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Synthesis of 2-Quinolinone Derivatives via [3+ 3] Cyclization
Promoted by Acetic Anhydride

Zhao, Yu Chen, Zhuo Chen, Xuebing™
(School of Science, Honghe University, Mengzi, Yunnan 661199)

Abstract 2-Quinolinone unit is frequently found in both natural products and pharmaceuticals. Furthermore, they are im-
portant heterocycle building blocks. Herein, a novel approach to the synthesis of 2-quinolinone derivatives has been estab-
lished from [3+3] cyclization of f-enaminones with malonic acid promoted by acetic anhydride with yields of 70%~87%. The
reaction is particularly attractive due to following advantages: simple starting materials, operational simplicity, concise syn-
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thetic route, easy purification, highly modifiability of target molecules and so on.
Keywords S-enaminones; 2-quinolinones; [3-+3] cyclization; acetic anhydride promoted
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Figure 1 Biologically activities of 2-quinolinones and the target
molecule

IRAT L. SRATTUR AL AE AT S BE At AR08 1 Al P A0 9
B TR G RN, R T — i 2- S MRS B
B, o SR IE T T 2 e S A
UL FEBEHERE b, ASCHRIE B-AR IR AT T RRAE LR
AR, W3 H3PAE MR T A2 R
WA R 4-F28-2-FEMRER AL &0 (Scheme 1), BEAL &)
AR 13- 7 B, WA — MR & T
AT HRERMIEEWINE R, AT KA
R R IS A S 4.

0O

o (O
P
R17@ * HOOC” ™COOH —— ™ gi \ 4
NH . NS0
|
R

R! !
R

B 1 2-WEmRER L 5 0 B 2

Scheme 1 Synthetic route of 2-quinolinones

1 GRS
1.1 REFHMRK

N TR R SEA, DA b 3-5 U A %
FHCI) Y, W SR ATBEAT fif k. SRER S5 RINZE 1 jr
AN ESE, RNBATEK SEEAE R, AETC A EE R S A
NEEHT. S REWTIRAE FIRIEZFRZEMATS 4 h, &
MNAHBANBE K A (Table 1, Entries 1~2). LA ZEENET, 4k
B T AR BRI, AR, =RiR. =
SRR . DBU. WRIE, 25 BoR, RIR(REERIE ER
A N ARSRAS REAR A J N & AE (Table 1, Entries 3~7).
SR, 24 2.0 equiv. BERRITEJ9fRERIN, SORLAE R
F150 “CHAT T3 AILL 60%H1 70% R4 2] T 2- Rk
BA1t&4% 31 (Table 1, Entries 8, 9). M2 2 M7 ik
(TLC) WM A SR, RN, I & %
LR % . (R b, 3 — 2% R R AT T

732 http://sioc-journal.cn/

i, RILNLAE M B IR A B ] DU AR, T
H.2 CFR T BEAE AR BE ) SARVE RIS, S B8R el 31
i #3553 84% (Table 1, Entries 10~12). 245} HI B
FRAE ARRPEGRHEFIIN, S B BT, NS E] 15% 1 H
b4 &Y)(Table 1, Entry 14). FEF N ARFNILKYE &
R, 8T —FR R T (DCO)E A, (R
F& RN AREREAT (Table 1, Entry 15). HZ&HE T T
WAL STRET A BEFI M, SR LA
50 C, SRIRFIEY 2 h,
1 KM @
Table 1 Optimization of reaction conditions
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7[ l Condti
NH + HOOC ScooH —noon®,

2
F O OH
1l | N
N (@)
@F
3l
Entry Solvent Additive  7/C th  Yield’/%
1 EtOH — rt. 4 NR.
2 EtOH — Reflux 4 N.R.
3 EtOH HOAc Reflux 4 N.R
4 EtOH CF;COOH  Reflux 4 N.R
5 EtOH CF;SO;H Reflux 4 N.R
6 EtOH DBU Reflux 4 N.R
7 EtOH Piperidine Reflux 4 N.R.
8 EtOH Ac,0 Reflux 2 60
9 EtOH Ac,0 50 2 70
10  CH;CN Ac,0 50 2 67
11 HOAc Ac,0 50 2 75
12 Ac,0  Ac,0 50 2 84
13 Ac,0O Ac,O r.t 2 N.R.
14 Ac,0 TsOH 50 2 15
15 CH,Cl, DCC/DMAP  rt 4 NR.
16¢ Ac,0  Ac,0 50 4 86
17¢ Ac0  Ac,0 50 4 N.R.

