e 5-CH, H H 43
5 3f 5-OCH; H H 42
6 3g 5-F H H 43
7 3h 5-Cl H H 45
8 3i 5-Br H H 50
9 3 6-CH, H H 74
10 3k 6-F H H 37
11 31 6-Cl H H 16
12 3m 6-Br H H 52
13 3n 7-CH;, H H 68
14 30 4,7-Cl, H H 26
15 3p H 2-CH;, H 42
16 3q H 2-Ph H 59
17 3r H H N-CH, 53
18 3s H H N-Bn 64

© 2020 Chinese Chemical Society & SIOC, CAS

“ Unless otherwise indicated, all reactions were carried out with 1 (4.8 mmol),
2a (3 mmol), EDCI (6 mmol), HOBt (6 mmol) in THF (25 mL) at 25 ‘C for 6
h. * Isolated product after column chromatography.
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Table 3 Investigation on the universality of reaction substrate 2

OH 0 EDCI (2.0 equiv.)
AN . S HOBt (2.0 equiv.)
N Ar/\)kCOOH THF, 25°C, 6 h
1a 2
0
Qj//\/O\H)J\/\Ar
N o]
3
Entry 3 Ar Yield®/%

1 3t 2-FC¢H, 54
2 3u 2-NO,C¢H, 52
3 3v 3-MeCgHy 39
4 3w 3-OMeCgHy 77
5 3x 3-FC¢Hy 58
6 3y 3-CIC¢H, 30
7 3z 3-BrC¢H, 12
8 3aa 3-NO,C¢Hy4 60
9 3ab 3-CF;C4Hy 52
10 3ac 4-FC¢Hy 77
11 3ad 4-CIC¢H,4 47
12 3ae 4-BrC¢H, 51
13 3af 4-NO,C¢H,4 41
14 3ag 4-CF;C¢H, 40
15 3ah 4-PhCg¢H, 30
16 3ai 4-'PrC¢H, 45
17 3aj 4-CNC¢Hy 48
18 3ak 2,4-Cl,CeHj; 38
19 3al 2,6-Cl,C¢Hj; 62
20 3am 3-Br-4-CIC¢H; 65
21 3an 3,4-Me,C¢Hs 41
22 3a0 3,5-F,C¢H; 41
23 3ap 2-Furyl 68
24 3aq 2-Furyl 68
25 3ar 2-Naphthyl 33
26 3as Cinnamyl 60

“ Unless otherwise indicated, all reactions were carried out with 1a (4.8 mmol),
2 (3 mmol), EDCI (6 mmol), HOBt (6 mmol) in THF (25 mL) at 25 C for 6
h. ? Isolated product after column chromatography.
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Boy-NHF a-Hi R A RERG 1L &%) 3ak~3a0(3K 3, Entries
18~22). 4 Ar Ny 2-MEW BLEY 2-WRig FLIX R I 22 300,
R EIBI L 68% =215 24k &4 3ap Fl 3aq(¥ 3,
Entries 23, 24). 2475 54l 2-Z8 3L X R FIBHPA DA K K 2006
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ML A 1 (4.8 mmol), 154 2 (3 mmol), EDCI (6
mmol)fl HOBt (6 mmol), I THEALELK) THF (25
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mL). FRBEWEERFZMF THA 6 h HE G
(TLC) Rl e B &5 o, 980 e T34 7). KL= M) & ik JR ks
ENT 0 SR LR B EE, Vi V=1 6){FEIHbx
&Y 3.
(E)-2-5AR-4-2R 3 T -3- 43 IR -2-(1 H-M5| W -3- 2% 2L i
(3a): FAOEMAK, WE 65%. mp. 119.7~120.6 C; 'H
NMR (400 MHz, DMSO-d) : 10.93 (s, 1H), 7.74~7.70
(m, 3H), 7.62 (d, J=3.6 Hz, 1H), 7.50~7.45 (m, 3H),
7.38 (d, J=2.4 Hz, 1H), 7.27 (dd, J=11.2, 5.2 Hz, 2H),
7.09 (t, J=7.2 Hz, 1H), 7.00 (t, J=7.2 Hz, 1H), 4.56 (t,
J=17.2 Hz, 2H), 3.17 (t, J=6.8 Hz, 2H); *C NMR (101
MHz, DMSO-d;) J: 184.4, 162.8, 148.5, 136.7, 134.2,
132.1, 129.6, 129.5, 127.6, 123.8, 121.9, 121.5, 118.9,
118.8, 111.9, 110.2, 66.4, 24.6; IR (KBr) v: 3407, 2921,
1724, 1686, 1593, 1257, 1080, 734 cm™'; ESI-HRMS
caled for C,yH;;NO;Na [M—|—Na]+ 342.1101, found
342.1093.
(E)-2-58AK-4-R 5 T -3- M5 R -2-(4- Y k- 1 -1 -3 -
) BE@3b): BB E A, FE 80%. mp. 72.8~
73.6 “C; 'H NMR (400 MHz, DMSO-d) d: 10.94 (s, 1H),
7.77~7.70 (m, 1H), 7.50~7.42 (m, 1H), 7.31 (d, J=7.2
Hz, 1H), 7.23 (d, J=2.4 Hz, 1H), 6.97 (t, J=7.6 Hz, 1H),
6.74 (d, J=2.8 Hz, 1H), 4.57 (t, J=7.2 Hz, 1H), 3.34 (t,
J=72 Hz, 1H), 2.67 (s, 1H); C NMR (101 MHz,
DMSO-dg) o: 183.9, 162.3, 148.0, 136.7, 133.8, 131.7,
129.5, 129.20, 129.1, 125.6, 123.5, 121.3, 121.1, 120.3,
110.3, 109.6, 66.8, 25.9, 20.1; IR (KBr) v: 3329, 1736,
1598, 1257, 1112, 976, 733, 682 cm '; ESI-HRMS calcd
for C,;H;sNO;Na [M+Na]" 356.1257, found 356.1257.
(E)-2-5-4- 83 T 34 R -2-(4- - L H-N5| We-3- 2 )
ZHEBce): FOEER, WK 44%. mp. 76.4~77.1 C; 'H
NMR (400 MHz, DMSO-dg) 6: 11.32 (s, 1H), 7.73~7.69
(m, 3H), 7.51~7.43 (m, 3H), 7.36~7.35 (m, 2H), 7.28 (d,
J=8.4 Hz, 1H), 7.07~7.00 (m, 2H), 4.58 (t, J=7.2 Hz,
2H), 3.37 (t, J=6.8 Hz, 2H); “C NMR (101 MHz,
DMSO-ds) o: 183.84, 162.21, 147.98, 137.96, 133.73,
131.71, 129.16, 125.79, 124.52, 123.45, 121.88, 121.37,
119.44, 110.96, 109.54, 66.68, 25.21; IR (KBr) v: 3309,
2920, 1734, 1597, 1259, 974, 823, 768 cm™'; ESI-HRMS
caled for CyH;¢CINO;Na [M+Na]' 376.0711, found
376.0709.
(E)-2-58-4- 35 T -3- 4 BR-2-(4-TR- L H-15] We-3- 31k )
ZBE(3d): FEEAE, WE 67%. mp. 74.7~75.7 C; 'H
NMR (400 MHz, CDCl;) 6: 9.41 (s, 1H), 7.59 (s, 1H), 7.37
(d, J=7.9 Hz, 1H), 6.76 (d, J=8.1 Hz, 1H), 5.52 (d, J=
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14.2 Hz, 1H), 4.36~4.08 (m, 4H), 1.36 (t, J=6.7 Hz,
6H); °C NMR (101 MHz, DMSO-dy) J: 183.8, 162.2,
148.0, 137.8, 133.7, 131.6, 129.1, 126.0, 124.7, 122.9,
122.2, 121.4, 112.8, 111.5, 110.0, 66.6, 25.0; IR (KBr) v:
3300, 1732, 1594, 1573, 1336, 1257, 973, 735 cm'; ESI-
HRMS caled for C,0H;(BrNOsNa [M+Na]" 420.0206,
found 420.0206.

