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One-Pot Synthesis of 2-((2-Aminobenzoyl)amino)benzoic
Acid Derivatives
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Abstract An efficient and one-pot method for the preparation of 2-((2-aminobenzoyl)amino)benzoic acid derivatives has
been reported. Twenty 2-((2-aminobenzoyl)amino)benzoic acid derivatives were prepared with 84%~99% yields and nine
compounds are new compounds. The effects of electron effect and steric hindrance on the reaction were discussed. It provides
an operationally simple, environmentally friendly, high yield and good substrate universality method for the synthesis of 2-(2-
aminobenzamide)benzoic acid derivatives. Furthermore, macrolide 4 and quinazolinone S can be synthesized from 2-((2-ami-
nobenzoyl)amino)benzoic acid (3a) in one-step over 92% yields.
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Figure 1 Natural products and biologically active compounds with 2-((2-aminobenzoyl)amino)benzoic acid as core structure
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Scheme 1 Synthesis of 2-(2-aminobenzamide)benzoic acid
derivatives
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RAIENEAZRE S, T RBARR pH, RMYCR 3%
RmE] 98%. FffE, 7% 1 AL HLBRAT [ B
HIsZME, 45 S BRI E 1% RN A A R AL
87 FH T AL BB (KOH) AR e i, 1778 LA an itk e A = 2
Ji S 0] REBRME D 55, YA BE B S R m R B IR (R 1,
Entries 2~6). J@t—B %A, Sk 7 AR B HER
FIHEFIW NN-—FIEFEZ(DMF). 1,4- %%, &
A 2K, RIMAE THF [ BYSE B i, 7= 280 ik 2|
98%(3K 1, Entries 7~10). SRJ5, X B [a] 2EAT 7 146
(% 1, Entries 11~15), M4i%0 58— P NEA] ¢ 2 1 h
I, PTEUE OSSR B RN R G0 4 & 4 b, RBE
WA R, XT38 A IR 8] 1 A AR ACA R A
e, AR EI T (3R 1, Entries 16~20), K
SN EERT R AR R, G D RN BCE
FiR RN, JUTBA BARE k. M b= i
PRI 5 h, T3S 40%0) SR, R, B E et N
ZMF R THF BRI, 2-2 KT RS = JSAE 50 CF
SR 2 h il AARELL IR, A& SR 0H, BRI
2-F AR H R KOH KV, dkam#iE 80 C ML S
h, UL 98%[1 s a1 2 H AR 4 - 2--F F 2K Bt k)
ZKHMR(GR 1, Entry 12).
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AT THHFRGER 2), FEFLE T -2 KRR L1
B EE(H, Me, OMe, F)X [ ST 52 fE. 45— 5%
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GRS RE 8 TR M AR IR, I H DA SR i 2
2B B H AR T(83%~98%, % 2, Entries 1~7).
IR _EAEAEW T I [ (4-F, 5-F)BU# e S R4 Fr e
(3 2, Entries 6, 7), THURIE I B S HARF RN
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Table 1 Optimization of reaction conditions
0O 0 o
@kaH+ (COCL)s solvent @i 1a, base d”@
NH, Ta t N“So ek NH,  COOH
H 2
1a 2a 3a
Entry Solvent T\/Ty/h H/t/C Base Yield®/%
1 THF 3/5 50/80 — <10
2 THF 3/5 50/80 KOH 98
3 THF 3/5 50/80 NaOH 90
4 THF 3/5 50/80 Na,CO; 75
5 THF 3/5 50/80 TEA 35
6 THF 3/5 50/80 Pyridine 30
7 CH;CN 3/5 50/80 KOH 85
8 DMF 3/5 50/80 KOH 85
9 1,4-Dioxane 3/5 50/80 KOH 85
10 Toluene 3/5 50/80 KOH 80
11 THF 1/5 50/80 KOH 70
12 THF 2/5 50/80 KOH 98
13 THF 4/5 50/80 KOH 95
14 THF 3/4 50/80 KOH 80
15 THF 3/6 50/80 KOH 80
16 THF 2/5 r.t/rt. KOH Trace
17 THF 2/5 r.t./80 KOH Trace
18 THF 2/5 50/r.t. KOH 40
19 THF 2/5 40/80 KOH 35
20 THF 2/5 60/80 KOH 98
21 THF 2/5 50/75 KOH 85
22 THF 2/5 50/90 KOH 98
“Reaction conditions: 1a (1.0 mmol), (COCL); (0.34 mmol), solvent (10 mL), base (1.0 mmol) in H,O (5 mL); * Isolated yield.
R2 RV RE
Table 2 Research of substrate scope
(0] AS
| /—R2
R1:_\ OH+ (©COCl), THF, 50 °C R1:_\ o) 1la~1g N N
= NH, 2h = N/go KOH, THF P NH, COOH
fa~1g Za~2Hg 80°C,5h 3a~3t
Entry R R? Product Yield/% Entry R! R? Product Yield/%
1 H H 3a 98 11 H 5-OMe 3k 93
2 4-Me 4-Me 3b“ 95 12 4-OMe H 31 85
3 5-Me 5-Me 3¢ 97 13 4-Me 5-Me 3m* 93
4 4-OMe 4-OMe 3d 92 14 4-OMe 5-OMe 3n’ 94
5 5-OMe 5-OMe 3e’ 97 15 4-F H 30 85
6 4-F 4-F 3t 93 16 5-F H 3p 89
7 5-F 5-F 3g 83 17 4-F 5-F 3q° 97
8 H 4-Me 3h’ 88 18 5-Me 4-F 3r 99
9 H 5-Me 3i 90 19 3-OMe 4-F 3s¢ 86
10 H 4-OMe 3j 91 20 3-OMe 5-F 3t¢ 92