© 2021 Chinese Chemical Society & SIOC, CAS

“The reaction was performed with 11 (1.0 mmol), malonic acid 2 (1.1 mmol),
additive (2.0 mmol), and solvent (10 mL); * Isolated yield; N.R.=no reaction;
¢ Malonic acid 2 was replaced by ethyl hydrogen malonate; ¢ Malonic acid 2
was replaced by diethyl malonate.
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Table 2 Synthesis of 2-quinolinones 3

0 O OH
L Nee!
. + HOOC” “COOH ~z5 o™ g |
R h R noo
1 R 2 3 R
Entry R R! 1 3 Yield/%
1 4-FC4Hy H 1a 3a 82
2 3-FC¢Hy H 1b 3b 87
3 4-CIC¢H4 H 1c 3c 80
4 3-CIC¢H, H 1d 3d 81
5 2-CIC¢H, H 1e 3e 76
6 4-BrC¢H, H 1f 3f 78
7 3-BrC¢Hy H 1g 3g 81
8 4-CH5C¢H, H 1h 3h 80
9 3-CH;C4Hy H 1i 3i 75
10 4NO,CH, CH; 1§ 3 70
11 4-FC4Hy CH; 1k 3k 81
12 3-FC¢Hy CH; 11 31 84
13 4-CIC¢H4 CH; 1m 3m 85
14 3-CIC¢H, CH; 1n 3n 82
15 4-BrC¢H, CH; 1o 30 85
16 CeHs CH, 1p 3p 83
17 4-CH,CH, CH;, 1q 3q 79
18 3-CH;C4Hy CH; 1r 3r 80
19 3-CH;C4Hy CH; 1s 3s 83
20 Butyl CH; 1t 3t 25

“The reaction was performed with 1 (1.0 mmol), malonic acid 2 (1.1 mmol),
and Ac,0 (10.0 mL); * Isolated yield.
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Scheme 2 Plausible mechanism for the synthesis of compounds
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32 ZWHE

FREL 1.0 mmol %5 %5 1 A1 1.1 mmol 7 & 2 T 25
mL LT, A 10 mL ZERHF, 50 CHibk ML)
2~4h, TLC MR 1 RBITEA, 15 1R, R MR
A AR, WIS, I R R B TR
W pH 2= PR GR, H 4R LBR(40 mL X 3)A W &I
AN, TCKBRERAT R, By, M= mErE =
V(A ) © LR AER) =2 © 119 AR, 2R
70%~87%. AT GG E I LRI EIR . 5 5
DA i 43 3 o 1% SR AL

1-(4- T - A I )-4-$2 3 -7,8- — A W K-2,5(1 H,6H)- —
fiil(3a): 77F 82%. HEEM, mp. 257~259 C; 'H
NMR (400 MHz, CDCl5) d: 12.49 (s, 1H, OH), 7.16~7.28
(m, 4H, ArH), 5.86 (s, 1H, CH), 2.59 (t, J=6.6 Hz, 2H,
CH,), 2.49 (t, J=6.2 Hz, 2H, CH,), 2.02~2.06 (m, 2H,
CH,); “C NMR (100 MHz, CDCl5) §: 201.5, 167.8, 163.8,
162.7 (d, 'Je_r=249.0 Hz), 160.1, 133.0, 133.0, 129.8 (d,
3Je—r=9.0 Hz), 129.7 (d, *Jo—+=9.0 Hz), 117.3 (d, “Jes=
23.0 Hz), 117.1 (d, *Je—r=23.0 Hz), 106.0, 97.8, 36.4,
29.3, 20.6; HRMS (ESI-TOF) calcd for C;sH;;FNO; [M+
H]" 274.0874, found 274.0874.

1-(3-Fi-ZE 3 )-4-$2 B -7,8- — A k-2, 5(1 H,6H)- —
fid (3b): =& 87%. HERE A, mp. 220~223 C; 'H
NMR (400 MHz, CDCl5) d: 12.42 (s, 1H, OH), 7.42~7.48
(m, 1H, ArH), 7.11~7.17 (m, 1H, ArH), 6.87~6.94 (m,
2H, ArH), 5.75 (s, 1H, CH), 2.51 (t, J=6.6 Hz, 2H, CH,),
242 (t, J=6.2 Hz, 2H, CH,), 1.92~1.99 (m, 2H, CH,);
C NMR (100 MHz, CDCl3) 6: 200.6, 166.8, 162.4, 162.1
(d, "Je_r =1249.0 Hz), 158.9, 137.5, 137.4, 130.3 (d,
3Je—r=9.0 Hz), 122.8, 115.8 (d, %Jo—_r=20.0 Hz), 114.7 (d,
2Je_r=23.0 Hz), 104.9, 96.7, 35.4, 28.1, 19.6; HRMS
(ESI-TOF) caled for C;sH;;FNO; [M+H]" 274.0874,
found 274.0874.