(E)-2-58AR-4- K B T -3- M5 TR -2-(5- FH 55 -1 -5 W3-
) B 3e): # AR, LE 43%. mp. 1283~
129.2 C; 'H NMR (400 MHz, DMSO-ds) d: 10.80 (s,
1H), 7.71 (t, J=16.8 Hz, 3H), 7.46 (td, J=14.0, 7.2 Hz,
3H), 7.39 (s, 1H), 7.29~7.25 (m, 2H), 7.21 (s, 1H), 6.92
(d, J=2.8 Hz, 1H), 4.55 (t, J=6.8 Hz, 2H), 3.14 (t, J=6.8
Hz, 2H), 2.36 (s, 3H); *C NMR (101 MHz, DMSO-d;) J:
184.0, 162.4, 148.1, 134.7, 133.8, 131.7, 129.2, 129.1,
127.5, 126.9, 123.5, 122.7, 121.3, 118.0, 111.2, 109.3,
66.1, 24.2, 21.3; IR (KBr) v: 3428, 1731, 1609, 1261,
1090, 993, 792, 690 cm™'; ESI-HRMS caled for CyH;oN-
O;Na [M+Na]" 356.1257, found 356.1258.

(E)-2-FMR-4-ZR 5L T -3- Y5 R -2-(5- FF AL B - L H-P5 W
3-5) LB (3): B E 4K, UWE 42%. mp. 120.1 ~
121.1 ‘C; 'H NMR (400 MHz, DMSO-ds) d: 10.77 (s,
1H), 7.34~7.69 (m, 3H), 7.49~7.44 (m, 3H), 7.26 (dd,
J=11.6, 7.6 Hz, 3H), 7.12 (s, 1H), 6.75 (d, J=8.4 Hz,
1H), 4.55 (t, J=6.4 Hz, 2H), 3.76 (s, 3H), 3.14 (t, J=6.4
Hz, 2H); °C NMR (101 MHz, DMSO-dj) J: 184.0, 162.4,
153.2, 148.1, 133.8, 131.7, 131.4, 129.2, 129.1, 127.5,
124.0, 121.4, 112.1, 111.3, 109.6, 100.2, 66.1, 55.3, 24.2;
IR (KBr) v: 3431, 2989, 1730, 1573, 1262, 959, 830,743
cm '; ESI-HRMS caled for C,H;oNO4Na [M+ Na] ™
372.1206, found 372.1208.

(E)-2-5AR-4-TRFE T -3 I BR-2-(5- -1 H-P5] W -3- 2% )
LEEQBg): wEAEA, R 43%. mp. 118.0~119.0 C;
'H NMR (400 MHz, DMSO-d;) &: 11.03 (s, 1H), 7.82~
7.64 (m, 3H), 7.57~7.31 (m, 6H), 7.27 (d, J=6.8 Hz,
1H), 6.92 (td, J=9.2, 2.4 Hz, 1H), 4.53 (t, J=6.8 Hz, 2H),
3.13 (t, J=6.8 Hz, 2H); °C NMR (101 MHz, DMSO-d;)
5: 183.9, 162.3, 158.0 (d, J=231.1 Hz), 155.7, 148.1,
133.7, 132.9, 131.7, 129.2, 129.1, 127.5 (d, J=9.9 Hz),
127.4, 125.6, 121.3, 112.5, 112.4 (d, J=9.8 Hz), 110.3,
110.2 (d, J=4.8 Hz), 109.4, 109.1 (d, J=26.1 Hz), 103.3,
103.1 (d, J=23.2 Hz), 66.0, 24.1; "’F NMR (376 MHz,
DMSO-dg) 8: —125.3; IR (KBr) v: 3423, 1732, 1610,
1265, 1177, 956, 852, 784 cm '; ESI-HRMS caled for
CaoH FNO5 [M+Na]" 360.1006, found 360.0999.
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(E)-2-58AR-4-FR I T -3- IR -2-(5- 54 - 1 H-M5| We-3- 5 )
ZIEE@Gh): F AR, IR 45%. mp. 119.1~119.9 C;
'H NMR (400 MHz, DMSO-dy) d: 11.14 (s, 1H), 7.71~
7.67 (m, 4H), 7.47~7.34 (m, 5H), 7.25 (d, J=10.0 Hz,
1H), 7.07 (d, J=4.4 Hz, 1H), 4.53 (s, 2H), 3.14 (s, 2H);
C NMR (101 MHz, DMSO-dg) J: 183.9, 162.3, 148.1,
134.7, 133.8, 131.7, 129.2, 128.4, 125.3, 123.4, 121.3,
121.1, 117.8, 113.0, 110.0, 66.1, 24.0; IR (KBr) v: 3422,
1728, 1609, 1258, 957, 864, 790, 689 cm '; ESI-HRMS
caled for C,0H;cCINO;Na [M—i—Na]+ 376.0711, found
376.0716.

(E)-2-AR-4- K5 T -3- IR BR-2-(5-1R- 1 H-W5| Wk -3- %)
ZEEGL): FEEAE, IR 50%. mp. 114.6~115.5 C;
'H NMR (400 MHz, CDCl;) J: 8.30 (s, 1H), 7.80~7.74
(m, 2H), 7.54~7.51 (m, 2H), 7.41~7.38 (m, 3H), 7.26~
7.22 (m, 3H), 7.07 (s, 1H), 4.54 (s, 2H), 3.15 (s, 2H); *C
NMR (101 MHz, DMSO-d;) d: 183.8, 162.2, 148.0, 134.9,
133.7, 131.6, 129.1, 129.0, 125.1, 123.5, 121.3, 120.7,
113.4, 111.2, 109.8, 65.9, 40.1, 39.9, 39.7, 39.5, 39.3, 39.1,
39.0, 23.9; IR (KBr) v: 3420, 1731, 1690, 1264, 989, 865,
791, 690 cm '; ESI-HRMS caled for ChH;sBrNO;Na
[M+Na]" 420.0206, found 420.0208.

(E)-2-5R-4-RFE T -3- M3 IR -2-(6- H 2 -1 H-g| W -3-
) O TE@3j): HiE gk, R 74%. mp. 983~
99.2 °C; '"H NMR (400 MHz, DMSO-d) d: 10.77 (s, 1H),
7.70 (d, J=2.8 Hz, 3H), 7.48~7.44 (m, 4H), 7.26 (d, J=
8.8 Hz, 1H), 7.17 (s, 2H), 6.83 (d, J=2.8 Hz, 1H), 4.55 (s,
2H), 3.14 (s, 2H), 2.38 (s, 3H); °C NMR (101 MHz,
DMSO-dg) J: 184.0, 162.4, 148.1, 136.8, 133.7, 131.6,
130.1, 129.2, 129.1, 1252, 122.6, 121.4, 120.3, 118.0,
111.3, 109.6, 66.0, 24.3, 21.4; IR (KBr) v: 3335, 1735,
1681, 1257, 970, 864, 740, 687 cm” '; ESI-HRMS calcd for
C»H;yNO;Na [M+Na]" 356.1257, found 356.1259.