“New compound.

RV, M —B 558 B E AR 2-%
FORHERIY, 12 AT RENRRIBEAT, [RSSCRANSZ [ B
JERW) 2-F F K R FI A (85%~99%, # 2, Entries 7~
20). DR, BRI E RIS KR

IR 2 A58 AN, SR S 0o S L JERA)
G PR JCHAE T DA AN [ A QAR A 2- 2
KR RIS RAL, & B LS EE MR R 2-(2- = 3%
P BRI A P ERR AL 5.
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3.1 {UEEAIF

600 MHz #% k3 4R{X (Brucker AV 600), 400 MHz #%
WEHAR 1 (Brucker AV 400), DMSO-ds N7, TMS N
b, SR i F R 3 D T A A 22 Al B4 B 4l R, R
TG s AT AL B,
3.2 2-2-FEFHEEE)FFBRLNEYINER

PL 3a ARG, % 2-FHEFEHER0.137 g, 1.0
mmol) & [E 455 [(COCL,)s, 0.101 g, 0.34 mmol] & T
THF (10 mL)H, 50 ‘C T~ XM 2 h, #ZEEHT(%(TLC)
W2 R N 5E4. WElRERE A 2-8 5K R
(0.137 g, 1.0 mmol) &% KOH (1.0 mmol, 0.56 g)/KiE,
80 CHMIAKRL 5 h. WEIFREUEIRAE, mERYHIIA
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10 mL 7K, F 2 mol/L #:E&1HT pH 2 5~6, JLIHTHK
REA, g, FEAR D EAUKIED 2~3 &, TS
HARR=Y) 3a.