1-(4-5-FF)-4-F2 k-7 8- — A WEWk-2,5(1H,6H)- —
fiil (3c): =3 80%. AR, mp. 256~258 C; 'H
NMR (400 MHz, CDCly) d: 12.48 (s, 1H, OH), 7.51 (d,
J=8.8 Hz, 2H, ArH), 7.14 (d, J=8.8 Hz, 2H, ArH), 5.85
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(s, 1H, CH), 2.59 (t, J=6.0 Hz, 2H, CH,), 2.48 (t, J=6.0
Hz, 2H, CH,), 2.01~2.05 (m, 2H, CH,); *C NMR (100
MHz, CDCl;) d: 201.5, 167.8, 163.6, 159.8, 135.6, 135.5,
130.3, 129.3, 106.0, 97.8, 36.4, 29.3, 20.6; IR (KBr) v:
3453, 1661, 1638, 1440, 1224, 995, 847 cm™'; HRMS
(ESI-TOF) caled for C;sH;;CINO; [M+H]" 290.0578,
found 290.0587.

1-(3- G- F)-4-F2 3 -7,8- — A W MK-2,5(1H,6H)- —
fi (3d): 77 % 81%. A G [E M, mp. 248~250 C; 'H
NMR (400 MHz, CDCl;) 6: 12.49 (s, 1H, OH), 7.48~7.52
(m, 2H, ArH), 7.24 (s, 1H, ArH), 7.11~7.13 (m, 1H, ArH),
5.90 (s, 1H, CH), 2.61 (t, J=4.0 Hz, 2H, CH,), 2.49~2.53
(m, 2H, CH,), 2.03~2.08 (m, 2H, CH,); *C NMR (100
MHz, CDCls) d: 201.6, 167.9, 163.6, 159.7, 138.2, 135.7,
131.1, 129.9, 128.3, 126.3, 106.1, 97.9, 36.4, 29.3, 20.7,
HRMS (ESI-TOF) caled for C;sH;;CINO; [M+ H]"
290.0578, found 290.0578.

1-(2- G-I 3E)-4-F2 3 -7,8- — A W MK-2,5(1H,6H)-
il (3e): =& 76%. AR, mp. 218~219 C; 'H
NMR (400 MHz, CDCl;) 8: 12.50 (s, 1H, OH), 7.58~7.60
(m, 1H, ArH), 7.44~7.49 (m, 2H, ArH), 7.26~7.29 (m,
1H, ArH), 5.86 (s, 1H, CH), 2.58~2.62 (m, 2H, CH,),
2.42~2.48 (m, 2H, CH,), 2.02~2.08 (m, 2H, CH,); "*C
NMR (100 MHz, CDCl;) 6: 201.6, 167.8, 162.9, 160.1,
134.9, 132.1, 131.0, 130.7, 129.7, 128.5, 106.0, 97.7, 36.4,
28.2, 20.6; HRMS (ESI-TOF) caled for C;sH;;CINO;
[M+H]" 290.0578, found 290.0578.

1-(4-TR - FE)-4-$2 57 8- — A WEWk-2,5(1H,6H)- —
i (3f): P23 78%. M A, mp. 239~240 C; 'H
NMR (400 MHz, CDCl3) d: 12.49 (s, 1H, OH), 7.67 (d,
J=8.4 Hz, 2H, ArH), 7.08 (d, J=8.8 Hz, 2H, ArH), 5.83
(s, 1H, CH), 2.59 (t, J=6.7 Hz, 2H, CH,), 2.48 (t, J=6.4
Hz, 2H, CH,), 2.00~2.06 (m, 2H, CH,); *C NMR (100
MHz, CDCls) d: 201.5, 167.8, 163.5, 159.8, 136.1, 133.3,
129.6, 123.6, 105.9, 97.7, 36.4, 29.3, 20.6; HRMS
(ESI-TOF) caled for C;sH;sBrNO; [M+H]" 334.0073,
found 334.0073.