(E)-2-5AM-4-TRFE T -3- 4 HR-2-(6- 9~ 1 H-P5] W -3- 3%
ZBE(3K): FEEA, WE 37%. mp. 92.9~93.9 C; 'H
NMR (400 MHz, DMSO-d) 6: 11.02 (s, 1H), 7.75~7.67
(m, 3H), 7.60 (dd, J=7.2, 1.6 Hz, 1H), 7.52~7.39 (m,
3H), 7.27 (dd, J=6.0, 0.4 Hz, 2H), 7.16 (dd, J=5.2, 3.2
Hz, 1H), 6.85 (ddd, J=8.8, 6.4, 0.8 Hz, 1H), 4.55 (t, J=
6.9 Hz, 2H), 3.15 (t, J=6.8 Hz, 2H); >*C NMR (101 MHz,
DMSO-d) d: 183.9, 162.3, 160.2 (d, J=234.0 Hz), 157.8,
148.1, 136.2, 136.0 (d, J=12.7 Hz), 133.8, 131.7, 129.2,
129.1, 124.2, 124.0 (d, J=3.4 Hz), 123.9, 121.3, 119.4 (d,
J=10.3 Hz), 119.3, 110.2, 107.1 (d, J=24.4 Hz), 106.9,
97.6 (d, J=24.4 Hz), 97.3, 66.0, 24.1; "F NMR (376
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MHz, DMSO-ds) : —122.2; IR (KBr) v: 3360, 2923,
1732, 1594, 1253, 974, 837, 736 cm™'; ESI-HRMS calcd
for Cy0H;sFNO;Na [M+Na]™ 360.1006, found 360.0996.

(B)-2-5A0-4- 85 T30 R -2-(6- 5 - 1L H-M5| We-3- 3
ZERQGD: FEFEAE, R 16%. mp. 113.9~114.8 C;
'H NMR (400 MHz, DMSO-dj) d: 11.07(s, 1H), 7.69 (dd,
J=172,12 Hz, 3H), 7.61 (d, J=6.0 Hz, 1H), 7.54~7.42
(m, 3H), 7.40 (d, J=1.0 Hz, 1H), 7.31 (d, J=1.0 Hz, 1H),
7.24 (d, J=8.2 Hz 1H), 6.99 (dd, /=4.8, 2.8 Hz, 1H), 4.53
(t, J=6.8 Hz, 2H), 3.14 (t, J=6.8 Hz, 2H); *C NMR (101
MHz, DMSO-d) d: 183.9, 162.3, 148.1, 136.5, 133.6,
131.7, 129.1, 126.0, 125.9, 124.6, 121.4, 119.7, 118.8,
111.1, 110.3, 66.0, 23.9; IR (KBr) v: 3318, 1732, 1593,
1255, 970, 804, 739, 685 c¢cm '; ESI-HRMS calcd for
CaoH 4CINO;Na [M+Na]™ 376.0711, found 376.0711.

(B)-2-5A0-4- 8 HE T -3-JA R -2-(6- VR - 1L H-N5| We-3- 3 )
CEEGm): AR, IR 52%. mp. 119.0~120.0 C;
'H NMR (400 MHz, DMSO-d;) d: 11.09 (s, 1H), 7.69 (dd,
J=17.6, 3.6 Hz, 3H), 7.57 (d, J=3.6 Hz, 2H), 7.52~7.41
(m, 3H), 7.30 (s, 1H), 7.28~7.21 (m, 1H), 7.10 (d, J=8.4
Hz, 1H), 4.54 (t, J=6.8 Hz, 2H), 3.14 (d, J=6.8 Hz, 2H);
BC NMR (101 MHz, DMSO-d,) 6: 183.9, 162.3, 148.0,
137.1, 133.7, 131.6, 129.1, 126.3, 124.5, 121.3, 120.2,
114.1, 113.9, 110.3, 65.9, 24.0; IR (KBr) v: 3312, 2921,
1710, 1592, 1258, 962, 807, 741 cm '; ESI-HRMS calced
for Cy,H;sBrNO3;Na [M + Na] " 420.0206, found
420.0204.

(E)-2-58AR-4- K B T -3- I TR -2-(7- FH 5 -1 -5 g -3-
) EE@3n): = O A&, WE 68%. mp. 103.1~
104.1 °C; '"H NMR (400 MHz, DMSO-dg) o: 10.90 (s,
1H), 7.69 (dd, J=7.2, 3.2 Hz, 3H), 7.53~7.39 (m, 4H),
7.30~7.20 (m, 2H), 6.91 (q, J=9.6 Hz, 2H), 4.56 (t, J=
6.8 Hz, 2H), 3.16 (t, J=6.8 Hz, 2H), 2.46 (s, 3H); "°C
NMR (101 MHz, DMSO-d;) d: 184.1, 162.4, 148.1, 136.0,
133.8, 131.7, 129.2, 129.1, 126.9, 123.1, 121.6, 121.4,
120.6, 118.7, 115.9, 110.2, 66.0, 24.3, 16.8; IR (KBr) v:
3361, 2962, 1727, 1693, 1261, 994, 847, 738 cm ';
ESI-MS caled for C,H;)NO;Na [M+Na]® 356.1257;
found 356.1254.