2-(2-2 B F I e B8 ) 2K R (3a): VR KLl 7=
2 98%. m.p. 200~203 C(CHAEPY: 201~202 C); 'H
NMR (600 MHz, DMSO-dj) 6: 11.94 (s, 1H), 8.65 (dd, J=
8.4,0.9 Hz, 1H), 8.04 (dd, J=17.9, 1.6 Hz, 1H), 7.65~7.58
(m, 2H), 7.22~7.27 (m, 1H), 7.19~7.15 (m, 1H), 6.80
(dd, J=8.3, 1.0 Hz, 1H), 6.64~6.60 (m, 1H); *C NMR
(150 MHz, DMSO-d) 0: 170.0, 167.4, 150.6, 141.4, 134.2,
132.8, 131.2, 127.3, 122.5, 119.9, 117.1, 116.4, 115.2,
114.0; HR-ESI-MS caled for C,H;3N,O3 [M+ H] ©
257.0921, found 257.0951.

2-(2- 24 ik -4- Y 2k O At e 6% )-4- F DR 2R R TR (3b):
WHE OB, F2FE 99%. mp. 223~225 ‘C; 'H NMR
(600 MHz, DMSO-d¢) d: 11.95 (s, 1H), 8.53 (s, 1H),
7.93~7.91 (m, 1H), 7.49 (d, J=8.2 Hz, 1H), 6.97 (dd, J=
8.1, 1.0 Hz, 1H), 6.60 (s, 1H), 6.44 (dd, /=82, 1.2 Hz,
1H), 2.37 (s, 3H), 2.21 (s, 3H); “C NMR (150 MHz,
DMSO-dg) d: 170.1, 167.3, 150.8, 144.7, 142.7, 141.6,
131.2,127.2,123.1, 119.9, 117.1, 116.5, 113.3, 111.4, 21.7,
21.1; HR-ESI-MS caled for C;gH;N,O; [M + H] ©
285.1234, found 285.1259.

2-(2- 5 Hk -5 FH 35 O P Jl Ak )-5- L O R R (Be):
WHE OB, P2E 99%. mp. 223~224 ‘C; 'H NMR
(600 MHz, DMSO-dg) d: 11.86 (s, 1H), 8.55 (d, J=8.5 Hz,
1H), 7.84 (d, J=1.8 Hz, 1H), 7.45 (dd, J=8.7, 1.9 Hz,
1H), 7.41 (d, J=0.9 Hz, 1H), 7.07 (dd, J=8.3, 1.6 Hz,
1H), 6.71 (d, J=8.3 Hz, 1H), 2.32 (s, 3H), 2.20 (s, 3H);
BC NMR (150 MHz, DMSO-d,) 6: 170.2, 167.2, 148.3,
139.1, 134.8, 133.6, 131.5, 1312, 127.1, 123.5, 119.8,
117.3, 116.1, 114.0, 20.2, 20.1; HR-ESI-MS calcd for
Ci6H7N,O5 [M+H]" 285.1234, found 285.1258.

2-(2- 24 Jk -4- P A B R P Jig % )-4- PR AL R O IR
(3d): O, P7H 96%. m.p. 199~201 C; 'H NMR
(400 MHz, DMSO-dg) 0: 12.10 (s, 1H), 8.34 (d, J=2.5 Hz,
1H), 7.97 (d, J=8.9 Hz, 1H), 7.54 (d, J=9.0 Hz, 1H), 6.70
(dd, J=8.9, 2.6 Hz, 1H), 6.33 (d, J=2.4 Hz, 1H), 6.23
(dd, J=8.9, 2.4 Hz, 1H), 3.83 (s, 3H), 3.74 (s, 3H); "°C
NMR (100 MHz, DMSO-d;) d: 170.1, 167.3, 163.7, 162.9,
153.0, 143.8, 133.1, 128.9, 108.1, 108.1, 107.0, 104.1,
103.6, 99.6, 55.4, 55.0; HR-ESI-MS calcd for C;4H;7N,Os
[M+H]" 317.1132, found 317.1151.