1-(3-TR- K 3h)-4-$2 57 8- — A WEWk-2,5(1H,6H)- —
i (3g): =% 81%. MK, mp. 270~271 C; 'H
NMR (400 MHz, CDCl;) 8: 12.46 (s, 1H, OH), 7.63~7.66
(m, 1H, ArH), 7.43 (d, J=8.0 Hz, 1H, ArH), 7.37~7.39
(m, 1H, ArH), 7.14~7.17(m, 1H, ArH), 5.88 (s, 1H, CH),
2.58~2.62 (m, 2H, CH,), 2.47~2.52 (m, 2H, CH,),
2.02~2.06 (m, 2H, CH,); '*C NMR (100 MHz, CDCL) ¢:
201.3, 167.6, 164.0, 161.5, 158.7, 133.0, 129.8, 117.2,

Chin. J. Org. Chem. 2021, 41, 731~737
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105.0,97.7,77.4,77.1, 76.8, 49.9, 42.7, 32.5, 28.0; HRMS
(ESI-TOF) caled for C;sH;3BrNO; [M+H]" 334.0073,
found 334.0073.

4-FR - 1-(4-F R IR )-7,8- A EMR-2,5(1 H,6H)- i
(3h): 2% 80%. HE{A, mp. 259~261 C; '"H NMR
(400 MHz, CDCly) d: 12.48 (s, 1H, OH), 7.34 (d, J=8.0
Hz, 2H, ArH), 7.06 (d, J=8.4 Hz, 2H, ArH), 5.88 (s, 1H,
CH), 2.58 (t, J=6.4 Hz, 2H, CH,), 2.49 (t, J=6.4 Hz, 2H,
CH,), 2.43 (s, 3H, CHs), 1.97~2.04 (m, 2H, CH,); "*C
NMR (100 MHz, CDCLy) d: 201.6, 167.6, 164.0, 160.3,
139.6, 134.6, 130.7, 127.4, 105.8, 97.8, 36.4, 29.3, 21.3,
20.7; HRMS (ESI-TOF) calcd for C;sHsNO; [M—i—H]+
270.1125, found 270.1124.

4-F2 - 1-(4-F R HR)-7,8- A EMR-2,5(1 H,6H)- i
(3i): P7HE 75%. EMGEE, mp. 243~244 C; 'H NMR
(400 MHz, CDCl;) 0: 12.40 (s, 1H, OH), 7.35 (t, J=8.0
Hz, 1H, ArH), 7.22 (t, J=8.0 Hz, 1H, ArH), 6.90~6.92
(m, 2H, ArH), 5.82 (s, 1H, CH), 2.49~2.53 (m, 2H, CH,),
2.35~2.42 (m, 2H, CH,), 2.34 (s, 3H, CH3), 1.91~1.98
(m, 2H, CH,); C NMR (100 MHz, CDCl3) 6: 200.5,
166.6, 162.9, 159.1, 139.3, 129.3, 128.8, 127.2, 123.7,
104.8, 96.9, 28.2, 20.4, 19.7; HRMS (ESI-TOF) calcd for
C16HsNO; [M+H]" 270.1125, found 270.1125.

4- 32 -7, 7- R -1 -(4- i 2 DR R )-7,8- A W R -
2,5(1H,6H)-—Fi(3j): 72% 70%. FMAFEAE, mp. 286~
287 C; '"H NMR (400 MHz, CDCl3) 6: 12.42 (s, 1H, OH),
8.42 (d, J=8.4 Hz, 2H, ArH), 7.41 (d, J=8.8 Hz, 2H,
ArH), 5.85 (s, 1H, CH), 2.49 (s, 2H, CH,), 2.33 (s, 2H,
CH,), 1.07 (s, 6H, CH;); *C NMR (100 MHz, CDCl;) ¢:
2012, 167.8, 163.4, 157.6, 142.8, 129.6, 125.4, 105.1,
97.7, 49.9, 42.7, 32.7, 28.0; HRMS (ESI-TOF) calcd for
C7H;7N,05 [M+H]" 329.1132, found 329.1132.