(E)-2-FMR-4- T T -3- 15 1R -2-(4,7- — & -1 H-P5| e
3-%) CHE(Bo): BB EAR, FE 26%. mp. 109.1 ~
110.1 °C; "H NMR (400 MHz, DMSO-dj) 6: 11.69(s, 1H),
7.70 (t, J=6.8 Hz, 3H), 7.51~7.42 (m, 4H), 7.27 (d, J=
10.0 Hz, 1H), 7.15 (d, J=4.4 Hz, 1H), 7.03 (d, J=5.2 Hz,
1H), 4.58 (t, J=6.8 Hz, 2H), 3.37 (t, J=6.8 Hz, 3H); "°C
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NMR (101 MHz, DMSO-d;) J: 184.2, 162.6, 148.4, 134.7,
1342, 132.1, 129.6, 127.5, 125.4, 124.0, 121.8, 121.7,
120.8, 116.0, 111.7, 66.8, 25.4; IR (KBr) v: 3407, 2921,
1722, 1685, 1592, 1078, 734, 678 cm'; ESI-HRMS calcd
for CyH;sCoNOsNa [M + Na] ©  410.0324, found
410.0324.
(E)-2-5R-4-RFE T 3- 43 IR -2-(2- H 2 -1 H- | Wk -3-
) CEE@p): BEE A, 1 42%. mp. 70.3~71.2 C;
'H NMR (400 MHz, DMSO-d,) d: 10.83 (s, 1H), 7.80~
7.66 (m, 3H), 7.57~7.40 (m, 4H), 7.34~7.21 (m, 2H),
7.01 (t, J=6.8 Hz, 1H), 6.95 (t, J=6.8 Hz, 1H), 4.45 (t,
J=6.8 Hz, 2H), 3.11 (t, J=7.2 Hz, 2H), 2.37 (s, 3H); "*C
NMR (101 MHz, DMSO-d;) J: 183.7, 162.2, 147.9, 135.2,
133.7, 132.9, 131.6, 129.1, 129.0, 128.3, 121.2, 120.1,
118.3, 117.2, 110.5, 105.4, 65.9, 23.1, 11.2; IR (KBr) v:
3340, 2920, 1731, 1306, 1205, 1076, 737, 684 cm™'; ESI-
HRMS caled for C,;H;NOs;Na [M-i-Nat]+ 356.1257,
found 356.1260.
(E)-2-5R-4-RFE T 3- M3 IR -2-(2- IR J -1 H- | W -3-
YO TE@Bq): A A, E 59%. mp. 114.7~
115.6 C; '"H NMR (400 MHz, DMSO-d;) d: 11.33 (s,
1H), 7.77~7.65 (m, 6H), 7.56~7.32 (m, 7H), 7.26 (d, J=
10.0 Hz, 1H), 7.14 (t, J=7.2 Hz, 1H), 7.05 (t, J=7.2 Hz,
1H), 4.59 (t, J=7.2 Hz, 2H), 3.33 (t, J=6.8 Hz, 2H); "°C
NMR (101 MHz, DMSO-d;) J: 183.4, 162.1, 147.8, 136.1,
135.5, 133.8, 132.6, 131.7, 129.2, 129.1, 128.8, 128.7,
128.0, 127.6, 121.8, 121.2, 119.1, 118.6, 111.4, 106.6,
65.7, 23.8; IR (KBr) v: 3388, 2939, 1745, 1591, 1573,
1232, 737, 682 cm ™ '; ESI-MS caled for CygH, NOsNa
[M+Na]" 418.1414; found 418.1411.
(E)-2-5R-4-R FE T -3- M3 IR -2-(1- H 2 -1 H- | W3-
)L BE3r): BAE A, eE 53%. mp. 80.4~813 C;
'H NMR (400 MHz, DMSO-d¢) d: 7.77~7.68 (m, 3H),
7.63 (d, J=3.2 Hz, 1H), 7.53~7.41 (m, 3H), 7.38 (d, J=
3.2 Hz, 1H), 7.28 (d, J=7.2 Hz, 1H), 7.21 (s, 1H), 7.15 (t,
J=7.2 Hz, 1H), 7.03 (t, J=6.8 Hz, 1H), 4.54 (t, J=7.2
Hz, 2H), 3.70 (s, 3H), 3.15 (t, J=6.8 Hz, 2H); °*C NMR
(101 MHz, CDCl3) d: 183.9, 162.3, 148.0, 136.6, 133.8,
131.7, 129.2, 129.1, 127.7, 127.5, 121.4, 121.2, 118.5,
109.6, 109.1, 66.0, 32.2, 24.0; IR (KBr) v: 3057, 2952,
1721, 1690, 1605, 1088, 733, 689 cm™'; ESI-HRMS calcd
for C,;H;NO;Na [M+Na]" 356.1257, found 356.1262.
(E)-2-8M-4- T -3 4 B -2-(1- 7 2k - 1L H-15] W3-
) LEE3s): EAEE, R 64%. mp. 94.1~95.1 C;
'H NMR (400 MHz, DMSO-ds) d: 7.79~7.60 (m, 4H),
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7.56~7.35 (m, 5H), 7.21 (m, 6H), 7.10 (t, J=7.6 Hz, 1H),
7.02 (t, J=7.2 Hz, 1H), 5.34 (s, 2H), 4.56 (t, J=6.4 Hz,
2H), 3.18 (t, J=6.4 Hz, 2H); "C NMR (101 MHz,
DMSO-dg) d: 183.9, 162.3, 148.1, 138.3, 136.0, 133.8,
131.7, 129.2, 129.1, 128.5, 127.8, 127.3, 126.9, 121.4,
121.3, 118.9, 118.7, 110.2, 109.8, 65.9, 49.0, 24.1; IR
(KBr) v: 3070, 2961, 1692, 1605, 1284, 1073, 734, 686
cm '; ESI-HRMS caled for C,;H,sNOsNa [M 4+ Na] ™
432.1570, found 432.1567.

(E)-2- AR -4-(2- 25 3 ) T -3- 475 2 -2-( 1 H- 5] W3-
) ER@:E AER, #F 54%. mp. 66.5~67.5 C,;
'H NMR (400 MHz, DMSO-d;) d: 10.92 (s, 1H), 7.85~
7.74 (m, 2H), 7.60 (d, J=5.2 Hz, 1H), 7.52 (td, J=7.2, 1.6
Hz, 1H), 7.38 (dd, J=9.2, 2.4 Hz, 2H), 7.33~7.23 (m,
3H), 7.08 (t, J=6.8 Hz, 1H), 6.99 (t, J=7.6 Hz, 1H), 4.53
(t, J=6.8 Hz, 2H), 3.16 (t, J=6.8 Hz, 2H); *C NMR (101
MHz, DMSO-dy) : 183.1, 162.5, 161.8 (d, J=253.4 Hz),
159.9, 139.2 (d, J=2.7 Hz), 136.3, 133.7 (d, J=9.1 Hz),
133.6, 130.1 (d, J=2.0 Hz), 130.0, 127.2, 125.3, 125.2 (d,
J=3.4 Hz), 124.0, 123.5 (d, J=6.3 Hz), 123.4, 121.6 (d,
J=11.0 Hz), 121.5, 121.1, 118.5, 118.3, 116.4, 116.2 (d,
J=21.6 Hz), 111.5, 109.8, 66.1, 24.2; ’F NMR (376 MHz,
DMSO-dg) 9: —114.3; IR (KBr) v: 3404, 1736, 1607,
1485, 1291, 986, 791, 736 cm '; ESI-HRMS caled for
C,0HsFNO;Na [M+Na]" 360.1006, found 360.1007.

(E)-2-%8AK-4-(2-FH FE 2R 38 T -3- M IR -2-(1 - k-3~
) OFEQGu): FE AR, lF 52%. mp. 86.1~87.1 C;
'H NMR (400 MHz, DMSO-d;) d: 10.93 (s, 1H), 8.08 (dd,
J=11.6, 3.2 Hz, 2H), 7.87 (d, J=3.2 Hz, 1H), 7.78 (t, J=
7.2 Hz, 1H), 7.69 (t, J=7.6 Hz, 1H), 7.61 (d, J=2.8 Hz,
1H), 7.37 (d, J=4.0 Hz, 1H), 7.32~7.22 (m, 2H), 7.08 (t,
J=172 Hz, 1H), 6.99 (t, J=7.6 Hz, 1H), 4.54 (t, J=6.8
Hz, 2H), 3.17 (t, J=6.8 Hz, 2H); *C NMR (101 MHz,
DMSO-dg) d: 183.0, 161.6, 148.5, 142.4, 136.2, 134.1,
131.7, 129.3, 129.2, 127.1, 1252, 124.9, 123.4, 121.1,
118.5, 118.3, 111.5, 109.7, 66.2, 24.1; IR (KBr) v: 3394,
2960, 1734, 1518, 1282, 971, 822, 728 cm™'; ESI-HRMS
caled for CyH;¢N,OsNa [M + Na]" 387.0951, found
387.0946.

(E)-2-8M-4-(3- TR LA 3L ) T -3 4 R -2-(1 H-Mg| e 3-
) OFEQGY): AR, IR 29%. mp. 83.3~84.2 C;
'H NMR (400 MHz, DMSO-d;) d: 10.92 (s, 1H), 7.70~
7.60 (m, 2H), 7.57~7.48 (m, 2H), 7.39~7.29 (m, 3H),
7.28~7.20 (m, 2H), 7.09 (t, J=7.2 Hz, 1H), 6.99 (t, J=
7.6 Hz, 1H), 4.55 (t, J=7.2 Hz, 2H), 3.16 (t, J=6.8 Hz,
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2H), 2.34 (s, 3H); "C NMR (101 MHz, DMSO-dy) o:
184.0, 162.4, 148.2, 138.4, 136.2, 133.6, 132.4, 129.5,
129.0, 127.1, 126.4, 123.3, 121.2, 121.0, 118.4, 118.2,
111.4, 109.7, 65.9, 24.1, 20.7; IR (KBr) v: 3399, 2961,
1726, 1601, 1260, 995, 796, 737 cm'; ESI-HRMS calced
for C, H;)NO;Na [M+Na]" 356.1257, found 356.1262.