2-(2- 5 Hk -5 PP A R O R I g Ak )-5- R AL R R
(3e): KA, P2F 99%. m.p. 215~217 ‘C; 'H NMR

http://sioc-journal.cn/ 2273
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(600 MHz, DMSO-dy) d: 11.59 (s, 1H), 8.43 (d, J=9.1 Hz,
1H), 7.50 (d, J=3.1 Hz, 1H), 7.36 (d, J=2.7 Hz, 1H), 7.28
(dd, J=9.1, 3.0 Hz, 2H), 7.14 (dd, J=8.8, 2.8 Hz, 1H),
3.80 (d, J=4.2 Hz, 6H); *C NMR (150 MHz, DMSO-dq)
: 170.1, 167.3, 163.7, 162.9, 153.0, 143.8, 133.1, 128.9,
108.1, 108.1, 107.0, 104.1, 103.6, 99.6, 55.4, 55.0;
HR-ESI-MS caled for C;¢H;N,Os [M+H]" 317.1132,
found 318.1150.

2-(2-F HE-4- 5 K F IR i R )-4- SR R (31): KA
[, 723 97%. m.p. 178~181 ‘C; '"H NMR (400 MHz,
DMSO-d) d: 11.69 (s, 1H), 8.56 (dd, J=9.3, 5.2 Hz, 1H),
7.74~7.70 (m, 1H), 7.67~7.63 (m, 1H), 7.52~7.46 (m,
1H), 6.57 (dt, J=6.2, 4.4 Hz, 1H), 6.43 (td, J=8.5, 2.6 Hz,
1H); *C NMR (100 MHz, DMSO-d;) J: 168.8, 166.5,
164.9 (d, 'Jer=246.9 Hz), 156.8 (d, 'Jor=240.9 Hz),
152.9 (d, *Jer=12.9 Hz), 137.6, 130.2 (d, *Jor=11.6 Hz),
128.7, 122.3 (d, *Jer=7.5 Hz), 120.8 (d, *Jor=22.2 Hz),
119.0 (d, *Jer=6.8 Hz), 116.9 (d, 2Jer=23.8 Hz), 102.6 (d,
2Jer=23.0 Hz), 101.9 (d, “Jop=24.0 Hz); HR-ESI-MS
caled for C;4H;F>N,0O; [M—|—H]+ 293.0732, found
293.0760.

2-(2- A HE-5-F K F RS )-5- R iR (3g): K
1k, 2% 84%. m.p. 235~238 °C; 'H NMR(400 MHz,
DMSO-d) d: 11.68 (s, 1H), 8.53 (dd, J=9.2, 5.2 Hz, 1H),
7.73 (dd, J=9.4, 3.1 Hz, 1H), 7.54~7.46 (m, 1H), 7.38
(dd, J=9.4, 6.6 Hz, 1H), 7.20~7.12 (m, 1H), 6.82 (dd,
J=9.1, 5.0 Hz, 1H); C NMR (100 MHz, DMSO-d;) :
168.6, 166.2, 156.9 (d, 'Jer=240.9 Hz), 152.7 (d, 'Jor=
231.6 Hz), 147.2, 137.2, 122.6 (d, *Jop=7.4 Hz), 120.7 (d,
3Jcr=5.6 Hz), 120.4 (d, Je;=25.2 Hz), 119.7 (d, *Jor=
6.5 Hz), 118.4 (d, *Jor=7.2 Hz), 116.9 (d, “Jos=23.7 Hz),
113.7 (d, *Jor=5.4 Hz), 112.7 (d, “Jor =22.9 Hz);
HR-ESI-MS calcd for Ci4H,|FoN,O5 [M+H]" 293.0732,
found 293.0761.