1-(4- 502K Jk )-4-F2 56 -7,7- — FR 7,8 — A W Ik -
2,5(1H,6H)- —-FA3K): 773 81%. HMEK, mp. 214~
215 °C; "H NMR (400 MHz, CDCl;) d: 12.42 (s, 1H, OH),
7.22~7.28 (m, 2H, ArH), 7.13~7.16 (m, 2H, ArH), 5.86
(s, 1H, CH), 2.45 (s, 2H, CH,), 2.33 (s, 2H, CH,), 1.05 (s,
6H, CHs); *C NMR (100 MHz, CDCl3) d: 201.2, 167.6,
162.8 (d, 'Je_r=254.0 Hz), 158.7, 133.0, 133.0, 129.8 (d,
3Je—r=9.0 Hz), 129.7 (d, *Jo—+=9.0 Hz), 117.4 (d, “Jes=
23.0 Hz), 117.2 (d, *Jc_r=23.0 Hz), 105.0, 97.7, 50.0,
42.7, 32.5, 28.0; HRMS (ESI-TOF) calcd for C;7;H;7;FNO;
[M+H]" 302.1187, found 302.1188.

1-(3- K JE )-4- $2 K6 -7,7- — W1 Jk 27,8 — & W Tk -
2,5(1H,6H)-fd31): 1*% 84%. AMFEA, mp. 216~
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217 ‘C;'H NMR (400 MHz, CDCl;) 6: 12.41 (s, 1H, OH),
7.51~7.57 (m, 1H, ArH), 7.21~7.27 (m, 1H, ArH),
6.91~6.99 (m, 2H, ArH), 5.88 (s, 1H, CH), 2.46 (s, 2H,
CH,), 2.34 (s, 2H, CH,), 1.05 (s, 6H, CH;); *C NMR (100
MHz, CDCly) 6: 201.2, 167.6, 163.7, 1632 (d, 'Jer=
248.0 Hz), 158.3, 138.4 (d, *Je_r=9.0 Hz), 123.9 (d,
3Je_r=14.0 Hz), 116.9 (d, *Je_r=21.0 Hz), 115.8 (d,
2Je_r=23.0 Hz), 105.0, 97.8, 50.0, 42.6, 32.6, 28.1, 28.0;
HRMS (ESI-TOF) caled for C,;H;;FNO; [M + H] "
302.1187, found 302.1187.

1-(4- A FE )-4-$2 3k -7,7- — P 3L -7,8- — & W bk -
2,5(1H,6H)-—Fi(3m): ;=% 85%. HEMK, mp. 211~
212 “C; 'H NMR (400 MHz, CDCl;) 6: 12.42 (s, 1H, OH),
7.52 (d, J=8.0 Hz, 2H, ArH), 7.11 (d, J=8.4 Hz, 2H,
ArH), 5.84 (s, 1H, CH), 2.45 (s, 2H, CH,), 2.33 (s, 2H,
CH,), 1.05 (s, 6H, CH;); *C NMR (100 MHz, CDCl;) ¢:
2012, 167.5, 163.8, 158.4, 135.6, 135.5, 130.4, 129.3,
104.9, 97.6, 49.8, 42.6, 32.5, 28.0; HRMS (ESI-TOF)
caled for C;H;,CINO; [M + H] " 318.0891, found
318.0891.

1-G-F A H)-4- 1 Fh-7,7- — W 37 8- — A W IHk-2,5
(1H,6H)- - (3n): 723 82%. H A, mp. 231~
232 ‘C; 'H NMR (400 MHz, CDCl;) 6: 12.40 (s, 1H, OH),
7.50 (d, J=6.0 Hz, 2H, ArH), 7.20 (s, 1H, ArH), 7.06~
7.09 (m, 1H, ArH), 5.88 (s, 1H, CH), 2.46 (s, 2H, CH,),
2.36 (AB, J=18.0 Hz, 1H, CH,), 2.36 (AB, J=17.6 Hz,
1H, CH,), 1.09 (s, 3H, CH,), 1.06 (s, 3H, CHs); °C NMR
(100 MHz, CDCly) 6: 201.2, 167.6, 163.7, 158.2, 138.2,
135.9, 131.1, 129.9, 128.3, 126.3, 104.9, 97.8, 50.0, 42.6,
32.6, 28.2, 27.9; HRMS (ESI-TOF) calcd for C;,H;;CINO;
[M+H]" 318.0891, found 318.0891.

1-(4- VR 2K 58 )-4- $2 FE 7,7 — F k27,8 — S W Tk -
2,5(1H,6H)-—[(30): /=% 85%. &4, mp. 198~
200 ‘C; 'H NMR (400 MHz, CDCl3) §: 12.41 (s, 1H, OH),
7.69 (d, J=8.8 Hz, 2H, ArH), 7.47 (d, J=8.8 Hz, 2H,
ArH), 5.89 (s, 1H, CH), 2.45 (s, 2H, CH,), 2.32 (s, 2H,
CH,), 1.05 (s, 6H, CH;); *C NMR (100 MHz, CDCl;) o:
201.6, 167.6, 163.8, 1582, 136.2, 133.4, 129.6, 123.7,
105.0, 97.7, 49.9, 42.7, 32.6, 28.0; HRMS (ESI-TOF)
caled for C,7H;7BrNO; [M—}—H]+ 362.0386, found
362.0386.