(E)-2-%AR-4-(3- AR LRI T -3 -4 R -2-(LH-M5 | -
3-3) 4 PE@w): Bk, E 77%. mp. 63.1~
64.0 ‘C; '"H NMR (400 MHz, DMSO-d;) J: 10.94 (s, 1H),
7.73 (d, J=17.6 Hz, 1H), 7.63(d, J=2.4 Hz, 1H), 7.42~
7.27 (m, 6H), 7.11 (t, J=7.2 Hz, 1H), 7.03 (dd, J=11.2,
1.6 Hz, 2H), 4.57 (t, J=6.4 Hz, 2H), 3.79 (s, 3H), 3.18 (t,
J=6.8 Hz, 2H); °*C NMR (101 MHz, DMSO-dj) J: 184.0,
162.5, 159.8, 148.1, 136.3, 135.0, 130.2, 127.3, 123.4,
121.8, 121.7, 121.2, 118.6, 118.4, 117.9, 113.8, 111.6,
109.9, 66.1, 55.3, 24.2; IR (KBr) v: 3399, 1726, 1605,
1280, 992, 833, 738, 684 cm '; ESI-HRMS caled for
C,H;0NO4Na [M+Na]" 372.1206, found 372.1208.

(E)-2-8 AR -4-- 9 R 2k ) T -3- M5 TR -2-(1 H- 5] e -3-
B O BE(3x): e A E R, YE 58%. mp. 1245~
1253 C; '"H NMR (400 MHz, DMSO-dy) J: 10.94 (s,
1H), 7.81~7.20 (m, 9H), 7.09 (s, 1H), 7.00 (s, 1H), 4.56
(s, 2H), 3.17 (s, 2H); C NMR (101 MHz, DMSO-d;) o:
183.8, 163.7, 162.1 (d, J=244.4 Hz), 161.2, 146.4, 136.3,
136.2 (d, J=6.5 Hz), 131.1, 131.0 (d, J=8.3 Hz), 127.2,
125.5, 123.4,122.7, 121.1, 118.5, 118.4, 118.3 (d, J=21.2
Hz), 118.2, 115.3, 115.1 (d, J=22.1 Hz), 111.5, 109.8,
66.1,24.2; "’F NMR (376 MHz, DMSO-dy) §: —112.3; IR
(KBr) v: 3340, 1725, 1607, 1272, 993, 832, 736, 675 cm ';
ESI-HRMS caled for CyH;¢FNO;Na [M + Na] *
360.1006, found 360.1002.

(E)-2-A AR -4-G-F A3 T -3- 4 BR -2-(1 H- 15| W -3-
) O @y): B OREE, W 30%. mp. 138.1~
139.0 °C; 'H NMR (400 MHz, DMSO-dg) 0: 10.92 (s,
1H), 7.87 (s, 1H), 7.75~7.64 (m, 2H), 7.61 (d, J=2.8 Hz,
1H), 7.54 (d, J=4.0 Hz, 1H), 7.51~7.40 (m, 1H), 7.38~
7.32 (m, 2H), 7.25 (d, J=2.4 Hz, 1H), 7.08 (t, J=7.2 Hz,
1H), 6.98 (t, J=7.2 Hz, 1H), 4.54 (t, J=7.2 Hz, 2H), 3.16
(t, J=6.8 Hz, 2H); C NMR (101 MHz, DMSO-d;) o:
183.9, 162.0, 146.1, 136.2, 136.0, 133.9, 131.1, 130.9,
128.7, 127.6, 127.1, 123.38, 122.8, 121.1, 118.4, 118.3,
111.5, 109.7, 66.0, 24.1; IR (KBr) v: 3398, 2915, 1723,
1561, 1276, 993, 814, 736 cm '; ESI-HRMS calcd for
CaHcCINO;Na [M+Na]" 376.0711, found 376.0713.

(E)-2- AR -4-3- IR R JE) T -3- I R -2-(1 H- W3] e -3-
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)2 lE(Bz): B AR, ILFE 12%. mp. 144.8~
145.6 ‘C; '"H NMR (400 MHz, DMSO-ds) d: 10.92 (s,
1H), 7.74 (d, J=3.2 Hz, 1H), 7.67 (dd, J=10.4, 6.0 Hz,
2H), 7.61 (d, J=2.4 Hz, 1H), 7.41 (t, J=7.6 Hz, 1H),
7.38~7.31 (m, 2H), 7.25 (d, J=2.0 Hz, 1H), 7.08 (t, J=
7.2 Hz, 1H), 6.98 (t, J=7.2 Hz, 1H), 4.54 (t, J=7.2 Hz,
2H), 3.16 (t, J=7.2 Hz, 2H); "C NMR (101 MHz,
DMSO-dg) d: 183.9, 162.1, 146.0, 136.2, 134.0, 131.6,
131.1, 127.9, 127.1, 123.4, 122.8, 122.4, 121.1, 118.4,
118.3, 111.5, 109.7, 66.0, 24.1; IR (KBr) v: 3340, 2918,
1724, 1609, 1277, 993, 814, 737 cm™'; ESI-HRMS calcd
for Cy,H;sBrNO3;Na [M + Na] " 420.0206, found
420.0206.

(E)-2-R-4-(3- T 2 2R 3k ) T -3- M iR -2- (1 H-Mg | k-3 -
) ZlE (3aa): B 3E ([ K, FE 60%. mp. 99.1~
100.0 ‘C; 'H NMR (400 MHz, DMSO-ds) J: 10.91 (s,
1H), 8.55 (s, 1H), 8.27 (d, J=3.6 Hz, 1H), 8.14 (d, J=5.6
Hz, 1H), 7.82 (d, J=7.6 Hz, 1H), 7.70 (t, J=8.0 Hz, 1H),
7.60 (d, J=4.8 Hz, 1H), 7.43 (d, J=10.0 Hz, 1H), 7.36 (d,
J=4.4 Hz, 1H), 7.26 (s, 1H), 7.07 (t, J=7.2 Hz, 1H), 6.98
(t, J=7.2 Hz, 1H), 4.56 (t, J=6.8 Hz, 2H), 3.17 (t, J=6.8
Hz, 2H); °C NMR (101 MHz, DMSO-dj) J: 183.7, 161.9,
148.3, 145.1, 136.2, 135.5, 134.6, 130.5, 127.1, 125.5,
123.8, 123.7, 123.4, 121.1, 118.5, 118.3, 111.5, 109.7,
66.1, 24.2; IR (KBr) v: 3396, 3085, 1724, 1536, 1207, 996,
815, 729 cm '; ESI-HRMS calcd for CooH;sN,OsNa [M+
Na]* 387.0951, found 387.0935.