2-(2- G R I e A )-4- FH R K H R (Bh): K £ [F]
i, P23 90%. m.p. 212~215 ‘C; '"H NMR (400 MHz,
DMSO-dg) 6: 11.98 (s, 1H), 8.54 (s, 1H), 7.93 (d, J=8.1
Hz, 1H), 7.62~7.57 (m, 1H), 7.21~7.28 (m, 1H), 6.99
(dd, J=8.1, 1.1 Hz, 1H), 6.80 (dd, J=8.3, 1.0 Hz, 1H),
6.65~6.58 (m, 1H), 2.38 (s, 3H); °*C NMR (100 MHz,
DMSO-dg) d: 170.1, 167.4, 150.6, 144.7, 141.5, 132.7,
1312, 1272, 123.3, 120.0, 117.1, 115.1, 114.0, 113.5,
21.7; HR-ESI-MS caled for CysH;sN,O; [M + H] "
271.1077, found 271.1097.

2-(2- 0 F K F T e 3 )-5- FR L K H IR (3): AR (R[]
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A, FE 92%. m.p. 195~198 COCEMER™: 196 C); 'H
NMR (400 MHz, DMSO-d) 6: 11.90 (s, 1H), 8.54 (d, J=
8.5 Hz, 1H), 7.85 (d, J=1.6 Hz, 1H), 7.58 (d, J=8.0 Hz,
1H), 7.44 (dd, J=8.5, 1.8 Hz, 1H), 7.23 (t, J=7.6 Hz,
1H), 6.78 (t, J=8.7 Hz, 1H), 6.61 (t, J=7.5 Hz, 1H), 2.31
(s, 3H); *C NMR (100 MHz, DMSO-dy) d: 170.1, 167.3,
150.5, 139.0, 134.6, 132.6, 131.5, 131.2, 127.3, 119.9,
117.1, 116.5, 115.1, 114.1, 20.2; HR-ESI-MS calcd for
CysHsN>O5 [M+H]" 271.1077, found 271.1098.

2-(2-Z TR I e B )-4- A B R FR R (3): AR £ [
&, P7E 96%. m.p. 220~223 ‘C; 'H NMR (600 MHz,
DMSO-dg) &: 11.77 (s, 1H), 8.52 (d, J=9.1 Hz, 1H), 7.58
(dd, J=8.0, 1.1 Hz, 1H), 7.51 (d, J=3.1 Hz, 1H), 7.24~
7.19 (m, 2H), 6.80~6.76 (m, 1H), 6.62~6.59 (m, 1H),
3.79 (s, 3H); *C NMR (150 MHz, DMSO-d;) J: 169.6,
167.1, 154.1, 150.4, 134.7, 132.5, 127.3, 121.8, 120.0,
118.6, 117.0, 115.1, 114.9, 114.3, 55.4; HR-ESI-MS calcd
for C;sH,sN,O, [M+H]" 287.1026, found 287.1051.

2-(2-2 Ik 7% R i 5 )-5- FHAR 2K R 3k): K (1
B, 723 99%. m.p. 176~178 ‘C; '"H NMR (400 MHz,
DMSO-dq) d: 11.57 (s, 1H), 8.54~8.50 (m, 1H), 7.58 (dd,
J=8.0, 1.3 Hz, 1H), 7.50 (d, J=3.1 Hz, 1H), 7.27~7.20
(m, 2H), 6.79 (dd, J=8.3, 0.9 Hz, 1H), 6.64~6.59 (m,
1H), 3.79 (s, 3H); C NMR (100 MHz, DMSO-d) 9
169.5, 167.1, 154.1, 150.3, 134.6, 132.5, 127.3, 121.9,
120.2, 118.0, 117.0, 115.2, 114.8, 114.4, 55.4; HR-ESI-MS
caled for C;sH;sN,O, [M + H] ©  287.1026, found
287.1053.