4-F5 Kk -7,7- W L -1- K -7 8- A MK -2,5(14,
6H)-_Hi(3p): =% 83%. HAE A, mp. 201~203 C;
'H NMR (400 MHz, CDCl;) d: 12.45 (s, 1H, OH), 7.54~
7.59 (m, 3H, ArH), 7.17 (d, J=8.0 Hz, 2H, ArH), 5.96 (s,
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1H, CH), 2.47 (s, 2H, CH,), 2.35 (s, 2H, CH,), 1.06 (s, 6H,
CH3); “C NMR (100 MHz, CDCl5) §: 201.3, 167.5, 164.1,
158.7, 137.3, 130.0, 130.2, 129.5, 127.9, 104.9, 97.8, 50.0,
42.7, 32.6, 28.1; HRMS (ESI-TOF) calcd for Cj;H;sNO;
[M+H]" 284.1281, found 284.1281.

4-32H7,7- L - 1-(4- R R )-7,8- A k-
2,5(1H,6H)-—Hi(3q): 773 79%. FA[EAK, mp. 243~
244 °C; "H NMR (400 MHz, CDCl3) 6: 12.43 (s, 1H, OH),
7.34 (d, J=8.0 Hz, 2H, ArH), 7.02 (d, J=8.4 Hz, 2H,
ArH), 5.87 (s, 1H, CH), 2.44 (s, 5H, CH,+CHs), 2.34 (s,
2H, CH,), 1.04 (s, 6H, CHs); *C NMR (100 MHz, CDCl5)
5:201.2, 167.4, 164.2, 158.9, 139.5, 134.5, 130.8, 127.4,
104.8,97.6, 49.9, 42.6, 32.5, 28.0, 21.3; HRMS (ESI-TOF)
caled for C1gHyNO; [M+H]" 298.1438, found 298.1438.

4-F2 B -7,7- W 13- H 2K A )-7,8- A A bk -
2,5(1H,6H)- —-FA3r): 723 80%. HEA, mp. 200~
201 “C;"H NMR (400 MHz, CDCl3) 6: 12.43 (s, 1H, OH),
7.43 (t, J=8.0 Hz, 2H, ArH), 7.30 (t, J=7.2 Hz, 1H, ArH),
6.95 (s, 1H, ArH), 5.87 (s, 1H, CH), 2.44 (s, 2H, CH,),
2.43 (s, 3H, CH3), 2.34 (s, 2H, CH,), 1.04 (s, 6H, CH;);
C NMR (100 MHz, CDCl;) d: 201.2, 167.4, 164.1, 158.7,
140.3, 137.1, 130.3, 129.9, 128.2, 124.7, 104.7, 97.7, 50.0,
42.6, 32.5, 28.1, 27.9, 21.4; HRMS (ESI-TOF) calcd for
C1sH0NO5 [M+H]" 298.1438, found 298.1438.

4-F5 F7.7- 7 L C1-(2- H IR KR )-7,8- A k-
2,5(1H,6H)- —-Fi(3s): /=F 83%. HEK, mp. 193~
195 “C; "H NMR (400 MHz, CDCl;) 8: 2.43 (s, 1H, OH),
7.37~7.43 (m, 3H, ArH), 7.03 (d, J=8.8 Hz, 1H, ArH),
591 (s, 1H, CH), 2.39~2.50 (m, 3H, CH,), 2.09 (s, 3H,
CHs3), 2.02~2.06 (m, 2H, CH,), 1.05 (s, 3H, CH3), 1.03 (s,
3H, CH;); °C NMR (100 MHz, CDCls) §: 200.1, 166.5,
162.4, 157.6, 135.4, 134.0, 130.6, 128.8, 126.8, 126.5,
103.8, 96.8, 48.9, 41.2, 31.4, 28.0, 26.1, 16.3; HRMS
(ESI-TOF) caled for C;sHyNO; [M+H] " 298.1438,
found 298.1437

4% Bh#4 Bl (Supporting Information) {54 3a~3s, 3t'
ff) 'H NMR, C NMR i EHdE. X sbhhiar L4 2k A
AT 3k (http://sioc-journal.cn/) - T %K.
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