(E)-2-A R -4-(3- = 50 FR 2R3 T -3- 0 R -2-( 1L H-V|
Wk-3-J%) 2. fig(3ab): FF I A A, i 52%. m.p. 82.2~
83.0 ‘C; '"H NMR (400 MHz, DMSO-d;) d: 10.92 (s, 1H),
8.15 (s, 1H), 8.03 (d, J=4.8 Hz, 1H), 7.88~7.76 (m, 2H),
7.67 (t, J=8.0 Hz, 1H), 7.61 (d, J=3.6 Hz, 1H), 7.44 (d,
J=6.8 Hz, 1H), 7.37 (d, J=2.0 Hz, 1H), 7.26 (d, J=0.8
Hz, 1H), 7.08 (t, J=7.2 Hz, 1H), 6.98 (t, J=7.2 Hz, 1H),
4.56 (t,J=17.2 Hz, 2H), 3.17 (t, J=7.2 Hz, 2H); °C NMR
(101 MHz, DMSO-dq) J: 184.4, 162.6, 146.4, 136.7, 135.3,
132.9, 130.6, 130.3, 128.1, 127.6, 126.4 (q, J=6.1 Hz),
126.3, 125.7, 123.8, 123.7, 123.0, 121.5, 118.9, 118.7,
111.9, 110.1, 66.5, 24.6; "’F NMR (376 MHz, DMSO-d;)
d: —61.3; IR (KBr) v: 3408, 1726, 1604, 1260, 937, 812,
738, 693 cmfl; ESI-HRMS caled for C,H;sF;NO;Na
[M+Na]" 410.0974, found 410.0978.

(E)-2- %8 AR -4-(4- 9 R 3k ) T -3- 45 TR -2-(1 H- 5] D -3-
55) LR (3ac): R A E A, UK 77%. mp. 121.1~
122.0 'C; 'H NMR (400 MHz, DMSO-dy) d: 10.93 (s,
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1H), 7.80 (s, 2H), 7.71 (d, J=8.4 Hz, 1H), 7.61 (d, J=4.8
Hz, 1H), 7.37 (d, J=5.6 Hz, 1H), 7.31~7.20(m, 4H), 7.09
(t, J=6.8 Hz, 1H), 6.99 (t, J=6.8 Hz, 1H), 4.55 (t, J=6.0
Hz, 2H), 3.16 (t, J=6.0 Hz, 2H); *C NMR (101 MHz,
DMSO-dg) 0: 183.9, 165.3 (d, J=250.9 Hz), 162.8, 162.3,
146.8, 136.2, 131.7 (d, J=8.8 Hz), 131.6, 130.4 (d, J=3.0
Hz), 127.2, 123.4, 121.2, 121.1, 118.5, 118.3, 116.4, 116.1
(d, J=22.0 Hz), 111.5, 109.7, 66.0, 24.2; "’F NMR (376
MHz, DMSO-dg) 6: —107.8; IR (KBr) v: 3399, 1722,
1693, 1598, 1241, 940, 858, 736 cm '; ESI-MS calcd for
CaoH FNO3;Na [M+Na]" 360.1006; found 360.1002.
(E)-2- AR -4-(4-F A3 T -3- 4 BR -2-(1 H- 15| W -3-
)L 3ad): HEOREA, KE 47%. mp. 1345~
135.5 °C; '"H NMR (400 MHz, DMSO-dg) o: 10.92 (s,
1H), 8.05~7.17 (m, 9H), 7.08 (s, 1H), 6.99 (s, 1H), 4.54
(s, 2H), 3.16 (s, 2H); *C NMR (101 MHz, DMSO-d;) o:
183.8, 162.1, 146.4, 136.2, 132.6, 130.8, 129.2, 127.1,
123.3,122.0, 121.1, 118.4, 118.3, 111.5, 109.7, 66.0, 24.1;
IR (KBr) v: 3410, 3394, 1725, 1608, 1491, 998, 820, 737
cm '; ESI-HRMS caled for CyoHsCINO;Na [M~+Na]™
376.0711, found 376.0709.
(E)-2- A AN-4-(4- 1R TR ) T -3- 4 18 -2-(1LH- W5 Wk -3-
) B (3ae): B O EAE, IE 51%. mp. 1483~
149.2 °C; 'H NMR (400 MHz, DMSO-dg) d: 10.93 (s,
1H), 7.64 (s, 6H), 7.48~7.20 (m, 3H), 7.09 (s, 1H), 7.00
(s, 1H), 4.55 (s, 2H), 3.16 (s, 2H); *C NMR (101 MHz,
DMSO-dg) d: 183.7, 162.1, 146.5, 136.2, 133.0, 132.1,
130.9, 127.1, 125.2, 123.3, 122.0, 121.1, 118.4, 118.3,
111.5, 109.7, 66.0, 24.1; IR (KBr) v: 3441, 3407, 1729,
1605, 1486, 991, 828, 739 cm !; ESI-HRMS caled for
CaoH ¢BrNO;Na [M+Na]" 420.0206, found 420.0205.
(E)-2-58AX-4-(4-TH L 2R 05 ) T -3-J R -2- (1 H-Ps] -3 -
) LW 3af): 3O E, E 41%. mp. 1613~
1622 °C; '"H NMR (400 MHz, DMSO-dg) o: 10.92 (s,
1H), 8.26 (d, J=2.4 Hz, 2H), 7.98 (d, J=4.4 Hz, 2H), 7.78
(d, J=9.6 Hz, 1H), 7.61 (d, J=2.4 Hz, 1H), 7.40 (dd, J=
26.0, 9.6 Hz, 2H), 7.27 (s, 1H), 7.08 (t, J=6.8 Hz, 1H),
6.98 (t, J=7.2 Hz, 1H), 4.55 (t, J=6.4 Hz, 2H), 3.16 (t,
J=6.8 Hz, 2H); *C NMR (101 MHz, DMSO-dj) J: 183 .4,
161.7, 148.6, 144.4, 140.0, 136.2, 130.1, 127.2, 124.9,
124.0, 123.4, 121.1, 118.5, 118.3, 111.5, 109.7, 66.2, 24.1;
IR (KBr) v: 3436, 3401, 1729, 1510, 1256, 989, 852, 738
em ~'; ESI-HRMS caled for C,oH;;N,Os [M + H] "
365.1137, found 365.1133.
(E)-2-48AR-4-(4- =90 H BE R 3 T -39 12-2-(1 -V
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Wk-3-55) ZBE3ag): A, 1 40%. mp. 149.8~
150.8 ‘C; 'H NMR (400 MHz, DMSO-ds) d: 10.92 (s,
1H), 7.94 (d, J=2.8 Hz, 2H), 7.78 (t, J=8.4 Hz, 3H), 7.61
(d, J=3.2 Hz, 1H), 7.38 (dd, J=17.2, 0.8 Hz, 2H), 7.26
(d, J=2.4 Hz, 1H), 7.08 (t, J=7.2 Hz, 1H), 6.99 (t, J=7.2
Hz, 1H), 4.55 (t, J=7.2 Hz, 2H), 3.16 (t, J=6.8 Hz, 2H);
C NMR (101 MHz, DMSO-d;) o: 183.6, 161.9, 145.5,
137.7, 136.2, 131.0, 129.7, 127.1, 126.0, 125.9 (q, J=5.5
Hz), 123.8, 123.4, 121.1, 118.5, 118.3, 111.5, 109.7, 66.1,
24.2; "F NMR (376 MHz, DMSO-d;) 9: —61.4; IR (KBr)
v: 3398, 2359, 1732, 1614, 1259, 992, 839, 744 cm™';
ESI-HRMS caled for C,H;F;NO;Na [M + Na] *
410.0974, found 410.0971.
(E)-2-FAR-4-([1,1-BR PR L )-4-58) T -3- i IR -2-(1 H-
I5) Wk -3- 55 ) 2 Bis (3ah): B8 O [ AR, CE 30%. mp.
161.8~162.7 C; 'H NMR (400 MHz, DMSO-d;) o:
10.94(s, 1H), 7.77 (dt, J=24.2, 8.4 Hz, 7TH), 7.63 (d, J=
2.8 Hz, 1H), 7.49 (t, J=7.2 Hz, 2H), 7.45~7.36 (m, 2H),
7.29 (dd, J=17.6, 1.2 Hz, 2H), 7.10 (t, J=6.8 Hz, 1H),
7.00 (t, J=7.2 Hz, 1H), 4.56 (t, J=7.2 Hz, 2H), 3.18 (t,
J=6.8 Hz, 2H); *C NMR (101 MHz, DMSO-d;) J: 183.9,
162.4, 147.6, 143.1, 139.0, 136.3, 132.9, 130.0, 129.1,
128.3, 127.2, 127.1, 126.8, 123.4, 121.2, 121.1, 118.0,
118.3, 111.5, 109.8, 66.0, 24.2; IR (KBr) v: 3422, 2918,
1729, 1553, 1082, 990, 801, 737 cm™'; ESI-HRMS calcd
for C,6H»,NO; [M+H]" 396.1599, found 396.1586.
(E)-2-5-4-(4- 0 N R 3E) T -3- i R -2-( 1L H-Pg| Wk~
3-55) 4. lE (3ai): A K, K 24%. mp. 854~
86.2 C; '"H NMR (400 MHz, DMSO-dq) 0: 10.93 (s, 1H),
7.77~7.54 (m, 4H), 7.47~7.16 (m, 5H), 7.09 (t, J=7.2
Hz, 1H), 6.99 (t, J=7.6 Hz, 1H), 4.55 (t, J=6.8 Hz, 2H),
3.16 (t, J=6.8 Hz, 2H), 2.95~2.87 (m, 1H), 1.20 (d, J=
6.8 Hz, 6H); °C NMR (101 MHz, DMSO-d,) J: 184.0,
162.5, 152.8, 148.2, 136.3, 131.5, 129.4, 127.2, 123.4,
121.1, 120.5, 118.4, 118.3, 111.5, 109.8, 66.0, 33.5, 24.2,
23.5; IR (KBr) v: 3327, 2956, 1733, 1597, 1255, 973, 830,
740 cm”'; ESI-HRMS caled for Cp3Hp;NO;Na [M+Na]*
384.1570, found 384.1569.
(E)-2-5AR-4-(4- TR R B ) T -3 R -2-(1 H-Pg| W3-
55) B (3a)): B [E AR, R 48%. mp. 126.5~
1274 °C; 'H NMR (400 MHz, DMSO-dg) d: 10.90 (s,
1H), 7.87 (s, 4H), 7.72 (d, J=8.4 Hz, 1H), 7.60 (d, J=4.8
Hz, 1H), 7.46~7.33 (m, 2H), 7.26 (s, 1H), 7.08 (t, J=7.2
Hz, 1H), 6.99 (t, J=7.6 Hz, 1H), 4.55 (t, J=6.8 Hz, 2H),
3.16 (t, J=6.4 Hz, 2H); °C NMR (101 MHz, DMSO-d;)
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5: 183.5, 161.8, 145.2, 138.1, 136.2, 132.8, 129.6, 127.2,
124.3, 123.4, 121.1, 118.5, 118.3, 113.2, 111.5, 109.7,
66.2, 24.1; IR (KBr) v: 3385, 2957, 1728, 1615, 1068, 980,
829, 745 cm'; ESI-HRMS caled for CyH;oN,O3Na [M+
Na]" 367.1053, found 367.1037.