2-(2-F -4 P AR R R HR TR e ) R R (31): AR i
&, P73 87%. m.p. 207~210 ‘C; 'H NMR (400 MHz,
DMSO-dy) d: 12.13 (s, 1H), 8.64 (d, J=8.3 Hz, 1H), 8.04
(d, J=7.8 Hz, 1H), 7.61~7.54 (m, 2H), 7.12 (t, J=7.5
Hz, 1H), 6.33 (d, J=2.1 Hz, 1H), 6.26~6.21 (m, 1H),
3.72 (d, J=8.7 Hz, 3H); °*C NMR (100 MHz, DMSO-dy)
5: 1703, 167.1, 162.8, 152.9, 141.7, 133.8, 131.3, 129.1,
122.0, 119.6, 116.8, 107.2, 103.5, 99.7, 55.0; HR-ESI-MS
caled for C;sH;sN,O, [M + H] ©  287.1026, found
287.1155.

2-(2-F B -4- H LR H I 0% )-5- L 2R IR (B3m): K
K, P23 95%. mp. 202~205 C; 'H NMR (400
MHz, DMSO-d;) d: 11.90 (s, 1H), 8.54 (d, J=8.5 Hz, 1H),
7.84 (s, 1H), 7.49 (d, J=8.1 Hz, 1H), 7.44~7.40 (m, 1H),
6.59 (s, 1H), 6.44 (d, J=8.1 Hz, 1H), 2.31 (s, 3H), 2.20 (s,
3H); °C NMR (100 MHz, DMSO-ds) d: 170.1, 167.2,
150.7, 142.6, 139.2, 134.6, 131.3, 131.2, 127.2, 119.8,
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117.0, 116.5, 116.3, 111.6, 21.1, 20.2; HR-ESI-MS calcd
for C,¢H;,N,O; [M+H]" 285.1234, found 285.1260.

2-(2-8 -4 FH AR L R F B Jig R )-5- AR R R R
(3n): KAFEE, 775 94%. m.p. 202~205 C; '"H NMR
(400 MHz, DMSO-d;) d: 11.52 (s, 1H), 8.51 (d, J=9.2 Hz,
1H), 7.51 (dd, J=10.7, 6.0 Hz, 2H), 7.22 (dd, J=9.2, 3.1
Hz, 1H), 6.31 (d, J=2.4 Hz, 1H), 6.22 (dd, J=8.8, 2.4 Hz,
1H), 3.78 (s, 3H), 3.73 (s, 3H); C NMR (100 MHz,
DMSO-ds) J: 169.6, 166.8, 162.7, 153.8, 152.7, 135.1,
128.9, 121.7, 120.3, 117.7, 114.7, 107.3, 103.3, 99.7, 55.4,
54.9; HR-ESI-MS caled for C;H;;N,Os [M + H] "
317.1132, found 317.1158.

2-(2- 5 FE-4- TR F BRI ) 2K FH R (B0): K B [l 44
FEE 84%. m.p. 230~233 C; 'H NMR (400 MHz,
DMSO-d) d: 11.92 (s, 1H), 8.59 (d, J=7.8 Hz, 1H), 8.03
(dd, J=7.9, 1.5 Hz, 1H), 7.60~7.68 (m, 2H), 7.20~7.13
(m, 1H), 6.62~6.57 (m, 1H), 6.48~6.42 (m, 1H); "*C
NMR (100 MHz, DMSO-dy) d: 170.0, 166.6, 164.9 (d,
Jer=246.7 Hz), 152.9 (d, *Jor=12.9 Hz), 141.2, 134.1,
131.2, 130.1 (d, *Jer=11.6 Hz), 122.6, 120.0, 116.6, 111.0,
102.6 (d, %Jor =23.0 Hz), 102.0 (d, *Jor =24.1 Hz);
HR-ESI-MS calcd for C4H,FN,0; [M+H]" 275.0826,
found 275.0854.