(E)-2-58fR-4-(2,4- & 2K 3E) T -3- I BR-2-(1 H-M5] Wk -
3-3k) 2K (3ak): BB LA 4R, 1 28%. m.p. 57.8~
58.8 ‘C; '"H NMR (400 MHz, CDCl;) d: 8.02 (s, 1H), 7.97
(d, J=8.0 Hz, 1H), 7.47 (d, J=4.0 Hz, 1H), 7.35 (d, J=
2.4 Hz, 1H), 7.26 (s, 1H), 7.17 (d, J=3.6 Hz, 1H), 7.10~
6.98 (m, 3H), 6.95 (t, J=7.2 Hz, 1H), 6.89 (s, 1H), 4.42 (t,
J=6.8 Hz, 2H), 3.06 (t, J=6.8 Hz, 2H); *C NMR (101
MHz, CDCl;) 0: 182.5, 161.9, 142.5, 137.7, 136.8, 136.3,
130.8, 130.3, 128.7, 127.8, 127.4, 123.0, 122.6, 122.2,
119.6, 118.7, 111.4, 111.1, 66.7, 24.6; IR (KBr) v: 3417,
1738, 1581, 1228, 1091, 970, 801, 739 cm™'; ESI-HRMS
caled for CyH;sCLLNO;Na [M+Na]® 410.0321, found
410.0321.

(E)-2-5MR-4-(2,6- — FRFE) T -3- 1 1R -2-(1 H-M5] Wik~
3-3k) LR 3al): BB AE A, 0% 62%. mp. 83.4~
84.4 “C;'H NMR (400 MHz, DMSO-d) d: 10.90 (s, 1H),
7.74 (d, J=8.4 Hz, 1H), 7.57 (d, J=5.2 Hz, 3H), 7.50~
7.30 (m, 3H), 7.24 (d, J=2.8 Hz, 1H), 7.05 (t, J=8.0 Hz,
1H), 6.96 (t, J=7.6 Hz, 1H), 4.52 (t, J=7.2 Hz, 2H), 3.14
(t, J=6.8 Hz, 2H); “C NMR (101 MHz, DMSO-d;) o:
182.7, 161.2, 139.7, 136.2, 134.4, 131.7, 130.8, 129.4,
129.0, 127.1, 123.4, 121.0, 118.4, 118.2, 111.4, 109.7,
66.2, 24.1; IR (KBr) v: 3355, 2918, 1744, 1609, 1303,
1092, 957, 739 cm™'; ESI-HRMS calcd for CyoH;sCI,NOs-
Na [M+Na]" 410.0321, found 410.0322.

(E)-2-A MR -4-(3-1R -4- A K B T -3- 45 12 -2-(1 H- 5]
Wk-3-55) ZBE(3am): B AR, # 65%. mp. 129.7~
130.7 ‘C; '"H NMR (400 MHz, CDCl;) 6: 8.10 (s, 1H),
7.77 (d, J=1.2 Hz, 1H), 7.64 (d, J=5.6 Hz, 1H), 7.60 (d,
J=8.0 Hz, 1H), 7.46 (d, J=4.8 Hz, 1H), 7.41~7.33 (m,
2H), 7.23~7.07 (m, 4H), 4.60 (t, J=7.2 Hz, 2H), 3.24 (t,
J=6.8 Hz, 2H); °C NMR (101 MHz, CDCl;) é: 182.6,
162.0, 145.4, 137.6, 136.3, 134.2, 133.8, 131.0, 128.5,
127.4, 123.5, 122.6, 122.4, 122.2, 119.9, 118.8, 111.4,
24.7; IR (KBr) v: 3408, 1714, 1689, 1605, 1090, 997, 806,
779 cm”'; ESI-HRMS caled for CyH;sBrCINO;Na [M+
Na]" 453.9816, found 453.9819.

(E)-2-5K-4-(3,4- — R 3L T -3- I IR -2-(1.H-M5)
Wk-3-55) LG (3an): B AFEE, IR 41%. mp. 129.5~
129.4 “C; "H NMR (400 MHz, DMSO-dg) d: 10.92 (s,
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1H), 7.63 (d, J=9.6 Hz, 2H), 7.51 (s, 1H), 7.44 (d, J=4.0
Hz, 1H), 7.37 (d, J=2.0 Hz, 1H), 7.22 (dd, J=12.4 3.6
Hz, 3H), 7.08 (s, 1H), 6.99 (s, 1H), 4.54 (s, 2H), 3.16 (s,
2H), 2.25 (s, 6H); “C NMR (101 MHz, DMSO-ds) o:
183.9, 162.4, 147.6, 143.1, 139.0, 136.3, 132.9, 130.0,
129.1, 128.3, 127.2, 127.1, 126.8, 123.4, 121.2, 121.1,
118.0, 118.3, 111.5, 109.8, 66.0, 24.2; IR (KBr) v: 3419,
2920, 1729, 1595, 1266, 1084, 877, 734 cm™'; ESI-HRMS
caled for C,,H, NOs;Na [M—I—Na]+ 370.1414, found
370.1427.

(E)-2-5AK-4-(3,5- R 5 T -3- 4 R -2-(1 H-M5] W
-3-25) 4 lE(3a0): FEBEALEE, IE 41%. mp. 146.5~
146.4 ‘C; '"H NMR (400 MHz, DMSO-dy) 6: 10.92 (s,
1H), 7.82~7.47 (m, 4H), 7.39 (d, J=10.0 Hz, 3H), 7.25
(s, 1H), 7.07 (s, 1H), 6.98 (s, 1H), 4.54 (s, 2H), 3.16 (s,
2H); *C NMR (101 MHz, DMSO-d) o: 183.8, 163.7 (d,
J=259.9 Hz), 161.9 (d, J=246.7 Hz), 161.3, 145.0, 137.4
(t, J=9.7 Hz), 136.2, 127.1, 124.0, 123.4, 121.1, 118.4 (d,
J=15.9 Hz), 118.3, 112.2, 112.0 (d, J=25.9 Hz), 111.5,
109.7, 106.8, 106.6 (t, J=26.6 Hz), 106.3, 66.0, 24.1; "°F
NMR (376 MHz, CDCl;) 8: —108.5; IR (KBr) v: 3398,
3119, 1722, 1589, 1260, 855, 737, 626 cm”'; ESI-HRMS
caled for CyH;sF,NO;Na [M+Na]"™ 378.0912, found
378.0897.

(E)-2- %A -4-(MgE Wy -2-J5 ) T -3- 05 R -2- (1 H-P5] e -3-
55) 2 W (3ap): A B [E 4K, UZE 68%. mp. 102.1~
103.0 C; 'H NMR (400 MHz, DMSO-dy) J: 10.94 (s,
1H), 7.94 (d, J=7.6 Hz, 1H), 7.84 (d, J=0.8 Hz, 1H), 7.63
(dd, J=5.2, 1.6 Hz, 2H), 7.39 (d, J=5.2 Hz, 1H), 7.26 (d,
J=12 Hz, 1H), 7.23~7.16 (m, 1H), 7.10 (t, J=7.2 Hz,
1H), 7.00 (dd, J=10.8, 4.0 Hz, 2H), 4.54 (t, J=6.8 Hz,
2H), 3.16 (t, J=7.2 Hz, 2H); “C NMR (101 MHz,
DMSO-dg) d: 182.8, 162.1, 140.4, 139.1, 136.3, 134.7,
132.3, 129.1, 127.2, 123.4, 121.1, 119.4, 118.5, 118.3,
111.5, 109.8, 66.0, 24.2; IR (KBr) v: 3411, 3398, 1596,
1322, 1096, 984, 736, 695 cm '; ESI-HRMS caled for
C,sH,sNOsS [M+Na]" 348.0665, found 348.0667.

(E)-2- AR -4-(WR I -2- 58 ) T -3- 45 R -2-(1 H-V5| W -3-
) 2 g (3aq): O A, WK 68%. mp. 649~
65.8 °‘C; '"H NMR (400 MHz, DMSO-dj) d: 10.93 (s, 1H),
7.92 (s, 1H), 7.59 (dd, J=12.4, 4.4 Hz, 2H), 7.40 (d, J=
3.2 Hz, 1H), 7.26 (s, 1H), 7.10 (t, J=7.6 Hz, 2H), 7.02
(dd, J=6.8, 3.6 Hz, 2H), 6.68 (s, 1H), 4.53 (t, J=6.8 Hz,
2H), 3.16 (t, J=6.8 Hz, 2H); “C NMR (101 MHz,
DMSO-dg) d: 182.7, 162.1, 150.5, 147.6, 136.3, 133.5,
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127.2, 123.4, 1212, 119.7, 118.6, 118.4, 117.8, 113.7,
111.6, 109.9, 66.1, 24.2; IR (KBr) v: 3397, 1728, 1606,
1261, 1095, 986, 738, 686 cm '; ESI-HRMS calcd for
CigH sNO4Na [M+Na]" 332.0893, found 332.0895.
(E)-2-8 R -4-(35-2-5) T -3- 5 R -2- (1L H- 5] W3- 5
LBE3ar): AR, I 18%. mp. 175.9~176.8 C,
'H NMR (400 MHz, DMSO-d) : 10.96 (s, 1H), 8.19 (s,
1H), 8.01~7.90 (m, 3H), 7.86 (dd, J=6.8, 0.8 Hz, 2H),
7.64 (d, J=3.6 Hz, 1H), 7.62~7.53 (m, 2H), 7.40 (dd, J=
6.0, 2.8 Hz, 2H), 7.29 (d, J=2.0 Hz, 1H), 7.11 (t, J=17.6
Hz, 1H), 7.01 (t, J=7.6 Hz, 1H), 4.59 (t, J=7.2 Hz, 2H),
3.20 (t, J=6.8 Hz, 2H); *C NMR (101 MHz, DMSO-dq)
5: 182.8, 162.1, 140.4, 139.1, 136.3, 134.7, 132.3, 129.1,
127.2, 123.4, 121.1, 119.4, 118.5, 118.3, 111.5, 109.8,
66.0, 24.2; IR (KBr) v: 3427, 2922, 1730, 1685, 1604,
1080, 827, 736 cm ™ '; ESI-HRMS calcd for C,sH;oNO;Na
[M-+Na]" 392.1257, found 392.1257.
2-(1H-N5|We-3-3%) 2. (BE,5E)-2- A fR-6-K FE /8 -3,5-
T TR B 3as): B O E K, E 60%. m.p. 131.6~
132.5 'C; '"H NMR (400 MHz, DMSO-dg) d: 10.93 (s,
1H), 7.74~6.94 (m, 13H), 6.76 (d, J=9.2 Hz, 1H), 4.52
(s, 2H), 3.14 (s, 2H); *C NMR (101 MHz, DMSO-d;) o:
183.7, 162.4, 148.6, 144.3, 136.2, 135.6, 129.8, 129.0,
127.7, 127.1, 127.0, 124.5, 123.3, 121.0, 118.4, 118.3,
111.4, 109.7, 65.8, 24.1; IR (KBr) v: 3406, 1727, 1581,
1260, 1077, 1016, 896, 741 cm™'; ESI-HRMS caled for
C,,HsNO;Na [M+Na]" 368.1257, found 368.1248.

4 B EH (Supporting Information) {L&%) 3a~3as [
'H NMR, "*C NMR LA "F NMR JE 4 i &. 3X e84 ay
LA B MAS F1] 9 3345 (http://sioc-journal.cn/)_E R %K.
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