2-(2-FHE-5-T 2K LG IR R R 3p): Ak Ea [l 4k,
A 89%. mp. 226~228 ‘C; 'H NMR (400 MHz,
DMSO-d) 0: 11.87 (s, 1H), 8.58 (dd, J=8.4, 0.7 Hz, 1H),
8.03 (dd, J=7.9, 1.6 Hz, 1H), 7.65~7.60 (m, 1H), 7.39
(dt, J=8.4, 4.2 Hz, 1H), 7.13~7.21 (m, 2H), 6.82 (dd, J=
9.1, 5.0 Hz, 1H); “C NMR (100 MHz, DMSO-d;) o:
170.0, 166.3, 152.7 (d, 'Jep=231.5 Hz), 147.2, 141.0,
134.1, 131.2, 122.8, 120.4 (d, 2Jop=22.8 Hz), 120.1. 118.5
(d, *Jer=7.1 Hz), 116.9, 113.8 (d, *Jer=5.5 Hz), 112.6 (d,
2Jor=22.9 Hz); HR-ESI-MS calcd for C,,H;,FN,O5 [M+
H]" 275.0826, found 275.0851.

2-(2-Z F-4- TR P BRI EL)-5- R IR (3q): KA
[, 723 96%. m.p. 258~261 ‘C; '"H NMR (400 MHz,
DMSO-d) d: 11.62 (s, 1H), 8.55 (dd, J=9.3, 5.2 Hz, 1H),
7.72 (dd, J=9.4, 3.1 Hz, 1H), 7.64 (dd, J=8.9, 6.5 Hz,
1H), 7.55~7.47 (m, 1H), 6.56 (dd, J=11.8, 2.5 Hz, 1H),
6.44 (td, J=8.6, 2.5 Hz, 1H); “C NMR (100 MHz,
DMSO-ds) J: 168.8, 168.7, 165.0 (d, 'Jor=246.8 Hz),
156.8 (d, 'Jor=240.9 Hz), 152.9 (d, *Jer=12.9 Hz), 137.5,
130.2 (d, *Jop=11.6 Hz), 122.4 (d, *Jer=7.3 Hz), 120.9
(d, Jer=22.0 Hz), 1189 (d, *Jor=6.7 Hz), 116.9 (d,
2Jer=23.8 Hz), 110.9, 102.6 (d, 2Jor=23.0 Hz), 101.9 (d,
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%Jep=24.1 Hz); HR-ESI-MS calcd for C,,H;,F,N,0;3 [M+
H]" 293.0732, found 293.0760.

2-(2-F4 JE-5- W B O FH G M ik )-4- SR FH R (Br): K
K, P23 99%. mp. 265~268 C; 'H NMR (400
MHz, DMSO-dg) 6: 11.64 (s, 1H), 7.76~7.69 (m, 2H),
7.55 (dd, J=8.3, 1.5 Hz, 1H), 7.05 (d, J=8.3 Hz, 1H),
6.49 (dd, J=11.9, 2.5 Hz, 1H), 6.30 (td, J=8.6, 2.5 Hz,
1H), 2.32 (s, 3H); *C NMR (100 MHz, DMSO-d) 6
168.8, 165.7 (d, 'Jep=247.3 Hz), 159.9, 153.7 (d, *Jer=
13.3 Hz), 147.1, 139.2, 137.9, 134.1 (d, *Jep=11.7 Hz),
132.9, 128.3, 115.3, 110.0, 102.3 (d, 2Jop=22.8 Hz), 101.1
(d, “Jer = 243 Hz), 20.0; HR-ESI-MS calecd for
CsH14FN,O5 [M+H]" 289.0983, found 289.1009.

2-(2- 8 FE-3- A i — R R Bt i ik )-4- K R R (3s):
REEAK, 7% 86%. m.p. 223~225 C; 'H NMR (400
MHz, DMSO-dq) 6: 12.40 (s, 1H), 8.52 (dd, J=12.4, 2.6
Hz, 1H), 8.11 (dd, J=8.8, 6.9 Hz, 1H), 7.25 (d, J=8.2 Hz,
1H), 6.99 (dt, J=8.7, 3.7 Hz, 2H), 6.62 (t, J=8.0 Hz, 1H),
3.82 (s, 3H); °C NMR (100 MHz, DMSO-dg) J: 169.5,
167.7, 165.0 (d, 'Jor=249.0 Hz), 147.4, 143.5 (d, *Jep=
13.1 Hz), 141.1, 134.0 (d, *Jop=11.2 Hz), 118.7, 114.7,
113.2, 113.1, 112.8, 109.4 (d, “Jer=22.1 Hz), 106.2 (d,
%Jor=28.5 Hz), 55.8; HR-ESI-MS calcd for C;sH,4sFN,O,
[M-+H]" 305.0932, found 305.0961.

2-(2-38 Fk-3- A R HE I e 2 )-5- R HH R (3t):
IREEE, 722 97%. m.p. 223~225 C; 'H NMR (400
MHz, DMSO-dy) d: 12.47 (s, 1H), 8.66 (dd, J=9.2, 5.3
Hz, 1H), 7.75 (dd, J=9.5, 3.2 Hz, 1H), 7.40~7.48 (m,
1H), 7.31~7.26 (m, 1H), 6.95 (d, J=7.4 Hz, 1H), 6.60 (t,
J=8.0 Hz, 1H), 3.81 (d, J=5.5 Hz, 3H); *C NMR (100
MHz, DMSO-dg) 6: 169.4, 167.8, 157.1 (d, "Jop=240.2
Hz), 147.7, 141.1, 138.1, 122.1 (d, *Jer=7.2 Hz), 121.0 (d,
3Jor=4.6 Hz), 120.1 (d, 2Jop=22.7 Hz), 119.4, 117.4 (d,
2Jor=23.4 Hz), 115.0, 114.1, 112.9, 55.8; HR-ESI-MS
caled for Cy;sH4sFN,O4 [M + H]* 305.0932, found
305.0959.

13H- " [d,n][1,3,7] 08 185 -8, 14- il K 3E P4 i
(4): EAREFEE, 5F 92%. mp. 180~181 C(LHk
1% 180~181 °C); '"H NMR (400 MHz, DMSO-dq) -
11.68 (s, 1H), 8.39 (d, J=8.3 Hz, 1H), 8.16 (d, J=7.7 Hz,
1H), 8.03 (d, J=7.9 Hz, 1H), 7.98 (t, J=7.6 Hz, 1H), 7.77
(d, J=8.0 Hz, 1H), 7.65 (t, J=7.5 Hz, 1H), 7.59 (t, J=7.7
Hz, 1H), 7.25 (t, J=7.6 Hz, 1H), 2.21 (s, 3H); >C NMR
(100 MHz, DMSO-dg) d: 168.5, 158.3, 156.8, 145.2, 139.2,
137.0, 133.3, 129.4, 129.0, 128.0, 126.6, 123.1, 120.8,
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116.8, 116.7, 24.8; HR-ESI-MS calcd for C;sH3N,0;
[M+H]" 281.0921, found 281.0950.

2-[4- AR ME IR - K R (5): H Bl A, A
93%. m.p. 281~282 C(LHREPY: 284~285 C); 'H
NMR (600 MHz, DMSO) &: 8.31 (s, 1H), 8.17 (dd, J=7.9,
1.3 Hz, 1H), 8.07 (dd, J=7.8, 1.3 Hz, 1H), 7.91~7.87 (m,
1H), 7.82~7.78 (m, 1H), 7.75 (d, J=8.0 Hz, 1H), 7.66 (t,
J=178 Hz, 1H), 7.59 (dd, J=11.8, 44 Hz, 2H);
HR-ESI-MS caled for CisH;N,O; [M-+H]™ 267.0764,
found 267.0784.

¥ Bh# kL (Supporting Information) H st &%) 3a~
3t. 4. 5f '"H NMR Fil 3a~3t. 4 ff] °C NMR Fi¥. X
LA RL AT LA A 2 AT 199 328 (http://sioc-journal.cn/) £ R
#.
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